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MOXET BO3HHMKHYTH 2JCKTPOTPABMA, TEPMHUCCKAS M MEXaHMyecKas
TPaBMBbI.

Tpousgodcmeennas mpagma — TPaBMa, NOAYMEHHAst B npoLecce
TPYAOBOH ACATENLHOCTH HA NPOM3BOICTHE.

bBwmosas mpaema — NOBPEXICHWS B OPraHM3Me “enoBeKa, He
cea3aHuble ¢ paGotoil (noeankoit Ha paGoty win ¢ paGoTsl, BLINOA-
HEHHEM CBOWX HEMOCPEACTBEHHBIX MNPON3BOACTBCHHBIX 00s3aHHO-
CTeil WK JeACTBNIT 110 3A1aHMIO PYKOBOICTBA).

Hecuactuiii cayuail — HCOXHIAHHOE W HE3ANAAHMPOBAHHOE CO-
GhiTHE, CONPOBOKAAIOUICCCS TPABMOI.

Hecuacmuvuit cayuaii na npoussodcmee — cayvaii Bo3neiicTsus na
PaboTAIOIEro NPON3BOACTBEHHOTO (BAKTOPA NPH BLIMOAHCHUM MM
TPYAOBBIX 00513aHHOCTEN WIN 3a1aHMs PYKOBOANTENSE paboT.

Janrenstoe posaeiictene Ha yenoseka BITM moxer npusectn k
npodeccHonanbHoMy 3a60eBaHMIO.

ITpogpeccuonansioe 3adosesanue — 3710 3aGoaeBanue, NPUIMHOIN
KOTOpPOro sBHJIOCH BOICHCTBHE HA ucJ0BE BPEAHBIX NPOH3BOACT-
BEHHBIX (HAKTOPOB B Npouecce TPYAOBOI nesitenvtioctn. Hanpumep,
JUIMTENBHOE BO3ACHCTBHE BUOPALIMM MOKCT BI3BATL BUOPOGOAE3HD,
IIYMa — TYFOYXOCTh, PAMalMi — JyueBylo Goae3Hb 1 T. L.

JlesiTebHOCTb YEIOBEKa J0KHA ObiTh Ge30NacHa, X0t HI 0K
BHIL JICATEALHOCTH YeloBeKa He MOXeT ObiTh abconotHo Gezonacen
(nynesniX puckos ne Gwigaer). besonacHocrs — 310 coctosnme,
obecriednBatoLee NPUEMIEMbII PHCK.

Be30nacHocTs — 3T0 COCTOSHHE JEATCALHOCTH, NPH KOTOPOii ¢
OnNpeneneHHoN BEPOATHOCTBIO HCKIIOUEHO NPOABIEHUE ONacHOCTeil,
A yPOBEHb PHCKA JCATENLHOCTH HE MNPEBBILIACT NPUEMIEMBblil YPo-
BEHb.

Tloa1oMy NO GE30NACHOCTLIO CACAYET NOHUMATL KOMILIEKCHYIO
CHCTEMY MEP 3aLHTBI YEJOBEKa M CPEbl €ro OOMTAHMS OT ONACHO-
creil, (OpMHPYeMbIX KOHKDETHOI JesTenbHOCTbIO. KoMmiekeHyo
cueteMy Ge3onacHocT (OPMUPYIOT HOPMATHBHO-MPABOBbIE, Opra-
HH3ALUMOHHBIE, IKOHOMHUCCKHE, TEXHHYECKHE, CAHHTAPHO-THIHEHH-
4ECKHE M 1euefHO-NPOMHIAKTHYECKHE MEpPHL.

Be30nachocTs Tpyaa — 910 COCTOAHME TPYAOBOI NESATENLHOCTH
(tpyana), obecneunsaloiuee npuemaemulit yposeHb ee pueka. [List
ﬂPOHJBOJICTIlCHMOﬁ JICATEALHOCTH NPUMECHHUMO NOHATHE NPOM3BOACT-
Bennoii GesonacuocTu.

Besonachocts Tpyaa ofecneumBacTcs KOMIUIEKCHOM cHCTEMOit
MEp 3alIHTHl 4EJIOBEKA OT onacHocrtel, (opmupyembix B pabouci

Paszdea I. OCHOBHBIE ITOHATHSA H TEPMHHOJIOTHA 13

30HE KOHKPETHBIM NPON3BOACTBEHHBIM (TEXHONOMMYECKMM) NpoLec-
COM, TEXHHYCCKUM OOLEKTOM.

HapMamunnD-npaaooue Mepbi — 3TO CHCTEMA 3AKOHOB, 3aKOHOAE
TEALHLIX AKTOB, HOPM, NPABWI, PEIAMEHTHPYIOLIMX H PEryanpyio-
X 6e30NacHOCTL M ONPEASISIOIMX TPeboBaHHs He30NacHOCTH.

Opeanuzayuontsie Mepst — 3TO OPraHu3auns paboueil 30HbI W pa-
Gouero Mecta, pekHMA TPYAA M OT/bIXA, NPOAOIKHTENLHOCTH pabo-
HEro AHA W T L

DKonomuMecKue Mep — FTO IKOHOMMUYCCKHE MEXAHW3MBI, CTH
MyAHPYIOIINE BhiflONHEHHE TpeGOBaHMIT GE30MACHOCTH: MATEPHAIL-
Has OTBETCTBCHHOCTDL 34 UX ML‘COB/IK))ICHMC, MATEPHANLHOE NOOLLPE-
HHE 33 OPraHn3aumio Ge30NACHBIX YCAOBHI  T. 4.

Texnuveckue Mepbi — NPHUMCHEHHE TEXHHUYCCKHX METONOB M
cpencTs, obecneunBaoinx 6e30NacHOCTL TPYAOBOI ACHTEILHOCTH.

Canumapho-2ueuenuHeckue Mepbt — 310 Mepbl, HaNPaBiCHHbIE HA
ofecrnedenne CAaHWTApUH M THIHEHBL.

Jeuebno-npocpurakmuueckue Mepst — 310 NPOhUIAKTHUECKHE Me-
JIMUHHCKHE OCMOTPHI, JiedeGHOE H NPOHUAAKTHIECKOE MHTAHNE, BI-
TaAMMHH3AUMSA 1 T, 1.

Hapsny ¢ nousitnem «Ge30MacHOCTb TPYAd» LWHPOKO MCMONb3Y-
CTCH NOHATHE «OXPAHA Tpyla».

Moz oxpanoii TPYAa NOHMMAETCH CHCTEMA 3AKOHOAATE/IbHBIX aK-
TOB, COUMATLHO-IKOHOMHYECKMX, OPTaHM3ALMOHHBIX, TEXHUYECKHX,
FUFMEHUYCCKMX W JIe4eGHO-NPONIAKTHYECKNX  MEPONPHATHIL 1
cpeacTs, 0becreynBaoLINX Ge30MaCHOCTL TPYAA, COXPAHEHHE 310pO-
Bbst H PaBOTOCTIOCOOHOCTH YeNOBEKA B npouecce Tpyia.

BezonacHocTs Tpyaa 0GecrednBacTes METOAAMH M CPEACTBAMM
NPOM3BOACTBEHHOIN CAHWTAPHM, TMIMEHBI TPYAA, NPON3BOJACTBEHHOM
6e30nacHoCTH.

TIpoM3BOACTBEHHAS CAHMTAPHA — 3TO CHCTEMA OPTAHM3AUMOHHBIX
MEPONPHATHIL M TEXHWYECKMX CPEACTB, NPEAOTBPAIAIOMIMX N
YMEHbILAIOIUINX BOJICHCTBHE HA PABOTAIOUIMX BPEAHBIX NPOM3BOICT-
BeHHBIX (JAKTOPOB, BO3HMKAIOLMX B paGoueil 30He B npouecce Tpy-
NOBO# NIEATENBHOCTH.

K l'lpOlﬂl]OllCl'llﬂlllOfl CAHWTAPNH OTHOCHTCSH OPraHM3alNs OCBE-
WECHHS M BCHTHASALHM HA p:lt')o-mx MECTax, OMMCTKA BO3AyXa B pn6n-
wel 30He OT BPEAHBIX BELIECTH, obfecneyeHne ONTUMAILHBIX M 10~
NYCTHMBIX [APaMeTPoOB MUKPOKIHMaTa (TCMIICDHTYPM, RIAKHOCTH,
CKOPOCTH JIBUAKCHHS LK)JJ]V\H) Ha pﬂﬁO‘IMX MECTax, 3aumTa oT pas-
JIMYMHOIO BHAA u:myue)mii (TCIUIOBMX, BNEKTPOMATHUTHBIX, HHGP()ZI-
KYCTHUECKMX, N1a3CPHBIX, HOHU3HPYIOUIMX).
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Pic. 3.77. Omuromisiil wikaon: | — natpyGok BX0aa JANLIEHHOTO 1A% 2 — BHHTO-

OOpaINan KPHILKA; 3 — BEXIONHAR TpyGa; 4 — Koprye (umamnaphieckas MACTH),

5 — xopnye (KOWMHecKan MacTh); 6 — nuiesoil satnop; 7 — Gynkep: § — Kamepa
OMHILEHHOTO Ta3d; 9 — NaTpyboK BHXOAT OUHILEHHOTO Fakd

Horo po3ayxa. IMbuieBoit 3aTBOP OOLIMHO BBIMOIHSIOT B BUAC MHIai-
KM € KOHYCHBIM KJIAMaHOM, H300PAKXCHHOI B YBEIMUCHHOM BHIE HA
pucynke. Koraa Bec HaKoNMBUICHCA B nbieBom Oynkepe nbuin npe-
BBICUT CHIY, TPIKHMAIONIYI0 KOHYCHBIH KianaH # COo3iasaemylo
KOHTPIPY30M, KJAnaH OTKPOETCs, COPOCHT MbUlb B NPUEMHYIO CM-
KOCTb 1 1OJL IEHCTBHEM IPY3a BHOBL 3aKPOCTCH.

CyIeCTBYET MHOTO PASIMYHBIX THTIOB LMKIOHOB, HO HaMGONL-
wee pacnpoctpatenue noaydwin wkions manos UUH u CK-UH
(tun cepun C — caxeBbie), C TOMOLLBIO KOTOPHIX MOKHO PeUInTh
GONBILIMHCTEO 3a1a4 NO NeUieylawuBannio. Paspabotansl cTanaapr-
HBIE LUMKJIOHB PAMMHBIX PA3MEPOB € AMAMETPAMM LATHHIPHYC-
ckoit yact ot 200 1o 3000 Mm. Bee pasmepbl, HEOBXOAHMBIC JUIST H3-
FOTORICHMS! LMKIOHA, TIPEICTABICHB B JIOIAX OT AnameTpa d ero um-
aunapuueckoit yactn. [Uisi ONTHMANLHOTO PeXUMA LIMKIOHA B ero
LUAMHAPHUECKOH HACTH IOMKHA OGCCTICUHBATCH ONTUMAILHAA CKO-
POCTD Uy, TTPH 31AHHOI TIPOH3BOAHTENLHOCTH Q (m'/c) neobxonn-
MBIl IMAMETD LIMKIOHA onpeensietes no gopmyne
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Jluamerp d, s, npn BHIGOPE UMKAOHA OKPYIAAIOT 10 Ganxaiiiero
W3 CTAHAAPTHOTO THIOpasMepa. ONTHMAIbHBIC CKOPOCTH LMKJIOHOB
PATTUUHBIX THIIOB NpHBEACHD! B Taba. 3.1,

Tatiuua 3.1. PaGoune napameTpsl uMkIonos

Thn wwnosa
Topmen W5 | WSy | U | Whed | CKUH22 | Kb
g WE 35 35 as 45 20 17
T dgwm | 45 5 365 85 113 19
9o, ok | o | o2 | ome | o | 0@

IPPEKTHBHOCTD YAABAMBANMS UMKIOHOM HACTUIL NBUIM PasIn-
HOTO Pa3sMepa XapaKTepHIYETCst €10 CHEKTPOM YAARTHBAHMA.

CnexTp ylaamBalns UNMKIOHOB MOKHO ONMCATH JABYMSI napa-
setpamin (eM. 1aba. 3.1): dy, — AMAMETPOM HACTULIL!, YAARTHBACMON
B annapare ¢ addekTsrocthio 0,5 (MHOrAa STOT napameTp HasLiBa-
10T MC/IMAHHON TOHKOCTBIO OMHCTKH), M Igo, — MapaMeTpoM, Xapak-
TEPH3YIOLIMM BEPOATHOCTHBIN CNEKTP YIABINBANUS ANNapara.

Mo, 0Gpasyloumecs B PasIHUHLIX TEXHONOIHHECKUX NPOLec-
€ax, 061a1AI0T NOAMANCIICPCHBIM COCTABOM (MACTHUAMM PA3IHUHOIO
pasmepa). Pacnpesenenme GoAbUIMHCTBA NPOMBILIEHHBIX TbUICH 10
JIHCNIEPCHOMY COCTABY MOXHO OTIMCAThL TAKKE JBYMS MApameTpamu:
d, n lgo,. Mepeuii napamMeTp d, HA3ILIBAETCH MEAMAHHLIM AMAMET-
pom. Meanannsiit pasmep — 370 pasMep TAKOH YaCTHILLL, U KOTO-
POit Macca BCeX HacTHIL B HABECKE NPOMBILUICHHOMN NBUTH € AMaMeT-
PAMK MEHBUIMMH €€ AINAMETPA PABHA MACCE YACTHMIL C AMAMETPaMH
BGonbuiumy ee anamerpa. Bropoit napamerp lga, xapaktepuayer pe-
POATHOCTHBI CNEKTP PACHpPECACHUI YACTULL MBUIM 10 PA3MEPaM.
JUist GOBIIMHCTBA NIPOMBILIICHHBIX NbUICH, KOTOpbIE 06pasylTes B
THIOBBIX TEXHOIOMMUECKHX Npoleccax, napamerpel d,, lgo, nisect-
Hbl M IIPUBOJLATCS B ATAACAX NPOMBILUICHHBIX TBUICH.

JUns T0ro 4robbl onpenenanTh HMHCKTHBHOCTH OUHCTKH annapa-
TOM, HEODXOIMMO ONPEIeNTD NapaMeTp

le(d /dy)

i lgia,

M 10 CIPABOYHBLIM MATEMATHMECKMM TAaBAMLAM ONPEACANTD
eHHE HOpManbHON (YHKUMM pacnpenesienns (MHTErpana Bepo-

e <Cnpaina 1yise
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stroctn) Flx) ot napamerpa x (cm. IMpn-
noxenune 2). OddexTusHocTs annapara
paBHa atoMy 3uauenmnio: = Fx).

Mpi GOABIIMX AMAMETPAX UMKIOHA
KPHBM3HA TPACKTODHH, 10 KOTOpOit B
KOpIyce BPAlaeTcs MOTOK rasda, yMCHb-
WACTCH W YXYUIAETCs Cenapats b K
nepudiepum, B pesyabTaTe cHkaetes -
(PEKTHBHOCTL LMKJIOHA 10 CPABHEHHIO €
pacueTHOii. TT0ITOMY UHMKIOHB! € AMaMeT-
pom Gonee | M NPUMEHATL HE PEKOMEHILY-
eTcst. JlyMiue NpUMEHSITL 2pynnoee UKo~
Hbl, B KOTOPbIX HECKONBLKO ONMHOMHBIX
UMKJIOHOB (KaK TPaBHIO  HETBIPE  WIH
WIeCTb) CIPYNNMPOBaHbLE B oanH 010K
OOBIMHO C eAMHBIM TBUICBBIM GYHKEPOM
:::;n 3;7“2- rl’:":l“’.‘l““:'m‘):“"‘ BBHIXOAHO# Kamepoil. KOHCTpYKIns Takoro
il e UMKIORA H3oOpaxena Ha puc. 3.78. Pac-
xaonon: 3 — nomson sanu- €T TPYNNOBOTO  LUMKIOHA  AHANOIM4CH
aeumoro ram; 4 — kamepa  OAMHOYHOMY LMKJIOHY C TOH JMILbL PA3Hi-

OUMMICHHOTO Taky; 5 — Bhi-

X0/ OUMILEHHOTO Tasa; 6 —

TEXHONOTHHICCKHI OK; 7 —

nwiaesolt Gynkep; 8 — otsoa
nLan

e, 4To 001t 00bEM OYHILAEMOTO BO3-
JlyXa PABHOMEPHO PACHIPEICIACTCH MEXIY
ONMHOUHBIMH HMKJIOHAMH, 0BPasyIolMMi
rpynny.

Jlng oumctkn Gosnbiimx oGbeMoB raza ¢
BLICOKOI HPPEKTHBHOCTBIO NPUMEHRAIOT Gamapeinsie WuKAob, KOHCT-
PYKLMS KOTOPOTO foKasaHa Ha puc. 3.79. B obuiem koprnyee / npuama-
THYeckoit (opmbl pacnionaractesi GObUIOE KOAMYCCTBO UMKIOHHBIX
leMeHTOR 2. B KO/IBIEBOM 3a30pE MEXIY KOPIYCOM M BBIXIONHOM
Tpy6Oit 4 KAKIOrO UHKJIOHHOIO 3/1EMEHTA PACHONOKEH 3aBUXPHTCIL
MOTOKA ra3a. 3aBUXPHTENb WK JAKPYUHBAIOLUIMI NOTOK NEMEHT MO~
KeT GbITh BHINOJAHEH B BMAE BUHTA WIM PO3ETKH — JIONATOK, pacno-
JIOKCHHBIX MO YIIOM K OCH LIMKIOHHOTO 3JEMEHTA. 3aBuXpuTeh
3AKPYMMBAET MOTOK OMMILAEMOrO BO3AYXA, M OTIENEHHE NbLUIH NpoO-
MCXOANT AHATOTMUHO ONMHOMHOMY UMKIOHY. T. K. AMAMETP LMKIOH-
HBIX 21eMenToB Beero Jnub 250..300 MM, KpMBM3HA TPacKTOpHM
Bpaulerns MoToka Gonbiasi, a HPHEKTUBHOCTL BLICOKAs.

LIMKNOHBI MOKHO NPUMEHATH NPH BHICOKMX TBUIEBBIX Harpys-
Kax — a0 400 /s, npu Temnepartypax rasos a0 500 “C, oaxako cy-
IMECTBYIOT NPOGAEMbI NPH YIARIHBAHNN CIHNAIOUMXCA M MOKAPOB-
3PBIBOONACHBIX MbLAEH.

Puc. 3.79. Batapeiinuiil wiknon: [ — Kopnyc; 2 — wikionnsit s1eseis; 3 — posen
WIOIHOTO MeMenTa; 4 — BUXIoNIas Tpy6a; 5

KAMEPA OUNLICHNOTO 13a; 7 — MI0K:

a
KAMEPa SNBLIEHIONO Fa3; 6 —
— MWACBOM JaTBOP

Durvmpn. B Texnuke NbUICYIaBIMBAHKA LIHPOKO NPHMEHSIOT
(nabTPRI, KOTOpbie 0GeCne nBaIOT BLICOKYIO apeKTHRHOCTL yaas-
JMBaHKs METKHX vacThiL TTpouece oumMeTKy 3aKkiouaeTes B npomnyc-
KaHHi OMMILEEMOTO BO3AYXa MEpe3 NOPUCTYIO NEPeropoaky Win
€roii nopueroro matepuana. IMeperoponka paboraer Kak cHTo, He
Nponyckas qacTnubl ¢ pasmepom Goabumm anamerpa nop. Yactmim
KE MCHBILETO Pa3Mepa NPOHUKAIOT BHYTPh NEPETOPOAKN W 3a1ePKH-
BAKOTCH TAM 33 CHET WHEPUMOHMBIX, JICKTPHUCCKUX M ANdhYINOH-
HuIX 11poteccos. HeKoTophie NMbUIeBble YacTHIbLL IIPOCTO 3AKAHHUBA-
JOTCH B MCKPHBACHHBIX M PA3BETRACHHBLIX NOPOBBIX Kananax. [To
Ty (PUALTPOBATLHOTO MaTepUana (PHALTPLI ACAATCH HA TKaHeBble,
BONOKHHUCTBIC W 3CPHUCTDIE.

Y mxaneaux (urempos GUALTPOBANLHOMN NEPETOPOAKON SBANET-
C TKanb (X10MMaTOBYMaXHAR, WEPCTAHAs, JABCAHOBASI, HEIIOHO-
BAs, CTERISIHHAN, METAIMYECKAs M T. JI.) C PerysipHoil CTPYKTYpOii
NeperuieTeHnst HuTei (capikesoif, noaoTHAHON M T. 1.). OCHOBHO#
MEXAHM3IM (DUABTPOBAHMS Y TAKHX (PUABTPOB — cHTOBLIN. PUIBTPY-
€T HE TOABKO M JAKE HE CTOALKO (PWIBTPOBANLHAN TKAHD, CKONBKO
NLICBOM C0i, 06GPasyIOUHIICH HA e¢ NOBEPXHOCTH, MOITOMY TAKHE
(PHIBTPEL MOXHO pereHepHpOBATH NyTem cOpoca cA0s MBLLIM C N0~
Bepxuoctn TKanu. T. e. MexaHu3m (WILTPOBAHMS B 3HAUMTEALHOIN
ETCNCHH NMOBEPXHOCTHBII.
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Boaoknucmbie (uasmpbi — 31O CIAOM TOHKUX YABTPATOHKHX BO-
JIOKOH € HeperyasipHoi, XA0THYHOI CTPYKTYpOil. acTuubl nbuin
NPOXOMSIT BHYTPh CIIOS M 3ACPKHBAIOTCA Tam, T. €. MEXAHM3M
(puabTpoBaHMs — OOLEMHBIH. Takne QUIBTPHL TUIOXO PEFEHEPHPY-
woTcs, T. K. ynanwrb Nbl1b H3HYTPH CIOS CNOXHO. B GosibuIMHCTBE
C/IYHaeB NPOCTO MEHSIOT HACAIKY BOJIOKOH N €10/ BOJIOKHMCTOTO
Marepuaia. anMt)pOM BOJOKHMCTOrO Matepuaia MOXET ABAATHCH
BOILIOK WM TKaHb [TeTPsHOBA, HCMONb3YeMas B PECIHPATOPAX. Bo-
JIOKHHCTBIE (DUABTPE MOTYT OBECTICUMTb OCHb BHICOKYIO CTENCHb
OUMCTKM OT YABTPATOHKMX HacTHiL. TT03TOMY X ‘alle BCEro npume-
HAIOT B CHCTEMAX NPUTOMHON BCHTHIALIMM JUIsE OUMCTKM armocdep-
HOIO BO3AYXA, NOCTYNAIOIETO B MOMEUIEHMH, TAC TpeByeTCH BHICOKAs
CTenenb UMCTOTHI JUIS BBITIOHCHUS TEXHOJIOTMMECKOTO mpolecca
(onTHKa, PAIMOIICKTPOHHKA W T. ). TIpuMensior Mx Takxke s
VAGRAMBANMS HEGOABIIMX KONMYECTB NBUIM LCHHEIX H PEAKIX Be-
\ecTB (3010Ta, WIMA30B W NP.), NPH YIABAMBAHMK A5POIOACH Ki-
cnor, wenoueii u T. A T. K. GUABTPHL 1LI0X0 pereHepUpyroTCs, uist
yBEJIMUYEHUR pecypea Mx paboThl OrPAHHYMBAIOT NBLICBLIC uarpym§u
W KOHLCHTPALMIO MBUIH B OMHIIACMOM BOJYXE O6BLIMHO 110 5 MI/M™.

3epuucmyie urbmpsi B TEXHUKE OUHCTKH NPOMBILUICHHBIX Bbl-
6pocoB MCNOL3YIOTCH PCAKO U npeacTaBnsioT coboit HacaaKy 3ep-
HUCTOrO MATEPHANA, CHICYCHHOTO WIN CBODOIHOM 3ACLINKH.

HanGonbluee PACNPOCTPAHEHHE B TEXHMKE OUMCTKM MPOMBILI-
JICHHbBIX BHIGPOCOB NPHMEHSIOT MKAHeGue pyKagHbie Guasmpsr. Kon-
CTpyKUMs TAKOro (pMIBTPa NOKA3aHa Ha puc. 3.80. B kopnyce 2

Puc. 3.80. Pyxasustit uasTp: / — BXO JAMKUICHHOTO Tasds 2 — xopnyc: 3 — Buixoa
OMMILEHHOTO Ta3a; 5 — KOAACKTOP CAATOTO BOAAYXAL 6 — COKUMA KAa~
NAHOB; 7 — NIOABON CAATOTO BOIAYXA; § — pyKas; 9 — nstaesoit Gynkep
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NPU3MATHYECKOH  (DOPMBI - PACNIONOKEHO
60JbLIOE YHCAO PYKABOB & aHANOrMMHO
UNKAOHHBIM 3eMeHTam GatapeifHoro -
KioHa. BOanyx OMMUAETCH NpPH MPOXOK-
ACHMM  Yepel TKaHb KaxXIOro pyKasa.
Tkanb 0OLIMHO 3AKPEIUISETCH HA Kapkace
(kapkacubie  dmaetpel). B mpouecce
(DUABTPOBAHMS HA TKAHW HAKAIUIMBACTCS
crofi neuH, KoTopelit yruothsieres. Tpn
stom  yseanunsaeres  MHEKTHBHOCTH
OMMCTKH W IMAPABANYECKOE CONPOTHRIE-
Hie. DUIBTPOBWILHLIC PYKABA PereHepu-
PYIOTCS NOCPEACTBOM HX BCTPAXMBAHUS W
oGpatioit npoayskn. Ha puc. 3.81 noxa-
31 MEXAHH3M M YCTPOHCTBO MMIYJILCHOM IPOAYBKN PYKABA CRATBIM
po3nyxoM. PyKasa pereHepHpyloTcsi NepHOAMUIECKN, TPHtEM OHM
IPYNNbE PyKaBoB paboTalnT B pexkinme QUALTPOBaHMs, a aApyrie —
perenepaunn. JUisi 97010 KOHCTPYKUMS (PUABTPA NpeaycMaTpupact
KOAIEKTOP 5 CKATOTO BOIYXA W CHCTEMY KAANAHOB 6, peryianpylo-
X MOy BOIAYXA L1 NPOIYBKM B pyKasa.

BONOKHMCTBIE MATEPHAILI IIMPOKO NPUMEHSIOTCH B TYMAHOYIO-
BHTEASX — JUISL YIARTHBAHMA MACHSHBIX, KUCJIOTHBIX, WIEAOUHBIX W
ApYrX aspo3osiei. KOHCTPYKLUMS OIHOIO M3 TAKHX TYMaHOYJIOBHTC-
JICH NPEJICTARIEHA HA PHC. 82.

Daekmpoduanmpst NCAOABLIVIOT JUIS ONHCTKH Gonbinx obnemos
Boyxa ¢ BHICOKOH d(ibekTuBHOCTbIO. Hanbonvuwee npumenenme
OHI HALULE B METALIYPIMH W TEIUIOIHEPIETHKE, HCHOAB3YIOUIEH

Puc. 3.81. Mexannsm pere-
HEPALI PYKaton

Puc. 3.82. T
MEpa BHXOA

AaHOYIOBNTE b | — KaMEpa BXOIA Fasa
rasa; 4 — Kopnye: S —
YIORTCHHOM KICAOTH:

— MOHTAXHBIR J0K]
oK: 6 — NPOMBIBHOE YCTPONCTBO; 7 — CAMB
— KacceTa ¢ (HALTPOMATEPHATOM
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yroapHoe Torauso. OnHa M3 KOHCTPYKUMit anekTpoduavtpa —
KOHCTPYKUMS  BEPTHKUILHOTO  UWIHHAPHICCKOTO QACKFPOCI)HJ'IbT-
pa — nokasaua Ha puc. 3.83. OCHOBHBIM /ICMEHTOM 31CKTPO-
duabTpa ABNAIOTCH Napbl MEKTPOAOB, OAMH N3 KOTOPHIX KOPOHH-
pyiouwit, a apyroit ocaauteasnniit. Ha anekrpoast nogactes nocro-
snHoe Bhicokoe Hanpskenne (14..100 xB). Cymmocrs paGorh
anekTpoduALTPa cocTONT B cneayiontem (cum. puc. 3.84, a). T. k.
ocanuTenbHbIi IEKTPoI 0baanaeT 3HauuTeabHO Gonbuiell naoua-
b0, HEAKEAH KOPOHMPYIOLIMIE, MEXIY HHMH CO3ACTCH HEONHOPOA-
HOE AEKTPUUYECKOE M0/ie, HAMDOCE BHICOKAH HANPSKCHHOCTH KO-
TOporo HabmonaeTcs y Koponupyiowero snextpoaa. IMpn BLICOKHX
HANPAKEHUAX ¥ KOPOHMPYIOLIETO MEKTPOA BOSHHKAET KOPOHHbIi
paspsil, M HAYMHACTCSH MOHM3ALMSI BO3AYXa — 0OpasoBaMue nap or-
PpHUATENBHO H TIONIOANTENBHO 3aPSXKEHHBIX HOHOB. Haubonee yacro
KOPOHMPYIOIIHE  IACKTPOABI TIOACOCAMHAIOTCH K OTPHUATEALHOMY

Prc. 3.83. Dnextpodiantp: [ — kop-  Puc. 3.84. 6 — MEXaMMIM INCKTPOCTATH-
My, 2 — TpyYGUATMI OCAMMTCABMBI  MCCKOTO OCAXACHWS HACTHLL / — KOpOHM-
27eKTpoa; J — KOPOHMPYIOUMR 37eK-  pyloumil oiekTpon; 2 — OcaanTeabini

Tpon; 4 — KOAACKTOP NPOMUBKN ek~
TpONOB; § — WIOAATOpHAR KOPOOKa;
6 — KopoGKa NOABOLA TOKA; 7 — AIOK
obcayxusanms, § — Qyreponka Kopry-
ca; 9 — nanpasnsiouwie aonaTkit; 0 —
OTBEPCTHE JUIN CNBA KMAKOCTH

WEKTPOI; 3 — AIPErAT MMEKTPOMHTAIIS,
4 — aneKIpon; 5 — MozcKya s 6 —
ocaxaseMis HACTHUA, 6 — 2ACKTpOAHAN
napa © TPYGUATHIM OCAIMTALHBIM K-
Tpoaom: [ — TpyGuaThil ocanuTeabHuA
2ACKTPON; 2 — KOPOHHPYIOWMIt 2ACKTPOL
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NOMIOCY, a OCAANTE/IbHBIE — K NOAOKHTEBHOMY NMOJIOCY. 10 06B-
AcHseTCs Dosee BRICOKOI CKOPOCTBIO nepemetietns (apeiida) anex-
TPOHOB, HEXEAN NMONOKHTENbHbIX HOHOB. OaHako npi IToM oﬁpn-
vercs BosIbIIE TOKCHMHOTO ra3a — 030Ha. an TAKOM NOJAPHOCTH
JIEKTPOIOB OTPHLIATENIbHBIE HACTHULI (JNCKTPOHLI) HAMHHAIOT ABM-
(AT OT MECTa MX 00pas’oBAHMS Yy KOPOHMPYIOLIETO MEKTPOAa K
HONOKNTEALHOMY NOJIOCY OCANNTENLHONO 2ACKTPOIA. ‘{epc: npo-
CTPAHCTBO  MEKAY DJCKTPOIAMH  NPONYCKAKT OMMILACMBIH  ra3,
JICKTPOHBI AACOPOUPYIOTCH HA NMOBEPXHOCTH HACTHIL NBLIH, TEM Ca-
MbIM 3apsikas Mx. ()T[)lllla'Te}leD BAPAKCHHDBIC HACTULILI NLUIM Ha-
UHHAIOT MEPEMELATECH K MOMOXKHTCIBHOMY OCAINTEILHOMY 3JICK-
TPOY M NPWINNAIOT K HEMY, VAEPKMBAsACH NEKTPUUCCKOH CHIOI.
DNEKTPOIbI BLINOAHAIOTCS PasaNiHOil (POPMBI, BAKHO AWML CO3-
JTh HCOJIHOPOIHOE DNCKTPHYECKOE N0NE ¢ KOHUCHTPATOPaMH €ro
HANPSUKEHHOCTH Ha KopoHupylowem anektpoae. Ha puc. 3.84, 6
MIOKA3aHa KOHCTPYKUMA Napbl 2AEKTPOAOB € TPYOUATHLIM OCAANTE b~
HbBIM 3N1EKTPOJIOM.

3aTpaTel 21eKTPOIHEPIHK HA NPABIIBHO PaGOTAIOLNX INEKTPO-
(hrabTpax Ha enMHNLY OGBLEMA OUMILAEMOTO BO3IYXA HEBEIAMKH, OHM
KOHKYPHPYIOT M @K€ NPEBOCXOAAT N0 ITOMY KPHTEPHIO IPYTHE THIbE
npuieynosnrencit. OIHAKO CIOKHOE MEKTPHUECKOE obopynosatne,
OMACHOCT OYEHB BHICOKHX HAMPAKEHUH TPEGYET CNEUMATBHO NOATo-
TORAEHHOTO OBC/YKMBaloLero nepconana. Ioatomy Hanbonee wacto
OHH NPHUMEHAIOTCH HA KPYIHBIX NPOMLIMUICHHBIX O0LeKTax M npu
HEODXOAMMOCTH OMMCTKHM BOJIBIIMX OGBEMOB OTXOMAUIETO H CHABHO
JAMBUIEHHOTO BO3AYXA.

Haxonsit npumenenue 1eKTpoGuiIbTphl M B TEXHHKE OMMCTKM
NPUTOYHOTO BOIAYXa, NOJABaeMoro B nomeuienne. OQHAKO B HTOM
CAYHAC U1 CHUACHHA MHTEHCHBHOCTH OGPA3OBAHNSI TOKCHUHOTO, HO
HECTOHKOIO 030Ha NONAPHOCTH INEKTPOIOB MEHAETCS Ha 0GpaTHYIO
W CHUKAETCH NojaBacMoe Hanpsikenue (10 7...14 kB).

[Towreyro6umenu moxpozo muna (ckpy6beps) uenecoobpasHo npu-
MEHATL Ul OMMCTKHM BBICOKOTEMIIEPATYPHBIX Ta30B, YAaBAMBaHMS
NOXAPOB3PHLIBOONACHBIX MbUIEH M B TEX CAY4asX, KOMa Hapsuty ¢
YIABIMBAHKMEM NbUIM TPeOYeTCH YJAmIMBATE TOKCHUHBIC TA30Bble
APUMECH M Napbl. ANNapaThi MOKPOTO THNA HHAYC HA3ILIBAKT NPO-
MBIBATEASAMM Fa308, cKpyOGepamu. TIpHMEHSAIOTC PasiuuHBIE THIBL
Annapatos. PaccMOTPUM NPUHUMN MX ACHCTBHA U OCOGEHHOCTH pa-
GoThl Ha npUMepe NMPOCTEHILMX, HO B TO Xe Bpems Hamboree pac-
NPOCTPAHEHHBIX THIOB ANNapaTos: MoAblX (HOPCYHOUHBIX M NEHHBIX.
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OAHH M3 BAPHAHTOB KOHCTPYKUMM NOJBIX
ckpy6Gepos npeacrasien na puc. 3.85. Ckpy6-
6ep MMeeT WWIMHAPHIECKYIO (hopMy Kopnyca
1, B KOTOPBIl CHH3Y Yepe3 BXOAHOH naTpybok
2 nonaetcs ounuaemblit Bosayx. Boanyx, noa-
HUMASCh BBEPX, NPOXOINT Yepes BOASHYIO Tie-
neny, coanasaemyto dopeynkamu 3. [pu atom
MEIKME HACTHUBL bLAN OCEAAIOT HA KANAAX
SKMIKOCTH, KOAryIMpyloT (YKPYNHSIOTCH, Ciu-
nasch APYr ¢ APYrom) M noa ACHCTBHEM CHAbI
TSKECTH, KOTOPAs HAMMHACT NPEBOCXOANTD a3~
POAMHAMHUYUECKYIO CHILY, ICHCTBYIOLIYIO CO CTO-
POHBI BOCXOJAIILETO MOTOKA BOJIYXA, OCEAMOT
BHu3. Bee annapatsl MOKPOTo Trita cHabxaor-
cst Kawieyaosurensmu 5. HauBonee pacnpo-
CTPAHCHB!  KAIICYIOBUTEAN  LCHTPOGEXHOTO
THNA, B KOTOPBIX KAMCALKH BOAbI OTACHAIOTCH
OF OMHIIEHHOTO A32 MO ACHCTBUEM UEHTPO-
GeAHOM CHIBI BO BPALIAIOLIEMCS 110TOKE, €O3-
[AaBACMOM NPH  TIPOXOXJICHHM Ta3a veped 3a-
KPYUHMBAIOLINE JIONATKH.

Ha puc. 3.86 n3oGpaxen neHubiit annapar.
OH YCTPOEH AHAIOTHYHBLIM 0DPasoM, TONBKO
CeUCHME ANMapaTa MEPEKPHTO HECKOAbKHMHK
pasamu petueTok. Kaxabii pas coctonT ua ne-
HooGpasyloweii i CTabMANINPYIOUIEH neny pe-
weToK 3, 4. Cuepxy Ha PeLeTKH Hepes opock-
TEILHOE YCTPONCTBO 5 NMOAAETCHA BOAA MK Ki-
KOi-amb0 BoanbIi pacTop. JUisi yaydmeHns
06pa3oBanust MEHbl B BOAY MOTYT 100aBnsiTH

Puc. 3.86. Nennuit ckpyGoep: 1 — xopny ToaARL GUIENOrO ;7 — feio-

OBpazyIomas peuleTxa; 4 — CTaGHANATOP NEHbE 5 — OPOCHTEABHOE YCTPORCTHO; 6

OPCYHKE MPOMBINKH KATICYAOWHTEAR; 7 — LCTPOBCAKNKI KAMLICYAOBKTEND, § —

KOICKTOP CAMBA BOAM, OTACACHHON B KAIICYTOBMTEA; 9 — BLIXOX OUMUICHNOTO
ru3a; [0 — ornon uurama

Puc. 385 ot
dopeynoumi cxpy6-

Gep: /| — xopnyc

cxpyGbepa; 2 — mon-  NeHOoOOpasosarenu (Hanpumep, MAB — no-

ol narpybox; 3 —  BEPXHOCTHO-AKTHBHBIC BeuiecTpa).  ‘acTiun

dopeynki: 4 — BOp-  npIM KOArYAMPYIOT B MICHE, TNPOBUINBAIOTCH 3
;z'y':;:“:s:::’_'"”"j K- yepe3 OTBEPCTHA PELICTOK M B BIAC ULTAMA CO- 3
Uetmpobemini xanie-  OMPAIOTCH B HIAMEH 4aCTH annapara, OTKyAa |

yaomreay, 6 — su-  OTBOMATCS B urnamocbopruk. Ha pue. 3.87 no-
xoanodt natpyBok; 7—  KazaHa CXema, NOSICHSIOWAS MPHHLMN AcicT-
CAMB AGUIKOCTH, OTAC™  gysi [IGHHOTO annapata. OcoberHocTbio npea-
’1':::""2 "-“':;y‘f:"':p CTABACHHON KOHCTPYKUMM SIBASICTCH TO, 4TO
nonau o, 9 — or-  BXOL OMMILAEMOTO BO3YXA B annapar Hanpas-

BON AN JIEH Ha MOBEPXHOCTh WnaMa. 3T0 NOBhiacT

Puc. 3.87. [lpwinusn AeACTms nennoro ckpy6oepa: / — nenoobpatylonias peuiera;
2 — TypbyaMImMpoBANHAR NieHA; § — CTAGWINIATOP CI0A MEHBE; 4 — OPOULAIONIAR K-
KOCTh, 5 — tunan
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(pheKTHBHOCTS annapara, T. K. NPOARISETCS YAAPHO-HHEPUHOHHbIT
MCXAHHM3M OYHCTKH. Tas YyAApSIETCS O NMOBEPXHOCTL ULIAMA W Pa3Bo-
paunpaercst Ha 1807 s noabema BBEpX. YacTHLb! NbUIM NIPK yaape
NPUIMNAIOT K WAAMY W BBUICARIOTCS M3 NOTOKA NOA ACHCTBHEM BO3-
HUKIOWIEH WHEPUHOHHOM CHABL.

HenocTaTkoM annapatos MOKPOrO THIA SRASETCH HAIMUHE CHC-
TeM BOAOCHAGKEHMS!, PELMPKYIAUMH BOJIB U €C OUMCTKH TIepes 1o~
BTOPHOI NoJIaveit Ha OpolIeHHe annapara.

Tasoyaoeumenn. JLnst yaanenusi 13 OTXOSIICTO BOIAYXA BPEAHBIX
FA30BBIX NPUMECEil IPUMEHSAIOT CAEYIOUIME METOAb: abcopOumst, xe-
MOcopOLUMsl, ancopOLMs, TEPMHUYCCKOE JOKHTAHUE, KATAINTHYECKas
HEHTpaIM3aLmMA.

Abcopbyus — 3710 SIBICHHE PACTBOPEHMHS BPEAHOH ra3oBOil Npu-
MecH copBEeHTOM, KaK NpaBuio BooH. Metoom abeopbuni MOXHO
YAABAMBATL TOALKO XOPOWIO PACTBOPHMbIC Fa3OBLIE NPUMECH W
napst. Tak, xopouieii paCTBOPHMOCTEIO B Boje 00/anAI0T: AMMMUAK,
XAOPHCTBIE BOAOPO, (PTOPHCTHIA BOAOPO, NMaphl KHCAOT M LIEN0-
yeit. Jlng nposesenns npouecca aGeopbuMi NPUMEHSIOT annaparst
MOKPOTO THINA, HCNOABL3YEMBIE B TEXHHUKE NBUICYNABAMBAHNS, TONBKO
B 3TOM Cllyyae HX NPUHATO Ha3biBaTh abcopbepamu. [Lisi Toro 4T
npouece audpysun U3 ras’osoii (assl B BOAHYIO NPOTEKAN MHTCH-
CHMBHEE, Xe/IaTebHO OMMILACMBIN BOIIYX UMETh ropsunm, a abeop-
Gent (Boay) xonoaneim. C 370l LEABIO BOAY Nepes nojavei Ha opo-
wenue aGeopbepa uesnecoobpasHo oxnaxaate. o mepe unpkyasiumn
BOAbI OHA HACBIACTCS BPEAHOH Ta30BOH NMPUMCCHIO W MEPECTaLT ee
abcopGuposarh. ABCOPGEHT PEreHEpUPYIOT NyTeM Harpesa W BaKyy-
MHPOBaHMs B cieunanbubix annaparax. [Tpu 3TOM BpeaHblit ra3 Bbi-
JIeAseTCs B KOHUEHTPHPOBAHHOM BH/C, COGHPACTCH B EMKOCTH H Ha-
NpaBsercs Ha nepepaboTKy M YTHIH3ALMKIO.

Xestocopbuus. [Lnsi ra3oBbiX NPUMECEil HEPACTBOPUMBIX WM 110~
XO PAaCTBOPHMBIX B BOJAE NPHUMEHSIOT METONL XeMOCOPOLMH, KOTOPbIi
3AKIOMACTCS B TOM, 4TO OMMIIACMBII BO3YX OPOLIAIOT PACTBOPAMH
PEAreHToB, BCTYNAIOWHX B PEAKLMIO C BPEAHBIMU NPUMECAMM € 00-
PA30BAHMEM HETOKCHUHBIX, MATONCTYMHX MM HEPACTBOPHMBIX XH-
MHUYECKHX COCMHEHMIt.

DTOT METOA IMPOKO MCTIONB3YETCH VISl YIAWIMBAHMS CEPHUCTOTO
anrnapnaa (SO,). OTXOMLILIHIA BO3/YX OPOLIAIOT CYCNEH3NEH N3BECTHS-
ka (CaCO;), M3BECTKOBBIM MOJIOKOM (MEIKOJMCNEPCHOI cycrieHsmeit
rawtenoii Ca(OH), wim Heramenoit CaO n3pecty), cycnensueii Marue-
anra MgO.
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ITH BEUICCTBA BCTYNAIOT B PEAKIMIO € CEPHUCTHIM AHTHAPHIOM C
00pa3oBAHHEM HEPACTBOPHUMOTO CYIL(DUTA KUIbLIMS, HAPUMED:

S0, + Ca(OH), = CaS0; + H,0.

DTOT METOIL HEPETCHEPHPYEMbIil, CYNLMHT KAIbUHA B KOHCUHOM
HTOTE NPEBPALACTCH B TBEPLIIL THIIC.

Ouetb XOpOLI H HAXOAHT NPHMEHEHNE PErcHEPHPYEMBII Marie-
INTOBBI METOL, NPH KOTOPOM Ta3bi OPOLIAIOT CYCHIEHIHEH OKHCH
MarHus:

SO, + MgO = M%so,,

Perenepatist OCyuecThaseTcs nyreM 0GXMIA C HATPEBOM J
800...900 *C: e "

MgSO; = MgO + SO, T

CepHucTbiii aHIMAPHIL BLUICASCTCH B KOHLCHTPHPOBAHHOM BHJE,
COBMpaeTCH M MENOAB3YETCSt JUIS NPOM3BOACTBA TOBAPHOI cepHoit
KHCIOTBI WIH YHCTON Cephi.

Adcopouus. MeTon ancopbuMu 3aKNI0MACTCA B YJIABINBAHUM
MUKPOMOPHCTOl  TIOBEPXHOCTBIO  ancopOeHTa  (AKTHBMPOBAHHbIIt
YrOilb, CCAHKATENb, UCONHTHI) MOJIEKYA BPeAHBIX BewiccTs. Meton
00412eT 04CHb BBICOKOI I(PEKTUBHOCTBIO, HO KCCTKMMH Tpebosa-
HUSIMM K 3aTIbUIEHHOCTH BO3ayxa — He Gonee 2...5 mr/m’. Omium 3
JYMUIMX QACOPOCHTOB SIBIACTCH AKTHBHPOBAHHBII YTOab, ¥ KOTOPOFO
B | 1 conepxutest 10 1600 m* nosepxnoctn. MeTonom ancopbusm
OUHCTKA MOXKCT OCYILECTBAATLCS NPAKTHHECKH J10 CACIOBBIX YPOBHEH
BPEAHBIX BELLCCTB. ANCOPOLMS WIMPOKO NPHMEHSETCS 1S yIaBuBa-
HUA MAPOB PACTBOPUTENEH, HENPHATHO NAXHYLLX BEWLECTH, OPraHm-
HECKHX COCAMHEHMIT M MHOKECTBA . 1asos. AncopGunoHHas crno-
CODHOCTb aACOPOEHTA TCM BBILIE, YEM MEHBLIE €r0 TeMAcpaTypa, u
CYLICCTBEHHO CHMAKACTCS C ee MOBBILEHHEM. DTO HCHOAL3YeTCH B
pabore ancopbepos M npu ux perexepatnn. Tpumepom KOHCTPYK-
umm aacopbepa ABAAETCH NPOTHBOTA3.

Oana M3 KOHCTPYKUMIE NPOMBILLICHHOTO KOJBLEBOTO ancopbepa
npeacTaBaeHa Ha puc. 3.88. OuMIACMBIA 1a3 NPOXOAMT Mepes KoNb-
uesoit cnoii ancopbenta M oumiaercs. Perencpauns ancopGenta
OCYUICCTRAAETCH NYTEM MPONYBKH TOPAMMM BOMAHBIM NApoM ¢ 1o-
CACAYIOWIEH CYIIKON TOpsSYMM BO3AYXOM, T. . paGoTa annapara npo-
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XOAMT B TPW CTAIMM, JUISE OCYUICCTRACHMSA
KOTOPBIX HCOGXOAMMBLL TPH NAPALICABHBIX
annuk annapatos.  Cxema, MOACHSIOWAs
npouece arcopbunn u paborsl ancopbun-
OHHOM YCTAHOBKM, NOKazaHa Ha puc. 3.89.
Kaxapiit annapar pabotaer B onpeneieH-
HOM PeXMME — OAMH B pexuMe aicopd-
MM, APYFOit — NPOAYBKH BOASAHBIM HAPOM,
TPETHIT — CYNIKHM BOIAYXOM. 3atem npomc-
XOANT MX MEPEKAIOUCHNE, H OHI NEPEXOLIT
B apyroii pexns. [epen ancopbepamu ys
HOBJCH XOJAOAWILHUK JUIS OXIAKACHNS [
308, NOC/E HUX TAKKE YCTAHARIMBACTCH XO-
JOAMABHHK-KOHACHCATOP JUTH KOHICHCALMK
VAQISEMBIX TIPH PEFEHEPALIMK NAPOB BO/ILI 1
npuMeceii, cenapatop uls  pasaeienus
BOABI M PACTBOPHTEICH 3a CHeT pasHoii
I0THOCTH. PACTBOPHTEAM MOTYT BHOBbL Ha-
Puc. 3.88. Ancopbep: / —  npapasTLCH B NPOM3BOACTBO,
RO —BROR ptEyme- Tepmuueckoe doxcuzanue — 310 NPOLECC
paty; 3 — Kopamua Amn
cwia: 4 — copbeny;  OKMCACHWS BPCAHBIX BCUICCTB KHCOPOAOM
5 — mwxox mapososnyw-  BOJAYXA  NPH  BHICOKMX  TeMIEpaTypax
woit esecit; 6 — mox - (900...1200 °C). Pazauuaior npsaMoe cxura-
rpyki copbenta; 7 —  yye u tepmudeckoe okucaeHue. [lpsmoe
BROA Nopa; § — IXOLTEPO-  cypraype MCNOAB3YIOT, KOTIA OTXOMSUINIL
soxayumoRt csec, 9 —
Kanan purpyar copbera W3 TEXHOIOTHYECKOIO MPOLIECCa NOTOK rasa
COIEPANT KHCIOPO/, @ BPEaHbIE NPUMECH
OTHOCHTCS K FOPIOMHM M BLUIEJSHOT MPH FOPCHUM IHEPIIO, 0CTa-
TOMHYIO JUIsSt IOMIEPKAHHA peakumu. Tak A0OKXHIAIT UHAHOBOAOPOL
W MONYTHEIC [A3bl B BEPTHKANHLIX OTKPBITHIX (hakenax Ha nedrexu-
MHYECKHX 3aBOLAX.

TepMUUECKOE OKMCICHNE OCYIIECTRASIOT B CHCUHANLHBIX 10XKH-
raTesisix, B KOTOPBIE NOMACTCS BOYIYX B HEOOGXOAMMOM 15t OKHCIEHNS
konuuectse. TIpH HENOCTATOUHOMN TEMACPATYPE OTXOMALUINX Fa308 Uist
NPOBEACHMS NPOLECCA TEPMUUSCKOTO OKHCACHMS a3kl NOAOIPEBAIT
2eXYPHBEIM (hAKeI0M CREenHaNLHON ropesiky, paGoTaloueit Ha Tonam-
8¢ (HaUAYLIEe JUIS ITHX LEIeH TOMIMBO — MAIOCEPHUCTLI Npipon-
Htil ra3). C NoMOUILIO TEPMHUYECKOTO JIOXKUTAHNs OKHCSIOT TOKCH' -
Hbtit yrapustit raz CO o netokcnunoro yrackucaoro raza CO,:

2€0 + 0,=2C0,.
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1-Adcopbum pacmacpumene:
adcopbeumou
1= Pocemmpatm copommna nupou
o coneerma aoucemus pecmesyiigand §y
[
e ™ fil 4y Vi=Cpuma coptenma

LA L A

1~ Adcopbuum pacmeopumened

- ya.m.m-nmmnm
1105-1206).

i~ Cyrma eopmasnt napose.

Puc. 3.89. Tpuuunnmnassnas cxema ancopbumonioil yeranonki: | — HCTOMHMK 3a-

rpaatennit; 2 — pyKasnil GMALTP; 3 — OrHenperpanTEt; 4 — BENTUASTOP; 5

XOTOMALINK; 6 — KIaMaH BXOAA OUMUIACMON CMecH; 7 — aicopbep; § —

HXOAA CYWIMALHOTO raza; 9 — knanan suGpoca ounuieHnoro rasa; /0 — 1pyba mbi-

6poca ONMILEHHOTO rasa; /] — BLIXOA PEKYNEpaTa; /2 — BXOA CYLIBHOTO BOYIYXA;

13 — xonoawnsnux xowaencarop; /4 — cenapatop; 15 — sona; 16 — enann; 17 —
cBopHAs eMKOCT

Yraesoaopoast C,H, OKMCASIOT 10 YIACKHCAOTO 1a3a W BOjIbi:
CyH, + 0y - CO; + H,0.

TIpouecc TepMHUECKOTO OKHCICHHA NPH HU3KOH Temneparype
OTXOSILLNX TA30B IHEPrOEMOK, T. K. TPEGYET MCNOJIL3OBAHMS AONON-
HHTEILHOIO TOMJIMBA /LISt HAIPEBA FA30B JI0 BBICOKHX TeMIepaTyp.

Kamawumuueckas nedmpaiusaqus no3ponsicT CHU3NTL IHEPreTH-
MECKMIT NOPOT JUlA HAYaNa OKMCAMTENbHLIX peakumii no 250...400 °C.
D70 NOCTHIACTCA NPUMEHEHUEM KATAIM3ATOPOR — MATCPHAIOB, KO-
TOPBIC YCKOPHIOT MPOTEKAHHE PEaKLMi WIN AENAIOT MX BOSMOKHBIM
NpH 3HAYMTEALHO Bonee HU3KMX Temnepatypax. 1o obecneumsaet
CHWACHHE BHCPrOCMKOCTH Npoliecca. B KauecTse KaTainiaropos ue-
NONL3YIOT NPEXe BCEro GIaropoaHbiec METALIL — NAATHHY, Hania-
JHi B BHAE TOHKOCAOHHBLIX HANBUICHHH HA METALINYECKHE HAN Ke-
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PaMUUECKHE HOCHTENN, KPOME TOIO, NPUMEHAIOTCH MOHCABMCTALL,
JIBYOKHChH THTAHA, ATHOKUCH BAHAANA W T. JL

Onna w3 KOHCTPYKLMIL TIPOMBIILICHHOTO KATAIHTHUECKOTO PeaK-

Puc.  3.90. Karamnriic-
ckuit Hefipanarop (pe-
axtop): | — pescpminit
wrynep; 2 — Kopnyc:
3 — uryuep mxosa o'm-
uaeMsIX rason; 4 — Tpyoa
AR OXAARICHMA OUHIILCH=

HEIX TA30R W NOAOTPCHA
oMMueMBIX; 5, 6 — pa3-
Aeasiotme obeuaiikn;
7 — KOPIMHA € KATATMIA-
Topom; 8 — nepdopipo-
BAHHHIC WUTHHADHL 9 —
katanwsatop; 10 — wrry-
uep ANM 3aMepa TeMnepa-
Typui; /] — wtyuep aan
samepa aamtcnns; /2 —
urTyliep  NpeAOXPAHKTEAb-
HOR pasphinioit MemBpa-
nt; 13— pesepuubiit
wryuep; /4 — waxpesoit
cMecuTenb: 15 — wryuep
BHIXO3 ONMILEHHOTO Ta3a;
16 — roperka

TOopa KONIbUEBOIO  THNA HokasaHa Ha
pHc. 3.90. KoHCTpyKums aHAIOTH4YHA KOHCT-
PYKIMK Kobliesoro aacopbepa. Ounutae-
MBlil BOJIYX NIPONYCKAETCs Hepes coil Kata-
Jimsaropa 9, NPH ITOM Ha NMOBEPXHOC Kara-
AN3ATOPA  MPOTEKAIOT  IKZOTCPMUUCCKHE
(MAyIHME C BLUICICHHEM TEIUIA) OKHCAUTENL-
HBIC PEAKIINH, TEMNEPATYPA FA30B MOXET 10~
phiaThes ¢ 250...400 °C g0 500 °C. Jlas ne-
NOJABL30BAHNA 3T0# IHCPIHH W CHHACHMA TEM
CAMBIM PACXO/1a TOIIWBA, NOAABAEMOro B ro-
peaKky /6 s npeasapuTeibHOTO TNoA0rpesa
OUMILLAEMBIX TA30B, PEAKTOp CHabKeH Tpyd-
HATBIM Ten100OMEHHHKOM, B KOTOPOM rashl,
NOAABAEMBIC HA OYHCTKY, ﬂ()llUT]?CHaK)TCH 3a
CHET TEIIA TOPSUNX OUHUICHHBIX rasos, Bbl-
XOAAUIMX W3 KATATHTHHECKOTO C108. Tcle)'
KATAUIMTHYCCKHE PEAKTOPBI UINPOKO npume-
HSAIOT JUIsl OMMCTKH OTXOLTILMX 308 OKpa-
COUYHBIX LEXOB, CYUINIbHBIX KAMEp M T. 1.

KarainTuieckue HEHTPAnnU3aTophl  MC-
NOAL3YIOT JUIA OUMCTKH BBIXJIOMHBIX Fason
JBuratencii BHYTPEHHETO CropaHnsi oT OK-
CHAOB a30Ta, YICPONA, YIIEBOJOPOIOE.
HeifiTpaau3atop ABYXCTYNEHUATHI. ﬂcpua{l
CTYneHb COACPAMT BOCCTAHABINBAIOUIMA
C/I0#i KATANN3ATOPA, HA MOBEPXHOCTH KOTO-
poro Ge3 0CTYNa BOILYXa NPOMCXOINT BOC-
CTAHOBJICHHE OKCWOB a30Ta 1 yraepoaa no
peakumMsam

2NO +2CO = N, + 2COy;
2NO + 2H; = Ny + 2H,0.

Bo BTOPO#l CTYNEHW B OKHCIAIOUICM
€108 KATAIM3aTOpa B MPUCYTCTBHH BOYXA,
MOAABAEMOT0 Hepes CHELMANLHBIR BO3AYXO-
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1a0OPHUK, NPOMCXOANT A0OKKHEaeHHe octasiierocs CO u yraesono-
POAOB NO peakunsm

200 + 0, =200y,
CiHy + (x'+ y/4)0, = xCO; + y/2 H,0.

B KkauecTse KATAANIATOPOR JUIS ABMIATENCH BHYTPEHHETO cropa-
HHSL HCTIONBL3YIOTCS TUIATHHA, Nianil, poanil B konnectse 2.4 r
HAl O/IHO YCTPOHCTHO.

TIpn CHABHOM H MHOTOKOMIOHEHTHOM 3arpsi3HCHUN OTXOAUNX
308 TIPUMEHAIOT CIOAHBIE MHOTOCTYIIEHYATRIC CHCTEMbI OMHCTKH,
COCTOALIME W3 OCACAOBATENLHO YCTAHORICHHBIX ANNAPATOR PATTHY -
HOTO THRA.

Onucannple BbILE ANNAPATBL MOTYT HCTONLIOBATHCH B CHCTEMAX
UCHTPAINZOBAHHOMN W MHAMBHAYAILHONH OMHCTKH BOIAYX:

Ilenmpanuzosannan cucmema OMMUIACT 3ArPS3HCHHLIL  BO3AYX,
YAAIACMBII OT MCTOMHMKOB M M3 30H 3ArPA3HEHMs LEXd, NPEAnpH-
ATHS LEHTPUIM3OBAHHON CHCTEMOI BEHTHIAUMM, KAK 3TO HOKA3aHO
Ha puc. 3.76.

Hudueudyarwnan cucmema OMWUIACT BOIAYX, YIAIHCMBIT M3 011
HOI 30HBE WIH HCTOYHMKA, W [I0CAC €10 OYHCTKI BHOBb HATIpABIsieT
6 pabouyio 3oHy. Haubonbiee pacnpoctpaeHne noayumim uian-
BiAYanNbHbIE NbiicysosuTenn. Kak npasuio, 8 eamHom Kopnyce Ta-
KHX MLUIEYNOBUTENEH PACHONOKEHDI: BEHT!
BO3ILYX M3 30HbL MbLIEOOPAIOBAHMNST, M YCTPOHCTBA OYHCTKM OT MUK,
HanGonee wacto ycTpoicTBO OMMCTKH BKIIIOYACT LMKIOH B KauecTse
nepBoii crynenn u GuasTp — B Kavectse Bropoii. Ha puc. 3.91 uso-
Opaken MHAMBUAYWILHBIA NBUICYIOBUTENb, BXOMAUIMI B KOMIUIEKT
CBEPANABHOTO MIN BEPTHKAILHO-(DPE3CPHOTO CTAHKA.

Ecn B cucTemax nbuie- M ra3o0MHCTKH HE YAACTCs J0CTHYb TPe-
Gyemoit apdexTnBHOCTH, Ut OBGCCTIEHCHNS HOPMATHBHOTO KAauecTBa
BO3IYXA HA TEPPUTOPHH NPOMBILUIEHHOTO TIPEANPHATHSA H PACTIONO-
KCHHOMH N0GIM30CTH HACENEHHON MECTHOCTH, BBIOPOC HEAOOUMILICH -
HOTO BO3AYXA OCYLUECTBAAIOT Yepe3 BLICOKHE TPYObI, CHUXKas 32 cueT
PACCCHBAHMSA BPEAHBIX BELIECTB MX NPHICMHYIO KOHUCHTPALNIO.

MakcuMaIbHas KOHUCHTPALMS NPHMECEH B NPH3EMHOM CAOC
NPAMO NPONOPUHOHANBHA NPOHIBOAMTENBHOCTH HCTOMHMKA M 06-
PATHO NPONOPUHOHANLHA KBaapaty BHICOTBI TPYGuL. [losbiueHne
TeMIEPaTyphl H CKOPOCTH BBIXO/A MOTOKA 3arpA3HEHHOTO BOIAYXA M3
YCTbst TPYOb! IPHBOAMT K YBEIHUCHUIO TEMTICPATYPHOTO M MHCPLN-
OHHOTO NOABEMA CTPYH, VAYHIIEHHIO PACCCHBAHUS BPEAHBIX BbHIOPO-
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#

Pue. 3.91. Mmmiayatbisii nLACCTPYAKOYAARTHBAIOUINA ATperat: / — NUICCTpYA-

xonpuemmnk; 2 — rubkunit pykan; 3 — KOXyX: 4 — BEHTWISTOP; 5 — FAYWHTEAL

wyMa; 6 — WIKAoN; 7 — KpoHurtedin Kpenachis; § — pykasiniit i — NATpy-
GoK OTBORA NEAM; 10 — TEACKKA © KONTEANEPOM U c60pa NbLT

COB M CHHACHMIO X KOHLCHTPAUMH B IPH3EMHOM €108 aTMOChephl.
B paiione MCTOMHMKA BRIGPOCA 0OPA3yeTcst HECKOALKO XapaKTEPHBIX
30H: 30HA 1ePeGPOCKM (haKena, BKAIOUIIOWAS 30HY HEOPIaHH3OBaH-
HOTO 3arpA3HEHMS; 30HA JAUBIMACHHS C MAKCHMANLHBIM COAEPKAHN-
€M BPCAHBIX BCUICCTB W 30HA, XAPAKTEPH3YIOILIAACH NOCTENCHHBIM
CHUAEHHEM KONHCHTPﬂuHﬁ no Mepe YAICHH OT HCTOUHMKA.
OCHOBHBIM JIOKYMEHTOM, PEIIAMEHTHPYIOLUMM pacyer paccensa-
HHS M OTPEACNCHMSI NPU3EMHBIX KOHLUEHTPAUMit BHIGPOCOB 1po-
MBILLICHHBIX TIPEANPHATHIL, ABAsieTCsi «MeToanKa pacteTa KOHuUeH-
Tpaumii B aTMOCHEPHOM BOIAYXE BPEHBIX BEUWECTH, COACPKALIMXCH
B BuiGpocax npeanpustuit OH1—86». B cootsetcTBUM € ITOi METO-
JIMKOIT MaKCHMaTbHas NPH3EMHAs KOHUCHTPaUMs, cojlaBaemas or
OMHOMHOTO MCTOMHMKA, MOKET ObITh paccumuTana no dopmyne

c - AMFmm
HAAT
e A — KoapHUMCHT, 3aBUCHILNIL OT TEMNEPATYPHOTO FPALMEHTA

atMocdiepsl M ONPEACARIOLIMIL YCAOBHSI BEPTHKAILHOTO H FOPHIOH-
TANBHOTO PACCEMBAHMS BPEAHBIX NPUMECEH (OH 3aBMCUT OT KianMa-

THHECKO 30HBI, HANPUMEP /LIS LEHTPATLHON YaCTH eBPONEHCKOI
repputopui Pocenn on pasen 120); M — mowunocts swibpoca spen-
Horo seutectsa, r/c; F — koahuument, yuuteiBaomnii ckopocts
OCeaHMs BIBEIIEHHBIX HacTHIL BBIOpOCca B atMocdepe (st ra3os pa-
Ben 1, uis nsuan npn 2(hEKTHBHOCTH OMHCTKH rA300MHCTHOI yeTa-
Hosky Gonee 90 % — 2, 01 75 10 90 % — 2,5, menee 75 % — 3); mu
7 — KOOBOUUMEHTD, YUNTLIBAIOIINE YCAOBHA BBIXOMA TA30BO3AYII-
HO# CMeCH M3 YCTbst TPYOb (Onpeneasiotes no rpaduyeckum 3aBu-
cHMOCTAM, npuseieHibiM B OHI—86); n — koadduunent yuera
penbeda MecTHOCTH (st poBHOTO pesbeda — nepenat BLICoT He Ho-
ace 50 m ma | km, pasen 1); H — soicota tpyosl, m; Q — obbeMHas
CKOPOCTH BHIOPOCA OTXOAALINX 12308, M*/c; AT — pasHocTs Temnepa-
TYP BHIOPACHIBACMOIt FA30BO3AYIIHOI CMECH W OKPYAKAIOUIETO aTMO-
chepHOro BO3ayXA.

B npuseMHOM C€l0C OT MCTOMHMKA 3arpsa3HCHMil 10 KaXI0i
lxpcmmﬁ NPHMCCH JIOJIKHA COZAABATLCH TAKas MAKCHMMUILHAN KOH-
ueHTpaums, 4ToGb npu crokennn ¢ donosoil konuentpaumii C,
ITOI Ke NPUMECH, yXe Mmelouieit Mecto B atmocgepe (3a cuer '|py-
™X H(.T()‘IHMKDB). HE MPEBBIIAIACH MPEACTBHO JOMYCTHMAA MAKCH-
MILHO pa3oBas KonuenTpanms, 1. e. Cp, + G < TIIK.

W3 npusesennoit veime (GOpMyIst MOKHO ONpeactnTh MUHM-
MAIBHYIO BLICOTY TPYOB, 0BECHEeUHBAIONULYIO BLITOAHEHHE 3TOr0 ye-

NOBUS:

AMFmmy_ [ 1 “

MIK -C, YOAT *
@ TAKKE NPEACAbHO A0NYCTHMBIH BHIOPOC KAKAOIO BPEAHOIO Belle-
CTBA, eCN BLICOTA TPYOLI 3anaHa:

(MK - C, ) H*YOAT
AFmnm

NAB =

KONTPO'IL)DIQ BONPOCHI

1. Kakue METORbI NPHMENRIOTCA AN 3aUMThI BOSAYWHOR Cpemsi paBoueir
3omm?

2. KaKwe CHCTEMbI BEHTUNALMAM HCNONB3YIOTCA Ha NPOWIBOACTEE!

3. KaK ycTpoeHa ecTecTBenHan n mexaHnyeckan BenTHnaums?
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4. Kak paccuwrats HEOBXORMMYIO MPOMIBOAMTENBHOCTS OBULEOBMEHHO
BEHTUNALMK ANA OBECNEYeHHs HOPMATHBHOIO KAYECTBa XMMHYECKOrO CO-
crasa so3aywHon cpeasi

5. Kakue THMbI MECTHBIX OTCOCOB 33TPAIHEHHOTO BOIAYX NPHMEHRIOTCA Ha
npousoactee!

6. Kax onpenenuts Heo6xommmyio 3PMENTUBHOCTL OYHCTRM BOIAYXE OT 3a-
rpasHenwil

7. Kakie mETOABI W ANN3PaTLI IPHMENAIOTCA ANS ONHCTKW BOIAYXE OT Mutnn
OnuwmTe WX YCTPORCTEO W NPHHLMN PaBoTe.

8. Kakwe METOAbI W CPEACTBA MPUMEHRIOTCA [UIA OYHCTKM BOIAYXS OT BPeR-
Hoix ra308? OnMUINTE WX YCTPORCTBO W NpHHLIAN PaBOTHI.

9. Kak oCyluecTsnfierca pacceuBanve BPEAHbIX NPUMECENR W KaK paccumTate
HEOBXORHMYIO BHICOTY BLIBPOCA 3arpAIHEHHOrD BO3AYXal

2.2. 3awmra OT 3arps3HEHHs BOJHON Cpeas!

2.2.1. MeToast u cCpescTBa OYHCTKH BORbI

Oﬁpél'lyK’lllHCCﬂ Ha NPOMBILUICHHBIX NPCANPHATUAX CTOMHBIC
BOJIBI (CTOMHBIE BOJbI, OGPA3ylOIMECH B TEXHOIOTHYECKHX MPOLIEC-
Cax, CTOMHLIC BOAbI C 3ArPA3HEHHON TEPPHTOPHM NPEANPUATHA)
JONKHBLL nepea CG[)()COM B BOAOEMBI WIH FOPOACKYIO KaHAIN3AUMIO
OYMLIATBLCH JIO HOPMATHBHOIO KauecTsa. Tpcﬁomumu K 3arpsisHeH-
HOCTH BO/bI BPEAHBIMH BELLECCTBAMM NPH CBPOCE B BOIOCMbI M KaHa-
au3anmio paaiininbl. Tpu c6poce B KAHAIM3AUMIO M HA TOPOACKHE
OYMCTHRHIC COOPYXEHHSI OHM MeHee xecTkue. CojlepKaHne BPeaHbIX
BELICCTB B CTOMHBIX BOAAX ONPENENSIOTCH YCTAHOBMCHHBIMM J[UIs
NPEANPUATHS NPEACIBHO A0NYCTHMBIMK COpOcamMy.

3anaua OMMCTKM BpeaHbix cOpocoB He meHee, a jgaxe Goaee
CAOKHA M MACIUTAGHA, 4YeM OYHCTKM NPOMBIMUICHHBIX BHIOPOCOB.
B otanume ot paccemsanus BbiGpocos B atmocdepe pasbasacuue M
CHHXEHHE KOHUCHT])allMﬁ BPCAHBIX BEIIECTB B BOJOEMAX MPOHCXO-
aut xyxe. Mosromy Tpebyercst ryGoKasi OUHCTKAE CTOUHBIX BOJL, TEM
Bonee 4TO BOAHAS IKOCHCTEMA OYEHD PaHNUMa M HYBCTBHUTE/IbHA K 3a-
TPASHCHHAM.

3awmra BOAHOH Cpeabl OT BPeAHbIX COPOCOB OCYWIECTRANCTCH
NIPHMEHEHHEM CIEAYIOUIMX METOJIOB M CPEACTB:

* PAlMOHATLHBIM PA3MEILEHHEM HCTOMHMKOB cGPOCOB M Opra-

Hu3aLmMei Bo103a6opa M BOIOOTBO/IA;
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* pabaBaeHMEM BPEAHBIX BELIECTH B BOMOEMAX JIO J10MYCTHMbIX
KOHUCHTPAUMIL NYTeM OPraHM3alml CeuMaibHo OpraHn3o-
BAHHBIX M PACCPCAOTOMCHHBIX BLITTYCKOB,

* TPHMEHEHHEM CPEICTB OYHCTKH CTOKOB.

C ueabio CTHMYIMPOBAHMA NPEATIPUATHI K KAYECTBCHHOM 04N~
CTKe COBCTBEHHBIX CTOKOB 1€1ec006PasHO OPraHn3oBaTh BOA03A60p
HA TEXHOJOIMYECKHE HYALBI HHAE 110 TEYCHHIO PEKH, HEXCIH CGDOC
CTOMHMBIX BOL. ECAM JUIS TEXHONOTHYECKNX HYXIL TpeGyeTes uncTas
BOAA, NPEANPHATHE BYNET BHIHYKICHO OCYUIECTBIATh BLICOKOX((eK-
THBHYIO OMHCTKY CODCTBEHHBIX CTOKOB.

PacepesoToueHHBIC BHINYCKM CTOKOB OCYILECTRASIOT Yepes Tpy-
Obl, MPOOKEHHBIE TIONEPEK CEUCHMsE PYCIIa PEKH, TEM CAMBIM YBEIH-
HHBAS MHTEHCHBHOCTH NEPEMEIIHBAHNUA W KPATHOCTH Pillﬁﬂil.’m")ﬂl.

MeToltsl OMMETKH CTOMHBIX BOA MOXHO NOAPAVICANTH HA Mexa-
nuvecKue, l/lll.'lllK()-.\“LMll‘lt’('Kll(‘ W Guoaoeuseckite.

,’.l)'l’l OUHCTKH CTOYMHBIX BOJA OT B3BCUICHHBLIX YaCTHIL (MCXIMIII‘IC-
CKHMX HACTHLL, YaCTHLL KMPO- MACio- K HC(‘YITIIPOIIYKTDH) NPUMEH -
10T NPOLEKHUBAHKE, OTCTanBaHue, 0OPaboTKy B NOJe HEHTPOOEKHBIX
o, huastTposanue n GuoTaumio.

Ilpalwxuaanyz' NPHMCHSIOT IUIH YAQUICHHS W3 CTOMHOI  BOJLI
KPYNHBIX M BOAOKHHMCTBIX BKIIo4eHnit. [lpouecce peannsyior B sepri-
KWIbHBIX M HAKIOHHBIX PELICTKAX, WWHPHHA [PO30POB KOTOPbIX
15..20 MM, 1 BOJOKHOYIOBUTCASIX B BUIE JCHTOMHLIX M GapabaHHbix
et O4MCTKAa PEIICTOK M BOJOKHOYIABMTENEH OCYUIECTBASCTCH
BPYUHYIO WK MEXaHHYECKH.

Omcmaueanue OCHOBAHO HA CBODOAHOM OCENAHHM (BCIUBITHM)
fpumeceil ¢ IWI0THOCTBIO BobieH (MEHbIIEH) TUIOTHOCTH BOJIbL.
ﬂpouecc OTCTAUBAHMS  PEANMIYIOT B NECKOJOBKAX, OTCTOHHMKAX,
KHPOYNOBUTCIAX.

[Tleckoaoeku NPUMEHSIOT /U5 OTACACHHS! HACTHIL METALNA M 1eCKa
pasmepom bonee 250 Mkm. .

Omemoinuxu NPUMEHHAIOT JUIA TPABUTALHOHHOIO BbUICJICHHUA M3
\CTOMHBIX BOA 0ONEE MEAKMX BIBCUICHHBIX HYACTHLL WIH KHDOBBIX Be-
ecTs.

OYHCTKA CTOYHBIX BOIL B 110J1€ LEHTPOBEKHBIX CHII Peann3yercs B
TFWIPOLMKIIOHAX. Mexatinim AeHCTBUS THAPOUMKIOHOB AHAIOIHUYCH
MEXaHnIMy NEHCTBHA Ta3004MCTHLIX LHKIOHOB.

(leampommm' HCIOAB3YIOT VIS OMMCTKH CTOMHBIX BOA OT Meil-
KOJIMCIEPCHBIX MPHMECEH KaK Ha HaYalbHOW, TAK M KOHEYHOIl cTa-
Jnsx oumctkn. Hanbosee 4acto MCnoab3ylor 3epHUCTbIC (DMALTPBI U3
HECBA3AHHBIX MM CBA3AHHBIX (CNEYCHHBIX) Mexay cobOH wacTHu
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Turvena Tpyaa — 970 06/1aCTh MEAMUMHBL, H3YHAKOWAS TPYAOBYIO
JCATEABHOCTD HEIOBEKA W NPOM3BOACTRCHHYIO CPEay € TOUKH 3peHust
MX BIMAHMA HA OPraHM3M, paspabaThiBAIOMIas Mepbl M THIHEHUYC-
CKME HOPMATHBbI, HANPARICHHbIE HA OIIOPOBACHHE YCAOBHIT TPYJa W
npeaynpexienme npodeccnonanbhbix sabonesanmii. 3anauci rurue-
HBI TPYJIA ARISETCS ONpeneeHUe NPEIeIbHO JONYCTHMBIX YPOBHEH
BPEAHBIX NPOMIBOACTBEHHBIX (haKTOPOB, KaaccupuKalms yeaoBuit
TPYAOBOH NEATENALHOCTH, OLUEHKA THAECTH W HANPSKEHHOCTH TPY0-
BOIO NPOLECCA, PALHOHANLHAA OPraHM3AIUMA PEXUMA TPYIA W OT/bI-
xa, paGouero mecta, M3yueHHe NCHXODHIMONOIMUECKNX ACTIEKTOB
TPYAOBON AEHTEABHOCTH M T. JL.

TipoussoncTsennas 6e30nacHOCTh — 5T0 CHCTEMA OPFAHN3ALMOH-
HBIX MEPONPHATHI M TEXHUHECCKMX CPEACTS, NPEAOTBPANLAIONINX MK
YMEHBUIAOUMX BEPOSTHOCTL BOIACHCTBIA HA PAGOTAIOIMX ONACHBIX
(TPABMHMPYIOINX) TIPOM3BOACTBEHHBIX (PAKTOPOB, BO3HMKAIOUINX B
paboueit 30He B NPOLLECCE TPYIOBOI JEATEALHOCTH.

K npoussonctaennoil 6e30nacHoCTH OTHOCATCS OPraHN3ALHON-
HBIC MEPOTIPUATHS W TEXHHUCCKHE CPEICTBA 3AUMTH OT NOPAKEHNs
NCKTPUHECKMM TOKOM, 3AILMTA OT MEXAHHYECKOIO TPABMUPOBAHMNS
ABHAYIMMHCH MEXAHM3MAMM, TIOABEMHO-TPAHCIIOPTHBIMU  CPEaCT-
Bamu, obecneuenne GEONACHOCTH CHCTEM BBLICOKOTO AABACHMS, Me-
TOAb W CPEACTBA OBECNEUEHNS NOKAPOBIPLIBOGEIONACHOCTH W T. 1.

TexHuueckHe METOAb M CPeACTBa, Obecne nBaIOLME NPOHIBOL-
CTBEHHYIO GE30NacHOCTb, HA3LIBAIOTCS MexnuKol Gesonacnocmu.

Mepsbiv 1 oannv 13 HanGonee BAKHBLIX dTanos obecneveHms
6e30MacHOCTH TPY/A SBAACTCH MACHTU(DHKALMS ONACHOCTEI.

Maenmudukaums onacnocteir — 970 pacnosnasanie onachocreii,
YCTAHOBICHHE NPHYMH WX BOIHHKHOBCHMS, NPOCTPAHCTBEHHBIX M
BPEMEHHbIX XAPAKTEPUCTHK ONACHOCTEH, BEPOSITHOCTH, BEANUHHBL W
nocaeACTBU X nposisaenns. Maentndukauns onacHocteil Mmoxer
BKJIIOYATH OUECHKY BO3IAEHCTBMA ONACHOCTEH HA YEIOBEKa W onpele-
JICHHE IONYCTHMBIX YPOBHEH ONACHBIX M BPEIHBIX NPOM3BOACTBEH-
HBIX (hAKTOPOB.

Oxpana mpyda pewaem wemsipe ocnosnuie 3adau:

* MICHTHOUKAUMA ONACHBLIX M BPEAHBIX TPOMIBOACTBEHHBIX

dakropos;

* pa3paGoTKa COOTBETCTBYIOUIMX TEXHUMCCKMX MCPONPHATHI M

CPEACTB 3aUIMTHI OT ONACHBIX M BPEAHBIX NPOM3BOACTBEHHBIX
taxropos;

Pazdea I. OCHOBHBIE HHOHATHA H TEPMHHOJIOTHSA 15

« pa3paboTKa OPraHM3AUMOHHBLIX MEPONpHATHIE 10 obecneve-
HMIO GE30NACHOCTH TPYAa W YNpaBieHMe OXPaHoi Tpyaa Ha
NPEANPHATHH;

* MOATOTOBKA K ACHCTBHAM B YCAOBMAX NPOABACHHA ONACHO-
creit.

KoxTponbHbie BONpoCh!

1. [laiite onpepenenwe pabouei 3omsl  pabouero mecra.

2. B 4em COCTOMT NOTEHUMANBHas ONACHOCTL TPYAOBON AERTENLHOCTH

3. [laite onpeaeneHHe ONACHOFO 4 BPERNOTO NPOHIBOACTBEHHOTO haKTopa.

4. [laire onpepenenwe pucKa. Kak MOMHO €70 KONMHECTBEHHO ouenmTsl

5. Uro TAKOE MHAMBMAYANbHEI, KOMNEKTMBHbIA, NPHEMNEMbIN, MOTHBHPOBAH-
bl H HEMOTHBMPOBaHHEI pucki? KaKkosa B CPEAHEM BERWHHA NpHEmne-
moro puckal .

. Naite onpepenenne 6€30NacHOCTH i OXPaHb! TPYAA.

. Kakumu mepamu obecneunsaercs Gesonacwocts Tpyaal

. Yo BXOAMT B 3akauM NPOWIBOACTBEHNOR CaHMTapwh, rHTWewsl TPYAA W
npomasoRCTBENHO Ge3onacHocTH?

9. Yro senReTcA nepsbim Tanom obecnevenus BesonacHocTn TPYAaT

10. Kakose 3anaum oxpakbl Tpyaal

@ N
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duasTpomatepuana. B 3epHuCThIX PUABTPAX B KayecTse (HIbTPOMA-
TEpHANa MCTIONBL3YIOT KBAPUEBLIN NECOK, NPOBACHBII WAk, rpasuii,
AHTPAUMT U T. 1.

Meton ¢uomayuu 3akmodaeTcs B aicopoMpOBAHMM NpUMeceit
MEJIKMMH My3BIDbKAMH BOLYXA, MOAABACMOTO B CTOMHYIO BOAY, W
MOAHATHI UX HA NOBEPXHOCTH, 11 00PA3YETCs CAOI NEHbI, KOTOPBII
YAQIAIOT.

Dusuko-xusmuueckue Memodsi OHUCMKU NPUMCHSIOT IS YAANEHUS
H3 CTOYHOI BO/IbI PACTBOPHMBIX MpHMeceit (CoNei TRKEABIX MeTan-
JIOB, WHAHMAOB, (GTOPUIOB M AP.), @ B PSAC CAYHACB W JUIS YAQICHNUS
paseceil. Kak npasnio, (p3nKo-XHMHNECKHM METOAAM NPELLICCTRYET
CTamst O4MCTKH OT B3BeleHHbIX seects. [pumensiorea pasnood-
pasHbie (PUIMKO-XMMHUUECKHE METO/IbI, M3 KOTOPbIX HanBosee pacnpo-
CTpaHEeHbl 3EKTPO(IOTALNONHHDIE, KOATYAAUMOHHBIC, PEATeHTHHIC
(pa3HOBMAHOCTL PEAreHTHOIO METONA — HEHTPAIM3ALMS), HIEKTPO-
XUMHYECKHE, NEKTPONUATHIHBIE, HOHOOOMEHHBIC.

Dnexmpohaomayus HAXOAMT 1IMPOKOEC TPHMEHEHHME Hapsily €
NHEBMATHYECKOR (MOTALMIA JUIs YIANCHUSL MACIONPOAYKTOB U Mejl-
KOAMCHepeHbIX B3seceil. OCYIECTRISETCS NYTEM NPONYCKaHus Yepes
CTOYHYIO BOAY IMCKTPHYECKOTO TOKA, MEXIY Hapami 31eKTpoaoB
(KenesHbiX, CTAIbHBIX, ANOMUHHMEBBIX). B pesyasrate anekTponusa
BOIBI OGPA3YIOTCS TY3APbKH 1a3a, NPEKIE BCETO JICTKOro BOAOPOAa, a
TAKKe KMCIOPOAA, KOTOphie OOBOJAKMBAIOT HACTHMKM B3BECEH M
€nocoBCTBYIOT MX GHICTPOMY BCIIBITHIO HA MOBEPXHOCTL. DNEKTPO-
(OTALMS OCYLIECTBAACTCH B 2NEKTPOGIOTAUMOHHBIX YCTAHOBKAX.

Koazyasuus — 510 GM3NKO-XMMMUECKHII MPOLIECC arIoOMepalny
MENBYANIINX KOMTOMIHBIX W IMCNIEPIMPOBAHHBIX HACTHLL NOA AeHCT-
BHEM CHJI MOJIEKYISIDHOTO NpHTSAXeHns. B pesyastare koarymposa-
HUS! YCTPAHSETCH MYTHOCTb BOIbL. B KAueCTBE BELIECTB-KOArYIsHTOB
NPUMEHSAIOT AHOMHHHIACONEPKAIUME BEUECTBA, NPEXIE BCErO CYb-
(aT WHOMMHMS, A TAKKE HEOYMIIEHHDIH CEPHOKMCILIH TAMHO3EM,
AMOMHHAT HATPHS, XI0PHOE Xene30, Cyabbar Keaesa u ap., s Hi-
TEHCHPUKAUMK NPOLECCa XIONbeoGPAIOBAHUS IPUMEHSIOT CHHTETH-
HECKME BHLICOKOMOJIEKY/SPHBIC BEIECTBA-(DIOKY/IAHTLL, OCHOBHbIM
W3 KOTOPBIX sIBAsieTest noauakpuiamui. Koarysisiumst ocyuiecTaisier-
€51 NOCPEACTBOM NEPEMELIHBAHNS BOAbI C KOATY/SIHTAMH B X10NbE-
uﬁpasyxoumx KaMmepax, OTKy/lda BOMd HANPABIACTCH B OTCTOHHMKH,
T XJI0Mbs OTACAAIOTCH OTCTAMBAHNUEM.

CyuwHOCTL peazenmuoezo Memoda 3aKN04acTes B 00paboTke crou-
HBIX BOJ XMMMYCCKMMH BCILICCTBAMMK-PCArcHTAMM, KOTOpLIC, BCTYNAas
B XHMHYECKYIO PCAKUMIO C PACTBOPECHHBLIMH TOKCHHHBIMH npnmecs-
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MH, 0BPasyioT HETOKCHUHBIE W HEPACTBOPHMBIC COCIMHEHMS, yAa-
NAEMBIE 3ATEM OAHHM H3 ONMCAHHBIX BILIE METOIOB YAANCHHS BIBC~
H M OCBCT/ICHHUA BOAbI, ror METOA HAXOAUT NMPUMEHEHNE LIS O4M~
CTKH CTOYHBIX BOJL OT CONEH METANIOB, UHAHKIOB, XpoMa, (rropuion
W T Hanpusmep, s yaaneHus HMaHIoR HCTONBIYIOT PATHIHBIC
PCATEHTHI-OKHCANTENN, NPEXIE BCCro coaepxanine AKTUBHbBIH xnop:
XA0pHAs M3BECTh, THNOXAOPHTB KUILIMSA WAM  HATPHA, XAOpHas
Bona. HJlﬂ OUMCTKH OT IWECTHBAICHTHOIO XpOMA TPHMEHSIOT Ha-
Tpuensie conmn cephmctoit kuenots (Na,SO,, NaHSO,,), riuapocyin-
(et Na,S,0,. JInsi 0MmeTKH (hTOPCOAEPAKAIMX CTOYHBIX BOA NPHME-
HAIOT TMIAPOOKHCH KaIbUMA (uJuccrmnoe M(UIOKD), XJIOpHI Kb~
. B peayabtate  XMMHMECKOH  PeaKuMH € TOKCHHIBIMM
coeanHeHnamy  ropa  obpasyercs  ioxopacTrOpuMBli  (rropna
kanbims (CaF,), KOTOPHIA MOKXHO YAQINTL M3 BOJBI, HANPUMED OT-
CTaNBAHHEM. .

PaznosmanocTbio PCATEHTHOTO MCTONA HABAACTCA Tpolece Henl-
TPAIMIAUMM CTOMHBIX BOJL. Cornacxo IlCiiCTIlyK!lll".\' HOPMATHBHBIM
JIOKYMEHTaM, Cﬁp\)cbl CTOYHBLIX BOJL B CHCTCMbI KaHANN3ALNH
JICHHBIX NYHKTOB W B BOAHBIC OBBEKTHI NONYCTHUMBL TONILKO B
AX, ecan oMM Xapaktepusylotcst seamunnoil pH =6,5..8.5. B tom
cayuae, ecan pH crounmx son coorsercrayer kucnoit (pH < 6,5)
wn weaounoii (pH > 8,5) peakunn, crounsie BoAB NOANEKAT Heil-
TpAAM3aNHN, noa Kmopoﬁ MOHUMAIOT CHHXCHHEC KOHUCHTPALIMH B
Hnx cpobomnbix HY uan OH -MOHOB 10 YCTAHOBNCHHEIX B yKasal-
HOM HHTEpBane 3HAYCHNIT pH HCi‘!Tpﬂ.’IH'Jilllll)i KHCABIX CTOMHBIX BOJL
ocyuiecTeasercs nobasjieHneM PACTBOPHMBIX B BOJAC LLEJOUHBIX pea-
reuros (OKCllﬂﬂ KQIbUMA, TWIPOOKCHAA HATPHS, KAAbUMIA, MATHHA 0
Ap.). HefTpanusaims (ea04HpIX CTOKOB — A06aBACHHEM MUHEPAIL-
HBIX KHCAOT — CEpHOIA, Consnoit u ap. B npouecce Heirpainaitnn
BAKHO 100aBUTH POBHO CTO/ILKO PEATeHTA, YTOOb! OCYIECTBUTEH Heil-
TPUINIAUMIO, HE MIMCHHB TPH TOM nokasatens pH B npotnsono-
JAoxiyio cTopody. T. K. KHMCIbie CTOKH 4auie Beero obpasyiores B
NPOLECCax TalbBaHOOOPAGOTKH, TO OHM CONEPKAT HOHbI XKene3a M
THAEABIX MeTanion. [103ToMY NpH HEHTPAAN3AUMM TAKMX CTOKOB 01~
HOBPEMEHHO WIET NPOLECC NPEBPAIICHHsS HOHOB METAIOB B TPYA-
HOPACTBOPHMbIC THAPOOKCHLI, BbIMAAONIME B 0CAOK. PeareHTHas
OYUCTKA OCYUICCTBAACTCH B CMKOCTAX, CHAOKEHHBIX YCTPOHCTBAMM
TIEPEMCUIMBAHNA.

Cyll.lHOCTIr HOHOOGMEHHOI OMUCTIKU CTOMHBIX BOA 3aKM0MacTCH B
NPONYCKAHUH CTOMHBIX BOA 4EpPe3 MOHOODMEHHBIE CMObI, KOTOPHIC
PALTHUAIOTCA HA KATHOHHTOBBIE — MMCIOLIHE MOABIAHBIE H CNOCOG-
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Hble K 0OMeHy KatHombl (aiwe Beero sogopoaa HY), n anmonuro-
BbIC — MMCIOUIHC NOABHXHLIE W cnocobueie K DﬁMe)l)’ AHWOHBLI
(wawe Beero ruapokcwnbnyio rpynny OHY). Tlpu npoxoxienun
CTOMHON BOjIbI TIOABHXKHBIC MOHBI CMOJIBI 3AMEHSIOTCS HA HOHBI CO-
OTBETCTBYIOLIETO 3HAKA TOKCHMHBLIX llpMMCCCﬁ. HI!I'IDMMCP. KaTHOH
TAKCAOTO MCTA/UIA 3AMCHSACT KaTHOH BOAOPOAA, a TOKCHUHBII AHHOH
conu metawia — auwmon OH, nponcxoaut copOHpoOBaHHE TOKCHY-
HBIX HOHOB cMOsI0ii. Perenepaums (soccranomienne coponpyoueit
CNOCOGHOCTH NPH HACKIMICHUH CMOJIBI TOKCHUHBIMU HOHAMH) OCY-
UECTRIAETCS NIPOMBIBKOI KMCAOTON (KATHOHUTOBAS CMONA) WK L~
JI04BI0 (AHHOHMTOBAs CMosia). TIpH 3TOM TOKCHUHBIE HOHBI 3aMela-
J0TCH  COOTBETCTBYIOIMMM  KaTHoHaMu uan nonamn (H', OH'), a
TOKCHUHBIC NPUMECH BHUICISIOTCH B KOHLEHTPHPOBAHHOM BHIC KaK
HICSIOUHBIC MIN KHCIBIE CTOKM, KOTOPbIE B3aMMHO HEiiTpannsylores
M MOABEPrAIOTCH PEAreHTHON OUHCTKE MIH YTHIN3AUMH.

B 2/1eKTPOKOATY/ISUMOHHEIX YCTAHOBKAX MOKET ObiTh peainso-
BAH Memod 2AeKmpoXUMuMeckol ouucmKu cTounbix Boa. Takum me-
TOAOM MOXHO OYMUATH OT MOHOB TSHAEALIX MCTAUIOB, UMAHWIOB.
Tpu anekTpoaunse xeae3unlii (CTaIbHOI) aHox pactsopsietcst ¢ 06-
PA3OBAHMEM JABYXBAICHTHBIX KaTHOHOB Xene3a Fe', xotopwiii Boc-
CTAHABINBACT OYCHb TOKCHYHBIH LICCTUBANCHTHBII XPOM 110 MCHee
TOKCHYHOIO TPEXBWICHTHOIO. B PE3YNLTATE  INCKTPOXUMHUUECCKUX
NPOUECCOB HA KATOAE MPOMCXOMUT TAKXKE BOCCTRHOBACHHE LIECTH-
BAIEHTHOTO XpoMa JI0 asyxsaneHTHoro. [Mocaenumii, 1aK Xe Kak
MOHBI KEJIe3a, PEarupyeT ¢ ruapookcuabHoit rpynnoit OH™ ¢ obpa-
J0BAHMEM HEPACTBOPUMBIX FHAPoOKuceii xpoma n xenesa [Cr(OH),
Fe(OH),], xotopme 3aTeM yaaisioTCs Kak B3BECH, Hanpumep OT-
CTaHBAHMEM.

Dnexmpoduanrusnuii METOIL OMMCTKM MCTIONL3YIOT JUIS YAANCHUS
M3 MIOKOHLEHTPHPOBAHHBIX CTOMHBIX MMHEPAILHBIX Conef (B TOM
umeie conell TIKENbIX METALIOB), @ TAKKE NPH NepepaboTKe BhICO-
KOKOHIUCHTPUPOBAHHBIX CTOUHBIX BOA (OTPaGOTAHHBIX TEXHOAOTHYE-
CKHX pacmopon) C UENbIO BBUICJICHMS H3 HUX LEHHBLIX NPOAYKTOB
[ TOCACAYIOWETr0 HCNOALIOBAHMS. DNCKTPOAMATHIOM HAZLIBAOT
NpoLece MepeHoca HOHOB ‘lepe3 MeMOpaHy noa AeHCTBHEM NpHAO-
KEHHOTO K Heil DNEKTPHUHECKOTO NOJIA. }.hlﬂ OMUCTKH CTOMHBIX BOI
MCTOALIYIOT YIEKTPOXHMHYCCKH AKTHBHBIC HOHHTOBLIC MCMGI‘KIHN.
HauGonee pacnpocTpaHeHbl reTeporeHHbic MOHUTOBbIE MeMOpaHbl,
TIPCACTABNSIOUINE coBoi TOHKME IIEHKM, M3FOTOBICHHBIC M3 pas-
MENLYEHHOM B TNOPOLIOK MOHOOGMEHHOM cMonbl. B 3asncumoctn
OT TOTO, M3 KaKO# CMONBI ClenaHa MeMOpaHa, pasiuyaloT Katho-
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HMTOBBIC M anuolmnToRbie MeMGpanbl. Tlepsbie cnocoGHbl nponyc-
KaTh uepe3 cebsi ML KaTHOHBI BPEAHBIX NPUMECCH, 4 BTOphIE —
AHNOHBI.

CyTh npouecca NCKTPOAHANIN3A SICHA W3 NPCACTABACHHON Ha
puc. 3.92 cxembl 2ACKPOAMAANIHOIO onpecherns sojsl. [lpoucce
OCYIUCCTBAACTCH B MHOFOKAMCPHBIX annaparax, B KOTOPbIX IJIOCKHE
MeMOpaHbl pacnonoxensl napawieasio. Obeccoanpaemas Boa no-
CTYNAaeT B YETHLIC KAMEPb, @ YEPE3 HEUETHBIE LHPKYANPYET Paccol.
Mo neicTBUeM NEKTPHUCCKOTO MOAS KATHOHB! ABHIAKOTCH K KATOAY
(orpuuarensomy iexrpoiy 1), a aunonst — k anony 1. U3 never-
HBIX KAMEP HH aHWOHBI, HH KaTHOHBI B COCCIHNE KAMEPBI HE NPOHN-
KAIOT, T. K. Ha NYTH WX JBMAKCHHS PACTIONOKCHB NPENsTCTBIN B
BHAC HENPOHMUACMBIX JUIS KATHOHOB AHHOHMTOBBIX MemOpan co
CTOPOHLL KATOAA W HEMPOHMUACMBIX U8 AHHOHOB KATHOHHMTOBBLIX
MemGpan €o CTopokbl aHoaa. B pesyantate cQim nepeHocsTes TOKoM
M3 HETHBIX KAMEP B HEUETHLIC, BOAA B HETHLIX KAMEPAX ONPECHHALCTCH,
@ B HEYUCTHBIX PACCONbHLIX KAMEPaX KOHUEHTPHUPYIOTCH OTACHsCMbIC
conun. B nacrosiuiee BpeMst pacripoOCTPaHEHbl JMCKTPOAHLIHIHBIC yC-
Tanosku THa DAY, umeiomme or 100 1o 300 kamep.

Puc. 3.92. Cxema npouecca dmektpoamannsa: | — katon; [l — anon: / — npucoean-

HEHUE K OTPHUATELHOMY TIOMIOCY BHAPAMUTENS: 2 — BLIXOA ra3006paIHOIO BOAOPO-

Na; 3—6 — monava BOAk! COOTBETCTREHHO HA NPOMBIBKY KATONHOM KAMEpHL, B Onpec-

NHTCABHNE KAMEPH HA NPOMBLIBKY aHOIHON KaMephl; 7 — BX0A FnoobpasHNX KH-

CAOPOAA I XA0PA; § — NPHCOCAMHEHHE K NONOKHTEALHOMY MOAKCY BHITPAMHTENR;
9 — 0TBOA ONPECHEHHOA Boaw; /0 — OTBOX KOHUCHTPHPOBAHHOTO PACCOA
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Buonozuneckas o4ucmxa CYOUHBIX BOA OCHOBAHA HA CNOCOBHOCTH
MHKPOOPFraHH3MOB MCTOAL30BATH PACTBOPEHHLIC M KOJUIOWIHBIE Op-
TAHHYCCKHE COCAMHEHMA B KaYeCTBe MCTOMHMKA NMUTAHUS B nNpouec-
cax cpoeit kusuesestenbHocTi. TIpu 9TOM opramuteckite coemie-
HHsl OKMCISIOTCS JI0 BO/ABI M YITIEKHCAOTO rasa. Buosornueckus ny-
TEM OYHMUIAKOTCH MHOTHE BH/ILI OPIAHHYCCKUX coe/IMHeH NI TOPOACKHUX
M NPOHIBOICTBEHHBIX CTOMHBIX BO/L. BaKTepH HAXOMATCH B AKTHBHOM
Wie, NPEACTABASIONIEM COBOit TEMHO-KOPHUHEBYIO MM HEPHYIO Kitl-
Kyl Maccy, obaanaouyio semancreiM 3anaxom. C Guonornueckoit
TOMKHN 3PCHMUA AKTUBHBI W1 — 9TO CKOMIeHNe a9pobHbLIX GakTepuil B
suae 3ooreseii. Kpome MukpoBoB B nie MOTYT NpuCyTCTBOBATHL NPO-
creitimne (B asporeHkax), s Gnonnenke (GnoduILTPL) — uepBy, AN~
YUHKH HACCKOMBIX, BOAHbie Kieu. TIpu OUMCTKE MHOMMX BHAOB
CTOYHBIX BO MCNONb3yloT Gakrepuy posa Pseudomonas — rpamoTpu-
UATEBHBIE TANOUKH.

BHONOMMYECKYIO OMMCTKY BEAYT MAM B E€CTECTBEHHBIX YCAOBMAX
(nonst opotueHns, noas HUALTPALIUK, GHONOINUECKHE NPYIb) WK B
CneuManbHLIX COOPYKEHUAX: adpoTeHKax, Guoduastpax. Aspomenku
NPEACTARASIOT CODOM OTKPHITLIE PE3EPBYAPhI € CHCTEMOI KOPHAOPOB,
4epe3 KOTOPbIC MELICHHO NPOTEKAIOT CTOYHBIE BO/ILI, CMEWIAHHbIE C
akTHBHBIM HAOM. DddexT Guonornueckoil ouncTn obecneunpaercs
MOCTOAHHBIM MEPEMEIIUBAHUEM CTOMHBIX BOJI C AKTHBHBIM WIOM M
HENpephiBHON Noaueii BOIAYXA Yeped CHCTEMY adPallM a3poTeHKA.
AKTHBHBII W1 3aTEM OTAEASETCH OT BOAM B OTCTOHHMKAX W BHOBb
HanpapiseTcs B a3poTeHK. buososuueckuit guabmp — 310 OMUCTHOE
COOpYXKEHHE, 3aNOAHCHHOE 3Arpy304HBIM MATEPHAIOM, Hepel KOTO-
PHlil (PUALTPYETCH CTOMHAR BOJA W HA NMOBEPXHOCTH KOTOPOFO Pa3Bu-
paercs  Guonornueckas TUICHKA, COCTOSILLAS W3 TNIPHKPENICHHBIX
(hOpM MHUKPOOPraHH3MOB.

Kpynibie NpPOMBILLICHHBIE MPEANPHATHR  HMEIOT PasaHyHble
npoussocTBa (MexanooGpabarbiBaloliee, ralbBaHUYECKOe, AHTCH-
HOE, OKDACOYHOE, KY3HEUMHOE M T. /), KOTOpbIC AAIOT PasauuHbii
COCTAB 3ArPA3HEHMS CTOMHBIX BOML. TTO3TOMY BOAOOMMCTHBIE COOPY-
KEHMs! TAKHX NPEANPHATHA BLINONHEHB CeayloumMm obpasom. Ot-
JeNIbHBIC NPONIBOACTBA MMEIOT CBOW JIOKATLHBIC OUHCTHBIE COOPY-
KeHusi, annapatypoe obecneveHne KOTOPLIX YMUTHIBAET cneundm-
Ky 3arpsisHCHUS ¥ NOJHOCTLIO MAK YACTHYHO YAANACT WX, 3aTCM BCEC
JIOKANbHbBIC CTOKM HANIPABMSIOTCS B E€MKOCTH-YCPEAHMTEIM, a4 M3
HHX B UCHTPATM3OBAHHYIO CHCTEMY, [jle NPOH3BOAHTCS AajibHeas
OGUMCTKA CTOKOB JI0 JIOCTHAEHHS KOHLEHTPAIMH BPEAHBIX BELIECTB
VPOBHSI MPEAENbHO [OMYCTHMBIX 3HAYCHMI, YCTAHOBACHHBIX LISt

NPEANpPUATHA. BOIMOKHBL W HHBIE BAPHAHTLI CHCTEMBI BOIOOUMCT-
K3t B 3ABHCHMOCTH OT KOHKPETHBIX YCIOBUIE Ha NIPEANIPHSITHH.

Kak BHAHO, METONIOB I CPECTB ANNAPATHOrO 0BCCNCHEHNS OMM-
CTKH CTOUHBIX BOA MHOTO W OHM PA3HOOGPATHBI, MPUUEM OUHCTKA OT
OHOTO M TOFO K¢ 3arpa3HEHMs MOKeT ObiTh obecneueHa pauiuyib-
MH METOZAMM, BLIGOP KOTOPOrO 3aBMCMT OT ONbITA paspaGoTumMKa,
IKCIUIYATAUMOHHBIX, (DMHAHCOBBIX W NPYrHX TPeGOBAHMIT W BOIMOX-
HOCTEiH.

2.2.2. O6ecnevenne Kavyecrsa NHTLEBOH BOAb!

TpynoBoil KOMICKTHB NPEANPHSITHS, OPraHN3aLNK A0AKeH ObiTh
obecnieuen KauecTseHHON nuThesoit Bonoit. TpeGosanns K Kavecrsy
nurbesoit soast onpeneasiorcs CanlluH 2.1.4.1074—01. Kauecrso
MUTBEBOM BOABI 3ABHCHT OT MCTOMHMKA BOAOCHAGKEHMS — ropon-
CKOW BOJIONPOBON, OTKPLITBI BOJOCM, apTesHaHcKast ckpaxuta. Ka-
“ecrso BOL[DIIPOIIDU,HO“ BOABI MOKCT ObiTh HEYIOBICTBOPHTCABHBIM
o npuunHe MI0X0# BOAONOATOTOBKH, HW3HOWEHHOCTH BOAONPOBON-
HbIX TPy6. ToaseMikie BOALI M3 APTE3MAHCKMX CKBAKWUH MOTYT TaK-
Ke HE YIOBNCTBOPATE TPEOOBAHMAM K NUTHLEBOI BOJE, HANPUMEP CO-
NEpAKATH MHOTO Xeae3a M 1. J1.

Ecan npeanpustie yaaieHo T HACCICHHBIX MECT, JHOJH TPYAAT-
CH B aBTOHOMHBIX YCAOBMAX (re00rH, CTPOMTEAM, BAXTOBMKH HA
HedTe- M ra3onpoOMBICAAX M T. J1.) MOXET HCHOAB30BATLCH AMGO Nph-
BO3HAs BOJAA WIH BOJA M3 OTKPHLITHIX BONOEMOE — pek, o3ep. Bona
OTKPBITHIX BOJIOCMOE MOXKET HE COOTBETCTBOBATH, YTO Malle BCEro
ObiBaet, TpeGOBAHMAM K KAYECTBY MUTHEBON BOJLL.

Bo Beex ciyuasnx HECOOTBETCTBISA KAUCCTBA NUTHEBOH BOIBI HOP-
MaTHBAM OHA JIO/KHA JIONONHMTEABHO OMMILATLCSY M NOArOTARIM-
Bathest 20 Tpebopanmit CanllyH 2.1.4.1074—01.

KOHCTPYKUMS M THI YCTAHOBOK MM YCTPOHCTS LISt MIOATOTOBKH
MUTLEBOW BOJIbI ONpeACHACTCH COCTABOM 3ArPAIHCHNA HCTOMHUKA
BOLI M OOBEMOM HMCTIONB3YEMON B CYTKH BOJBL.

Bosononrotoska uisi CHAGKEHUS NUTHEBOI BOLOH OTACABHBIX
anaHuit, paboumnx NOCENKOR, NPEANPHATHIT MOXKET OCYLIECTBANTLCH B
YHHBEPCANBHBIX MOAY/IBHBIX KOMIAKTHBIX CHCTEMAX, CEPHITHO Bbi-
NYCKACMBIX NPOMBILIEHHOCTBHIO W MO3BOISIONIMX TTOAYYATh NHTHE-
BYIO BOJIy BbICOKOFO KauyecTsa M3 JMOBBIX NOAIEMHBIX H OTKPbLITHIX
BOLOEMOB. Yeranosku UL NOATOTOBKH NMUTHEBOH BOJIL HCTIONBL3YIOT
METObE, AHANOTHYHBLIC NMPHMEHAEMbIM PH OYUCTKE CTOMHLIX BOI.
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Hanpusep, B MOAyAbHBIX GUALTPOBAILHBIX ycTaHOBKaX cepum YITB
OMMCTKA NUTLBOH BOALI OCYLIECTRISETCSH CACAYIOUMM 06pazoM: Me-
X0iHas BOAA 00E33aPAKNBACTCH W NOCICAOBATENBHO NPOXOANT NATH
CTyneHeii O4HCTKH — a’paumio, peareHTHylo obpaboTKy, ocserie-
HHE, (blL'lth()Bi“l)Ic M OKOHYATEIbHYIO IOOMHMCTKY HA aKTHBHBIX Yr-
six. Takas KOMIUIEKCHAs OMHCTKA MCXONHOM BOLI FAPAHTHPYET Bbi-
COKYIO CTeNeHb OMMCTKM OT BCEX BHIOB 3arpsisHeHuii — B3seceif,
MUMKPOOPIaHH3MOB, XHMHUCCKHX BELIECTB (AMMHAKa, MAPTaHua, xe-
J1e3a, COJIeH THRENBIX MCTAULIOB, (BEHONOB, XJI0POPraHHvecKux W
KAHLEPOrCHHBIX COCAMHEHMIT). YCTAHOBKH 00ECNEunBaloT NPon3Bo-
AMTEALHOCTL 0T 5 10 100 M*/4. B 3aBHCHMOCTH OT COCTABA HCXOAHOI
BO/IbI YACTh CTYNEHEH OMMCTKH MOAKET ObiTh MCKIIIOUEHA.

Jlasi noayuenns NUTHEBOI BOAB! NPY 3a00pe M3 NOAICMHBIX W
OTKPBITBIX BOJOCMOB, TOMABCPIIIMXCS XMMHYECKOMY 3arPsi3HEHHIO 1
GAKTEPHAILHOMY 3APAKCHUIO, MOXET MPHUMEHATLCH Kommiexe «Kac-
Kal», COCTOSUMIE M3 MOAYACH 00e33apaKuBaHms, XUMHUCCKOR obpa-
6oTKH, (uabTpoBanmus W aacopdumn. Takoi KOMILIEKC aBTOHOMEH,
MMEET CBOIO 31EKTPOCHIOBYIO YCTAHOBKY M 0YeHb yio0en amst cHab-
JKEHMst BOJLO MUTBEBOTO KAUCCTBA KPYIHBIX ABTOHOMHBIX NpPEANpH-
SITHH, CTPOEK, MOCEIKOB M T. 1L

Jlns  obecconnBaHMsi  BOJbI  NIPHMEHSIIOTCS  ONPECHUTE/IbHbIE
2NEKTPOAMANN3HEIE yeTaHOBKM (cM. 2.2.1). [lnst oBe3szapaxusanus
BOZBI BCE WHPE HAXOMAT NPUMEHEHHE YCTAHOBKH YILTPadHoaeToBo-
o 06e33apaXUBaMsl, B KOTOPBIX MO/ ACHCTBUEM KECTKOTO GaKTepm-
UHAHOTO YABTPAYHONETOBOTO HINYHEHHS YHHUTOKAIOTCS ONAcHbie 1
Gone3neTBOpHbIe GaKTEPHH N MMUKPOOPTaHH3MBL.

Jlnst obecnedeHns NUTHEBOH BOLOH HeGOIBIIMX TPYAOBBIX KOJI-
JICKTHBOB M KOLICKTHBOB, PaGOTAIOLIMX B ABTOHOMHBIX YCAOBHSX,
MOFYT MPUMEHATLCS HeGOMIbIIME KOMNAKTHbIE YCTPOHCTBA OUHCTKH
Tna puabtpoB «Typuer-2M» (ouMuIACT BOAY OT MEXAHHHCCKMX 3a-
TPA3HEHMIT, COCMHEHNMIT Kene3a, (heHona, SUIOXMMHKATOB, TYMHHO-
BBIX KHenor), «Meutar, «KOTTeK» (YAQISMIOT T€ XKE BEWECTBA, YTO W
«Typuct-2Ms, M JOTNOMHHTENBHO YCTPAHAIOT HENPHATHBI NPHBKYC
¥ 3anax), «AkBa-l4» (OYMINACT OT PAABYMHLI, OKAINMHBI, NECKa W
T. 1), «Bogoseits (yay4iuaeT KauecTso NMTLEBOH BOABI, O4MLEAs OT
XAOPOPTAHMYECKMX COCMHEHMIT, (heHOIOB, OCTATOYHOTO XI0pa, Ti-
KeNbIX METALTOB, GAKTEPHANBHLIX H BUPYCHBIX 3arpa3HeHMil, ycrpa-
Hsist HETIPUSATHBIE 3aNaxH, NPUBKYCHI, MYTHOCTb M LBETHOCTS), «Poa-
HHK» (B 33BUCHMOCTH OT KOJIMYECTBA MOJIy/ICit — OT 2 JI0 5 — MOXeT
OUMLLATL OT MOHOB TSKE/bIX METALIOB, IMOKCUHOB, PAIMOHYKIHIOB
W IPYIHX ONMACHBIX /Ul 310POBbS BELIECTB).

KonrponsHbie BONpoch!

1. Kakue MeTons M CPERCTBa NPHMENSIOTCA ANA OMHCTKM BOABIT
2. Kak oumcTuts BOAY OT B3secen?

3. Kak OuMCTUTTS BORY OT BPEAHBIX PACTBOPHMBIX NpHMecei

4. B uem 33KNIOMAETCA PAreHTHBIN METOR OUMCTKM BORBT

5. B yem 33KMI0MaETCA MOHOOBMEHHBIH METOR OUMCTKM BORLIT

6. B uem 3aKnio4aeTcs INEKTPOANANKIHEIN METOR OWHCTKN BOALIT
7. Kak ocyujecTansertca GMOMOrmecKan ouHCTKa BORMIT

8. Kakwe yCTPORCTSa NPHMEHAIGTCR AR OYHCTKH MHTLEBOH BORbIT

2.3. CpeacTea HHAMBHAYANbHOM 3aLYMTBI YenoBeKa
OT XHMHYECKHX M GHOMNOTHHECKHX HEraTHBHBIX (haKTOPOB

B cucteme mMeponpusiTHii 1o oxpare Tpyaa Goablioe 3uadeHmne
nmeer obecneverne paboTAUIMX CPEACTBAMH HHANBUAYAILHOI 3a-
umtst (CU3) o1 NpOHMKHOBEHHS B OPTaHH3M HEJOBCKA BPCAHBIX
ONACHBIX XMMHYCCKHX BCLIECTB U MMKPOOPIaHM3MOB MHIAISIMOH-
HBIM (Yepe3 OpraHbl ALIXAHWS ), NEPOPAILHBIM (MEpPe3 POT M OPraHbl
numcuapem.m) MNYTEM W Hepe3 KOXY, 2 TAKKC 3ALLHTL KOXHBIX 10~
KPOBOB H T21a3 OT BPEAHOIO BO3ACHCTBHA.
I'Ipu HUIMYHH B BO3AYXE BPCAHBLIX BEIICCTE U MUKPOOPIraHH3IMOB
B Konuuectse, npessiatomwem MK, a takke npu seposTHOCTH hx
NOABACHUS B XOA€ NPOM3BOACTBCHHBIX NPOLECCCOB B PE3yibTaTe He-
HenpasHocTeil 00OpYIOBARNA W aBApHl HEOOXOANMO NONB30BATHLCH
CH3 opraHoB ALIXaHWS, @ B CIYHAC HAIMMMS BEWIECTB, ACHCTBYIO-
wmx vepes koxy, takke CU3 koxn.
CHU3 opraHos abIXaHusi NOAPA3NCANIOTCH HA [ABA OCHOBHLIX
Kiacca: puabTPYIOIHe H H30AHPYIOLLHE.
Duasmpyiowue CH3 Hanbosiee NPOCTI, HAICKHBI M HE OTPaHu-
uuBaloT pabotatoutemy .ceoGony nepeasuxkenus. K duabtpyionm
CH3 oTHOCATCS: PeCnUpaTophbi, NPOTHBOTA3LI, GUALTPYIOULME CaMO-
cnacarenu.
Venosust npumerennst gpuastpyiommx CU3 orpannuensl. 3anpe-
ACTCH MX HCMONBLIOBAHMC B CNCAYIOUINX CyHanX:
« obbemHas 1015 Kucaopona B Bosyxe menee 18 %;
* B BO3AYXE COACPXKATCA BCLICCTBA, 3ALMTA OT KOTOPLIX HE rpe-
JYCMOTPEHA MHCTPYKLMEH N0 IKCIUIYaTaimm;

* KOHUCHTPALMNS BPEAHBIX BELICCTB B BOJIYXC MPEBBILIACT MAK-
CHMANbHBIC JHAMCHMS, TNPEAYCMOTPEHHbIE MIICTD)’KllHCﬁ no
IKCIyaTanmm;
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« B BOIAYXE COMEPAATCH HECHIBECTHHIC BPEAHbIC BEUICCTBA, a
TAKKE HHIKOKHNSAUIME W I0XO COPOUPYIOUIMECH OpraHuye-
CKHe BEUIECTBA, TAKME KAK, METaH, 9TaH, GyTan, sTiieH, aue-
THACH U TIp.

Britop CHU3 duuibTpyloniero AiCTBUSA B 3HAYNTEABHOMN CTENeH
JABUCHT OT YC/IOBMIT, B KOTOPBIX OHM JOJKHB! IKCILIYATUPOBATHCS,
arperaTHoOrO COCTOSHMS BPEAHBIX BEUIECTB B BO3AYXE, MX KOHUCH-
TPALH.

Bpeansie BewiecTsa MOFYT NPHCYTCTBOBATHL B BOJAYXE B Napo-,
ra3006PA3HOM COCTOSHMM W BHIE 49PO30AEIl — MbIAM, AbIMA W TyMa-
Ha. B texunueckoit xapakrepuernke modoro CU3 npusonsres aan-
HBIC, 110 KOTOPBIM OCYILECTRASETCS BLIGOP M NCNONLIOBAHUE CPEACT-
pa. K mapamerpam, 1o Kotopeim ocyitectsasercs snibop CH3
(pUABTPYIOLIETO NEHCTBUSA, OTHOCHTCH:

o Maccosas Kouuenmpauus nuuiu 6 03dyxe, Mr/m' (st NPOTHBO-

MBLIEBLIX PECNUPATOPOB);

« codepxcanue 6pednbix ewecma & 6030yxe, KOTOPOE MOKCT GLITh
BHIDAKCHO B CAMHHUAX MACCOBOM KOHLCHTpauun (Mr/a) win
00BEMHBIX I01AX;

© GpeMs auumiuo20 delicmaus — NPOMEKYTOK BPEMEHM OT Haua-
14 MOCTYIACHNA BPEAHOrO BEWECTBA B CPEACTBO 3AUMTH 10
MOSARACHMS 30 HUM MPENEBHO AONYCTUMOI KOHUCHTPAIMM

BelecTsa;
o MAKCUMQILHAS KOHUEHMPAUUA 6PEOHbIX GUecmE, PH KOTOPOit
MOXET NPHMEHSTHCA NAHHOE CPEACTBO, — KOHUEHTpauns,

BbILIE KOTOPOii MOXET NPOH30ITH GLICTPOE MOBLILIIEHHE KOH-
LEHTPAILMK BPEIHOTO BEWeCTsa Ha pioxe Gonee A0NyCTUMOi
WM PAIOTPEB BALIXAEMOTO BOJAYXA Bhillie ONYCTHMOTO 3Haue-
HHS;

o KOXppuyuenm nodcoca — OTHOLICHNE KOHUCHTPALMK BPEaHO-
rO BCUIECTBA, NPOHMKAOUIETO O JMLEBYIO “aCTh, MHHYA
GUABTPYIOUIMI INCMENHT, K €€ HAYVILHON KOHUEHTPAUMH B
BO3/IYXE, BHIPAKEHHOE B MPOLICHTAX;

o KOXpiputuenm nponuyaemocmu — OTHOUICHHE KOHUCHTPaLMK
A3PO30J1si BPEIHOTO BELIECTRA NOCAE (DUABLTPYIOWIETO IEMEHTA
K €r0 HAYAILHON KOHUCHTPALMH, BLIPAKCHHOE B NPOLEHTAX.

Mepecuer Maccopoit KonuenTpauny C (Mr/a) napo- u ra3oobpas-

HbIX Beltects B o6vemubiz goaun P (%) npounssonutes no dopmyne

2,24C

P .
M
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e 2,24 — koadhuunent nepecuera; M — MoseKyaspHas macca
BPEIHOPO BEIECTBA.

Eciu B BO31yXe CONEPKNTCH HECKONBKO BPEAHBIX BELIECTB, TO HX
cymMMapHas OOBLEMHAS 10751 ONPEC/ALTCH CAOKCHHEM OOBEMHBIX
JI0/IeH KAXJI0TO BEWECTBA, NMOACUMTAHHBIX N0 yKazaHHOH (opmyie.

Koadduunentn noacoca u nponunuaemoctn CU3, npusoanmeic
B TEXHHYCCKHUX XAPAKTEPHCTHKAX, ONPEACSIOTCS M0 [ABYM MOAE/b-
HBIM BEUICCTBAM: MACAsSHOMY Tymany (mmamerp uactuu 0,3 MKm),
MOZEHPYIOUIEMY MEJIKOCHIEPCHBIC A2PO30AH BPEAHBIX BELIECTB, W
MHKPONOPOIKY Mapku M-5 (cpeanusi amamerp vactui 1...15 MkM),
MOIE/IMPYIOIIEMY KPYIHOANCNIEPCHBIC A3PO30IH BPEANBIX BEUICCTB.

Pecnupamopti. Pecnnpatopbi MOTYT ObiTh pa3HOOOPasHbIX BHAOB
B 3QBHCHMOCTH OT COCTABA BPEAHbIX BELIECTB, HX KOHUCHTPALMK W
TpeOyemMOit CTeNEHN 3alNThL.

HanBonee mmpoxoe pacnpocTpaHeHne noay nin npoTHBONbLIC-
Bhie pecnimpatopsl (puc. 3.93). TlpotHBonbUICELIE PECNUPATOPBl HE
JAUMWAIOT OPraHbl ALIXAHMS OT FA308, NAPOB M JIETKOBOCTUIAMEHS K0 -
LIMXCSA BELECTR,

Puc. 3.93. [poTunonsiacnsie pecnpatoput

Tlpn HEOBXOMMMOCTH 3AUUHTBI OPIAHOB ABIXAHHA OT BPCIAHBIX d-
308 W NApOB NPUMEHAIOTCH PECTINPATOPLI, COCTOALME H3 PE3HHOBOH
NOAYMACKK M MOMIOWAIOWINX Ta3bl NATPOHOB M NPEIHAZHAYECHHbIC
JUISE 3AUUNTBE OT BPEIHBIX BEWECTB NPH KOHUEHTPALNAX, HE 1PeBbl-
waoumx 10...15 TIIK. Ha puc. 3.94 nokasanbi ra3osaiuutheie pec-
NHPATOPBI PAZAHUHBIX MAPOK.

Pecnupatopsl MOryT oGecneunBarh 3aUINTy OPraHOB AbIXAHHs! HE
TONBKO HA NPOM3BOACTBE, HO M B OBITOBBIX YCIOBMSIX NPH NpOBe/e-
HHIt 1AKOKPACOUHBIX, PEMONHTHLIX paboT, HA NpHYycaneGHOM Y
Ke — npu pabote ¢ NOPOIKOOGPAZHLIMK YA0OPEHUAMH W AA0XHMI-
K4TaMM, a TAKXKE NPH pasOpbI3rHBaHMM KHIKUX YIOGPEHNI W S10XH-
MHKATOB.
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Puc. 3.94. T30 1UKTHIE PecnupaToph

Tpombituacnnvie npomu6eoeassi NPEAHAINAMEHBE L5 3AIUNTEL OPra-
HOB JIBIXQHUSI, JIMIA M 17123 OT BPEAHKIX BEUICCTH, MPUCYTCTBYIOLIMX B
BO3IyXe. B 3aBHCHMOCTH OT NPHMEHSEMBIX KOPOBOK NPOTHBOIA3 MO~
KT 3aLIMIIATE OT ra308 (NAPOB) BPEIHBIX BEWICCTS (C NOMIOAIONHN-
Mt KOPOBKaMu), OT a3po30/ieil BpeaHbIX BewecTs (¢ (nibTpyIoumn-
MM KOPOOKAMM) M OJHOBPEMEHHO OT raszoB (Napom) W asposoneit
BPEAHBIX BewiecTs (¢ (PUABTPYIOUIE-TIOFIOAIOLIIMU KOPOOKamH).

B 33BHCHMOCTH OT MACCHI M PAa3MEPOB KOPOOKH MPOTHBOTA3LI
BBINYCKAIOTCH TPEX THIOB: Maitoro raGaputa, cpearero raGapura n
Goapworo rabaputa. B npornsorasax maioro rabapura Kopobka pas-
MEILCHA HEMOCPEACTBEHHO HA NLEeBoi vyacTh (puc. 3.95), uto npu-
naer onpejenenubie y1o6cTsa npu pabore. B nporusorasax cpeanero
rabaputa KopobGKa pasmeinaercsi 1M60 Ha IMUEBOI 4ACTH WM B CyM-
KE M COCAMHEHA C JIMICBON HACTHIO C MOMOMIBIO COCAMHHTENBHON
Tpybku (puc. 3.96). B nporusoraszax Goawmoro rabapura kopoOxa
pasmeiticHa B cymKe. TTpOTHBOTA3E! MOIYT KOMIUIEKTOBATBCS OAHMM
W3 TPEX THIIOB JIMLEBLIX YacTeil: uvieM-mackoi (puc. 3.97), mackoit
WIH NaHopaMHoi Mackoii (puc. 3.98).

DUILTPYIOLIE-NOMIOMAIIME W NOMIOWAIONINE  KOPOOKH st
NPOTHBOTA30B M NATPOHBI /Ul PECTIMPATOPOB BBITIYCKAIOTCH paziny-
HBIX MapOK B 3aBMCHMOCTH OT KOHKPETHBIX CTPOFO ONPENENCHHBIX
BPEAHBIX BCIIECTB B BHAe Mapos (rasos). Mapka KopoGKH W narpoHa
YKa3bIBAETCS HA MX Kopnyce. XapaKTepHCTHKN KOPOGOK pasanutbix
mapok npuseienbt B tabn. | [Mpuaoxenns 3. Tlatponsl pecnuparo-
POB MAPKHPYIOTCH AHAIOMHYHO.

PexoMeHIaUMN NO NPUMEHEHMIO JUIA 3aLLMTHL OT CMeceil psaa
BPE/HBIX BEUICCTB ONPEACICHHBIX MAPOK KOPOBOK MPOTHBOrazos
NATPOHOB PECNUPATOPOB NPHBEACHBI B TaG/1. 2 TOTO XKe NPHIOKCHNS.

Hsoaupyiowue npomugozassi u camocnacameau. JeHctsue n3onmn-
PYIOUIMX NPOTHBOTA30B W CaMOCTacaTe/ieil OCHOBAHO HA MCHO/B30-
BAHMH XWMHHECKH CBSI3AHHOTO KHMCA0Poaa. OHM MMEIOT 3aMKHYTYIO
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Puc. 3.95. [poTHOrasn Matoro Puc. 3.96. Tporusoran cpeatiero
rabapira raGapira

Puc. 3.97. LLiem-Macka MpoTHBOrass

Puc. 3.98. [Nasopasman mMacka
NpPOTHORAZA

MAATHHKOBYIO CXeMY JbIXAHWS: BbIABIXAEMBII YENOBEKOM BO3AYX 10-
NanacT B PEreHepaTHBHLIA NATPOH, B KOTOPOM NOIIOMAIOTCH Bbije-
JIEHHBIH YEOBEKOM YIJIEKUC/bIH 13 M Naphi BOABL, 4 B3aMEH Bblie-
JBIETCS. KMCIOPO/L. 3aTEM JILIXATE/IbHAS CMECh MONALACT B AbIXATEAb-
Mt Mewok. Tlpu BaOXe razosas cMeChb M3 IBLIXATEJABHOTO MelIKa
CHOBA MPOXOAMT “HEPe3 PereHepaTMBHBIN NATPOH, JOMOAHHTENLHO
OMMILAETCSA W NOCTYNAET VISt AbIXaHHSI.

Haonupytoue nporusorasst (cM. puc. 3.99) obecneunsator Ho-
Jiee JUIMTENbHOE BpeMsi PaGOThl B HUX, YEM M30MMDYIOLIHE CaMocha-
carenn, 6oaee KoMpopTHBIE YCA0BHSE pabOTHI, ABNSIOTCH CPEACTBAMM
MHOTOKPATHOTO NIPMMEHEHHS NPH YCIOBUH 3aMEHBI PEreHePaTHBHO-
TO NaTPOHA NOCIE KAXKI0r0 MCNONL3OBAHMS NPOTHBOrA3A.

OTanunTeNbHOI 0COGEHHOCTBIO M30AMPYIOLMX camocnacaTeneit
(puc. 3.100) siBasieTcs TO, HTO YKe B 3aBOACKOI YIIAKOBKE OHM MONHO-
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CThIO FOTOBL K NpUMeHennio. [Lis Bmiote-
HHsi camocnacarens ¢ uenbio obecnedeHmst
JAWNTHE HEOOXOAMMO HECKOILKO  CEKYHIL.
T109TOMY OHM NPUMEHSIOTCA B CYHAsX aBa-
PHil M HENPEIYCMOTPEHHBIX TEXHOAOTHYE-
CKMM pPOLEccoM BbiieneHusix (Bbibpocax)
BPEAHBIX BEILECTR.

Tpy BbUIEACHUN BPEAHBIX BEUICCTB M
MHKPOOPIAHHUIMOB  (BHPYCOB, Gaktepuit
T. JI.), KOTOpbie MOFYT NpOHHKaTh (3apa-
KATh) MEAOBEKA YEPE3 KOKHbBIE HOKPOBbI,
NPUMEHSAIOTCH  U3OAUPYIOWUE  KOMPACKMbE
(puec. 3.101). Takue KOMIUICKTbI COCTOSIT
W3 KOMOMHEIOHA C KAMoWOoHoM, PyKaBiL,
Puc. 3.99. Maoaupyiownit  0COI03KH W CHAGKAIOTCS JILIXATENBHBIM a1~

npoTHBora) NapaTOM.

Pue. 3.101. Mso-
AUPYIOIMH KOMILIEKT

Puc. 3.100. Wsompyountit
camocracateat

KouTponsHsie BONPOCH!

1. Kakue CH3 npHmeNRIOTCH ANA 33LUATEI OPTaHOB Rbixanh uenosexal
2. OBnacTs NPHMENEHNA PECTMPATOPOB W MPOTHBOTA308, WX BUALIE
3. Hro TaKoe CamoCnacaTenu H B Hem Wx OTNWWHE OT NPOTHBOTa3oR!

Fnasa 3
3ALLMTA YENOBEKA OT OMACHOCTH MEXAHUYECKOIO
TPABMHUPOBAHUS

,"L'l)l JAWNTBL OT MEXAHHUCCKOrO TPABMHPOBAHMA NPUMECHAIOT
cacayoume cnocobm:
* HEJOCTYNHOCTDL JUIA YEJIOBCKA ONACHbLIX oﬁmxmn:
* NPUMEHCHHE y(.'T[K)iiCTB. MII[M!IIZIIOIIIM'X YEN0BEKAa OT ONacHoro
obnekTa;
* NPHMEHEHHUE CPE/ICTB MHIMBHIAYAIBHOM 3aUHThL

3.1. MeTosibl  CPeCTBa 3aLUMTLI ANA TEXHONOTHYECKOTro
060pyAOBaHHS M HHCTPYMEHTa

CymniectnyeT MHOTO CnocoGoB 06eCHeYnTh JAUNTY MALIMH, MeXa-
HH3MOB, nHeTpymenta. Tun pabotst, pasmep nan dopma obpabaTsi-
BacMOro Matepuana, meron obpaboTkM, pacnosoxenme pabouero
YUACTKA, NPOM3BOACTBEHHBIC TPEOOBAHNA M OTPAHHYEHHUS NIOMOTAIOT
ONpEENTh MOAXOASIIMIA LIS JAHHOTO 0GOPYIOBAHNS W MHCTPYMEH-
T c11ocob 3aumnTh.

3auIMTHBIC YCTPOHCTBA J0MKHB! YIOBICTBOPAT CACAYIOUIAM MH-
MUMATBHBIM OB1LHM TPEDOBAHMAM:

1) npedomepawams koninakm. 3auIMTHOE YCTPOHCTBO JOJIKHO
NPEOTBPALIATL KOHTAKT PYK WM JIPYrHX HacTeil Tena ueioBeka uin
£I0 O/ICHIIBI C ONMACHBLIMK ABMAKYIMMHCH HACTAMM MALMHBL, HE 110-
JBOAATH HENOBEKY — ONEPATOPY MAUIMHBL W JIPYTroMy paGouemy —
NPHGAN3UTL PYKH M JIDYTHE YACTH TEAd K ONACHBIM JIBHXYIIMMCS
MACTAM;

2) ofiecnewusams Gesonaciocms. Paboune He M0MKHBI MMETH BO3-
MOXHOCTb CHSITh WIN KAK-TO 0BONTH 3aUIMTHOE YCTPOHCTRO. 3aiumT-
Mbie YCTPOCTBA M YCTPOHCTBA GE30MACHOCTH 10AKHBL OBITh H3rO-
TORAEHB! M3 NPOUHBIX MATEPHAIOB, BLUICPKHBAIOLNX YCAOBHS HOP-

Ly
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MaIbHON IKCIUyaTalmn. WX cAeayer HAACXHO NPUKPENsTh K
MalinHe;

3) 3axpweams om nadaiowux npedsemos. 3aUMTHOE YCTPOICTBO
JIOKHO OGECNIEYNTh TAKOE TMOJOXCHME, NPH KOTOPOM HW OIMH
NPEAMET HE MOT Gbi MONACTH B ABMAYUINE HACTH MALIWHBL U BBIBECTH
€E TEM CaMbIM M3 CTPOS HIH CPHKOIICTHTH OT HHX M HAHCCTH KO-
My-HHOYIb TPas

4) ne cozdagams HoewixX onacwocmen. 3aUIMTHOE YCTPOINCTBO He
BBINOIHHT CBOETO NPEAHAIHAUCHUSA, €CTH OHO CAMO COILACT XOTh Ka-
KYI0-HHOYAb ONACHOCTL: PEXYILYI0 KPOMKY, 3ayCEHEll WIH IICPOX0-
BATOCTh noBepxHOCTH. Kpas 3ammnTHeIX  yCTPOIlCTB, Hanpumep,
NOJKHB! ObITH TaK 3arHyTHl WIN 3aKpenieHsl, YToObl He 6bUI0 0CT-
PHIX KPOMOK;

5) ne cozdasams nosmex. 3AUMTHBIC YCTPOHCTBA, KOTOPLIC Mella-
10T BBLINOIHATE paGoTy, pabouue MOTYT CHATL HIN HIHOPHPOBATH.

HanGonbee NPHMEHCHME JUIS 3ALLMTHI OT MCXAHHYCCKOIO TpaB-
MHPOBAHMS MAUIMH, MCXAHW3MOB, WHCTPYMCHTA HAXOMAT OrpaltH-
TEALHBIC, NPEIOXPAHHTENbHBIE, TOPMOIHBIC YCTPOHCTEA, YCTPOHCTBA
ABTOMATHYCCKOIO KOHTPOJISA W CHIHAMM3AUMH, AHCTAHUMOHHOIO
YNPaBICHHUS.

Ocpadumenvnnie yempoiicmaa npeiHA3HAYEHBI UTsi NPEAOTBPaALLE-
HUS CAYMAHOTO NONananmus MENOBEKA B ONACHYIO 30Hy. OHW npu-
MEHSIOTCH JUIS M30JSILMM JIBHKYILMXCH YACTEH MaliMH, 30H 06pa-
GOTKH CTAHKOB, NPECCOB, YAAPHBIX HIEMCHTOB MaluH 1 T. 1. Orpa-
QMTENbHBIC YCTPOMCTBA MOTYT OBITh CTALMOHAPHBIMM, TOIBHKHBIMH
M NEPEHOCHBIMH.

OrpaTe/ibHble YCTPOHCTBA MOTYT ObITh BBINOJAHEHB! B BUIC 32~
UIMTHBIX KOKYXOB, [BEPU, KO3LIPLKOB, Gaphepos, 3KPaHOB.

OrpanuTenbHbie YCTPOHCTBA M3TOTARIMBAIOT M3 METLIA, NUIACT-
Mace, epeBa u MoryT ObITh Kak CIVIOWHBIMH, TAK U CETYATBIMH.

Cywectsyer ueTbipe o61MX THNA orpaxacHnit (Gapbepos, npe-
NATCTBYIOUIMX BXOAY B ONACHLIC J()HH).

Cmayuonapuvie ozpaxcdenun. J060€ CTAUMOHAPHOE 3arPAXACHNE
SBIAETCH MOCTOAHHON HACTBIO JAHHON MAUIMHLL M HE 3ABMCHT OT
JIBHKYLIMXCA HacTeil, BLINOAHAA cBolo (yHKunio. OHO MOXeT GbITh
BBINOJIHCHO W3 JINCTOBOIO METAL1A, npOBO!IO‘IHOﬁ CETKHM, peek, naa-
CTMACCOBBIX M APYIMX MATePHANOB, AOCTATOMHO MPOUHBLIX VIS TOrO,
4TOOBI BBUIEPXKMBATD 11000/ BOIMOXHBIH YIap W MMETh J10NTHIT CPOK
cayx6bl. CTauMoHApHBIC OrPAXACHMS ODBIMHO NPEANOYTHTEIbHEE
BCEX JIPYFMX THIOB OFPAXACHNIA, NOCKONLKY OHM TIPOLIE W TIpOHEee.
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Ha pue. 3.102 nokasano CTauMoOHAPHOE 3arpakieHue, YCTaHOB-
JICHHOE HA TIPEcce € MeXaHMYECKHM NPHUBOJIOM, OHO MOJHOCTHIO 33-
KPLIBACT TOUKY onepaunn. Marepuan noaaercs uepes GOKOBMHY Or-
PAAICHHS B 30MY PE3AHMs, @ OTXOIAbI MATEPHANA OCTAIOTCSH HA NPO-
THBOTIONOKHON CTOpPOHE.

Puc. 3.103 nokassiBaeT CTAUMOHAPHOE BHYTPEHHEE OrpaxicHue,
KOTOPOE 3ALMILACT JEHTY W LIKHB HEPrOTPAHCMHCCHOHHOTO y3na.
Creunanbpiasi CMOTPOBAS MAHEAb YMEHBIIAET HEOOXOAMMOCTD CHsl-
THSI 3AUHTHBIX OTPAXICHHIT.

Ha puc. 3.104 nokasansl CTalMOHAPHBIC BCTABHBIC 3arpaAacHus
HA JIGHTOMHOM e, DTH OrPAKACHMS JAUMILAIOT ONepaTopa oT

Mpospasnan
ecmaexa 8 nepedwed
nawen

Kowmponswan nawens
(cmomposoe okHO)

Puc. 3.103. Craunonaphoe BHYTPeH-
Hee orpaxgenite sarpaxaenis

Puc. 3.104. Craumosaphibie Berasibie
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BPALIAIOUIMXCS 3yGHaTHIX KONEC M NBHIAIOLIETOCH MOJAOTHA IHIBL
O6b14HO CAWHCTBEHHBIM NEPHOAOM BPEMCHM, KOINA OIPaXIeHHs OT-
KPBITBI WIH CHSAITBI, MOXET GbITh NEPHOIL TEXHMHYECKOTO 00y KnBa-
HUs M 3aMeHbl NoAoTHA. OueHb BAKHO, MTOGBI 3arpaxacHus Oblan
3aKPENJICHbI, NOKA NI HAXOAHTCH B paboTe.

Ha puc. 3.105 nokasaHbl NPUMEPE! CTALLMOHAPHBLIX CETHATHIX OF-
PAXACHNI ONACHBIX 30H NPOMBILACHHBIX POBOTOB.

Puc. 3.105. CraumonHapHbie CeTHATHIE JATPAXKICHIA

TlepeHOCHBIE OFPAXIEHUS MCTIONB3YIOT KAK BPEMEHHbIC NpPH pe-
MOHTHBIX M HANAI04HBIX paboTax.

OrpaxieHusi IOKHBI ObITh IOCTATONHO NMPOUHBIMM, YTOGBI BbI-
JIEPAKHBATH HArPY3KH OT OTACTAIOUIMX 4acTHIL 06pabaThiBaeMOro Ma-
TepHana, paspyuwieBuierocs 06pabaThiBAIOIIEr0 WHCTPYMEHTA, OT
cphisa 0O6paGarTbiBaeMoil 1eTanu u T. 1.

BXOn B OTPaXACHHYIO OMACHYI0 30HY OCYlIECTRISETCH uepe3
ABEPLBI, CHAGKEHHBIE YCTPOHCTBAMM GIOKMPOBKM, OCTAHABIMBAIO-
My paboty 0GopyoBatns NP MX OTKPuITHY (puc. 3.106).

Coemewennvie 3auumuvie yempoicmea. OrpaxieHune cHabXeHO
yerpoitctBom 6noknporku. Koria orpaxiaeHne OTKpPLITO, MEXaHH3M
GIOKMPOBKH aBTOMATHYECKH OTKJIIOYACTCH MM DAasbelMHACTCS, W
MaUIMHA HE MOXET NPOAOAKHTL CBOM LIMKJA WIM HAuaTh HOBbIH,
MOKa 32UIMTHOE OTpaXIeHNe He OyeT NOCTaBIeHO Ha MecTo. Tem He
MeHee BO3BPAlIEHHE Ha MECTO 3alllMTHOTO YCTPOHCTBA HE BeveT 3a
coBoii aBTOMATUYECKOrO BKMOueHUs Mawuiel. COBMELICHHbIE €

Aoepua omupeima, pysna BroKupoaxi
@ NONOWEHUL KOMKPBIMOY,
0Bopyd0aaNUE CMKTIONENS

Pywra Growupoasu
osepup!

6)

¥e

Pute. 3.106. BAOKHPOUKD IBEPU CTANMONAPHLIX JArpAXACHHil

Reepua sanpeima, pyina GrORUPOMRY
‘s ncaxemiu «3akpeimos.,
oGopydosanue asIOHO

Leepua 3axpeima, pywKa BrOKUPOAKY
‘& nanaxent «3axpemos,
oBopydosanue exovEHO

610KHPOBKAMI  OTPAXICHUA MOTYT MCHOABIOBATH WIEKTPHYECKYIO,
MEXAHHUECKYIO, THAPABNHUECKYIO MIH ITHEBMATHYECKYIO JHEPIHIo, a
TAKAC KOMOMHALNIO W3 ITHX BIIOB JHEPriK.

[pusmep Groknpyloniero yerpoicrsa nokasan wa puc. 3.107. Ha
PUCYHKE MEXAHM3M TPENANBLHON MALMHL (MCNOAL3YEMOIl B TEKCTHb-
HOI NPOMBINLIEHHOCTH) 3AKPHIT JAMTHBLIM YCTPOHCTBOM B BHie 610~
Kupyiouiero 6apeepa. 1o YCTPOHCTBO He MOKET ObITh MOAHATO, NOKA
MauinHa paboTaet, u, HAOBOPOT, MALIMHY HEALISH BKIOUNTE, eCIN 3a-
WMTHOE YCTPOMCTBO HAXOANTCS B NOAHATOM NOAOKEHHUN.
Peeyaupyestote 3augumusie yempoucmeda. Peryimpyemsie 3aumnTHbie
YCTPOICTBA NO3BOASIOT JIOCTHYL THOKOCTH B BHIGOPE PasinuHbIX pas-
‘Mepos Matepuaios. Puc. 3.108 nokassiaet peryiMpyemoe BCTaBHoe
SAUMTHOE YCTPOHCTBO HA JICHTOUHON nuie.

Npo3pawwoe
cepadenue

Cman Smpeswozo
‘yompadcmes

Puc. 3.107. Broxupyioiee yrpoit-
L CTno TPenanbHOR MALHEL

Puc. 3.108. Peryampyesoe sautirioe
yeTpoRcTio




image116.jpeg
230 Pazdea T11. IAUTHTA YETOBEKA

Taasa 3. 3awuma weaosexa om mexanuseckoeo mpaemuposanus 231

Camopeeyaupytowguecsi 3auumusie yempoiicmea. OTKpLITHE Camo-
PEryAHMPYIOUIHXCH YCTPOICTB 3aBMCHT OT BMXeHus matepuana. Ko-
i paGoumit NPOABUIACT MATEPHA B ONACHYIO 30HY, 3ALMTHOE Orpa-
KIACHHE OTKHUABIBACTCSH, OTKpBIBasi 10CTATOMHO Goabioe NpoCTpaHcT-
BO TOJILKO JUis nphema Matepuana. Tlocae Toro Kak marepuan chsr,
OTPAKICHHE BO3BPALLACTCS HA NEPBOHAYLILHYIO N03KIHIO. Takoe 3a-
LIMTHOE OrPAXACHHE 0BECTICUNBACT 3aMTY PaBOUEro, yCTaHaRINBas
Gapuep Mexay HUM 1 onacHoii 3onoii. Ha puc. 3.109 nokazana nuaa
C CAMOPETYMPYIOWNMCS 3AUMTHBIM YCTPOICTBOM. B 10 Bpems Kak
JIC3BUE NPOABUTAETCS NMONEPEK MATEPHANA, 3AULMTA MACT BBEPX, OCTa-
BASICH B CONPUKOCHOBEHHN € MATEPHAIOM.

Pue. 3.109. Camoperyaupylotiee 3aimTHoe YeTpoicTso

Tpedoxpanumeavnvie (Groxupyrowue) ycmpoiicmea npeaHasiave-
HbI JUISL ABTOMATHYECKOTO OTKJIIOYEHMS MALINH 1 0GOpyIOBaHMS NpH
OTKJIOHEHHH OT HOPMAILHOTO PeXMMaA paboThbi MM Nonazanms ue-
JIOBEKA B OTIACHYIO 30HY.

[TpesioxpanuTenbible yCTPOIHCTBA MOIYT OCTAHOBMTH Mallimhy,
€CIM PYKA MIM 10bast APYras 4acTh TEAA HENPEAYMbIULUIEHHO nonana
B onacnyio 30Hy. CywiecTsyioT CACAYIOLHME OCHOBHbIC THIIb 1IPEI0-
XPAHHTEAbHBIX YCTPOHCTB: YCTPOICTBA OBHAPYKEHMS NPUCYTCTBUS N
OTTAMMBAIOIINE YCTPOICTBA.

Yempoiicmea ofnapyxcenus npucymemeus OCTAHABAMBAIOT MalIK-
HY WM npepuisaioT pabounii UMK WK onepaumio, ecan paboumit
HAXONMTCSl B Npeienax onacHoi 3omubl. Tlo npuhunny aeicrsns
yeTpoiicTsa MOryT GuiTh (DOTOINEKTPHUCCKUMM, BNEKTPOMATHHTHbI-
MH (pB.ll"U‘lﬂCTOTHNMH), INCKTPOMEXAHHYCCKHMH, PATHALMOHHbI-
MH, MEXaHMUYCCKMMU. MIMEIOTCH M IpyrMe MeHee pacnpocTpaHei-

HBIC BUBI GAOKMPYIOLIMX YCTPOHCTB (ITHEBMATHYCCKHE, YALTPAIBY-
KOBbBIE).

Pomoarexmpueckoe (onmuueckoe) ycm-
POUCMBO NPUCYMCMEUs NCNONB3YET CHUCTEMY
CBETOBBIX MCTOMHWKOB W OPraHoB ynpamie-
HMst, KOTOPbE MOFYT NpephiBath paboumii
wikn mawmn. Ero paGota ocHosaHa Ha
nprHUKNe NpeobpPasoBaHUA B IIEKTpHYE-
CKHit CUrHaJI CBETOBOTO NOTOKA, NaJauero
Ha oroiement. OnacHyio 30Hy orpaxia-
10T CBETOBBIMH JIyHaMH. Tepecevienue Heno- R ———
BCKOM, €0 PYKOH MAM HOFOM CBETOBOTO T il L onoe ver-
Jyua  BIsbIBAET M3meHenue Qorotoka n pollcTno npHCyTCTBNS
NPUBOAUT B ACHCTBHE MEXAHM3Mbl 3ALUNTHI
WIH OTKIIOMEHHA YCTAHOBKH. AHAJIOTHYHBIC ONITHYECKHE YCTPOHCTBA
MCTIOAB3YIOTCS B TypHUKeTax MeTpo. Takoe ycrpoicTso cieayer ue-
NO/L3OBATL TOALKO HAa MAUIMHAX, KOTOPbiE MOXHO OCTAHOBHTH 0
Toro, Kak paboumii 10cTHrHeT onackoil 3onst. Ha puc. 3.110 nokasa-
1O (HOTODAEKTPHUECKOE CECHCOPHOE YCTPOICTBO MPHCYTCTBUSA, MC-
N0AL3yeMOe Ha npecce. YCTPONCTBO MOKET OTKHIBIBATHCH BBCPX WK
BHH3 B COOTBETCTBHN € PAVIHUHBLIMK TPEOOBAHMSIMM IPOM3BO/ICTHA.

Paduowacmonioe (eMKOCMHOE) YCmpoucmeo npucymemaus nenonb-
YT PATMONYY, KOTOPHII SBASETCH HACTLIO Leny ynpasaenms. Korna
EMKOCTHOE T0/IE HAPYLIEHO, MALIMHA OCTAHABANBACTCS! MM HE BKIIO-
waetest. Takoe YCTPOHCTBO ClEAYET MCTOB30BATH TONBKO HA TEX Ma-
WIHHAX, KOTOPhIE MOTYT OCTAHARIMBATLCA /0 TOTO, Kak paboumii oc-
THIHET ONACHOI 30HbL [L1st 3TOr0 Y MALIMHB! 10KHO GbITh puKum-
OHHOE CLETUIEHNUE WM PYToe HANCAHOE CPEiACTBO octanosku. Ha
prc. 3.111 NoKa3aHO paaHOUACTOTHOE CCHCOPHOE YCTPOICTBO NPHCYT-
CTBMS!, YCTAHOBNEHHOC HA BPALIAIOLIEHCS YaCTH Npecca ¢ MexaHuye-
CKMM NPHBOAOM.

h Aninenna
7
ingemu

Puc. 3,111 PaanouacToTHOE CEHCOPHOE YCTPOHCTBO NPHCYTCTBIS
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Paspen Il

UOEHTUDUKALIMA U BO3AEMCTBUE

HA YEJNIOBEKA HErATUMBHbIX t©hAKTOPOB
NPOM3BOJCTBEHHOM CPE[lbl

VICHTHOMKALMS ONACHBIX W BPEAHBIX NPOMIBOACTBEHHBIX (hak-
TOPOB BKJIIOYACT PsiL CTAAMIA:

* BBIABJICHHME ONACHLIX M BPEAHBIX (DAKTOPOB, OnpeaejeHne Mx
NONHOI HOMEHKJIATYpPbI;

OLICHKA BO3ACHCTBUS HEraTHBHBIX (DAKTOPOB HA Yen0BeEKa, Of-
PeAcNeHHEe JIONYCTHMBIX YPOBHEH BO3ACHCTBUSI M BEAMYMH
TIPHEMJIEMOTO PHCKa;

* onpeneseHue (PaCuETHOE MM HHCTPYMEHTAILHOE) NMPOCTPaH-
CTBEHHO-BPEMEHHBIX M KOJIMYECTBEHHbIX XaPAKTEPUCTHK Hera-
THBHBIX (haKTOPOB;

* YCTAHOBJCHHE NPUUMH BOIHMKHOBEHHSI ONACHOCTH;

* OWLEHKA MOCAEACTBUII NPOSBICHHS ONACHOCTH.

I'nasHoit 1 HanGonee caoxHOl cocTapnsioleii npouecca miaeH-
THOMKALMM NPOM3BOACTBEHHBIX ONACHOCTEH ABASIETCH YCTAHORNCHHE
BO3MOXHBIX NPHYMH NpPOsIBACHUSE onacHoCTH. [ToaHOCTBIO MaeHTH-
(uunpoBath onacHoCTh oueHb TPyAHO. [IpHUMHBI HEKOTOPHIX aBa-
PHii M KaTacTpod) OCTAIOTCS HEBBISCHEHHBIMU 10TOE Bpems. MieH-
TH(HKALKMS ONacHOCTel i MOXET GLITh PasTMUHOTO YPOBHS: MOAHOM,
NPUBRUNCEHHOL, OPUCHMUPOBOHHOIL.

Fnasa 1
KNACCUDUKALMA HETATUBHBIX D AKTOPOB

KHOE 3HAYCHME HA NEPBOH CTAIMM MACHTH(DHKALMHM ONACHO-
CTeit MMeeT KnaccH(pUKALMS ONACHBIX M BPEAHBIX NPOM3BOACTBEH-
HpiX (haktopos (OBII®). Tlo Bosneiictsuio Ha uenoseka OBITD
TIOAPA3NENAIOTCA HA YeThipe rpynnbi (puc. 2.1):

* Gusnyeckme;

* XMMHYECKHE;

Taea 1. Kiaccuuxayus necamuensix paxmopos

OnacHble 1 BpeaHble NPOM3BOACTBEHHbIe hakTopbl (OBIM®)

:ﬂ nxeAdzedou enxaonnxnou-onsdop

:q nweAdaodeu anxdenntne

2uvecKue

Mcuxodusuono-

:ﬂ (oraHwosnx ‘snwowoed) rawennezdoodey

(192Adn® ‘nndeuneg) ramennezdoodwny

uonozuveckue

NWIONPNX BIIUINBOQH N BITHANINDL

19E8Z QIUINBOQI N BIIHANINOL

Xumuyeckue | B

Quauyeckue

Puc. 2.1. Knaceudukauus OB
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Dnexmpomexanuseckoe yempoicmeo MMeeT npoOHbI MM KOH-
TAKTHBIH CTEPKCHB, ONYCKAIOWMIICA HA 3apaHEE YCTAHOBAEHHOE Pac-
CTOsiHME, C KOTOPOTO ONEPATOP HAYMHACT PAGOMMIl LKA MALIMHBL
Eean ans ero noaHoro onyckanus Ha yCTAHORICHHOC PaccTosiHne
€CTh KaKoe-MGO MPENsTCTBIE, UEMb YIPABICHHS HEe HAMMHACT pa-
Gounit umka. Ha puc. 3.112 nokasaHo 31CKTPOMEXaHHYECKOE CEH-
COPHOE YCTPOHCTBO M CEHCOPHBI JIaTUMK B CONPHKOCHOBEHHH C
nansuem paéovero.

Jlpyroe  2/IEKTPOMEXAHHYECKOE  YCTPOHCTBO  H306pAKEHO  Ha
puc. 3.113. Tlpn oTkphiTHH BXOAHOI ABepubl / Kyrauok 2 nepeme-
1ACT WTOK 3 KOHUEBOTO BLIKIIOATEs! 4, B PE3YALTATE PAa3IMbIKACTCH

TIpatinux owmarmupyem ¢ nanstamy,
Mexanu3m ne pabomaem

Puc. 3.113. DAeKTPOMEXAHHNUECKOE CCHCOPHOE YCTPORCTBO: | — BXOAHAR ABCPILA;
KyAa4oK; J — HCTOK: 4 — KOHUCBOR BHKIIONATEAb; 5 — JICKTPHYCCKHA KOHTAKT

2ACKTPHUECKHI KOHTAKT 5 W NPEKPALacTes 110/a4a NEKTPONUTaHu
Hit oBbopyaosaHue.

PaGota paduayuonnoco ycmpoucmea OCHOBAHA HA NPHMEHEHHN
PAAMOAKTHBHBIX M30TONOB. MOHM3MPYIOUIHE M3NYuCHMs, Hanpas-
JICHHBIE OT MCTOMHWKA, YAABIHBAIOTCH HIMEPHTECAbHO-KOMAHAHBIM
yerpoiicTBoM, ynpamasiiouts  pabotoit pene. Tlpn  nepeceuennn
ONACHONH 30HbLI MIMEPHTE/ILHO-KOMAHAHOE yc'rpm“lcnu) NOAAET CHr-
HA Ha pefie, KOTOPOE pPa3pbiBACT EKTPUUECKHIT KOMTAKT M OT-
Kouaet obopyrosanue. [leiictsne H30TONOB PacCUMTaHo Ha pabory
B TEUCHMC NCCHATKOB JIET, U JUISE HHX HE TPCB)’ETCﬂ CNENHAUILHOIO
yxona.

Ommstieusaiowue yempoticmea ABISOTCS NO CYTH OHO# W3 pas-
HOBHIHOCTCH MeXaHuueckoit 6nokuposkn. B orrarisaommx yer-
POMCTBAX HCTIONB3YETCS CEPHA NIPOBOOB, NPUKPEIUIEHHBIX K PYKaM,
3ANACTBAM M npeiedbsm pabouero. OHKU NPUMEHAIOTCH npexie
BCEro B MawMHax yaapnoro aeicrsus. Ha puc. 3.114 nokasano or-
TATHBAIOLIEE  YCTPOHCTBO, YCTAHOBICHHOE HA HeDOALIIOM npecce.
Kora nayHkep HaxoauTcs Beepxy, paGoumit moayuact Jonyck K
gone onepatn. Kak TOABKO IIYHXKCP HAYMHACT ONYCKATLCS, MeXa-
Huieckoe cnc{umcuuc asToMaTHYCCKM obecneunsaet ycTpaHenne
PyK pabouero u3 30Hbl ONEPani.

Puc. 3.114. Ormammaiotice ycTpoicTio Ha npecce

Vempoiiemsa asapuiinozo omxaowenus. K vinm otHocHTeA: opra-
PYSHOTO ABAPHIHOIO BHIKJHOUEHMS, WITAHTH, YYBCTBUTCABHBIC K
CHEHMIO JIABNCHNS; YCTPOHCTBA aBAPHIHOIO OTKIIONEHHUH € OT-
AIOLIMM CTEPKHEM; MPOBOIA WK Kabean aBapHitHoro oTkIio-
M.
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Opeanvt pyunoeo aeapuiinoeo GuIKAOMENUA B BUAC WITAHT, PECK W
NPOBO/IOB, KOTOpPLIE 0GeCne HBaloT GLICTPOE OTKIIOUEHHE MALLNHBI B
aBapHitHOI CHTYaLMK.

l”mﬂ'lill, HYECMEUMENbHE K UIMEHEHUIO (){ldlu’llllll. ~ NpH Haxa-
THM HA HUX (PaGoumii nanaeT, TepsieT PaBHOBECHE WM €10 3aTAruBa-
€T B ONACHYIO 30HY) MauMHA BHIKAIOMaeTCs. TTo3nuns wranrm ovens
BAXHA, MOCKOABKY OHa JIOJKHA OCTAHOBHTL MAWIMHY 10 TOIO, KaK
Kakas-1Mbo 4acTb Tela ueNOBEKAa nonaieT B onachyio 3omy. Ha
puc. 3.115 nokaszaHa wWTaHra, YyBCTBUTEAbHAS K HIMEHEHHIO JIanjie-
HH3l, KOTOPast pacroNoKeHa Ha NEPEAHEi YACTH PE3NHOBOTO NPOKAT-
HOro crasa.

.V(:mpoﬂcmaﬂ aaa[mfmaeo OMKMOMEHUR € OMKAOUAIOWUM CMEPHC-
Hem paboTalT OT HaxaThs PYKOH. TTOCKOIBKY OHM J04KHbB! BKIIO-
4aThes PabouMM BO BPEMs aBAPMITHON CHTYauMM, MX NPaBHIbHOE
nojaokeHne ouehb Baxno. Ha pue. 3.116 nokasan pesnnosuii npo-
KaTHbIi CTAH € BEPXHUM PACTONOKEHHEM CTEPKHS aBTOMATHICCKOTO
OTKINOYEHMSE.

Tlposoda uau Kabeau agapuiino2o omKAOYeNUs PACTIONATAIOTCH 1O
nepuMmeTpy wian BGAM3M OnacHoit 3oubl. PaGouwnit, wis Toro 4roGbl
OCTAHOBMTH MAWMNHY, NOKEH UMETh BO3MOXHOCTH NOTAHYTBLCH A0
nposona pykoit. Ha puc. 3.117 nokasan kananap, ocHalieHHbil yeT-
POHCTBOM NOAOGHOTO THIIA.

B NPAaKTHKE obecneyeHnst 3aMThi OT MEXaHMUECKHX ONACHO-
CTeil WHPOKO UCHONLIYIOTCH M APYTHE METOJLbI.

Jeypyunoe ynpaerenue TpebyeT noCTOSHHOIO CHHXPOHHOTO NaB-
JIEHHs Ha KHONKHM B npouecce paGoThl Mawmhbl. TIpn s1oM Thne
ynpapienuss pyku paGodero HaxomsTes B Ge30nmacHOM mecte Ha

Puc. 3.115. Wranra, uyscrsurensuas  Puc. 3.116. Peamioputil npoxatnuit cran
K HIMCHEHMIO JARTCHHA, YCTAHOWICH € BEPXHUM DACTIONOKCHHEM CTEPAHSA aB-
HAS HA PEIMHOBOM NMPOKATHOM CTaHe TOMATHHECKOTO OTKIHOUCHIS

KHOTKAX yIpasieHust M Ha Oe3onacHom J
PACCTOSIHMM OT ONACHON 30HBI BO BpeMs T |
50Th Mawmnkbl (puc. 3.118). \_ ]
Asypyurioe aKatouene Tpebyer R rooom,

CHHXPOHHOTO HAKATHA 0OEHX KHOMOK 15t s

Janycka DZIGO‘ICI'O UMKAQ MAUIMHBL, nociae Cagc
vero  pykn  cpoboanbl.  Knonkm nycka
JIOJKHBL PACNONATATHCH IOCTATOMHO aavie-
KO OT ONacHoii 30Hb1, 4T0OLI pabounit He
yenea nepeMectuth pyku OT KHOMOK B
ONACHYIO 30HY 10 TOrO, Kak Gyncr 3asep-
weHa  onacHas  4acTb TEXHONOTHYECKON

onepauny (puc. 3.119).

Puc. 3.117. Kananap, ocha-
104t KaGeem aBToMaT
HECKOTO OTKAIOUEHNS!

Puc. 3.119. [lpumep uenoasiosanns
ZBYPYHHOTO BRIKOUCHHS

Puc. 3.118. [lpnsep uenoasionanust
ABYPYHOFO YNIPARICHMSA

Bopoma signsi0Test nepeBIAHLIMU Gapbepamy, 3aLHUAIOWNMK
PaGoULro OT ONACHON TEXHONOTHUECKOM J0HL MALIMHDL. Bopora as-
TOMATHHECKN 3AKPBIBAIOTCH B KKIOM MALIMHHOM UMKIE pabile
Mauana onacHoii TexHonornyueckoit onepaunn. Ha puc. 3.120 noka-
MBI BOPOTA HA MPECCe C MEXaHMYeCKMM npusoaoM. Ecan soporam
e JaTh ONMYCTHTLCS 10 MOMHOCTBIO 3AKPHITOTO MOAOXKEHMSI, Npecc
pabotath He Gyner. [IpyruM npHMEHEHHCM BOPOT MOXET ObITh X
HCNONB3OBAHME B KAUECTBE COCTABHOI HaCTH 3AIUMTHON CHCTEMBI 110
TlepuMeTpy MalliMHbl, KOFIA BOPOTA 3allMILAIOT paboyero i Tex, KTo
MOKET HAXOANTLCA NOBAN3OCTH.
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Puc. 3.120. 3aunuaomme BoPoTa Ha NPECCe ¢ MEXAHHICCKIM
NPHBOIOM

Asmomamuneckas podata. ObpabatbiBaeMbiii MaTepuan anToMa-
THYECKM MOLACTCH € POANKOB WM JIPYFHX MEXAHN3MOB NOAAMH Ma-
wmns. TIpn 970M yerpansietes HeoBXOANMOCTb AeHCTBIA PaBouero B
onacxoii 3one (puc. 3.121).

Tpogpassbid )
ocapaxdanuul D
xamyx
Pynow ucxodnazo
wamepuana
InacHan soma| 5
Tomosas
Eparosarnan
sazomoexa

Puc. 3,121 TIpHstep HCTIOALIORANIS AETOMATHYCCKOI NoAaH
Matepuana

Moayaemomamuueckan nodava. TIpn noayasToMaTHyeckol noaa-
ye paboumnit MCNOABLIYET HEKMIl MEXAHM3M U TIOMeElleHus 0bpaba-
THIBAEMOIi 3aroTOBKM 1o oGpabarbiBalolmii HHCTpyMenT, PaGouemy
HET HEOOXOMMOCTH TAHYTBCH B ONACHYIO JOHY, T. K. OHA MOJIHOCTHIO

sakpuita. Ha puc. 3.122 nokazana 1noaaya caMoTekoM 3aroToBOK Mojt
IIyHAKep npecca, NpH KOTOPO# Kaxas 3arotopka nobasisercs B
N0TOK Bpy'Hylo. MCIonb30BaHie Noaaui CaMOTeKOM Ha HAKIOHHOM
1pecce He TOABKO NOMOTAeT HeHTPHPOBATE 3ArOTOBKY, KOTAa OMa CO-
CKANB3LIBAET MO MPECC, HO TAKXKE M ynpocTuth npobaemy copoca

Harnonrisidl
Heobxodumsid ONA 2PICUMABUUONHOT
nodavu

Puc. 3.122. TloayalToMaTHICCKaR 04342 JITOTOROK MO MAYHAED Npecca

Asmomamuyeckuii cGpoc. Tlpu asromatHueckoMm cBpoce MOXKeT
HCHO.’II:TM‘)BL!TMI“ WK 1aBJCHUE BO3/yXa, Win Kakoe-1100 MexaHuye-
cKoe npucnocofienue JUisi Toro, 4Tobbl CHATL 06pabOTaHHYIO 3410~
TOBKY C MAWMHBI, HanpuMep MW3-noi npecca. ABTOMATHYECKMi
¢Gpoc MOXeT GbITh CBS3AH C ONEPATOPCKMM NYJILTOM YNPAaBICHHS
s TOro, 4TOOB! HE AONYCTHTH HAYAIA HOBOW ONEPAiMM NPEXIC,
yem GyaeT 3aBEpLICHO CHATHE OuepeaHoil 3aroTosku. Kauaoumiics
JI0TOHOI TpaHCnOpTep, NoKasaHHbiil Ha puc. 3.123, npoxoaut noa
SAKOHUEHHYIO 3aTOTOBKY, KOTAA CANA3KH WIYT B BEPXHEE NONOXEHUE.
Yennounblit MexaHu3M 3aTeM 3a6MpacT 3aroTOBKY, CHATYIO C cana-
Hanpasnmouan

@ Numned
| nosuuvy

Puc. 3.123. lpumep asToMaTHYECKOrO cHpoca 3aroToBKH
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30K, BRITAIKMBAIOWMMH WINKILKAMK W HATpaBsieT ee B notok. Ko-
A3 MAYHXKEP NPECca ABUIACTCH BHW3, N0 HANPABICHUIO K CACAYIO-
uieil 3ar0TOBKE, YETHOK YXOAUT M3-10/1 npecca.

Hoayaemomamuneckuir c6poc. Ha puc. 3.124 nokazan nosayasro-
MATHUCCKHIT COPACHIBAIOLIMIT MEXAHN3M, TIPHMEHSCMBIIT Ha npeccax
© MexaHuyeckum npusonom. Korna nuiyixkep yxoant ns 3omut npec-
COBaHMs, CHUMAIOLLAS JIaNa, KOTOPas MEXAHMHCCKN CIAPEHa C IUIyH-
KepoM, cOPACIBACT rOTOBYIO ACTANIb.

TIynxep  Iwenmop  ypexoommd
(s nepecwed
,(,am;’:“) npodyxm

Mazasum

Ninynwep (8 ozpanuvennol
nosuww)

Iwermop
(a nosuuuy
evmancusanus) @

Puic. 3.124. TIpumep MOIYIRTOMATHICCKOTO €BPOCA SATOTOBKI

Pofiomer. PoGOTHI SBASIOTCH CAOKHBIMM YCTPOHCTBAMM, KOTOpBIC
NOAAOT M CHUMAIOT MaTepua, EOGIIPTIK)T HACTH, NCPEMCIIAIOT Npe1-
METhl WM COBEPLIAIOT APYIYIO paGoTy, KOTOPYIO 6e3 HUX BLITOAHS
6b1 paGounii. TeM caMbiM OHH YMEHBILAIOT NOABEPAEHHOCTS paGoue-
IO ONACHOCTH.

le'uuc HCNOAL3OBATL DOGOTM B BBICOKOTNIPOH3BOAMTCILHLIX 11PO-
neceax, TpeGylonx NOBTOPEHUs MOHOTOHHBIX ONCPALMil, ¢ OHH
MOTYT 3aUIHTHTL PAGOTHUKOB OT PUCKOB IanHOIO npomnssoactsa. Po-
BOTHI CaMu MOTYT CO3aBaTh ONACHOCTH, N ¢ HUMH HYXHO MCNOAL30-
BATH NOAXOMAIME 3auwuThHbie yerpoiictsa. Ha puc. 3.125 nokaszan
NPUMEP OPraHu3alinK 30Hbl paboTel pobota u cHabXeHus ee 3aumT-
HBIMI CPEACTBAMM.

Jpyzue npucnocobaenusn Gesonacnocmu. XoTs pasiuumbie NpHCno-
coGnenns GE30NACHOCTH HE 3AMILAIOT MOAHOCTBIO OT OnacHoOCTH,
CHA3AHHON € AAHHOI MaIMHON, OHM MOoryT obecneunts pabounm
JIONOTHUTENBHYIO 3ALUHTY.

Kuonxa “CTOM" BOK NpozpaMMHO20 ynpacrieHus:
Knonwa “vCK™ g PO3pasl
]
fymem.. O Broduan deeps ¢ Gnoxuposxoll
ynpaanewus S -
_-———0\

\
| Musinayss
600

Onacuan
30ma pooma

\.l:]# BnoK aHep2ocHaGKeNUs

Puc. 3.125. INpitmep opranisauiti 304sl pabots pobota

Tpedynpedumeavnsie Gapsepwi. Tpenynpeantensbie dapbepsl He
NPEIOCTABAAIOT (PHUINYECKYIO 3AUINTY, OHH CIYXKAT TOALKO B Ka4ecT-
Be HanoMuHaHMs paboueMy, YTO OH NPHOINKAETCH K ONACHOH 30HE.
Tpeaynpeantesbhbie Gapeepbl HE CHUTAIOTCH HAACKHLIMH JALUHTHBI-
MM CPEACTBAMM, KOTJIA CYIIECTBYET JUINTE/IbHAA NOABEPAEHHOCT Ka-
Koii-1n60o onacroctn. Ha puc. 3.126 nokasanbl MEXaHH4YCCKHE HOX-
MMLEL s 0Bpe3anus KPOMOK, B KOTOPBIX B KAaueCTBE Mpeaynpein-
TCALHOIO 3arpaxiacHus CIYAXWT BEpeBKa, PACNOJIOKEHHAA NO3aan
HOKHHIL

Ixpansi. IKparbl MOTYT MCNOBL3OBATHCS JUIS 3AUMTBI OT JIETH-
WIMX HACTHLL, CTPYKKH, OCKONKOB M T. /L., BbUICTAIOWMX M3 30HbBI 06-
paborku. Ha puc. 3.127 nokasansl 1Ba BO3MOKHbIX cnocoba npume-
HEHUS IKPAHOB,

Jepmcamenu u npuxeamsr. T1on0GHBIH HHCTPYMEHT HCNONBL3YETCS
JUIS pasMellieHmsi W yaaneHus Matepuana. Tunuunsim criocobom ero
NpHUMEHEHUsT MOXeT ObiTh cayuail, Korna pabouemy HYKHO 1OTH-
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Puc. 3.127. Mpumepst HCMOALIORANMA IKpaHOL GeIonacHoCTH

HYTBCSL M MOTIPABUTL 3arOTOBKY, HAXOMIULYIOCH B ONACHOI 3ome. Ha
puc. 3.128 NOKasaHbi MHCTPYMEHTBI, NIPUMEHSCMBIE JUISL THX leeil.
STOT MHCTPYMEHT HE C/CAYET MCNONLIOBATH BMECTO APYTHX 3AUINT-
HBIX NMPHCTIOCOGAEHNIT MAIMHBI, €r0 CJEAYET CYMTATh NPOCTO 10~
TIOJHEHNEM K TOIl 3aNTE, KOTOPYIO ODECTIeYHBAIOT JAPYrHe 3alnT-
HBIC NPHCTIOCOBACHMSI.

Peixu u naanxu dan npomarkueanus mamepuara (puc. 3.129) mo-
TYT MCTOAL30BATLCA NP 10AAYe MATCPHANA B MALIHHY, HAnpumep
MexaHuueckylo nuiy. Koria cranosntes HeoGXOMMMBIM yHacTHe pyx
B HEMOCPEACTBCHHOM GAN30CTH K NONOTHY MBI, Takas peilka win
TUIAHKA MOXET 0BeCneunTh AONOAHNUTENbHYIO GE30MacHOCTb W npe-
NOTBPATUTH TPaBMY.
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Puc. 3.128. [lepxateni w npuxsarhi: / — JOMATONMBE HNANHG 2 — WML € 3AKDYT-
ACHHBIMK PYKOATKAMI 18 ACPAANMA ABYMA pyKami; J — sarpysovnsie Kieuw; 4 —
JUKHMILIE KICUU C NPABLM YIIOBEIM JAKDYIACHIEM LTS NEPEHOCKI JATHYTHIX WiN
MAWCOBPAINMKIX NPEAMCTOR; 5 — BAKYYMHIE KACUINM AT NOAAYH, NOIMUHONHPOBAHNS
It HAXBATA KPYAHEIX (HOPMOBAHITEIX KYCKOR; 6 — JACTKMIl ITHILET W3 CTAIRHON NpyAK-
Hb: 7 — WML, PASPABOTANHBIC 18 NOAFONKI TIWALIEL WM SaIIKN; § — MarnuTHBR
AOALEMIMK «C NOBOPOTOM HA /3 OKPYXHOCTHS; 9 — ABORMOR MATHHT ¢ OTKUMIOR
PYKOATBIO; 10 — NBOHHOR HaMIeUHbiil NOALEMHHK € MYCKOBOI KHONKOF

é g Konodwu
Crmepmneaod Boycroena
oamans ERrsmens

Puc. 3.129. Peitkn # mankn VIR NPOTATKUBANIA MATCPHATA

Ozpanunumensnvie npedoxpanumeivivie yempoucmea — 570 e~
MCHTHI MEXAHMIMOB M MAlMH, PACCUMTAHHBLIC HA paspylieHHe (MIIM
pecpabartuisanne) npu neperpy3kax. K Takum a1eMeHTaM OTHOCHTCS:
cpestbie WTHGTH M WNOHKH, COCMNHSIONINE BAJI C PHBOAOM, (PPHK-
UMOHHBIe MY(THI, He NEPEAAIOLINE JBHKEHMUS NIPH BONBIINX KPYTs-
UWHX MOMEHTax, M T. 1. DNeMEHTbI OrpaHHYHTEIBHBIX NPEAOXpaHH-
TeAbHBIX ycrpol“lc'nx JIENSTCH HA ABE TPYNNbL: 21EMEHTBI C ABTOMATH-
MECKMM BOCCTAHOBJICHHEM KMHEMATHYECKOH Ueny, nocjie Toro Kak
KOHTPOZMPYEMBIii NapaMeTp npuiie] B HOPMY (Hanpumep, (pHKuM-
OHHbIE My‘b’l’bl), W JIEMEHTBI € BOCCTAHOBICHHEM KHHEMATHYECKON
CBA3M TIYTEM €ro 3ameHbl (HanpuyMep, wtndThi W WIOHKK).

Topmosnvie yempoiicmea NOAPA3ACAHIOT 10 KOHCTPYKTHBHOMY HC-
NOAHEHMIO HA KOJOMOUHBIE, ANCKOBBIC, KOHWYCCKHE W KIHHOBbLIC.
B 60/LUIMHCTEE BUIOB NPOM3BOACTBEHHOTO ODOPYAOBAHNS HCTIONb-
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3YIOT KOJIOJAOYHBIC W JNCKOBbie TopMo3a. [Tpumepom Taknx Topmo-
30B MOIYT SIBAATHLCA TOpMO3a asromobwieil. [lMpunumn aeictens
TOPMO30B NPOM3BOJACTBEHHOTO 0GOPYI0BaHMS aHanornyeH. Topmosa
MOTYT OBITh pYdHbIE (HOKHBIE), NOAYABTOMATHUECKHE M ABTOMATHYE-
CKie. PyuHbie NpHBOMSTCS B eiCTBIE ONEPaTOPOM 0GOpYOBaHMS, &
ABTOMATHYECKHE — NPH MPEBLILCHHH CKOPOCTH IBMACHMS Mexa-
HU3MOB MAIUMH WK BBIXOAA 33 JIONYCTUMbIC NPEAC/bl MHBIX Napa-
MeTpoB obopysosatus. Kpome TOro, TopMo3a MOKHO NOAPa3tennTh
N0 HA3HAUCHMIO Ha paboune, pe3epBHbIe, CTOSHOUYHBIC H IKCTPEHHO-
FO TOPMOKEHMS.

Tpnvenenne yempoiieme asmomamuuecko2o kowmpoan u cuena-
Auzayuu — Baxneiiuiee ycnopue 6e30nacHoil W HALEXHON paboTh
0bopyaoBats. YCTpoiicTsa KOHTPOAs — 310 NPUGOPLI st H3Mepe-
HUS IABICHNI, TEMIIEPATYPbI, CTATUYECKNX M AMHAMHYECKHX Harpy-
30K W JIPYTHX NapamMeTpoB, XapaKTepHayioumx pabory oGopyrosanms
A MawHH. IHHEKTHBHOCTL NX HCMONB3OBAHMS 3HAYMTENABHO NOBbI-
WACTCH NPH OOBLEAMHEHHN C CHCTEMAMM CHIHATH3ALNY (3BYKOBBIMH,
CBETOBLIMH, UBCTOBBLIMM, 3HAKOBBIMM WM KDMG)I"IIpOllfIHHI)IMH).
YeTpoiicTsa aBTOMATHYECKOTO KOHTPOAS M CHIHAIUIALMN NOAPaIe-
JIFIOT] N0 HAZHAYEHMIO — Ha Ml“‘lOPMﬂuIIDIHIMC, TNIPEAYIPeKIAI0-
mue, ﬂB.’lpHﬁlil-lC; no cnucoﬁy cpaﬁ;n’mmmm — HAa aBTOMATHYCCKHE
W NoayasTOMaTHYecKme.

Ja cuznaruzaquu orNCHb NPUMEHSMLCA CAedyIouue ueema:

* KPAaCHbLI — 3aNpeuialoinii, CHTHUIM3NPYET O HEOBXOAMMOCTH

HEMEUIEHHOTO BMEIIATENBCTBA, YKAIHIBACT YCTPOIHCTBO, paGo-
Ta KOTOpOro NPEACTABAAET ONACHOCTL;

o KEATHIi — npeaynpexaalommil, ykassisaer na npubanxeHme
OHOTO M3 NapaMeTPOB K NPEICAbHbIM, NPEACTABASIOUNM
ONACHOCTb 3HAYCHMSAM;

* 3eACHBI — M3BELLAIOWMIE O HOPMAILHOM pexXume paboTbl;

* CHHMIl — CHIHATM3HPYIOLIHIL, HCNONBIYETCS JUIsh TEXHHUECKOH
nHpopmain o pabore obopyaosanns u T. 1.

Ha aBToMaTH3MPOBaHHBIX IMHUAX KPACHBIC CHIHABHBIC NaMIIbI
YCTAHABINBAIOT HA MalIMHAX M OGOPYAOBAHMH, KOTOPBIC HE KOHTPO-
JMPYIOTCS 0GCAYKHBAIOLMM NIEPCOHATIOM; 3€/ICHBIC — HA BPEMEHHO
He paGoTalouem o6opyroBaHum.

Bunom MH(I)DPMZITHBHOﬁ CHIHAN3AUNH ABISIOTCH PasIHYHOIo
PONA CXEMBbI, YKa3aTeaM, HAINMCH. Mocaeanune nosicsnor Ha3naue-
HHE OTAC/bHBLIX INCMEHTOB MAUIMH JNDO YKA3bIBAKOT AONYCTHMbIE
BEIMYHHBL Harpy3ok. Kak npaBujio, Haamucy Aenaior Henocpenct-

BEHHO Ha OBOPYAOBAHMM WK TABJI0, PACTIONOKEHHOM B 30He 06CIy-
KHBAHUSA.

Yempoiiemea ducmanuguonnozo ynpagaenus 1anboaee HICKHO pe-
waior npobaeMy obecneueHns 6e30NacHOCTH, T. K. NO3BOAHIOT OCY
WECTRAATH YNpaBAeHne paboToil 0DOPYIOBAHNA € YHACTKOB 3a nNpe-
AeTaMM ONACHOT 30HBL. YCTPOHCTBA INCTAHUHOHHOTO YNPagICHUs
NOAPAIAEAHIOT: N0 KOHCTPYKTHBHOMY MCHOJIHEHMIO — Ha CTAUMO-
HAPHBIE M NEPEABIKHBIC; 110 NPUHLNANY ACHCTBHA — HAa MEXanuue-
CKie, IEKTPHUECKHE, ITHEBMATHUCCKHE, THAPABANYECKHE H KOMOM-
HUPOBAHHbIE.

3naxu Gesonacnocmu MOTYT GLiTh NIPEAYIPEKIAOUMMMU, NPEANTH-
CRIBAIOIIMMM M YKA3aTeALHBIMW M OTIHYAIOTCS JPYT OT APYra UBETOM
# (hopmoit. Buit 3HAKOB CTPOrO PerIaMEHTHPOBAH TOCYAAPCTBEHHBIM
CTAHAAPTOM.

Obecnewenue Ge3onackocmu npu 6binoaHenun pabom ¢ pywusIm un-
cmpysmenmom. B obecneternun GesonacHoctn Tpyaa Gonblioe 3nave-
Hie nveeT opeanusauqus pabowezo mecma. Tlpn opranusaumnn pabove-
10 MecTa HEOOXOANMO 0Becne nTh:

o yA0GHYIO KOHCTPYKLMIO M TIPABHALHYIO PACCTAHOBKY BEPCTa-
kOB, — HeoOxoaum csobOANLI J0CTYN K pabotuM mecTaM, a
30Ha BOKpYr paGouero MecTa aoskHa GuiTh cBoGOAHOI Ha pac-
crosHun e menee | M;

* PALMOHATBLHYIO CHCTEMY Pacnooxenns Ha paGouem mecre
MHCTPYMEHTA, NPUCNOCOBACHHIE M BCIOMOTATEbHBIX MaTe-
PHANOB.

Ha puc. 3.130 nokasanbl KOHCTPYKIMH BEPCTAKOB M MX Pa3MEpbL.
Beperak 1e1ecoobpasHo YCTAHABINMBATH Ha HOACTABKAX, BHICOTA KO-
TOpeIX noaGupaetes no pocty paGoratouiero. Beperak goaxen Obimh
NPOUHBIM M YCTOIUMBBLIM, €0 KAPKAC KEAATEALHO ACAATH METAMIN-
YECKMM, CBAPHBIM W3 yroakos n Tpyl. Ilpn miaunposke pabouero
MecTa ceyeT CTPEMHMTBCA K COKPALICHMIO KOAMUECTBA [ABMXKEHHIL.
JIBHAKCHUS NIPH BBINOAHEHUI PAGOTHL AOMKHBL ObITh KOPOTKMMH U
HC YTOMMTE/ILHBEIMM, 110 BOIMOKHOCTH PABHOMEPHO BBINOIHSEMBIMI
obenmu pykamu. JList co3naHns TAKMX YCAOBHH BEPCTAK MW CTO,
NPHCNOCOBNCHNS, WHCTPYMEHT, CTAIH JOJKHBL ObITh pasMeuieHbl
Ha paBoueM MECTe € YHETOM CJCAYIOUINX NPaBHIL:

« BCE NPEAMETHI, KOTOphie GepyT TONLKO NPaBoil WK AeBOil py-
KO#l, KJIALyT COOTBETCTBCHHO CMPaBa WK CIeBa;

o GANAE JIONKHBI IEKATH IIPEAMETEL, KOTOPhIE TPeOyloTes uale;

o Heb3s JONYCKATh CKYSEHHOCTH NPEAMETOB, MX pasbpocaH-
HOCTH;
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Puc. 3.130. Beperakit: @ — OAHOMECTHBIA € HEPETYAMPYCMBIMI 110 BLICOTE THCKAMM:

1 — xapxac; 2 — croseunmua; 3 — ek 4 — 3aumTisil Okpan; 5 — naanwer s

YepTexeft; 6 — CHETMALMIK; 7 — NOTOUKA LR WHCTPYMENTOB; § — MAAHUWET N8 pa-

Bouero uHCTpyMenTa; 9 — sumkn; 10 — nomxs; 17 — cuacnbe; 6 — oAHOMECTHRR ©

PErYAMPYCMLIMH 110 BLCOTE THCKAMIE; 6 — MHOTOMECTHET; 2 — QAMOMECTHUH ¢ Nepe-

ABIAHLIM COOPOUHBIM CTOTHKOM H NPHCHIOCOBACHHEM AT MOABECKM MEXAHIIUPO-
BAHKOTO WHCTPYMEHTA

© KQXIIblil NPEAMET JOIKEH HMETh CBOC NOCTORHHOE MECTO;

* HEAL3S KJIACTh OMH TIPEAMET Ha APYToi.

Jlis Toro 4toGn M3BeXaTh TPABM, HEODXOAMMO PYKOBOACTBO-

BaTECH CCAYIOWMMH Npasuaamu obecrevenus Ge3onacnocmu:

« npi paboTe € PEXYIIMMH M KOMOUMMH HHCTPYMEHTAMH MX
PEXYILIHE KPOMKH JIO/KHB! GbITh HANPaBJEHBl B CTOPOHY, NPO-
TUBOMONOXKHYIO Tey paGoraiouiero, 4todsl u3bexKars TPABMbL
TIPY CPbIBE MHCTPYMEHTA € 00pabaThiBaeMOi NOBEPXHOCTH,

o NAAbULI PYK, yAepxuBalowne oGpabaThiBaembiit npeamer,
JIOKHB! HAXOAMTHCA Ha Ge30NaCHOM yAAleHHM OT PEeXyLINX

KPOMOK, a CaMm MpeaMer A0/KeH ObiTh HAAEKHO 3aKperuien
B THCKAX WM KAKOM-1MOO JAPYroM 3aKMMHOM NPHCHOCOG-
aennn;

Ha paboYEM MECTE PEXYLUHE H KOMIOWNE NPEAMETbI JA0AKHBI
pacronarathcs Ha BHAHOM Mecte, a camo paGoyee mecto
A0KHO ObiTh OCBOBOXACHO OT NOCTOPOHHHX M HEHYAHBIX
NPEAMETOB M HHCTPYMEHTOB, O KOTOPBIE MOKHO 3aUCTHTLCH M
CHOTKHYTHCS;

nonoxenne Tena paboTAIONIETO N0NKHO BbiTh YCTOHUMBBIM,
HE/IL3S HAXOMTBES HA HEYCTOHUMBOM M KoneHmowemMes oc-
HOBAHMM,

npy paboTe ¢ MHCTPYMEHTOM, HMEIOLMM NEKTPHUCCKAH WM
KaKoi-1Mb0 JpYroif MexaHuuecKuit npusoi (37eKTpoapenn,
INCKTPONNAILI, INCKTPOPYOAHKH), HYKHO Obith 0cobeHHO oc-
TOPOKHBIM M CTPOTO cobuonarh Tpebonanns Texnnkn Geso-
NACHOCTH, T. K. MEXAHM3HPOBAHHBI WHCTPYMEHT SBASETCH
HCTOMHHKOM TSUKEEHIINX TPABM M3-31 €r0 BBICOKOi CKOpO-
CTH, L1 KOTOPOit GLICTPOTA peakini YeN0BeKa HEAOCTATONHA,
4TOGHI B MOMEHT aBAPHH BOBPEMS OTKIIOMHTE NIPHBO/L;

paGoumit noken ObITH OfeT TaK, YTOOL! MCKAIOMHTH Nonata-
HUE MACTEH ONCKIb MO PEKYUIYIO KPOMKY WIH HA ABHKYUINE
HACTH HHCTPYMENTa (0CODEHHO BaXHO, MTODB PyKaBa OJCHKIb
ObUIM 3ACTETHYTBIMM), T. K. B NPOTHBHOM CIy4ae pyKa MOXeT
OBITh 3aTSHYTA NO PEXYIULMI MHCTPYMEHT;
MEXaHH3MPOBAHHBIH MHCTPYMEHT BKIIOYAIOT TOALKO 10CHE
TOrO, KaK NOArOTORIEHO pabotee mMecto, obpabarsiBacmas 1o-
BEPXHOCTH, 4 YENOBEK 3aHsI YCTOHUMBOE TONOXEHUE, Tocie
3ABEPLICHNS ONEpali 06pabOTKN MHCTPYMEHT NOKEH GbiTh
OTKIIOYEH;

npu obpaboTke Xpynkux marepuanos obpasyercs axen 4ac-
THIL, BBUIETAIOUNX C BHICOKOI CKOPOCTBIO M3-NOJ PEXYIIErO
uHerpymenta. Yactuusl, obnanaoume 60NbWOH KMHETHUE-
CKOH DHEPruei, MOryT HAHCCTH TpasMy, OCOGEHHO ONAcHO
nospexzenne mas. Mosromy, ecan Ha MHCTPYMEHTE OTCYTCT-
BYIOT CHIELMAIBHBIE JALMMTHLIC IKPAHBI, MU0 HCIOBEKA 10K~
HO GBITH 3AUMINEHO MACKOI, 17133 — OYKaMK, pabouas onex-
1@ 10/1KHA OBITH M3FOTORICHA M3 NJIOTHOTO MATEPH!
npu  o0paboTKe BA3KOrO MaTepuata obpasyercsi CTpyxka
(0COGEHHO OMACHA METLIMMECKAs), OHA HABOPAUNBACTCH HA
BPAMAIOUWHCH HHCTPYMEHT, 4 33TCM MO JACHCTBMEM UEHTPO-
BeXHOIT CHABlL MOXKET OTAeTeTh M HaHecTh Tpasmy. [MosTomy
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00pasyiouLylocs JICHTOMHYIO CTPYXKY HYKHO CBOCBPEMEHHO
VAQIATH ¢ MHCTPYMCHTA, NPEABAPHTENBHO OCTAHOBHB €rO.

Pyunoil MHCTPYMEHT MOXeT ObiTh CHAGKEH AOMOAHMTEALHBIMMI
llpl‘lC"OCDﬁHCHMHMH A NOBbILIEHNsE BE30MACHOCTH €ro HCNOoJb30-
BaHHA.

Hanpumep, na puc. 3.131 u300paxeHbl NpeloXpaHuTeNbHbIE
npucnocobaenus, npumensieMbie npu otpyoke marepuana. Mpn or-
PYOKE THEPAOTO M XPYNKOrO MATEPHA/ia MCHONL3YIOT CETYATOE Orpa-
AKzenmne uan uwmTok (puc. 3.131, a), Ha KHCTb PYKH HAIEBAIOT 1Peo-
XPaHHUTEIbHBI WMTOK (phc. 3.131, 6), a Ha 3yOuI0 npeaoxpaHnTelb-
HYIO pe3nHoByto waiiby (puc. 3.131, 6).

TIpy BBULYBE MEKOI CTPYAKKH M3 OTBEPCTHIl M NAIOB HA HAKO-
HEYHHUK BO3AYUIHOIO UUIAHIA HAACBAOT pcjll"()ﬂblﬁ OTPAXATC/b, 32~
WMWK 1a3a o1 TIOPAXKCHHA  BLUICTAIOUIHMH  OCKOJNKAMM H
CTpY#Koii (puc. 3.132).

TIpu ynaneHnn csepia n3 CBEPIILHOTO NATPOHA CIIEAYET NOJIb30-
BaThCs cneunaibibiv Gesonackbim kimuom (pue. 3.133). HaGop npu-
cnocobienuit s obecnedenms Ge30NacHOCTH HCMONB3OBAHMS PYMHO-

A

-2

g

6) 8)

Puc. 3.131. [Tpeaoxpanurenbinie npUenocobaeHits, NPUMEHSEMbIC P oTpyOKe:
@, 6 — NPCAOXPANMTEARHBIC WHTKH; & — NPCAOXPIHMTEALHAS Waitha 13 pesunu

0
’@ §l§@1
% . a) 6)

Puc. 3.132. Haxkoneunux soaayi- Puc. 3.133. Vnaneuue MHCTpYMEHTA:
HBIX UTAHTOB 18 0BayBKi acraneh @ — KAMHOM; 6 — GeIonacHsiM KIHHOM
€ PEIMHOBBIM OTPAXATEICM (c npyxunof)

O MHCTPYMEHTA PasHOOOPaseH M AGUKEH MCTONL3OBATLCH HA NPOW3-
BOJICTBE.

Cpedemeamu undueudyaabhol 3augumsi OT MEXAHWUECKOTO TpaB-
MHPOBAHMS SBASIOTCA 3AUIMTHEIC OMKHM M LINTKH, CNEUMAIbHAS pa-
Govas onexna.

KoHTponbHbie BONPOCHI

1. Kaxve TpeboBanua NPEABABNSIOTCA K YCTPOHCTBAM ANA 3aUMTLI OT Mexa-
HHYECKOrO TPaBMMPOBaHHAT

2. MepeuscnuTe OCHOBHBIE BHABI JALMTHBIX YCTPORCTB.

3. KaK SHINONHAETCA OTPAAEHHE ONACHBIX 30K W KAKOBbI PAIHOBHLHOCTH OF-
paxaenni?

4. Kakwe swani npeoxpanuTensibix (Bnoxupylouwx) yCTPORCTS cnonbay-
1OTCA HA NPOMIBOACTBE K KaK OHn yCTPOEHBIT

5. MepeNHCnuTE YCTPORCTBA aBAPHAHOTO BTKMIOYEHHR M MORCHHTE MPHHLMN
wx paborsi.

6. O6bacHuTe Ha3Hauenwe ABYPYNHOTO ynpasnenns oGopyaosanmem.

7. KaKme ROMOMMMTENbHBIE METORB! W CPEACTBA MOBbILIENNA 6e30NacHoCTH
NPMMENSIOTCA Ha Npon3BOACTRE!

8. MepeumcinTe OCHOBHbIE NPABHNA HCMOMBIOBAHHA PYUHOO HHCTPYMEHTA.

3.2. Obecnevenne 6e30NACHOCTH NOABEMHO-TPAHCNOPTHOTO
060pyAOBaHHS

Be30nacHoCTh  NPH  IKCILIYATALMK  NOABEMHO-TPAHCNIOPTHOTO
obopynosarust n Mauny (ITTM) oBecneumnBaeTcs CACAYIOUMMH Me-
TONAMH:

« onpenenehue pasmepa onachoit 3ol MTM;

« NPHMEHEHHE CPEACTB 33UIMTHI OT MEXAHWYECKOTO TPaBMUPO-

panus mexannamamu [TTM (cm. mi. 3.1 HacToswiei 1aBbl);
+ pacueT Ha NPOMHOCTh KAHATOB W IPY3OXAXBATHHIX YCTPOHCTH
(r3y);

« onpeaeneHne yCTOHHHMBOCTH KPaHOB;

« NpUMeHEHHE CELMAILHBIX YCTPOICTB obecrievenns Gesonac-
HOCTH;

* perucTpaums, TEXHUYECKOE OCBWAETELCTBOBAHME M MCMbITA-

nue [1TM u I3V,

Pazmep onacnoti 30nbt [TTM 3aBUCHT OT BBICOTBI TIOABEMA [PY3a H
nnbl nyty nepemeutenmst ITTM ¢ rpysom. Paanyc OKpyxHOCTH, B
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Npeenax KOTOPOil MOXET YNacTh rpy3, ONpenemsieTcss no cxeme,
NPHBEACHHOIN Ha puc. 3.134, a, n dhopmyne

R=r.+05l +0,3H,

TAC: r. — BBUICT CTPENb! KpaHa OT ocH ero nosopota (JUIM MOCTOBBIX
W KOIOBBIX KpaHoB 7. =0), m; [, — nanGonvumii anneiinplii pas-
Mep Tpy3a (1pn noaneme AMHHOMEPHBIX IPY30B 10 BEPTHKAIH MX
OT/ICT CRA3AH C NajeHNEM Ha BCIO juinny’), M; H — BricOTa nomne-
Ma rpysa, M.

Onpenenus paanyce R w 3nas umny L nymm nepeseuenns [MTM
(kpmm)‘ MOXHO OnpeaeInTh ONACHYIO 30HY BO3MOXHOIO NAJICHHN
Ipy3a, KOTOPOE MOKET NMPOH3OHTH npyu oOpbise Kanata, cpuise 3V,
TIOXOM 3aKperienun rpy3a. OnacHasi 30Ha ONpeAensieTcs Hamece-
HUEM OKDYXKHOCTEH PAIMycoM R ¢ HEHTPAMM Ha JAMHMK fepemeltie-
nust ock TITM (puce. 3.134, 6).

e — N
perr -

Puc. 3134, Cxema K ONPEACICHIIO OMACHON 0HB Y FPYIONOALEMHOND MO @ — Of-
PEICICHIE PATHYCE OKPYAHOCTH, B NPEIERAX KOTOPOIT MOKCT YIACTh 1pys; 6 — onpeacac-
HHE OnacHoil 301bt npy nepemettienn ITTM

M 3auumb om mpasMupoEanun 4eA06eKa MEXaHuIMamu npuBo-
nos [TM (3ybuathie, uenmeie, YeppsiuHbie NPe/laun, Baibl MEXaHN3-
mos TITM, coeanuntenbtbie Mydirsi, GapaGanbl, Xon0BBE Koneca u
T. 1) NPHUMEHAIOTCH CPEACTBA, AHAIOTHMHBLIC CPEACTBAM 3ALNTHI,
MCNONBIYEMBIM JUISI TEXHOJIOTHYECKOTO 000PYAOBAHMS, TIPEXIE BCEro
orpaxaenms (cM. n. 3.1 Hacrosiueii raasnt).

Pacuem kanamos na npourocms ocywecTaaseTcs no hopsmyie
K> P/S,

rae K — koadpuument 3anaca npouHOCTH KaHATA PN PA3phiBHOM
yewinn; P — nonycrumoe paspeiBHoe yewnue Kanara, H (kre), on-
pesensiemoe 1o cepTHduKaty Ha kaHat; S — Hauboubllee HATSKE-
nue Kanarta (Ge3 yuera annamutecknx Harpysok), H (kre).

Beanunna K onpenensiercs npacuaasu Tocroprexnausopa (Hbie
BXOAMT B CTPYKTYpY POCTEXHALIOPA) M 3aBMCUT OT THNA KaHata M
[TTM, yenosuit pabotbl kanata. Tak, Uist NPOMBILIICHHBIX KPAHOH B
JABHCHMOCTH OT ycnoBuit pabotel Kanata K=3,5..6, as rpy3osuix
andyros Ge3 nposoanuka — 8...13, s rpy308bIX AMDTOB ¢ NPOBOI-
HUKOM 1 naccaxupamn 9...15.

C UenbI0 YMEHBIICHHS H3HOCA W NOBPEKIACHHS KAHATOB MX 10~
KPBIBAIOT 3aLMTHON CMA3KOM. .

MepeaBnAkHBIE CTPEIOBLIE KPaHbl AOKHBL 00AAAATH J1OCTATON -
HOit Uist mx Ge3onachoi paboThbl YCTOHUNBOCTLIO. YCn0Bus YCTOIiN-
BOCTH KPAHOB: YACPAHBAIOUIMIT MOMEHT Jl0/KkeH GbiTh Gobe onpo-
KHIBIBAIOIETO MOMEHTA CHJI, JCHCTBYIOUIMX OTHOCHTEALHO BEPTH-
KUILHOI OCH KpaHa, NPOXOJsAIIeH uepes uenTp ero tsixectn. Pacuer
YCTORYMBOCTH KPAHOB OCYHIECTBASICTCH MCTONAMM TEOPETHUCCKOI
MEXaHMKK 1pH paGoueM NOJOKEeHHH KpaHa ¢ rpy3om (rpysosas yc-
TORYMBOCTB) M NPH NOAOKCHUN Kpana Ge3 rpysa B yenosusx Hebaa-
TONPUATHBIX BETPOBLIX HArpy3ok (coGeTBenHas yeroiunsocts). Ye-
TOWYMBOCTL KPAHOB onpeaensercss KodppuuneHtaMmn rpysosoi u
COOCTBEHHON YCTORUMBOCTH KpaHa.

Kosdpwusent rpy30B0ii YCTORIMBOCTH — 3T0 OTHOLICHHE MOMEHTA
OTHOCHTETBHO OCH ONPOKW/BLIBAHMS, COILABACMOIO BECOM BCEX Hac-
Teil KpaHa C yuyeToM BCeX MOMOAHMTENLHBIX HArpy3oK (BETPOBOI,
MHEPUMOHHON, TOPMOXEHMsS), ¥ MOMEHTA, CO3/ABACMOrO pPabouMM
IPYIOM Npu paboTe KpaHa ¢ YHeTOM YKJIOHZ MECTHOCTH WM NyTH
Kpaua.

Koadybuument codCTBEHNON YCTONMMBOCTH — 3T0 OTHOIIEHNE MO-
MEHTA OTHOCHMTE/ILHO OCH ONPOKMABIBAHMS, CO3ABACMOTO BECOM
BCEX YacTeil KpaHa C YYETOM YKJIOHA MECTHOCTH W IIYTH B CTOPOHY
ONPOKM/BLIBAHKS, M MOMEHTA, CO3NABAEMOTO BETPOBOH HArpy3Koii
npu Hepabouem cocTosHum Kpana (Ge3 rpysa).

Mo npasuaas 3naucHust 31X KOHPHUIMEHTOB A0NKHBI BBITH He
menee 1,15, JLisi KaKIOTO BbUIETA CTPEAbl KPaHa YCTAHOBJACHB! Npe-
JIe/IbHBIE 3HAYCHUS BECA MOAHNUMAEMOTO TPY3a, KOTOPBIC HE/Ib3s Npe-
BBILIATH, T. K. BOIMOKHO ONPOKM/IBIBAHHE KPaHA.
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Cneuuaavnvie yempoicmea Gesonacnocmu NOAPAIAENAOTCH  HA
yerpoiictea, obecneunpaione Ge30nacHbie BECOBLIE M HATPY3OMHLIE
XapaKTepHCTHKH, M yerpoiicTsa, obecneunpalomme Gesonachoe fe-
PEABHXEHHE Tpy3a.

K yempoicmeam, obecnevusarowum Gesonacnuie eecogwe u nazpy-
304HBIE XapaKmepucmuKu, OTHOCATCS TOPMO3a M OCTAHOBBI, OrpaHn-
UMTEAH TPY3ONOABEMHOCTH M TPY3OBOTO MOMEHTA, NPOTHBOYIOHHBIE
yeTpoiceTsa.

Topmosa MOTYT NpEAHAIHANATHLCH JUTS OCTAHOBKM MEXaHM3Ma
(cTONOpHBIE), OrpaHHUYEHMs CKOPOCTH TOILEMa  CIyCKa rpy3a (cny-
ckHbie). T10 KOHCTPYKTHBHOMY BBINOIHEHHIO OHH AHANOMHIHBI TOP-
MO3aM, NPUMCHAEMbIM B TEXHOMOrMueckoM obopynosauuu (cm. . 3.1
HACTOSIICH TIABBI), & MO MPUHUNIY JCHCTBMS — ABTOMATHYECKHE
(BcTynaomme 8 paboTy NpH OTKAIOMEHHMW JIBUTATENR MEXaHW3Ma) H
ynpasiaseMble (BKIOYAEMbIE NPH BO3ACHCTBMN HA OpraH ynpasie-
Hust). HanGonee wacto Ha MTM nenoasaylores KoaoaoMHbie cronop-
HbIE TOPMO3A.

Ocmanogbr NCNONIB3YIOT JUIs yICPXKaHKs rpy3a na ecy. Onnum
13 HauGonce pacnpPOCTPAHCHHBIX OCTAHOBOB SRAAETCS XPANOBOi OC-
TaHoB (puc. 3.135).

Oepanusumenu  zpy30nodseMHocmu aBTOMATHYECKN  OTKJIIOMAIOT
MEXAHH3M NOAbEMA IPy3a, Macca KOTOPOro MPEBHIMIACT NpeaebHoe
snauenue Gosee vem Ha 10 %. B cTpesioBhix KpaHax ¢ nepemMeHHoit
IPY30NOABEMHOCTBIO, 3ABHCALUCH OT BBUIETA CTPE/BL, MPHMEHSIOT 02~
ParuuMeAU epy306020 MoMeHmda, YINTHIBAIOUIHE HE TOABKO BEC Moj-
HHUMAeMOro Ipy3a, HO M BEMMHHY BBUIETA CTPEbL.

Mmeercs  MHOTO  BHAOB  OrpaHuuuteneit,
PAMIMHAIOWNXCAH 10 NPHHUMNY JACHCTBHA M
KOHCTPYKTHBHOMY nenonvenmo. Ha puc. 3.136
NOKa3aHa CXeMa OAHOIO M3 OrpaHHuMTENe
rpy3onoxbeMuocTh. TIpn yBenueHnm Harpyskn
BHILLE JONYCTUMON TPOC, BBITSTHBASICH M Npe-
O10/IeBAs ONPEIEICHHOE CONPOTHRICHHE TNpy-
KHHBI 4, ABMraeT WTOK 5, ACHCTBYIOWMI Ha
peivar 9 puikaouatens §, KOTOpBI OTKIOMAET
MEXAHH3M MOABLEMA.

Ha cTpenosmix Kpanax, rpy3onoabeMHOCTb

Puc. 3.135. Cxema oc-
TAHOBA  MEXAMMIMA  KQTOPLIX MEHSETCH MPH PA3HBIX BbUIETAX CTpe-

nomsema: J — xpano- ~
Boe Koabiio: 2 o Ga. 1Bl TPUMCHSIOTCS yKasameu 2py3onodsemuo

paaw; 3 — cobauxa;  ¢mu. Ha puc. 3.137 nokasan ykasatens aonyc-
4—rpys Kaemoit  rpysonoxsemuocth.  Crpesika-ykasa-

Puc. 3.136. Orpansiiieis rpysonosesmiocTi: 7 — ynopias rilka, peryinpyoutas
NAIIpAKCHHE IPYAMILL; 2 — CTONOpHAX raiiKa; 3 — GyKe 5— wrox;
6 — KOpIYC; 7 — POTNKM; § — BLKNOUATEb; 9 — PHUIAT BHKAIONATENN

Tenn 2 NOKAILIBACT HA WKane /, KaKoil rpy3 JIONYCTHM NpH AaHHOM
BbUIETE CTPEAbl.

Tlpomusoyeonnwe yempoiicmea npeaHa-
JHAMAKTCA LIS YACPKAHNS KpaHa, PBﬁUT‘:-\K)'
WEr0 HA OTKPBITOM BO3AYXE, OT CaMONpPOM3-
BOABHOIO  MICPEMELICHHUS 110 PeaLCOBOMY
Ny noa aeiictenem Betpa. OCHOBHBLIM 211e-
MCHTOM TIPOTHBOYTOHHBIX YCTPOHCTB SBISi-
10TCSH PENbCOBbIE 3aXBATHI (PEIHCOIAKNMHbBIE
KJICUM), MOCPEICTBOM KOTOPBIX KPaH Bpy!-
HYI0 WIH ABTOMATHYECKH 3aKperuisieTcs 3a
Penbeh.

MpuMeHsioTess W APYFME  YCTpOiHCTBA
GesonacHocTn: GIOKMPOBKA NI0Ka M ABEPKH
KaGHHBI B MOCTOBBIX KPaHaX, OTPaHHYHTENH

Puc. 3.137. Yxasarens no-
MYCTUMOI  IPYI0noIbeM-

TOBOPOTA HA GAUIEHHBIX KPAHAX, MIMEPHTE- 0% ooy kpana:
/M KPEHA Ha CAMOXOAHBIX KPAHAX, OTPAHM-  / — wixaa; 2 — crpen-
YHTE M NEPEKOCA HA MOCTOBBIX KPAHAX M Ap. Ka-yKasaTeh




image10.jpeg
18 Pasdea Il. HAEHTHDHKALHS HETATHBHBIX ®AKTOPOB

« Guonoruueckue;

o 1CHXO(U3NONOTHYECKHE.

B Ta6n. 2.1 npeactasieHa kiaccHuKauus HeraTMBHbIX (akTo-
POB NMPOM3BOACTBEHHOI CPEe/bl M YKa3aHbl HEKOTOpbie HanGonee TH-
NUYHBIE UCTOYHUKH HX BO3HMKHOBCHMS B YCJIOBHSAX COBPEMEHHOIO
NPOM3BOACTBA.

TaGauua 2.1. Onacusie w Bpeanbie npowssojcTsennbie hakropst (OBI®) [1]

Tpynna OBN® Daxroput Tnnuambie WCTONHMKM OB
Mexanwieckme GaxTope cno-
BOFO BOJALACTBNA:
HMGME,  MATEDHANK, WAV~ | NOIHEMHO-TPAHCIOTHEE MEXAHWIME, NOABILEHIE aC-
S, WHCTPYMEHT, YaCTI Pa3- | TW CTAHKOB W TEXHONOMMMECKOro 000pyRoBaHws, 06pata-
PYWMBLIMXCA WAAGIVMA, KOH- | THIBAIOWMA MHCTDYMENT, NDUBO/IH MEXAHHIMOB, POGOTH,
CIPYKLAI, MEXBHIIMOB MHATYNSTOPS, CACTEMB NOBLLUGHHOTO RABNEHAR, €M~
XOCTH W TPYGONPOBOAK CO CXATHM [a30M, MHEBMO- W
WIpoyCTaHoBK
Bcora, nagaoume CTPOTERbHEE W MOHTXHIE PABOTS, OOCYXWBaHWE Ma-
npesmeT LW M YCTANOBOK
OCTPBE KPOMKH Pexyuit # KOMOUA UHCTDYMEHT, 32YCEHLIL, WEpOXO-
BaTLE NOBEPXHOCT, METANINECKS CTPYXIA, OCKOMKH
Xpynwx MaTepranos
Mexammecxve  koneGanma — | TPAHCNIOPTHEE W CTPOMTENBHbI MALMHE, -
BubpaLys KM, BLIGMBHLE ELETKM, TPOXOTH, BUGPOMHCTRYMENT (0T~
o Goiiie MOROTKY, NephopaTope, Apenm M T. A.)
AxycTnaecime xoneGanms:
wipazsyx VICTONHIKN HUIKONACTOTHOM BHODALIM, ABHTATENN BHYT-
EHHErO CTODaHS M ADYTVX BLICOKCIHEPIETHHECKNX CHC -
Tem
wym TexHonOrMHeckoe 0GOpy/A0BaHNE, TRAHCNIOPT, MHEBMOMH-
CTPYMEHT, SHEDIETHMECKHE MALIMHY, MEXAHHIM VAP~
HOPO AIACTBIS, YCTPORCTBA MR MCNIITaHMS Fa30B M T. A
YIBTpassyx YnbTpa3ByKOBLE [EHEPATOPS, YIbTPAIBYKOBLE ABDexTO-
KON, BAHHES S YNLTPA3EYKOBO 06paCOTKH HIREnW
3neKTPOMArHKTHLE NOMS Jivim anexTponepesiaH, TpanCHopMaTope:, pacnpese-
W vanyienn: TMTENbHIE NOACTAHLYM, YCTAHOBEN TOKOB BHICOKOR 4aC-

midpaxpacoe (Tennosoe)

TOTH, WHAYKLHOHHOR CYLIH, CBY-YCTaHOBKH, 3NEXTPO-
aMNOBE EHEPATOPH, JEPaHSI TENEIKPIHOB, JNCTIIEES,
AHTEHHBI, BOAHOBOAK M T. A

Harperie NoBEpXHOCTH, PaCTIABNeHHbIE BEWECTEA, nd-
MANT. A

Tiasa 1. Kaaccuguxauus nezamusnvix ¢akmopos 19

Ipodoaxcenue maba. 2.1

Tpynna OBMN® DaxTopel Trnwaese ncToHmamn OBNO
[ pasepHoe wanyeHNe Taepsi 1 Ra3ePHHE TEXHONOMMECKNE YCTAHOBKH, 1066~
XHOCTH, OTPEXAIOUE NAIEPHOE HATYNEHHE
YnbTpadMoneToBoe Caaposhas fyra, 30Wa nnaaMenHol 06paboTkH, namntd
Wanysenme r—
CTATWMECKOE NEXTPHIECTBO | InexTPOTEXHMHECKDR 000pYAOBaHME KA NOCTORKHOM
TOKE, BHTUNSLYONNE CHCTEMb, HEBMOTPIHCOPT,
TPAHCNOPTEPS, OKPACOHBE YCTBHOBKH M T. 1. CHCTEMS, B
~KOTOpLX MMEET MECTO TPEHWE PASHOPOHbX MTEpHAN0B
Duanveckwe OTHOR, PATHOUIOTO-
(npoROMXEHwe) | HOHMPYIOUME KITerA SIEPHOE TONAIMBO, PAYMOIKTHBHHE 5
b, NAMEHSIEMHIE B HAYKE M TEXHHKE, PEHTTEHOBCKAE A=
bexTockons M Ap.
AnexTpieckuit 10K INEXTPMIECKHE CETH; INEXTPOYCTAHOBKM, PAcnpenentTe-

T, NEXTPONPHBO/ W T. A

A | NPOBOAK, BORONPOBO/K FOPRNER BOK, PACTNaBL, Ha-

ToBEPXHOCTH HArpesaTensHoro 0BOpyAoBaHWA, Napo-

TPeTHE W PACKAeHHE WIAEVS W 3AOTOBKM, XONOTb-
HOe 0BOPYAOBANNE, KDHOTEHHLIE YCTAHOBKA

Xumunueckme

YTesKi TOKCHNHBX W BPE/bX 2308 K3 HETEPMETHIHOTO
06OPYAOBANYR M EMKOCTEH, HCNADEHWS M3 OTKPHITHX EM-
XOCTE# W NP NPONMBax, BLOPOCH BPE/HLIX 13308 NP
pasrepMETM3ALIM 0GOPYL0BIHNS, BLACNEHUR BPELNbLX
12308 NpH 0GPABOTKE MATEPHANOB, OKPICKA PACTNEHH-
€M, CYLUKa OKPALIEHHLX NOBEPIHOCTER, BAHHE FANLEAHN-
ueckot 06paborin v 4p.

‘BaneunennocTb paboved

06pa00TKa MATEpHANOB A6PAIMEHEM WHCTPYMEHTOM (13-
70U, WNOBAHHE W T. JL.), CBAKA W FG30BAR W NNG3-
MeHHas Peaka, NepepaboTka CulNy kX MaTepuancs, yia-
CTHOA BOMBIN 1 ONMCTKN OTAMBOK, 06paboTI XpynKix
MTEpHAIOB, NAAKA CENHUOBLMM IDHTIORMY, N13iKa Be-
DWW IDHIIORMN, COREPXALIMY GEpWANN, YHacTKH
OGNS W PAIMONa MATEPHAN0s, MHEBMOTPAHCNOPT
ChY X MATEPHANOB W T.

Tonajanve SA08 Ha KOXHE
1OKDOBB M CAMICTHE

3aN0NHENNE EMKOCTER, PACTNENNE XWAKOCTER, ONPLC-

Tonajame W08 B XEnyOH-
HO-KMIENHBI TPAKT Henosexa

OwMBKN NIPH MCNONLIOBAHMM RAOBHTHX XWIXOCTER

Muxpoopranvamsi - (GaxTepus,
BpyCH)

MAEPOGHONOTVNECKHE TEXHONONAH, LTaMMbi W 00padE
BAPYCOB U T. A

XMBOTHIE)

CenbCKOXOIRIACTBEHHE W NORONBITHEE XHBOTHLE
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Ipysosaxeamusie npucnocobienus (KpIOKW, NEKTPOMATHUTHBIE
waitbn, rpeitdeprl, noaxsathi u 3axsarel, puc. 3.138) sasiorcs oco-
60 OTBETCTBEHHBIMH CTAIMN KPAHA M M3FOTABAMBAIOTCH noa dop-
My nepemeniaembix rpysos. lepnoamyecknii KoHTPoAb 32 X COCTONA-
HHeM pabouHX NOBEPXHOCTEH (M3HOC, OTCYTCTBHE TPEINH W Jedex-
TOB) qf‘mcncmmafr 5e30NacHOCTb NPH IKCIAYATALMH TPAHCIOPTHBIX
YCTPOMCTB.

.a)

Pue. 3.138. Ipysosaxsanisie npuenocobacHus: @ — KpIOK; 6 — INEKTPOMATHITHAS
wanba: [ — NeKTPOMATHNT, 2 — KOpnyc; & — rpefidiep; 2, 0, € — KICWEnsle JAXBATL
ANS BATOB, CAMTKOB # PYAOHOS

Peeucmpauus, mexnuseckoe oceudemeascmeosanue u ucnpimanue
IITM u T3V smnsietcs BAAMEiIMM METONOM OBCCTIeueHHs MNoIb-
EMHO-TPAHCAOPTHOTO  0GOPYAOBAHMS M JIONLEMHO-TPAHCTIOPTHBIX
mawmn. Hamsop 3a Gesonacnocteio TTTM ocywectsasier Poctex-
Hazop.

Kaxnas m3roTowieHHas 3aBONOM-M3TOTOBHTENCM IPYIONOXBEM-
Hasl MawMua 1onxkHa Owih NPUHATA OTACAOM TEXHHUECKOIO KOH-
TPOAS M cHAOKEHA NACNOPTOM, MHCTPYKUMEN 10 MOHTAKY M 3KC-
TUIyaTalMi M APYToil TEXHUYECKON JOKYMEHTAlUMeH, NpeaycMoTpeH-
noit TOCT wan TV. Jlo nycka & paGoTy rpy3onoasemMHas MaiimHa
NOMVICKHNT pecucmpanuit 8 opeanax Pﬂ(‘lﬂ?.\'ll(ld‘}a[!ﬂ. KOTOpBIC BbL1AIOT

paspelienye Ha BBOA ee B dKcnayaraumio. MpysonoasemHas Mamn-
Ha TOLIEKHT NEPCPErCTPALIMN T10CE NPOBENEHNUS PEKOHCTPYKUMH
MALIMHBL, PEMONTA, NEpeiadd MAllMHbl APYIOMY BAajie/buy, nepe-
CTAHOBKH HA HOBOC MECTO.

Bee BHoBbL yCTaHasjinBacMbie TPY30NOALEMHBIC MAIIWHBL, 4 TAKKE
CBEMHBIE TPY303AXBATHBIC YCTPOICTBa /10 NycKa B paboTy noLiexar
MEXHUHECKOMY 0C8UNeMEABCMEOBAHIIO. nc[VI'ﬂI‘IHOE OCBHACTENLCTBOBA-
HUE NPOBOAMTCH OTACIOM TEXHUYECKOTO KOHTPOAS MPEANPHATHA-H3-
TOTOBMTES NEPE OTNPABKoil KpaHos notpeburenio. Haxonswmecs s
DKCIYATAUNH TPY30NOABEMHBIC MALIHHbBL JIOJKHBI NOABEPIaThCH Ne-
PHOAMHECKOMY HACTHHHOMY OCBHCTCBCTBOBANMIO Yepe3 Kaxibie 12
MECSHUEB, a TOHOMY — yepe3 3 rofa. Pejko nenoanyemble MaiiuHb
(HanpuMep, KpaHsl, OBCAYKNBAIONIAE NPONIBOJACTBEHHBIE NOMEIlIEe-
1S TONBKO NPH PEMOHTE) OIBEPIAIOTCH NOAHOMY TEXHHYECKOMY OC-
BHICTEALCTBOBAHHIO Hepes 5 JeT.

ﬂpn NOAHOM TEXHHUECCKOM OCBHACTC/ILCTBOBANMM TPYIONOABEM -
HAst MAUIMHA NOABEPraeTCsi OCMOTDY, CIMAMUMECKUM U UHAMUMECKUM
ucnsimanusm, NpH  MACTHYHOM TEXHHYCCKOM  OCBHACTEABCTBOBA-
HHUM — TOJILKO OCMOTPY.

I'lpu 0OCMOTPE  YCTAHARIHBAETCH HAACKHOCTb KaxXA0ro yina
HNEMEHTA MAlLMHbL, CTENeHb M3HOCA KAHATOB, Leneil, KPIoKos, 3y6-
HATBIX M MEPBSYHBIX NEpenad, TOPMO3OB, annapatos ynpasieHus u
JPYTHX YCTPOIicTB, onpeaensiercst paboTocnocoGHOCTL NpHBOpos 1
yeTpoiicTs 6e30MacHOCTH, KPEILICHHE KAHATOB, HAIMYHE M HCNpas-
HOCTD 3a3CMJICHHS H NEKTPHUCCKUX 64'IOKMPD|!DI(, COCTOAHME Orpa-
AKICHMIA, NEPUL, IECTHHIL U T. 11,

CTaTHYECKOE MCTILITAHNE TPY3ONOABEMHOM MAlIMHBI HMEET le-
JIbI0 POBEPKY €€ MPOYHOCTH B LEJIOM M NPOMHOCTH OTAEABHBIX e~
MeHTOB. Y CTPeOBbIX KPAHOB NPOBEPSIOT TPY3OBYIO YCTOHUMBOCTL
nos Harpy3koit, Ha 25 % npesbinaiomeii HomuHanbHylo. Menbita-
HME CTPEIOBLIX KPAHOB NPOBOAAT NPH MAKCHMATLHOM M MHHAMIL-
HOM BbLICTE CTPEbl B MONOKCHWM, OTBEHAIOWEM HAMMEHbILICH yc-
TOHYMBOCTH KpaHa, MPH ITOM [PYy3 MOAHHMAETCH Ha BHICOTY
100...200 mm. Kpan cuMTaeTcsi BHUICPKABLIMM MCTIBITAHME, €CIH B
Teyenue 10 MHH NOAHATHI TPY3 HE ONYCTHACH HA 3EMI0, @ TAKKE
He oBHapyXeHO TpelnH, 1eOPMALIMN H APYTHX MOBPEKACHHUIT.

TPy30n0abeMHasi MalMHa, BBUICPKABILAS CTATHYECKOE MCHbITA-
HHE, NOABEPracTCH AMHAMHYECKOMY HCNBITAHWIO C UCIbIO TNPOBEPKH
NIEHCTBMSL MEXAHH3MOB, TOPMO30B, YCTpoiicTs Gesonacoctd. Tlpu
JIMHAMMYMECKOM MCTILITAHMM TPY3 JIOJKEH NPEBBIUATL HOMHHAIb-
Hbtit Ha 10 %.
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KonrponsHbie Bonpocs!

1. Kakue meToRs! ncnonsaylotes ana obecnenens Gesonachocts MTMI

. Kax paccuntaTe onacHyio 30HY rpy3ONORBEMHOTO Kpanal

. Kak 86I6path KanaT AnA 3aRAHHOR Harpy kil

. Hem 1 KaK OnpeaenseTcs yCToRHBOCTL KpaHal

. Kakve yctpoiictsa obecnevenms 6e3onachocTn npumensiorcs Ha MTM?

. KaK n Kem OCYWECTBNAGTCA PEruCTPaLIS, OCBNAETENLCTBOBIHHE H MCTbi-
Tanwe MTTM?

cwmawN

Fnasa 4

3ALLMTA YENOBEKA OT OMACHBIX ®AKTOPOB
KOMIMMEKCHOTO XAPAKTEPA

4.1. MoapHan 3alMTa Ha NPOH3BOACTBEHHbIX O6beKTax

Mepe! IPOTHBONOKAPHOI 3AUIHTE MOKHO PAIAEANTL HA NMACCHB-
HBIC W AKTHBHBIC.

Ilaccusnvie mepbi CBOIATCA K APXMTEKTYPHO-TUIAHMPOBOMHBIM
pewenmsiv. TIpn NPOCKTHPOBAHMM 31aHNS HEOOXOAMMO NpeaycMoT-
perb yIo6CTBO 110AX0A2 W NPOHMKHOBEHMSI B NOMELICHMS N0Xap-
HBIX [OAPAIENCHHIT, CHUKCHUE ONACHOCTH PACNIPOCTPAHEHNS OTHS
MEAILY ITAKAMM, OTACALHLIMH MOMEWEHHAMN N 3AAHHAMH, KOHCT-
PYKTHBHBIC Mepbl, 0DCCTICUNBAIOUIME  HE3ANLIMISCMOCTD  3aHY
NPOTHBOMOKAPHBIC ~ PA3PLIBBI, NPErPAibl U PacnpocTpaHenns
OrHsi, BHITIOJHCHHE KOHCTPYKLMSA 3aHNA M3 TPYAHOTOPIOUNX MaTe-
PHMAIOB M T. 1.

Axmuensie mepsi 30K1I0MAI0TCH B COIMAHMN ABTOMATUYECKOI N0~
KapHO CHIHATM3ALNN, YCTAHOBKE CHCTEM aBTOMATHYECKOTO NoXa-
POTYILCHMS!, CHAOKEHUH TNOMEIICHNI NEPBUUHBIMU CPEACTBAMM NO-
KAPOTYLICHMSE M JIP.

Haccugnvie mepvt. APXMTEKTYPHO-IUIAHHPOBOMHBIC PELICHMS 3a-
KJIOMAIOTCS B 30HUPOBAHMM TEPPHTOPUM MPEANPHATHS W YCTAHOBIE-
HHM MEXIY OTACJABHBIMM 3MAHHAMM NPOTHBOMOKAPHBIX PA3PbIBOB.

3onupoeanue meppumopuu NPCANPHATHA OCYILECTRISIOT MCXOAsS
M3 TEXHOJIOTHYCCKON CBA3M M XApakTepa MOXapHbX OnacHocrei,
NPUCYLLIMX PABTMYHBIM TEXHONOTHYECKMM npoleccam. 3aanmsi, co-
OpYXKEHMS, CKJIAIbI C NOBBILIEHHON MOXAPHOI ONACHOCTBIO Pacno-
JAMAOT € MOABETPEHHON CTOPOHBL.
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TIpomueonoxcapvie paspuiesi ACAAOT JUIS NPEAYNPERICHHS pac-
[IPOCTPAHEHUs NOXAPa C OIHOTO 3AHKA Ha Jpyroc. Beanumnna npo-
THBONOKAPHOTO PAIPHIBA JABHCUT OT CTENICHN OTHECTOHKOCTH 3a-
\itil, KATEeropuM TOXapHOf OMACHOCTH, MPOTHKEHHOCTH M ITAKHO-
CTH 31aHMi.

115t NPHEANACHHOTO ONPEIEACHHS BENMUHHEL NPOTHBONOXKAP-
Joro pasphiBa R (M) MOXHO HCTIONLIOBATH CAEAYIONIYIO 3ABHCH-
MOCTB:

R =kJF,

e k — ko3(pHIMENT, 3ABHCSLLHIT OT TCMIIEPATYPI FOPAILETO 06b-
eKTa, PACTIONOKEHUS W CTENCHH YEPHOTBLI TOPSILLCTO H 06ayHaeMoro
obbekTa (06buHO 0,85...0,95); F — niouaab MaKCHMAIBHO BOIMOK-
HOFO NIaMEHH TOpSILILEro 06BeKTa, M.

Jins orpaHutenus PACTIPOCTPAHEHMS! NIOKAPA BHYTPH 3AaHMA
11PEAYCMATPUBAIOTCA CHICUMAIBHBIC KOHCTPYKTHBHLIC MCPOTIPHATHA.
K HHM MOKHO OTHECTH: TIPOTHBONOXAPHBIE CTEHbI, NPOTHBONOKAP-
Jibie 30HBI, NPOTMBONOXAPHBIC NEPEKPHITHH, JCrKOCOpacHiBACMEIE
KOHCTPYKUHH, OTHENPErPAINTENH, CHCTEMBI TIPOTHBOALIMHOI 31N~
ThI 3MAHUA W Ap.

Tpomusonoxcapnvie cmenst (Gpandmayope) TPUMEHAIOT JUIL pas-
JenieHusi Lexa Ha NpoTHBONOXapHbie otceku. Tlpornsonoxaphbic
CreHbl OMMPAIOTCS Ha (BYHIAMeHTHI Wik (yHAaMeHTHbIE GaIKy, BO3-
BOMSTCS HA BCIO BHICOTY 3aHmst (pHC. 3.139).

[pomusonoxcapnbie 301t — FTO PAVICANTENLHBIC 30HB /LI OTpa-
HUMEHHS PACTIPOCTPAHEHUS NOXAPa B 31aHWH. O6bIMHO 3TO nponeT

Puc. 3.139. TlpoTHBonoxapiuie CTens — GpanaMayphi: [ — nonepeunbiil Gpananay-
2p; 2 — nponoALHLI BpaaMaysp; 3 — NOAGPHEA MOCTHK
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31aHMsl, OTACAAEMBIN CTEHAMN M MOKPBITHSAMH, KOTOPBIt pasaensiet
JAaHHE HA NOKAPHBLIE OTCEKH € PA3HON N0XKAPHOIT ONACHOCTHIO.
Tpomusonoxcaprvie nepexpumus MCKAOMAKOT PACHPOCTPAHEHHE
NOXapa 10 BEPTHKAIM 3AaHMsI, OHM BBINOAHSAIOTCH €3 npoemMos
OTBEPCTHI M NPUMBIKAIOT K IIYXNM (HE MMCIOLIMM OCTEKACHMS!) yya-
CTKAM HapyXHbIX CTCH.
Jeckoctpacuicaemwie koncmpykuyuu (JICK) obecnieunpaior chnxke-
HHUC HArpy3KH Ha KOHCTPYKUMIO 3aHHA 1PH B3PLIBHOM TOPEHHH.
B Kauectne 1erkocOpackiBaMbIX KOHCTPYKIIMIL HCNOALIYIOT OCTeK-
JNICHUE 31aHMI, ABEPH, PacnaliHbie BOPOTA, NMOBOPOTHLIC NAHENH,
cOpacsisaembie yuactku Kpoin. [pi sapuise JICK cOpacwisatorest
3d CYET MOBBLILEHHOTO JAARACHNS BHYTPH 31aHus (YAAPHOIl BOAHLL),
NPEAOTBPALIAS TEM CAMBIM PA3PYIICHUE JMAHNS.
Oenenpeepadumenu — 310 yCTpOICTBA, NPONYCKAOLUINE NAPOBO3-
JYWIHBIC CMECH, HO NPCHISITCTBYIONING PACTIPOCTPAHEHMIO NIAMEHH.
OruenperpaanTes YCTRHABIMBAIOT B TPYOONpPOBOAAX FOPIOUMX Fa-
308, Ha PE3EPBYAPAX FOPIOUYMX KMAKOCTeH. OHW NpeACTaBnsIoT co-
Goit MeTANANYECKNIt KOPIYC, 3aN0JHEHHbI HETOPIOYMMH HacaaKa-
MM, FPABUEM, METAUINYECKON CETKON M T. .
Tpomueoduimnas 3auuma CHIKACT JUILIMACHHE 3AaHUS NPH NO-
xape n obecneunpaeTest KOHCTPYKTHBHBIMH PCIICHNUAMM, KOTOpbIE
HE M03BOAAIOT PACNPOCTPAHATECS JBIMY 1O TOPH3OHTAILHBIM W BEp-
THKAIBHBIM KAHANAM B 310NN, K TaKIM KOHCTPYKTHBHLIM PELICHH-
HAM MOXHO OTHECTH:
* CO3NAHME HE3AALIMAACMbIX JICCTHHLL NYTEM YCTPOHCTBA BO3-
JLyUIHBIX 30H C NOOPOM BOIAYXd;

* HCTIONBL3OBAHUE OKOHHBIX NMPOeMOB, (hoHapeil is yianeHus
Zbima;

* YCTPOICTBO JILIMOBBIX JIIOKOB, NPOCMOB, IIAXT, Yepe3 KOTopbie
13 NOMEUIEHNS YAANACTCH JbIM.

AKmuenbie Mepbi 3UNTBI 3aKII0MAIOTCH B 0GHAPYKECHUHM NOXApa
(AaBTOMATHUECKOI CHTHAIM3ALIMK O MOXKAPE) H €ro TYWIEHHH.

Toxcapras cuenarusaqus MOXeT GbiTh NCKTPHYECKAH H aBTOMA-
THaeckad. TIpn HCNOLIOBAHKM DNCKTPHYCCKON MOKAPHOIN CHIHANN-
3AUNK M3BELLEHHE O NOKAPE OCYLUECTRIACTCS B TEYEHHE HECKOILKHX
cexkynn. CHCTEMA CHTHATM3AUMM COCTOMT M3 NPHEMHON CTAHUMM W
COCAMHEHHBIX € Heit u3sewateneii. B sasmcumoctn ot cnocoba
BKJIIOUMEHUS M3BelaTenci WIEKTPHUCCKAA TIOKAPHA CHIHANWU3AUNSA
NoApasne/seTcs Ha ayuesyio u uueiiduyio (puc. 3.140). Tpu ayue-
BOIl CHCTEME KAK/bIH M3BCUIATEND CAMOCTONTENbHO COOBLIAETCS CO
CTAHUMEH NPH NOMOIM ABYX NPOBOAOB — MPAMOr0 M 0OpaTHOrO.

Puc. 3.140. CxeMbi noxapioil cHrnammsatinie a — ayienoit; 6 — wacidmoi; 1 —
Ay 2 — npieMisiit anmapat; 3 — wiseutateny; 4 — wachd

[Tpy 970it cHCTEME NPHEMHASH CTAHLIA MOKET NPHHUMATL OIHOBPC-
MEHHO CHrHAIB OT Beex n3sewarencit. Llneidnas cucrema npeay-
CMATPHBACT NOCAEA0BATENLHOE BKIIOMCHHE H3BEIATEACH B 01N 06-
wmit nposon (weiidh). Hauano n KoHel nposoaa npHcoeanHeHsl K
npuempoit cranumn. Ha oany waeiidy Moxer 6uiTh Bratodeno a0 50
naBeuaTenci.

Curnan 0 nokape NOAAETCH HAKATHEM KHONKHM M3BCLIATENs!.
M3penarenn yCraHaBanBOT HA BUIHBIX MCCTAX B IPOM3BOACTBEH-
HBIX MOMEUIEHHSX, @ TAKKE W BHE TOMEICHHI 15 TOro, MToObl
BOIHUKIINIL BOAMIN NOKAP HE MOT NPENATCTBOBATL NOJAL3OBAHNIO
M3BCLIATECM.

B aBTOMATHUCCKON MOKAPHOIN CHIHATHIAUMM  MCTIOAB3YIOTCH
TEPMOCTATHI, KOTOPHIC TIPH TMOBLIUEHUI TEMIEPATYPBL 10 3AUAHHOIO
npeaena BKIIOYAIOT H3BEUATENH. ABTOMaTHUECKHM MOKAPHKIM H3BC-
WaTENeM MOKET ObITh METAUIMUECKAs IUIACTUHKA, COCTOsUAs w3
CIUIABA PAINMMHBIX MATEPHAIOB € PARIHYHBIM KO(puumeHToM pac-
wmpenns. B caydae NOBLILICHNS TEMIEPATYPHE 10 ONPEACIEHHOIO
npenena NAACTHHKA BBITMOACTC M COCAMHSET ABA INEKTPHUCCKHX
KOHTAKTA, PHBOSILNE B ICHCTBHE 3BYKOBLIC 1 CBETOBBIE CHIHAILL.

Ouarn ropennsi OGHAPYAHBAIOT TAKKE NYTEM PErHCTPALMK On-
TMMECKOTO M3JIYHEHHsS M MEPUAHMS TIAMEHH, 3A1LIMACHHOCTH, Ter-
JIOBOTO HAIYMEHHs!, CTENICHH HOHM3ALIMN OKPYXAIOLUEH CPEibl, H3ME-
MEHHA TEMNEepaTyphl i Aagienis. B 3aBucumocth o1 cnocoba pern-
CTpALMM JATHHKN CHCTEM T0KapOBIPLIBOJALINTH PAIIENSIOTCH Ha
JATUMKHM TUIAMEHH, JILIMOBbIC, TCIUIOBLIC, HOHH3ALMOHHbIC, NaTYUKH
JRRICHNST 1 KOMGHHHPOBAHHBIC, PETHCTPUPYIOUINE HECKOIBKO fiapa-
METPOB.

CHCTEMaMH NOXApHO# CHIHATM3aUMKM OBOPYAYIOT TEXHONOIHYE-
CKHE YCTAHOBKM TOBBILCHHON NOKAPHOH ONACHOCTH, NPOM3BOACT-

L ——
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BEHHBIC 3anus, ckaanbl. TloxapHas cHrHaaM3auus uMeeT Goabiloe
IHAYCHHUE JUISL OCYWICCTRACHUS MEP 110 NPEAYNPEXICHUIO MOKAPOB,
CIIOCOBCTRYCT CBOCBPEMEHHOMY HX OGHAPYACHMIO 1 BHI3OBY NOXap-
HBIX MOAPAIIEACHMIT K MECTY BOIHMKHOBEHMS NOXapa.

Tymenwe noXapa OCYWICCTRISCTCH CACAYIOUMMH OCHOBHBIMH
crnocobamu:

© M30JIILMS OMATA FOPEHMS! OT BOINYXA WAN NOCTYILIEHHS! TOPIO-
4ero (M3onsiums);

* CHIKCHHME KOHUCHTPALNK KHCIOPOIA B BOILYXE /10 3HAYCHMS,

TP} KOTOPOM He MOXKET NPOHCXOMNTD ropenie (pasbanienie);

* OXIKIACHHE O4Ara TOPEHUS 10 TCMNEPATYPLI HIXKE TeMIepa-

TYphl  BOCILIAMCHEHMS! (CaAMOBOCIIAMEHEHMNS, BCTIBILUKH) —
(oxnaxnenmue);

* TOPMOKEHHE CKOPOCTH XMMHUYCCKHX PEaKUMil OKMCACHHS (MH-

rubuposanue);

* MEXAHW'UCCKHIl CPBIB MIAMEHH B Pe3yabTate BOJACHCTBUA HA

HCTO CTPYH rasa WM KMIAKOCTH (MEXaHHYECKHIT CPbiB).

Ornerymamume sewectsa. K oruerywanmm seuecrsam otHocst
BOZ1Y, MOAABAEMYIO B OMAT FOPEHMS CTUIOMIHOI CTPYeil WM B PACTIbi-
JICHHOM COCTOSHHM M ODCCIEYHBAIOLLYIO [IABHBIM 0OPA3OM OXJAK-
A0t HPHEKT; BOIAYIIHO-MEXAHHUCCKYIO TIEHY, OKAILIBAIOLLYIO B
OCHOBHOM HM30ZMpYIOLIEe ACHCTBHE; MHEPTHBIE rasbl (YEACKHCbI
Ta3, a3oT, BOAAMOI nap), okaswiBAOWME pasbapafioliee ACHCTBIC;
TUIOTEHYIICBOIIOPOIHBIC COCTABLI, OBAANAIOLINE CHOMCTBAMM XHMM-
HECKMX MHTHONTOPOB; NOPOWIKOBBIC COCTABL, OGAAAAIOUINE YHUBED-
CATBHBLIMU OTHETYIIAUINMK CBOHCTBAMM; KOMOMHMPOBAHHBIE COCTA-
BRI (COUCTAHHE NOPOUIKOBBIX M NEHHBIX COCTABOB, BOAOFANOTEHYIE-
BO/IOPO/IHBIE IMYJILCHH).

BhiGop BewecTsa /L1 TyleHus MOXapa 3aBUCHT OT TEXHONOMMH
MPOM3BOACTBA, CBOHCTB NPHMEHACMOTO ChIPhH, YCJIOBMIL, MCKIO-
HAOUMX NOSBACHHE BPEAHBIX NOGOMHBIX ABNCHMIl NPH pearnposa-
HHH OFHETYIALIErO CPEACTBA € TOPAWMM BEWIECTBOM (Hanphmep,
B3PBIBOB, 00PA30BAHMS TOKCHYHBIX TA30B W ap.).

Tywenue 60doii. Bona sisnsiercsi HamGonee aewienbis u pacrnpo-
CTPAHEHHBIM CPEACTBOM TylleHUs noxapos. Oxa o6aanaer BLICOKOH
TEILIOEMKOCTBIO, 3HAYMTE/ILHBIM YBEAHUCHHEM 00BEMA NP NAPOOs-
pasosanuu (1 1 Boasl oGpasyer npu uenapennu cesie 1700 a napa).
Bojty npuMeHsIOT L1 Tywens noXapos TBEPABIX FOPIOMHX MaTe-
PHAIIOB, CO3MAHMA BOISHBIX 3ABEC M OXIAKICHWS OGLEKTOB, pacro-
JIOKCHHBIX BOJIN3H O4Ara FOPEHMsL.
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Vaumvigas 661coKyI0 21€KmMponpPoOGOIHOCMb 600bI, €e HeALIA NpuUMe-
HAMb QA5 MYWEHUs NONAPO8 HA INEKMPOYCMAHOBKAX, HAXOOAUUXCH
00 HANPANCEHUEM.

1pu mywenuu 6000 HedhmenpodyKmui u dpyaue 20pioue sewecmea
GCHABNGAIOM U NPOJOANCAIOM 20pemb HA NOBEPXHOCMU, NOIMOMY Hp-
(hexm mywienus nodOGHBIX BEUECME PE3KO CHUNACMCA.

Boay NoAaloT B OMAr FOPEHUs B BUAE CIUIOMIHBIX MM PACHBUIEH-
Hpix cTpyil. CrulowHbIe MOUIHbIE CTPYH COMBAIOT f1aMsi, OAHOBpe-
MEHHO OXIAKIAs MOBEPXHOCTh. PacnbuieHnas CIpys B psie caydaes
fonee apdekTHBHA, HeM CIUIONIHAs, T. K. TIPH PACMbUICHHH O3~
JOTCSL AYMIIME YCAOBHS JUISL HCTIAPEHMST BO/IBL M, CIEA0BATENBHO, LISt
oxiaxaeHns n pasbaBicHMs roploveH Cpeabl.

JLnst yayduienusi CBORCTS BOJIb TIPH TYIICHHN NOKAPA B HEC MO-
VT 100ARAATHES PAITHUHBIE XMMUUecKne Bewectsa. Hanpumep, npu
NOGARACHUHN B BOAY NOBEPXHOCTHO-AKTHBHEIX BELLCCTB (CMaunBaTe-
aeit) B 2...2,5 pa3a CHUAKAETCH PACXOA BOALI M YMCHBILACTCS BPEMA
pywenns. Tak, sseaenue B soay or 0,5 10 2,0 % cmaunpatens nosst-
waet HPHEKT TYICHHs MOXKAPOB MI0XOCMAUHBAEMBIX BCUICCTB W Ma-
TCPHANOB NOYTH B /Ba pasa. JLis NoaydeHust BOAOXHMHNECKHX pac-
THOPOB B BOAY JA00ARNSIOT TAKAKE CyAbhonats, cyabhonoast, neno-
obpasosateny.

Xopoumii 3pPEKT NpH TYLICHHUN TOKAPOB NOCTHIACTCS TIpHME-
HEHMEM  BOAMBIX OMYILCHI  TAJOFCHHPOBAHHBIX  YIIEBONOPOAOB
(cmech Bonbl € 10 % 6pomaTina, terpadropanbpomatana u ap.),
T. K. TIPH 9TOM HAPSIY € OXIAKAAIOUMM JAEHCTBHEM BOABI NPOSBAs -
eTes MUrHGHpyioLiee NeHCTBHE TATOTeHHPOBAHHBIX YIIEBOAOPOIOB.

Tyuenue nenoi. Cnoit NeHbl NPENATCTBYET BOJACHCTBHIO Tenua
30HbI TOPEHMS HA NMOBEPXHOCTh FOPIOYNX BELIECTB M OKA3LIBAET H30-
ampyioutee aciictene. [leHy (XMMMUECKYIO M BOJAYLIHO-MeXaHnye-
CKYI0) NPHMEHAIOT U1 TYLUCHUS TBEP/BIX BEUIECTB, CrKOBOCILIAME-
nsionwxes kuakocteit (JIBXK) ¢ notHoctsio menee 1,0 r/em’ u e
PACTBOPAIOLINXCA B BOJE.

Xumuneckan nena 06pasyercsi B pe3yibTaTe PCAKLMK MEXY lue-
JI0MBIO M KMCAIOTOM B NPHCYTCTBUM NeHoobpasosaTens.

Bosdywno-mexanuneckas newa — KOMIOWIHAA CHCTEMd, COCTOS-
a5 13 NY3LIPHKOB ra3a, OKPYKEHHBIX IUIeHKaMu Knakoctn. Ee no-
JYHAIOT CMCUIMBAHMEM BOABI M MIEHOOBPA3OBATENst C OJAHOBPEMEH-
HBIM IPHMEITHBAHKEM C BOYXOM.

OrHeryiaie CBONCTBA BOIAYIINO-MEXAHHUECKOH NeHbl onpe-
JCARIOTCH €€ KPATHOCTBIO, MO KOTOPOH NOHMMACTCH OTHOLICHHE
0bbema nenbt K ofbemy ee Kuakoii hassl (win o0beMy pacTsopa, W3
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KOTOporo oHa oGpazosaa). [lensl GbiBAIOT HM3KOKpaTHBIE — C
KpatHocTbio oT 8 110 40, cpenneit kpatHoctn — ot 40 10 120 u BbicO-
KOKpaTHble — cBbite 120.

Tywenue unepmuvivu pasbagumeasmu. B Kauectse orseryiaumx
COCTABOB JU1si OGBEMHOTO TYIIEHHS HCNIONB3YIOT MHEPTHBIC pazbasn-
TEAN — BOMAHON Nap, AMOKCHIL YIIEPOAa, A30T, aproH, JAbIMOBbIE
rasel M JieTyMMe MHIMONTOPBI (HEKOTOPHIE TAIONEHCOACPKALINE Be-
wecrsa). Tywenne npu pasGasaeHnu cpebl HHEPTHLIMK pasbasuTe-
JISMM CBA3AHO C MIOTEPSIMM TEIUIA HA HarpeBaHne 3ThX pasbasureneil
M CHWKEHHMEM CKOPOCTH Tipollecca i TeruioBoro agdekra peakimu.

Bodsnoit nap NPUMEHSIOT JUISL TYLICHNS TIOXKAPOB B NOMEILEHHSX
HeGOoNBLUIOro 00BbeMa U CO3NANMS NAPOBOIAYIIHBIX 3ABEC HA OTKPhI-
THIX TEXHOMOFHYECKUX MIOIATIKAX.

Yeaexucavit 2a3 NPUMEHSIOT LISt 0GBEMHOTO TYLIEHHS 0KAPOB
na cknanax JIBK, akkyMyasTOPHBIX CTAHIMAX, B CYLIMABHBIX NEYax,
B NOMCUICHUAX M 30HAX, IJIE PACTIONOKEHO NCKTPOOOOPYAOBaHHE,
HAXOASILIEECs MO HANPSKCHUEM, 2 TAKKe 10poroe 06opyroBanne n
LCHHOCTH, KOTOPBIC MOTYT ObITh NOBPEAKICHB BOLOH M NeHON (KOM-
MBIOTEPHBIE 3A/1bl, KADTHHHBIC FAIePer U T. ). YIICKHCABIM [a30M
HEJb3sl TYWUTD UICAOYHBIE W WIEI0YHOIEMENIBHBIC METALIL, HEKOTO-
PBIE FTUAPHILL METAILIOB.

Tywenue nopowkoesimu cocmagamu. ITh COCTaBLl 00JANAOT Bbi-
cokoii ornerywaeii apdekTnBHOCTHIO. OHN CNOCOOHBI MOAARIATH
TOpeHNe pauINHbIX COEAMHEHHI W BEWECTB, AN TYUWCHHHA KOTOPLIX
HE TIPUMEHHMMBI BOAA M NeHa (MCTIUIJII.»I, METAIOPraHHYeCcKHe co-
CAHHEHHUA M T. ﬂ.). HX MOXHO NPUMEHATL NP TYIIEHUH NOXAPOB HA
IEKTPOYCTAHOBKAX 10/ Hanpskernem. OCHOBHYIO poib NpH Tylue-
HUM NOPOLIKAMYU MIPAET MX crnocobHoCTL MHrnbuposath naams. Or-
Herywaumit adubekT, HanpuMep, NMOPOLIKOB Ha OCHOBE OMKapboHa-
TOB UIENOMHBIX METALIOB 3HAYHTEBHO Npesbilaet ekt oxnax-
JICHUS AN Pa3GaBIeHHs IMOKCHIOM YIZIEPO/IA, BbUICASIOLMMES PH
PAINOKEHHH ITHX NOPOLIKOB.

Meuorue OTHETYLIAUIHE BELICCTBA NOBPCXIAAIOT OGOpyﬂUllﬂ}lMC,
IMosTomy BEIGOP BMAA OFHETYLIALIETO BEWIECTBA ONpEAC/sieTcs He
TONBKO CKOPOCTHIO H KA4ECTBOM TYILCHMSH NOXapa, HO M Heobxonu-
MOCTBIO MMHHUMH3AUHK ymcpﬁn, KOTOphIﬁ MOXET ObiTh TIPHYMHEH
NOMEIICHHIO M HAXOMMIUNMCH B HEM NpeaAMeTaM u 060[’)’[10[)8"")04

Cmauuonapusie yemanoeku mywenus noxcapa. B 3aBUCHMOCTH OT
HCMOABL3YEMBIX B YCTAHOBKAX OTHETYLIALIMX BELIECTB OHW nojapasie-
JISIIOTCH HAa BOASIHBIE, MEHHBIC, MA30BLIC W NOPOLIKOBLIC

Bodsmbie CMAWUORGPHBE YCMAHOBKU TIONYMWAN Hanbosee Wnpo-
koe pacnipoctpanenme. [IPHMEHAIOTCS CTAUMOHAPHBIC YCTAHOBKM
JIBYX THIOB — CHIPUHKACPHBIC M APEHUCPHbIC.

ChpunKiepisie YemanoeKu BKIIOMAIOTCH ABTOMATHHECKH TIPH N0~
BLILEHHN TEMTIEPATYPhi CPEIbi BHYTPH MOMEIICHHUS 10 321aHHOTO
npesenia. JlaT4uKaMU STHX CHCTEM SBIBIIOTCA CNIPUHKICPBL, JICTKO-
JIABKMii 3AMOK KOTOPBIX OTKPBIBACTCS PH NOBBILICHHH TEMNEpary-
pbi. CIpHHKIICPHBIC YCTAHOBKH MMEIOT OCHOBHOI W ABTOMATHHCCKIH
(BCNOMOTATEABHBII) BOAONMTATENN. ABTOMATHYECKHI BOJONHTATCAL
(BoAOHANOPHBI GaK, rMAPONHEBMATHUECKAS YCTAHOBKA, BOIONPO-
BOJL M AAP.) OJIKCH MOABATh BOLY 110 BKAOUEHHS OCHOBHOTO BOILO-
iratens (HACOCHBIX CTanumit). Boasnbie CIPHHKICPHBIC CHCTEMbI
HCHOABYIOT B NOMEMIEHISIX C TEMIEPATYPOil BO3IYXA He Hitke 4 C,
4 B HEOTATUIMBACMBIX MOMELIEHHAX TPYOONPOBOABI 3ANOMAHAIT 10
JIYCKOBOFO YCTPONCTBA aHTH(PH3OM. . )

CnpuHKIcpHas ycraHoska (puc. 3.141) npeacrasaser c(.)ﬁx)u
CHCTEMY PA3RETBICHHBIX TPYGONPOBOIOB, PA3MELIEHHBIX N0/ 1I0TO1-

Puc. 3.141. Cxema CpUNKICPHOR YCTAHOBKN NOXAPOTYUICHHS: | — KoMNpeccop;

+ 2 nienmoGaK: 3 — MArMCTPATLHBIA TPYGONPOBOA; 4 — MPHEMHAR CTAHUWNSA NOADP-

Nt CHIHATIGALN; 5 — WLHT YIPAIICHIA 1t KOHTPOMH; 6 — KONTPOABHO-CHTHATH-

il KAanAI: 7 — CHIHATHITOP Aamienus; § — nuTaTeannuil TpyGonposoa; 9 —

opociTeni (crpuiiepw); 10 — pacnpezcawTensubill TpyGonposox; /1 — ueTpo-
Gemnniit Hacoc
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KOM TIOMEUICHHS, B KOTOPbIC BMOHTHPOBAHbI CIIPUHKAEPE! (CIPUHK-
JiepHble roosky). Kaxawiii cnpunkaep opoiuaer ot 9 10 12 M° mo-
waau nona.

Brixoanoe otsepeTie B cripuHkiaepHoii ronoske (puc. 3.142) 3a-
KPITO JICTKOILIABKIM 3aMKOM. TIpH NOBBILICHIN TeMNEepaTypl npH-
110/ 3aMKa PaCIVIARIACTCS (TEMIEPATypa NAABICHMS NPHIOS 3aMKa
72 °C), 3aMOK 1O ACHCTBHEM AABJICHUSA BObI, KOTOPOIi 3aNOAHCHbI
TPYGONpPOBOABI, BLIGPACKIBACTCH, M BOMA PA3OPLI3INBACTCS, YAAPAACH
0 sepekTop. B CHPUHKICPHBIX TONOBKAX COBMELUCHBI AATHMKH W
npucnocobacHmst uist BriGpackiBaims Boasl. B cnpuukiephsix ycra-
HOBKAX CHPHHKJICPHBIC TOIOBKH ODIANAIOT CPABHMUTENLHO GOABILION
HHEPUHOHHOCTBK) — OHMH BCKPLIBAIOTCH Yepes 2.3 MuuH € MOMEHTa
TOBBILICHHS TEMIIEPATYPBI M JIMWL T, KOTOPHIE OKA3AINCH B 30HC
BBICOKOMH TEMIEPATyphl NoXapa.

Puc. 3.142. YCTpOACTBO CIpIKIEPHOI TOTOBKI € METALAMIECKHM KMKON: | — Kop-

nye co wryuepom; 2 — GpoHIoBoE Koablo ¢ pamoii; 3 — aeduextop (poserka); 4

MEMOPANA C BLIXOTMMM OTBEPCTHEM; 5 — CTeKAILR noaycdepuieckiit Kianan;
6 — waitba; 7 — JerkonaaBkuit 3aMoK

Jpenuepnsie yemanoeku NPUMEHAIOT B NOMELICHHAX € BBICOKOI
noxapHoit onacnoctsio. Ipu ropennn JIBX 5t ycranoskm noka-
JIM3YIOT NOXAp M NPEAOTBPALIAIOT PACTIPOCTPAHEHHE OTHS HA COCE-
Hee obopyaosanue. JIpeHUYEPHBIC TOJNOBKM YCTPOEHBI AHANOrHYHO
CNPHHKJIEPHBIM, HO Yy HMX OTCYTCTBYET Jerkomniaskuit zamok. Ilo-
ITOMY TPYGONPOBOABI NO/L NOTOJIKOM HE 3aNONHCHBI BOAOH, KOTOpas
NoxaeTCsi TOJLKO NPH BKIIOYEHHH HACOCOB noaaun Bojasl. Hacocwt
MOIYT BKJIIO4ATLCH BPYYHYIO WIH aBTOMATHYCCKH NpH Nojaye CHrHa-
JIa OT aBToMaTH4eckoro ussewarens. Ecau CNPHHKJIEPHAs yCTAHOBKA
cpaﬁ.’n’unac‘r TOJILKO HAJL OHMaroM noxapa, To ApeHuYepHas opowaer
BOJIOi BECh OpOLIaeMbiit 00beM, T. K. TPYGONPOBOALI HE 3aNOMHEHbI
BOJIOJi, TO IPEHYEPHBIE YCTAHOBKH MOTYT MCTIOAB30BATLCH H NPH MH-
HYCOBBIX TEMIIEPATYPAX B MOMEILCHMM.

B yemanoekax sodonennozo mywerus OCHOBHBIM DJIEMEHTOM SIB-
nseTcs reHepatop newst (puc. 3.143). B reneparope neHbt BoasHaA
IMYALCHS, NIPOXOAS uepe3 pacnbunTens /, pacumpsiercs B andopy-
30pe 2 M NONANAeT HA METALIMYECKYIO CETKY J, Ile HACHILIACTCSH BO3-
JLYXOM, MTO W aeT OOWIBHOE NeHooOpasoBaHue.

3 2

Puc. 3.143. TeHepaTop BoAIYLINO-MCXANINCCKON NEHL: [ — COSIMMKTENBIAR FOA0N-
Ka ¢ pacnpeaeantencm; 2 — koprye-andipysop; 3 — cerka

Yemanosku 2a306020 noxcapomyuienus MOTyT ObiTh OGBLEMHOIO M
JIOKATLHOTO MOXAPOTYILEHUS (N0 0OBEMY M 1O MUIOLIALH). B nome-
1wennsx 06bemom 10 3000 M’ NPUMEHSIOT 0GBEMHOE TylCHHE Yrie-
KMCIBIM TA30M, a30TOM, aproHoM, a oGbemom 10 6000 M* — dpeo-
oM. Hasnavenne YCTAHOBKH — 6bICTPO 3AMNOAHNTL NMOMELLICHHE ra-
JOBBIMM COCTABAMM W COMATH B HEM Tpcﬁyc.uylo KOHUEHTPALHIO
MHEPTHOTO ra3a, NpH KOTOPOii NpeKpalaeTes ropeHne. Ycranoskn
PA3MELLAIOT B OTAEABHOM MOMELICHHH; NYCK UX OCYUICCTRISIOT Clie-
LUMAILHBIM ABTOMATHYECKUM YCTPOHCTBOM.

Vemanosxu ons Mywenus nONCApos NOPOUKOBHIMU cocmasamu MO~
IYT MMETb PA3IM4HBIE CXEMbI M BBIMOJNHSITHCA C NEKTPHYCCKHUM M
nucwomexalmwecxviu NYCKOM.

Ha HavanbHOR cTaammu noxapa U B NOMCUICHUAX, KOTOPbIC HE
060pyAOBaHbI CTALLMOHAPHBIMM YCTAHOBKAMM, MCIIONBL3YIOTCH NOpTa-
THBHBIC NICPBHYHBIC CPEACTBA TYLIEHHUS NOKAPA.

Hepeunnvie credcmea myuenus noxcapa. K HHM OTHOCATCH OrHe-
TYWINTENN, BEAPA, EMKOCTH C BOOH, SILUHMKH € NECKOM, JIOMBI, TONO-
Pbl, 100aTH M T. T

Oeuemywume/m B 3ABUCHMOCTH OT NPUMEHSAEMOrO B HHX OFHETY-
IWALLero BEWECTBa NOAPa3nefioTCs Ha NATh KNACCOB: BOAHBIC, MEH-
HbIE, YIJIEKHCIOTHBIE, TIOPOLLIKOBBIE, XTAA0HOBBIC.
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Lnpokoe npumenenne HaXoauT wcudkocmnoi oenemywumens
mapkn OX-7, koTopsiii 3apsixaercs Bono# ¢ robaskamu n(;scpxuo-
CTHO-AKTHBHOTO BELLECTBA MWW pacTBopamy cyabdanona, cyanpona-
Ta, NeHOOOPA3OBATENS WK CMAUMBATENS.

K KNACCY XUMUMECKUX NeHHbIX azuemyummmeri OTHOCHTCH OrHETY-
wnrean mapok OXTI1-10 w OXBIT-10. Tlpu npusenennn B aeiictens
OFHETYLIMTENEH B €r0 BHYTPEHHEM OOBEME NMPONCXOMAHT CMElleHNE
paHee M30MPOBAHHBIX JIPYT OT JIPYra 3anacoB KMCAOTH M ILENOMM.
B pesynstate ux B3aumoseiicTsns MHTEHCHBHO OGpasyercs mnewa,
JIABNICHHE B KOPIYCE OrHETYUIUTEeNS NOBLILIACTCH, M NEHA HMGPCICI.I-‘
BACTCH HAPYKY.

Ha NPOU3IBOACTBE NPUMEHSIIOTCH BU]()}'III”{I-I}L‘IIMN(‘ oznemywume-
au mapox OBI1-5, OBI1-10, OBIT-100, OBITY-250. Oun nf'mxcubx
6 % BOAHBIM pacTsopom nenooGpasoparens. [lapnenne B xopnyce
OFHETYLIMTEACH Co3aeTcs YIICKHCBIM Fa30! HAXOAAUMMCH B Crie-
unaneHbix Gautonax. Boaayuino-mexannueckas newa oGpasyercs B
pacTpybe, rae pacTBOP, BHIXOAAULMI N3 KOPIYCA, MHTCHCHBHO nepe-
MCIIMBACTCS C BO3IAYXOM.

Yenexucromnwie ocnemyuumenu mapox OV-2A, OY-5, OV-§ aa-
TOJHCHDL YITIEKHCIIBIM TA30M, HAXOMAUIMMCS B KWIKOM COCTOSIHMM
noa nasaennem 6...7 MIa. IMocne oTkpbiTHs BenTUAs B pactpyGe or-
HETYUINTES IMOKCHAL YIIEPOA NEPEXOANT B TBEPOE COCTOAHME W B
BHJIE 4903015 BLIOPACKIBACTCA B 30HY FOpeHus. YIJICKHCAOTHbIE OF-
HETYLINTEIN MCTONBL3YIOT JUIS TYIIEHUS DACKTPOYCTAHOBOK, HAXOAN-
LUHXCS IO HANPSKEHHEM.

MonepH3npoBaHHbIM BAPHAHTOM YIIEKHCAOTHOTO OTHETYIIHTE-
Q51 SBAAETCH  YIIEKHCIOTHO-OPOMITIIOBBII  OTHETYIIMTENL MAapoK
OYB-3, OYB-7. DTH OrHETYLINTENN 3apAKCHBI COCTABOM, COCTOSI-
M w3 97 % GpoMHCTOro atina, 3 % CAUKEHHOIO AMOKCHAR yire-
POA M CKATOrO BOIAYXA, BBOAMMOTO JUISl COMIAHMS pabouero namie-
Hust. Takue OTHETYIIMTENN MCNONL3YIOT JUISL TYWEHMS! D1EKTPO0GO-
PYAOBAHMS M PAIMOINEKTPOHHON ANNApaTyphl.

Hopowkoesie oznemywumean mapoxk OTIC-6, OTIC-10, OMC-100
3apsKEHbl MOPOLIKOM M CHAGXKEeHb! CrieUManbHBIM OALIOHOM, B KO-
Topom noa aasneHuem |5 MIla Haxoamtest cxarteii ras (asor win
BOJLYX), NPEAHAIHAYCHHBIH JUIS BHITAIKHBAHMS NOPOLIKA U3 OTHETY-
wntensi. Takue OTHETYLUNTEAH TPUMCHAIOT JUIS TYILICHMA Hebonb-
UIMX OHArOB 3aropaHmsi WEJNOUHBIX, LIEOYHO3EMENbHBIX METALIOB,
KPEMHHMHOPraHUICCKHX COEAMHEHMIT, @ TAKAKE /U1 TYLIEHHs HeGO-
LIHX 3NCKTPOYCTAHOBOK O/ HANPAXCHUCM.

Cpedcmeasu  undueyOyaasnol 3auumel Hpu NOXape HBIAIOTCH
CPE/ICTBA 3AUINTE OPIAHOB JLIXAHMS OT BPCAHBIX BCLICCTB M AbIMA
(peCnMpaTopel, NPOTHBOTA3bl, camocnacarean). Tloxapibie nenoab-
3YI0T CHELUMANbHBIE TEMNI03AUNTHBIC KOCTIOMbI (pue. 3.41).

4.2. 3auwmMra OT CTATHHECKOrO NEeKTPHYeCTBa

JUist 3aUMTHE OT CTATHHECKOTO DJCKTPHUCCTBA MCTONB3YIOT 1B
METOA: METOL, MCKITIONAIOUIMIT HIH YMCHBLIAIOUWH HHTCHCHBHOCTL
0GPA3OBAHMS JAPSUIOB CTATHYECKOTO 2ICKTPHUCCTEA, W METOIL, YCTpa-
HAKOUMI 00pasylolINe 3apAibl.

ITepawiic semod nanonee HPHEKTHBEH M OCYIMCCTRAACTCH 34
cyeT 1oABOPa NP MATEPHATIOB MICMEHTOB MALIHH, KOTOPLIC B3AHMO-
JeficTryloT Mexay co0oii ¢ TpenmeM. THo HIeKTPOH3OASUMOHHEIM
CHONHCTBAM BEIICCTBA PACHOAAIAIOT B DICKTPOCTATHUCCKHE Psiibl B
TAKOI MOCAEA0BATEBHOCTH, NPH KOTOPOii Moboe 13 HuX npuobpe-
TACT OTPULATEAbHBII 3aPsil NPH CONPUKOCHOBEHUM C MATCPHATIOM,
ONOKEHHBIM B DSy C1EBA OT HETO, W TIONOKNTEABHBIA — CIIp:

a. Uem gansiie B Py PACiONOKEHbl MATEPHAIILI JAPYr OT JPYr
TeM P TPEHMI MEKILY HUMH MHTCHCHBHEE MPOMCXOAMT 00Pal0Ba
MHE 3APSUIOB CTATHYECKOTO 2iekTphtiecTsa. TlosToMy npn costatmm
MAUINH HCOBXOAMMO MATEPHAIbI BIAHMOACHCTBYIOUINX MEXKILY coboit
HICMEHTOB MauiMH  BHIGHPATL OJIMHAKOBBIMH WIH  MAKCHMAILHO
GAHIKO PACTIONOAKCHHBIMH B MIEKTPOCTATHYECKOM psuty. Hanphaep,
NHEBMOTPAHCTIOPT MOAMITHICHOBOTO MOPOLIKA KEJIATEILHO OCYLIC-
CTBASTH N0 MOAHITHIACHOBbIM TPyOaM.

Jlpyrum cnocoBGOM HEHTPATHIALMK 3aPSI0E CTATHHECKOTO 1K~
TPUUCCTA ABISETCH CMELIEHHE MATEPHAZIOB, KOTOPbIC NPH BIAMMO-
JCHCTBUM C 2IEMEHTAMH OBOPYIOBAHMSI 3APAKAIOTCH PASHOMMEHHO.
Hanpumep, npn TPEHUN MATEPHATA, COCTOAILETO M3 40 % wnaitnona u
60 % naKpoHa, O XPOMMPOBAHHYIO MOBEPXHOCTH NCKTPOAM3ALNH HE
nabaonaercs.

VMEHBIICHHIO WHTEHCHBHOCTH 00PA30BAHMS IEKTPOCTATHYE-
CKHX 3APSUIOB CNOCOBCTBYIOT CHIKCHHUE CHJIBL M CKOPOCTH TPCHMUS,
WEPOXOBATOCTH  B3ANMOJIEHCTBYIOLIMX nosepxtocreit. C 9710# ue-
/b0 MPH  TPAHCTIOPTMPOBAHMK 1O TPYOONPOBOAAM OTHEOMACHBIX
KHIAKOCTER C GONBLUIMM YACABHBIM NCKTPHUECKHM CONPOTHBACHH-
en (Hanpumep, GEHIMHA, KEPOCHHA W T. 1) PEIIAMEHTUPYIOT Mpe-
JieIbHBIE CKOPOCTH nepekaukn, Hip Takux Xuikocreit B pescp-
Byapbi cBOOOAHO nasaolieil Ha MOBEPXHOCTh KWIKOCTH CTpYe# HE
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AONYCKACTCA: CAMBHOI WIAHT 3arAYBARIOT MO NOBEPXHOCTH Cyi-
BACMOIt XMIAKOCTH.

OCHOBHLIM NpHEMOM peatn3aunm emopozo memoda ABASeTC 3a-
SCMACHHE NIEKTPONPOBOIHBIX HACTEH TeXHOAOTHYCCKOTO oGopyaosa-
HMS LIS OTBOZA B 3eMIO OBPA3YIOMXCH 3apSIIOB CTATHYECKOTO
ACKTPHCCTBA. JUIA 9TOi e MOXHO HCMIOALIOBATH OBBIYHOE 3a-
UITHOE 3a3EMICHHE, NPCAHAIHAMEHHOE /LIS SALNTH OT NOPAXEHNs
NIEKTPHUCCKUM ToKOM. Ecnn e 3azemaenne nenoabsyercs: tonbko
AUISL OTBOAA 3APANIOB CTATHYECKOTO AEKTPHYECTBA, ero AEKTPHYe-
CKoe conpotueienme aonyckaercs 1o 100 Om. Tpu sasemnennn we-
METALIHUCCKHX J/ICMEHTOB MAWNH 1 OBOPYAOBAHMS HA Hx nosepx-
HOCTh HAHOCAT ACKTPONPOBOIHBIC NOKPHLITHSI, & TKAHEBhIE Marepua-
Abt (Hanpuwmep, GuabTpos) VOABEPFAIOT CHEUMaNbHON nponuTke,
YBEIMUHBAIOUIEH WX 21€KTPONPOBOAHOCTL. MCKIIOMHTENbHO BakHbiM
ABMCTCA 3A3EM/ICHHE [A30XO/I0B BEHTHAALHOHHBIX CHCTEM, 110 KOTO-
PLIM TPAHCTIOPTHPYETCS 3arIbLICHH b BO3YX.

Mast yseanuenns untencusnoctn crexanns CTaTHYECKHX 3apsi-
/OB C JICMCHTOB MALIWH BOIAYX B NOMEIIEHNH, TIC OHN YCTaHORNC-
Hbl, YBADKHAIOT.

DbdexTuBHLIM crocobom cHukeHns DNCKTPHIAUMN HA NPOMN3-
BOACTBE ABNACTCH NPUMEHEHME HEHTPAIN3ATOPOB  CTATHUECKOTO
IEKTPHUCCTBA, COAOUIMX BOAMIN HAICKTPONHIOBAHHBIX nosepx-
HOCTCHl NONOKNTE/ILHBIE H OTPHUATENLHBIC HOMDL. Honet, necyume
3apan, NpoTHBONONOXHMLI 3apsily TNOBEPXHOCTH, NPHTATHBAIOTCH K
Heil, Hefitpannsys ce sapsn. Tlo TPHHUMAY ACHCTBHS HeliTpaansaTo-
PhI PASICTAIOT Ha CACAYIOULME THIIBI: KOPOHHOTO paspsita (MryKum-
OHHBIC 1 BLICOKOBOJILTHBIE), PAAMOMIOTONHBIC M A5POIMHAMMYE-
ckue. TMpuiumnuansueie cxess HEHTPAIN3ATOPOB PAIHYHOIO THNA
foKasaNbl Ha puc. 3.144. Mnaykumonnuie neiitpamaatopsi coctost
M3 HECYlUeH KOHCTPYKUMM, Ha KOTOpO#i  yKpenieHs paspsuiHble
SNIEKTPOAL! B B 3a3eMekHbIX ME. TToa aciicTaieM cratmieckoro
FIEKTPHYECKOTO 10A1s, 0GPA30BAHHOTO 3apsamy HaeKTPHIOBAH~
HOrO MaTtepuana, oKono OCTPHS HIJ1 BO3HMKaET YAapHasi HOHM3aUMs
Boaayxa. Muaykumoknsie neiitparnsatopst NPOCTBl M JIELEBBl, HO
TIPUMEHMMEL TOIBKO B TeX CYMasX, KOFAA I PACTIONOKCHB! Ha
paccrosiium He Gonee 20 MM or HANEKTPHIOBAHHOIN NOBEPXHOCTH.
B BBICOKOBONBTHBIX HEATPANM3ATOPAX KOPOHHBIE paspsin obpasyercs
noa ncﬁmuem BBICOKOTO HanpsxeHus, co3snasaemoro cneunanb-
HBIM HCTOYHHKOM BBICOKOTO Hanpsikenws. Hanpsxenme moxer
GhITh MOCTOAHHBIM, NEPEMEHHBIM W BLICOKOH HACTOTL. Hansrocts
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‘ OB CTATHYCCKOTO HCKTPIUCCTRA: @ — HHAYKUMON-
e 44, Retpamatoind S VAIPHON HOHWTALMM; J — HAINEKTPHIO-
i g 6 — BHICOXOBOAKT-
:T:h: 1 — puspanmii anextpon; § 2 — 3A3CMACHHBI 216KTPOA (KO}()’X);,J—-II:VISII:‘I?:
SHCOKOO ManpsACIN; 4 — BUNCOKOBOILTHHIA COCTHINTEAMIMI e .;m,].m“m.' :
AICKTPHIOBAHHAS TOBEPXHOCTE; (6 — BOIYIIHLIA TIPOMEXYTOK, B »omrmm _r';m -
CA KOPOHHBA 3apan; 7 — cuaopBHE MMHUKM PICKTPOCTATHICCKOTO NOAS i Vm‘"g“m.
BAHHOTO MATEPHANZ; @ W 2 — pRAAHOAKTHBHE C - I a-HATyaOUINI m:c R
I — akTnsnetii npemapar; 2 — n.Mﬂll:Uul'l;l:K;ﬂl x;:cv:::'pmm; ’ucm,:‘.,;'p)&» ger-
ca; 4 — aKkpan; @ — aopoampanMIiceKknit | — ;2 —
;‘rll;nfl—,:«l:‘/:;;:‘p; Sa)—m“‘:,.u‘,xxmummmﬂ NPOBOA; 6 — penc AARICHUA; 7 — BHICO-
KoBQANBTHBI HCTOHMK MiTais

AeicTBUs OT 35 MM anst 1 BHICONACTOTHOTO Hanpsikenms 10 600 mu
JUIst NOCTOAHHOTO. )

Bo B3pbiBoOnacHbiX NAOMELICHUAX NPUMCHIIOT PAIHON3OTONHbIE
HeliTpann3aTopsl, AciicTBUHE KOTOPLIX OCHOBAHO HA HOHM3AUWK BO3-
ayxa aJINbaAumy‘qeuncM niAyToHHs-239 1 Gera-u3nyueHHeM npoMe-
:n-m~l47. TMponukaiowas ¢ CNocobHOCTL anb(a-4yacTHil B BO3AYXE CO-
CTAB/HET HECKOJILKO CaHTHHMETPOB, NOITOMY NpUMeHeHHe anbda-uc-
TouHKKa Ge3onacHo s ndepCoHana. —_—

AspoanHaMuueckuii HHEHTPAIM3ATOP NpencTaniser coboi K(IMC‘-
PY-PACLIMPHTEND, B KOTOPPOiH C NOMOLLLIO HOHHIUPYIOLICTO H3IyYe-
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HHS WM KOPOHHOTO Pa3psifia FeHEPHPYIOTCH MOHBI, YHOCHMBIE 3aTeM
BOJAYUIHBIM NOTOKOM K MeCTY 0GpPasoBaHMs 3apsioB CTATHYECKOIO
INCKTPHUCCTBA.  AIPOAHHAMMUECKHE  HEHTPAIM3ATOPE  06AAAI0T
BoAbUINM pannycom aeiicTams.

B xauectse CH3 om cmamuuecxoco AeKmpunecmea NPUMEHSIIOT
00yBb Ha KOXAHOIi IOZOMIBE WM NOIOWBE W3 HNCKTPONPOBOAHOI
pesinbl. Tlpy BunoAHEHHN PaBOT CHAA NPUMEHSIOT aHTHCTATHYC-
CKHC XAIAThl B COMCTAHMM € IAEKTPONPOBOAHOI MOAYLIKOI CTyna
WM DAEKTPONPOBOAHbLIE GPACICTHI, COCAMHEHHBIC € 3A3eMISIOLLIM
YCTPOHCTBOM Yepes conpotusaehne 10°...107 Om.

4.3. MonHWesawmTa 35aHMiA M COOpPYIKeHuH

Moznmst — 370 HCKPOBOIT Pa3psL CTaTHYECKOTO HAeKTPHYCCTRA,
AKKYMYJIMPOBAHHOTO B IPO30BLIX obnakax. B oramume ot sapsios,
OGPA3YIOLINXCS HA MPOWIBOACTBE, HNCKTPHYICCKHE 3APSAIbI, HAKAILIN-
BaeMbIC B 00aaKax, Heconmepumo Goavuie. TTostoMy sHepris mc-
KPOBOTO pa3psaiia — MOJHHH M BOIHMKAIOUIME NPH ITOM TOKH OMEHb
BEMKHM W APCACTABASIOT GOJBLIVIO ONACHOCTH JUIS YEN0BEKA, CTPoe-

HHit. MoHUA MOXeT BbI3BaTH NOXap.

HaunGonee pacnpoctpanena ammeiinas mon-
1 HHA, C KOTOPOii MHOTOKPATHO BCTPCHACTCS /110~
Goii uenosek. OHa MMEET BHA H3IBUAMCTOl pas-
BETBASIOWICHCH Annun. Beanyuna cuant Toka B
KaHaie JHHCHHON MOJIHNKM cocTamisieT B cpen-
nem 60...170 - 10" A, sapeructpuposana Monms
. ¢ Tokom 290 10" A. Cpeamsisi Moammsi necer
aueprno 250 kBru (900 MJLk), umelores aan-
Heie 0 Mownocti 2800 kBt (10 000 MJTx).

JUist 3aUTH OT NOPAKEHHA MOMHMEN 0Gb-
CKTOB IPOMBILLICHHOCTH, 31aHMH M COOpyxe-
HMil PUMEHSIOTCH MOJIHMEOTBOLbL.

Moanueomeod COCTONT W3 Tpex OCHOBHbIX
HACTEH: MOAHMENPHEMHHMKA, BOCTIPHHHMAKOLIC-
TO yAap MOJHMM, TOKOBOAA, COEAMHAIOLICTO
Puc. 3.145. Moamwe-  MOJIHHENPHEMHHUK C 3A3EMIAUTENEM, Hepe3 KOTO-
:"p‘,‘:’et"(‘; ;'T"‘,‘f,: PhIil TOK MOJIHMM CTEKaeT B 3emio (puc. 3.145).
Kosox: 3 — sasese-  MOJHMENIDHEMHUKM DACNIONAralOT Ha Kpbiluax,

Hite; 4 — mavta BO3BBIUICHHBIX MECTAX M MauTax, BOAM3IN 3aum-

waemoro oGbekta. Haubonee pacnpocTpaHeHsl CTEPXHEBBIC W TPO-
coBble MOJHMENPHEMHHUKK. OHU MOTYT ObITh OMHOMHBIMM M TDYII-
NOBLIMH. B OKpECTHOCTH MOHHEOTBO/IA 0OPA3YCTCs 30HA 3AUWNTH —
NPOCTPANCTHO, B NPE/ieaX KOTOPOro 06eCHe HBACTCH 3alHTa CTpoe-
HHUS WIN KAKOTO-HGO APYToro ofbeKTa OT NPAMOIO yAapa MOAHHK.
TTpH OZIMHOMHOM CTEPKHEBOM MOIHHEOTBOAE C HANCKHOCTBLIO 99 %
9Ta 30Ha Npeactasaser coboit KOHyC ¢ BbicoToit iy = 0,85h (rne h —
BBICOTA PACHONOKEHMSI BEPXHENl YACTH MOJIHMENPHEMHHUKA HAll 1O-
BEPXHOCTBIO 3EMJIN) M PAAMYCOM OCHOBaHMSA 7, = A, (puc. 3.146). Dro
cnpaBeinBo s h < 150 M, uTO waule BCEro MMEET MECTO.

h
hy

T

i

Tparuya 30Hst ' soiki
vpma e sawume: a
ypo8He JeMnu yposiie Ay

Puc. 3.146. Onpeaeaciine 3aumTHOR 30HB OIHHOUHOIO MOXHHCOTHOA

Tlpn rpynnoBoM MOIHMCOTBOAE 30HA NCHCTBMA KAXIOTO MOJ-
HHCOTBOAA ONPEACAACTCH AHANOTHYHBIM 06]’)2!30?4[ € YUETOM COOTHO-
LWICHUA PACCTORHUA IMC)KJI)’ MOJIHNEOTBOIAMM M HMX BBICOTOM. Mu-
HUM@ILHOE PACCTOAHME /i, OT 3eMIM, HA KOTOPOM ACHCTBYET MOJi-
nuesawmta (puc. 3.147), onpenensiercs n3 yeriosus

he=honpn 1< h;
he=ho— (0,17 +3 - 10~*h) (/= h) npu 2h > 1> h.

Moanuenpuesnuxu CTEPAKHEBBIX MOHUEOTBOAOB MITOTORISIOT W3
cranu moboro llp(MIJlL"IM, KaK MNpasuio Kpyrioro, CeHeHHeM He me-
nee 100 my® 1 unnoii ve menee 200 mm. [Lis 3aimTet ot KOPpPO3UM
MX OKpaluBaioT. MOAHHENPHEMHHKN TPOCOBBIX MOJHHEOTBOJIOB W3-
TOTOBAAIOT U3 METUUIMHECKHX TPOCOB ANAMETPOM OKOA0 7 MMm.
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Puic. 3,147, Onpenesiene 3o 5011k FPYTINOIOTO MOANHCOTHON

Tox06006t JONKHBI BBUICPAHBATH HATPEB NPH TIPOTCKAHNH OMEHbL
GOoAbWNX TOKOB Pa3psiia MOJAHNK B TEUCHHE KOPOTKOFO NPOMEKYTKA
BPCMEHH, M0ITOMY HX JCIAI0T M3 MATEePHIIOn € HeDOMBIIMM DCK-
TpRieckuM conpornpiennem. Ceuenne TOKOBOIOB HA BOIYXC He
10AKHO GbiTh Menee 48 MM, a B 3emne — 160 My’ Ecan monnmeor-
BOJL 3AKPEILICH HA KPBILIE 3aHNs, TO B KQUeCTBE TOKOBOAOB MOTYT
HCIOAB3OBATECS METALIHYECKHE KOHCTPYKLHMH M apMaTypa 34anms,
HANPHMED METALIMYECKAs JICCTHUIA, PACHONOKEHHAA € BHEIIHET
CTOPOHBI 3AaHMsE M BeayIast Ha Kpbiiy. TOKOBOAL OKHB HAIEK-
HO CBA3ABATLCH (AYYUIC € NOMOLUIBIO CBAPKHM) € MOJTHHETIPHEMHHUKOM
M 3a3eMIMTEIEM.

Sazesmaumesu — BaXHEHIMIT INEMEHT B CHCTEME MOJIHHE3ANN-
Thl. B KauecTse 3a3eMAMTENs MOKHO MCNOAB3OBATL 3APHITHIC B 3eM-
M0 Ha rayGuuy 2...2,5 M MeTauIYecKHe TPYObI, NTBI, MOTKH 1IPO-
BOJOKH M CETKH, KYCKM METAULINY4ECKOH apmatyphl. Mecto pacnono-
KCHMS 3A3EMANTENA JIOJKHO OTPAXIATLCA JUISL 3AUMTH I01eH OT
NOPLKEHNS! LIATOBBIM HANPAKCHHEM.

4.4. Obecneyenne 6@30NACHOCTH TEPMETHUHBIX CHCTEM,
paboralowmx nog pasnexHnem

Jlist oBecnedenns HanexkHoit n GesonacHoi paGoThi repMeTHy-
HBIX CHCTEM M YCTAHOBOK, HAXOSILUMXCH NMOA JIABICHHUCM, HEODX0M-
MO BBIIOJHATL TCXHHYECKHE MEPONPHATHE 10 NPEAYNPEXIACHHIO
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apapuit M B3pbIBOB. KOHCTPYKIMSA YCTAHOBOK JI0JIXHA OBecneunBaTh
HX HadekHYI0 B Ge3onacHyio paboTy, BO3MOKHOCTb OCMOTPA M OMH-
CTKH, MPOMBIBKH, NPOYBKH W PEMOHTA, a4 TAKKE NPOBEAEHUs HeoD-
XOJIMMBIX MCTIBITaHMNiA.

Bee ycranosku, paGotaoue noi aasieHuem, mapkupyior. Ha
MAPKMPOBKE YKA3LIBAIOT HAMMEHOBAHME 3ABO/A-W3TOTOBHTENS, 3aBO-
JICKO HOMEP YCTAHOBKH, FOJ M3rOTORICHWSA W 1aty TEXHHUECKOro
OCBUIETENLCTBOBAHMS, OGLLYIO MACCY YCTAHOBKH, BMECTHMOCTh, pa-
Gouee M NPobHOE AABACHMS, CTABWTCS Kieiimo sasona. EMKOCTH Bbi-
COKOTO NABAEHHA MOMLICKAT PErUCTPAUMM, PErYIsiPHBIM TeXHHY4C-
CKMM OCBHIETE/ILCTBOBAHMAM M MCIIBITAHMAM.

TpyGonposobl, GAVIOHLI, UKHCTEPHLI OKPALIMBAIOT B UBETA, CO-
OTBETCTBYIOLINE MX COACPKUMOMY, H CHAOKAIOT HAMNCHIO C HANME-
HOBAHMEM XPAHMMOTO WIH TPAHCHOPTHPYEMOTO BELLECTBA.

Cocyasl, paGoTalouime 1oji AARIEHHEM, J0KHbE ObITh OCHALICHBI:

« 3aM0PHOI W 3aMOPHO-PEryANPYIOLLEii apMaTypoit;

* NPEAOXPAHNTENLHBIMHU YCTPOHCTBAMMN,

* KOHTPOJbHLIMH I‘IPIIGOPHMM JUISL H3MCPCHMH NaBIACHUS M TEM-

nepaTyphl.

,’11!“ NPEeAOTBPALICHHUS YPEIMEPHOTO TIOBBLINICHMS IABJICHUSA B CO-
CyIe CHYAKAT NPEAOXPAHUTENbHBIC YCTPOHCTBA, Npy cpabGaThiBAaHUK
KOTOPBIX M30BLITOYHOE NABACHNE CGPEICHHZICTCH W3 cocyaa WM ycTa-
HOBKM.

Tpedoxpanumeavnsie yempoiicmea 0GA3ATENLHO YCTAHABINBAIOT
HA BCE YCTAHOBKM M cocyabl, paGoTalomme noa AaBieHneM, 3a We-
KAIOYCHHEM MATBIX OOBEKTOB, Hanpumep razoswix 6awionos. IMo-
CKO/IBKY OT MCMPABHOCTH MPEAOXPAHUTEILHOIO YCTPORCTBA 3aBHCHT
6e3onacHas paboTa YCTAHOBKM, 4acTo NpelycCMaTpHBalOT 1Ba ycT-
poiicTBa — 01HO pabouee, a APYroe KOHTPOJALHOE.

TTpesoxpaHuTeNbHbie YCTPOIHCTBA HMEIOT PAIIHYHOC KOHCTPYK-
THBHOE MCTIOAHERHE, HO HanbOEE PACNIPOCTPAHEHBI ClCYIOLIHE:

o NPEIOXPAHMTEIbHBIC YCTPOMCTBA € PAIPYLIAIOHMHUCH MEM=

Opanamu (MpesoxpaHuTenbHble MeMOpaHsl);

* B3IPLIBHBIC KJANaHbI

« NPEAOXPAHHTENBHBIE KAANaHbi (NPYKMHHbIC, TPY30BbIC W AP.).

Tpedoxpanumentisie membpanst NPOCTHI N0 KOHCTPYKLMH H 110ITO-
MY CHMTAIOTCH CaMbIMK HAUICKHBIMH W3 NPEAOXPAHNTENbHLIX YCT-
poiicts. MemGpanbl ObIBAIOT Pa3pbIBHBIC, JOMAIOLIHECH, CPE3HbIC,
xionaowme u ap. Hanbosnee npocTbi paspbisHbie MeMOpaHbl, H3rOTOB-
JICHHBIE W3 TOHKOJIMCTOBOTO METALIHYECKOrO npokata (puc. 3.148).
Ipu narpykennn pabounst aapicHuem MemOpaHa racTM4ecKu e~
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Oxonvanue maéa. 2.1

Tpynia 0B® Turwnaie wCrow OB

Duaneckme neperpyak:

CraTneckue TPOROMXMTENLHAR PAGOTA B HEUIMEHHOM CTATHHECKOR 1
HeynobHoi nose (pabota onepaTopos, B HACTHOCTH 33
vcnneem)

Toabem 1 NepeHocka TRXECTed, PysHoR TpYA

TPyA Hay'weix paGOTHUKOB, NpENaAABaTenei, CTYAHTOB

NEPEHANPRXEHHE AHANMIATO- | PaBOTa ONEPATOPOB TEXHIECKNX CHCTEM, aBRaMCIETIE-
pos. pos, oneparopos IBM

IMOLMOHATLHIE NEPErPY3KH | PabOTa aBHamcneT™epos, TBOPHECKX PAGOTHMKOS

Mepeswcnenbie OB U X UCTONHIKM HE OXBATHIBAIOT BOEX BOIMOXHBX HETaTHBHLX (AKTOPOB, KOTOPHIE MO~
TYT BO3HUKHYTL 8 PAB0UE 30He. B YACTHOCTM, K HErATMBHLIM aKTOPAM MOXHO OTHECTH NOHWXEHHYIO WK 110~
BBILEHHYIO BAGXHOCTL BOJAYXA, NOHIKEHHOE WM NOBLILUEHHOE ATMOCHEPHOE AABNEHNE, NOBLILIEHHYIO CXO-
POCTb ZIBIKEHHA BOXRYXA, HENPABUbHOE OCBEUIZHHE (HEAIOCTATONHAR OCBELIEHHOCTD, NOBLILEHHAA APKOCTE,
NOHIXEHHAR KOHTPACTHOCTb, MYNECALMSA CBETOBOND NOTOKA), HEAOCTATOK KMCOPOAA B BOJAYXE PABOYEd 30Mb.

KoHkperHble ycnoBusi Tpyaa, Kak MpaBwio, XapakTepH3yloTcs
COBOKYIMHOCTBIO HEraTMBHbLIX (DAKTOPOB M Pa3nMyalOTCs YPOBHEM
BPEIHBIX (PAKTOPOB U PHCKOM ONACHDIX.

K nanGonee onachbiM paboTaM Ha NPOMBILICHHBIX MPEANpH-
ATHSAX MOXHO OTHECTH:

* MOHTAX M JIEMOHTAX TSKEOr0 0BOpYyI0BaHMSI;

* TPaHCMOPTHPOBAHHE GAVIOHOB CO CXATHIMM TA3AMH, EMKOCTEi

C KMCIOTaAMH, LIEJOYAMH, LICIOYHBIMH METAIAMH W APYTUMH
ONACHBIMH BELECTBAMM;

* PEMOHTHO-CTPOMTEJIbHBIE U MOHTAXHbIC pﬂﬁOTM Ha BbICOTE, &
TaKKe Ha Kphille;

* DEMOHTHbIE M NpoduiaKTHUecKue paboThl HA NEKTPOyCTa-
HOBKAX M 2JIEKTPHYECKMX CEeTsIX, HAXOMSUIMXCS MO HanpsiKe-
HHEM;

* 3EMJsIHbIC p«’.lﬁOTbl B 30HE pacnoJIOXEHUS SHEPreTHHECKHUX
cereii;

. pﬂﬁo’ﬂ:l B KOJNOAUAX, TOHHEAsAX, TPaHIUEsX, AbIMOXOJAX, rJa-
BWIbHBIX M HAarpeBaTeJIbHBIX nevax, GyMKepax, axrax, Kame-
pax;

* MOHTaX, IEMOHTAX U PEMOHT Irpy30NOABLEMHBIX KPAaHOB;

« MHEBMATHYECKHME MCTIBITAHMSI COCYIOB W EMKOCTEIl MO/ MaBe-
HMEM, a TaKXKe psil APyrux pabor.
K nanGonee BpeAHbIM MOXKHO OTHECTH paGOThl, CBSI3aHHBIC C
NPUMEHEHNEM BPEAHbBIX BEUIECTB, C BbUICJICHHWEM TAaKMX BELIECTB B
TEXHONOTHYECKOM Tpouecce, ¢ NPHUMEHCHHEM PaIMYHBIX BUIOB W3-
ayuennit. Hanpumep, K no106HbIM paboTam OTHOCHTCS:
. paﬁOTbl, B TEXHOJIOTHUYECKOM TpoLIecce KOTOPbIX TIPUMEHSAETCS
puGpauns (pabota ¢ OTOOHBIMM MOZIOTKaMH, neppopatopa-
MM, paBoTa Ha BHIGHBHBIX PELICTKAX M T. 1.);

o paGoThl B TAJIbBAHMYECKMX W TPABWIBHBIX LEXaX M OTieie-
HUSIX;

o paGoTBl HA METALIYPrUUECKMX M XHMHUYECKHX MPCANPHATHSIX,
YTOJIbHBIX M YPAHOBBIX LIAXTAX]

. paﬁo‘rbl C MCIOJB30BAHMEM MCTOUYHHMKOB MOHM3MPYIOLIMX W3-
JIydeHMIt M p.

KoHTponeHble BONPOCH!

1. Nepeuncnuré ocHOBHbIE CTaAMM MAEHTMDMKAUMN HETATHBHLIX NPOM3IBOACT-
BeHHBIX haKTOPOB.

2. [laiite KNAccBMKALMIO ONACHBIX M BPEAHBIX MPOMIBOACTBEHHbIX (aKTO-
pos.

3. Mepeuncrmre HauGonee THnMumHbIe MCTOuHMKH OBMID Ha npon3soacTse.

4. Kakve Biasi paboT OTHOCATCA K Hawbonee onacHbim u spepHsim? [laire
KpaTKylo xapakTepucTuky OBI® 31ux Bunos pabor.

fnasa 2
MCTOYHMKMU U XAPAKTEPUCTUKMU HET ATUBHbIX
®AKTOPOB, MX AEMCTBUE HA YENIOBEKA

JUist TOro 4TOGbI BHIGMPATH CPECTBA M METOMbI 3ALUNTBI OT HEra-
THBHBEIX (DAKTOPOB, HEODXOAMMO 3HATH UX OCHOBHBIC XapAKTEPHCTH-
KM 1 JeiicTBue Ha uenopeka. [TOJHOCTBIO MCKIIOYMTH BO3AEHCTBHE
Ha uYelOBEKA HEraTHBHBIX (DAKTOPOB NMPAKTUUECKH HEBO3MOXKHO Kak
€ TEXHMYECKOI, TAK M C SKOHOMMUECKO#i Touek 3penms. Mnoraa sto
# HelenecooGpa3Ho, TaK KaK JaXe B €CTECTBEHHOI NPUPOLHOIL cpe-
Jle YeNOBEK MOABEPraeTCsi X BO3EHCTBNIO — Ha Hallel MiaHeTe cy-
WECTBYET £CTECTBEHHBII PALHALIMOHHbIH W N1EKTPOMATHUTHBII hoH,
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Puc. 3.148. Puspunias menGpana: / — memGpana; 2 — xommeckas ima
€OpOCHan MATMCTPIVTL; 4 — cOCAMHMTENBIbE drari

;3=

(hopmupyercs u npuoGperaer hopmy chepuyeckoro cermenta. INpn
NPEeBBILLIEHUM JONYCTHMOTO JABACHMSA Mcmﬁpmm PpaspeiBaercs, u nap-
JICHHE U3 cocyna CﬁpilCMBﬂL’.TCﬂ, NPEAOTBPALLAS TEM CAMBIM €10 B3pbIB-
Hoe paspywenne. OnHaKO HEAOCTATKOM MeMOPaHbl SBASIETCS TO 06-
CTOSITEAILCTBO, HTO NOCAC € PAIPLIBA OGOPYAOBAHNE OCTACTCS OTKPBI-
ThIM M HEODX0AMMO OCTAHABANBATH TEXHOIOMMUECK M 1npouece, 4Todn
3aMEHUTL MeMOpany.

Bipuigrvie kaananu (puc. 3.149) amwenst s1oro HCAOCTATKA, T. K.
nph cbpoce nanAeHust 3anopubiit AMCK 2 BHOBL 3AKPLIBACTCH MO
AeHCTBUEM NPYXuHbl 3. OAHAKO B3PLIBHBIC KianaHbi obnanaT He-
BLICOKO# TEPMETHYHOCTHIO M NPUMEHAIOTCH NPH HEBLICOKUX Pﬂﬁ()-
UMX NABICHMSIX, KaK npasuno, Gamn3Kkmux K HOPMMMIUM)C

Hpyswcunnwe karanans (pue. 3.150) o6aanalor BeICOKOI repMeTHY -
HOCTBIO M MOIYT NPUMEHSATLCH TIPH BBICOKMX JIABICHMsIX. OIIII:IKO
OHHM MCHee HAACKHDLI, TNOABEPKEHBLE BOBACHCTBHIO ArpeccHBHBIX Ccpea,
MOTYT 3a0MBATLCH OTAOKCHUAMM PABOUMX cpen, obaanair GoabIoii
MHEPUHOHHOCTEIO. TToTOMY 32 HUMM TpeGyeTes nocTos Mk YXO1 H

g8 ;
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/B '

'
T

Prc. 3.149. Bipusnoi knanan: 1 — 3a-
wHuaemuil cocyt; 2 — 3anopusiit anck:
J — npyxuna; 4 — xoasuo; 5 — wranra

Puc. 3.150. Tipyxumisii xaanan:
! — perynuposounmit mimr; 2 —
npy&iHa; 3 — kaanan

KoHTpoab. Hansop 3a 6e30nacHOCTBIO YCTAHOBOK BLICOKOTO JARIC-
HUSE OCYILIECTRASIOT Oprakbl Poctexnansopa.

Koumpoavno-usmepumensnvie npubopsvi. Kaxnwiii cocyn m camo-
CTOATENBHBIC MOJOCTH C PAIHBIMH JABICHUAMH JIOJLKHBI ObITh CHAG-
AKCHBI MAHOMCTPaAMK (H[)Mﬁ()puh"l JUIA HIMECpEeHns HﬂNlCHMH). Ma-
HOMETPBI A0KHBI HMETD KJACC TOMHOCTH He Huxke 2,5 — npw pabo-
4em nasnenun 10 2,5 MIa n 1,5 — npu pabGouem aasieHun cubiule
2,5 MIla.

P:zucmpal(ux, mexHuecKoe otaudeme.lbcmmnnue u ucnvimanun
cocydoe u emxocmei, pabomarowux nod dasaenuem. Pecucmpawuu v
opranax PocTexHansopa He NOUIEKAT COCYAbl, paBotaione npu
Temneparype crenku te soie 200 °C, v Kotopeix nponssenenme PV
(P — nasnewme B MTTa, ¥ — ofbem cocyna B M%) e npesbituaer
0,15, a Takke cocyant ¢ Temnepatypoii crenkn cebie 200 °C, Ho ¢
PV<0,1. Ocranphbie cocyasl (3a MCKIIOMEHHEM Psila COCYIOB Che-
UHATBHOTO HAZHAMCHMS, HATIPUMEDP COCYAbI XOJOJWALHBIX YCTAHO-
BOK; pe3epByapbl BOJIYIUIHBLIX JICKTPHUCCKNX BBIKJIOMATENECH; Bamno-
Hbl JUIA CKATBIX, CKHXKCHHBIX U PACTBOPCHHBIX FA30B CMKOCTLIO /10
100 g Boukm st NEPEBO3KH CKMACHHBIX I'a30B M HCKOTOPLIC ApY-
rie) pernerpupylores oprasami Poctexnaniopa.

Texnuueckoe oceudemenscmeosante YCTaHOBOK, Pﬂﬁﬂ'ﬁllﬂlll“.\ noa
JABICHHEM, OCYILCCTRIACTCH MOCAC MOHTAXA M MYCKa B IKCnayara-
IO, @ TAKAE NCPHOAMUCCKH. B HEODXOAMMBIX CAyuasx OHW noasep-
ra0TCH BHEOUCPCAHOMY OCBHICTENALCTBOBAHMIO.

001>CM. METOALE U NEPHOAHYHOCTL OCBHJICTCIILCTBOBAHMS ONpe-
ACAHIOTCH MIFOTOBHTEIEM COCY/08 M eMKoCTei u YKQ3LIBAOTCH B HH-
CTPYKUMAX 110 MOHTAXY W IKCIUIyATAllUK, B CAYHae OTCYTCTBHSA TAKMX
yxznamnﬁ TEXHHYECKOC OCBHICTCILCTROBAHNUE NPOBOANTCSH 1O NPaBn-
JIaM, ONPEACACHHBIM PQCTCXNIUI'JUDOM. OcBnacTeNbCTBOBAHNE yo
HOBOK, 3aperucTpupoBaHHbIX B opranax Poctexwansopa, nposoas
HX NPEACTABUTEN L (IL’!)IH‘ICCKH“ HIlCIlCKTUp), a HE3aperMcTpUpoOBaH-
HBIX — JIHIO, HA KOTOPOC MNPHKA3OM MO MPEANPUATHIO BOIIOKCH
HAUL30P 34 9KCnAa Tatmneit YCTAHOBO! pilﬁﬂ'lill()l.llll)( NOA TARICHHEM.,
Texuuueckoe OCBMICTENLCTBOBAHME 3AKIIOYACTCH BO BHYTPEHHEM
OCMOTPE H TWIPABAMYECKOM MM IMHEBMATHYECKOM MCTIBITAHMMN YCTa-
HOBKH. BFI)T])CHIIH OCMOTP OCYLICCTRANACTCSH HE peXe OHOro pasa B
UCTBIPE rO/Id, M THAPABIMMECKOC HCNBITAHHE C NPEABAPHTEILHBIM
BHYTPEHHHM OCMOTPOM — HE PeXE OAHOIO pas3’a B BOCCMb JIET.

Henvmanue ycmanosoxk u eMKocmen, 3aKI4aloueecs B THapas-
JIMMECKMX MM ITHEBMATHHECKHX MCIIBITAHMSIX, NPOBOAMTCA NO onpe-
JCACHHBIM NPABHIAM H COCTOHT B 3aKauKe BOMAbI WIM BO3AYXa Noa
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ONPEACNEHHBIM  IaBACHHEM, NPEBHLILAIOINM pabouce, BbIICPKKE
ONPEIeIeHHOE BPEMS TIO/L IAWICHHEM H BHELIHUM OCMOTPOM HAPYK-
HOM TOBEPXHOCTH COCY/A, PA3beMHBLIX M CBAPHBIX COEAMHEHMII HA
npeamer obHapyxerus teun. Ecam et Teuwm, TpewmH, notenus B
CBAPHBIX COCAMHEHUAX, NAICHNS JTABACHNS 10 KOHTPONLHOMY MaHO-
METPY, COCYL CHHTACTCS BBIACPAABUINM HCNBLITAHWS. Beanunna nas-
JACHUA M BPEMSE BLUICPKKK  ONpeaeasercs KOIICT]‘))’KL\HCﬁ cocyna
(CBAPHOI WM TUTOI, METAUIMMECKHI MAN HEMETALIHYECKHIT, TON-
UHHA CTEHKH M JIP.) M YCTAHOBICHO B CHICLMAIBHBIX NPaBHIaX.

OOBCAYKHBAHKE YCTAHOBOK MOXET ObITh MOPYHEHO JAMUAM HE MO-
soxe 18 aeT, npoweanM npoM3BoACTEEHHOE 0byueHHe W aTTecTa-
LUHIO B KBUIMDUKALMOHHOH KOMHCCHH M HMEIOIMM YAOCTOBEpEHHE
Ha MpaBo 06CAYKHBAHMS.

KourponsHblie Bonpocs!

1. Hakwe naccuswble (apxnTeKTypHO-MNaHMPOBONHBIE) MEPSI WCNOMbIYIOTER
ANA 3aupTe o7 nowapal
2. Kak yctpoena nowapHas curHanusauusl
3. KaKoBbi OCHOBHBIE COCOBAI 1 MEXaHKIMUI TyLIEHNHR NOWapaT
4. Kakue BEWECTsa NDUMEHSIOT AR TYLUEHIA NOMAPa W B KaKwx cnyyanx!
5. Kakue TWNbI CTAUMOHAPHBIX YCTIHOBOK TYLUEMUA NOKAPa HENONBIYIOTCH Ha
npoussopcTeel
6. KaK yCTPpO@HBI CIPUHKNEPHBIE W APEHYEPHBIE YCTAHOBKM TYLIEHMA NOXAPa
1 Kak own paboraior!
7. Kakne Thnhl OFHETYLIMTENEH NPUMEHRIOTCA HAa NPOM3BOACTBE!
8. KakoBsi METORL! 3aLMTHI OT CTATHYECKOTO IneKTpHvecTsal
9. KaKoBb! BuALI HERTPANH3ATOPOB 3NEKTPHIECKNK 33PRA0ET
10. KaK yCTPOEHB! MONHHEOTBORY! # K3KOBbI 30HEI MX JALUMTHOFO AEACTBHAT
11. Kaxue npepoxpanmtensHbie ycTpORCTBA MCNONB3YIOTCR ANR obecneveHus
6€30NacHOCTH IKCNNYaTauMM YCTaHOBOK, PaBoTaloUMX NOA AasNeHnesm?
12. Kakon NOPAROK PerwcTpauim, TEXHHYECKOrO OCBMRETENLCTBOBAHMS  C-
NLITaHUA COCYROB M EMKOCTER, PAGOTANOLMK MO AABNEHHEM?

" Gyner Toraa, Koraa tennosbuienenns (Q,,) OPraHu3Ma YeNoBeKa

Paspgen IV
OBECMNEYEHUE KOM®OPTHbIX YCIIOBMH
ons TPYAO0BOM OEATENILHOCTH

Obeenetenne KOMBOPTHBIX YCI0BHIL U1 TPYIOBOI JCATENbHO-
CTH MO3BOJSIET NOBBICHTL KauecTso M NPOM3IBOAMTELHOCTL TPyaa,
0CCNeuTh XOPOIICEe CAMOUYBCTBHE M HAMAYUUING JUIS COXPaHCHMS
10POBBH NAPAMETPBI CPE/Ibl OOMTAHMS W XAPIKTEPUCTHKH TPYAOBOTO
npouee

Coaztanne KoMPOPTHEIX YCIOBHIL NIpeayCMaTpHBacT obecneucHne
MHOFHX 1APAMETPOB CPeilbl OBMTAHMSL M XAPAKTEPHCTHK TPYIOBOIO
HPOLECCA HA ONTHMANLHOM YPOBHE: HE TPEBLILICHNE JAONYCTHMBIX
YPOBHEil HeraTHeHbX (DAKTOPOB M HX CHIKEHHC JIO MHUHHMAILHO
BOIMOAHBIX YPOBHCH, PAUMOHIBHBIN PEAMM TPYIa M OTAbIXA, Y100~
CT8O PaboNero MecTa, XOPOLIHH NCHXOOTHUCCKHIT KINMAT B TPYI0-
BOM KOJUICKTHBE M T. JL.

OaHaKo oAHMMHM 13 HANGOIIEE SHAYNMBIX JUIs obecreqeHns KoM-
GOPTHEIX yeaoBuit Ha paboueM MECTE SRIAIOTCH KAMMATHUCCKHE yC-
N0BHSE, OCBEILIEHHOCTh M CBETOBAs Cpea.

Fnasa 1
MMKPOKITMMAT NMOMELLEEHWA

1.1. MexaHH3Mbl TENNOOGMEHa MEWAY HENOBEKOM
M OKpYMalolLeH cpenoH

YenoBeK MOCTOAHHO HAXOANTCS B COCTOAHKN 0OMEHA TenIoToi ¢
okpyxatoeit cpeoil. Hanyuuiee Tenjiosoe camouyBeTBue HeIoBeka
0

HOCTBIO OTAAIOTCH OKpyXaloweit cpeae (Q,), T. €. MMEET MECTO Ten-
nowoit Gananc Q,, = Q,,. TIpesbiicHNe TEIIOBLIACACHNS OPIAHNU3MA
Hal Ten00TaAUeH B OKpy)atouyio cpeny (Q,, > Q) NPUBOANT K Ha-
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TPEBY OPraHM3Ma M K TOBBLILICHHIO €F0 TEMINEPaTyphl — YeJO0BEKY
CTAHOBUTCH Kapxo. HaoGopoT, npesbilieHne TENIOOTAMM Hal Ten-
soswienennem (Q,, < Q) NPHBOIUT K OXIAKIACHUIO OPFAHN3MA W K
CHUXKEHMIO €r0 TEMNEPATYPhl — YEI0BEKY CTAHOBHTCS XOMOMHO.

Cpennsist Temnepatypa Tena yenoseka — 36,5 “C. [laxe HeszHaun-
TEALHELIC OTKIOHEHHS OT ITOI TEMNEPATYPhI B TY WK APYIYIO CTOPO-
HY NPUBOMST K YXYAUICHWIO CAMOUYBCTBMS MeJI0BeKa,

Tennossiienenusi (Q,,) OPraHU3Ma ONPEAEARIOTCS NPEXIE BCEro
TAKECTBIO M HANPAXEHHOCTHIO BBINOMHAECMOl YEIOBEKOM paboThi, B
OCHOBHOM BEJIMYHHOIT MBILICHHON HATPY3KH.

TMapameTpami MUKPOKJIMMATA, NPH KOTOPBIX BLINOAHSET paGoTy
4EOBEK W OT KOTOPBIX 3aBUCHT TEIIOOOMEH MEKIY OPTaHH3MOM Ye-
JIOBEKA W OKPYXKAIOWEH CPenoit, AWISIOTCH memnepanmypa OKpyxcarn -
wei cpedu (1,.), cKopocms deuncenus 803dyxa (v,) u eraxcnocms (om-
Hocumenvas) 603dyxa (o,) (puc. 4.1).

1:1

Tewnegamyps OC (tu)
Ceapoce deuxenun
adysa (V)

-
ananocms e03dyea (6

Puc. 4.1, Mapaserpus Ten1000Mena Yen0Bexa © OKpyAaiomeit cpenoit

YTOOB! NOHATL, MOYCMY WMECHHO 3TH NAPAMETPHI ONPEACASIOT
TEMIOOOMEH 4E/IOBEKa € OKPYXKAIOLIEH CPeoil, PACCMOTPHM MeXa-
HM3MBI, 33 CYET KOTOPBIX TEIUIOTA NEPEAACTCH OT OAHOIO MpeaMera
K ApYroMmy (B 4acTHOCTH, OT 4eJ0BeKa K OKpykaloweii ero cpene u
naoGopor). [Nepesaua TENIOTEL OT YEJOBEKA K OKPYXaloNEH cpeae n
HAOBOPOT OCYIIECTRASETCS 32 CHET TEILIONPOBOAHOCTH, KOHBEKTHB-
HOTO TENA000MEHa, W3NYYCHMS, HCNAPCHHS M C BBUILIXAEMbIM BO3-
IYXOM.

Tlepenaya TenAOTHI OCYIECTRASETCH 32 CHCT menionposodnocmu
(Q,). Tenota MOXET NEPEAABATHCS! TOABLKO OT TeAa ¢ Goslee BLICOKOH
TEMINIEPATYPOil K TeAy ¢ MeHee BLICOKOI Temnepatypoil. Murencus-
HOCTH OTIAYM TEIJIOTHI 3aBMCHT OT Pa3’HOCTH TeMNepaTyp Teia (H Ha-

weM cyMae — 9T0 TeMIepaTypa Te/a YeloBeKa W TeMnepaTypa oK-
PYAAIOUIMX YEAOBEKA MPEAMETOB M BO3AYXA) M TEIION30AMPYIOUHX
CHOWCTE OICKABI.

Um0Gt POUATIOCTIUPORGITY M0, MOXCHO ENRGINUMY NPOCMIERUIIL IKCNE-
pusenm.

Onycmume & cmaxan ¢ 20psueit 6000l MEPMOMEMP, @ CaM CMAKaN noMECHIlI-
me & eNKOCmB cHANGAG € menaoil, @ 3ames ¢ Xaiodnoi eodoi. HaGawdaime 3a
CKOPOCHIBID YAMCHVMEHUS IOKGIQNUE MEPMOMEMPE & NEPOOM U 60 GMIOPOM CAYHGE.

THonucenue mexnepamypy s cmaKaue npu Naxowdenul €20 o Xor00Hoi
wode Gydem npoucxodums GHCmpee, Mext UNMEHCUSHOCHY omdasu meniomy om
opaveii 600N 6 CIGKANE K MEN0il 0de 8 eNKOCMILL. IMOm onm wIoCMpUpY -
M JASUCUMOCITTD MERIONEPeOant Gm Paiiugs mesnepamyp.

T. K. Temneparypa Tejla YeJOBEKA OTHOCHTEILHO BEAMUHHBI
36,5 *C papsupyetcsi B HeDO/IBUIOM IMANA30HE, TO H3MCHEHNE OTAa-
N TENAOTHL OT YEJAOBEKA NPOMCXOANT B OCHOBHOM 33 CUET M3MCHE-
HUsL TeMneparypsl Opr}KﬂK)lllE“ HEOBEKA CPC/ibl.

Eciau TeMiepaTypa BO3AYXa WK OKPYAKAIOUIMX YEN0BEKA npeame-
TOB BhILE Temnepatypbi 36,5 “C, NPOMCXOINT HE OTAAYA TENAOTH OT
uenoBeKa, a }lBOGOPOT €ro Harpes. ﬂoammy NPH HAXOXICHHH HE0-
BEKA Y HATPEBATEABHBIX npuﬁopon WIH TOPHYEro Npon3BoACTBEHHO-
1o 060pyNOBaHHs TEIVIOTA OT HHUX NEPEACTCs HEN0BEKY, 0 NPOHCX0-
JNT HArpeB Teaa.

Onexaa vesoBeka 06JANACT TEIUIOMIONHPYIOUIMMH CBOHCTBAMM:
yem Gosee Tenas OAeKIa, TeM MEHbLIC TEIUIOTH OTAAETCA OT Heao-
BCKA OKPYRAIONIEH cpene.

Taxum o6pazom, pezyauposams men100GMen HeA06EKa ¢ OKPYICalo-
weil cpedoii MONCHO 3 CHEM meMnepamyphl OKpYIcalowen cpedst u ebi-
60[)0 odexcobt ¢ PAZHHBMU MENAOUOTUPYIOUUMU caotCmeami.

I'Iepc.na'm TEMI0Thl OCYUIECTBAACTCH TAKKE 32 CHET KOHBEKMUEHO~
20 menaooGmena (Q,). Uto 310 Takoe? Bosnyx, Haxonsuumiicst B6an3mn
TeNOro npeaMera, Harpesaetcsi. Harpersiit BO3yX MMEeT MEHbLIYIo
TVIOTHOCTb H, KaK Gonee Jerku , NOAHUMACTCH BBEPX, 4 €r0 MECTO
sannmaer Hosee XOJIOAHBIH BO3AYX OKPYXAIOWICH Cpeibl.

Slunenue obMeHa NOPUMI BO3AYXa 3a CYET PA3HOCTH TUIOTHO-
CTeit TCIIOr0 W XOJAOAHOIO BOAAYXA HA3BIBACTCS €CMeCMEenHol Kon-
sexyuei.

Ecan Teribtit npeaMeT obyBaTh XOJMOAHBIM BO3IYXOM, TO Mpo-
HeCc 3aMeHbl Gonee TEIILIX cloes BO3/IyXa y npeaMera Ha Gonee xo-
Joabie yekopsieTcs. B 9Tom cayuae y Harpetoro npeamera 6yaet Ha-
XoanTbest Gonee XONOAHBIH BOALYX, PA3HOCTH TEMIEPATYP MEXKIY Ha-
IPETBIM MPEAMETOM M OKPYKAIOLIMM BO3NyXom Byiet Bonbiue, H, Kak
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MBI YK€ BBISCHWIN PaHblie, HHTCHCHBHOCTH OTAAYM TEILia OT npei-
METa OKPYXKalOLeMY BO3AYXY BO3IpAacTer. DTO SBICHHE HA3bIBACTCSH
BLIHYHCOEHHOU KOHGEK el

Umofiee mpowarocmpuposams smo serenue, MoXNo npediowcums npocmei-
Wil IKCRepusenm.

B emaxan ¢ zopsuei 80doi onyemumy mepsosemp u naGvodams 3a €20 no-
Ka3QUURMU 6 OGYX CAYHASX — NPU HAXOMCOCHUU CIIAKANA & HENOJGUMNOM 6030y~
Xe u npu e2o ofdyee ¢ NOMOWBIO BENMUASMOPA.

Bo emapom cayuae nokasanus mepmosempa Gydym ymenvuamoc Gucmpee.
Imo ozmauaem, umo unmencusnocms omdayu menom npu 06ovee (aunycen-
Hoil KonaeKyuu 6o30yxa) auwe. Jlpyeus npuMepos, uanocmpupyouum seienie
GHYKOCHNOI KOUBCKWUL, RGIACMCS MO, MO Npit 0OUNGKOHOG mesnEpamype
B030YXA & BEMPENYID NO200Y HEA0BEK BOCNPUNIMAEM KAUMAMUMECKUE YCADBUR
KaK G010¢ X0100HNe, M. K. OMOGHA MENAG Om €20 OP2ANIING G01CE UNMENCUENAS.

Taxum o6pasom, pecyauposams menioobsen mexcdy 4ei08eKom u
OKpyHcarowelt cpedott MONCHO UMEHEHUEM CKOPOCMU DGUNCEHUS 6030YXa.

Euie onuM MEXaHU3IMOM HEpeiaii TeIioThl OT Ye0BeKa OKpy-
Kaloweil cpene spasiercs ucnapenue. Ecin uenopek noveer, Ha ero
KOXE NOSIBAIOTCH KANebKK BOLI, KOTOPbIE HCNAPAIOTCH, W BOAA W3
AKMIKOTO COCTOSHMS NEPEXOANT B NapoobpasHoe. DTOT npoiece co-
TIPOBOKIACTCS 3aTpaTamy dneprun (Q,) Ha ncnapenue n B pesyiasra-
T€ OXJIAKACHHEM OPFaHM3MA.

OT 4ero e 3aBUCHT HHTEHCHBHOCTL MCNAPEHWS, @ CACAOBATEN -
HO, M BEJAMYMHA OTAA4H TEIJIA OT OPraHN3Ma OKpyxalouteii cpeae?

Bo-nepsbix, OT TeMIepaTypbi OKpYyAKAIOLIeH CPe/ibl — HeM Bbillie
TEMNEPATypa, TEM BhIlIE WHTCHCHBHOCTL MCNIAPEHMS; BO-BTOPHIX, OT
BIQKHOCTH BO3IYXa — Y€M BBILUE BIAKHOCTH, TEM MEHBIIC MHTCH-
CHBHOCT Mcnapenus. [Uis Kaxaoi TeMneparypbi BO3AyXa Xapakrep-
HO MAKCHMAILHOE KOJIMHECTBO BO/bI, KOTOPOE MOKET HAXOAMTLCS B
eannmnie 06beMa BO3AYXa B NapoobpasHOM COCTOSHUM.

Tlpouasiocmpuposams 3mo ienue nosoxcem npocmeiutil IKcnepusienm.
Haums & neGorvuyso Gymuaxy aode, onycmume ¢ Hee mepuosemp, ofepnymy
Gymbaxy MOKpo@ mpanKoii u nocmasum ee na coane. Caedumy 3a oK aianus -
M mepmosempa. Temnepamypa aodu & Gymewike Naunem ROWUICAMCA.

Ecau Gymbana ue Gydem 3a6epuyma 6 MOKpyso mpanky, mesnepamypa Gy-
Oem noawwamcs. Imo 2oaopum o mom, wmo Meni0san Imepaus pacxodyemes ua
ucnapenue 800 w3 mpanu.

Imus pOCICTUILM NPUENOM NONCHO ROIBI0BAMbCH 6 MOM CAYNaE, €Al &
HAPKYIO 1020y SAXONEMER NOMUMY 0XAGIOERNOI 600n. OXraNcdenes 3d cHem
Ucnapenun OGRACHAEMICH MAKIce MO, MO & HAPKYAD COTMANYIO NODY HE PeKD-
Meudyemes moaugamy pacmenus, ocolenno wyscmeumesiic K mesnepamype.
3a cuem unmeNCUBN020 UCRGpeNUS SecemamuaHte 4acmu pacmenui: Mozym ox-
Aadumves 60 nedonycmumsix mesnepamyp.

OBLIMHO BIAXHOCTH BOIIYXA HIMEPHIOT BEAMUNHON OTHOCHTE b
woit mraxnocty (@), Bupaxennoil B npouentax. Hanpumep, otHo-
cuTenbHas BIakHoCTh @ = 70 % o3HauaeT, 4TO B BO3NYXE BOAbLI B 1a-
POOBPA3HOM COCTOSIHUK HaxoauTest 70 % OT MAKCHMATBHO BO3MOX-
Horo koanuecTsa. OtHocuTeabHas BraxHocTs 100 % osnavaer, uto
BOINYX HACHINICH BOMSIHLIMM NAPAMM M B TAKOil Cpele MenapeHue
NPOMCXOUTH HE MOXKET.

Takum 00Pa3OM, OTHOCHTEABNAA BAAKHOCTL — ITO OTHOLIEHHE
MACCEI BOASIHOTO Mapa, COACPAALIErocs B eantuie oGbema BOIIYXa,
K Macce BOASHOTO 1apa, CONCPKALICIOCH B HACKICHHOM BOIHBIMH
napamu Bozayxe (npeaeabHoi Macce BOASHOTO Napa, KOTopas MOXeT
COAEPAKATLCS B BOIAYXE TIPH AAHHOI TemrepaType).

MHTEHCHBHOCTL MCIAPEHNSA BOIPACTACT NIPH YBEAMUCHUM CKOPO-
CTH ABIAKCHNS BOJYXA. TO OOBSCHSETCA TEMH JKe NPHIHHAMM, 4TO
W yBedMueHMe TeNIooOMeHa TP BbIHYKICHHOI KonBekimn. Cron
BOIAYXA, HAXOMSILLMAECS BOINIM TE/Ia MC/IOBEKA M HACKILICHHBIC BOAS-
HBIMM TIAPAMH, 33 CHCT JBHXEHMUS BOJIYXA YAAIAIOTCH W 3AMEHAIOTCH
6o71ee CYXHMM TIOPUMAMH BOIAYXA, NIPH STOM BO3PACTACT WHTCHCHB-
HOCTh MCNapeHMsL.

CeayIouMM MEXaHH3MOM OTAAMM TEMIOTHI OT YEJIOBEKA OKpY-
KAOWEH CPelie SABsCTCH mendoma evdbixaemozo 603dyxa. B npouec-
Ce ABIXAHMA BOIAYX OKPYAKAIOLICH CPe/ibl, NONAAs B JCTKHE Uea0Be-
K, HATPEBACTCS M ONHOBPEMEHHO HACKILIACTCS BOMAHBIMH Napamu.
Takum 06pa3oM, TEIIOTA BLIBOAMTCS M3 OPraHH3Ma YCIOBEKA C Bbl-
avixaeMbiM Bozayxom (Q,).

TIOCAEAHNM MEXAHU3IMOM TEMJIOOOMEHA MEKILY HENOBEKOM W OK-
pyAaioltummn  npeameramin  sisasiercss  usaywenue (Q,,). Tennosas
SHEPris, NPEBPALLASCH HA MOBEPXHOCTH TOPSYETO Tela B AYUHCTYIO
(31EKTPOMArHNTHYIO BOAHY) — MH(PaKpacHOe W3yueHHe, nepea-
€TCH HA APYTYIO — XOJIOMHYIO — [OBEPXHOCTD, II€ BHOBb NpPeBpalia-
ercs B Tenaosylo. Jlyuuctsiit noTok Tem Gonsiue, yem Goabie pai-
HHLA TEMNEPATYp He0BeKa M OKPYXKalowmx npeametos. [puuem ay-
YMCTHI MOTOK MOXET MCXOAMTb OT “MeJoBeKa, €ciu Temmneparypa
OKPYXAIOLUNX MPEMETOB HILKE TEMITEPATYPhi He/loBeKa i HaobopoT,
€cM OKPYXalolne npeamerhbt Gonee HarpeTsl.

Taxum ofpazom, menioobmen Mmexcoy 4ea06exoMm u OKpysHcalowen
Cpedoil OCYIECTBARENCH 30 CHEM MERAONPOBOOHOCMU (Q,), xonsex-
muenozo menaoobmena (Q,), ucnapenus (Q,), GblObXaHUR MENI00
go3dyxa (Q,), uanywenus (Q,,).
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Hanpagaenue ternossix notoxkos Q,, Q,, Q,, MoxeT GuiTh OT e
JIOBEKA K OKPYAKAIOIUMM HEI0BEKa BO3AYXY M npeameram u naobopor,
B 33BHCHMOCTH OT TOTO, TO BbIIE — TEMNEPATYpa Tena uelOBeKa
WIN OKPYKAIOWULIETO BO3IYXA M OKPYAKAIOWNX ero Tea (puc. 4.2).

Puc. 4.2, Cxemit HANPABTEHIA TEIIORLX NOTOKOB: Q) — RLUHXANHE TEIIOBORD 503~
ayxa; @y — ucnapenie; @y, — wanyvicnme; Oy — KouseKTHBIKI Tenoobmer; O —
TENIONPOBOANOCTE

Tenaoswideaenus opeanusma weaosexa onpedeasiiomes npexcoe 6cezo
GCAUHUNOU MOIUEHHOU HAZPYIKU NPU OCAMEABHOCMU HeA06CKA, @ MeNIo-
omoaua — memnepamypoi OKpydcaioumezo 6030yxXa u npeomemos, cKo-
POCBIO QBUNCCHUR U OMHOCUMEALHOT BAAHCHOCMBIO 6030YXA.

1.2. Knumar 1 3goposse yenosexa

[TapameTpbl KIMMATA OKa3BLIBAIOT CYLIECTBCHHOE BAMAHNE HA Ca-
MOUYBCTBHE, COCTOSHHME 310POBbA M PaBOTOCTIOCOGHOCTH YeoBeKa.
Hawiyduime yeioBusi — KO BLUICICHHE TEIUIOTH YCIOBEKOM PaB-
HAETCH eC OTBOY OT YeNOBEKa, T. €. NPH HATMYHMH TCILIOBOIO Ganan-
ca. Takue yclOBMSI HA3BIBAIOTCSH KOM(DOPTHLIMA, @ 1APAMETPLI MUK~
POKJIMMATA ONTHMAILHBIMH.

Bausnue KAumamu4ecxKux yaoaul? Ha camovyecmeue Heaoeexa. Or-
KJIOHEHHME [apamMeTpoB KiAuMarta (TeMnepatypbl, OTHOCHTENLHOI
BAGKHOCTH W CKOPOCTH IBUAKCHHSA BO3/YXa) OT KOMOPTHBIX NMPHBO-
JMT K HapyuieHnio Tensiosoro Gananca. Tak, Hanpumep, noHuwxeHue
TEMMEPATYPh! OKPYXAIOUIETO BOIAYXA NPHBOANT K MOBBILLICHHIO Pas-

HOCTH TEMIIEPATYP MEXILY TCIOM HeNOBeKAa W OKpYXalouieil cpesoit, a
CACAOBATEABHO, K YBEAMUYEHHIO TEMIOOTAAUN OT OPralu3Ma 3a cuerT
TENAONPOBOAHOCTH, KOHBEKLMN W nanyuenns. “esonex naunnaer
MCNBITHIBATE HEAOCTATOK TEa, eMy CTaHOBMTCH Xosoano. Camuwi-
KOM CHMJIBHOC TOHMXEHHE TEMINEPaTypbl MOXET IPHUBECTH K u4pes-
MEPHOMY NEPEOXTAKACHUIO OPraHu3Ma. TMossiuenue CKOPOCTH 1BH-
KCHHUSA BOJAYXA TAKAKC YBCAMYMBACT TCIVIOOTAAMY OT OpraHMiMa u
MOXET NPHBECTH K €10 NEPEOX/HKICHHUIO 32 CHET BO3PACTAHMs OTaa-
um Tenna Konsekumeit n npu uenapennn nota. Mpu nepeoxnaxie-
HIH OPraHu3Ma YMEHBINACTCH (PYHKUMOHAILHASA ACHTENLHOCTL Opra-
HOB 4ENOBEKA, CKOPOCTH BHOXMMHYECKHX NpoOuUeccoB, CHUXACTCH
BHUMAHHE, 3aTOPMAKHBACTCH YMCTBCHHAA JICATENABHOCTL U, B KOHeY -
HOM CHETC, CHUXACTCH AKTHBHOCTL M p{lﬁOTOEIl()COGIlDL‘I’h Henoseka.

TIpn NoBLILEHUM TEMICPATYPEI MOTYT MMETh MECTO obpatbie
SBICHHA — TCIIOBBUICACHMS! MEA0BEKA HAUHHAIOT NPEBLILATH TeN-
NI00TAAYY M MOXCT BO3HMKATL 1EPErpes opranusMa. l'lpn ITOM TaK-
AK€ YXYIILACTCH CAMOYYBCTBHE “CAOBEKA M NALacT €ro PﬂﬁOTOCII()-
coBHOCTD. TTepeHOCHMOCTD 4eI0BEKOM NMOBbILLICHHOI TEMNEPATYPh 1
€ro OyUICHHs B 3HAYUTELHOM MEPE 3aBHCHT OT BAAKHOCTH M CKO-
POCTH IBHACHMA OKPYyAXAIOLIEro BO3AyXa. Yem Gosibllie BIAKHOCTD,
TEM MEHBIIEC HCnapsieTcs NnoTa, M, CICAOBATEbHO, YMCHLILACTCH Te-
NI00TAA4a OT OPraHu3Ma 3a cuer uenapenns. Tpn Temneparype ok-
pyxaowiero sodayxa csbiie 30 °C Tennooriaya or opranuMa 3a
CHECT KOHBEKLUMH M HINYHYCHMS HEIHAMUTCALHA, 4 NpH TeMmneparype
OKpYXalouieil cpeast paBHOi Temnepatype Teaa uenosexa (36,5 °C)
orcyrersyer Bosce. TTpu Temnepatype okpyxaiouieit cpesnt Goabiuei
TeMIepaTyphl TeJa YeIOBEKA TeIUIOBOM TOTOK 32 CHET KOHBEKLMK W
HayHeHHsA HaobOPOT HaNpasieH OT OKPYXaloWeil Cpeabl K Teny e~
nopeka. 103TOMY B TAKMX YCAOBMAX NPAKTHYECKH BCE BbUIEJSEMOE
OPraHU3MOM TEII0 OTAAETCS OKPYKAIOWEH CPele NpH MCnapeHuu
nota. TIpn BHLICOKOI BAAKHOCTH NOT HE MCNIAPAETCH, A CTEKaeT Kan-
JHMH € TIOBEPXHOCTH KOKHOTO TIOKPOBA, HMEET MECTO TaK HajbiBae-
MOE€ «[IPOIHBHOE» TEHYEHHE NOTA. Bricokas TeMneparypa B covcra-
HUH C BBICOKON BIAKHOCTBIO OKa3biBaeT H3Hypsilouiee BoaneicTane
HA OPraHM3M, T. K. B TAKHX YCJIOBHSX HE obecneunBaercs naxe M-
HUMILHO HeoOXOAMMas TeniooTaaua oT opranusma. Habmionaeres
MHTEHCHBHBIH neperpes OpraHu3ma, “eIOBEK He cnocoden Bunoj-
HATH HE TOABLKO TAKEAYIO (le"‘lCCK)’K), HO J1aX€ B TCHCHHUEC JUIMTC/Ib~
HOTO BPEMEHM JIerkylo pabory. IhdekTHBHOCTD BCEX BHIOB yMCT-
BEHHOrO TPy/a TaKXKe pe3KO CHUXACTCH.
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He 101bK0 H30BITOUHAS BAAKHOCTb, HO M HEAOCTATOMHAA RIAXK-
HOCTb OTPHUATE/ILHO IEHCTBYET Ha Opranuam yenoneka. [pu nebonb-
WO# BIAKHOCTH M OCOBCHHO MPH BBICOKOIT TEMIEPATYPE OKPYKAI0-
LIETO BO3IYXA M3-33 MHTEHCHBHOTO MCHAPEHMS BAATH CO CAM3HCTHIX
0Bonouek HaGIOAACTCSH HX NEPECHIXaHNe, PACTPECKHBAHME, A 3ATEM H
3arpsisHeHne GONEIHETBOPHBIMU MUKpoOpraHkimamu. C notoM u3
OPraHn3Ma YCIOBEKA BHIBOATCS BOAA M CONM, HX NOTEPS BEAET K Cry-
WEHHIO KPOBH W HAPYLIEHHIO AEATENLHOCTH CEPACHHO-COCYANCTOl
cucremel. OGe3BoXHBaHWE OpraHn3Ma wiedeT 3a coboil HapyuicHue
YMCTBEHHOI JICATEILHOCTH, CHIXCHUE OCTPOTH 3peHns. CuibHoe
obessoxuparne (Ha 15..20 %) MOXeT NPHUBECTH K CMEPTEALHOMY HC-
xozty. Tlpi BBICOKOII TEMNEPATYpEe M HEAOCTATKE BOAbI B OPraHH3ME
YCHIACHHO PACXOAYIOTCS! YIIEBObI, KNPbI, Pa3pylalorcs GeaKu.

JlmnrensHoe BO3NEHCTBHE BLICOKOI Temnepatypbl, 0COGEHHO B
COMETAHNM C NMOBBILEHHON WIAKHOCTBIO BOIYXA, MOXET NPUBECTH K
NEePerpesaluio OPraHu3Ma BhllLEe JONYCTHMOIO Nnpeacaa — runeprep-
MHH — COCTOSHHM, NPH KOTOPOM TEMIIEPATYPA TeIa NOAHUMAETCS 110
38 °C u sbie. CeacTBHEM FHICPTEPMHH MOXKET SBAATLCS TENIOBOH
yaap, npu 31oM Habaonaercs rojopHas 6oab, obuas caabocts, ro-
JIOBOKPYAKEHHE, TOUHOTA, PBOTA, NYILC H AbIXAHHE YHALAIOTCS, 110~
ApseTes GACAHOCTb, CHHIOWHOCT, PACWHPAIOTCH 3DAuKH, MOTYT
NOAWIATLCH CYAOPOTH M NPOMIONATH NMOTEPS COIHAHMS.

Jntenbtoe Bo3aeiicTBME HU3KOI TeMNEPaTyphi, 0COGEHHO B CO-
YETAHMH C NOBBILICHHON CKOPOCTHIO ABMXEHMsI BO3ayXa (BETpoOM),
MOXET NMPHUBECTH K NEPCONIKACHHIO OPraHH3Ma HHXKE JAONYCTHMOIO
npeaena — runotepmun. [pH NPOAOIKMTENLHOM AEHCTBHM X0101a
JILIXAHHE CTAHOBMTCSI HEPHTMMUHBIM, 4ACTOTA M 0GLEM BIOXA YBEIH-
YMBAIOTCA, HAPYLWAETCs OOMEH BeutecTs. Tak, NpH MHTEHCHBHOM OX-
JIAXIEHHH HHTEHCHBHOCTb YIJIEBOAHBIX OOMEHHBIX npoueccos mMo-
KeT BO3IPACTH B 3 pasa B CPABHEHMM C YPOBHEM OCHOBHOTO 0OOMeEHa.
[MosiasieTest MbileYHAas APOXb, NPH KOTOPOH HUKAKOH paGoTsl He
COBEpIIACTCH, a BCA DHEPIUs NPEBPALAETCS B TENAOTY. ITO eCTh pe-
AKUMA OPTaHK3MA, NBITAIOIETOCH YBEAWUMT MHTEHCHBHOCTD TENJIO-
BBIZC/ICHHIT B OPraHM3Me W NPEAOTBPATHTL CHUXKEHHE TEMNEPATYphl
BHYTPEHHHUX OpraHoB. OIHAKO NpH NPONOIKEHMM JAeHCTBUSA Xo/ona
MOTYT BO3HMKHYTb XOJIO/IOBbIE TPABMbI M AK€ HACTYIIHTh CMEPTD.

Kpome remnepatypbl, IZKHOCTH H CKOPOCTH JABHXEHUs BO3AyXa
HA CaAMOMYBCTBHE YEJIOBCKA OKa3bIBAET BAMSIHHE TAKOH KAWMATHYC-
CKMil napameTp, Kak GapoMerpuueckoe JaBieHHe BO3AYLIHON CPelbl.
OcobeHHO 4YBCTBUTENbHBI K H3MEHEHMIO NaBeHHs JII0aM ¢ 3a6one-
BAHHMH CEPICYHO-COCYAMCTOH CHCTEMBI M THriepTonueil. Ot nanne-

HHS CYLICCTBEHHBIM OGPQJOM JABUCHUT JILIXAHHE 4CI0BCKA, a TOYHEE,
NOCTYIVIEHHE KHCIOPOJA B OPraHn3M 4eaoBeKa. OCHOBHBIM IEMEH-
TOM JISTKHX SIBISETCSE GONBLIOE YHCAO JICTOUHBIX Ny3bipeil — aibbe-
01, CTCHKM KOTOPBIX MPOHH3AHBI CETHIO OMCHB MEAKHX (Karmnuusp-
HBIX) KPOBEHOCHBIX cocynos. OBLIas MOBEPXHOCTL AILBEO BIPOCAO-
1o uenoseka aocruraer 100...150 s’ Kucropoa nocrynaer B Kposb,
NPOHMKAs Hepes3 CTCHKH ibBeo 3a cuer npouecca anddysnn. Un-
TEHCHBHOCTh NIPOHNUKHOBCHMS KMCIOPOAA M3 WILBCOA B KPOBb (1M~
(hy3un) onpesieseTcs NapUMATbHBIM AABICHHEM KHCIOPOLA B BO3-
ayxe. Yto takoe napuuanbHoe aamienne? Boyayx cOCTOMT M3 cMech
Ta308 — a30 KHCA0POAA, YINIEKHCIOrO ra3a, WHEPTHLIX 1as’os U ap.
Jlasrenne, KOTopoe MMes Obl KaX/blii U3 ra308, COCTABAAIOUINX BO3-
AyX, ecid Obl YIQIMTh OCTAILHBIC Tasbl W3 00LEMA, 3aHMMAEMOIO
BOJAYXOM, Ha3LIBAIOT NapUHAILHBIM. O6uee nasnenne BO3YXa
CKAUIBIBACTCH M3 NAPUHAIBHBIX JL'IMCHMH OTAC/NBHLIX COCTABAAIO-
UIMX BO3AYX Fa3oBlXx KomnoHedT. Tloatomy, ecan 3 Boiayxa yaa-
JINTH BCE rasbl, KPOMC KHCJIOPOAA, HAXOAAUICIOCH B HEM, TO JlaBic-
Hue OyleT paBHO NapuManbHOMYy JAaBicHMio Kncaopoaa. HanbGonee
HHTEHCHBHO ANdy3Nsi KHCAOPOAA M3 WILBEOA B KPOBL NPOMCXOANT
npy napuMatbHoM Jasienun kneaopoga 100...120 mm pr. er. (1 mm
pt. cr. npumepho pasen 9,8 Tla). Tlpu napunanbHoM JaBieHuH Ku-
CHIOPOA HHAE ITHX NPEACSIOB CHHUAICTCH NPOHHKHOBEHHE KHCI0PO-
2@ B KPOBb, 4TO NPUBOJMT K 3aTPYAHCHHIO ILIXAHHS M YBEIHUEHNIO
HArPY3KK HA CEPACYHO-COCYAMCTYIO CHCTEMY YeI0BEKA.

Hamenenne JABJICHMS 33 CHET KIMMATHUYCCKHX ycnmmii HEeBEJIN-
KO, NO3TOMY 310POBBIE JIIOAH HC HABAIOAAI0T KAKHX-THBO 3aMETHBIX
HIMCHEHHI B CBOEM CaAMOMYBCTBHH. OJI"ﬂK() C M3MEHEHHMEM BbLICOTBI
armocd)epHoe AaBIeHHE, 4 CIE0BATENBHO, W MAPUHANLHOE AaBICHHE
KHCI0pOAA MEHACTCH BEChbMA CYLIECTBEHHO. 3710 0COBEHHO 3AMETHO
npu noaseme B ropax. Tak, Ha BHICOTE 3 KM NapuMaIbHOE NaBICHHE
KHCJ0POAA PaBHO npumepHo 70 MM pr. CT., Ha BbicoTe 4 KM — 60 MM
pr. cr. TIpH HEIOCTATOMHOM NAPUHATLHOM AGBICHHM KHCIOPOIA Ha-
CTYNAeT KHCI0POAHOE ToN0aHHe — rHnoKens. [1pn rurnokcHm noss-
asietest ronoBHas 60ab, TONOBOKPYAKEHME, 3AMELICHHAS peakums,
HapyUICHHE HOPMAIBLHOMH PaboThl OPraHOB CyXa M 3peHMst, Hapyle-
Hue obMeHa Beutects. K TAKMM YCIOBHAM 4EIOBEK MOXET A1aNTHPO-
BaThes (NPUCTIOCODUTRLCS) 3a CHET NOCTENeHHON AKKIMMATH3ALNHY K
JUTMTENBHOMY "DC5HB€IMM’O HA PavIM4HBIX BHICOTAX. HssectHo pac-
MOIOAKEHHE HACEICHHBIX NYHKTOB Ha BhICOTE 0KOA0 4 KM. Ha Gosb-
LIMX BBICOTAX JUIMTEABHOE npebuiBatne 3aTpyiHeHo. 310possie, Tpe-
HUPOBAHHbIE JIIOAM (HANPUMED, AILITHHHUCTB) MOIYT NECPEHOCHTD
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"]’X‘,GHMI“‘IC Ha GONBILIMX BBICOTAX, OJAHAKO M JUIA HHX ITO IKCTpe-
MaIbHbIE YCIOBHS, H MX paboTOCNOCODHOCTH MPH ITOM CHHKACTCH.
M3BecTHbI Cy4an NOABEMA AILIMHHKCTOB (B TOM YHC/IE OTEYECTBEH-
HbIX) HA BbICOYALUYIO BepitnHy Mupa Jikomonyurmy (r. Ssepect —
8848 M) Ge3 HCNONBL3OBaAHMSI KHCIOPOIHBIX MACOK.

C runoKcHeil HeI0BeK MOXeT BCTPETUTHCH HE TONILKO B ropax Ha
GOBLINX BRICOTAX, HO M MPH NOJIETE HA CAMOJETE NPH Pa3repMeTH-
3auun Kabuuel. Kak npasuio, Ha npon3BoaCTBe AABNCHHE BOIAYII-
HOIi Cpeibl MOKET JINLIL HE3HAUHTENLHO OTANMATHCH OT JaieHns
okpyxatoieit cpeast. Onnako anst psaa npodeccuii nanienue Bos-
QWIHOMN CPE/ibl SBAAETCH MCKIIOMHTENBHO BAXKHBIM HE TOIBKO JUISt
CaMOUYBCTBHS H€JI0BEKA, HO M LI €10 KH3HH — HANPHMEp, JIETUH-
KOB W BOJIONIA308.

1.3. TepMoperynsuus OpraHHIma Yenoseka

MeTeoponornieckne NapaMeTphbl, TAKHE KAK TeMIIEpaTypa, CKo-
POCTH IBUACHUS BOIIYXA M OTHOCHTENbHAS BIAKXHOCTH ONPENesior
TEnI00GMEH HeIOBEKA C OKPYAaloOLeii CPenoit M, Cea0BaTenbHo,
camMouyBCTBHE YenoBeka. COBOKYITHOCTD YKAJaHHBIX NAPAMETPOB Ha-
IBIBACTCH MUKPOKAMMATOM. [1apaMeTphl MUKPOKIMMATA B NIPHPOAHOI
cpesie W B NPOM3BOICTBEHHBIX YCIOBUIX MOTYT M3MECHATLCH B LIMPO-
Kux npesenax. Tak, Ha ypoBHE MOPS OTMEMECHO M3MEHEHHE TeMriepa-
Typet o1 -88 10 460 °C; cxopoct asuxkenus soanyxa — or 0 1o
100 s/c n naxe Gonee; OTHOCHTEAbHON BiaakHocTH — ot 10 a0
100 % u Gapometpuucckoro jasaenusi — ot 680 a0 810 MM pr. cT.
(90...108 kMa). Kak yke ObUI10 NOKa3aHo paHee, B ONPEICICHHOM
AMANa3oHe NapaMeTpoB MHKPOKIMMATA MMEET MECTO Teniosoii ba-
JIAHC MEXI1Y TEIUIOBBUICICHHAMN B OPIaHM3ME YeoBeKa M oTrauei
TENIOThl B OKpyAalouiyilo cpeay. B ycaosusix temsiosoro Gananca
HMEET MECTO KOM(OPTHOE TEIIOBOE CAMOMYBCTBHE “E/IOBEKA, NPH KO-
TOPOi HATPY3KA HA CHCTEMbl OPIaHH3MA YEJOBEKA, NOLICPAHBAIO-
1HE CFO HOPMANBHYIO TEMNEPATYPY, MHHHMAIbHA,

Hapyiienus Tensiosoro 6anaHca B Ty WA MHYIO CTOPOHY Bbi3bi-
BAIOT B OPraHM3ME YEJOBEKA PeakKlMio, CNocoBCTBYIONIYIO BOCCTA-
Howenmio Gananca. [Ipoueccnl peryiMpoBanus TensoBbiaeneHni
s noiepxkanus HopmansHoit (36,5 °C) Temnepatypsl ueloBeka
Ha3bIBAIOTCS  Tepmoperyasiumed. TepMmoperyasums  oCylecTuasercs
GHOXMMHMYECKMM TIYTEM, MIMEHEHHEM HMHTEHCMBHOCTH KPOBOOGpa-
wienns u notoornenenus. [pu 3T0M B peryMpoBalun npouecca re-

naoobmena YHAcTBYIOT B Gonbiueil Wan MeHbLICH CTENeHN BCe BUIbI
TEPMOPETY/ISILHHN, HO OXHOBPEMEHHO.

Tepmopezyanuusn Guoxumusweckum nymem COCTOMT B M3IMEHCHMH
MHTEHCHBHOCTH OKMCHTELHBIX NMPOLECCOB, NPOHCXOAAIIMX B Opra-
Hu3Me venoseka. BHewHuM nposisieHneM GHOXMMHYECKHMX peryin-
PYIOUIMX TIPOLIECCOB SBAAETCH MBILICYHAS APOXD, KOTOPasi, KaK yxe
TOBOPHIOCH, BOHHKAET NPH NEPEOXIAKACHHH OPraHM3IMa M NOBbI-
WIAET TETUIOBBUIENCH!S B OPraHu3Me.

Tepmopecyasuus uiMenenuesm uHmMencuGHOCU Kposooipaugenus 3a-
KIOYAETCH B CMOCOBHOCTH OPraHM3Ma Peryimposath obbem nona-
BACMOIl KPOBH, KOTOPYIO B AHHOM CAy¥ae MOXHO DacCMaTpuBath
KK MepeHOCHHK Tenaa OT BHYTPEHHHX OPraHoB K MOBEPXHOCTH Tena
vensopexa. Peryimposanne ofbeMa TOKa KpPOBM OCYLIECTBASCTCH B
OpPraHM3Me 3a CHET CYXEHMS WIN PACUIMPCHHA KPOBCHOCHBIX COCY-
108, [Tpy BBLICOKOIl TEMNEPATYPe OKPYAKAIOILCH CPEbl KPOBEHOCHBIC
COCYAb! KOKH PACUIMPSIOTCS, W K HEell OT BHYTPEHHHUX OPraHoB npu-
TekaeT Goble KPOBM, B peayibTate Gonibliiee ee KOTHYECTBO OTaeT-
€5 OT BHYTPEHHHMX OPIaHOB KOXe, TeMIEpaTypa KOXH NOBbILIACTCH,
M HACTHHHO MW NOJHOCTLIO BOCCTAHABIMBACTCSH MHTCHCUMBHOCTDL OT-
AAYM TEIUIA 32 CHET TENAONPOBOAHOCTH, KOHBCKUMH M HIUIYMCHUA.
Tlpn HK3KOI Temnepatype NpOUCXOANT oBpaTHoe ABIEHHE: Kpobe-
HOCHBIE COCY/Lbl CYXAIOTCH, KOMHYECTBO KPOBH, a CACA0BATEABHO WM
TEMIOTHI, NOAABAEMON K KOKE, YMEHBLIACTCH, CHIAKACTCS ee Temre-
patypa, M, KaKk CaeacTsue, OTaa4va Tenja oT 4enosexka Dpr)K"II()IuCﬁ
cpene. KposocnabGkenne moxer amensithest 8 30 pas, a B naibuax
naxe B 600 pas.

TepMopezquu UIMEHEHUEM UHMEHCUBHOCMU BbIOCACHUS noma
3AKMI04ACTCH B HIMCHCHUM TCIVIOOTAAYM 34 CUCT MCNIAPCHM. Hcna-
PHTENBHOE OXNAKNCHHE OPraHU3IMA MOXKET MMETH Gonwuwoe 3Have-
nue. Tak, npu Temnepatype okpyxaiouteii cpeasi 36 “C orsox Temna
OT YEJIOBCKA B OKPYXAIOLLYIO CPely OCYWECTBAACTCH NPAKTHHECKH
TOABKO 34 CHET UCnapeHus nora.

B onpeneienHoM Ananas’oHe NapameTpoB OKPYXKAKOWIEH CPeibl
cHCTEMA TEPMOPETYISMHN HeIoBEKa CIOCOBHA MOAACPKHUBATD TEILIO-
Boit Gananc Q= Q. YCTaHOWIEHO, YTO OOMEH BELIECTB B OPraHmu3-
ME HCJIOBEKA U, COOTBETCTBEHHO, paﬁﬂTCK:“OC06M0C\'b ONTUMANBHBLL,
€CAN COCTABAAIOLINE NPOLIECC TEIIOOTAAUH HAXOMATCS NPUMEPHO B
creaylommx npenenax: O, + Q,=30 %; 0,,=45 % 0,.=20 %;
0O, =35 %. Takoii Gananc COCTABAAIONMX TEIIOOTIAYN XapaKTepHayer
ATCYTCTBHE HANPAXECHHOCTH CHCTEMbI TCPMOPETYJIS LMK HEJIOBEKA.
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Venosus eosdvunoi cpedw, Komopwie oGycaogausarom onmumais-
Hbtll OOMEH GEWECE 6 Op2anUIME HeA0BEKA U NPU KOMOPLIX OMCYmcm-
GYIOM HENPUSMNBIC OWYUEHUSR U HANPANCEHHOCMb CUCMEMb MEPMOpey~
ARWQUU, HAZBEAIOM KOMPOPMHBIMU (OnmuMaIbhbiMu) Yeaosusmu. 30Ha,
B KOTOPO#H OKPYKaKouas Cpea NOAHOCTBIO OTBOANT TEMIOTY, Bhiae-
JIACMYIO OPFAHH3MOM HEJIOBEKA M OTCYTCTBYET HANPSIKCHHE CHCTEMBI
TCPMOPCTYASUNH, HA3BIBACTCS 30HOU Kompopma.

Yenosust, npi KOTOPBIX HOPMAILHOE TEILIOBOE COCTOSIHME YeN0-
BEKA Hapywaercsi, Hazbipaetcsi amckomboprubiv. [pu HeGosbiioi
HaNpsKEHHOCTH CHCTEMBI TEPMOPETVISLIMN YCTAHABIMBAIOTCS YCIO-
Bisi HeBOABIION AncKoMPOpTHOCTH. YeaoBus HeBONBIIOI ANCKOM-
OPTHOCTH ONPEACANIOTTS! AONYCTHMBIMH 3HAUCHHAMH METEOPOJIOTH -
qecknx napamerpon. T1pn npesbiennm 10NyCTHMBIX 3HaUYCHHi Me-
TEOPONOTHYECKHX NAPAMETPOB CHCTEMA TepMOperyisiiny paboTaet B
HANPAKEHHOM PEKMME, YEOBEK MCHBITHIBACT CHIIBHBII JMCKOM-
Gopr, Hapywaetcs TenaoBoil Gananc, M HAMMHACTCH NEPerpes nan
NEPEONILKACHHE OPIAHUIMA B JABHCHMOCTH OT TOTO, B KaKYIO CTO-
POHY HapyLeH TenioBoii Garanc.

1.4. THrHeHHYeCKOe HOPMHMPOBaHHE NapamMeTpPoB
MHKPOKNHMaATa

TUrHeHHYECKOe HOPMHPOBAHNE NAPAMETPOR NPOH3BOACTBEHHOIO
MHKPOKJIMMATA YCTAHORICHO CHCTEMOIT CTAHAApTOB Ge30nacHOCTH
Tpyna (FOCT 12.1.005—88, a takke CanlluH 2.2.4.584—96).

HOpMHPYIOTCS ONTUMAILHBIC W JIONYCTUMBIC NAPAMETPbI MHKPO-
KIMMATA — TEMNEPATypa, OTHOCHTEbHAsE BAAKHOCTH W CKOPOCTH
NBHKEHHA BO3AYXA. 3HAYCHHS NAPAMETPOB MHKPOK/IMMATA YCTAHAB-
JMBAIOTCS B 3ABUCUMOCTH OT CHOCOBHOCTH HEIOBEYECKOIO OPranms-
Ma K aKKJIMMATH3aUMK B PA3HOC BPCMS TOAA W Kateropum pabor no
YPOBHIO 3HeprosaTpar (em. puc. 4.3).

Ot nepuo/ta roia 3aBUCHT CNOCOBHOCTL OPraHNIMa K aKKAMMa-
TH3ALUMMK, CEA0BATENLHO, M 3HAYCHHS ONTUMAILHBIX W JIOTYCTHMBIX
napamerpos. TIpn HOPMUPOBAHHH PAIAMYAIOT TEIUILIT W XONOAHb
nepuoit rona. Temnii nepuoz roaa XapakTepH3IyeTcs CpeaHecyTouHoi
TCMNCPATYPOii HapykHOro Boaayxa sbiwie +10 “C; xoaoamwii nepuon
rona — pasnoit +10 “C u Huxe.

TpH HOPMHPOBAHMM NAPAMETPOB MHKPOKIMMATA KATEIOPHPORA-
Hite paboT NO TAXKECTH BHINOIHEHO PAIrPAHNMCHHCM HA OCHOBE 06-
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Hopmupyemsie napamempsi
MuKpOKnUMama
Onmumansmsie HLonycmumere
(duanazon memnepamyp, (MaKCUMansHblil duanason|
‘omHocumensHol MEMNEPamyp, Maxcu-
anaxmocmu u ManeHas enaxHocm
CKOPOCTIU QBUNEHUR U CKOPOCME O8UNEHUS
8030yxa) @80adyxa)

I I

S ———_ |

1 i

Tepuod 200a Kamesapus potome

Puic. 4.3, HOpMHDYCMbC 13DaMETPH MIKPOKTINATA

IIMX 32TPAT IHCPIUM OPTAHNUIMOM B CAMHMILY BPEMCHH, KOTOPOE M3~

MEPAETCS B BATTAX.

Pasauuaiorest caeayiomme Kareropum paGor:

« aerkne dusnieckue padorsr (Kateropun la u 16) — see Bub
NESITENBHOCTH C Pacxo/lont sHeprin He Gonee 174 Br. K kame-
2opuu la (1o 139 Br) otnocsTes paboThl, 1POM3BOANMBIE CHIL
1 CONPOBOXAOIUMECH HEIHATMTCILHBIM (h3uUecKum Hanps-
KeHueM — psut npodiecciit Ha NPEANPUSTHAX TOYHOTO NPHGO-
PO- M MALMHOCTPOCHMS, HA YACOBOM, LIBEHHOM NPOM3BOACT-
Be, B cepe ynpawienus u T. n. K xameeopuu 16 (140...174 Br)
OTHOCHTCS PabOThI, NPOM3BOIMMBIE CHISL, CTOS MM CBA3AH-
HbIE ¢ X000 M CONPOBOKAROUIMECH HEKOTOPHIM (hr3nte-
CKMM HanpsixkeHueM, — psa npodeccnit B noanrpaduyeckoii
NPOMBILLIEHHOCTH, HA NPCANPHATHAX CBA3M, KOHTPOJIEPHI,
MACTepa B PasIMUHbIX BUAAX NPOM3BOACTBA M T. 1.}

« (pusnueckue padoTel cpeaneit TaxecTun (Kateropun lla, 116) —
BMIbI ICSHTEILHOCTH € pacxonom Hepriu 175..290 Br. K ka-
mezopuu Ia (175..232 Br) orHocstes paboThl, cBA3aHHble ©
MOCTOAHHON X0bOOH M nepemelteHnem Meakux (10 | Kr) ua-
neanit, — pan npodeccuil B MEXaHOCOOPOMHBIX LEXax, npsi-
NMABHO-TKalKOM nipoussoactse u 1. n. K xameeopuu 116
(233...290 Br) otHOCsTCS paboThLi, CBA3aHHbIE ¢ X0ALOOH, ne-
pemettenunem Taxecten 1o 10 kr, — psa npodeccuit B Mexa-
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HH3HPOBAHHLIX JMTCHHBIX, NPOKATHBIX, Ky3HCUHBIX, CBAPOU-
HBIX LEXax M T. 1.

« Tameanie (usnieckne paborsr (kateropus I11) — suan nes-
TEALHOCTH € PACXOAOM dHeprin Gonee 290 Br — paGorei, cpsi-
JAHHBIC € CHCTEMATHUCCKMM (DM3MUECCKMM HANDSKCHHEM, B
HACTHOCTH € NOCTOSHHHBLIM NECPCABMAKCHHEM W HEPENDCKOii
3HAMMTEABHEIX (cBbiie 10 Kr) Tsixkecreii (psa npodeccuii B
KY3HEUHBIX, JIMTCHHBIX LEXAX C PYMHBIM TPYAOM M T. IL.).

Hanpumep, HEKOTOpbIE ONTHMANLHbIC NAPAMETPLI MUKPOKIHMA-

Ta npeaAcTagieHs B Tabn. 4.1,

Tatauya 4. 1. OUTHMAILHLIE HAPAMCTPE MUKPOKINMATA

Neprop Kareropus E Omocnrensias Cropocts fmoeenms BOYa,
o pabor | TOMSENRT | e, % i, ve Gonee
a 2.0 01
Yoroui 6 2.2 - o1
1 16..18 i 03
I 2.2 .60 01
Tennsii 6 2.24 .60 02
i 102 .60 04

Tpyi yuaumxcst OTHOCHTEs K Kateropuu la, a yueGuuie 3ansTns
B OCHOBHOM MPOXOSAT B XOJOAHbBIA NEPHO/L TOA.

1.5. Merogsl obecneyeHns KOM(POPTHBIX KNHMaTHYECKHX
YCNOBMH B NOMELLEHHAX

Jlns obecnevetns KOM(OPTHEIX yCa0BHIT HEOGXOMMMO noiep-
JKMBATH TEMJIOBOH GANanc MEXY BBUICCHMAMH TCIIOTH OPraHH3-
MOM 4eloBeKa W oTauei Tenia okpyiaioweit cpene. Obecneunts
TENAOBOH GANAHC MOKHO, PETYINPYS 3HAUCHUA NAPAMETPOB MUKPO-
KIMMATA B MOMELICHUN (TEMMEPATYPhl, OTHOCHTEILHON BAAKHOCTH
M CKOpOCTH JBMkeHMs Bodayxa). TMomaepxanue yKasauubix napa-
MCTPOB Ha YPOBHE ONTHMAIBHLIX 3HaueHuit obecneuusaer kompopt-
HBIC KIMMATHYECKHE YCAOBHSI JUIS YEIOBEKA, @ HA YPOBHE 0NYCTH-
MbIX — MPEAEILHO ONYCTHMBIE, TIPH KOTOPBIX CHCTEMA TEPMOpEry-
JSLUMKH OPraHM3Ma yenoBeka obecneunBaeT TenioBoit Gananc u He
JIONYCKACT MEPerpesa Wik MepeoxiaxieHust OpraHnamMa.

OcHoBHBIM MeTonOM ofecriedeHust TpeGyeMBIX NAPaMETPOB MUK~
POKJIMMATA M COCTABA BOIAYIIHOM CPEbI ABACTCH NPUMEHEHHE ClC-
mem BeHMUARKUU, OMONACHUR U Konduuuonupaeanun GOdeXlI.

Xopowasi BeHTHASIIMA TIOMCIICHHA CNOCOBCTBYET YAYHIICHHIO
camouyscTeust uenosexa. HaoGopor, nioxas BEHTWISALMS NPHBOANT
K NOBLILICHHON YTOMJIEMOCTH, CHWKEHWIO PaBOTOCIIOCOGHOCTH.
B KHWIBIX, OBUICCTBEHHBIX W TPOH3BOJICTBEHHBIX NOMELLICHUAX B pe-
IVALTATE KN3HEACATENLHOCTH M0AeH, paboThl 00OpynoBaHus, NpH-
FOTOBJEHMS THUIM, CrOPAHUS NPHPOIHOTO 232 BBUICHSIOTCH Bped-
HbIE BELeCTBA, BAara, TeruloTa. B pesyanrate yxyuuaTes KinMaTH-
HECKHE YCHOBMS, WIMCHSIETCS COCTAB BOMAYWIHON cpeawt. [losromy
obecrieyeHne Xopouleii BEHTHISALMK, PETYIAPHOE NPOBETPHBAHHE
MOMELICHHH, ABMSICTCH HCOBXOAMMBIM yeaoBHeM Juisi obecneyeHns
ONTHMAIBHEIX YCIOBHIT JUISE TPYA MEI0BEKA M COXPAHEHUS €0 310~
POBbSL. )

CHCTeMbl BEHTHISIIMN NPOM3BOACTBEHHBIX NOMELIEHHIT onnca-
Hul B pasaene 3. HamGonviee pacnpocrpanenue juis obecneyeHns
ONTHUMAILHBIX 11APAMETPOB MMKDOK/IMMATA NOAyuMia obuieobmen-
Hasi NPUTOYHO-BLITXHAA BEHTWIALMA. TTPUMEHSETCS Kak MCXaHu-
uecKasi, TaK M CCTECTBCHHAs BEHTHISLAA,

Eciu B NOMEUICHUN BO3MOXHO ECTECTBEHHOE HPOBETPHBAHME, a
00BbeM NoMeLeHnst, NPUXOILIETOCH HA OIAHOIO HEJIOBEKA, HEe MEHee
20 M!, NPOH3BOAHTEIBHOCTE BECHTHIALMH JI0JKHA OBITb HE MeHee
20 m’/4 na oanoro uenoseka. Ecan xe oGneM NOMELICHHS, NPHXO/s-
WErocs Ha OHOTO uenoBeka Menee 20 M’, IPON3BOANTENBHOCTL BEH-
THASLMM 201KHA ObiTh He Menee 30 M'/4. TIpn HEBOIMOXHOCTH ec-
TCCTBEHHOTO  NPOBETPUBAHMS  NPOMIBOAMTENBHOCTE  BEHTHISLMK
nonKHa GBITL He Menee 60 M'/4 Ha OAHOTO “enoBeKa.

py BbUIEACHHH B NOMEIICHUH OT 0GOPYIOBAHMS W TEXHONOTH-
YECKMX MPOLIECCOB BAAIH M TETIOThI NPOM3BOAHTEALHOCTh BEHTHIA-
UMK AOMKHA ObITh YBEAMMEHA 110 CPABHEHMIO € YKA3AHHBIMH BEIH-
uuHamn. HeoBXoanmas NpoM3BOJMTEILHOCTL ONPENCHSETCs pacie-
TOM € YUCTOM KONMUYECTBA BHLACAAEMOI BIATH W TEILIOTHL.

B xapkoe Bpemsi roaa, a TaKxKe B ropsuux uexax Ha paboumx
MeCTax, NOABEPracMbiX HHTEHCHBHOMY BO3ZACHCTBHIO TENAOBLIX MO~
TOKOB OT Meyeil, PACKICHHbIX OTIIMBOK M JPYTHX MCTOMHHKOB Ten-
714, I0NOAHUTEBHO NPUMEHSIOT 603dyunoe Oyuuposanue, 3aKnoiaio-
uteecs B obayse paboOTAIOIIEFO NOTOKOM BO3AYXA € LEILIO yBEANUe-
HMSl  MHTEHCMBHOCTH  KOHBEKTMBHOIO TenjooOMeHa W OTBOAA
TCMIOTHI 33 CYCT MCTIAPEHHA.

[ Feev—
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3adaua 1. Kaxosa doaxcua Gsims npoussodumeasiocmy obueoGmennoi sen-
muasyuu K1aced, 6 Komopos obywaromes 20 yHeHUKDS, eciu pazMepy HOMEIENIR
Kaacca 15% 10x 3 m?

Pewenue. Knace nepuoduvecku nposempusaemes. Ofvenm nosewenus —
450 6%, Ofisem noseigenus, npuxodsuuiics na odnoco yuenuxa, — 22,5 m. fo-
ImOMy MUNUMAIBHGR  mPOUIBOOUmEAHOCMY  SeNmiLANUL  doswHa  Goimb
20 3/ - wea) x 20 wea = 400 s /.

3adava 2. Kakoe doxxent Goumys MunuMaibnuii duasemp senmuasuuonnozn
nampyGKa 018 OCYMECaICNUS deNmMUISHUN © RONOWbIO dechickmpOs & YKaSaN-~
nom Kaaece? Koraedw: pacnotoxen @ Mockae.

Pewtenue. Kak Gotto yemanoa.ieno, Munumarsnas npoussodume suocms aen-
muasuuu 400 »6'/u. Jin pacvema ucnoasiyem (opuyay:

Cxopocth ob6aysa cocrasnser 1...3,5 M/C B 3aBHCHMOCTH OT MH-
TCHCHBHOCTH TEUIOBOTO MOTOKA. YCTAHOBKH BO3AYLIHOIO JYLUMPO-
BaHUs OBIBAIOT CTAUMOHAPHBIC, KOTIA BOIAYX Ha pabouce MeCTo no-
JIAETCH MO CHCTEME BO3AYXOBOAOB C TIPHTOMHBIMH HACANKAMM, M fie-
PEABHAHKIE, B KOTOPBIX MCHONB3YETCS NEPEABHAHON BEHTHISTOP.
TIpuMepoM nepeaBnKHOTO YCTPOICTBA BOAAYUIHOIO AYLIMPOBAHMA
ABASETCS GLITOBOI BEHTUISNTOP, MPUMEHSCMBIIL B KWILIX U HETIPOM3-
BOICTBEHHBIX MNOMCIUCHUAX B KAPKYIO 1Oroay, Korjaa ecrecTBeHHas
BEHTHISILIMA HE MOXKET 00ECTe MTh TETUIOBOI GajaHe Mexily uenose-
KOM M OKPYXAIOUIEH Cpeaoii.

Bosdywnvie oazucei NO3BONAIOT YAYHUINTL METEOPONOTHUECKHE
YCNOBHS HA OTPAHHUEHHOM YUACTKE TIOMELIeHMs, /ISt Hero ITOT yua-
CTOK CO BCCX CTOPOH OTACAAETCH NEPCropoAKAMH M 3aMOJHACTCH
BO3AYXOM Go/iee NPOXIAIHBIM M YHCTBIM, YEM BOIAYX B OCTAILHOM
TIOMELUEHHUH.

Bosdywnste u 6030yuno-menaogie 3asecst YCTpANBAIOT LIS 3alliN-
Thi JIIOACH OT OXIAKICHHS NPOHUKAIOLUIMM Yepe3 BOPOTA MAN JBEpH
XOJIOZAHBIM BO31YXOM. 3aBechl GhIBAIOT ABYX THOB: BOIAYIIHbIE C MO~
naveit Boayxa 6e3 NOAOIPeBa W BOIAYLIHO-TEILIOBLIE € NOAOTPEBOM
nolaBaeMoro Bo3ayxa B kanopudepax. Bosnyx s 3aseckl nonaercs
K IBEPHBIM MPOEMAM YEPE3 CTEUHAIBHYIO LIeb U BLIXOANT € 60Nk~
woit ckopoctbio (10...15 M/c) no yrioM HascTpeuy noctynaiouemy
CHAPYXH XOJIOAHOMY BO3yxy. Boaayx 3asech! npensircrsyer nocryn-
JICHUIO XOJIOZHOTO BO3AYXA B NOMEUICHHE; NPOHMKIIAS Ke B NOME-
LLEHNE YACTh XOMOIHOTO BOIAYXA MOJAOIPEBACTCS NPH CMELICHHH C
Gonee TerbIM BO3/lyXOM 3aBechl. BuBAIOT 3aBeckl ¢ HIKHER 1 GOKO-
BOii nonayeii ponyxa. [puMepom BO3AYLIHBIX 3aBeC SBASIOTCH NPH-
MEHSEMBIE B XONOAHbII NEPHOA TOIa BO BXOIHBIX ABEPSAX MArasMHoB,
METPO, YYPEXICHNH BO3AYUIHO-TEIIOBbIE 3aBEChHL.

JLsi co3nanmnsi ONTHMANBLHBIX METCOPOJIOTHYECKHX YCIIOBHIT B 110~
MEUIeHMAX TIPUMEHAIOT KOHAHIMOHNpoBatne Bozayxa. Konamumonn-
POBAHMEM BOIAYXA HAIBIBACTCH ABTOMATHYECKOE MOMICPKAHNE B NO-
MEUICHHAX 3AIAHHBIX ONTHMAIBLHBIX NAPAMETPOB MUKPOKIMMATA H
WHCTOTHI BO3AYXA HEIABMCHMO OT M3IMCHCHHS HAPYXKHBIX YCAOBHI
PEKUMOB BHYTPH 1omeuiennst. [Ipn KOHAMUMOHMPOBAHKK MOXET
ABTOMATHYECKH PETYIMPOBATLCSH TEMIEPATYPa BO3AYXA, €TI0 OTHOCH-
Te/bHAs BAAKHOCTH M CKOPOCTH nofadu B nomeuenme. Cosnanne
TAKMX MAPAMETPOB BOIAYXA OCYIECTRAETCH B CHCUMAIBHBIX YCTa-
HOBKAX M YCTPOHCTBAX, HA3bIBACMBIX Konduuonepamu. Konanunone-
pbi GBIBAIOT MECTHBIMI — JUIs1 0DCAYAMBAHNSA OTACABHBIX fOMeLIe-
HHi, KOMHAT, M LUEHTPAILHLIMU — Ut OGCAYKHBAHUS TPYTITT NOMe-
WEHMIL, LEXOB W NPOM3BOACTE B 11eA0M. CIOXHOCTh KOHAHLNOHEPA
ONPEAENACTCH YHCAOM W TOYHOCTBIO NOMIEPAKMBAEMBIX B 3A1aHHOM
Auanas’one napamerpos. NMpocTeiiinMit KOHAMUHOHEPAMH ABISIOTCS
GLITOBbIC KOHAMIMOHEPDI, KOTOPHIC MOKHO YBHACTH BCTPOCHHBLIMM B
OKHA M 3aKPCIUICHHBIMM € HAPYXKHOIl CTOPOHBI CTEH NOMCUIEHMI.
Ha puc. 4.4 nokasana NpHHUHMINAILHAA CXEMA YCTPOHCTBA KOHAM-
LHOHKPOBAHMS BO3AYXA. BO3yX MOCTYNACT B CHCTEMY KOHAHLHOHM-
poBaHMS CHAPYAM uepes 3abopHbiii Bodayxosoa / i, npoiias Guastp
2 0YMCTKM NOCTYNAIOLIErO BO3AYXA, NocTynact B kamepy I, rae no-
JI0rpeBaeTes ¢ noMowbio kanopudepa 4; B kamepe 11 Bosayx npoxo-
ST CnetManbiylo o0paboTky — opolieHne Bonoit 13 (opeyHok 5
LIS YBAAKHCHHS M IONONHUTENBHOM OMHCTKN BO3ayxa; B Kamepe [11
BOIYX AONOAHUTENBHO TOJOIPEBACTCH WIM OXIAKAACTCH € NOMO-
Wbl Kanopudepa Wan XON0AWALHONH MALINHLL 6, a 3aTEM 10 Kanany
9 enTHAATOPOM § nosaercs B nometenne. Jlerom Bo3AyX oxnakaa-

” B noseuenue
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Puc. 4.4. Cxesa xowmmumonnposaima soaayxa: | — 3abopiuit Boxiyxoson: 2 —

GUILTD; 3 — SAAMLKKI PEryIMPOBAIIE oA Boiyxa: 4 — kasopitdep: 5 — dop-

CyHKI: 6 — Kasophdep i XOToAuALIAs Mawkia; 7 — Kameyaosutean; § — sen-
THARTOP; ¥ — BEIXOANOM Kanat
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B BO3IYXE M BOJE COACPKATCH BPCAHbIE BEUIECTBA, BhUICASEMbIC NPH-
POAHBIMM MCTOMHMKAMM M T. J1.

B paGoteii 30He HeoOX0AMMO 0GECTIEYNTL TAKME YPOBHH Hera-
THBHBIX (DAKTOPOB, KOTOPBIC HE BLIZBIBAIOT YXYAUCHWS COCTOSHMS
I0POBLSL YesloBeKa, 3abonenanuii. [Lisi uCKIoueHUs HEOOPaTHMBIX
W3MEHCHHIT B OPTaHH3ME YENOBEKA MCAMKH-THIHEHHCTHI OrpaHuyy-
BAIOT BOJACHCTBUC HETATHBHBIX (DAKTOPOB NPEACABHO NONYCTHMbIMI
YPOBHSIMH.

Tlpeneasno nonmycrumsiii yposens (ILIY) — 910 makcumanbhoe
3HAYCHHUE HEraTHBHOTO (haKTOPA, KOTOPBLI BOIACHCTBYS! HA Yen0BeKa
(M301MpOBaHHO MK B coueTanni ¢ Apyrnmm (hakTopamu) B TeucHmne
paboyeit CMEHLI, EXEAHEBHO, HA NIPOTSIKEHHM BCETO NEPHOAA TPYAO-
BOTO CTAXA, HE BHI3LIBACT Y HETO M Y €10 NOTOMCTHA GHONOrMYECKUX
M3IMCHEHUIT, B TOM uncie 3a60aeBaHmil, a TAKKE NCHXOJOTHHECKHX
HAPYWEHWI (CHUKEHMSI MHTELICKTYATBHBIX H IMOUMOHANBHBIX CIIO-
COBHOCTEH, YMCTBEHHOI PaBoTOCNOCOBHOCTH).

JLast XMMHUECKOIi TPYNINbE HETATHBHBIX (PAKTOPOB NPEAeBHO 10~
AYCTUMBIC YPOBHI BLICTYNAIOT B BHIC HPEACABHO JONMYCTHMBIX KOH-
uenrpaunii (THIK).

Mpn ycranosaennn MY (T11K) pykopoacTsyioTes caeayionm-
MM OCHOBHBIMW NPHHUNNAMME

* NPUOPHTETHOCTL BCEX MEAMLMHCKHX M GHONOFMMECKMX NO-

KasaHui nepea npouMMu noaxoaamu (TexHuueckas A0CTH-
KHMOCTb, IKOHOMHUECKHE BOIMOKHOCTH, 1eAecoobpaIHocTs,
n np.);

* TOPOTOBOCTL BCEX THNOB ACHCTBMS HCraTMBHBIX (hakTOpOB,
T. €. NPU3HAHKC CYIECTBOBAHMA MOPOra BO3AEHCTBUA Hera-
THBHOTO (HAKTOPA, HIXE KOTOPOTO He HaGAIAACTCH HUKAKOTO
OTPHUATEILHOTO BAMAHMS (CACAYET 3aMETHTb, HTO JUIsi psila
HEraTHBHBIX (hAKTOPOB, B YACTHOCTH PAAMALMM, NPHHLAN NO-
POTOBOCTH MOABEPrACTCS COMHEHMIO).

2.1. OnacHble mexaHuyeckue haKTopbl

HCTOMHHKOM MEXaHMUECKHX TPABM MOIYT ObITh: ABWKYULMCCH
MEXAHH3IMBL M MALIMHLL, HE3AUNIEHHBIE NOABMAKHBIC HEMCHTHI
NPOU3BOACTBEHHOTO 0GOPYNOBAHMS, NICPEABHIAIOLLMECS HILEAMS, 3a-
TOTOBKH, PA3pYLIAIOUIMECs KOHCTPYKLUMM, OCTPEIC KPOMKH, 3ayceH-
bl M LEPOXOBATOCTH HA NOBEPXHOCTH 3arOTOBOK, M3ZE ML, HHCTPY-
MEHTOB M OBOPYAOBAHMS, TOABEMHO-TPAHCIIOPTHOE 0DOPYAOBAHMNE,

A TAKAKE najseHmue NpeaMeTos ¢ BhicoThi. K nepeunciennniv sbiue
HCTOMHMKAM MOXKHO 100aBHTh BOJICHCTBIS, CBA3AHHBLIC C KOPPO3M-
eil METAIOB, ABNSIOWEHCH NPUMNHON 0CHABAEHNS TIPOIHOCTH KOH-
CTPYKLHK M CHOCOBCTBYIONIEH BHE3ANHOMY e paspyluieHnio; aeicr-
BHEM COCYAO0B, PABOTAIONIMX MO IABICHHEM, KOTOPbIC B CIIyHae pas-
PYLICHHS BO3ACHCTBYIOT HA OKPYKAIOULYIO CPEay M JIOJICH; NajeHHem
M CKOIB3KMX MOBCPXHOCTAX, CHCTBHEM HATPYIOK NPH NOIbeME To-
Kecredt u T AL

2.1.1. Mexannyeckme ABHIEHHA H REHCTBMS TEXHONOIMNEeCKOro
060pyAOBaHHS H HHCTPYMEHTa

Hanbonee THIMYHBIM MCTOMHHKOM MEXAHWYECKMX TPABM SBAsA-
10TCSE PHCKM, 3ayCCHUB!, BBICTYNbI HA ABHAYIIMXCH (KaK nNpasuio,
upmuumumxcn) HACTAX MEXAHWIMOB W MHCTPYMEHTOB. Yame sBcero
OHMW PACNONOKEHB! B CICAYIONMX TPEX OCHOBHBIX MECTAX:

* mouKka onepayuu — TOUKA, B KOTOPOﬁ HA MATePHAIC BLINOJAHS-
0TS Ceayioune Biibl paboT: peska, (JopMOBKa, WITAMIIOBKA,
THCHEHHe, cepaeHue, (JOPMUPOBAHKE 3AarOTOBOK U T. 11.;

o npueodw U ycmpoucmea, nepecalouiiie  MEXQHUMECKYIO  JHep-

euw, — 1100bIe KOMIOHEHTBI MEXAHMYECKOH CHCTEMBI, nepe-

JAOUIME  SHEPIHIO  BLINOIHAIOLIMM paﬁo‘ry HACTHAM  Maln-

Hbl, — MaxOBUKH, LWKHBBI, PEMHH, WATYHbI, MY(Thi, KyJIa4KH,

WIMAHAEAN, UETH, KDHBOLUIMIBL M LIECTEPHU M P.;

npovue ()auxcyu(uem wacmu — BCC YACTH MAUIMHBL, KOTOpBLIC

ABMFAIOTCS, NMOKA MAWIMHA Haxoamtes B pabote, Takue Kak

BO3BPATHO-TIOCTYNIATE/BHEIE, BPAAIOUIMECH W NONEPEYHO

JBMAYLLIMECSH HACTH, A TAKKE MEXAHM3MbI 1041 W BCIOMOTa-

TEAbHBIE YACTH MALIMHBL.

llinpokoe pasHooGpane BUAOB MEXAHUYCCKOIO JBMAKEHWS W

ACTBMIL, KOTOPbIE MOTYT NMPEICTARAATL ONACHOCTb JUIs PaBoumx,

o4al0T B cebd aBMKeHue BPALLAOUINXCH neraneit, BO3BpaT-

-NOCTYNATeAbHBIX TIeNeH, ABHKYUIMXCH peMHEd, uiecTepHeit,

KYUIMX 3yObeB M J1100bIX 4acTeil, KOTOpbie MOIYT YAAPHTD, TONK-

b WIH 0KasaTb Apyroe AMHAMH4ECKOE Bosaeitcteue. Pazanunsie

Nl MEXAHMYECKOTO IBHXCHUS W AcHCTBUI NPUCYILLK NOYTH BCEM

WIHHAM, H TTOHHUMAHME ITOrO — ncpnuﬁ wmar K 3aumre or onac-

TH, KOTOPYIO OHW MOTYT NPEACTABAATH.

Cyluer:ruye'r mpu OCHOBHBIX muna deuMcenus: BPalLATE/IbHOE, BO3-

BPATHO-NIOCTVIATENLHOE M NONEPEHHOE.
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€TCS HACTHYHO NOJAYeH OXJIAXACHHOI (APTE3NAHCKOI) BOABI, HO
TAABHBIM OGPa3’oM 32 cueT PaGoTh CNCUMATLHBIX XONOAWIBLHBIX Ma-
IHH. KOH‘IK“IIOHMPOB&""C BO3/yXa 3HAMNTCIBHO JIOPOXE BEHTHIIA-
UMM, HO 0DECNEYMBACT HAMAYMIIME YCAOBUS JUI KH3HH W JCSTENb-
HOCTH Ye/loBeKa.

B xonoanoe ppems roma st noAepKaHus B NOMELLEHHN ONTH-
MAIbHON TeMnepaTypsl BO3ayxa nNpuMeHsietcs omonaenue. Orore-
HHUE MOXET ObiTh BOASHBIM, NAPOBBIM, HNEKTPHICCKHUM.

KonTponsHsie sBonpocs!

1. OT 4ero 3aBucHT BbiAENEHME TENNOTEI B OPraHiIme Yenonea? Yo HyMHO
Aenars, ecnu Bam XONORHO WNK KapKo!

2. 33 CHET KaKMX MEXIHHIMOB OCYULECTRNRETCA OBMEN TENNOTON MEMAY He-
NOBEKOM W OKPYMaloULEH ero CpeRoiit OBBLACHHTE CYLIMOCTS 3THX Mexa-
HH3MOB.

3. Kakue napamerphi OKpyalouiel Cpeas! BIMAIOT Ha TENNoOBmen Yenose-
Ka © oKkpyawowen cpepoi! OBbACHHTE BRMAHKE NAPAMETPOB CPeas Ha
nepenayy Tennore!.

4. Kak MYMHO WIMEHTE NapameTphi KNMMaTa ANs TOTo, 4ToBbi yBemmMTh
OTAAaYy TeNNa OT YeNoBeKa OKPYXalowesn cpeae (Bam MapKo) unu Haobo-
POT ee ymenbwnTs (Bam xonoaHo)?

5. “ro TaKoe oTHocHTenbHaR BnamHOCTE!

6. KaK BAHSIOT NapameTPhi MHKPOKIHMATA Ha CamoyBCTBWE uenonexal

7. Kak BruseT Temneparypa, BamHOCTL W ABMMEHHE BOIAYXA HA CAMOMYB-
creme yenosexal

8. KaKOBbI MeXaHW3MBI TEPMOPEryNALMH OPraniIma Yenosexal

9. Kak snuset 6apomeTpuveckoe pasnenue Ha CamouyBcTaMe yenosexal

10. Y70 TaKOE rMNOKCHA, NPH Kakux YCNOBWAX W NOMEMY OHA BOIHMKaET!

11. KaKOB OCHOBHON MEXaHM3M TEPMOPEryNALMM OPraHMIMa YenoseKa npw
Temnepatype okpy#aiouwero sosayxa 30 *C u seiuel

12. Y7o TaKoe KomOPTHBIE 1 AHCKOMBOPTHBIE ycnoBhsl

13. Y70 TaKOE ONTHMANbHBIE K RONYCTHMBIE NAPAMETPBI MMKPOKNHMaTal

14, OT Mero 3aBHCAT IHAYEHHR ONTUMANBHBIX M RONYCTHMBIX NAPAMETPOB M-
poxnumara?

15. OBwacHuTe, Nouemy ANR TRKENONH (MIYECKOH PaBOTbl ONTHmManbHble
AONYCTHMBIE IHAUEHHA TEMNEPATYPbI HIKE, 3 CKOPOCTH ABMKEHNR BOIAY-
xa Gonbie, Yem ANR NErKoi diauieckon pabotsil

16. Y70 TaKOE KOHAMUMONHPOBAHHE BOINYXa H KK YCTPOEHSI CHCTEMbI KOHAN-
UHMOHMPOBaHMa Bo3AyXal
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Fnasa 2
OCBELLLEHME

OcBelieHne MCKITIOMHTENBHO BAXHO JUIA 310POBbS 4eoBeKa.
C nomousio IpeHUsA MCIOBEK NOJAYHACT NOAABMNIOULYIO HacTh HH-
(opmaumnn (oxono 90 %), noctynaoieii U3 OKPYAAIOUIETO MUPA.
Cpet — 3T0 KIOYEBOI INEMCHT HAlIEH CNOCOOHOCTH BHIETD, OLE-
HiBath (OPMY, LBET M NEPCIEKTHBY OKPYAKANOWNX HAC NPEAMETOB.
Ouelb 4acTo Mbl CYHTAEM 3TO CaMo coboit pasymeioummes. Oanako
Mbl HE JIO/KHBL 3a0BIBATD, YTO TAKME DICMEHTBI HENOBEYECKOro ca-
MOUYBCTBMSI, KaK AYLIEBHOE COCTOSHME WM CTENeHb YCTANOCTH, 3~
BHCST OT OCBELICHMS H LIBETA OKPYXAIOUMX HAC npeameTos. C TouKK
Jperinsi Ge30MacHOCTH TPYAA 3pUTEIbHAA CHOCOBHOCTL M 3PHTENb-
HEHT KOMBOPT 4pe3BBIMAIHO BaXHb. OUEHb MHOTO HECHACTHBIX CaY-
YACB NPOMCXONANT, MOMHMO BCEro MPOYEro, M3-3a HECYAOBICTBOPH-
TCABHOIO OCBCUICHMA MIH H3-3a DIJ.IMEDK, CACNAHHbIX pﬂGO‘lMM, no
NPHYHHE TPYAHOCTH PBCIIDI!MHB:!I(I!” TOTO WJIH HHOTO [IpeaMeTa Win
OCOIHAHMWS CTENEHH PHCKA, CBA3BAHHOTO € OBCII)'K"IQIHICM CTAHKOB,
TPAHCHOPTHBIX CPEACTB, KOHTeinepos n T. j. CBer cosnaer HOp-
MUIBHBIC YCTOBHS [UISE TPYAOBOI ACATE/ILHOCTH.

anyule)mu IPEHMS, CBA3AHHDIC C HEJIOCTATKAMM CHCTEMBI OCBE-
HICHUS, ABAAIOTCH OOBIYHBIM SBICHHEM HA paGo‘ch mecre. baarona-
PH CNOCOGHOCTH 3pEHMS NPUCNOCADAMBATECH K HEAOCTATOYHOMY OC-
BEUICHMIO, K 3TUM MOMEHTAM HHOIAA HE OTHOCHATCH C JLOJKHOI
CEPLEZHOCTHIO.

HenocTaTouHOE OCBEUICHHE  BbILIBACT 3PHTEAbHbIN MCKOM-
GOPT, BHIPAKAIOUMICS B OLIYLIEHHH HEYI00CTBA MAN HANPSIKEHHO-
crin. JLmTensioe npebbiBaHue B YCAOBUAX 3PUTENLHOTO AncKombop-
TA NPUBOANT K OTBACUCHMIO BHUMAHMs, YMEHBIIEHHIO COCPEAOTO-
HEHHOCTH, 3PHTEABHOMY, M 0DIeMy yTomaeHmio. Kpome cosnanns
3PUTEIBHOTO KOM(:)OPTH CBET OKa3blBACT HA 4ENOBEKA MCHUXOI0rHYE-
cKoe, (IMINONOTHIECKOE W ICTETHYECKOE BoyteHeTBHE. CheT — OnMH
3 BAKHEHUINX 21€MEHTOB OPFAHM3IAUMM NPOCTPAHCTBA M TIABHbIH
NIOCPEAHHK MEAILY He0BEKOM H OKPYKAIOUMM ero Mupom. Heyios-
NICTBOPUTE/IbHAA OCBEIICHHOCTL B paﬁc‘lcil JOHE MOXET ABAATHCH
II[!H‘IHIIOﬁ CHHACHUS! MPOM3BOAMTEALHOCTH W KayecTsa Tpyaa, noay-
HCHMS TPaBM.

CpoitcrBa cpeta Kak hakTopa IMOLMOHATLHOIO BOJACHCTBMSA
UIMPOKO UCTIONB3YIOTCH NyTEM ﬂpillﬂl}thOﬁ n pﬂu"DHB}leﬂﬁ opra-
Husaunn ocsewienns. HeoGxoaumas OCBEIEHHOCTL MOXeT ObiTh
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JOCTHTHYTA 33 CYCT PEryIMPOBAHMA CBETOBOTO MOTOKA WCTOMHMKA
OCBCIICHUS, BKIIOYCHUS M BBIKITIOMCHUS YaCTH JAMIT B OCBETHTEb-
HBIX NPHOOPax, H3MEHEHMsI CNEKTPAILHOIO COCTABA CBETA, NPUMEHC-
HUSE OCBETHTENLHBLIX NPHOOPOB NOABHAHON KOHCTPYKIMN, N03BO-
ASI0LEH HIMEHATH HANPARICHNE CBETOBOIO NMOTOKA.

2.1. KaK yCTPOEH rnias M KaK BMAMT Yenosex

a3 npesctapsier coGoii CAOKHYIO ONTHUECKYIO cHcTemy. Ori-
THYECKAs YaCTb [1a32 COCTOMT B OCHOBHOM M3 JIBOSKOBBLIIYKIOH
JIMH3BL — XPYCTWINKA, AN(ParMHpPOBAHHOIO OTBEPCTHEM B PALyX-
HO#t 0Bonouke — 3paukom (puc. 4.5). Xpycraink cosnaer Ha cpeto-
HYBCTBUTENLHOI MOBEPXHOCTH CCTHATKH, YCTHAZIOUICH IA3HOC JIHO,
ACHCTBHTENLHOE, YMEHbIUEHHOE W 06paTHOE M300paxeue GuKkcH-
PYEMBIX IJIA30M MPEAMETOB.

McGpaxuie npedwems Ka cemuamee

=

F - oryence
Hatincdanunsi npedwerm paccmoswue

Puc. 4.5, [1a3 kax onTiiieckas cHerema:
I — cemwatia; 2 — 3patox; 3 — xpycrammk

CeriaTka MMEET CIOKHOE CTPOCHHE M COCTOMT M3 NPHEMHHKOB
CBETAa — NAN04eK, KoAGOMEK W HEPBHBIX KAeToK. CBeT, NpoHMKIIMii
B 143, BOJACHCTBYET HA (DOTOXHMUUECKOE BEUICCTBO HNEMEHTOB CeT-
4aTkM M paznaraet ero. JIOCTUIHYB ONpeeNeHHoil KOHUEHTpaLnK,
MPOAYKTh! PACHAA PAIAPAKAIOT HEPBHLIC OKOHUAHMS, 3ANOKCHHBIC
B NAN0MKAX W KOoAGOUKAX. BOHMKIINE 11PH HTOM MMIYIBLCH 11O 3pH-
TeALHOMY HEPBY NOCTYNAIOT B HEPBHBIE KICTKH 3PHTEILHOIO LEHTPa
TOA0BHOrO Mo3ra. B pesyabrare yenosek BuanT uset, Gopmy M Beam-
unny npeamera. Cetuatka raasa coaepxut 130 MIWLTHOHOB nanoyex
1 7 MunanoHos koaBouek. Konboukn otseualor 3a usetHoe 3penue,
NAIONKK HE PATTHYAIOT UBETOR,
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TMpucnocobienue rasa K pasinieHnio obbekTa OCylecTBIseTCs
32 CHET TPEX NPOLECCoB:

* AKKOMOJAUMA — M3MEHEHWE KPHBHIHBLI XPYCTAIMKA 11a3a Ta-
KM 00pa3om, 4TOObI H300pakeHHe NpeaAMeTa OKasaloch B
TIOCKOCTH CETHATKH 11233 (NPH M3MCHEHHM KPHBH3HBI XpY-
CTAMKA NPOMCXOAHT H3IMEHEHHE BEAHUMHBI (POKYCHOIO pac-
CTOSHMA — OCYLIECTBASETCH «HABOAKA Ha (HOKYC»);

« KOHBepremumus — 10BOPOT OCeii 3peHus 06ONX 1143 TaK, 4TOOb!
OHH MEPeCeKVINCh HA PACCMATPHBACMOM 0GHEKTE;

« ananTanms — NPUCNOCOBNEHHE 11a3a K IAHHOMY YPOBHIO OC-
BELLEHNA.

Hpouece adanmayuu 3aKN0MAETCH B M3MEHEHHN TIOLIAIH 3paYKa.
Tpy ananTauum 171a3a KPOMe HIMEHEHHs! TUIOWAIN 3patiKa NPOHCXO-
AST ApyrHe npolecchl. Hanpusep, npu yBe/iMtieHH#H SPKOCTH NpoC-
XOAMT NOAABICHHE NMANOYEK M YMEHBIICHHE KOJIMUECTBA CBETOMYBCT-
BUTE/ILHOIO BELIECTBA B KOAGOUKAX, & NP BBICOKMX APKOCTAX — 4ac-
THYHOM  IKDAHMDOBAHMM  HEPBHBIX  OKOHMaHMil  KJETKaMM
MMIMEHTHOTO SNUTENNs, Haxoasuierocs B rayoune cervarku. Tlpn
ANTALNK 11433 K MATBIM APKOCTAM NPOMCXOIT OGpaTHbIE SRNCHUA.

XOpol1o H3BECTHO, HTO NPH NEPEXOIE U3 CBETIONO MOMCIICHIUS B
TEMHOE COCOBHOCTL PARIHYATE AETANH BOIHUKAET MEICHHO, M, Ha-
0GOpOT, NpPH BLIXOAE M3 TEMHOTO NOMEWEHNA B CBETIOE NIEPBOHA-
YATBHO BO3HMKAET COCTOSHME OC/IETIEHHOCTH.

IMpn nepexone OT GOMABUIMX OCBEWEHHOCTEH K NMPAKTHYECKOH
TEMHOTE NPOLECC AIANTALNN TIPOUCXOAHT MEUIEHHO W 3aKAHUNBACT-
cs 3a 1..1,5 vaca. OGpatnbiii mpouecc MiaeT ObicTpee W AINTCH
10...15 Munyt. B 0boux cayuasx peus MAET O NOJAHO# nepeajantaumm
IPEHMH; NIPH MIMEHEHUM APKOCTH He Gonee wem B 5...10 pas nepe-
AIANTAUNS NPONCXOINT NPAKTHUCCKH MTHOBEHHO.

TIpoNANIOCTPHPOBATL NPOLIECCh! NIEPECTPOHKHN 3PEHN MOKHO HA
TAKMX MPOCTEHIIMX ONbITAX..

Hlpouecc axxomodauuu

Tocsompume & mevenue 1...2 sunym wepes oxno na yoarennsi npedsem
(EATMETBHD NEBOADIIO20 PAINEPT — BEMKY, DEPEBO, MAUMY, GHMENNY U m. 0.),
Jamest Guicmpo nepenecume 632230 na mekcm knueu. Opamume enuManue Ha
10, WMo & NEpEN MOMENM mexcm Khueu naoxo paziusus. B marodos eospacme
npU XOPOWEM IPEnUU NPORECC UIMENENUS KPUGUIHB XPYCMGAUKG Npoucxooum
Docmamouno GNCmpo — uINENsEmMCs (oKyCHoe paccmoRniie, Nalodaessiis ofib-
exm (poKycupyemes na cemuame. C G03PACTON IMOM NPOUECT IAMEAAREMCS.

Hlpouece adanmanuu

Bo spess umenus KNueu SNKIONUME UCKYCCMEEHHOE OCOCUENNE W YMEHb~
wiime 20 max, 4moGH HANUMEALHO YMENSIULLIGC OCHEUENOCS NOBEPXHOCTIL
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cmpanuys knueu. OGpamume 6numanue na mo, Ymo & NEPESI MOMEHM MeKem
CMANOBUMCR MAOXO PALIUUMUM U AU CRYCIIA HEKOMOPOE OPENS CMIANOBUMICA
SOIMONCHMM Humamb. Om cmenenis uIMeHeNus OCeeUeNnoCmU 3UBUCUM BPEM,
Heofixodunoe 023 GOGNMAKUU IPeNUR (UIMENCHUS PATMEPOS IPAUKT) K HOGHM YC-
AOGUSM NOHUNCENHOT OCREUEHNOCIIL.

2.2. XapaKTepPHCTHKH OCBELLEHHS M CBETOBOH Cpefb!

Cyuwectnyior aBa McTouHMKa cBeta — CONHIE W HCKYCCTBEHHBIE
MCTOYHHKH, CO3AAHHBIE 4eN0BEKOM. OCHOBHBIE MCKYCCTBEHHBIC MC-
TOYHHMKMN CBETA, NPUMEHACMBIC HBIHE, — DICKTPUUCCKHE HCTOMHNKH,
TNPEXIE BCCTO JaMNbl HAKATMBAHMA W rasopaspsansie namnbi. Mc-
TOYHHMK CBETA MNYMACT HEPIMIO B BHIC CKTPOMATHHTHBIX BOMH,
MMCIOLMX PATTHYHYIO JUTMHY BOJIHBL. YeloBeK BOCTIPHHUMAET 3M1eK-
TPOMArHUTHBIC BOJNHBL KaK CBET TOAbKO B auanasone or 0,38 no
0,76 mxm.

OcBelieHue M CBETOBAA CPEa XapaKTEPHUIYETCs CAEAYIOUMMU
napameTpamm.

Cretosoii notok (P) — 4acTh WICKTPOMATHHTHOIN IHEPriK, KO-
TOPAs HU3NYHACTCH MCTOMHHUKOM B BWIMMOM JIHANa3oHe. I']ocmnbxy
CBETOBOM NOTOK — 3TO HE TOABKO (u3ntecKas, HO n PH3HONOTHYEC-
CKast BEAMMMHA, T. K. XAPAKTEPU3YCT 3PUTEALHOE BOCIPUATHE, A1
HEro BBCACHA CIICUMATBHAS CAMHHULIA WIMEPEHUSE JIIOMCH (JIM).

Cuna csera (7). Tak Kak HCTOMHMK CBETA MOXET WIy4aTh CBET
N0 PasIMMHBIM HANPARACHUAM HEPABHOMEPHO, BBOAMTCH MOHATHE
CHJIBI CBETA KAK OTHOIICHMS BEJIMYHHBI CBETOBOIO N0TOKA, Pacnpo-
CTPAHAIOIETOCH OT HCTOUHMKA CBETA B HEKOTOPOM TellecHoM yre W
(M3MeEpSIETCs B CTepanmatax), K BeHUMHE ITOrO TEACCHOTO Yria

1=D/W.

Cwuna cBeta uamepsieTcs B Kanaenax (Ki).

Connue M HCKYCCTBCHHBIE MCTOMHHKH CBETA — 3TO NEPBUUHBIE
MCTOYHHKH CBETOBOTO TIOTOKA, T. €. MCTOUHMKH, B KOTOPLIX FeHepH-
PYETCS INCKTPOMArHUTHas 3Heprusi. OIHAKO CYUIECTBYIOT BTOPHY-
HBIE MCTOUHMKM — TOBEPXHOCTH OGBLEKTOB, OT KOTOPHIX CBET OTpa-
Kaeresl.

Koodduumentom orpakenus (r) HA3LBACTCH [ONS CBETOBOMO

noroka (@), NALAOEro Ha NOBEPXHOCTL, KOTOPAs OTPAXACTCH
OT Hee:

r=Qgy, [/ Py

BesimunHa xe CBETOBOIO MOTOKA (‘D“,,,), OTPAKEHHOIO MOBEPX-
HOCTBIO NPEAMETa W PACHPOCTPAHAIOILETOCH B HEKOTOPOM TEJACCHOM
yize (W), OTHECEHHAs K BEIMUHHE ITOTO yria i naowaan (S) orpa-
KAIOUIEH MOBEPXHOCTH, HA3LIBACTCS APKOCTBIO (L) oObekTa. IMo cytn
9TO CHJIA CBETA, MIIYHACMAasi MOBEPXHOCTBIO, OTHECEHHA K TUIOLILALH
ITONW NOBEPXHOCTH:

L=®yy/(WS), L=1/S.

Wamepsiercs ApKOCTb B Ka/M’.

Yem Gosabiie ApKOCTh 06beKTa, TeM Gonbimil CBETOBOH NOTOK OT
HEro NOCTYNAaeT B rAa3 U TeM CWIbHEC CHrHAI, nocrynax)mm“i or
masa B 3puTenbHbii wenTp. Takum oBpasom, kazanoch Gbl, uem
Bonbure APKOCTB, TEM AYHIIE HEIOBEK BHANT 00beKT. OaHaKo 310 He
coscem Tak. Ecan nosepxnocts (don), Ha xotopoii pacrionaraercs
()G‘H:KT, nmeer GHM]KYIO Nno BEAHYNHE SIPKOCTHL, TO MHTEHCHBHOCTH
3ACBETKM YHACTKOB CETHATKH CBCTOBLIM NOTOKOM, NMOCTYNAOUNM OT
dona n obvekTa, oaMHakosa (Man cnabo pazIMuaeTCs), BEAMUMHA
NOCTYNAIOUMX B MO3T CHIHA/IOB OAMHAKOBA, M 0GBEKT Ha (one cra-
HOBHUTCH HEPATIHYHMBIM.

Jlast ayumieii BUAMMOCTH 06beKTa HEoBX0AMMO, 4TODB ApKoCTH
obnexta u Qona pazauuanncs. PasHnua Mexay sproctiMmu obbekta
(L)) n dona (L), orHeceHHas K spKOCTH hoHa, HasbIBACTCH KOH-
TpacTom:

K=|Lo- Lyl / Ly,

Beanunna KonTpacta Gepercs no MoAyo.

Ecan oObekT pesko Bbulessiercst Ha oHe (Hanpumep, uepHas
NuHKs Ha GeloM JIMCTe) KOHTpAcT cuntaerest GOAbUIMM, NPH Cpea-
HeMm KoHTpacte o6beKT M (JOH 3aMETHO PAIHHAIOTCA 10 APKOCTH,
npH ManoM KoHTpacte o0bekT caabo sameren nHa (ore (Hanpumep,
nuEus Gaeano-kentoro usera na 6enom aucre). Tpn K< 0,2 kou-
TpacT cunTaetcs MaabiM, npu K= 0,2..0,5 koHTpacT cpeanuit, a npu
K> 0,5 — Gonbiumm.

Beanunna sipkoctn oGbekta Tem Gonbiie, yem Goabe Koa(-
(UUMENT OTPaXeHMs W NALAOUMIA HA TOBEPXHOCTH CBETOBOF
NOTOK.

JLAsi XapakTepUCTHKH WHTEHCHBHOCTH NANAIOWEro Ha noBepx-
HOCTH OT MCTOMHMKA CBETA CBETOBOIO NOTOKAa BBEACHA CNCUHANbHASA
BeIMMMHA, NOYHHBILAST HAZBAHME OCHELICHHOCTH.
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OcsemensocTs — 370 OTHOWICHHE NANAIOLIETO HA MOBEPX-
HOCTH CBETOBOTO noOTOKa (M) K BeJNUMHE TUIOWAIM 3TOH No-
BepxHoctH (S)

E=®pn /S

MamepsacTcs ocBeileHHocTs B iokeax (1K), 1k = | am/m’.

Taxkum 00pazom, vwem Goible OCBEUIEHHOCTH M KOHTPACT, TeM
Ayuie BUAHO OOBLEKT, @ CACAOBATEALHO, MEHbIE HAIPY3Ka Ha 3pe-
nue. Creyer o0paTHTh BHUMAHME HA TO, YTO CAMWIKOM Gonbias
APKOCTh OTPHLATENLHO BO3AeiicTByer Ha apenme. Kak npaswio,
Gotbitas APKOCTH CBA3AHA HE CO CAMUIKOM GOJBLION OCBEIUCHHO-
CTbIO, & ¢ OYeHb BoAbMMK KOIDDHUUHEHTAMI OTPAKEHUS (HanpH-
Mep, 3ePKAILHBLIM OTpakernem). TIphn BObLION SPKOCTH HMEeT Me-
CTO 04€Hb MHTCHCHBHAS 3ACBETKA CETYATKM, M PANArAIOUIMICS CBe-
TO‘I)’BCTBVITCthHNﬁ MaTepHal - HE  YCNCBACT BOCCTAHABIMBATLCH
(perenepnpoBaThes) — BO3HMKACT swieHue ocaenichocrn. Takoe
ABICHHE, HANPUMED, BOHMKACT, €CAM CMOTPETb HA PACKAICHHYIO
BOAL(PPAMOBYIO HUTL JIAMINBI HAKAIMBaHMs, ofnanaoueii 6oaboi
APKOCThIO.

OnHO# M3 XapaKTEPUCTHK 3PUTEABbHOIN paboTht srasietcs don —
1IOBEPXHOCTb, HA KOTOPOH MPOMCXOAMT paminuchne obbekra. Mo
XapaKTEPU3YETCsi CHOCOOHOCTBIO NOBEPXHOCTH OTPAKATL NALAIONHI
Ha Hee cwet. OTpaxareasHas CrnocobHOCTL onpeaeasercs Koadipu-
UHEHTOM OTpaxeHmst . B 3aBucuMocT OT seta n GakTyph nosepx-
HOCTH 3HaueHHs KOPPHUMENTA OTPAKCHHUS HIMEHSIOTCH B IMPO-
kux npeaenax — 0,02...0,95. Mon cuuraercs cseribiM npu r> 0,4,
CPEHUM NpU 3HaueHusx r B ananasode 0,2..0,4 u TeMHBIM npn
r<0,2.

Hmolie npourIOCmPUPOsIMb SAUNNIUE KONMPACMA HA JPUMERBHDE BOCHPU-
Amue, nOAONCUME YEPNBIL B0A0C NG MeNNNI Aucm Oymacu, a Beani — na Deawit
aucm Gymacu, 3ames naobopom. Bu 3amemume, wmo 60 amopom ciywae oba 6o~
A0ca audno snanumensno Aywwe, m. K. Goasue Konmpacm.

UmoG MPOUAANOCMIPUPOSAMD IURKUE OCHEIENNOCMU HA FPUMETBIOE 60C-
npusmue, nposecume Mom ¥e ONWM NPU PAVIUMHEX OCECUEHNOCTIAX 8 NOMEUE-
i, Jlyuiezo peyasmama MoxHo docmunt & nacuypuyro nocody npu nedocma-
MOMROLL eCMECTBEHNOIL DCAEUENHOCTI 6 ROMEUeNU. Paccuompume Yepnuii 6o~
AOC WA MEMNOM JUCMIE NpU GNKANMCRNOM U eKalouennom oceewenun. pu
axmouennox oceeuenuu antoc aywwe suden. beawis s010c na mestnos done au-
den daxce npu BHKANMENHOM UCKYCCMBENNON Ocoeulenu,

BaxHoit xapakTepHCTHKO, OT KOTOPO#i 3aBucuT Tpebyemas oc-
BEWEHHOCTb Ha paboueM MeCTe, SRASETCR pasMep 0GbeKTa pasnnye-
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1yst. Pasmep oObeKTa pazauyenns — 5T0 MHHUMAILHBI pasmep Ha-
Grionaemoro o6bekTa (MpeaMera), OTAeAbHOM ero yacTi uan acdex-
Ta, KOTOpbie HEOOXONNMO PasaniaTh NpH BBITOJIHEHHH pﬂGDTI:I.
Hanpusep, npu HANUCAHMN WK UTCHUH, 4TOOLI BUAETH TEKCT, He-
O0XOAMMO PABIHYaTh TOMUIMHY AMHUK OYKBbI — TOMUMHA AMHHK K
Gyzer pazMepom OOLEKTA PA3NMUeHMs NPH HATMCAHUN WM MTCHUH
TekeTa, PﬂJMEp obbekTa pasmicHns ONPEACIACT Xapaxmepucmuxy
padomw u ee paspsd. Hanpumep, npu pasmepe obbekta Meuee
0,15 MM paspsut paboTl Hausbiciueit Tounocti (1 paspsin), npu pas-
mepe 0,15...0,3 MM — paspsan oueHb Bbicokoit Tounoct (11 paspsin);
ot 0,3 10 0,5 MM — paspsia Bricokoit Tounocti (I paspsin) w 1. A
Tlpn pasmepe Gosnee 5 MM — rpybasi pabota.

OueBHANHO, YEeM MeHbIIC pasmep OOLEeKTa paitHucHust (Bblie
paspsit paboTb) M MEHbILE KOHTPACT 0OLEKTa pasinueHis ¢ hoHoMm,
Ha KOTOPOM BHINOJIHAETCS pabota, Tem Gosbnie TpebyeTes ocpelteH-
HocTb paboyero Mecta, H Hao0bOPOT.

Dakmopui, onpedeasitomgue spumeavnbiii Komgopm. JUis Toro uro-
661 0Becre uTh YCIOBHS, HEOOXOAMMBIE /LTS 3pUTEILHOTO KoMpopTa,
B CHUCTEMC OCBEUICHMs JIONKHBL ObiTh PEAIM3OBANBL  CACAYIOIINE
npeaBapuTeabLHBe TpeboBanms:

« OIHOPOAHOE OCBEUICHNE;

« ONTHMAILHAS SPKOCTH;

» orcyrcTeue G1MKOB;

* COOTBETCTBYIOLIAA KOHTPACTHOCTD;

o MPABUIBHAS LBETOBAS rAMMA;

« OTCYTCTBME CTPOBOCKONMYECKOro addekra win mepuanmus

cBeta.

BaxHO paccMaTpuBaTh CBET HA PaGoueM MeCTe, PYKOBOACTRYSCH
HE TOALKO KOANMMCCTBCHHBIMM, HO M KAYCCTBCHHBIMW KPHTEPHUIMH.
[MepsoiM warom teck Gyner usyuenue pabotero Mecta; TOHHOCTH, €
KOTOPOI I0NAHBI BHINONHATHCH pabOThl; 0Obem paboThl, CTCneHb
nepemettennii pabouero npy pabote u T. 4. CHET JOKEH BKIOMATH
KOMIOHEHTH KaK PACCESIHHOMO, TaK M MPAMOro HITyHeHHs. Pe:y;lb—
TATOM 9TOH KOMOMHALMK JOIKHO CTaTh mncm’maﬂomnluc Bonviiei
W1 MEHbLUEH MHTEHCHBHOCTH, KOTOPOE 1I0JIKHO NO3BOJAHTH piIGD‘lC-
MY NpPaBHILHO BOCIPHUHMMATH (DOPMY M NONOKEHME MPEAMETOB Ha
paGouem mecte, Pasnpaxalontne OTPAXEHWA, KOTOPBIE 3ATPYAHHAIOT
BOCHPHATHE N1ETE neil, 10KHbL BbITh YCTPAHEHDI, TAK XC€ KaK M 4pei-
MCPHO SPKMH CBET WK r:ny(mkuc TCHU.
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——————————0 HOpMHpOBaHHe
2.3. BHAbl OCBELLEHHNA M el
CTCH HA ECTECTBEHHOE, HCKYCCTBENHOE i
Ocseutenne noapayen:
coBMewentoe. e pasjensietcss Ha Gokogoe (cBeToBble
Ectectsennoe ocsemen (POIDATHBIC TIEPEKPHITHS W CHETOBBIC
npoeMbl B CTeHax), g(,p_\,m,ﬁulmpnsannoe (HATHYNE CBETOBBIX M1PO-
hoHapu Ha kpbiwe) n ko/MAX OAHOBPEMEHHO). Beamumna ocwe-
emMoB B crenax u nepekpt T €CTECTBEHHOTO cBeTa HeGocsota 3a-
wennoctn £ B nomenenuMENH 1, HAIMunst 061a4HOCTH, a TaK-
BHCHT OT Bpemenn rona, pp? OT HeGocBoMa, KOTOpas NPOHNKaeT B
Ke 107 cBeToBOro notokd"CMT OT pasMepa CBETOBBIX [1POCMOB
nomeueHue. Dra nons 3: CBETONPOHMLAEMOCTH CTEKOA (CHIBHO
(0KoH, cheToBBIX (pomapeii CTEKOA); HANHUMA HANPOTHB CBETOBBIX
3ABUCHT OT 3arps3nennoct'PHOCTH;  KoadupuumenTon otpaxenns
NPOEMOB  3aaHwuit, p.’lc'mT(“ noMeweHusx ¢ Gonee cuetnoii okpa-
CTeH 1 noTonKa nometenytOCTh Ay4LIC) T, 1.
CKO¥i ecTecTBeHHas ocpelell€ 10 CBOEMY CHIEKTPAILHOMY COCTABY,
Ectectsennpiii coer ny*1eMblii 10GLIMI HCTOUHIKAMN CBETA.
HEM MCKYCCTBOHHBIH, co3nCCTBEHHAS OCBEEHHOCTL B NOMewIe-
Kpome TOTO, “eMm Jyvuie [IPHXOINTCH NOABL3OBATLCH HCKYCCTBEH-
HUK, Tem Menblue Bpemeni K PKOHOMUH SEKTPHUECKOI SHEPritH.
HBIM CBETOM, a 370 npupos CCTECTBEHHOTO CBETA BBEACHO NOHSTHE
Jas ouenku uenonpsopayy °cBemennoctn (KEO) u ycranonnensi
Kooduumenra ecrecrsennédieinn KEO — sro ornowenne ocse-
MUHUMATbHBIE tonycTiMpie UCHIA 31 CUET CCTECTBEHHOIO CBETa K
wennoetn £, suytpn noy ©T Beeit nonyedeprt HeGockiona, Bhi-
HAPYXHOI ocBeleHHOCTH
KEH .
PakeHnoe  npouentax: £/ £ ) j00g, %,

KEO ey roga u CYTOK, cocTostnms HeGocBo-
KEO ue sasuenr or upheﬁ OKOHHBIX MPOEMOB, 3arpsi3HeHHO-
a3, a onpenensiercy reome NOMeuieHmit u 1. 4. Yem manpuie oT
€TI0 cTekon, okpackoii ¢U€ 3Hauenne KEO (puc. 4.6).
CBETOBLIX npoemon, Tem me? 6euuuna KEO onpedeasemcs paspa-
Munumansnan Dmlyf:mg) pabomsi, mem Goavue MunuMaIbHoO 00~
dos paGomu: vey Guiwe paz"PUMep, Juisi 1 paspsina paGoTl (Han-
nyemumoe 3Havenue KEO 'BOM €CTECTBEHHOM OCBEILICHUH MMHM-
BRICWIEH TounocT) npu 60¢ KEO pasho 2 %, npn sepxrem —
Nﬂol_lhuo aonyetumoe suayd (BHICOKOI TONHOCTH) COOTBETCTBEHHO
6%, a w111 paspsiaa pab
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Puc. 4.6, Pacnpeacacine KEO npu pavinubbix BHASX €CTCCTHEHHOTO OCHEUICHMS:

a — onnoctoponnee Gokosoe ocseuicnne; 6 — asycTopolitiee Gokosoe ocsewenie;

& — BepxHee ocseuienne; ¢ — KoMOHHHPOBaKHoe ocseltenue; | — yposens paBotei
TOBEPXHOCTH

1,2 % n 3 %. TNo XxapakTepucTHKE 3PMTEILCKOI paboThl TPy yua-
IIMXCH MOXKHO OTHECTH KO BTOPOMY paspsay pabotei, u npu GoKo-
BOM €CTECTHCHHOM OCBEIICHUH B ayinTopu, nabopatopuu Ha pabo-
UMX CTONAX W naprax aomken obecneunsatbest KEO = 1,5 %.

[pn HEAOCTATKE OCBELWICHHOCTH OT ECTCCEBEHHOIO CBETA MC-
NOABL3IYIOT HCKYCCTBEHHOE OCBEHIeHME, CO3AABACMOC WICKTPHYCCKUMH
HeToyHuKamMu creta. 1o cBOEMY KOHCTPYKTHBHOMY HCHIOAHEHHIO
MCKYCCTBEHHOE OCBELUEHHE MOXeT ObiTh ODMMM, ODHIMM JOKAIH30-
BAHHBIM 1 KOMOHRMpoBaunbIM (puc. 4.7).

nDM 06M(¢‘M OceewenuL BCe MECTa B NOMELLIEHHN NOAY1AIoT CBET
o1 0buieit 0cBeTHTENLHON YCTaHOBKH. B 9ToOl cHcTemMe MCTOMHMKH
cBeTa pacnpene/ieHsl paBHOMEPHO 6e3 yyera pacnosoxenmns pabounx
mect. CpeaHnii ypoBEHb OCBELICHMUS JI0JKEH ObITh PaBCH YPOBHIO
ocselieHis, TpebyemMoro ans BuINOAHEHMs npeacTosiieii paborbl.

=]
T & T

O}

Puc. 4.7, Buaw mexycersentioro ocuetenis: @ — obiee: § — obuice A0KAIMIOAN-
HO2; 6 — KOMOHHWPOBAHHOE
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DTH CHCTEMBI MCTIONB3YIOTCH FAABHBIM 0GPA3OM Ha YHACTKAX, e pa-
Goume MeCTa He SIBISIOTCS NOCTOSHHBIMH.

Takasi cHCTEMa JIO/KHA COOTBETCTBOBATH TpeM (hyHAAMEHTLIb-
HbiM TpeGosatnam. Tpexie seero, oHa 0MKHA ObITH OCHAUICHA At~
THEIMKOBBLIMK npucnocobienmnsmu (cerkamm, anddysopamu, ped-
JekTopaMu M T. ). Bropoe TpeGomanue 3akiiouactes B TOM, HTO
YACTh CBETA IO/IKHA OLITH HANPARIEHA HA MOTONOK M HA BEPXHIOK
4acTh cren. Tperue TpeGOBAHNE COCTOMT B TOM, 4TO MCTOMHNKH CBC-
Ta JI0JKHBI OBITh YCTAHOBICHBI KAK MOXHO Bblllie, MTODB! CBCCTH OC-
JICTUICHHME /10 MMHUMYM2 M CICAATh OCBEUICHNE KaK MOXHO Gonee
oanopoanbim (puc. 4.8).

Obas A0KAAU306AHNGA CUCMIEMA 0CGCWeHUA TIPEHATHANCHA JUIs
YBEAHUEHHS OCBEILCHNS NOCPEACTEOM pasmelienmns aamn Ganxe K
PabouMM NOBEPXHOCTAM. CBETHIBHNKH NIPH TAKOM OCBEIIEHMH Yac-
TO AA0T GAMKH, M UX pedIeKTOPHI I0AKHBL GbiTh PACTIONOKCHD! Ta-
Kunm 00pasoM, 4To0b OHK yOMpaIH MCTOMHMK CBETA W3 NPAMOIO
noas 3penns paGotaiomero. Hanpusep, onn MoryT GuiTh Hanpasie-
Hbl BBEPX.

Kombunuposannoe oceewenue napsiy ¢ OBIINM BKIIIOMACT MECT-
Hoe ocBenterue (MECTHBI CBETHIBHNK, HANPHUMEP HACTONbHAS NaM-
1a), COCPEeN0TaYHBAIONIEE CBETOBOH NOTOK HENOCPEACTBEHHO HAa pa-
Gouem mecte. MCnoasiobBanne MECTHOTO OCBEUICHMSI COBMECTHO C
OOLLMM PEKOMEHIYETCS IPHMCHSATL NPH BLICOKHX TPeGOBAHNSAX K OC-
BELIEHHOCTH.

1, Bercoma cosemumensiod yemanens

CL o]

Eonews ocaernenm Wewiwm ocnennann

2 Paswep mouname

‘Bonbwe ocnennens [ p—
Puc. 4.8. CxeMa paIMeUICHHA CBCTIILHUKOB PN OBLIEM OCBCIEHHI
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anMEMCHHC OAHOr0 MECTHOIO OCBEUICHHMS HEAONMYCTHUMO, T. K.
BOZHMKACT HCOOXOAMMOCTh HAcTOM MepeasanTaluuu 3peHusi, co3na-
10TCs1 TYGOKHE W pelkue TeHn M aApyrue nebnaronpusithbie dakto-
pot. TToatosmy noast 06uIero ocseweHns B KOMOMHHPOBAHHOM JIOJIK-
Ha ObiTh He menee 10 %:

Exous = Eovu + Eucer-
(Eogu / Exow) 100 % 2 10 %.

Kpome ecTecTBeHHOrO M MCKYCCTBEHHOTO OCBEIEHMSI MOKET
NPUMEHSTHCS X COYETAHME, KOIIA OCBEUICHHOCTH 32 CHET ecTecT-
BEHHOTO CBETA HEJIOCTATOMHO JUISi BLINOAHEHMS TOI WM MHO# paGo-
Tel. TAKOe OCBENIEHNE HA3BLIBACTCS CoBMewentbiM. [L1si BLinoaHenns
paGoThl HANBBICHICH, O4EHD BLICOKOI M BHICOKOIi TOYHOCTH B OCHOB-
HOM TNPHUMCHAIOT COBMCILCHHOC OCBCIUEHHE, T. K. 0BBIMHO ecTecT-
BCHHOI OCBEUIEHHOCTH HEAOCTATONHO.

Kpome 1010, MCKYCCTBEHHOE OCBELIEHHME NOAPAILNAETCH HA He-
CKONBKO BHIOB: paGovee, aBapuiiHOe, IBAKYaUMOHHOE, HEKYPHOE,
OXpaHHoOEe.

Pabouee oceewenue NPENHAIHAYEHO JUIS BHINONHEHHUS NPOH3BO/-
CTBEHHOTO TIpoLLecca.

Agaputinoe oceewenue — s NPOAOIKEHUS PabOTHI NPU ABAPHIt-
HOM OTKJHOueHHH paGouero ocseutenms. [List asapuiinoro ocseiie-
HIS HCTIONB3YIOTCS IAMITBI HAKATMBAHNA, JUISL KOTOPBIX NPHMEHSICT-
Csi ABTOHOMHOE THMTAHWE eKTPodHeprueit. CreTWibHMKN (yHK-
LUMOHMPYIOT BCE BPEMs WIM aBTOMATHYCCKM BKJIIOMAIOTCA NPH
aBAPHITHOM OTKJHOMEHHH PaBOYETO OCBELICHMUS.

Jeakyauuonnoe oceewenue — IS BAKYALNN N0 K3 TIOMeLLIe-
HUs NIPH aBAPHITHOM OTKMOueHHH paGovero ocsewtenns. L ssa-
Kyauumu JNio/ieil YPOBEHb OCBELICHHSI OCHOBHBIX NPOXOA0B M 3anac-
HBIX BBIXOJIOB JIOJUKEH COCTARNATH He Menee 0,5 JIK Ha yposHe nona u
0,2 1K Ha OTKPHITLIX TEPPHTOPHSX.

Kpome munumanbho-gonyctumoii sesimunnsl KEO n aoan 06-
WIEr0 OCBEUIEHHS: B KOMOHHHPOBAHHOM OCBEIICHHH B COOTBETCT-
BHM € HOPMaMM YCTAHABJMBACTCH BEAMYHHA MMHMMAILHO-A0NYC-
THMOIT OcBeuteHHOCTH £, (3T0 OCHOBHOI HOpMMpYeMblil napa-
metp). Beanmumwa E, 3apucur or paspsaa pabotsl.  Paspsuibt
paGoThl JIE/IAT HA YEeThIpE TMOAPA3PAa B 3ABUCHMOCTH OT CBETJIOTHI
(GoHa u KoHTpactTa Mexay aetansimu (OObEeKTaMM pasnuucHus) W
dornom. Hanpumep, wis I-ro paspsana paGorsl (HauseiClieii TOMHO-
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CTH) YCTAHABAMBAIOTCS CCAYIONINE 3HAMCHWS MWHMMAILHON OCBE-
weHHocTn (1aba. 4.2).

Tatauua 4.2. HopMbI OCBEIEHHOCTH PH HCKYCCTBEHHOM OCBEUICHHH
no CHull 23—05—95 (u3saevenne)

Ocgewienme, Er,
i i s Tlpw cncreme xou-
cwm | Paspan .| Kowtpact | Yapaxre- | Gumupoeannoro oc- ipw cic-
3pM- | SKBMBANEHT- e
3pUTeNBLHOR . | obvexrac | puema BeweHns
Tensho | s pasep (0 | Tensio oy Tewe 06-
paborui | ofbexta, mu patoms | BHM Brow | Werooc-
Boero | wicne or | PGS
) obuero
a Mansiit | Temnwit [ 5000 500 -
6 Manwii | Cpegymii | 4000 400 1250
Cpeqyin | Tewniii | 3500 | 400 | 1000
Hameuic-
weittov- | Menee0,15 | 1 Mani | Coenel | pey | a0 | 750
o | Coomwh | Coenud| o0 | a9 | 600
e, Bonbuwoi | Tewnit
Cpeywit | Caetnsit
r | Bowuwon | Caemmi | 100 | 20 | 50
Bonbwoit | Cpepymii

Kak Buano u3 tabnnusi, £, OTIMYAIOTCH ISl PA3IMYHBIX CHC-
TEM OCBEUICHMS. "pu KOMBVIHMPOBEHHOM MCKYCCTBEHHOM OCBCIIC-
HUM, Kak Gojnee IKOHOMHYHOM, HOPMbI BbIllle, YeM MNpH OOLIEM.
):leﬁCTBMTCﬂbHU, C NMOMOWBIO CBETHJIBHMKA MECTHOIO OCBCIUCHMS,
pacnonoxeHHoro B6n3n pabouero mMecta, HeOGXOAMMYIO OCBellle
HOCTb MOXHO ofecneunTts MPHU MCHBUIKMX 3aTpaTtax 3J'leKTpM'~lECKOﬁ
IHEPIHH.

HopmaTusHbie TpeGOBaHMS K OCBELICHNIO KHIbIX W OBLIECTBEH-
HBIX 31aHui onpeaesenbl B CAaHUTapHO—3NMANMMONIOFHYECKHX Npa-
Bunax u nopmartusax CanlTuH 2.2.1/1278—03 «I'uruennyeckune Tpe-
BGoBanusi K €CTECTBEHHOMY, MCKYCCTBCHHOMY M COBMECLICHHOMY OC-
BEIIEHHIO KWIBIX M ODLIECTBEHHbIX 3/1aHMi1», KOTOpble BBEICHBI C
15.06.2003 r. HekoTopbie AaHHBIC M3 YKA3aHHLIX HOPM (M3BAEHEHUSA
n3 CanlluH 2.2.1/1278—03) mns yupexzaetuii obuiero o6pasosaHusi,
HAaYILHOTO, CPEAHEr0 M BBICLIETO CHIEUMAILHOIO 0GpasoBaHus, a
TAKXKE JUISt KWIbIX NOMELICHWI, NpUBEACHbI HUXKe B Tabn. 4.3,

Mernosbie JIOCKH CelYeT NPUMEHSATDH TOJLKO 3€JIEHOIO MJIM CBET-
JIO-3€JICHOro uBeTa.

TaGauya 4.3. Hopwwt ocsewennoctn no CanlluH 2.2.1/1278—03
(uIBaeqenne — 18 0OPAIOBATEALHBIX YIPeAICHNH)

Wexycctsenmoe ocseuienve, B, 1k
Boxosoe ecrecr-
KomGmmposantoe
Toweuenvs m‘muu ocasipiee Obuee
d oceeuienne
scero | ot obuiero
KAACOHIE KOMHAT, KaGHHETH, ayaTo-
it 06ULEO6RAI0BITENBHBX KON,
LUKON WHTEDHATOS, CPEWX CTeLyanb-
bk W IPOGECCHONANLHO—TEXHNECKYX
yipexgaenmi, nabopatopuu, yeGnbe
KAGHHET UK, XAMMH, GHONOTYM 1
npose
Pabosme Crons 15 - = 300 (onmumansho 500)
Cepeanra poce = - - 500
Aymtopum, yieGuipe Kabnwers, nabo-
DGTODHA B TEXHHKYMAX W BHOWEX Yiel- 12 - - 400
X 3ABEEHSX
KabiHeTss uHOPMATHIH 1 BLNACTH-
R oty 12 500 300 400
YueOnie KabuneTu TEXHAHECKOro Yep-
HeHns 1 pHcosanus (pabosme yeprex- 15 - = 500
e pockw, paboswe CTons)
Macrepce 1o obpaborke werarnos 12 1000 | 200|300 ommansio 500)
W ppesechns
CnoprmeHbe 3ant 07 - - 200
Kabuwets w komwars npenojasatened 10 - - 300

TpotepKk 03HAYACT OTCYTCTBUE NPEABLABAACMBIX TpeGOBAHMI

Kakubiit BUiL A€SITEIbHOCTH TPEGYET Onpe/ieIieHHOro YpOBHS OC-
BEUICHHOCTH HA TOM YYaCTKe, FIe 3Ta JACATENbHOCTH OCYIIECTBASLT-
csi. OGBIMHO, YeM CHIIbHEE 3aTPYIHEHO 3PUTEIbHOE BOCTIPHSTHE, TEM
BbILIE J10JKEH ObITh CPEHMii yPOBEHD OCBEUIEHHOCTH. Pekomenye-
“Mbl€ YPOBHM OCBCUICHHOCTH, obecrieunsaiouine KoMopTHbie 3pu-
TENbHBIE YCAOBUS MPH BLIMONHEHMH PAIIMUHBIX PabOT W nonyueH-
Hbie B GOJIbIIEH CTENEHW HA OCHOBE NPAKTHYECKOIO OMbITa, HEXeJaH
Ha Hay4HBIX 3HAHMSIX, MPEACTABIEHBI Ha puc. 4.9.
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Puc. 4.9. Pexomenayemuie ypoBHu OCBCILIEHHOCTH

o 20 40 60 80
Boapacm (e eodax)
Puic. 4.10. 33BHCHMOCTY OCTPOTH IPCHItA OT BOIPACT

IMpeacrasnennbie B Tadn. 4.2 n Ha puc. 4.9 ypoBHH OCBEIIECHHO-
CTH YCTAHORICHBI JUIS HOPMAIBHOIO 3pCHHNA. C BO3pacToM OCTpOTA

3peHus Yenoseka cHixkaercs (puc. 4.10) u 310 TpebyeT noBbILCHHS
YPOBHSI OCBEUICHMNS.

2.4. MCKYCCTBEHHBIE MCTOYHMKM CBeTa

JInsi MCKYCCTBEHHOTO OCBRUICHMSI NPHMEHSIOT SAEKTPHUECKHE

JIaMNbl ABYX THIOB — siamnbl Hakanusanust (JIH) u razopaspsiansie
aamnwt (TT).

JlaMibl HAKIMBAHUA OTHOCSITCS K MCTOMHMKAM CBETA TETUIOBOTO
wanysenist. Buansoe waiyuenne (CBeT) B HUX NOAYHACTCS B pe3yib-
aTe pesa DACKTPHUCCKHM TOKOM BOJIM‘)pﬂMOIK)ﬁ HHUTH.

B ra30paspauibiX JAMIAX BUIMMOE MINYHCHHE BOIHMKACT B pe-
JyApTate MIEKTPHUECKOTO paspsia B armochepe MHEPTHLIX 308
JIH NAPOB METAILION, KOTOPKIMH 3anojinseTes Konba namnbt. Faso-
PaspsaHbIC NAMIIBI HA3BIBAKOT JOMMHECUEHTHBIMH, T. K. HIHYTPH KoJI-
Gbi HOKPBITE OMHHOGBOPOM, KOTOPLI 101U neiicrenem yastpadmo-
NICTOBOFO MANYMEHNs, HATYHACMOTO NEKTPHUUCCKHM PA3PIIOM, Che-
TiTCH, Npeobpasys TEM CAMbIM  HEBMAMMOE YALTpagHoOACTOBOC
WIIYHEHHE B CBET.

Jlamnst Haxkaaueanus Hanboiee LIMPOKO PACHPOCTPAHEHD! B Ouity
143-33 CBOCH NPOCTOTHI, HAAEKHOCTI W YA0DCTBA IKCIIYATAUNH. Ha-
XOMAT OHM NPHUMCHCHME M Ha NPOM3BOACTSBE, Oprafnn3anmnsax u yupe-
HKICHUAX, HO B 3HAUHTEJABHO MECHbLIEH TC[ICHH. ITO CBA3AHO C MX
CYUIECTBCHHBIMMH HEAOCTATKAMM: HHU3KOH CIICTOOT[la“Ei“I — or 7 no
20 im/BT (CBETOOTAAYA JIAMITbl — 3TO OTHOWICHHE CBETOBOTO NOTOKa
JAMIBI K €€ 21CKTPHUECKOI MOUIHOCTH); HEDONBIUIMM CPOKOM CYA-
661 — 10 2500 uacos; npeoGAANAHUEM B CNICKTPE KCATBIX W KPACHBIX
:|yuci'|, YTO CHIBHO OTANYaCT CﬂeKT])a."thNi‘l COCTAB MCKYCCTBEHHOIO
CBeTa OT COJNIHEMHOrO. B MAPKHPOBKE JIaMIT HAKIMBaHus nylm
B obo3nauaer BaKyyMHbIC Jamnbl, I' — razoHanojHeHHbIE, K —
Jamiibl © KpHIITOHOHNM HANOAHCHHEM, b — GMCIIIIPUJII.HMC JlaMIbl.

Tazopaspadusie aamnbt NOAYININ HanGonblee PacpocTpaHeHue
Ha TIPON3BOACTBC, B OpraHn3auusix W YUpeAICHUAX npexie Beero
W3-3a 3HAUMTEALHO BOJIbLICH CBETOOTAAUH (40...110 2am/BT) 1 cpoka
ctykGbt (8000...12 000 uacos). W3-3a 3TOFO rasopaspsAHbIC JaMIILl B
OCHOBHOM  PHMCHHAIOTCS JUISL OCBELICHMA YL, WUNHOMHHALMK,
cBeToBoit pekaambl. TloaGupast cOYETAHHE MHEPTHLIX [A30H, napos
METAUIOB, 3aNOJAHAIONINX KOADbI Namn, u .'IK)MVIHO(‘)OPMLI, MOXHO
NOAYUNTL CBET NPAKTHHCCKH ndoro CNEKTPAIBLHOTO Ananas’oda —
KpacHslit, 3eeHblil, keaTbit u 1. . JUisi OCBELIEHMs B NOMELIEHHAX
Haubonsiiee [)'ACHPOL'TPE)"CMMC NOJAYHUHAH JIOMMHECLEHTHBIC J1aMIThl
AHCBHOTO CBeTa, KonOA KOTOPBIX 3anosinena napamu pryru. Ceer,
MATYUACMBIIT TAKHMMH JIaMNaMH, GIM30K MO CBOCMY CHEKTPY K COJI-
HEHHOMY CBETY.

K ra3’opaspsaHbiM OTHOCATCH PA3IHUHBIC THIBL JIOMHHECICHT-
HBIX J1aMIT HU3KOTO JIaBacHus ¢ PasHbIM pacnpcncilcnucm CBETOBOTO
NOTOKA 10 CHEKTPY: JaMmitbl Genoro csera (J1B); namribl Xon0aHo0-0e-
Joro ceera (JIXB); naMibi ¢ yayduiennoii useronepenateit (AL,
namnbl Tero-Genoro cseta (JITB); aamnbt, GAM3KHE 110 CNEKTPY K
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conneyromy ceery (JIE); namnbi X010/1H0-6e10r0 cBeTa yaydieHHod
useronepenaun (JIXBLL).

K rajopaspsanbiM 1aMnaM BBICOKOIO ABACHNS OTHOCHTCH: 1y~
TOBLIE PTYTHHIC aMIIbl BLICOKOTO JABACHMS C MCTIPARICHHON LBeT-
noctoio (IPJ1); kcenonosste (IKCT), ocHosanubie Ha uanyuenun
JlyrOBOTO Pa3’psiia B TAXKEABIX HHEPTHBIX IA33X; HATPHEBBIC BHICOKOTO
nannenns (IHaT); meramoranorennsie (JIPH) ¢ nobaskoit itonmaos
METAILIOB.

Jlamnst JIE, JIZILL npuMEHSIOTCA B CAYHAsX, KOIAA NPEABSRIAIOTCS
BBICOKHE TPEDOBAHMS! K ONPEAECHHIO LBETA, B OCTATBHBIX CAYHAsX —
namnbt J1B, kak nanGonee skonommuunbie. Jlamnet JIPJT pekomenayior-
€S JUIsl NPOM3BOJCTBEHHBIX NOMELUEHMT, ecim pabota He cB3aHa ¢
PATITHYEHNEM LUBETOB (B BRICOKHX LEXaX MAUIMHOCTPOMTENLHBIX Npeil-
npusTHit W T. 1), 1 HapyxkHOro ocseienmst. Jlamnet JIPH umeior Bbi-
COKYIO CBETOBYIO OT/I4Y M YAYYIICHHYIO LIBETHOCTh, NPUMEHSIOTCS! JUIst
OCBCLUCHMS! MTOMELICHHIT GOMBILON BLICOTHI 1 IUIOLIUIN.

Mcrounnkn ceeta 00Aa1310T PA3THYHOI SPKOCTBIO. MaxcMaib-
Hast NCPCHOCHMAs YENOBEKOM HPKOCTHL NIPH NPAMOM HaGMIOAeHUH
coctannsier 7500 ka/m’.

Ha puc. 4.11 npejicraieHbl HEKOTOPHIC M3 NPUOBTHINTENLHBIX
3HAYCHMH APKOCTH JUISL HECKOJILKHMX HCTOMHMKOB CBETA PazIHMHOIO
BHAA.

OnHaKo ra3opaspsaHbie JaMIMbi HAPSY C NPEHMYILECTBAMM Ne-
Peil IAMNaMK HAKANMBaHMsE 06ANAI0T W CYLIECTBEHHBIMH HEAOCTAT-
KaMH, KOTOpbIE NOKA OrPAHHUNBAIOT X PACNPOCTPAHCHHE B ObITY.

DTO NyALCAUMS CBETOBOTO NMOTOKA, KOTOPA MCKAKAET 3PHTENb-
HOE BOCTIPHSITHE 1 OTPULATE/ILHO BO3AeHcTBYeT Ha 3penne. [Tpu oc-
BEUIEHHH ra30pa3PAAHBIMU JAMIAMH MOXKET BOSHHKHYTh CTPOGOCKO-
nuueckmit adhexT, 3aKNONAOUMICH B HENPABUIBLHOM BOCTIPHSTHMN
CKOPOCTH JIBMKEHHs npeametos. OnacHOCTb CTPOBOCKONHUECKOro

TMputinuzumense nassonun speocrus (ww?) g

Conwie “wcmoe Mpodpaw-  Mamuposan-
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adppeKTa NPH MCTIOABLIOBAHUM TA3OPAIPAAHBIX JAMII COCTOHT B TOM,
YTO BPALLAKOUIMECH YACTH MEXaHH3MOB MOTYT MOKa3aThCs HENOABHAK-
HBIMH M CTaThL ﬂn"‘l“HOﬁ TpaBMaTHiIMa. ny]leﬂuM" OCBEUICHHOCTH
BPCIHBL M NpH paﬁo'rc € HENOJABMAHBIMM 1HOBEPXHOCTAMM, BbidblBas
OBLICTPOE YTOMICHHE 3PEHM W TOIOBHYIO OOb.

Orpanmnienne nyabcanmii 10 Ge3BpeaHbIX 3HAUCHNIT 10CTHIAETCS
PABHOMEPHBIM  YCPCAOBAHMEM NUTAHHA Jamn oOT passinYHbIX (])a:
Tpexha3Hoil ceTH, CHeUMAILHLIMK CXeMaMn Noaknouenns. Onnako
970 YCHOKHACT CHCTEMY ocBelleHns. [ToaToMy JIIOMHHECUCHTHbIE
NaMIThi HE HAULIK IMPOKOTO nNpuMeHenusi B Obity. K nenoctatkam
ras’opaspsiHbiX JaMil OTHOCHTCSH: JUIMTEJALHOCTL MX PA3ropanuns, 3a-
BUCHMOCTL MX PaBOTOCIOCOBHOCTH OT TEMIEPATYPhl OKpYXaloLei
CPeibl, CO3AANME PATHONIOMEX.

Jlpyroit npuuMHOIL, N0-BUANMOMY, SIBASETCH caeayloutee o6-
crosTenbeTso. IMeuxonornueckoe n oTHacTi (PU3HONOTHYECKOE BO3-
JNCHCTRHE HA YENOBEKA LUBETHOCTH H3AYHEHHS HCTOYHHMKOB CBETA HE-
COMHECHHO B 3HAMMTENBHON CTENEHM CBSI3AHO € TEMW CBETOBLIMH ye-
NOBHAMM, K KOTOPBIM 4EJI0BEUECTBO npucnocoﬁmmcr, 32 Bpems
cpoero cyuectposanns. Janekoe n xononHoe roayboe Hebo, coi-
Jalouee B TeHCHHE Gosiblueil 4aCTH CBETOBOTO JIHS BLICOKHE OCBE-
LICHHOCTH, BeuepoM — GAN3KHIl M TOPsUMil KeNTo-KpacHbiil KocTep,
a 3aTeM NPHILICALINE €MY HA CMEHY, HO AHWIOTHYMHLIC NO UBETHOCTH
JIAMITEL CTOPaHusi», COINAIONUINE, OIIHAKO, HH3KHE OCBEHICHHOCTH, —
TAKOBLI CBCTOBLIC PEKXHMBI, IlpHCI'lDCﬂGJIC"H@M K KOTOpBbIM, BEPOAT-
Ho, obbscHsI0TCH caeayowme Baktel. Y wenoseka nabmonaerces 60-
nee pnﬁOTDCnocoﬁuoc COCTOSIHUE AHEM [1PH CBETE NPEeUMYIIECTBEH -
HO XOJIO/IHBIX OTTEHKOB, @ BEYCPOM IPH TECILIOM KPACHOBATOM CBETC
aydie oTapixath. JlaMnbl HAKQIMBAHMS Q10T TENJABIH KPacHoBa-
TO-KEATHIA UBET W CHOCOBCTBYIOT YCTIOKOCHHIO H OTABIXY, JHOMHHEC-
LEHTHBIC IaMNbl, HA0GOPOT, CO3AAIOT XONOAHbIH Bebiit user, KoTo-
Pphiit BO3GYKIACT M HACTpaBaeT Ha paGoTy.

OT HPUMEHSEMOTO THITA MCTOMHUKOB CBETA 3ABUCHT MPaBIIIb-
HOCTL UBETONEPEAaUH. HanpuMcp. TEMHO-CHHAS TKaHb NpH CBETE
NAMTT HAKQIMBAHWMS KAKETCH HYEPHOM, KEATHIA 1IBETOK — rpAa3no-Oe-
JNbIM. T. e. 1aMNBl HAKAUTHBAHKS HCKAKAIOT NPABHIABLHYIO UBETONCPE-
navy. OIlHRKO €CThb MNPEAMETbI, KOTOpbLIC JIOAH NPHUBBLIKIN BHICTH
MNPEUMYLIECTBEHHO BEHECPOM npH HCKYCCTBEHHOM OCBEUICHHH, Ha-
NPUMED, 30J0TLIC YKPALLICHHA SCCTECTBEHHEC» BBIIHAAT TIPH CBETE
NaMN HAKATUBAHWSA, YCM TNPH CBETE JIOMHHECUCHTHBLIX JAaMIl. Ecan
npH BLINOJIHCHHUH p‘dﬁo‘l‘bl BAXHA NPAaBHIBHOCTL UBETONEpEAAtH —
HanNpHUMep, Ha yPOKaX PMCOBaHMsA, B MOANMIPaMuecKoil NPoMbill-
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JICHHOCTH, KAPTHHHBIX FAICPEsX W T. Jl. — JIydUIe IIPUMECHATL ecTecT-
BCHHOC OCBEUICHHE, a NP IO HEAOCTATOUHOCTH — MCKYCCTBEHHOE
OCBCUICHHE JIIOMHUHCCUECHTHBIX J1aMI.

Takum oGpaszom, npasiibHbtii BuGOp UBeTa 15t paGovero mecra
JHAMNTEABHO C"OCDGCTBYCT NOBLILIEHHIO NPOHU3BOAHTCILHOCTH ™Yy~
aa, GesonacHocTH M obileMy caMouyBeTBHIO paGoTHHKOB. OTaenka
nosepxHocteit u obopynosauus, waxomsierocs B paboucii sone,
TOYHO TAKKE CNOCOOCTBYET COIMAHMIO NPHATHBIX 3PUTEIBHBIX OliLy-
WEHHIT U NpusiTHOI paBoveit obcTaHoBKN.

OGBIMHBII CBET COCTOMT M3 2AEKTPOMATHUTHBIX M3AYNEHHil ¢
PABTHUHBIMU JUIMHAMM BOJH, KAKIOE M3 KOTOPBIX COOTBETCTBYCT O~
PEACACHHOMY JMANA30Hy BHAMMOTO crekTpa. CMelimnsas KpacHuiii,
KEATBI M roAyDbOoit CBET, Ml MOXCEM NOAYYHTL GONBUIMHCTEO BN~
MBIX LBETOB, BKaowas Geawlit. Hawe pocnpusite usera npeamera
3ABUCHT OT LIBETA CBETA, KOTOPBIM OH OCBEIICH W OT TOTO, KAKMM 06-
PAOM CaAM NPEAMET OTPAKACT 1BET.

HICTOUNMKY CBETA NOAPAZNCASIOTCA HA CACAYIOUIME TPH KATEro-
PHH B 3aBUCHMOCTH OT 1IBETA CBCTA, KOTO[‘IMH OHH HIAYHAOT!

e «Teroros useta (Genwil KpacHoBaTHil CBET) — peKoMenay-

10TCSH JUISE OCBEIIEHUS KHILIX NOMEIICHMIT;

* NPOMEKYTOUHOTO useta (Gebiil CBET) — peKOMEHAYIOTCS s
ocseitenms pabounx Mect;

* «XonoaHOro» usera (Gesblii ronyGosaThiil CBET) — peKOMEHIY-
10TCH 1IPH BHINOAHEHUH PaboT, TPEOYIOUINX BLICOKOIO YPOBHS
OCBCWEHHOCTH WIN JUISI KAPKOIo KauMara.

LlseTa Takxke MOTYT KJaccMMUMPOBATLCH KAK XONOAHBIL WM

TEALIA B 3aBHCUMOCTH OT X TOHa (puc. 4.12).

TENNES!
Opanwesssd
Kpacwedd Mepmud
Dypoypwo- Wenmo-
pacsei) puiomstin]
s oy
Typrypwesd
Typoygee Cone-senened
Gumid
Comud
XOnOZHB

Prc. 4.12. Kaaceudmratinn usera

Tiasa 2. Oceemenue 3n

Takum 06pa3oM, BaXHOH XapaKTEPHCTHKOIl MCTOYHMKOB CBETa
SBASCTCHA LBET CBETOBOrO MIJIYYECHMS. ﬂ}lﬂ XapaKTepUCTHKHN UBETA
WAIYMEHHSE BBEICHO NOHSATHE BETOBOM TEMIEPATYPbI.

LisetoBas Temnepatypa 7,, — 9TO TaKasi TEMNEpaTypa HEPHOTo
TEAA, NIPU KOTOPO# €ro MIIYHeHHUE MMEET TAKYIO KE UBETHOCTD, Kak
u paccmatpupacmoe nanyuenne. JleficTBUTENBHO NPy Harpese uep-
HOIO TeNAa ero UBET M3MEHSACTCS OT TCIUIbIX OPAHXCBO-KPACHBIX 10
xonoambix 6easix ToHos. LlseToBas Temnepatypa M3mepsercs B rpa-
aycax Kenssuna (°K). Cesze mexay rpaaycamu no wkane Leascnn
n 1o wkate Keassuna caenyiomas: “K = °C + 273. Hanpumep, 0 °C
cootsercTayer 273 “K.

LiBeTa 2AeKTPHUCCKHUX J1aMIl MOXKHO Pa3ACANTD HA TPH IPYNNbI, B
JABHCHMMOCTH OT MX LIBETOBOI TEMIIEPATYpbi:

« Genbiif AneBHOro useta — okono 6000 °K;

« HeitrpanbHblit Geabiit — okono 4000 “K;

« Tenabil Genbiii — oxono 3000 K.

Ha puc. 4.13 npeactaniena HOMOTPAMMA YCIOBHI 3PUTENLHOTO
BOCTIPHSITHA B 30BHCHMOCTH OT YPOBHS OCBEIICEHHOCTH W UBETOBOMH
TEMNEPATYPbI HCTOMHHUKOB CBETA.

2

Prc. 4.13. HOMOrpaMma YCI0BHR IPHTCALHOTO BOCHIPUATHA B JABUCHMOCTH OT YPOBHR
OCBELICHHOCTH J LIBCTOBOM TEMTIEPATYPH HCTOUHHKOR CRETA

Hemopunecxas cnpaaxa. Onimt 1o noAY4€RUR Coema nymes HOKAAUBHIS
nposodnuKos moKam HanaAUCs nocae omkpumus ¢ 1800 2. menioenco deicmeus
Arekmpuueckoz0 moxa. JIaicoe epens MHOMUCICHNbE onumel He DdSa pe-
syasmama, Jluws o 1873 ¢. pycokuis wsofpemament A. H. Jlodweun npedioxcu
UCHOMHUK COEMA, CXOMCUT ¢ COBPEMENNON 1aMnod naxaueanur. On nosecmu
YewaLHHE CmEpICens 8 cmeKARNNSi: G0N, U3 KOMOpoco Kucaopod YOIRICH 36
CHEm CCOPANUR MaCTIE YeIR MpU NPOXONCOCHUU HEPe3 HEo mOKd, GAa000pR YeMy
ocmaswascn wacms yearsnow cmepacnsi pafomara doaginno 0010, uzTMAT
caem. B 1879 2. amepuancxui wioGpemamear T. Hucon na ocnove udeu Jlodu-
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Bpawamensnoe deuxcenue MoKer GbiTh ONACHBIM, T. K. Raxe
TIUIKNE MEUIEHHO BPALAIOIHNECS BAILI MOTYT 3aXBAaTHTh OACKIY M
BBIBEPHYTH PYKY. TenecHbie MOBPEKICHNS, BBI3BAHHLIE KOHTAKTOM ¢
BPALLAIOLLMMHCH YACTAMM, MOTYT GbITh ONEHb CEPLEIHBIMM.

Brynkn, MydThi, KyJauku, MaxOBMKM, HAKOHEMMMKI BANOB,
UINHHACHH, TOPH3OHTAILHBIE WM BEPTHKAIBHBIC BANLL SBASIOTCS
NIPUMEPAMI ODLIENPHHATLIX BPAAIOIMXCS MEXAHH3MOB, KOTOpbIe
MOTYT NPEACTARANTL ONACHOCTL. CyIIECTBYET JI0ONOAHNTEAbHAS Onac-
HOCTb, KO/ HA BPALOLUIMXCSH “MACTAX MALUIMH M MEXaHH3MOB
(puc. 2.2) MMEIOTCH NPOPe3N, 3ayCeHibl, BhICTYNAOMME GONTHI,
HINOHKM, YCTAHOBOUYHBIC BHHTHI.

e P

o)

L

Puc. 2.2, TIpumepst OnacHbix BHCTYNON Ha BPALAOUBINCH MACTAX MEXAHIIMOD: 0 —

BPALIOWIMHCH WKHH CO CIHUAMI 1 BLICTYNAIOUIIMM JAYCCHUAMM 1A OBEPXHOCTH

WKHER, 6 — BPALAIOWMIACS Bl M WKHBL € DLICTYMAOUMME KAIOMOM 11 YCTAHOBOM~
HBIM BHHTOM; & — BPAMAIOWancs Myhra ¢ BHCTYNAIOMMMI FOTOBKAMH GOTOR

3onet 3axeama COIAAOTCH BPAWAIOUIMMHCH HACTAMH MALIMHbL.
CYIECTBYIOT TPH OCHOBHBIX THNA 30H 3AXBATA:

1. YacTn ¢ napanieIbHLIMH OCAMH MOIYT BPALLATHCS B PAIHBIX
HANpaBieHusIX. DTH HACTH MOTYT CONpHKAcaThes (CO3NABAS TAKMM
00pa3oM TOYKY 3aXBaTa) WM HAXOAMThCA BGAM3N APYr OT Apyra.
B 5710M cayuae Marepuan, KOTOPHIii MOJACTCS MEXILY BATMKAMH, CO3-
J1aeT TOYKH 3aXBATa. DTa ONACHOCTL ARASETCH OGIICH LISt MALUMH W
MEXAHU3MOB CO CUETUICHHBIMM LWECTEPHAMH, BPALAIOLMMHCS Balb-
UAMM M KUIAHAPAMM, KAK N0KA3AHO HA puc. 2.3.

2. BTOPOii THIN TOMKM 3aXBATA CO3ACTCH MEALY BPALIAIOUIMMHCS
M TAHTEHLMAIBHO (110 KAcaTe/LHOI) MBUTAIOMIMMUCH YACTAMN: TOMKA
CONPHUKOCHOBEHHS MEXI1y TPAHCMMCCHOHHOM JIEHTOI M € IIKHBOM,
LEMbIO M 3BE3104KOI, 3yOuaToit peiikoit u wectepueii (puc. 2.4).

@4

Puc. 2.3. Hanbosice pacnpocTpaiieniisie 5oust Pie. 2.4 30111 1aX5aTa pautiio-
JAXBATA BPAULIOUIIMHCH “HACTSIMM MALINH LHMUCR DACMCIITAM HACTHAM M
© MPOAOLILIMI ABHAEHIMI

3. TOUKHM 3aXBATA TAKAC MOFYT BOJHUKATS MCKILY BPAULAIOULAMI-
CH M HENOABIAHBIMN MACTSMM, BLI3bIBAS peAylice, Apobsuice n 00-
Aupajouiee aeiicTene. B KauecTse npumepa MOKHO NIPUBECTH MAxo-
BHKH CO CTIMUAMH, PE3LOOBBIC KOHBEHEPLI WK OKPYKHOCTH A0pasny-
HOTO KOMIECa ¢ HENPaBiabHO OTPErYANPOBAHHOIL 0NOPOil (puc. 2.5).

Tunusnsie wecma 3axeama
(KpbiwKa ydanewa Onw ACHOCTIL)

3axeama

Puc. 2.5, 30HH 3aXBATA BPAAIOUIMMMCH HACTHAMM MAWHH

Bﬂ]dpamllo-”DCM)’IIGIHP/IbIIDE deuncenue MOXET 6uiTh ONACHBbIM,
NOCKONIBKY BO BPEMsi ABUACHMS BNEPEI-HA3AL WM BBEPX-BHU3 pa-
GouMit MOKET MOAYUHTH YIAP WM NONACTL MEXIY ABMXKYuLEics va-
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euna coldan cepuiinyo aaMny, mpusenus Oiu mera WAKGAG YeoAbHYIO Wumb.
B 1890 2. Jlodecun demoncmpuposa aamny c meios naKaa & eude numu us my-
20R1ABKO20 MCMALIA — MAIUGIENa, KomOPNil & NOCAEdCTEUU TaNeHen SOt~
max. Iepaas aamna naxaueanus ¢ sonsfpasosod wumsw nogewacs & 1903 2.,
ee cepuiinoe npoussodcmao nawazocs & 1906 2. Kpynuws colisimuex, omxpuiauust
HOGYIO CIPANUY 6 Pasaumu 1aM HaKaAUBaNLS, Sawocs cosdanue & 1959 2. a-
aocennux aamn naxameanui (I1H), Komopse & nawe spess noiywatom sce
(Barwee pacnpocmpanenue.

TJTH no cpaanentiro ¢ 6a1spamMosmmL AGSRANU NOKGIUBANUA UNEOM Y-
wecmaenno Goavuyio ceemoomdauy u pecype pabomu, npuliaudcascs no ceoum
Xapakmepucmuxas K eazopazpuonus aasnas. B xoibu IJTH esodsm eaaveen-
ie dolasKu (Aemyvue Xusmuieckue coedunenin 2aioeenos), Komopue ofecnenu-
BAIOM NOBWICHNNI CPOK CYMTIE GOALPPAMOBOI UM U NOIGOAIIOM NOBLCUMb
mexnepamypy ee naKaia, a WawUm, U CECMOGOE NOMOK.

Ieparie omeuecmaennvie ofipasys oduoeo u3 audos 2a10paspsduux aavn —
momunecyenmueax samn, Guau coxdann & 1936—1940 ee. apynnoi mockoscKux

JHEHWX U unMenepod nod pYKOSOOCMAOM UZ6ECMN00 (UIUKA aKademuxa
C. H. Baowosa.

2.5. CBeTHNLHHKH

Jlas Gonee HPpHEKTUBHOIO MCMONL3OBAHUS CBETOBOTO MOTOKA M
OFPAHHYEHUS OCNCTUIEHHOCTH IEKTPHUYCCKHE JIAMINBI YCTAHABINBA-
10T B OCBETHTENLHOM apMmatype. Ocsienuienne NpoMCXOanT, Koraa B
noae 3peHHUAs HaXoAnTCs ﬂpklﬂn MCTOMHMK CBETA; PE3yALTATOM €ro
SBASICTCH YMEHbLIEHHE CTIOCOGHOCTH pasnnyarh npeamersl. Paboune,
KOTOPBLIC MOCTOAHHO MOABEPIraloTCsl OCACIUICHHIO, MOTYT CTPanaTh oT
TIA3HOTO  HANPSIKEHMS, a4 TAKKEe M OT (DYHKUMOHAIBHBIX pac-
CTPOHCTB, XOTS HACTO OHM 3TOTO He OCO3HAIOT.

Ocenienye MOKET ObiTh NPAMBIM, KOTIQ OHO BBHIIBAHO HAXOXK-
JIEHHEM SIPKMX HCTOMHUMKOB CBETA B NOJIC 3PEHNS, WIH OTPAKEHHBIM,
KOI/IA CBET OTPAKACTCH OT NMOBEPXHOCTEH C BLICOKUM KO3(mumen-
ToM oTpaxenms. M3bexarh ocaenaenns J0CTaTONHO NPOCTO, U cae-
aTh 3TO MOKHO HECKOABKMMM crocobamu. Oanum u3 cnocoGos,
HANPUMEP, SIBJIAETCH YCTAHOBKA CETOK TMOA MCTOMHMKAMM OCBelle-
HHUA; MOKHO TAKXKE HCMONL30BATL OXBAThIBaOUIME AMdpY30pbl WK
napabonuueckne peduieKTOPEI, KOTOPBIE MOIYT HanpaBisTh CBET
TyAa, Kyda HYXHO, WIH YCTAHOBMTb HMCTOMHMKH CBETa TakK, 4TOGBI
OHM ObIIN BHE yraa 3peHus.

Ecan B cBetmibHuke HCNOABL3YETCH Jamrna 6Ge3 ocBeTHTENbHOI
ApMATYpPBI, TO BPSUL JIW pachipesie/ieHne caeta ByaeT npueMieMbimM,
CHCTEMA MOYTH HABEPHAKA OGYET HEIKOHOMHUUHOIN. B Takmux ciyuasnx
JTa JaMna BYACT MCTOMHMKOM OC/ICIUICHHS LIS JHOICH, HAXOASMINX-

ca B KoMHate, a 3(peKTHBHOCTL YCTAHOBKH O6uenc 3m0
OyAeT 3HAYMTENBHO CHUAEHA H3-33 BIHKOB.
ApPMATYpa € 1aMINOii HA3BIBACTCH CBETHIb-  © Dmwpmmea duow

koM. JLisi peryJinpoBanms CBeTOBOrO MOTOKa

B OCBCTUTEILHON apMaType HCNOb3ylTCs

C/IYIOLIME METO/IBI.

|. Ozpanunenue ceemosozo nomoxa. Ecian -

JIaMNa YCTAHOREHA B HENPO3PauHOM Kopriyce \

TOABKO € OIHUM OTBEPCTHEM JUISE BBIXO/IA CBC-

Ta, TO pacnpeiencHue cpeta Oyaet oucHb or-

PaHMUEHO, KaK NOKa3aHo Ha puc. 4.14. Pue. 414, Orpannse-
2. Ompaxcenue céemogoeo nomoka. Meton i CHETOROTO HOTOKY

MCTIONBIYET OTPAKAIOUIME NOBEPXHOCTH, KO-

TOpPBIE MOTYT GbITh CAMBIMH Pa3HEOGPA3HBIMM, OT 11YOOKO MATOBLIX

[0 CHABHO OTPAKAIOIMX WM 3epruibinx. Meton Gonee sddexti-

BEH, YEM OrpaHMYECHME CBETOBOIO NOTOKA, T. K. CBETOBOE MIIYYCHHC

KOHUCHTPHPYETCS! M HANPABAACTCH B 30HY, I HCOOXOAMMO OCBClLe-

une (puc. 4.15).

\
Ompwka'ol-uani ’
foSepxHOCITS ;

Puc. 4.15, OTpaxeiiie CRETORONO NOTOKa

3. Paccesnue ceemogozo nomoka. JlaMna yCTaHaRIMBaeTCst B Npo-
IPAUHOM MATEpHAIe, PACCEHBAIOLIMM W CO3a0WMM andysHbIi
(paccesitnbiii) cetoBoii notok. [Indipysopst norowaoT Hekotopoe
KOIMMECTBO M3/1Y4AeMOii CBETOBOM DHEPIHM, MTO CHUXAET 00LHIT KO-
3DGHHUMEHT N0AE3HOTO NCHCTBHA CBETHABLHNKA, OAHAKO IIPH 3TOM HC-
KA04aeTCH OCIenasioulee AeiicTBUe nctounnka ceera. Ha puc. 4.16
NOKA3aH METO/L PACCESIHUA CBETOBOTO NOTOKA.

4. Pehpaxuun ceemoeozo nomoka. Meton mcnonvsyer sdepext
NPH3MBL, F1¢ OBBINHO CTEKISHHBI MAN TIACTMACCOBBI MaTepnan
MPH3MbI «UCKPHRUISIET JIY4H CBETA M TAKUM 00pa3oM nepeHanpasis-
er cpetoBoil notok (puc. 4.17). Meron oues adpexTusen s 06-
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Dusptysop

Puc. 4.16. Paccesme cheToporo notoxa

Fopud |
MamapuIrs
mpuaamysecran B

;
|

. X
poyN

Puc. 4.17. Pepaxiums chetosoro notoa

LIETO OCBEUICHUA, €T0 MPEUMYILECTBO COCTOUT B yCTpaHEHHN GIHKOB
Hil OTPAXKAIOLIHX NOBEPXHOCTAX 3a cHeT co3aanms anduhy3Horo ocpe-
weHns

B CBETHABHWKAX MOXET MCHONBIOBATLCH COMCTAHME ONMCAHHBIX
METOZIOB PErYIHPOBRHHS CBETOBOIO MOTOKA.

Ha puc. 4.18 npencrapiensl HEKOTOPBIE THITBI CBETHILHUKOB €
NaMNAMH HAKAIMBAHNSA Y TOMHHECUCHTHBIMM JIAMIAMH, HCNIONb3Ye-
MBIMH B POM3BOACTBEHHBIX M OOLIECTBEHHBIX NOMeleHmsx. B Obl-
TOBBIX LEAAX NPUMEHSIOTCS CBETWILHUKK Gojiee pasHOODPasHBIX
KOHCTPYKUMIH ¥ (hOPM, BBINONHSIOUINX HE TOJLKO OCBETHTEIBHYIO,
HO W ICKOPATHBRYIO (DYHKLIHIO.

Tlo pacnpeneseHnio cBeTa CBETWIBHWKH TOAPA3ACNAIOTCA HA
CBETWILHHKMN NPAMOTO, PACCEAHHOTO MM OTPAKEHHOTO CBETA.

Ceemuavruku npamoz2o ceema nanpassiior Gonee 80 % ceerosoro
NOTOKA B HIXHION nonycepy 3a CHET BHYTpPeHHel oTpaxaioueit
IMAICBOH WKW NONUPOBAHHON noBepxHOCTH («InyBokouanydaresbs,
«YHuBepcwibe, «Anbhas u ap.)

Coemuavhuxu pacceannozo céema WINYHAOT CBETOBOH NMOTOK B
o6e nonycdepsl («Monounbtit map», «/lionerras).

Ceemuasruxu ompaxcenno2o ceema Gonee 80 % cBETOBOTO NOTOK:
HaNPaRIAIOT BBEPX HA NMOTOJOK, 4 OTPAKAEMBIH OT HETO CBET BHU3 B
paGouyio 3ony. HecMOTPS HA MX THIMEHHMYCCKME TPEHMYILICCTBA

T1asa 2. Oceemenue

LHIKOW: @

e
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1, (paBHOMEPHOCTB, OTCYTCTBHE G1eCKOCTH M
2, Ap.), B TIPOMIBOACTBEHHBIX YCIOBHAIX OHM
NPHMCHSIOTCH PEAKO, T. K. JUIS HUX Tpe-
Oyercsi BBICOKHI KO3(D(HUNEHT OTpaxe-
HUA TIOTOIKA, 4TO HE BCCIA UMELT MECTO

B YCAOBMSAX NPON3BOACTHA.
B JLnsi 3auMThE 1143 OT OC/ACIICHUS CBE-
TAWEHCH TOBEPXHOCTLIO CAYKHT 3AWMT-
MBI YTOJ CBETWIBHMKA — Yroj, 006pazo-
BAHHBIA TOPUIOHTANLIO OT NOBEPXHOCTH
namnbl (Kpast CBETAILEHCS HHTH) M IMHK-
€it, NpoxoAsICit uepes Kpaii apMaTyphl cBeTHABHMKA (puc. 4.19). 3a-

WMTHBII YroJt ceeTivibankon 30...45°.

Pue. 4.19. aumimii yron
CHETIABIMKS: [ — HCTOUHMK
CBETa; 2 — COCTHABHIK

2.6. Oprann3aums pabo4ero mMecra Ans CO3AaHH KOMMOPTHBIX
3PHTENbHBIX YCNOBWH

Kpome TpeGosaknii xopoweii ocseiieHHoct paboyee Mecto
JI0/IKHO MMETh PABHOMEPHYIO OCBELICHHOCTL. Bo BCsiKoM cayuae, He
JI0IKHO GBITh 3HAUMTENBHON PA3HULILL B OCBEMICHHOCTH PA3NMUHBIX
yuactkos pabouero mecta uisi Toro, 4tobel He TpeGoBanoch YacToi
nepeaanTauuu 3penus. Hanpumep, noBEPXHOCTH KHUIM 1 TETPAIH,
€ KOTOPLIMH B JAHHBI MOMEHT ocyutecTaasercsi pabota, NONKHBL
HMETH OAMHAKOBYIO OCBCIUICHHOCTD. nOflCHL"I’Kﬂ € NOMOLLLIO HebOIb-
UIOTO CBETHILHUKA TOJABKO MOBEPXHOCTH TETPALM NPHBENCT K pai-
JIMUMIO B OCBEWIEHHOCTH TeTpasn M Kuurk. Yactoe obpaienne K
nocaeaxeit notpebyer NOCTOAHHON ANANTAlMK IPEHUS, YTO B KO-
HCYHOM CYeTe NpUBENCT K OLICTPOMY 3PHTEILHOMY YTOMACHMIO,
CHIXEHHMIO PaGoTOCNOCOGHOCTH, OBILEMY YTOMICHMIO, IICHXHYECKO-
My Hanpsxennio. [TMCbMEHHBII CTON N0KEH PACTONAraThest B XO-
POWIO OCBELIEHHOM MECTe, KelaTebHo Yy oKHa. YesoBek 3a nuch-
MEHHBIM CTONIOM I0JLKEH PAacrioNaraTbCs JIMLOM WM JeBbiM BOKOM
K OKHY (g JieBuieil — npassim GOKOM) ais Toro, urobel n3dexars
0Gpa3oBaHus TeHH OT Tela MAN PYKi enoBeka. CBeTHABHMK HCKYC-
CTBEHHOTO OCBELEHUS JIOJKCH PACHONATATECH OTHOCHTENLHO Teaa
HEAOBEKA AHAIOTHYHLIM 06pazoM. CBETHABHNKM A0IXHLI pacrona-
raThea Haa paboMMM MECTOM BHE 3anpeTHOrO yraa, pasHoro 45°
(puc. 4.20). Kpome TOro, KOHCTPYKUMH CBETHALHMKA JONKHA MC-
KIIOYATh OCACIVIEHHE YEJOBCKA JYYaMH, OTPAXEHHLIMH OT pnﬁoqcﬁ
nosepxyoctn (puc. 4.21, a). [las 31010 apMmatypa CBETHIbAMKA
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Puc. 4.20. Cxema YCTaHOBKM CBETHALIMKON

t
{
14 <
. 1_, /
=¥ L
a) 6)

Puc. 4.21. [Npasuasisiii BHGOP KOHCTPYKUMH CHETIIBHHKA: @ — OCICIICHME OTPa-
KEHHBIMI IYNaMyt; 6 — MCKIIONCHNE OCCTUICHIA OTPAXCHIBIMK YMaMi

JI071KHA TIPE/lyCMATPHBATh HANPABACHHE NPAMBIX NYMEH, HCXOMAUIX
OT MCTOMHWKA, TNOJ MHLIMM YIJIAMM, MCKIIOMAIOWMMAU TONalaHKe
OTPAXKEHHOTO Jiyua B r1a3 yenoseka (puc. 4.21, ).

[ouemy cunbhoe paziunue & 0CGEWERHOCMU OMOCALHBIX YHACMKOE
NOMEWeNUR UAU PAIAUUHBIX NOMEWERUT MONCem npusecmu Kk mpasme’

TTpu nepexoie M3 XOPOLLO OCBELICHHOIO Y4ACTKA WK nomeLe-
HHMs Ha TJIOXO OCBELICHHBIH YHacTOK Tpebyercsi HEKOTOphIil npome-
KYTOK BPEMEHW JUISl QNanTalMi 1a3a K HM3KOH OCBELEHHOCTH.
B 5710T nepnon YeNoBEK TIOX0 BUAMT. 3TO MOKET NPUBECTH K TOMY,
YTO YENOBEK CNOTKHETCH, YNAIET, HATKHETCA Ha Kakod-1mbo npea-
MeT M T. /1. 1 noayunt Tpasmy. OcobeHHO Go/blas OnacHoCTb Bo3-
HMKAET NPH OMEHb CHIALHOMN PA3HHUE B OCBEUICHHOCTH — Gonee yem
20...30 pa3, uto TpebyeT 3HAUMTENLHOTO BPEMEHM UIs T1yOOKOil ne-
PEANANTALMM T1A33, B TEMCHHE KOTOPOIO UEJOBEK OMEHB MUIOXO BH-
JMT WIM HE BUINT BooGLLC.
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MoaTomy, ecin OCBEIEHHOCTL B TIOMEIEHHH N KOPHAOPE, B KO-
TOPLI OCYIUECTBAACTCS! BLIXO/ M3 NOMELICHMS, CHIALHO PATIMYACTCH,
HEODXOAMMO YAYHIINTE OcBelenne B Kopuiope. [List cHuxenns se-
POATHOCTH NMONYYEHHs] TPABMBI YKA3aHHbIE BbIIE OGCTOATCLCTBA
0COBEHHO BAKHO YUHTHIBATH HA ICCTHHMHBIX KIETKAX W APYIHX TPaB-
MOOMACHBIX MECTAX.

Odpamume enumanue na caedyiowee:

* npi GoabIIEM KOHTPACTE TPEBYETCH MeHbIIAS OCBCUICHHOCT;
noaTOMYy Ha pabouem MecTe Keaareabno obecneunts 60abIIo#
KOHTPACT Mexiy oGbekToM M (hOHOM, HAa KOTOPOM pacnono-
ACH ODBEKT; € TEMHBIMH OpeAMETamu Jayuwe paGotath Ha
CBeTI0M (hoHe, a CO CHETABIMI — HA TeMHOM done. D10 no-
IBOANT NPH MEHBLIEM 3HAUCHHH OCBEIICHHOCTH YCNEUHO Bbi-
NOAHATL PabOTY M CHU3NTH 3PHTEALHOE YTOMICHHE;

* €CAM MIMCHNTH KOHTPACT 00beKTA ¢ (POHOM NyTeM, Hanpumep,
naMeHeHns KoadpuumenTa oTpakeHus Gona Heab3s, HeobXOo-
JUIMO YBEIMMUBATL OCBELIEHHOCTL Ha pabouem mecre;

* NPABKIBLHAS OPrAHH3ALMS OCBELUCHUA W YCIOBIIT JUIS BLINOJ-
HEHMsi 3PHTEABHBIX PaboT — 3a00r COXPAHEHMSE XOPOUIEro
3PEHNs HA JI0THE TO/ILL.

Heuxogusuoroeuneckoe sozdeicmeue ueema na weiosexa. Wi-
BECTHO, MTO NOBEPXHOCTH TONYOLIX TOHOB, 4 TAKKC OMCHL TCMHbIE
NOBEPXHOCTH  BOCHIPHHMMAIOTCS YC/IOBEKOM KK  «OTCTYNAIOUIHE»,
T. €. NPEACTARASIOTCH PACTIONOKEHHBIMU AQIbLIE, YCM B ACHCTBH-
TEALHOCTH. DTO HHOIA BEAET K KAKYIICMYCS YBEAMUECHMIO pasMe-
pos nomeuternst. Kpacusie Tona, HA0G0POT, NPEACTABAAIOTCS «Bhi-
crynaowmmus. Hekotopbie 1Beta, Hanpumep ceerio-(guoneronsie,
OKa3bIBAIOT HA HCAOBEKA pasipaxalouiee AciicTBAC M cnocoberpy-
10T OYeHb ObICTPOMY yTomienuio. Jlpyrue ke, B 4acTHOCTH 3ee-
Hblil, A210T NPOTHBONONOKHLIA peayabrat. CyGbeKTUBHOE BOCNPH-
ATHE HEJIOBEKOM TAKMX BHEWHMX (DAKTOPOB BHEWIHEH Cpeabl, Kak
TEMINEPATypa, LWyM M JpYrHe, JaKe 3anaxu, B onpeieneHHON cTe-
NEHW 3aBUCHT OT UBETHOCTH NOBEPXHOCTEH, HAXOAALLNXCH B noje
IPEHMSL.

Menxodmanonornueckoe BO3NCHCTBHE HA YEAOBEKA UBETHOCTH
MCTOYHNKOB H3NYUEHHSL M LBETA NOBEPXHOCTEH NOMeleHns obs-
3ATEALHO HYKHO YUMTHIBATH NPH  LBETO-CBETOBOM OGOPMIACHUM
nnTepbepa. Hanpumep, /Uisi KOMHAT OTAbIXZ, CNAACH Aydlle NpH-
MensTh JIH M usetoBoe oopMICHHE BBINONHATL B MATKHX YCIO-
KauBAIOINX, HANPUMEP XeaTo-3eneHsblX, Tonax. HaoGopor, B no-
MEUIEHHIX, B KOTOPHIX AOMAHA OCYWeECTBAATHCSH pabora, Jayuiue

[PUMEHSTL JIOMHHECLIEHTHBIE JaMNbl, @ UBETOBOE OhopMICHHE
DHITOAHATL B CBETILIX, GOAPAINX TOHAX, CTUMYJINPYIOUIMX AKTHB-
HYIO JCATCABHOCTD.

Cnenyer o6paTHTL BHUMAHKE HA TO, 4TO ncuxotbmuonnrwlecxos
BOICHCTBHE 1IBETA HA 4EJ0BEKA VUUTBIBACTCSH KAK BECHMA BAXKHLIN
akTop, onpeaensioumii BOMPock He3onacHoCTH (Hanpumep, oKkpa-
cKa aBTOMOOWIEH, 3HaKOB GE30NACHOCTH, ONACHBIX YYACTKOB, TPYOO-
nposoaos, 6anioHos U T. 1.). CieayeT OTMETHTb, MTO UBET MMeeT
TAKAKE W CYOBLEKTHBHO-MHANBHIYAIBHYIO CTOPOHY BOIACHCTBUA HA
IMOUMOHANBHYIO cepy YenoBeKa.

2.7. Pacyer ocsellesms

Hexycemaennoe oceemenue. OCHOBHBIM METOLOM pacueTa oblero
PABHOMEPHOTO OCBEMICHMS NPH TOPHIOHTWILHOIN paGoucii nosepx-
HOCTH SIBASETCS Memod caemoeozo nomoka (KOdhHuIMEHTa HCNoab-
sosanns). Heobxonumetit CBETOBOH NOTOK B, (M) OT OAHOM JaMNbl
HAKUIMBAHMS MW TPYIIMBL JaMI1 CBETHILHHKA NPH JIIOMUHECUCHT-
MBIX JIAMIAX PACCYMTRIBAIOT MO opmyne

ESk 4.1
Nem

e E, — HOPMUPOBAHHAS MHHHMAIBLHO-IONYCTHMAA OCBEIICHHOCTL
(1K), KoTOpas onpeaensieTcs HopmaTHsoM (cum. Taba. 4.2); § — nao-
1A OCBEMIAEMOTo noMelieHns (M’); 7 — KOIDOHUMEHT HepaBHO-
MEPHOCTH OCBCIUCHMHS, KOTOPBIH 3aBUCHT OT THIA Jamn (s aamn
HAKAIMBAHMS M JIYTOBBIX PTYTHBIX naMn — 1,15, st JOMUHECUEHT-
muix namn — 1,1); k — koadduumnenT 3anaca, yuuTbiBaloWANiL 3anbl-
JIEHHE CBETHJIBHMKOB M CHIKCHME CBETOOTAAUM B NPOLECCE IKC-
nayataummu, 3aBMCALIMH OT BWIA TEXHOJOTMMECKOTO MpoLecca, Bbl-
NOJHSEMOTO B MOMCLEHHH W PECKOMCHAYEMBbI B HOPMAaTHBAX
CHull 23—05—95 (06buno k= 1,3...1,8); N, — 4MC/IO CBETHIbHHM-
KOB B NOMEIEHNH; ¥ — KODMOHUUMEHT 3aTCHCHUS, KOTOPbI BBO-
JWTCH B PAcHeT TONLKO MPH HATMYMK KpynHorabapuTHoro o6opyao-
BAHMs, 3ATCHAIOUICTO paboyee MPOCTPAHCTBO; N — KoahduUmMeHT
MCTONb30BAHMS CBETOBOTO NOTOKA NaMIl, YUHTHIBAIOUMI 10110 00~
LIEro CBETOBOrO MOTOKA, NPUXOALLYIOCS HA PACHETHYIO MJIOCKOCTD,
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M 3ABUCHLIMIL OT THNA CBETMABHMKA, KOMPUUHEHTA OTpaxCcHMs!
NoTONKA p, W CTEH p,, BHICOTHI MOABECA CBETHILHHUKOB, PA3MEPOB
NOMCIUECHHS, OnpeeasieMblX HHACKCOM i nomeuieHus.

Muzeke nomentenns onpeaensiercs no opmyne

AB
H.(A+B)’

rie An B — annHa u mmpuHa nomewenust, M; H, — sbicota noase-
€a CBETWILHUKOB HAL PaBoYei NOBEePXHOCTBIO.

KoadpuitheHT HCnonb3osanust CBETOROIO OTOKA AaMIl 1) onpe-
nensior no rabanuam, npusoaumuiv 8 CHull 23—05—95 & 3asucu-
MOCTH OT THIIA CBETHBHMKA, p,, p. M MIIeKca i. HekoTophie sHaue-
Hus y npenctasnenst 8 1abn. | Mpunoxenus 4.

Mo nonyuennomy B pesyibrate pacuera no gopmyse (4.1) csero-
oMy notoky no FOCT 2239—79* u I'OCT 6825—91 suiGupaior
OmKalIyIo CTAHAAPTHYIO JIAMAY W ONPEACAsIoT e HeoOXOANMYIO
MOUHOCTL. CBETOBbIE U IEKTPHUECKHE MAPAMETPHI HEKOTOPBIX HaH-
Gosee WHPOKO HCTONB3YeMbIX 1aMit nipuseaenst B 1ada. 2, 3 Mpwio-
Kerms 4. YMHOKHB NEKTPHHECKYIO MOLLHOCTb JAMITBL HA KOJMMECT-
BO CBETHABHUKOB N, MOKHO ONPEAEANTH SACKTPUUECKYIO MOILHOCTD
BCETO OCBEICHUS NOMEUICHNS.

Mpu BriGOpe THNA NAMIBI JONYCKAETCS OTKIOHEHHE OT pacuer-
HOFO CBETOBOFO NOTOKA Namiist B, 1o —10 % u +20 %. Ecau takyio
NAMAY HE YAAI0CH 10A00PaTH, BHIOHPAIOT APYIYIO CXEMY PACTIONOKE-
HHSt CBETHALHUKOB, HX TUIL M NOBTOPSIOT PacHerT.

Pacuer ocBeieHmst 0T CBETHILHUKOB C JHOMHHECLICHTHBIMK JIaM-
NaMK UEIecOo0PAsHO BLINOMHSATD, NPEABAPUTEABHO JANABIIMCH TH-
TIOM, 2NEKTPHUCCKOH MOWHOCTBIO W BEJIMUNHON CBETOBOTO NOTOKA
namn. C MCNONBIOBAHNEM ITHX JAHHBIX HEOOXOAMMOE YMCIO CBE-
TUABHUKOB onpeaensior no dopmyie

N o ESHk
=
Ny®my
rae N, — UHCAO NPHHATLIX PA/IOB CBETHIBHUKOB.
JList npoBepoMHOTO pacyeTa oBLICrO JOKATHIOBAHHOTO U KOMOH~-

HUPOBAHHOTO OCBEIICHMS, OCBCIUICHUS HAKIOHHBIX H BEPTHKAILHBIX
NOBEPXHOCTEH M JUIs NPOBEPKH pacueta pasHOMEpHOro obiiero oc-

Puc. 4.22. Cxema pacteTa TOMETHEM MCTOIOM

BEUICHMS TOPHIOHTANBHBIX MOBEPXHOCTEH, KOIIA OTPAXCHHLIM CBe-
TOBBIM TOTOKOM MOXKHO NpeHeSpetb, NPUMEHSIOT moveunnii memod.

B OCHOBY TOUYEUHOTO MeTOAd NoAOKeHa (opmyna (pacuerTnas
cxema n3obpakena va puc. 4.22):

A cos’y
4 kH*

e [, — cHaa CBETAa B HANPARICHHUH OT HCTOMHMKA CBETA K pacueT-
HOIT Touke A paboueit 10BEPXHOCTH, KA (ONpeAesieTcs No CBETOTeX-
HMYECKHM XaPAKTEPHCTHKAM HCTOMHNKA CBETA W CBeTWIbHUKA); H —
BLICOTA TI0ABECA CBETHILHUKA HAL paGoyeil NOBEPXHOCTHIO, M; ¥ —
YIOA MEXIY HOPMUIBIO K paBouedl NOBEPXHOCTH W HANPABICHHEM
CBETOBOIO M0TOKA OT HCTOMHHKA.

pn HEOBXOAMMOCTH PACYCTa OCBELIEHHOCTH B TOYKE, CO3laBae-
MOIi HECKOBKHMM CBETHILHHKAMM, NOACHHTBIBAIOT OCBELIEHHOCTH
OT KaxJloro M3 HMX, @ 3aTeM TOAYHEHHBIC HAUCHMS CKIVIBIBAIOT.
JlonkHo BuinonnsTECS yeaosue E, < E,

Ecmecmaennoe oceewenue. Llenbio pacueta ecTecTBEHHOIO OCHE-
WWeHHs ABISCTCS aHUINTHYEeCKoe onpeaeiehue suadennss KEO. Dro
HEOOXOAMMO JUTSt NIPABHIBHOI paccTaHoBKH oGOpy1oBaNms, onpeae-
JICHUS! NI0A0KEHHs paBounX MecT. PacueT nponssoasT Takxe wisi on-
PeieeHHs JOCTATOYHOCTH PA3MEPOB OKOHHBIX MPOEMOB JUis obecne-
deHns MuHUManbHO onyctumoro shadenns KEO. s pacuera ec-
TECTBEHHOH OCBELICHHOCTH MOTYT NPUMEHSTBCSH AHAIMTHUCCKME
METO/Ibl, HO Ha npakTHKe onpenenenne snavenns KEO B pacuernoit
TOUKE MOMEUICHHS OCYLECTRIIOT C MCMOLIOBAHNEM IPABHKOB M
HOMOTPaMM.

E,

\
1"





image162.jpeg
322 Pasdea IV. OBECITEYEHHE KOM®OPTHBIX YCIOBHH

Tpu ucnonb3osanuu rpadmucckux 3asucumocteit pacier KEO
npH GOKOBOM OCBEIIEHHH OCYLICCTRISIIOT B CACAYIOUICH NOCAeN0Ba-
TCABHOCTH:

l) ONPEAENsIOT HEMNOCPEACTBEHHLIM H3MEPEHHUEM WIH 110 CTPOH-
TEABHBIM MEPTEXAM MUIOMANb S, (M) CBETOBBIX NPOCMOB, MLIOLIAL
S, (M%) OCBEIIAEMOfi HACTH NONA TIOMELICHNS 1 HAXOANT X OTHOMIE-
Hue 5./ S,

2) onpenensior rayouny A, (M) noMmeuieHnsi OT CBETOBBIX MPO-
€MOB JI0 PACUCTHON TOUKM, BBICOTY /i, (M) BEPXHEil IPaHH CBETOBBIX
npoemMoB (OKOH) Hasl yposHeM paGoueil MOBEPXHOCTH M HAXOMSAT MX
ornowenue i, / hy;

3) ¢ ucnonb3osanmem rpadmka, H306paKeHHOTO Ha puc. 4.23, no
3HAUCHUAM oTHOWEHUA S, / S, n h, / h, naxonat snavenne KEO.

Jlnsi onpesiesienns pa3MepoB OKOHHBIX NPOEMOB, obecneunBalo-
wHx TpebyeMoe no yCAOBMSM TPYAOBO#H JICATEABHOCTH 3HAYCHHE
KEO, MoxHO ucnonb3osats rpadmk, n3obpaxennsiii Ha puc. 4.24.
To rpamKy Ha nepeceyeHnin BLIMHCACHHOTO 3Havenus by, / h, (Tou-
Ka A) u neobxonnmoii seanunnst KEO (touka B) onpenensiior tpe-
Gyemoe snauenue S, / S, (Touxka B), seipaxentoe B npouenrax. [la-
JIEe BBIMHCASAIOT TpcﬁycMylo TI01ALL CBETOBBIX MPOEMOB S‘

I'padmkn, npusencHnbie na puec. 4.23, 4.24, nocrpoenst s
OKOH C JIBYMSl CIOSIMM JIMCTOBOTO OKOHHOTO CTEK/A B CHAPCHHBIX
METAUIMMECKHMX OTKphIBAIOWMXEA neperuierax. Ecau npoektom npe-
JLyCMOTPCHBI JIDYFHE THIIbI 3aNOJHHMTE/CH CBETOBBIX MPOCMOB, TO
HaiaenHoe no rpaduky puc. 4.23 snauenne KEO neobxoanmo ym-
HOXHTB Ha NIONPaBouHbIi KoadpuumenT k,, 3HaUeHMs KOTOPOro st
Hanbosnee PacNpOCTPAHCHHBIX 3aNONHMTENCH CBETOBBIX [POEMOB
npeacrasaenst B Tabn. 4.4,

Tainua 4.4, Iuavewna nonpanoumoro KodxpduienTa K,y

Tun ocrexnes ky
OpoChoiinoe OCTEKTENNE B CTATBHIX OHADHIX FIYRNX NEpennerax 126
To xe B OTEPLEAIOUMXCR NepenneTax 1,05
Oyt CO OROHHOMD CTEXNA B APEBSHHLIX OTEDLBINICA NEpennieTax 1,05 |
16 CHOR OKDHIOFD CTEXNA B CTANHEX OTKPLBAIOUIOCH NEPEnNeTax 0,75
NMycrotense crexnsmipe Groxm 0,70

Jlas onpenenchns 3navenns KEO MoXeT Takke NPHMEHSTHCS
rpauyeckmii metoa A. M. JlaHwiioKa, TNPUIOAHBIA NPH  Jerkoi
CTIOWIHOM OCBEIEHHOCTH, T. €. NPH AQpy3HOM pacnpocTpaHeHHn
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Prc. 4.23. Onpezenenie KEO 110 3Hauesiio-I0MAIH CHETOROTO Npocsta
M OCBELACMOR NAoIAAN nota
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Prc. 4.24. Onpencaciine KEO 110 ryGHHe NOMEULEHHS 1 BHICOTE CHETORKIX NPOEMOT

eBetoporo notoka. Meton csoamuTes K ToMy, uto noaycgepy nebo-
esoaa pasdusaior Ha 10 000 yqacTkOB paBHOH CBETOBOH AKTHBHOCTH
M NOACUMTHIBAIOT, KAKOE YMCA0 ITHX YHACTKOB BMIHO M3 PacyeTHOH
TOMKH MIOMCIICHHS Yepe3 CBETOBOM NpoeM, T. €. rpauieckn onpe-




image163.jpeg
324 Pasdea IV. OBECITEYEHHE KOM®OPTHbIX YCIOBHH

JIENSIOT, KAKas 4acTh CBETOBOTO NOTOKA OT Beeil HebGecHoi nonycde-
Pbi HENOCPEICTBEHHO NMONAIACT B PACHETHYIO TOUKY.

YHC0 BMAMMBIX Yepe3 CBETOBOIH MpPOEM yHacTKoB HeGockioHa
HAXO/LAIT MPH NOMOLLK ABYX rpadmkoB (puc. 4.25), npeactaBasioumx
€000l NyYoK NpOeKUMii Jiyueil, COCAMHSIOWMX LeHTP nonycdepbt
HEBOCBONA C Y4aCTKAMM PABHOI CBETOBOI AKTHBHOCTH 110 BBICOTE
(rpachuk 1) u no wmpnne (rpadmk 1) cserosoro npoema.

Toagux 1
"1
Paspes
rpaguii
3 |
iy . N
] rinan

Puc. 4.25. Cxema U1 pacieTa eCTECTREHNOTO OCheNeHis no Metony A. M. Jlanntioka

Jlas pacuera no metoay A. M. Jlanwmnioka Ha aucte Symarn Bbi-
NOAHAIOT Pa3pesbl NOMEIIEHNst — TONEPEUHBIA Pa3pes M B flaHe —
B Maciutabe, COOTBETCTBYIOMEM MacluTaby rpaduKoB. 3aTteM Hakaa-
apiBaor rpadmk | Ha nonepeunblii paspes Tak, YTOOB OCHOBAHME
rpadMKa COBNANANO CO CCJAOM PACYETHON MAoCKOCTH paboueit no-
BEPXHOCTH, & nomoc rpaduka ¢ pacyeTHoit Toukoit M, u onpeaessi-
10T YMCAO Ay Jiyueit, TIPOXOASUIMX YePe3 KOHTYP CBETOBOIO MpOeMa.
Ipadmk [T HAKIAABIBAIOT HA NAAH NOMELICHHUS TAK, YTOBHI €10 0CHO-
BaHMe ObLI0 NApanIENbHO TIOCKOCTH PACHONOKEHHS CBETOBOTO
npoemMa u GLLI0 PACNONOKEHO OT HEE HA PACCTOSIHUM, PABHOM pac-
CTOSIHMIO OT PAacyeTHON TOUKH 10 CEPe/IMHBI CBETOBOFO NMPOEMa 1o
BbICOTE Ha NONCPEYHOM pa3spese. an ITOM Nomoc rp(l(r)l"((l NONIKEH
HAXONTBCS HA NEPECeYEHNUN ero OCHOBAHMS C TOPHIOHTMLILHON J1H-
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HHEH, NPOBEACHHON HA NAAHE MOMELIEHNS YePe3 PACYETHYIO TOUKY.
[1OACUMTHIBAIOT HHCAO M, JYHeH, TPOXOMSILIMX HEPES KOHTYP CBETO-
roro npoema no wnpuue. 3navenne KEO 8 pacuernoii Touke (8 %)
NOMEUICHHS! ONPEAENSIOT KaK

KEO = 0,01mn;.

KoHTponbHsie BONPOCHI

1. Kak suaut uenosex? Y10 TaKoe KOHBEPrEHUMA, AKKOMORALMA W agan-
Tauma?

2. MepeuucnuTe OCHOBHBIE XBPAaKTEPHCTHKM OCBELLEHHA W CBETOBOR CPEAb! 1
ERMHMULE WX HIMEDEHIS.

3. Kawwe hakropsi ONpeaensior 3putenshbii kombopt!

4. KaKwe 8ubi OCBELLEHWA NPHMEMRIOTCA Ha NPOM3BORCTBE!

5. N9 KaKMX NAPAMETPOB OCBELLEHMA YCTHOBNEHI HOPMATHBBI W OT Yero
JABUCHT HOPMUPYEMAR BEMHNE NapameTpos?

6. Hakue MCKYCCTBENMBIE MCTOMMMKM CBETA NPMMEHAIOTCA Ha Npow3soactsel
Pacckamure 06 ux QOCTOMHCTBAX W HEROCTATKAX.

7. Yro TaKoe CBETOOTRAYA H LBETOBAR TEMNEPATYPa HCTONHMKOB CaeTal

8. Kakoso nasHauenke CBETMMNBHMKOB h KaK OHW BbinonkmoTcal Hro Takoe 3a-
WHTHBIA yron cBeTunbHukal

9. Kax pommwo 6biTe OPranMioBaHo pabouee mecto M Kak pacnonoMensi
CBETHILHMIN AR OBECNeNeHUs KOMBOPTHBIX IPHTENbHBLL YCNOBMET

10. Kak snwser user Ha 4Yenosexa M Kakwe LBeTa MCNONb3YIOTCR ANA Pasnuy-
Wbix BMROB PaGOT!

11. Kak OCYUiecTBRAeTca pacier HCKYCCTBEHHOTO OCBeLeHMAT

12. Kakmmm METOAMM OCYLLECTBNRETCA PACHET BCTECTBEHHOTO OCBeweHnal
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Paspgen V
NCUXODHU3UONTIOTMYECKUE

U 3PFOHOMMYECKHME OCHOBbI
BE3OMACHOCTH TPYIA

Fnasa 1
NCUXODUIUONOTMHECKME OCHOBbI
BE3OMACHOCTH TPYJA

Ponb uenoseueckoro (aktopa B 6e30NMaCHOCTH TPy OYEHb Be-
JINKA, OCOBEHHO BAXHBI NCHXO(H3NONOrHYECKHE OCOBEHHOCTH yua-
CTHMKOB TpyioBOro npouecca. [lcuxodusnonornueckue OCHOBbI
Ge3onacHoCTH GasHpyIOTCs HA NCUXONOTHH M (DHIMONIOTHH YesioBeKa.
TMenxodusnonorns Ge30MaCHOCTH TPYJA OCHOBBIBACTCH HA TAaKMX
HayKax, KakK (M3HON0THs TPY/IA, MHXEHEPHAsS NCHXOJIOTHS, IPTOHO-
MMKa M T. 1L

Tlcuxonorust 6e30NMaCHOCTH PACCMATPUBAET NPUMEHEHHE NCHXO-
JIOTHYECKMX 3HAaHMIT 15t obecneyennsi Ge30NacHOCTH TPya UenoBeKa
M COCTAB/ISIET BAXHOE 3BEHO B CTPYKTYpE MEpOnpusiTHii no obecneue-
Huio GesonacHoii aesTebHOCTH yenoseka. [pobaembl GesonacHocTu
M TPaBMATH3MAa HA COBPEMEHHBIX MPOM3BOJICTBAX HEBOIMOKHO pe-
UINTH TOIBKO HHXEHEPHbIMM MeTolaMu. TTpakTHKa CBUACTENLCTBYET,
YTO B OCHOBE aBapHitHOCTH M TpaBMaTh3ma (ot 60 10 90 % cayuaes B
3aBUCHMOCTH OT BHAA TPYIOBOI AEATENLHOCTH) YACTO JIEKAT HE MH-
KEHEPHO-KOHCTPYKTOPCKHE OIINMGKH, @ OPraHM3aLMOHHO-NICHXONO-
TMYECKHE NPHYNHBL: HH3KMIT YPOBEHb NPO(ECCHOHAILHOI NOATOTOB-
KH 110 BONPocaM Ge30nacHOCTH, HEI0CTATOUHOE BOCTIUTalKe, ciabast
YCTAaHOBKA CrieUManncTa Ha cobaionenne TpeGosanmii 6e30nacHoCTH,
JIONYCK K ONACHBIM BHIaM paboT HEMOATOTORJECHHBIX JIMLL, yTOMIsiE-
MOCTb JIO/IEH, HeYIOBJICTBOPHTENBHOE NCHXHUECKOE COCTOSIHME ue-
JIOBEKA M T. J1.
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1.1. NMeMxuueckue NPOLecchbl, CBOHCTBA M COCTOSIHHS, BIMSIOWME

wa 6e3onacHocTb TpyAa

Tcuxonornsi Ge30MacHOCTH PACCMATPHUBAET TCHXMYECKHE MPO-
liecchbl, CBOMCTBA M AHAIM3NUPYET pasanuHbie (GOPMBI NCHXHUYECKHX
COCTOSIHMI, HAGMIOAAEMBbIX B TNPOLIECCE TPYAOBOI JEATENLHOCTH.
B cTpykType NCHXMUECKOIi NeSTEebHOCTH YeoBEKa PadiMualoT Tpu
OCHOBHbIE TPYIITbI KOMIIOHCHTOB: NCHXHYECKHE NPOLIECCHI, CBOHCTBA
1 coctosiumst (puc. 5.1).

Cmpyxmypa

[onmscosmome | [(rosvacns actms | [ nommacns commn

Puc. 5.1. CTpyKTypa NCHXHUECKOI JEATELHOCTH HenOBeKa

Tlcuxuueckne npoueccsl COCTaBIAIT OCHOBY NCHXHYECKOI J1esi-
TeALHOCTH. PazinyaloT N03HaBaTE/IbHbIE, IMOLMOHANLHBIE H BOJEBbIC
TICUXHYECKHE npoLecChl (OLI.I)’HICHMB, BOCNPHATHA, NAMATbL U np.).

Ilcuxuyeckne CBOMCTBA (KAYECTBA JMYHOCTH) — 3TO KauecTsa
JmuHocTH (xapakTep, TemnepameHT). Cpean KayecTs JHYHOCTH Bbi-
JIENSIOT MHTEJUIEKTYAIbHbIE, SMOLMOHAIbHBIE, BOJIEBbIE, MOPAIbHbIE,
Tpynosbie. KauecTsa TMYHOCTH YCTOHYNBBI M MOCTOSHHBIL.

Tlcuxuyeckoe COCTOSIHME 4Yel0BEKA — 3TO CTPYKTYPHAs OpraHu3a-
UMsi KOMITIOHEHTOB NCUXUKH, BBIMOJIHAIOUINX (bym(umc B3auMozeicT-
BHsL ueloBeKa €O cpeaoil obuTaHus (NMPOM3BOICTBEHHON CPEJOi).
nCMXWICCKDC COCTOSIHHE YEIOBEKA B KDHKpfl'}lblﬁ MOMEHT BpPEMEHH
MOXET OKa3bIBaTh MOJNCKHTENLHOE WIM OTPHLATEIBHOE BIAMSIHHE Ha
prﬂOBle JIEATENbHOCTD, B YaCTHOCTH Ha 6e3onacHocTh TIPOU3BOACT-
BEHHOIO npouecca.

1.1.1. MNMcuxuyeckme npouyeccsi, onpegensoupe 6e30nNacHOCTs
wenoseka

Tlamsmb — 31O CBOWCTBO 3aNOMHUHAHUSA, COXPAHEHMS M NOCAEAYIO-
IEro BOCIPOM3BEACHMUS YEJIOBEKOM MH(‘)ODMBUMM, HEMOCPEACTBEHHO
CBSI3aHHON € BE30NMacHOCTBIO, 0COBEHHO ONEPaTMBHOIO XapaKTepa.
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3anoMHHAHKE TECHO CBSI3aHO ¢ 3abbiBanuem. Tlcuxonoramm ye-
TAHOBICHO, YTO B CPEHEM 3a Nepubie 9 4acos MHMOPMALNH, KOTO-
PYIO TIOMHMT MCIOBEK, yMeHbluaetes na 65 %. Caenosatensho, st
TOro 4ToGbl BOCHOAHWTL YTPaueHHyio MHpOpMainio, HeobxoammMo
TIPOBOANTH OOYYCHHE, HHCTPYKTAXKK M T. Il

Buumanue — 310 HANPawIeHHOCThL COZHAHMS Henoseka Ha onpe-
ACNCHHbIE OGWKTM, MMEIOIINE B AAHHOI CHTYalHH CYUIECTBEHHOE
3HAYEHHE, A TAKKE COCPENOTOMCHHME CO3HAHMS, NPEAnonaralouee
MOBBLILICHHBIT YPOBCHB YMCTBEHHOM MM ABUTATEALHON aKTHBHOCTH.

B GezonachHoctn TpyAa Juisl NPHBICHCHUS BHUMAHKA HCNI0BCKA K
ONACHOCTAM MCHONB3YIOTCH PAVIMMHBIC CPEACTBA — 3BYKOBbLIC, 3pH-
TenbHbIe, cBeToBbIC M T. 1. Busyansnas undopmauns no desonacho-
CTH NPEACTABACHA B BUAE TUIAKATOB, HAANMCEH, 3HAKOB, CBETOBBIX
CHIHAION, PATTHYHBLIX BHIOB OKPACKH ONacHmix O0OBLEKTOB 1 ap.

Bd(‘"[llb’lll"l? — 9TO OTPAKCHHE B COZHAHMMK HCIOBCKA NnpeaMeToB
MAM SRACHMIl NPH MX BO3ACHCTBHM Ha opranbt wyscTs. JUns Bocnpu-
ATHS Menonbayercest MHDOPMALMSE OT HCCKOALKHX BMJOB aHaIN3aTo-
POB (3PHTEABHOTO, CIYXOBOTO, TAKTHABLHOIO).

MCCJIC)!OBHIIIIHMH YCTAHOBACHO, MTO Ka4YeCTBEHHOC BOCIIPHATHE
MHAOPMALIMOHHBIX CPEACTB N0 6e30NMacHOCTH TPYAA JIOMKHO COOT-
BETCTBOBATH ONPCIENCHHBIM NPABHIAM, B YaCTHOCTH, JIOJUKHBI 00ec-
NEUUBATHCS AKTYANBHOCTh M HOBH3HA MH(POPMALMHM, IMOUMOHAIL-
HOCTb BO3ACHCTBHS, KPATKOCTh COOOIMIEHHIT (TEKCT M3 HECKONBLKHX
CJI0B) M T. 11

Mbuwaenue — 510 npouece NO3HAHKA ACHCTBATENBHOCTH, Xapak-
Tepuaylolmiics 06obieHem. B npouecce MbILIEHHS OCYILECTBAS -
etcst BHIGOP pelicHUs, KOTOPOE PEAIM3yeTcs B NOCACAYIOUMX AeHcT-
BHsiX venoseka. OumGoUHblii BLIGOP PelieHMst CBA3AN CO CACAYIOIN -
MU IPHYMHAMMHD HCBEpHas OLCHKA CHTYAUMH, HEAOCTATOMHOCTH
onbiTa ¥ olWMBOUHOE OcMBIcacHIE NOyMeHHON WHpopMatn. Oum-
GO4HOE PCUICHHE MOKET NPUBECTH K aBapusiM, TPaBMam, Hecuact-
HBIM CIY4asM.

Tpi NPUHATHH PELICHHIT BAXHYIO POJb MMEET IMOUMOHAIL-
HO-4yBCTBEHHAs cpepa HenoBeKa, K KOTOPOit MOKHO OTHECTH HyBCT-
B4, IMOLIMHM, HACTPOCHHE.

Yyecmea — HTO CyOBLEKTHBHOE OTPAKEHUE B CO3HAHMM HCIOBCKA
peanbHOil AeHCTBUTEAbHOCTH. YYBCTBO YTPaThi PEAIbHOCTH, TOKHDLH
CTpax W psil APYIrMX MOIYT SBAATBCH NPHYHHAMH CO3MaHUA ONACHBIX
CHTYalUHH HA NPOU3IBOJICTBE.

YyBCTBEHHBII TOH YEJIOBEKA, €10 MOUNN M HACTPOEHHE BECHMA
BAKHBL UISL OLEHKH peasibHON CHTYaunu i obecnedenmns 6e3onacHo-
c.

yscmeennbiit Mok — ITO IMOLUMOHAILHAS OKPACKA NCHXMUECKOTO
npouecca. OrpuuareasHbiM (GakTopoM HYBCTBEHHOTO TOHA, Cnoco6-
CTBYIOIMM COBAAHMIO ONACHBIX CHTYAUMI, SBINETCH MAMOCHHKpA-
Ins — GOACIHEHHOE OTBPALIEHHE K ONPEACACHHBIM PA3APAKHTEISIM.
ToAoKMTENbHBI YYBCTBEHHBI TOH, BOSHMKAIOUIMIT OT NPHATHBIX
IBYKOB, 3a11AXOB, UBETA YMEHBLIACT YTOMIACMOCTD HEIOBEKA W CHU-
KACT CTENEHb PUCKA BOIHUKHOBECHMS ONACHOi cutyaumnn. 10 o6-
CTOATENLCTBO MCMOAB3YIOT NPH ICTETHHECKOM ohopaicHun paboucii
JOHbBI — CBETOBOM, I1BETOBOM, 3BYKOBOM.

S)MOMIIM = ITO NEPCAKMBAHHE “CIOBCKOM Kakoro-ambo “yBCTBA.
Dmounn GuIBAIOT PABIMUHOTO THIIA — CTEHHYCCKHE W ACTEHHYUECKHE.
CreHuueckue smoumn — PEHIMMOCTL, PANOCTL, BOOAYUICRICHME,
A3apT — NOGYKAAIOT 4ENOBEKA K AKTUBHBIM JICHCTBUAM, Npeosoe-
HMIO NPENSTCTBHA 1 YCTPAHEHHMIO NPUIHH YIPO3bI /U1 YenoBeka. Ac-
TCHHYUCCKHE IMOLUMH — 5())(']"!., ONaceHne, CTpax, MCnyr, yxac —
CII(K.'OSCTB)’)OT OTKa3y OT npeoaoscHus npcumc‘muﬁ. 3AMBIKAHHIO B
cebe, HeOBOCHOBAHHBIM NepeXBaHuAM. THIT IMOLMIT CBA3AH C TeM-
NEPAMCHTOM M XapakTepOM HCAOBCKA. nOTl’OMy TEMIICPAMCHT H Xa-
PAKTED Y€I0BEKA YUMTBIBACTCH TPH €r0 [A0MYCKE K HEKOTOPBLIM BH-
Jam paboT, CBA3BAHHBIX ¢ GONBIIOH OTBETCTBEHHOCTBIO, HEODXOANMO-
CTBIO NPUHATHA OBICTPBIX W AICKBATHBIX pPelICHMt  (JCTUHKH,
ABHALMCNICTYEPD!, ONEPATOPLI, YNPARISIOUIME ONACHBIMK NPOH3BOI-
CTBCHHBIMM NIpOLIECCaMM).

B pste cayuaen 5MOUMM, ONPEAC/ISEMBIE XaPAKTCPOM M TeMIlepa-
MEHTOM H€J0BEKA, MOFYT BLI3BATL COCTOSHME agipexma — IMOLUHO-
HWILHOTO COCTOAHMS, OBICTPO OBJAICBAIOUIETO Yei0BEKOM, GypHO
NPOTEKAIOLIETO W XaPAKTEPHIYIOWIETOCSH 3HAUNTENBHBIM H3MEHEHHEM
CO3HAHMS, YTPATOIl caMoobaaIaHns, HEeaNeKBATHLIMN CAOKNBIICHCS
Curyaunu aeicteuam. B cocrosannn adpexta, Hanpusmep otvasHus,
MOXET BOIHHKHYTH CTYNOp (3aCTHIBAHME B HENOABHAKHOIN N03€) Min
obmopok. Tlocne coctosinns adupekta MOKET HACTYNUTHL WOK, Xa-
PAKTEPH3YIOMMHCSH PA3OMTOCTBIO, YNAAKOM CHI, HETIOABHXHOCTBIO,
winoctblo. Jlioneii, ckaonubIx K adipekTaM, Helbds A0NycKaTh K
0c060 OTBETCTBEHHBIM W ONACHBIM paboTaM, T. K. adpekT MoxeT sB-
JATHCS OCHOBHOM TPHYNHOIN PEANH3ALNKN ONACHON CHTYAILN — aBa-
PHM WM TPABMBIL.
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Hacmpoenue — 3710 oGuiee IMOUMOHATLHOE COCTOSHUE HENOBEKa,
dopmupyioliiee B TeUEHHE ONPEACICHHOTO NIEPUOAA BPEMEHM XApaK-
TP MPOTEKAHUS OTACALHBIX MCHXMYCCKHX NPOLIECCOB M MOBCACHHE
uenoseka. Hactpoenne B HEKOTOPOH CTEMEHH MOKET ABNTLCH NPH-
“MHOI BOIHUKHOBEHMS ONACHBIX cuTyaumii. Hanpuwmep, uimrenstoe
IMOLMOHAIBHO-OTPHLIATENBHOE HACTPOCHHE MOXET MPHBECTH Yeslo-
BEKA K CHIKCHMIO TPYAOCNOCOGHOCTH, HECIOCOGHOCTH K aKTHBHBIM
NEHCTBHAM B NPEONOIEHHN BO3HUKAIOWINX TPYAHOCTEH, 4TO MOXET
SABAATLCH NPHYMHON HECHACTHBIX Cay4aes. ITo o6CTOATEAbCTBO He-
OOXO/IMMO YUHTHIBATE, M YEJOBEK, HAXOMAUIMACH B IMOUMOHAILHO
NOJARIEHHOM HACTPOCHHM, MOXET ObiTh BPEMEHHO OTCTPAHEH OT
BLINOJIHEHMS OTBETCTBCHHBIX M CBA3AHHBIX C BLICOKOH ONACHOCTHIO
onepatmii.

Boas — 310 (hopMa NCHXHYECKOH AKTUBHOCTH “eloBeKa, KOTO-
pas XapakKTepu3yeTcs PEryJMPOBAHMEM CAMMM HENOBEKOM CBOCTO
NOBE/ICHHS, OIPAHHYECHHEM WM OTKa30M OT APYIHX CTpeMACHHil W
NOOYAICHNIT BO MM JOCTIAKCHHS NI0CTABACHHOI 1ean. OCHOBHBIMH
XapAKTEPHCTHKAMM BOAN ABNSIOTCH: OCMBICICHHOCTL W HANPAICH-
HOCTb ACHCTBMIT HA AOCTHXKEHHE UEAM, OCO3HAHME OrpaHHuCHUiL,
onpeaensieMbix peaibHoit cutyauneit. s npodeccnonanbhoit nes-
TEABHOCTH, Tpebylolieil GLICTPLIX, PEIIMTEAbHBLIX M OCO3HAHHBIX
JNeHCTBHI OJOKHBI IIPHBACKATBCH JIOAH C CHIBHOM BOJCH.

AHTHNOAOM CHILHON BOJN ABAAIOTCS TAKME KA4CCTBA MENOBEKA,
KaK BHYIIAEMOCTh, HEPEIIMTEABHOCTS, Be3BOANE, MMIIYALCHBHOCTD.
Jhoneii ¢ nOAOGHEIMM KAYeCcTBAMM HE CACAYET MCTIONBIOBATH JUIS Bhi-
NOAHEHUS OTBETCTBEHHBIX PaGoT, OT Pe3yabTaTa KOTOPBIX 3aBMCHT
AM3HK JIOACH, COCTOAHME TEXHMUECKOTrO MW NPOM3BOACTBEHHOTO
ofbeKTa, BEPOSTHOCTb BO3HUKHOBEHMS ABADMH WIM 4pe3BLIMAiiHON
CHTYALIMMU.

K neuxuueckum COCTOAHMAM OTHOCHTCS MOMUGAWUA, KOTOpas
OUEHb TECHO COMPUKACALTCSA C IMOLIMOHAILHO-BONEBO# cdepoit. Mox
MOTHBALIMEH TNOHUMACTCH COBOKYNHOCTL KENaHMI, YCTpeMACHHI,
noBGyAeHHi, MOTHBOB, YCTAHOBOK M APYIHX NOGYIMTEAbHBIX CHI
anyHocTH. OHMM M3 BAXHBIX MOTHBOB Uel0BEKa sBAseTCs obecrie-
uenne GesonacHoctH. HepassurocTs man ocnabieHne 3T0ro MOTHBA
MOXET BOWIEUb Ye0BeKa B onacHylo cutyaunio. Cosnanne Gesonac-
HBIX JUIS TPY/IA YCIOBMIA, cTporoe cobiioaeHue npaeun u tpebopatmnit
6€30NaCHOCTH I0/KHO BCAMECKH CTHMYIMPOBATHCH — MOPTBHO, Ma-
TEPHATLHO W T. J1., 4TOOK! (POPMUPOBATH B TPYOBOM KOJLIEKTHBE yC-
TOHYMBBIE MOTHBBI GE30MacHOro noeesiekmus, Ge30NacHOro Tpyaa.

Motusaims cBs3aHa ¢ ApYruM Gas’oBbIM NOHSTHEM GE30NACHO-
CTH ICHTENBHOCTH — PUCKOM, KOTOPBIi MOXET ObiTh MOTHBUPOBAH-
HBIM 1 HEMOTHBHPOBAHHBIM (GecKoprIcTHBIM). TTpHunHaMu MOTHBH-
POBAHHOTO PUCKOBAHHOIO NOBEACHHS MOIYT ObiTh BBITOIA WM OFAC-
HOCTL KAKMX-THOO NOTEPb-NPOUIphilieit (KapbepHbIX, JTHUHOCTHBIX
1 1. 21.). FOTOBHOCTL K PUCKY MHANBIAA ONPEAENALTCS €r0 NCHXO00-
FHUCCKHMH  CBOHCTBAMM, HATPHMED XApaKTEPOM, TEMIICPAMEHTOM,
JierkoMpicanes, GOA3MBOCTBIO M T. 1.

1.1.2. lMcuxmyeckne cBORCTBA YENOBEKA, BAMSIOWHE
na 6e3onacHocTh

OCHOBHBIMH TICHXMYECKHUMH CBOFCTBAMM, BAMSIONMMH Ha Ge3o-
NACHOCTD MEIOBEKA, SRISIOTCH XapaKmep W meMnepamenm.

Xapaxmep uenopeka WIPaeT BaKHYIO poib B obecnevuennn Geso-
MACHOCTH  YEJIOBCKA M SIBASCTCS COBOKYIHOCTBIO  MHAMBUIYAIb-
HO-TICHXOJOMMUECKNX CBOMCTB, NPOSBASIOWMXCS B THIMUHBIX 15t
KOHKPETHO# JIMYHOCTH JICHCTBHAX NPH ONpeieieHHbiX 06eTosTens-
CTBAX W €ro OTHOWEeHNUK K 3TM obctosTensetsam. CoBokyniocTh
TICHXOIOTHYECKNX CBOHCTB 0GpasyeT CTpyKTypy Xapaktepa. [lewxo-
NOrH KIacCHGUUMPYIOT MHOTO CTPYKTYP XapakTepos. Xapaktep 101~
AKeH YUUTBIBATLCH NP npodeccronaibiom otbope. CTpykTypa Xa-
PaKTepa ONpeAenseTcs NCHXONOTAMH  MOCPEACTBOM  CMEUHANBHBIX
NeHXo0ruecknx Tecton. C NOHATHEM XapakTepa HEpPasphiBHO CBA-
JAHO MOHATHE TEMNEPAMENTA.

Temnepamenm — 570 XapaKTEPHCTHKA JMHAMHYECKHX MCHXONO-
IMHECKUX OCOBEHHOCTEH — MHTEHCHBHOCTH, CKOPOCTH, TeMNa, pHT-
Md NCHXMYECKMX 1poLeccoB u coctosnmii. o Temnepamenty aoan
IO/IPATICIAIOTCS HA XONCPHKOB, MEJaHXOIMKOB, (ACrMaTHKOB W
CAHTBMHMKOB, TeMIEPAMEHT WMEET ONpPEACACHHOE 3HauCHHE JUist
Gesonacnoctn Tpyna. Hanpumep, npu neGaaronpuatnbix obcros-
TEALCTBAX MEMAHXOAMK 4alle CTAHOBHTCS KEPTBOI, 4EM XONepHK
WIH CAHTBHHUK.

Mcxons M3 3a1a4M NCHXOIOTHK TPYIa M NpoGieM NCHXOA0rHu
6e30NaCHOCTH TPYAA LENeCO0BPaIHO BHUICIATL NPOUIBOACTBEHHbLIC
NICUXHUYECKHE COCTOAHNS M OCOOBIE NICHXHUECKHE COCTOSIHMS, MMEIO-
HHE BAKHOE 3HAYCHHME B OPraHM3AUMK NPOPIIAKTHKN NPOH3BOICT-
BEHHOTO TPABMATH3MA M NPELYNPERACHHS ABAPHITHOCTH.
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CTBIO M HENOABMAHON HacThio. [Mpumep nonyuenns Takoil Mexanm-
YCCKOil TPABMBbI NOKA3aH Ha puc. 2.6.

TTonepeunoe deuncenue (NBUKEHME 110 NPSMOIT HENPEPLIBHOI -
HHH) CO3AAET OMACHOCTD, T. K. PabOuNil MOKET MONYUNTL yaap Wi
ObITh 3aXBaUCH ABMXKYLIEHCS vacTbio. TIpUMep nonepeuHoro asuxe-
HMSL PEMHS NPHBOAA NOKasaH Ha puc. 2.7.

~ e
g, ) —~

Pre. 2.6. Onaciioe ROIBPATHO-TIOCTYTIA- Puc. 2.7. Tlpitmep nonepentioro
TEABHOC ABMKCHHE ABMAKCHUA

C)’lllel:l'll)’K)T Hemvipe OCHOBHBIX muna deiicmeuit MEXAHHIMOB H
MHCTPYMEHTA TEXHOJOTHYECKOro 00OpYyIOBaHMs: pe3ka, npobuska
(ynap), cpesanne u rubka.

Pexcywee deiicmeue MOXET GHITh CBA3AHO C BPALIATEABHBIM, BO3-
BPATHO-NOCTYNATE/IbHLIM WK NONEPEUHBLIM  IBUAKEHHEM. Pexymcc
neicTere colnaer ONACHOCTD, T. K. B TOYKE ONEPALIUH MOIYT ObITh NO-
BPCKIACHL! NATBUL, FO0BA W PYKH, 4 OTCROMMBILIAS CTPYXKA MOXET
1ONACTh B 11332 W AMUO. THNHYHBIMK NPUMEPAMH MALIMH, NpeacTan-
JISIOIMX ONACHOCTb € TOYKH 3PEHMS PEXYLIEro ACHCTBHS, SRISIOTCH
JIEHTOYHBIE W KPYIVIbIE MWIbI, PACTOMHBIC W CBEPIWIbHBIC CTAHKH, TO-
Kaphbie n (hpesepHbie craHku (puc. 2.8).

Yoapnoe deiicmeue (npofuexa) BO3HMKAET TOTAA, KOTAA CHAA TIPH-
JlaraeTes K canaskam (IUIyHXepy) € Le/ibio BLIPYOKH 3arOTOBKM, Bbi-
GUBKH WM WITAMIIOBKH METUUIA WK APYTHX MaTepuanos. OnacHocTs
OT TAKOTO THNA ACHCTBHIT BO3HMKACT B TOYKE ONEPALIUK, ¢ MATepH-
AN BCTABMACTCH, YACPKMBACTCA, A 3aTEM BHIHMMAETCS BPYUHYIO. TH-
THYHBIMH MAUIMHAMM, UCTIONB3YIOWMMH YAAPHOE AeHCTBHE, SBASIOT-
€5l IPECChl € MEXaHUUECKMM NpuBoiom (puc. 2.9).

Cpeswigatowee dedicmaue BO3HNKAET NPH NPUIOKEHMH CHABI K Ca-
2123KaM MAH HOXY, YTOObI CPE3aTh WM CKONIOTH KPOMKY METALIA MM
Apyroro matepuaia. OnacHOCTh BOIHMKACT B TOMKE OMEpalMK, e
MATCPHAI BCTABASCTCH, YACPAMBALTCSH, A 3aTeM BhiHUMaeTcst. THiny-
HBIMH TIPHMEPAMM MALIMH W MEXAHH3MOB, MCTONbIYEMBIX 15 NMO-
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<

PEEEN

Puic. 2.9, Turioman urmamnososias
onepaus

Puc. 2.8. TIpHaeph ORacHoCTER nopesa

NOOHBIX oucpuunii, MOTYT CAYAHUTH MEXAHHUCCKHE, MMAPABIHICCKHE
WM nHeBMaTHYECKHE HOXHuLb! (pue. 2.10).

Ceubaowee deticmeue BOZHHKACT TOMIA, KOIAA CHIA NPUIATaCTCs
HA CANA3KH C LEIAbIO llpmpbumpou:nlml, BHITAIMBAHMA W WTAMIIOBKH
MCTALIA M APYIHX MATCPHAIOB, OnacHoCTh BOIHMKACT B TOUKE Ore-
pauMu, rae Marepuan BCTaBIsCcTCH, YACPAMBACTCA M ]ﬁl’l’ﬁM BLIHHMA-
€TCA. Oﬁopynouauuc. uenoaw3yiouee crubaioutee AeiicTBHE, BKIIO-
YACT MPECChl € MEXAHUHCCKHUM, TMTHEBMATHYCCKHM, THAPABIHYCCKHM
NpUBOAAMM N CTAHKM Ut crubanns Tpyo (puc. 2.11). )

MCTOUHMKOM MEXAHMHMECKHX TPABM MOXKET ObiTh pyuHoii (0T-
BEPTKH, HOXM, HANWIBHHUKH, 3)’6“.'!3, MOJIOTKH, THABL, p)’ﬁ‘dllKH n
T. /1) M MexaHu3upoBanHbli (apeau, nepdopatopsi, pyOaHKH, nuibl

Tyatcon

3azomoexa

ra

Mampuua

feasue
3azomosxa

Puc. 2.10., Pesareaninic onepatii Puc. 2.11. Crubmoutee aeiicane npecea
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1.1.3. lNcuxonornyecKoe cocTosHHne 4enosexa
M NPOM3IBOACTBEHHAN 6esonacHocTs

TTCHXONIOTMYECKOE COCTOSHME YEIOBEKA OKA3BIBACT CYMICCTBEH-
HOE BAMSHMC HA GE30MACHOCTD, NPOM3BOAMTENBHOCTL M KAYCCTBO
Tpyaa. TICHXOA0IHUECKHE COCTOSHNA, MMEIOULIME MECTO B npouecce
TPYAOBOI JICHTEABHOCTH HEOBEKA, MOKHO NOIPAIACANTL Ha:

o Qaumeibhbie — ONPEACIHIOLINE OTHOIICHNE YEJIOBEKA K Bbi-
noansemMoil MM padote u ero oGUIMI TICHXONOTHYCCKHIL Ha-
CTPOH. DTO NPEKAE BCEIO YAOBACTBOPEHHOCTH WM HEYIORIE-
TBOPEHHOCTL  BBIIOJHACMOI paboTOi, HAIMYME 3aMHTEPCCO-
BAHHOCTH B TPYAC WK Ge3painumne K Hemy, NCHXoIoriiecKkas
arMochepa B TPYJAOBOM KOJLIGKTHBE W T. JL.;

* GpeMenHbie — BOIMMKAOUINE M3-3a PALIMMHBIX HapylWeHuil B
IIPOM3BOACTBEHHOM NPOLECCE, HENOMAIOK, KOHGIMKTHBIX CH-

* nepuoduyeckue — CBAZANHLIC € HACTPOEM HA AKTUBHYIO fesi-
TEALHOCTB W Keannem paGoTaTh HaK, HAOGOPOT, € NOHNKEH-
HOIl TOTOBHOCTBIO PaGOTATL, YTOMACHHEM, NCPEHANPSIKEHHEM,
COHJINBOCTBIO, ANATHEN, CKYKOI, BLI3BAHHOI 01HO00Gpasnem
MOHOTOHHOCTBLIO PaGOTHI.

1.2. Buaibl M YCNOBMS TPYAOBOH AESTENLHOCTH YenoBexa

HaunBonee BaXHHIM € TOMKM 3PCHMS NCHXO(DHINOIOIMHECKUX
BOIMOKHOCTEH 4eloBeKa, BAMAIOUIMX Ha 0e30NacHOCTb, ABRAAETCH
BUIL TPYAOBOI ICHTEABHOCTH, €€ THXECTb U HANPAKEHHOCTD, @ TAKKE
YCOBMS, B KOTOPBIX OCYWIECTBAACTCH TPYAOBAS ACATENLHOCTh.

1.2.1. Bugsl TPy ROBOH REATENBHOCTH

TpyA0BYIO NCATENBHOCTL MOXHO NpPEAJIE BCETO PasieHTh HA (u-
3MYECKHii 1 yMCTBEHNBIR TPyA. OCHOBHbIC BIILI TPYIOBOI ACSATENbHO-
CTH NPEACTARIEHB! HA pUC. 5.2,

DH3UHECKHI TPYA XAPAKTEPHIYCTCH MPEXIE BCErO NOBLILIEHHOI
MBIIIEYHON HArpy3KOH HA ONOPHO-ABMIATE/NLHLIH annapar M ero
(DYHKUMOHAILHBIE CHCTEMBI — CEPACUHO-COCYAMCTYIO, HEPBHO-Mbi-
IIEHHYIO, ABIXATEAbHYIO M T. 1. DUINUCCKHIl TPYA PA3BHBACT MblILIEY -
HYIO CHCTEMY, CTHMYJIHPYET OOMEHHbIC MPOLIECCH B OPraHN3ME, HO B
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Budsi mpydoeou
desmensHocmu Yenoeexa

Ymcmeennbiil mpyd
i | gH¥mpsanemecua]
Pywoid | 8| s S =
Mexanuaupo- I § E' § % o L
ot 19 5 2 8| Toommomma |
Toydwa |18 é Cuewanie hopmsl gz Toyd
ronseiepe [ & 3| mpydosod desmensrocmu || % £ Hopenodaeamene
Tpyd wa nony- || 3 ||(covemarowue cpuauveckud [ 1. S epaved, |
asmomamu- [L—2 u ymcmeeHHbid mpyd) ) yyawuxcs
(Weckom u aemo-
Mamuyeckom .
npoussodcmee

Pruc. 5.2. Buasl TpyA0B0# ACHTEALHOCTH YeaoBeka

TO K€ BPEMS MOXET MMETh OTPHUATEAbHBIE NOCACACTBHS, HanpuMep
sabonesaHms ONOPHO-ABUIATC/ILHOIO annapara, 0CcOBEHHO B TOM
Cy4ae, ecnu OH HENPAaBWILHO OPraHHU30BAH WIH ABJSCTCH Mpe3mep-
HO MHTCHCHBHBIM JUISE OPraHM3Ma.

YMCTBeHHBIR TPYL CBA3AH C NPUEMOM M TiepepaboTKoi HHdopma-
WK 1 TPEOYET HANPSKEHUS BHUMAHMS, NAMSITH, AKTHRM3ALMH NPO-
UECCOB MBIULICHUS, CBA3AH C NOBLILICHHON IMOUMOHANLHON HAIPY3-
KOii. [Insi yMCTBEHHOTO TPYAA XapakTepHO CHHXEHHME JIBHTATEAbHOMN
AKTHBHOCTH — CUNOKUHE3USN. IMNOKHHE3MSE MOKET SIBAATHCH YCAOBH-
€M (POPMMPOBAHHA CEPACYHO-COCYMCTLIX HAPYLICHUIE Y eaoBeKa.
TporonxnTenbHask yMCTBEHHAs HATPY3KA OKAIBIBACT OTPHLIATCABHOLS
WIHAHHE HA NCUXHYECKYIO ACATEAbHOCTL — YXYAIIAKTCH BHUMAHKE,
namsiTh, GYHKINMKM BOCTIPHATHS OKpyxkaloweit cpeast. CamouyseTsue
MENOBEKA M, B KOHEUHOM CHETE, er0 COCTOSIHME 3/I0POBbS B 3HAUM-
TeNbHOH MEpe 3ABMCHT OT NPABMIBHOH OPraHM3aUNM YMCTBEHHOTO
TPYAA M OT NAPAMETPOB OKPYAAIOLIEN CPeibl, B KOTOPOH OCYLIeCTs-
JUETCS YMCTBEHHAS JACHTEILHOCTD YC/I0BEKA.

B coBpeMeHHBIX BMIAX TPYAOBO# AEATEALHOCTH YHMCTO (mimte-
CKkmit Tpya Betpeuaercs peako. Cospemennas KiraccuKaums Tpy-
JIOBOI [IESITEBHOCTH BbiaensieT (opmbl Tpyaa, Tpebyiouime 3Haun-
TeALHOH MbILICYHON aKTHBHOCTH; MeXaHW3nupoBanusie Gopmbl Tpy-
J3; TPYL HA TI0aBTOMATHYECKOM W ABTOMATHYECKOM NPOH3BOACTBE;
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TPY/L HAa KOHBeiiepe; TPy, CBA3AHHBIA C JAMCTAHLIMOHHBIM YIIpamie-
HHMEM, M HHTCICKTYUILHBLH (YMCTBEHHBI) TPYA.

X"'JHCHCMTMI,HDCTB YEJIOBEKA CBA3AHA € 3aTPATaMK IHEPIUHT
YEM MHTCHCMBHEE JCSTEABHOCTh, Tem Gojblue 3aTpaThl SHEPrUM.
Tak, npy BEINOAHCHUM PaBOTHI, TPEOYIOUIMIL 3HAUNTEALHOMN MbilICY-
HOIl AKTHBHOCTH, DHEPreTHYecKHe 3aTpathl coctaasior 20...25 MJIx
B cyTkn 1 Gonee.

Mexanusuposannsiii mpyd TpeOYET MEHLIIMX 3aTPAT SHEPrUM W
MBILIEHHBIX HArPY30K. OJIHAKO MEXaHH3MPOBAHHBII TPY/L XapaKTepH-
3yetcst GOAbILCHT CKOPOCTLIO H MOHOTOHHOCTHIO ABHXKEHHUIH HeJOBeKa.
MOHOTOHHBIH TPYAL NPUBOANT K GBLICTPOH YTOMASEMOCTH M CHMKE-
HHMIO BHUMaAHMA.

Tpyd na Konseiiepe xapaktepuayercsi eiie Gonbiei CKOPOCTLIO W
onnoobpasnem asnxennit. Yenosek, pabotaloumii Ha Komseiiepe,
BBITOJAHACT OJIHY WIH HECKONBKO uncpmmii; T. K. OH PHGOTI]CT B ue-
MOYKE JIOCH, BBHINOAHAIOUIMX APYTHe ONCPaLtMH, TO BPEMs BbINON-
HCHMsE ONepainii CTPOro periaMenTHpoBato. 1o tpebyer Goabuioro
HEPBHOTO HATNPSKCHMUSE M B CONCTAHMM C BBICOKOI CKOPOCTHIO pabo-
Thi W €€ OHOOOPA3MEM TPHBOANT K OBICTPOMY HCPBHOMY MCTOUIE-
HHUIO 1 YCTANOCTH.

Ha ROAYAGMOMAMUHECKOM W a6moMamuHecKkom npauuea«kmae 3a-
TPATHL IHEPTHN H HANPSAXCHHOCTH TPy MCHBLLEC, MeM Ha KOIIHC“EP‘
HoM. PaBoTa 3aKAIOMACTCH B NEPHOAMYECKOM ODCAYANBANMKM MeXa-
HHU3MOB WJIH BBINOJTHCHHH NPOCTHIX onepauuﬁ — noaaue Oﬂl)ilﬁﬂTN—
BACMOTO MATEPHANA, BIITIOHCHHH WK BbIKJIHOMEHHH MEXAHH3MOB.

DOPMBI uHmerIeKMYa1bH020 (YMCMEENH020) mpyda pa3znooGpas-
Hbl — ONEPATOPCKMIl, YNPABICHYECKHIl, TBOPYECKMIA, TPy npenoia-
pateneit, spaucii, yuauwmxcs. [lns paGomer onepamopa xapaktepua
GobLIask OTBETCTREHHOCTL M BLICOKOE HEPBHO-IMOLHOHATLHOE Ha-
npsikenue. Tpyd ywauuxca XapakTepH3yeTcs HANPSKCHHEM OCHOB-
HBIX FICHXMYCCKMX  (DYHKUMI — MaMiTh, BHUMAHMS, HaAWUHEM
CTPECCOBBIX CHTYALMil, CBAJAHHBIX € KOHTPONbHBLIMM paboTaMu, IK-
JAMCHAMM, 3aUCTAMH.

Hanbonee cnoxnas (opma yMCTBCHHON NCATCALHOCTH — mMEOp-
ueckuit mpyd (TpyA HayuHbIX pabOTHMKOB, KOHCTPYKTOPOB, nucare-
J1eit, KOMMO3NUTOPOB, XyI0XHUKOB). Tsopueckuii Tpya Tpebyer 3na-
YHTEABLHOTO HEPBHO-3MOLHOHANTBHOTO HANPAXCHUA, 4TO NPUBOANT K
NMOBBLILCHHUIO KPOBAHOIO JABACHMSA, M3MCHCHHIO NEKTPOKAPAHO-~
TPaMMBI, YBEAHUCHHIO I‘IOTPCEJICMH!I KMCI0PO/IA, NOBBLILLICHHIO TEM-
nepaTypbl Teaa M APYrHX M3MeHeHuit B paboTe oprannima, Bbi3Ban-
HBIX TOBBILICHHOIT HEPBHO-IMOLMOHATLHOMN HAIPY3KOMH.
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1.2.2. Knaccnpmraums ycnosmi TPyAa no TRmecTH
M HanNPsXEeHHOCTH TPYAROBOro npoyecca

DHEPro3aTpaThl YEIOBCKA B MPOLLCCCE KUIHEACHTEALHOCTH Ofl-
PLACAAIOTCH  MHTCHCHBHOCTBIO  MbIICYHOM  PaboThi,  CTENCHbIO
HEPBHO-IMOUHOHANBLHOIO HANPSKCHHS, A TAKKE YCIOBHSMH OKpY-
Kawoueit venoseka cpesbl. CyTOMHBIC 3aTPAThl IHEPrHU JUIst JMLL
ymcTeennoro Tpyaa cocrasisior 10...12 MJIx; paGotHukos Mmexa-
HU3MPOBAHHOTO Tpyaa n cepbt obeayxusanns — 12,5...13 Mk,
Juisi paBOTHUKOB TAXEnoro dgmsnveckoro tpyaa — 17..25 MJIx.

CrenManncTaMu no rurueHe YCaoBusi TPpyaa HeaoBeka KaccH-
(prunposanbl (puc. 5.3) 0O CTENENH TIUKECTH W HANPAKEHHOCTH TPY-
JIOBOTO MPONECCA W 110 NOKAIATENAM BEHOCTH i ONACHOCTH NPOHIBOL-
crsennoi cpeast (P2.2.755—99. Turuennteckue KpHTEpHH OLEHKH 1
KraccudmKaunm YCIOBHIE TPYA 110 NOKA3ATENSIM BPEAHOCTH M Onac-
HOCTH (JAKTOPOB NPOM3BOACTBEHHOI CPE/bl, THKCCTH W HANpPSIKEH-

Knaccugpuxayus ycnoeui mpyda no
Cmenexu MaXecmu U HaNpPAXeHHoOCmu
‘mpydoeoz0 npoyecca

Mo cmenenu
HaNPsIXEHHOCMU
OnmumansHsii 3 S Onmumanstibiil
(neexan guauveckas | 2 2 F: (HanpAXeHHOCMb mpyoda
HazpyaKa) = S neaxoli cmenexu)
~ 3 3
Honycmumbiii L .4 g Aonycmumsii
(cpusuveckas wazpy3xa [ § § |-\ Hanpsixenrocms mpyoa
cpedred maxecmu) g a cpedneii cmenenu)
3
Bpedwbiii 2 e
(msaxensiti mpyd) b 3 < Hanpsixernsii
3
o
g
Bmopas E §
om0 &
3
-4

Puc. 5.3, Kaaccupuxaius ycaosmit Tpyaa no creneHn TRACCTH
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HOCTH Tpyaosoro npouecca. M.: Mexepanbhntii uentp occansnua-
Hansopa Munanpasa Pocenn, 1999).

DaKTOpLI TPYAOBOFO NPOUECCa, XAPAKTEPUIYIOLINE THAKECTH (u-
3HYECKOTO TPYJA, — ITO B OCHOBHOM MBILICHHBIC YCHIMS M 3aTPaThi
IHEPruK: (PM3NYECKAs JAMHAMMYCCKAS HATPY3Ka, MAcca NOAHWMAe-
MOFO M IEPEMELACMOTO TPY3d, CTEPEOTHIHBIC paBovue ABHKEHNS,
CTaTHYIECKast HarpysKa, pabouHe nosst, HAKIOHBI Kopnyca, nepeme-
WEHHE B NPOCTPAHCTEE.

DaKTOPBI TPYIOBOTO NPOUECCA, XAPAKTEPHIYIOUIHE HANPAKEH-
HOCTb TPYAR, — 3TO IMOUMOHAILHAA W MHTEIUICKTYANLHAS HArpy3Ka,
HAIPY3Ka HA aHAIN3ATOPLI “eldoBeKa (CAYXOBOI, 3IPHTECIbHBIA M
T. 11.), MOHOTOHHOCTh HAPY30K, PEKHM PAGOTHI.

Tpyd no cmenenu maxcecmu mpydosoeo npouecca nodpasdeasemes
Ha caedyiowgue Kaaccoi: aeekuti (onmumaabnye no uinecKkoil nazpyKe
yenosus mpyda), cpednei mawecmu (donycmumvie ycaosus mpyda) u
maxceavlit mpex cmenenei (6pednuie yeaogus mpyda).

KpHTepnsiMu oTHeceHNs TPy1a K TOMY WM HHOMY KJaccy smisi-
I0TCA: BEIMMMHA BHCUIHCH MEXaHWUECKOH paboTel (B Krm), BhInoa-
HACMOI 32 CMEHY; MACCA NOAHMMAECMOTO M MEPEMCILACMOTO BPYY-
HYIO TPY33; KOJHUECTBO CTEPEOTHNHBIX PabOMNX ABHAKCHUI B CMCHY;
BEIMHMHA CYMMAPHOTO YCUs (B KIC), NPUIAFAEMOTO 32 CMEHY MUIS
YACPXAHMs rPy3a; yao0cTBo paboucii no3bl; KOAHYECTBO BbIHYAACH-
HbIX HAKJIOHOB B CMCHY M KWJIOMETPOB, KOTOpbIC BBIHYXKICH NPOXO-
JHTh HEIOBEK NPH BHINOAHEHMM PaboTul. Beanumubl ykazanubix
Kpurepues st kenii Ha 40..60 % menbiie, ueM s MyxuMiL.

Hanpumep, Ui MyK4iH, €Cin Macea NOAHMMAEMbIX W nepeme-
aembIx Tskecteit (ne Gonee avyx pas v wac) 10 15 kr — Tpya Jer-
kuit, 10 30 kr — cpeaneit Tsukectn, Gonee 30 kr — wkenwiit. [
KCHLUMH COOTBETCTBEHHO — 5 1 10 Kr.

Ouetika Kiacca THAECTH (DHINUECKOTO TPYAA NPOBOAUTCH Ha OC-
HOBE Y4ETa BCEX KPUTCPHEB, NPH HTOM OLEHHBAIOT KIACC MO KAXKIO0-
MY KPHTEPHIO, & OKOHYATEILHAS OlCHKA TAKCCTH TPYAd YCTAHARIH-
BaeTCs N0 Haubonee YyBCTBUTEALHOMY KpTepnio. B taba. | Mpuio-
KCHMA 5 mpeacTamicHa KhaccHMKAUMS TPYAd 110 NOKasaTesim
THAKECTH TPYAOBOTO MpoLiecca.

Tpyd no cmenenu nanpsxennocmu mpydosozo npouecca nodpazde-
AREMCR HA CACOYIOUUE KAACCHI: ONMUMAALHYIT — HANPANCEHHOCMb mpY-
da aeeko cmenenu, donycmumsii — nanpaxcennocms mpyoa cpedwei
cmenenu, nanpajcennsii mpyo mpex cmeneneil.

KpHTepusiMn oTHECCHNS TPYAa K TOMY WM HHOMY KIACCy SBIsi-
H0TCH CTETIEHb MHTEIUIEKTYANBHON HATPY3KM, 3ABUCAILAN OT COAEPKA-

HUSL M XAPAKTEpa BHINOJHACMON paboThi, CTENEHM ee CIAOKHOCTH;
JUIMTENBHOCTE COCPEAOTOMEHHOTO BHUMAHMS, KOJINUECTBO CHIHAIOR
31 4ac paboThi, YNCAO OFBEKTOB OHOBPEMCHHOTO HAGMIOACHNS, Ha-
rPY3Ka HA 3PCHUE, ONPEAEAseMasi B OCHOBHOM BEAMMMHOR MMHM-
MAIBHBIX OOBEKTOB PATIMUEHHUS, VIMTEALHOCTBIO paboThl 33 3KpaHa-
MH MOHHTOPOB; IMOLMOHWILHAS HATPY3KA, 3ABUCALLAS OT CTENEHN
OTBETCTBEHHOCTH M 3HAYMMOCTH OLUIMOKH, CTENEHH pucKa i co0-
CTBEHHOM XM3HM M OE30MACHOCTH JPYIrHX JIOACH; MOHOTOHHOCTH
TPYAQ, OnpejensemMas NpOACIKHTENLHOCTBIO BBHINOAHCHUS NPOCTHIX
WIH NOBTOPSIOLIMXCS ONEpainii; peknm paboThl, XapaKTepuayemblii
NPOAONKMTENBHOCTBIO PAGONETO HA W CMEHHOCTBIO PaboThi.

Ouenka HaNpsSKEHHOCTH TPYA OCHOBAHA HA AHANM3E TPYAOBOI
ACATEALHOCTH, KOTOPBIN NPOBOIMTCH € YHETOM BCErO KOMIUICKCH
(GakTopoB (CTHMYJIOB, Pa3ApaXHTENCii), CO3AAIOUMNX NPEANOCHUIKH
SN BOJHMKHOBEHMSE  HEBAArONPHATHBLIX  HEPBHO-IMOLMOHILHBIX
COCTOAHMIA M MIEPeHANPSKCHAIA.

Hanpumep, Tpya aBuaaucneriepa tpebyer Soabuwoi mHTeIeK-
TYAIBHONH HArpy3ku, CBS3AHHOH C BOCIPUATHEM CHIHAIOB € 110-
CACAYIONEH KOMILICKCHON OUEHKON B3AMMOCBS3AHHBIX NAPaMETPOB
B ycnoBusX Ac(UIMTA BPEMEHW M NPH TOBBLILICHHON OTBETCTBEH-
HOCTH 32 KoHeuublii pesyastat. Tpyn Xapakrtepuiyercs Gonbuioi
JUIMTEABHOCTBIO  COCPEAOTOMEHHOrO HAOMIONCHNS 32 IKPAHOM BH-
JICOTEPMMHANA, TIOTHOCTBIO CHTHAIOB M HHCIOM  OAHOBPEMEHHO
HabalonaeMbix 0OBEKTOB; BBICOKOI IMOUMOHANBHON HArpy3koi B
cus3n ¢ oueHb  GONBINOH  OTBETCTHEHHOCTBIO M 3HAYMMOCTBIO
owmubKM s Kkuskn Goabiioro umena moneit. o atum nokasare-
JAM TPYA ABHAAMCIETYEPA MOXKHO OTHECTH K HANPAKCHHOMY TPY-
Jly TpeTbel creneHu.

Tpya yHaumxes cpeiHnX CleHanbHbIX YHeOHBIX 3aBeacHmil Tpe-
6yeT peiieHnst NPOCTBIX 3A1ad NO WIBECTHBIM NPABHIIAM M WITOPHT-
MaM, BOCTIPHSITHA MHGDOPMALLMK € NMOCAC/YIONIEH KOppeKLmei CBONX
JCHCTBMIY, BBITIOAHCHNS 3ANaHKI, JUIMTEIBHOTO COCPEAOTONCHHOIO
HaBIOACHMA, HATPY3KN HA 3PUTE/IBLHBIC aHATN3aTOPBL. [10 3THM Kpu-
TEPHAM TPYA YHALIMXCH B 3ABHCHMOCTH OT OPraHM3auuu npouecca
0BYHEeHHSH, NPOMOIKHTENLHOCTH YHEOHBIX 3aHATHI B JACHb, 04HO-
WK IBYXCMEHHOTO ODYHEHMS MOKHO M0 HATIPAKEHHOCTH OTHECTH K
sierkoit (onTw bHBIE YCIOBHMS TPYIOBOTO MpoLIECca) Win cpeateit
cTeneHi (I0nycTHMbIe YCI0BHS).

B 1aba. 2 TMpuaokenus 5 npeactamieHa Kaaccudukaumus pyia
N0 CTCNCHN HATIPHAKEHHOCTH TPYAOBOTO NpoLecca.
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Takum oGpasom, (u3nueckuit Tpya kraccuduumpyercs 1o -
KECTH TPYAQ, YMCTBEHHbI — N0 HANPSKEHHOCTH,

Tpya, Tpebyiommii Gpuineckoil  HArpy3KH, IMOUMOHANLHOTO,
MHTCAICKTYAIBHOTO HANPAKEHNS, OTBETCTBEHHOCTH, HANpAXeHMs
AHWINZATOPOB M T. JL., KAACCHPUUMPYETCS KK N0 TSAKECTH, TaK M N0
HanpsakeHHoCTH Tpyaa. K TakuM BHAAM TPYAa MOKHO OTHECTH Tpya
BonmTeneit, Habopumkor Tunorpadmii, noaszosateneit IBM, spos-
UHX B namsith Gonbuine obbembl nudopmaunn u 1. 4. Tpya ntoaei
ITHX NPODECCHIT XaPAKTEPHIYETCsH CTEPEOTHIHOCTBIO PaGOMMX ABH-
KCHHMIl C YNaCTHEM MbIILL NAIBUEB, KUCTEH, PyK WAM ILIe4eBoro
105Ca, NOCTOAHCTBOM PabOuCH 1103bl, HANPSKEHNEM AHATNIATOPOB
(npexae Beero 3peHms), JUIMTEALHOCTBIO COCPEAOTOYEHHOIO HaBTI0-
aennst w1, 4. Tpyn cnacareneii xapaktepusyercs Goabummu dusn-
HECKHMMH HATPY3KaMM, SMOUHOHAIBHBIM HANIPSKCHHCM M3-33 OTBET-
CTBEHHOCTH 32 XH3Hb JIOACH, HEPEryaspHOCTbIO pabotsl B no6oe
BpeMsi cyToK. OHAKO 0COGEHHOCTBIO TPY/LA CAcaTeNs ABASETCH He-
MOCTOAHCTBO (PHIMUECKOTO M IMOUHOHILHOTO HANPSKEHUS.

1.2.3. Knaccupmrayms ycnoswmii Tpypa no gpaxropam
NPOH3IBOACTBEHHON CpeAbl

310poBLE HENOBEKA B IHAYMTENLHON CTENEHH JABMCUT HE TOALKO
OT X3PAKTEPHCTHK TPYIAOBOTO MPOLECCa — THKECTH M HANPAKEHHO-
CTH, HO 1 OT (hAKTOPOB CPE/IbI, B KOTOPOIi OCYIECTRASETCS TPYAOBOI
npouecce.

Ha ceroansummiit jienb nepeycHb pearbHo NeiCTBYIOWMX Hera-
THBHBIX (DAKTOPOB, KAK NPOM3BOACTBEHHOI CPEbl, TAK GHITOBON W
NpHPOAHOI, HacuuTeiBaeT Gosee 100 Buaos.

TlapaMeTpaMH NPOM3BOACTBEHHON CPEabl, KOTOPHIE BAMAIOT Ha
COCTOSIHME 3110POBBS HeNOBEKA, SARIAIOTCS Creyionme GakTops:

* dhusuneckue (haxmopsi: KIMMATHYECKHE NApaMeTphl (Temnepa-
TYPA, BAAKHOCTD, NOABHAKHOCTh BO3/YXA), 2AEKTPOMATHHTHBIE
HINYYCHHSA PAVIMYHOIO BOAHOBOTO AManasoHa (yastpadmone-
TOBOE, BHANMOE, HHPPAKPACHOE — TEIIOBOE, 1A3EPHOE, MHK-
POBOJIHOBOC, PAIHOYACTOTHOE, HM3K0‘I?IC1'0TI|0€), craTuye-
CKOE, ICKTPHYECKHE M MArHUTHBIC NOas, HOHH3NpYIOLLINE —
PAUIMAUHMOHHDBIC HIIYYCHUA, WYM, BHOPALMS, YILTPAIBYK, a3-
PO30AM  PA3APAKAIOWETO ACHCTBHA (MbLIN), OCBEIEHHOCTD
(OTC)’TCTBMC CCTECTBEHHOIO OCBCLICHUS, HEAOCTATOMHAS OCBE-
LWEHHOCTB);
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o Xumuveckue (paxmopbi: BpEAHbIE BEWECTBA, B TOM uHcae Gno-
JIOrHYECKOit NpUpoanl (aHTHOMOTHKH, BUTAMMHBL, TOPMOHBI,
(epmentni);

GuonozuMecKUe (aKmopyi: NATOTCHHBIC MUKPOOPIAHN3MbI, MUK~
POOPIAHMIMBI-NPOAYLEHTBI, TIPETIAPATHI, COACPKAUIME KHBBIC
KJETKH M CHOPbl MUKPOOPTAHWIMOB, GE/IKOBLIC NPenaparhi.

T1o (pakTOpaM NPONIBOACTBEHHOI CPEIbi YCIOBHS TPYIA N0APa3-
JeAsIOTCA Ha YeTwipe Kiacea (puc. 5.4):

o | KIACC — ONTHMAILHBIC YCIOBHSA TPYAA — YCJIOBMS, TIPH KOTO-
PLIX COXPAHSICTCS HE TOBKO YI0POBLE PabOTAIOUINX, HO M CO3-
AAIOTCH YCIOBMS JUIS BLICOKOI pabotocnocobnocth. Oni-
MATHbIC HOPMATHBL YCTAHABINBAIOTCS TOALKO /LIS KIMMATH-
YeCKMX MAPAMETPOB (TEMICPATYPhI, BIAKHOCTH, NOABUAHOCTH
BO3NYXA);

« 2 KJACC — JONYCTHMbIE YCAOBUSA TPY/AA'— XapaKTepH3yIOTCi Ta-

KUMM YPOBHAMM (DAKTOPOB CPE/Ibi, KOTOPHIC HE NPEBLILIAIT
VCTAHOBJACHHBIX THIHEHHUCCKMMM HOPMATHBAMM JUIst pabotnX
MECT, TIPH TOM BO3MOKHBIC MIMCHCHMH (YHKUHOHAILHOTO
COCTOSMNSE OPFAHN3Ma NPOXO/ISAT 3a BPEMs! NCPEPLIBOB HA OT-
ZBIX WK K HAYIY CAEIYIOIIEH CMEHBI M HE OKA3LBAIOT Hebaa-
FONPUATHOTO BOIACHCTBIS HA COCTOANME H10POBLs paboTalo-
HIMX 1 HX TIOTOMCTBO;
3 KACC — BPeHBIE YCAOBHS TPYAA — XapPAKTEPU3YIOTCs HAIH-
wueM (AKTOPOB, NPEBLILAIOMIMX THIHEHHYECKHE HOPMATHEL!
W OKA3BIBAIOLAX BOMCHCTBHE Ha Opranusm padoraioumiero
H(WIN) ero NoTOMCTBO;

Knaccugukayus ycnosui mpyda no
¢pakmopam npou3seodcmeeHHod cpeds!
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Bpeduwie ycaogus mpyda no cmenenu npeaienus nopuamueos nodpazdein-
1omen na 4 cenenu spednocmu:

— | cmenens — Xapaxmepusyemcs maxumius OmKAONeHUSMU om donycmu-
MOLX HOPM, NPl KOMOPNX BOIHUKGNOM 00PAMUMBE (YNKWUONQABHNE UIMENENUS U
BOIMUKGEM PUCK paseumus 2aboresanun;

— 2. cmenenn — Xapaxmepusyemcs ypoausmu pedusix ghaxmopos, Komopuie
Mozym 636amb CMOUKUE GYNKKUONQIBHIE HAPYWeNUR, pocm Iabojeaaenocmu ¢
peMeNnOd nomepeis mpyoocnoColHOCMIU, NOSGTENUE NGHEABHX NPUTHAKOS 1PO~-
dheccuonarsuex 3aboresanui.;

— 3 emenens — xapaxmepusyemes maxumu yposusmu spenx gaxmopos,
NpuKomopux, KaK npaswio, passusaiomcs npodeccuonaibine 3a60ieeanis &
aeekiux hopmax @ nepuod mpydosoir desmenvuocmu;

— 4 cmenens — ycavsus mpouseodcmeennoi cpedw, npu Komopux Mocym
BOWMUKHYMD SUPANENNIE POPAMD MPOPECCUORLIBINX 3a6aTeaaNtt, omMeudIom -
€3 BNCOK e YPouNU 3a601e6aENOCIIL C apeMennoi ympamoi mpydocnocobiocmu.

K apedueis yeaosuss mpyoa Moxcno ommecmu yeavsus, & Komopsix mpy-
Bumen Memazaypeu, wiaxmeps, padomalWue & YCAOSURX NOSWWENHOR 3a2pH3-
HENHOCMU  6030YXG, WYMA, GUOPARUY, HEYOOBACMBOPUMENLHMX NAPAMEMPOE
MUKPOKAUMAMG, MeNA0ENX URIYMENUT; PeyaUPOBIUUNY JBUNEHUS NG Macucm~
PAIRX ¢ UNMENCUBNULM OUNENUEN, HAXOORIUECA & MEENIE 6CER CHENS 8 YCiD-
BURX GUCOKOU LAIOCANNOCIIE Uy NOBMUICHNDZ0 WYNG.

Hanpunep, npu  npessutenuu  npedeasno  donycmusux Kougenmpayui
(LK) epedusex sewecms o so3dyxe patoweis 30nt 0o 3 pas cosdaomes apedrnie
yeaoaun mpyda 1 emenenu; npu npeswuenuu om 3 0o 6 pas — 2 cmenenu; om 6
9o 10 paz — 3 cmenenu; om 10 do 20 pas — 4 cmenenu; npu npeswuenuis npe-
deasito donyemumwx ypoaneit (1LAY) wyma do 10 0B (denubers) — 1 emenens
apednix yeaoeuii mpyda; om 10 9o 2505 — 2 cmenens; om 25 do 4005 — 3 cme-
neny; om 40 do 50 0b — 4 cmenens.

* 4 xiacc — onacubie (JKCTPEMANBHbIE) YCAOBUSA TPYAA — XapaK-
TEPHIYIOTCS TAKMMHU YPOBHSIMH BPEAHBIX NPOH3BOJACTBCHHBIX
(aKTopos, BOIACHCTBHE KOTOPHIX B TCYCHHE PaboMEii CMCHBI
WM JIAKE €¢ HACTH COBAACT YIPO3y KM3HM, BLICOKHIl PHCK Ts-
Kennix hopm oCTphiX npodeceHoHATbHBIX 3a601eBAHMI

K onacHbiM (9KCTPEMAILHBIM) YCIOBHAM TPYAQ MOKHO OTHECTH
TPYA NOKapHBIX, FopHocnacateseii, IMKBUIATOPOB asapin Ha Yep-
HobbuIbeKoi ABC.

DKCTPEMANIbHBIC YCIOBHS CO3NAIOTCH, HANPHMEP, NPH NPEBbILLE-
wun TIK speansix seutects 6osiee uem B 20 pas, TV wyma — 6o-
aee vem Ha 50 ab.

Toxensiit W HANDSXKEHHBIT TPYL OKA3LIBAET HEGAATONPHATHOE
BAHAHHE HA COCTOSIHME 3/10POBbA YE/I0BEKA. IMoka HENOBEK HE MOXET
OTKA3aThCsi OT TAKMX BHAOB ACHATEIBLHOCTH, HO IO MEpe pasBMTHS
TEXHHYECKOro nporpecca HeobXoMMO CTPEMUTLCH K YMEHBLIUCHUIO
CTENEHH THXKCCTH M HanpsXeHHOCTH TPYAA NYTEM MEXaHHU3aluuu U
ABTOMATH3AUMK TSREABIX (ranuecknx pabor, nepenaun dynkumnii
KOHTPOAIS, YNPABJICHHs!, MPUHSATHS PELUCHMIT 1 BBITIONHEHHS CTepeo-
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THITHBIX  TEXHONOFMUCCKUX ONEPAUmii 1 JBHAKCHMI apToMaTam W
HICKTPOHHO-BHIYMCANTCABHBIM MalIMHAM.

Tpyaosast AEATEALHOCTh YEIOBEKA AOMKHA OCYWECTBAATLCH B
JONYCTHMBIX YCIOBHSX NPOM3BOACTBEHHOI cpesibl. OAHAKO npn Bbl-
NOAHEHHHM HCKOTOPBIX TEXHOJOIMUECKHX Npoueccos B Hacrosuiee
BPEMs TEXHMUECKH HEBO3MOKHO WIH SKOHOMMYECKN KpaiHe saTpyi-
HUTENBHO 0DECneunTh HENpeBbllieHHe HOPM Juis psiaa (pakTopos
NPOM3BOACTBEHHOM cpenbl. Pabota BO BPEAHBIX YCAOBHAX AOAKHA
OCYUICCTBAATHCS € NPUMECHEHHEM CPEACTE MHAMBHAYAIBHON 3alNThI
W TIPH COKPALLEHNN BPEMEHN BO3AEHCTBHA BPEAHBIX NPONIBOACTBEH-
HBIX (haKTOPOB (3A1UNTA BPEMEHEM).

PaGota B ONACHBIX YCIOBMAX JOMYCKACTCH B KpailHMX cayvasx,
Hanpumep npu ‘Ipc]ﬂbl‘lﬂiil'lblx CHTYALMSIX, TOKANH3ALNN M AMKBHIA-
MK ABAPUU, NPOBEACHHH CHACATCAbHBIX pﬂGOT, KOIa Henposeae-
Hue p(lGLTl'N rpo3snT Ki.\TIlCTDD(‘)H‘lCL‘KHMH NOCACACTBHAMU, YCNOBEHE-
CKHUMH M BOJIbIIHMH MATCPHATILHBIMH TTOTEPAMN.

B 3aBNCMMOCTH OT TSAECTH M HANPSAKCHHOCTH TPyaa, CTCNCcHHn
BPCAHOCTH WK ONACHOCTH YCAOBHIl TPYA ONPEACISIETCs pasMep ofl-
JIaTHl TPYIA, TIPOAOJDKMTENBHOCTL OTMYCKA, pasMep AOMIaT n psu
JPYTHX YCTAHABIWBAEMBIX JILIOT, NPH3BAHHLIX KOMNCHCHPOBATH OT-
PHILATEIBHBIE JUIS YEI0BEKA MOCEACTBAS TPYAOBOI ACHTEALHOCTH.

Takum 00pa3oM, €ciM HEJAOBEK NOJAYYMI OT CBOMX poanTencit
HOPMAIBHBIH FCHOTHII, B TEYCHHE KH3HH HE NOABEPraiCH HEraTHB-
HBIM BOIACHCTBUAM, TO HACTYNAET MOCTENEHHOE CTAPECHUE OPraHu3-
Mi M €CTECTBEHHAs CMEPTh B ONPENEICHHbIE BOJIOLMEH Gronornie-
ckme cpokn. OJIHAKO TAKMX MACANLHBIX YCIOBMIl NPAKTHYECKH HE
CYUICCTBYET, B TEMEHME AKH3HW HEJOBCK MOMBEPraeTCH PaINyHbIM
BUAAM OTPHLATENLHBIX BOIAEHCTBMI, KOTOPbIE YaCTO NPEBLILAIOT
SAUMTHBIE BO3MOXHOCTH OPraHM3Ma U NPHBOAAT K HAPYLICHNIO TE-
MEHHS CCTECTBEHHBIX AM3HEHHDBIX Mpoueccos. B pesyabrare BO3HM-
KAIOT pasnuunbie GONE3HH, M COKPAUIAETCH CPOK KM3IHM UENOBEKA.
3abonenanus He TOALKO COKPALLAKOT XKM3Hb YEIOBEKA, HO CHIKAIOT
(YHKUMOHANbHBIE BOIMOXHOCTH OPraHu3Ma, PaboTOCHOCOOHOCTD,
KH3HCHHDBIC CHABLL.

Peub HE MACT O COIMAHMM JUISI HENOBCKA «TEIUINMHbIX> )’CIIOB)lﬁ‘
Bosice TOro, TAKME YCIOBHSI CHUXKAIOT A1aNTALLMOHHbIE BO3MOXKHOCTH
opmuusmn. Hﬂ”pMMCp, CTATHCTHYCCKHE JIAHHBIC NOKA3pIBAOT, 4TO
moau, paBoTalolME HA NPOM3BOACTBAX, Tpebylowmx abcoMoTHO
MMCTOH atMocdepni, TOCTOSHCTBA MMKPOKJIMMATHYECKHX YCIIOBHI,
Gan3knx K KOMGOPTHBIM, B 3HAUHTENBHO GONBIUCH CTENEHN 0ABEP-
XKeHbl HHPEKUMOHHBIM M NPOCTYAHBIM 3a00/eBannaM. T, B HacT-
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HOCTH, OTHOCHTCS K JIIOMSIM, PaGOTAIOUIMM B MMKPOIJIEKTPOHHOM
TNIPOMBILUIEHHOCTH.

Takum 06pa3om, peub WIET O CO3NAHNM TAKMX YCJAOBHIL, NPH KO-
TOPBIX HEFATUBHBIC BO3ACHCTBUS HE TnpeBbllann Obl 3ALINTHBIX CMIO-
cobHOCTEi OpraHu3ma.

Tpu BpIGOPE NMpodheccHm UENOBEK NOMKEH YUMTHIBATH BCe 06-
CTOSATE/ILCTBA, CBsi3aHHbIE C Oyaywieit TPyAOBOii JESTENLHOCTBIO,
YMETb NPABUILHO COOTHOCHTbL COCTOSIHME CBOETO 310POBbsSi M Hera-
THBHbIE (hakTOphl NpodeccHu. ITO NO3BOANT eMy Ha GOJBIIMIT CPOK
COXPAHMTb CBOM XKHM3HEHHbIE CHIbI W, B KOHEYHOM cueTe, N06MThCs
BOMIBIINX YCTIEXOB B KM3HW M Kapbepe.

1.3. YpeamepHsle, unu 3anpepenthbie, hOPMbI NCHXHYECKOTO
HanpshKenus

UpesmepHbie, Wik 3anpeneibHbie, (POPMbI CHXMYECKOTO HANpsi-
KEHMSI BbI3BIBAIOT HAPYLIEHHUS HOPMAILHOTO NCHXOJIOTMYECKOTO CO-
CTOSIHMS YE€JIOBEKA, YTO NPUBOAMT K CHHXCHHMIO MHIMBHIYAIBHOTO,
CBONCTBEHHOIO YEJIOBEKY YPOBHSI NCHXHUECKOI PabOTOCNIOCOGHOCTH.
B Gonee BbipaxeHHbIX GOPMAX NCHXHUECCKOTO HANPSKEHNS CHUKA-
€TCs CKOPOCTb 3PUTE/IbHBIX M ABUTATEABHBIX PEAKIMii YeloBeKa, Ha-
PYLIAETCS KOOPAMHALMS ABWXEHMIT, MOTYT NOSIBASATHCS HEraTHBHbIE
(opmbl noseseHUs W ApYrHe OTPHUATEALHbBIE SIBACHWS. 3anpeaeb-
Hble (hOPMBI NICHXMUYECKOTO HANPSKCHMS! JIEXAT B OCHOBE OWIMGOY-
HBIX JIEHCTBHIl ONEPaTOPOB B CIOXHOI 0GCTAHOBKE.

B 3aBucumocTu ot npeoGrananusi BO3GYANTEALHOTO AN TOPMO3-
HOTO MPOLIECCa MOXKHO BLUICMTD JIBA THIA 3aNPeeIbHOTO NCHXHYe-
CKOTO HaNpsKEHMsI — TOPMO3HOI M BO3GYANMBIiL.

Topmo3Hoil mun — XapaKTEPU3YeTCsi CKOBAHHOCTBIO M 3aMeIUIeH-
HOCTBIO ABUXeHNi. PaboTHUK He cnocoben ¢ npexHeit I0BKOCTbIO 1
CKOPOCTbIO NPOU3BOAMTH NpodeccHonanbHblie aeiicTBus. CHuxaetcs
CKOPOCTb OTBETHBIX PCAKUMit. 3aMC/UISICTCS MBICAMTE/IbHBI TPO-
1IeCC, YXYAIIAETCS NaMsATh, MOABISAETCH PACCESHHOCTh M PYrue OT-
PHUATENbHBIE TIPU3HAKHM, HE CBOHCTBEHHBIC NAHHOMY YENOBEKY B
CMOKOHHOM COCTOSIHMM.

Bo3Gydumbtit mun — nposiBNSIeTCs B BUAE NMOBBILCHHOH AKTUBHO-
CTH, MHOTFOCIOBHOCTH, IPOXAHMEM PYK M ronoca. Oneparopbl co-
BEPLIAIOT MHOTOYMCIEHHBIE, UIIMLIHNE, HEHYKHbIC AciicTBUsl. OHM
MPOBEPSIOT COCTOSIHMSA NPUGOPOB, NMONPABASIOT ONEXKIY, PACTUPAIOT

pyki. B oBlIeHNN € OKPYXAIOINMU OHH OGHAPYKMBAIOT Pa3Ipaxiu-
TeJIbHOCTh, BCTIBUIBUMBOCTD, HE CBOWHCTBEHHYIO MM DPE3KOCTb, Ipy-
6ocTh, 0OMAIMBOCTD.

1.4. Bnusinve ankorons Ha 6e30nacHocTs TPyAa

VnorpeGieHue AIKOroisi CHUXKAET paBoTocnocobHOCTb UenoBe-
Ka, 1IPH 9TOM BO3PACTAET OMACHOCTh HECUACTHOTO CIyyast M3-3a Aeil-
CTBUS anKOroas Ha (hM3MONOrHYECKHE M NCHXHUecKHe hyHKIMK ye-
JoBeKa.

B COCTOSIHMN ONbSIHEHMS! Y YEJIOBEKA HAPYLIAETCS KOOPAMHALMS
JIBHKEHNH, YMEHbBLIAETCS CKOPOCTh /IBUTATE/ILHBIX M 3PHTEJIBHBIX pe-
AKUMIT, YXYILIAETCS MbILUICHHE — YEJOBEK COBEPLIAET MOCMELHbIC
M HeoOayMaHHbie NCHCTBHS. .

Mcxons M3 3TOT0, MOKHO CAEaTh BBIBOJ, 4TO Aaxe ynotpeGie-
HHe HeGONBIIOTO KONMYECTBA WIKOTONS 3HAYNTENLHO MOBbILLAET
BO3MOKHOCTb HECHACTHOTO CA1y4asi.

IMpn ynorpedaernu GONBLUIMX KOJMYECTB IKOTOAS HacTynaer
COCTOSIHME CHJILHOTO OMbSIHEHMsI, NPH KOTOPOM HAPYIIAETCs! peasib-
HOE BOCTPHSITHE -BHEUIHETO MHDA, YEJOBEK CTAHOBMTCH HECNOCO0-
HbIM CO3HATEILHO YNPABASITH CBOMMM ICHCTBUSMM W TEPSIET TPYAO-
C1nocoBHOCTD.

Takum o6pa3oM, Kakosa Gbl HU GbUIa CTENEHDb OMbSHEHMS YeI0-
Beka, 11060e AaKe HEe3HAYNTENbHOE YNOTpeGaeHHe AIKOTOIs MOBbI-
1WAET NOABEPKEHHOCTb ONACHOCTH.

1.5. OCHOBHbIE NCHXONOTHYECKHE NPHYHHBI TPABMATHIMA

TTpUUMHAMM TPABM MOTYT SIRISITHCSL HApYIIEHMNs! MPaBII M MHCT-
PYKLHii 110 6E30MaCHOCTH, HEXEaHHe BHINONHATL TpeboBaHms Ge3o-
NACHOCTH, HECNOCOGHOCTb MX BHINOJIHMTL. B OCHOBE STHX MpHUuMH
TPABMATH3MA JIEKAT TICHXOIOTHUECKHE NPHYMHBI.

TICMXO0NI0rMYECKHe NPHUNHBI BOSHUKHOBEHMSI ONACHBIX CHTYa-
1Mit MOXKHO MOAPA3AENNTL HA HECKOILKO THIOB (pHC. 5.5).

|. Hapywenue momueauuonnou wacmu deiicmeuil 4eaogeka, KOTo-
poe NposiBASETCS B HEXeAaHun AeiicTsusi, oGecneunsaiowero 6e3o-
NACHOCTh. DTN HAPYLUEHHS BO3HUKAIOT, €CIM YE/I0BEK HE10OLEHHBa-
€T ONACHOCTh, CKJIOHEH K PUCKY, KDUTHUYECKH OTHOCHUTCS K TEXHHYE-
CKMM peKOMeHaaLmsM, obecneunsaonmm 6esonacHocTs. Tpuunnbl
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Puic. 5.5. TICHXOOTHCCKHE NPINHITBL BOIHUKHOBSHHS ONACHEIX CHTYAUMii

ITHX HAPYWIEHWH ACHCTBYIOT, KaK NPaBwio, B TeUeHHe JUIMTEALHOTO
BPEMEHM WM MOCTOSHHO, €CIM HE NPUHATH CHCUMAILHBIX MEp Ulst
MX YCTpaHEHMS.

Hapywienusi MOTHBaUMOHHOI HacTH ACHCTBHII MOTYT MMETH Bpe-
MEHHBII XapaKTep, CBA3AHHbINA, HANpPUMEp, C COCTOSIHMEM Jienpec-
CHM WJIH QIKOTOJILHOTO OTbSIHEHMSL.

2. Hapywenue opuenmupogo4noi vacmu 0elicmeuti 4ea06eKa, Koto-
PO€ MPOSIBAETCS B HE3HAHUM HOPM M CriocoGoB obecneuenms 6e3o-
NacHOCTH, NPaBKJl IKCIUyaTaLMK 0GOPYA0BAHMSL.

3. Hapywenue ucnoanumensckoit yacmu deticmeuil 4€106eKa, KOTO-
POE MPOABAACTCS B HEBLINOIHEHUH TIPABUA W MHCTPYKIMIA 110 Ge30-
NACHOCTH M3-33 HECOOTBETCTBUsI NCUXO(DM3NYECKMX BO3MOXHOCTEH
uesioBeka (HEAOCTaTOHasi KOOPAMHALMS IBUXEHUS W CKOPOCTb [BH-
raTesbHbIX PEAKLMi, NJIOXOE 3pEHHME, HECOOTBETCTBHE POCTa raGapm-
Tam 06opy/0BaHHst U T. JI.) TPeOOBaHUSIM JAHHOI paboTI.

Takoe nompasaenenue ncuxopusuonornuecknx (nemxodusnue-
CKHX) TIPHUYMH TO3BONISET HAMETHTH OCHOBHBIE CNOCOGBI MX yCTpa-
HEHUS.

Jlnsi ycTpaHeHMsi NpPUYMH MOTHBAUMOHHON 4acTH HeoOXOAMMO
OCYIIECTBATH MpPONaraHay, BOCNHTaHue M obpasoBaHue B obiacTn
Be3zonacHocTH.

Jlast yeTpaHeHust IPUUMH OPHEHTHPOBOUHOM YacTn — obyueHue,
BLIPABOTKY HABLIKOB M NPHEMOB GE30MacHbIX ACHCTBHIL.

JLast ycTpaHeHusi NPHUMH MCTIONHUTENLCKOH YacTh — npodec-
CHOHAILHBIH OTOOP, NEPHOANYECKHE MEAMLIMHCKHME OCBHAETE/ILCTBO-
BaHMsl, OCODEHHO JUISI CJIOXKHbBIX, OTBETCTBEHHbIX M ONACHBIX BHIOB
TPYIOBOM NEATENBHOCTH.

YcranosneHo, 4To mpaemamusm 3asucum om eospacma paﬁomnu-
Kka. HanGosblumnii ypoBeHb TPaBMaTH3ma HaGMIONACTCH Y MOJOABIX
paGOTHUKOB M y JIMLL, MMeloLMX cTax bonee 15...20 ner.

Hampbiclimii  ypoBeHb TPaBMATM3MA Y MOJIOABIX PaGOTHUKOB
HMEET MECTO B NepBblii rojt paboThi. ITO CBA3AHO C NPOdECCHOHAIb-
HOI HEOMNBITHOCTBIO, HEAOCTATKOM 3HAHWI, HEYMEHHEM MNpPaBUILHO
JIMArHOCTHPOBATH BO3HMKAIOLIME HAPYLICHHUA M ONACHYIO CHTYauuio,
HAXOAMTH TPABHIBHBIC PEUICHNSA, OTCYTCTBHEM HblpﬂGOTaHHle no
ABTOMATH3MA HABBLIKOB M JICHCTBHII B ONACHOI CHTyalmn. B nemanoi
CTENeHN MCHXONOrHYECKON ﬂpM‘IHHOVI NOBBLILICHHOIO TPaBMaTHU3Ma
SIBJASIETCS TO ODCTOSITENILCTBO, YTO B MOJIOJIOM BO3PACTE JIIOAH CKJIOH-
Hbl K HEIOOLEHKE ONACHOCTH, MOBLILLIEHHOMY PHCKY, NC()G)])’M«’]II*
HBbIM TTOCTYNKaM.

MMoBblleHHbIIT YPOBEHb TPABMATU3MA Y OMNBITHBIX PaGOTHUKOB
CBA3aH CO CHUXEHHMEM C BO3PACTOM TCHXONOIMMYECKHX U q)MJMDJIOI'lF
wecknx (yHKuMii uenoseka (OCTPOTHI 3peHus, OBICTPOTHI PEaKLMH,
KOOPAMHALIMK IBUKEHMIT, NAMATH M T. /L), @ TAKKE C NPUBbIKAHHEM
K onacHocTH. Ecam yenoBek B TEYEHUE JUIMTEALHOrO BPEMEHH HE
noaseprajics BO3AeHCTBIIO onacHoro dakropa, y Hero dopmupyetcst
npeacrapienue o GesonacHoctu npouecca. B pesyasrate npusbika-
HHsl CHUXKAETCs YPOBEHb BHUMaHMS M KOHTpO.si 3a pabotoii obopy-
JIOBaHMA.

Tcuxonornyeckne NpuurHbL GOPMUPOBAHMSI ONACHBIX CHTYAUMIt
W TPABMATH3Ma Ha MPOM3BOJCTBE OYEHb PA3HOOOPA3Hbl M B 3HAUM-
TEJIbHOWM CTENEHM 3aBUCAT OT THNA Hepum)ii CUCTEMBI YesI0oBEKa, ero
TemnepaMeHTa, oGpa3oBaHMs, BOCIUTAHNS M T. 1.

OaHAKO, HECMOTPSi HA Pa3HOOOPa3He NCHUXONOTHYECKHX MPUUHH,
CelyeT AKUCHTHPOBATh BHUMAHWUE HA NPUMUHAX OCO3HAHK020 Hapyuwe-
Hus npaeua Gesonacnocmu.

DKOHOMUR cua — CBOWCTBEHHOE YEJIOBEKY XEJNAaHWEe JOCTHraTh
HeAM C HAMMEHbLIEeH 3aTPaToil CWI, SHEPrUK. DTUM MOXHO 00bsic-
HuTL npeHeOpexenune ucrnoabsosanuem CHU3, nponyck TexHOAOrH-
MecKMX omnepauuii, Heobxoanmbix anst obecrnedermsi 6e30MacHOCTH,
HO He BAMSIIOLIMX HA Ka4eCTBO KOHEYHOTO NpPOAYKTa, BbiGop Hebe30-
nacHbiX, HO Gonee JIErkKMX no3 u NeHCTBHIL.
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Ixonomus epemenu — crpemieHue GpiCTpee BHINOAHHTB MOPY-
UeHHYI0 paboTy, 4 COKOHOMJICHHOE BPEMSI MCNOB3OBATL B JIHYHBIX
uensx 3acrapnfer pabOTHMKA OCO3HAHHO NPONYCKaTh ONepauum,
NIPEAYCMOTPEHHbIE TPeGOBAHMAMM GE30NACHOCTH.

Besnakazannocmy (IKOHOMUMECKAA U QOMUHUCMPAMUEHAR) HADY-
wenuii TpeGoBaHnii M npasui GE30MACHOCTH CO CTOPOHBI PYKOBOJ-
cTBa.

besnakazannocms ((husuneckan u couuaibHas) — OTCYTCTBUE y pa-
GOTHNKA TPABM B TCUCHHE JUIMTEILHOTO BPEMEHH M OCYKICHNA Ha-
pyuienuit npaua GE3ONACHOCTH CO CTOPOHBI OCTAILHBIX YICHOB
TPYAOBOTO KOUIEKTHBA NIPHBOIMT OCOHAHHOMY MPEHEOPEKHUTENLHO-
MY OTHOLIEHHIO K ONACHOCTH.

Camoymeepxcdenue 6 21a3aX OKPYICAIOWUX, KEIAHHE HPABUTHCS
MM 3CTARSIOT HeJOBEeKa npeHeGperaTh OMacHoOCTLIO M laxe Opasu-
posath 9TuM. Takue pacxoxue (hpaswl, Kak «puck — Gaaropoamoe
ZIenoe, «KTO HE PHCKYCT, TOT HE XMBET», «KTO HE PHCKYET, TOT He
NBET WAMMAHCKONO» CTIOCOBCTBYIOT NPEHEOGPEXNTEALHOMY OTHOMIE-
HHIO K OFACHOCTAM.

Cmpesaenue caedogams zpynnoesim unmepecam u HOpMam. 10
TPOHCXOANT, CC/IN B TPYIOBOM KOUIEKTHBE HAPYIUEHHE MPaBHl Beso-
MACHOCTH MOOWIPHETCS, YAYYIICHHE IKOHOMUUECKHX MoKasateneii
nocturaetcs 1060 ueHoil ¢ npenebpexennem TpebopannsMu 6e3o0-
nacHocTH. OcoBEeHHO ITO XAPAKTEPHO, €C/iN PaBOTAIOLIMIT BKIIOYEH B
UEMOYKY TEXHONOIHYECKHX OfEpauii, BBIUIOJHACMBIX TPYNNOW.
B aToM cayuae rpynnoBkie MHTEPECHl BRIHYAKIAIT €0 OCOIHAHHO
npeHedperaTh ONacHOCTAMM.

Opuenmayus na udeaisi, NPHYEM HACUTAMH MOTYT ObITb W Hapy-
wmTean TpeboBaHuit 6e30MacCHOCTH.

Tlpusviuxa paGomamb ¢ Hapywenusmu, KOTOPask MOKET ObITh NpH-
obpereHa ueI0BeKOM BHE paboThl WM Ha apyroi paGore.

Camoymeepwcdenue 6 coGCMEEHHbIX 21a3aX, KAK NPABWIO, XapaK-
TEPHO JUISL HeyBEPEHHBIX B cebe Jioneit.

[Mepeouenxa cobcmaennozo onbima NPHBOANT K TOMY, HTO HEIOBEK
npexebperaeT npasunamMu GezonacHocTH B Hanexae, 4To GONbLIOH
OMBIT TIOMOKET €My ObICTPO MPHHATHL MEPbl IS NPEAOTBPAIICHNS
ABAPHH W HECUACTHOTO C/YYast, MOKHHYTH OMACHYIO 30HY.

CMPECCMMG COCMOAKUA “E/IOBEKA 3ACTARIAIOT €r0 YMBILUIEHHO
Ae/iaTh PUCKOBAHHBIE JHCTBUA, KOTOPhIE, KAK OH CUMTAET, IOMOryT
cHATh cTpecc. UenoBeKOM B TakKMe MOMEHTHI B GO/bIUCH CTEneHH
JIBMKYT IMOLMH, A HE PAsyM.

Ckaonnocms K pucky, notpebGHOCTL PHCKA XApaKTepHa NCHXON0-
HYECKOI CTPYKTYPE HEKOTOPBIX JHozieit. OHK HCTILITHIBAIOT YA0BO/b-
CTBME OT MYBCTBA PHCKA.

Tlepeuncienbie  NCHXOIOTHYCCKHE  NPHUMHBL  TPABMATHIMA
JIONAKHBL YUMTBIBATHCS NPH PaspaboOTKE OPraHM3alMOHHBIX MEPO-
TPHATHH 110 NOBBILEHNIO GE30NACHOCTH TPYAA, Tiph 0T6Ope JMiL s
BLITIOIHEHNS TEX WAM MHBIX BIIOB TPYAOBOH ACHTEABHOCTH, 0COBEH-
HO, €C/IH OHA CBA3AHA C NOBHIICHHOI ONACHOCTLIO W OTBETCTBEHHO-
CTBIO 32 XH3Hb H 310POBbE APYIHX MONCH.

Cam ke uenosexk npu sbibope npodecenn n Buaa paboTsl aon-
KCH OCO3HAHHO OTHOCHTHLCS K OCOGEHHOCTAM CBOCTO XapakTepa, du-
FUHECKOMY COCTOAHMIO, €C/IH €ro Dyayuias paboTa CBA3AHA C PHCKOM
Juist COBCTBEHHOM KN3HN 1 KH3HW OKPYXAIONNX TI0ei.

fnasa 2
3PrOHOMMYECKME OCHOBbI BESOMACHOCTH TPY A

C Toukn 3peuns GE30MacHOCTH TPYAA M COMAHUS KOMPOPTHBIX
yc;munﬁ MH-TP)’}[OHOH JCATENBHOCTH HCKIIOUHUTCIABHO BAXKHBIM AB-
JIHETCH KOMIUICKCHOE M3YYCHME CHCTCMbl «HEA0BCK—MAlIHHA—TPO~
M3BOACTBCHHAA Cpejar. B TPYAOBOM NpOLECCe BCE KOMMNOHEHTLI
ITON CHCTEMbI HAXOANTCH B TECHOM B3AMMOCBA3N M BIMAIOT Ha Beszo-
NACHOCTL, NPOHIBOAHTENLHOCTD, paﬁ()T()cﬂOCOﬁllOCTb. 3N0POBLE e~
soseka. C yueToMm TOro oGCTOATENLCTBA, MTO COBPEMEHHOE TMPOM3-
BO/ICTBO CTAHOBMTCH BCe GOJIee aBTOMATH3HPOBAHHBIM, HA YENOBEKA
pee B Gosblieit CTENEeHH BOMAraloTes (ByHKUMN ynpasieHus u one-
patopa. Oprann3auns paboMEro MeECTa 4eJIOBCKA-ONEpaTopa, KOoM-
TUIEKCHO  YUYMTBIBAIOWIAA XAPaKTep JCATENBHOCTH, YCJIOBMS Tpyaa,
"CIL‘(O(!)MJHOJIDI‘M‘IeCKMC BO3MOXHOCTH M AHTPONOMETPHUCCKHE Xa-
PAKTEPHCTHKH UENOBEKA; ABJAACTCH NPEAMETOM ObICTPO pasBUBalO-
efics HAYKH — IPrOHOMHKH.

3p?0MDMMA'ﬂ — 9TO HAYYHAA JAMCUMILIMHA, KOMIUVICKCHO M3Y4alo-
Uias HeJIOBCKA B KOHKPCTHBIX YCJIOBMAX €10 JICATEABHOCTH B COBpe-
MEHHOM TPON3BOACTBE. OcHOBHOI 0DBEKT HCCAeaOBAHUA AProHo-
MHKH — cucmema «4ei108eK—Mmauuna». Bpmuummccl\'uc ueeneaosa-
HHA M p:npuﬁo‘l‘xu JAKNOHAIOTCH B M3YUCHHM HEIOBEKO-MALIMHHBIX
CHCTEM, @ MMCHHO B HCC/CAOBAHMH XAPAKTECPUCTHK HCJI0BEKA, Ma-
WHHBI, OKPYKAKOUIEH CPE/bl, XapakTepa BIAMMOACHCTBHA ITHX KOM-
NOHEHTOB B KOHKPETHBIX YCIOBMSAX M OPraHM3aliMy NPOH3BOICTBEH-
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Wndopmanonnsie 30Hs BU3YanbHOro noas o630pa 4enoseka
NPEACTARICHB! HA PUC. 5.7 U ONpeaensiioTest NOMsIMK 3penns (nose
SACHOTO 3peHust, nojae 0b630pa M T. 1), PA3MEPhl KOTOPBIX BLIPAKAIOT-
©A YIIaMH 3pEHMUS.

Bpemsi HEKOTOPLIX CCHCOMOTOPHBIX PEaKuhnii YENIOBCKA npei-
crasiensl 8 Taba. 5.2, 5.3, 5.4.

18°115%

Puc. 5.7. Mudopmaunonine 301u BHIYALIOr0 NOts: @ — npi nosopote rus; 6 —
NPH NOBOPOTE FOTOKBE ¢ — NPI NOBOPOTE FOAOBB M TAXY; —— — ONTIMAILIEC VT
O6I0PA; - - - - — MAKCHMLILILE YK 0630pa
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Tafiuya 5.2. Bpemennnie XapakTepucTHEN HEKOTOPLIX MOTOPHBIX (IBMIATEILNBIX)

onepaumwit
XapaKiep Apxenus Bpews sunonHesws, ¢

[lawxene nansiamm 0,17
Disioeenne R0 033
ot pyso, porc v nesans) on
CruGanme n pasrubamme Mo 133
Criamie w pasrmbanme pyot o
Yogw6a (omm war) 061
ToBopar kopryca a 45...90° B NONOXENMN CHRS 072
Nosopor kopyca Ha 45.,.90° CTOR C NPWCTABNEHNEM ETOPOR HOOM K NEpBoi 134
Tpyceasme — ABURENNE B3 N 1,25
TIDHCELIMNE — ABKXEHNE BOEPX 156
Yeranosxa npenwera:

663 10400 NONOENNA 036

B TONHOE NONOREHWE 055

Tafiruua 5.3. Bpemn pnnul HA HEKOTOPRIC THIW PALIPAKHTEICR
Pednextophse peayt Bpews pearym, ¢

Ha Coe1000¢ paypaxeme 0,16..022
Ha cayronoe pavpaxeie 0,14..0,16
Ha Gonesoe payipaxesme:

NEKTPOKOEHOE 0,10..0,12
TeNnosoe 0,36..0,40
Taliuya 5.4 Bpemennie 39TPaTH OUEPATOPA NPH MPHEME CHIHATLHOR MHBOPMALNM

BuinOnHAEMOS ASACTING Cpegyas NPOROMINTENLHOCTS, C
eI NOGIIHIR WHAKATOPS:
TAIOPAIPAPER NAMNA 073
NEXTROMOMIHODOD 0,58..0,83
CueThiBame NOKITHNRA CTPENOHHOND NPUGOpa 040..1,50
BOCHPHARTHE ONEATHBHOR B WHEODMALYN 0.20..0.60
DUKCALYR NPEIMETa FasaMn 028
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352 Pasdea V. OCHOBbI BE3OIIACHOCTH TPYJIA
Oxonvanue mata. 5.4
Bunonnsemoe AeicTsne Cpesyas NPOAOIKMTENLHOCTS, C
Paota ¢ aucnneem (C knasnuweR «Mapkep Bnesos):
YCTaHOBKA MADKEPa 0,35..3,10
Habop Ha KNABMATYDE OAHOrO 3HAKA:
C CAMOKOHTPONEM 0,62
63 CaMOKOHTPONR 050
PaboTa ¢ apcnneem (663 Kasuum «Mapkep BHesos):
YCTaHoBXa Mapkepa 0,55...4,30
HaBop K KNABMATYPE OAHOMO 3HaKA:
C CAMOKOHTPONEM 1,10
663 CaMOKOHTPONS 0,50

B npotuecce ynpasieHusi YelOBEK 0053aTe/IbHO J0JIKEH Npuia-
raTh HEKOTOPBIC YCHJIMSI K OPraHam ynpapicHusi, T. K. OTCYTCTBME
yeumii (410 MOXeT GbITh NPH KHOTIOYHOM YNPABJACHHM) JIC€30PHEH-
THPYET 4EJIOBEKA, JINLIACT €r0 YBEPEHHOCTH B NPABUILHOCTH BBINO-
HeHHoro AeiicTeus. OAHAKO mpuiaracMbie K OpraHam ynpasjieHust
YCHIHSI 10JIKHBI GbITh COBMECTHMBI ¢ GMOMEXaHMUYECKMMM NapameT-
pamu uenoseka. Cnmikom GObIINE YCHINS NPUBOIT K Neperpy3ke
uesoBeka. B Tabn. 5.5 npuseneHbl CpeaHne NOKA3aTelM CHIIBLIL HEKO-
TOPBIX MBILICYHBIX TPYIIII YeOBeKa.

Tabauya 5.5. Cpenne NOKAIATEAN CHIB HEKOTOPHIX MBILICHHBIX FPYIIN HEA0BEKA

2.2. Oprannsaumus pabouero mecra
oneparopa

Opranu3aimnsi pabouero Mecta, KOHCTPYKIIMS OPraHOB KOHTPOs
W YNPARICHHs! I0JIKHB YUHTBIBATh AHTPOTIOMETPHUECKHE, CEHCOMO-
TOpHbIE, GHOMEXAHMUYECKHE M NCHXO(U3MONOrHIECKHE XApaKTepH-
CTHKH YeN0BeKa.

TIpocTpancTBO paGoyuero MecTa, B KOTOPOM OCYMIECTHISIOTCS
TPY/OBBIE TPOLIECChI, AOKHO ObiTh pa3ieiieHo Ha pabGoune 30HbL
3ounposanne paboyero MecTa B rOPM3OHTAILHON M BEPTHKAILHOM
TUIOCKOCTSIX MpeCTaBaeHo Ha puc. 5.8, 5.9. PaGouyio 301y, ya06HYI0
JUist NeficTBUA 0GeNX PYK, HYKHO 00513aTe/IbHO COBMEIATh C 30HOMH
BU3yaIbHOro 0630pa.

il U Koe patioves
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Cpennee anavenue cunb, H
Tpynna mew
Myximia xenupwa

KWCTh (CXaTHE AHaMOMETRa): ] B

npagas pyxa 38 25

nesas pya 362 204
Buuenc:

npasas pya 279 136

nesas pyxa 28 130
Kuncto (crubanve):

npaszs pyca 21 217

Pesas pya 26 27
Knci (pasrmGanme):

npasas pya 19 %0

nesan pyxa 109 83
Cram (MbiLULB, BUNPAMARIOUME COTHYTOR TYNOBMUE) 1281 70

Puc. 5.8. 30Hbl U1 BLINOAHEHMUS PYIHBIX
OnepauMii - M PAIMELeHHs  OpraHoB.
ynpasienus: / — 30Ha IS paIMelICHUs
ManGosice BAXKHBIX M OYEHb 4AacCTO MC-
TNOAL3IYEMEIX OPraHOB yNpamieHus (OnTu-
MAIbHAs 30HA MOTOpHOrO noas); 2 —
30HA JUIA PA3MELLCHHSA HACTO HCNOAB3Ye-
MBIX OPraHoB ynpamieHus (3o0Ha Aerkoi
AOCATAEMOCTH  MOTOpHOTO noas); J —
B0HA JUTH PAIMELLCHUS PEIKO HCNOABIYe-
MBIX OPraHOB YNpanieHus (301a 10csrae-
MOCTH MOTOPHOFO 10JIs1)

12 ncwmcurce <Oporn vpymen

Puc. 5.9. 301bl U1 BBINONHEHUS PYU-
HBIX ONEpAUMIE 1 PAIMELICHNA OPFaHOB
YNpaBieHMsi B BCPTHKATLHOM MIOCKO-
CTH: 1 — 30Ma 1 PAIMELLICHIS OYEHb
HACTO MCNOAB3YeMBIX M Hanbonee Bax-
HBIX OPFAHOB YMpamieHusi (OMTHMANb-
Has 30Ha MOTOPHOFO NoAs); 2 — 3oHa
215 PaMEMICHHs HACTO MCTIONBIYEMbIX
OpraHoB ynpasaenusi (10Ha AErKoii 10~
CATacMOCTH  MoTOpHOTO monst); 3 —
JOHA JUIS PAIMEIICHHS PEAKO MCIOTb-
3yeMBIX OPFaHOB YNpanicHus (30Ha 10
CAFIEMOCTH MOTOPHOTO 110151)
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M T. JI. € 3ACKTPO- M MMHEBMONPHBOAOM) CAECAPHBII, CTONSAPHBIT 1
MOHTAXHBIH HHCTPYMEHT. Kak npasiio, 5THMH BHIAMH HHCTPYMEH-
TOB MOBPEAKJIAIOTCS NAIBIKI W PYKH NPH HX TIONALAHMK B 30HY 06pa-
GOTKM MaTepHana, a TAKKE 171432 OTICTAIOLMMH M3 JOHBI 0OPAGOTKH
OCKOJIKAMM, CTPYAKO, NbUIBIO.

Jlpyrumu MpHUNHAMM NONYMEHHS MEXaHHUYCCKMX TPABM MOTYT
ABNATHCS:

* NAICHHE HA CKOJBLIKOM NOJY, T. K. HHOIIA HA N0y MOTYT OKa-
3aTHCH TSITHA PA3MTOTO MM BBITEKLIETO W3 0DOpYROBAHMS
macsia;

* MAACHUE € BLICOTHI WM HEYCTOIMMBOIO, KOACHMIOMWErocs Oc-
HOBAHMSI, HA KOTOPOM CTOMT HE/IOBEK NP BLINOAHEHMM pa-
GoThl;

* TEXHOJIOTHUECKHI TPAHCNOPT (BAFOHETKM, 3NEKTPOKAPhI, N0-
TPY34HKH), NEPEABUTAIONIHECs B paGoucii 30He, Hexy, Ha Tep-
PHTOPHM TIPEANIPHATHS;

* NPOMBILLICHHBIE POGOTHL M MAHMNYASTOPHL NPH NONAAAHNIN
UENOBCKA B 30HY MX JCHCTBIS;

* 2 TAKKE LUEALI DAL IPYIUX PA3HOOBPAIHBIX, HO MEHEE THIHH-
HBIX NPUYUH, HANPHMED, PaspylieHHe TPYGONPOBOAOE M em-
KOCTEH, HAXOAAUIMXCS MO/ NABICHHEM, NAaACHHE MPEIMETOB C
BLICOTHI, OGPYIIEHHE CTPOUTENBLHKIX KOHCTPYKLMIA W T. 1.

2.1.2. Mogvemno-tpancnoprioe o6opyaosanme

B npon3soactse WMPOKO MCNOABIYIOTCH NOABEMHO-TPAHCIIOPT-
HOE 00OpYIOBAHME M MAUIMHBIL, KOTOpbIe SRISIOTCH HanGosee TH-
THYHBIMM MCTOMHUKAMH NONYYEHMS MeXaHuueckux Tpasm. Yuciao
BUIOB W THNOB MAWMH M YCTPOHCTB N5 NOABEMHO-TPAHCTIOPTHBIX
onepaumit BenKo.

TMoabeMHO-TPAHCNOPTHBIC MANMHEL 1 YCTPOICTBA MOXHO padie-
JMTh Ha aBe GOAbUINE FPYNNbI TPAHCNIOPTHPYIOLNE W IPY30TOIBEM -
HbIE MALIMHbLL M YCTPOICTBA.

Tpancnopmupyrowue mawuns: NpeAHAZHANCHLL LIS TICPEMELLCHMS
MaccoBbIX Py30B HenpepuisHbiM criocoGom. K um otHocsTes cpen-
CTBA FOPH3OHTANLHOTO TPAHCMOPTA: JICHTOUHBIE W LCTIHBIC KOHBEiie-
Pbl (TPAHCIIOPTEPLI), BUHTOBLIC KOHBEHephl (WHEKM), NHEBMaTHYE-
CKHC TPAHCMOPTHBIE YCTPOHCTBA JUIS NEPEMEUICHHUS TAABHBIM 0Opa-
30M MBUICBHAHBIX MaTepuatos. Kpome Toro, mmpoko npumensiercs
TpyGonposoanbiii Tpancnopt. Fopu3oHTanbHOe NMepemeliierye y.ate-
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PHAZIOB BO3MOKHO TAKKE CPEACTBAMH NEPHOAHYUECKH ACHCTBYIOMIETO
TPAHCIOPTA € MOMOMILIO NOABECHBIX JIOPOT, PEAbCOBbIM 1 Gespeib-
COBBIM TPAHCNIOPTOM (KENEIHOAOPOKHBIMU LUMCTEPHAMM, BATOHETKA-
MM, ABTOMALIMHAMM, ABTOKApaMu  T. n.).

TIpUMEPOM  CPEACTB  TOPHIOHTAILHOIO TPAHCIIOPTA  ABASAIOTCS
ACHMOYHbIE U UEnHbie KOHGedepbl, KOTOPHIE LIHPOKO NPUMCHIIOTCH B
[POMBILLIEHHOCTH. AHIN3 TPABMATH3MA TIOKaA3bIBacT, 4T0 90 % He-
CHACTHBIX CAYMACB HA HUX MPOMCXOAMT B MOMEHT YCTPaHEHWs Ha
XO/ly KOHBeiiepa HEMnoAanoK BCACACTBHE 3aXBaTa 4acteit Tena u oe-
161 HAGETAIOWNMH ABHAKYLIMMUCH HacTsMu obopyaosanms. Moaro-
My Ha paboTaloleM KOHBEEpe JaNpeuiactcs HCHPABIATL CMeUIeHHE
(cOer) NeHTBl M YCTPAHSATDL ce NPOOYKCOBKY, YOUPaTh NpockinaBuimii-
CS M HAIMNAKOWMIL MATEPHAL, OAMETATD N0 KOHBEHiepoM.

K umciy Cpects rOPHIONTANLHOTO HENPEPLIBHOTO TPAHCIIOPTA
OTHOCHTCS  GuHmoBbe  Kongeieps (wnexu). VX wmcnonpsyior s
TPAHCIOPTHPOBAHMS HA OTHOCHTEALHO HEGOBIINE PACCTORHMS 10~
PAUNX, TBUSIINX WIM BLUICAAIOWMX BPEAHBIC MCHAPEHUS TPY30B,
TAK KaK MX KOHCTPYKLMs MOXET 0BeCneduTs AOCTATONHYIO repme-
THUHOCTD.

K umMcy CPEeACTB HENpepuiBHOTO TpaHcnopra Ge3 rmokux Tiro-
BHIX OPFaHOB OTHOCSTCH NHEGMAMUMECKUE MPAHCNOPMHbIE YCmpoiucm-
ga. TPAHCNOPTHPYIOLINM ATEHTOM SIBASIOTCS IBIMOBBIC Ta3bl, HedTs-
Hble napsl, BOAsHOI nap, sosayx. Henoctatok a1oro cnocoba tpaxe-
NOPTHPOBAHMST — TOBBIICHHbBI H3HOC 0BOPYIOBAHNS OT 3PO3NH,
npH 9TOM Jaxe HeGO/bIIAs HErepMETHYHOCTL MOKET NPHBECTH K
JHAYMTENBHBIM BBIGPOCAM TILUIN M raza.

B xauectse nepuoduuecku dedicmeyioueeo mpancnopma NPUMEHs-
10T ABTOMALIMHBL H TAKHE MONBEMHO-TPAHCNOPTHbBIC YCTPOHCTBA, KAk
BATOHETKM, 3AEKTPOKAPhI, NPUBOANMBIC B ACHCTBHE NEKTPOABHIATE-
JAMHM TIOCTOSIHHOTO TOKA OT aKKYMYJISITOPOB, aBTOKaphl ¢ GeH3nHo-
BHIM JIBUTATEEM, CAMOXOIMBIC JIEKTPO- W OEH30NOrpy3uMKu JUts
WTaGeIMPOBAHMA WITYNHBIX rPY30B, ApyrHe BWAbI TpaHcrnopra. Ke-
JIE3HOAOPOKHBIA M PEHHOIl TPaHCIOPT 3aHuMaeT Gonbuioe MecTo
Cpea APYIHX BHIOB TPAHCTIOPTHPOBAHMS ChIPb# W MATEPHANOB, a
TAKAE rOTOBOW NPOAYKIHH.

Ipysonodsemubimu Mamunamu SBASIOTCH NOIBEMHBIC YCTPOHCTHA
UMKANYECKOTO JIEHCTBUSA € BO3BPATHO-NIOCTYTIATENBHBIM ABIACHHEM
[PY303aXBATHOTO OPraHa B npocTpancTse. [Py3ONoabeMHbIe Mauimn-
HbI MOXHO PA3ACAHTh HA NOILEMHHKN W KPAHbI.

TModsemnuku NOAHUMAIOT TPY3 O ONPEACTCHHON TPACKTOPHH,
3anaHHOIL KeCTKUMI Hanpasasiownmu. K noasemunkam oTHocsTes
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MunuMaIbHOE NPOCTPAHCTBO pabouero mecra, HeoGXoanMoe
JUIst BLINOAHEHUS PaGOTHI NPH PAITHUHBIX NONOKCHUAX TENA YKA3aHO
Ha puc. 5.10.

76

4 4 102
91 P 114
- -
- K 8 8
e a7.5
d = g
P —— 1225
T4
o
§ K ;
50 53)
75 | | o625 125 |
Puc. 5. MUHHMATBHOE NPOCTPAHCTHO, HEOBXOINMOE T BNOAHEHIA PAGOTH NPK

PRUMHHBX NOAOKCHUAX TeND

BaxHoe 3proHomuucckoe 3HaucHne umeer pabouast 1nosa yeno-
Beka. PaBouas 1no3a «ctos» Tpebyer GOABUIMX IHEPIETHUECKHX 3aTpaT
W NPUBOANT K ObicTpOMY yTOMieHMIO. PaGodas nosa «cuisi» Menee
yromuteasHa, u ona Gonee npeanoututenbha. Pabovas 30Ha 10akHA
GbITh OPraHM3OBAHA TAK, @ OPIAHLI YNPABACHMS AOMKHBL GLITh TaK
Pacnonokensl, 4Tobsl B paGoueit No3e NPOCKUMS LEHTPA THKECTH
Tena veaoBeKa ObLia pacnonioxeHa B Npeaeiax (IOUAN ero onopul
(puc. 5.11). B npoTusHOM cayyae noJOXeHHe Tela ueaoseka oyaer
HEYCTOHYMBLIM M NOTPEOYET JHAUMTENBHBIX MBILIEYHBIX YCHANIT. DT0
MOXET NPUBECTH K 3abonesannsm OMOPHO-JIBUrATEILHOTO annapara
(Hanpumep, MCKPUBCHHC NMO3BOHOMHHKA), GLICTPOMY YTOMICHMIO,
TpasMme.

CocTaBHOIi HaCTHIO PaGouero MECTa B NMOJOKEHNN «CHISS ARSI~
erest pabouee kpecno onepatopa. Kpecio I01KHO COOTBETCTBOBATH
AHTPONOMCTPHYCCKHM JIAHHBLIM 4EN0BEKA M, npu HCOGXORHMDCTII,
YYUTLIBATH NONPABKH HA CHELOACKIAY M CHapskenne. OCHOBHblE
FEOMETPHYECKMC NapaMeTpbl pabounx Kpecen cranaapThioBansl. Le-

127

a) 6) a) 2

5,11, Cxeata GHOMEXIIHECKOTO AHATH3A PaGoveil oI ph yeToitumuoit (a 1 6)
W HeyCToMBOf (& W ¢) MO%IX: @, & — CTOR: 0, ¢ — cHas

000pa3HO NPUMEHATL KPECJa C PEryHPYEMBIMH NapaMeTpamu
COTOI, YIJIOM HAKAOHA CIMHKMN), 4TOObI NPUCNOCOOHTDL MX MO
NOMETPHYECKHE XapaKTCPUCTHKN KOHKPETHOIO Hea0BeKa.
Hoxneie n PYUHbIE OpraHb YINPABJACHHA JOJIKHBI COOTBETCTBO-
1O NPHIATACMBIM YCHANAM BOHOMEXaHHUECKHM XapaKTepHCTHKAM
OBEKA M B 3ABUCHMMOCTH OT HACTOTBI MX MCMOJIL30BAHNSA pacnona-
BCA B COOTBETCTBYIOMMX 30HAX A0CHTACMOCTH. Veunus Ha oprasax
CHUSL HE JIOJIKHBIL OBITh CIMIIKOM MUICHBKHMM, yTo0bl Ueno-
| MOT KOHTPOJMPOBATL BLIMOAHAEMOC UM JNIBHACHNE. B 10 xe Bpe-
M CanKOM GOABLIME YCHANS NPHBOLIT K OBICTPOI yCTATOCTH 1 NE-
ANPHAKCHNIO MBILITL ll,'lﬂ OPravos ynpasieHus PAIMYHOIO THIA
ICCTBYIOT PEKOMEHAALKMH 1O ONTUMATLHBLIM MPUIATACMbIM CHAAM.
Verpoiictsa Bu3yaibHoit HHGMOPMALMK ONEPATOPa B JABUCHMO-
OT HACTOTH! MX MCTOALIOBAHNS TAKKE JNOAHBI PACNIONATATLCH B
BETCTBYIOUIHMX 30HAX BU3YAILHOIO noas HCI0BCKA. npll HacToM
HONLIOBAHNN ﬂrﬂlf)()phl JIOZUKHBL PACTIONATATLCA B npeaenax onTu-
BHBIX YII0B 0630pa, NP PEAKOM — B NPEEIax MAKCHMANbHBIX
108 0630]
Llpetosasi packpacka, pa3Mepbl OPraHOB YNPABICHHS JOJAKHbBI
BETCTBOBATH HCMXO(DIL}"O}IOI'M‘(CCKHM H AHTPONOMETPHUECKUM
KTCPHCTHKAM “e/loBeKa, OCBCUICHHOCTH Ha pﬂﬁ(“lCM MeCcTe M
THM XapaKTepPUCTHKAM CBETOBOWN Cpeibl.

NbHbIE BONPOCHI

1. Kakwe Ncuxmueckwe npoueccs!, CBONCTBA W COCTORMHA BNMAOT Ma Ge3o-
nacwocts Tpynal Kak onm snumot Ha Gesonackocts! [laite ux xapaktepu-
cTiKy.

2. Kax xapaxTep uenoseka snuset na 6e3onachocTs Tpyaal
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. Kax pasnuuaiorca suabi u hopms! TPYAOBOI AesTensHocTH]

Kax xnaccudmumpyloTca yenoBus TPYAa No TAKECTH W HANPRWEHHOCTH
TpyRoBoro npoueccal

. Kax knaccudpmumpyrotes ycnosus Tpyaa no diakTopam Npom3soacTeeHHON

cpeasi?

. 470 TaKoe JANPEAENLHOE NCHXIECKOE COCTORHHE W HEM OHO XapaKTepH-

ayercal

. Kak anunet ankorons na 6eaonacroctsl
. Kaxosbi OCHOBHbIE NCUXONOTUYECKME NPHUMHBI TPABMATHIMA M METORbI HX

ycTpanenmal

. H70 TaKoe IPrOMOMSKA H KaKuE X3PAKTEPHCTHKH YEroBEKa HEOBXORNMO

YHWTBIBATS NPH COIRANIAH MALLIMH K OPFaHH3BHM PABONEro mecTal
Y10 TaKoe 30Ma ROCAraEMOCTH u flone BH3yansHOro o63opal
Kak gomumo Geims opraumsonano pabouee mecto oneparopal

Pazgen VI
YNPABJIEHUE BE3OMACHOCTBIO TPYAA

.-

Ocnoénoi weavio yrpasicHus OEIONICHOCTHIO TPYAd HBAACTCH
FAHN3aUHSA pilGOTH no obecnevieHno QCSOII(]CIIOCTH, CHUXKEHNIO
BMATH3MA M aBapHitHocTH, npoheccHOHANbHBIX 3aboneBanuil,
WIEHNIO YCIOBMIT TPYIA HA OCHOBE pelieHMs KOMILIEKCa 3aaay
cos3nanmnio GezonacHbiX M Ge3BpeaHbIX YCIOBMIt Tpysa, Jeuel-
-POGUAAKTHYECKOMY M CAHMTAPHO-OLITOBOMY  OBCAYKHBAHMIO
AoUMX. B ycaoBUAX PBIHOYMHONH SKOHOMMKHM 3HAUMMOM 31€-
HTOM CHCTEMBI YIPABACHHS BE30MACHOCTBIO TPYAA SBASCTCH pas-
TKA IKOHOMMUCCKHUX MEXAHN3IMOB PETVIMPOBAHKS W CTHMYJIHPO-
Msi ICHTENIBHOCTH 110 obecneueHnio cobaloneHns TpeboBaHuil 3a-
HOAATEABHBIX H HOPMATHBHBIX NPABOBLIX AKTOB 110 OXpaHe Tpyaa.

Hanbosee BaXHBIMK 331a4aMK yripasieHns 6e30NacHOCTbIO TPy~
SRAIOTCS:

* COILAHME CHCTCMBbI JAKOHOMATENBHBIX H HOPMATHBHBIX N1PABO-

BBIX aKTOB B 061acTH Ge30MacHOCTH Tpyaa;

* HAL30p M KOHTPOIL 3a COBMIOACHNEM 3aKOHOAATEILHEIX W
HOPMATHBHBLIX 1IPABOBLIX AKTOB;

* OlEHKA M aHAIN3 YEI0BMI M GE30NMaCHOCTH TPYa, 3aKTIOMAI0-
wHiics B aTTecTanun pabouMx MECT NO YCIOBMAM TpyAa, cep-
'rmt)uxaumc TPOU3BOJCTE HA COOTBETCTBHE T‘DCBGBZI"HHM OX-~
paHbl TPY/A;

* QHAIM3 COCTOAHMI TPABMATH3MA M 3a00/EBACMOCTH, paccie-
JIOBAHME M YHCT HECHACTHBIX CAY4acs HA NPOM3BOACTBE]
obyueHne M MHCTPYKTHPOBaHME paGOTAIOMIMX MpaBuiaMm
TpeboBatmsim 6E30NaCHOCTH;

» pa3paboTKa MEPONPHITHIL 10 YAYHUICHHIO YCIOBWI Tpyaa M
obecrneyeHnio HOPM M npasii BesonacHocTH TpyAa.
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Fnasa 1

NMPABOBbIE, HOPMATUBHBIE U OPI AHU3ALMOHHBIE
OCHOBbI BE3OMACHOCTH TPYJA

IMpasosoe none st ynparieHus, Haa3opa 1 KOHTPONs 3a Ge30-
TNaCHOCTBIO M OXPaHOIt Tpyaa (POPMUPYETCsi MHOrOOOpasHoil M pa3-
BHTOI CHCTEMOJi 3aKOHOJATE/ILHBIX W HOPMATHBHBIX NPABOBBIX aK-
TOB, PEryJMpPYIOLMX Pa3HOOGPa3HbIE BOMPOCH! M CTOPOHBI COXKHOI
M KOMIUIEKCHO# npobsiembl obecrieueHmns yeaosuii m 6e30nacHocTi
Tpya. [Lisi peannsalinm 3aKOHOMATEbHBIX M HOPMATHBHBIX TPeGOBa-
HHUIl cO3aHa cHCTEMa yrpasieHmnst oxpanoii Tpyaa (CYOT), 3a kax-
JIBIM M3 SIEMEHTOB H OPraHOB KOTOPOi 3aKpPEIIeHbl CBOM (hYHKLIMH,
00513aHHOCTH M 06/1ACTh AATENLHOCTH, e¢ NOPSIOK M NPOUEIYpPa.

1.1. Mpaeossle u HOPMaTHBHBIE OCHOBBI 6€30NacHOCTH TPyAa

Bee BOMPOCHI, CBA3AHHBIE C OPraHU3aLMell CHCTEMbI OXpaHbl
TPYAa Ha NPEANpPHITHSX M B OPraHu3aumsx, Tpebosanns no Gesonac-
HOCTH TpYAa PEryJMpyloTcsi 3aKOHaMH, 3aKOHOAATEbHBIMH M HOp-
MATHUBHBIMH NPABOBLIMU AKTAMH.

Mo npaBoBoMy ypOBHIO JOKYMEHTHI, peryiupyioline BOTNPOCHI
6e30MaCHOCTH TPYIA MOXHO MOAPA3ACAMTh HA 3aKOHOAATE/AbHbIE
AKThl, HOPMATUBHbLIE TPABOBLIC AKTbHI W MHbIC HOPMATHBHBIC JIOKY-
MEHTBI 110 OXpaHe Tpyaa (heepaibHbIX OPraHOB 3aKOHOAATENLHONH W
MCNONHUTENBLHON BaacTH Poceniickoit Denepaunu, a Takke ee cyGn-
€KTOB.

3aKOHO/ATE/ILCTBO NPEACTABNSET COGOI COBOKYIHOCTb 3aKOHOB
CTpaHbl B KaKOii-11b0 061acTh npasa, B 4acTHOCTH B 061acTH oXpa-
Hbl Tpy/1a.

3aKonoaTeNBHbIl AKT MO OXpane TPYAA — STO AKT, yCTAHABNN-
BAlOLIMI NPaBo pabOTHMKOB HA OXPAaHy TPYAa B NpOLECCe TPYAOBOI
ACATC/ILHOCTH, TPHHATBII  WIN YTBEPKIACHHBIA  3aKOHOAATEAbHBIM
OpraHoM.

Hopmarunbiii npaBoBoii akT no oxpame Tpyra — 570 akT, ycra-
HaBAMBAIOLIMIT  KOMIUIEKC NPaBoOBbIX, OPraHN3aLMOHHO-TEXHHYE-
CKHX, CAHMTAPHO-TMIMEHHUYECKMX M nequuu»np(xbumxTwlecxnx
TpeGOoBaHMii, HaNparieHHbIX Ha oGecneyenme Ge3onacHocTy, coxpa-
HEHHUE 3/10pOBbS M PaBOTOCNOCOGHOCTH PAGOTHHKOB B Npoliecce Tpy-
A, YTBEPXKICHHBIH YNOJTHOMOYECHHBIM KOMIMETEHTHBIM OpraHoMm.

(OCHOBHBIMH 32KOHOJATEIbHBIMH AKTAMH, PErYJIHPYIOLIMMH OXpa-
wy tpyna B Poccmiickoit Menepaunn sipnsiores: Konerntyums Poc-
euiickoit Menepaunn, Tpynosoit konekc Poccuiickoit Oenepauuti
1 Menepanbhblii 3akon «O6 ocHoBax oxpanbl Tpyaa B Poccuiickoit
Mesepaunn».

3aKoHoAATEbHbIE AKTHI, KPOME 3aKOHOB, MOTYT BKJIIOYATH YKasbl
INpesunenta PO, nocranosnenus TMpasutensctsa PM, a Takke no-
CTAHORIEHMS, NHCbMA, MOJNOKEHNs M JPYrHe JOKYMEHTbI MMHH-
LTCPCTB M BEAOMCTB.

HopMaTHBHbIE NPaBOBbIE AKTbI COMACHO nocTaHoBaeHHio TMpa-
mrenvcrsa PO or 12 asrycta 1994 r. Ne 937 «O rocyaapcTBEHHBIX
OpMaTHBHBIX TpeGoBaHUsIX 10 oxpate Tpyaa B Poccuiickoii Mene-
LHH» TIONPA3NENAIOTCS HA BUBI, NPEICTaBIeHHbIE B Taba. 6.1.

atiruia 6. 1. BWIS HOPMATHBHMX NIPABOBMIX AKTOB § 0GAACTH OXPANb TPYIA
Oprasi, yTBERAMBIINE HOPMA-

om08 Cokpalienmoe | THBHIE NPaBoBLe aKThi**
RAPCTBEHHbE CTAKTAPTH CHCTEM! CTaNAAPIOB 6630~ | ovr ey Foccranpapt Poccuw
cHcTeMy 08 6e3onacko- Depepanshtie oprans
i e OCTCCET | yenonwmenssion aracm
cn
CH TOCKOMCAHNAIHALI0P
™ Pocomn
CanflvH
CHun ToccTpoit Poccm

6 Degiepanchbie OpraKsl Kaiopa

Y63 | ®cooTeercram ¢ wx xoMne-
3 bz il
noT™ MuTpys Poccnm
My MunTpya Pocciw, penepans-
MP HS€ OpaHY HAL0P
noto
Tou eqepansiie oprans
YCNOMHMTENbHOR BRACTH

** [lpumenanue. Yxasom Tpesunenta Poccuiickoit Denepausn ot 9.03.04 r. yr-
BepXCH HOBasi CTPYKTYPa (heEPATLHBIX OPFaoB HCTOAHHTEALHOI RIACTH, KOTOpaA
B IMAMHTENBHON Mepe KOCHYACh (PeepaTbHBIX OPraHOB, OCYUICCTRIAIOUMX Ypasic-
e 6e30MaCHOCTEIO TPYA. YKA3ANHBIE OPFaHbi NIEPECTATH CYLIECTBOBATS, W X ByHK-
MMM Nepesanbl APYTHM MUHUCTEPCTBAM M BEAOMCTBAM, O HEM CM. HHXE.
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B 2002 roay npuust Denepanbhbiii 3akon «O TeXHHYECKOM pe-
TYMPOBAHMM», 10 KOTOPOMY BMECTO YKA3aHHbIX B Tabn. 6.1 HopMa-
THBHBIX NPABOBLIX AKTOB 10/KHBI GbITh BHEACHbB! TEXHUUECKHE M TeX-
Hojoruueckue pernamentsl. Jlo BBeACHMs pernamMeHToB HOPMATHB-
HBIC TPABOBLIC AKTHI CHCTEMbI Cranaapros BesonacHocTH Tpyaa
TIPOLO/IKAIOT ACHCTBOBATL Ha Beeit Tepputopnn Poccuiickoii Mene-
paumm.

Mo 0GIHOCTH M ACHCTBIIO 3aKOHOMATEBHBIE W HOPMATHBHBIC
NIPABOBBIC AKTHI MOAPAIACAAIOTCS HA NATH YPOBHEi.

L. Edunwe axmuw, neiictsyioume na seeit Teppuropun Poccun
Uit BCEX NPEATIPHATHIH, OPraHM3aumii, YUpEKICHMIt U yCTaHaBAH-
BAIOUIME OCHOBHBIC MPUHUNINB M NPABMAA FOCYAApCTBA B 061aCTH
oxpaubl Tpyaa. K Hum oTHocsTCst (henepanbible 3aKombl, ykass pe-
3WIEHTA, noctanosnenns [pasurenscrsa u eneparbHLIX MUHM-
crepets u Beromers. Takne akTwi yrsepxaatores Focyaapersenoil
Hymoit, Tlpesnacurom, Tlpasuteascrsom, denepanbHbIMM MHHN-
CTEPCTBAMM M BC/IOMCTBAMM.

2. Mexcompacaessie axmet, ACHCTBYIONIE BO BCEX OTPACHIsX IKO-
HoMukm Ge3 uexaonennsi. K HUM OTHOCSTCS, Hanpumep, cranaapThi
CHCTeMBI GE30NACHOCTH TPYA, CAHMTAPHBIC HOPMBI W NPABIAA PaGO-
Thl € OTACABLHBIMM ONACHBIMH W BPCAHBLIMH  NPOM3IBOACTBEHHBIMH
(hilKTUpaM", THIMEHHYECKHE HOPMATHBBI W ap. Takue HOPMATHBHbIC
AKTBI PaspabaThiBAIOTCS M YTBEPAKAAIOTCH TOALKO CHCHMAILHO YNO-
HOMOUECHHBIMH (DEICPANLHBLIMU OPraHaMK.

3. Akmu cyGoexmoe Pedepayuu, NEHCTBYIONME TONLKO HA TeppH-
TOPHM CYOLEKTA M PETYAMPYIONINE OTAC/BHBIC BONPOCH OXPaHbl TPy-
213 IPHMEHUTE/ILHO K CYObeKTy. OHM pa3paGaTbiBAIOTCs M yTBEPAAA-
10TCH 3AKOHOATCALHBIMM M HCTIONHUTEALHBIMK OpraHaMu cyGLeKToB
Denepaunn.

4. Ompacaeenie akmui, NEHCTBYIONIME TONLKO B TOI MAH HHOMN OT-
pacau (METAIYPruiecKoil, XMMHHECKOIT, TEKCTHIBLHOI) M HE MMEIo-
ILIHE JOPHANYECKON CHIIbI B APYIMX OTpacasix. OHy paspaGaThiBaioTest
W YTBEPXIAIOTCS  OTPACAEBLIMM MMHUCTEPCTBAMM M BEIOMCTBAMM
MR APYTHMH YIIOJHOMOYEHHBIMK OpraHamu (Hanpusmep, Focroprex-
Han30poM, F'occananuanaI3OpoM 1 JIp.) NPUMEHUTEABHO K KOHKpET-
HOMH oTpac/in.

5. Hopmamuensie npasossie axmui npednpusmusn, NPEACTABISIO-
e coboit IOKYMEHTHI 110 OXpAHE TPyaa, ACHCTBYIONIME TONBKO Ha
KOHKPETHOM NPEANPUATHH (NPUKA3LI, PELICHNS, HHCTPYKUHM).

33KOHDMT€JH:HHC W HOPMATHBHbIC NPaBoBbIE AKTbI Bonee HU3-
KOTO YPOBHS HE JOMKHbI NPOTHBOPEUHTL aKTam 60Jee BBICOKOrO

yponus. Tak, oTpaciesbie aKTbl HE OMKHBI NPOTHBOPEUNT MEKOT-
PACAEHBIM, PETMOHATBHBIE — CAMHBIM W MEKOTPAC/CBBIM, NPEANpH-
ATHII — OTPACAEBbLIM.

CxeMaTHMHO CTPYKTYPY TNPABOBOI CHCTEMbI MOXHO NpeicTa-
BMTL B BIIE NMPAMIABL, HA BeplIMHe KOTOPoil Haxomutes Konern-
Tyunst Poceuiickoii Meaepanni, MMeiomas HanGonbiuyio 1opuanic-
exyio cuny. Huxe, b nopsake yObiBaHus I0PHINYECKHX CHII, paciio-
NOKEHDBI:

« Tpynosoit koneke P® (ranee Konekc);
nibie Mesepanvibie 3akonst (M3);

Viaswt [pesuaenra PO;
Mocranomienns Tpasutenscrsa PO u HOPMATHBHBIC NPABO-
BbIE AKTBI (peAePLILHBIX OPIAHOB HCHOAHUTEALHON BAACTH;
KoHCTHTYUMM (YCTABBI), 3KOHbI M MHBIC HOPMATHBHBIC 1pa-
BOBbie aKThl CyObekToB PM; «
o aKThl OPIAHOB MECTHOTO CAMOYNPABACHHA M JIOKAILHBIC HOP-
MATHBHBIC AKThI, COAEPXKALLME HOPMbI TPYAOBOTO Npasa.

B cayuae npotusopeduii Mexiy TPyIoBbiM KOLEKCOM W HHBIMK
(heepanbHBIMi 3aKOHAMI, CONEPAAUIMMHU HOPMBI TPYIOBOTO Mpasi,
npumensierest Koaeke.

OBLICNPHIHARHBIE TPHHLANGL 1 HOPMbL MEKIYHAPOAHOIO NpaABA
W MexayHapoansic gorosopsl PO B cootsercrann ¢ Koneruryuneit
PO spasiercsi COCTABHOI YacTbio NPaBoBoii cucremr PO,

Ecan mexayHapoinbiv aorosopom P® ycranosnenst apyrie
NpaBMIa, He NPEAYCMOTPEHHBIE 3AKOHAMM H HHBLIMM HOPMATHBHBIMK
NPABOBBLIMA AKTAMM, COACPAKALIMMU HOPMBI TPYAOBOTO NPaBa, Nph-
MEHAIOTCA NPABIIA MEAILYHAPOIHOTO 10TOBOPA.

OcHoBHBIE 3aKOHOAATENbHbIE AKTH! NO GE30NACHOCTH TPYAA

Koncruryuns Poceniickoit Denepaunn SBaseTcs OCHOBHBIM 3a-
KOHOJATEAbHBIM AKTOM OTEYECTBEHIOIO NPABa B UENOM, B TOM HHCAC
# obaacti GesonacHocti Tpyaa. Koncrnryuus P<I>L KaK qcliOHIIOM
3aKoH rocyaapeTsa, 001ANaeT BLICIICH IOPHANYECKOH CHION.

Komcrutyuns PO COACPRUT Pl CTATEH, MMCIOINX HENOCPEaCT-
BEHHOE OTHOILIEHHE K DE30NacHOCTH TpyAa:

o crarhsd 37 — «Kaxawiit MMEET Npaso Ha TPYA B YCIOBHAX, OT-
BEHAIOWINX TDEGOHL\M"MM BE30NaACHOCTH U TUTHEHDBL...», «Kax-
bl UMEET NPABO HA OTAbIX...»]

o crathi 41 — «Kakawiit MMeeT npaBo Ha OXpaHy 340pOBbs W
MEAHIMHCKYIO MOMOLLb...», !COKDLITHC JIOKHOCTHBIMH JIMUA-
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M# (DaKTOB M OGCTOATENLCTB, COIAAOUMX YIPOBY JUIS KM3HW H
310POBbS JIOACH, BIAEYET 3a COO0H OTBETCTBEHHOCTD...»;

* crathd 42 — «Kaxablil MyeeT npaso Ha GaaronpuATHYIO OKpY-
XAIOWYIO Cpeny...».

Tpydosoii kodexc Poccuiickoii Dedepayuu (Kodexe). B Konekce
TAKKE HAUUIH CYWECTBEHHOE OTPAXKEHHE BOMPOCH OXPaHbl Tpyaa.
B Hem KOHCTATHpPYeTCs, MTO Kaxiablii paboTHMK umeeT NpaBo Ha yc-
JI0BUS TPYAA, OTBEHAIOIHE TPEGOBAHNAM GE30NMACHOCTH W THIHEHBI,
Ha 00513aTENLHOE COMANLHOE CTPAXOBAHUE, HA BO3MELIEHNE yiiep-
6a, NPUYUHEHHOTO PAGOTHUKY B CBA3M C BHINOAHEHMEM TPYIOBLIX
obs3anHocTei, M pan Apyrux. Borpocam oxpanbl Tpyaa nocssien
crieunanbhbii pasaen X «Oxpana Tpyaas, B KOTOPOM 3aKOHOMATENb-
HO OnpefeaeHbl:

* obsizanHocT paGotonarenst M paGoTHHKa No obecneueHuIo
6e30NacHbIX YEJA0BHIl TpyAa;

MEIHIMHCKHE OCMOTPLI HEKOTOPBIX KaTeropuii paGoTHHKOB
(paGoTalolme Ha TPAHCHIOPTHBIX NPEANPHATHAX, THILEBON
TIPOMBILUIEHHOCTH, TOPIOBJIEC M AP., NOABEPrAOUIHECH BO3JCH-
creuio OBIID);

* HEOOXOAMMOCTL COOTBETCTBUS TIPOH3BONCTHEHHBIX ODBLEKTOB 1
NPOAYKLMK TpeGOBAHMSM OXPaHb! TPYAa;

npasa pabOTHUKOB HA OXPaHY TPYAa W rapaHTHH TAKOTO Npasa;
0053aHHOCTb PaGOTHHKOB, B TOM YHCIe PYKOBOAMTENEH, Npo-
XOAUTH 0ByueHHe M NPOBEPKY 3HAHMI 110 OXpaHe Tpyaa;

* HECHACTHBIC CNY4aH HA NPOM3BOACTHE, NOMLIEKALINE paccie-
N0BAHNIO, OBA3AHHOCTH PABOTONATENs NPH HECHACTHOM Ciy-
4ae, MOPAJIOK PACcC/ENOBAHMS HECHACTHBIX CAYYaeB, oopmie-
HUSL MATEPHAZIOB PACCIACAOBAHMS W PACCMOTPEHMS pa3HOMIa-
CHil 10 MATEPHANAM PACCIENIOBAHMSL.

B Konekce peryampyercst Tpya paGoTHMKOB B BO3pacte 1o 18
JIeT, YCTAHABAMBAIOTCH JILIOTHL W orpannuenns. Tak, sanpewaercs
NpHMeHeHHe Tpyaa nauu Monoxe 18 net na Taxensix paborax n paGo-
TAX ¢ BPEAHBIMH M TPABMOOTIACHBIMH YCIOBHAMMK TPYIA, HA NOA3EM-
HbIX paboTax, a Takke Ha paboTax, BHIMONHEHHE KOTOPHIX MOXeT
MPHUHECTH BPEA MX HPABCTBEHHOMY pPasBHTHIO (MropHoMm OGuiHece,
HOYHBIX KNyGax, B TPAHCTIOPTHPOBKE M TOProB/E CIUPTHBIMM HAMKT-
Kamu, TabAUHbIMK M3ICIHAMH, HAPDKOTHYECKHMMHM H TOKCHYECKHMMM
npenaparamu).

Jlnua smonoxe 21 roaa npuuumaiotcs Ha paGoTy ML nocsie
00A3aTeNLHOTO  MEIMIMHCKOTO OCMOTPA M NOLIEKAT €XErOAHOMY
00A3aTENLHOMY MEANLIHHCKOMY OCMOTDY.
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Vyaumecs: 0611c00pa3oBaTeAbHBIX W CPEAHNX NPOdecCHOHIb-
HBIX yupexaenuit 10 15 et MoryT GbiTh NPUHATBL TOJABKO HA JCTKYI0
paboTy, He NPUUMHSIONIYIO BPEAA JA0POBLIO, HE HAPYLIAIOLIYIO Npo-
necea obysenuns. OHM MOTyT ObITh NPUHATH HA PABOTY TOABLKO MO
noctikernn 14 ner ¢ cornacns poaureneii.

Dedeparsusiii 3axon «06 ocnosax oxpansi mpyda & Poccuiickoi
Wedepayuur (nance 3aKOH) ONPEALAACT OCHOBHBIC HANPABICHUS 10~
CYIAPCTBEHHOM NOANTHKYM B 00JaCTH OXpaHbl TPYIA, KOTOPBIMK SB-
JSIOTCH

« obecneuenne NPUOPHTETA COXPAHEHUS KUIHU U 3T0POBLA pa-
DOTHUKOB;

o IPUHATHE W PEATM3ALNS 3AKOHOMATEIBHBIX M HOPMaTHBHbIX
NpaBoBLIX aKTOB 00 OXpaHe Tpyaa, (PeACPATLHBIX M TEPPHTO-
PHAILHBIX NPOFPAMM YAYIIICHMS YCAOBHIH M OXpaHBI TPYAA;

« TOCYIAPCTBEHHOE YIPABACHHE OXPaHOI TPYAa;

* TOCYAAPCTBEHHBIH HAN30P M KOHTPOJbL 33 COONOACHUEM Tpe-
BoBaHUIt NO OXpaHe Tpyaa;

o cojeiicTBue OBUIECTBEHHOMY KOHTPONIO B 0GMaCTH OXpaHbl
TpyAd;

* PACCACAOBAHNE HECHACTHBIX Cy4aes Ha NPOMIBOACTBE, NPO-
(peccHOHANBHBIX 32001CBAHMIT M UX aHANN3;

* 3AUIHTA 3AKOHHBIX HHTEpPECOB pﬂﬁOTll"KOﬂ, nocTpaaBuinx or
HECYACTHBIX CJY4AeB HA NMPOM3IBOACTEE W np(Kl)CCCH()Ih’U'IbNNX
3abonepannii;

« YCTAHOBJACHHME KOMIEHCALMIi 3a Tsxenylo pabory u paboty ¢
BPEAHBIMU M ONACHBIMH YCTIOBHAMM TPYAA;

« KOOpAMHALMSE JCSTENALHOCTH B 001aCTH OXPaHbl TPYAA;

» pacnpocTpaHeHne MepeioBoro onbita paboTkl MO YAYHLICHHIO
VCIOBHIT M OXpaHbl TPyAa;

« TOCYAAPCTBCHHOE YMAacTHe B (DHHAHCHPOBAHMN MEPONPHATHI

no oxpaHe Tpyaa;

NOArOTOBKA W MOBBILIEHHE KBAIM(DUKALNN CHEUHAIHCTOB 1O
oXpaHe Tpyaa;

© OPraHM3alMs TOCYIAPCTBEHHOI CTATHCTHYECKON OTYETHOCTH
06 yea0BHAX TPYaa, O NPOH3BOACTBEHHOM TPABMATH3ME, 11PO-
eccnonanbHbiX 3a601€BaHMAX M 00 MX MATEPHANBLHLIX 10~
CACACTBHAX;

obGecneuenme (DYHKUHOHHPOBAHUE eanHOI HHGOPMALMOHHOI
CHCTEMbI OXPaHbl TPyAa;

MEKIYHAPOLHOE COTPYAHMUECTBO B 0BJACTH OXPaHbI TPYAA;
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« nposeaenne PeKTHBHON HANOTOBOI NOJMTHKH, CTHMYIN-
pylouteii coianne GE3ONACHLIX YCAOBMIT TPYAQ;

* ycTavoBaenus nopsaka obecneucuust paboruukos CHU3 n
CK3, cannTapHO-GBITOBLIMH NOMEUICHUSIMY, JIeUeBHO-NIPO-
(PUAAKTHHECKIMMM CPEACTBAMM 32 CUET cpeacTs paboTonares.

Peannzaums nepedmcAeHHBIX  HANPABICHUI  TOCYAAPCTBEHHOI
NOJNTUKKM B OBJACTH OXPaHbl TPYAA OOECIEUMBACTCH COBMECTHHIMH
COIJIACOBAHHBIMU AICHCTBHAMM (HeACPAILHBIX OPFAHOB FOCYAAPCTREH-
HOI1 BAAcTH, opranon maacth cyGnexkron Meiepaunn, opranos Mect-
HOTO camoynpasienus, paboTonareieit, a TakKe npodeccHoHATbHBIX
COI030B.

3aKOH onpeacaseT eAMHbI HA BCCH TEPPUTOPUN CTPaHbI MOPsi-
JI0K PEry;IMpoBaHmsi OTHOMICHHIT B 0GAACTH OXPAHBI TPYAA MEKIY Pa-
GotonarensiMu u pabOTHUKAMM HE3ABUCHMO OT (hOpPM COBCTBEHHO-
CTH, cepbl XO3SHCTBCHHON ACATEILHOCTH W BEAOMCTBCHHOI 1OT M-
HEHHOCTH NPEANPUATHIL, OPraHn3aLMil, YUpeXICHHNiL.

Ocnoenute noAOHenus yemanos1eno2o 3akoHom nopaoka pezyau-
POSAHUA OMHOWERUI 6 Obaacmu OXpans mpyda 3AKNOMANOTCH B Cie-
AyIoueMm:

* ONpeieneHne YNpasieHns OXpaHoi TPyla Ha TOCYAapCTBeH-

HOM YPOBHE M Ha YPOBHE NPEATPHATHS;

« ycraHomnenue obszannocreil pabotoaareneil no obecneuennio
Be30nacHbIX yea0BUI TPyAa, a pabOTHHKOB NO BHIIOAHEHNIO
TpeGosanmit GesonacocTr;

* npopeaeHne OBYUEHHS M HHCTPYKTaKA pabOTHHKOB 110 OXpaHe
TPYAA W NPOBEACHHE MEAMUMHCKHX OCMOTPOB;

 OnpeeeHue OTBETCTBEHHOCTH paboTonaTes 3a Bpea, Npuyn-
HEHHbI PADOTHUKY TPYJIOBBIM YBEMBEM, OTBETCTBEHHOCTH 3a
HEBBLINOAHEHHE HOPMATHBHBIX NPABOBLIX TPEOOBAHMIT 110 OX-
pane Tpyaa;

* NPEAOCTABIEHHE JNBTOT M KOMIICHCAUMKY PaBGOTHHKAM 33 TsiKe-
Abie paGoTsi M PaGoThl ¢ BPEAHBIMH M ONACHBIMM YCIOBHSAMH
Tpyna;

* ONpeie/ieHNE OCHOBHBIX (DYHKUMIT M OTBETCTBEHHOCTH Opra-
HOB FOCYAaPCTBEHHOTO HAA30Pa M KOHTPOIA 33 cOBAI0ACHHEM
3AKOHONATEALHBIX U HOPMATHBHBIX 1PABOBLIX AKTOB N0 oxpa-
He Tpyaa;

* TPHOCTAHOBACHHE MIN 3AKPLITHE IIDOVI'JBQI[C'THCN"OVI AcATCN b
HOCTH NPEANPHATHIT 32 HAPYIICHHE 3aKOHORATCABHBIX W HOP-
MaTHBHBLIX MPABOBLIX AKTOB (10 OXpaHe Tpyaa.
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Caedyem obpamums ocoboe enumanue na cmamuio 8§ 3akona, B KOTo-
poit onpederstomes npasa pabomuuxa n rOBOPUTCA, 4T pabOTHUK Mme-
€T NpaBo Ha paboyee MECTO, SAUMLIEHHOE OT BOIACHCTBIS BPCAHbIX W
onacHbiX (PAKTOPOB, KOTOPbIC MOTYT BbI3BATL TPaBMmy, rpodeccno-
HabHOe 3a601CBAHME WIH CHIKEHHE PABOTOCHOCOGHOCTH; HA BO3ME-
1ieHHe BPEIA, NPHYHHEHHOIO 3A0POBBIO B CB3H C BBINOAHEHHEM MM
CBOMX TPYAOBBIX 0BA3AHHOCTEI; HA IOCTOBEPHYI0 HHBOPMALNIO OT pa-
Gotonarenst 0 COCTOAHUN YCAOBMIT H OXPAHbI TPYAA Ha CBOEM pabodem
MecTe, O CyNIeCTBYIOWEM PHCKE, & TAKKE O NPUHATBIX MEpax no ero
samte; na obecnewenne CK3 u CHU3, na obyuenne Ge3onacHbiM Me-
TOAAM W NPHEMaM TPY/A 3a cueT cpeacTs paboTonarens.

Obrzannocmu padomodamens onpedenens: cmamoein 14 3akona. Pa-
Goronaresib 065131 0GecneunTh GE30NACHOCTS NPH IKCIUTYATALMM J1a-
HRuit, coopyketimii, obopyaosanms, GE3IONACHOCTL TEXHONOMMYECKNX
NPOLECCOB M MPHMEHACMBIX CIPbS # MATCPHAIOB, HPPEKTHBHYIO IKC-
myataumio CK3 u CHU3, Kotopbic OH JOIKeH NPEIOCTapuTh padoT-
HMKAM NPH MX HEeODXOAMMOCTH, 0BeCneynTh canuTapHo-ObITOBOC M
sevedHo-npodunakTHieckoe obeayknBanne paboTHUKOB, PEAUM TPy-
212 M OTAbIXA PAGOTHUKOB, YCTAHORICHHbI 3AKOHOAATEALCTBOM.

Pabotonarenh He MMCET NPaBa NPUMEHATH HOBBIE ChHIPHE W MaTe-
PUaNbl, HE NPOLIC/IIME IKCHEPTHIY MX BAMAHNS Ha ueioBexa (cra-
b8 21 3akona).

Tpn oGHapykeHnn y paboOTHHKA NPH3HAKOB NPOPECCHOHATBHO-
ro 3a60NCBAHMS WIM  YXYMIEHMA 310POBBA M3-3a  BO3ACHCTBUS
OBII® paGotonaTenb Ha OCHOBAHMM MEAMLMHCKOTO 3aKMOYEHMS
JIOJIKEH NIEPEeBECTH €0 Ha ApYryio paboTy, He CBA3AHHYIO ¢ BO3Aeii-
crenem OBIIOD (crates 9 3akoua).

PaGoTtHuK MMeeT npaBo 6e3 KaKuX-1uGo nocneactsuii s Hero
OTKA3ATHCS! OT BLINOJHEHMS! PabOTHI B Cyuae BOSHWKHOBEHMs! HENo-
CPE/CTBEHHOI ONACHOCTH €10 KH3HM M 310POBbIO 10 YCTpaHeHus
ITOI ONACHOCTH. .

OBszannocmu pabomnuxa onpederens: cmamoeti 15 3axona. PaGot-
HMK 06si3aH cOOMIOAATH HOPMBI, TIPABMAA M WHCTPYKLMM 1O OXpaHe
apyna, npumenaTs CK3 u CU3, npeaycMOTPeHHBIE MHCTPYKUMSAMM,
NPOXOAMTH B YCTAHOBJICHHOM NOPSAKE 00Y4eHHE, MHCTPYKTAX W 1PO-
BEPKY 3HAHUIT NPABII M HHCTPYKUMIT 110 oXpanie Tpyaa. On oBs3aH He-
MEUICHHO COOBLIATL CBOEMY HEMOCPEICTBEHHOMY PYKOBOAMTENO O
JOBOM HECHACTHOM Cllydae, 0OHAPYXeHNN NPoecCHOHANLHOTO 3360~
NICBAHMS, O CHTYALMSIX, KOTOPHIE CO3AAIOT YIPO3Y KHU3IHA U I1OPOBBIO.

Cmameeii 12 3axkona ONpeaeneHo, YTO B KaXaOH OpraHu3aumu,
OCYIECTBASIOLICH NPOM3BOACTBEHHYIO ICATEABHOCT H C YHCIEHHO-




image183.jpeg
366 Pasdea VI. VIIPABTEHHE BE30ITACHOCTBIO TPY)IA

crbio Gosiee 100 paGoTHHKOB, cozdaemcs cayxwcGa oxpanst mpyoa wan
BBOAMTCH JAOJKHOCTb CMEUMATHCTA 1O oxpake Tpyia. [Ipn menbieit
YMCACHHOCTH PEIICHHE O BBEACHMM CAYKObBI OXpaHbl TPy Wi
JIO/KHOCTH CIELMATHCTA 110 OXPAHE TPYAa NpuHumaeT paboTomarens
€ YHETOM CHeuH(pHKN ACATEALHOCTH NPEANPHITHS.

PaBoTHMK He HCCET PACXOA0B HA (DMHAHCHPOBAHME MEPONPHH-
THIl N0 yayuIennio yeaosnit uo oxpane Tpyad. Puxancuposanue
ITHX MEPONPHATHIT B OPraHn3aumsx (kpome Qeaepanbibix yupexie-
Huit) ocyuectansiercs B pasmepe ne menee 0,1 % cymmbi 3atpar na
NPOM3BOJACTBO MPOAYKLIMK, 2 B OPraHM3almsiX, 3aHUMAIOMINXCH IKC-
IIYATAUMOHHOI NeATENLHOCTBI0, — B pasmepe He menee 0,7 % cym-
MBI KCIUIYaTaLMOHHBIX PACXOIOB.

Menepanbhiblit 3akoH « 06 0643ameabHoM COUUAILHOM CMPAXOGaLUL
om HecuacmubIX cayaes na npoussodcmee u nPoPeccuonarbix 3abone-
ganuil» ONPeesieT IKOHOMHUECKHIT MEXAHN3M YTIPABICHUS PUCKOM,
YCTAHAWIMBAET MPABOBBIC, IKOHOMMUECKHE M COUMATLHBIC OCHOBBI
0653TENBHOIO COUMATLHOTO CTPAXOBAHMS OT HECHACTHLIX CIIYUACH HA
npoussoacTse u npocdzabonesannii. 3aKoH ONpeaENsCT NOPSIOK BO3-
MEILEHHS BPE/IA, NPHUMHEHHOTO KH3HN W JN0POBLIO paboTHHKa npyn
BLITIONHEHUH MMM TPYIOBBIX 06s13anHocTell. CornacHo 3romy 3akony
06A3ATENLCTHA 110 BOMELIEHHIO BPe/1a PAGOTHHKY (3ACTPAXOBAHHOMY)
Geper Ha cebs Donn counaasnoro crpaxosanus (PCC) (crpaxonumk),
KOTOPBIil FAPAHTHPYET MX BBINOAHEHHE JLLKC NPH AHKBHAALNK Wik
GankpoTeTse npeaAnpusTHst (crpaxosareis). Tpeanpuars exemecsi-
1o nepeuncasior 8 DCC cTpaxosbie CyMMbI B 3aBHCHMOCTH OT Kilacca
NpOGECCHOHATLHOIO PUCKA OTpaceil (NOAoTpacieit), B COOTBETCTBIM
€O CTPAXOBLIMM TAPHDAMH, PA3MEPEI KOTOPBIX YeTaHarIuBaloTes Me-
AcpaibibiMi 3akonami. OTHecenme oTpacieil (11010Tpacaeii) IKoHo-
MHKH K TOMY M HHOMY KJIaccy npoheCcCHOHQILHOTO PHEKA OCylue-
crasieres no Mocranornenmio Mpasurenbersa.

K apyrum @epepanvhbiy 3akonam (P3), peryimpyloumm or-
ACAbHBIC BONPOCH! GEIONACHOCTM TPyda, MOKHO oTHectH @3:
«O  NPOMBIICHHON BE30MACHOCTH  ONACHBIX  [POM3BOACTHCHHBIX
obbekTons (1997 1.), «O noxapnoii GesonacHoctus (1994 r.), «O pa-
ananmonnoit Gesonacuoctis (1996 r.), «O 3aimre HaceaeHHs  Tep-
PUTOPHIT OT YPE3BLIMANHBIX CHTYALMIT IIPHPOAHOTO M TEXHOFEHHOIO
xapaktepar (1994 r.), «O canuTapHo-3nMAEMHOIOTHYECKOM Braro-
noayuuu Hacenenusi» (1999 r.), «06 ocHosax 00H3aTebHOTO COLM-
anbHoro crpaxosakusi» (1999 r.), «O npohecCHOHAILHBIX COI3AX, HX
npaBax M rapaHTusx aesitebioctis (1996 r.).
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(OCHOBHBIE HOPMATHBHLIE NPABOBbIE aKThI NO Ge30MACHOCTH TRYAS

TocyapeTennbe CTANIAPTH CHCTeMBI CTARAAPTOR HezonacHocTH
1pyaa (FTOCT CCBT). Cucrema CTaHAapTOR Ge30NacHOCTH TPYAA, YT~
pepaiettas FoccTanaapTom Poccuu’, ABASETCH OCHOBHBIM BHIOM
MOPMATHBHBIX NIPABOBBIX AKTOB M0 GE30MACHOCTH TPYAA 10 BBEACHMA
TeXHHUECKUX PEIIAMEHTOB, Pa3pabaThiBACMbIX B COOTBETCTBHM C 3
«O TexHuecKoM peryauposannis 2002-ro roaa.

Cucmema cmandapmos Gesonacnocmu mpyoa (CCHT) — 510 onHa
W3 CHCTEM TOCYAAPCTBCHHON CHCTEMbI CTAHAAPTH3ALNMN (rco).

~ Wudp (Homep) CCBT B cneteme rCcC — 12. CCBT npeacrasasiet

€0BOIE MHOTOYPOBHEBYIO CHCTEMY BIAMMOCBS3AHHBIX CTAHAAPTOB MO
Ge30MacHOCTI TPYAA. DOl CHCTEMOH CTAHIAPTHIOBAH K TpeboBanns
GesonacHocty, Beeien pasaen «Tpebosanns BE30NacHOCTH» BO BCE
WILIb TIPOCKTHOI AOKYMEHTALMM HA CCPUIAHO BHINYCKACMYIO MPO-
JYKIHIO, A TAKKE B PaGOUYI0 KOHCTPYKTOPCKYIO TEXHOJIOTHUECKYIO
JOKYMEHTAUMIO.

CCBT sraouaet B ce0si HECKONBKO NOACHCTEM.

ToGauua 6.2, TIOACHCTEME CHCTEMB CTARIAPTOB GEIONACHOCTH TPYAA

Windp noscwc-
e CCBT

ToyRR
Cranaap TPeGOBINAR W HOPM 10 HAIM OBINO — YCIGRMEAT TGO 1O
1 wwoﬂm»ufw,mw-mnlammummmﬁam.wlwmm
o ypos
WMWWIW*WIW
2 lmmxuxwmwmnw,mw
KOHTPORR BLONHEHIA TV TPeGoBaNMA
wummlwmmnmm~m
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B CCBT npuusTa caeayiomas cucrema obo3Hauennii:
FOCT 12. X. XXX — XX
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Hanpusep, FTOCT 12.1.005—88 «OGumne CaHHTapHO-TUTHEHN-
yeckue TpeGoBaHus K BO3AYXY paboueii J0HLI» BXOMHT B MOACHCTE-
My |, MMEET MOPSUIKOBBIII HOMEP 5 B TOACHCTEME M YTBEPKICH B
1988 r.; TOCT 12.2.032—78 «Pabouee MeCTO npu BLINOTHEHUH pa-
6ot Cchas. Oﬁlllyll.‘ IPrOHOMHYCCKHE Tpcﬁom'muu- BXOAWT B NOJCHC-
TEMY 2, MMeET MOPAAKOBBI HOoMep 32 B NOACHCTEME W VTBEPXICH
B 1978 r.

B nacrosuee BPEMA JIO NPHHATHHE COOTBETCTBYIOIMX TEXHMYE-
CKHX W TeXHONOTHYECKHX pernamentos kpome I'OCTor CCBT k
Apyrum HL‘“CT“)’H)IHHM HOPMATHUBHLIM TPABOBLIM aKTaMm B obnactn
6e30MacHOCTH TPYIa OTHOCHATCS: rMrueHuntdcckue nopmarnser (IH),
canuraphbie Hopmbt (CH) 1 canmraphble Hopmer i npasuna (Can-
TMuH) Tockomcanwonuananzopa PoccHu; CTPOMTENBHBIE HOPMBL M
npasuna (CHull) Tocerposi Pocewnn; npasuna desonackoctn Foc-
roprexnamopa Poceun; nokymentaums Focamepronansopa Poccuu,
HanpuMep, npasuiaa yctpoicTsa sneproycranosok (IY3), Mexor-
paciieBbie NPABWIA 1O OXpane Tpyaa (npasuia Ge30NACHOCTH) Nph
IKCIIYATALUHMN DAEKTPOYCTAHOBOK; MEKOTPACAEBbIC NPABHIA NO OX-
pane Tpyaa (ITOTM) Muntpyna Poccun, a Takke Mexotpaciesbie
OPraHH3aLHOHHO-METOAHYCCKHE JOKYMEHTBI (llO.’IO)KeHM)I. METOAN-
yeckue ykazanust (MY), pykosoactsa (MP), pekoMeHnaumu, KoTo-
poie npunstel Mpasurenscrsom Poceun, Muntpynom Poceun, op-
FAHAMM HAN30PA W KOHTPONs 33 GE30MACHOCTBIO M OXPAaHOi Tpyaa.
Otpac/ieast JIOKYMEHTALUMS N0 OXPAaHE TPYAa NpeAcTamicHa COOT-
BETCTBYIOIMMM NPABWIAMM BeleHust paboT, OTPACc/eBLIMM CTaHAap-
Tamu (OCTamu) M OTPACACBBIMH OPFrAHH3AUMOHHO-METOIHUCCKHMMH
JOKyMEHTAMM. YKA3aHHbIC MMHUCTEPCTBA W BEAOMCTBA TIOC/E peop-
ranu3auun DeaepanbHoOi UCHONHNTEILHOR BAACTH MEPECTANN Cy-
WECTBOBATL, @ MX (DYHKUMM Nepefanbl APYrUM MMHMCTEPCTBAM,
cyxk6Gam M areHTCTBaMm.

1.2. OpraHu3auMOHHble OCHOBBI 6€30NacHOCTH TPYAA

1.2.1. Opranm ynpasnenus 6€301acHOCTsIO TPYAS, HaA30pa
M KOHTPONA 33 OXPAHOH TPyAa

[OCyAapCTBEHHOC YNPARICHHE OXPAHOH TPYIA OCYUCCTBASETCH
lpagumeascmeon Poccuiickoii Pedepayutt HENOCPEACTBEHHO WAK TIO
£10 TIOPYICHHIO (DEACPILHBIM OPFAHOM MCHOHHTEALHOI BIACTH 110
Tpyay 1 ApYrHMH (EICPAIBHEIMH OPFaHaMu MCNOAHWTENBHON BAd-
e, Pacnpeienenne NOAHOMOUNI B 061aCTH OXpaHbl TPYAA MEAILY
(helepATbHBIMI OPIAHAMM HCNONHNTEALHON BIACTH OCYLIECTBISICTCH
INpasureascraom PO,

(Dejepaibiibic OPraHbl MCIONHHTENBHOM BIACTH, KOTOPLIM Npe-
JIOCTARACHO MPABO OCYIECTRACHHS OTACABHBIX (hyHKUMI HOPMATHB-
HOTO NPABOBOFO PETY/IMPOBAHMS, CHCLMWIBHbIE PAIPEUINTENLHEIC,
HAZIOpHBIC M KOHTpOABHbIE (YHKIMK B 0GAACTH OXpaHbl TPyAa,
O6M3AHB! COMNACOBBIBATH NPUHIMACMBIC MMH PELICHMS B 00acTH
OXPAHBE TPY/A, @ TAKAE KOOPAHHMPOBATH CBOIO ACHTENBHOCTL C (e~
JICPAIBHBIM OPrAHOM MCIOMHHTEIBHON BIACTH 1O TPYLLY.

Vnpaeaenue Ge30iacHocmbio mpyoa OCyUeCmeaRemen ynpasromu -
Mit Opeanasu HECKONBKNX YPOBHEi: (heNepalibibiM, OTPACACEbIM, pe-
THOHANLHBIM, IPEANPHSTHIA

B cootserctsiit ¢ Menepanbhbin 3aKkoHoM «O6 0CHOBAX OXpaHbl
Tpyaa B PO» ynipasienye OXPaHOi TPYIA OCYUICCTRASETCH OPraHaMi
HCIONHUTEABHOI M 3aKOHORATENLHON BIACTH.

TMocne aaMHHNCTPaTHBHOI pedhopmbl (eaepaibHbIX OPTAHOB HC-
noansTeanioi Baacth 2004 roga GYHKUNH HCOMHHTENBHON BAICTH
fIepeaatbl MIHHCTEPCTBAM, areHTCTEaM H cayx0am. Munuctepcrsa
npuaBarsl POPMUPOBATH NOINTHKY H HANpamieHns paGoThl B noase-
JIOMCTBEHHBIX €MY OTPACHsX, QrEHTCTBA PEAIN3IYIOT ONPEACICHHbIC
MUHNCTEPCTBOM HANPABICHMA W BIALL PaGoThi, a CAYKOb — KOH-
TPOAKPYIOT M HAAMPAIOT 33 NPABHILHOCTD PEANHIALIN ONPCACCH-
MO MHHMCTEPCTBOM paboThl Ha BCEX YPOBHSX HCNONHNTEALHON
RIACTH.

Takoe pazneienne GyHKUMi 1 0043aHHOCTEH CACMYET NPH3HATL
DITMMATBHBIM UL PelicHMs ynpaientieckux sazad. Xors Goib-
WHHCTBO CAYAD HAA30pa NOABEAOMCTBEHHb! COOTBETCTBYIOWIMM MM~
HHMCTEPCTBAM, OHW HE HAXOIATCS B €10 HENOCPEACTBCHHOM MOXH-
HEHMH.
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B HacTosiliee Bpemsi OCHOBHBIM OPFaHOM YNDARICHWUS OXPaHO#
TPy ABAseTCs MUHHCTEPCTBO 3APABOOXPAHEHHA W COUMAILHOTO pad-
sutHa Pocewiickoin Menepaunn (Munsapascoupassurus Poccuun), Ha
KOTOPOE BOIIOKEHB! HYHKUMK 110 BHIPABOTKE TOCYAAPCTBEHHON 110~
JMTHKH 1 HOPMATHBHO—TNPABOBOMY PEryNMpoBaHuio B cepe 3apa-
BOOXPAHCHMS, COLMAIBHONO PAa3BUTHS, TPYIA, COUNAILHOTO CTPAX0-
BaHMWA, YCOBHI M OXPaHBI TPYAA, @ TAKKE 110 PAAY APYIUX HANpas-
Jennit. Munsapascoupassutus  Poccun  npuHumaet  caeayloune
HOPMATHBHO-NPABOBLIC AKThbI, KACAIOUINUCCH BOINPOCOB OXPaHbl Tpyaa:

* nepeteHb MeAMUMHCKUX MPOTHBOMOKAIAHMIL /Ul OcyLiecTrie-
HUS OTIENBHBIX BHIAOB NPO(ECCHOHAIBHON JEATEALHOCTH W
NEATCABHOCTH, CBA3AHHOMN C HCTOMHUKAMM TIOBBILICHHOI Onac-
HOCTH;

« eannblii Tapudro-kBanndUKaMOHHbIT cnpasounnk pabor
npoteccuit pabounx;

* nepeveHb JOKYMEHTAUMM M MATCPHIOR, NPEACTARIACMBIX Ha
TOCYAAPCTBEHHYIO KCNEPTH3Y YCIOBHIH TPyaa;

o npesesibHble HOPMbI MEPEHOCKH M NEPEMELIEHHs TsKecTel
pabotHukaMu B Bospacte no 18 ser;

* NOPsAOK OOy4eHNs U NPOBEPKHM 3HaHMIl TpeGoBaHMIl OXpaHbl
TpyAd PabOTHMKAMM OPraHM3alUMii W NPOBEPKY 3IHAHMI OT-
NEBHBIX KATErOPHil 3aCTPAXOBAHHLIX PAbOTHHKOB 3a cueT
@ouna coumanbioro crpaxosanus Poccwiickoit  Denepannn
(DCC PD);

* nojoxenne 06 OCOGEHHOCTAX PACCACAOBAHMS HECHACTHDLIX
CYHACB Ha NPOH3BOACTBEE & OTACAbHBIX OTPACAAX M OPraHH3a-
UMAX, a TakKe (POPMbI JIOKYMEHTOB, HEOOXOAMMBIX LIS pac-
C/IC/IOBAHMS! HECHACTHBIX CIYHaeB HA NPON3BOACTEE;

* MEXOTPACAEBBIC NPABHIA W THIIOBLIC HHCTPYKUHH 110 oxpaue
Tpyaa;

* KPHTEPHM ONPEIC/ICHHUS CTENEHM YTPaThi NPO(ECCHOHANLHOM
TPYAOCTOCOOHOCTH B PE3y/ibTaTe HECUACTHBIX CY4acB Ha Npo-
H3BOACTBE M NpodeccHoHanbHbBIX 3a60neBaHMil;

* M pAL APYTHX, KOTOpPbIE paHee GbUTH 3aKpenacHbl 3a MunTpy-
oM 1 Munaapasom Poccum.

B ykazsaHHoM nepeuHe OTCYTCTBYeT paspaboTKa CaHWTAPHBLIX
HOPM M NPaBHa, KOTOPBLIC paHblie BLINOJAHAL rOCCﬂHBIIIU]lIaﬂ)Op
Poccuu, BxoauBlumit 8 CTPYKTYpPY ynpasaxentoro Muuaapasa Poc-
cuu. B nanpHeiiieM yKasaHHbIC IOKYMCHTb DYIyT yTBEpXAATbCSH B
KAueCTBC BEIOMCTBECHHBIX, OIHAKO 3aPErHCTPHPOBAHHBIC paHee B

Muniocte PoccHu AOKYMEHTBI AeHCTBYIOT B Kavecte oOiiedene-
PWIbHBIX.

Muanpascoupassutine POcCn ne gnpase ocywecmesmo yuxuuu
Konmponio u nadsopy & obaacmu Gesonacnocmu (oxpanst) mpyoa, Ko-
pbie 3AKPENCHbl 3a OpyeumMu cayscoamu.

DopMHPOBAHNE TOCYIAPCTBCHHON NONMTUKH B ODAACTH OXPaHb
N3 BOINOKCHO Ha omdea noaumuxu oxpanw mpyoa Jenapmarenma
uainkox omuowenuit Munanpascoupassutis Pocenn.

Toapayiesnenys Mo OXpane TPyAa COMIAHBI B OPIaHAX MCTIONHN-
RALCKOIT BIACTH CYOBEKTOB (heepaltun 1 B TEPPUTOPHAILHBIX 101~
caernsx Munanpascoupassntus Pocenn.

MecTHas aIMHHHCTPAIINS B COOTBETCTBUM € (DENCPAIBLHBIM 3aKO-

«0 mectiom camoynpasienun 8 Pd» obecneunsaer cobione-
CAHNTAPHBIX MPABHI, HOPM W THIMECHUYECKHX HOPMATHBOB Ha
MTOPHH CBOMX PAHOHOB, B TOM 4MCie HA MPOM3BOACTBEHHbIX
KTax.

BaxHeittunm opraHoM ynpamienns Ge30nacHOCTBIO TPYAA siBsi-
A cayaba oxpanst mpyda npeonpusmus, KOTOpasi OCYIUIECTRASCT
ok 32 cobaoaeHueM Tpebosanmit 6e30NACHOCTH, OnpeacacH-

JAKOHOAXTC/ABHBIMI W HOPMATHBHBLIMH NIPABOBBIMM AKTaMM, W
HiayeT paboTy N0 YAyMIICHWIO YCAOBMIL M OXpaHe Tpyaa Ha
NPUSTHH.

B opranusaumnsx no muuumaruse paboronareas u (man) pabot-

KOB COBAAIOTCS Komumeme: (Komuccuu) no oxpane mpyda. B nx co-
4 NAPUTETHON OCHOBE BXOAAT NPEACTaBuTENM padotonarencii,
CCHOHAIBHBIX COIO30B MM WHOTO YTIONHOMOYEHHOTO PaboTHM-
W NPEACTABMTEABHOTO oprana. THNosoe nosoKeHUe O KomuTere
IMHCCHM) 110 OXPAHE TPYJA YTBCPRKAACTCH (PEACPAILHBIM OPraHoM
OAHUTEALHON BAACTH 110 TPydy. Komuter (KoMuceus) 1o oxpate
ld OPraHM3yeT COBMECTHbIC JieiicTsus pabotonatens u paborTHu-
no obecrneueHnio TpeboBakMii OXpaHbl TPYAA, NPEAYNPEAICHHIO
W3BOACTBEHHOTO TPABMATH3MA W MPOGECCHOHLIBHBIX 3a001eBa~
, NPOBEICHHE NPOBCPOK YCIOBUIT M OXpaHbl Tpyaa Ha paboumx
X H HHBOPMUPOBaHHE PAGOTHHKOB O PE3YAbTATAX YKA3aHHBIX
BEpOK, 6O NPEUIOKEHHH 10 OXpaHe TPy/a.
Baxneitwei gynkumeii cucremsl ynpasieHus 06e30nacHoCTbIO
I SIBASCTCH HA030p W KOHMPOab 33 COBNONCHUEM 3aKOHOAATE b=
M HOPMATHBHBIX NPaBoBBIX aKToB. Hansop u KoHTposs 3a oxpa-
il Tpyna OcyuIeCTRASCTCS Yepes 2ocydapemeennii Hadiop u eedom-
HHbIE KOHMPOA.
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B Hactosiuiee BpeMs OCHOBHBIMM OPFAHAMMH, OCYILECTRASIOUMMI
HALI0p M KOHTPONL B chepe GezonacHoCTH (OXpaHbl) TPYAA, SBARIOT-
cst cnenyomme cayk6st ((heaepanbHble Han30pbl):

» @enepansnas cayxda no Tpyay u samstocrn (Pocrpya), koro-

past HaXOAMTCA B BejeHun Munsapascoupassurust Pocunn;

« @esepanbias cayKkba 1o Hasopy B cdepe 3aumMTH NPas noTpe-
Oureneit u Gaaronoayums nacesenus (Pocnorpednansop), nou-
pefomMeTBeHHas Munaapascoupassutus Pocuum;

» Menepanbuas cayx0a no namopy s cepe 3pasooxpanenns u
counanbioro passurus (Pocaapassanzop), 1noaseaoMcTBeHHas
Munsnpascoupassutus Pocnim;

» @enepanbias cyx0a 10 IKOAOIHIECKOMY, TEXHOIOTHIECKOMY H
aromnomy namsopy (Pocrexuansop), HOAYHHSIOLANCH HENO-
cpeacrsenno [pasureaversy PO;

» Tocynapersennbiit noxapuii naasop (Pocnoxnansop);

« Tocynapcrsennas mucnexuns Ge30MACHOCTH A0POKHOTO ABHAKE-
nus (FTUBJI).

PaccMOTPMM OCHOBHBIE HAIIOPHBIC W KOHTPOIbHbIC (DYHKLMK

yKa3anHbIX cayxk0 u opraHos.

Dedepavnan caywba no mpydy u sansmocmu (Pocmpyd) ocyuie-
CTBASIET HAA30P W KOHTPOIL 32 COG/IONCHHEM TPYIOBOTO 3AKOHOMA-
TEALCTBA M HOPMATHBHBIX TIPABOBBLIX AKTOB, COACPAALINX HOPMBI
TPYAOBOTO 1PaBa, 4 TAKAE OCYUIECTRASET NPOBEPKM, obcaeaoBaHus,
BbULAMY ODA3ATENLHLIX JUIS MCIIONHEHMNs Npeanucanmii of yctpatie-
HHH HAPYUICHWIt TPYIOBOTO 3AKOHONATCLCTHA M NpPHBJICHCHHE B~
HOBHBIX K OTBCTCTBEHHOCTH, AHAH3 COCTOAHMS M NPHYMH NPOM3-
BOJACTBEHHOIO TpaBMaTM3Ma W pa3paboTKy NpetoxeHnii no ero
NpoHAAKTHKE W PsUL APYTHX YHKUMIL.

Dedepasvnan cayxcha no nadsopy 6 cipepe sauumot npag nompei-
meaeii u Gaaeonosywusn nacexenusn (Pocnompebuadiop) ocyuiectriser
TOCYAAPCTBEHHBIH CAHHTAPHO-2TMACMHONOTHYECKHUIT HAN30P 33 CO-
Ga101eHHEM CAHWTAPHOTO 3AKOHOAATENLCTBA (PMIHCHUUYECKHX CAHN-
TAPHBIX HOPM M MPABKI) M OPTAHM3YET BEACHHE COLMAILHO-THINE-
HHYECKOTO MOHHTOPHHTA M JCATEILHOCTh CAHHTAPHO-IMHAEMHONO-
ruueckoit ciyx6n Pocenu.

Dedepasvuan caymba no nadiopy 6 cepe 30pasooxpanenus u co-
wuaasnozo pazsumus (Pocidpasnadsop) OCWECTBAAET KOHTPOJbL 3a
NOPSAKOM OCYUIECTBACHUS MEAMKO-COUMATBHON KCIEPTH3bI W yC-
TAHOBJICHHEM CTENeHH YTpaThl NPodeCCHOHANBHON TPYAOCTOCOBHO-
CTH B Pe3ybTaTe HECHACTHBIX CIYMaeB HAa NPOM3BOACTBE M npodec-
CHOHANLHBIX 3a601eBaHMii.

Dedeparvnan caymha no IKOAOUMHECKOMY, MEXHOAOUHECKOMY U
wmomnomy nadzopy (Pocmexnadsop) sipisiercsi Camoi KpynHoit wai-
HOH Cy /DO, e¢ NOAHOMOMMA O4CHb LWHPOKH M B PaBHON Mepe
BAIOTCS OXPaHBL TPYA, OKPYXKAIOUICH CPe/bl 1 4PE3BLIMAIHBIX CH-
umit. Cyk6a aBAsercs OPraHoOM TOCYAAPCTBEHHOTO Peryanposa-

Ge30MACHOCTH NPH MCTIONBL3OBAHMKM ATOMHON SHEPIUM, YO~

OMEHHBIM OPFaHOM B 061aCTH NPOMbILLIEHHOM OesonacHocTh,

IIHOM TOCYAAPCTECHHOTO FOPHOTO HAL30PA, OPraHOM FOCYAapCT-

HOFO DHEPIETHYECKOTO HAM30PA, YIOJAHOMOYEHHLIM OPraHoM B

ACTH OXpaHbl aTMocepHOro Bo3ayXa. HansopHbie u KOHTPONb-

¢yukumnn Pocrexnansopa sechma obwmnphbl. B obaactu Geso-

MOCTH Tpya POCTEXHAII0P OCYIIECTRISET HAAIOP M KOHTPOIbL

BeI0NaCHOCTBIO KCIUIYATALMN TPY3ONONBEMHBIX MALIMH 1 MeXa-

MOB, COCYIOB NOA JamicHHeM, Ge30nacHbiM BeiehueM pabor

M paspaBoTke NONE3HBIX MCKOMACMBIX, 32 NPABHABHOCTL YCTPOli-

# Ge30NacHOCTb IKCILIYATAUMM DJNIEKTPHUCCKHX M TEMIoMC-

BIYIOLMX YCTAHOBOK, COGIIOACHMEM NPaBHil IKCIYaTalMi yec-

BOK, SRISIONAXCH HCTOUHMKOM MOHM3MPYIOIMX M3NyueHMil.

B oranume ot apyrnx Haasoprbix cayx6 Poctexnanzopy npeaoc-

CHO 1IPABO NPHHUMATE HOPMATHBHO-TIPABOBLIC AKTHLI W OCYILECT-

Jauuensposatne paboThl NPEANPHATHIL M OpPraHn3aumii B 3a-

eHHOI 32 HUM Chepe NeATeNbHOCTH.

Tocydapemeennviit noxcapnwiii nadsop (Pocnoxcradiop) ocyuiects-

Ha130p 3a cobaloaeHnem TpeGoBatuit NoxapHoii GezonacHocTH

MOAHEHNEM NOKAPHO-NPOGHAAKTHHECKHX MEPONPHATHIL.

Tocydapemeennan uncnexyus Gesonackocmu 00poXMHO20 OBUNEHUA

[BJUD ocywiecTsasier Haasop 3a Ge3onacHoil okenayaraumeit

HCTIOPTHBIX CPENCTB.

Tepeuncientbie HAN3OPHBIE OPraHbl MOCTPOCHL 10 TEPPHUTO-

BHOMY npu3Haky. TIpeICTABMTEN YKA3aHHBIX OPraHOB MMEIOT

BO:

» GecrnpensTCTBEHHOrO JI0CTYNAa Ha  NOJABEJOMCTBEHHBIE 00b-
EKTHI;

* HA NOAYUEHME OT OPraHOB MCHIONHNTEALHON KIACTH, MCCTHO-
O CAMOYNpPaBAeHHsi W PYKOBOACTBA NPEANPUSITHIL, opraHn3a-
umit M yupexaeHuit Beeit HeoOXOAMMOM st MX paboTsl MH-
hopmaunm;

* BbUIABATL PABOTOAATENAM W JIOJKHOCTHBIM JIHILaM 06sI3aTeNb-
HBIC /UI HCTONHEHMA NIPEANNCAHNS: HAATaTh HA HAX B COOT-
BETCTBMM € YCTAHORIEHHBIM 3aKOHOAATEALCTBOM PD 06 atmu-
HHCTPATHBHBIX NPABOHAPYUICHMAX NOPAKe WTPacbl;
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JOMKpaThl, GA0KH, pyuHble nebeakun, MdTol (rpy30BbIC W 1S NOABE-
Ma mofeit).

Kpan — 310 rpysonoxseMHasi Mauinna, npeaHasHaucHsas s
NOABLEMA M NEPEMCIUICHUSA TPY3a, NOABEIICHHOTO ¢ NOMOULLIO py3o-
BOrO KpIOKa WIH JIPYTOro rpy303axBaTHOro opraa.

Ocnosnvie oOnacHocmu, B03HUKaKWue npu IKcnayamayuu nodses-
HO-MPAHCROPMABIX MQUIUR U _vcmpom'ma:

* MAZEHUE TPY3a € BLICOTH BCACACTBHE PA3IPhIBA IPYIOBOTO Ka-

HATa MAM HEMCNPABHOCTH rpy303axsarHoro yerpoiictsa (M3V);

* paspylieHHe METATIOKOHCTPYKIMM KpaHa (TAroBoro oprata —
B KOHBEHEPHLIX YCTAHOBKAX);

e noreps yC'rOﬁ‘ll|lK)CT" M NAICHUE CTPENOBBIX CAMOXOAHBIX
KPaHos;

* CnajanMe Kawata win uenu ¢ 610Ka 0coGeHHO Npu noaveme
rpy3a, KpOMe TOro NpH packauke G10Ka BOIMOKHO cOCKAlb-
3BIBAHME KAHATA WK LENH C KPIOKa;

* CAMOMNPOU3BOJILHOE ONyCKaHue py3a npu  HCHoab30BAHHK
PY4HBIX 1€0E0K, NPH ITOM MOKET MMETH MECTO TPABMUPORA-
HHUC KAK CAMMM IPY30M, TaK M NPHBOAHBIMH PYKOSTKAMM;

* CPbiB BHHTOBBIX, PCEYHBIX M THAPABANYECCKHX JAOMKpATOH,
€CAH OHH YCTAHOBJACHBLI HA HCyCTO“‘IHI!OM M HETIPOMHOM OC-
HOBAHHUH WIH HE BEPTHKAILHO (C ImKJIOHDM). a TaKxe camo-
NPOHIBOJLHOC ONYCKAHNE;

* PyuHbIC 6639?1“»‘:0“5“3 TEACKKH MOTYT SIBAATLCH UCTOUHUKOM
TPABM NPH NOTPY3KE W PAa3rpy3Ke KPynHorabapuTHOTO rpysa.

TToabLeMHO-TPAHCIIOPTHBIC MALIMHBL COAEPKAT GOABUIOE KOAHYC-
CTBO p:\:nmSpaanlx MEXAHUIMOB, 00AA0LMX KOMIICKCOM MeXa-
HHYCCKMX OHHCHOCl'Cﬁ, NEPEUHUCACHHBIX BbILLIC,

OnacHas 30Ha l'lOIl'L\CMIK)-Tpﬂl(CﬂOpTHOVI MAUIMHBL HC ABASCTCH
NIOCTOAHNOI M NEpeMeuiaeTcss B NPOCTPAHCTBE NPH MepeMelieHn
BCEH MAWMHBI WK e OTACBHbIX YacTeil.

Kontponsibie BOnpock!

1. Hazosure OCHOBHbIE WCTOMMWKM M APWUMHBI NONYYEHHA MEXIHHYECKHX
TPaBMm Ha NpoM3BOACTBE.

2. Kakue peswenus u QecTBUA TEXHONOrMHECKOro OBOPYAOBAHUA 1 HHCTPY-
MEHTa RENWOTCR Hawbonee onacHbimm?

3. KaKoil pyuMOR W MEXaHA3HPOBaHHBIN CMECAPHBIN, CTONAPHBIR M MONTEN-
MBI WHCTPYMEHT MOMET RBNATHCA MCTOMMMKOM MEX3HWUECKORH TPaBmbil
PacCMmOTPHTE BOIMOKHBIE NPHUHHI NONYYENHA TPABMBI,
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4. Kakne Buabi NOABEMHO-TPAHCNOPTHOTO OBOPYAOBaHMA NPEACTaENatoT
HanBonswyto onacHocTs?

5. KaKoBbl OCHOBHbIE OMACHOCTH MOABEMHO-TPAHCMIOPTHBIX MAWMH W YCT-
poncta?

2.2. ®Mu3MYeCcKHe HeraTHeHble HaKTopbI
2.2.1. Bubpoakycruueckmne xonebanms

Bubpoakycruueckue Koaebanun — 370 ynpyrue konedanns tsep-
AbIX TCA, ra’os u )KHI[KOCTCﬁ. BO3HHKAKOUINE B puﬁoqcﬁ 30HC nNpu
[’IIGOT!: TCXHOJIOIMYECKOro DGOP)’HOBL\NHH, JIBUAKCHHM TEXHONOTHYC-
CKHX TPAHCNOPTHLIX CPCACTB, BbINOJHEHHH pamooﬁpa:umx TEXHO-
JIOTHYECKHMX Onepaumii.

Bubpaums

Buﬁpllﬂlﬂ — 3TO Manble MEXaHM4YECKHe KoaebaHns, BOIHHKAIO-
IMe B YNIPYIrux Teaax.

HcTounuKaMK BHOPAUMH MOTYT SRIAATHCS:

. BO}BPBmé-ﬂOCTyI!ﬂTCJIbIIHC JBHXYUIMECH CHCTEMbI — KPHBO-
LMIMHO-UIATYHHBIC MeXaHu3Mbl, nepdopatopsl, BUOPOTPam-
GoBku, BUOPODAPMOBOUHBIE MALLIMHBL M AP.;

* HEYPAaBHOBEUICHHBIC BPALIAIONIMECH MACChl — PEXYUMI HHCT-
PYMEHT, Apenw, Lll.IlMlDOBafleth MAlIMHBL, TEXHOJOIHYECKoe
obopyaosatue;

« YAAPHOC BIAMMOEHCTBHE CONPATACMBIX JCTaNeil — 3ybuatnbie
nepeaayt, NOAMNHUKOBLIE Y3bl;

+ 0GOpYIOBAHKE M MHCTPYMEHT, HCTIONLIYIONIHE B TEXHONOTHYE-
CKHMX LesX ylapHoe Bo3aeiicTane Ha obpaGaTbiBaemblil MaTe-
pHan — pybuabHbie B OTOOIHBIE MONOTKN, NPECCHl, MHCTPY-
MEHT HCTIO/Ib3YEMBIit B KJCHIKE, YEKAHKE W T. L.

OGnacTh pacnpocTpaHenus BUOPALUNK HA3LIBACTCS ubpayuon-

HOIl 30HOIL.

Iapamemput, xapaxmepusyiowue 6uGpayuio. Bnﬁpaum{ Xapakre-
pusyeTest CKopocTbio (v, M/c) M yckopenuewm (a, M/c”) KoneOmoweit-
st TBEPAOH NOBEPXHOCTH. OBBIYHO FTH NAPAMETPBI HA3BIBAIOT GUGPO-
CKOpOCMbIO W 8UBPOYCKOpEHUEM.

Beauunnbl BUOPOCKOpocTH M BUGpOYCKOpeHHs, € KOTOPBIMH
TNPUXOAUTCH MMETH CJ0 HEJOBCKY, HIMEHHAIOTCH B OYE€HL WHPO-
KOM JlMana3soHe. OHCPHPOBaTb c ub‘(bpﬂMH Gonbiioro ananasoxa
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* NPHOCTAHABAMBATHL PAabOTY OTAENBHBIX NOAPA3AEAeHMii 1 060~
PYLOBAHUS, ECAM MMEET MECTO YIPO3a XKH3HU M 310POBLIO pa-
GOTHHKOB JI0 e¢ yCTpaHeHus.

TocynapeTBeHHblil HAI30P 32 HCNIOAHEHNEM TPYIOBOIO 3aKOHO-
JATEABLCTBA M MHBIX NPABOBLIX AKTOB, PACCIEAOBAHME HECHACTHBLIX
CYMAEH HA NPONIBOACTBE B YCTAHORICHHOM MOPSIKE MOXET OCylile-
cruasrs TIpokyparypa Pocemiickoii @enepammn. Pewiciine no pesynn-
TATAM MPOKYPOPCKMX PACCACAOBAHMIT TIPHHIMAIOT Oprambl cyaednoi
BAACTH (CYIbI).

Dedeparvnan uncnexyus mpyoa (Pocmpyduncnexuus). Omuis w3
OPraHoB TOCYAAPCTBEHHONO HAAI0pa M KouTtpons smasercs Mene-
panbHas uHenekuus 1pyaa (Poctpymncnexkumst) npu Poctpyae Poc-
cun. B NOAYHHEHNH POCTP)’RMI(C"CKI[HH HAXOMATCH rOCYIApCTHCH-
HBIC MHCTIEKIMM TPy cyGhekToB PM, MECTHEIX OPraHOB MCNONHK-
TENBHON  BAacTH M MEXPErmoHanbHbBIC MHCNEKLMH, KOTOpbIe
CO3MAI0TCH B COCTABE TEPPHTOPHANBLHBIX OpraHos 1o Tpyay. Cuerema
MHCHICKUMH TPYAA OCYWECTRASET HAN30P M KOHTPOb 3a COBAI0ACHH-
eM 3akoHoxatenbetsa PA o Tpyse u oxpane Tpyaa, HOPMATHBHLIX
NPaBOBLIX AKTOB O BO3MEUICHHM BPEAA, NPHYHHEHHOIO 310POBLIO
Pﬂﬁﬂ‘l'HHKﬂ. O COUMANBLHOM CTPAXOBAHMMN M BLINOJAHCHHH KOUICKTHB-
HBIX JIOFOBOPOB HA NPCANPHATHIX, OPraHM3ALMAX M YHPCAKACHUAX
HE3aBHCHMO OT (hopM COOCTBEHHOCTH.

Tocydapcmeennan sxcnepmusa ycaosuic mpyda Poccuiickoi Dede-
panuu PIIGOTI!CT BO B3aMMOICHCTBMM C TIEPECUHCACHHLIMM OPraHaMKM
Hanzopa. OHa OCYWICCTBANCT KOHTPO/Ib 33 ONACHHMU M BPEIAHBIMM
BAAaMU paGoT, ONPEACAAET CHHMCOK NPOM3BOACTS, pabor, npodec-
CHil, JIOJKHOCTEH M TOKa3aTesieil, N0 KOTOPHIM YCTAHARIMBAIOTCS
JILFOTHBIE NEHCHH, NPEAOCTARAAIOTCH AONONHMTEIBHBIC OTHYCKA,
JILFOTBl M KOMICHCAUMH, OCYIECTRAACT OPraHH3aLHOHHO—METOAM~
HeCKOe PYKOBOICTBO aTTectaltmeil pabounx MecT no ycioBusM Tpyaa
M KOHTPOJIb 34 €€ Pe3yLTATAMH, CEPTHHHKAIMIO NPON3BOACTBEHHBIX
OGLEKTOB HA COOTBETCTBUE TPEOOBAHMSIM N0 OXPaHE TPYia.

Ha puc. 6.1 usoGpakena oGoOUICHHAs CTPYKTYPA YNpPaBACHMs
oxpaHoit Tpyna B Poccuu.

Bedomcmeennnii Konmpoab 3a OXpaHoOil TPYAa BEAYT CAYKObLI OX-
PaHbl TPYAA MHMHHCTEPCTB, BEIOMCTE, accounauuﬁ, KOHUEPHOB. Ha
NPEANPUATHAX, OPraHM3ALMAX M YUPEXICHMIX ITOT KOHTPOIbL OCYy-
HECTBAAIOT CAYXKOb! OXPAHLI TPY/IA MPEATNPHATHIA, @ NPH HX OTCYTC
BUM (NpY HEDONBIIOH YMCACHHOCTH PAGOTHNUKOB) — MHXCHEPbI 110
oxpase Tpyaa Jubo JIMLA, Ha KOTOPBIX 1O NPHKAZY BOINOKCHO MC-

SETEPATLHLIE OPTAHN
TOCY/IAPCTBEHHOTO
HAJIBOPA ¥ KOHTPOJIS

:
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. 6.1, OGoBuenHas CTPYKTYPa ynpasaeHus oxpanoit Tpyaa s Poccun
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nosaHenue atux obssannoctein. Kpome Toro, 31or BHIL KOHTPOIAS
OCYIECTBASIOT PYKOBOMMTENH NOAPA3ACACHHI, YHACTKOB.

Oﬁmecmaennwi Konmpoas 3a cobA0ACHHEM 3AKOHOAATEILCTBA O
TPY/e M NO OXpaHe TPyla OCYUIECTRISIOT NPodcor3sl, B YaCTHOCTH
npodroiosnbie KomuccHn. Kpome Toro, BLOHPAIOTCS yOTHOMOYEH-
HbIC (IOBEPCHHBIC IMUA) TPYAOBOIO KOWICKTHBA, KOTOPHIE OCYyLIeCT-
BAAIOT ODILECTBEHHBI KOHTPOIb.

Budws konmpoan ycaoeuti u oxpansi mpyda MOryt GbiTh BHIGOPOU-
Hble, CIVIOLWHBIC, ATTECTALUHOHHBIC, TUIAHOBLIC, BHEIAHOBLIE, HEaC-
BbIC, KOMIUICKCHBIC.

Buenaanoevie nposepku oCymecTBISIOTCS CAy KOOI OXpaHLl Tpyaa
B CBA3M C PA3HBIMK OTKA3AMM, ABAPHAMM, NPOUCILIECTBUAMM.

u(’dt‘ﬁbl? nposepKku NPOBOAATCH, KAaK Npasuio, B Macurabax Bee-
TO NPOM3BOACTBA. n[)" HX NPOBCICHUH KOHTPOAUPYETCH OTPEACNneH -
HOTO BWAQ NPOU3BOACTBEHHOE oﬁl)pynomnmc WK CPE/ICTBA KOJUIEK-
TUBHOH 3a1MThl (HANPUMEP, BEHTUASLUA, OCBELICHNE).

Komnaexcnvie npogepku NPOBOAATCH B Mmacimabax OTAeAbHOrO
MPOM3BOACTBEHHOTO YHACTKA, NPH 3TOM KOHTPOJIMPYIOTCH Ha COOT-
petcTeue TpeGopanmsiM GezonacHocT BCe BB 06OPYAOBAHMS,
TEXHONOIHUYCCKHX MPOLIECCOB, CPEACTH KOJICKTUBHOI W HHANBHAY-
ANBLHOI 3aUINTHI, 2 TAKKE COCTOAHME CTPOUTENBLHBLIX KO"CTp)‘KllHI"l
nomelenns (uexa).

1.2.2. Obyuenne, HHCTPYKTaX H NPOBEPKA 3HAHMI NO OXpaHe
pyAa

Obynenue sIBARETCS BAKHEHIMM HHCTPYMEHTOM obecnevenms
6esonacHocTn Tpyta. OGydeHHe AOIKHO OCYIIECTBAATLCH NPH 1Po-
(heccHoHaLHOI NMOATOTOBKE CNEUNATHCTOB, PAGOYMX M CAYXALINX.

()Gy‘ltHHC BesonacHoCTH TPYA OCYLUIECTRIAETCH MPH NOAYUCHHH
00pa3oBaHms B BHICUIMX M CPEAHMX CNEUMAILHBIX YHeOHBIX 3apene-
HUsIX, B cucTeMe npodeccHOHAIbHBIX yuunuL. [Lis aToro B 0bpaso-
BATE/IbHBIC MPOTPAMMBI YHCOHBLIX 3aBeIcHMil BBEACHBI Takne 0ba3a-
TebHBIC  0OWENPOGECCHOHUILHBIE AMCUMIUIMHEL, Kak  «Besonac-
HOCTh Ku3HemeatTenbHocTH» u  «Oxpana  Tpysas. Kpome Toro,
obyueHHe pPYKOBOAMTENCH M CMCUMAINCTOB OCYWIECTRASICTCH ueped
CHCTEMY TOBBILUICHUSA KIla!qu)HKﬂquL Ha NPSANPUATHAX NIPOBOANT-
€51 nepuoandeckoe obyueHne pabounx u CAYAKALUMX N0 BONPOCaM OX-
Ppambl Tpy/a.

Hucmpykmaxcu ss1510TCH BAXHBIMU B obecniedeHnn 6e30nacHo-
cru tpyaa. Cornacvo FOCT 12.0.004—90 npeaycMoTpeHo nposese-
HME FISTH BUIOB MHCTPYKTaXa:

* BBOAHBIN;

* NEPBUYHBIN;

« TOBTOPHbIL;

* BHCIUIAHOBLI

. uenenoii.

Baoousiit uncmpykmaxe npoBOANTCH NPH NOCTYILICHWH Ha paboTy
CAYAOOi OXpaHbl TPyAa NPEANpHATHS. DTOT WHCTPYKTAX 00A3aHbI
l‘lpl)ﬁTH BCC BHOBL NOCTYNAKOUINE HA NPCANPHATHE, @ TAKAKC KOMaH-
AMPOBaHHbIE W yuaumecs, npubbisme Ha npaktuky. Lleas storo
MHCTPYKTAXa — O3HAKOMHTL € OOLMMH NpasuIaMu 1 Tpcf)OBaIIHH-
MM OXPAHBI TPY/IA HA NPEANPHATHH.

Tepeuunvi uncmpykmaxc NPOBOANTCS JUisi BCEX NPHHATHIX Ha
NPEANPHATHE NEPE NEPBLIM A0NYCKOM K pabote (B ToM umcie, yua-
Mnecs, NpUOBIBILIKE HA NPAKTHKY), @ TAKKE NPH NEPEBOIC M3 ONHO-
1O NOAPa3CNCHUSA B APYToe. "HCprKT(l)( NPOBOANTCH HENOCPENCT-
penno na pabouem mecre. Llean 9T0ro MHCTpYKTaxka — M3yueHHe
KOHKPETHBIX TpeOoBatmuit n npasun obecneycHus HE30NACHOCTH PN
paboTe Ha KOHKPETHOM ODOPYAOBAHMM, TIPH BLINOAHCHUH KOHKpET-
HOTO TEXHOAOIHUECKOro npouecca.

Bee paGoune nocsie nepeuuHOrO MHCTPYKTa)a Ha pabouem mecte
JOKHBL B 3aBUCHMOCTH OT Xapaktepa paGotel u Ksanudmkaunn
npoiith B Teuenne 2..14 CMEH CmMaMuposKy TNOA PYKOBOACTHOM
JIMLLA, HAZHAYCHHOTO NPUKA30M (PAcnopsKeHneM) 110 uexy (yuacTky
M 7. n.). PaGoune D0NMYCKAIOTCH K caMOCTOATEbHOI paboTe nocie
CTIKMPOBKH, TNPOBEPKH 3HAHMI M NPHOGPETEHHBIX HABLIKOB Ge3o-
THCHBIX CocoboB paboThl.

Toemopusul uncmpykmaxc NPOBOAMTCH HE PEXe pasa B MOJIroa,
A Uit paboT NOBBILICHHOI OnacHocTH — pasa B keapra. Lleas storo
MHCTPYKTAXA — BOCCTAHOBJICHHE B NaMsATH pabOTHNKA NPaBWA OXpa-
MBI TPYAa, a TAKKE pasbop MMEIOLIMX MECTO HapylleHnii TpeboBaHuil
Be30NacHOCTH B NPAKTHKE NPOM3BOACTBEHHOIO YHACTKA, 1eXa, Npej-
MPHATHA.

Brenaanoauii uncmpyxmaxe NPOBOANTCS B CACAYIOUIMX CAYYAsAX:

* NPH BBCACHUM B NEHCTBME HOBBIX MAM NEPepabOTAHHBIX CTaH-
JapTOB, 1PaBK, HHCTPYKIKIH MO OXPAaHE TPYA, a TAKKE H3Me-
HEHMIt 1 JIONONHEHNIT K HUM;

* NPH M3MEHEHHH TEXHOJOTMYECKOTO MNpoliecca, 3ameHe Win
MoaepHH3alMK 0BOPYIOBAHMS, NPHCIOCODACHHIT W HHCTPY-
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MEHTA, ChipbSi, MATEPHAIOB W APYIHX (DAKTOPOB, BIMSIOIINX
Ha 6e30nacHoCTb;

« Npu nepepbiBax B padote aisi paboT, K KOTOPBIM TNpPeIbsibisi-
10TCsi NOBbILIEHHbIE TpeBoBatus GeonacHocTu, Bonee uem Ha
30 kaleHaapHBIX AHEI, a U ocTalbHbIX — 60 nHeit;

« 110 TPeGOBAHMIO OPFAHOB HAA30PA.

Lleaesott uncmpyxmaxc NPOBOANTCH NPH BHINOJAHEHUH PA3OBBLIX
paboT, He CBAZAHHBIX C NPAMBIMH OGA3AHHOCTSMA 110 CHIEUHANLHO-
CTH (110TPY304HO-Pa3IPy30uHbIe PaBOThHI, pasossie PabOTLl BHE Npei-
NIPHSTHS, LEXa, YHACTKA M T. 11.); AMKBMAALMK aBaphii, KatacTpod u
criuxuitibix Geacrsuit; nponssonctse pabor, na Kotopwie odopmis-
€TCH HapAL- J0NYCK, PA3PEIICHHE WK JIDYTHe CHEUHATbHBIC JOKY-
MEHTBI; MPOBEJACHNM IKCKYPCHHM HA NPESANDUSTHH, OPraHM3aunn
MACCOBLIX MEPOTIPHATHI € YHAUMMUCS (CIOPTHBHBIE MEPONPHSTHS,
MOXO/bl W 21P.).

Peaucmpayus  uncmpykmaxceii. Tleppuunuiii, NOBTOPHBIN, BHe-
MUIAHOBBI M 1CAEBON WHCTPYKTAKM NPOBOIMT HEMOCPENACTBEHHbIH
PyKOBOMMTE/Ib paGoT (MacTep, MHCTPYKTOP NMPOU3IBOACTBEHHOTO 06y~
qeHust, npenojasaress). O NpoBeACHHH YKAJAHHBIX HHCTPYKTAXEH,
CTAXUPOBKE, O Nonycke K paboTe AMIO, NPOBOAMBIIEE HHCTPYKTAX
M CTAKMPOBKY, /IC/IAeT 3aNUCh B KYPHAIE PErNCTPaliiM HHCTPYKTaXa
M (MIM) B NMYHON KAPTOMKE MHCTPYKTHPYEMOTo ¢ 0Gs3aTebHOM
TIONKCHIO MHCTPYKTHPYEMOTO M MHCTpYKTHpYlouero. lpu perner-
PALMK BHETUTAHOBOTO MHCTPYKTAXKA YKA3biBAIOT NPUUNHY €r0 Npose-
nenmsi. Llenesoit MHCTPYKTaX ¢ pabOTHMKAMM, MPOBOASIINMH paGo-
Thl MO0 HAPAAY-AOMYCKY, PA3PELICHUIO M T. M. (NPEAYCMOTPEHbI JUis
OTACALHBIX BHAOB PaboT NMoBbIIEHHON ONMAacHoCTH), GUKCcHpyeTcs B
0043aTeLHOM NOPA/IKE B HAPSUIE-ONYCKE, PA3PELICHNN WK APYTOM
JIOKYMEHTE, Pa3peuialoieM NPON3BOACTBO pabor.

Tlposepxa snanuii sipnsieTcs HEOBXOMMMOI cocTannsoliei obyye-
HUs W MHCTPYKTaka. TMpoBepka 3HaHMii, NONYMEHHBIX B pesyabTare
oOyueHns M NOBbILEHNS KBAIM(DUKALMY, OCYIIECTBASNETCS B BHAC
9K3AMEHOB, 3a4ETOB, TecTOB. Pe3yabTaTel MHCTPYKTAXa NPOBEPSIOTCH
YCTHBIM OMPOCOM MM C TOMOLUBIO TEXHUHECKHX CPEACTB 0ByueHns,
a4 TAKXKe NMPOBEPKOil NPHOBPETEHHLIX HABBIKOB GE30MACHBIX CrIOCO-
Gos paGorsi. JTuna, nokasapiine HEYIOBICTBOPUTEIbHBIE JHAHNA, K
pabote He aonyckaioTcs M 0DA3aHbI BHOBb NpOiTH obyueHue Mian
MHCTPYKTAX.

Huempykuuu no oxpane mpyda na npednpusmuu, 8 opeanuzauuu,
yupexcoenuu SIBASIIOTCH BAXKHLIM d1eMEHTOM 00yueHust 1 obecneve-
HMs GE30NaCHOCTH TPy,
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MHCTPYKIMS 10 OXpane TPYAA — ITO HOPMATHBHBI akT, ycra-
HARIMBAIOLUHI TPCBOHJ.IHMH No OXpaHe Tpyla NPH BLINOJAHCHUN B
NPONIBOACTBEHHBIX NOMCUICHUAX, HA TEPPUTOPHN NPEANPUATHH, HA
CTPOMTEABHBIX TIOULAIKAX M B MHBIX MECTAX, € NPOU3BOAATCH ITH
PaboTLl WM BBINOAHAIOTCH cayxeOHbie obssannoctH. MHCTpyKin
MOTYT pa3pabaThiBATLCS KAK JUIsS PAaBOTHUKOB OTACALHBIX npoheccuii
(CKTPOCBAPIMKM, C/IECaPH, INEKTPOMOHTEPD, NabopanThl, ybop-
b, onepatopsl MABM u ap.), Tak w Ha oTaeAbHbIE BHALL paboT
(paGora Ha BBICOTE, PEMOHTHBIC PabOTHI, HajaIOMHBIE PaBOTHI, HC-
NBITAHKA W AP.).

Pa3paGoTunkoM MHCTPYKUMIT B HOAPAIICACHUM NPEANPHATHA
SRISETCH ero PYKOBOAMTEb. YUET HATHUMA HHCTPYKUMIL M KOHTPOIL
HX CBOCBPEMCHHOIO NEPECMOTPA OCYIICCTRINCT c:lymﬁu OXpaHbl TpY-
JIA NPCANPUATHS, OPTaHU3ALINM, YIPEKICHMSA.

MUHHCTEPCTBAMM M BEAOMCTBAMH MOTYT pa3pabaTbiBaThes THIO-
Bhic MHCTPYKUMH 110 OXpaHe Tpyaa Juisi paboumx OCHOBHBIX npodec-
CHil. B 5TOM cilyMae MHCTPYKIMH Ha NPEANPUATHH PaspabaTeiBaloTes
Ha OCHOBE THITOBbIX.

1.2.3. Arrecrayms PaBGoUHX MECT NO yCHIOBHIM TPYAA
M CepTHBMKaUMS NPOM3BOACTBEHHBIX OBLEKTOB HA COOTBETCTANE
1pe6osannam o oxpaHe TpyAa

TlpasoBoit OCHOBOI ISl aTTECTalMK PAGOUNX MECT MO YCAOBUAM
ITp)'a’.la " CEpTHd’lHKﬂullll NPOH3BOACTBCHHBIX OGLEKTOB HA COOTBETCT-
Bie TPeGOBAHKAM 10 OXPAHE TPYAA ABIACTCH:

« nocranosnexue Mpasureascrsa P or 6 mast 1994 r. 3a Ne 485
«O nposeacHun 0GA3ATENBHON CEPTHPHKAUNMHN TOCTOSHHBIX
paﬁmnx MECT Ha NPOM3IBOACTBEHHBIX OﬁbEKTIIX, CpeacTs npo-
H3BOACTBA, 060]’)}'}10'12]"")( Juist cpeacrs KOJLICKTHBHONH M MH-
JIMBHAYAIBHOMN 3alUNTbi»;

« nocranonncHue Muntpyna Pocenn ot 20 wions 1994 r. Ne 49
«O mpopeseHun 0DA3ATENBHOR CEPTHHMKALIMN NOCTOAHHBIX
PaboOUMX MECT Ha MPOM3BOACTBEHHBIX OOLEKTAX HA COOTBETCT-
BHE TPEOOBAHNAM OXPAHbl TPYAa»;

« nocraxosnenue Muntpyaa Poccuu or 3 Hosibps 1995 r. Ne 64
«06 opranusaiu pabot no nposejaennio ceprudukatun npo-
M3BOACTBEHHBIX OOBEKTOB HA COOTBETCTBHE TPeOOBAHMAM 10
OXpaHe Tpyaas;
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« nocraHowieHne Muntpyna Poccun or 14 mapra 1997 r.
Ne 12 «O nposencHny arrectaumn pabounx MecT 10 yeioBH-
M Tpyaar.
Ammecmanus paéouux mecm no yeaogusm mpyoa spisercs OAHHM
M3 OPraHM3auMOHHbBIX METOAOB obecnevenusi Ge30MacHOCTH Tpyaa,
KOHTPO/IS M DKCHEPTH3BI YCIOBMIl TPYAA, OCHOBOI cepTHdMKamun
NPEANPHATHA HA COOTBETCTBHE TPeGOBAHNSM OXPaHbl TPYA.
Atrectanns pabounX MECT 10 YCJAOBHAM Tpyla — 3TO CHCTeMa
AHIN3A W OLEHKN PABOUMX MECT LIS TIPOBEICHMS OINOPOBUTEILHBIX
MEPONPUSITHT, O3HAKOMJICHHMSI PAGOTAIOLINX C YCIOBHAMH Tpyla,
cepTHRUKALMHM NPOM3BOACTBEHHBIX OOBEKTOB, NMOATBEPKACHHA WK
OTMEHbI 1PABA NPEAOCTARICHNS KOMIICHCAUMIT W JILIOT paboTHHKaM,
3AMATLIM HA TRKCIBIX PabOTaxX M PaboTAX C BPEAHBLIMH M ONACHBIMM
YCAOBHAMM TPYJia.
TMposenenne arrecraumnn paboumnx mect onpeneasiercs «fonoxe-
HHEM O NOPSAJIKC NPOBEACHUSA aTTeCTallMK PIIGO'!HX MECT 1O YCNOBH-
M Tpyaar Muntpyaa Poceiu n BKIoyaeT:
* THTHEHMYECKYIO OLCHKY CYILECTBYIOLINX YCIOBHI M XapakTepa
Tpyaa;

* OLEHKY TPaBMODe30nacHOCTH pabounx Mect;

* OLICHKY obecneyeHHOCTH DE!GOTHHXOB CPEACTBAMH HHAWBHAY-
ANLHOM 3aUNThL

TMo pesyabtataM MHCTPYMEHTANLHBIX M3MEPEHMIl YPOBHsI Bpea-
HbIX (PAKTOPOB Ha paBodeMm MecTe onpeaensieTcst KIace ycnoBuil
Tpyaa (OGesonacHele, BpeaHbie, onacueie) u crenexs (1, 2, 3, 4 cre-
NEHH) BPEAHBIX YCAOBHIt TPYAA MO THIHCHUYECKMM KPUTEPHSM (CM.
pazzaen 5).

To pesyavmaman oficaedosanusn pabouero MeCTa Ha COOTBETCTBHE
0BOPYIOBAHNA, MHCTPYMCHTA, CPEACTB ODYHEHMsl M MHCTPYKTAXa
TPeGOBAHNAM HOPMATHBHBIX W NPABOBBIX AKTOB ONPEACASETCH KAACC
YCAOBMIt TPyAQ 110 TPaBMOGE3ONACHOCTH (ONTUMAIBLHBIC, JONYCTH-
Mbl€, ONAacHbIe).

o pesyabratam MCCIEIOBAHMS XapaKTepa TPYa ONpeaeisieTcs
KJIACC TPY/IA MO CTENEHH THKECTH (IErKuil, CpeiHeil THKECTH, THKe-
AL TPEX CTENeHeil) M HANPAXEHHOCTH (ONTHMAIbHLIN, AONYCTH-
Mbiil, HANPSUKEHHBLI TPEX CTENeHeit) TPYI0BOro Tpolecca.

Pesynbtathl OLEHOK OOPMASIOTCH aKTAMH M NPOTOKOAAMM YC-
TAHOBJICHHO# ¢opmu4 ATTectaums NPOBOANTCSH CNICUHAIBHO CO3AAH-
HO# aTTECTAUMOHHOIN KOMMCCHEit, KOTOpasi O(OPMIsIET PesyabTaThi
cBoeil paboThl OGIMM NPOTOKOAOM aTTeCTALMN PABOUHX MECT N0 YC-
JIOBMAIM Tpyda, K KOTOPOMY NPHIATAIOTCH BCE MATEPHAILI aTT

UMM M TIAH MEPONPHATHIL N0 yyuleHnio yeaosmit Tpyaa. OcHos-
MBIM BBIBOZIOM 110 PE3y/IbTaTaM aTTeCTaunn Kaxaoro paboyero mecra
AWISETCH JAKNIOMEHNE O TOM, aTTECTOBAHO, YCIOBHO ATTECTOBAHO
WK HE aTTecToBaHO pabolee MECTO HA COOTBETCTBME TpeGOBAHMAM
OXpatbl Tpysa.

Iaan meponpusmuii BKNOYACT NEPEUeHb HEOOXOANMBIX Mep, KO-
TOPhie HEODXOANMO BHINOAHUTL HA NPEANPHATUH, B NOAPA3NENCHHH
JUISE yaydiieHns yenosuit nooxpanst Tpyaa. Thian meponpusitiii ne-
PEAACTCH PYKOBOAMTENO NPEATIPUATUS, OPFaHN3AUMK JLIS YTBEPAIC-
Hist. B BHIBOAX ATTECTALMOHHON KOMHCCHM MOTYT CONEPRKATHCSA 10~
NOAHUTEAbHBIE NPEUIOKEHUS (O NOBTOPHOI ATTECTALIMK, O NPHOCTA-
HoBke pabOTBI Ha OTAEABHBIX PAGOMMX MECTax WiM JHKBMAALNK
OTIACABHBIX PABOUHX MECT, O COBEPIIEHCTBOBAHNM OPraHM3aLMN pa-
BOT N0 yAYMIEHNIO YCAOBHIT TPYAa W Ip.).

Pesyavmamot ammecmauuu soeym Gounb ucnoav3oears: dan:

« IIANUPOBANMS M MPOBEAEHHs MCPONPHATHIL NO oXpane M

YAYHLIEHHIO YCIOBHI TPy/a;

» 00OCHOBAHMA NPEAOCTARICHMS NBLIOT W KOMNeHcaumii pabor-
HUKaM (101aaTht K TapuHOM ceTKe, BBIAAYA MOJIOKA 1 Jeuel-
HO-NPOMUIAKTHHECKOTO TIUTAHNS, NPOAOIKUTEALHOCTL PaGo-
yeil HeleAn M OTIIYCKa, JIbFOTHOE NEeHCHoHHoe obecnevenne,
PEKMMbBL TPYa W OT/BIXA, NEPHOAMYHOCTH MEAMLMHCKHX OC-
MOTPOB, BO3MOXHOCTH MCTONB30BAHMS TPYAd HEKOTOPHIX Ka-
Teropuii paboTaloUIMX — KEHIUIMH, MONOIEXH U Ap.);

« pelieHmsi BONPoca o cusisn 3abonesanns ¢ npodeccueit u yc-
TAHOBJICHUA AMarHosa npodzabonesanms;

« peleHmst BONpoCca O NPEeKPaiieHnH IKCIUIYATALNK OTAEABHOIO
pabouero MecTa, noapaie/eHus;

* COCTARICHHS CTATHCTHUECKOIH OTYETHOCTH 110 OXPaHe Tpyia;

* NPUMEHEHNS AIMMHHCTPATHBHO-IKOHOMMUECKHMX CAHKLMI K
JIO/KHOCTHBIM JIMLAM, BMHOBHBIM B HAPYIICHMM YCAOBHIT
Tpyaa. )

Atrrectauns pabouMX MECT MO YCAOBUSIM Tpya nposoautes | pas

B 5 ner. Obs3aTenbHON nepearTecTaln nowiexar paboune mecta
nocne 3amenbl 0BOPYIOBAHMS, W3MEHEHHS TEXHONOTHYECKOro Mpo-
lecca, PeKOHCTPYKLMH MOMeLIeH s, a Takxke 1o TpeGoBaHuio opra-
HOB FOCY/APCTBEHHOM IKCNIEPTH3bI YCIOBUI TPyaa.

Cepmugpuxauun npoussodcmeennsix 00seKmos na coomaemcmeue
mpebosanunm no oxpane mpyoa ToNbKO HAUWHACT BHEAPATLCS B NIPaK-
THKY YNIpaBIeHUS OXPAHOM TPY/A M €¢ OCHOBOI ABACTCA aTTeCTalMA
pabounx mect 1o ycaosusm Tpyaa. CepTudmrauns Bo3noOXeHa Ha
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Opranbl rocynapcTseHHoOl dKenepTn3sl Poctpysa u ero tepputopu-
ANbHBIX nmlpa:mencnuit, A TAKAKC HA YINONHOMOYCHHBIC HMH OpPraHM-
3AUMH, MMCIOLLME JIMUCHIHIO.

Yeranaranmpalores Tpu Kateropumn ceprudmkara Gezonacnocti:

« xateropusi | — arrectoBano ne menee 90 % nmelounmxes pa-
GOUMX MECT, HA OCTATLHBLIC NPEACTABICHDB! JIOKYMEHTHI, 06ec-
NEHUBAIOWINEG UX NEPEaATTECTALMIO B TCHEHNE 6 Mecsiues nocie
BBULAYM cepTrdmMKaTa;

« kateropust 1l — arrecropano ne menee 75 % pabounx mecr, Ha
NIEPEATTECTAUNIO OCTANLHBIX OTBOAMTCH | roa;

« xateropust 111 — arrecroBano ne menee 50 % paGounx mecr,
HA NEPeaTTecTalnio OCTANLHBIX OTBOANTCSH 2 rona.

Jlna nonydenns ceprudmkara 110606t kareropun o6sA3aTEABHO
HEOOXOAMMO BHINOAHMTD CILE PAIL YCIOBHIT, 3 HMCHHO: MMET CAYK-
Gy OXpaHbI TPYAA, NPOTPAMMY MEPONPHSTHIL 110 YAYHIICHHIO YCIO-
BHIt M OXPaHbl TPYAA U NOJOKHTCABHOE 3AKTIOUCHNE OT TCPPHTOPH -
ANLHLIX OPraHOB HAN30PA; PErYAsPHO NPOBOAMTL 0byuenne pabo-
TAIOUMX 10 OXpaHe TPyaa.

CeprudmKaums npoBoaAHTCes N0 CIEUNAILHOI NPoLeaype B Hec-
KOJIBLKO 9Tanos.

1.2.4. PaccnepoBanme u yqeT HECHACTHbIX Cyvaes
HE NPOMIBOACTBE, AHANHI TPABMATHIMA

Paccaedosanue u yuem Hecuacmubix ciywaeq na mpouseodcmee.
Kpurepun, nossossiowme kaaccumumuposats TpaBMy Kak Npoms-
BOACTBCHHYIO (HECHACTHBIH cayuail Ha NPOM3BOIACTBE), NOPAIOK
NPOBECHMA PACCACAOBAHMA W YUCTA HECHACTHBIX CIYHaes onpeaesie-
Hbt B «[TOJ0KEHUN O PACCACAOBAHKN 1 YUCTE HECHACTHBIX CYHaeH
Ha NIPOH3BOCTBE», YTBEPAACHHOM NocTanomicHnesm Tlpasnreserna
P® or |1 mapra 1999 r. Ne 279.

B coorsetcTBun € 9TuM [ToN0KEHHEM PACCICAYIOTCS W TIOLIEKAT
YUETY BCE HECUACTHBIC CYMaM HA NPON3BOJCTBE, MOBKICKIINE 3a CO-
Boit HeobxoAMMOCTD Nepesoaa paboTHHMKA Ha ApYrylo paboty, Bpe-
MEHHYIO WIH CTOWKYIO YTpaTy TpYIOCNOcOoOHOCTH B0 ero cMeprh,
eC/IN OHM NPON3ONULTH:

* B TeueHue pabovero BPEMEHM HA TCPPUTOPHHM OpraHM3alum

WIN BHE ee (BKIIOYAsk YCTAHOBACHHbBIE NEPEPLIBbI), @ TAKKE BO
BPEMs, HCODXOAMMOE JUIS IPHBEACHHS! B NOPALOK OPYIAMI TPy-
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14, ONCKIBL M T. M. NIEPe/l HAYAIOM MM IO OKOHYaHMM pado-
Thl, A TAKKE NPH BHINOJHEHUN PabOT B CBEPXYPOUHOE BPEMS],
BbIXOAHBLIC W NPAIHUMHBIC IHK]

« NPH CAEN0BAHMK K MecTy paGoTel Mau ¢ paboThi Ha npenoc-
TagneHHoM paboTosatesieM TpaHcropre AMGO HA  JIMYHOM
TPAHCNIOPTE NPH HUTHMHH COOTBETCTBYIOUICTO I0r0BOpa O €ro
HCNOABIOBAHMH B NPOM3BOACTBEHHBIX LIESX;

« NPH CIEIOBAHUM K MECTY KOMAHIMPOBKH M 00paTHO;

o NPH CACNOBAHMM HA TPAHCMIOPTHOM CPEICTBE B KauecTse
CMCHUIMKA BO BPEMSi MEAIYCMEHHOTO OTAbIXa  (BOAMTEND
CMCHUNK HA ABTOTPAHCIIOPTHOM CPEICTBE, MEXaHMK pedph-
KEPATOPHON CEKLIMM, MPOBOAHMK B 110€3/C W T. N.);

« 1pH paGoTe BAXTOBO-IKCHEAHUMOHHLIM METOAOM BO BpeMs
MEAAYCMCHHOTO OT/BIXA, @ TAKAKE NPH HAXOAKIACHHK HA CyaHe
B CBODONHOE OT BAXThl M CY0BbIX PaboT Bpems;

© 1PH NPHBICUCHUN PADOTHHKA B YCTAHOBACHHOM NOpSUIKE K
YHACTHIO B IMKBHAAUMK TNOC/CACTBHIT KaTaCTPO(dbi, apapun
JIPYTHX 4PE3BLIMAIHBIX NPOUCUIECTBUH NPUPOAHOTO W TEXHO-
TEHHOIO Xapakrepa;

* NpH OCYIICCTBACHHN HE BXOMSALIHX B TPYAOBLIC 00513aHHOCTH
paboTHMKa ACHCTBUI, HO COBEPILACMBIX B WHTEpecax paboTo-
JaTenst WM HANPAWICHHBIX HA NPEAOTBPALIEHHE ABapHK WK
HECHACTHOrO Ciydast.

HecuacTbiit cayvail Ha NPOM3BOJICTHE ABISAETCS CTPAXOBBIM CIy-

M, €CAM OH npou3owen ¢ paﬁo’rmlxoM. noanexaumm obs3artenn-

Y COUHAIBHOMY CTPAXOBAHHIO OT HECHACTHBIX CIIYHACH. nO?TOMy

GoToaatesh 0OSIAN B TEHEHHE CYTOK COODUINTD O HECYACTHOM Clly-

B HCTIOAHUTEALHLIH OPraH COLMAILHOTO CTPAXOBAHMS (MO MecTy

MMCTPALIMK B KAueCTBE CTPAxoBaTens).

Hepsoouepeonvie mepwt npu necuacmuom cayuae. O HECHACTHOM

ae NOCTPAABILNI WK OMEBNICIL COOOUIAET HENOCPEACTBEHHOMY

OBOANTENO paboT, KOTOPBIH ODA3aH OPraHM30BaTh NEPBYIO NO-

b, COOOLINTL PAGOTONATENI0 O HECHACTHOM CIY4ae, COXPAHMTH

Hauana paccaeioBaHMsl HCCHACTHOTO Ciyyas OOCTAHOBKY, KaKOit

Obi1a HA MOMEHT NPOMCIIECTBUA, €CAN, KOHEUHO, 3TO HE yrpo-

KH3HHM W 310POBLIO JI0IEH M He NpuBeaeT K asapuu. B cayuae

MEBOIMOXKHOCTH €€ COXpAaHCHMS — 3aMKCHPOBATH CIOKMBLIYIOCH

‘OOCTAaHOBKY C MOMOUIBIO cxeM, (otorpadmii u T. .

Ipu rpynnosom HecuacTHom cayuae (2 wenoseka u Gonee), Ta-

KENOM HECHACTHOM C/YHAE WM HECHACTHOM CAy4ae €O CMepTe/ib-

HBIM MCXoAoM paboTodateib B TEHMEHME CYTOK M0 YTBEPKICHHOR
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dopme 0Bs3aH COOBINTL OO ITOM B TEPPUTOPHAIBLHOE NOJpasiesie-
Hue POCTPy)'lMHCanllIlH, B NPOKYpaTypy nNo MECTy 1POHCUICCTBHA, B
OPraH HCNOAHNTENLHOM BIACTH CyObekTa PD, B BEAOMCTBCHHBIT Op-
TAH 110 NPHHALIEKHOCTH OPraHM3aluK, B OPraHM3aLmMIo, Kotopas
Hanpasiia paboOTHHKA B OPraHN3aLMIo, W PsiL APYIMX.

Paccaedosanue nectacmrozo cayqas NPOBOAHT KOMMCCHS B CO-
cTape npeactaputeneii  paboToaaTens M TPYAOBOTO  KOJIEKTHBA.
Braiouenne B COCTAB KOMHCCHM TIPEACTABUTENCH AIMHHUCTPAILMM,
OTBEUAIOUIMX 34 OXaHy TPYAa HA YHaCTKe, FC NPOMIOLICH HecuacT-
HBlii cay4ail, 3anpeniaeres. CocTaB KOMMCCHN YTBEPAIACTCS PYKO-
BOAMTEIEM OPFaHM3AIMKH WK YNONHOMOMEHHBIM MM Jjniom. [lo-
C‘I‘]’)ilﬂﬂlimui‘i MOXET NPHHATL YHACTHE B PACCIICA0BAHNUN HECHACTHO-
o cayyas.

Komucens no pesynbTataMm pacciaeioBaHns B TPEXAHEBHBI CPOK
odopmsier akT 10 cneunansHoit opme (hopma H-1) B aByx sK3em-
IJIpax, JUIS 3aCTPAXOBaHHBIX — B TpeX. AKT opopmusiercs, ecim
TPABMA BhI3BANA HEOOXOMMMOCTL nepesoia paboTHHKA HA IPYIVIO
paboty Ha oauu Jienb u Gosiee WIH NOTEPIO TPYAOCHOCOBHOCTH Ha
TOT K¢ CpoK. AKT 1o (hopme H-1 snasiercsi N0KYMEHTOM CTaTHCTHYE-
CKOii OTYETHOCTH, OH YTBEPAIAETCA PYKOBOAMTENEM M 3aBepseTcs
neyareio. B TpexaHeBHbIil CPOK NOC/E yTBEpAACHNUA akTa paGorona-
TeNb 0051321 BLUIATE OIMH DKICMIIAP NOCTpaaasLIeMy, a 1npu cMep-
TH TOCTPAAABIIETO — POACTBEHHMKAM NOTMOIIETO WM MX JOBEpeH-
Homy simity (no TpeboBannio). BTopoil aK3eMiasip akTa XpauuTes B
Teyenue 45 €T B OPraHM3ALMM N0 OCHOBHOMY (KpOME COBMECTH-
TeNbCTBA) MecTy paboTh (yueObi, caykObl) NOCTPANABLIETO HA MO-
MEHT HECHACTHOTO Cy4as.

I'pynnossie, TAAKENbIE W CMEPTEABHBIE HECHACTHBIE CAYYaM pac-
CACAYIOTCS B TeueHne 15 Hei KOMHCCHER B COCTaBE FOCYapCTBeH-
HOFO MHCICKTOPA 10 OXpaHe TPy, npeacrasutencii pabotonarens,
OpraHa MCIIOJIHUTENBHON BaacTH cybbekta PA 1 npodeoiosnoro win
MHOTO YNOJHOMOYECHHOTO PAaGOTHHKAMHM OPraHa, a KPOME aKTa 1o
opme H-1 Ha Kakaoro MOCTPANABUICTO COCTABAACTCH CNEUMANLHBII
aKT 0 paccienoBainn. Kpome Toro, rocy1apcTseHHbI HHCNIEKTOP No
OXpaHe TPyJa NHLIET CBOE 3aKINIOUCHHE.

IMpasnasro odopmietnbii akT no dopme H-1, a Takxe apyrue
NICPEUNCACHHBIC IOKYMEHTHI SRASIOTCH OHUMHM M3 OCHOBHBIX MaTe-
PHIOB, KOTOPHIE PACCMATPUBAIOTCH TIPH ONPEACICHHUN DA3IMEPOB
BO3MELUEHHs PAGOTOATEICM BPEA, MPHYHHEHHOIO NOCTPALABLUEMY,
YCTAHORACHUHM KATETOPHHM WHBATHIHOCTH, PA3MEPOB CTPAXOBBIX Bhi-
naat, cyaeOHbIX pasoHpaTeNbCTBax.

Ecan npu pacc/ie/loBaHi HECHACTHOTO Cyuast, NPOH3OLIENIIETO
€ 3aCTPAXOBAHHBIM, YCTAHORICHO, MTO €10 BO3HHKHOBEHMIO WK yBe-
JAPHCHUIO NPHYMHEHHOIO UM BpPEla 310pOBbI0 cnocobersosana py-
6ast HEOCTOPOKHOCTh TOCTPANABLIETO, TO € YMETOM 3aKIOMSHMH
APO(KOMA WK HHOTO YIOJHOMOYEHHOTO 3ACTPAXOBAHHBIM OpraHa
KOMMCCHSI OTIpeiesisieT: CTeneHb ero Buusl (B npouenrax). B atom
Cay4ae pasMmep CTPaxoBbiX BLILIAT COOTBETCTBCHHO CHMXKACTCH, HO
He Gosiee uem Ha 25 %.

Ananuz npauxcock‘maemmeo mpasmamuima SIBAACTCH OAHMM M3
MHCTPYMCHTOB YNPaBAeHusi OXpaHoil Tpyna. Kpurepusmmn coctosnms
OXPaHbl TPYA ABAAIOTCH TAKME NOKAZATEIM, KaK NOKA3ATE/lb 4acTo-
TpasMmarHima K.,. nokaszameis MAXKECMU TPABMATHIMA K,. nokasa-
b wmpydocnm‘nﬁlmcma K", NOKA3AMENL  HACMOMG!  HECHACMHBIX
aee ¢ aemanrbioim (cmepmeasnviz) ucxodom K.

TMoxasarenb K, XapakTepH3yeT 4MCIQ HECHACTHBIX CAYHACB, NPH-
mxest va 1000 paboralonmx 3a onpeaeseHHbIii NEpHoL Bpeme-
[06K14HO 32 ron):

T1000
K=Tor.

Tokasareas K, XapaKTepHayeT CpeHion JUIMTEAbHOCTb HETPYI0-
HOCTH, NPHXOJISIILYIOCS HA OJIMH HECHACTHBII Clyyaii:

£ A
T
Toxkasarens K» KOMIUICKCHO  YUMTBLIBAET 4acToTy W THXECTH

) 1000
K= K.,K,:HC :

Kazatenb K, XapakTepuayer ypoBeHb NPHHYIHTEIbHONH cMepT-
Ha MPOM3BOCTBe, Npuxoasieiics Ha 1000 paboraommx:
N, 1000

K=
T e

B yxasauubix (opmynrax T — UHCACHHOCTH TPABMUPOBAHHBIX
it, C — cpeanecnucouHoe uncio pabotawomum, /I — cymmap-

| A ——
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HOE YMCNO IHEH HETPYAOCTIOCOGHOCTH NO BCEM HECHACTHBIM Ciy4a-
AM, N, — YHC0 NETATLHBLIX HCXOIOB B PE3YALTATC HECHACTHBIX Cy-
YACB HA NPOM3BO/ICTBE.

JlunamuKa noxasatesieil TPaBMaTHIMA M HETPYAOCNOCOBHOCTH
onpenenseT TEHACHUMIO HIMEHEHHS YCAOBHIt H OXPaHBI TpyAa Ha
NPEANPUATHH W ABISIETCH OCHOBAHWEM JUI BbIPAGOTKH YNpasisio-
WHX pelieHunit st paboTonaTeNisi W BLILECTOSLINX OPraHu3aLMil
ynpasaenns B 061acTH OXpaHsl TPyAa.

1.2.5. Orsercrsennocrs 3a napywenne 1pebosannsi
no 6esonacHocTH TPyAa

Orsercrsennocts paboToaaTesi H AOJKHOCTHBIX JIMIL 33 Hapy-
WIEHHE 3aKOHOAATENbHBIX W NPABOBLIX HOPMATHBHBIX AKTOB 110 6e30-
nacHocTH Tpyaa onpeaeiena B MenepanbHom 3akone «06 ocHoBaX
oxpanbl Tpyaa B Poccuiickoit @eaepaunus, Tpyrosom konekce PO,
a Takke Kojexce 06 anMUHUCTPATHBHBIX NPAaBOHAPYWIEHUAX W Yro-
JIOBHOM KOJIEKCe.

3a napywienns paboToaatenb M A0MKHOCTHBIE IMLA MOTYT ObITh
NPUB/ICHCHB K ANCUMILIHHAPHOMN, AAMMHHCTPATHBHOMN, MaTepHaib-
HOIl M YTOJIOBHO# OTBETCTBEHHOCTH B NMOPSIKE, ONPEACAEHHOM 3aK0-
nonatenscrsom Poccniickoit Denepaunn n cybsektos PO,

.HI‘C'('UL’“IIIH["{GH omeemcmeenHocms HACTYNACT B TeX Cayvasx,
KOF/A 110 BUHE JIOKHOCTHBIX JIMIL JIONYCKAKOTCH HAPYLICHHUS! NPaBii
M HOPM 1O OXpaHe TPy/a, KOTOPbIC He BACKYT 34 cOBOI TSIREAbIX N0~
CACACTBHIE M He MODIM Obl MX noBjedb. JIMCUMIIMHADHAs OTBETCT-
BCHHOCTD BBIPAXACTCA B OOBABACHWUM BMHOBHOMY JIMLLY JAMCLMIIN-
HapHOTO  B3bICKaHMsi (3aMeyaHMe, BBITOBOP, CTPOTHI  BLITOBOP,
YBOJILHCHHE).

Admunucmpamuenas omeemcmeennocns BLIPAXACTCH B HANOKE-
HuM wTpaha HA BMHOBHOC KOMKHOCTHOE anuo. TNpasom Hanarath
wrpad 06AANAOT PYKOBOAMTENH TOCYIAPCTBCHHBIX MHCTIEKUMIl TPy~
aa (10 100 MMHUMATBHBIX PA3MEPOB OLIATLI TPYAA), rOCYAAPCTBEH-
HbIE WHCNEKTOPBLI N0 0XpaHe Tpyaa (10 50 MMHMMAILHBIX Pa3MEPOB
OonaThl TpyAa), OpraHbl HaN3opa u Koutpossi. Pasmep wrpacda onpe-
JENACTCH CTENCHBIO HAPYIUCHHUA NPABHI U HOPM 6e30MACHOCTH H OX-
paubl Tpy/a.

Mamepuanbnan OmeemcmeeHHocms BO3HUKACT, €CIH N0 BHHE
JOMKHOCTHOTO IMUA NPEANPHATHE (Y4PERKACHHE) MOHECAO MATepH-

WL Yiepd u3-3a HapylieHns HOpM M TpeboBaHuit OXpaHbl Tpy-
M. MatepuaibHbiil yepo BOIHUKAET, €CaM B PesyiIbTaTe HecdacT-
MOro caysast wan npodabonesanus, NpeanpusTHe 00513aHO BbifIa-
10CTPAAABLIEMY, POJACTBEHHMKAM, OPFaHaM  COLMAILHOTO
AXOBAHMSE ONPEACCHHYIO ACHEKHYIO CYMMY. DT ACHEXHast CyM-
MACTHYHO WK TIONHOCTBIO MOKET ObiTh B3LICKAHA C BUHOBHbLIX
HOCTHBIX JINIL.
Kpome MaTepuaibHoii OTBETCTBEHHOCTH BWHOBHBIX JOJKHOCT-
IX JIHIL TIPE/IYCMOTPEHA TAKKE OTBETCTBEHHOCTh NPEANPHATHS (yi-
ICHMs, OPraHn3alm). 3a HeBbINoAHeHWe TPeOOBAHMII 3aKOHO-
beTBa 00 OXpare TpyAa M NPEennucaHuil TOCyIapCTBEHHBIX Op-
OB HUI3OPA W KOHTPOJIS HA NPEANPHATHE HANATAIOTCS WTpadbl,
ep M NOPAAOK HWIOKCHUSA KOTOPLIX ONPEACISCTCH 3aKOHOM-
Icrsom PO u cybuekros B coctase PO,
Yeonr06nas omeememeennocns BOINNKACT, €C/M HAPYILEHUA HOPM
PaBisl GE30MACHOCTH M OXPAHB! TPYAAQ MOIIM MAK MOBACKIN 32
Of HECUACTHBIE CAYMAH C JHOABMM MM MHBIE THKKHE NOCACACT-
Vr0/0BHYIO OTBETCTBEHHOCTH HECYT JIMLLIbL T¢ BUHOBHBIC 10K~
FHBIC JIHUA, HA KOTOPBIX B CHAY HX CAYAKEOHOIO NOAOKEHMA Win
| CNCLMATLHOMY  PACHOPAKEHHIO BOMIOKEHA  ODBA3AHHOCTL 11O
HENeHNIO DE30NACHBIX M 3A0POBBIX YCAOBHIL TPYAA HA COOTRET-
OUIMX YuacTKax. BHHOBHBIC MOTYT HAKA3LIBATHCH JANIICHHEM
006! Ha CPOK 210 | TOAA, MCIIPABMTELHLIMK PaGOTAMM HA TOT Ke
K, wrpahom 10 500 MHHMMQILHLIX PA3MEPOB OFIATBLL TPYAa,
IBHEHMEM € [IO/DKHOCTH C JIMIICHUEM NPaBa 3aHuMath onpene-
NHBIC IOKHOCTH MM 3aHUMATLCS ONPEIEICHHON ACATENLHOCTBIO
K 110 ik et in6o Ged Takosoro.

a2
OMMYECKME MEXAHU3MbI YMNPABJIEHMS
ACHOCTbIO TPYQA

 COUMANLHO-IKOHOMHYECKOE IHAYEHHE, IKOHOMHYECKHH
(3M M MCTOUHMKH (DHHAHCHPOBAHWS OXPaHel TPYAA

Couuaavnoe snawenue oXpanst mpyoa 3aKIONACTCH B CONCHCTBHM
1y SDBEKTHBHOCTH OBLIECTBEHHOTO NPOMIBOACTBA NYTEM HENpe-
(OO COBEPILCHCTBOBAHMS M YAYHIICHHS YCAOBHI TPYAA, NOBbI-
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uIeHHsi ero 6e30NacHOCTH, CHIKEHMS NPOM3BOACTBEHHOIO TPABMa-
TH3Ma M 3aGonepaeMocTH. COUMAILHOE 3HAYCHME OXPaHbl TPyAd
MPOSBASETCA BO BIMAHHH HA WIMEHEHHME TPEX OCHOBHBIX MOKaaTe-
Jieil, XapaKTepU3YIOWHX YPOBEHb PA3BHTHS ODLIECTBEHHOIO NPOM3-
BOJCTBA,

Pocm  npoussodumensrocmu mpyda B Pe3yNLTATE  YBEAMMEHMS
(orua paGouero BpPeMEHM 3a CUET COKPALICHMS BHYTPHCMEHHBIX
NPOCTOEB NyTeM NPEAYNPEXICHHS TIPEKICBPEMEHHOIO YTOMIACHMS,
CHIKCHMSL YMCIA MUKPOTPABM, YMEHBIICHNS LENOAHEBHLIX NOTEPh
paboyero BpeMEHW MO NPHUMHAM BPEMEHHON HETPYAOCNOCOOHO~
CTH M3-3a TpasMaTHama, npodeccHonansHoit n obiueil 3abonesae-
MOCTH. .

Coxpanenue mpydosuix pecypeog u noswiuenue npogeccuonarshoit
aKmueHocmu paGomaowux 3a CYeT YAyMIIEHNs COCTOSHMS JI0POBLS,
YBEJAMHEHUSA CPEHEH NPOIOIKHTENLHOCTH XH3HM, YTO CONPOBOKIA~
€TCS YBEMYCHUEM TPYIOBOTO CTAXa; NOBLIIEHUS NPOdecCHOHAIL-
HOTO YPOBHS BCAEACTEHE POCTA KBATH(HKALMM M MACTEPCTBA B CBA~
3M C YBEJAMUEHUEM TPYIOBOTO CTAXA; BOIMOKHOCTH HCIOABIOBAHNS
OCTaTOMHON TPYIOBONH AKTHBHOCTH, ONBITA M NPOGECCHOHANBHBIX
3HAHMI MICHCHOHEPOB HA IOCTYIHLIX Ul HUX paboTax.

Yaeaunenue cosoxynnozo nayuonaibhoeo npodykma 3a cuet ynyd-
WEHHs YKA3aHHBIX BhIlLE NOKasaTeneil.

Ixonomunecxoe nauenue oxpanst mpyda onpenensercs phex-
TUBHOCTBIO MEPOTIPHATHI 110 YAYMIICHMIO YCTOBHIE M NOBBLILIEHHIO
Ge30NacHOCTH TPYAA M ABISETCH IKOHOMMHECKMM BBIDAXEHMEM CO-
UMANBLHOTO 3HAYEHHSE OXPAHbL TPYAA. DKOHOMHMUECKOE 3HAYEHHE OX-
PaHbl TPYAA ONPECNACTCS PE3YNLTATAMM H3MCHEHMH COLUMANBHBIX
nokasatesiei, KOTOpbIC ONPEIESIOTCS CCAYIONMMH FIKOHOMHUECKHN -
Mu akTopamu.

Hoavuwenue npouzeodumensnocmu mpyda, a CAEAOBATENABHO, H
IKOHOMHHECKUX PE3Y/ALTATOB JCATENLHOCTH MPEANPHATHS 3a cuer
€O3MaHKA KOM(DOPTHBIX YCIAOBMI JUISi TPYAOBOW JCATENbHOCTH, Ha-
NPUMED, MyTeM 0DECTIEUCHMS ONTHMAIBHBIX NAPAMETPOB MUKPOKIN-
Marta, OCBEIUCHHS M CBETOBOM CPE/IbI, YHETA NCHXODHIHONOTHUECKHX
1 IPrOHOMMUECKHX 0COBEHHOCTEH Tpyaa, (GOPMUPOBAHMS ONTHMAIb-
HBIX PEXHMOB TPYAA M OTABIXA, NPOBEACHMS JieyeGHO-NPOpHAAKTH-
YECKHX MepONpHsITHIiL.

Yseauuenue ghonda padouezo 6pement 31 CHET COKPALLCHMS BpeMe-
HHW HesiBKK Ha paboty u3-3a TpaBm u 3abonesanmit. Cneayer obpa-
THTb BHUMAHHME HA TO, YTO YCIOBHS TPYAA CYMICCTBEHHO BAMSIOT He

FONLKO Ha NPOGecCHONATLHYIO 32001€BaEMOCTD, HO M HA BOJHHKHO-
BOHIE 1 UIHTEABHOCTE 06WHX 3ab0aeBaHmil.

IKOHOMUR pacx0do8 Ha Ab2OMbI U KOMNEHcauu 3a pabomy & netaa-
WAMHBLX yea06usx mpyda. Takne JLroTh M KOMIICHCALMH, KaK
AUIEHHBI PAGOUMIL ICHB W AOTIOHHTEALHBIH OTNYCK, CBA3AHBI
JHAUHTEALHBIME TPYAOBBIMH TIOTEPSMU H CONPOBOAIAIOTCA Bbi-
TaMi GOALIINX ACHEKHBIX CyMM 3a akTHueckn He orpaboran-
spemsi. Takye PasHOBHAHOCTH JILTOT W KOMIECHCALMNIA, KAK 10~
HeHNbIe TAPH(DHBIC CTABKK, JILIOTHBIC NEHCHM, Je4COHO-NPopH-
K NHECKOC NMUTAHNE, GecratHas BbULAYA MOJIOKA, TAKKE Tp(:ﬁylm'
) BIIMX ICHEKHBIX CPEACTB. Cosnanne yCIlQI"Iﬁ. COOTBCTCTBYIOHINX
MMBLIM  HOPMATHBHbIM Tptﬁflllil"ll’lM, NO3BOJACT  HACTHHHO
NOAHOCTBIO COKPATHTH ITH PACXO/BI.

Chuxcenue 3ampam u3-3a mexydecmu Kadpog no ycioeusm mpyoa.
eAblit T™PYA, ucﬁ}mmnpuunluc CAHMTARHO-THIHECHHYECKHE YCI10-
TpyaAa, MOHOTOHHOCTH paGOTN T, DL SBASETCH HEMANOBAXHON
HHOI YBOJIbHEHHS PAbOTHMKOB 1O COBCTBEHHOMY XCJaHMIO.
ecTh paboyeii CHIBI HAHOCHT CYIIECTBEHHDII IKOHOMUYECKHIT
PO NPeanpHATHIO, T. K. TPEGYIOTCS 3aTPaThi JICHEKXHBIX CPEACTB
HpoLeCce YBOJAbHEHHSA-HAAMA, NPOLEcC OOYICHNA N CTAXKHPOBKH
b nocTynisiiero Ha padory. [Npu s1oM 10 npuobperenns neob-
MOTO ONBITA M HABBLIKOB NPOM3BOANTEILHOCTL TPYAA BHOBL N0~
MBLICTO HA PabOTY HEBEANKA.

Ha puc. 6.2 npencrasaeHa cxema (POPMHPOBAHMH COUMANL-
AKOHOMHHCCKOTO HphekTa MEPONPUSTHIA NO oxXpane Tpyaa.
Mexanuim yNpasieHust OXpPaHoi Tpyaa 3aKa0a-

WIaHUpoBaHe i (PHHAHCHPOBAHHE MEPONPHATHIE NO OXpaHe
TpyA:
obecrnedenne IKOHOMMYECKOIH 3aMHTEPECOBAHHOCTH paGoTo-
NATeAn B yAYYIIEHHH YCIOBMIT TPyAa M BHeapeHue Gonee co-
BEPIIEHHLIX CPEACTE OXPaHbl TPYAa;

obecreuenne IKOHOMHUYECKOH OTBETCTBEHHOCTH paboTonarenst
33 ONAacHble, BPEAHBIC M THKENBIC YCIOBUS TPYNA; 33 BBINYCK H
COBIT NPOAYKUMHK, HE OTBEYAIOLICH TPEOOBAHHAM OXPaHbl TPY-
Aa; 3a Bpea, NPHYHHEHHBI paboTHHKaM ypeubeM, npodec-
CHOHANbHBIM 3a00eBaHHEM NGO HHBIM NOBPEAKICHHEM 310~
POBbSI, CBA3AHHBIM € MCTIONHEHHEM HMH TPYJOBBIX 0DA3aHHO-
creii;

npeocrapierne pabOTHUKAM KOMIICHCALMH W JILTOT 33 TiXe-
Abie paboThi ¥ PabOTEI C BPEAHBIMK M ONACHBIMH YCJIOBHSIMH
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TPyAa, KOTOPHE HEYCTPAHMMbI NP COBPEMEHHOM TEXHMYuE-
CKOM YPOBHE NPOM3BOCTBA M OPTaHH3aUMM TPyAA.

Hemownuku unancuposanus oxpanst mpyda. Dunancuposanmne
OXpaMbl TPYAA OCYIIECTBASETCH 32 CHET ACCHTHOBAHMIA, BBLIEAAEMBIX
orienbioil cTpokoil B Glonkere PA, Giojkerax cybvektos PP, ro-
POACKHX M PaHOHHBIX GlO/KETAX, NPUOBIIN NPEANPHSITHIE, 4 Takke
(honaos oxpanbl Tpyna. PaGoTHHKM He HECYT HMKAKMX PAcXOoB
(hrHaHCHPOBaHKE OXPaHb! TPYAA.
Pondw oxpanst mpyda (HOPMUPYIOTCH HA Tpex ypoBHsx: (ene-
pauibHbIE (DO OXpaHBI TPYAA, TEPPUTOPHANbHBIC (DOHABI OXpaHbi

pyaa, hOHIB OXPAHBI TPYIA NPEATNPUATHIT.

Dedeparvubiii (hond OXpanbi Tpyaa (POPMUPYETCSH 32 CHET UENEBBIX
MccurHosanuii, seinensiemsix Mpasureascrsom PO u npasureabcTsa-
Mi cyGrekrop PO, yacth cpeacts onaa oxpansl TpYAa Npeanpu-
riit, cymmbl TpachoB, HANATAEMBIX HA JIOKHOCTHBIE JIMLA 34 Hapy-
HEHMS 3AKOHOAATEIbHBIX H HOPMATHBHBIX NPABOBLIX AKTOB N0 OXpa-
TpyAa, oTUHCAeHNH M3 (HOHAA FOCYIAPCTBEHHOTO (0OA3ATEALHOIO)
OLMATLHOTO CTPAXOBAHMS, JOOPOBOABHBIX OTHHCACHHMA Npeanpu-
W M POUKX NOCTYILICHHI.
Teppumopuansusie honds oxpanbi Tpyaa HopMHpyIOTCs 3a cuer
ECHIHOBAHKI M3 GIOKETOB AIMHHHCTPATHBHO-TEPPHTOPHAIILHEIX
pbpasosarmit PA, yacth (POHIOB OXPaHBI TPYILA NPEANPHATHIL, pac-
HOKEHHBIX HA COOTBETCTBYIOIIMX TEPPHTOPHSIX, AOOPOBONLHBIX OT-
CHWI NPEANPHSTHIT U NPOUNX NOCTYIICHMI.
Dondw oxpanst mpyda npednpusmuti HOPMUPYIOTCSL 34 CYET NIPH-
BLan npeAnpUsTHIE B PA3MEpax, ONPEAENNCMBIX KOMUIEKTHBHBIMH
JIOrOBOPAMH 1 COMIALICHMAMM IO OXPAHE TPYAA Mexay paboTonare-
EM M TPYAOBLIM KOJUICKTHBOM.

TMomumo nepedncaeHHbiX (POHAOB MOTYT CO3AaBaTLCS 0bwECT-
HHble (DOHIILI OXPaHbl TPY/IA.

Cpenctsa (OHAOB OXPaHBI TPYAA MOTYT MCHOb3OBATHCS TONb-
KO Ha o3znoposienue PabOTHUKOB M Ha YAYULWEHME WX YCAOBHI
pyna. TIpeanpuaTs, MCNONB3YIOWME CPEACTBA (POHIOB OXpaHb
pylla He 1O HA3HAUECHMIO, MONHOCTLIO BOIMELIAIOT 3ATPaueHHbIC
enctpa (honaos u ynaaumsawt wrpad B Pesepanbubiit HoHa ox-
b Tpyaa B pasmepe 100 % cpencTs, 3aTPaueHHBIX HE 1O Ha3Ha-
HHIO.

CocTosine YCIOBHIA M OXPaHbl TPYAA CYWECTBEHHO BAWSIOT Ha
EXHUKO-IKOHOMHYECKHME MOKA3aTe M PaboThl NpeanpusiTHii.

Puc. 6.2. POPMIPOBAHNHE COUMAILHOTO H IKOHOMMHECKOTO IDIEKTA OT MEPONPHATHI 11O OXpaHe Tpyaa
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2.2. SkoHOMMYECKHe nocnedcTeus (ywepb)

OT NPOM3BOACTBEHHOTO TPABMATHIMA H NPODECCHOHANbHBIX
3a6onesanui

DKOHOMMYECKHME MOCACACTEHS (IKOHOMUYECKMIT yuiepb Y) B ue-
JIOM 110 TIPEANPHATHIO, OPraHM3AUMN MOKHO NOACUHTATE MO Cae-
aywouei hopmyne:

[3
V=3V, +H, pyo.,

=

5

rae Z y,‘ CyMMAa NOTEPb BOIMELICHUS B CBA3H C HECHACTHBIMMH cay-
=l

HAAMM,  TPasMamy, npodeccnonanbbiMi  3aGoneBatusmn, pyo.,

H, — notepu, casanneie ¢ HEAONOAYEHNEM NPOAYKUMH M3-32 OT-

CyTeTBHs pAbOTHHKA (CTOMMOCTD HELONONYUCHHOM NPOAYKLMK), Py6.
Totepu Boamewienns (yiiepGnl) CKAAILIBAKTCH W3 CACAYIOUIMX

COCTABMAIOUIHX:

"
V=V, +Vy4+ V34 Ve Vi Vg, 6.1)

il
rae:

—— y] — BO3MCUICHHC BDOHJKCT}’ TOCYAAPCTHBEHHOTO COLMANBHOTO
CTPAXOBAHMs PACXOZOB HA BHLINIATY NOCOGHIT 110 BPEMEHHOI HeTpy-
JI0CTIOCOOHOCTH, CCHIH  HETPYAOCHOCOBHOCTh  BOSHHKAA 1O BHHE
NPEANPHATHA, OPraHu3aium, pyo.;

— ¥, — BO3MCLICHHE OPrAHAM COUMUILHOTO OBECHEUeHMS! CYMM
NEHCHIL (MK HACTH NEHCHK) HHBAIWIAM TPYAA, €CTH MHBUTMAHOCTL
HACTYNWIA N0 BUHE NPEANPHSITHS, OPraHn3auun, pyG.;

— V, — Beinnata nocoGuii HETPYAOCTOCOGHBIM WICHAM CEMbH B
caywae cmeprit paboTHMKA OT GOJNIC3HM WIH TPABMbI, CBA3AHHBIX C
MPOH3BOACTEOM (32 NMOTEPI0 KOPMMIIbLA), PYD;

— ¥, — BBIJIaTa NOCOOMIT NPN BPEMEHHOM nepesoae paboTHM-
KOB Ha JPYryio paGoTy No COCTOSIHMIO 310pOBbsi (BOIMEIIEHHE CO-
KpaTtusiierocs sapabotka), pyo.;

— ¥V, — Bo3melteHue yuepda paGoTalommm Npi 4acTHYHOI 1o-
Tepe TPYAOCnocobHOCTH (nomnata ao cpeaxero 3apabotka), ecau
NPH BPEMCHHOM NEPEBOJE Ha APYTYIO paboTy MK 4aCTHUHOM yTpate
TPYAOCTIOCOGHOCTH OIUIATa NOCTPAABILEMY NPOM3BOAMTCS MO paHee
3AHMMAEMOIi I0/LKHOCTH, TO Y, VY, 13 pacuera uekaovares, pyo;

— ¥, — 3aTparsl NPEANPHATHS Ha NPOMECCHOHANTLHYIO TOATO-
TOBKY M TNEPENOArOTOBKY PaGOTAIOWIMX, NMPHHUMAEMbIX Ha pabory

WIAMCH BbIOBIBIINX NO Done3nn M B CBAIM C Tp&IBMOﬁ, a TAKXKe M3-3a
NEYAOBIETBOPEHHOCTH YCJIOBHAMH TPYAA B CHIY MX BPEAHOCTH W T~
MecTi (BO3MELIEHNE NOTEPH TPYIOBOTO pecypea), pyo.

Yo=Y C, re Y — uucao yBONMBIIMXCH H3-32 TPABM W npodec-
CHOMAILHBIX 3a00JeBaHMi (N0 AaHHBIM oTaena Kaapos), C — cToM-
MOCTL DGy‘ICHMH O/IHOTO YENOBCKA HA AAHHOM MPCANPHATHH, pyﬁ
(no nannbIM Gyxrantepun).

Mcrounnkom nonysenns aanneix no seaminnam Y, ¥, Vi, Vo,
¥, swasercs Gyxrantepust npeanpustus. [lpoune notepn Bosmente-
st (yuiepObi) M3-3a X HE3HAUMTCABHOCTH MOKHO HE YUMTHIBATS.
Kaxaas u3 cocrapnsiiommx yuepéa ¥, =V, + V,, e ¥, — nore-
BosMeleHmst (yiepbei), obycaomiensie TpamMamy, ¥, — nore-
Bo3meltennst (yuepbsi), obycrosneHnbie npodeccHOHaIbHBIMA
IDOACBAHHAMM,

Dkonomuueckne norepn (yuepd) or NPOM3BOACTBEHHOIO TPaB-
HiMa wn Ilpﬁ(l)CCCM(‘HIﬂJIMIMX 3abonesanmit ONpeaensiiorcs  He
LKO HOTEPAMM BOIMCILEHHH, HO H )’C.'l()l)il()ii CTOMMOCTLIO HEAO~
0 y‘!CIHIOﬁ NPOAYKUHH B CBAIH C BbIOBITHEM D:I(K)T(IKIIHL‘IO M3 1po-
BBOACTBEHHOTO npoliecca, Kotopas onpeaensercs B dopmyne (6.1)
oM H.

B ofuieM Brie YCIOBHAS CTOMMOCTb HEAONONYMEHHONH MPOAYK-
UMK (YCIOBHBIE 1OTEPH MPHOABOMHOIO NPOAYKTA) ONPEACARIOTCH
IPOMIBEACHMEM HHCAA JIHEI HETPYIOCHOCODHOCTH H3-3a TPABMATH3-
# npodeccHoHanbibiX 3a001CBAHMIA HA CPEAHIO CTOMMOCTh
AyKUMM, BLIpaGaThiBaeMoil paboTAIONINM 33 OIMH JieHb. YCI0B-
i CTONMOCTh HEAONOAYHEHHOM NPOAYKUMH B LEAOM 110 NPEANpH-
10 MOXeT OblThb OMpEAC/AeHa yTeM CYMMMPOBAHHS CTOMMOCTH
NONOJYHEHHOM NPOAYKIMHY HA KAXIOM pabouem MecTe, 1€ 0TCyT-
BOBA PaGOTHMK MO [IPHYMHE NOAYYEHHs TPABMBI WK npodeccho-
bHOro 3abosieBanus, no dopmyie

H, =3 ,C, =3 1,3, pyb.,
vl

=

— n — YNCA0 paBOuMX MECT Ha NPCANPHITHH, HA KOTOPBLIX He
noAHsack paboTa Mo NPUUYHHE OTCYTCTBUS PabOTHHMKA;

— J1, — uMCA0 NOTEPSIHHBIX Ha PaboNEM MCCTE j TPYAOBBIX JHEi
MO NPHYKHHE HETPYAOCTIOCOGHOCTH PabOTHHKA;
.~ —C, — cpeanssi CTOMMOCTb NPOAYKIMM, BLIPAGATHBACMOM pa-
Boriukom Ha pabouem Mecte j B ieHb, PYO.;
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oucHb Heyno6Ho. Kpome TOro, opranbl 4ejioBeka pearupyior He
Ha aB6CONOTHOE HIMCHEHHE MHTCHCHBHOCTH Pa3APAXMTENst, a Ha
€ro OTHOCHTEILHOE H3MeHenne. B cootsercTsum ¢ 3axonom BeGe-
pa—Pexuepa, OWYWEHNS HENOBCKA, BOIHUKAIOUME NPH Pasini-
HOTO POA PAINPAKEHUAX, B YACTHOCTH BUOPALMM, NPONOPLHO-
HAAbHBL 0rapH(My KOaH4ecTBa sneprun pasapaxurens. Iosro-
MY B NPAKTHKY BBCACHBI JOrapuOMHUECKHE BEAHUUHBL — yposHU
GubpocKopocmu u 6uGPOYCKOpeHUs:

L, =101g(2* [v}) = 201e(efv,), L, =10lg(afa,).

MamepsioTes ypoBHM B CHELMANBHBIX CMHMIEAX — Acunbenax
(/1B). 3a noporosbie 3HaueHusi BHOPOCKOPOCTH M BHOPOYCKOPCHMS
NPUHSATHL CTAHAAPTHIOBAHHBIC B MEXIYHAPOAHOM Maciutabe Bein-
annnt: oy =5+ 10° M/c, g,=3 - 10 M/

BaxHoii XapaKTepuCTHKON BHUOPAUMM SBASETCH €10 YacToTa
(f) — xoanuectso konebannit B eannnuy spemenn. Yacrora ni-
Mmepsietes B repuax (M, 1/¢) — koamuecrse koneGanmit B cekynuy.
YacToThl MPON3BOACTBEHHBIX BHOPALMI H3MEHAIOTCH B LWHPOKOM
amanasone: or 0,5 g0 8000 INi. Bpems, B TeueHue KOTOPOro npo-
HCXOAUT OAHO KOJIEG:!IH(C‘ HA3LIBACTCH NEPHOAOM Koaedanus T(C)Z
T=1/f. MakcumanbHoe pacCTOsiHME, Ha KOTOPOE MepeMelaeTces
mobast Touka BUOPUPYIOLLETO Teia, HA3LIBACTCH AMIUIMTYAONH MW
amnanTy10i Bubponepememennn A (m). [lns rapMOHHUYECKHX Kone-
Gauuil cBsizb Mexay BuOpornepemelieHneM, BHOPOCKOPOCTHIO W
BHOpOyCKOpeHHeM Bhipaxaercs Gopmyramu

v=2nfA, a=Q2nf)’A,

me n=3,14.

Bubpauusi MOKET XapaKTCPH3OBATLCH OAHONH MM HECKONbKHMH
4acToTaMu (AMCKPETHBIA CMEKTP) WIH LIMPOKMM Habopom uactoT
(HenpepbiBablil cniekTp). CHeKTp 4acToT pa3duBaeTCs HA MacTOTHbIE
nonocs! (OKTaBHbie AManasons). B OKTaBHOM ANaNasoHe BEpXHsis
TPAHMUHAs HACTOTA f; BABOC GOMBLIC HIKHEH IPAHUMHON HacTOTHI fo,
T. €. fi/f; = 2. OKTaBHas Nojioca XapakTepuayercs ¢ CpeHereoMer-
PHYECKOI 4ACTOTOM.

CpeaHEreoMeTPHIECKHE YACTOTl OKTABHBIX MOJIOC HAcTOT BHG-

PALMK CTAHAAPTHIOBAHBL
Ja =ANSy

w coctasnsior: 1, 2, 4, 8, 16, 31,5, 63, 125, 250, 500, 1000 T'u. U3
onpeneeHMst OKTABhI 110 CPEIHErCOMETPHYECKOMY 3HAUCHHIO ee Hac-

TOTLL MOKHO ONPEACAHTH HMKHEC M BEPXHEE 3HAUCHMH OKTABHOIN
11010ChI 4ACTOT.

Kaaccugpuxawun eubpayuii (puc. 2.12). Tpon3soacreeHnyio Bu6-
PALMIO KIACCH(DULIMPYIOT N0 CACAYIOUIMM NPHIHAKAM:

« cnocod nepeaaun BUOpaumnn;

« HANpasieHue NeiCTBHA BUOpalm;

« BPEMCHHS XapaKTepHCTHKA BUOPaLMK;

« XapaKrep cnexTpa Bubpaumnm;

* MCTOMHMK BO3HMKHOBEHHs BHOpatmm.

Knaccucpuxayus npouseodcmeentbix eubpayud
B S i . I
IS IEE ==
I & T I I ]
A B¢
(UL HEH%

Puc. 2.12. Kaaccnpuxaumus npoMIsoACTECHHBIX BHOPALMI

Mo cnocoGy nepedawu BMGPAUMIO MOAPAINENSIOT HA OOUYIO W A0~
Kkaaviyio. OGuias BUOpalst NEpeaaeTes “eped ONOPHBIE MOBEPXHO-
CTH HA BCE TENO CHISILETO MK CTOSILIErO Yenoseka. JlokansHas BuG-
PALHSA NEPEAACTCH HA PYKH MM OTACABHBIC YHACTKH Te/a YeIOBeKa,
KOHTAKTHPYIOWHME € BUOPHPYIOLMM MHCTPYMEHTOM WiH BHOPHPYIO-
UHMH NOBEPXHOCTAMHN TEXHONOTHYECKOTO 060pYIOBaHHMS.

o nanpaeaenuro deiicmeus BWGPaMs NOAPAINCAAETCA HA:

* BEPTHKILHYIO BHOpaLMIO;

* TOPHIOHTANBLHYIO BUOPALIMIO — OT CIMHbI K rPyan;

© TOPU3OHTAIBHYIO BHOPALMIO — OT NPAaBOrO Njeua K JCBOMY

iedy.

Hanpasnenue AeHCTBHS BEPTHKAILHON M TOPHIOHTANBHON BHO-
PAalMK HA YENOBEKA NPEICTaBIeHo Ha puc, 2.13.

Mo epemennum xapaxmepucmuxam BUGPALHH NOAPABAEAIOTCH Ha:

*  NOCMOAHHbIE HHBDZI[IH", JUISE KOTOPBIX BEAWYHHA BMSDOCKOPO-

CTH M3MEHsETCA He Bonee yem Ha 6 nb;

, S A—
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— 3, — cpennennennas 3apaboTHasi 11aTa OAHOMO PaboOTAIONIETO
Ha pabouem mecte j, pyo.;

— 1 — KOIPDHUUHCHT CTOMMOCTH NPHBABOMHOIO NPOAYKTA, CO3-
21:aBaCMOTO B IEHb HA PABOUYEM MECTE 110 OTHOLIEHHIO K CPEeaHEAHER-
HOIi 3apaboTHOI MIATe, 3ABMCHT OT OTPACAN M BHAA NPEANPHATHS, B
cpeanem npuiumaercs 1,4..1.5.

AHaIM3 pasmepos yiuepGa, HAHOCHMOTO MPEANPHATHIO NPOU3-
BOACTBEHHBIM TPABMATHIMOM H NPOECCHOHAIBHBIMK 3a60eBANNS -
MM, HCNOAB3YETCH B NPAKTHKE YNPARICHWs OXpaHOil Tpyaa Juist naa-
HHPOBAHUS NEPBOOMEPEAHBIX MEPONIPHATHIT 1O cosntanmio Gesonac-
HBIX M GE3BPE/IHBIX YCAOBHIT TPYAA, IKOHOMHYCCKOTO 0BOCHOBAHMS
MPUHUMACMBIX PELICHMIA.

Pacuer yuepba MOXET NPOBOAMTLESH 33 Pa3HbIC NEPHOBI BPeMe-
HH, HO, KAK NPABWIO, PACCYMTHIBACTCS TOAOBOIN yiepl. B atom cay-
4ae BCe COCTABAAIONME yiuepba u KONMHYECTBO AHEH HETPYA0Cnocos-
HOCTH PacCUMTBLIBAIOTCH 334 roji.

2.3. SKOHOMMYECKHH IDDEKT MEPONPHATHH NO YNYHILEHHIO
YCNOBHH M OXpaHe Tpyaa

SkoHomuueckuit aphekT (3KoHOMMueCcKas Bhiroaa B, py6.) B
JCHEXKHOM BLIDAKEHUH MEPONPUATHIH NO YJIYHLICHHUIO YCIOBHIF H OX-
paHe TPyAa OnpeaensieTes CyMMOoil NPeaoTBpatieHHOTO yiepba (3Ko-
HOMMUCCKHX MOCACACTBHI) AY OT NPOM3BOACTBEHHOIO TPABMATH3MA
u npodeccnonanbhblx 3abonesannit, pyd.; yeeanueHnem npnésum
All npeanpuaTis 3a cueT NPHUPOCTA MPOM3BOAMTENBHOCTH TPYAA,
pyb; cokpaluenues pacxoios Al Ha JIOTH H KOMIICHCALMY 32 pa-
0oty B HEONATONPHATHLIX YCAOBHSX, PYO.:

B =AY + All + AJl. (6.2)

Mpenorspawenublit yueps AY onpenensiercsi pasHOCTbIO yuiep-
GoB oT TpaBMaTH3Ma M NpodeccHoHANbHLIX 3aboaeanuit 10 (V) u
nocae (Y,) meponpustHit, noacunthiBaembix no dopmyne (6.1):
AY=Y, -V,

Veeanuenne npubsuim Al (py6.) npeanpusaTtus obbsicusiercs
CHMXEHHEM cebecTonMocTH BHH)’CKBCMoﬁ NPOAYKUMH BCACACTBHE
POCTa NPOM3BOAMTENBHOCTH Tpyaa, DSYCJIOB!IEHHOI'O TIOBBILIEHUEM
paboTocnocobHoCTH paboTHUKOB B Goslee BAATONPUATHBIX YCAOBHAX
Tpyaa. YayuuieHne yeaOBHil TPYAa MOXET GbiTh AOCTHIHYTO, HANpH-
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Mep, 32 CHET YAYMIIEHHS MUKPOKIMMATHUYCCKHX YCA0BHiT B paGoueil
JOHE, MOBBIICHHS OCBELICHHOCTH W YAYHILEHHS XapPAKTEPHCTHK CBE-
TOBOI CPEAb!, CHIKCHNS HANPAXKEHHOCTH TPYAA, YTOMIHEMOCTH 33
CUeT OpraHn3auMn pabouero Mecta B COOTBETCTBUM C DPIOHOMMYE-
CKMMH PEKOMCHIAUMAMM M T. 1. YBeanuenne npuObUIN npeanpu-
HIMS ONpPESeasieTcs CyMMUPOBAHHEM YBEAMYCHUA NPHOBLIN (Chnxe-
MM ceGECTOMMOCTH NPOAYKLIMKM) NO KAKAOMY YHMacTKy, paGouemy
MECTY, HA KOTOPBIX NPOBOANIMCH MEPONPHSITHS NO YAYHILICHNIO YC-
JOBMIt TPpyaa:

A=Y (M1, = T1) = 3 (C,Ey) ~CyEy),
7 7

rme:

— M, T, — cootseTCTBEHHO NPUOLLIL, NOAYHEHHAs 32 CHeT pa-
Borsl Ha yuacTke (padoueM mecte) j a0 u nocae NPOBEACHHs MEpo-
ﬁpummi pyo.;
C,, €y _ COOTBETCTBEHHO CEGECTOMMOCTb EAMHMLLI NPONYK-
W Ha YHACTKE j 10 M TOC/E NPOBEACHUS MEPONpHATHS, pyb./e.,
/T, pyG./Kr, py6./M’ (PA3MEPHOCTL B 3aBMCHMOCTH OT BIAA NPO-

— COOTBETCTBEHHO KOJMMECTBO EAMHMIL NPOAYKIMH,
yu'nwon "va YHACTKE j J10 M 110C/E TIPOBEACHUSE MEPOTIPHATHS,
., T, M" (PA3MEPHOCTH B 3ABMCHMOCTH OT BWIA NPOAYKUMK).

Mpoaykuueit MOryT ObiTh BbINYCKAEMbIE M3ACAMS, 3AIOTOBKM,
€10 HAGPAHHBIX HA KOMIbIOTEPE CTPAHMLL TEKCTA, KOJIMHECTBO
TAHHBIX NPOTPAMM, BBINONHEHHBIX TEXHONOTHUECKNX Onepa-
i on T n.

Coxkpauienne pacxonos AJl Ha IbTOTH M KOMNEHCALnH 00yci0B-
HO TeM, YTO 32 CHET MEPONPHSITHIL 110 YAYHIIEHHIO YCAOBHIL Tpya
MKACTCS TSKECTb WM HANPSIKCHHOCTh Tpyaa (bl Tskenwit —
cpeaHeit TskecTH, Obll HANPSKEHHbI — CTAN HANPSKEHHbBIH
Heii CTEneH ), CHIKACTCS Kace BPEAHOCTH (ObLIH Bpeihbie ye-
5t — CTAIM JIONYCTHMBIE), @ ITO MO3BONSET CHATH JBIOTHE M KOM~
HCAUMM WIM YMEHBUIMTDL KX pa3mep.

CHuXeHHe PACXOO0B HA JILIOTHI M KOMIEHCAUMHN TAKAE onpeae-
€TCS CYMMMPOBAHHEM N0 OTACTBHBIM YHACTKAM MM BHAAM padoT,
A KOTOPBIX 33 CHET MEPONPHATHIL NO YAYHIIEHHIO YCIOBHI Tpyaa
YAAIOCH AOCTH'b COKPALLLCHIS PACXOLOB:

A=Y (1, -J1y)),

7
“pe J1, J1,, — COOTBETCTBEHHO PACXO/bI HA JILIOTHI M KOMIICHCALMH
PabOTAIONIMM HA YHACTKE j 10 W N10C/IE MEPONPUATHIA.




image198.jpeg
396 Pazoex VI. YIIPABTEHHE BE30ITACHOCTBIO TPYA

2.4. SKOHOMHYECKAN IPHEKTHBHOCTL MEPONPHATHH
NO yNyYLWeHHIO YCNOBHH M OXpaHe TpyAa

DxonoMuuecKas H(PEKTHBHOCTL MEPONPHATHIT MO yAYHLICHHIO
YCAOBHIT 1 OXPAHE TPYLA ONIPEACASETCH COOTHOWEHHEM [TONYHEHHO-
ro skoHoMKueckoro dbekta (sbiroast B, py6.) n nonecennbix s
€ro noayueHus sarpar 3, py6.

JL1st OLEHKH 9KOHOMMUUECKOiT HhEKTHBHOCTH HCHOABIVIOT NO-
KAJATEAN YHCTOrO M 06wero (abeomoTHOM) IKOHOMHUCCKOro -
exra. TMokasatens uucroro skoHomuueckoro sddekta (ronoBoro
3konomuteckoro adibekra 3,) onpeneaseres no dopmyae

Hem Gonbuie roa0soit aKoHOMUuCCKMit et D, TeM Bhilie
IKOHOMMYECKAsH HPDEKTHBHOCTL MEPONPUSITHS.

3II'IT)IIThI 3 Ha PEUTHIAUNIO MEPONPHIITHSA PACCUHTBLIBAIOTCH 110
(hopmyne

3=EK+C,

e K — Kanuraibubie BIoKeHHs B Meponpusthe, pyb. (3atparsl na
NPHOOPETCHHE CPEACTB 3AUMTEI, MOACPHM3ALMIO OBOPYIOBAHMS,
CO3MAHNE MW YAYUIEHHE CHCTEM BEHTHISILIMK, OYMCTKH M KOHIN-
LUMOHMpOBaHNs Bo3nyXa n T. n.); E, — GespasmepHbiii HopMaTHBHbL
KOHUUHEHT IPPEKTHBHOCTI KANUTAILHBIX BAOKEHHI, 1151 MEPO-
NPHATHIL N0 OXpane Tpyia npuunmaetes pasHbim 0,08; C — satpatnt
Ha 0BCAYKMBAHNC M IKCIIYATALMIO CHCTEM OBECTICHEHMS YCAOBIIL 1
OXpaHbl TPYa B 1o, pyob.

O6was (abeomoThasn) skoHoMMueCKast HIDDEKTHBHOCTL D, Mepo-
NpUSITHA Onpeaensiercs puipaxennem 9, = B / 3. Meponpusitie cun-
TACTCS IKOHOMMUCCKH pbekTHBHBIM, ecan D, > 1. Yem pbime I,
TeM apdeKkTHBHEE MeponpusiTHe.

IPHERTHBHOCTD KANMTAILHLIX BAOKEHMI D, B MEPONPHATHS 110
OXpaHe TPyAa OLEHNBAIOT 1o (opmyne

x=(B-C)/K.

Ecan 3,2 E, = 0,08, To KanuTaNbHble BAOKCHMS CIACAYET CHM-
Tath HOPEKTHBHBLIMK.

Cpok OKynaemocTi KanmutaibHbix Broxenuit T'=1/3,. Ecan
T'< 12,5 net, MEPONPHSITHE CUHTAETCH OKYNAEMbIM.
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DkoHomuueckuit apdeKT MeponpuATHIl MO OXpaHe Tpy/a HE MO-

KET M HE JONKEH SRISTHCH CAMHCTBEHHBIM KPHTEPHEM LEnecoot-
PA3HOCTH NPOBENCHHUA MCPOTIPH’IT“ﬁ. ni\)KE CCAn IKOHOMMH'UCCKHE
PaceTE! NOKA3LIBAIOT HeIPDEKTHBHOCTL MEPONPHATHS, OHO MOXKET
BbiTh Peann3oBato, T. K, obrazaeT 60/b1IoN counanbHoi ddekTnn-
moctuio. Tpeanoutenue counansioro dpexta IKOHOMHUECKOMY
BOBCE HE O03HAYACT BTOPOCTCHEHHOCTb NOCIENAHEro, 0COBEHHO B yC-
JIOBHAX PHIHOYHON IKOHOMHKH. DKOHOMUYECKHIt dpexT spasiercs
NE LEABIO MCPONPHATHIA, @ NHLL OAHMM M3 ACNEKTOB MX OUCHKH.
Mmest npescTarienue He TOABKO O NPAMOI 1 COUMATBHOM, HO 1 00
BKOHOMUueCKOH ddekTHBHOCTH MeponpusTHii, pabotosatens Go-
TUIAHOMEPHO MOXET OCYUIECTBIATD JATPATH HA NX NPOBEACHUE W
PARIATL COLMANBHO-IKOHOMMHYECKUMM TIOCIACACTBHAMM TPABMa-
Ma 1 npoeccHoHANbHBIX 3a60neBaHii.
Dxonomuuecknii ahPeKT 0T BIOKEHHS! (DUHAHCOBBIX CPEACTB B
crembl GE30MacHOCTH IOCTATOUHO HACTO BLICTYNAET JIHUIL B BHAC
IMOKHBIX 3KOHOMHYECCKHX NOTEPL OT BCPO}{'I’HOﬁ ABApUM WM He-
THOTO Cay4das. D10 ABNACTCSH CEPLEIHBIM TICHXOJOIMYECKHM ac-
KTOM, TIODYAARIOLIMM NPEANPHATHA BKIAALIBATL CBOOOHbIC CPe/i-
B MCPONIPUATHH, JAKOLIHC pCZUIbeIﬁ JIOXO/1, @ HE HA NOBBIIUCHHE
NACHOCTH NPOU3BOACTBA. OnHAKO «IKOHOMMUSI» HA 6Ge3onacHocTH
KHA W 4PEBATA JUISH NIPEANPHSTHS CCPHEIHBLIMK YOBITKAMH,

POnbHble BONPOCHI

1. Kaxossi ocHoBHbIe 33Rak ynpasnenns Ge3onacHocTeio TpyRal

2. Ha3osuie 3aKOHORATENbHBIE aKTbI 8 OBNACTH OXPaHbI TPYRA M MK OCHOB-
HBle NONOKEHMS.

3. Kakwe M HOPMATHBHBIX NPABOBLIX AKTOB CYWLECTBYIOT B 0BNAcTH Oxpa-
bl TpyAal

4. OcHOBHBIE HANPABNEHWR FOCYRAPCTBEHHON NONMTHKK B OBN3CTH OXpae!
PyAa. .

5. MNepeuncnure NORNCHCTEMBI FOCYR3PCTBEHHBIX CTAHRAPTOB CHCTEMBI CTaH-
AapTOB Be30nacHoCTH TPYAA.

6. K1o ocyuwectsnser ynpasnenue, H3A30P  KOKTPONL 33 6€30NACHOCTBIO W
OXPaHOW TPYAA, KAKOBbI OCHOBHBIE 33RaM, (DYHKLWM W NPABa ITHX OPra-
woa?

7. Kaxwe snaei wictpyKTaxa no Gesonachocth Tpyaa nposoastcs? Hazosure
BPEMA M NEPHOAMSHOCTS WX NPOBEAEHUA.

8. Uro Takoe aTrecTaums PaBONMX MECT N0 YCTIOBWAM TPYAS, KAKOBHI MOPS-
ROK n 3anaus ee nposenenns? Kak OOPMNRIOTCA W HCMOMBIYIOTCA pe-
3YNbTATHI ATTECTALMM B AEATENLHOCTH OPFaHkIaLMAT
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9.

10.
1.

12.
13,

15.

16.

17.

Kak npoBoamics cepruduKaumm NPOMIBOACTBEHHbIX OBBEKTOB Ha Gei-
ONACHOCTL M KAKOBLI KaTeropuh cepTudukaros GesonacHocTnl!

KaKue HECHBCTHBIE Ciyuam NOANENAT PACCIEAOaNMIO H yueTy!

KaKos nopspok nposefenis PaccneAoBaHus HECHACTHBIX CMyYaes Ha Npo-
WIBOACTBE W OhOpMNEHNA ero pesynsTaTos?

TMepeuncnuTe NoKalaTeny NPOWIBOACTBEMHOTO TPABMATHIMA.

Kakwe CYWiecTsyloT BHAbI OTBETCTBEHHOCT AOMKHOCTHAIX MWL, 33 HapyLLe-
Hue Tpebosanmin no besonackocti Tpynal

B Yem 3aKMIONETCH COLMANBHOE M SKOHOMWNECKOE 3HAUENHe OXpaNbi
pyaal

B uem CyTh IKOHOMMUECKOTO MEXaHM3Ma ynpasnewws GesonacHocTsio
TPYA3 ¥ KAKOBSI MCTOMHMKW (HHHAHCUPOBAHWA MEPONPHATA MO OXpaHe
pyRal

B Yem COCTOMT IKOHOMMYECKMA YWEPD OT MPOMIBOACTEEHHOTO TPasma-
THIMa W NpaheccHoHanbHbIx 3a60nesaHmil PaccKamuTe METOAMKY pacHe-
Ta ywep6a.

B uem COCTOMT IKOMOMMuecKHit 3cpchext (Bbirona) oT MeponpHatHin no
YNyNWwenno ycnoswi u oxpane TpyRa? PaccKawwTe MeTOmuKy pacvera
3KOHOMMYECKOTO IchcbeKTa.

KaKosbi ocHoBHbie NoKasatent 3diherTBHOCTH MEPONPHATHI NO ynyuLwe-
HMIO ycnoswi 1 oxpane Tpypal

Paszpen Vil
MNEPBAS MOMOLLb MOCTPAAABLUMM

nasa 1
MPUHLIMIMBI OKA3AHMS NEPBOM NOMOLLM
TPALABLUMM

MMepsas nospaueGHas NOMOULL NOCTPALABIIEMY MMEET BAXHOC

JAMCHHE LIS CMACCHHA KH3HH M NOCACAYIOUIErO BOCCTAHOBACHHS

HOpoBLs wenoBeKa. Ymenne 6e30TrarateNbHo NPOBOAMTE Pl Npo-

TeAIIMX ICHCTBIIE N0 OKA3AHMIO NOMOLLM 10 NPHOBITHS MEAMLINH-

10 NEPCOHANA BO MHOIMX CAYMasX NO3BOJACT NPCAOTBPATHTHL

PTEJLHBIH MCXONL M PA3BHTHE THAXKEILIX OCNOXKHEHMI y nocTpa-
ero.

[Mepuyio 10BpaueGHYIO NOMOLLL 10/IKeH YMETh OKA3LIBATL Kak-

it paGorunk. [MosTomy HeobGXOAMMO NPOXOAHTL 0ByueHHE CNOCO-
OKA3aHMS NEPBOH NOMOLIK.

MepBasi TOMOULL NOCTPANABIIEMY OKA3BIBACTCH B HECKONBKO N0~

OBATEIbHBIX 3TATNOB.

1. Ouexka o6CTAHOBKN M HEIAMEUTMTENLHOE NPEKpauleHue aeii-

NoBpekaalouiero Gakropa (31eKTPHUECKOr0 TOKA, TeMNepaTy-

, M3NYHCHHS, MEXAHMYECKOTO BOANEHCTBISA).

2. VaaneHue NOCTPAAABLIETO 3 ONACHOM 30HbI B MecTo, rae Gy-

OKa3bBaThCH AANbHEHWAA NOMOLLb.

3. Buisinienne NPHYUHHBL THKEIOIO COCTOAHMS NOCTPANABIIETO,

KTEPa NMOBPCXACHMS, NPUIHAKOB KH3HN U CMEPTH.

4. Oxazanue nepBoit NOMOIM NOCTPAAABIIEMY C HCTIOILIOBAHMN -

NPUEMOB, ONpesiesIieMbIX XapaKTepoM TOBPEAICHHUA M COCTORHH-

NOCTpaaBLIero.

5. Bbi30B MEAMUMHCKOrO TMEpPCOHAIA, CKOPOH MEANIMHCKON 1no-

I, 10CTABKA MOCTpALABILEro B jeueOHoe yupeiuexue. Boizos




image200.jpeg
400 Pazdea VI ITEPBASI ITOMOII ITOCTPAJIABIIIHM

Tiasa 1. Obuwe npunuunst oxasanus nepéoi nomouu nocmpadasuum 401

MEANLMHCKOTO MEPCOHANA NPH THKEIOM COCTOSHUM NOCTPALABIICTO
JIOJKCH OBITH MPON3BE/ICH HE3AMEUINTENLHO.

Jist 5heKTHBHOCTI T0BPAYCHHOI NOMOLLM B KAKIOM NOJPa3-
JCACHUN NPEANPHATHS, OPTaHM3ALMM JI0KHA GBITH MEIMUMHCKASA
anTeyka ¢ HaboPOM MEAMKAMCHTOB, NIEPEB3ONHBIX CPEICTE, CPEICTH
OCTAHOBKH KPOBOTEUCHMSI, TUIAKATBI C NPABUAAMH OKa3aHmus J0Bpa-
UeGHOI MOMOLLH, YKA3ATEe/IN JUIsi 0DAETMCHUS ITOHCKA ANTEKH W Me-
JMUHHCKOTO NyHKTa. B Kaxaom nojapasaencuun aoaxen Guith oT-
BETCTBEHHDIH 31 CBOCBPEMCHHOC NONONHEHUE ANTEMKN W NOAIEPKA-
HMS CE B HALICKAUEM COCTOSHUH.

IMepet oKasaHeM NEPBOTO HTana NOMOLIM NMOCTPAAABILIEMY He-
00X0AMMO BBICTPO OUEHHTL OBCTAHOBKY Ha MecTe, CTeNeHb ONacHo-
CTH JCHCTBYIOErO NOBPEXIAIOWIEro (Gakropa M HCKAIMHTL BO3-
MOXKHOCTh CAMOMY TOTIACTh 101 ero AeHCTBIE.

Hpexpawenue deiicmeun nospexcoaowezo haxmopa, sui3pasuicro
TPABMY, M VAQICHUE NOCTPAILABIIEIO W3 ONACHOI 30HbBI (ropsuero
MOMELIEHNS, 3aBANA, 3ULIMICHHOIO W 3ara30BaHHOTO MPOCTPAHCT-
Ba) SIBNACTCS OOA3ATEALHBIM W HE3AMEIUTHTENLHBIM.

Tpekpawenne neiictns noppexaaioniero GakTopa BLNOAHACT-
sl cnocobamu, 3aBMCSILMMK OT XapakTepa (akTopa, W I0IKHO 0CY-
WECTBAATHCH OCTOPOKHO Wi ¢ npumeHenuem CHU3 g meknioue-
HUSE TOANANAHMSE T10/L €O ICHCTBUE OKA3BIBAIOILETO TOMOULD.

Oceoboxncdenue weioseka om deiicmeus IaeKmpuneckoco moxa.
TTockoNLKY MCXOL TIOPAXEHMS NCKTPHUCCKMM TOKOM 3aBMCHT OT
JUIMTEILHOCTH €0 JICHCTBHSA, NPEKPALLCHHE BOIACHCTBIS TOKA MMeEeT
pewatowee 3navenye. [pn nopaxeHU AEKTPHIECKUM TOKOM He-
JIOBEK  HEPEIIKO CAMOCTOATEALHO HE MOKET OCBOBOAMTHCH OT ero
aeiicteus (Heotnyckaoumit Tok). Tlpn cy10poXxHOM coKpateHnm
MBILILL PYKH, KOTOPOE NOCTPANABIINIT HE MOKET NPEOROAETh, OH He
MOXET pa3kaTh PYKY € 3akarbiM nposozom. Tlpu napaimue koneu-
HOCTEH, MHBIX YHACTKOB TE/A WIH HAPYLIEHUH ABMIATEALHBIX (yHK-
UMl BCACACTBME TOPAKCHHS LEHTPATLHON HEPBHON CHCTEMBI UEI0-
BEK HE CNOCOGEH CAMOCTOATENLHO OKHHYTL ONACHYIO 30HY.

Tleproe, uTO HEOGXOMMMO CAENATHL IS OCBOBOKIACHHUS NOCTPA-
JIaBLICTO OT ACHCTBHA NEKTPHUYECKOTO TOKA, — BLICTPOE OTKIOYE-
HHE TOJi 4acTH INEKTPOYCTAHOBKH, KOTOPOIi OH Kacaetcs. OTkiove-
HUE MPOU3BOAMTCS € NOMOLLBLIO GAnXaiiiero pybuibHUKA, BHIKIIO-
HATEJH WIM MHOTO OTKIONAIOWIETO annapara, a TakKe NMyTeM CHATHS
AN BBIBEPTHIBAHMA MpefoXpaHuTeiei (npobok), pasbema wiren-
ceabHoro coenunenus (puc. 7.1) u T. .

TIpyn 5TOM HAO MMETH B BUILY, 4TO ecau
nocmpadaéwiui Haxooumcs Ha 6wicome, TO
9T0 MOKET BbI3BATh MAACHME NOCTPALAB-
wero ¢ seicotel. TMoaromy B 3TOM Cayvae
HCOBXOAMMO MPUHSTL MEPBI, NPEayNpex-
aaoume uan obecneunsaiowme Gesonac-
HOCTh NAICHUS.

Hano nMmeTh B BHILY, MTO 1PH OTKIIONE-
UM ICKTPONUTAHMS B nOMEWeH U Modcem
nozachymo ceem, NOITOMY NPH OTCYTCTBHH
AMEBHOTO OCBELICHHS HEOOXOAMMO HMCTh
HAroToBE JIPYFOil MCTOUHMK cBeta — (o~
Mapb, ceey, (aken M T. 1L, @ NPH HUIMMMN ABAPHITHOTO OCBellC-
MHH — BKIIOYUTD €10,

Tlpu neeoamoxucnocnu Goicmpozo emKaoMenus yemanosku (Hanpu-
MCp, M3-32 YAQTEHHOCTH WIH HEAOCTYNHOCTH PYOWILHMKA W T. 1)
COOXOIMMO NPHHSITL APYTHE Mepbi OCBOBOXKICHUA NOCTPAABLIErO
O AeiicTBUSL NEKTPUUECKOTO Toka. Pasoppath uens npoTekaHus
KA uepe3 NOCTPANABIIEr0 MOXHO, TIepepyous NpoBOL WiIN BbI3BAB
MATHYECKOE OTKIIIONCHHE YCTAHOBKH, OTTALMB NOCTPANABLICTO
TOKOBEAYUNX HacTeil u T. 1. Cnocobsl 0cBOOOXKICHUS NOCTPanaB-
ero pa3HooGpa3Hbl N 3ABUCAT OT HANPSKEHNS IEKTPOYCTAHOBKH,
PYKAIOLUINX YCIOBHIL, HAIMUNS NOAXOMAINX NpHCNocobaeHnit, a
KE YMEHMSI W HAXOAUMBOCTH OKA3BIBAIOUIETO TIOMOILLIb.

Tpu nanpaxcenuu do 1000 B MoXKHO nepepyduTh NpoBoL TONOPOM
JIepeBsiHHOI PYKOSTKO# (pHC. 7.2), NepekycuTh ero HHCTPYMEHTOM
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C M30MPOBAHHBIMU PYKOSITKAMK. TIpH HCNONBIOBAHMH MHCTPYMEHTA
C METAUIHHECKHMH PYKOSATKAMM HEOOXOAMMO HAACTH AMIICKTPHYC-
ckue nepuarku. IMepepyGath (nepepesars) caeayer Kaxabli nposoa 8
OTAENLHOCTH, YTOOBI HE BbI3BATH MEKIY HUMM KOPOTKOIO 3aMbiKa-
HUSL, B PE3YILTATE KOTOPOTO MOKET BOHHKHYTH HIEKTPHUCCKAA Ayrd,
CnocoGHas NPUYHHNTE OKA3BIBAIOLEMY TOMOLILL OKOTH M NOBpEKIC-
HHEC a3,

MOKHO OTTSHYTH TOCTPAIABUIETO OT TOKOBCAYIMX “acTei,
BIABUIMCH 32 CYXYIO O[CKIY, €C/IM OHa CyXas M OTCTacT 0T Teaa
(noabl WLKAKa, TAITO, Xanata, cnetosku). Tpu 9TOM Heabds Ka-
catbes Tend OCTPAABILETO, €ro 0OYBH, CHIPOH OJIEXIbl, @ BTOPOi
PYKOIi OKPYAKAIOUMX MPOBOASLIMX NPCAMETOB (METALINYECKOH KOH-
CTPYKUMH, CTAHKA, Ke/1e300eTOHHON CTCHBI, BIAKHBIX JCPEBIHHBIX
npeameTon). Pekomenayercst eNCTBOBaTH O/IHOI PYKOIA, Jlepka BTO-
PYIO pYKY 3a criuHoit i B Kapmane (puc. 7.3). Tlpn neobxoanmo-
CTH MPHKOCHYTBCH K Tey NOCTPAIABUICIO HALO HACTb HA PYKH IH-
NEKTPHUECKHE NEPYATKH MM OOMOTATh MX CYXOil TKAHBIO, OTYCTHTh
Ha KM PyKaBa NMWLKAKA M T. 1. WIK HAKMHYTh HA OCTPALABIICTO
PE3MHOBLIA KOBPHK, NPOPE3UHEHHYIO TKaHb, 11000i APyroi Henpo-
BORsILIMIE MaTepuat. MOXHO Takke M301MpoBath cebsi OT 3emiM,
amnulm CYXYIO [I0CKY, PE3HMHOBbII KOBPHK, CBEPTOK, OeXa1y WIW
JIpYroii HENPOBOAALNI MaTepHaL.

Puc. 7.3

MoxHO 0TOPOCHTHL NPOBO OT NOCTPALABLICTO, HCHIOJBL3YH CYXYIO
JICPEBSHIYIO NANKY, I0CKY Wik APYTOil He MPOBOMSILIMIA JeKTPHe-
ckuit Tok npeamet (puc. 7.4).

Mpu nanpsxcenuu goiwe 1000 B qns oriaencHmns nocTpaiasuiero
OT TOKOBEAYUIMX yactel HeoGXoAUMO TIPUMCHATH JHINEKTPUUCCKHE
nep4aTk M BOTBl M ACHCTBOBATH WTAHTOH MAM M30AUPYIOUIMMH Kie-
UlaMH, PACCHMTAHHBIMH HA IAHHOE HanpsiAKeHue. Hpm«eucunc bor
HEODXOAMMO JUISL 3ALUNTHL OT BOZMOXHOIO 1IATOBOTO HANPsAEHU .

Puc. 7.4

Asmomamuyeckoe OMKA0HERNe YCManoeKu MOKET ObITH BBI3BAHO
AHAMEPEHHBIM 3AMBIKAHHEM HAKOPOTKO M 3a3eMICHUCM (as yc-
oBKn. 10T cnocod HanGonee (peKTHBCH B BLICOKOBONBTHBIX
HOBKAX, T. K. OHW C KAIOTCS HALCKHOI 1 OBICTPOACHCTRYI0-
fi saumToit. OAHAKO CAMA TAKAs ONEpalMs ABISCTCH JOBOALHO
CHOI, TTOITOMY 3TOT CHOCOG CIEAYET HCNOJILIOBATH K NE HOMM-
BHBIX CAYUasIX, KOTIA APYIHE NPHMEHCHDI BBITH HE MOTYT. 3aMbi-
We 1 3a3eMICHHME TIPOBOJOB MOKHO BLINOIHWTDL NYTCM nabpoca
X 33EMICHHOTO O/IHMM KOHUOM 01010 NPOBOANNKA, Hanpu-
0010 MeaHoro nposoa. CeyeHne NpoBoaa A0IKHO GBITh 10C-
\HBIM, STOGL OH HE TEPErOpes NP KOPOTKOM 3aMbIKatmH, no-
y JIyuLIe HCMONBIOBATH MAKCHMAIBHO TONCTBIA NPOBOA.
Tlpy BLINOAHCHMH DTO ONEPALIH O/INH KOHELL 3a3eMAs 10T (npi-
BAIOT K 3a3eMICHHON KOHCTPYKiUH), a BTOPOil CHADKAKOT TPy~
Juist yao6eTBa HAGPACHIBAHMS NIPOBO/A. HaBpacsiBaTh NPOBOAHUK
¢ OCTOPOKHOCTBIO, HTOObI OH HE KOCHYICH noCTpAnaBILIero 1
Batolero foMolits, ECN nocTpajiaBiinii Kacaees TobKo 0=
NPOBO/IA, HHOIAA IOCTATOUHO JAIEMINTH TONILKO STOT NPOBOAL.
Buseaenue npuMunbi MANEA020 COCMOANUI nocmpadaguiezo, xa-
nopescOeHUR, NPUIHAKOE NCUIHU U CMEpMUL. Mpexae vem
Wb K OKA3AHMIO MOMONIM, HAIO BLIACHWTH TPUUMHY M Xa-
P NOBPEKICHMIT, MOAYICHHBIX NOCTPUIABLINM, cTeneHn TsKe-
| COCTOSIHMA NOCTPALABINEFO M TOLKO Mocie 5T0ro OCTAHOBHTD,
eHHe, NPOBECTH MCKYCCTBEHHOE JbIXAHME, HapyAKHBII Mac-
Cepia, HANOKUTH MOBA3KY M T. AL Ecan HEsICHO, MTO HALO0
PHHHMATH, HCODXOAMMO KaK MOKHO GbicTpee HANPaBMTh MO~
BUIETO B JIeUCOHOE YUPEKICHHE.
Js onpederenus cocmosnus nocmpadaguweeo HEOOXOAMMO Y0~
€10 Ha CTIMHY  NPOBEPHTH HATHUHE JBIXAHIS 0 NYJIBCA.
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Haauyue Owxanus y NOCTPAABLICTO ONpeAeNseTcs Ha a3 no
TOZBEMY W OTYCKAHHIO TPYHOI KICTKH BO BPEMSI CAMOCTOSITENbHO-
TO BAOXA M BBUIOXA NOCTpasaBuiero. JIbIXaHHe TAKKE MOKHO onpee-
JINTH NO ABUAEHNIO TYD, N0 3aN0TEBAHMIO 3EPKVIBIA AN KAKOTO-TO
TAAAKOTO GAECTAINEro NPeaMeTa M No ABHXCHHIO BOIOKOH KyCOu-
Ka BaThl, MOAHECEHHOTO KO PTy. HMKaKoil TiatenbHON npobepku
st oGHapykeHust ¢1aGoro Wik NOBEPXHOCTHOTO ABLIXAHMS NPONIBO-
ANTh He TpebYeTcst, NOCKOABLKY 9TH YTOMHEHHS MalONoNe3Hbl Npn
OKa3aHUK NOMOLLK NOCTPALABIIEMY H B TO Xe BPeMs TPeOYIOT MHOTO
BPEMEHH, YTO COBEPLIEHHO HEAOMYCTHMO B Takux ycaosusix. Hop-
MATLHOE JIBIXAHME XAPAKTEPHIYETCH HETKUMM M PHTMUYHBIMH 0B~
CMaMH M ONYCKAHMAMM FPYAHOI KneTku. B Takom coctosimmm no-
CTPANABIINA HE HYKIAETCS B MCKYCCTBEHHOM JbixaHun. Hapyuien-
HOE [ABIXAHWE XapAKTEPH3YETCH HEMCTKMMM WM HEPHTMHUUHBIMH
TNOABEMAMM IPYAHOH KJICTKH NMPH BIOXAX, PEAKHMH, Kak Obl XBaTalo-
UMK BOYIYX BAOXAMM MW OTCYTCTBMEM BMAWMBIX HA I1a3 AbiXa-
TEAbHBIX ABWKEHHMI rpyiHoil kaeTkn. Bee atn cayuan pacetpoiictsa
JBIXAHUA NPHBOJAT K TOMY, YTO KPOBb B JIETKHX HENOCTATOMHO Ha-
CHIACTCH KHCAOPOIOM, B PE3YILTATE HEro HACTYNAET KHCIOPOAHOE
rojofanne TKakei W opraHos noctpanaswero. Tlostomy Bo Beex
ITHX CAYHAAX NOCTPAIABLIMIA HYKIACTCH B HCKYCCTBEHHOM JIbIXaHUM.

IlposepKa naauwus nyabca y TNOCTPANABLIETO OKA3ILIBACTCH HE-
CKO/ILKO TPYAHEe, YeM nposepka Abixakus. Tlyise — 310 prrsmuu-
Hble KonebaHus CTEHOK KPOBEHOCHBIX COCYI0B, OBYCIOBACHHbBIE
ABHAKEHMEM 1O HUM KpOBH 3a cyer paGotel cepaua. IMostomy Haan-
UHE NYJIbCA CBHACTENLCTBYET O HATHYHH B OPraHH3Me KposooDpaiiie-
Hug, T. e. 0 paGote cepaua. Tyibe NPOBEPSIOT N0 pyKe Ha Jy4esoit
apTepuH NPUMEPHO y OcHOBaHMS Goabiuoro naibua. Ecam ma ayuve-
BOIi apTepHM NyJbC He OGHAPYAKMBACTCS, €r0 CIEAYeT NPOBCPHTDL HA
uee 110 COHHOM apTepHH € NPaBoil U IEBO CTOPOHBI BLICTYNA LIMTO-
BHIHOTO Xpsillla — anamosa sGnoka (puc. 7.5). Otcyrcraue nynsca
Ha COHHOM apTEPUM CBMICTENLCTBYET, KAK NPABIIO, O NPEKPALICHUH
pabotsl cepaua. OO oTcyTeTBHM KpOBOOGpALLECHWS B OpraHusMe
MOXHO CYIAHTb 10 COCTOSHMIO 3PauKa, KOTOPBIA B 3TOM cyyae pac-
IIMPEH M HE pearupyeT Ha CBET, YTO MOXHO NPOBEPUTH, 3ACAOHAS
JIOHBIO €rO [JA3a OT IHEBHOTO CBETA M PE3KO OTACPIUBAs MX.

Tlposepxa cocmosnus nocmpadaswezo, axaouas npudanue eco meay
COOMBEMCMEYIOUe20 HONONCEHUA, NPOBEPKY ObXAHUS, NYALCA U COCMOR-
Hus 3pauxa, doaxcHa npoussodumscs Guicmpo — ne Goaee 15...20 c.

Ecau nocmpadaéuuit 6 coswanuu, 1o 10 31010 66U1 B 0OMOPOKE
WK B COCTOSHUH LIOKA, HEOOXOIMMO €ro YA0GHO YIOKHTH HA CYXYIO

Puc. 7.5

JO/ICTILIKY, HAKPHITH CBEPXY HEM-MDO M3 ONCKIDI, YAUITE Wi no-
MICHHA JTHUITHHX monei. D.O IIDMSNTI‘N Bpaua, KOTOpuiH JIONNKCH
Th BLI3BAH HEMEUIEHHO, HEOGXOAMMO OBeCne T NocTpanane-
HOANBI MOKOH, HENpepuiBHO HAbonas 33 ero JbIXaHHeM
(ILCOM. Hu B KOoeM cayvae HeJab3s TNO3BOMATH NOCTPANABLIEMY ABN-
pest, a Tem Gonee MPoaoKaTh paboTy, JAAKe €M OH HYBCTBYCT
b5 xopouo M HE MMeeT BHAMMBIX IIOB[)C)KIlC"HFL IICJ’IO B TOM, 4TO
DHUATEABHOE BOYACHCTBIC HEKOTOPBIX NOPAKAIOUMX (PAKTOPOB,
eobento INCKTPHUECKOTO TOKA, Ha YEHOBCKA MOXET CKa3aTLCH HE
Pady, 4 CTIYCTS HEKOTOPOE BPEMSI — YEPE3 HECKONBKO MUHYT, HacoB
naxe auneil. Tak, y uenoBsexa, NOABEPrHYBIICIOCH BO3ACHCTBHIO
DKA, MOXCT uepe3 HECKOJIBKO MUHYT HACTYNNTh PE3KOC YXVILICHHE
Jike npekpaiieHue paboThi CEPALA WIN MOTYT NPOSBHTLCS WHbIE
ACHBIC CHMITOMbI TOPAKEHHS. 3aPErHCTPHPOBAHBL CYUAH, KOTIA
QIKOC YXYALICHHE COCTOSIHUA 310POBLA, npuBoaAnBLICE Il!‘lol‘ﬂil K
EMEpTH TIOCTPALABILETO, HACTYNAO YEPE3 HECKOALKO AHEH nocie
oboxacHus ero or ACHCTBUA TOKA, B TEYCHHE KOTOPBLIX OH Cyﬁb‘
HBHO UMYBCTBOBA CeOSt XOPOIIO W HE MME/ BHCUIHUX NOBPEKIE-
. l'lom‘omy TOABLKO Bpa4 MOXET NpasnibHO OUEHHTH COCTOAHNUE
WIOPOBbsi MIOCTPANABIIETO W PELINTL BONPOC O TOMOUIM, KOTOPYIO
HO OKa3aTh eMy Ha MECTE, 2 TAKAKE O JAIbHEHIIEeM €ro aeHeHHH.
B ciyuae HEBO3MOKHOCTH GBICTPO BbI3BATh BPa4a NMOCTpAABLIC-
O CPOMHO AOCTARIAIT B JieYeGHOE YUPEAUCHHE HA HOCHIKAX WK
APAHCIIOPTOM.
Ecau nocmpadaeuui naxoedumcs 6 0eccosnameabHoM COCMORHUYU,
MO ¢ COXPAHMBLIMMMCS YCTOIMMBBIMH JIBIXAHUEM W NYIBCOM, TO €10
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cnenyer yaoGHO YIOXMTH HA MOIACTHAKY, PACCTErHYTh OACKIY M
nosic, oGecneynTh NPUTOK CBEKETO BOIAYXA M NPHHATH MEPbI K NPH-
BC/ICHHUIO €r0 B CO3HAHMUE — [IOJAHECTH K HOCY BaTy, CMOMEHHYIO Ha-
LWATBIPHBIM CAMPTOM, OOPBIraTh JMUO XOJOAHON BOAON, pactepers
u corperh Teno. Moctpanasuemy cieayer oGecnednTs NOAHBIR NO-
KOH, YAQIMB NOCTOPOHHUX JIOACH M3 NOMELIEHMS!, W HENpepbisHoe
HAOJIOICHHE 33 IO COCTOAHNEM 10 NIPHGLITHS BPaM:

Ecau nocmpadaswuic n10xo Obiuum — peaKo, CyA0poOKHO, Kak Obl
€ BCXTHIBIBAHMEM WIH €CAM JILIXAHHE NOCTPAAABIICIO NOCTENEHHO
VXVIUIACTCS, B TO BPEMSi KAK BO BCEX 3THX CAYYAsX NPOAONKAETCH
HopManibHas pabora cepaua, HEODXOMMMO JeNaTh MCKYCCTBCHHOE
JIbIXaHME.

ﬂpu OmMCcymemeuu nPUIHAK06 ¥CU3nu, T. €. Korna y nocrpaaasiue-
IO OTCYTCTBYIOT AbIXaHue, cepauebuenne w nyase, a Gonesbie pas-
APAXEHHS HE BHI3BLIBAIOT HUKAKWX PEAKUMit, IpauKK TIa3 paciumpe-
HBI M HE PearupyioT Ha CBET, HAIO CYMTATH NOCTPALABLICTO B CO-
CTOSHMH KJAMHUUECKOH CMEPTH M HEMELUICHHO NPUCTYNATh K €ro
OXKMBICHHIO, T. €. K MCKYCCTBCHHOMY JIBIXAHHIO M Maccaxy cepaua.
Huxorna He ciaeayer oTKashipathCsi OT OKa3aHMs MOMOULM NOCTpa-
JIABUICMY M CHHUTATDL CrO MCPTBBLIM M3-34 OTCYTCTBHS ALIXaHNA, cepi-
UCOHEHHS M ZIPYIHX NPHIHAKOB KHIHN.

TIpH3naTh Ye0BEKA MEPTBBIM MOXKHO TOJBKO IPH SIBHO BUAMMBIX
CMEPTENBHLIX MOBPEKACHHSAX, HANPHMED B Cayyae pazapobieHus ue-
Pena npu naaeHuk Wik npyu o6ropannm scero Teaa. B apyrux cayvasx
KOHCMamupoeams CMepne umeem npaso Moabko 6pay. OnbIT NOKasbiBa-
€T, 4YTO CBOCBPEMEHHOE M NPABHILHOE OKA3AHHME NEPBOI MEANLNMH-
CKOIl NOMOLLK HEJIOBEKY, HAXOSLEMYCS B COCTOSHUHM KIMHUUECKON
CMEPTH, KaK NpaBulo, NPUBOAUT K NONOXHTEILHOMY pe3yibTaty —
OKMBACHHIO HAXOMSIIETOCH B COCTOSHUM KIMHHYECKO# emepTh. Cie-
2YET MOAUEPKHYTH, HTO MOMBITKH OXKMUBACHNSA HPEKTHBHBI, TOALKO
€C/IM € MOMEHTA OCTAHOBKM cepaua npowno He Gonee 4.5 MMH.
TIpakTHKe M3BECTHBI Cy4a, KOTIA LA, HAXOAMBIINECS B COCTOS-
HHUM KJINHHYECKOI CMEPTH, NOCAEC NPUHATHS COOTBETCTBYIOLLIMX MCp
BBI3IOPABIMBATH M BO3BpAlIANTHCh K 0ObuHOI pabote. Yacto oxms-
JICHHE JII0/ICHi IOCTHTACTCS B PE3YNbLTATE CBOCBPEMEHHON M KBaH(H-
UMpOBaHHOIi noBpayeGHOi nomou. B Gonee Taxenwix cayuasx ta
nomous obecneunsaer COXpaHEHHE AKM3HECTIOCOOHOCTH opraHnima
MHHMOYMEpLIETO JI0 MOMEHTa NpuOLITHS Bpaua, KOTOPbIl MOKET
NPUMEHNTH 3dbekTHBHBIE MepBl OXMBICHHS. B 2THX cayuasix 10Bpa-
uebHAA MEMUMHCKAA NOMONLL IOKHA OKA3bIBATLCH HENPEPhiBHO,
Jlaxe TOT/IA, KOTJA BPEMS MCUMCASCTCS 4acaMu. 3aperncTpupoBaHo

MHOTO CAIyMaeB OKHBAEHHS Nocie 3.4 4, @ B OTACABHBIX CYHASX NO-
cne 10...12 4, B TeYeHHE KOTOPHIX HEMPEPLIBHO BHINOAHSINCH HCKYC-
CTBCHHOE ABIXAHHE H MACCAXK CEPILIA.

Peutene 0 GeCrnone3HOCTH  AatbHERIINX MeponpHsTHI n(}
OXHIICHHIO YeNOBEKA, HAXOMSAUIErocs B COCTOAHHM KIMHHUCCKOH
CMEPTH, M 3aKITIOMEHHE O HCTHHHOI (GHONIOrHYECKOH) CMEPTH MMeeT
1IPABO BHIHECTH TOABKO Bpay. JLOCTOBEPHBIMM NPHIHAKAMM neobpa-
THMOI CMEPTH ABISIOTCS TPYNHBIE TIATHA, OKOUEHEHHE, OXTAKICHHE
fena 10 TEMNEPATypPhbl OKPYXKAIOLICH CPe/bl W AIP.

Hepeako TO/IbKO HE3AMEUTHTEbHASH I0CTABKA MOCTPAIABLICIO B
MEANYHKT WM GOILHUILY MOXET COXPAHMTH EMY KH3Hb. Mpu Tpamc-

PTHPOBKE B NOJHONH MEpe HANO MCHONB3OBATH MOAPYUHbIC MaTe-
Wbl M MMIDOBMINPOBAHHEIE CNOCOGE! nepeHockn. Tlepenocuh
BHBIX HA 3HAUMTEILHOE PACCTOSIHHUE TPYAHO M MOITOMY Jyuuie
O 3TO MOFYT CAeAATh HECKOJIBLKO uesiopex. Tlpu oxasanun nep-
fi OMOLLA HALO TOMHHTH HEKOTOPHIE MPABHIA MOAHHMAHMS NO-
ALABLIErO M YKIQABIBAHKS €ro HA HOCHAKW. Caeayer pacrono-
bCS € OAHOM CTOPOHBI OT MOCTPAAABIIETO, ONYCTHTLCA HA KOAC-

W NOABECTH PYKM: OMMH NOA TONOBY, WEK W CTIMHY; ApYrol —
Y1 €ro Ta3 1 HOrM. 3aTeM PA3orHyTHCA M NMOAHSATH NOCTPANABLICTO
PYKM, CTapasich AEpKaTh €r0 B TOPHIOHTAILHOM MNONOKEHHMU.
M eCTh TPCTHl YEJIOBEK, TO OH MOABAIACT HOCHIKK NOA NOCTPA-
jero. MoaHMMaTL W ONYCKATh HA HOCKIKH — TOJILKO 110 KOMaH-
Vio6Hee Bero NepeHoCHTh NOCTPAIABIIETO BYCTBEPOM, HCMONb-
{ [IpY STOM IUICYEBBIE AAMKH, NEPEKUHYTHIC UEPE3 TLICHO H TIpi-
HHble K PYMKAM HOCMIOK. Bee JOMKHBI WIATH B HOTY MCAKMMH
MM, 4TOGB! YMCHBIINTE TPACKY. J1eHCTBSA TOKHbL ObiTh cOrna-
Hbi, NOITOMY KCJIATENBHO BHINOAHATH KOMAHIy OAHOTO AHLA.
XOMMO TP JIBHKEHHH € NOCTPAIABIIMM ObITh NPEAC/ILHO 0C-

MbIM.

a2
| OKA3AHMA NMEPBOM MOMOLUM

‘meennoe dbixanue. Ha3zxayeHne HCKYCCTBEHHOIO NbIXa-
- obecreunTh ra3006MeH B OPTAHNU3ME, T. €. HaChILEHHE KpO-

BIIETO KHCAOPOIOM W YAWIEHME N3 KPOBH YIICKHCIOTO
Kpowme TOro, HCKYCCTBEHHOE AbIXaHMe, BOIICHCTBYS pede-
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TOPHO Ha AbIXaTeNbHbI UCHTP FOJIOBHOIO MO3Ia, CHDCO()CTByCT TeM
CaMbIM  BOCCTAHOBJICHHIO CAMOCTOHTEALHOIO ALIXAHHA NOCTpasas-
wero.

BozieiicTBie Ha ABIXATE/ILHBII LEHTP MO3TA OCYLIECTRASETCS 3a
CHET MEXAHHYCCKOrO pasapaxeHMst NOCTYNAIOUMM BO3IYXOM HEPB-
HBIX OKOHHAHMH, HAXOAsIMXCA B Jierkux. Bosnukaioune B peayin-
TATE ITOrO HEPBHLIC MMITYILCHI NOCTYNAT B UCHTP FOJOBHOIO MO3-
ra, BEAAIOLICTO JILIXATCALHBIMU JBHACHUAMH JICTKHX, CTUMYINPYs
Cr0 HOPMAILHYIO JEHTEIBHOCTb, T. €. BBISLIBAKT CNOCOBHOCTL €10
NOCHLLIATE UMIYALCHE MBILILAM JIETKHX, KAK 9TO MMEET MECTO B 3/10-
POBOM OpraHu3Me.

Cnocobbt uckycemeenno2o ouxanus. CyuectByeT MHOKECTBO pa3-
JIMYHBIX CNOCODOB BBINOIHEHMS HMCKYCCTBEHHOIO ABIXaHWA. Bee onm
JCNATCH HA JIBE TPYNNbL: ANNAPaTHBIC W PY4HEIC.

Annapammw cnocobv mcGylo’r NPHUMCHCHMS CHCHHAUILHBLIX anna-
paTos, KOTOpbie obecneunsaloT BAYBAHME W YAUICHHME BO3AYXa M3
JNICTKMX 4epe3 Pe3anHOBYIO TPYOKY, BCTABACHHYIO B JAbIXaTelbHble
NYTH, HWIH 4CPE3 MACKY, HAICTYIO HA JIMLO NOCTPANABILCTO. ﬂpu-
creiimm 13 AnnapaTos ARISCTCH py‘moii ll()p‘riﬂ'llﬂllhlﬁ annapar
(puc. 7.6), npeaHa3HAYCHHBI /U1 HCKYCCTBEHHOIO ABIXAHMSA W
nupauun (OTCﬂCI)IH«']IIHﬂ) KMIKOCTH M CJIM3H M3 JILIXATC/ILHBIX 1TYTY
OCHOBHBIMHM YACTAMM €ro SBISIIOTCH HEGONLILOH MeX, NPUBOANMBII
B aeicTeue pyxoﬁ, M MaCKa, MJOTHO HAKAWILIBACMAs Ha pOT M HOC
NOCTPANIABLIETO.

Bo BPEMSsT CKATHS MEXA NPOMCXOANT AKTHBHBI BIOX, T. €. BBEAC-
HME NO/L HEKOTOPBLIM JIABJICHHEM B JICTKHE NOCTpaaasuiero ilTMDCbep-
Horo Bosayxa B o6beme o1 0,25 10 1,5 21 nan Bozayxa, 0GoraleHHOIo
KucaopooM. B nocaennem cayuae K BeaceiBalonieMy Kaanaty anna-

PaTa NPHCOCAMHSICTCS KMCAOPOAHAS NOAYIL-
Ka. Bo Bpemst pacTsKeHHs MeXa NPOMCXOANT
NACCHBHLIN BBUIOX, NPH 3TOM BO3IYX W3 arl-
NapaTa BLIXOAHT Hepe3 CreHHaNbHbIil Kia-
nax. braromapsi nNOPTATMBHOCTH M MaNoi
MAacce 3TOT annapar NPUMEHSICTCH He TOJILKO
¢ i B GONBHUYMHBIX, HO M B NIOIEBBIX YCAOBHSX.
(,\, Pyunsie  cnocoGsi  3HAUNTENBHO  MeHee
T a(ppeKTHBHBI M HecpaBHeHHO Gonee Tpyao-
€MKH, uem annapathbie. Oun obnanaor,
OAHAKO, TEM BAXHBIM JOCTOMHCTBOM, HTO
MOTYT BBINOAHATLCH GE3 KaKMX-1nGo npu-
Puc. 7.6 cnocofaeHmnit 1 NpUOOPOB, T. €. HEMeWIeH-

110 TIPH BO3HHKHOBEHUI HAPYLICHHUIT AESTEALHOCTH ABIXAHUS Y 110~
CTpAABIIETO. )

Cpesti GOABLIOTO YMEA CYIECTBYIOWHX PYUHbIX cnocofos Han-
Gonee HPHEKTHBHBIM ABSETCH CNOCOD «U30 pma & ponts. On 3a|<.m()»v
WACTCS B TOM, UTO OKA3BIBAIOLIAI NOMOLIL BYBACT BOIAYX U3 CBOMX
JICFKMX B JIETKHE NMOCTPALABLICIO Yepes ero poT Wik HOC.

VCTaHOBACHO, YTO BOJAYX, BbUIBIXACMBIH M3 JICTKHX, COACPANT
JIOCTATOMHOE JUISL AAbIXAHMS KOAHUECTBO KHCI0POAd.

Tlodeomoska K uckyccmeennomy Ovixanuio. TIpexie uem npuery-
JIHTh K HCKYCCTBEHHOMY JILIXAHMIO, HEODXOIMMO BHICTPO BRINOAHNTL
CACAYIOLIHE ONepalin: .

+ OCBOGOAMTL MOCTPALABILETO OT CTECHSIOLICH ABIXAHNC ONCH-

bl — PACCTErHYTh BOPOT, PA3BAIATH FUICTYK, PACCTErHYTh 6pro-
KH M T. 1.}

« YAOKMTH NOCTPAABLICIO HA CHIMHY HA TOPHIOHTAILHYIO 110~
BEPXHOCTL — CTON WK N0,

+ MAKCHMAJIBLHO 3aNPOKHHYTH FON0BY MOCTPALABLIETO HAZAL, NO-
JOKMB MO 3ATHUIOK JAM0HbL OIHOM PYKM, @ BTOPOi PYKOii Ha-
JapaMBaThL Ha 106 nocrpasasiero (puc. 7.7, @) a0 Tex nop,
11oKa NOAGOPOOK €ro HE OKAKETCH HA OAHON JIMHMM C LICCh
(puc. 7.7, 6). TIpu STOM NONOKECHUH FONOBbL AILIK OTXOINT OT
BXO/A B FOPTAHb, 0GECNEUNBAs TEM CAMBIM CBOOOAHBII NPOXORL
IS BO3AYXA B JIerKue. BMecTe ¢ TeM npH TAKOM MONOXEHNH
FO10BB OOLIYHO POT packpbisactes. [Ls cOXpaHEHHs! 10CTHT -
HYTOrO NOMOKEHHS FOMOBEI MO JONATKH CACAYET NOVIOKRHTE
BAIMK W3 CBEPHYTOI OICKIbI

o NAIbLUAMM ODCACAOBATH MOJNOCTh PTA, M, €CAk ODHAPYAKHTCHA
MHOPOHOE COAEPKUMOE (KPOBb, CM3b M T. 1), Hcoﬁxonu.Mo
VAAWMTH €10, BHIHYB OXHOBPEMEHHO 3yGHEIE NPOTE3bl, CCIM
onn umeloTest. JLis yIaneHus CM3KM M KPOBH HEOOXOIMMO 1o~
JI0BY W TLACUM TOCTPAIABUICTO MOBEPHYTL B CTOPOHY (MOKHO
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MOABECTH CBOE KO/IEHO MOJL IUICYH NOCTPALABLIET0), a 3aTeM C
NOMOUIBIO HOCOBOTO UIATKA MM Kpasi p}@ZII.I.IKM, HAMOTAHHO-
o Ha yKasaTeJbHbli najiei, OUMCTHTL NOAOCTh PTa W IIOTKH
(pue. 7.8). ocae 91010 HEOGXOAMMO NpUAATH ToN0BE nepBo-
HAYaNbHOE MOJOXKCHHE M MAKCHMMAILHO 3anpoKMHYTL €€ Ha-
34/, KaK yKasaHo sbiie (puc. 7.7, 6).

Puc. 7.8

Bunoanenue uckycemeennoeo dvixanus. Tlo OKOHMAHMH NOATOTO-
BHTE/IBHBIX  ONEpauuii OKa3bIBAIOUMI NOMOLLL  AeaaeT mIyGOKMil
BIOX M 3aTEM € CHION BBUILIXAET BO3AYX B POT noctpasaswero, Mpu
ITOM OH JIOJUKCH OXBATHTbL CBOMM PTOM BECh POT NOCTPANABLIErO, a
nanbUAMK 3aKaTh eMy Hoc (puc. 7.9, a). 3atem okaswiBaloumMii no-
MOLLLb OTKHMIBIBACTCH HA3WL, OCBODOXKIAA POT M HOC NOCTPANABLICTO,
M Ie/1aeT HOBbIH BAOX. B 910T nepuon rpyinas kierka nocrpanasiie-
TO ONyCKACTCS W NPOMCXOANT NACCHUBHLIN BLILOX (pHC. 7.9, 6).

Kontponk 3a noctynienueM Bosnyxa B Jerkue nocTpazasuiero
OCYILECTBASACTCH HA 17123 110 PACLIMPEHNIO TPYAHOI KJIETKH NPH Kax-
nom saysasmn. Ecan nocne ayBanus BoyyXa rpyanas KieTKa 1mo-
CTPAAABLICIO HE PACHPABACTCS, 3TO CBUACTENLCTRBYET O HEMPOXOAMN-

MOCTH JIBIXATEAbHBIX NyTeil. B 9TOM ciyuae HEOOXOAMMO BbUIBHHYTH
HUKHIOIO YETI0CTh NOCTPAAABIIETO Brepe. [Lis 3T0ro HyKHO nocra-
BHTh METBIPE NAblla KAKIOH PYKM NMO3AIH YIAOB HHKHEI HenocTi
M, YNUpasch GOJABIIMMKI MATLIAMH B €€ KPail, BHIABHHYTH HIKHIOK
HEOCTh BIEPEL TAK, YTOObI HHKHHME 3YObI CTOSIN BIEPEIN BEPXHUX
(puc. 7.10). Jlerue BBUIBHHYTH HWKHIOI HEMIOCTh BBEACHHBIM B POT
GONBIINM NaIbLEM, KaK MOKa3aHo Ha puc. 7.11.

HHora 0Ka3biBaeTes HEBO3MOXHBIM OTKPBITH POT NOCTpaaBLiie-
O BCJACACTBHE CYA0POXHOIO CKaTHst democteil. B atom cayuae mc-
KYCCTBEHHOE JIbIXAHHE CEAYeT NPOUIBOINTD 10 cnocoby «uso pma &
HOC», 3AKPBIBAs POT NOCTPAIABIIEIO NP BAYBAHUHM BO3AYXA B HOC.

B onny munyty caeayer aenats 10—12 saysannii B3pocaomy te-
noseky (1. e. uepe3 5...6 ¢). TIpn NOABICHUN y NOCTPAAABLICTO Nep-
BBIX €1a0bIX BAOXOB CACAYET MPHYPOHMBATL MCKYCCTBEHHBIH BAOX K
HAUATY CAMOCTOSITENLHOTO BAOXA. :

MCKyCCTBEHHOE IbIXaHHe HEODXOANMO MPOBOANTD 10 BOCCTAHOB-
AeHns FyGOKOTO PUTMHYHOIO JIbIXaHust.

Maccaxc cepdua NPON3BOIUTCS TAK HA3BIBACMbIM HCNPAMBIM, WIK
HAPYKHBIM, MACCAKEM CEPALA — PHTMHUUHBIM HANABAMBAHMEM Ha
[PYAb, T. €._Ha NEPEAHIOI CTEHKY IPYAHOI KISTKH NOCTPANABLIETo.

Puc. 7.10

Pue. 7.9

Puc. 7.11
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B pesyabTare 91070 cepaue CKUMAETCH MeXy IPYAMHONR M 110380~
HOUHMKOM M BLITAIKMBACT M3 CBOMX N0A0CTel Kposb. TTocse npekpa-
WCHNS HALABINBAHMS [PYAHAS KICTKA W CEPALE PACTPAMISIOTCS, M
CEPAUE 3AMOAHACTCH KPOBLIO, MOCTYNAIOWICH 13 BeH. Y yeaoBeka, Ha-
XOIAUIETOCs B COCTOSHHM KAMHUMECKOH CMEPTH, IpyaHas KieTKa
M3-32 TOTCPH MBILIEUHOTO HAIPAXKCHUSA JCTKO CMEaeTes! (CaaBan-
BACTCA) NPH HAZARINBAHMM HA Hee, 0BeCeYHBas HEODXOAMMOE CKa-
THe cepaua. KposooGpatietie HEOBX0ANMO 15 TOTO, YTOG KpoBl:
JIOCTARISIA KMCIOPO/L KO BCEM OPraHaMm i TKausm oprannima. Cie-
J0BATEALHO, KPOBb A01KHA ObITH 06OraLIEHA KHCIOPOAOM, YTO JI0C-
THFACTCH MCKYCCTBCHHBIM Abixannem. Takum oOpaszom, odnospesenno
€ Maccaucem cepiua JoaxcHo npou3BO0UMBLCA UCKYCCMGEnHoe Jbxanue.
llodeomoska K maccaxcy cepdua SIBASETCH OAHOBPEMEHHO MOAIO-
TOBKOI K MCKYCCTBCHHOMY /ILIXAHHMIO, NOCKOIBKY MACCAK Cepiia
JIONAKCH POM3BOIHTHCH COBMECTHO € MCKYCCTBEHHBIM ALIXAHHEM.

JUist BBITOAHEHIS MACCAKA HEODXOAMMO YIOKNTE 0CTPAABIIIE-
O Ha CIHHY Ha KCCTKYIO MOBEPXHOCTL (CKAMBIO, 110 WM B Kpaii-
HCM Cayuae NoIoKUTE N0 Criniy 10cKy). Heobxoanmo Takke 06-
HAANTL IO IPYilb, PACCTErHYTH CTECHSIONIME ABIXAHWE NPEAMETh
O AL,

Jas eunoanenus maccaxca cepduya MYKHO BCTATh € Kakoii-amn6o
CTOPOHBI OT NOCTPANABIIEIO B TAKOE MONOKEHHE, IPH KOTOPOM BO3-
MOXCH Boslee WM MeHee IHAYMTCALHBIA HAKION HAL HUM. 3atem
ONPCAC/NTE NPOLIYNLIBAHMEM MECTO HAMABAMBAHMA (OHO J0AKHO
HAXOANTECA TIPHMEPHO HA ABA NATBUA BLILIE MITKOTO KOHIA TPyan-
Hbl — pic. 7.12) 1 NOAOKHTE HA HETO HIKHIOK YaCTh JAN0HH OAHOF
PYKH, @ 3aTeM NOBEPX NEPBOIl PYKH NOAOKHTH NOL NPAMBIM YIZIOM
BTOPYIO PYKY M HAZABJAMBATL HA TPYAHYIO KJACTKY NOCTPAMABIETO,
CACTKA MOMOras 1pH 3TOM HAKJAOHOM BCero Kopnyca (puc. 7.13).

Puc. 7.12 Puc. .13

ﬂpcnnneubu M TUieveBble KOCTH PYK OKa3bIBAIOLIETO MOMOILb JI0/IK-
Jibl GbiTh pa3orHyTht 10 oTKasa. IManbusl oﬁcu?f PYK JOMKHBI ObITh
CHEMCHBI BMECTE M HE I0O/KHBI KACaThCsA FPYAHON KICTKH nocrpaaas-
wero. Hanasamsats creayer OGhICTPBIM TOMUKOM TaK, 4TOObI cMe-
CTHTH HHXKHIOW HacTb IPYANHBI BHHU3 HA 3.4 CM, @ Yy NONHBIX NI0ACH
Ha 5.6 cMm. Yeuane npH HalaBaMBaHUM caeayer KOII([C[ITpMpOBZITb
WA HIKHEl YaCTH TPYINHBL, KoTopas Gonee noaswxkha. Creayer n3-
Oerath HANABIMBAHMA Ha BEPXHIOW 4acTh TPYyANHbI, A TaKke Ha
OKOHYAHUA HUXKHUX pcﬁep, T. K. 3TO MOXET NPHBECTH K UX nepeno-
My. Henbds HanaBauBath HUKE Kpasi TPYAHON KIeTKM (Ha Msrkue
n‘uum). NOCKONBLKY MOXHO TOBPEANTh PACTONOKCHHbIE 3/ECh Opra-
Hbl, B IEPBYIO O4EPE/b MEYCHb.

Hanapnmeanue (TOAYOK) HA TPYAMHY CHAEAYET MOBTOPSHTH MpH-
mepio 1 paz & cexyndy. Tlocne GHICTPOTO TONUKA PYKH oc1:unr-:u »n
JOCTHIHYTOM TOJIOKCHUH B TEYCHHUE NPHMEPHO 0.5 c¢. Mocae aroro
C/ACAYET CACTKA BLINPAMHUTLCHA H pnccnnﬁnm) PYKH, HE OTHHMaA HX OT
TPYAMHBL

Jlns oborauienns KPOBH NOCTPAAABIIEr0 KHCAOPOAOM OHOBPE-
MEHHO € Maccaxem cepaua HEODXOINNMO NPOBOAHTL NCKYCCTBCHHOC
JBIXaHME 110 CNocoGy «M30 PTa B poT» (WAK «M30 PTa B HOC»).

Ecan HD!:/IOlLlI- OKa3bIBAIOT /IBA 4€/I0BEKA, TO OJAMH "Iﬂ HHX 1101~
AKCH NPOU3BOANTL HCKYCCTBEHHOC AbIXAHWE, a JPYrod — Maccax
cepana (puc. 7.14). LesecooGpasHo KaxaoMmy W3 HHX TPON3BOAHTL
MCKYCCTBCHHOE JIbIXaHHME M Maccax Cepiaua noouepeaHo, CMCHHAA
Apyr Apyra uepes Kaxibie 5...10 mun. Tpn 310M NoOpsiaok QKazalum
NOMOLUIH I0IKEH ObITh CACAYIOLMM: 110C/IE OAHOT0 r.uyﬁoxom BAYBa-
HUs IPOM3BOAMTCS MATH HANABANBAHNI HA TPYAHYIO KJICTKY.
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Puc. 2.13. Hanpawrenne koopanat oceil npn aciicrann obuweit subpawn: @ — no-

AOXEHUE CTOR: 6 — NONOKCHUC CHIA; OCh Zy — BEPTHKAIBHAN, NEPNEHANKYAIPHAK

ONOPHON TIOBEPXHOCTH; OCk Xg — FOPHIOHTAALHAA OT CIMHE W IPYAN; ock Yy . ropm-
JONTIBHAR OT MPABOTO MLICHA K ACHOMY

* HenocmosHnue Bllﬁpﬂlﬂﬂl‘ Ul KOTOPBIX BEJIMMMHA IHIGPDCKO-
POCTH M3MEHSCTCH He MeHee veM Ha 6 1b; npu 31oM Henocto-
sHHbIe BUOPAlMH JONONHUTEIBHO PANIUNAIOTCS HA Koaela0-
wuecs, 115t KOTOPBIX YPOBEHb BUOGPOCKOPOCTH M3MCHAETCS BO
BPEMCHM HCNPEPLIBHO; npepueucmsie, KOria KOHTAKT YeaoBe-
Ka ¢ BUOPMPYIOUIEH NOBEPXHOCTBIO NPEPBIBACTCH, NPUYEM
IUIHTENBHOCTh MHTEPBAIOB B TCYCHHE KOTOPHIX MMECT MECTO
KOHTAKT ¢ BuGpaumeil He npesbiuact 1 ¢; umnyivcubie — co-
CTOSALINE U3 OJIHOTO MM HCCKOABKHX ISHGP:IHMOHHHX BO3ACH-
CTBUM, KQKIbII UIHTENbHOCTBIO MeHee | ¢.

o cnexmpy BUOpauMM NOAPAINEAAIOTCH HA:

« Y3KONoAOcHbie, Y KOTOPHIX YPOBHH BUOPOCKOPOCTH HA OTACb-
HBIX HACTOTAX WIM JMANa3oHax 4actor Gojee uyem Ha 15 nb
NPEBLIIAIOT 3HAYCHHUA B COCEIHUX AHAMNA3OHAX]

*  WUPOKONOAOCHBE, Y KOTOPHIX OTCYTCTBYIOT BBIPAKCHHBIC Hac-
TOTH! WK Y3KHE MANA30HB! YACTOT, HA KOTOPBIX YPOBHM BUG-
pockopocTH npesbimalT Gosee yem Ha 15 ab yposhn cocen-
HMX 4acToT.

Kpome T0ro, no 4actoTHOMY CrieKTpY BMOPALMH NOAPA3ACAAIOT

Ha: uuzkouacmomnyio (f, =8, 16 Tu ans noxansHoit suGpaunn u 1,
4 Tu s obweit BuGpawnn); cpednesacmomnyio (f, = 31,5, 63 T'u st

Jnokuibhoit 1 8, 16 Tu st obweit); evicokonacmomuyio (f, =125,

250, 500, 1000 Fix s nokanbHoit 1 31,5, 63 T — s obuei).

o ucmownuky 603nuKknogenus b BHOPALMS NOAPAIACAACTCH
HA HECKONIBKO KATETOpHii:

« Kateropusi | — mpancnopmuas eubpayus, BOIACHCTBYIOWAA HA
uenoBeKa Ha paboMMX MECTAX TPAHCIOPTHBIX CPEACTS NPH MX
JBIAKEHHH 110 MECTHOCTH;

CropHsi 2 — MPAHCHOPMHO-MEXHOAOUHECKAR BUOPARUS, BO3-
ACHCTBYIOIIAs HA HEIOBEKA HA PABOUMX MECTAX MALIMH C Orpd-
HMMCHHOI 30HON NEpeMElieHus NpH MX Nepemeliehn no
CREUMLIBHO  TOJTOTORACHHBIM  TIOBEPXHOCTHM  TIPOM3BOACT-
BEHHBIX TTOMELICHNI, TTPOMBILLIEHHBIX TLIONAIOK,

« Kareropus 3 — mexuonocuweckan eubpauus, BO3INEHCTBYIOAs
Ha Ye0BeKa Ha PabOMMX MECTAX CTALMOHAPHBIX MALIHH 1 TEX-
HOAOTHIECKOTO 0GOPYAOBANMS WA fEpeaaioasics Ha pabo-
e MECTA, HE HMCIOUIME MCTOUHHKOR BAOPALH.

Bosdeiicmeue euGpauuu na opeanuzm Heiosexa. BuOpains otHO-
cures K BpeanbiM (akTopam, 061A1AI01IMM  BBICOKOIT GHoOMMYC-
kol akTsHOCTBIO. JleficTBe BUGPALMN HA YEIOBEKA 3ABUCHT OT
WACTOTHI 1 YPOBHS BMOPAUMM, NPOJOIKMTEIBHOCTH BOJACHCTBMS,
MECTA TIPHIAOKCHNS BHOPALMK, HANPARICHMA OCH BUOPALHOHHOIO
BOIICHCTBHS, MIAMBHIYAILHBIX CNOCOGHOCTEH OPraHHIMA HEN0BCKA
BOCIPHHUMATL BUGPAIMIO, YCIOBHI BOJHMKHOBCHUS pCIOHAHCA W
psuta apyrux yenosmii. KoneGareabibie MpoLECCh! MPHCYULT KUBOMY
Oprann3My, B 4ACTHOCTH MEIOBEKY — PHTMHUHBIC koneGanms cepi-
1, KpoBH, GHOTOKOB MO3ra. BHyTpeHHUE OpraHbl YeloBeKa (neyeHb,
NOMKH, KEIYAOK, CEPIIE W T. 1.) MOXKHO PACCMATPHBATH KaK Kosieba-
TenbHble CHCTEMBI € ypyrimi csizsamn. CobeTBenHas HaCTOTa BHYT-
pennnx opramon f,=3..6 I't. Coberpentas MacToTa rofoBbl Heone-
Ka OTHOCHTEALHO TUIeveBoro nosica — 25...30 T, OTHOCHTENbHO OC-
MoBAIMS, HA KOTOPOM Haxoamtcs ‘eowek, — 4.6 Tu. [Ipyu
 COBNAACHMH COBCTBEHHBIX YACTOT BHYTPCHHMX OPraHOB YEJI0BEKA W
OTIEABHBIX MACTCH €ro Tena ¢ 4acToToil BLIHYAICHHOI BHOpaunn
BO3HNUKAET SIBICHHUE peonanca, NPH KOTOPOM PE3KO BO3PACTACT aMm-
AMTYIR KoseGaHMii OPraHOB M HacTel Tena. Ipn 3TOM MOFYT BO3-
WHKHYT GOJICBBIC OLLYIICHNS B OTACBHBIX OpraHax (Kotopeie, Ha-
npumep, MOryT Habmoaareesi npu JUIMTENBLHON e31e 1o yXabucToit
Jlopore Ha MallnHe ¢ NA0XOi AMOPTH3aLIMEH), & NPH OYCHD BLICOKUX
YPOBHAX BUOPAUMN — JIAKE TPABMBL, paspbiBbl CBA3IOK, apTepHit. Ss-
JleHHe PE3OHAHCA LIS HEAOBEKA BO3HMKACT TpH HU3KOMACTOTHOI
wuGpaunn. Konebanns ¢ 4actoroii menee 0,7 T noayuwin Hassa-
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Ecan oxkaxercs, UTO NOCAC BAYBaHWs TpyaHas KJeTKa nocrpa-
JABLICTO OCTACTCH HENOABHAKHOM ((l ATO MOXKET CBUICTEALCTBOBATL O
HEJAOCTATOMHOM KOJMHYCCTBE ByBaeMOro wmyxﬂ). HEODXOANMO 110~
MOILLb OKASHIBATL B MHOM NOPSUIKE: nocae dgyx enyGoxux edyeanui de-
aame 15 nadaeaueanui. Henb3s NPOM3BOANTHL HALABIWBAHKE HA TPY-
JIMHY BO BPEMsi BOXA.

Eciu NOMOlLh OKA3LIBACT OMH YEJOBCK, CHCAYET HEpeioBaTh
NPOBEACHHC YKAZAHHBIX ONEPALNil B CACIYIOWEM TOPSUKE: nocie
dgyx 2AyGoKUX 60Y6anUil 6 pom ual HOC nOCMpadasuieeo — 15 nadaenu-
ganui Ha 2pyORYIO KAemKy, 3aTeM CHOBA Jia FAyDOKHX BAYBaHUA W 15
I(aﬂaBﬂllBﬂllllﬁ JUIsl Maccaxa cepaua m T, .

Iippekmuenocms  HAPYHCHO20 MACCANa cepduya NposBAsieTCH B
NEPBYIO OYEPE/b B TOM, YTO MPH KAKAOM HATAWIMBAHUK HA TPYIHHY
HA COHHOI ApTEPHUM YETKO MPOLLYILIBACTCH MYIbC. JHnsi onpeaene-
HHS Nyabca yKﬂIITC-"bHNi;I " cpcmmii NIbLULI HAKAUIBIBAIOT Ha a1a-
MOBO $6/10KO MOCTPAAABUIETO W, NPOABHIAs NANbLLI BOOK, OCTOPOK-
HO OMIYNLIBAKOT NOBEPXHOCTL WICH JIO ONpeaeaeHus COHHOMN aprepum
(puc. 7.13). Jlpyrusu npn3nakamn QQPeKTHBHOCTH MACCAKD SRS -
CTCH CYXKCHHE 3PAUKOB, NOABIACHHE Y NoCcTpanasiero CaMOCTOATE b~
HOTO ABIXAHHHA, YMCHBIUICHHE CHHIOWIHOCTH KOKHM M BIIMMBIX C/IH3N-
cThIX 060N0MeK.

Jlas nosbierms 3GHEKTUBHOCTH MACCAKA PEKOMCHILYETCH Ha
BPEMsi HAPYAKHOTO MACCAKA CEPALIA NPUIOAHSTH (na 0,5 M) Horu no-
cTpajasuero. Takoe MOAOXKEHHE HOr NOCTPALABLICTO CIIUCOGCTB)’CT
JIyMIIEMY TIPHTOKY KPOBH B CEpAle U3 BEH HWAKHEH 4acTH Tena.

MCKyceTBEHHOE ABIXAHHE W HAPYAHBI MACCAK Cepaua caeayer
NPOUIBOANTL 10 TOABACHHS CAMOCTOSNTEBHOIO AbIXaHUA K BOCCTA-
HOBJCHHS NCATEIBHOCTH CEPLA WK 10 NEPEAatn MoCTpalaBIIero
MEANIUHHCKOMY NEPCOHANY.

O BOCCTAHORICHHM AEATENLHOCTH CEPALA NOCTPALABLICTO CYIT
N0 NMOSABJCHUIO Y HEro CODCTBEHHOrO, HE NOMICPAHBACMOTO macca-
ke peryaspHoro nyabca. Uis NpoBEPKH NYALCA MEPE3 KaKabie
2 MitH npephiBaloT Maccak Ha 2.3 ¢. CoxpaHeHue nyanca Bo Bpems
nepepuisa CBUACTCJILCTBYET O BOCCTAHOBJICHHH CaMOCTOSTENLHOM pa-
Borsl cepaua. [pi OTCYTCTBHM NYJIBCA BO BPCMi NEPephisa Heobxo-
JIUMO HEMCUIEHHO BO30OHOBHTL MACCAXK.

OTC)‘TCTBMC Nnyabca nNpu NOsiRICHUI Apyrnx NPHIHAKOB OXKHBIC-
HWsl OpraHnsmMa (U'IMOCTOHTCHLNOI'O ABIXAHMS, CYXKCHMH 3pavukos,
NONBLITKH NOCTPANABLICTO JIBMIATH PYKaMHM M HOramu u le.) CAYKMT
npn3nakom uGpuasumMK cepaua. B 2TOM cayuae HeoGXOAHMO Npo-
NOAKATH OKA3AHME [IOMOUM NOCTPANABIICMY no upn()hrnm Bpaua

\U1H 210 AOCTABKH MOCTPAABIICTO B 1EHEOHOC YUPCKICHHE, rae Gyner
npomsseacHa aeduopuasuns cepaua. B nym caenyer BecnpepbiBHO
OKAIBIBATH MOMOIIL NOCTPAIABLIEMY, IPOHIBOLI MCKYCCTBEHHOE /bi-
e § MACCAX CEALA BIVIOTH JO MOMCHTA TIEpeaatit ero Meam-
IIMHCKOMY MEPCOHANY.

Kposomeuenws. Kposoteuehie GbiBaeT HAPYAKHBIM W BHYTPCH-
HHM. Ecan KpOoBb BLITCKACT M3 PaHbl WIN ECTECTBEHHBIX OTBEPCTHH
MapyKy, TO TAKOE KPOBOTCHEHHE HA3BIBAIOT HAapYXKHBIM, €CIIH Ke OHA
CKATIMBACTCA B MOJOCTAX TENA — BHYTPEHHMM. Pa3nnuaior apTep-
A1bHOE, BEHOIHOC M KANMIISPHOE KPOBOTCHCHMS. HanBonee onac-
HbiM SBASIETCH APTCPHAILHOE, BO BPEMS KOTOPOIO KpOBb NIHBACTCH
101 ABACHHUEM, OHA SIPKO-KPacHOro (anoro) uueTa"u ObET NYALCH-
pyioueil cTpyeil B TaKT € COKPALUCHMAMHN CEPACTHON MBILLILILL Cko-
POCTH KPOBOTEUEHMS NP PaHEHHN KPYITHOTO apTEPHAILHOTO COCYAA
(connas, nuieuesas, GeApEHHAs apTepHs, AOPTA W p.) TaKoBa, 4TO
GYKBAILHO B TEUCHNE CUMTAHHBIX MHHYT MOXET NPOM30IHTH TOTEPH
KpoBH, HECOBMECTHMAs C AKU3HBIO.

Kposb npH BEHOZHOM KPOBOTEYCHUH TEMHO-BHLIHEBOTO usera
BLITEKACT MEUICHHO, PABHOMEPHO W HenpepbIBHOI CTPYCH. Ono me-
Hee WHTEHCHBHOC, MEM apTEPHAILHOC, H 10ITOMY PEXE NPUBOAHT K
HeODPATHMBIM' MIMEHEHHAM. OnHaKo NpH PaHeHHH, HANPUMEP, BeH
LeH # IPYHOI KIIETKH B MOMEHT BIOXA B HX IIPOCECT MOXET NOCTY-
1Th BO3AYX. TTy3BIPBKM BOJIYXA, NONALAS C TOKOM KPOBH B cepaue,
MOTYT CTaTh NPHUUNHON CMEPTH.

KanuisipHoe KpOBOTEHCHHE Habi01aeTcs NPH NOBEPXHOCTHBIX
panax, HeryGOKHX 110pe3aX KOXH, CCAMHAX. Kposhb 13 paibi bbiTe-
KaeT MCANCHHO NO KaruisM, v npu HOPMAILHOI CBEPTHIBICMOCTH
KpOBOTCUEHME NPEKPAILACTCH CAMOCTOATEILHO.

Tlpu Kkposomeuenuu CIENYET BPEMCHHO OCTAHOBUTL €ro, HAIOKHB
OBBLIYHYIO WM ABSALLYIO MOBA3KY, KIVT.

Jlnsi  OCTAHOBKM apmepuaibhozo KposomeHenus HEOOXOMMBL
SHEPrUHHBIE MEPbI, H ECITH KPOBOTOUHT HeGonbiLas apTephs, T0 Obi-
BACT JOCTATOUHO HANOKEHMS AABAULCH TOBA3KH. TIpi CHIBHOM KPO-
BOTEHECHUN nanbosnee HAIEKHBIM cnocoboM ABAAETCH ~"cpCX(ﬂTlff!
KPOBOTOMALIETO COCYAA MOSICHBIM PEMHEM, Pe3NHOBOIT  TPYOKOH,
NPOUHOR BEPEBKOH M T. I, KOTOPHIC HAKJIABIBAIOT BbILLE MECTA
KPOI!OTC‘H:HHS‘, caenas 2—3 060p01'3 BOKpYr KOHEYHOCTH N0 THIY
HANOKEHNS KIyTa.

Clle,’l)’CT JANOMHUTD, HTO BpeMst IIC[)CKGTMS( KpOBOTO‘lﬂIL\CI'O co-
Cyla He IOJIKHO NipeBbiliaTh 1,5..2 4 B TEMIOe BpeMs roia, a B Xo-
5 4, T. K. MOXET NPOM3OHTH OMEpTBEHHE KOHEUHO-
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crin. TloaToMy st KOHTPOAs JLIMTEABLHOCTH NEPEXATHS COCYA He-
OBXOMMMO OTMETHTEL TOMHOE BPEMSI HANOXKCHNS KIVTa.

TMepeXumMaTs COCYIL HANO 0 OCTAHOBKH KposoTeueHus. Ecan a1o
CHENAHO MPABWILHO, TO MYJAbCALMST HWAKE XKIYTA HE ONpEAe/seTcs.
B 10 ke BpeM# HE/b3s OMCHb CHIBHO JATATHBATH XKIYT, T. K. 510 MO~
KET BbIZBATH NCOPMALMIO MBIUILL, TOBPEAICHHE HEPBOB M CTaTh
TPHUHHON NApainya KOHEMHOCTH.

J1o MOMEHTA HAOKEHMs! KIYTa Ulsi Bpemennoii Guictpoit octa-
HOBKH KPOBOTCHEHMS NPHANMAIOT aPTEPHIO NATLUCM Bbillie MECTa
€¢ NOBPCAIACHHA B HCKOTOPHIX ONPEACACHHLIX TOUKAX, NOKA3aH-
HBiIX Ha puc. 7.15. Tocae Hanoxenns XKryra nocTpaiasiiero He-
MELICHHO TPAHCHIOPTHPYIOT B JIeMeGHOE yHPEeARIEHHE Ui OKOHYA-
TEALHON OCTAHOBKM Kposoteuenusi. Ecan nocraska sanepxusaer-
Cs1, TO 110 MCTEHEHNN KPHTHUECKOTO BPEMEHM C LEABIO HACTHIHOTO

Puc. 7.15. THIIHEE MECTa IPWARTHS APTCPII NATHUCM NP KpoBOTEHeHsX: | —
noakoaenyoit; 2 — Gprownoit aopthl; 3 — maetesoit; 4 — COHNOMA § — NOAKTIONHY=
Holl; 6 — noameiwennoi: 7 — Geapennoit; § — ayuesoi; ¥ — Genpennoit

BOCCTAHOBJIEHNSA KPOBOODPAUICHHS XKIYT CIEAYeT Ha 2...3 MHH OC-
71aBNTh, @ 3aTEM HAIOKHTH BHOBL HECKO/ILKO Bbile Win Hike. Ha
NEPHOA OCBOGOKACHHS KOHEHHOCTH OT KIyTa apTepHaibHOe Kpo-
BOTEYEHHE CACPAKMBAIOT NpUKaTHEM naibua. [Mpn HeobxoaumocTH
0CIabACHHE M HANOKEHHUE KIYTA IPHXOANTCH NOBTOPSTH Yepes Ka-
xaste 30 MMH 31MOiT, vepea kaxabie 50...60 MuH geTOM.

Kpome Toro, wisi BpeMeHHOi OCTAHOBKH KPOBOTEHEHMS MOKHO
NPUAATHL apTepnio (hHKcaLmueil KOHEYHOCTEH B ONpeaeicHHOM 1010~
wennn. Tak, Npu NOBPEKACHUM NOAKTIOUHIHON APTEPHM OCTAHAB-
JMBAIOT KPOBOTEUCHHE MAKCHMUILHBIM OTBEACHUEM PYK 33 CIMHY €
(ukcaumeii nx na yposiie JOKTesbix cyctapos. Tlpikarne noakonex-
HOM, GeapeHHOil, nIeYeBoll W JIOKTCBOM apTepHil NOKa3aHo Ha
puc. 7.15.

Benosnoe kposomewenue OCTAaHOBAMBAIOT NPH NOMOUIH IIOTHO
HANOKEHHOI IOBEPX PaHbl AABALICH MOBA3KN, NPUKPBITO YHCTHIM
GuHTOM MK APYrOil Matepueii.

Kanuaasproe kposomeuenue MOKHO JIEYKO OCTAHOBHTH HANOKC-
MMEM Ha paHy OBLIYHON NOBA3KH.

Kposomeuenue uz noca npexpanialoT HANOKEHHEM Ha 0BIACTb fe-
PEHOCHLLE 1bAA, CHETOM I eMKOCTH C XOJOAHOI BOAOI, MOXHO
HENONL30BATL CMOYEHHBIH X00AHOM BOAOH naatok, GuHT, canderky
M ap. TIpu NPOROAKEHUH KPOBOTEYCHHUS HYKHO NPUAATH NAIBUAMK
0fe M010BHHBI HOCA K HOCOBOI neperopoake. CKUMaTh HOC HANO HE
Menee 3.5 Mun, a npu Heobxoaumocti 1 Gonbie. Bmecre ¢ Tem B
HOCOBLIE HAPYXHBIC XO/Ibl MOKHO BBECTH BATHBIC TAMIIOHBI, CMOYEH-
HbIE PAaCTBOPOM EPEKHCH BOAOPOAA, — MPH HTOM [0/0BY GOBLHOIO
CHEAYET HECKONLKO HAKIOHMTD BNepen.

Vuubst, pacmaxcenun, eweuxu. TIpn pacmaxcenusx Heobxonumo
€O31aTh NOKOH NOBPEANCHHON YACTH, JUISL YETO HA CYCTAB HANO Ha-
JIOKHTB TYTYIO MOBSI3KY M N0 BOIMOKHOCTH NPHAATH €l BO3BBILIEH-
HOE NONOXEHHE, NOBEPX NOBA3KM HA 06/13CTh NOBPEKACHMUS C LENbIO
yMeHbUIeHNst GO/, YMCHBINCHHS PA3BUTHS OTEKa TKaHeH NpuIo-
KNTb NY3BIPb CO JILIAOM, € XONOAHOIH BOAOH W T. 1.

Tlpy ewi6uxe HyKHO 3aPUKCHPOBATL KOHEUHOCTH TIOBA3KOH WK
KOCBIHKOM, HANOKHTD XOJIO/L HA NOBpexaeHHyI0 obnacts. He creny-
€T CAMOMY NBITATHCS BIPABAATL NOBPEKACHHYIO HACTh KOHEUHOCTH,
T. K. HEPEJIKO 3TO MOXET CONPOBOAIATHCH NEPETOMOM.

Ilepeaompi GRIBAIOT OTKPBITHIE W 3aKpbIThie. OTKPBITHIE NEpeno-
Mbl Gojiee OnacHbl, 4eM 3aKpbIThIC, T. K. IIPH HHX MPOHCXOMHT Gec-
NPENSTCTBEHHOE 3aTPA3HEHUE W NIONajaHie MUKPOGOB HerocpencT-
BCHHO B 0621aCTh NEPEIOMA, UTO MOKET MOB/AEUb 3a OGOl cephestbie

L S ra——
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OCIIOKHEHHS, KOTOPHIC B NAIBHEHLIEM PE3KO 3aTPYAHSAIOT NPOLece
CPACTaHMst NEPEIOMA M BHI3IOPOICHHE NOCTPANABLIETO.

Mpu3nakamu nepesioMa SRISIOTCs peskas Gk, YCHAMBAIOWANCS
npH HeGOMBIIOM JIBUXKEHIH; HEECTECTBEHHBIC Nnotokenne u hopma
KOHEYHOCTH; MOABHAKHOCTb BHE CYCTana; B 061acTH nepenoma GuicT-
PO NOABISIOTCS NPUTIYXIOCTh M KPOBOTOATEKH, 4 HEPEAKO 3aMETHOE
Ha 17123 YKOPOUCHHE KOHEYHOCTH.

Tpu oKa3aHuM NOMOUIM HYKHO GBITH MAKCHMANBHO BHUMATE b=
HBIM 1 ocTopoxHbIM. [TpaBuabHas 1oBpaveGHas NOMOULL sBAseTCs
BAKHBIM MOMEHTOM JUISl JJUILHETLIETO YCNEIIHOTO JIeuenst nocTpa-
JABLIETO M 3aKAIONAETCH NPEKIE BCErO B COIAAHMM HENOABMAKHOCTH
KOCTHBIX OTIOMKOB B oGnacTh nepeioma (ux dukcaums) u npeay-
NPEKIACHUN  OCAOKHCHMI. 3ateM HEOOXOMMMO OBICTPO HANOKHTH
UMK HA 062aCTh nepesoMa, aath 06e360MHBAIOLINE Cpe/IcTBa.

CyecTByIOT CTAHAAPTHHIE UIMHBI, OHAKO €CAM HX HET, TO MOX-
HO HMCIOABL30BaTh Ut (PUKCALMM KOCTEH JIOIIEUKY, KYCOK JIOCKH,
nanky um ap. ﬂpu NOAHOM OTCYTCTBHHM NOAXOASUIETO marepuasia
(b"KC.’H“ﬂO MOXHO BLINOJIHNTL NAOTHLIM npn(inu‘r(mbmzumcm no-
BPEAICHHON KOHEMHOCTH K 310POBOH HACTH Tesa, HanpuMmep Bepx-
HEil KOHEYHOCTH K TYJIOBHILLY, HHAHEH KOHCUHOCTH — K 310pOBOi
Hore.

QHKC“HMH NPpH OTKPBLITOM TNEPEOME OCYLICCTBAACTCH TaK Xe,
KAK W NPU 3aKPLITOM, HO NPH OTKPBLITOM NCPEIOME KOXY BOKPYF
PaHbl HAMO CMa3bIBATh 3...5%-M PAacTBOPOM HOAa, a paHy 3aKpPbIBATH
YUCTO (KeNaTeNbHO CTEPHAbHOIT) NoBs3Koi. pu oGpaGoTke pansl
HC HAIO NBITATLCH YAUIATH WIH BIPABIATL TOPYALIHE KOCTH.

Yepenno-mo3eo6vie mpaemot — COTPACEHUs, yIIMOL (KOHTY3HM)
TOJIOBHOTO MO3Ta € BO3MOXHBIM PA3pyLICHHEM MO3IOBOI TKaHH, NPH
3TOM MOXET NPOM3OHTH NOTEPH CO3HAHMS (OT HECKONBKMX CEKYHIL
20 cytok 1 Gonee), BOIHUKHYTH TO10BHAs GO/Ib, TOWHOTA W PBOTA,
AMHE3Must (NOTEPs NaMsTH), HAPYLUIEHHE PEUM, CHIACHHE WK NOTeps
HYBCTBMTEJIBHOCTH, OTCYTCTBHC MUMMKM M T. IL.

TlepBasi NOMOLLL 3aKNIONACTCH B HAIOXEHHH NOBA3KM (NPH Ha-
JIMYMM PaHBL), CO3AAHUM TIONHOO NOKOos. [Tpu HapyweHny Abixanns
M CEPACHHON NEATENILHOCTH — NPHCTYIHTDL K MPOBEAEHHIO HCKYCCT-
BEHHOTO JIbIXaHHs M Maccaxa cepaua.

ITospexcdenue epydu MOTYT CONPOBOKIATHCH NEPeOMOM pebep ¢
HapyLIEHHEM IbIXaHHs W KPOBOOGDALICHHS, NPH KOTOPOM OTMeva-
10TCs pe3kue GONM, YCHAMBAIOWINECS TPH [1yGOKOM ABIXAaHWH, Kali-
Jie, U3MEHEHUHM nonoxenus Tena. C ueabio HEKOTOPOro OrpaHuye-

HIS JIBHKCHUA TPYAHYIO KJIETKY HAZ0 JMBO MIOTHO 3aGMHTOBATH,
SO 3aTHHYTH NPOCTBIHEH, MOJOTEHIUEM, KYCKOM MSITKOI TKaHM.

Tlpu nepesome Karouuyst 1A NOMICPKAHUSI PYKH € LCIBIO YMCHb-
WieHmust GoAM caeayeT HATOKHTH MOLICPXHBAIONLYIO (1y4iue KOChI-
OMHYIO) TOBSA3KY.

Hospexcdenue nosgonownuxa. TlepeioM NO3IBOHKOB — ONCHb
jACHas Tpasma, T. K. Aaxe HEeBOALIIOE NX CMEHICHHE MOXKCT Bbl-
JITH NOBPEXIACHHE (m naxe [)il']phlll) CAUHHOIO MO3ra, NOITOMY Nnpu
PABMAX TIO3BOHOYHMKA HCOOXOAMMO CO3AATH NOCTPAAABIIEMY 10~
n. YIOKHB HA TBEPAYIO POBHYIO NOBEPXHOCTL, M HU B KOEM cayqae
f CAXKATH M HE CTABMTH €10 Ha HOMN.

Toneko npu Kpaiiteilt HECOOXOAMMOCTH MOKHO NEPCBOPAUHBATL
NepeKnaNbIBaTh NOCTPAIABUICTO, B TOM JOJAHb NPHHUMATL
merne 3—4 YENOBEKA, YACPAMBAS €r0 HA OAHOM YPOBHC B ropu-
WILHOM TNOJOXEHHH. ﬂcpeuocm'b MOXHO TONBKO Ha AepeBsiH-

HINTE B NMOJOXKCHNUH JICKA HA XKHMBOTE, NOUIOXKHB MO roloBy H
10 BATHKH.

Panve moryt GuiTh pesanbie, pybicHbIe, KONOTHIE, pBaHLIE W Or-
peibHbIC. ﬂcpmm NOMOLLL 3aKJIIOMACTCH B HANOXKCHHH NOBSIKH.
Il ce HANOKCHMEM HCOOXOAMMO M3 PaHLI M BOKpYT Hee ybpath
MBIC HA 713 KPYTHBIE HHOPOAHBIC NPEAMETHI, 06paboTaTh KOXY
Kpyr paHnt 5%-M pacTBOPOM #0/1a, HE CMa3bLIBasi NPH ITOM pa-
10 IOBEPXHOCTHL W HE yALISAH MHOPOAHBIC TENA U3 I'JIYBOKHX cno-
panbl. Heabsst Takae 3acuinarn ee NOPOUIKOM CTPENTOLMAA, AHTH-
DIMKOB, AHTUCENTHUYECKMMH BELIECTBAMM, HAKIALLIBATL Mash H
ILIBATD BATY, YTO MOXKET YCHIUTL HArHOEHHE.

Tepmunecxue omocu NOAPa3ACASIOT Ha uerwipe crenenn. Tpn
1 cTeneHn noSBASIOTCH NOKPACHEHUE M OTCK KOXM, CONpo-
giowmecs Kryueit 6oab10; npu oxorax Il crenenn — ny3sipn Ha
, 3ANOMHEHHbIE NPO3PAYHOI KHAKOCTLIO; npy oxorax H1 cre-
M BEPXHHUIT CI0H KoKW (IMHACPMHC) TIPAKTHYECKH OTCYTCTBYCT,

EME MOKPOBHBLIC TKAHM OTEYHbI, HANPSKEHB!, NOBEPXHOCTh MX

COBATON OKPACKH WK XKe NOKPhITa cyxoﬁ TOHKOWN CBETIO0-KO-
IMEBoil Kopkoii, npi oxorax IV creneHn BOHMKAET MOBPEKIC-
J r)lyﬁOKOJlC)Klell“X TKaHe#, NOPAKCHHASE MOBEPXHOCTh HEPHOrO
€ NPU3HAKAMM ODYrAHBAHMS.

"PII OKA3AHUU NOMOUM CHHMAThL OICXIy HEODXOIANMO O4EHb OC-

KHO, € TeM 4TOOL! I0NONHNTENLHO HE TPaBMUPOBATL KOXY. [List
OIEKILI peKOMeHyeTes ee paspesats. Heabas otpbisath 06-
ONCKAB! OT MOBEPXHOCTH OXKOra — HX Hal0 OGDCIITh HOKHH-
, @ NOBEpX HANOKMTL NOBsi3Ky. [IpH OTCYTCTBMM CTEPHALHOIO
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NEPEBA3OYHOTO MATEPHAIA OXOTOBYIO MOBEPXHOCTh MOXKHO 3aKDBITh
YMCTOl X10nuaTtobymaxHoOi TKaHbio. He caeayer cmassiBath 0X0ro-
BYIO NOBEPXHOCTb MA3SiIMH, XHBOTHLIMH M PACTHTEILHBLIMH MACAAMM,
BaseAMHOM. HaHeceHHbIi KHD He YIYNIINT 3AKMBACHHE M HE CHH-
MeT Gontb, @ B NOCEAYIOUIEM 3ATPYAHUT XUPYPIHUECKYi0 00paGoTKy.
MOXHO HAOXHTB MOBA3KY C PA3BEACHHBLIM CIUPTOM, BOAKOH, pac-
TBOPOM MepMaHraHata Kaaus (MapraHioBka) — TakMe TOBA3KH
YMEHBLIAIT 60Jlb.

Tlpn oxorax nosesHo cpasy xe NoMecTHTh 0DOKKEHHOE MECTO
MO MO CTPYIO XOJOAHOI BOALI M3-TIOA KpaHa, JINGO B eMKOCTh ©
X001 Bonoi Ha 20...30 MMH. 3TO 3HAUHTENILHO YCNOKOUT 60/b W
YMCHBUINT OTCYHOCTD.

Tlpn xumuneckux oxco2ax HeoOXOAMMO OLICTPO yAAIMTH XMMHYE-
CKOE BELIECTBO, BhisBasiiee OXor. [1pH 0XO0rax KOHLEHTPHPOBAHHbI=
MM KMCIOTAaMM (KPOME CEPHOIT) OBOXKKEHHYIO MOBEPXHOCTHL Teaa
caeayer B redenue 15 MMH OMBITHL cTpyeil XonoaHoit soabl. [lpu
OXOre CEPHOM KHCIOTON IeNIaeTCsi NPOMBIBAHHE 1LEIOYHBIMH Pac-
TBOpaMM (PACTBOP NUTHEBOI COABI) MM MBUILHON BOAOI. TTpn oxo0-
e LEN04aMH TOBEPXHOCTL OOMBIBAIOT CTpyeil BOALI, a 3aTeM obpa-
GatbiBaloT 2%-M PacTBOPOM YKCYCHOI WM JIMMOHHON KHCAOTHL. 3a-
KJIOYHTEILHBIM 3TANoM OKaJaHusi 10BPayeOGHON NOMOLN ABISETCS
HAIOKCHHE ACENTHYCCKOI NOBA3ZKMN.

KoHrponsHbie Bonpocs!

1. KaKOBbI OCHOBHbIE METORBI M NOCNEAOBATENLHOCTS OKAIaHMA NEPBOH NO-
Mmolum nocTpapaswemy!
2. Kax onpegenuts cOCTOSHWE NOCTPAaRABLIEro M KaKas NOMOLLb OK33bIBaeT-
CA B 33BMCMMOCTH OT TAIECTH COCTORHMST
. KaK BHINONHAGTCR HCKYCCTBEMHOE ABIXGHWE W MACCaM cepaual
4. Kaxossi meToas! OCBOBOMKAEHHA YENOBEKA OT REACTBMA SNEKTPHIECKOrD
Toxa?
. Kax ocranosuts kposotesenme?
6. MepesmcnuTe NpHems! ONA3aHHA NEPBON NMOMOLLM NPH BLIBMXAX, NEPeno-
MaX M APYTHX BURAX TPaBM.

w

©w

Npunoxenve 1

OCHOBHbIE 3aKOHOJaTENbHbIE H HOPMATHBHbIE
npaBoBble aKThl N0 Ge30nacHoCTH TPYAa
(no cocrosnmMio Ha 01.06.2005 r.)

BHbIE 3aKOHbI

Tpyaosoit kosexe Poceniickoit Degepaunn, 2002 1.
Menepanbhbiii 3akon «O6 ocHoBax ()xp?l!lbl Tpyna B Poccuiickoit
nepaunns, 1999 r.

Menepanbibiil 3aKoH «O NPOMBILLICHHO# Ge30NMacHOCTH OflIC-
X NpoM3BOACTBEHHBIX 0GBeKTOB, 1997 1.

Mejepaibiylit 3aKoH «O noxapHoii GesonacHocTis, 1994 r.
Degepanbhblii 3aKoH «O PUMALMONHOI He30NacHOCTHY, 1996 r.
@enepanbhibtit 3akon «O CAHUTAPHO-INHACMHONOTHIECKOM Bna-
onyunn Hacenenns», 1999 r.

Denepanbibit 3akoH «06 06513aTENBHOM COUMATBHOM CTPAXOBA-
MM OT HECHACTHBIX CYHACHB HA NPOH3BOACTBE M npodzabonesanu-
», 1998 1.

Meaepanbhblit 3aK0oH «O NPOMECCHOHANBLHBIX COI03AX, MX IPaBax
FApaHTHsIX AesTeabHOCTHe, 1996 T.

Menepanbhblit 3aKoH «O TEXHAUCCKOM PEryAHPOBAHHHY, 2002 r.

AaTenbHble aKTbl

TlonoxeHue O paccieloBAHHN N YHETE HECHACTHLIX C/Iy4aes Ha
nponssonctse: TocTanosnenne Ilpasurenscrsa Poceuiickoit Mejie-
pausm ot 11 mapra 1999 r. Ne 279.

Tlonoxetne O NOpsaKe NPOBEAEHHS arrecraunm pa6(wux MecT
no ycnosusim Tpyaa: TNocranosnenne MUHHCTEPCTBA TPYAA M COLM-
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anboro passutnst Poceniickoit ®enepaunn or 14 mapra 1997 r.
Ne 12

Tlonoxenne o Deaepaibhoil caykBe N0 IKONOIHUECKOMY, Tex-
HojornueckoMy u atomnomy nanzopy. [ocranomnenne IMpasurens-
crsa Poccuiickoit @eaepaunn ot 30 mions 2004 r. No 401.

Monoxenne o Menepanbhoii cayxGe no pyay u sausrocti. Mo-
cranomnenne Ipasutenscrsa Poceniickoit Meaepaunn or 30 mions
2004 r. Ne 324.

Monoxenne 0 Denepanvioii cayxbe no wansopy B chepe npas
norpebureneii u Grarononyuns nacencuns. [ocranomiehmue Ipasn-
Teasctsa Poceniickoit Mencpaunn or 30 wonst 2004 r. No 312,

Tonoxenne o Meneparbhoii cryxbe chepe apaooxpateHns n
counanbHoro passutus. Ilocranosnenne Tpasurensersa Pocenii-
ckoii Menepaunn ot 30 mions 2004 1. Ne 323.

«O6 OpraHM3auMu M OCYIICCTRACHHU NPOHIBOICTBEHHOIO KOH-
Tpoast 3a cobmonctnem TpeGoBanmii NPOMBILUIEHHOI Ge3onacHocTH
Ha OMACHOM TIPOH3BOACTBEHHOM 0OBekTes, TMoctanonnenne MMpanu-
Tesbersa Poceniickoit Denepaunn ot 10 mapra 1999 r. Ne 263.

«O HOPMATHBHBIX aKTax, COACPAAIMX TOCYAAPCTBCHHBIC HOpMa-
THBHbIE TpeDoBaHua oxpansl Tpyaas. ocranosnenme TMpasurenscr-
Ba Poccniickoit Wenepaunn ot 23 masi 2000 r. Ne 399,

«ﬂonoxccuuc O paccacloBaHuKN 1 yuere IIPDKI)CCCMDH(L'ILHMX 3a-
Gonesanmiis. TMocranosnenue TNpasutenscrsa Poceuiickoit enepa-
umn o1 15 nekabps 2000 r. Ne 967.

«llepeyenb TKkeabIX PaGOT M PaboT € BPSAHBIMM H ONACHBIMK
YCAOBMAMM TPYAA, NPH BHINONHEHUN KOTOPLIX 3aNPEILACTCH NPHME-
Henne Tpyaa xkeHuwwmn». Toctanosnenme [pasurenscrsa Poccmii-
ckoit Menepaunn ot 25 despans 2000 r. N 162.

«IlepeyucHn TAXeAbX PaGoT W paGoT ¢ BPEAHBIMH M ONACHBIMM
YCIOBHAMMK TPYAA, NPH BLITOAHEHHH KOTOPLIX 3aNPEILACTCs NpuMe-
HEHHE TPYAQ JIMLL MOJNOXE BOCEMHaALath ners. Tlocranopnenne
TMpasurenscrsa Pocewiickoii Meaepaunn ot 25 despans 2000 r.
Ne 163.

«[Tonoxenune 06 OCOBEHHOCTHX PACCNCAOBAHUSA HECHACTHLIX cay-
HacB Ha NPOU3BOACTBE B OTACALHBIX OTPACASAX M OPTAHH3AUMAX». Mo-
CTaHOBACHHE MUHMCTEPCTBA TPYAA M COUMANBHOTO passuTHs Poc-
cuiickoit Menepaunn ot 24 oktadps 2002 r. Ne 73.
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«MexoTpac/iessie HOPMATHBBL YHCICHHOCTH PaGOTHHKOB CYXE
oxpanbl Tpyaa opranusaumm». Iocranosienne MunucTepcTsa Tpyaa
W coumanpHoro passuthsi Poccwmiickoit ®enepaunn o1 22 siHBaps
2001 r. Ne 10.

OCHOBHBIE HOPMATHEHbIE NPABOBbLIE aKThI

TOCT 12.1.001—89 CCBT. Vastpassyk. Obume Ttpebosaust
BesonacnocTn.

TOCT 12.1.002—84. DneKTPUHCCKHE NOAs TOKOB NPOMBILLICH-
Hoit uactorsl Hanpskenuem 400 kB u suiue. Obuine Tpebosatms
GesonacHocTH.

FOCT 12.1.003—83* CCBT. Ulym. O6ume tpeGopanms Geso-
NAacHOCTH.

FOCT 12.0.004—90 CCBT. O6yuenne pabotaounx Ge3onacHo-
€TH TPy,

TOCT 12.1.005—88 CCBT. O6uie canuTapHO-rHrHEHHYECKHE
FpeboBanms.K BO3AYXy paboueii 30HbI.

I'OCT 12.1.006—84 CCBT. DnekTpoMarunTHeIe noas paimosac-
To1. O6uime TpeGoBatmns GE30NaCHOCTH.

IFOCT 12.1.012—90 CCBT. Bubpaunonnas 6esonacHocts. 06-
e TpeGoBaHms.

FOCT 12.1.038—82 CCBT. Dnektpobesonactocts. TlpeneabHo
JONYCTUMBIE YPOBHH HATPsUKEHUH TIPUKOCHOBEHMS W TOKOB.

I'OCT 12.1.040—83 CCBT. Jlasepnas Ge3onactocts. OBume no-
JIOKEHMS .

TOCT 12.1.045—84 CCBT. Dnekrpocratnyeckue nomst. Jonye-
THMBIE YPOBHH Ha pabouMX MecTax M TpeGOBaHMs K IPOBEACHHIO
KOHTPOS.

I'OCT 12.2.003—91 CCBT. OGopyaosaHue NpoH3BOACTBEHHOE.
Obue TpeGosanms Ge301MaCHOCTH.

I'OCT 12.2.632—78 CCBT. PaGouee MECTO NpH BbINOTHEHHH
pabor cuas. OGume 3proHOMUYECKHE TPeGOBaHNS.

FOCT 12.3.002—75* CCBT. Ipouecchi npon3soactsentbie. 06-
e tpeGoBanns 6e30MacHOCTH.

TOCT 14202—69. CurnanbHas oKpacka Tpy6onpoBoioB.
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TOCT 21889—76*. Kpecno uenoseka-onepatopa. OGume spro-
HOMMUECKHE TpeGoBanms.

TOCT 2761—84. MCTOMHHKH LEHTPAIMIOBAHHOIO XO3AHCTBCH-
HO-NIUTHEBOrO BojocHaGkeHus. [HrueHnucckmne, TeXHUIECKue Tpe-
Gosatusi M npasuaa BLIdOpa.

TOCT 12.2.049—80 CCBT. OGopyiosaHue NpoON3BOACTBEHHOE.
OBiume IProHOMHUECKHE TpeboBatms.

FOCT 12.4.011—87 CCBT. Cpencrsa saumrst pabotatomnx. 06-
e TpeGoBaHMs N KnaccupuKatms.

TOCT P 12.4.026—01* CCBT. Llseta curnansibic, 3Hakn 6¢30-
NACHOCTH M PA3METKA CHIHANbHAS.

TOCT 12.4.115—82 CCBT. Cpectsa MHAHBHIYUILHOI 3aUMThI
paGotatonmx. O6ume TpebOBaHNs K MAPKHPOBKE.

FOCT 12.4.125—83 CCBT. Cpencrsa KOMIEKTHBHONR 3aUINThbl
paGOTAOLIMX OT MEXaHHUECKOTO Tpasmuposatns. Knaccudukaims.

TOCT P 51333—99. Be30onacHocTh M. OCHOBHBIC NOHATHA,
oGIIMe NPUHLMIEL KOHCTPYMPOBaHHSA. TEPMUHbLL, TEXHHYECKHE Pe-
weHns u Texuuueckue yenosus. M.: Toccranaapt Poceun, 2000.

TOCT P 51901—2002. YnpasieHne HaIeKHOCTLIO. AHAIN3 pHC-
Ka TexHuueckux cuetem. M.: Toceranmapr Poceun, 2002.

FOCT P 50948—2001. Cpeactsa otobpaxenusi nndopmaumn
WHAMBHAYAIBHOTO Nonib3oBatmust. OBLME IproHoMuecKne TpeboBa-
Hust 1 TpeGoBanms 6e30NaCHOCTH.

TOCT UCO/TO 12100—1—2001. BesonacHocts 0GOPyAOBAHMS.
OcHoBHbie NOHATHS. OBIIME NPHHLMAILL KOHCTpYMpoBakua. Yacts 1.
OcHoBHbie TepMuHbL. MeTonmka.

TOCT P 51901—2002. Ynpasienue HaIeKHOCTBIO. AHAIN3 pHC-
Ka TEXHOIOTMHECKHMX CHCTeM.

TOCT UCO 14123—2—-2001. CHnxenue pucKa uist 310pOBbs OT
ONACHBIX BEUIECTB, BhUIENsEMbIX 0Gopyrosakmem. Yacts 2. Metoan-
Ka BbIGOpa METONOB NMPOBEPKH.

TOCT P 12.0.006—2002. CCBT. OGume tpeGosanus K ynpasie-
HHIO OXPAHOIl TpyAA,

TOCT 31177—2003 (EH 982:1996). Bezonacnocts Mauni. Tpe-
Gopakms GE30NACHOCTH K NMHEBMATHYECKMM M MMAPABAMYCCKUM ar-
peratam u yinam. Muapasiuka.

TOCT 30869—2003 (EH 983:1996). Besonacnocth obopy/osa-
nusi. Tpebopanms 6€30NaCHOCTH K THAPABINYECKHUM W TTHEBMATHYC-
CKMM CHCTEMAM M HX KOMIIOHEHTAM. IMHesMaTEa.

FOCT EH 1005—2—2003. Be3onacHocth Maiini. Dusnueckne
BOIMOKHOMTH uenoseka: HacTh 2. MakcumaabHbie YCWIMA NpH
YIpABICHHH OGHEKTAMM, CBA3AHHBIMMU C MALIMHAMM.

FOCT 31217—2003. Besonacrocth Maunt. CHuxeHue pucka
215 310poBbit. acTs 1. OCHOBHBIC MONOKCHMS JUIAL WITOTORICHIA
MAaunH.

FOCT P 12.0.005—2003. CCBT. Merponoruicckoe obecneue-
yie B o6aacTH GesonacHocTH Tpyaa. OCHOBHBIC NOTOKEHHA.

FOCT UCO 2631—2—2003. Mexanuueckas snopaunsi M yap.
Ouenka BOJACHCTBUS DHGPII[I"M BCEro TEJIA HA OPraHn3M HeoBeKa.
Yacrs 2. Bubpauns B 3nammsix (o1 110 80 Tu).

FOCT WCO 13849—1—2003. Besonacnocts obopyaoBaHus.
DIeMEHTBI  CUCTEMBI ynpmmcuml. CBA3AHHBIC C He30MaCHOCTBIO.
Yacrsy 1. OBine npUHIKIBEL KOHCTPYHPOBaHUs.

TFOCT P 31205—2003. Jlasepnast 6e30nacHoCTb. O6uwme Tpebo-
Banmns Ge30nacHoOCTH NpH pﬂ3pﬂ60TK€ W IKCIyaTaumn NAa3epHbIX W3-
nennii.

TOCT P 12.3.227—2003. CCBT. loxaphas 6e30nacHocTh Tex-
Honornueckux npoieccos. Oume TpeGoBanns. MeTonbl KOHTPOS.

FOCT MK 60536—2004. Knaccudmukauus 31KTPOTEXHUMC
£KOFO 1 2IEKTPOHHOTO OGOPYIOBAMSA 110 CTIOCOBY 3aLMTEI OT NOpa-
KCHNA DNCKTPHUECKAM TOKOM.

FOCT UCO 6385—2004. DProHOMHUECKHE NPHHLMIBL IPOCKTH-
poBanmsi pabouNX CHCTEM.

TH 2.2.5.563—96. TlpeaenbHO AONYCTUMbIC YPOBHH (ny) za-
IPAIHEHUST KOKHBIX TOKPOBOB BPEAHBIMM BEUIECTBAMM. Turuennue-
cKkie HopMatusbl. Munanpas Pocenu, 1996.

FH 2.1.5.689—98. [lpeacabHo JOMYCTHMbIE KOHUCHTPALMH
(TT/IK) XMMMUCCKHX BEUIECTB B BOAC BOAHBIX OOBEKTOB XO3AHCTBEH-
HO-TIUTHEBOTO W KYJILTYPHO-GBITOBOIO BOLOMONB30BAHMA. Turnenn-
weckue Hopmatnsbl. Munaapas Pocenn, 1998.

TH 2.2.4/2.1.8.582—96. Turnenmueckue TpeGoBanus npu pabo-
FAX C HCTOMHMKAMH BOJIYUIHOTO W KOHTAKTHOTO YILTPA3BYKa Mpo-

MBIUICHHOTO, MEIHIMHCKOTO W OBITOBOrO HA3HAYCHHA. Turnexmnye-
ckme Hopmartusel. Munaapas Poceun, 1996.
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I'H  2.2.5.686—98. [lpenesbHo AONYCTHMBIC KOHUEHTPALMK
(TJIK) Bpeansix Bewiects B Boayxe paGoueii sonbl. Turnennuecxkne
Hopmatuebl. Munzpas Poccnn, 1998.

I'H 2.2.5.687—98. Opnentnpopoutsic 6e30nacHbie ypoBHH BO3-
acitcreus (OBYB) spennbix Beutects B Bosayxe paboueit 3oubi. M-
rHeHnyeckne Hopmartiesl. Munaapas Poceun, 1998.

MY Ne 4425—87. Meroanueckue ykasanus Munsnpana CCCP.
CanHTAPHO-THIMEHNYCCKUIT KOHTPOIL CHCTEM BEHTWIALMK NPOM3-
BOICTBEHHBIX Nnomewienunit. M.: Munaapas CCCP, 1998,

MVK 4.3.1895—04. onenka Tennoporo coCTOSHMS 4ENOBEKA ¢
uentbio 0DOCHOBAHMSA THIMCHHYCCKNX TPEOOBAHNIE K MMKPOKANMATY
PaboUMX MECT M MCPaM OXJAKICHHS W NEPErPeBAHMS.

HIB 105—95. Hopmbl noxapoii 6esonachoctn. Onpesenenne
KATETOPHil MOMCLICHNIT M ITAHMII 110 BIPBIBONOKAPHOI M NOKAPHOI
onacxocti. M.: BHUMUIIO MBI, 1995.

OHJ1—86. Metonnka pacuera KOHUCHTpaumuii B atMochepHOM
BOJAYXC BPCAHBIX BELICCTB, COACPAKAUMXCH B BHIOPOCAX MPEANpH-
arnit. JL: Fnapomereomsnar, 1987.

OHI—90. Metoanka pacuera pacceMBanusi razoo0pa3HbIX Bbi-
Gpocos B armocdepe. JI.: Tnapomereonsnar, 1990.

OI1. OGume npasuna B3PLIBOOEIONACHOCTH /LIS BIPLIBOOTIACHBIX
XHMHMUYECKHX 1 HedrexuMuueckux nponssoacts. M.: Xumus, 1988,

TILY 1742—77. TIpeneabHo AONYCTHMBIE YPOBHM BO3AEHCTBMS
TOCTOSAHHBLIX MATHUTHBIX TOJIEH NPH PaBOTe ¢ MATHHUTHBIMK YCTPOIi-
CTBAMH W MarHHTHBIMK MaTepuanamu. Munzapas CCCP, 1977.

Mexotpacaessie npasiia no oxpase Tpyaa (npasuna Gesonac-

HOCTH) NpH IKCIUIyaTauMyu asekTpoycraHosok. M. HIL DHAC,
2001.

TB 10—115—96. Mpasuia yerpoilctsa 1 GesonacHoil sKenaya-
Taunu cocynos non aasnennem. M.: Focroprexuanszop Poceun: UIMTO
OBT, 199%4.

P2.2.755—99. I'rueHnyeckne KpHTEPHH OLEHKH M Kaaccudmka-
UMK YCAOBHH TPYJA 1O NOKA3ATEIsM BPEAHOCTH M ONACHOCTH (hak-
TOPOB NPOH3BOACTBEHHOM CPENbl, TAXECTH W HANIPSKEHHOCTH TPYAO-
BOro npouecca. M.: ®enepanbhistit uentp Foccansnuananzopa Mun-
anpasa Poccuu, 1999.
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P 2.2/2.6.1.1195—03. I'mrueHnuecKkue KpPUTCPUM OLEHKH YCJIO-
Biit TpYAa u kiraccudmuraunn padouux MecT npu paboTe ¢ HCTOMHM-
KAMH MOHH3HPYIOINX HIIYHCHHIL.

P 2.2.1766—03. PyKoBOACTBO 10 OUCHKE NPOGHeCccHOHAIBHOrO
PUCKA s 310pOBbA PHBOTHMKOIL Opmuu:;auuormo-ucmzxmccxuc
OCHOBBLI, NPUHLIMITLL H KPHTEPHUH OLCHKH.

1V3. Tpasuna yerpoiictsa anektpoycranosok. CI16.: JIEAH,
1999.

CanlluH 2.1.4.1175—02. TpeGopatinsi K KauecTBy BOAbI HELCH-
TpAIN3oBaHHOTO BOAOCHAGKeHMs1. CaHNTAPHAS OXPaHA HCTOUHNKOB.
Canurapiuie npasuia n nopMbl. M.: Fockomcananuanansop Poc-
cmm, 2002,

CanlluH 2.2.4.1191—03. DaekTpPOMArHMTHBIC NOAH B MPON3BOL-
CTHEHHBIX YCAOBHSX. .

CanlluH 2.2.4.1329—03. TpeGopanusi 10 3awmTe nNepcoHana ot
BO3ACHCTBHA MMIYJIBCHBIX 21CKTPOMATHHTHBIX TOJeH.

CanlluH 2.2.1/2.1.1.1278—03. T'nruenmnueckue Tpebosanmns K
CCTECTBCHHOMY, MCKYCCTBCHHOMY W COBMEUICHHOMY OCBEUIEHHIO
KHABIX W 0GLIECTBENHBIX 3anunit. M.: Munaapas Pd, 2003.

CanlluH  2.2.2/2.4.1340—03. Turuenmueckue TpeboBanus K
NEPCOHANLHBIM HICKTPOBLIMHCIHTEABHBIM MALLIMHAM M OPIaHH3AUUH
paboThi. CanUTapHO-IMUAEMHONOIMYECKHE TIPABHIA W HOPMATHBbI.
M.: Munsapas PO, 2003.

CanlluH 2.2.4.1191—03. DaeKTpOMATHUTHBIE 1051 B MPOH3BOL-
CTBeHHBIX yea0BHsX. CaHUTAPHO-2NMACMHONOTHYECKHE NPABHIA W
nopmatueb. M.: Munanpas P®, 2003.

CanlluH 2.2.4.1294—03. Inruennueckue TpebosBanusd K aspo-
MOMHOMY COCTaBY BO3AYXA NPOM3BOACTBEHHBIX M OGLIECTBEHHBIX 110~
Mewennit, M.: Munaapap P®, 2003,

CaulTuH 2.1.4.1074—01. Tntbesas Boma. [uriucHuyeckue Tpe-
“Iﬂlﬂﬂl K KAUECTBY BOJAbI UCHTPAIMIOBAHHBIX CHCTEM MHTHEBOTO
wonocHabxenmns. Konrpons kauectsa. M.: Fockomcansnuananiop
Poceun, 2001.

CanlluH 5804—91. CanurapHbie NpaBuia U HOPMbI YCTPOHCTBA
M axciyataunm nasepos. Munanpas Poceun, 1991,

CanlluH 2.2.4.548—96. IN'mruenngeckue TpebOBaHUA K MUKPO-
AMMATY NPOM3BOACTBEHHBIX Tomeuiennii. M.. Munsapas Poccun,
1997.
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CanlluH 2.2.4/2.1.8.055—96. DnekTpoMarHuTHBIC H3AYuEHUs
paanovactoTHoro amanajona. M.: Tockomcansnuanansop Poccuu,
1996.

CanllnH 2.6.1.1015—01. Turuennteckne Tpebosanms K yeTpoii-
CTBY M IKCIUYaTALMH PATHOM3OTOMHBIX MPHGOPOB.

CanlTuH 2.1.7.1287—03. CanurapHo-3nmniaeMHoaornieckme Tpe-
GOBAHMSE K KAYCCTBY MOUBLL.

CanllnH 2.2.4.1329—03. TpeGosanus 1o 3aumre nepcoHana or
BO3ACHCTBHS MMNYILCHBIX IEKTPOMATHHTHBIX NONCH.

CanllnH 2.2.2.1332—-03. Furuennyeckne TpeGoBaHns K opranm-
3aumn pﬂﬁ("ﬂxl Ha KO[IH[)DB(I!IMIO'MIIO)KHTCIIbllﬂﬁ TEXHHMKE.

CanlluH 2.2.1/2.1.1.1076—01. T'mruennvueckue TpeGobanms K
MHCOMSUMN M CONHUEIANTE NOMCIIEHMIT KWILIX 1 ODUIECTBEHHBIX
3AAHHI W TEPPUTOPUIA.

CanllnH 5802—91. DnekTpoOMArHuTHLIE NOAS TOKOB HPOMBIIL-
Jiennoi vactorsl. Cannrapheie npaswia M Hopmsl. Munsapas Poc-
cum, 1991,

CH 2.2.4/2.1.8.562—96. Lllym Ha paBounx MecTax, B noMeienm-
AX KWABIX, ODIMECTBEHHBIX 31aHMIT M HA TEPPHTOPHH KWIOi 3a-
crpoitku. M.: Munaapas Poccun, 1997.

CH 2.2.4/2.1.8.556—96. Tlponisoactsennas suGpauus, snuGpa-
UMA B NOMEILCHUAX KWILIX N ODUIECTBEHHBIX ananmit. M. Muu-
anpas Poccuu, 1997,

CH 2.2.4/2.1.8.583—96. Undpa3ssyk Ha pabounx Mectax, B xu-
JBIX M ODIICCTBEHHBIX MOMCIICHHSX H HA TEPPHTOPHM KWOH 3a-
crpoiikn. M.: Munsapas Poceun, 1996.

CH 2971—84. Tpeaeasno nonyctumbie yposun (MAY) wanpsi-
KEHHOCTH IJCKTPUHECKOTO MO, CO3AABACMOro BOJAYILHBIMH M-
HusAMM aaexkTponepenay. Munaapas CCCP, 1984,

CH 4557—88. Cauntaphbie HOPMbI YALTPAQHONETOBOIO HANYUe-~
HHMA B POU3BOACTBEHHBIX nomeuienusix. Munzapas CCCP, 1988.

CHuI1 21—01—-97. INoxapuas 6e30MacHOCTh 3AAHKI 1 COOPY~
xkenmnit. M.: Tocerpoit Poceun, 1997,

CHull 3.05.02—88*. Opranusauns, NpoM3BOACTEO M NPHEMKA
pabor. Tasocnabxkenue. M.: TocyaapcTseHHblii KOMHTET No feiam
crpourenbersa, 1991,
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CHwuI1 3.05.03—85. Opranun3auns, NPON3BOACTBO U NPHEMKA pa-
Gor. Tennocuabxenne. M.: TocylapCTBeHHBII KOMMTET 10 Aeam
crpowtenbcrsa, 1985,

CHuIl 2.09.04—87. AaMuHUCTPATHBHBIC W GhITOBBIC 31aHuA. M.:
IIATTI Focerposi CCCP, 1989.

CHull 23—05—95. Hopmbi npoektuposanusi. Ectectsennoe u
MeKyceTBeHHOoe ocelnenne. M.: Munctpoit Poceun, 1995.

CIT 1042—73. CanurapHblie npasuia OpraHu3atni TeXHONorHYe-
CKMX TIPOLECCOB M MMIMeHndeckne TpeGoBaHus K NPON3BOACTBCHHO-
My obopynosanuio. M.: Munsapas CCCP. 1974

CIl  2.6.1—758—99. Hopmbl  paamauMoHHON  6e30nacHOCTH,
HPB—99. M.: LIeHTp CaHNTAPHO-INHIEMHOIOIHUECKOTO HOPMUPO-
BaHUs, TUIMEHNUECKON cepTHdMKauMn W 3KenepTusbl Munsapasa
Poccuu, 1999. N

CIT 1042—73. CanurapHsle NPABUIA OPraHU3ALUKN TEXHONOTHYC
CKHMX NPOLECCOB M THIHEHHYECKHE TPEGOBAHMS K NPOM3BOACTBEHHO-
My obopynosannio. M.: Munanpas CCCP, 1974.

CIT 2.6.1.799—99. OcHOBHbIE CaHHTapHbIC TpaBuna obecneye-
Mus paanaumontoit 6esonacoctn (OCMOPBE—99) M.: Munsupas
Poceun, 2000.

CIT 1.1.1058—01. Opranusaimsi ¥ NPOBEAEHHE NPOH3BOACTBEH-
HOTO KOHTPOAS 32 COGNONEHHEM CAHMTAPHLIX NPABIIH BLIMOAHEHH-
€M CAaHMTAPHO-NPOTHBOSNMICMUUECKHX (NPOPHAAKTHYECKHX) MEPO-
NPUATHIA

CI1 2.2.2.1327—03. lN'ruexnyeckue TpeGOBaHUA K OpraHH3alMn
TEXHONOTHYECKMX NPOLECCOB, NIPOH3BOACTECHHOMY 00OPYAOBAHIIO W
pabouemMy MHCTPYMEHTY.
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Mpunoxenne 2 Mpunoxenne 2

Oxonyanue mata. 1

TaGauya 1. 3navenns nopMaTLHOR BYHKIMM pacnperesenmus

X Fx) x FAx) x Fx) X Fx)
072 | 02358 | -040 | 03446 | -0,08 | 04681 | 024 | 05948
070 | 02420 | 038 | 03520 | -0,06 | 04761 | 626 | 0602
068 | 02483 | -036 | 03594 | -004 | 04840 | o028 | 0,6103
066 | 02546 | 034 | 03669 | -0,02 | 04920 | 030 | 06179
-0,64 0,2611 -0,32 0,3745 -0,00 0,5000 0,32 0,6255
034 | o3t | ogs | 07517 | 102 [oser | 136 | 0913t |
03 | 06406 | 070 | o780 | 1,04 | 06506 | 138 | 09162
038 | 06460 | 072 | 07642 | 1,06 | 08564 | 1.40 | 0,9192
040 | 06554 | o074 | 07703 | 108 | 08599 | 142 | 09222
0,42 0,6628 0,76 0,7764 1,10 0,8643 1,44 0,9251
044 | 06700 | 078 | 07823 | 1,12 | 08686 | 146 | 09279
046 | 06772 | 080 | 07881 | 1,14 | 08729 | 1,48 | 0,9306
048 | 06844 | 082 | 0793 | 1,16 | 08770 | 1,50 | 09332
050 | 06915 | 084 | 07996 | 1,18 | 08810 | 152 | 0,937
052 | 06985 | 086 | 08051 | 1,20 | 08849 | 1,54 | 09382
054 | 07054 | o088 | 08105 | 1,22 | 08888 | 1,56 | 09406
056 | 07123 | 09 [ 08159 | 124 | 08925 | 158 | 09420
o719 | 092 | 06212 | 126 | 08962 | 1.60 | 09452
0,7257 0,94 0,8264 1,28 0,8997 1,62 0,9474
07324 | 096 | 08315 | 130 | 09032 | 1.64 | 09495
07389 | 098 | 08365 | 1,32 | 09066 | 1.66 | 0,515
066 | 07454 | 1,00 | 08413 | 1,3 | 0909 | 168 | 09535
08¢ | 02008 | -0.52 | 03015 | -0.29 | 04207 | 002 | 03478 170 | 09554 | 182 | 09656 | 194 | 09738 | 230 | 09893
-0.82 | 02061 | -050 | 03085 | -0,18 | 0.4286 | -0,14 | 0,5557 09573 | 184 | 09671 | 1,96 | 09750 | 240 | 0,9918
0,80 | 02119 | 0,48 | 03156 | -0,16 | 0,4364 | 0,16 | 05636 09591 | 1.8 | 09686 | 198 | 00761 | 250 | 0,938
-0,78 0,2177 -0,46 0,3228 -0,14 0,4443 0,18 0,5714 0,9608 1,88 0,9699 2,00 0,9772 2,60 0,9953
-076 | 0223 | 0,44 | 03300 | 012 | 04522 | 020 | 05793 0925 | 19 | 09713 | 200 |ogs2t | 270 | 095
-0,74 | 0,2297 | -042 | 03372 | -0,10 | 04602 | 022 | 0,5871 0,9641 192 | 09726 | 220 | 0,9861

x Ax) x FAx) x Flx) x Fx)
-2,70 0,0035 -1,84 0,0329 -1,54 0,0618 -1,24 0,1075,
-2,60 | 0,0047 | -1,82 | 00344 | -152 | 0,0643 | -1,22 | 0,112
-2,50 0,0062 -1,80 0,0359 -1,50 0,0668 -1,20 0,1152
-2,40 | 0,0082 | -1,78 | 0,075 | -1,48 | 0,0694 | 1,18 | 0,1190
-2,30 0,0107 -1,76 0,0392 -1,46 0,0721 ~1,16 0,1230
-2,20 0,0139 -1,74 0,0409 -1,44 0,0743 ~1,14 01271
-2,10 | 00179 | -1,72 | 0,0427 | -1.42 | 00778 | -1,12 | 0,1314
-2,00 0,0228 -1,70 0,0446 -1,40 0,0808 -1,10 0,1357
-1,98 0,0233 -1,68 0,0465 -1,38 0,0838 -1,08 0,1401
-1,96 0,0250 -1,66 0,0485 -1,36 0,0869 -1,06 0,1446
-1,94 | 00262 | -1,64 | 0,0505 | -1,3¢ | 0,901 | -1,04 | 0,1492
-1,92 0,0274 -1,62 0,0526 -1,32 0,0934 -1,02 0,1539
-1,90 | 00288 | -1,60 | 00548 | -1,30 | 0,098 | -1,00 | 0,1587
-1,88 0,0301 -1,58 0,0571 -1,28 0,1003 | -0,098 | 0,1635
-1,86 0,0314 -1,56 0,0594 -1,26 0,1038 -0,96 0,1685
-0,94 0,1736 -0,62 0,2676 -0,30 0,3821 0,02 0,5080
-0,92 0,1783 -0,60 0,2743 -0,28 0,3897 0,04 0,5160
-0,90 0,1841 -0,58 0,2810 -0,26 0,3974 0,06 0,5239
-0,88 0,1894 -0,56 0,2877 -0,24 0,4052 0,08 0,5319
-0,86 | 0,1949 | -0,54 | 0,246 | -0,22 | 0,4129 | 0,10 | 0,5398
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Tatiuya 1. Tiepeaens sumyckaembix NOCIOMAMIX W HHILTPYIONE-HOTIOMAINIY

Mpunomenne 3

Tufituga 2. PEKOMEHIYEMbIE THILL W MAPKI QIILTPYIOUHX HPOTHROTAIOR W
PECTIHPATOPOB JL1% JAMNTHI OT CMECEi BPEBIX BEWECTS (¢/¢ — wopolxa ¢ puasTpom,

6/t — xopolika Gez puantpa)

st 3a1aThs OT OKCIA YT AEPO/A B NUCYTCTRIN EPOB OPF AHWIECKIX BELLIECTE, INCANX
1308, GMMIAX, MBLILIKOBNCTON W GOCHOPHCTON BOJIOPORA

Jinm 3aupstis 01 BOpoBaRoPOROs (amBopan, newTabopar, STwinenTabopan, ysTwiae-
xapbopan, pexapGopan) w i aopasoneit

A 33U OT Napo-rasoobpacsix TOPAPOKIBO/MLX HENPEABTLNLX YTIEBOA0PO-

e 1108, BPEOHOR W Yok CMECEH, TOP- W XIUPMOHOMEDOR

o | 3augr O 133006pa3HOC0 TexcadTOPWAA YPana, $10pa, BTOPMCTOND BKOPORA,
[ —]

w™ [ 33UATH OF APOS M A3POSONEA TENTANG, MWNA, CAMMHA, HUTPOMENNAS, AMWION

n2y

JU S3uiT OF NGPOB K3PGOHMNIOB HMKENR W XENE3A, OKCHIA YTIEPORA W CONYTCTEYO-
g apcooneit

J17% 3aU4ATH OT OKCII08 33013 W CEPIMCTON MWDK

Mapea xopoGen Havaenme
8

[ 3UTU OT 18P08 OPraKMECK COBTUHENMR (Oerai, Kepoc, aueTon, Genson, Licresm oo iocec s

TOMOR, KCHAON, CEPOYTAPOR. CIVANTH, WD, HNTMH, FANOWIODIGHINECKNE CORIM- lpoTHBOas:  KOpOBaMM Mapat A
A . .

HEHIS, HITPOCORSYHENNS BEHI0NE 1 €10 TOMONOTH, TETPaaTMNCEINELL, OCHOp- # X0~ - PR— pecmpatopu PTIC-67, PY-60M ¢ natpowams wapsss A;

) ‘obnerene NPOTHEONE3 NWM ¢ KopoBro Mapen A

1A ST OT EWCILX F3308 W P08 (COPHACTIAR HIWIPHA, XAP, CEPOBOAOPOR, CH- "
B HITEMAS, KACTOTE, XAOPHCTIR BOAOPOL, GHOCTEN, $OCHOp- M IIOPOPaHIMECINE R0 TMporisorase ¢ kopobeamit Mapox B, E, BXD; :

MARATE) Tapes OPIAHNHECKYX BEWECTB W KYCE Fah | pecuparopes PIT-67 w PY-60M ¢ narponaus Mapes B;

obnersesmb npoTMeoras MOMM ¢ xopolsoh Mapk B
r LR ST OT DTYTH W PTYTHONI @HMHECKX CORTANEHI SAUMTH 0T MUULAKOBHCTON W —
b y X0pOdopu, X10p, XNOPMCTLA BAROPOR Piporweoraiu ¢ xopobrams Mapox B¢/, E ¢/, KO

il ﬂumo;:umm“ o o BROMACTER METWN 1 CHNANBHIS KCNOTA TpoTwaocas ¢ kopoGroi wapon B 6/
" | JU 3UNTbE OT PUMIORYKANADS, 8 TOM YHCIE GT ODI3HINECKHK COBANEHII DAINGEK - TpoTeoras ¢ xopobeoi wapx K1

rouorn foa lags OpINIMECKID BEILECTS W UMK ‘pecnuparope PIIT-67 u PY-60M ¢ ratposas Mapet KA

ofineruenmat nporweoras MOMM ¢ xopobroi wapkn KL
K | A 33U OF aummaka
AT O BUMKAKD K CEPOBOLIOPOTA Tipommsorase ¢ kopoGrasit wapoe B w KIL.

“ Lo = . pecrmpatops: PIT-67  PY-B0M ¢ raTposamm mapox B v KL
MK R 33T OT KHCAX FA306 # 13DO8, N3POE OFBHNHECIX CORWIHENWA, MELLLIKOBN- obnerena nporweoras NOMM ¢ kopobroi maprr KA
KO G010 W HOCHOPACTON BOIONONA (HO C MEHBLUMM BEMENEM SALTHOND [EACTINA, Herd

Xopoen wapox A w B) TpomHeora3 ¢ KopoGroi Mapen I
H JUR AT OF OKCHADE 23013 pecnmparope: PIIT-67  PY-60M ¢ naTporaws: Mapen |
co [ 33T OT OKCHAR YT EPOAR

Mpomearask ¢ kopofkamu Mapox BK® u E

TipoTmeorass ¢ kopobramm wapox BKD u E

Tpoeoras ¢ kopoGeamn mapox CO u M

MpoTeoraa ¢ kopoxoi Map M

B m——p—

TNiparweoras ¢ kopobeoi apan T o/
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36 Pasdea Il. HIEHTHOHKAIHS HETATHBHBIX PAKTOPOB

Hue kayku. Kauka He BbI3bIBAET CEPbE3HBIX HADYIIEHMI B OpPraHu3Me
yesnoBeKa, HO MPOMCXOAAT HAPYLICHMsSI B BECTHOYIAPHOM anmnapare
yesoBeKa, a y Jiojeil co cnabbiM BeCTHOYISIPHBIM ANNapaToM MOXeET
BO3HMKHYTb TaK HalblBaeMasi MOpcKas 5(1/'93"!5, npu KOTOpOﬁ BO3HM-
KaeT roJloBOKpykeHue, TolHoTa, psota. [Tocie npekpauienns Kauku
3TO COCTOSIHUE YePe3 HEKOTOPOE BPEMsI HCHE3aeT.

TMpu yactorax BuGpaunn Menee 16 it Kpome sABACHMI pe3oHaH-
ca y 4esoBeKa BO3HMKAET MOJABJIEHHOE COCTOsIHME, YYBCTBO CTpaxa,
TPEBOTH, YrHETAeTCs LEHTpaIbHast HepBHas cuctema. Ipu BosneiicT-
BUM BMOPALMKM B OPraHHW3Me 4eJOBEKA NPOMCXOAT (DYHKUMOHAIL-
Hbie M (PU3NONOTHYECKHE H3MEHEHMs!, NPECTAaBNCHHbIe B Tabn. 2.2.

Tabauya 2.2. i3sMenenns B OPranuivMe SeJ0BeKa npu Bo3AeHCTBHN BHOPAN

Bun wamenermit
p Camnoms Pesynurar sosedicTena

I Y i Chuxenme  NPOMIBOMNTENLHO-
YECAUNEHHE BPEMENN AEHTATENGHAX PEAKLy; c'“ﬂ RN
DYHKLMOHANBHE | YBEWNENNE BPEMENH FMTENLHbX PEaKLyt; B, Comom-
6 AN WX SATOpMOXENHOR Dea-
3 Uil YenoBeKa Ha MIMeHenve
06CTaHoBKm

PaseuTHe Hepenbix aGonesannii;
HAPYWeHME YKL CEDABHO-COCY/WCTON CHCTEMS, B
Dvamonoreckme: mmwmmwmomra;

Bubpayuonnas Goaesnv (eubpodonesns) — nNpodeccHoHalbHoe 3a-
GosneBaHue, BbI3BAHHOE JUIMTEJIbHBIM BO3AEHCTBMEM HA OPraHM3M
BuOpauun. Bnepsbie BUGpoGONE3HL ONMCAHA MTAIbAHCKHM BpPAayOM
JIx. Jlopuroit B 1911 r.

@opwmni BuGPoGOIEIHH
Hepugpepunecxas I Llepebpansnas
(BOIHMKACT NPH BOICHCTBHH (BO3HMKACT NPH BOJICHCTBHH
NOKATBHOM BHOpaLMm) obuieit BuGpaLn)
<
Cmewannas
(@ TIPH COBMECTHOM BOINCHCTBHM

el W TOKaTbHOK BHOpaIm)

Taasa 2. Hemounuxu u XapaxmepucrmuKu He2amugHbix paxmopos 37

Tutuuua 2.3. CuwuTomb: cTazmit BuGpoGOIEIIH

Cramm | Gopua suGpoGoneam.
‘subpobonem Bug BuGpauym

Comanomst

HapylweHws! CHa, MOUMOHANHAR HEYCTORMMBOCTE, TENNE HAPY -
Ligpe6pantias | WWEHWR YYBCTBATENLHOCTH, OKIKEHHAR TEMNEPATYPa HOT, 6o~

O6uwas EFHEHHOCTL B UKDAX, YTOMASEMOCTb HOF, HESHAIMTENLHHE W3-
- MEHEHUA DEpHEPYMECKIX HEPBHBX OKOHGHHI  COCYA08 HO
MepronyiecKve HEEsKO Bupaxente 60w B pyKax, nerdie
Tepubepnieckas | oc.icTea Gonesoi 1 BNGPALUAOHHOR YBCTBHTEALHOCTH -
Nowanwaa HUE, HESHAUMTENLHIE HIMEHEHYS MBI NEEBOMO NORCE
TONOBOKpYXEHHE, HENEPEHOCHMOCTS TPROKA, YECTHE ONOBNIE
Uepebpamian | Gon, youeneium 8 BECTADYTADHOM GNTIAQaTe, HAPYUEHI &

LEHTPANHO HEPBNOR CHCTEME (HEBPOTHECKHE PeaKLlH)
I — ywepen- 'BhAXEHHUE COCYANCTHE KPHIb, NIPHCTYTE CIasM M noGeneHis

Ho-mpacaeel NANLUES (sMEPTBHE NANbUbIF), CMEHSIOUIMECH CHHIOWHOCTEI,
%"fx" DEKAE CHAKEHHS KOXHOR TEMNEPATYPS K3 KHCTRK (YKt XONOR-
i@ W MOKPHIE), NANbII OTE'HbIE, CHNBHEE GONM B MULIAX PYX,

YWKLIOHATEHEE WIMEHEHVR LEHTPANBHOR HEPBHOR CHCTEML
BLPAXEHHbIE MIMEHEHWS LENTPANBHOR HEPEHOR CHCTEMB, BEC-
LiepeGpansHas THOYSIpHbE PACCTDORCTE C NPACTYNGMH FONOBOKPYXEHNS, HE-
. Obuas CPEHOCHMOCTS BMGPALYW, NOCTORHHLE FONOBHE 60, HEBPO-

THHECKHE PEAKLIM, WIMEHEHUR MMEIOT HeobpaTMLIi XapaKtep

1l - Buipaxeskas

MopaxeHe BCWMK OTAENOB UHTPATHOR HEPBHOR CHCTEMY,
Tlepbepmieckas | COCYIMCTIR HaPYLLEHIR BEPXHIX W HYXHAX KOHE-HOCTEH, KDHIH,

Toxanskas PACTIPOCTPAHSIOWMECS Ha 06RACTb KOPOHAPHLX COCYA0B, NpH-
CTYMi FONOBOKPYXEHWS, NONYOSMOPO'HE COCTORMIR

Kiunuseckue cumnmomsi nepupepuseckoil 6ubpoboaesnu: Cnasmbl
fepud)epuueckuX cocyloB Ha (OHE BErCTATHBHOTO NOJIMHEBPUTA;
NpU3HAKK: NIPHCTYNbI noGecHus naibles (CHHAPOM  «MEpPTBbIX»,
«Bepix» nanblies), ocnabnenue NoABMKXHOCTH W Gonun B pyKax B 1o-
K0e 1 HOUHOE BPEMSi, TIOTEPsi YYBCTBUTENBHOCTH MAIBLCE W MOABIA-
HOCTH B CyCTaBax (CHHAPOM «1€PEBIHHBIX> nanbues), runeprpobus
MBILLILL M KOCTEH PyK.

Kiunuseckue cumnmomsl uepeGparbnoil 6ubpoboaesuu: Ha Haub-
HOil CTAIMM — OOLIEMO3TOBBIC COCYAMCTbIE HAPYLICHMs, 3aTCM —
(hyHKUMOHATBHbIE paccrpoiicTsa LEHTPATILHOI HEPBHOI CHCTEMbI
(BecTMOYNSIPHBIA CHHAPOM); HA no3aHeil CTalMu — OpraHu4eckoe
fOpaeHHe TOIOBHOTO MO3Ta, BETETO-COCYAUCTLIC paccTpoiicTsa.

Tpn uepeGpanbHOit 1 nepucepnueckoii BUOPOGOIE3HN BO3HU-
K0T NMOBOYHBIC NATONOTHYECKHE H3MEHEHHS! OPraHOB BHYTPCHHEH
ceKpelny, BeCTHOYSIPHOTO annapara u T. L.
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57

Knacc ycnoswit Tpysa

Hut (nerxas

Harpyaca)

Ronycrumsiii Bpesyisiit (TRxensit Tpya)

(cpeaymn

buaneckan 1-i 24 3
Harpysea) | cienemn crenesm crenen

2

3.1 32 33

TPY32 Ha paccToRHwe A0 1 M:

Tpw o6uwieit Harpyaxe (c ysac-
THeM MbuR, PyK, KOpNYCa,
Hor):
NpM. nepemelien y3a Ha
paccrosnue o1 1 305 m:
8 M
1S XeHupH

TIpH NepevewieH TPY3a Ka
pacctostme Gonee 5 m:

18 My

R XeHuH

A0 2500
A0 1500

Ro 12500

RO 7500

R0 24 000
R0 14000

205000
203000

1o 25 000

Ao 15000

R0 46 000
Ao 28 000

Ao 7000 A0 9000 Gonee 9000
Ao 4000 Ao 5500 Gonee 5500

20 35 000 45000 | Gonee 45 000

025000 | 027000 | Gonee 27 000

ROT0000 | 090000 | Gonee 90 000
R040000 | po55000 | Gonee 55 000

21

'Macca NOJHAMAEMOro W nepe-
MeLIAEMOT0 TPY3A BPNHYIO, KT

Togwen v nepemewienme (pa-
3080€) TRXECTeR M Yepeno-
BaKMH C ApyrOi paGoTof (10 2
pas s vac):

1S My

8 xeHuH

no 15
noS

R0 30
ho 10

Gonee 30
Gonee 10

37

22

Knacc yenoswit Tpyna

Onmvwans- | FonycTumsi Bpegyiwi (1sxenuih 1pya)
Moxkasatenw TRXECTH Wil (nercas | - (cpejss
TPYAOBOFO NPOLECCA uaneckan | puaiieckas 14 2 34
warpy>a) | warpysa) | crenewwm crenenn crenenm
1 31 32 33
TNoabem # nepesewienme (pa-
3080€) TAXECTEH NOCTORHHO B
Tesenme pabodei Cuens:
8 My 05 015 |* a3 | Gonee30
8 XeHUMH o3 not Gonee 7
CyMMapHas Macca Fpy0e, ne-
PeMELLAEMBX B TEYEHNE KaX-
OO 4aca 1 cuems:
© paGoedt NOBEPXHOCTH:
8 My 70870 | Gonee 870
S XEHUMH R0350 | Gonee 350
cnona:
U MyXMH R0 4% Gonee 435
IR XEHUH 0175 | Gonee 175
CraTwiecxas Harpyska
Benwania  CTaTwieckol  Wa-
IPy30t 33 CeHY NPH YAepXa-
W (Y3, NPMNOXEHIN YOH-
i, Krc:
QRO pyxOt 2018000 | #036000 | 070000 | Gonee 70 000
JPYMR pyKaMn 2036000 | A070000 |70 140000 | Gonee 140 000
G yNacTHeM Mbi KopTyca | 043 000 | A0 100 000 | 2o 200 000 | Gonee 200 000
hor
Mepeveuienme 8 NOCTPAHCT-
b0 (nepexons, oGycrosneH-
WMo TEXHONOrMECKIM PO~
60COM B Teenme Cuen), kv | R0 4 B0 10 R0 15 Gonee 15
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Ta6iauya 2. Knacest yeaosuii TPYAa 10 NOKA3ATEARM RAIPSACHHOCTH TPYI0BOTO NPOUECCH Oxonuanue mabn. 2

Knace ycaoewi Tpyia Knace ycnoswi Tpyna
Onmumansibit | flonycTimit HANpRXEHHBIA TPYA Onmumanshsii | flonycTimsit HanpsoxesHbi TPyA
Ne | Mokasaten HanpRxesHocTH | (anpaxen- (anpaxes- - (wanpaxen- | (Hanpsxe- N 24 34
nn | Tpyos0ropouecca | e pyna | wocrs pysa 14 2 3 HOCT TPYRA | HOCTH TPYAA L 5
Aervohi crone- | coespedlcre- (  CToncHM conam,  jcam nerxoi crene- | cpepyedi cre- | CTEneHM crenetm “‘u"“
) iy 3 32 33 ) sy 31 32
1 [Miennexryansie Vounoena Posce:
arpyaxn:
1.2 | Creness croxocTH O6paGorxaw | OGpaGorka, | OGpaGorka | KowTpons i
327AHNS BNONHEHME | BLINOTHEHWE | KOHTPONb 33 | NPEABAPHTENS- 6 . menee 3
3ananuR 3AAHIR W €10 | BHINONHENW- | Has paboTa no 10 o i
nposEpKa  (em 3anaA | pacnpenene-
10 SN
oYM TiaM
1.3 |Xapartep sunommenod | PaGoranoww- (Paborano  (Paora | PaGora b yco- 2010 | wemel0
pabori wBayaneHo- | ycranosneno- B ycnosmsx | Bux AediunTa L -2
My nnamy My rpaduey C | pedmura | epemen w -
BOIMOXHOW  (Bpemenw | dopuaum ¢
€ro xoppex- noBsiweNHo
el N xoay OTBETCTBEHHO-
AesTentHocT CTbi0 33 KoMe-
3 10-12 Gonee.
il pesynerar bl it e 12 vacos
2 | Cencopruse Harpysa Ompiocwenas | lapcuenias | Tpexouennas | Heperynapras
2.1 | Bmensocrs  cocpenoro- | a0 25 26-50 51-75 Gonee 75 pabora (6e3 | paGora (bes | pabora (pa- ~|cmenHoCTs C
HeHHoro Kabmopenns (8 % or OUHOT CMent) | HouHOR Cue- | 60Ta B HO4- | pAGOTOM B HO-
BPEMEHM CMEHb) ) Hy0 CMeny) | Hoe Bpems
2.2 | NMnotHocTs curHanos (ceeto- TS 5175 176-300 Gonee 300
BbiX, 3BYXOBBIX) U COOGUIEHWH
B cpeanem 3a 1 vac pabors
2.3 [4MCno  NPOMIBOACTBEHHEX S5 6-10 1-25 Gonee 25
OGLEXTOB  O[JOBPEMEHHOD
Habmopenws
2.4 | HaGnopenwe 3a akpasami 2 2-3 3-4 Gonee 4
BWEOTEPMMHANOB (4aC0B B
cmery)
3| FMOUOHANGHLE HArpYIKH:
3.1 |Crenews pncxa ym cobier- | Moxmosesa Bepostva
BEHHON X3
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CokpauieHms
BIIB  — BepxXHMii KOHUCHTPAUMOHHBIA NPEIC BOCTUIAMCHEHNS!
BTIB — sepxuuii TeMIepaTypHblil Npeae BOCIIAMEHEHMS
BIN®d  — speanwit nponssoacTeennbii hakrop
BY — BBICOKHE HaCTOTH
K — rOpIovas KWIKOCTh
ry — rPY30NOILEMHOC YCTPOHCTBO
AB — JUIHHHBIC BOHBL
HK — undpakpachbiit
KB — KOPOTKHEC BOAHBI
KEOQO  — KO3(MpHLMEHT €CTECTBEHHOIO OCBELICHUA
KI1 — koadupuuMenT nepeaain
JIBK  — 2erkoBOCIaMeHsIOMANCH KHUIAKOCTE
I — NIA3CPHOE NINYHCHHE
JICK  — nerkocOGpacuiBacmble KOHCTPYKUHH
JIBI — nunusi snekTponepenay
Ml — MAarHuTHOE nosne
HIMB  — HUXHHI KOHUCHTPALMOHHBI NPEE] BOCTINAMEHCHUS
HTTIB — HHXHMWIT TEMICPATYPHBIA Npeien BOCIIAMEHEHHA
HY — HH3KHE MaCTOTh
oB — OTPaBISIOINE BELIECTBA
OBI® — onacHbiil 1 BPEAHbI NPOMIBOACTBEHHBIH (axTop
Ol  — onacHbiit NIPOU3BOACTBEHHBI (hakTOp
O®DIT  — onacHblit pakTOp Noxapa
MAB  — npeaeabho K0NyCTHMbIH BHIGPOC
MAK  — npeaenbHO IONYCTUMAH KOHUCHTpaLus
MAY  — npeaensHo JONYCTHMBLIT YPOBCHD
nms -

Coxpawenus

441

TUIOTHOCTH NOTOKA IHEPTHH

nr™m
P4
CB
B4
CaB
CcH3
CK3
vBY
V30
VKB
YOUu
23C
OMB
MU
AMI
9H
Elel
AT

HOALEMHO-TPAHCTIOPTHLIC MAMHB (MCXKIHMC\MH)
PAMOMACTOTHBIT

CPEIHUE BOJIHBI

CBEPXBHICOKHE HacToTHl
CHEPXUTHHHBIC BOJHBI

CPEICTBA HHAMBHAYANLHOM JALMTH
CPEICTBA KOUIEKTHBHOI JalNThi
YABTPABLICOKHE HACTOTHI

y(:rpoﬁcmn FAUIMTHOTO OTKIIIOYEHHA
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BuGpoGonestb JUMTEILHOC BPEMSI MOKET NpoTeKaTh KOMIEHCH-

POBANHO (HE3AMETHO UL HENOBEKA). Pasinuaior Tpi CraaMu pasBu-
THs BUGpoGONLIHN.

Craaun BudpoSonesnn

1 — nauarnaz 4_J l_.> 1T — ewpaxcennas

11 — yMepenno-aupaxcennas

BuGpaunornas Gonesnb perncTpupycTcs y BOAMTENCH TpaHCc-
110pTa, ONEPATOPOB TPAHCTIOPTHO-TEXHOJOTHHECKHX MALIHH W arpe-
ratos, paboTAOWMX C PYUHBIM BHOPOMHCTPYMEHTOM (nephoparopa-
MH, OTOOIHBIMH MOJOTKAMM M T. 1), hOPMOBIHKOB, OYPH/BLIKOB,
3aTOUHHYKOB, PUXTOBILMKOB.

K haxTopaM NpOM3BOACTBEHHON Cpeibl, yeyryonsionms Bpei-
HOC posieicTene BHGpﬂLlHM HA OPraHH3M YeNOBEKa, OTHOCHTCH N0~
BBILLICHHLIE MbILIEYHBIC HArpy3KM, HCSJ'IHI'OHDHHTMHC MHK]K)KJWIMKI-
THUECKHE YC0BHs (NPEXIE BCEro NOHWAKCHHAA TeMneparypa u fno-
BBILIEHHAS RIAKHOCTB), WYM BLICOKOH MHTEHCHBHOCTH, KOTOPBI,
Kak npanmlo, CONPOBOXKIACT IlMﬁpﬂll“K)‘ MCHXO-IMOLMOHAIBHAA Ha-
[IPSKEHHOCTD. OXIKICHAE W CMAUHBAHHE PYK SHANMTEALHO N0Bbi-
aeT PUCK pasBUTHA BUOPALUMONHOIT DOJEIHN 33 CUET YCHICHMUA CO-
CYAMCTBIX PeaKumii.

Juzuenunecxoe HOpPMUPOSAHUE BUOPARUL. Hopmipobanue BuOpaii
ocyuectasierest no FOCT 12.1.012—90 n CH 2.2.4/2.1.8.566—96.
VCraHaRIMBAIOTCH JAOMYCTHMBbIE 3HAUCHNS BUOGPOCKOPOCTH M BUG-
POYCKOpEHs, @ TAKKE HX NOTapH(MUUECKNE YPOBHH. JlonycTumbie
JHAYEHNA YCTAHARIMBAIOTCSA OTACABHO JUIS o6ueit u noKanbHOM BHO-
pamy. OGuias BUGPALNs HOPMUPYETCSH B AMANAIOHAX OKTABHBIX 110~
7I0C CO CPE/HETCOMETPHUYCCKHMH JHANCHUAMH vacrot 2, 4, 8, 16,
31,5, 63 T'u (w1s TpaHCNOpTHOM BGPaLK IONONHUTENBHO HOPMH-
pyercs BUGpals B OKTABHOI nojoce ¢ £, =1 Tu). Jlokansnast Buo-
paums HOPMMPYETCH B JIMANA3OHAX HACTOT € f,=16, 31,5, 63, 125,
250, 500, 1000 Tu. Hopmbi YCTaHOBACHBI LI MPOAOKHTENLHOCTH

paGoveit cMeHbl B 8 4acOB. JlonycTuMble 3HAYEHNs YPOBHA Bubpo-
CKOPOCTH MPEACTABCHBI HA PHC. 2.14 u B Tabn. 2.4.

Tatiuua 2.4, THIMEHHIECKNE HOpMBI BHOPALUIM 1O cH 1‘2.4/2.l.l.556—96 (mamaesienwe)
TlonyCTvMesi ypoeeNs BHGPOCKDPOCTH, 7B, B OKTABHEX NONO-

Ly, 0B
o
i
2
Y =16
i = ]
"
bl Ta ‘
LA m
==
o
»

L~
s

i = o
e v teans e s e sootoae [,

Puc. 2.14. Turneimseckie HOPMAL puGpaunit: la — ﬂmu:rmmflau Mp‘rv:(:,;::(‘:‘u
. yGpatui; 16 — TPAHCIOpTHAR FOPHOHTAALHAT nuﬁpm;uu; 2= mt::!;[z::ﬂ o
) y onTanbaRY; 30 — TEXHONOTHHCCK %
yeckan BuGpauns (BepTHKATLHAA W FOPH e
2 2 B NPOWIBOACTECHIBIX MOMELLCHY
Lt (BepTMKRIBIAN W TOPHIONTATLNAR) . .
"‘nm(uuvnuﬁpamm: 36 — 10 Ke B NPONIROICTIEHHEX HOMCUCHHAX 6E3 HCTONNMKOB
pnbpauntit; o — T0 K B NOMEUIEHUAX IR YMCTHEHNOTO TPYAR W AIMHHHCTPATHE
4o-yIPANTENNECKHX TIOMEUICHIAX; 4 — oKATBHAA BHODALIS
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Axycriveckme wonebGanns

AKYCTHUECKMMH  KoJZeDanuaMi  HasbBalOT Konebanus  ynpyroit
cpenbt. TMoHsTHE aKYCTHHCCKHX KOACOAHNIT OXBATLIBACT KAK C/BILIN-
MbIE, TAK M HECABILUNMBIC KONeOaHHs BOIAYLIHOI Cpeabl.

Akyctnueckne KoneGanust B ananasone vacror 16...20 xIu, soc-
NPHHMMACMBIC YXOM HCJAOBEKA € HOPM@IbHBIM CIAYXOM, HA3bIBAIOT
36yKoebiMU. AKYCTHHECKHE KoneGanusi ¢ yactoToit menee 16 Tu na-
IBIBAOT wnghpaseykoasimu, seiwe 20 kM — yasmpaseykossimu. O6-
JIACTH PACHIPOCTPAHEHMS AKYCTUHECKNX KOACOAHMIT HA3BIBAIOT aKy-
emuseckum nosem. Macto akyctuyeckue KonedaHus HajbIBAIOT 36y
KoM, 2 0BAACTL X PACTIPOCTPAHEHMUSL — 3GVKOGLIM MOAEM.

Hlymos NPUHATO HAILIBATH ATICPHOAMUECKNE IBYKH PAVIMUHOIN MH-
TEHCHBHOCTH 1 4acTOThl. C (PM3MONOTHUECKON TOUKH 3pEHMsA LIyM —
31O BCAKHIT HEGAATONPUATHO BOCHPHHUMACMbIil HEJIOBCKOM IBYK.

MeTounnkamu yma Ha NPON3BOACTHE ABAAETCH TPAHCHOPT, Tex-
HOJOTHYECKOEe OGOPYNOBAHNE, CHCTEMBI BEHTHISUMM, MHEBMO- W
THAPOAIPEraThl, a TAKAKE MCTOMHUKH, BLIIHLIBAIOLIME BUOPAUMIO, T. K.
KONeBaHNs TBEPABIX T/ BHI3BIBAIOT KONCGAHMS BOIAYIIHON CPebl.
Llym simisiercst MMM M3 HauGoNee CYLICCTBEHHBIX HETATHBHBLIX
(haKTopoB NPOM3IBOACTECHHON cpesibl. MCToNHMKNM yMa (QOpMUpYIOT
3BYKOBBIC BOJIHbBI, BOSHMKAOUIME B PE3YALTATE HAPYLICHHS CTALHO-
HAPHOTO COCTOAHMS BOJIYIIHOM CPE/bl.

Hapamempsi, xapakmepusytowue axycmuyeckue koebanus (uym).
Koaebameavnas ckopocms v (M/c) — cKOpocTh KojeGaHusi HacTHil
BOIAYXA OTHOCHTEABHO TOJIOKCHHS PABHOBECHS.

Crkopocms pacnpocmpanenus 36yka (CKopocTh 3ByKa) ¢ (m/c) —
CKOPOCTb PACHPOCTPAHEHMUS 3BYKOBOH BOJIHBL. TIPH HOPMAIBHBIX aT-
mocdepHix yeaosuax (temneparypa 20 °C, nawnenue 10° Ta) cko-
POCTB PACHpOCTPAHEHMS 3BYKA B BO3AYXe pasha 344 m/c.

3eykosoe dagaenue p (TTa) — pasHOCTb MEAJLY MIHOBEHHbBIM 3HA-
HEHMEM TIOTHOTO IABIEHNS M CPEIHUM JABICHHEM, KOTOpoe HaGMmo-
JIAETCH B HEBO3MYLICHHOI cpejte

p=upc,

e p — IVIOTHOCTH cpeitbt (KI/M’), pC — HA3LIBAIOT YAC/ALHBIM AKYCTH-
seckum conporusnenmenm (IMa - ¢/m), pasroe 410 IMa - ¢/m anst Boanyxa,
1,5-10° Ta - ¢/m — s oas, 4,8 - 107 Ta - ¢/M — anst cranm.

an PACNPOCTPAHEHHH 3BYKa CO CKOPOCTHIO :myxonoﬁ BOJIHBI
TIPOUCXOAMT NEPEHOC IHEPIHM, KOTOPAs XapaKTEPHU3YETCH HHTEHCHB-
HOCTBIO 3BYKA.

Humencusnocms 36yka | (Br/m?) — 970 oHEprus, ncpcu‘ocumm
JBYKOBO#R BOTHOI B CIMHHLLY BPCMCHH, OTHCCCHHA K nACLIALN 10~
BEPXHOCTH, UEPE3 KOTOPYIO OHA PACcHPOCTPAHSALTCH

1=p/(pc)-
KﬂK n s nuﬁpaulm M NO TEM XK€ CaMbiM “[IM‘IHHHM. 3I|yKODOC

JAWICHHE ¥ MHTEHCHBHOCTD 3BYKA NPHHATO lep;lx‘rcpu)on‘t;m, HxX J‘m'—‘
FAPHOMUUCCKIMI SHAUCHUAMM — YPOSHAMU 36YK0B020 OABACHIL

UHMENCUBHOCTIU 36YKA.
Vposens 36yK06020 JacIeHus

L, =101g(p* [ pi) =2012(p/ py).

mep — JBYKOBOC JARICHHE, ﬂa. Py — NOporosoe IBYKOBOC nasaec-
wue, pasnoe 2 - 107 Ta.
,Vpnuenh uHmencuenocmu 36yKa -
L, =101g(1/1,),
e ] — MHTEHCHBHOCTL JByKa, ﬂa: I“ — noporosas MHTEHCHBHOCTH

12 2
nyka, pastas 1077 Br/sc. ) ) .
B KAMCCTHE MOPOTOBLIX 3HAUCHMIL NPHHATH! MUHIMATBHLIC 3Ha

GeHMs IBYKOBOTO JABICHMS W MHTCHCHBHOCTH 3BYKd, KOTOPhIC €Jibl-
LT yesoBeK Npw vactote 3uyka B 1000 Tit, nosromy oM noAy I
HABANUA NOPO2OE CABIUUMOCIIU. ) )
BakHoil XapakKTepHCTHKOI, onpeaeasiomen pacnpoc‘rp.{uc!llnc
LyMa W €0 BOINCHCTBHE HA MCIOBEKA, ABIACTCN ero uactora. aK
ke Kak W Ju1si BUOPALMK, INANA30H IBYKOBBIX YACTOT PasoMT Ha OK-
e-
tanble 100kl (fi/f; = 2), XapaKTEpPH3yeMbiC uX cpenmrrcomcrpu |cl
CKMMM HACTOTAMM [, [PAHHUHBIC W CPEHETCOMETPHHECKHE HACTOTHI
OKTABHBIX NOJOC NPHBEACHBL HIKC.

Tafiuka 2.5. HaCTOTH W IMARAIONM OKTABHLX 0010C

IMGEHR Tpanunse HICTOTH W WANasoHs
oxrasHx nonoc, My oxramix nonoc, My
45..90
90...180
180...355

63
125
250
500
1000
2000
4000
8000
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Kaaccupuxauus  npouseodcmeennozo wyma (puc. 2.15). Lym
Kiaccuuumpyerces no yactore, CNEKTPAIbHLIM M BPEMEHHBIM Xa-
PAaKTEPUCTHKAM, NPHPO/E €T0 BOIHUKHOBEHMSI.

I Knaccupuxayus npouseodcmeennozo wyma 1

— v Y ——a
To vacmome Mo To epemennsim o npupode
cnexmpy Xapaxmepucmuxam ‘803HUKHOBEHUS
¥ vy .¥ ¥ Y Y ¥y ¥ ¥
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32113232
£ 3 3
4218 LG
HEENIR 1 il
5 & HIEE

Puic. 2.15. Kaaccudpukaums nponssoactsennoro uyma

Mo uacmome akyctnueckne xoneGannsi pasmuaiores Ha ungppa-
seyk (£ <16 Tu), seyx (16< f< 20000 Tu), yabmpazeyk
(f>20000 Tu). Akyctuueckue KoneGanmsi 3BYKOBOTO JIHana3oHa
MOAPA3NCAAIOTC HA HusKouacmomnvie (Memee 350 Tn), cpedneuac-
momubie (o1 350 1o 800 T'u), evicokouacmommsie (cobie ,800 Tu).

Mo CNEKMPANbHbIM XapaKmepucmukam WyM TNOAPA3AENsieTcs Ha
UiupOKONOAOCHNII € HENPEPLIBHBIM CNIEKTPOM GoJlee 0MHO OKTABbI 1
monaabbil (Quckpemnubiil), B CIEKTPE KOTOPOTO MMEIOTCS BbIPAKEH-
HbIC JINCKPETHBIC TOHA (YACTOTHI, YDOBEHb 3BYKA HA KOTOPBIX 3HAUM-
TCJALHO BBILIE YPOBHS 3BYKA Ha APYrMX 4actotax). CneKTphl Wwmpo-
KOIOJIOCHOTO M TOHALHOTO LIYMa NpEACTaBIeHb! Ha pHc. 2.16. IMpu-
MEpOM LIHPOKOMO/IOCHOTO LIyMa MOXET SIBJSITHCS LYM PeaKTHBHOTO
g:;i:;le::, TOHANBHOIO — LIYM IMCKOBOM Nuiel, ¢ CNEKTpe uyma Ko-

CCTCH SIPKO BBIPAXKEHH:
s ol P @51 4aCTOTA C IOMMHUPYIOLMM YPOB-

Mo ngMeHHblM Xapakmepucmuxam LIYM NoapasiensieTcsi Ha no-
CTOAHHBIH M HEMOCTOSAHHBIN. ”l)(‘ml”l'lﬂblM CYMTACTCs LIyM, YPOBCHb

Lo6 L o6
WuporononocHsi Towansheil

60 604

1006
50 50
40 40

63125 500 4000 f[y 63125 500 4000 Iy
a)

L 0BA L 0BA L 0BA
Kone6mowuiicn Hunynscrsid Tpepeisucmeid
60 60 60
50 10 06A 504 .50 o
AL
40 +-1F=H1-- 4
40 7 ) 0
& Mo Te Te
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Puic. 2.16. XapakTepHCTHKH WyMa: @ — CICKTPATbibie; § — BpeMcHitie

KOTOPOro B TEHEHHE 8-yacoBoro pCIGO‘lCI'O JIHSI U3MEHSETCH HE Gonee
HeMm Ha 5 IIB: HENOCMOAHHBIM — €CIN 3TO M3MEHEHMWE MNPEeBbIlIACT
5 1b. HenocTosiHHbIE 1yMBl B CBOIO OMepe/lb Pa3feNsiioTes Ha koaed-
Mowuecs, ypoBeHb 3ByKa KOTOPbIX W3MEHSIETCH HENPEPLIBHO BO Bpe-
MeHu (HanpuMep, IIYM TPaHCNOPTHBIX TOTOKOB); nMpepbigucmbie,
YpOBEHb 3BYKa KOTOPBIX M3MEHSIETCsI CTynenyaro (Ha 5 b u Gonee),
npuueMm JUIMTENIbHOCTh MHTEPBAIOB, B KOTOPLIX YpOBEHb 3ByKa OCTa-
£1C5 NOCTOSIHHBIM He MeHee | ¢ (Hanpumep, LiyM npepeiBuCTo cOpa-
CHIBAEMOrO M3 GALIOHOB CKATOTO BO3YXA); UMMYAbCHbIC, NPEACTAB-
Jsiioune coGOil 3BYKOBbIE MMIYJIbChl, [UTMTEJILHOCTbIO MeHee | ¢
(Hanpumep, UIYM arperatos M MauinH, paGoTAIOUIMX B UMIYJILCHOM
pexume). BpemenHbie XapakTepuCTHKH KONEOMOLIEerocsi, MMIMyJbe-
MOrO M MMITYJIbCHOTO IIYMOB MOKA3aHbl HA PUC. 2.16, 6.

o npupode BO3HUKHOBEHUA 1IIYM MOXHO Pa3/Ie/InTbh Ha MexXaHuue-
CKMil, 29POMHAMUUECKHIT, IMAPABIMYCCKHIA, DNEKTPOMArHUTHBII.

Mexanuuecxkue wiymsl BOSHHKAIOT 1O CJICAYIOUIMM TIPHYMHAM: Ha-
JANUKE B MEXAHM3MAX MHEPUHOHHBIX BO3MYLLIAIOLINX CHIL, BO3HHMKAIO-
MIHMX M3-32 IBUXKCHUA aeTanei MexaHu3ma ¢ nepeMeHHbIMU YCKOpE-
HMsIMM; COyaapeHHue netaneit B COWIEHEHUAX BCIEACTBHE Hensbex-
MBIX 3230POB; TPEHHE B COWIEHEHMSAX JIETAIEH MEXAHH3MOB; yapHbie
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npoueccy! (KOBKA, WITAMIOBKA, Kienka, PHXTOBKA) W psiil APYIUX.
OcHOBHBIMH HMCTOMHHKAMH BO3HHUKHOBEHUS HIYMa MEXaHHUYECKOro
TPOHCXOAICHMS ABISIOTCH NOAUIMITHHKN KavyeHus u :\)ﬁ'mrme nepe-
J1auM, a TaKkx HEYPABHOBCUICHHbIC BPALAIOUINCCA HACTH MALLIHH.

AJpﬂl)llHllMIl‘l?CKllL‘ WymMs BOZHHUKAIOT B PE3yALTATC  ABHAKCHMNSI
rasa, obTeKaHus TA30BbIMH (llO'].’l)’IHHNMH) NOTOKAMH  PATIMMHBIX
TE. AIPOAMHAMMYECKMIl 1UYM BO3HUKAET npu paBote BeHTHASATO-
POB,  BO3YXONYBOK, KOMIIPCCCOPOB, Ta30BBIX TYPOMH, BBINYCKOR
napa u rasa B armocdepy, ABuratencii BHyTpeHHEro cropaums. IMpu-
MMHAMH 29DOIHHAMHUYCCKOTO wmyma siBasioTCs BHUXPEBBIC 11POLECCHI,
BOJHHKAIOUME B 10TOKE paboveil cpeant Npu 0GTeKaHMM Tea u Bbi-
nycke cBoOOAHOM CTPYM rasa; nybcaitun paBoueii cpeibl, Bhi3biBae-
MBIC BPALLEHHCM JIONACTHBIX KOJIEC BEHTWISTOPOB, TYpOMH; Koneba-
Hisl, CBASAHHBIC € HEOMHOPOHOCTLIO M MYJILCALNAMM NOTOKA, A3-
POﬂIIM(’IMM‘lCCKMﬁ WyM — OJIHH M3 CaMbIX BHAYHUTCIBHBIX N0
YPOBHIO 3BYKa.

I'ur)paa/mwckue WyMnl BOSHMKQIOT BCACACTBMC CTAUHOHAPHBIX 1
HECTAUHOHAPHBIX TPOLECCOB B AKMIAKOCTHX (xumn‘nuuu. rypﬁy.wm-
HOCTD, MIpaBInYiecKHe yrlapu). Hanpumcp, B HACOCAX MCTOMHUKOM
THAPABIANYCCKOTO LIYMA ABASCTCH KaBUTALMA KHAKOCTH Y nosepxHo-
cTeil 10naTok HACOCa npH BLICOKUX OKPYXHBIX CKOPOCTSX BpatueHns
paGouero koneca.

alexmpauaznunmu(' ymol BOZHHKAIOT B DNEKTPHUCCKHX MalIN-
HaX oﬁopynmmmm. HCINOALIYIOUIUM INEKTPOMATHHUTHYIO IHEPIHIO.
OCHOBHOI NPUYMHOIL BOIHUKHOBEHMS! HIEKTPOMATHITHOIO LyMa
ABISCTCS BIANMOACHCTBUC (DEPPOMATHNTHBIX MACC NOA BAMSIHHEM
TIEPEMEHHLIX BO BPEMEHH M NPOCTPAHCTBE MATHUTHBIX MOJeil, a TaK-
Ke o/IeKTpHUecKHe (NOHACPOMOTOPHBIE) CHALI, BI3BIBACMBIE B3aH-
MOZIEHCTBHEM HIEKTPOMATHHTHBIX NOACH, COIMABACMBIX MIEPEMEHHBI-
MH IAEKTPHYECKUMI TOKAMM.

Bosdeiicmeue axycmuweckux koaebanuii (wyma) na werosexa. Hlyx
38YK06020 Ouanasona Ha NPON3BOACTBE NPHBOIMT K CHIKEHMIO BHH-
MaHUs 1 YBEIMUCHHIO OIMBOK NPH BEINOAHCHHK paBoTul. B pe3yiib-
TATE CHUXKACTCH MPONIBOAMTEABHOCTD TPYAA M YXYAWACTCS KAYecTBo
BBINOAHACMOI paboThl. LLym 3ameitsieT peakunio YeaoBeKa Ha no-
CTYNAIOLIME OT TEXHHICCKHX OOLEKTOB M BHYTPULIEXOBOTO TpaHenop-
T4 CHTHAABL, 4TO cnncoﬁcmyeT BO3HMKHOBCHHIO HECHACTHBLIX cayqa-
€8 HAa NPOH3BOJACTBE.

Ha puc. 2.17 npencrannena xapakrepucrika CIYXOBOTO BOCTIPH-
ATHA  qenoBeka ¢ HOPMANbHBIM CAYyXOM. ﬂpcm:rlbmm.‘ JHAYCHUA
YPOBHEil 3BYKOBOTO JaBNCHUS M300paKeHb ABYMS KPUBBIMK. Hitk-

Los
Rz Y 7|

': ‘éﬂ!mu&w—-

7 sk
77N P

100 1000 10000 1,74

o 8 828
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Puc. 2.17. Cayxosoe BOCIPHATHE HEAOBCKD

Hisi KpuBas COOTBETCTBYET nopoey CABIUUMOCTIU. ‘KﬂK HMH‘ND, ll‘[::ll
ONPEAENEHHBIX HACTOTAX YENOBCK CABILIMT OTPHUATEABHbIC ypm;cﬁ
3pyKa. ITO OGLACHSCTCA TEM, UTO NorapuMuteckas WKIA yposH i
3BYKOBOIO AABJACHWA NOCTPOCHA TAKHUM OGDII'}OM, 4TO 33 NOpPOroso -
AHAYCHUC YPOBHS 3BYKOBOTO NABACHUA p, NPUHAT nopor C}lblllthiD

cri a wactore 1000 T'u (L,=0 aB). Oaunako nopor cnulun‘!\lu&..m
wenoseka Ha wactorax 2000...4000 Tu menbuse. Bepxuss Kpusas co-
orseTCTBYET nopoey Goregoco owywenus (L,= 120...130 'nB). 3syKn,
NpeBLILAKILKE N0 CBOCMY YPOBHIO NOpor Bonesoro OLLYIIEHHHA, MP-
YT Bbi3BaTh G0N M NOBPEXICHUA B CYXOBOM annapare (nepopa-
st WM Aake paspbis GapaGanHoil NepenonKy). O6nacTh HA HACTOT-
HOIl LIKAIe, JeXalias MEexX1y ABYMS KPHBLIMM, HA3bIBACTCH obaa-
CMbio CAYX068020 BOCNPUAMUR.

Illym BAWsieT Ha Bech OpraHM3M ueioseka. On yrueraet ueM:
TPAILHYIO HEPBHYIO CHCTEMY, Bhi3bIBACT HIMCHCHHS CKOPOCTH JIbIXA
MU W NYAbCA, COCOBCTBYET HAPYUICHNIO cGM_gua BELLECTB, BO3ZHHK-
HOBCHMIO CEPACHHO-COCYANCTHIX 3a00NeBaHM, A3BbI Kenyaa, ™m-
1NEPTOHNYECKOI GONIEIHM, MOKET NPHBECTH K NPOBECCHOHANLHOMY

JIEBAHMIO.
mﬁo&fyu ¢ yposHem 3ykosoro aasaenus 1o 30..45 1B n?nuu-|cu
Juis wenoseka M He Gecnokowt ero. lMosbiwieHHe ypOBHSI 3BYKa 10
40...70 1B co3naeT A0NOAHHTENLHYIO HATPY3KY HA HEPBHYIO CHCTEMY,
BLISLIBAET YXYAUICHHE CAMOMYBCTBHS M NIPH JUIMTEIBHOM BO3ACHCT-
BMI MOXET CTATh NPHUMHON HEBpo3oB. [LinTeabHoe Bo3AEHCTBHE
wyma ¢ ypostem cabitiie 80 1B MOXeET NPUBECTH K YXYAILICHHIO chy;
xa — npodeccnonanbHoii Tyroyxoctn. Ipu aeictenm wyma canul
130 2B Bo3MOXeH pa3pbis GapabaHHbIX NEPENOHOK, KOHTY3UA, a NP1
yposrsix 38yKa cebiwe 160 1b sepositen CMEpTENbHbIH HCXOL.
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TMomumo cHmkennst cayxa paGoune, NOBEPralOUIMECs! TIOCTOSsIH -
HOMY BO3NCHCTBHIO LyMa KAIYIOTCS HA FONOBHbIE 6oam, ronosokpy-
xKenue, Goan B 06aacTH cepaua, Keayaka, KeauHoro Ny3bIPsi, MOBbI-
teHHoe aprepuanbhoe namnenme. Lym cHukaer nMMyHuTeT Yeno-
BEKA M YCTOIUMBOCTD Ye0BEKa K BHEILHUM BO3ACHCTBHSIM.

Hugppaseyk ¢ yposuem ot 110 a0 150 2B BLI3bIBACT HENPUSTHDBIC
CYOBECKTHBHBIC OLUYLICHHS M Pa3iuuHbie (yHKuMOHAbHBIE M3MeHe-
HHA B OPranu3Me 4e/loBeKa: HAPYLICHMS B LCHTPAILHOIL HEPBHOI
CHCTEME, CEPACUHO-COCYIMCTON M IbIXATENALHOM CHCTEMax, BeCTHOY-
JUIPHOM annapare. Bo3HMKAIOT ronoBHbie Gom, ocsizacMoe aBmke-
Hue GapaGaHHbIX NEPENoHoK, 3BOH B yuax TOJIOBE, CHUKACTCs
BHUMAHME 1 PAGOTOCTIOCOGHOCTD, NOSIRISCTCS MYBCTBO cTpaxa, yrue-
TCHHOC COCTOSIHME, HAPYIIACTCH PABHOBECHE, MOSIBASCTCH COMIN-
BOCTB, 3aTpyanerne peun. Mndpassyk BLIsHIBACT B Opramuame veno-
BEKA NCHXODUIMONOIMIECKHE PeaKU — TpeBOXHOE cocTosinme,
IMOLHOHAILHASE HEYCTOHUMBOCTD, HEYBEPEHHOCTD B CeOe.

Yavmpazeyk MoxeT neicTBOBATH Ha YeNOBeKA KAk uepes Bo3yL-
HYIO Cpelly, TAK M KOHTAKTHO Ha PYKH — epe3 KMAKYIO i TBEPAYIO
cpeabi. Boneiictsue uepes sosayuinyio Cpedy Bbi3biBacT (yHKUHO-
HAILHLIC HAPYUICHUs! HEPBHOI, CEPAEHO-COCYANCTON 1 IHIAOKPHH-
HOI CHCTEM, a TAKXKE HIMEHEHMS CBOIICTB M cocTasa KPOBH, apTeph-
aIbHoro nasnehms. Kowrakthoe sosneiictame na pyknu NPHBOIUT K
HAPYUICHHIO KANWIISPHOTO KPOBOOGPAILEHHS B KHCTSIX PyK, CHIKe-
HHIO GOJICBOI MYBCTBHTEABHOCTH, M3MEHEHMIO KOCTHOI CTPYKTY-
Pbl — CHHXKCHMIO IJIOTHOCTH KOCTHOI TKaHM.

Tueuenuueckoe Hopmuposanue axycmuweckux xoaebanuii. Hopai-
POBANME LiyMa 36yK06020 Ouanasona ocywecTsaseTcs AByMs meTona-
MH: 110 NPEAC/ILHOMY CTIEKTPY YpPOBHSI 3ByKa M 1o BA.

Tlepsbiit MeTox sBAsieTcst OcHOBHBIM w5t NOCTOSHHBIX LLIYMOB.
TTo s1oMy MeTony yetanasausaores 1V 3BykoBoro nasnenns b ae-
BATH OKTABHBIX T10/I0CAX CO CPEAHETEOMETPHUCCKUMH 3HAYCHMSIMH
uacrot 63, 125, 250, 500, 1000, 2000, 4000, 8000 I'i. B cooTseTcTBIN
¢ TOCT 12.1.003—83 wym na PabOuMX MECTaX He JOKeH npenbi-
uaTh yCTAHOBJICHHbIC 3HAYeHMs (Tab. 2.6).

Ha puc. 2.18 nokasaubi HEKOTOpbIE NpeAebHbIE CIEKTPbI YPOB-
Hsl 3BYKOBOTO s1anenms. Kaxablit cneKTp umeer cBoii nuaeke nc.
Hanpumep T1C-80 o3mnauaer, yro JIONYCTHMBII YPOBEHDL 3BYKOBOTO

AABJCHWS B OKTABHOI NOJIOCE CO CPEHErCOMETPUUECKIM 3HAYCHMEN
dactorsl 1000 I'u pasen 80 nb.

Bropoii Meton npumensiercs s HOPMHMPOBAHMS HEMOCTOAHHBIX
HIYMOB M B TeX CAYHasIX, KOTAA HE M3BECTEH CIIEKTP PeatbHOrO wyma

6 /CTHMBIE YPOBHH 3BYKOBOTO JABACHHA, YPOBHH 3BYKA W IKBHBAICHTHLIC
poten s v g ey 5 SyovCRAMLTS L Sotan o TP
npeanpustus 1o FOCT 12.1.003—83 (u3naeuenme)

YposHw 38YKOBOTO fiaBneHvR, AB, B OKTaBHLX N0NO- | YpoBHM 38yKa
. reOMETPYECKMM SaCTOTaNM, [1| | W XBUBNeNT-
Pat CAX €O Cpeper s

31,5|63|125/250| 500 | 1000 2000 {4000 | 8000 | 3syxa, ABA

Tomewuenus KOHCTPYKTOpCKHX 610po,
PACIETIXOS, NPOTPAMMKCIOB BUWC- | g6 | 79 | 61 | 54 | 49 | 45°| 42 | 40 | 38 50
THTENbHbX MALIH, RACOPRTOPHI SR

TeopeTeco pagor

Momewenws ynpasnenws, pacosme a0 [79/70 (68|58 55 | 52| 50 | a9 60
oMmaTH

KaGunerss HabnioeHuit W AMCTaHLMON-
0 ynpasnenws:

wﬁuwwﬁmmwﬁtﬂw 103 (94| 87 | 82
C peyesoit CBRILI0 NO Tenedony 9 (83|74 |68

TMomewuienm W ysacTkn Tounod chopan | 96 |83 | 74 | 68

Nomewewns naopatopwh A npose-
erwen secnepiese X PRCOT, A8 | 157 (g | g7 | g
PIMEUCHR WYMHGX. APEIATOS, B~
[———

TlocTonmHbe paGOHE MecTa  pabome
m:.mmmwm- 110{99( 92|86 |83 | 80 |78 | 76 | 74
X 4 Ha TEPPATOPHM NPEAIDHATHA
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Puc. 2.18. HOPMHPOBAHHE LIYMA 110 EAETLHOMY CEKTPY
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Ha pabouem mecte. Hopmupyenmsim NapamMeTpoM B 3TOM cayuae sp-
JACTCH SKBUBUICHTHBII (10 JHEPriN) yponewn 3nyka IIHPOKONONOC-
HOTO NOCTOSHHOIO wyma, OKA3LIBAIOWMIT HA venoBeKa Takoe xe
BO3ACHCTBUE, KAK M peanbHbiit HENOCTOAHHBI 1UyM, H3MEpseMblii
fo wkane A wymomepa. Mamepurean wmyma (ymomepsi) nmeror
eneunanbhyio wkany A. Ipu uamepenun no wkaze A Xapakrepu-
CTHKA YYBCTBHTEALHOCTH WIYMOMEPa WMHTHPYeT KPHBYIO 4yBCTBH-
TEALHOCTH yxa uejloBeka. YposeHb 3uyKa, onpenesicnisii no wKane
A, Mmeer cneunansioe 06o3Havenie Ly w ennmnny wavepenns —
BA u npumensieres g OPHEHTHPOBOUHOI OUEHKN YPOBHS HIyMa.
Yposens asyka B ABA ceszan ¢ NPCACALHBIM CNEKTPOM caeayiouleil
3ABUCHMOCTHIO:

Ly=TIC +5,

B.OHYCTMMNE YPOBHH 3BYKOBOIO AaBaeHus 3aBHCAT OT HacTors!
3BYKA OT BHAA paGOThHI, BLINOAHACMOI Ha paGouem mecre. Bosiee Bbi-
COKHE 4aCTOThI HENpusiTHee Juist “eaoseka, MO3TOMY “eM Bblllle Hac-
TOTA, TEM MEHbIUE 0NYCTUMBIIT YPOBEHD IBYKOBOTO Aamtenis. Yens
Gonee BbicoKHe TPEGOBAHMSA K BHIMANMIO 1 YMCTBEHHOMY Hanpsixe-
HHIO 1IPH BLINOJAHEHMH pZIGOTM, TEM MEHblIe Aonycrumsie YPOBHH
3BYKOBOTO JIABACHMS.

l]llil TOHANBLHOIO M MMIOYALCHOTrO yma JonycruMmsie YPOBHH
AOKHBI NpHHUMATBCH Ha 5 1B Mmenbine 3HAUCHMI, YKA3aHHBIX B
TOCT 12.1.003—83 (ta6n. 2.6).

Hugppazeyx. TI1Y 3IBYKOBOFO ABCHHA HA PAGOYHX YCTAHOBACHO
CH 2.2.4/1.8.583—96 AnPHEPEHUMPOBANHO 15 PasTnuHbix BHIOB
pabor. OGwmii yposenb 3sykosoro JAasieHns s paboT pasinaHoii
CTCTICHN TAKECTH He A01Ken npesbitath 100 4B, s pador paziny-
HOIi CTENEHN HHTENEKTYANLHO-IMOLMOHATLHOI HANPAKREHHOCTH —
He Gosee 95 ab.

Yavmpazeyk. Hopmui s YAbTpassyka omnpeaenenst [OCT
12.1.001—89. Jins YABTPA3ByKa, pacnpocTpansioerocs BO3AYLIHBIM
NYTEM, JIONYCTUMBIE YPOBHH 3BYKOBOTO Jasnennst (Y3]1) yeranonne-
MBI manasona wactot 12,5...100 k. TV 3sykosoro nasnenus
Hamensiorea ot 80 46 s vactots 12,5 kT a0 110 4B Juist amana-
30Ha wactor 31,5...100 k.

st KOMTaKTHOrO YABTPAIBYKA YPOBHM YILTPAasByka B 30Hax
KOHTAaKTa PYK M APYIHX “acTei Teaa He A0MKib npeseiwars 110 ab.

Koraa paGoune noasepratwores COBMECTHOMY BO3ACHCTBUIO BO3-
AYUWHOIO KOHTAKTHOIO YALTpassyKa, NONYCTUMBIC YPOBHH KOH-
TAKTHOIO YABTPA3BYKA J0JKHBI YMEHBLIATLCS Ha 5 1B,

KoHTponbHble BONPOCH!

1. [aire onpenenerne Bnbpatmn 1 Wyma.

2. TlepeumcniTE OCHOBHbIE HCTOUNNKW BHEPALYH M LyMa Ha NPOHIBORCTEE.

3. Kakumw napameTpamn xapaktepusyerca subpaipal Yro takoe yposens
Bnbpaumun?

4. Kax knaccudmunpyercs anbpatmal .

5. Kak BO3AERCTBYET BHEPALMA HA HENOBEKa W KaK Pa3nHYaeTCH ee BO3IAeH-

crane or 4actoTbl KoneGarui?
6. Yro Takoe subpobonet, ee hopmbl, KIMHHUECKHE CHMNTOMBI M CTafMK
nporexanual . ,
7. KaK OCYLLECTBNAETCH THIHEHHHECKO® HOPMIPOBANHE BHEPaLH
; 7
8. Hawwwn napameTpamn xapawreprayercs wym!
9. Kak KnaccH@MUMPYIOTCA NPOUIBOACTBENHbIE WyMbil

i al .
10. Kax so3peiicTeyer wym Ha venobe: )
e
11. KaK OCYWECTANAETCA FUrHEHINECKOE HOpMMPOBaNHE wiymal 70 TaKo!
i A?
npeRenbHbii cretp i AB) !
12. MNepencnnTe OCHOBHBIE HCTONHMKA WHEDPa- W YTBTPA3BYKa Ha MPOMIBOR:
. e 7
wa?
cree. Kax own BospencTaylor Ha senose )
13. YKSWMHTE OCHOBMBIE WCTOMHMKH WYMa HA NPOHIBOACTEE, CBA3INHOM C B3
Wed CreumansHoCTBIo.

2.2.2. DNeKTPOMArHHTHLIE NONS W HINYHEHHS
(Hemonnanpylowme nanyyenns)

Dnekmpomacnumuan 6oaka — 10 KojneGatebHbIiL npouecc‘"c;(xg:
3aHHBLL C MIMEHSIOUIMMUCS B NPOCTPAHCTHE M BO up'cmcuu ?)Jélnanb
CHA3AHHBIMK OICKTPHUCCKMMI W MarHUTHBIMH  TIOJAMH. e
PACTIPOCTPAHCHNSE NEKTPOMATHUTHBIX BOJAH HA3bIBACTCS 21€Kmpo
Maenumnvim norem (IMIT).

Ocnosnsie xapaxmepucmuku 2AeKMPOMAZHUMHOZ0 NOAA. 3nex~rp<:—
MArHUTHOE 110/IC XAPAKTEPUIYETCH “acmomo u:-mymmn' VA gamcput.:
MOIt B repuax, Win daunou 60anst &, WIMEPAEMOI B METPax. Jlt?!::’]c)(:.‘
MATHHTHAs  BOAHA  PACNPOCTPAHSACTCH €O CKOPOCTHIO ; "m:’
(3 - 10" M/c), 1 cBA3L MEAY JUIMHOI M YACTOTOI 2NEKTPOMATHHT!
BOJIHBI ONPEAESETCH 3ABUCHMOCTBIO

S=c/r,

me ¢ — ckopocth csera. Ha pue. 2.19 npencrasien 4actotHbiit
CHEKTP NCKTPOMATHHTHBIX BOJAH.
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ru DneKTpoMarHuTHOE  mone obnamaer Tatauya 2.7. KASCCHOUKANS DTEKTPOMATHHTHBIX BOH .
29 2 SHEPIHEIt, & INEKTPOMArHNTHAS BOAHA, pac- Haosarwe sowe n oy | fowa somi, M | howis saryises.
H TIPOCTPAHSAACH B OKpyXaloLiem TPOCTPAHCT- o PanmovactoTHue ]
i BE, MEPEHOCUT 3Ty IHEPruIo. Onekrpomar- I — Boneg 1000 Messee 30 - 10° (wenee 30 Tu)
8,29 nutHOE none uMeeT aneKTpuUecKyio M Mmar- i 01730 . 10° @030
Fausasanyiene % 10! HHUTHYIO COCTABMSIOLLME., Jowse (1B) 10000...1000
XapakrepucTukoii INEKTPUYECKOIT co- Cpeswe (CB) 1000...100 300 - 10%...3000 - 10° (300...3000 k)
crasnsioweii IMIT spasierest  wanpancen- 8) 100...10 3-10°..30 - 10° (3..30 M)
Hocmo saekmpuyeckozo noas E, enmmuueii g ()
H3MEPEHMS KOTOPOIi siBnsiercst B/m. Ynwtpaxoporke (YKB): i 30+ 10...300 - 10° (30...300 Mry)
XapakTepucTHKoit MarmuTHON coctap- s 1,107 (10...1 7w 300 - 10°...3000 - 10° (300...3000 M)
ssoweit IMIT siasieres wanpaxcenocms E’fmm 10°"...10°2 (10...1 o) 3-10°.30 - 10° (3..30 ITu)
mazrumnozo noas H (A/m). 4 MWAHMETPOBLE 10°2..10°2(10...1 mw) 30 - 10°...300 - 10° (30...300 Tu)
OHEPIHIO  H1CKTPOMATHUTHON  BOMHbI ’ 3 04.10° - 10°...750 - 10° (300...750 T
npummf xapaxrcpu:::an naommocmsio no- st Ll inl o T

4501800 Mry

10|
10w

" o#

15-1104ry
6
10

501601y
\ .

10:

2
10

50Ty

Cranmeckoe
anextpwiectso —Jp. () ml

Puc. 2.19. Lllkara anekrpo-
MArHUTHBIX BOH

moxa onepeuu (11119) — suepruei, nepe-
HOCHMOW  97IEKTPOMArHUTHON  BOMHON B
CAMHMLY BPEMEHM HYEPe3 CAMHMUHYIO M0~
wank. Eannnueii wamepenns T3 sipnser-
cst Br/m2.

s otaeabhbx  amanasonos  OMM
(cBeToBOIt AManasom, JIa3epHOE M3ydeHue)
M3BECTHBI JIDYTHE XapaKTEPUCTHKH, KOTO-
pble OyayT paccMOTpeHbl Hixe.

Kraccugpunauun saexmpomacuummsix no-
aeil. DNeKTPOMArHUTHBIE NOJs Kaaccupm-
LUMPYIOTCSl MO YAaCTOTHBIM AMANA30HAM WM
Jute Bonnbl. Knaccudmkaums sonn, on-
penensieMasi JUIMHOM (WM 4acToToi) BoM-
Hbl, NpeacTasneHa B taén. 2.7.

Budumviii ceem (ceemoevie 60AHBL), uH-
paxpacnoe (menaosoe) u yavmpacghuosemo-
60€ uzIyUeHUe — 3TO TAKKE NEKTPOMATHHT-
Hasg BOJIHA. DTH BHIbI KOPOTKOBONHOBOIO
M3JIYUCHHS OKA3bIBAIOT HA YeNOBEKa Crewm-
(uueckoe Bo3neiictame.

DNEKTPOMATHUTHBIE BOAHBI OYEHb Bhbi-
COKMX YacTOT OTHOCHTCH K UOHUIUPYIOWUM
UBYUEHUAM (peHmeeHOBCKUM U 2amma-uzny-
#enuam). N3-3a GONBIIOH 4aCTOTbI 3TH BOJI-
Hbl 0BJIANAIOT BBLICOKOI IHEpruei, aocra-

Ontnueckne

04-103..076-10°

0,75 - 10'2..395 - 10'2(0,75...395 1)

;W(IW -

nysenne) L -
076 10°..04- 10°¢ +1012..750 - 102 (395..750 Trw)
ossTolN SOl (0,76...0,4 wroe) ) »m |
, 04-10%.2-10% 12,15 107 (750...1,5 - 10°TF)
nutpadwonerosuie nyw N 750+ 10'2..15- 107 .

Monmnanpyoume

| 17 5.10"

2-107°..0,06- 10°1° 15-10".5
pirsiono (20..006 A) (15 10°..5 - 107 Tr)
- 00610 1% Bonee 5 - 10'® (6onee 5 - 107 Tru)
Tawna-ny Maies ek s

X — kwnorepu, My — Merarepy, ITL| — rurarepu, T — Tepparepu, Mk — wixpomerp, A — anrcrpem.
* MOMV3MDYIOUME 3NEKTPOMAHHTHBIE BONHE PACCMOTPENS B Naparpade «MoHMupyIoume wanysems».

TOUHOI JUIsl TOTO, 4TOOBI HOHHU3MPOBATL MOJIEKYJIbI BEIICCTBA, He:v?;:
Jopom pacnipoctpamsiercst  Boina. [losromy-To a10 v|:my~|B e
(OTHOCHTCSI K HOHHM3HPYIOLIEMY M3JY4EHHMIO W PacCMaTPHBAETCs
parpade, NOCBAWEHHOM HOHHU3UPYIOLAM HINYUCHHUSIM. ) _

D1eKTPOMATHUTHBII CNIEKTP PALMOUACTOTHOTO AMANAIOHA yu;f:u
“MO pasleieH Ha ueTHIPE HACTOTHBIX AMAMNa3oHa: WSKI"” -%m]\r'1 s
(HY) — menee 30 klu, ebicokue wacmomo: (BY) — 30 K u...K s mc:
yavmpassicoxue uacmomsi (YBY) — 30...300 MI'u, ceepxgbicoxu
‘momw (CBY) — 300 MIu...750 I'Tu.
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Ocoboit pasHosuanocteio IMU simnsietcst Aa3eproe  usnyuenue
(JIH), renepupyemoe B amanasone winn soaw 0,1...1000 mxm. Oco-
Gennoctbio JIM siBasieTcst ero MOHOXPOMATHHHOCTB (CTPOTO OHa
l‘lélTl‘I:éln:i‘O::I;bl)l; KD“NGF;CNTNDCTI) (BCC MCTOYHHKM MINYHCHUSA HCTTYCKA-

onHoit dase), 2 . pac
e ), OCTPas HANPABACHHOCTD Jyda (Manoe pac-

YCA0BHO K HEHOHMIMPYIOWNMM MANYHEHUsM (1ONSIM) MOXHO OT-
Hcvr; anextpocraruyieckue noast (ACT) u marnuthsie noas (MIT).
. /AeKMPOCAMUECKOE 1101€ — TO 1101 HETIONBIAHBIX HNeKTPH-
CCKHX 3aPSJIOB, OCYLIECTRAAIONICE BIANMOCHCTBUE MEXIY HHMM.
CraTiyeckoe ICKTPHICCTBO — COBOKYIHOCTh SABACHMIT, CBAZAHNBIX
€ BO3HMKHOBEHHEM, COXPAHEHHEM M peakcatmeii csoboaHoro ex-
TPHUECKOTO 3apsld HA MOBEPXHOCTH WM B OGBEMC AMINEKTPHKOR
nin ;;a M30HPOBAHHBIX MPOBOAHMKAX.

achumnoe noae M
I MOKET ObITh NOCTOSIHHBIM, MMIYJILCHBIM, nepe-

Hemownuxu IMIT na npouseodemee. K wmctounnkam DMIT na
NPOM3BOCTBE OTHOCATCH Be GOJBIINE IPYNIBI HCTOMHHKOR:

* MMM, KOTOPBIE CTICUMAIBHO COMIAHBL /Ul MATYHEHMS! 1eK-

TPDMIIFHMTHOI"I DHEPIHM: PUIHO- M TEACBM3MOHHLIC BEUIATENb-
HBIE CTAHUMH, PUHONOKAUMOHHBIE YCTAHOBKH, (u3noTepanes-
THHECKHE annapars!, paznMiHbIC CHCTEMbI PUIHOCBIA3MN, TEXHO-
JIOTMYECKME  YCTAHOBKM B npombiiensoctd. OMIT wmpoko
MCTNIONBL3YIOTCS B NPOMBILUUIEHHOCTH, HanpuMmep B TaKUX TEXHO-
JIOTHYECKHX NPOLICCCaX, KAK 3aKAIKA W OTNYCK CTanM, Hakatka
TBEP/bIX CIUIABOB HA PEXYUIMI MHCTPYMEHT, IU1IaBKA METALIOB 1
TNI0AYNPOBOAHUKOB M T. JL.;

* YCTPOWHCTBA, HE NPEIHAIHAYEHHBIE JUIN MAIYNEHUS NEKTPO-
MAarHUTHOI 3HEPIUK B NPOCTPAHCTBO, HO B KOTOPHIX NpH pa-
GoTe npotekaeT NEKTPUUECKHIT TOK M NIPH ITOM TPOHCXOANT
TAPA3UTHOE MINYYEHME NEKTPOMATHUTHBIX BOJH. 3TO CHCTe-
Mbl NEPENAYH M PACTIPEACICHHUS 3ACKTPOIHEPIUM  (IMHMM
anekTponepenaun — JIDI, tpancdopmaropubie n pacnpene-
JIMTENbHBIC MOACTAHUMK) M NPUBOPBI, NOTPeGAsIOIIME INeK-
TPOIHEPIHIO (INCKTPOABMIATENM, NEKTPOIUIMTBI, MEKTPOHA-
FPeBaTe/in, BHACOAMCIUICHHBIC TCPMHUHAILI, XONOMMILHHKN

_ TENEBUIOPHI U T. n). ’

Daexmpocmamuneckue noas (9CIT) COINAOTCH B SHEPIETHICCKNX
YCTAHOBKAX M NPH NEKTPOTEXHUHECKHX npoueccax. B 3aBucumoct
OT MCTOYHMKOB 0GPa3OBAHHS OHM MOTYT CYIIECTBOBaTh B BHJE COG-
CTHEHHO NEKTPOCTATHYECKOTO NOJs (10JIS HEMOABHKHBIX 3aPAA0B)

WAN CTAIHOHAPHOIO INCKTPHYCCKOTO MO (dAeKTpUuecKoe noie
nocrosinnoro Toka). B npompiuiennoctin SCIT mmpoko uenonbsy-
JOTCH NS 2NEKTPOra3o0uMCTKH, IIEKTPOCTATHHECKOI cenapaunm
DY H MATepHANOB, NCKTPOCTATHUECKOTO HAHECEHMS JAKOKPACO'-
HBIX 1 NOAMMEPHBIX MaTepHaios, CTaTHieccKoe EKTPHUECTBO 00-
pasyeTcs NpH MITOTORICHHH, HCIILITAHMSX, TPAHCIIOPTHPOBKE M Xpa-
HEHHH  NOAYNPOBOIHMKOBLIX NPHOOPOB # HHTCIPUILHBIX  CXCM,
wndoBKe W NOAMPOBKE (PYTAHPOB PAHOTENCBUIHOHHBIX NPHEMHI-
KOB, B TIOMELIEHHSIX BBIMHCANTEABHBIX UEHTPOB, HA yHACTKaX MHO-
KNTCABHON TEXHIKM, @ TAKAKE B PAAC APYTHX MNPOLECCOB, e He-
NOABIYIOTCS NDACKTPHICCKHE MATEPHANbI. DICKTPOCTATUHECKHE 33~
DB W COINABACMBIE MMM ODJCKTPOCTATHYECKHE TNOJA  MOIYT
BOIHMKATL NPH ABMACHUH JNICKTPHICCKIX KWIKOCTEH H HEKOTO-
PHIX CHINYMHX MATEPHATOB N0 TPYOONPOBOAAM, TCPEAMBANIN K1
KOCTeii-MDACKTPHKOB, CKATBIBAHMN TICHKH WM GyMari B pyloH.

Maznumnwe noas CO3IAOTCS MEKTPOMATHHTAMH, COACHOMIAMH,
YCTAHOBKAMH KOHACHCATOPHOTO THA, AUTLIMH 1 METAIOKCPAMITIE-
CKHMH MArHHTAMM W AP, YCTPOHCTBAMH.

B OMI1 pasgnualores TP 30HbI, KOTOphIE copmupyloTest Ha
PAVIHUHBIX PACCTONHUSAX OT HCTOUHMKA OMU.

[leppast 3013 — 301G UHOYKKUU (GAUNCHAA 301Ha) OXBATHIBACT NPO-
MEKYTOK OT MCTOYHHKA MIYMEHMS JI0 PACCTONHMA, PABHOTO NpH-
MepHo A/2r = 1/6). B ar0ii 30HE 2IEKTPOMATHHTHAS BOAHA elie HE
chOpPMHPOBAHA 1 NOITOMY IEKTPHYECKOE H MATHMTHOC MO HE
B3AMMOCBA3AHBE W ICHCTBYIOT HE3ABUCHMO.

Bropasi 3oMa — 3ona unmepghepentuu (npomexcymounas s01a)
PACTIONATAETCH HA PACCTOAHNAX NPUMEPHO ot 2/2n 1o 2xh. B 3100l
jone nponcxomut dopmuposanne IMB 1 nHa uesoseka neiicreyet
SNCKTPMYECKOE M MArHUTHOE N0, & TAKAKE OKAILIBACTCH SHEPTETH-
secKoe Bo3nelcTBHE. :

TpeThsi 30Ha — 604HOGAA 30HA (0atbHAS 30HG) PACTIONAFACTCH HA
PACCTOAHMAX CBbILIE 27k B 31oit 301e DMB chopmuposana, MIeK-
TPHICCKOE M MATHUTHOE MOMH B3AMMOCBAIAHLL. Ha uesnoseka B 97T0#
30HE BONEHCTBYET IHEPIHs BOJHBL

Bosdeiicmeue HEUORUIUPYIOUUX UIAYHENUIl HA HEA06EKA. NEKTPO-
MArHUTHBIE 11015 GHONOMHYCCKH AKTHBHBL — KMBBIC CYWIECTBA pea-
PHpYIOT Ha MX eiicTsie. OAHAKO Y HEOBEKA HET CHEUHANBHOIO Op-
rana wyscTs Ui onpenenciis IMIT (3a HCKINOUEHHEM ONTHHCCKOTO
Jmanazona). HanGonce 4yBCTBMTEIbHBI K 21CKTPOMATHHTHBIM NOIM
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UCHTPAIBHASL HEPBHAsi CHCTEMA, CEPIEYHO-COCYANCTAs, TOPMOHAIL-
Hast W PENPOAYKTHBHAS CHCTEMbI.

DJ|MTEJ1H|0€ BO3JICHCTBUE HA YENOBEKA DNEKMPOMACHUMHBIX noaei
nposvtuaennoi vacmomst (50 ') NnpuBOAMT K paccTpoiicTBam, KOTO-
pbie CYOBEKTHBHO BLIPAKAIOTCS KanobamMu Ha ronosHylo 6ons B BH-
COYHOMN M 3aTHUIOMHO# 0BACTH, BANIOCTB, PACCTPOIHCTBO CHA, CHIAKC-
HHE NAMATH, NMOBBLILUICHHYIO PA3IPAKUTEALHOCTE, anaTmio, Goan B
cepiiiie, HAPYIICHHE PHTMA CEPACHHBIX COKpauleHmit. MoryT nabaw-
nareest (PYHKUMOHAIbHBIE HAPYIIEHHS B LEHTPWILHOI HEPBHOI cHe-
TeMe, A TAKKE H3IMEHEHMs! B COCTABE KPOBH.

Boaneiicrene 2ACKMPOCMAMU4ECK020 NOAR HA HEN0BEKA CBA3AHO C
npoTekaHHem 4epes Hero ¢aaboro Toka. [Ipn 3TOM 2AeKTPOTpPaBM
HuKoraa He nabmoaaetcs. OaHako BeaeacTsue peduieKTOpHOI peak-
UMM HA I'IPOTEKZ\K)luMﬁ TOK BO3MOXHA MCXaHHYCCKAs TpaBMma oOT yia-
Pa O PaCNONOXCHHLIC PAJIOM ICMCHTLL Kouc‘myxuuii, najieHue ¢
poicotsl M T. 1. K 9CIT nauGonee “yBCTBHTEALHBLI LCHTPAILHAS
HepBHAs cuCTeMa, cepaeuHo-cocyamncTas cuctema. Jlionn, paGoraio-
e B 3one aeiictens DCTT, xanyioTcs Ha PasIPaXNUTENLHOCTD, 0~
JIOBHYIO 50}":, HapyleHHe cHa.

IMpn BO3ACHCTBUN MazHumubX nojtei MOTYT HaGIIONATLCS HAPy-
wenns QYHKUHIT HEPBHOM, CEPACHHO-COCYANCTONH M ABIXATEALHOI
CHCTEM, MHUILEBAPHTENLHONO TPAKTA, WIMCHEHMS B COCTABE KPOBM.
IMpu nokanbHOM ACHCTBHM MAarHMTHBIX nonei (npexae Bcero Ha
PYKH) NOSAWISETCA OutylieHue 3yaa, 61eaH0CTh M CHHIOWHOCTL KOK-
HBIX TOKPOBOB, OTEHHOCTh W YIUIOTHEHHE, @ MHOIAA OPOroBEHME
KOXKM.

Boaneiicrene IMH paduowacmomnozo duanazona onpeaensiercs
NJAOTHOCTLIO NOTOKA SHEPIUH, HACTOTOM HUTYHEHHA, NPOAOIKNTENb-
HOCTBIO BO3NEHCTBUS, PeXHUMOM 0BayueHHs (HEnpepbIBHOE, Npepbi-
BHCTOE, WMINYJBCHOE), pa3MepoM O00/y4aeMoil MOBEpXHOCTH Teia,
WHAMBHAYANBHBIMU OcOBEHHOCTIMH OpraHmu3ma. Bosaeiictsne MU
MOXET NPOABAATLCS B PAsINUHON (hOpME — OT HEIHAUMTENLHBIX W3-
MCHEHMI B HCKOTOPBIX CHCTEMAX OPraHM3Ma /10 Cephe3HbIX Hapylle-
HUH B OpraHusme. Mornowenne OPraHM3MOM YEIOBCKA SHEPIrum
DMHU pui3pisaet Teriosoit adipext. Haunnas ¢ onpeneneHHoro npe-

Jle1a OPraHu3M YEJIOBCKA HE CNPABAAETCH C OTBOAOM TEIUIOTHI OT OT-
JICJIbHBIX OPTAHOB, M MX TCMIICPATYPA MOXET NOBBLILATLCH. B cBsizn ¢
atuM Boaaeiictene SMHU ocobGeHHO BpeaHO sl TKaHeil W opraHon
€0 cn1abopasBUTOIl COCYJNCTOI CHCTEMOM M HENOCTATOMHBIM KPOBO-
obpaitienuem (r1a3a, MO3r, NMOYKH, KEIYIOK, XEAYHBIH W MOUCBOW
ny3sipn). OGnyuesne a3 MOXET NPUBECTH K OXOraM POrOBMLLbI, a
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oGaysenne MU CBY-amanazona — K NOMYTHEHHIO XPYCTAINKA —
KaTapakTe. )

Tpn IMTEABHOM BOIICHCTBUN MU panuo-«acr(.\munl) anana-
J0HA AAKE YMEPEHHOIH HHTEHCHBHOCTH MOTYT NPOM30ITH pdcc‘rpuu’»
Cria HEpBHOI CHCTEMBI, OOMEHHBIX NIPOLCCCOB, HIMEHEIIS cocraga
kposn. Moryr Takxe Hab1101aThCs BBINIICHME  BOJIOC, no,vfu.x-rb
norreii. Ha panneii craamm HapywieHust HOCAT 0BpaTHMbtit xapmfrcp,
1O B AQ7bHEILIEM POHCXOMIT HEOOPATHMEIC HIMEHEHIS B COCTOR-
It 310POBbS, CTOHKOE CHIKEHME paGOTOCNOCOGHOCTH 1 KH3HEH-
HBIX CHIL.

Hugpakpacnoe (menaosoe) usayuenue, NOrNOWANCH TKﬂilSIMVI,‘BbI-
apmaet Tenaosoit adpekr. Hanbonee nopaxacmbic HK-manyuenn-
e — KOAHBI TIOKPOB 1 Opranbi 3perust. TIpi 0CTPOM NoBpeKiC-
HHUH KOXH BO3IMOXHbBI OXKOIM, pe3koe pacul?ﬁpeﬂuc Kanwuisipos,
yownenue nurvenTati Koxn. pi XpoHnieckom 0BAYHCHHN MOsB-
eTCH CTOMKOE M3MEHEHHE MTMIMEHTALIMH, KPacHBIil UBCT Jnua, Ha-
npUMeEp y CTEKIONYBOB, CTAICBAPOB. TloBblLIEHHE TEMNEPATYPBI TEAA
YXYAUIAET CAMOUYBCTBHE, CHILKACT paboTocnocobHOCTh ucmmc.:xn.

Ceemogoe uzayvenue npu BLICOKHX IHEPIUAX TAKAKE Npencr apser
ONACHOCTL JUISE KOKH H rnas. ny.nu:nunu ﬂpl.('()r() cBeTa yXyauaoT
JpeHHe, CHUXAIOT paBoTOCNOCOGHOCTD, BOIACHCTBYIOT m,‘, HEPBHYIO
cicreMy (MoaposHee CBETOBOE MYUCHHE PACCMATPUBACTCH B ra1ase

asgena 4).

e Ja?mmpm)[mmemwm waayuenue (YPH) Gonbuioro ypoHs MOXET
Bb{3BATH OKOTH 123 BILIOTH 10 BPEMEHHOM Wi MO/IHOI NIOTEPH 3pe-
Wi, OCTPOE BOCTANIEHHE KOXH € IOKPACHEHHEM, HHOTAA OTEKOM W
oGpazosatne Nysbipeil, NP STOM BOIMOKHO NOBbILICHHE TEMNEPa-
Typhi, NOABICHHE 03H00A, roNOBHAs 6oab. Octpbie nopaxeHus raas
HasnBaloTest AneKTpooTanbMueit. XpoHuieckoe Y®U ymepeHHoro
YPOBHSI BBI3HBACT HIMEHEHNE MUTMEHTALIH KOXI (3arap), BbI3bIBACT
XPOHMUCCKII KOHBIOKTHBHT, BOCNIANCHHC BCK, MOMYTHEHHE XpYCTa-
K. JLaMTeNBHOE BOICHCTBHE MAYHCHNS NPHBOAMT K CTAPCHHIO
KOXM, PA3BUTHIO PAKA KOKM. VOU Heboablmx ypoBHeEit Noie3Ho 1
ke HEOBXOMMMO U1 ueoseka. HO B MpOM3BOACTBEHHLIX YCIOBHSX
VMU, Kak NpaBuio, ABASCTCH BPEAHBIM (haKTOpOM.
BoanelcTBHE 1a3€PHO20 UBAYHEHUR (JIH) na ueoBeKa 3aBUCHT OT
* MHTEHCHBHOCTH MINYUCHUSA ('MICPI'HH NasepHoro ny‘m). IUI"IH:A BON-
Mol (MHPAKPACHOTO, BIIMMOTO WK ymﬂ-padmn:lcromm.mc.uma(:-
Ha), XapaKTepa uaayueHms (HenpepbIBHOS MK MMNYALCHOE), BpeMe-
an soaaeiictust. Ha pue. 2.20 npeactasneHbt (akTopsl, Onpeneno-
JMe GMONOTMYECKOE JCHCTBME NA3CPHOTO MIAYHCHMUS. Jlazeproe




image29.jpeg
56 Pazoen Il. HIEHTHOHKAIHSA HEIATHBHBIX PAKTOPOB

Taasa 2. Hemounuxu i Xapaxmepucmuxu He2amusHvix (haxmopos 57

Buonozuyeckue Yacmoma
ceodcmea cnedoeanus
o \ Buonozuvecku / umnynbcoa
IHauUMBIE
UIMEHEHUR MKaHU
Bpesn (cmpyxmypHbie, Anumensrocms
axcosuyuu - yHKuuOHaNBHbI, ™ umnynsca
Guonozuyeckue)
Sy T Heodnopodwocms
ocobexnocmu pacnped s
o6nyvaemol N anepzuu &
mKanu Moznowénnas dosa ceveHuu nysa
Onmuseckue / T \
ceodcmea mxanu Anusia aonsi

Puc. 2.20. DAKTOPH, ONPEACARIONIE GHOAOTHNECKOE ACHCTRIIE AAICPHOD HATYNEHIIS

HanyueHHe ACHCTRYET M3GMPATENLHO HA PAZTMUHBIC OPrAHbI, BbilC-
NS0T NOKATBHOE 1 oblIee NOBPCKACHUE OPraHM3Ma.

lMpyu oBnyueHHN 13 JErKO NOBPEXAAIOTCH W TEPSIOT NPO3pat-
HOCTBL POTOBMLA M XpycTanuk. Harpes xpycraamnka npusoaut K o6pa-
30BaHMIO KatapakTel. [Ins r1a3 HanGoree onaceH BUAMMBIA auana
30H J1A3CPHOIO U3AYHCHHSA, /U KOTOPOro ONTHYCCKAA CHCTEMa asa
CTAHOBHTCH NPO3PAuHOIl M nopaxkaercs cetdarka rasa. Iopaxenue
CETHATKH 11232 MOXET MPHUBECTH K B[)CML'HI(Dﬁ MNoTepH 3peHMst, a
TIPH BRICOKHX DHEPIMsiX JIa3epHOTO Jyda 1axe K PaspylieHHio cer-
YATKM C NOTepeil 3peHust.

Jlaseproe ManyueHHe HAHOCHT NOBPEKICHHA KOKH PA3IMUHBIX
creneneif — OT NMOKpacHeHHs 10 OOYIAMBAHMs W OOPA3OBAHMA Ly-
GOKMX e(heKTOB KOKH, OCOGEHHO HA MUTMEHTUPOBAHHBIX YUACTKAX
(POIMMBIE MATHA, MECTA C CHABHBLIM 3arapoM).

JIN, ocoBenno MHPPAKPACHOTO AHANA30HA, CIIOCOGHO NPOHU-
KaTh YePe3 TKAHM HA 3HAUMTEABHYIO [IYOHHY, NOpaxXasi BHYTPEHHHE
opranbl. Hanpumep, npsimoc oGayueHMe MOBEPXHOCTH OPIOLIHO
CTEHKH BBI3BIBACT NOBPEKIACHUE TIEYCHHN, KHILEUHUKA W APYTHX Opra-
HOB, NpH OG!IYWCNMH roJA0BbI BO3MOXHbLI BHYTPHUYEPENHbLIE KPOBOH3-
JINSAHMS.

JlmmrensHoe BO3INEHCTBUE NA3CPHOTO WIAYMEHHA Naxe HeGosIb-
1O HHTEHCHBHOCTH MOXET MPUBECTH K PAMIMUHBIM (DYHKUHOHTL-

JBIM HAPYIICHMAM HEPBHOI, CEPACUHO-COCYNCTON CHCTEM, Keies
BHYTPEHHEi  CCKPELMH, aPTEPHANLHOTO JARICHHS, TOBBILCHIMIO
VTOMJSEMOCTH, CHHACHHIO PabOTOCNOCOOHOCTH.

" [ucuenumeckoe HOPMUPOGARUE IACKIMPOMAZHUMNBIX noaeit. Hopmn-
posanne IMH paduonacmommoco duanasona (PY-duanasona) ocyute-
cransiercst 1 coorsercreui ¢ FTOCT 12.1.006—84. Jlust uactornoro
ananazona 30 kI'i..300 MTiL npeaeibHo A0NYCTHMBIC YPOBHI My~
Yenmst ONPEIENSIOTCH MO IHCPIETHHECKOH HAIPY3Ke, COIABACMON
2ACKTPHYCCKHM W MATHHTHBIM TOAAMH

MHp= E2T; BHy= HT,

pae T — Bpemsi BO3ACHCTBNA MINYUCHMS B Hacax.
TIpeacbHO AONYCTHMAS IHCPICTHUCCKAS HATDY3KA 3ABUCHT OT
HACTOTHOFO MANA30NA W NpeicTasiena B Tadn. 2.8.

Tatauua 2.5. TIPEICISHO JOUYCTHMAR IHCPFETHHECKAR HATPYIKA

TIpEAEmI0 RONYCTIMIR IHEPFETHYECKER NATPY I
anasoms wactor* a“' - (B/“]’ .
04Ty IM_ 2w |
T T " .
WM | 0 7}7
50,300 MIy 50
- onguah franason WCRTMOABET MK W BKTQET BEIOINA NDEE KaCTOT.

Makcnmanshoe suauenme s DH, cocranaser 20 000 B u/n,
s OH, — 200 A*- u/m’. Mcnonbayst ykasanneie GopMyabl, MOXHO
ONpeaeInTL JIONYCTHMbBIE l'lal\pﬂ)KCNIIOCTM IAEKTPHHECKOrO W omar-
HUTHOTO MOJEHl W IONYCTUMOE BPEMS BOIACHCTBIS obnyueHus:

S5H 5H,_
MY === B/ ALY A
9H

£ OHy

=L HY L4

a0m

H?

Jls wactotHoro ananasona 300 MTiw...300 TTu npy Henpepbis-
Hom obayuennm aonycrumast T3 3aBUCHT OT BpEMEHH obnyaeHnst
W onpeneasiercst no opmyne

2
MY s =5 Br/m2,

e T — Bpemst BOIACHCTBHS B 4acax.
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Jlasi manywalownx anTenH, paGOTAIOLMX B peXMMe KPYrOBOro
0030pa, 1 NOKAILHOTO OBAYHEHMS KHCTEll pyK npu pabore ¢ MUKpO-
soanosbiMi CBY-yerpoiicTamn npenensio onycrusie ypowtin
onpeaensores no popmyie

nay nny = k% , Br/m2,

e k=10 a1a antenn kpyrosoro 063opa u 12,5 — 1S J0KXILHOTO
O0YHEHUA KUCTEI PYK, NPH 9TOM HE3ABHCHMO OT NPOAOIKHTEALHO-
cti soaaeicTems 119 we nonkua npessiwars 10 Br/m?, a na kinc-
THX pyK — 50 Br/nm’.

Hecmotpst Ha MuoroneTnne mcenenosanns, ceroansi yuensis
CLIE AAICKO HE BCE MIBECTHO O BaMstiuk DMIT Ha 310poBbe uenope-
Ka. IMoatomy nyuute orpannumsate o6ayuenne MM, naxe ecan nx
YPOBHH HC NPEBBILAIOT YCTAHORNCHHbIE HOPMATHBBI.

Tlpn onHoBpemenHOM Bo3neiicTBMM Ha uesoneka DMM pastii-
HbIX PY-1Mana3oHos I0AKHO BEIOARATLCS yenoBHe

E, H, nn,
iy, Ty, T Y,

e £, H, T3, — cootsetcTenno peansho AeHCTBYIOIME Ha ve-
JIOBEKA  HANPSKEHHOCTL  INIEKTPHYECKOTO W MArHMTHOIO noas,
[LIOTHOCTL noTOKa dHeprun OMHU; TAY,, NAY,, NAY,., —
NpPEAEAbHO AONYCTHMBIC YPOBHM JUIS COOTBETCTBYIOUIMX AMANA30-
HOB 4acToT.

Hopmuposanne MU nposwucrennoi vacmomu (50 Tu) B pabo-
ueit 3one ocyuectaasierest no FTOCT 12.1.002—84. Pacuerst nokashi-
BAIOT, 4TO B 11060i Touke IMII, BO3HUKAIOWIETO B 21EKTPOYCTAHOR-
Kax NPOMBIUUIEHHON 4acTOThl, HANPSAXKEHHOCTh MATHHTHOIO NOAs
CYUICCTBEHHO MEHbIIE HANPSAKCHHOCTH eKTpUUEcKoro nons. Tak,
HANPAKEHHOCTh MArHUTHOTO NOAS B PaBGOuMX 10MAX pacnpenen-
TEJBHBIX YCTPOWHCTB M JIMHMIT 2/1CKTPONepeaay HanpsxeHueMm 10
750 kB He npesniwaer 20—25 A/M. Bpeanoe xe aeiicTeHe Marnut-
HOTO NONS HA 4EI0BCKA NPOAKIAETCS JMIUL NPH HANPAKEHHOCTH
noas esbiwe 150 A/m. Mostomy caenan BBIBO/L, YTO BpPEAHOE JCHCT-
Bie OMIT NpOMBILLICHHON HACTOTH MOXET ObiTh obycaosieHo
S AeHCTBHEM neKTputeckoro nonst. g IMIT npombiuaenoit
uactotht (50 i) ycraHomwneHbt npenensto 10nycTumble YPOBHM Ha-
TIPSIKEHHOCTH 3/1IEKTPHYECKOTO MO,
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Jlonyctumoe BpeMmsi NpeGbIBAHUS NEPCOHAIA, 00CAYKHBAIOLIECTO
VCTAHOBKH MPOMBILLICHHOI 4acTOTh onpeaesisiercs no dhopmyne

7=

E

e T — 10nycTUMOE BPeMsi HAXOAICHHS B 30HE € HANPAXCHHOCTBIO
2eKTpHYuEcKoro noast £ B vacax; £ — HanpsiKeHHOCTh eKTphYe-
CKoro nons B KB/m.

M3 hopmysisl BHAHO, 4TO NpH HanpskeHHocTH 25 KB/m npebui-
BAHHE B 30HE HEAONYCTUMO 03 NPUMEHCHMS WHAMBUAYAILHBIX
CPEACTB 3ALMTHI YE10BEKA, NpH Hanpsikennoctn 5 kB/m u menee
JI0NYCTUMO HAXOAJICHHMC 4YEIOBCKA B Teuenne Beeit 8-uacosoii pabo-
ueil CMeHBI, .

TTpi HAXOAAEHMM NEPCOHANA B TEUEHHE PABOUETO AHS B 30HAX €
PABAMUHON HANPSAKECHHOCTLIO 0MYCTUMOE BpeMs npebhiBais weno-
BEKA MOXKHO ONpPEACnTS o opmye

T =8ty [Ty +1g [Ty, +ttg [T),

TAC Iy, Lpy o By — BPEMs NPEOBIBAHMS B KOHTPONMPYEMBIX 30HAX
cooTseTeThenHO Hanpsikennoctvio £y, £y, ... E,; Te, Ty, o T, —
AonycTumoe BpeMs npeGbiBalns B 30HAX COOTBETCTBYIOWIEH HaNps-
KEHHOCTH, pacCumnTanHoe no opmyie (KakI0e 3HaUCHHE HE 0K~
HO NipeBblLaTh 8 4).

Tlpeaensio AONYCTHMOE 3HAYCHNE HATIPSIKEHHOCTH J2eKmpocma-
muyeckux nosea (ICI1) yecranapnupaercs 8 FOCT 12.1.045—84 u ne
nonkuo npessiars 60 kB/m npu neiicrenn B tevenne |y, Tpy na-
npskennoct ICIT menee 20 kKB/m Bpemst npeGuiBanmst B nosie He
PerIaMeHTHPYETCH. .

Hanpsixennocts maenumnozo noas (MIT) B cootserctun ¢ 1Y
1742—77 na pabouem MecTe He IO/KHA NPesbiniaTh 8 KA/M.

Hopmuposanne undipakpacrozo (menaosoco) uzaysenus (HK-uz-
Ay4eRus) OCYIICCTBISCTCS 110 MHTEHCHBHOCTH AONYCTHMBIX CyMMap-
HBIX TIOTOKOB M3AYUEHHS! C YUETOM [UIMHBI BOJIHBI, Pa3mepa obayyae-
MOIf IUIOMIUIH, 3AUIMTHEIX CBOWCTB CNELOACKIL B COOTBETCTBHM C

"TOCT 12.1.005—88 n CanTluH 2.2.4.548—96.

THIHCHHYECKOE HOPMUPOBAHME  YALMPAUOICMOB020 UIAYHEHUS
(V®H) B NpON3BOACTBEHHLIX MOMEIUEHHAX OCYILECTRAAETCH M0
CH 4557—88, B KOTOPbIX YCTAHOBIEHBI AONYCTHMbIC TIOTHOCTH 110~




image31.jpeg
60 Pasdea Il MAEHTHOHKALIHSA HETATHBHBIX ®AKTOPOB

TOKA M3NY4EHUA B 3ABUCHMOCTH OT JUIMHBI BOJIHbL NIPH YCJAOBHYM 3a-
WATBI OPFAHOB 3PEHUA M KOKH.

Furuennueckoe HopMupoBauue aazephozo unyuenus (JIH) ocy-
wectnasieres no CanllnH 5804—91. HopmupyemsiMi napamerpamu
SABOTCH dHepreTiieckas skenosuunst (M, Lk/em® — ornowenne
SHEPIHK MIYUCHMS, NAAAIONICH HA PACCMATPUBACMBIA YHACTOK NO-
BEPXHOCTH, K MIOLIYIM ITOFO YYACTKA, T. €. MUIOTHOCTB MOTOKA SHEP-
HH). 3HAUCHWA NPECIbHO NONYCTHMBIX YPOBHER pasiuuaiorcs B
JABHCHMOCTH OT UMHBL BOHbE JTW, JUIHTEALHOCTH OIMHOYHOTO MM-
NY/IBCA, YACTOTHI CACAOBAHMS UMIYALCOB MAMYYEHNS, UIHTEALHOCTI
BOJACHCTBML. YCTAHOBICHB PA3THYHLIC YPOBHM LISt 1143 (DOFOBMULL
H CETHATKM) M KOXKM.

KoxrponeHble Bonpocs!

1. [laiite onpeneneHie INEKTPOMATHMTHOR BONHuI. Kakumh napamerpasm
XapaKTepHayeTCa IneKTPOMarHKTHOE nonel

2. Kak KnaccumumpyloTes INEKTPOMArHHTHBIE BONHLI NO ANHHE BONHBI MW
HACTOTHBIM fManadonam? [lafiTe XaPaKTEPHCTHKY OCHOBHBIX HACTOTHbIX
AHENAIOHOSB.

3. Ha3osHTe HCTOUHNKN INEKTPOCTATHUECKIX 1 MATHMTHBIX NONEH.

4. Kax soaneiictayer ICM 1 none NPOMLILINEHHOR YaCTOTSI Ha wenosexal
5. Kax soapesictayer Ha uenosexa IMIT papuouacToTHoro amanasonal

6. Kak so3neiicTayer nazeprioe wanyuenwe na yenosexal

7. Kak BO3RERCTBYET Ha YENOBEKa MHCIPAKPACHOE W YNLTPAHONETORCE W3-
nyverme?

8. Kaxue 30HbI hOpMMPYIOTCR y MCTOUHMKE IMIT 1 KAKOBbI HX XapaKTepHbie
pasmepsi! Kakosa npoTmweHHOCTs ke 30Hbl (30HbI WHRYKUMM) He-
TouHNKa MM NPOMBILLNEHHON HacTOTEI!

9. Kax ocywectenserca rurmenmieckoe wopmuposanwe IMM paguosactor-
Horo puanasonal Kakue Napamerphl u 8 Kakux HaCTOTHBIX AMANaloHax
HopmupytoTcs?

10. Kak ocyuwiectensercs Hopmnposasne IMU npomMbILNEHHOR YacTOTei!
11. Or awwx xapakrepucrin JIM 3asuchr ero Guonorwdeckoe peicTswe a
uenosexal

12. Kakoi napameTp JIA HOPMUPYETCA 1 OT Kakux XapaKTEPHCTHK WINyYerns
oH 3asucwT?

13. Ykamure ucroummks IMU Ha NPOMIBOACTBE, CBRIaHHBIM C BaweR Gyay-
uiei cneunansHocTblo. Kakosbl x HactoTHbie amanasows?
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2.2.3. HOHM3HPYIOWHE HINYHEHHS

Ocrosubie xapaxmepucmuku WORUIUPYIOWUX uinywenui. Honusu-
PYIOWUM HAIBIBACTCA HAIYICHHE, KOTOPOE, NPOXO/IA Yepe3 Cpely, Bbi-
IBIBACT MOHM3ALLMIO WK BO3ByxueHue Monekya cpeabl. Honusupyio-
1ee M3NYHeHNE, TAK Ke KaK W 2NCKTPOMArHHTHOE, HE BOCHIPHHMMA-
eTes opraHamm uyBcTi uenoseka. Toatomy 0HO 0coBeHHO onacHo,
TAK KAK YENOBCK HE JHACT, YTO OH MOABEPrACTCS €ro BOIACHCTBHIO.
Honnanpyiouiee HanydeHne HHAUE HA3LIBAIOT paInatmeit.

Paduayus — 910 notok uactuu (aibha-vacruu, Gera-uactui,
HEHTPOHOB) MAM ICKTPOMATHMTHOI HEPrMM OUEHbL BLICOKMX “ac-
TOT (raMMa- WIH PEHTIEHOBCKHE J1y'H).

3arpasHeHHe NPON3IBOACTBEHHON CPE/bl BELLECTBAMM, SBAA IO~
MHCHl MCTOMHMKAMH MOHM3MDYIOILETO MINYUCHMS, HA3LIBAETCs pa-
JMOAKTHBHBIM 3arpsi3HEHHEM.

Paduoaxmuenoe 3azpsznenue — 310 opma pusnicckoro (suep-
ETHYECKOTO) 3arPs3HCHUSA, CBA3AHHOIO € NIPEBLILICHHEM CCTECTBEH-
HOFO YPOBHS COACPKAHNSA PAAMOAKTHBHBIX BEUIECTB B Cpeac B pe-
3yAbTATe ACHTENBHOCTH HEIOBEKaA.

BeuecTsa COCTOAT M3 MEIbUAMIIMX HACTHIL XHMHUECKHX IEMEH-
TOB — ATOMOB. ATOM JICIMM M MMEET CI0KHOE cTpoerme. B uentpe
ATOMA XHMHUECKOTO JEMEHTA HAXOAMTCH MATEPHATLHAA HacTHUA,
HA3BLIBAEMAS ATOMHBIM $/IPOM, BOKPYT KOTOPOil BPAILAKOTCS HIEKTPO-
Hbl. BONBUIMHCTBO ATOMOB XMMHUYCCKHX IEMEHTOB 0BaI0T GOMb-
WOil YCTOHYHBOCTBIO, T. €. CTaOMIBHOCTbIO. ONHAKO Y psiia M3BecT-
HBIX B NPUPOAE IEMEHTOB SAPA CAMONPOM3BOJBHO PACHANAIOTCH.
Takue 31EMEHTHI HABBIBAIOTCA paduoryKaudamu. OMH W TOT Xe ane-
MEHT MOXKET MMETh HECKOJbKO PaIMOHyKInaos. B atom ciyuae nx
HA3LIBANOT paduousomonamu Xumuueckoro anementa. Camonpous-
BOBHBIA PACHal PAIHOHYKIHIOB CONPOBOKACTCH PATMOAKTHBHBIM
H3NYYEHHEM. )

CaMONpoON3BOJLHbIH PACTIAN SIEP HEKOTOPHIX XHMHUECKHX /e~
MEHTOB (PAIMOHYKJIMIOB) HA3LIBACTCH paduoaKxmusHocmsio.

PaanoakTipHoe uanyuenne ObIBACT PalTMYHOTO BHIA: MOTOKM
HACTHIL C BBICOKON IHEPrMeil, EKTPOMATHHTHAA BOJHA € 4aCTOTOM

_Gonee 1,5- 10" Tu.

Hcnyckaembie 4acTHibl ObIBAIOT PasTMMHBIX BHIOB, HO yalie
BCEFO MCMYCKATCH aibda-vacTuisl (c-uanyueHne) u Geta-uacTHibl
(B-nanyuenue). Anbha-yacTuua TEKeNan M 06NANACT BHICOKOH IHep-
rueit, 310 AApo atoma reams. Bera-uactmua npuMepHo B 7336 pas
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Jiervye anb(a-4acTHiibl, HO MOXET 0DANATL TAKKE BLICOKOI IHEPri-
eit. Bera-naayuenne — 370 NOTOKH FAEKTPOHOB WM MOIUTPOHOB.

PaioakTHBHOE INCKTPOMATHWTHOE Hanydenue (ero Takxke Ha-
IBIBAOT (POTOHHBIM H3AYUCHHEM) B 3ABHCHMOCTH OT YACTOTBI BONHbI
Grisaer pertrenosekum (1,5 - 107,05 10" Tu) u ramma-nanyuenmem
(6onee 5- 10" T'u). EcrectBennoe wiydeHne OBbIBACT TOABKO raM-
Ma-HulyseHneM. PeHTIHOBCKOS MANydeHHE MCKYCCTBEHHOE M BO3-
HMUKACT B 2ACKTPOHHO-IYHEBBIX TPYOKAX NPH HATIPSKCHUAX B ACCHT-
KM M COTHH THICA' BOALT.

Panuonykanisl, MCnycKas YacTMILl, NPEBPALIAIOTCS B Apyrie
PATHOHYKIIILL M XHMHMECKHE D1eMEHTLL. Paamonykinam pacnaia-
10TCH € pamInIHOi cKopocTrio. CKOPOCTh pacnaaa panHoHyKIHIOK
HAIBLIBAIOT AKTHBHOCTBIO. EXMHMICTHT H3MEPEeHUs aKTHBHOCTH ABASICT-
€S KOJIMYECTBO PACHANOB B eanuuuy Bpemenn. Oamu pacnan s ce-
KYHIly HOCHT crieunaibioe Hassanne Gekkepens (Bbk). Yacro s u3-
MEPEHMS AKTHBHOCTH HCMOAL3YeTCs Apyras eamnuua — kiopu (Ku),
1 Ku =37 10" Bk. O2nuM 13 NEPBLIX NOAPOGHO M3YMEHHBIX PAINO-
HyKanaoB Gbu1 paanii-226. Ero usyuwin snepssie cynpyrs Kiopn, »
YeCTh KOTOPBIX M HA3BAHA CAMHNLA M3MEpeHus axtnsHocTH. Koan-
YECTBO PACTIAIOB B CCKYHAY, NPOMCXOMSIUNX B | T paausi-226 (akTns-
Hocts) pasha | Ku.

Bpewms, B TeueHHe KOTOPOTO PACTAZAeTCsi NOJAOBMHA PATHOHYK -
A, HaseiBaeTes nepuoom noaypacnana (7). Kaxaii paanonyk-
JIMIL MMeeT CBOil nepnon noaypacnaa. [manason wamenennst 7T,
JSL PAMTHHBIX PUIHOHYKIWIOB O4CHb iMpoK. OH M3meHsieTcs o1
CeKYHJL 10 MiLIMapaos aet. Hanpuwep, Hanbosiee nasectHbiii ecre-
CTBEHHBI PAIMONYKAMA ypan-238 MMeeT NepHoa Noaypacnata oko-
710 4,5 MWLIHAPIIOB JIeT.

Tpy pacniaie yMEHbUIACTCS KOAHYECTBO PAAMOHYKINIA U YMEHbL-
IIAETCH €r0 aKTHBHOCTh. 33KOHOMEPHOCTb, 110 KOTOPOil CHUAacTCs
AKTHBHOCTb, NOAMMHACTCA 3aKOHY PALMOAKTHBHOIO Pachiata:

A=A

-0.693/T,,

Tie A, — HauanbHas aKTMBHOCTh, A — AKTHBHOCTH HEPE3 NEpHoL
BPEMEHH 1.

BosaeficTeie paamauMn Ha MEJOBEKA 3aBHCHT OT KOJM4ECTBA
IHEPIHHM MOHU3MPYIOILETO H3NYUEHMA, KOTOpas NMOMIOLIACTCA TKaHs-
MK uenoseka. Koanuectso aneprun, KOTopas NOMIOMIACTCS eANHN-
Heil MAcChl TKaHW, HA3BLIBACTCH NOMAOMEHHon 1030i. Eaununueii ni-

MepeHUst NOrAoLeHHoI n03bl seaseres epen (1 Tp =1 JIx/xr). Yac-
TO NOTAOWEHHYIO 103y n3MepsioT B padax (1 T'p = 100 pan).

OaHAKO He TOJLKO MOMNIOIICHHAS 1032 onpeaensict BOIICHCTBHE
PAIMALMM HA YeaoBeKa. BHONOrMuECKME MOCHCACTBMS 3aBUCHT OT
BUAA PATHOAKTHBHONO wanyuenns. Hanpumep, ansha-usnyuenue B
20 pa3 Gonee onacHo, dem ramMma- wiy Gera-uaiyuenne. buonornue-
CKasi ONacHOCTb HITYHCHHS ONpeaeaseTcs xoWuuucmmm Kawecmea
K. Tlpn yMHOKEHHN NOFAOMIEHHOM 10361 Ha Kod(hHIMeHT KayecTsa
WIIYNEHHA TIOIYHACTCS 1033, ONPEACSIONAs ONACHOCTL ANy eHNs!
JUIS MENIOBEKA, KOTOpas NoAyuuia Ha3BaHue IKGUEANCHMHOU. IKGUEA-
aenmnas doza umeet CNEUNANBHYIO CANHUILY MIMEPCHMA — 3ueepm
(38). YacTo wis wIMEpPeHNsi IKBUBUICHTHOM 103b1 HCnosbayercs 6o-
nee Meskas enMHuIa — 6op (6MONOrHYecKHil IKBHBAICHT pana),
1 3= 100 63p. UTaK, OCHOBHBIMM NAPAMETPAMM PAAMALINN ABAAIOT-
cst eaeayowme (taba. 2.9).

Taiuya 2.9, OCHOBUME RAPAMETPH pLIHAIIN

Tapaverp m.:nam(m) Eanang mwmay
AcTHanoCTs Gexxepen, (be) nop# (Ku) 1Ko =37 10° B«
wniyra .
Mlepwon nanypacraa cerywia c!ur: -
Mosnouensas o et (1p) pan 17p =100 pan
eEuBanenTHas A0 ampept (38) Gop 138 =100 63p

Hexycemeaennwie ucmoswnuku paduawuu. Kpome obayuetmns ot ec-
TCCTBCHHBIX HCTOUHHUKOB PAIHAUNH, KOTOPLIC ObUIM M ecTb BCeraa u
seane, B XX BEKe NOSBUIMCH W ONONHUTENBHBIC HCTOMHHKH H3Ny-
HEHHS, CBA3AHHBIC C ACATENBHOCTBIO HeN0BeKa.

Tpexiie BCEro — 9TO MCMONBIOBAHNE PEHTICHOBCKOTO M3NyHe-
HHUS M raMMa-H3ny4CHHs B MEAMLMHE NPH AHATHOCTHKE M JICHCHHH
GonbHbX. J103bl, NOAYuaCMble MPH COOTBETCTBYIOUIMX MPOLIEAYPaX,
Moryr OuITH O4EHB SOJIMI.IHMM, 0cobeHHO TNPpH JICHCHUN I0Ka4eCT-
BEHHBIX OMNYXOJICH JIyNEBOW TEpanueil, KOMIa HenocpeiCTBEHHO B
30HE ONYX0AH OHK MOTyT aocturath 1000 63p u Gonee. [pu penrre-
HOMOTHMECKMX 00C/IeI0BAHMAX 1032 3aBUCHT OT BpeMeHK obenenosa-
HUS M OPraHa, KOTOPbIH AMATHOCTUPYETCH, M MOXET U3MCHSITHCH B
WIMPOKHX TIPEACaX — OT HECKOALKHX 63p npu cHumke 3yba 1o ne-
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CcATKOB 69 — NpH OBCACIOBAHMN KENYIOUHO-KHIIEUHOTO TPaKTa ¥
nerkux. Omoporpadguueckie CHUMKH 130T MUHHMANBHYIO 103y, H
OTKA3BLIBATHCS OT NPOQUIAKTHIECKNX CKEIOAHBIX (uooporpadie-
cknx obcaeoBaHHil HI B Koem cayuae He caeayer. Cpeawsisi 1osa,
noAyHacMas JIOAbMH OT MEAMUMHCKHX HCCACAOBAHMIL, COCTABIsET
0,15 69p 8 ron.

Bo sropoii nososute XX BEKa JHOAH CTAIM aKTUBHO MCROIb30-
BaTh PAIMALMIO B MUPHBIX Ueasix. Paziuumble paamonsoTons uc-
NOAB3YIOT B HAYYHBIX MCCAEIOBAHMAX, NPH AMATHOCTHKE TEXHM4C-
CKMX OOBEKTOB, B KOHTPOJILHO-M3MEPHTEIBHONM anmnaparype u T. JL.
W nakonen — suiephasi SHepreTHKa. SnepHbie SHEpreTHUIecKue yera-
HOBKH MCHOML3YIOT HA ATOMHBIX IEKTPHUCCKHX cTaHumsx (ADC),
nenokonax, KopaGasx, NOABOAHBIX 70aKax. B Hactosuiee Bpems
TOABKO HA ATOMHBIX JJCKTPHMECKMX CTaHUMAX PaboTaloT CBbie
400 suaepHbIX PEAKTOPOB O6LIEH NCKTPUUECKOH MOLLHOCTBIO CBBILE
300 man kBT, [Lis nonyuennst n nepepaboTkyn SAEPHOTO FOPIOUETD
COINAH LEAbliT KOMIUIEKC NPEANPUSTHIL, OObeAMHEHHBIX B sdep-
no-monausnvii wuxa (T1L).

SATLL BrNovacT NpeaAnpuATHA 1Mo A06bMe ypaHa (YPaHOBLIC pyi-
HHKM), ero oboraueHuio (oboratutenshbie (Gabpuku), H3roToBae-
HUIO TOIUIMBHBIX 2/1eMEHTOB, caMi ADC, NpeAnpHATH BTOPUYHON
nepepaGoTKH  OTPAGOTAHHOIO SUIEPHOTO TOPIOYETo  (PaaMoxuMme-
CKHME 3aBO/IB), MO BPCMEHHOMY XPaHEHHIO W niepepaboTke obpasylo-
UIMXCH PAUTHOAKTHBHBIX OTXOA0B ﬂTu M, HAKOHELU, NYHKTbI BEHHOIO
3AXOPOHEHUHA PAIHOAKTUBHBIX OTX010B (MorwibHukn). Ha seex srta-
nax ATLL paanoakTipible BewiecTsa B GOAbIICH AN MenblueH cTe-
neHu BOACHCTBYIOT Ha 0BCIYKHBAIOUINI NEPCOHA, HA BCEX ITAnax
MOTYT TIPOMCXOANTh BHIGPOCH (HOPMANLHBIC WM aBapuilhbie) pa-
JIMOHYKJWIOB B OKPYXKAIOLLYIO CPE/ly W CO3MaBATL AONOAHHTEAbHYIO
7103y Ha Haceaenne, 0COBEHHO NPOXMBAIOLICE B PAilOHE NPEANpH-
strnit AT

OTKya NOABASIOTCH PAAMOHYKIMIBI NPH HOPMAILHOI pabote
ADC? Panmauus BHYTPH SAEPHOTO peaktopa orpomua. OCKOMKM Je-
JICHHS TOTLINBA, PA3INMHBIC YNEMEHTAPHBIC HACTHLLI MOTYT MPOHM-
KaTh 4epe3 3aMTHBIC OBOIONKH, MUKPOTPELMHB W NONAAATh B Ter-
noHOCHTeNb 1 BO3AYX. Lleanlit ps TEXHONOTMUECKMX Onepaumii npu
NPOM3BOACTBE HACKTPHUYECKON Heprin Ha ADC MOryT NpUBOAKTL K
3arpA3HEHNIO BOAKL M BO3yXa. TT0ITOMY aTOMHBIE CTaHLMK cHabxe-
Hbi CHCTEMOI! BOO- M Fa300MMCTKH. BuiGpock B atmocdepy ocyuie-
CTBASIIOTCS Hepe3 BLICOKYIO TPyDy.

Tlpu nopmanbioit paGote ADC BHIGPOCH B OKPYKAIONLYIO Cpey
MaIbl H OKa3bIBAIOT HeGONBIIOE BOJCHCTBHE HA NPOKMBAIONICE NO
BAM30CTH HaceneHue.

HanGoabiuyio onacHoCTL ¢ TOMKH 3PEHNs PaaHALMOHHO# Ge30-
MACHOCTH NPEACTABASIOT 3aBOAbI 10 nepepaboTkH oTpaboTaHHOrO
SEPHOTO TOPIOMEro, KOTOpoe 0bGnanaer oueHb BLICOKOH aKTHBHO-
croio. Ha otux npeanpusitusx obpasyercs Goabiioe KoaMuecTso
AMIKHX OTXOIOB € BHICOKOH PaINOAKTHBHOCTBIO, CYUIECTBYET Onac-
HOCTb  P43BMTHS  CAMONPOM3BOJALHON LENHOIN peakunu (saepHas
ONACHOCTB).

Ouenb cnoxua npobaema GOPLOKI € PAAMOAKTHBHLIMK OTXOA-
M, KOTOPBIE SIBSIOTCH BECHMA 3HAYMMBIMH HCTOMHHKAMM PAAMOAK-
THBHOTO 3arps3tenns Guocdepsl.

OHAKO COKHBIC H IOPOTOCTOAUIME CHCTEMBI 3alITH OT paana-
win na npeanpusTax ATLL 1a10T BOIMOKHOCTL 0BeCIeMNTD 3aUMTY
HeaoBeka U DKP)’KZIIOUJCH Cpebl 10 OMCHB MAILIX BEAHYMH, cyuecr-
BCHHO MCHBLUMX CYILECTBYIOWIEIO TexHorennoro (ona. [pyras cu-
TYAUNS UMCET MCCTO NPH OTKIAOHEHHH OT HOPMILHOTO peXuma pa-
DoTbl, 2 ocobenno npu asapusix. Tak, nponsowemnas s 1986 r. apa-
pust (K()T(‘lpyl() MOXHO OTHECTH K Ku111c1podmm r106WILHOTO
macuraba — camas Kpynuas asapusi na npeanpusitusix SITLL 3a seio
WCTOPHIO PasBHTHS SAePHOI dHepreTukn) Ha Yeprobruibekoii ADC
npuBeia K BuGPOCY B OKPYXAIOLLYIO cpety Juub 5 % Beero Tomm-
sa. B pesyibrate B OKpyAaioniyio cpeiy Gbo suGpoweno paamo-
HyKImaos ¢ obuieit aktusnoctsio 50 man Ku, Dot BwiGpoc npusen
K 001ydeHnio GoNbLIOro KOAHYECTBa 1oaei, GoNbLIOMyY KonnyecTsy
CMepTeil, 3arpsa3HeHMI0 O4eHb BONBIINX TEPPUTOPHIL, HEOBXOAMMO-
CTH MaccoBOro nepeceneHus Joaeii.

Apapust Ha Yepnoduuisckoit A9C scHO nokasana, 410 saepHbit
CNocod NoAYHEHNs IHEPIHN BOIMOKEH JMILb B CAYHAC NPUHUMIN-
ILHOTO HCKJIOMEHHS ABAPHI KPYNHOIO MaciuTaba Ha NpeanpusiTi-
ax STLL

Boideiicmeue paduanuu na opzanuim 4eaosexa. B oprammsme ue-
JIOBCKA PAMAlIMs  Bbi3bIBaeT HeNnoUKy OGpaTHMHX " IlCDﬁpﬂTMMMX
n3MeHeHMHit. TIYCKOBBLIM MEXaHM3IMOM BOACHCTBUS ABASIOTCH NPO-
LECCHl HOHM3AUMK W 5035)’30(11(!)"1“ MOJIEKY/l M aTOMOB B TKaHMX.
Baxnyio ponb B dopmuposannn Guonornuecknx addexTos urpalor

“cpoBoansie paankaant H* w OH, oGpasyiounecs B npouecce paano-

An3a Boabl (B opranusme conepxutcs 10 70 % soast). Obnanas vbi-
COKOI XHMMUECKOIT aKTHBHOCTBIO, OHH BCTYNAIOT B XMMHMECKHE pe-
aKUMK ¢ MoneKyamn Geaka, (epMeHTOR W APYIHX H1eMEHTOB GHO-

L T —
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JIOTHYECKOH TKaHH, BOBJICKAsi B PCAKLIMM COTHH M THICAYM MOJIEKYJl,
HE 3aTPOHYTbIX W3JYYEHHEM, YTO NPUBOIUT K HAPYLIEHHIO GHOXMMH-
YECKMX npoueccos B opranusme. IMoa BosneiicTBueM paamaumm Ha-
PYWIAIOTCS OOMEHHBIE NPOLECCHI, 3AME/IETCS W NPEKPALLACTCS POCT
TKaHEH, BO3HHUKAIOT HOBbIC XMMHYECKHE COCAMHEHMS!, HE CBOHCTBEH-
HBIC OpraHn3My (TOKCHHBI). A 9TO B CBOIO OMEpeb BAMSIET HA NpPo-
UECChl KHU3HEACATEIbHOCTH OTAC/bHBIX OpPraHOB M CHUCTEM OpraHus-
Ma: HapywalTest (pYHKUMM KPOBETBOPHBIX OPFaHOB (KPacCHOTo KOCT-
HOTO MO3ra), yBEAHYMBAETCS NPOHMIIAEMOCTh M XPYNKOCTh COCY/IOB,
TPOMCXOUT PACCTPOICTBO XKENYI04HO-KHILEYHOTO TPAKTA, CHHXKa-
€TCsl CONPOTHRIISAEMOCTb OpraHu3ma (oc1abeBaeT MMMYHHAs CHCTEMa
4eJI0BEKA), NPONCXONT €r0 MCTOLICHHE, NEPEPOKICHHE HOPMAlb-
HbIX KJIETOK B 3/I0KaYeCTBEHHbIE (DaKOBbie) M Ap.

Honusnpyioliee nanyueHue BbI3bIBAET NONOMKY XpPOMOCOM, 110~
Ce 4ero NnpoOMCXOAMT COEMHEHHE Pa3’0pBaHHbIX KOHLIOB B HOBbIE
coyeranms. 1o TIPHBOIMT K M3MEHEHHIO FEHHOIO annapara vesiose-
Ka. CTOHKHE M3MEHEHHSI XPOMOCOM MPHBOAT K MYTALIMSIM, KOTOpble
OTPHLATENLHO BIMSIOT HA MOTOMCTBO.

. Mepeuncaennbie s(dekTbl PasBUBAIOTCS B pasiHuHbIe BpPEMEH-
HBIC NMPOMEXYTKH! OT CEKYH/L IO MHOTMX Jacos, ﬂHCﬁ, zet. 10 3a-
BHUCHT OT ﬂOJIy‘IeHHOﬁ J103bl U BPEMECHM, B TEYEHHE KOTOpOro oHa
ObL1a nosyueHa.

Ocmpoe ayueeoe nopaxcenue (ocmpas ayueeasn Gonesns) BO3HMKAET
TOrAa, KOraa 4ejloBeK B TEYCHHE HECKOJIIbKHUX YAaCOB MM Jlaxe MHHYT
TI0/Iy4aeT 3HAYMTENbHYIO 1103y. TIPHHATO pasiMuaTh HECKONbKO CTe-
TIeHe# 0CTPOro JiyueBoro nopaxexus (taba. 2.10).

Tatiuya 2.10. ToCAEACTBHR OCTPOTO TYHEBOTO NOPAKEHHS
Creness | flosa, Gap MocnezcTema
- <50 | OTCyTCTBME KIMHIMECKX CHMITTOMOB.
— | 50..100 | HesnawmensHoe HeOMOraHe, KOTOPO 0GHO NPOXOIHT
I 100...200 | Nlerxas cTeness nywesol Goneann
Il |200...400 | Cpegyins cTeness nyiesoi Ganeamm
Il | 400...600 | Tsoxenas crenews nyvesod Goneaim
NV | >600 |Kpaiiwe 1rxenas CTeness nysesoi Goneain. B GONUUWICTBE CIysaes HACTYNaET CuepTs

OTH rpanauMu BeChbMa NPUOAM3UTENbHBI, OCKONbKY 3aBUCST OT
MHIMBHAYAIbHBIX OCODEHHOCTEH Kakaoro oprauusma. Hanpumep,
Habmonanuch cayyan ruGenm moneit n npu osax Mewee 600 Gap,

3aT0 B APYTMX CAYHasiX YAABAIOCh CNIACTH JIoAEH M Npy ao03ax Oonee
600 Gp.

Octpas nyuesast 60/1€3Hb MOKET BO3HUKHYTb Y PaGOTHUKOB MK
HaceneHusi npu asapusx Ha oobekrax ATLL, apyrnx obbekrax, uc-
NONB3YIOIHMX MOHM3NPYIOIME M3NYUEHHs, @ TAKKe MPH aTOMHBIX
BIPbIBAX.

Xponuueckoe obayuenue (Xponumeckas ayueeas 6one3ns) BOIHUKACT
npu o6ayueHnK ueoBeKa HeGOBIIMMH 103aMH B TEUCHHE JUTHTCIIb-
Horo spemer. TIpn XpoHM4ECKOM OOYUEHMHM MAIBIMH J03aMH, B
TOM 4MCIE W OT PAAMOHYKIW/IOB, MONABIWIKX BHYTPb OpraHu3Ma,
CcymMMapHble 103bl MOTYT GbiTh BechbMa Gonbuinmu. Hanocnmoe opra-
HU3MY TOBPEX/CHHUE, MO KpaiiHeil Mepe HYacTHYHO, BOCCTAHABINBA-
ercsi. TTosromy 03a B 50 69p, NPUBOSILAs PH OAHOKPATHOM 00y~
deHMM K GONE3HCHHBIM OLLYIICHUSM, TIPH XPOHHUECKOM 00ayueHuH,
pacTsiHyToM BO Bpemenu Ha 10 u Gonee J1eT; K BUANMBIM SBICHHAM
He NPUBOJINT.

CreneHb BO3ACHCTBUS PAIMALIMH 3ABUCUT OT TOTO, SIBASETCS JIH
obGayuenme enewnum win euympennum (061ydeHne npu nonataHuu
PAIMOHYKIMAA BHYTpb Opranusma). Brytpennee obayuenne Bo3-
MOXHO TIPH BABIXAHMHM 3arpsa3HCHHOTO PAIMOHYKJIMAAMH BO3AYXa,
NPY 3araTBIBAHMK 3aPAKEHHON NNTLEBOI BOJABI M MM, TIPH NPO-
HHKHOBEHMM Yepe3 KoXy. HekoTopbie paamoHykIniabl WHTEHCHBHO
NOMOWAIOTCS M HaKanansaiotes B opranusme. Hanpumep, paamo-
W30TONBI KAIbLMsl, PAINS, CTPOHIMSI HAKATUIMBAIOTCS B KOCTSIX, pa-
JIMOM30TONBI H01a — B LUMTOBMIHOM XeJe3e, PAAMON30TOMNbI PEAKO-
3eMEbHBIX 2J1EMEHTOB MOBPEKIAIOT NEYeHb, PAAHON3OTONBI LE3NS,
PYOMAMSE YTHETAIOT KPOBETBOPHYIO CHCTEMY, TOBPEXKAAIOT CEMEHHM-
KM, BBI3LIBAIOT ONYXOMM MsITKMX TKaueil. Tlpn BHyTpennem obayue-
HuM Haubosiee ONAcHbl anb(a-U3AYyaloOUWMNEe PAIMOU3OTONbI, T. K.
anbpa-yactnua obnanaet u3-3a cBoei GOJBIION MACCHI OUEHD BbICO-
KOil MOHM3NPYIOLLEHl CNOCODHOCTBIO, XOTs €€ MPOHMKAWLLAs Cro-
coBHoCTb He Beanka. K TakKuMm palnoM30TONaM OTHOCHTCS M30TOMNbI
TUIYTOHMSI, MOJIOHMSI, PALHS, PAIOHA.

Tuzuenuueckoe HOPMUPOBAHUE UOHUIUPYIOULE20 U3AYHEHUA OCYILICCT-
wisiercst no CIM126.1—758—99. Hopmbi patMalmoHHoit 6e301acHoCTi
(HPB-99). YcTaHaBIMBAIOTCS 1030Bbie MPEe/ibl  IKBHBANEHTHOI
2103b1 JUISt CAIC/IYIONINX KATETOPHit JIMLL:

« nepconan — auua, paboTaloliMe ¢ WCTOYHHMKAMM paanalnmn

(rpynna A) Win HAXOISILLKECS MO YCAOBMAM padoThl B chepe
nx sosaeictsus (rpynna b);
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* BCE HACeleHHe, BKIIOYAs JIMLL M3 TIepcoHana, BHe cepbl 1 yc-
JIOBMii B MX NIPOM3BOACTBEHHOI AEATENLHOCTH.

B 1abn. 2.11 npuseneHbl OCHOBHbIE 1030Bble Npeesibl oGyye-
Husi. OCHOBHbIE 1030BbIE TIpenieibl OG/yueHHs NepCoHata M Hacese-
HHUS, YKa3aHHBIE B TaGAHLE, HE BKIIOYAIOT B ce6st 103bI OT MPUPOI-
HBIX W MEAHLMHCKHX MCTOYHWKOB MOHM3MPYIOLIErO M3INyueHMsl, a
TAKXKE J103bl, MONYYEHHbIC B PE3y/IbTaTe PAIMALMOHHBIX aBapuii. Ha
9TH BuAbl o6nyyenust B HPB-99 ycranasiuBaiotcs cneuaibHbie or-
PAHMYEHHS.

Ta6auya 2.11. Ocnosnsie 103086ie npeaeasi obyvenus (wasiesenne 3 HPB-99)
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TaGiuua 2.12. JlonycTuMbE YPOBHH OGUIEr0 PATHOAKTHBHOTO SATPAIHENNS PAGOTHX
noBepxnocTeit, wacThn/(cu? - ) (winiesenue ws HPB-99)

Flososwse npenens, 38
Hopmmpyemie senimt
Mua w3 nepcosana* (rpynna A) TMUA M3 HaCENEHM
20 M38 B rof B cpeyiem 3a oGe | 1 M38 B rof B Cpeaem 3a nobue
nocnepoeatenbbe 5 net, Ho we Go- | nocnepoeatensiwe 5 net, Ho He
nee 50 M3 8 rog Gonee 5m38 B rop.
150 15
500 50
KACTRX W CTONAX 500 50
* Jlosus 06nysenws, kaK 1 BCE OCTabHEIE AOYCTHMbIE NPONIBOTHLIE YPOBHY NECOKana rpynil B, He Aon-
X0t NpeBLLaTS '/ 3Hadenwit NS NEPCORna Tyl A. JIANEE BCE HODMATUBHHIE SHANEHHS NS KATETOpAH
TIEPCOHANa NPHBOARTCA TONLKO AR YN A.
** OTHOCHTCR K CPEHeMy 3HaYEHVI0 B NOKDOBHOM CAOE TONLHON 5 Mr/cuZ. Ha NajiOHRX TONLMHA NOKPOB-
HOrO €108 — 40 Mr/cMZ.

Tomumo no30BbIX npenenos obayuenus 8 HPB-99 ycranasamsa-
10TCs1 IONYCTHMBIE YPOBHW MOLIHOCTH JI03bl NPH BHELIHEM 0Gayye-
HHM, TIPE/Ebl TO0BOTO NOCTYIUIEHHS PANMOHYK/IMIOB, JI0NYCTHMbIE
YPOBHHM 3arpsi3HeHusi pabouux NMOBEPXHOCTEH W T. JI., KOTOPbIE sIBJIsi-
10TCS MPOM3BOAHBIMU OT OCHOBHBIX I030BBIX NpenesnoB. Ynciosbie
3HAYCHUS IONYCTHMOTO YPOBHSI 3arpsi3HeHMsi pabOYNX MOBEPXHOCTE
npuBeaeHsl B Tabn. 2.12.

Jlnsi psza KaTeropuii NMepcoHana YCTAHABAMBAIOTCS JOTIONHM-
Te/bHBIC OrpaHuuenus. Hanpumep, s XeHuMH B Bospacte 10
45 neT SKBMBAIEHTHAA 103, NIPUXOMAIASACS HA HIKHIOIO YaCTh Ki-
BOTa, He JI0JXHA npesbiath | M3B B MecsiL.

Tpu yctaHOBNCHNUN GEPEMEHHOCTH JKEHIUMH U3 NepcoHana paGo-

TozaTenu 06s3aHbl NEPEBOAMTH MX HA APYTYIO PaBoTy, He CBA3AHHYIO
C M3Ty4EHHEM.

o -AKTHBHIE WY e—
HEKT FarpRIHEHVA
omenshe | npowme "

Henospexaennas koxa, nonoTenua, cneubense, BHyTpes-

W59 TOBEPXHOCT TMUEBbX YACTER CPEACTS MHMIBATYANb- 2 2 200

HOM 3aUTH

OCHOBH2A CIRUOAEX/A, BHYTPEHHSS NOBEDKHOCTb AONOMHM-

TENLHBX CPE/ICTB WHIMBHAYANGHOR JAULMTE, HAPYKHaR N0~ 5 2 2000
S

Hapyias nOBDXHOCTS ACOTHHTENHLX CPEACTS MIEH- % 20 10000

YANEHO AT, CHAMAEMOR B CAHUMIOIAX .

Tl0BEXHOCTM NOMELLIEHW NOCTORHHONO NpeGriBanms nep- 5 2 2000

COHANa W HAXORAUIETOCH B HX 06OPY0BANHS

T10BEPXHOCTH NOMEUEHAR NEPHOTIIECKOrO NPEDHBANNS ™ 20 10000

NEPCOHANa 1 HAXORALIETOCH B WX 0GOPYACBANYS

Jinst yuaumxest B Bospacte 10 21 roaa, npoxoasiiumx obyuenne ¢
MCTOMHMKAMH MOHM3MPYIOLIETO W3/ydeHHsl, NPUHUMAIOTCS 1030BbIC
npe/iesibl, YCTAHOBICHHBIE JUISl JIMLL M3 HACEEHMUS.

KoHTponsHbie BONpock!

1. YKaHTE OCHOBHBIE BHAbI HOHMIMPYIOWMX MNYHEHHF.

2. B 4em OTNMUHE (POTOHHOTO HOHMIMPYIOWLErO Manyuenns oT IMUT

3. KaKiumu NapameTpami XapaKTepH3yeTca pagnala i ee ncTounmiond YKamu-
TE eAMHMUBI M3MEPEHMA PABHALMOHHBIX O3 M BKTHBHOCTH PAAMOHYKIMAOB.

4. Ha30BHTE WCTONHMKM PaAMaUMM B NPOMBILINEHHOCTH 1 HA NPOM3BOACTBE.

5. PacckammTe O BOIREHCTBMM PaHaLMi HA HENOBeKa.

6. Korna BOIMMKAET OCTPaR M XpOHHecKas nyvesan Goneaws! Crenewn ny-
uesoin Gonesnu.

7. Kakumm NyTAMHM MOXHO NONYUMTS OBNYYEHHE 1 OT Yero 3aBucT CTeneMs
Bo3neRCTENA papmaL?

8. Kak u N0 KaKum NAPaMeTPam OCYLLECTBNAETCA FHIHEHHIECKO® HOPMMPO-
BaNME MOHMIMPYIOLLErO HanyueHual

9. YKaMHTE MCTOMHMKM MOMM3MPYIOWLErO M3NYYeHUA Ha NPOM3IBOACTBE B CO-
oTsercTeun C Bawek Gyayuieit npodeccuei.
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2.2.4. dnexrpuyeckmii Tok

MapameTpbi INEKTPHIECKOTO TOKA M HCTOMHHKM SNEKTPOONACHOCTH

OCHOBHBIMM NAPAMETPAMM NCKTPUHECKOTO TOKA ABASIOTCS 4ac-
moma saekmpuveckozo moxa f ('), arexmpuseckoe nanpaxcenue 6 ce-
mu U (B), cura snekmpuueckoco moxa I (A). C ToMKN 3peHHs ek~
TPOGE3ONACHOCTH  BAKHOE 3HAYCHWE MMeEeT TN INEKTPHUCCKOH
ceTv. B nactosiuiee Bpemsi Hambonce pacnpoCTpaHeHb! CAeayioue
THIIBI DICKTPHYECKNX CETeil:

® HCTLIPEXIPOBOAHBIC NCKTPHUCCKHE CETH C IIYXO3a3eMICHHOM
HelTpanbHOI Toukoit (puc. 2.21). Tpu npoBoaa ceTH sRASOT-
cst (hasHBIMK TIPOBOJAMM, A OAMH — HEHTpaibHbIL paGoumit
nposoa. Heitpaibhas Touka cetH M paGouMit HeiTpanbHbiii
NPOBOA MMEIOT COEMHEHHE C 3emeit (3asemienst). Hanpsxe-
HHE MCKIY JTI0OLIMN ABYMSA (Da3HBLIMH TIPOBOAAMM PABHO Jik-
HeitHoMy Hanpsikennio U, a mexay 100biM (hasHbIM W Heii-
TPATLHBIM nIpoBosamu — (asiomy Uy, Jluneiinoe u dasmoe
HANPAXKEHUE CBA3AHBI cooTHOIIEHHeM U =J§U.|,. Hanpumep,
B cetH wanpsikenuem 3807220 B nmmeiinoe Hanpskenne
380 B, a dasnoe 220 B. YernipexnpoBoanas ceTh ¢ 3a3eMIcH-
HOH HeHTpanblo Haubosiee PacnpoCTPaHeHa KaK B NPOMbILI-
JIEHHOCTH, TAK U B BLITOBBIX DNEKTPHUECCKHX CeTHX;

* TPEXNPOBOAHBIE NCKTPHHECKHE CETH € MIOIUPOBAHHON HEHT-
panbio (puc. 2.22). B o1ux cersix umeercst Tp (asHbix NpoBo-
21a, OTCYTCTBYET Hy/eBoi pabGounit mpoBoa, a HelTpaibHas
TOUKA M30MPOBAHA OT 3eMIN. DTH CETH HAULTH MEHee LINpO-
KOE PacrpoCTPaHeHHe i UCTIONB3YIOTCS B NPOMBILLICHHOCTH

Ro

Puc. 2.21. YetupexnposoHas cetb ¢ Puc. 2.22. Tpexnposonnas cems ¢ i30-

TAYXO3AICMACHHOR  HelTpaisio: A, B, AupopanHoR nelttparsio: A, B, C —

€ — dasunie nposoaa; N — neltpats- azusiec nposona; r u C — snexTpitie-

Hbtil paGounit nposon CKME COTPOTHMRACHHS M EMKOCTH CO-
OTBETCTBYIOWMX (a3

TEXHUKE JUISl HNEKTPOCHADKEHHS CMELHATBHBIX TEXHUECKMX
YCTPOMCTB M TEXHOJIOTHUECKHX POLECCOB;

o oaHO(BAIHBIE ITEKTPHYECKHE CETH.

DNEKTPHUECKHIT TOK NONPAIAENALTCH HA NOCMORHHbIL W HENOCMO -
snnwtt (nepemennsiiy). TOKH NIPOMBILINCHHOH YACTOTHI MMEIOT HACTOTY
50 Tu. OnHako Ans NUTaHMs PAAA TEXHUHECKHX YCTPOHCTB, 91eKTpO-
MHCTPYMEHTA NPUMEHSIIOTCS TOKH W GOJICE BBICOKMX HACTOT, HANpw-
mep 400 Tu.

o HANPsIKEHMIO HNCKTPHUECKHIT TOK MOAPABACAALTCH HA HUIKO-
Goabmubil W EWCOK0G0AMNbIL. BBICOKOBONLTHHIM CUNTAETCH Hanps-
xenme cobie 1000 B.

Hemounuku 21exmpuseckoii onackocmu. INEKTPHIECKHI TOK K-
POKO MCHO/BL3YETCS B NPOMBILLICHHOCTH, TEXHHUKE, ObITY, HA TpaHC-
nopre. YeTpoicTsa, MaiiMHbl, TEXHONOTMYECKOe obopyroBahne W
npuGopel, MCnoab3ylolme Uis cpoeil paboThl ANEKTPHUCCKHIT TOK
MOTYT SIB/ASITBCS HCTOMHUKAMM ONACHOCTH.

Topaxenue MeKTPHYCCKUM TOKOM MOXET NPOM3ONTH NPH NpH-
KOCHOBEHMH K TOKOBEYLIMM HACTSM, HAXOAHIMMCA NOJL HANPsIXKE-
HUEM, OTKOMEHHBIM TOKOBEAYIMM HACTAM, HAa KOTOPBIX OCTAICH
3aPAA WA NOYBHIOCH HANPSIKCHME B PE3YALTATE CAYHAHHOIO BKIIO-
HEHMS B CETh, K HETOKOBGAYLUMM YaCTAM, BHITIONHEHHBIM M3 NPOBO-
JSILIETO SACKTPHUECKMIT TOK MATEpHana, NOCe NEpPexoa Ha HHX Ha-
NPSUKEHMSE € TOKOBEAYLNX HacTed.

KpoMe TOro, BO3MOKHO MOPAKCHHE HEIOBCKA INCKTPHUECKHUM
TOKOM M0/l BO3AEHCTBHEM HANDPAKEHMS WaAra NpH HaXOKICHUM ue-
JIOBEKA B 30HE PACTEKAHMS TOKA HA 3EMJIIO; EKTPHUECKOi ayroil,
BOZHMKAIOLLEH TIPH KOPOTKHX 3aMbIKaHMAIX; NPH npubanKenny ye-
N0BEKA K “MACTSM BBICOKOBOJILTHBIX YCTAHOBOK, HAXOMSILIAMCH MO
HANPSKEHHEM, HA HEAONYCTHMO MAIOE PACCTOSHME.

YeloBeK MOXKET OKA3ATLCS 1101 BO3ICHCTBUEM HANPSKEHUSA NPH-
KOCHOBCHMSI M HANPsKEHUs wara.

Pacmexanue moka & epynme (0CHOGaHUW) BOSHUKACT MPH 3aMbIKa-
HUM HAXOMSIMXCS MO HANPSKEHHCM YaCTeH 2NeKTPHYECKHX YCTa-
HOBOK W NPOBOOB HA 3eMJII0. 3aMBIKAHWE MOXET NPOM3OHTH NpH
NOBPEXACHUN M30MIUMKH M npoboe (asbl Ha KOPNYC 3EKTPOyCTa-
HOBKM, NPH OGPEIBE M NANCHMH NPOBOAA MO HANPSKEHHEM HA 3eM-
710 M 1O APYTHM NIPHYKHAM.

pK pacTeKaHuu TOKA B rpyHTe (OCHOBAHMM) HA NOBEPXHOCTH
seman (ocHoBaHKA) (POPMHPYETCS TOJIE INEKTPHUUECKAX MOTEHUHA-
108 ¢. UeM aanbiie OT TOYKH 3aMbIKAHMA TOKA HA 3EMIII0, TEM MCHb-
Lie BACKTPUUECKHI NOTEHLMA. DNCKTPHUECKHH NOTEHUMAN B 30HE
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pacTekaHusi TOKa pacnpeiessieTcs no runepboiHueckoMy 3aKoHy
(pue. 2.23):
« =k/x,

me k — nocrosiHHas BCJIMMNHA, ONpPEAC/IAeMasn B 3aBUCUMOCTH OT
NEKTPUUCCKOTO CONPOTHBICHUS TPYHTA W BEAMMHHbLI CTEKAIOWIETO
TOKA 3aMBIKAHNA] X — PACCTOAHUE OT TOUKH 3AMBIKAHHA 10 3eMIIN.

oA
@ s
AN
==
2030w

Puc. 2.23. Pactekanie TOKS B OCHOBIHNM

3oua PACTCKAHNSA TOKA NPAKTHYCCKH COCTABAACT 20 m. 3a npene-
JIAMH 9TO# 30HbI BETHUMHBL WICKTPHYCCKHUX MOTCHUHANOB He3HAH-
TEAbHBI, U UX MOXHO NPUHUMATL HYJACBLIMH.

Hanpﬂx'anu(' NPUKOCROGERUR — ITO PAZHOCTL INEKTPHUCCKHX N0~
TEHUMAIOB MEAJLY JBYMA TOUKAMH Te/la 4elOBEKd, BO3IHMKAIOWLAf
NPH €10 NPHKOCHOBEHNH K TOKOBEAYUIMM YACTAM, KOPIYCY D1€KTPO-
YCTAHOBKM MM HETOKOBEAYHIMM YACTSM, OKa3aBlIMMCS 10 Hanps-
*ennem. Ha puc. 2.24 w3oBpaxena cxema (hopMupoBaHns Hanpsxe-
HHS NPUKOCHOBEHMS!, BOHMKAIOWIEIO MEXIy PYKO uejoBeka, npy-
KOCHYBUWIETOCSi K KOPIYCY 3/MEKTPOYCTAHOBKH, OKAZABIIEMYCA NOA
HanpsukeHuem, u ero woramu. Hanpsikenne npukocnosenne (U,)

Puc. 2.24. Cxema pOpMHPOBAHNA HANPAKCHNS NPHXOCHOBENHS
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PABHO PA3HOCTH MOTCHUMAIOB, MO KOTOPLIMM HaxoasTes pyka (¢,)
# Horu (g,) wenopeka:

Unp = 9p = -

Totenuman pykn () paBeH NOTCHLMAIY KOPIYCA, 4 NOTCHIML
HOT (@,) PABEH NOTCHLMATY 3EMAN, KOTOPLIL 3aBUCHT OT YAQICHHO-
CTH HEAOBEKA OT TOMKH CTCKAHMS TOKA B 3CMNO. Ecan Kopnyc ycra-
HOBKM, OKA3ABLIEHCH N0 HANPAKCHHEM, HIOAMPOBAH OT 3EMIN WK
MENOBEK HAXOAWTCH HA PACCTOSHHN BGonee 20 M OT TOUKH CTCKaHMA
TOKA € KOPIyca B 3eMJI0, TO NOTCHIIMAI 3EMIN H)’.’ICUOﬁ W HaAnpsiKe-
Hie NPUKOCHOBEHNA (haKTHUCCKN PaBHO noTenmany kopnyca. Ecan
HECNOBEK HAXOAMTCH B 30HC PACTCKAHHA TOKA, TO “CM Jaibuie “eno-
BEK HAXOAWTCH OT TOMKHM CTCKAHMS TOKA B 3CMJI0, TEM MCHbILIC 10~
TCHUHAI 3eMAN, & CACA0BATCABHO, Gonpuie NANPAKCHAC NPHKOCHO-
BEHW, NOA KOTOPLIM HAXOJNTCH “eNoBeK. Ecam uenoBex cront pa-
JIOM € TOMKOMH CTEKaHmus TOKa, NOTEeHUMHAN 3eMIN ‘IIOTCIIUIHL‘I llOl’)
NPAKTHYECKM PABEH NOTCHLMAY Kopnyca (NOTeHUMany pyKH), u Ha-
NPsKEHNE NPUKOCHOBCHNS PABHO HYJIO, T. €. YCJIOBEK HAXOAMUTCH B
besonacHocTy.

Hﬂ"[)ﬁ.)'t‘('llllt‘ Miaea BOIHMKACT, KOIIA YEOBEK HAXOAMTCH B 30HC
PACTeKaHnsi JNCKTPHUECKOIO TOKa B OCHOBAMWH (]CM!IC). Cxema
(popMMpOBaNKMS HANPsIKeHus wara noxkasana wa puc. 2.25. Kak sua-
HO M3 PHCYHKA, €C/M HOIM YCIOBEKA YAAICHBI HA PaVIMYHOE pac-
CTOSIHME OT TOMKH CTeKaHus TOKA, KOTOpOe, KaK Mpasuio, onpeie-
NISETCS PAIMEPOM LIATA, TO OHM OYAYT HAXOAUTLCS MO PATIHHBIMK
notenumanamMyu. B pesynbrare MeALy HOMMM BO3HMKAET Hanpsixe-
HHME 1Ara, PABHOE PA3HOCTH NOTEHLMANIOB, N0 KOTOPHIMH HAXOAAT-
CH HOIH. Yem JIANBIIE HAXOAMTCSH HENOBEK OT TOYKH 3aMbIKAHHUA TOKA
Ha 3eMJ0, TeM Bonee NOMoroil ABASETCH KPHBAs PACTEKAHMA TOKa, W

q 7

Z
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Puc. 2.25. Cxema hOPMUPORAHMA HANPRKEHNS LIara
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Npi OHOM M TOI Xe BEHYMHC LIATa HANPSKEHHE NPHKOCHOBEHMS
MeHbiLe.
Kamemyupoaanue lﬂﬂlﬂ(llﬂlﬁ no cmenenu Jﬂthﬂl'lfCKO’; onacno-
cmu. Ilovewenus Ge3 nOGHIUERHOIL ORACHOCMU — 9TO CyXHE, BeCTbiab-
HBIE MOMEIIEHHSI C HOPMAILHOI TEMIIEPATYPOil BO3AYXa M € M30AN-
PYIOUMMHI (HANPUMED, ACPEBSHHBIMMU) NOJAMM, T. €. B KOTOPHIX OT-
CYTCTBYIOT YC/IOBHS, CBOMCTBEHHBIE MOMEICHUSAM C NOBBILIEHHOM
ONACHOCTBIO H 0COBO ONACHBIMM.
Tpumepom nomelennii 6e3 NOBLILICHHON ONACHOCTH MOTYT
CAYAHTL OOBIMHBIE KOHTOPCKHE TOMCMICHHS, MHCTPYMEHTAILHbIE
Khanossie, -’IGGODZITOPVIH, A TAKKE HCKOTOPLIC TNPOM3BOACTBCHHLIE
NOMELICHHS, B TOM 4MC/IE 11eXa NPUGOPHBIX 31BOOB, PA3MEIICHHbIE
B CYXMX, GECHBUILHBIX MOMEUICHHAX C M30JMPYIOILMMH TOAAMH W
HOPMAaILHO# TEMIEPaTypOit.
”(JMEM(PHIIR NOBBIUEHHOU OnaCHoCMU XAPAaKTePH3YIOTCH HAIHYMHEM
OIHOTO M3 CACAYIOUMX MATH YCHOBHIl, COAIOUMX MOBBLILIEHHYIO
ONACHOCTD:
© CHIPOCTh, KOIA OTHOCHTEABHAS BAAKHOCTb BOIAYXA JUTHTCL-
Ho npesbiutaet 70 %; TaKMe NOMEIICHUS HA3BIBAIOT CHIPHIMK;
BLICOKAsl TEMIEPATYPA, KOIIA TeMIEPaTypa BO3AYXA JUTHTEAbHO
(cBbiwe cytok) npesbiwaer +30 °C; Takue NOMelEHUs HaIbI-
BAKOTCS KAPKUMM;
TOKONPOBOAAWAS NbUIL, KOMIA N0 YCAOBHSM NPOM3BOACTEA B
MOMEICHHAX BLIIEASETCS TOKONPOBOSILILAS TEXHONOTHUCCKAs
NbUIL (HANPUMEP, YrONbHasl, METALTHYECKAs W T. 11.) B TAKOM
KOMHECTBE, YTO OHA OCEACT HA NPOBONAX, NPOHNKACT BHYTPh
MALKH, aNnapaTos M T. M.; TAKHE NOMCIUICHNS HA3bIBAKOTCH
MBUILHBIMK ¢ TOKONPOBOMSALIIEH TBUIBIO;
* TOKONPOBOAAIIME NOJIBI — METANAMYECKHE, 3EMISHbIC, Kene-
300eTOHHBIE, KHPITHYHBIE W T. 1]

* BO3MOXHOCTH OJHOBPEMEHHOTO MPUKOCHOBEHMS 4EIOBEKA K
HUMEIOUMM COCMHEHHE C 3eMIell META/IOKOHCTPYKUHSM 31a-
HHUIl, TEXHONOTHYECKMM annapataMm, MEXaHH3MaMm 1 T. M., ¢ o-
HOIi CTOPOHBI, M K METALIMYECKHM KOPIycaM 3/1eKTpoobopy-
JOBAHWA — € APYTOif.

TIpMMEPOM MOMEIIEHHS C NOBBILIEHHOM OMACHOCTBIO MOTYT CAy-
KUTb JIECTHUYHBIC KIETKH PAVTHUHBIX 31aHUI C NPOBOASIMMMU 110~
NaMM, CKIAACKHE HEOTAIUIMBACMbIC NOMEWIEHHs (Aake ecau OHW
Pa3sMELICHB! B 3AHMAX C W3ONHDPYIOUMMH TIOAMHM M JePEBAHHBIMM
CTENAXKAMHU) U T. 1.
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Tomewenus 0coGo onacuvie XapaKTepu3ylOTCH HATHUNEM OLHOTO
W3 CACAYIONUNX TPEeX YCIOBMI, COIMAIONIMX 0COBYIO ONACHOCTH:

* ocobast CHIPOCTb, KOIAd OTHOCHTENbHAN BAAKHOCTL BO3AyXa
Gauska k 100 % (creHbl, Noa M MpeaAMETb, HAXOMsLINECSH B
NOMEUICHHH, NOKPHITHI Bllﬂmﬁ); TAKHE NOMCIICHNS HA3bIBA-
10TCs1 0COBO CHIPBIMM;

* XHMHHCCKW AKTHBHAs WM OPraHMueckas cpena, T. €. nome-
HWICHNS, B KOTOPBIX MOCTOAHHO WIH B TCYCHHC JUIMTCALHOIO
BPEMEHM COICPKATCS ArPECCHBHBIE NAPhi, TA3bI, KHIKOCTH,
06pasylolme OTIOKCHHS WK TLIECCHb, NCHCTBYIOWNE paspy-
WAIOUIME HA WI0AALMIO W TOKOBEAYUIME HaCTH HNEKTPOOGOpY-
JOBAHWA; TAKME NOMELICHHS HAILIBAIOTCH TOMEIEHNAMN C
XHMMUCCKH AKTHBHOI WK OPraHHYecKoil cpeoi

* O/IHOBPEMEHHOC HANMYHE NBYX M Gonee YCAOBHH, cBOCTBEH-
HbIX TOMCIUEHMAM C MOBBILLCHHOI ONACHOCTHIO.

Ocobo ONacHLIMH NOMELICHHUSIMI ARISACTCS 60ibluast 4acTh npo-
M3BOACTBEHHBLIX llOMelllc)lMii, B TOM YHC/IE BCE UEXH MALIMHOCTPOH-
TE/ABHLIX 32BOI0B, HCTILITATEALHLIC CTAHUMH, FUIBBAHMYECKHE LIEXH,
MACTEPCKHEe M T. 1. K Takum Xe NoMeleHUAM OTHOCATCH W YHACTKH
paboT Ha 3eMJIe 101 OTKPBITHIM HEOOM WM 1101 HABECOM.

Bo3feHCTBHE INEKTPHYECKOTO TOKA Ha NenoBexa

BJICKTPH‘AIECKHE TOK OKa3shlBaeT Ha HEJOBEKA TePMHUCCKOe,
2ACKTPOJIMTHYCCKOE, GHONOTHMECKOE M MEXAHMUECKOE BO3aEHCTBIE,

Tepmuneckoe BO3NCHCTBAE TOKA TPONABINETCH OKOIAMH OTACNb-
HBIX Y4ACTKOB Tena, HATPEBOM /IO BLICOKOI TeMmneparypbi opra-
HOB, 4TO BBI3LIBACT B HUX 3HAUMTENbHbIC (YHKUMOHATBHBIE pac-
cTpojiicTsa.

Dnexmpoaumuneckoe BOYICHCTBAE B PAINOKECHUM  PaBIUUHBIX
AKMIKOCTeit oprann3ma (BOb, KPOBH, JMM(DBI) HA HOHBI, B Pe3yib-
TATE YErO NPOUCXOANT HApYIeHHe MX (DUINKO-XUMHHECKOTO COCTaBa
M CBOWMCTB.

Buonoeuseckoe neiicTBie TOKA NPOARIAETCH B BUIC PAyIPAKCHUS
1 BO3GYKICHHS KHBBIX TKAHEH OPraHW3Ma, CYI0POKXHOIO COKpallie-
HUSA MBILILL, @ TAKKE HAPYLICHHS BHYTPEHHUX OHONOFMYMECKHMX Npo-
LECCoB.

JleficTBHE SNEKTPHUECKOTO TOKA HAa HEJI0BEKA NPUBOAUT K TPas-
Mam uan rubenw moneit.

DNCKTPUUECKNE TPABMBI PABIENSIOTCS Ha obumme (dAeKTpHuecKHe
yAaps1) M MeCTHbIE d1eKTpoTpasmbl (puc. 2.26).
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Inexmpuyeckue mpaems!

i 1

(anexTpuseckue yaapsi)

1-i cTeneqn
4-7 cTenemmn
Mexanwieckue
NOBPeXAEHNR

BnexTpudeckue 3Haku
MeTannusaums Koxu

OnextpoodiTansMus

3nexTpuyeckue oxoru

Puc. 2.26. Kaaccudmxaumns 31eKTPHICCKIX TPanM

H:mﬁ(mbmym ONACHOCTL MPEACTABAAIOT JNEKTPHUCCKHE Yapbl.

DAEKTPHUECKMIT YIAP — 3TO BO3DYAKICHHE XHMBLIX TKAHENH 1po-
XOAAUMM HEPe3 HCAOBEKA ICKTPHUCCKHUM TOKOM, CONPOBOXARIO-
WEECs CYAOPOKHBLIMH COKPALICHUSAMH MBILULL B 3aBHCHMOCTH OT
MeXoaa BO3ACHCTBHS TOKA PAVIHHAIOT HETHIPE CTENECHH DACKTpHYe-
CKHX yAApOB:

1 — CYAOPOAKHOC COKPAEHNE MBI Ges NOTEPH COIHANMNA;

Il — cynopoxkHOe COKpaLeHHe MBILLILL C NIOTEPEit CO3HANM, HO ¢
COXPAHMBIIMMUCS JIbIXaHHeM 1 paboToi cepua;

111 — notepst co3HaHMs M HAPYLICHHE CEPACYHON ACATENLHOCTH
WM AbIXaHUst (WK TOFO W APYroro BMecTe);

v — KAMHHYUECKAA CMEPTH, T. €. OTCYTCTBHE JILIXAHMA U KPOBO-
obpaieHms.

Kposme ocTaHOBKM Cepaiia M NpeKpalueHus AbIXaHHs NPHYMHOT
CMEPTH MOXET ObiThb 2IeKmpuMecKuli Wox — THAKeNas HepBHO-ped-
JICKTOPHASE PEaKUMs OPraHU3Ma HAa CWIbHOE PA3IPAKEHNE EKTPH-
4eCKMM TOKOM. LLIOKOBOE COCTOSHME JUIMTCS OT HECKONLKHX JICCSIT-
KOB MHHYT 20 CYTOK, NOCAC HEro MOXET HACTYNHTDL rubesib WiIn Bbi-
30POBJICHHUE B PE3YILTATE MHTEHCHBHBIX JIeHeOHbIX MEPONPUATHIL.

MecTHbie 21eKTPOTPABMBI — 3TO MCCTHBIC HAPYUIEHHS LENOCTHO-
CTH TKaHeil opranama. K MECTHBIM 2/1eKTPOTPAaBMaM OTHOCHTCS:

© JAEKMPUMECKUti 0X02 — ObIBAECT TOKOBBIM M JYTOBBIM; TOKO-

Bblil OXOT CBA3AH C TIPOXOXACHHEM TOKA HEPe3 TeA0 4eNoBeKa
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W SBASETCH  CAEACTBMEM NpeoGpasoBaHus INEKTPHHECKOI
JHEPIrUM B TENJIOBYIO (KBK TNPaBWjloO, BO3HMKACT NMPH OTHOCH-
TEeIbHO HEBBICOKMX HANPSKCHUAX 3ICKTPHUECKOI CeTH); npu
BBICOKHX HATPSKEHMSX NCKTPHUUCCKON CETH MEXKIY NPOBOAL-
HHUKOM TOKA M TEJIOM YEJIOBEKA MOXET 00Pa3oBaThesi JMEKTPH-
weckasi Ayra, BO3HMKaeT Gonee TsKenblit OXOr — ayropoit,
T. K. /eKTpHYecKas ayra obnaaet oueHb GOnbIION Temiepa-
Typoi — cebie 3500 °C;

« 24eKmpuveckue 3HaKu — TISTHA CEPOrO WK GAEAHO-XKEATOrO
1IBETA HA NOBEPXHOCTH KOXM Ye0BeKa, oGpasylolmecs B Mec-
T€ KOHTAKTA C NPOBOAHMKOM TOKA; KaK Npasuio, 3HAKH MME-
10T KPYIZIYIO W 0BaILHYIO (hopMy ¢ pasmepamu 1—35 mm; o1a
TpasMa He NpeacTaBiIsgeT CcprSHOﬁ ONACHOCTH M JIOCTATOMHO
BBICTPO NMPOXOMNT;

* Memaanuzaus Ko¥cu — TIPOHUKHOBCHHE B BEPXHME CIOM

KOXM  MENbuaiiliMX “acTMMeK MeTalla, PacniaBuBLIETocs

Mol AeHCTBMEM INEKTPHHECKON JIYTHM; B 3aBHCMMOCTH OT

MECTa NOPAXCeHHsl TPABMA MOXeT ObiTh O4YeHb GONE3HEHHO,

C TeueHHEM BPEMCHHM TIOPAKEHHAA KOKA CXOAMT; MOPaXeHHE

Ke 1123 MOXKCT 3aKOHUNTLCH YXYIIIEHHEM MAM Jaxe notepeii

IPEHMS;

22€Kmpoohmarsmus — BOCNAICHUE HAPYXKHBIX 0DOJIOYEK [N1a3

1101 ACHCTBMEM NOTOKA YABTPAHONCTOBBIX JIyuei, HenycKae-

MBIX ICKTPUYECKOH AYTOil; N0 3TOH NPUYHHE HEAL3S CMOT-

PeTh HAa CBAPOMHYIO ONICKTPOLYIY; TPABMA CONPOBOXAACTCH

CHJIbHOI GOJILIO M Pe3blo B F1a3ax, BPEMEHHON notepeil 3pe-

HUS, NPH CHABHOM MOPAXEHMH JICUCHHE MOXKET ObiTh COK-

HBIM M JUIMTEIBHBIM; Ha 21€Kmpuyeckylo dyay 6e3 cneyuaisnbix

3QUIMHBIX OMKO8 AU MACOK CMOmpemb HEAb3A,

MexaHuuecKue noepexcoeHus BO3HMKAKOT B PE3YAbTATe PE3KMX

CYAOPOKHBIX COKPALIEHHIT MBILLILL N0 AEHCTBHEM NPOXO/siLILe-

rO uepe3 YenOBeKA TOKA, TPH HENPOH3BOJIBHBIX MBILICUHBIX

COKPAIIEHUAX MOTYT NPOM30HTH pa3pbiBbl KOKM, KPOBEHOC-

HBIX COCYIOB, 4 TAKXE BBIBUXHM CYCTABOB, Pa3pbiBbi CBSI3OK M

Jaxe MepesioMbl KOCTEH; KpOMe TOTo, MPH MCIyTe U IIOKE te-

JIOBEK MOXET YNacTh C BHICOTH M TIONY4HTh TPaBMY.

Kak BMAMM, 2/1eKTPHYECKHIT TOK OYeHb onaceH u obpaluenue ¢
HuM TpebyeT GONbIIOH OCTOPOXKHOCTH M 3HAHMS Mep obecnedeHms
2/1CTPOBE30NACHOCTH.

Tlapamempui, onpedeasiowue maxcecms NOPANCEHUR IACKMPUHE-
cxum moxom (puc. 2.27). OcHoBHBIMM (GAKTOPAMM, ONPENEAIOLIMMH
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Mapamempe), onpedensiouiue MANECTE NOPAKEHUS INEKMPUYECKUM MOKOM

Bpems
‘qmm""“" ( smm) (npmakauuu)

INeKTPU4ecKkoe
conpotueneHue
uenu

Hanpsxexne
ANEKTPUHECKOR
cetn

Puc. 2.27. MMapaMeTpsi, ONPEACASIONME THARCCTH NOPAKCHNA
ACKTPHICCKIM TOKOM

CTEMNCHb NOPAKCHUS MIEKTPHUCCKUM TOKOM, SBISLIOTCH: CHIAQ TOKA,
NPOTEKAIOLIErO Hepe3 HEAOBEKA, YACTOTA TOKA, BPEMS BOIICHCTEMS W
NYTh NPOTEKAHMS TOKA MEPEs TEJIO UeNOBEKA.

Cuaa moka. TIpoteKanue Hepes OPraHu3M NEPEMEHHOro ToKa
NPOMBILUIEHHOMN HacToThl (50 T'i1), WIHPOKO HCNOABL3YEMOTO B Npo-
MBIUIEHHOCTH W B ObITY, HEOBEK HAUMHACT OWYWATH NPH Chie
Toka 0,6...1,5 MA (MA — mimamnep pasen 0,001 A). Dror ToK Ha-
IBIBAIOT NOPOOGLIM OUYMUMBIM MOKOM.

Bo/iblne TOKH BHIBBIBAIOT Y HeI0BeKa GONC3HEHHbIE OlLYIICHNs,
KOTOpHIE C yBe/MueHHeM Toka yeuausatores. Hanpumep, npu toke
3..5 MA pamipaxaloniee JACHCTBHE TOKA OLIYIIACTCS BCCH KMCTBIO,
npu 8...10 MA — peskas 60b OXBATHIBAET BCIO PYKY H CONPOBOXKIA-
€TCsl CYMOPOKHBIMH COKPALUEHHSAMM MBI KHCTH W NPEATLICbH.

Mpu 10...15 MA cynoporn Mbillll pyKH CTAHOBATCA HACTOJNLKO
CHJIBHBIMM, YTO HEJIOBEK HE MOXKET MX MPEOAOJETb W OCBOGOANTHCH
OT HPOBOAHMKA TOKA. TaKoi TOK HA3LIBACTCH NOPOOGHIM HEOmNyc-
KaIOWuM moxom.

Tpu Toke Beanunnoii 25...50 MA NpOMCXOAAT HapylIeHUs B pa-
6OTE JIerkuX M Cepiua, Npu JUMTEALHOM BOJACHCTBHN TAKOTO TOKA
MOXKET NPOM3OITH OCTAHOBKA CEPALA M NPEKPALLICHHE JbIXAHUS.

Haunnas ¢ seanunnbt /00 MA npotekanne ToKa 4epes ueaosexa
BLIBLIBACT (QUOPUAAARUIO CCPILIA — CYIOPOKHBIE HEPHTMUUHbBIC CO-
KPaleHnst Cepilila; cepiie nepectaet paboTaTh Kak HAcoC, nepeka-
UMBAOLMI KPOBb. TAKO# TOK HA3LIBACTCS HOPOZOBLIM (PUOPUANZWLON-
nusm moxkos. TOK Gosee 5 A BhIZLIBACT HEMEUICHHYIO OCTAHOBKY
cepiilia, MHHYs COCTOsHME (DHOPHAASIIM.
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Yacmoma moxa. Hanbonee onacen TOK NpOMBILUICHHOI 4acTO-
Thl — 50 . TMocTosiHHbIT TOK M TOK GOABIINMX YACTOT Menee ona-
CeH, M NOPOroBhie 3HaUeHUs s Hero Gonbuwe. Tak, 1ist NOCTOAH-
HOTO TOKa:

* NOPOroBbIit OLYTHMBIH TOK — 5...7 MA;

* OpOroBLil HeoTnycKaommnit Tok — 50...80 MA;

o (uGprsumonnsiit Tok — 300 MA.

Tlyms npomexanus moka. OnacHOCTb MOPAKEHUS INEKTPHUCCKUM
TOKOM 3ABHCHT OT NYTH NPOTCKAHUS TOKA Mepe3 Teao HeopeKa, TaK
KaK nyTh ONpeienser 1010 oGliero ToKa, KoTopas NpoxoauT vepes
cepaue. Haubonee onacen nyrh «npasasi pyka—Horus (Kak pas npa-
BOI PYKO# uaue Beero paboTaeT 4eaoBek). 3ateM 110 CTeneHn CHu-
KEHUsi ONMACHOCTH WIYT: «IEBAS PyKa—HOIH», «pyKa—pyKas, «HO-
rn—unoru». Ha puc. 2.28 nsoGpaxenst BO3MOKHNBIC NYTH NpOTCKAMs
TOKA Hepes 4eloBeKa.

Bpems eozdeiicmeus anexmpuneckozo moxa. em nNponosKuTesb-
Hee NPOTEKAET TOK Yepes uenoseka, TemM on onachee. [Mpn nporeka-
HHK 2NEKTPHUUCCKOTO TOKA YEPE3 YeNOBEKa B MECTE KOHTAKTA ¢ Npo-
BOAHWKOM BEPXHMIl CIOH KOXH (3nnaepmuc) GuICTPO paspyuiaeres,
INEKTPHUECKOE CONPOTHRACHHE TEA YMEHBIIACTCH, TOK BOIPACTACT,
M OTPHUATENBLHOE ACHCTBHE NEKTPOTOKA yeyrybasietcs. Kpome Toro,
€ TCYCHHUEM BPEMEHH PACTYT (HAKAIUIMBAIOTCS) OTPULIATEABHBIC 110~
CIEACTBUA BOZNCHCTBNS TOKA HA OPraHM3M.

1 2 3 4 5
6 7 8 9 10
11 2 3 4 15

Puc. 2.28. XapakTepubie nyTH Toka B Tede uenoseka: | — pyka—pyka; 2 — npanas

pyKa—tior; 3 — nesas pyka—Horw; 4 — npasas pyKa—npasas MO, 5 — Npasan

PYKA—/EBas HOM; 6 — AcBas pyKa—acsas Hora; 7 — Jaesast pyka—npasas Hor; § —

ole pyki—obe norw; 9 — nora—nora; 10 — rojosa—pyku; /11 — ronosa—uoru; 12—

ronoBa—npaBas pyKa: /3 — ronosa—ickan pyka; /4 — rofosa—npasan norm; 15 —
ronoBa—neBas Hora
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Onpedeasiowyro poas & nopaxcalowem delicmeuu moxa uzpaem Ge-
AUMUHA CUAB NEKMPUHECKO20 MOKA, NPOTEKAIONIETO Mepe3 OPraHn3M
4esoBeKa. DNeKTPUUECKHil TOK BO3HMKAET TOIIA, KOIa Co3naeTcs
JAMKHYTAst NCKTPHUCCKAS LEMb, B KOTOPYIO OKA3biBACTCSH BKIKUEH-
Hbiv denosek. o sakony Oma cwia snektpuyeckoro Toka / pasia
NCKTPHUCCKOMY HANPSIKEHMIO U, JEICHHOMY Ha CONPOTHBACHHC
INCKTPHUCCKOI Lenu R:

1=U/R.

Takum oGpazom, uem Gonbiue Hanpsxenue, Tem Goavuie 1 onac-
Hee 'J!ICKTDM‘K!CK"I./‘I TOK. Yem Gonblue DNEKTPHUECKOE CONpOTHBIIE-
HHE LETM, TeM MEHbLIE TOK W ONACHOCTh NOPAKEHNS HEIOBEKA.

Daexmpuneckoe conpomueienue yenu PaBHO CyMME CONPOTHRIC-
HHIT BCEX YYACTKOB, COCTARNAIOUINX LENb (NPOBOAHMKOB, nona, 06y-
BU 1 ap.). B obuiee snekrpuveckoe conporusaenue o6s3ateabHo
BXOJMT M CONPOTHIICHHUE TEJIA UeOBeKa.

Daekmpuneckoe conpomuercnue meaa 4eAoseKa NpH Cyxoil, unc-
TOH M IICHOIIpCHUlL‘Hnoﬁ KOXC MOXET WIMCHATLCH B JIOBOJILHO LIKH-
pokux npeaenax — or 3 a0 100 kOm (1 kOm = 1000 Om), a unoraa n
Goaviue. OCHOBHOM BKIAL B ICKTPHYECKOE CONPOTHBACHUE YeN0Be-
KA BHOCHT HADYKHBIIi COM KOXHM — ODNHIACPMMC, COCTOSUIMI H3
oporoBeBiHX K1eTOK. CONPOTHRICHHE BHYTPEHHUX TKAHEI Tea He-
Goavoe — Beero anuis 300...500 Om. TTodTOMY pH HEXHO#, BaaX-
HOIf M TNOTHON KOXe WIH NOBPEAACHUM DNHAepMuca (Ccanmmsl,
PAHbL) ICKTPHUECKOE CONPOTHRICHHE Tejld MOKET ObITh OMEHb He-
Bonbimm. Yenorek ¢ Takoil Koxeit Hanbonee ysssBuM JUIs NEKTPH-
HecKoro Toka. Y nesyuiek Gonee HeXHas KOXa M TOHKHIl C10ii onm-
JICpMHCa, Hexenn y K)IIDerﬁ; Y MYXKYHH, HUMEIOUINUX MO30JHCThIC
PYKH, 2/ICKTPHUECKOE CONPOTHRICHHE TeIa MOXET A0CTHIATH OueHb
GONBIINX BEMYNH, H ONACHOCTHL HX NOPAXEHHs INEKTPOTOKOM CHH-
*aercs. B pacuerax ma 91ekTpoGe3onacHoCTh 0ObIMHO NPHHUMAIOT
BEJIMMMHY CONPOTHRIEHHA Tesia \enoseka, pasuyio 1000 Om.

DaeKmpuveckoe  CONPOMUGIEHUE W30ARKUU  TIPOBOAHNKOB  TOKA,
€C/IM OHA He MOBPEeXJIcHa, cocTasaseT, Kak npasuio, 100 u Gonee
KHJIOOM.

Dnexmpuueckoe conpomuerenue o0yeu u ochosanus (nona) 3aBNCHT
OT MATEPUAIA, M3 KOTOPOrO C/AEJAHO OCHOBAHME W MofoLBa 00yBH,
M MX COCTOSIHMSL — CyXMe WIH MOKpble (B1axHbie). Hanpumep, cyxas
NOJOWIBA M3 KOXH WMeeT conporusichue npumepno 100 xOm,
BrakHas nogowsa — 0,5 kKOM; M3 pesunsl cootsercreenHo 500 u
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1,5 kOm. Cyxoit acanbToBblil M0 HMEET CONPOTHBICHUE OKOJIO
2000 kOm, mokpsiit — 0,8 kOm; Getonnbiii coorsercreerino 2000 n
0,1 kOm; sepensinnbiit — 30 1 0,3 kOwm; 3emusnoil — 20 n 0,3 KOm;
13 Kepamuueckoil mantkn — 25 i 0,3 kOm. Kak suamsm, npn siax-
HBIX MM MOKPBIX OCHOBAHMAX W OGYBH 3HAUNTEABHO BO3IPACTAET
21EKTPOONACHOCTD. 1

ﬂwmmvy NPU NONLIOBAHUU INEKMPUHECMBOM 6 CHIPYIO "Mdy, oco-
Genno na eode, HeobXodUMo cOBIOIAME 0COGYIO OCMOPONCHOCMb U NpU-
HumMams nosLleRnne Mepul ofecnevenus mexmpa(?eaonm'uncmu.

Jlis ocsemenns, GLITOBLIX 22€KTPONPHBOPOB, GOALIIOIO KO-
4ecTBA NPUBOPOB M OBOPYAOBAHMS HA TIPOM3BOACTHE, KAK NPABIIO,
uernonsdyercst nanpsixkenne 220 B. CyluecTsyiorT s/1eKTpoceTH Ha
380, 660 n Gosnee BOABLT; BO MHOTMX TEXHMYECKHX YCTPOHCTBAX MpH-
MEHSIOTCS HANPSUKCHMS B ACCHTKH M COTHM THICAY BOALT. Takue Tex-
HHYCCKHE  YCTPOMCTBA  NPEACTARIAIOT MCKIOUHTEILHO  BLICOKYIO
onactoctb. Ho  3nauntensno menbiine nanpskenms (220, 36 n
naxe 12 B) moryr GbITh ONacHbiMit B 32BHCHMOCTH OT YCIOBHIl M
DNCKTPHUCCKOTO CONPOTHBICHHS Lenn R

Tlpedeavno donycmumsie Hanpswcenus NPUKOCHOGEHUS U MOKU JUI5
wenoseka yeranasnnpaores FTOCT 12.1.038—82 (taba. 2.13) npu sa
PHITHOM PeAMME PaGOTH NEKTPOYCTAHOBOK MOCTOSHHOIO TOKA vac-
Totoit 50 u 400 Iu. [ist nepemennoro Toka wacroroit 50 Fu nonye-
THMOE 3HAYCHHME HANPAKCHHS NPHKOCHOBeHMs coctamnser 2 B, a
cuant Toka — 0,3 MA, s Toka wacroroit 400 I'u coorsercTenno —
2 B u 0,4 MA; ans nocrosnHoro toka — 8 B u | MA. Ykazanusie
JIaHHBIC TIPUBEACHBI JUBSL NPOAOIKHTECABHOCTH BO3ACHCTBHSA TOKA HE
Goaee 10 MuH B CYTKN.

Tatiuga 2.13. TIPEATuHO AOUYCTHMBE YPOBIH HATPKCIHS W TOKOB

TIpEAEnBHO ADMYCTMBE YDOBHW, He BONEE, NP NPOADIEHTENLHOCTH BO3-

P ) neicroun 1042 1, &
BEMMHA

001..008|0,1 |02 [03] 04| 05| 08|07 {08 |08 10]ce 10
TNepemenmat, U,B 16 3%
et P | oo [so0|| ¥ fres oo a5 | fes 55 0|
TNepesesit, U,.B b
i T e {so0|so0 ) 50| 01 o 100|110 00| G
rociomwet | 28 | 650|500 400350 20| 250 | 240| 200|220 | 20 20| 2
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AHANK3 CXEM BKMIOYEHHR HENOBEKA B INEKTPHYECKYIO Lens

Tak KaKk OT CONPOTHRACHHA INCKTPHUECKOI uenmn R cywectsen-
HO 3aBHCHMT BEAMYHMHA INCKTPUUECKOTO TOKA, NPOXOAAIIETO uepes
HCJIOBCKA, TO TAKCCTb NOPAKCHUA BO MHOIOM OMNpeeasieTes CXeMOit
BKJHOYEHNA uelopeKka B uenb. Cxembl 0GPasylomnxcs npH KOHTaKTe
UEIOBEKA € NPOBOAHMKOM uEneH 3aBUCAT OT BMAA NPUMEHAEMON
CHCTEMBbIL BJ'ICKTDOCIIGG)KCHHH,

Haubonee pacnpocTpateHbl S1EKTPHYIECKHE CETH, B KOTOPLIX HY-
JICBOIl TPOBOJL 323eMJICH, T. €. HAKOPOTKO COCAMHEH NPOBOAHNKOM ¢
semuieit. TIpUKOCHOBEHHE K HYIEBOMY TPOBOAY TNPAKTHUECKH HE
NPEJACTARIAET ONACHOCTH JUIS YENOBEKA, ONaceH TOALKO (asHbii
nposoa. OnHako pasobpaThesi, KAKOH M3 ABYX NPOBOIOB HYJICBO,
CAOKHO — NO BHAY OHN OMHAKOBB. PasoGpaThesi MOKHO MCNOB3YS
cneunaibHb npuéop — onpeaeanTenb (hadbl.

Ha KOHKPETHBIX NPHMEPAX PACCMOTPHM BOIMOKHbBIC CXCMbl
BKJIOUCHHS HCIOBEKA B 2JCKTPHUCCKYIO LENb NPH NPHKOCHOBCHHH K
NPOBOAHKKAM.

Jeyxghaznoe exaouenue & yens. HanGosnee peakusm, Ho n Hanbonee
ONACHBLIM, ARIACTCH MNPUKOCHOBCHHE YCAOBCKA K ABYM II)GJHNM npo-
BOJAM MM NPOBOIHNUKAM TOKA, COCAMHEHHBIM C HiMK (puc. 2.29).

B 3TOM Cilydae HENOBCK OKAKETCH MO ACHCTBUCM JMHEHHOIO
Hanpsxenust. Yepes 4enoBeKa MOTEHET TOK MO NYTH «pyKa—pyKas,
T. €. CONPOTHBIEHHE LEnM ByIeT BKIOMATL TOABKO CONPOTHRICHHE
Tena (R).

Ecau npunsame conpomuerenue meaa 6 1 kOm, a anexmpuseckyio
cems nanpsxcenues 380/220 B, mo cura moka, npoxodawezo uepes e-
A06exa, Gydem pasna

I, = Uy /Ry =380 B / 1000 O =0,38 A = 380 MA.

—~YY ¢
8

i

PEN

T 6)

Puc. 2.29. [lnyxdasHoe BRUONCHHE B UCNB: @ — WIOAHPORAHHaN Hefitpans: 6 — 3a-
JeMTEHHAR HeftTpath

310 cMEPTENbHO OMACHDI TOK. THKCCTH IACKTPOTPABMBL Ml
AAKE AM3HbL esoBeKa OyAeT 3aBUCHTHL NPEKIE BCErO OT TOFO, Kak
BHICTPO OH OCHODOAMTCH OT KOMTAKTA C NPOBOAHMKOM TOKa (paso-
PHET 2AEKTPHUECKYIO 1erb), HBO BPEMs BOJACHCTEMA B HTOM Cayuae
ABISCTCH ONPEACATIOUINM.

3HaUMTEBHO Hale BCTPEHAIOTCs CAYMAH, KOMIa MEeIOBeK O1HOIl
pyKoii conpukacaetcst ¢ (asHbIM NpOBOOM KA MACTBIO npubopa,
annapara, KOTopbil CAYMAiHO WIH NPEAHAMEPCHHO DICKTPHUCCKH
coeanten ¢ HUM. OnacHoCTh NOPAKCHUA MICKTPHUCCKUM TOKOM B
JTOM CAYNAE 3ABUCHT OT BIHAA MIEKTPHYECKON ceTh (¢ 3a3eMAcHNoi
WIH H30MPOBAHHON HEATPAILIO).

Oduohaznoe 6KaloMente 6 YeNb 8 cemu ¢ 3a3eMACHHOI HEUMPATbIO
(puc. 2.30). B 510M cayyae TOK NPOXOAWT HEPE3 YEHOBEKA N0 NYTH
«PYKa—HOIH» WIH «PyKa—pyKas, 2 Hel0BeK GyAeT HAXOMMTLCH 10
(hasHBIM HANPsKEHUEM. )

B nepsom cayuae conpotHpacHNE 1Ny OyaeT OnpeaensiTLes co-
nportusieHuem Tena yenoneka (R)), obysn (R), ocnosauns (R,), na
KOTOPOM CTOMT HEJIOBEK, CONPOTHBICHMEM 3A3EMICHUA HEHTPWIN
(R,), n yepe3 yenoBeka noreueT ToK

" Ly= Uy / Ryt R+ Roc + R

Conporusaenue Heittpain R, HEBEIMKO, W MM MOKHO NpHHCO-
Pedb 110 CPABHCHHIO € PYIHMMU CONPOTHBACHUAMM tenn. JLis ouen-
KN BEAMUNHBL NPOTEKAIOLIETO Hepe3 YeI0BEKA TOKA NIPHMEM Hanpsi-
kenme cetu 3807220 B. Ecau Ha vesioseKe HALETA H30AMPYIOLAs Cy-
xas 00yBb (KOKaHad, PEINHOBAS), OH CTOMT HA CYXOM JIEPEBSIHHOM
nojty, conpoTHeaeHne uenn Gyaet GONbLUIMM, 2 CHIA TOKA 110 3aKOHY
Oma neGoabLIoi.

%f
|

= a) - 6)

Puc. 2.30. Oanodasnoe IPHKOCHOBEHIE B CETH € JAICMICHHOIR HETPAILIO: @ — Hop-
MabHbL peAnM paboTh; 6 — asapitnbtit pexns pabothl (nospexacHa BTopas (i)
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Hanpumep, conpomuenenue noaa 30 k Om, Koxcanoii o6yéu 100 kO,
conpomueaenue 4eaosexa | kOm. Tok, npoxodsuui wepes weaoeexa

I, =220 B / (30 000 + 100 000 + 1000) Om =
=0,00168 A= 1,68 MA.

DTOT TOK BAN30K K NI0POrOBOMY OLILYTHMOMY TOKY. YesoBek 1no-
MyBCTBYCT NPOTEKAHME TOKA, NPEKPaTHT PaboTy, YCTPAHMT HEHC-
TIPABHOCTD.

Ecau wenosex cmoum na enadcrou 3emae 6 cuipoi 06yeu unu 6ocu-
KoM, wepes meno Gydem npoxodums mox

1,=220 B / (3000 + 1000) Om = 0,055 A = 55 MA.

ITOT TOK MOKET BHI3BATH HApyllieHHe B PaGOTE JICTKMX M Cepaua,
A 1IPH JUIHTEABHOM BOJCHCTBHN M CMEPT.

Ecau wenosex cmoum Ha BAGXCHOU NOGE & CYXUX U UEABLX PEIUHO-
8bLX CAN02AX, HEPE3 MeAo Npoxodum mox

1,=220 B / (500 000 + 1000) Om = 0,0004 A = 0,4 MA.

Bo3neicTBIE TAKOrO TOKA HEJIOBEK MOKET JakKe He MOYyBCTBO-
Bath. OaHaxko aaxe HeGOJBIUAS TPEUIMHA WIN MPOKON HA MOAOLIBE
Canora MOXET Pe3KO YMEHBIIMTH COMPOTHRICHHE PE3MHOBOH M0~
OB M ¢aenaTh paboTy onacHoil.

Ileped mem xax: npucmynums k patiome ¢ 31eKmpUNECKUMU Yempoiicmeamis
(0coGenno daumebioe Bpess: He HGXOORWUMIUCH 6 IKCRAYAMAUL), X HeoGXodl-~
MO MULAMEABHO OCMOMPEMb KA NPeAMEn OMCYMCMEUSR HOSPENICH Ul UOARULN.
Dnexmpuneckue ycmpoucmea neobxodumo npomepems om NG U, €CAU ONU
aaawHtie — npocyuums. MOKpNE AiexmpusecKie Yempoilcmea IKcnayamupo-
samb neabin! Jnexmpuveckuts uncmpysmenm, npubops, annapamypy ayue xpa-
HUMb & NOUIMUTEHOBNX NAKEMAX, WMOGK. UCKAIONUMY NORAaNUE & HUX nbau
wiu waaeu, Pabomams nado & obysu. Ecau uadexcnocmy exmpuseckozo yem-
POiiCIIea BNINAAEM COMKENUR, HADO NOACTIPAXOSAMBCR — NOAAOHUMY HOO HO2U
cyx0il depeasunii nacmin wi pesunoswi kospux. Moxcuo ucnossosans pesi-
Hoavie nepuamx.

Bropoit nyTh NpoTeKaHMsi TOKa BOHMKAET TOTIA, KOTAA BTOPOi
PYKOit HEJ0BEK CONPHKACALTCSH € EKTPONPOBOAALMMH NpevMeTa-
MM, COCMHEHHBIMN C 3eMIeit (KOPIYCOM 3a3eMICHHOTO CTaHKa, Me-
TANIMYECKOH WK KeNe306eTOHHONH KOHCTPYKUHEH 31aHus, BIOKHOH
NepeBsIHHOI CTEHOM, BOAONPOBOAHON TpyGoil, oronurenbHoOl Gara-
peeit i T. 11.). B 3T0M ciiyMae TOK NPOTEKAeT MO MyTH HAUMEHBLIETO
INEKTPHUECKOTO CONPOTHBACHHS. YKA3aHHBIE NPEAMETHI NpPakTHie-

CKM HAKOPOTKO COEAMHEHBI € 3eMICH, NX DNEKTPHUECKOE CONPOTHB-
aenmne odeHb mMato. lostomy conporTumieHue uenu paBHo conpo-
THBJICHHIO TEJA W HEPE3 HEJOBEKA NOTEHET TOK

Iy= Uy / Ry=220 B /1000 Om = 0,22 A = 220 MA.

D72 BEMUHHA TOKA CMEPTE/ILHO ONACHA.

Tlpu patome ¢ J1EXMPUNECKUMG YCmPOCMBANI He NPUKGCATMECt EMOpOil
PYKOIL K mpedsiemast, Komophie Mozym Gims 2AeKmpuseck i coedunens ¢ sesred.
Patoma 6 Cupuex NOMEWENUSX, NP AT 661U OM HEIOUEKT XOPOUID NPOG-~
CRUUX RPEOMEMOB, COCOUNCHUNX C IEMICU, NPEICMABIIEM UCKINMUMEANO G-
COKYN) Onachocmb u mpeGyem coGaOdENUR NOBMIEHNNE MEp MEKMPUHECKOi
Gezonacnocmu.

B asapuiinom pexume (puc. 2.30, 6), korna oaHa n3 gas cern
(npyrasi (hasa cet, oTMUHAA OT (hasbl, K KOTOPOii IIPHKOCHYCS Ye-
JNIOBEK) OKAIACh ZKIMK"yTOﬁ HA 3EMIII0, NPOMCXOANT nEpepachnpenc-
JICHHE HANPAACHUA, W HANPSAKCHUE MCTIIPABHBIX (I).’lll OTANYALTCH OT
asnoro nanpstkenmns cern. Tpukacasich k uenpashoit gase, yeno-
BEK NONAAACT NOJ HANPAXCHHE, KOTOpOe Gonwiue (I)Ll'ill()l'l). HO
MEHbIIE JIHHEHHOTO. ﬂo:n"oMy npu mobom NyTH TIPOTCKAHMA TOKA
ITOT cayyail Goaee onacew.

Odnohasnoe 6x04eHUe 6 KENb 6 CemMU ¢ U30AUPOGAHNOU HeUmpa-
asio (puc. 2.31). Ha npomnssonctse st 21eKTPOCHAOKEH NS CHAOBBIX
INCKTPOYCTAHOBOK HAXOANAT NPUMCHECHHE TPEXNIPOBOAHLIC MICKTPH-
YECKME CETH € M30NMPOBAHHOI HelTpanbio. B Takux cersix oreyrer-
BYET YETBEPTHIH 3a3eMICHHBIA HYJICBOI NMPOBOM, 3 UMEIOTCH TONBKO
Tpu (hasubix npososa. Ha 37T0i cxeme npsiMOYToAbHUKAMH YCAOBHO
NOKA3aHbl NEKTPUYCCKHE CONPOTHBIACHUS Iy, Iy, Fe M3ONSLMM TIPO-
soaa Kaknoi daset u emkoctn C,, Gy, Co Kaxinoi aset 0THOCH-

FE 23

) 6)

c

>®0

Puc. 2.31. Onodasiioe NPUKOCHOBENUE B CETH ¢ WIOTHPOBANNORN HEATPATLIO:
@ — HOPMATBHBIR PEAHM PABOTHE; 6 — aBapiiiiiniil peARM PaBOTH (MoBpPEAKICIHa
sTOpan daxa)
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TEABHO 3eMan. JUIS YNPOUICHUS AHANU3A NPUMEM Fy=ry=re="r,
aC,=Cy=Cc=C

Ecan uenonek NpUKOCHETCS K OAHOMY W3 1IPOBOAOB WK K KaKO-
My-HHOYb NPEAMETY, NCKTPHYCCKH COCAMHCHHOMY C HHM, TOK No-
TEYET Hepe3 ucnoBekKa, 06}'\“;. OCHOBAHME M HEPe3 HIONAUNID U CM-
KOCTb NPOBOOB GYJCT CTeKaTh Ha J1Ba Apyrux nposoaa. Takum o6pa-
30M, OOpa3yercs 3AMKHYTas ICKTPUYCCKAd lienb, B KOTOPYIO, B
OTAMYME OT PaHee PACCMOTPEHHBIX CYYACH, BKIIOUCHO CONPOTHRIE-
nue u3oasuun a3, Tak Kak 2eKTPHYECKOE CONPOTHBACHHE HC-
NPABHOI M30A1MH COCTARISET ACCATKH M COTHH KHIIOOM, TO oDuice
ACKTPUUECKOE CONPOTHRICHHUE LIENM 3HAYUTENLHO Donbue conpo-
THRACHMS LenH, 0OPa3yIomIeHcs B CETH C 3a3eMICHHBIM HYICBBIM
nposonom. T. e. TOK uepes yenoseka B TaKoii cetn OyaeT MeHblue, U
NPHKOCHOBEHHE K OAHOM 13 (ha3 ceTh ¢ M30NMPOBAHHON HEHTPAIbIO
Gesonachee.

Tok uepe3 4enoBeKa B ITOM CAy4ae ONPEAC/SCTCS M0 CACAYIO-
uteit dopmyne:

Uy

e Hr+6R,)
N IR (1 + rle’C?)

e R, =R, + R;+ R, — 27eKTPHUECKOE CONPOTHBIEHUE Leny He-
nopexa, o =2nf — Kpyrosas 4actora Toka, pau/c (ais ToKa npo-
MBILLIEHHOM YacToThl f= 50 ', nosromy o = 100x).

Ecan emkocth (ha3 HesesnKa (3T0 MMEET MECTO Uil HENpoTsi-
KEHHbIX BOIMYWIHBIX ceTeit), MoxHo npuuath C= 0. Toraa suipaxe-
HHE JUISt BEIMUMHBE TOKA YEPE3 YeOBEKA NPUMET BHA:

A
T

h=

Iy

Hanpumep, ecau conpomusrenue noaa 30 xkOm, koxcanoii obyeu
100 kOm, conpomuénenue weaosexa 1 KOm, a conpomueaenue u3oNAuuu
az 300 kOm, mok, Komopwil npoxodum uepes weaoeexa (das cemu
380/220 B), 6ydem pasen

I,=3-220 B / [3-(30 000 + 100 000 + 1000) + 300 000)] O
=0,00095 A = 0,95 MA.

Takoft TOK 4YesOBEK MOXET JaXe He I04YBCTBOBATD.
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axce ecau ne yuumuigams conpomuenenue uenu 4eiogexa (weiogex
CIMOUM Ha GAGHCHOI 3eMae 6 Coipol 00yau), NPoXoOAWUL Hepe3 Hea08eKa
mok Gydem Gezonacen:

1, =3-220 B / 300 000 Om = 0,0022 A = 2,2 MA.

Takum oGpazom, xopouwias M3ojsuMsi (a3 ABASETCH 3ANOrOM
obecnedcHmns GesonacHocTn. ONHAKO NPH PasBETBACHHBIX AECKTPH-
HECKMX CeTsiX JIODMTHCH 2TOro Henerko. Y NPOTHXKCHHBIX M PAIBCTB-
JNeHHBIX ceTeil ¢ GOJBIIMM YHCIOM ToTpedHTeNei CONPOTHRICHHE
HIOIIHN MAN0, H ONACHOCTL BO3pacTaeT.

JLnst NpOTSIKEHHBIX 2ICKTPHUYECKHX ceTeil, 0COOEHHO KabebHbIX
aunuit, emxocthio (a3 Henwds npenebperate (C=0). Jlaxe npu
oueHb XOpoueil n3osumuK has (r= o) TOK NOTeHeT Hepes “enoBeKa
Hepes eMKOCTHOE conpoThmieHne a3, i ero seanunna dyaer onpe-
ZEASTHES 110 hopmyse:

Uy

VR S (6O

Takum 0GpazoM, NPOTSKEHHBIC NCKTPHUECKHE LIEMH NPOMBILLI-
JICHHBIX NPEANPHATHI, 061a1a101HME BLICOKOI EMKOCTBIO, 06aaai0T
BBICOKO# ONACHOCTHIO, IaXe 1P Xopoueit u3oasiumm das.

Tlpn HapyieHuy ke N305LMK Kakoi-1mb0 (passl npuKocHoBe-
HHE K CeTH € M30JIMPOBAHHOI HEHTPaNbIO cTaHoBuTCA Gonee onac-
HBIM, HeM K CETH C 303CMICHHBIM HYJIEBBIM 1POBOIOM. B aBaphiiom
pexume pabotel (puc. 2.31, 6) TOK, NPOXOMSILMIL Yepe3 4enoBeKa,
NPHKOCHYBIIErocs K mcnpasHoii ¢ase, Gyaer crekars no uenu 3a-
MBIKAHUS Ha 3eMie Ha apapuitnyio dasy, u ero seanunta Gyaer on-
penensitbest (hopMyoit:

L= Uy / (Ryu + Ry).

Tak xaKk conpoTHmienue 3ambikanns R, asapuitHoii dasbi Ha
3emie OBBLIMHO MAIO, TO 4EIOBEK OYACT HAXOANTLCH MO JMHEHHBIM
HaNPsXKEHNEM, & CONpOTHBACHHE 00pasosasuieiics ueny Gyaer pas-
HO CONPOTHRICHHMIO LIENK YenoBeKa R, 4TO OYeHb ONACHO.

Mo 3TiM coobpaxenusM, a TaKKe M3-3a yA06CTBA MCNOB30BA-
HUst (BO3MOXHOCTH nonyueHust Hanpsokennst 220 u 380 B) uersipex-
NPOBO/IHBIC CETH C 3a3EMICHHBLIM HYIEBBLIM NPOBOAOM HA HanpsiKe-
rue 380/220 B noayumnn Hanbolnbiiee pacnpocTpaHeHHe.

Ml paccMOTPE/IH AAIEKO HE BCE BO3MOXHBIE CXEMBI 21EKTPHYE-
CKMX CeTeil M BapHaHTB! npHKOCHOBeHUs. Ha npoussonctse sbl Mo-
KETE MMETh /1e10 ¢ 6o/iee COKHBIMH CXeMaMM 1EKTPOCHABKCHMS,
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HAXOMALUMMUCS MO 3HAYMTENLHO GOMBUIMMHM HANPSXKEHHAMH, a
3HauuT, 1 Gosee onacHbiMU. ONHAKO OCHOBHbIE BLIBO/IbI M PEKOMEH-
naunu s obecrieyeHusi 6e30MacHOCTH NPAKTHYECKH TaKHE Xe.

KoHtponbkHbie BONpock!

1. Kakue THnbi 3neKTpHYECKMX CeTel Habonee PacnpoCTPaHeHsi Ha NPoM3-
sopcTee?

2. Ha30BHTE MCTONHMKM INEKTPHUECKOH ONACHOCTH Ha NPOHIBOACTBE.

3. Uro TaKoe HANpRMKEHHe NPUKOCHOBEHHA W Warosoe Hanpaxenue? Kak 3a-
BMCAT WX BEMUUMHBI OT PACCTORHMA OT TOUKM CTEKAHWA TOKA B 3emNnIo?

4. KaK KnaccuchMuppyIoTCA MOMELLIEHHR N0 CTENeHM INEKTPHIECKOR ONacHoCTHl

5. Kak BO3neficTBYeT IneKTpHueckuii ToK Ha uenosexal lepeducnmre u oxa-
PaKTepu3yiiTe BiABI ANEKTPOTPABM.

6. Kakue NapameTpsl INEKTPHIECKOTO TOKA ONPERENMIOT TAMECTL NOpae-
HAR INEKTPUHECKIM TOKOM? YKaKHMTE NOPOFOBLIE BENMMHHBI CHIbI TOKA.

7. KaKoii nyTh NpOTEKaHs INEKTPUMECKOTO TOKA Hepe3 Teno Yenosexa Maw-
6onee onacen?

8. YKAMMTE MCTOMMMKH HaWGONbUIEH 3NEKTPHUECKON ONACHOCTH Ha MPOW3-
BOACTBE, CBA3aHHOM C Bawel Gyayuien npodeccuen.

9. Cpenaiite aHanu3 ONAcHOCTH INEKTPHYECKMX CETER C 3a3EMNEHHON Heii-
Tpansio.

10. [laiite aManu3 ONACHOCTM INEKTPUYECKHX CETEH C WIOMMPOBAMHONH Hei-
Tpansio.

11. Kakoe NpMKOCHOBEHME K NPOBOAHWKAM, HAXORALLAMCA NOA HANPAKEHH-
em, Haubonee onacHo ana uenosexal

12. TMouemy NPMKOCHOBEHME PYKOF K MPERMETam IMEKTPHIECKH COEMMHEN-
WbIm C 3emnedt (HaNpuMmep, BORONPOBORHOH TPY6EOii) npu paoTe ¢ anex-
TPMMECKUMH YCTPORCTBaMH PE3KO YBEMWUMBAET ONACHOCTH NOPAMEHMn
IneKTPUUECKMM TOKOM?

13. Touemy NpH PEMOMTE INEKTPHYECKON ANNAPATYPhI HYKHO BEIMUMATS
IneKTPHIECKYIO BUNKY M3 Po3eTKMT

14. TMouemy npu PaBoTe C INEKTPHIECKMMU YCTPORCTBAMM HEOBXOAUMO Ha-
Resatb 06ysb?

15. Kak MOMHO YMEHBLIMTL ONACHOCTS NOPAKEHHA INEKTPHIECKUM TOKOM?

2.3. XuMHueckue HeraTHeHble (hakTopb! (BpesHbie Bewecrsa)

“apu, rasbl, XHWIKOCTH, a3pO30/M, XHMHUYECKME COCAMHEHMS,
cMecH (nanee BELLeCTBa) MPH KOHTAKTE C OPraHW3MOM Yel0BeKa MO-
IYT Bbi3bIBaTb U3MEHECHHUSI B COCTOSHHUH 3110POBbS WIH 3aboneBaHms.
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BOT)[AC“CTHHE BPEHBbIX BEUIECTB HA YE/0BEKa MOXET COMNpOBOXAATL-
Csl OTPABJICHUSIMU M TPABMAMM.

B nactosiee Bpemsi m3secTHO Gonee 7 MIH XMMMUYECKMX Be-
LIECTB M COEAMHEHHIH, U3 KOTOPBIX OKOJIO 60 ThiCsSY HAXOAST Npume-
HEHUE B JICATEABHOCTH YEJIOBEKA.

2.3.1. Knaccnimraums u Bo3pescTene BpeaHbIX
Bewecrs Ha YenoseKa

XMMHUECKHE BELIECTBA B 3aBUCMMOCTH OT MX NIPAKTHYECKOTO HC-
110/130BaHNs. KJIACCH(DULMPYIOTCS HA:

* NPOMBILLIEHHDBIE S/Ibl — MCHOB3YEMbIE B IPOM3BOACTBE OPra-
HHYECKHE PACTBOPUTENN (HANpUMeEp, AMXIOPITAH), TONMANBO
(nanpumep, nponau, Gyran), Kpacutean (Hanpumep, aHnanH)
nap.;

* SULOXMMHMKATbl — MCIIOJIb3yeMble B CEJIbCKOM XO3SIiCTBE NecTh-
LHABL WD,

* JIEKAPCTBEHHbIE CPEACTBA;

* ObITOBbIE XHMHUKATbI — NPUMEHSEMBIC B BIIC MUILIEBBIX 106a-
BOK (Hanpumep, yKcyc), CpeCTBa CAHUTAPHH, JIMMHOM TUrne-
Hbl, KOCMETHKH M T. 1L}

* OHONOrHYECKME PACTUTEILHBIE H KHBOTHBIE 5i/lbl, KOTOPbIE CO-
JIEPKATCS B PACTEHMSIX, IPUOAX, Y KUBOTHBIX M HACEKOMBIX;

« otpasasiowme seutectsa (OB) — 3apun, unput, docreH u ap.

B opranusm uenoseka BpeaHbie XMMMYECKME BELIECTBA MOTYT
TPOHMKATL Yepe3 OPraHbl JAbIXAHMs!, KeAYJI04HO-KHIIECYHBII TPaKT,
KOXHbIE NOKPOBbl. OCHOBHBIM XK€ TYTeM NPOHHKHOBEHHSI BPEAHBIX
BELLECTB B OPTaHN3M SIBJISIOTCS OPraHbl AbIXaHMsL.

Pacnpenienienue BpeHbIX BEUIECTB B OPraHM3Me MOAYMHSETCS
ONpe/ie/IeHHbIM 3aKOHOMEPHOCTAM. CHauaia MPOMCXOANT pacnpese-
JIeHHe BEUIECTBA B OPraHM3Me, 3aTeM OCHOBHYIO POJib HAYMHAET MI-
paTh NOMOIAIOIAs CNOCOOHOCTL TKAHEi.

Bpesroe f1eficTBUE XMMHUYECKMX BELECTB HA OPTaHU3M YeNoBeKa
M3YHaeT CreunanbHas HayKa — TOKCHKONOTHSI.

ToKkeHKoIOrMs — 3TO MEAMUMHCKAs HAYKA, W3Y4aIOLIas CBOHCTBA
SAOBUTBIX BELLECTB, MEXAHM3M MX JCHCTBUS HA XWBOW OPraHM3M,
CYLUHOCTD BbI3bIBAEMOTO MMM MATOJIOMMYECKOro npouecca (oTpasie-
HMs1), METO/BI €10 JIeYeHHst M npeaynpexaeHus. O61acTb TOKCHKO0~
THH, H3YHAIOLAA AEHCTBHE XMMHYECKUX BEUIECTB HA Ye/I0BeKa B yC-
JIOBUSAX TIPOM3BOACTBA, HA3BIBACTCS NPOMBIULICHHOH TOKCHKOIOTHEN.
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TOKCHMHOCTL — 3TO CMOCOOHOCTL BELECTB OKA3LIBATH BPEAHOE TaGauua 2.15. KAacest OBACHOCTH BEIMECTS 11O IHAYCHAM CPEIHHX CMEPTETLHBX

NEHCTBHE HA KMBLIC OPraHNn3MBL. KoMHENTPAUMIt W 103

OcHOBHBIM KpHTepHeM (foKazaTenieM) TOKCHHHOCTH BEWIECTBA
asnseress [AK  (eamuuueii M3MepeHns KOHUEHTPAUMK  SRASCTCA
mr/s’). TMokasaTeib TOKCHUHOCTH BEIIECTBA ONPEJCAAET €ro Onac-
nocts. Mo crenenn onacHocTH BpPCAHBIC BELIECTBA PAACAAIOT HA HE-
Thipe Kaacca (taba. 2.14).

Tafinuma 2.14. Kaacew onacnoctw seusects no TUIK s soayxe paGoueit 301

KAGCC ONGCHOCTH BEUIECTBA M €10 Ha3EaHME
Noxazarens
TORCHIHOCT 1 2 3 4
MPEIBLMAINO ONACHNE | BLICOKDONACHHE | YMEPENHO ONACHKE | MANCONACHSIE
Wlnﬁtwﬁuﬁ
30H4, M Menee 0,1 0,1..10 10..100 Bonee 10,0

Kpome nokasarens TIJIK, xoTopwiii onpeiaenser Kaace onacHo-
CTH 110 KOHUEHTPALMK BELIECTBA B BOJIYXE, HCTONB3YIOTCS W IPYTHe
NOKA3ATENM.

Cpednss cmepmensnas konuenmpauun & soidyxe JK, (mr/m’) —
KOHLEHTPALKs BEWLECTBA, BhniBalom@st rméens 50 % XMBOTHBIX
NPH JABYX-YETHIPEXYACOBOM BILIXAHNN.

Cpednsn csepmensas dosa npu  nanecenuu wa  xoxy s,
(MI/KI — MWUIMIPAMM BPEIHOTO Ha KT MACChl KHBOTHOTO) 11034 Be-
wecTra, Bh3bBaOWAs ubenb 50 % KHUBOTHBIX NMPH OAHOKPATHOM
HAHECCHWUH HA KOXY.

Cpedussn cmepmensnan doza JUI, (Mr/Kr) — 1032 BEWECTBA, Bbi-
spiBaomas rubeas 50 % KMBOTHBIX MPH OAHOKPATHOM BBEACHUH B
KCNYIOK.

Tpy onpeneneHUM YKasaHHbIX CPEAHNX CMEPTENbHBLIX KOHUCH-
TpaLii M 103 HCNBITAHKSE NPOBOAST HA MBIAX M KPHICAX.

Mo yKa3aHHbM MOKA3ATENAM KIACC ONACHOCTH BELLECTBA Olpe-
JIENSIOT 110 CACAYIOUIMM KOMHUCCTBEHHBIM 3HAYCHMsM (Taba. 2.15).

Mo xapaktepy BOMIEHCTBMS HA HENOBEKA BPEAHbIE BEUICCTBA
noapasnensiores Ha (puc. 2.32):

« olwemokcuneckue — BbI3LIBAIOLIAE OTPABIEHHE BCETO Opra-
HU3MA WIH NOPAXAIOUME OTACABHBIE CHCTEMBI: UEHTPILHYIO
HEPBHYIO CHCTEMY, KPOBETBODHBIE OPFambi, MeEY€Hb, MOYKH
(Yr/IeBONOPO/bI, CINPThI, AHWIMH, CEPOBONOPON, CHHWIbHAS

KIace onacHOCTH BEWECTB W Er0 Haseaime
Morsarens
TOKCHYHOCTH 1 2 3 4
HPE3BLAATHO OACHKE | BLICOKOOMACHIE | YMEPEHHO ONACHIE | MAN0OTICHbE
Mg Mipe® Metioe 500 500..5000 | 500150000 | Banee 50000
g, wrfir Mesee 100 100..500 5012500 | Banee 2500
Wigy, wifer Mewee 15 15..150 151...5000 Bonee 5000

KHCJIOTA M €€ COJIH, CONN PTYTH, XNOPHPOBAHHBIC VITICBOAOPO-
JIbl, OKCHA Yraepoaa u ap.); E

Pasdpaxcarowue — BHIZBIBAOLING  PABAPAKEHHE  CAMINCTHIX
0001104€eK, ABIXATEALHBIX NYTEH, 1143, JeTKNX, KOXN (Oprann-
YECKME A30TOKPACHTENMN, IMMETHAAMHHOGEHION W APYIHE aH-
THOMOTHKM M 2Ip.);

cencuburusupyiowue — IeiicTByiomme Kak anneprenst (hop-
MAUTBICTHIL, PACTBOPHTEH, JAKH I Ip.);

Mymazennsie — TPHBOMAILME K HAPYIICHUIO TCHETHHECKOTO
KOZIA, M3MCHCHMIO HACACACTBEHHON MudopMaunn (csumel,
Maprasell, paaMoOaKTUBHBIE M3OTOMbL W AP.);

Kanuepoeennbie — BbI3BIBAIOILNE 310KAYCCTHBEHHBIC ONYXOAN
(xpom, Ml)lKellb, acbect, GeHs(a)nupeH, apoMaTHYecKHe aMH-
HBI 1 TIp.);

Puc. 2.32. Kaaccnpukaumus Bpesbix Beuiects
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Peyenzenmui:
3aB. Kadenapoit «MuxenepHas 3Ko0rMs 1 0Xpana Tpyaas
MOCKOBCKOTO IHEPreTHUECKOTO MHCTHTYTA (TEXHUUECKOTO YHHBEPCHTETA),
2-p TexH. Hayk, npoeccop B. T. Medsedes;
3amecTuteb aupektopa 1o HMP MocKoBCKOro rocyaapeTseHHoro
npodeccuonanbio-nenarornyeckoro komnenka 7. A. Komuccaposa
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B yueOHUKe WATOKEHE! OCHOBHBIC CBECHMSA MO oxpane Tpyaa. Jlano npe-
CTamacHMe 06 OCHOBHBIX MCTOMHMKAX OMACHBIX M BPEAHLIX (PAKTOPOB MPOH3-
BOACTBCHHOM CPEABl, XapakTepe MX BOCHCTBUS HA YenOBCKA W npeneib-
HO-ZONYCTHMBIX YPOBHSX TOF0 BOIACHCTBUA. ONMCAHBL METOAB M CPEACTBA
JAUMTEL YeT0BEKa, COIMAHMS KOMBOPTHBIX YCIOBHI B paGoueii 30He, OCHOB-
HBIE NPHAMHB TPABMUPOBAHUA Ha NIPOHIBOACTBE, OPraHH3AUHOHHBIC, 3AKOHO~
AATCALHBIC W IKOHOMUUCCKHE METOAB! yripaBicHus oxpaHoit Tpyaa. Bo sropom
WAAAHMM YUCOHHKA YITCHBI MIMEHEHMS, NPOHIOLICIIIME B CTPYKTYPE ynpame-
HUst OXpaHoit Tpyaa B 2004 rony, BHEceHb! CNIPARACHMS W YTOUYHEH CITUCOK 3a-
KOHOAATEABHOI I HOPMATHBHO-NIPABOBO AOKYMEHTALMN 110 OXPAHE TPYAa.

JIns CTYNCHTOB CPEAHMX CRICUMATLHBIX YMeGHbIX 3aBeacHuit. MoxeT GuiTh

MenoauIoan BY3OB MPH M3YNCHUN OTACABHBIX PaIIenons obuie-

T NPODeCCHOHABHON AMCUMIMHEL «Be30NacHOCTL KHIHENCATENLHOCTHS W pa-

\ /' . GOTHHRaMA CYXG OXpaHbl TPyl NpH OGyUCHHM PAGOUMX M CAYKALIMX, HHCT-
\ PYKTaxax no oxpaHe Tpyzg.
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Or aBropa

Cosnanne yueOHHUKA 10 061enpodeccHOHANBHON ANCUNTUIMHE
«bezonacHocTh Tpyaa (OXpaHa Tpyaa)» JUist Pa3IM4HBIX CMEUHATLHO-
CTeil CBA3AHO C ONpEIC/ICHHBIMM TPYAHOCTAMM. B 3aBncumoctn or
BuAa croeil Npo(heCCHOHANBHOMN JIEATENLHOCTH BBITYCKHHK MMeeT
JIE/10 C PazINiHBIMM ONMAcHBIMM M BpeaHbIMK (hakTopamu. Tpu noa-
roTopKe M3aanus Gbina ClesaHa NONBITKA B CHCTEMATH3UPOBAHHOM
BUIE AaThb NPeACTaBICHNE NMPAKTHYECKH 000 BCEX HeraTMBHBIX (hak-
Topax TpyaoBoii aesireabHocTH. Tloatomy yuebuuk nmeet obuieobpa-
goBaTe/ibHbIi XapakTep, (JOPMUPYIOUINIL Y YHALMXCSH PUCK-MblLLIE-
Hue u obuee npeacrasieHne 06 ONacHOCTAX rnpodeccuii, xapakrepe
BO3ACHCTBUS HEraTHBHBIX (DAKTOPOB HA YENOBEKA, MPUHLMNAX yCTa-
HOB/ICHUS NPEACTBHO JONYCTUMBIX YPOBHEI BO3AEHCTBUS, METOAAX W
_epecTBax 3auMTH vesoBeka. Bonee setanbHoe n3yuenue Bonpocos
Be30MaCHOCTH TPY/IA IOKHO OCYIIECTBAATBCS NGO B paMKax yued-
MBIX NPOrpaMM JONONHHTEABHBIX ANCUMIUIMH, AKHO0 Ha pabouem
MECTE B 1polecce NPOM3BOACTBEHHOTO OOY4MEHMs M MHCTPYKTaxei
oXxpase Tpya.

VueGHUK NOCTPOEH 110 MOYJIBLHOMY TIPHHLIMIY, N03BOASIOLIEMY
10aBaTeNo COKPAIIAThL WIH HCKIOUATh PSJL PA3/IE/OB, I11aB ¥ Na-
B B 3aBMCMMOCTH OT Oyaylieil crneuMaibHOCTH 00yyaemblX.
puMep, pasies 3 yueGHHKa OPHEHTHPOBAH NPEXIE BCETO Ha Npo-
MM, CBA3AHHBIE C NPON3BOACTBOM M DKCIUIYaTalMeil TEXHONOMH-
KOro 0GOpyI0BaHus U TeXHHYECKHX 06bekToB. OcTanbHble pasje-
YueOHMKA CICYeT H3YHaTh YHalMMCs BCEX CIIELMAIbHOCTEMH.
ABTOp NOMBITAICSH MAKCHMATLHO JOCTYNHO M NPOCTO U3NOXKHTH
Hble TEXHHYECKHE BOMPOCH obecneuerms 6e30NacHOCTH Tpyaa.
JIYULIETO NOHMMAHWS W3Y4aeMOro Bonpoca yueGHMK cHabxeH
BUIMM KOJIMYECTBOM WLIIOCTPALIMiT M CXEM.

Mepsoe u3nanmne yueGHuka BbiLo 061mM THpaxom 30 000 ok3.,
11e/10M GBUIO N0JI0KHUTEILHO OLEHEHO YNTATESIMU M IPENoaBa-
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o GIUAIOWUE HA PenpooyKMUEHYIO (0emopodnyl0) (yHKuuI0o — Bbi-
IBIBAIONUIHE BOSHMKHOBEHNE BPOXICHHLIX NOPOKOB, OTKIOHE-
HUIl OT HOPMAILHOTO PA3BHTHS JIETCH, BANSIOUIME HA HOP-
MLIBHOE PA3BUTHE TLIOAA (PTYTh, CBHHEW, CTHPOI, PaaHoax-
THBHBIC M30TONLI, GOPHAX KMCIOTA M Ap.).

Tpu nocaeanux BUAA BPEIHBIX BELIECTB (MyTareHHble, KaHlepo-
FeHHBIC 1 BIHSAIOUINE HA PENPOAYKTUBHYIO COCOBHOCTB) XapaKTepi-
IYIOTCH OTAAICHHLIMH NOCACACTRHAMM HX BAMAHMA HA opranmusm. MX
JeficTBIE NPOSIBAAETCA HE B NEPHOL BOJIEHCTBHA W HE cpasy nocie
€r0 OKOHUAHMs, @ B OTAWICHHBIC NCPHO/IbI, CIYCTS TOAbI W JIAXKE AC-
CHTHICTHSL.

TMpupeienHas KraccHHUKALMS BPEIHBIX BELIECTB M0 XapakTepy
BOIACHCTBHA HE YMHTHIBACT BONBLIION TPYNNbI BEWECTB — a3po3oeit
(nbuM), He OBAALAIOWNX BLIPAKEHHON TOKCHUHOCTLIO. [List 9ThX
BEIIECTB XApaKTepeH gubpocennsi dupexm NEHCTBUA HA OPraHM3M.
A3p0O307IK YIS, KOKCA, CAKH, AIMA30B, NEUIM KHBOTHOTO M PacTi-
TEABHOTO NPOMCXOKACHHS, CHANKAT M KPEMHUHCONCPAKAILIC MTbLIH,
29PO30AM METALION, NONAAAsE B OPraHbl ABIXAHWA, BRIIBIBAIOT 10~
BPEA/ICHHE CIM3NCTON ODONOYKM BEPXHMX [ILIXATEABHBIX NyTei M,
JANCPRMBASICH B JIETKMX, BHI3bIBAOT Bocnanenue (Gpubposy) nerou-
noii Tkanmn. [podeccHonaibibie 3a60eBaHNs, CBAZAHHBIE C BO3-
NCHCTBHEM 29pO30Jeil, — MHEBMOKOHWO3bI. [THEBMOKOHHO3bI pas-
JIMMAIOTCH Ha:

o CHIMKO3BI — DA3BUBAIOTCH NPH JEHCTBUM NbUiM cBOGOAHOTO

JIMOKCHIA KPEMHUS,

« CHANKATO3bI — PAIBMBAIOTCA NPH NCHCTBHN 23p030aeil conei
KPEMHHEBOI KMCIOTBI;

« PA3HOBIAHOCTH CHiMKaTO3A: acbectos (achecToBas NbLIb), Le-
MEHTO3 (LIEMEHTHASA MbLIb), TAIBKO3 (MBUIL TAIBKA);

o METWLIOKOHMO3bI — PAIBHBAIOTCH NPH RABIXAHMH METaLanC-
CKO# nibiin, Hanpumep Gepuannesoit (Gepuinos);

« KapBOKOHMO3bI, HANPHMED AHTPAHO3, BOSHUKAIOWMI NPH BAbI-
XAHHM YTONLHOI MbLH,

Pe3ybTaToM BABIXAHHS YEJOBEKOM NBUTH SRISIOTCH NMHEBMOCK-
J1epo3bl, XPOHUYECKHE NbUIeBbie GPOHXHTLI, THEBMOHMUM, TybepKyie-
3bl, PaK JIETKHX.

Hannumne y asposoncii ¢pmbporentoro sdibexra He uckaouact
HX OBGLLETOKCHYECKOTO BO3ACHCTBHL. K SUIOBUTHIM NBUIAM OTHOCSTCH
asposonu JUIT, ceunua, Gepuinns, mblinbsika u ap. Flpn nonazanni
MX B OPraHbl ILIXAHHS, TOMHMO M3MECHEHMNIl B BEDXHMX AbIXaTEbHBIX
NYTAX W AETKHX, PA3BUBACTCA OCTPOE M XPOHHUYECKOE OTpaBIeHHeE.
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Ha npoussonctse paGota, KAk npasuio, NPOBOAHTCS € HECKOb-
KHMM XMMHYECKUMH BeutecTBamu. TIpn 31oM paBoTHMK MOXeT 1noj-
BEPraThCsi BO3ACHCTBUIO HeraTMBHBIX (DAKTOPOB APYroii npupossi
(pu3mueckux — wymy, BUOPaLMN, AICKTPOMATHUTHBIM M HOHM3N-
pyloimm nanyyennam). [pu stom Bosuukaer adupekr covemannoeo
(Npy OHOBPEMEHHOM ACHCTBHM HETATMBHBLIX (PAKTOPOB PAaINHUHOIN
TIPHPOIBI) WIH KOMOUHUPO8ANHHO20 (NPH OLHOBPEMEHHOM ACHCTBHM
HECKOJILKHX XHMHHYECKHX BELUCCTR) ACHCTBUS XHMHYECKHX BEILICCTB.

Kombunmuposannoe neiicrsie — 970 0AHOBPEMEHHOE WM NOCHE-
210BATE/ILHOE JCHCTBHE HA OPFAHMIM HECKONBKHMX BEIIECTB NPH O/~
HOM M TOM XK€ NyTH MX NOCTyIUIeHus B Oprannam. Pauinuaior ne-
CKOJIBKO THNOB KOMOMHMPOBAHHOTO NEWCTBMS B 3aBHCMMOCTH OT
3hdexToB TOKCHUHOCTH:

* CyMMauMs (UUIMTUBHOE NEHCTBHE, AUUIMTHBHOCTB) — CYMMAap-

Hbiit ekt aeicTBUs cMech pasen cymme (ihexToB BXOaA-
WIMX B CMECh KOMTNOHEeHTOB, CyMMalms XapakTepHa juisi Be-
WECTB OAHOHANPABNEHHOTO ACHCTBHA, KOIIAa BEIECTBA OKA-
3bIBAIOT OJMHAKOBOE BOIACHCTBME HA OAHW M Te Ke CHCTEMBbI
OpraHM3Ma (HanpuMmep, CMeCH YIICBOAOPOIOR);

* NOTEHUMPOBAHKE (CHHEPrETHUECKOE NCHCTBHE, CHHEPTHIM) —
BELIECTBA ACHCTBYIOT TAK, YTO OIHO BELECTBO YCHANBACT ek~
creue apyroro. ekt cunepruama GoablUEe ALMTHBHOIO.
Hanpumep, HUKeAb YCHIMBAET CBOKO TOKCHYHOCTH B MPHCYT-
CTBHH MEMCTBIX CTOKOB B 10 pa3, aikoro/ib 3HAYMTENLHO 10~
BBILLIAET ONACHOCTh OTPARCHHS AHWIHHOM;

* AHTarOHM3M (aHTAroHUCTHUYECKOE NeHCTBHE) — et MeHb-
we aymTHBHOro. OaHO BewecTso ocnabasier AeicTBHE APYro-
ro. Hanpuwmep, 53epuH 3HauMTeNbHO CHWKACT AeiicTBHE aH-
TPONMHA, ABIACTCH er0 NPOTHBOSANEM;

® HE3aBHCHMOCTH (HesaBHCHUMOE fieiicTrie) — ekt He oTam-
4AETCs OT W30JIMPOBAHHOFO JICHCTBHSA KAXIOTO M3 BELLECTB,
He3asucMOCTb XapakTepHa JUis BEILIECTB Pa3HOHANDPARIEHHO-
ro ﬂCﬁCTBuH, KOI/la BELIECTBA OKA3BLIBAIOT PAIMMHOC BIHSHHE
Ha OPraHu3M M BO3NEHCTBYIOT Ha pavinuHbie opradsl. Hanpu-
Mep, GEH301 M Pa3NpaXalolIue ra3bl, CMECh NPOAYKTOB Cropa-
HHUSL M MU ICHCTBYIOT HE3aBUCHMO.

. Hapsiny ¢ KOMOMHHPOBAHHBIM NCHCTBHEM BELIECTB HEOBGXOANMO
BbIICAUTL  Komnaekchoe Oeticmeue. TIpn KOMIUICKCHOM AeHCTBHM
BPEIHBIC BEWECTBA NOCTYNAIOT B OPraHM3M ONHOBPEMEHHO, HO pa3-
HBIMH NYTAMM (4€Pe3 OPraubl IILIXAHHA W KOXKY, OPTaHbl ABIXAHNS W
KEAYAOUHO-KHLIEYHbIH TPAKT M T. 1.).




image48.jpeg
94 Pasdea II. HIEHTHDHKALHSA HETATHBHBIX PAKTOPOB

2.3.2. THrHEHHYECKOE HOPMHPOBAHHE COACPIAHHA BPEAHbIX
sewects B BO3Ayxe paboyes 30HbI

TIpenMyLIECTBEHHBIM NYTEM NOCTYIUICHHS BPEAHBIX BEUIECTH B
OpraiM3M YEI0BEKA B MPOH3BOACTBEHHBIX YCIOBHAX SRIICTCH NOCTY-
[UIEHHE € BALIXAEMbIM BO3AYXOM. TOKCHYHOCTb BPCAMBIX BELICCTH
ONPENENACTCs NPEeKIAe BCEro €ro KOHLeHTpaumeil B Bosayxe paboueii
30Hb1. [T0ITOMY HA COACPKAHME BPEAHBIX BEUICCTH B BO3AYXE pabo-
yeil 30Hbl YCTAHABAMBAIOTCS NPEAC/bHO JONYCTUMBIE 3HAUCHMI —
NPEAEABHO IOTNYCTHMbIE KONUEHTPALMK (THIK,,). 3navenus MK, on-
pesiefietbl B HOPMATHBHBIX IOKYMEHTAX — FOCYAAPCTBEHHBIX CTak-
naprax  (FOCT  12.1.005—88) M rocylapcTBEHHbIX  HOPMATHBAX
(TH 2.2.5.686—98) npakTHYECKH JUIS BCEX MIBECTHBIX W NPHMEHAC-
MbIX B nipoMbiiLientocTs sentects. THIK namepsiores B Mr/m.

Ecian B Bodiyxe paboueii 30Hbl HAXOMITCH HECKOJIKO BELCCTH,
OBNANAIOUINX He3aBUCUMBIM delicmaue, TO KOHUenTpaLms C; Kaxioro
Hie ZIO/KHA NPEBLILIATH YCTAHOBACHHOE Ui Hero snavenme TLK, -

C; < NMIAKp,.

Ecan B BO3NYXE pzlﬁo'lcﬁ JOHBI HAXOMATCH N BEUICCTS, obnanao-
WMX CyMMagued ACHCTBAS, TO CyMMa orHoueHuil KonuenTpaunn C,
kaxjioro seuiecrsa K ero MJIK, ne ronkna OBITh GOMIbLIE SAHHHIIBE

_G .
SIIAK,,

Ecan 1 Bo3ayxe paboueit 30Hb! HAXOITCH 1 BELLIECTB, 0BAAIAOIINX

CUHEPUIMOM U GHMA@2OKUIMOM JICHCTBHS, TO JIOJUKHO BBINOJIHATHCH y
nosne

& CX

2 i gy,

SNAK,,
rte X, — NONPaBKa, YIUTLIBAIOWAS YCHIEHHE Wik ocabaenme feii-
CTBMSI BEUIECTBA.

KOHTpONbHbIE BONPOCHI

1. Kak KnaccH@uUmpyloTch BPEAHSIE XHMHIECKHE BEULECTBA B 3ABHCHMOCTH
OT Hx NPaKTHIECKOTO HENONbIOBANHAT

2. [laiite onpenenenKe HayKh TOKCHKONOTHH. HTO TaKOE TOKEHUHOCTD Beule-
cral
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3. Kak KnaccuuumpyloTCa BPeRHbie BEUIECTBa N0 CTeneHk onacHocTHl

4. [laite OnNpeReneHMe NPERENLHO RONMYCTHMOTO YPOBHA 1 MPERENLHO A0~
NYCTHMORM KOHUEHTPaLMH.

5. Kakme nokasatenn wcnonb3yloTca ANR KNaccuukalmi BewecTs no crene-
Hiw onacHocT?

6. Kak knaccumumpyloTcs BpeRHble BEWECTBa NO XapaKTepy BO3IAERCTEWA
Ha venosexal

7. Kakos xapaKTep BO3AeHCTBMA BPEAHbIX BEWLECTS Ha yYenosexal
8. B uem 3aKmouaeTca QMBpOrenHbin SbAEKT BOIRERCTANR Ha uenosexa
neinn?
9. K Kakum NpOGECCHONaNHbIM 3360NEBaNMAM NPHBOAMT BOIREACTBHE 33-
posonesi?
10. B 4em 3aKMONBETCH KOMBMHMPOBAHHOE AENCTBME BPEANbIX BELLECTS HA
YenopeKa W KaKoBs! ero BuALIT
11. Kak OCYWIECTBRAETCH FHIHENHYECKOE HOPMMPOBAHME COREPHMAHHS BPEA-
HbIX BEwLECTB B BO3AYXe pabouen 30mmT
12. YKaMHTE MCTOUMMKM M B! BPERHBIX BELLECTS, OBPA3YIOUMECH B TEXHONO-
FHYECKHX NPOLECCAX, XAPAKTEPHBIX AN BHIBPAHHON BamM CIELMANBHOCTH.

2.4. OnacHble (haKTOPbl KOMNNEKCHOTO Xapakrepa

K onachbiM (paKTOpaM KOMILIEKCHOIO XapaKTepa OTHOCHTCS Ta-
Kie (pakTopbl, NP1 BOIHUKHOBCHHH KOTOPBIX MMEIOT MECTO Pasiny-
upie OBII®: mexannueckue, XuMuueckue, (pM3ntecKmue u ap.

Hanpusmep, npn BOIHMKHOBEHHH TOXKAPA NPH TOPEHHH BLUICAS -
10TCS BPEAHBIC BEUIECTBA, YEJOBEK NOABEPraeTCst BOMEHCTBUIO Ten-
JIOBOTO M3Ny4eHHs GONBLIOTO YPOBHS, BOIMOXHO OOPYIICHHE KOHCT-
PYKLMI M MexaHHueckoe TpasMupoBanme u T. 4. Mokap — 970 upes-
BBIYAHHAS CHTYAlUM$i, M COBOKYNHOCTb BO3HMKAIOWMX NPH HEM
OBI® onpenesnsiercst XapaKTepoM Noxapa u 00beKTa BOIrOPaHUs.

TepMeTHiHbBIE CHCTEMBI, HAXOMALLMECS MO AABACHHEM, NIPH pa3-
PYLICHHM NPHBOAT K NOPAKEHHIO YCI0BEKA OCKONKAMH W 0bnoMKa-
MM PALICTAIOUIMXCS KOHCTPYKUMIA, ynapHoit Bonnoi. B sasncumocti
OT CTENEHH ONMACHOCTH CPE/bl, HAXOMILUCHCS B FEPMETHUHBIX CHCTE-
Max, BOIMOXKHO OTPABNCHME JIONCH, @ NPH HAIHYMH TOPIOYHMX
Cpei — BOIHWKHOBCHHME N0XAapa W B3PhIBA.

CTaTHYeCcKOe ICKTPHUECTBO MOKET COVIABATH INEKTPOCTATHYE-
ckue nonst GONbLIOH HANPSXKEHHOCTH, a BOHMKILAA NPWU paspsie
MEKTPOCTATHHECKHX 3APAJIOB HCKPA MOXET CTaTh NPHUMHOI NOXapa
W B3phiBa.
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2.4.1. lNMomapos3psiBOONAacHOCTE

OcHosHbIE CBEAEHMA O NOWAPE M B3Pbise

HOM'HP — HEKOHTPOJIMPYEMOE TOPCHHE BHE CNEUHANBHOIO O4a-
ra, HAHOCAIIEE MATEPHANBHDII YIEeps u CO3AAIONeEe ONACHOCTD IS
KM3HH W 310POBLS JHOAEH. B

Topenue — OKMCIMTENBHBIR NMPOLECC, BO3HUKAIOUIMIL NPH KOH-
TAKTE FOPIOMEIO BELIECTBA, OKMCIMTENS M MCTOMHUKA SAKHIaHMs.

Mo cKOpOCTH PACHIPOCTPAHEHNS! IIAMEHN TOPCHHE NOAPAINIENH-
ercs Ha nopmaavnoe (Jeduiazpayuonnoe), Npn KOTOPOM IIamst pac-
NPOCTPAHAETCH CO CKOPOCTBIO 10 HECKOILKHX JICCHTKOB METPOB B Ce-
KYHIly; @3pbigroe — 1PH CKOPOCTH PACHPOCTPAHCHMS IJIAMCHM 10
HECKO/ILKMX COTEH METPOB B CEKYHAY W demonayuontoe — npn pac-
MPOCTPAHCHUH TUIAMECHHN CO CKOPOCTBIO JIO HCCKOJILKMX ThICHY MET-
POB B CeKyHAYy.

B NPOoLECce Peakunn ropeHHst CropaHne BELIECTE MOXET ObiTh
NOJIHBIM W HENOAHBIM.

KObluCllTpﬂllHlO rOpPIOYCroO BELIECTBA M OKHCJIMTEIs, 1IPH KOTO-
p{)ﬁ NPOUCXOJNT MOJHOE CropaHue BEUICCTBA, HA3BIBAIOT Ccmexuo-
MEeMPUYecKol.

Pacuer CTEXHOMETPHYECKOTO COACPXAHMA TOPIOYCIO BeLeCTa
JUISt YITIBOJIOPONIOB OCYLIECTRIsETCH 110 dopmye:

100
1+ 43848

e 1 % oOBeMHBIX,

e B=ne+ ny/4 - ny/2, a ne, my, Ny COOTBETCTBEHHO YHCIO ATOMOB
yraepona (C), soaopona (H) u kucaopona (0) B MOJIEKYJIE Foplove-
ro. Hanpumep, st peakiy cropanust (s3pbisa) metana CH, s Bo3-
ayxe C,, =936 % 06.

B yc/0BHSIX 110XKapa MOAHOTO CrOPaHHA BELIECTB B BOJAYXE vatlie
BCEIO HE MPOMCXOJIMT, O YeM CBWICTENLCTBYET HAMWYHE duma —
ZIMCNEPCHON CHCTEMBbI W3 MPOYKTOB FOPEHUS M BOJYXA, COAEPAA-
UICH TBEPABIE M KHIKHC YACTHILLI.

Bce peakiumu ropeHis BELIECTB OTHOCHTCH K IKIOTEPMHHECKHM,
T. €. CONPOBOXAAOLIMMCH BbUICCHHEM TENAOTHI. Ha-3a seuienenns
TEIUIOTHI PEAKUMH TOPCHHE, BO3HWUKHYB B ONIHOH 30HE BElICCTBA,
PACNPOCTPAHSCTCH HA BCIO MACCY PEarupylolinx BeLeCTs.

B 3aBMCHMOCTH OT arperarHoro COCTOSHMS PCArMpycMbix Be-
wects roperune GuiBaet comozenntis (00HOPOOHBIM), IPH KOTOPOM MC-

NOAMBIE BEWCCTBA (FOPIOYCE W OKMCAWTENb) HAXOMATCA B ra30- WM
napooOpasHOM COCTONHMM, W cemepocennbin (neodnopodnsim), npn
KOTOPOM OIHO W3 BEWECTB (0BLIMHO FOpIOYEE) HAXOAMTCH B TBEPAOM
WIH KHIAKOM COCTOAHMM, @ Apyroe (0GbIMHO OKMCAMTENL) — B ra3o-
o06pastoM. '

TTpotiece BOHUKHOBEHMS TOPEHMS NOAPAACAACTCH HA HECKONb-
KO BHIOB: BCIBILIKA, BO3TOPAHHE, BOCTUIAMCHEHHE, CAMOBO3TOpaMme,
CamoBoCIIaMeneHue, BIpuIB 1 aetonalms. Kpome toro, cyuectsyior
1 0COBbIE BIILLI TOPEHMSE: TICHHE W XOIOAHOIIAMEHHOE FOPeHHe.

Benbuuka — npouece Mruosennoro cropanms napos jerkosoc-
TLIAMCHAIOMIMXCS W TOPIOYHX KWAKOCTEH, BLI3BAHHLIA Henocpeact-
BEHHLIM BO3ACHCTBAEM HCTOMHMKA BOCH/IAMEHEHNS.

Boseopanue — srncHme BOIMUKHOBENHS TOPEHNs MO AeAiCTBIEM
HCTOUMHHMKA JAXKMIaHMS.

Bocnaamenenue — Bo3ropanue, CoNpoBOKIAIOLICECS NOABICHMEM
tiamenn. [pu 910M BCst OCTANLHAS MACCA TOPIOYETO BCIIECTRA OCTA-
€TCH OTHOCHTENBLHO XONOAHOM.

Camoso3eopanue — sBAcHUE PeIKOTO yBeHYCHIS CKOPOCTH 9K-
JOTCPMHUUECKHUX PEAKUMI B BELIECTBE, NPHBOMAIICE K BO3HMKHOBC-
HUIO TOPEHMS! NPH OTCYTCTBUM MCTOMHMKA JKHTAHMS .

Camosocnaamenenue — 310 CaAMOBOITOPAHME, CONPOBOKIAIONICE -
€A NOARNEHNEM TIAMEHH.

B NpOM3BOACTBEHHBIX YCAOBMSX MOTYT CAOMOBOITOpaTLCS apesec-
HbIe ONMWIKH, NPOMACACHHas BeTOlb, CaMOBOCTLIAMCHSITECH MOKET
GCHINH, KepOCHH.

Bipwie — GhicTpoe Xumuueckoe NPEBPALICHHE BEUIECTBA (B3PhIB-
HOE rOPEHMHE), CONPOBOKIAIOUICECS BLUIEICHHEM IHEPIHN M 00pPa3o-
BAHUEM CAATLIX T430B, CHOCOGHBIX NPOHIBOAMTL MEXAHHYECKYIO Pa-
Boty.

Tpu demonayuu nepenaya sueprun ot cioy K 10K cmeck ocy-
(HCCTBIACTCA HE 3a CHET TENAONPOBOAHOCTH, @ PACNPOCTPAHEHHEM
YAAPHO# BOANLL. JlaBieHHe B NCTOHAUMONHON BOAHE 3HAMMTEALHO
BLILLC JABJICHHUS! NPH BIPLIBE, 4TO NPUBOAMT K CHABHBIM paspylie-
HusiM.

Taenue — GecriaMeHHOE TOPEHHE THEPIOTO BEMIECTHA, NOBEPX-

J"OL'I'I) KOTOPOro packasieHa u uiny4aer cset M tenno. Taenue conpo-

KaaeTcs TEPMHUUCCKUM paintoxeHuem ropioyero  BeutecTsa M
bHBIM BBUICICHHEM FOPIOYHX Ta30B M NAapooBpasHbIX Npoayk-
, KOTOpbie cBoGoaHO paccensalotes B atmocdepe. Trenue TBEpP-
BELICCTBA BOIMOKHO MPH HEIOCTATKE KHCJIOPOAA B 30HE rope-
+ TIPH HENOCTATKE BHLICASIOWEHCS B J0HE TEMIOTH, NPH O4CHb

e () s ey
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GHCFPOM OTBONE BLUICAHIOWIEHCSA TEMUIOTH M3 30HBI BO3HMKIUCH pe-
AKLUHK TOPEHHS.

Xoaodnonaamennoe roperne — ocHOBHas (POPMA HETETIOBOTO ca-
MOYCKOPSHOLIETOCH PEXHMA Peakuuu, KOTopas Mpu 3TOM OCTaeTcs
HE3ABEPLICHHOMN, T. K. HE BCS XMMMUECKas Heprusi pearupyoweii
CMECH PACXO/yeTCsi Ha PA3orpes NPOYKTOB Peakimi.

JList OLEHKM NOXapo- M B3PHIBOONACHOCTH MPOM3IBOICTB HEoO-
XOIMMO 3HATH MOKA3ATENH NOXAPO- M BIPLIBOONACHOCTH BEUICCTH,
MCTIONB3YEMBIX B NPOH3BOACTBEHHBIX MPOLECCAX.

Topioume BelLECTBA, NPUMEHAEMBIC B TIPOH3IBOICTEE, NOAPAIIC-
JIA0TCA Ha:

* 1a3000pasHbic — BEUIECTBA, ADCONOTHOE AaBICHHME NAPOB KO-

TophiX nipy Temneparype 50 °C pasio wan ssiuie 300 klMa;

o KWIKME — BELIECTBA C TEMNEPaTypoil nuasieHus He Gonee
50 °C;

e TBEPAbIE — BELIECTBA € TCMACPATYPOH [AABICHMS, NPEBbI-
waouei 50 °C;

* [bUIM — PAIMEJIBYCHHBIC TBEPALIC BEIIECTBA € PAa3MEpPoOM “ac-
THUL MeHee 850 MKM.

Topioecms — 3TO CIOCOGHOCTH BEIIECTBA WM MATEPHAA K rO-

PEHHIO MO BO3AEHCTBHEM MCTOUHMKA JAKHIAHUA.

[Mo ropouect (BO3rOPAEMOCTH) MATEPHAILI NOAPAINEIAIOTCS HA
TPH IPYNIIBI:

* Heroproume (Hecropaemsie),

« TPYAHOTOpIOYHe (TPYAHOCTOpaEMbIe);

* ropiouune (cropaemeie).

anINHTO CUMTATL He2opioumMu TAKHE MATepHANbl, KOTOPLIC HE
TOPAT, HE T/ICIOT M He OOYIIMBAIOTCH MO BOINEHCTBHEM OTKPLITOTO
TIAMEHH WM BBICOKOI TeMIIEPaTyphi.

Tpyduoeopiowue mamepuaiti — MATEPHAILI, KOTOPbIE 3arOpalOTCH
" TOPAT TOJBKO NP BOIACHCTBHM HA HUX OTKPBITOTO OTHS.

Topiouue mamepuaast — MaTepHaibl, TOPEHUE KOTOPLIX MPOAOA-
JKACTCH NMOCAE YALICHMS MCTOYHUKA OTHS, KOTOPBIM OHM ObLIN No10-
KAKEHBL.

Topioune MaTepHaibl M BELIECTBA NOAPAIALAAIOTCH HA:

* A€2KOBOCNAAMEHRIOWUECS BEUecmea W MaTepHAIbl, KOTOpPbIC
CNocoBHbl BOCIUIAMEHATLCA OT KpaTkospemerHoro (1o 30 c)
BO3JCHCTBHA MCTOYHMKA 3AKHIAHMS C HH3KOH 3Heprueit (nia-
M3t CIIMYKH, HCKPA, TACIOWAs CUTapeTa U T. 1.);
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. gewecmsa (pe()ﬁm? BOCRAAMEHACMOCMIU, KOTOPLIC BOCIUIAMCHS -
10TCH OT JUIMTEABHOTO BO3ACHCTBMA MCTOUHMKA 3AKMIaHMs C
HHM3KOH TeMNepaTypoii;

* MPYOHOGOCNAAMERAIOWUECH BEUECMEA, KOTOPBIE CIOCODHbBI BOC-
TUIAMEHSITHCH TONBLKO RO ACHCTBHEM MOWHOTO MCTOMHUKA 3a-
AKHIaHus.

K JIerkopocriaMeHseMbiM BELECTBAM OTHOCHTCH NPEXIE BCETO
ropioune kuakoctn (JIBK — serxosociiamensieMbie KUIAKOCTH).
JIBK — ropioune XKuIKoCTH ¢ TEMIECPaTYPoil BCHLIIKH B 3aKPLITOM
e He poie 61 °C uan B oTKpRITOM THINE He Bhille 66 °C.

K ropiounm xnakoctam (MK) orhocsites Takue, KOTopbie ¢no-
CODHBI CAMOCTOSITEABLHO TOPETh NOC/AE YAUICHHS HCTOUHHUKA 3aKHIa-
HUS, HO MMCIOT TEMMEpPaTypy BCnbiuky shiuie 61 °C B 3aKphrom
THEJIC. .

Tz.unepnmypa BCANWKI — HANMCHBILIASA TeMIepaTypa ropioyiero
BeulecTsa, npu KOTO]'X)FI oﬁpamnaamuccn HAL €ro NOBEPXHOCTHIO
Napel U rasml €nocobHbl BCIBIXMBATL B BO3JYXC OT HCTOMHMKA 3aXKH-
TAHNA, OIHAKO CKOPOCTL ()Gpaa()u:muu NapoB WIKM ras’0B elle Heaoc-
TATOUHA JUISH NOVIEPKAHUS YCTORUHBOTO FOPEHMSL.

Temnepatypa BCNBILIKH AWISETCH OAHHM W3 KPHTEPHEB, 110 KO-
TOPOMY YCTAHABANBAIOT Ge30MnacHbie cnocobbl XpaHeHust, TPAHCIop-
THPOBAHMS 1 TIPHMEHEHMS! BEUICCTH.

AueToH uMmeeT Temneparypy senbiiik —18 “C, pasubie copra
Genanna or -39 1o 17 °C, kepocun +40 “C, macno tpanchopmarop-
Hoe +147 °C.

OCHOBIIHMM NOKA3aTeASMM B3PbIBO- M MOXAPOONACHOCTH TBEP-
ABIX M OKHAKHX BEUIECTB ABASIOTCS TEMIEpPaTypa BOCIUIAMEHCHMA W
CAMOBOCIUIAMCHEHMA.

Temnepamypa 6ocniamenenus — HaMMCHbUIAsA TeMIepaTypa se-
WECTBA, NPH KOTOPOi BEUIECTBO BLUICASET FOPIOYHE Naphl M radst ¢
TAKOI CKOPOCTBIO, HTO MOCAE MX 3AKUIAHNS HAYMHACTCH YCTOHYHBOE
ropenme.

Temnepatypy BOCIUIAMEHCHHS TPUMEHSIIOT VISl YCTAHORICHHS
IPYIIbl FOPIOYECTH BEILECTB, OUCHKH NOXAPHOI ONacHocTi obopy-
JIOBAHHA M TCXHOJIOTHYCCKMX NPOLICCCOB, CBA3AHHLIX C nepcpaﬁorr-
"KOil FOPIOUMX BELLECTH,

Jinst JIBXK Ttemnepartypa BOCIUIAMEHCHUSI OTAHYAETCS OT TeMiie-
patypst Benbikk Ha 1.5 °C, wist apyrux sewects — na 20 "C u
Gonee.
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Temnepamypa camoeocnaamenenus — caMas HU3Kasi TeMmnepatypa
BEUIECTRA, NPH KOTOPOil MPOHCXONNT PE3KOe YBEAUUEHHE CKOPOCTH
IKIOTEPMHUHECKOH PeakilMi, 3aKaHYNBAIOWEHCA TIAMEHHBIM Fope-
HUEM.

Temneparypa caMOBOCIUIAMECHEHHS! TA30B W NAPOB FOPIOYHX KW~
Kocteit Haxoautest B npeaenax 250...700 °C; juisi TBEPABIX BEUIECTB
(unnka, marbust, amomuuus) — 450..800 “C; nepesa, KaMeHHOro
yras, Topiha — 250...450 “C.

B 3aBMCHMOCTH OT Temnepatypbl CaMOBOCILIAMEHEHMSI Paiiu-
HAKOT:

* TOPIOUME BEWECTBA, MMEIOUIHE TeMIEPATYPY CaMOBOCIIAME-

HCHMS BBILIC TEMNCPATYPbl OKPYXAIOWIEH Cpeiibl;

© TOPIOYME BELIECTBA, MMCIOLINE TEMIIEPATYPy CaMOBOCIIaME-
HEHUS PABHYIO TEMIEPATYPE OKPYXAIOWIEH Cpe/bl;

* TOPIOYME BEUIECTBA, MMCIOLIME TeMNEPaTypy caMoBociame-
HCHUS HUAKE TCMICPATYPBI OKPYARIOLIEH cpeibl.

Mocneanue BEWECTBA HA3BIBAIOT CAMOBO3IOPAIOIMMKCS, T. K.
OHM MOFYT 3aropaThest 6e3 BHECEHMS TEIJa MIBHC M TNPEACTABASIOT
c0o6Goit Gonbiyio ONACHOCTh.

CaMOBO3TOPAIOUMECH BEIIECTBA NOAPAIICASIOT HA TPH TPYNINbL

© BEUIECTBA, CNOCOOHBIC CAMOBO3TOPATLCA OT BOJICHCTBUS BO3-
Jyxa (HanpuMmep, PACTUTENbHBIE MACAA M KMBOTHbIC XHDbI,
Oypuiit M KaMeHHbI yroab, Topd, 06THPOYHBIE KOHIILI, Ape-
BECHBIC ONWIKM M T. IL);

* BEIIECTBA, MNOABCPKEHHBIC CAMOBOITOPAHMIO NPH JCHCTBHM HA
HMX BOABI (HANpuMep, Kapoma Kanblms, KapOWb! 1EN0UHBIX
META/UIOB, METAUIMYECKHE KAl W HATPHil 1 p.);

* BEUIECTBA, CAMOBO3IOPAIOIIMECH B PE3YALTATE CMELICHUSA APYT
C ApYrOM; B 3Ty IpyMfy BXOMT PasIMMHBIC ra3000pasHbie,
KMAKHE W TBEPABIC OKMCAWTEAN (raiomast — Xiaop, Gpom;
QUETHIEH, BOAOPOI, METAH W STIICH B CMECH C XJIOPOM CaMo-
BO3TOPAKOTCS).

OCHOBHBIMH 1IOKa3aTENAMH NOXapo- H B3PbIBOONACHOCTH FOPKO-
YHX [A30B M NApOB ABIAIOTCH HIKHMUI 1 BEPXHHI KOHLCHTPALLMOH -
HbIC NPE/Iebl BOCIIAMEHEHMUS! (BIPIBAEMOCTH), BRIPAXEHHBIE B 061~
€MHOIl 101e KOMNOHEHTa B cMeck (%) WA B MACCOBBIX KOHLIEHTPA-
umsix (Mr/m’).

Munnmanshas KOHUCHTpauusl roproyHx rasos, napos, nbiid B
BOIZYXE, NPH KOTOPOii OHKM CNOCOBHBI 3arOPaThest M PACTIPOCTPAHATH
NNaMs, HA3bIBACTCH HUMNCHUM KOHUCHMPAWUOHHNM Ilpl’f)t’.'wN eocnaame-
wenusn (HITB).
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MakcumManbHasi KOHUCHTPAUNs TOPIOYNX [A30B, NapoB M MbLaM,
NIPH KOTOPOIi €1iie BO3MOXKHO PACTIPOCTPAHEHHE NAAMEHN, HAZLIBACT-
CH BEPXHUM KOHUCHMPAUUOHHWM npedeaom socnaamenenus (BI1B).

OGaacTh cMmeceil TOPIOYNX TA308 W NAPOB € BOIAYXOM, IEKALINX
MEAJLY HHKHMM W BCPXHMM KOHUCHTPALUMOHHBIMH TIPEAEIAMMH BOC-
IAMEHEHMS, HA3LIBACTCH OOACTBIO BOCTUIAMEHEHHH .

HikHemMy M BepXHEMY KOHUCHTPALMOHHBIM MPEACIAM COOTBET-
CTBYIOT HHKHMWIT W BEPXHMIT TEMITEPaTYPHBIE Npeaebl.

Temnepamypnsie npedeab 6ocnaamenenus napog — 1o TAKNE TeM-
NepaTyphl BEWECTBA, NIPH KOTOPBIX €r0 HACKiUEeHHbIE Naphi 0bpasy-
10T B OKHCITUTENLHOI Cpesie KOHUCHTPAUMH, PABHBIC COOTBETCTBEHHO
HIIB w BIIB, 1 HaskiBaloTCsi COOTBETCTBEHNHO Huxcnum (HTITB) n
aepxnum (BTI1B) memnepamyprvimu npederamu 60cn1amenenus.

Tpu onpeneseHny CTENEHH ONACHOCTH NMBINK, HAXOLAULCHCS BO
BIBEUICHHOM COCTOSIHWM B MPOM3BOACTBEHHOM MOMELCHHH, HEob-
XOIMMO YUHTHIBATL B NEPBYIO OYEpe/lh e¢ CrnocobHOCTL 06pa3oBkl-
BATH € BO3AYXOM (KMCJIOPOJOM) B3PLIBOONACHBIE CMECH, @ TaKKe
UYBCTRUTEALHOCTh TAKMX CMECEH K PALIMUHBIM HCTOMHMKAM BOC-
nnamerennst. TThib, OCeBIas Ha MOBEPXHOCTAX PATMUHBIX Npeil-
METOB, MOKET BIPBIBATLCS TOJNLKO 1OCIE €€ MePeXOa BO BIBCIICH-
Hoe coctosinme (aapo30ns). [Lis Hauana ee ropeHus Wik B3phiBa He-
OOXOAMM  MCTOMHMK 3aXHTaHusi. B ocCeBiieM COCTOSHMW CTeneHb
NOKAPOBIPLIBONACHOCTH MBUTH ONPEACIACTCH BOIMOKHOCTHIO €€ Ca-
MOBO3TOpaHMs.

Ocno6uvie npuunbl U UCMOMHUKY NONCAPOS U 63pbi6os. OCHOBHbIC
NPUUKHDL NIOXAPOB HA NPEANPUATHAX: HAPYIIEHHUE TEXHONOTHYECKO-
10 pexuma — 33 %; HemcnpasHOCTDL EKTpoycTanosok —16 %; ca-
MOBO3FOPAHME  1POMAC/CHHON  BETOWIM M JAPYIHX  MAaTepHAIOB,
CKJIOHHBIX K camoBosropanmio, — 10 %.

OTKpLITOE MIaM$t W HCKPBI HanbOJICE HaCTO SBASIOTCH HCTOUHM-
KOM 3KMIaHMS Pa3IMuHOI ropsiveil cpeabl (OTKPBITOE NAams M MC-
Kphl BO3HMKAIOT NPH CBAPKE, PEIKE METALIOB, 3ATOYKE MHCTPYMCH-
Ta, 3AYMCTKE LIBOB M UEAOM PAIE APYIMX TEXHONOTHYECKHX 11poLec-
con). HanGonee wactoit npMUMHON NOXAapa W3-31 HEMCNPABHOCTH
NEKTPOYCTAHOBOK ARIAKTCH: KOPOTKME 3aMBIKAHMS, OCOOCHHO €
00pasoBaHneM ICKTPUIECKON NyrH; Neperpy3ka 371eKTPHUECKOit
CeTH B PE3yabTaTe NOAKMONCHHA notpeGuTencii (Mawmn, oGopyno-
BaHMA M T. /1) NOBLIWCHHON MOUHOCTH, HA KOTOPYIO HE PACCHMTAHA
lekTpuieckas ceth. TpHuMHON noxapa MoryT ObiTh paspsabt cTa-
THHYECKOIO EKTPHYECTBA, A TAKKE PAspsiiibl MONHHN.
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Onacnvie gpaxmopst noxwapa. Hesapucmo o1 npu4MH 1noxap xXa-
PAKTEPHIYETCS PSIOM ONACHBIX (DAKTOPOB, BONEHCTBYIOMMX HA 110~
2l ¥ MATePHAILHBIC LIEHHOCTH B YCAOBHSAX NPOU3BOICTBA.

Onacuwiii hakrop noxapa (OPI1) — dakrop noxapa, Bo3ACHCT-
BUC KOTOPOTo NPHUBOAMT K TPaBME, OTPABICHHIO HAH rubenn ueno-
Beka, a Takke K marepuansHomy yuiepby. K ODIT ornocsates cie-
Aylume:

* OTKPLITOE MJamsi H HCKpPbI;

* [OBHILIEHHAN TEMICPATYPA OKPYKAIOLICH CPEbl;

* TOKCHYHBIC NPOAYKTHI FOPCHMA]

L T YH
NOHWAKEHHAs KOHUEHTPALNS KHCIAOPOAA;

* NOC/CACTBUSA PA3PYUICHHS W NOBPCKACHHA 00BEKTA;

onacHbie (AKTOPBI, NPOSWIAIOUINECH B PE3y/iblaTe B3pbiBa
(yaapnasi Bonina, riams, obpylieHue KOHCTPYKLMit M pasner
OCKO/IKOB, 0DPa30BAHHE BPEAHBIX BEUECTH ¢ KOHUCHTPALMEH
B Bo3ayxe cyuectsento suie [171K).

Taama wawe Beero nopaxaer OTKpbiThie Yacth Teaa. Ouenn
OnacHbl 0XOTH, NONYHAEMbIE OT FOPALICH OACKILL, KOTOPYIO TPYAHO
TOTYIINTL H CﬁpOCHTIL OcobeHHO JIErKO BOCIUIAMEHSICTCS OICKLA W3
CHHTETHYECKUX TKaHel. TemnepaTypHbiit Hopor KH3HeCrnocobHOCTH
TKaHei uenosexa cocrasaser okono 45 °C.

Toevuwennas memnepamypa okpyxcaiowed cpedsi, NOBEPXHOCTEH
MNpe/IMETOB  HapywiaeT TEI10BOI PEAHM TeRa HEJAOBCKA, Bbi3bIBACT
neperpes, yxyiueHue CaMOMyBCTBEMS H3-32 MHTCHCMBHOIO BbiBeaC-
HUS HEOOXOMMMBIX OPraHH3My cojieil, HApYIIeHHs PHTMA AbIXaHus,
ZIeSITE/ILHOCTH Cepaua u cocynoB. Heobxonmmo n3berarh LIHTENBLHO-
ro oOaydeHust MHMPAKPACHHIMK JIyMaMH MHTEHCHBHOCTBIO OKONO
540 Br/M’ M KpaTKOBPEMCHHOTO OGAY4CHMA € HWHTEHCHBHOCTHIO
1050 Br/m*. Temnepatypa Tena ueioBeka B 30He 0GayueHHs NIPH 10~
Kape He aomxkua npessiars 39...40 °C, T. K. npH 3TOM BO3HMKaeT
ONacHoCTb Ternororo yaapa, a npu 60...70 °C 8 opraHusme venoseka
IPOMCXOMLIT HEOGPATUMbIC MIMEHEHHS, KOTOPBIE MOTYT NPUBECTH K
CMepTH.

Toxcuunvie npodykmst 2openus. COCTaB NPONYKTOB Cropanus 3a-
BHCHT OT COCTaBa ropsulero seuiecTsa )'C.IlOllMﬁ, NpH KOTOPBLIX
NPOMCXOAMT ero ropenue. [IpH ropeHny npexae BCero BbLIeaAseTCH
Goabiioe KoNMuecTBO okenaa ymiepoaa (CO), yraekueioro rasa
(CO,), okcunos asora (NO,), KOTOpbIE 3an0NHSIOT 06BEM MOMelle-
HHS, B KOTOPOM NPOMCXOMT FOPeHMeE, H COIIAIT ONACHBIE JUIS KN3-
HR yenoseka Konuentpaunn. Konuentpauns CO Moxer nocturath

.
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10 % ot obbema noMeleHns, B To Bpems Kak npu | % o6bemHol
KOHUECHTPALIMK YEJIOBCK TEPSET COIHAHME, A 3aTEM MOXET HACTYIIHTL
cmeprh. Konuentpauns yraekucaoro rasa CO, Gonee 3.4 % crano-
BUTCS ONACHOI NP BALIXAHMHM BOIYXA C TAKOMH KOHLUEHTpaumeH 6o-
nee nonyvaca. Konuentpanns yraeknesoro rasa B 8...10 % suisbisaer
OLICTPYIO MOTEPIO COBHAHMS H CMEPTEAbHbI HCXOIL.

OAHAKO B NPOAYKTAX CropaHust MOTyT ObiTh W 3HAUMTENLHO 6O-
Jlee TOKCHYHBIE BELIECTBA, HanpuMep uuanucTelii Bonopoa (HCN) u
ap. HanGonee onacubt NPOAYKTbl CrOPAHMA PATIHYHLIX CHHTCTHYC-
CKMX BELLECTB, MIACTMACC.

Joim, BBUEASOUINICSH TIPH TOXape, O4eHb PasHOOOpaseH no
csoemy coctapy ¥ cpoiicTsam. 1o usery on moxer GuiTh Genbim, ce-
PbIM, YEPHBLIM M NPEACTaBaseT 000l a’po30ab, COCTOMIMI M3
MeabYaNInX TBEPALIX HACTHI, HAXOASIUIMXCH BO B3BCUICHHOM CO-
CTOSIHMN B NPOAYKTAX cropanns. B amime conepxates pasapaxalo-
LIHE W TOKCHYHBIC BELECTBA, IBIM CHIKACT BUANMOCTh, B PE3y/bTa-
TE HEro TePAETCH OPHCHTAUMH YENOBCKA B NOMELIEHHH M YCIOXKHS-
0TCS YC/IOBHS! DBAKYALMM.

Hedocmamox kucaopoda. Hopmanbhoe conepxanue KHCaopoaa s
armocepuom Bosyxe npumepto 21 % no o6semy. Ipu noxape ar-
MochepHBII KMCIOPOA PACXOAYETCH KAK OKWCIHTEdb B OKHCINTE b=
HOIL PeakuMu ropeHusi, H €ro KOHUCHTPAIMA B NOMCUICHHH PE3KO
cHuxkaercs. Yenosek TEPACT COZHAHHE NPH KOHUEHTPAUMH KHCIOPO-
na npusmepHo 18 % no o6vemy, Bosunkaet yaywse. Ipaktika noka-
IHIBACT, Y4TO HANGONbILEE KOAMYECTBO JHOKIeH NOrnGaeT Npu noxapax
HE OT NPAMOTO BO3AEHCTBHS OTHS, @ OT YAYLIbH, CBA3ZAHHOIO C HE-
JI0CTATKOM KHCJIOPOAA, M OT OTPABACHMS TOKCHUHBIMH MPOAYKTAMM
Cropanns.

Obpywenue u paspywenue necyuux Kowempykuuii 3oanus. Tlpn
BOINEHCTBMM BLICOKMX TEMTIEPATYD, BOHHKAIOLWMX B Ovare noxapa,
HECYLLIHE KOHCTPYKLMH 31aHHA TEPSIOT CBOK MEXAHMYECKYIO M1poy-
HOCTb, M NPOHMCXOMMT MX 0Opywenne. ITo npusoanT K rubean awo-
Jieii M GONBIIMM MaTePHANBHBLIM NOTEPSM.

B3pwie npusoaut K Guictpomy obpyiennio KoncTpykunu. HYeno-
BCK MOKET ObITh TAKAKE NOPAKEH YIAPHOH BOIHOM, PA3ICTAIOLINMAI-
CH OCKONKAMM W IEMEHTAMH KOHCTPYKLUHI.

Takum 00pasoMm, NOXapbt HAHOCAT GOJBIION MaTePHAIBHBIA M
MOPAIBHBIA Yiepd, BeAYT K PaspylieHHIO NPOMbILUICHHBIX 3AaHUHA,
rubesn moneit.

Kamezopuposanue nomewenuii u 30anuii no cmenewu 63pvieono-
xcapnoit onacnocmu. Coraacno HITB 105—95, npeayemarpusaetcs
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KaTeropupoBaHUE NMPOMBILIICHHBIX W CKIAICKHX MOMEUICHHH, 31a-
HUil M COOPYXEHHI MO B3PbIBONOXAPHOI M NMOXAPHOI ONACHOCTH.
Kareropuu nometexuit u 31aunii onpenensiorest no taba. 2.16.

TatGauya 2.16. Kareropum nomenienmii 10 B3puiBonoKkapHoii onacHocTH

Kareropws noweuiesus XapaxTEpUCTWKA BEUIECTB W MATEPHANOB, HAXDIAUUXCS B NOMELLEH

TOPIAME Fa3H, NETKOBOCIVIAMENRIOUYIECH XWIXOCTH C TEMNERATYPOF BCTILLKH He 60-
nee 28 °C 8 Takom KOMWYECTBE, 41O MOTYT 06a308LIBATS NAPOrAI0BOTYLHLE CMECH,

A TIpH BOCTRAMEHEHHH KOTOHIX PA3BUBIETCH MIBHTONHOR JABNEHNE BIDLIER B NOMELLI-
BapriBonoxapoonackas | wa, npessiwaousee 5 xfa. BewecTsa u MaTepuans!, CnocobHLIE BIPLBATLC K I0peTb.
PV BIIMMOALICTENM C BOAON, KMCOPONOM BOJAYXA WM APYT C APYTOM B TAKOM KONM-
ECTBE, 410 PACIETHOR H3GLITONHOE FABNEHME BIPHIEA B NOMELEHH NpesiLoet 5 KMa

TOPICME ra3k, NETXOBOCTITAMEHRIOUIAECS XHAKOCTH C TEMNEPaTYPO BCTILIN He Bo-
nee 28 ‘C 8 TaKOM KOMMHECTBE, 410 MOTYT 00Pa30BEBAT: N1APOrAI0BOVYLLHEE CHECH,

3 IpW BOCTUTAMEHEHYM KOTOPbIX PAIEHBAETCH MIGHTONHOE JABNEHNE EIDLEA B IOMELLE-
B3puiBoNOXapoonackas | Ww, npestiuaouiee 5 K. BelLeCTBa 1 MaTEpant, CIOCOGHIE BIHEATLCR # F0peTl
NPH B3AMMOAEACTEMM C BOZJOM, KNCIIOPOAOM BOJ/YXA Wik APYT C APYTOM B TAKOM KONM-
eTBe, 410 pACHETHOR HIGHITONHOR AABNEHME BIPHIEA B NOMeUEHHH Npestiuaer 5 klTa

TOPICHME W TpY/JHOFOPIOHE KHIXOGTH, TEEPASE [OPIOAHE W TDYAHOODIOSHE BELLECT-
83 1 MATEPUANH (B TOM "WICE MW W BONOKHA), BEWIECTEA W MaTEPUaNs, CNOCOGHbE
NPW B3AMMOAEACTBHM C BOROH, KMCAOPOAOM BOJYXA WM APYT C APYTOM TONLKO FO-
ETb, NPH YCIO0BHM, HTO NOMELIEHIS, B KOTOPHIX OHW HMEXOTCH B KAV Wk 06pa-
WEHUM, HE OTHOCSTCS K KaTeropusm A wm b

Bl -B4

Heropiowme BewIecTsa 1 MaTepuan B FOPSHEM, PACKANEHHOM W PACTIBNEHHOM
r COCTORHWM, NPOLECC 0GPABOTKM KOTOPLX CONPOBOXAAETCR BLAENEHHEM NYMHCTOR
TenNOTH, WCK M NIAMEHN; FOPIOHE Fa3tl, XWAKOCTH W TBEP/E BEUIECTE, KOTOPHE
CXMTAOTCS W YTMIMIADYIOTCH B KAUECTBE TONNMEA

A Heropioume BewecTsa n Matepuantl B XON0/HOM COCTORMMN

Kateropuposanne noMewuieHnii u 31aH1ii NPUMEHsIETCs Ul yC-
TAHOBJICHHUSE HOPMATHBHBIX TpeGOBaHMii 10 obecneyeHnio B3PLIBONO-
JKapHO# M NoXapHO# 6e30MacHOCTH.

Kateropuu nomeuteHuii onpeaensioresi nyrem nocaeaosatesb-
HO#i NPOBEPKH NPHHAUIEKHOCTH NOMELUEHHS K KATErOPUSIM OT BbIC-
weit (A) K wusweit (1).

Kateropmsi camoro 31aHmsi ONpeesisieTcsi CorlacHo CEAyioumMmM
PEKOMEHIALMSIM:

* 31aHME OTHOCHTCS K KATETOPHM A, €C/IM B HEM CyMMapHasi 110~

1/Lb TIOMEILEHMNIT KATeropui A npesbiliaet 5 % Beex nomelie-
Huit win 200 M. B ciyuae 0GOpy10BaHUs OMELLEHHI YCTAHOB-
KaMH aBTOMATHYECKOTO M0XAPOTYICHUs JIONYCKAeTCsi He OT-

Traea 2. Hemounuku u xapaxmepucmuxu nezamusnvix gaxkmopos 105

HOCHTb K KATErOPHH A 31aHMs1 M COOPYXEHMs!, B KOTOPbIX 107151
nomeutennii Kareropun A menee 25 % (Ho ne Gonee 1000 m%);
K Kateropuu b oTHOCATCS 31aHNSE M COOPYKEHMS, €CIN OHM
HE OTHOCSITCSI K KATErOPMM A M CyMMapHasi 1uiouah nomete-
Huil Kateropuit A u b npesbiinaer 5 % cyMmapHoit niowaan
Beex nomeutenmii wan 200 M. Jlonyckaerest He OTHOCHTD 31a-
Hue K Kareropun b, ecam cymmapHasi nioiuanb nometienmii
kateropun A u b B 31anum He npesbiaer 25 % cymMMapHoit
TUIOLIAIM BCEX PasMElLEHHbIX B HEM MOMelIeHNii (HO He Gonee
1000 M%) 1 9TH noMeLLeHHs 0GOPYAYIOTCS YCTAHOBKAMM ABTO-
MATHYECKOTO NOXAPOTYIICHUS
3/aHNE OTHOCHTCS K Kateropuu B, ecan oHo He oTHOCHTCS K
Kkareropun A uan b u cymmapHasi uiotab nomeeHmii kare-
ropyn A, b u B npesbiaer 5 % (10 %, ecnm B 31aHumn oteyT-
CTBYIOT nomelueHust kareropuit A u b) cymmaphoit niowann
Beex nomeuieHmit. B cayyae obopynosanmus nomeleHmit Kare-
ropun A, b u B ycraHOBKaMH aBTOMATHYECKOTO NOXapoTylie-
HUSI IONYCKACTCS HE OTHOCHThH 3alue K Kateropun B, eciu
cymMMmapHasi Tiollanb nomeiienuit kateropuit A, b n B ne
npesbiwaer 23 % (1o e Goaee 3500 M*) cymmapHoil nuomanm
BCEX PA3MELICHHbIX B HEM MOMELLEHHIT;
ec/IM 3aHKue He OTHOCHTCs K Kateropusim A, b u B n cymmap-
Hasi nuowans nomettennii A, b, B u I' npesbiiaer 5 % cym-
MAapHO#i TUIOIANN BCEX NMOMELICHHH, TO 31aHHE OTHOCHTCS K
kateropun I'. Jlonyckaetcsi He OTHOCHTH 31aHMe K Katero-
pum I, ecam cymmapHasi Iiolath NOMELICHUI KaTeropuii A,
b, B n I' B 3nanmuu He npesbiiuaet 25 % CyMMapHO# niouaim
BCEX Pa3MelICHHBIX B HEM nomeleHuii (Ho He Gonee 5000 M%),
a nomeuenns Kareropuit A, b, B u I' oBopyayioresi ycranos-
KaMH aBTOMATHYECKOTO MOKAPOTYLIEHHS;

« 3aHusi, He OTHeceHHble K Kateropusam A, b, B u T, otHocsT k

kateropum 1.

Ha obbekrax kateropmii B, I' u Jl BO3HMKHOBEHHE OTACNbHbBIX
NoXapos Oy/leT 3aBUCEThb OT CTENeHH OrHeCTOHKOCTH 3/1aHMii, a 06-
Pa3’oBaHMe CIUIOUIHBIX NOKAPOB — OT IIOTHOCTH 3aCTPOIKH.

2.4.2. FepmeTnyHbIE CHCTEMBI, HAXOASIWMECH NOA AABIEHHEM

TepMeTH3NPOBAHHBIE CHCTEMBI, B KOTOPBIX MO/l 1ABAEHHEM HAX0-
JUITCSE CKATHIE Tasbl M OKMIKOCTH (HEPEIKO TOKCHYHBIC, MOXapo-
B3PLIBOONACHBIE MM MMEIOLIME BBICOKYIO TEMMEPATYpy), WIMPOKO
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NIPUMEHSIOTCH B COBPEMEHHOM NpPOM3BOACTBE. Takne CHCTEMbI sIBISI -
IOTCSi MCTOYHMKOM TOBBILLIEHHOMH ONacHOCTH, M MNO3TOMY MNpH HX
NPOEKTHPOBAHNH, HITOTOBICHUH, IKCILIYaTALUMH M PEMOHTE JIO/KHbI
CTpOro cob/0aaThes yCTaHOBIeHHble npasuia n Hopmbl. K pacemar-
PHBAEMBIM YCTAHOBKAM, COCYIaM M CHCTEMAM OTHOCSHT MNapoBbie W
BOJOTpPeiiHble KOT/bi, 5KOHOMaii3epbl M naponeperpesarenu; Tpybo-
nposoasbl napa, ropmleﬁ BO/Ibl M CXKATOro BO3/yXa; COCYbl, LLUCTEP-
Hbl, GOYKH; GA/LIOHBI; KOMNIPECCOPHBIE YCTAHOBKM; YCTAHOBKH ra3o-
CHaGXeHMs.

OHUM M3 OCHOBHBIX TPEOOBAHMI, NPEABSBISEMBIX K CHCTEMAM,
HAXOMSLLMMCH MO/ AABJICHUEM, SBASICTCH UX FEPMETHUHOCTD.

Tepmemuunocmps — 310 HENPOHWULIAEMOCTh XHAKOCTAMM M ra3amMm
CTEHOK H COC}XHHCHMﬁ, OrpaHNYHBAIOLINX BHYTPEHHHE 06beMbl yer-
POHCTB M YCTAHOBOK.

TIPMHUMI FEPMETHYHOCTH, T. €. HEMPOHHUAEMOCTh, HCTIONb3YeT-
€51 BO BCEX YCTPOJICTBAX M YCTAHOBKAX, B KOTOPBIX B KauecTse pabo-
YEro TeJsia NPUMEHSETCs XHAKOCTh WK ras. Jror TIPUHLIKI SABASIETCH
TakKe 00513aTeIbHBIM JUISi BAKYYMHbIX YCTAHOBOK.

Jlo6Gbie cucTeMbl NOBbILIEHHOTO IABIEHUS BCEraa NPEeACTABASAIOT
€o00it NOTEHUNATBHYIO ONACHOCTD.

Kraccugpuxauus zepmemumnsix cucmem. TIPUHUNN TEPMETHUHOCTH,
HCIIONb3yeMblil TIPH OpraHM3almK paboyero npoiecca psila yCTpOHCTs
W YCTAHOBOK, SIBJISICTCS BAXHBIM C TOYKHM 3pEHUA Be3onacHoCTH Mx
aKcruyatauun. Y3 MHOXKECTBA repPMETHUHbBIX YCTPOMCTB M YCTAHOBOK
MOXHO BbUICAMTb Te, KOTOpble HanGosiee WHPOKO NPUMEHSIIOTCS B
npombiuuieHHocTH. K HUM crieyer oTHecTH:

1. Tpy6onpoeodsr. KWAKOCTH M ra3bl, TPAHCNIOPTHPYEMBIE 110 TPY-
6GonpoBoaam, pa3GuThi Ha CHEYIOUIME AECHTh YKPYNMHEHHbIX rpynn,
B COOTBETCTBMHM C KOTOPBIMH YCTAHOBJIEHA ONO3HABATENbHAsH OKPACKa
TpyGonposoaos (tabn. 2.17).

Y106bl BBIIEINTH BHA OMACHOCTH, HAa TPyGONpPOBO/bI HAHOCST
npeaynpexaaolme (CHrHalbHble) LBeTHbIe Kobua (Tabn. 2.18).

Tpu HaHeceHMH KOJIEll KEATOTO LBeTa Ha TPyGONpoBOabI € ONo-
3HABATE/IbHON OKPACKOI Ta30B M KMCJIOT, a TAKXe MPH HAHECEHUH
KOJIell 3eJIEHOrO LiBETa Ha TPyOONpOBOAbI C ONO3HABATE/NbHOM OKpa-
CKOIi BOZIbI KO/IbLIA MMEIOT COOTBETCTBEHHO YepHble Win Genble Ka-
eMkH mpuHoit He menee 10 mMm. Yneno npeaynpexaaiomx Koneu
KaKoro-nGo LBeTa JOJKHO COOTBETCTBOBATH CTENEHW OMNACHOCTH
TPAHCNIOPTHPYEMOTO BEIIECTBA.

KPOMC UBETHBIX CHTHAIbHBIX KOJCL NPUMEHSIOT TAKXeE Mpeay-
NPeXAAIOLUIME 3HAKH, MAPDKMPOBOUHbIE LIMTKH M HAANKCH Ha TpyDo-
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TaGiua 2.17. Oxpacka TpyGonposoion

‘Tpancnoptupyemas no TpyGonpoBoAY cpesa Liper oxpackn 1pyGonpososa
Bopa Benesuit
Nap Kpachuit ]
Boaayx Connih
Tasi ropiowwe  Heropowe Xenmih
[ Opaoxesii
Ulenow vonetostit
KABKOCTH FOPIHE U HErOpIoe Kopwessii
Mposwe peuecTea Cepui |

Tatinuya 2. 18. CHIMATLHME UBCTHbE KOTBIA, HANOCHMHIE HA TPYGONPOBOM

‘XapaxTepHCTVKa ONACHOCTH TRGHCTIOPTHPYEMOR Cpef Liser xoney
B3peiBOONACHEIE, OTHEONACHEE, NENKOBOCTIAMEHRIOUMECH BEECTBEA Kpacwuiit
Be30NacHe 1 HEATDANLIbE BEUIECTE Jenensit
BeuwecTsa Tokcwmbe Kenmuih
[y6OkVA BaKYYM, BHCOKOE ABNEHNE, PAMALINS M T. A Kenmi il

nposonax (uupposoe 0603HAYEHNE BELIECTBA, CIOBO «BAKYYM» JUISI
BAKYYM-TIPOBOJIOB, CTPEIKH, YKA3bIBAIOIINE HANPABICHHE JBHXECHMS
JKMIKOCTH, W JIp.), KOTOpbie pacnosaralorcsi Ha HamGonee OTBETCT-
BEHHbBIX MECTAX KOMMYHHKALHIi.

2. baanonsr 0as Xpawemus u NepeGO3KU CHCAMbIX, CHCUNCCHHBIX U
pacmeopennsix 2azoe npu memnepamypax 223...333 °K (-50...+60 °C).
Bannonsl n3rotosasiior manoit BMectumoctu 0,4—12 1, cpeaneit —
20—50 n n Gonbwoit BMectumoctn 80—500 a. Banousl Manoi u
cpe/Heii BMECTHMOCTH M3rOTOBASIOT Ha paGoune nasnexns 30, 15 n
20 MIla u3 yrnepoaMcToit ctanu M Ha paGoume nasieHust 15 u
20 MTIla M3 nernpoBaHHON CTAIN.

Jlnst Toro 4toGbl 1ErKo M GBLICTPO Pacno3HaTh GaIOHLI, NpPeaHa-
3HAYCHHbIC /U1l ONpPEIENeHHbIX ra30B, NPEYNpPex1aTh UX OUIMGOU-
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HOE HaroAHEeHHE M NPENOXPAHATH HAPYXKHYIO NMOBEPXHOCTL OT KOp-
PO3MM, HA 3ABOAAX-M3TOTOBMTENSX GALIOHBI OKPAUIMBAIOT B yCTa-
HOBJICHHbBIC CTAHIAPTOM LIBETA, HAHOCHT COOTBETCTBYIOLIME HALMUCH
W OTAIMuUMTENbHBIE Nonockl (Tabn. 2.19).

Tabaua 2.19. Oxpacka Garronon

BeuiecTso, Haxopsuieecs B 6annone User oxpack Gannona
Aot Hephuit
Auewien Bensii ﬁ
Bonopon Temno denenuit
Kcnopon, Fony6oit
Yrnexwenora Hepui ]
Jmnen ‘Ouonerosuit

Kpome Toro, Ha GauioHe yKasbiBalOT HAMMEHOBAaHME rasa, a y
FOPJIOBMHBI KaXxa10ro OanioHa Ha chepuyeckoil 4acTH OTYETAHBO
JIOJKHBL OBITH BBIOMTBI CICAYIOUIHE JIAHHbIC! TOBZIprIﬁ 3HAK npea-
NPUATHSA-U3TOTOBUTENS, NaTa (MeCsill, TO) M3roTOBACHHUs (MCnbiTa-
llHﬂ) W To/l CJCAYIOLIETO MCNBITAHMS B COOTBETCTBHM C MNpaBuIaMu
TocroprexHansopa (Hanpumep, NMpH M3roToBACHNM GANIOHOB B Map-
Te 1999 r. M nocaeayioueM ux ucnbitanun B Mapre 2004 r. crapat
kaeitmo 3—99—04); Bua TepmoobpaGoTkm, paGouee u npoGHoe rua-
pasaunueckoe nasienne (MIla); emkocts Gamnona (n); Maccy Ganno-
Ha (kr); kaeitmo OTK; o6o3HauyeHne AeHCTBYIONIETO CTaHAapTa.

Basu1oHbl /UIsi CKATHIX TA30B, MPUHAMAEMbIE 3aBOJAMM-HATIONHH-
TEAAMHU OT nDTpCBMTCﬂCFI, JIOJDKHBI MMETh OCTAaTOYHOE AaBJIEHHE HE
menee 0,05 MIla, a GawioHbl 1S PACTBOPEHHOTO AllETHIEHA — HE
menee 0,05 u He Gonee 0,1 MITa. OcraTouHoe AaBieHHe NO3BOsET
ONpeAC/InTD, KaKO# ra3 HaxoaMTcsi B GHJUIDMI!X, NPOBEPUTL repMe-
TUYHOCTh DAUIOHA M €ro apMaTypbl M rapaHTHPOBATH HENMPOHWKHO-
BeHue B GaIoH JPYroro rasa win XHaKOCTH. KDOME TOro, ocraro4-
HoOe AaBieHHe B DA/UIOHAX ISl aueTUiIeHa NPEnATCTBYET YHOCY aue-
TOHA-PACTBOPHUTES  AlIETHICHA (I'IPM MEHBLICM JIABJICHHH YHOC
ALUETOHA YBEJIHYMBACTCS, @ YMCHbIICHNE KOJIMYECTBA AlIETOHA B Ban-
JIOHE MOBbLILACT B3PbIBOONACHOCTH 3UCTMJ1CHH)A
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3. Cocydst dns cocuxcennvix 2az08. CKUKEHHbIE Ta3bl XPAHAT W
MepeBo3siT B CTALLMOHAPHBIX M TPAHCNOPTHBIX COCYAAX (LMCTEpPHAX),
CHaOXEeHHBIX BLICOKOXDMEKTHBHOI TenI0BO# H30MsIMeii.

JUnisi XpaHeHWsi W TPAHCTIOPTUPOBAHMSI KPHOTEHHBIX MPOLYKTOB
(a3oTa, aproHa, KMCJOpOJa M BO3/lyXa) M3rOTOBJSIIOT CrELMAIbHBIE
KPHOTEHHBIE COCY/Ib.

Tpancnoprhble cocyabl (UNCTEPHBI) OOBIMHO MMEIOT 06BEM 10
35 Thic. 1. HapyXHyio 1noBepXHOCTb pe3epByapoB OKpAalMBAIOT IMa-
JIbI0, MACsHOM WM @1IOMMHUEBOI KPACKaMM B CBET/IO-CEpblil LBET.
Ha TpaHcnopTHBIX cocy/laX HAHOCAT HAAMMCH W OTIHUMTEbHBIE 110~
socet (taba. 2.20).

Tatiua 2.20. Mapkwposka TPAHCTOPTHAIX COCYI0R (pelepnyapon)

fas Hapgwce « | Usernagmcn | Liser nonocy
Avmrax AMMYaK, ROBHTHI CHAXEHHLIA 123 Yepuuit Kentwit
Xnop Xnop, RAOBHTH CXYXEHHAT 133 Jenensiit Baupmveit
Docren FnosmTi CxvoxenHbit ra3 Kpacuit Baumisit
Kvcaopon Onacho YepHusit Tony6oi
Be ocTanshiie rask
Heropiowe Hammenosanwe rasa  cnoso «Onachos Xesoh Hepubi
Toposme Haumenosaime ra3a u cnoso «OrHeonachos Yepruit Kpacwuit

4. Taseonsdepsr. Onm MOTYT ObITh HU3KOTO (NOCTOSIHHOTO) M Bbi-
COKOro (nepemMeHHOro) nasiaenus. Iasrosibaepbl BHICOKOTO JaBaeHMs:
CAYKAT JUIs CO3MAHMA 3anaca rasa BHICOKOTo JamieHusi. Pacxonye-
Mblii M3 HEro ra3 NpOXOJMT Yepe3 PEAyKTOp, KOTOpbiii MOHMXKaeT
JIaBNeHUE W NOAIEPKHUBAET €r0 MOCTOSHHBIM B TEUEHHE BCEro npo-
uecca noaaym rasa notpebutenio. OGbIMHO Takue ra3roibiaepsl coon-
paioT M3 Garionos GonbLIOTO 06bEMa, U3rOTOB/SIEMbIX Ha pabouee
nasnexue MeHbiue 25, 32 u 40 MIla.

lasronpaepbl HM3KOTO JaBECHMS MMEOT GONLIIOH 0OBEM
10°—3 - 107 1 M NPUMEHSIOTCA JUIsSi XPAHEHMS! 3aM1aca ra3a, CrABKNBa-
HUSL NYILCALMI, BBUIAYM Ta30B, OTAENCHNS MEXAaHHUECKMX NpUMeceit
M IpYTHX Lienei.

KpoMme repMeTHuHbIX YCTPOMCTB M YCTAHOBOK, PACCMOTPEHHBIX
BbILLIE, B NPOMBIUIEHHOCTH UIMPOKO NMPHMEHSIOT COCYbl, MpeaHa-
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IHAUCHHBIC JUIS BEJICHNS XHMHHECKHUX M TEMIOBKIX MPOLIECCOB, KOM-
NPeccophl, KOTb.

Hpusiunni 603HUKHOGEHUS ORACHOCTNN 2EPMEMUMHBIX CuCTEM. AHa-
JIN3 TIOKA3BIBACT, YTO PA3TEPMETHIAUMS YCTPOICTB M YCTAHOBOK Mpo-
MCXOANT B pesyabTare ACHCTBMS 1e0T0 psiaa (akTopos, KoTopbie
MOXHO YCAOBHO PA3AC/NTh HA JIBE FPYNIibl — IKCIUIYATALHOHHbIE W
TEXHONOTHYECKHE,

[epsbie 0bycnoBnenbl PUIMKO-XMMHUCCKUMH CBOHCTBAMK pado-
HEro TeA, NapaMeTpaMu ero COCTORHMS, YCIOBUAMM IKCILIYATAUMM
n T K HAM, HANPHMEp, OTHOCAT: NPOTeKaHue MoBOMHBIX NpoLec-
COB B YCTPONCTBAX M YCTAHOBKAX, NPUBOASLIMX K 0C1abIeHNI0 npoy-
HOCTH KOHCTPYKIHK; 0GPA3OBAHUE BIPLIBYATHLIX CMECEt; HENpPaBHib-
HYIO SKCILIYATalmIo u p.

Bropbie cBs3anbl ¢ ACEKTAMH NPH M3TOTORICHHH, MOHTAXE,
TPAHCTIOPTHPOBAHMH M XPAHEHHM YCTPOICTH.

OCHOBHBIMH NIPHYMHAMM  PA3PYIICHUA WIH  PA3repMETHIALNN
CHCTEM MOBBLILICHHOTO JARNCHUS ABANIOTCS:

* BHCIIHHE MEXAHUUECKHE BOICHCTBIS,

* CHIXEHHE MEXaHHYeCKOi NMPOYHOCTH]

« HAPYIICHNS TEXHONOTHUIECKOTO PEKM!

* KOHCTPYKTOPCKME OlIINOKH;

© W3MCHEHHE COCTOSIHMSA TEPMETHIMPYEMOit CpPe/ibi;

* HEMCHPABHOCTH B KOHTPONBHO-HIMEPUTEALHBIX M NPEAOXpa-

HUTE/IBHBIX YCTPOHCTBAX;

* ownOKn 00CAYAKNBAIOLIETO NEPCOHAIA.

Onacnocmu, 6o3nuxaiowue npu napywenuu epmemunnocmu. B psuie
C/YHACB HADYLICHWE FEPMETHYHOCTH, T. €. PasrepMeTH3auns ycr-
POFCTB M YCTAHOBOK, HE TONILKO HEXENaTeNbHa C TEXHUUECKOi TOUKN
3PEHUS, HO M ONACHA /LIS OGCAYKMBAIOLIETO MEPCOHANA M NPOHIBOI-
CTBA B LUCOM.

Bo-nepsbix, HapyleHHe TEPMETHYHOCTH MOXET ObITh CBA3AHO C
B3PBIBOM. 3/1eCh C/IeayeT pasanyath ase npudnibl. C ool cTopo-
Hbl, B3PbIB MOXKCT SIBSTLCS CJACACTBACM HAPYLICHUS TCPMETHUHOCTH,
HANPHMED, BOCILIAMEHEHHE B3PLIBYATOH CMECH BHYTPH YCTAHOBKM.
C pyroii, HApYIICHHE TEPMETHUHOCTH MOXET CTaTh NPHYHHOI B3PbI-
BA, HANPHMED, NPH HAPYLIEHHH TEPMETHUHOCTH AUETHIEHOBOTO TPY-
Gonposoa BOIM3N YHACTKOB HapylleHus o6pasyercs aueTHACHOBO3-
JIyLIHASE CMECh, KOTOPAsi MOXKET BOCTLIAMEHMTLCH CaMBIMHM CHaGhiMi
TerIoBLIMH MMIyabcami. HesameueHHoe UIHTENbHOE FOPeHHe NpH-
BOANT K TAKOMY CHJIBHOMY Pa3’orpesy TpyGonpoBona, UTo aueTuien B
HEM CaMOBOCTIIAMEHSIETCS .
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BO-BTOPBIX, NPH PA3repMETHIALNN CONAIOTCH ONACHBIC W BPe/-
Hble NPOU3BOACTBEHHBIE (hakTOphl, 3aBHCHIIME OT GHINKO-XHMIUE-
CKHX CBOHCTB paboueil cpeasbl, T. €. BOJHUKACT ONACHOCTh!

* TOMYYEHHS OKOTOB MO BOIACHCTBMEM BBICOKMX WM, HA0GO0-
POT, HU3KHX TEMICPATYP (TEPMHHCCKHE OXKOIH) M W3-3a arpec-
CHBHOCTH Cpe/ibl (XMMHUECKHE OXOrH);

« TPABMATHIMA, CBA3AHHOTO C BBICOKHM JABNCHHEM 1a3d B CHC-
TEMe, HaNpuMep, HapylleHHe repMeTHYHOCTH GanioHa ¢ ra-
3om npu aasnennn 20 MIla ¢ obpasosanmnem oTsepeTHst ana-
METPOM |5 MM NpUBEAET K NOSBACHWIO HAYAILHON PCaKTHB-
HO# TarKM okono 3,5 KH; npu macce 6annona 70 Kr oH MOXeT
NpHODPECTH YCKOPEHHE M NEPEMECTHTHCS Ha HEKOTOPOE pac-
crosnme;

* PUIHAUMOHHASN, BOZHHKAIOWAN, HANPUMED, NPH HCTOALIOBA-
HUM B YCTAHOBKAX B KQUECTBE TEMIOHOCHTENS KHIKHX PALHO-
AKTHBHBIX METWLIOB, 00JANAI0IMX BBICOKHM YPOBHEM HOHM-
IHPYIOLIETO HIIYHEeHMs;

© OTPABACHMS, CBAJAHHBIC C NPUMCHCHUEM HMHCPTHBIX M TOK-
CHUHBIX TA308 W AP,

2.4.3. Crarnyeckoe 3neKTpHuecTso

DNEKTPOCTATHUECKNE 3aPA/ibl BOIHMKAIOT HA NOBEPXHOCTHX He-
KOTOPBIX MaTEpPHAIOB, KAK KWIKHX, TAK W TBEPAbIX, B pelyibrate
CIIOKHOTO MPOLECCA KOHTAKTHOM MEKTPH3ALMK. DNeKTPHIALUMS BO3-
HUKACT NPH TPEHUH JIBYX JIMINEKTPHUECKUX WIH JHIJIEKTPHUECCKOTO
M NPOBOAALICTO MaTepHaia, eciu nocaeannii naonuposan. Mpu pas-
JICICHUN JIBYX ANIICKTPUYECKHX MATEPHANOB NPOUCXOANT pasiene-
HHE JIEKTPHYECKHX 3apSIOB, NPHYEM MaTepHa, MMeomMil 6616~
LYIO AMDAEKTPHYECKYIO NIPOHHLAEMOCTD 3APSKACTCH NOJOKHTEILHO,
a MEHBIIYIO — OTpHUATEAbHO. Yem Gonblie pazIMyaloTCs ANk~
TPHYECKHE CBOWCTBA MATEPHAIOB, TEM MHTEHCHBHEE NPOMCXOIHT
pazieiienue M Hakorienue 3apsaos. Ha conpukacaiommxcs mate-
pHANaX € OMHAKOBLIMM AHINEKTPUUCCKMMM CBONACTBAMM (AMIJICK-
TPHUYECKO# NPOHMUAEMOCTBIO) 3APAIOB He oGpasyeTcs.

HHTeHCHBHOCTL 06Pa3’oBaHms NEKTPHYECKHMX 3APSUIOB Onpee-
JAETCH PATIMYMEM B INEKTPHUCCKHX CBOICTBAX MATEPHATIOB, 4 TAKKe
CHI0I M CKOPOCTLIO Tperua. Yem Gonbiue CHAA M CKOPOCTH TPEHMS
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TCJ'IbCKl’M COCTABOM CPE/IHMX CHCUMATBHBIX W BbICIINX )"ICBHMX 3a-
BEJICHMI.

HeoBXoauMocTh  NOATOTOBKM  BTOPOTO  M3Aakusi obycioBieHA
SHAUNTEABHBIMU M3MEHCHUAMM, KOTOpbIC NMPOM3OLLIM B CTPYKTYpe
YNpaBACHUS OXPAHOI Tpyaa B B3N ¢ pedlopMmoil (enepanbHbx op-
FAHOB HCNOAHKTEAbHON BracTn B 2004 r. Dr0 notpeGosano BHece-
HHS M3MeHennit B pasnen VI yueBuuka. B octansHoM yuebHuK e
NPETEPNEN CYUICCTBEHHBIX HIMEHCHMIT, KPOME BHECEHMs! MCnpaBie-
HUil, HEGONBLINX 1IONOTHEHMIT W YTOUHEHHS! CIIMCKA OCHOBHBIX 33KO-
HONATE/LHEIX M HOPMATHBHBLIX NPABOBLIX AKTOB 10 GE30MACHOCTH
TpyAa no coctosimio Ha 01.06.2005 r.

Bripaxaio nanexay, uto 2-¢ waganue ynebnnka takxe Gyier no-
JIOKHTENLHO OUEHEHO NPENOABATENAMH, YHAIMMUCH W paBoTHHKA-
MH ey oxpansl Tpyna. Asrop Gyner Gnaronapen 3a m06bie 3ame-
“3HHA, OT3LIBBL H MHEHMA, KOTOPBIE CIICAYET HANPARASTH B APEC W3-
JaTeNbCTBA HA MMST ABTOpA.

Buipaxaio GaarosapHocTs peuensentam npot. Mensenesy B. T.
1 Komuccaposoii T. A. 32 Tyl N0 peuensnpoBaniuio pykKonuc.

Baadumup Jlesucuros

Mpeaucnosune

CospemenHoe OOMIECTBO XAaPAKTEPUIYETCH BBLICOKMM  YPOBHEM
MCTONBIOBAHMA TEXHUMECKHX CPEACTE, TPEAHAZHAUCHHBIX JUIH YI0B-
NCTBOPEHUSE KMIHEHHBIX noTpeGHocTel uesnoseka. Cospemennbie
TEXHUYECKHE CPEICTBA CTAHOBATCH BCe GONEe IHEPrOHACHILICHHBIMK
W ABTOMATHIMPOBAHHBIMK. OIHAKO MO-NPEKHEMY KIIOUEBbIM 3e-
MEHTOM Ha NPOM3BOACTBE OCTAETCSH YENOBEK, NPHIBAHHBIT 0BCYKN-
BATh, YNPARIATh, KOHTPOJMPOBATE TEXHUUCCKHE CHCTEMBI M TEXHO-
JIOTHYECKHE IIPOLIECChI.

Tpuponnas cpena — Guocdepa — Bee MHTEHCHBHEE npeobpasy-
€TCH UCTOBEKOM B €10 MHTEPecax W npespauaercs s rexnocdepy. 3a-
JlaNa HeOBEYCCTBA 3AKNIONACTCH B TOM, 4TOGBI 9TH HeusGexHbie
NpeobpaloBaHus He YXYAUIWIN YCIOBUS CYlIeCTBOBaHMs Ha 3eme.
Jasepumsuimniicss XX Bek GbU1 BEKOM 0COGCHHO MHTCHCHBHOTO BHC-
APCHUA B KM3HD HOBBIX TEXHWYECKHX CPEACTB, OGLEKTOB, TEXHO/IO-
i, M, 4ro neyanbHo — Muorue HososseacHmst Gulin He Beeraa 06-
AYMaHHLIMK H 4ICTO HE CONPOBOXALTHCH AHATHZOM MOCACACTBHIA.
Tonbko Ha 1OpOre HOBOTO BEKA MEJAOBENECTBO NPUULIO K NOHHUMA-
HMIO TOFO, YTO JanbHeiilce GE30MIIHOE CTPEMIEHHE K YIORICTBO-
PEHMIO CBOMX BCE BO3PACTAIOUIMX KHIHEHHLIX NOTPeGHOCTEH MOXeT
NPHBECTH K HEFATHBHBIM TIOCHCACTBMAM JUIS HAlIEH MIaHeThi W ca-
MOTO YeJIOBEKa.

D10 OTPA3NIOCH B MIMEHEHHWM NPHOPUTETOB B PasBHTHH obLIe-
£THa, COIAHMN HOBBIX OOBEKTOB TEXHUKH, BHEAPCHHH HOBBIX TEXHO-
ruit. B Hactosiee Bpemsi TpeBOBaHMS GE30NACHOCTH W IKONOTHY-
SBISIOTCS. ONPEAC/SIONIMMH TIPH COZTAHUN M BHEAPEHHN HO-
TEXHMUECKHX OOBEKTOB i TEXHOJIOTHIT. H1 0aMH HOBBIH NMPoeKT,
oTBevaOUIMiiE HOPMaM Be30MacCHOCTH M OXPaHbl OKpYXaloliei
, HEe MOXeT BBITH Peann3oBan.

Takum 06pa3zom, caMma Xn3Hb MOTPeBOBAIA BOIHHKHOBEHMS HO-
HAYYHOTo ¥ 0Dpa3oBATEILHOTO HANPABICHMSI — DE30NACHOCTH
eATEALHOCTH. Be30naciocTs KU3HEACATELHOCTH — 3TO HAyKa
lOMq)ODTHl)M 1 Ge30NACHOM B3aMMOJICHCTBAYN HENOBEKA € TEXHO-
POt, 11e/1BI0 KOTOPOIl ABNSETCH COXPAHEHWE 3I0POBbSL M KHIHK
OBEKA, JALIKTA €10 OT ONACHOCTEH TEXHOICHHOTO, AHTPOTIOTEHHO-
N NPUPOIHOTO NPOUCXOAICHHS W CO3NAHHE KOMBOPTHBIX yCio-
KN3HH M IESTEABHOCTH,
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1 Gonblle PalIMuKe B INCKTPHUCCKHX CBOICTBAX, TCM MHTCHCHBHEE
NPOMCXOANT OGPAIOBAHME DNCKTPHUCCKHX 3APAL0B.

Hanpusep, aneKkTpoctarnieckie 3apsis 00pasyloTes Ha Ky3oBe
JBUTAIONIEIOCH B CYXYIO NOTOIY ABTOMODMIN, €CM PE3NHA KosieC 06~
JAAET XOPOWMMI HIOINPYIOLIMMHI cBOMCTBaMN. B pesyavtare Mex-
A1y Ky30BOM H 3eMJICH BOIHUKICT DNCKTPHYCCKOE HATPHKEHHE, KOTO-
poe MoxeT H0cTHrHYTH 10 KB (KHAOBOABT) M NPUBECTH K BO3HHKHO-
BEHHIO HCKPBI NIPH BBIXO/E “EI0BEKA W3 ABTOMODN/IA — Pa3psiiL uepes
4EI0BEKa HA 3EMIIIO.

Ha npouseosctse B pamiMuHBIX TEXHOJNOTHYCCKMX NpOLECCax
TaKKe 06pasyioTes GOAbIINE MCKTPUHECKHE JAPAILLL, INEKTPHUCCKHE
NOTEHUHANB! KOTOPBIX MOTYT JOCTHFATH JICCATKOB Knaosoabt. Ha-
NPUMED, 3apsiiibl MOTYT BOIHWKHYTh TPH MIMEABUCHMM, Mepechina-
HUM W THEBMOTPAHCTIOPTUPOBKE THEPABIX MATEPHAIOB, TPH NEPen-
BAHUM, NIEPEKAYMBAHHN 110 TPYGONPOBOAAM, NIEPEBO3KE B LIMCTEPHAX
JMINIEKTPUYECKHX KMIKoCTei (GeHanna, Kepocuna u ap.), npu ob-
PAtoTKE HA TOKAPHBIX CTAHKAX AMNCKTPHUCCKUX MaTepHanos (360-
HHMTA, OPICTEKNA M T. J1.), NPX CMATHIBAHUK TKaHeH, Oymarn, mieHkn
(Hanpumep, noanathichosoit). K npumepy, npn npoGyKcoBbiBannm
PE3NHOBOM JIEHTBI TPAHCIIOPTEPA OTHOCHTEABLHO POIMKOB HIAN PEMHs
PEMEHHOMN NEPEAYH OTHOCHTENBHO IIKHBA MOTYT BOIHHKHYTH /€K~
TPHYCCKHE 3apsiiibl € NoTeHMatom 10 45 kB.

Kpome Tpenusi, NpuunHOii 0Gpa3oBaHmusl CTATHHECKMX 3apAaOR
ABNSETCH IEKTPUUCCKAA MHAYKUMS, B PEIYALTATE KOTOPOH M301M-
POBAHHBIC OT 3EMIN TE/IA BO BHEWIHEM JICKTPUUECKOM NoJe NpHOO-
PETAIOT DACKTPUYECKMit 3apsaa. OCOBEHHO BEAMKA WHAYKUMOHHAsA
2CKTPOAM3ALNA HNEKTPONPOBOMALIMX 06bekToB. Hanpumep, na me-
TALTHYECKUX NpeaMeTax (asToMoGMIb M T. 1), H30AMPOBAHHBIX OT
3EMIM, B CYXYIO NOTOJY 1O ACHCTBHEM IEKTPHUYECKOFO N0 BHICO-
KOBOJILTHBIX JIMHMI 2/IEKTPONEPEaat WK rPo30BbIX 0BGIAKOB MOIyT
00Pa30BLIBATECS JHAUNTENBLHBIE INCKTPHUECKHE 3apsiibl.

Ha 9KpaHax MOHHTOPOB M TEACBH3OPOB NOJOKNTE/LHBIC 3aPsbl
HAKATUIMBAIOTCA MO ACHCTBHEM /ICKTPOHHOTO TY4Ka, CO3IABAEMOT0
NEKTPOHHO-1YUeBOi TPYOKOit.

Onacnvte u 6pedusie GaKmopst CMaAmMuHecKoz0 IAEKMPuHEcmea.
TIpH NPHKOCHOBEHMM EAOBEKA K NPEAMETY, HECYIIEMY IEKTpHUe-
CKMil 3apsil, NPOMCXOINT Pas’psil MOCAEAHETO Yepe3 Telo MelOoBeKa.
BeAnumnHbl BOSHHKMOLINX TIPH PA3PAIKE TOKOB HE BEAMKH, M OHM
O4eHb KpaTKoBpeMeHHbL. [109TOMy 271eKTpoTpaBM He BosHmkaet. Oi-
HAKO, pa3psil, KAk Npasuio, Bbi3biBacT pediIeKTOPHOE IBUKEHME e~
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JI0BEKA, YTO B PHIC CAYHAEB MOKCT NPHBCCTH K PEIKOMY ABHKCHHIO
PYKH, NAICHHIO YEJIOBEKA C BLICOTLI HIN €70 NONAAAHNIO B ONACHYIO
NPOM3BOJCTBEHHYIO J0HY.

Kpome 1oro npu obpazosanny 3apsaa ¢ GoabMM neKTphye-
CKMM NOTEHUMANOM BOKPY HHX CO3AACTCH MEKTPHICCKOE MOJIE No-
BLIUICHHOI HANPSKEHHOCTH. YCTAHOBICHO, Y4TO MIEKTPHUECKOE Noje
MOBBIULICHHON HANPSKEHHOCTH BPEAHO Uit denosexa. TIpn umres-
HOM NPEOLIBANMN UECIOBEKA B TAKOM nose Habaoaaotes dynkuno-
HWIBHBIC M3MCHEHWA B UCHTPUILHON HEPBHOW cHCTeMe, cepiaed-
HO-COCYANCTOI M APYIMX cucTemax. /L ueoBeKa, HaxomIerocs s
IEKTPOCTATHUCCKOM 1101€, XaPaKTePHA HOBLIICHHAN YTOMASEMOCTS,
COMIMBOCTD, CHUACHME BHUMAHHSA, CKOPOCTH ABHIATEABHBIX M 3pH-
TeAbHbBIX PEAKIMit.

HanBonbinag onacHoCTh NEKTPOCTATHHECKUX 3APSUIOB 3aKIIOHA-
€TCH B TOM, MTO MCKPOBO# Paspsiji MOXeT obaanars aHeprueit, 1ocTa-
TOUHO# JUIS BOCIIAMEHEHMS TOPIOEH MM BIPLIBOONIACHONH CMECH.
Hckpa, BOHMKAIOWAN NPU PaspsUike MIEKTPOCTATHHECKHX 3aPAA0E,
ABASETCH HACTON NPUYNHOI N0XKapoB u B3puIBoB. [1pn HanpsikeHun
3 KB MCKpOBO# Paspsil MOKET BLIIBATH BOCIUIAMEHEHUE NOYTH BCex
Napo- M ra3oBO3AYUIHbIX cMeceii; npu 5 kB — pocnaamenenne 6onb-
et HacTh roplouHX neuieii.

Tak, ynasenmue w3 paGoucii 30Hbl MBUIM M3 JIMIICKTPHUCCKOTO
MATEPHANA € NMOMOUIBIO BLITSKHON BEHTHIALMM MOKET NPHBECTH K
MAKOTUICHMIO B Aa30XO4aX SMCKTPOCTATHUCCKMX 3apsioB W OTAOKE-
nuii nen. TTosBACHHE HCKPOBOTO Paspsa B 9TOM CAy4ae MOXET
BBI3BATH BOCTLIAMCHEHHME WIN B3pBIB b, MasecThbl cayuan ouenb
CepLe3HbIX aBAPHIt HA NPCANPHATHAX B PE3YIbTATE B3PLIBOB B CHCTE-
MAxX BEHTHAALNM.

Tpu nepeso3ke NerkOBOCIAAMEHAIOIIMXCS KHAKOCTEH, NPH MX
nepekaUke 1o TpyGonpoBojam, CMBE M3 LMCTEPHBI MK 33 CHeT nJe-
CKaNMsi KMIAKOCTH B Hell HAKANAMBAIOTCA HNEKTPOCTATHIECKHE Fapsi-
Jlbl, W MOXET BO3HMKHYThH MCKPA, KOTOPasi BOCILIAMCHHT KHIKOCTh.

Hanbonbiuyio onacHOCTh CTaTHIECKOE 2NCKTPHYCCTBO TIPEACTAB-
JMCT HA NPOM3BOACTBE M HA TPAHCHOPTE, OCOBEHHO NPH HAITMUMM
NOKAPOB3PBIBOONACHBIX CMECEit, IBUIM M NAPOB JIETKOBOCTLIAMEHS 0~
UIMXCS KMIKOCTEI,

B GuITOBLIX YCAOBMSX (HANPUMED, MPH XOKICHUN 10 KOBPY) Ha-
KanmBalotes HeGObIIME 3apAAbl, W IHEPIUH BOIHMKILIMX HCKPOBBIX
PA3PANOB HEAOCTATOMHO U1 MHHLMHPOBAHMA NOXapa B OOBIMHBIX
YCoBHsIX ObiTa.





image58.jpeg
114

Paszdea 1. HIEHTHOHKAIIHSA HETATHBHBIX PAKTOPOB

KoutponsHsie Bonpocs!

L
2.
3.

1.
12.

Ha Kaxwe BMAb! NOAPa3RENseTcs Npouece Boaropanmal

Naiite onpepenenme ropenns 1 83puisa.

TepewncnuTe NOKA3aTeN NOXAPO- M BIPHIBOONACHOCTH BEWLECTS, FOPIO-
X Fa308 W Napos.

Ha308HTE OCHOBHBIE MPWAHHBI I HCTOMMIKM NONAPOB M BIPHIBOB Ha NPONHI-
sonctse.

Pacckawure 06 ocHOBNHBIX ONacHbix HaKTOpPax Nowapa.

. Kak knaccudmumpyiorcs repmeriunsie cuctemen?

Kak OKPaWMBAIOTCA M KaKaR MAPKMPOBKA CTABMTCA Ha TPY6ONPOROANI,
6annonsl, cocyned

. KaKomsi OCHOBHbIE NMPdAHEI BOJHWKHOBEWWA ONACHOCTH [EPMETHANBIX

cuctem?

. Pacckamure 06 OCHOBHBIX ONACHBIX (hAKTOPAX, BOIHMKAIOWMX MPh HAPY-

LIEHIH TEPMETHUHOCTH.

. KakoBbt il OGPA30BaHHA INEKTPOCTATHUECKHK 3aPAROR W B KaKix

NPOLECCax Ha NPOHIBOACTBE OHW BOIHIKIOT!

Yem BPEAHSI INEKTPOCTATHHECKHE NONA BLICOKOH HANPAKENHOCTHT

Yem ONAcHO CTATHYECKOE INEKTPMUECTBO W K KaKHM YPEIBLINAHHBIM CH-
TYaUMAM OHO MOXeT npusectul

Pazpen il

3ALLUMTA YEJNIOBEKA OT BPEAHbIX
U OMACHbIX NMPOU3BOACTBEHHbIX
MAKTOPOB

Sanaueit 3awmTel yenoseka ot OBIID spnsierest CHUAEHHE YPOB-
HA  BpeaHbIX  (aKTOPOB 0 yposHeit, He ‘mpesbinaiomwnx  T11Y
(TIK), 1 puckKa nossicHnst ONACHLIX (GaKTOPOB JI0 BEAMUMH NPHEM-
JIEMOFO pHCKA. OCHOBHBIC METOABI 3ALMTHLI YEI0BEKA NpeaAcTapiIeHbl
na puc. 3.1,

OCHOBHBIM W HauBoJice NEPCNEKTUBHBIM METOIOM 3aLNUTHI SB-
JIHETCH COBEPUICHCTBOBAHUC KOIILT[])‘KI.U"'I MalMH M TEXHOROIHYE-
CKHX NIPOLECCOB, MX 3aMCHA HA Bonee COBPEMEHHLIC W NPOIPECCHB-

Memods! 3auiums: Yenoeexa om OBIN®

BU S § S 0

( 5 Mpumerienue cpedcme 3awums
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g S || $© 88 ,% (]
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. Puc. 3.1. OcHOBHBE METOAR 3aUUITH Ycaonexa ot OBIM
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Hble, 00A1A101MEe MUHUMAILHEIM YPOBHEM OMACHOCTH, BBUICICHMS
BPCAHBIX BELICCTB, UANYYCHHIH.

Ecan xe mekmounts Hammumne OBIID npu paGote menbis, mc-
TOALIYIOT CIEAYIOUHE NIPUEMBI 3ALIMTHI

* VIUICHHE HYCJIOBCKA HA MAKCHMAIBHO BO3ZMOXHOE PaccTosiHHe
ot uctounnka OBIIMD;

o npUMeHeHne  poBOTOB, MAHMNYJIATOPOB, JMCTAHUMOHHOIO
VIIPABACHUS A5 MCKIIOMEHUSL HENOCPEACTBEHHOIO KOHTAKTa
yesaoBeka ¢ nerounnkom OBIM;

* [PUMCHCHHE CPEACTE 3AUIMTH YEN0BCKA.

CpescTpa 3alNTh HEI0BEKA NOAPAICARIOTCS Ha:

* cpeactsa kounektusroil saumtel (CK3), obecneumnsaionine
JAUMTEL BCEX PabOTalOUIMX HA NPEANPUATHH paBounx u cay-
KAUINX;

* cpencTsa MHAMBHAYAILHOM 3awmTel (CU3), obecneunsaiomme
3AUWMTY OIHOTO HENOBEKA, HENOCPEACTBEHHO BLINOAHSIOUIETO
paboty.

KOHCTPYKINM CPEACTS 3a1nThi PA3HOOOPAIHBL M ONPEAENsIOTCH

suiom OBID,

Fnasa 1

3ALLMTA YENIOBEKA OT ®U3UYECKUX HET ATUBHBIX
®AKTOPOB

3auTa 4eN0BEKa OT (PUINIECKNX HETaTHBHBIX (PaKTOPOB OCyle-
CTBASICTCH TPEMH OCHOBHBIMM METOZAMM: OFPAHMYEHMEM BPEMCHM
npebbiBaHmus B 30He ACHCTBHA (PUINUCCKOTO MO, YAAIEHHEM OT HC~
TOMHMKA 10/I M NPUMCHEHMEM CPE/ICTB 3AUMTHI, W3 KOTOPBIX Hak-
Gonee pacnpoCTPaHEHb! IKPAHBL, CHHAKAIOWLHME YPOBEHD (PUINUECKOIO
noss.

ApheKTUBHOCTL IKPAHNPOBAHMS NPHHATO BLIPAXATb B JICUM-
Genax:

9= 10 lg (My/I1), B,

rae T, 1 IT — cooTseTcTBEHHO Kakoii-11M60o napametp du3nueckoro
noast 10 i nocae IKpaHa.
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1.1. 3awmra or Bubpauun

Ammantyaa ckopocti subpatin  (subpockopoctn) v, MOXer
ObiTh OnpeneaeHa no gopmyne

3.1

e F, — ammantyaa sosmyuaiouieii sudpocuast, H; u — koadipu-
unent conporusaenmst, H - c/m; £ — uacrora subpaunn, N m —
Macca cuctemsl, Kr; ¢ — Koadbuument kecrkoctn cuctemsl, H/m.

Ha ocnose ananmsa (opmyasi (3.1) MOXHO caesath ceaylonme
BLIBOIBE: /LIS YMEHBIUICHNS BUOPOCKOPOCTH 1, HCOOXOAMMO CHUKATH
cuy F,, (chnxkarth BUOPOAKTHBHOCTH MAILIMKHLL) M YBEAHYHBATH 3HA-
MEHaTelb, 4 HMEHHO — NOBBILIATL CONPOTHBACHHE CHCTEMBI i 1 He
A0nycKath, YTOOb 2nfm = ¢/2nf. TIpn paBeHCTBE 3THX YACHOB HACTY-
TACT SABICHHUE PE3OHAHCA M YPOBCHDL Il)le:lIlMH PE3KO BO3pacTacT.

Takum 06pa3oM, Uisi 3aUHTh OT BUOPaLIMK HECODXOAMMO NpHME-
HATD CIICAYIOLIHE METOb:

* CHHACHHE BUOPOAKTHBHOCTH MalIMH (yMeHblIeHe cuabl F);

* OTCTPOIKA OT PE3OHAHCHBIX acToT (2nfm # ¢f2af);

« Bubponemndmposanme (yseanuenne p);

« pubporaieHue (YBeAUYEHHE M) — U BLICOKMX M CPEAHMX

4acToT;

* TMOBbILICHHE KECTKOCTH CHCTEMbI (YBEAHUCHHE €) — L1 HH3-

KHX M CPEHUX YACTOT;

« BUGpoNsOAALMS,

TPUMEHEHHE HHAHBHAYAIbHLIX CPEACTB 3aUIHTLI.

Oluxccnue subpoakmuenocmu mawur (yMeHbuienne cuibl F,) noc-
THFAETCH MIMEHEHHEM TEXHONOTMUECKOTO MpoLecea, NpUMEeHEHHEM
MALIMH ¢ TAKUMH KMHEMATHYECKHUMHM CXEMamH, MPH KOTOPLIX ANHA-
MHUECKHE MPOLECCHI, BbI3BIBACMbIC YIAPAMM, PEIKMMH YCKOPCHUAMMN
W T, 1. Obin BBl NCKIIOMEHB! WK NPEeACbHO CHHUACHbBI (lmnpu.\lcp.
3AMEHA KJENKH CBAPKOH); XOPOLICH JMHAMMYCCKOI W CTATHYECKOM
GaIAHCUPOBKOIT MEXAHNIMOB, CMA3KON W YMCTOTOH 0GpaboTKH BIAH-
MOZEHCTBYIOUINX NOBEPXHOCTEH; NPHMEHEHHEM KHHEMATHUECKHX 3a-
HerAeHUi NOHNAKEHHOH BHOPOAKTHBHOCTH (HANPHUMEP, HCHOALIOBA-
HHE HIEBPOHHBIX M KOCO3YOBIX 3yOUaTLIX KOIEC BMECTO MPAMO3YObIX);
3aMCHON  NOAUIMITHUKOB KauYCHMA HA NOMWMITHUKH CKOJALKCHMS;
NPHUMECHEHHEM KOHCTPYKUHOHHBIX MATEPHLIOB C MOBLILLICHHLIM BHYT-
PEHHUM TPCHHEM.
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Omempoiika om pesonancnuix wacmom (2nfm # ¢/2nf) 3aKmouaert-
CH B MIMEHCHNN PEXNMOB PABOTHI MALINHBE M COOTBETCTREHHO Yac-
TOTHI BO3MYLLIAIOLIEH BHOPOCHIbI; COBCTBEHHOIM YacTOThi KoaeGanmii
MALIMHBL NYTEM HIMEHEHHS! KECTKOCTH CHCTEMBI ¢ (Hanpumep, ycTa-
HOBKA pebep KECTKOCTH) MAN MIMEHEHMS MACcChl m cHCTeMbl (Ha-
NpUMeEp, 3AKPEIUICHHE HA MAUMHE JTONOAHHTENBHBIX MACC).

Cobersennas HacTora fj BUOPUPYIOWIEH CHCTCMBI ONPeaCsieTCs

no opmyne
1 [e
A3l

BuGpodemngpuposanue (yBeaMH4eHUE p) — 3TO METOA CHHAKEHHH
BHOPALNH NYTEM YCWICHHS B KOHCTPYKUHH MPOLECCOB BHYTPEHHETO
TPCHHs, PACCEHBAIOUINX KONEGATELHYIO IHEPIHIO B PE3yIbTaTe He-
0GpaTHMOrO NPeoGpPAIOBAHNA €€ B TEIIOTY tph AedopMaumax, so3-
HUKZIOWMX B MATEPHANAX, M3 KOTOPBIX M3rOTORJICHA KOHCTPYKIMA.
BubpozeMnduposanne 0CyNIeCTBISETCH HAHECEHNEM Ha BUOPHPYIO-
UIME [MOBEPXHOCTH CJIOS YIPYTOBA3IKHX MarcpHanos, obrAnA0IIMX
GONBUMMH MOTEPAMM HA BHYTPEHHEE TPEHHE, — MATKHX NOKPLITHI
(pe3nna, nokpuithe <Arat», neyoraact IXB-9, mactukn B/117-59,
"All'l‘l"lllﬁpllT") H KECTKHX (JIHC'TDIINL‘ TJIACTMACCHI, CTCKJIOM30]1,
THIPOU30J, INCTHE "UIK)MH"I“”; NPHMEHCHHEM MOBEPXHOCTHOIO Tpe-
Hust (HANpuUMep, MCNOAL30BAHME NPUICTAIOUINX APYT K JAPYTY Ila-
CTHH, KaK Y peccop), YCTaHOBKOM cnenmanbubix aemndepos. [pn-
MEPOM TaKHX AeMII(EPOB MOTYT ARAATHCH AMOPTH3ATOPbI ABTOMOOH -
i, KOTOpHIC NMOAABAAIOT PACKAUKY MAUIMHBL

Bubpoeawenue (yBeNNEHNE M) OCYIIECTBAAIOT NYTEM YCTAHOBKM
arperatos Ha maccusHblit ynnamenT (puc. 3.2). Kak suano u3 gop-

Puc. 3.2. YCTaHOBKA arperaTon Ha BHGPOFACHILEM OCHOBANHI: @ — 1a YHTAMEHTE

TPYHTE; 6 — HA NEPEKPHTHI

syabl (3.1) subporauenne nanbonee 3(dex-
THBHO 1IPH CPEIHUX M BBICOKMX YACTOTax BHG-
paunm. ITOT CNOCco6 Hawen WHPOKoe npume- g <
HEHUE NPH YCTAHOBKE THAKENOTO 060PYIOBAHHS !
(MOJIOTOB, NPECCOB, BEHTHISTOPOB, HACOCOB
M),

Onnum 3 cnocoGos noaamwieHus BuGpaLii
ABAACTCH YCTAHOBKA IMHAMMYECKNX BUBpOracy- <
Teneit, npeacTamasionmx coGoil aonoHMTeN -

HYIO KOZIEOATENBHYIO CHCTEMY C MACCOil m, W
KECTKOCTBIO ¢;, CODCTBEHHAS 4ACTOTA KOTOPOil

Jor = (1/2%) JJe,/m, =f, tae f— wacrora suGpa-  Pwe. 3.3 Cxema anma-
. MiIECKOro  BnGpOra-
LMK, YPOBEHL KOTOPOil HEOOXOAMMO CHH3INT, cHrens

CxeMa AMHAMMUECKOTO BUOPOTaCHTENs N0Ka3a-

Ha Ha puc. 3.3. [IuHamutiecknit BUGPOracuTeIb KPENHTCs Ha BUGPH-
PYIOLLEM arperate, No3TOMy B HeM B KIK/bIii MOMEHT BPeMeHN BO36Y-
Kaaores Konebanus, Haxoasummecs B npotusodase ¢ KoaeGanusimn
arperara. HCIlOCTaTXOM JAMHAMHYCCKOro B"ﬁpOTHCNTL‘JUI SIRISICTCH TO,
HTO OH NOAABASCT KONCOAHMS TOALKO 0l|pCllt3HCH|lﬁ)ii HACTOTHI, COOT-
BeTCTBYIOWEH ero cobeTsennoii. Takue BUOPOracHTENM NPUMEHSIOT B
ArperaTax, Hanpumep TypbOreHepaTopax, MMEIOUNX XapakTepHblil,
MOCTOSIHHBIH BO BPEMEHH IMCKPETHBII cniekTp BubGpaunn. Ha puc. 3.4
H300paXeH AMHAMMYCCKHIT BUOPOracHTe b C ABYMS CTENCHAMM CBO-
Gonwt 1 cxema ycranosku BuGporacutens Ha TypGorenepatope. [py-
3HKH NEpeMEaoTes 1o pe3nbe u pukcHpylotes raiikamu. 1o no-
IBONACT MEHHTH KECTKOCTL BUOPOTACHTENN, A CACNOBATENbHO, €ro
CODCTBEHHYIO 4aCTOTY M 4aCTOTY noaasasieMblx Buopaumii. Takue
anbporacuTenn y106HO HACTPANBATL HA 3A4AHHYIO YACTOTY.

7

a)

Puc. 3.4. @ — aHAMHHECKIA FACHTENb ¢ ABYMA CTENCHAMM CHOBOAL! LIS IHICAB-Te-
HEpaTopa; 6 — cxXeMa TYPOOArPEraTa ¢ AMHAMMICCKIM BHOPOrICHTEICM
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[osviuenue xecmkoemu cucmems: (yBenIHueHHe ¢), Hanpumep
nyrem yctanosku pebep xecrkoctn. Kak uano n3 dopmyabt (3.1)
37107 €1nocob 3PheKTHBEH TOJILKO TPH HU3KMX 4acToTax M B psie
caytaen CpeiHmX.

BuGpouseasyus 3akmovaeTcss B yMEHbIIEHHN nepeaayn xoaeba-
HHA OT HCTOYHHMKA BOJG)')KJIL‘I"U( JammnaeMomy (}G‘MKT)/ npH NoMo-
LM YCTPONCTB, MOMEIAeMBIX Mexity Humu. s suGponsonsiummn
yalle BCEro NPUMEHSIOT BUOPOM30AMPYIOUINE ONOPLI THNA YNPYTHX
APOKIAIOK, NPYKHH wiaK ux coderanmns. Ha puc. 3.5 nsoGpaxens
THNOBLIC KOHCTPYKUMH TIPYXKHHHBLIX M PE3HHOBBIX unﬁp()lawnu1'0~
pos. DPeKTHBHOCTL BHOPOM3OALTOPOB OLEHUBAIOT KOX(Pdhuumen-
TOM TIEPEAAYH, PABHBIM OTHOUWICHHIO AMIUVIMTYbI unﬁponepcMcuw-
Hutsi, BUOPOCKOPOCTH, BUOPOYCKOPEHHS 3ALNLIACMOTO 0OBEKTa MM
IlCﬁCTH)'K)lllCii HA HEro CWibl K COOTHBETCTBYIOLIEMY NAPAMETPY WC-
TOMHHKA nuﬁpuuuu:

KIT = Foew/ Fcr.

BI!GPO"JO!IS([IMN TOJLKO B TOM CAYqae CHHXaeT UMS]’XI[\HI\!, KO-
ma KIT< 1. Yem mensmie KI, tem sgupexrusree suGpomsonsums.
JLisi BHGPONIOAUPOBAHHBIX CHCTEM, B KOTOPBIX MOXHO npuHeOpeun
TpeHHeM:

KM= /() = 11, 3.2

rie £ — 4acToTa BLIHYXICHHbIX Koaebaunii; f; — cobcrsennas yac-
ToTa BUGPOM30AMPOBaHHOI cucTembl. Kak BHAHO M3 NpHBEACHHOM

Puc. 3.5, BUGpousoaupyioutie onopsi:
@ — npyAuHibie; 6 — peamiossie BUGpoMIOASTOPH

(opmyast, TonLko npu f/f; >J2 KM< I, T. e cumkaer nepenayy
BHOPALMK Ha 3aMILaeMBblii 00beKT. [10 KOHCTPYKTHBHBIM H KOHO-
MHUCCKMM  COOGPAXKCHMAM  CYLIECTBYCT ONTHMAILHOE  3HAMEHME
[/, =3...4, uro coorsercrayer KIT = 1/8...1/15.

Coberpennas  wactora  BUOGPOMIONMPOBAHHOIN  CHCTEMB! [ =
= 1/2r\Jc/m. YMHOXHB YMCANTEAb H 3HAMCHATEAL [IOAKOPCHHOIO
BBIDAKCHMH HA g — YCKOpEeHME CBODONHOIO MAACHWS, NOAYHHM
fi=1/2nJeg/mg. Tak kak mg — cmpa TAKECTH MawMMbl, 2
mg /=X, — CTaTHHecKas Ocanka BUOPONIOANTOPOB NOA AcicTBHEM
CIIbI THKECTH MALIMHBL, TO

fo =12ng/x,, . (3.3)

T. e. uem Goavwe crarnueckas ocanka BMOPOMIOASNTOPOB 110/
ACHCTBHEM BCCA MAWMHLI, TeM MeHbile £, a suaunt menbite KIT n
ayuue BHGPOH3ONSLMS,

AppextupHocTs BUGPONIOAAUMN B B MOKHO ONpEacanTL NO
opmyne

1 Y <
AL =20lg——=20lg|| = | ~1| ab. 34
e () -1} 2
Cxema pacyera subponsonatropos
1. Onpenensiior TpebyeMblii ypoBeHb CHIXKEHNS BUOPaLMm:
Ly =L-L,,,1b,

rae L — yposenb suOpaiin, 6e3 suGponsonsiumn, ab; L, — nonyc-
TUMBIi IO HOPMATHBAM YPOBEHbL BUOpaUMm.

2. M3 hopmyant (3.4) naxoaum Tpebyemoe OTHOWEHHE HACTOT f 1
J; v Tpebyemoe 3HaueHne cOGCTBEHHON YACTOTHI BHOPOM3OAMPOBAH -
HOM cHCTEMBI:

S
= Tu
Som (10“”""’" ‘1 "
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3. U3 opmyast (3.3) HaxoauM Tpebyemylo CTATUHECKYIO OCAIKY
BHOBpOM30AsTOPA:

s M.

7
o

4. Jlanee BHIGMPACTCH MaTepUal W ONPEAENAIOTCH NAPAMETPhi
Bubponsonstopa. Pacuer onpeaensiercs TMNoM BuGpomsonsTopa —
NPYAMHHBIA WiK ynpyrue (pesunossie) npoknanku. Hanpumep, ws
YNPYIHX NPOKIAIOK ONPEACISIOT TpebyeMylo TOMUIMHY W M0,
ONHOM NPOKNANKH:

hy =

Caon

mg

N

o

o0

rae E(H/MY), o, (H/M’) — COOTBETCTBEHHO MOAYIb YNpPYrocTH i
ZONYCTHMOE YIe/IbHOE HANPSKEHHE (ONPEAESIOTCH CBOHCTBAMM A
Tepuana npokaanku), m (xr) — macca BuGpupyloutero arperata, N —
HHCO NPOKAAIOK.

/

Ecan B pesyavtate pacuera (f_) nonysaercs Gonee 4, pacuer
\JoJy

BEAYT [UISi 9TON BETMUMHBI, HO B 5TOM cilyyac He obecneumpaercs
Tpebyemoe CHIKEHHE YPOBHA BUGPALUMN M HEODXOAMMO NPHMEHATH
JIPYTHE MEPONPHATHSE JUISE €€ CHILKEHMA.

Bubpon3sonnposatbcsi MOXET MCTOMHMK BMOpaLuu uan pabouee
MecTo oBCyAKHBAIOLIEro yeTaHoBKy nepconana. Ha puc. 3.6 u 3.7
110Ka3aHbl NPUMEPLI BUOPOM30 MM PAGONEro MECTa M MCTOYHMKA
BUGPALIMK — BEHTUASLMOHHON YCTAHOBKM.

Il 3awmThi OT BUGPALMK HEIOBEKA-ONEPATOPa NPUMEHAKTCH
pasnoobpasubie cpexctsa. Ha puc. 3.8 npeacramaena cxema pasme-
WeHHs cpeacTs BUOPO3aIMTEL onepaTopa, a Ha puc. 3.9 aaHa Knac-
cudMKalMA CPEICTB FAUMNTHL ONepaTopa.

Cpencrsa konektusHoi sauwmtsl (CK3) pacrionaraiores mexay
ncrounnkom subpaunn u oneparopom. K CK3 onepatopa otHocsT-
€Sl NOACTABKM, CHACHMSA, KaGHHbBI, PYKOATKH.

Bubposawumusie nodemagku — nanbonee npuemaemble CpeacTsa
3aUnThl OT o61eil BuGpaunn npu padore cros. OCHOBHOMN HaCTHIO
MOJCTABKY SIBJIACTCS ONOPHAsA MUIMTA, HA KOTOPOIt CTOMT M BbINONHI-

& & B & 3

@ B B & &y
/2

Puc. 3.6. YCTpofictiio suBpONIOInLItT pabonero Mecta

Yaen &

«

bt
[
[IRH

Puc. 3.7. YCTpoileTso BHGPOMIOIALIN BEHTIIAUMONHON YCTanoRKi: | — onopnas
minTa; 2 — sHGPOM3OARTOPEL J — KpBIKA Kopnyca; 4 — NOABMAHAR HACTh Kopryca;
5 — NPYKUNA; 6 — HENOABMANAS MACTL KOPYCH; 7 — RHGPONIOAMPYIOULAA NPOKIAIKA

er paBoty onepatop. Cpeactsa BUGPOHIOAALUNN MOTYT PaIMELIATLCH
CBEPXY TUIMTBI, CHU3Y TUIHTHI WM € OGEHX CTOPOH OJHOBPEMEHHO.
B 3aBMCHMMOCTH OT NPUHATON CXeMbI HX BIAMMHOTO PACHONOKEHMS
BUBDO3AUNTHEIE NTOJACTABKM HIFOTABINBAIOT C ONOPHBIMM, BCTPOCH-
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cu3 Yernoeex -

onepamop

Hemovynuk lNepedamoybie OnopHan
suBpayuy anemeHms! nogepxHocb

CK3

Puc. 3.8. Cxema pasmeutenint cpeactn suGpoauiTH

Cpedcmea eubpozaujumel
onepamopos

Konnexkmuetisie Mrdusudyanstbie

2
£
.
T

Pyxoamku

Modcmagku

Puc. 3.9. Cpeactsa BHGPOIIULLITH ONIEPATOPOR

HbIMH, HAKJZAIHLIMM WK KOMGHHMD()B&HHMMM HMGPDM]OJMTOPIIMH
(puc. 3.10). Ha npakTnke NPUMEHHIOTCH PAlIMMHBIC KOHCTPYKTHB-
HBIC CXEMbl TIOJICTABOK: € PE3MHOBLIMM M NHEBMOBULIOHHBIMH BHO-
pousonsitopamu  (puc. 3.11), ¢ npyKuHHBIMH BUOPOM3OASTOPAMH
(puc. 3.12).

Buﬁpo:«lwumuue cudenus TIPUMEHSIIOT, €CJIN ONEpaTop BbINOJHNA-
er pabory cumsi. [Moasuknbie paGoume MECTa, PacnolOXeHHbie Ha
TPAHCNOPTHBIX MALITHHAX M NEPEMCIUAIOLLNXCH TEXHOMOMMYCCKHUX ar-
perarax, OCHAWAKT CHACHUAMH CO BCTPOCHHBIMH CPEACTBAMM BUG-
ponsonsiumu. OTienbHble KOHCTPYKTHBHBIE BAPHAHThl BHOPO3ALNT-
HBIX CHACHMIi NpeacTaBieHbl Ha puc. 3.13.

BMG[JOJUMUIMMNL’ KaGunu MCNOJAL3YIOT B TEX CAyuasiX, KOraa Ha
YENOBCKA-oneparopa somciicmyn HE TONLKO hwﬁp&muu, HO Jpyrue
HEraTMBHbLIC dHIKTOphIZ WYM, MIIYYCHMSH, XHMHYCCKHME BEeulecTBa H
T. A BMSDOMIU[HTHB)( KabnHa B OTIIMYHMH OT OOBIMHBIX K(.\GHH, 3aumm-
UIAIOIIMX YeIOBeKa OT BPEeAHbIX (DAKTOPOB, YCTAHABIMBAETCH Ha BHO-

Puc. 3.10. Cxemut BUGPO3AWHTHEIX TIOACTABOK A5 BHOPOH3OIATOPOB: @ — ONOPHOIO;
& — BCTPOCHHOTO, & — HAKAAAHOIO; & — KOMOHIHPOBANHOIO

Puc. 3.11. BuGposautuTHeIe NOACTABKH ¢
PEIMHOBLIMM W TIHEBMOBAIAOHHBIMK
subponsoasTOpaMI: @ — rybuaTan pesu-
Ha; 6 — nepOPHPOBIHHAA PEIMHA; & —
peIMOBLE OPYCKM; 2 — LWIMILIPH
CKHE NHEBMOGALIONS, @ — KOABUCBOI
nnesmoGanIon

Puc. 3.12. BUOPOsaunTHEE TIOACTABKY
€ NPYKUHHEME  BUOPOMIOAATOPAMMN:
@ — NPYAMHBL CAATHA 1 CRny it G-
23CT; 6 — NPYAMHBL CAKATHS W WAPO-
BUIC NHCEBMOGALIONN; ¢ — NpYAHH-
HO-TPOCOBAS CHCTEMA C ONOPHEIMI PO~
AMKAMK; 2 — NPYAHHHAA 10IBECKA;
0 — CNapeHHbIC PECCOpbl

. 9

8 2

Puc. 3,13, BUGPOSIUINTHUE CHACHES C BIGPOHIOATOPANI: @ — YNIPYIaR HAKAAAKY;
G — YIpyTie OOPBL] @ — NIPYAHHEL, BCTPOCHIBIC B ONOPY; & — YITPYTHE NOLBECKH

POM3ONMPYIOLIMX Onopax. B 3aBHCHMOCTH OT JCHCTBYIOUIMX OAHO-
BpeMeHHO ¢ BubGpaumeii BpeanbX (haKTOpOB BUGPO3aLINTHBIE Kabu-
Hbl MOTYT ObITL LIYMOBHOPO3AWMTHBLIMH, NLUICBHOPOIAUMTHBIMI
T. 1. Ha puc. 3.14 npejcrasnena onHa u3 Takux KaGuH.
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;4 — cron onepatopa; 5 — KOHAHUMONED; 6 — BEULUIKA 15 01

Bubposawumusie pyxosmxu NPEAHAZHAYAIOTCH JUIA 3AMMTHL OT
JN0KaNbHOIT BUOpalttn pyk onepatopa. KoHCTpyKTHBHBIE CXeMbl BHO-
PO3AUMTHBIX PYKOATOK NPEACTaBICHb Ha puc. 3.15.

Tlo mecry pacnosioxenust BHOPOH3ONATOPOB PYKOSTKM KIACCH-
uumpyrores Ha:

* PYKOATKM C NPOMEXYTOUHBIMM BUOPOM3OASTOPAMK, B KOTO-

PBIX BUOPOM3ONATOPL PACHIOIOKEHBI MEXIY KOPIYCOM pyu-
HOM MALIMHLI W PYKOSITKON, OXBATHIBACMOI PYKOil onepatopa
(puc. 3.15, a);

) ) e B
%t, & =

6) :

Puc. 3.15. Kaaccumkaumst BHGPOIIITHLIX PYKORTOK: @ — PYKOSTKH C NPOMEXY-

TOMHBIMU BUGPOMIONNTOPAMI; 6 — PYKOATKH CO BCTPOCHHLIMM BHGPOHIOANTOPaM)

& — PYKOSTKH C HAKAQIHHIMI BUOPOMIONATOPAMM, 2 — PYKOATKM C KOMGHHHPOBAH -
HEIMI BUGPONIOARTOPAMH
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« DYKOSTKM CO BCTPOCHHBIMM BHODOM3OAATOPaMM, pasMmelieH-
HBIMH HEMOCPEACTBEHHO B Tesie pyKosiTKu (pue. 3.15, 6);

* PYKOSTKH C HaKIQAHBIMM BHOPOM3OAATOPAMM, B KOTOPBIX YN~
pyrue noauMepHbie HAKAAIKH M ODAMUOBKH pasMellensl Ha
HApYKHOM NOBEPXHOCTH PYKOATKM M KOHTAKTUPYIOT € pyKamu
oneparopa (puc. 3.15, 8);

* PYKOSTKH € KOMOMHMPOBAHHBLIMU BHOPOH3OAATOPAMM, Npei-
YCMATPHBAIOUIME  PAZTHYHBIE  COMETAHHMS  MPOMEXYTOUHBIX,
BCTPOGHHBIX W HAKJAALHBIX BUGponsonsTopos (puc. 3.15, 2).

B kauectse cpedcme undueudyaivhoii 3augume OT BUGPALMH HC-
NOAL3IYIOTCS: LISl PYK — BMOPOM3OAMPYIOLIME PYKABHLILI, NMEPUATKM,
BKIUIBIINA W NPOKAAILKK; At HOr — BHOpoM3onMpylowan obysb,
CTC/IBKH, MOAMETKH.

Buipozawumusie pykaguyn OTAMMAIOTCH OT OOBIMHBIX PYKABMIL
TEM, YTO HA MX JUIOHHOM YaCTH MK B HAKIIKE 3AKPEIUICH yNpyro-
JEMIDUPYIOUNIE H/IeMeHT. DTOT IICMEHT BLINOIHACTCH M3 HOPO/O-
na, oanako Gosee HheKTHBHO HCNONBIOBAHME NEHONACTA, TyGUa-
TOi pesuubl. TIPUMEHSIOTCH PYKABHULI € 3ACTHMHO-TPYOUATHIMM
anementamu (puc. 3.16). Ha pykasuue nmeiorcs tpybuarsie anemen-
ThI, JAKPEIICHHBIC HAKIAIKAMM W PACTIONOKEHHBIC BEPTUKAIBHBIMK
PAZAMM TIAPALIENLHO APYT APYTY W NEPNCHAMKYIAPHO OCH PYKaABH-
ubl. TakKe pyKaBMilbl MOTYT BBITIOAHATLCS € HAKJIAAHBIM KAPMAHOM,
B KOTOPbI BCTAWIACTCH HAKJIAIKA € 3NACTHYHO-TPYOUATBIMM 2J1e-
senTamm (puc. 3.17).

A

=
AA

1

S ? 3

= 3

B 2

=
. a #

Puc. 3.16. BUGpOIUITHAR pyKaBHLa © Prc. 3.17. Pyxanuua © Hakiaanus
BABCTHUHO-TPYDUATIMI DACMEHTAMM: | — KapManoM: | — HaKAATHOR Kapman;
NoBEPXHOCTL pyKasnus; 2 — TpybuaTeie 2 — Maxx 3 — oanactmv-

nemMenTh; J — HaKIAaKH HO-TpyGUaTEI InemenT
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a) 6) e)

Puc. 3.18. BuBposaunsmisast oGyni: @ — 1a yIpyrofl NOAOUIBE; 6 — CO CLEMIMIMI yit-
PYTHAE KaGayKaMH H TOAMETKOI: & — ¢ yrpyrofl crenbkof

BuGpozawumuas 06yes WITOTOBNACTCA B BHAC Canor, rnoaycanor.
101YGOTHHOK KaK MYACKHX, TAK H KCHCKHMX, W OTANYAETCH OT 00bIY
HOIT 00YBM HATHUMEM TIOJOWIBBL MAN BRAAILILA U3 ynpyroaemidu-
pyioero marepuaia (puc. 3.18).

1.2. 3awmra OT Wyma, Hppa- M ynbTpassyka

B 3aBHCHMOCTH OT TOFO, INIe HAXOAMTCH HCTOMHMK 3BYKA — Ha
OTKPLITOM NPOCTPAHCTBE WIK B NOMEWEHNH, — JUIS PACUCTA YPOBHS
wiyma B pacuetHoil Touke (PT) npusmensior pazinunbie Gopmyast.

Ha omxpuimom npocmpancmee (puc. 3.19) yposeHb 3ByKa B pac-
UYETHOMN TOUKE MOKHO ONpeaeanTsb no (opmyie

L=L,+G-10lg> - AL, 1.
Sy

3necs:

— L, — ypoBeHb 3BYKOBOH MOLIHOCTH MCTOMHMKA 3BYKA, nb.
D10 XAPAKTEPHCTHKA HCTOMHHKA, ONPEICAAEMAs MO ONPEACACHHBIM
METOAMKAM W OBBIMHO MPUBOJMMAs B €10 TEXHHUUECKHMX XapAKTepH-
CTHKAX;

— G — nokasareib HANPABACHHOCTH McTOuHMKA, 1b. D10 Tak-
Ke TeXHHYECKas XAPAKTEPHCTMKA MCTOYHMKA, MOKA3ILIBAIOLIAA HA
ckobKO AB IHeprust 3ByKa, HINYHAEMOTO B IAHHOM HATPaBICHUH
BosblIe WK MeHblle IHEPIrUK, KoTopas 3151 HINYHANACH MCTOUHN-

Puc. 3,19, Manysenie 38yKOBLIX BOAH HA OTKPHTOM NPOCTPANCTSE

KOM C TAKHM K¢ YPOBHEM 3BYKOBOM MOIIHOCTH BO BCEX Hanpasse-
HUSX ONMHAKOBO. 3Hauenne G OTPHUATENBHO, €CIM B IAHHOM Ha-
NPABACHHN HMIIYMACMAsk IHEPIHH MEHBIIE DHEPIHH PABHOMEPHO
MAAYUAOUIETO HCTOYHNKA, M NONOKMTENBHO, ecin Bonbie;

— § — nuowanb NOBEPXHOCTH, B KOTOPYIO MIIYHAETCH 3BYK
(5,=1 M%), M’ Hanpumep, ecin HCTOMHMK 3BYKA MAXOAMTCH Ha
oAy, T 3BYK pacnpoctpatsiercs B noaychepy u S=2xr’, me r —
PACCTORHHE OT UCTOYHHKA 3BYKA 10 PEIC‘ICTHO“ TOUKH;

— AL — cHUXCHME YPOBHSA 1UYMa HA TIYTH €0 PacnpocTpaHe-
Hus. ECm Ha nyTH 1IyMa HeT HHKAKMX NPENSTCTBII W paccTostue r
He Gosee 50 M, 3uatenne AL MOKHO NPHHUMATL HY/JICHBIM.

Takum OGPEI'JOM, €CAN UCTOMHHUK 3BYKA PACTONIOKEH HA NOBEPX-
HOCTH, T. €. naayuaer 3ByK B noaycdepy, opmyna moxer OuiTh
NPEJACTARICHA B CACAYIOUIEM BHIE:

L=L,+G-201gr-10lg2n~AL=1L, *(::~20Igr—8—AL (3.5)

B nomewenuu (puc. 3.20) yposenb lymMa B PacueTHON TOMKE
CKJIALLIBACTCH M3 NPAMBIX W OTPAKCHHBIX OT CTEH, MOJA H NOTOJNKA
IBYKOBBIX BOJIH, 1 €10 MOXHO ONPEACAHTH 110 Cieaylonieil hopmyie:

@ 4
L=t ,101g(§+§}m;, (36)

e ®© — (aKTop HANPARACHHOCTH, aHANOTMYHbBIR G u pashbit 1016
B — Tak HazbIBaeMast NOCTOsSHHAs NnoMeueHus1, M°,

Puc. 3.20. Manyenme JnyKoBbix BOAH i NOMEUICHHI

Tocrosunas nomeleHns onpeaensercs no Ghopmyne

“:ps "

Ia,

e @, — CPeAHHit KOIMHUUMEHT 3BYKONOrAAUICHUA BHYTPEHHNX
MOBEPXHOCTEH NOMELEHNS NAOWANBIO S, LISl NIPOM3BOIACTBEHHBIX

S

T ——
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noMerenuit on peako npessiwaet 0,3...0,4, HO MoxXeT GbITh yBeAH-
YEH CreuHanbHoi 06paboTKOI NoBepxXHOCTEH.

Ananus dopmyn (3.5) n (3.6) nokasmiBaer, YTO A ZAWNTH OT
AKycTHuecKuX KoneGanmii (wyma, undpa- u yabTpassyka) MOXHO
MCIOBIOBATH C/ICAYIONUINE METO/bI:

* CHMXCHHE 3BYKOBOIH MOWLHOCTH MCTOYHHMKA 3BYKA (YMEHbIlC-

nue L);
* pa3MeleHne pabounx MeCT C YHETOM HANpPaBACHHOCTH Many-
“EHHA 3BYKOBO# aHeprun (ymenbiuenune G);

© yaanenue paGounx MECT OT HCTOUHMKA 3BYKaA (yBEAHUeHue r);

* akycruueckas obpaGotka nomewenmii (yseanyenme B);

o 3BYKOM3O0AsSUMS (yBeanuenue AL);

o [pHMEHEHHE raymnTeneit (yeeanuenne AL);

* MPUMCHEHHE CPCICTE MHAMBHAYAIBHON JALUNTHL.

Cruxcenue 36yK060i  MOWNOCMU  UCMOMHUKA  36YKa  (YMEHbILIE-
Hue L") [DI)( CHHMAKCHHS 1IYMA MCXAHH3MOB M MallINH NPUMCHSIOT
METO/LbI, AHATOTHYHBIE METOMAAM, CHUXAIOUIMM BHOPAUMIO MawuH,
T. K. BUOPAUMs SABASETCSH HCTOUHHKOM MEXAHHMECKOTO 1IyMa.

AIPOANHAMMUECKHIT  LIYM, BHI3LIBACMBIA ABMXECHHMEM NOTOKOB
BO3AyXa W raia wn ODTEKAHUEM MM IJIEMEHTOB MEXAHHIMOB M Ma-
UIMH, — HanBoNee MOLHBIA MCTOMHUK LIYMA, CHUKEHHE KOTOPOIO B
MCTOMHMKE HauBosee CIOKHO, ﬂJlﬂ YMEHBUICHNSA HHTCHCHBHOCTH Te-
HEPALIMM LIYMA YAYYIIAKT 33POAMHAMUUCCKYI0 (OPMY 1eMEHTOB
MallMnH, 0OTEKAEMBIX TA30BBIM NOTOKOM, M CHMXAIOT CKOPOCTHL ABU~
KEHUA rasa,

Hamenenue nanpagaennocmu usipuenus wyma (ymenbiienme G).
[py pasmeiennn YCTAHOBOK C HANpPAmICHHBIM MIIYMCHHEM HE00-
XOJMMa COOTHETCTBYIOMIAS OPHEHTALMS STHX YCTAHOBOK N0 OTHOLIE-
HHIO K DBGO‘IMM M HACCNCHHBIM MECTaMm, NOCKOALKY BCAHMMHA Ha-
npasaeHnocTh Moxer pocturats 10...15 a1b. Hanpumep, orsepcrue
BO31yX03a60pHOIt WAXThl BEHTHANLUMOHHON YCTAHOBKM WIH yCThe
TpY6bl COpOCa CKATOrO rasa HeOGXOAMMO PAacnofaraTh TaK, MTOG!
MAKCHMYM MUTYHACMOro 1yMa Gbin HANPABICH B NPOTHBONONOXHYIO
cTopony ot paGotero mecta.

Yoanenue paGouux mecm om ucmounuka ssyka (ysennuewue r).
Kak suano n3 gopmynst (3.5) yseanuenmne paccTosus oT HCTOYHN-
Ka 38yKa 8 2 pasa NPHBOIMT K YMEHBLIECHHUIO YPOBHs 38yKa Ha 6 1b.

Axycmuseckas ofpaGomka noMewenus — 310 MEPONPHUATHE, CHU-
XKaouee HHTEHCHBHOCTL OTPAXKEHHOTO OT HOBCpXIIOCTCﬁ nomeueHns
(cten, notosika, nona) 3syka. [Uist 9TOM0 MPHUMEHSIOT 3BYKONOIIO-
waume obNMIOBKH NoBepXHOCTell nomewenns (puc. 3.21, a) u

a)

SRR

6)

Puc. 3.21. Akycriieckas 06paBoTKa NOMELCHIIL: @ — IBYKONOTIoWaouas 06anuos-

K nomewennii: [ — saumrasit nepdopuposannuit caoi; 2 — 1||yk(mmnulu‘-lluulm;\

aaTepHa; 3 — JAUMTHAS CTCKAOTKANB, 4 — CTEHA Wi NOTOA0K, 5 — ROy HbIR

NPOMEAYTOK; 6 — LAMTA W3 IBYKOTOIIOUAOUIETO MATEPHANI; § — IBYKONOTAOTHTEN
PAVIHUHBIX KOHCTPYKUHiL

wiTydHbie  (00beMHbIE)  HOIOTHTEAN  PABINYHBIX KOHCTPYKILHit
(puc. 3.21, 6), noaseMBaEMBIE K NOTOAKY noMenieHus. Mornouenne
3BYKa MPOMCXOAMT TYTEM MEPEXO/d IHEPIHH KOACOMOUNXCS HACTHIL
BO3YXA B TEIUIOTY 3a CHET NOTEPb HA TPCHUE B NIOPHCTOM Matepuasie
obamokn wan noraorureas. /s Goabieii 23PpPeKTHBHOCTH 3BYKO-
NOrAOWEHHs NOPHCTBIIT MATEPHAN JIOJIKEH HMETh OTKPBITLIC €O CTO-
POHBI NAJZCHUA 3BYKA HC3AMKHYTHIC TI0DbI. 3BYKONOTNOWAOWHE Ma-
TEPHAIBL XapaKTepH3YIOTCA KOIDDHIMEHTOM 3BYKONOIIOWICHMUS &,
PABHBIM OTHOLIEHHIO 3BYKOBO# SHEPINH, NOIIOWEHHON MATEPHATOM,
W 9HEPIMM, NALAOUICH Ha HEro. 3BYKONOMIOWAINING MATEPHAIB!
NO/KHEL MMeTh Koadduument 3pykonorouenms ve mexee 0,3, Hem
ITO IHAYCHME BLILLIE, TEM JIyMILC 3uy|<unor1|0mmoluuii Marepuan. 3ny-
KOTNOMIOUAIIINE CBOHCTBA MOPHCTBIX MATEPHANOB OnpeaeasioTcs
TOMAUIMHOM €101, YACTOTON 3BYKA, HATHYUEM BOIIYIIHON NPOCIOIHKH
MEXILY MATEPUAIOM W NOBEPXHOCTEIO noMelteHus. ekt cunxe-
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JesTebHOCTh MENIOBEKA SBASCTCS OCHOBOH €10 CYLICCTBOBAHMS.
Ha Tpynosyio AesTeibHOCTb HA NPOM3BOACTBE, B GLITY NPUXOINTCH
e mMenee 50 % KM3HM YeOBEKA. A MMEHHO B Mpolecce TPYAOBOI
ZIEATEBHOCTH HE0BEK NoaBepractes HanGonbuieii onackoctn. Tpy-
J0Bas ACATEABHOCTD HA NPOMIBOACTBE — NPOM3BOACTBEHHAS JICH-
TEABHOCTb XAPAKTEPU3YETCs HAMOONBLIMM YPOBHEM ONACHOCTH, Tak
K4K COBPEMEHHOE MPOM3BOICTBO HACKLILICHO MHOKECTBOM PasHOO6-
PA3HBIX IHEPIOEMKHX TEXHHUYCCKHX CPEACTB.

AHQIM3 NPONIBOJCTEEHHBIX ABAPHIT, TPABM, HECYACTHBIX Cy4a-
€8, npodeccHonanbHbIX 3a00NCBaHMIT NOKAILIBAET, YTO OCHOBHO#
TIPHUMHOI MX sipsieTest HecoGaoaeHue TpeGosanuii GesonacnocTy,
HE3HAHME YENOBEKOM TEXHOTEHHBIX ONACHOCTEH M METOIOB 3alMThi
ot nux. [Mpuuem uesopedeckuii (pakTop BO MHOIMX CyMasx spiser-
€5l FIABEHCTBYIOMIEH NPUIMHON BOSHUKHOBEHUS ONACHOCTEH.

MoaToMy M3ydeHHE ONACHOCTEH TPYIOBOI ACHTEALHOCTH, npu-
YMH WX BOZHWUKHOBCHMSI, METONOB M CPEICTB 3aIMMTHLI AOJKHO HB-
JATHCS OAHIM M3 OCHOBHBIX 2IEMEHTOB IPOMECCHOHAILHOMN NOATo-
TOBKM CNEUMANUCTOB PARTHIHOIO YPOBHS.

BesonacHocts (0Xpana) Tpyaa ABASCTCH HCOBXOMMMOIN M BaXHEH-
el cocramsionieii 6e30nacHoCTH XusneestenbHocTi, Jncunnanna
«Be30NacHoCTh KHIHEACHTEALHOCTH SIWIIETCS ODS3ATENBHON AMCLIAII-
JMHOI NPO(ECCHONANLHOI TIOATOTOBKH B CPEHMX M BHICIIMX npoec-
CHOHANBHBIX YueOHbIX 3aBencHmnaX Poccun. Paanen GesonacnocTu xmni-
HEZIeSITeLHOCTH — «Be30nacHoCTh Tpyas MOXET H3yuaThes B CocTane
JMCLMITMHEL «Be30NacHOCTh KNIHCACHTENBHOCTHY, KK 3TO OCYIICCTR-
JIACTCS B BBICIIMX YYCOHBIX 3aBENCHHAX, MO0 B BIIC OTACALHOI aMC-
UATUIMHBL, KK 9TO NPeIATacTCst B rOCYAapPCTBEHHBIX 06PA30BATeNbHBIX
CTAHIAPTAX CPEAHETO NPOPECCHOHAILHOIO 0BPA3OBAHMS.

B npewraracMoM yueGHuke 1o Ge3onacHOCTH Tpyaa ansi Beex
CHEUHANBHOCTEH CPEAHMX TIPODHECCHOHAIBHBIX YHeGHBIX 3aBeaeHmii
PACCMOTPEHb! OCHOBHBIE BH/ILI NPOMIBOACTBEHHBIX ONACHOCTEH, Op-
TAHM3AUNOHHBIE METO/bI M TCXHMMECKME cpeactsa obecrieuenus
GesonacHocTH Tpyaa. YpoBeHb HIIOKEHUS MATCPHANA PACCHHTAN Ha
BBICOKOKBAMM(DHUMPOBAHHBIX PaGOMMX, MACTEPOB, PYKOBOAMTE!
TIPOMIBOJACTBEHHBIX YHACTKOR M cMeH. OCBOCHHE MaTepuana yuebHu-
Kl M03BOANT OOYHAIOWEMYCS ONPEACsNTL ONACHOCTH, 3HATH OCHOB-
HBIC [IPHEMBI M CPeACTBA 3amMThl OT HuX. Bonee neraabHoe o3ma-
KOMJICHHE C OMACHOCTSMM, TPeGOBAHMAMH GC30NACHOCTH WISt KOH-
KPETHLIX NPOHIBOACTBEHHBIX YYACTKOB [AOIKHO OCYLIECTBANTLCH B
PAMKAX CHEUKYPCOB, NPH OGYUEHUH M MHCTPYKTAKE N0 OXPAHE TPYA
A NPOU3BOACTBE,

Pazgen |
OCHOBHbBIE MOHATHSA U TEPMUHOJIOIUSA

BE3OMACHOCTH TPYJA

Tpya — 370 11€1€CO00PA3HAs ACATENBHOCTD YENOBEKA, HANPaB-
JEHHAs HA BUAOH3MCHEHHE M NPHCTIOCODIEHHE NPEAMETOB NPUPOIbI
JUISE YIOBIETBOPEHHSI CBOMX KM3HEHHBIX notpebHogteit. Tpya (Tpy-
JIOBAst NEATEABHOCTB) NPEAYCMATPHBAET HATMYHE TPEX HNEMEHTOB, a
WMEHHO CODCTBEHHO TPYAOBOI AESTEALHOCTH, NPEAMETa Tpyaa M
epescTsa Tpyaa.

Ecnu TpyoBasi ICSTeIBHOCT HE0BEKA OCYWIECTRAAETCS HA NPO-
MIBOACTBE, €€ HAZLIBAIOT NPOH3IBOACTBENHON 1eATEALHOCTBIO.

TIpON3BOACTBEHHAR " ACHTEALHOCTL OCYIleCTRAsIETCH B pabouci
(PONIBOACTBEHHOM) 30HE.

PaGouas (NpoM3BOACTBEHNAN) 30HA — 3TO NPOCTPAHCTBO BLICOTON
2,2 M Hal YPOBHEM 110413 WK TUIOWAIKH, HA KOTOPBIX HAXOTCA
NOCTOAHHOIO WIM BPEMEHHOro MpedbiBaHus paboTalomnx
HHe mecTa).

Pabouee mecTo — 370 HacTh paGoueil 30HBI, B KOTOPOIl NOCTOSIH-
WM BPEMEHHO HAXOMSTCs paGoTalouime B Npouecce Tpyaosoit
reabHOCTH. TTOCTOSIHHBIM Ha3biBaeTCsl pafouee MeCTO, HA KOTO-
PaBOTAIOLIMIT HAXONNTCSH HE MEHee MONOBUHbI CBOETO pabouero
enn win Gosiee aByx wacos Henpepsibro. Ecan pabora ocywect-
S B PAVIMYHBIX MYHKTax paboueil 30Hbl, TO pabOuMM MECTOM
ercs Bes pabouas 30Ha.

B npouecce TpyaoBoit AeATENLHOCTH B PaboUei 30HE BOHUKAIOT
BHbIC aKTOPbI, BO3ACHCTBYIOUINE HA YCAOBEKA.

Herarusibie hakTopsl, BO3HHKAIOUIME B paboyeil 30He, — 3TO Ta-
APaxTOpH!, KOTOPHIE OTPHUATENBHO JACHCTBYIOT HA YEJOBEKA, Bbl-
YXYALICHNE COCTOAHMA 310POBLS, 3abosieBaHMs NN TPABMBI.
BosunkHoBeHHe HEraTMBHBIX (DAKTOPOB ONpENENAeTCs TAKMM
M cpeast 06uTakns (NPOM3BOACTBEHHON CPEabl), Kak onac-
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HUSL IYMA 33 CHET NPHUMEHEHHS 3BYKONOMOMAIOLIEH 0BAMUOBKM
MOXHO OLEHHTH 1O (hopmyte

AL=101g(B, /By), nb,

e B, u B, — nOCTOsIHHbIC MOMEILEHHS COOTBETCTBEHHO 210 M Noc/e
NPOBEACHUSA aKYCTHYECKOIT 0BpaboTKM.
TocTosHHYI0 NOMELIEHUs PACCYMTLIBAIOT NO opMmye

B=A/(1 - agy),

B KOTOPOi A:Za,s, — 3KBMBWICHTHAS NJOWAL 3BYKONOIIONIE-
Hus, MY, ag, = A/S,, — cpeannii xoahduunenT 3ByKOnornomenns
nomelenus, a a, S, S, — KoahuunenT 3sykonoraouemns oban-
LOBKH, COOTBETCTBYIOIAN €MY ILIOLIAL NOBEPXHOCTH M 0B1ast nio-
1WAk NOBEPXHOCTEH NOMELICHMS.

YcTanoska 3BYKONOMIOWAIONMX OGIHLOBOK CHHKAET YPOBCHbL
uyma Ha 6.8 1B B 30He OTPaXEHHOrO 3BYKa (BAAIM OT €O MCTOM-
HUKa) U Ha 2.3 1B B 30He NpeBATMPOBAHMS NPAMOTO WyMa (BGANIN
OT ucrounmuka). HeeMoTpst Ha Takoe OTHOCHTENLHO HEGOMIBIIOE CHM-
XKEHUE YPOBHS LIYyMa, NPHUMCHEHHE 0bnn1oBoK IIc!lCCOOGpEUNO no
CCAYIOUIMM TIPUYMHAM: BO-NIEPBBIX, CHEKTP LIYMA B MOMEILCHUH
MeHseTes 3a cyet Gonbueit adbexrusroctn (8...10 ab) obaunosok
Ha BBICOKHMX MacTOTax: OH Aenaetcs Gonee miyXuM M MeHee pasapa-
KAIOLMM; BO-BTOPBIX, CTAHOBUTCA GOsiee 3aMETHBIM WYM 060pyIo-
BaHHA, a CICAOBATCILHO, NOABASETCH BOIMOXHOCTL CYXOBOIO KOH-
TPOAs ero paboThl, CTAHOBWTCSH JIETYe pasroBapuBaTh, yayduiaercs
pasbopunsocts peun. [0 ITHM NPHUMHAM NOMEILCHHS KOHUECPTHBIX
3WI0B NOABEPralOT aKycTHYECKOI obpaboTke.

lu'ry-muc IBYKONOIMOTHTEAHN NPUMEHSIOT NPH HEAOCTATOYHOCTH
€BOGOIHBIX nOHCpXIleﬁ MOMEIIEHMS JUIA 3aKperUICHUs! 3BYKONO-
rAOWAOMWMX  06ANLOBOK. TTOrIOTHTENN PasIMUHBIX KOHCTPYKUMIA,
npeAcTaBasoumue coboii ofbeMHbIE TeNa, JANONHEHHBIC 3BYKOMNOMO0-
WAOIUIMM MATEPHAIOM (TOHKMMM BOJK!KHHMM). NOABCIMBAIOT K 10O~
TOJNKY PABHOMEPHO 1O mowanm. SdheKTHBHOCTL CHUKEHMS LIyMa
WITYYHBIMM  TIOIJIOTUTESAMH  PACCHHMTHIBAIOT NO yKﬂBﬂMHOﬁ Bbillie
dopmyne, npunnman A= An, rae A, 1 n — COOTBETCTBEHHO IKBUBA-
JICHTHAA NJIOLIAAL 3BYKONOMIOUICHUS OIHOTO NMOIAOTHTENS M HX KO-
JIHYCCTBO, []JIH CTAHAAPTHLIX MATCPHAJIOB OBAMUOBOK W THIIOB wryy-
HBIX JB_VKOHOUIOTIITCJIC“ IHAYCHUA K(YJ(M)HL\VIEHTOB 3BYKONOriome -
HHSL @ ¥ 3KBHBAICHTHOMN NA0IWANH 3BYKONOIOUEHHUS A\ H3BECTHH M
CONEPXKATCH B CHPABOMHBIX AAHHBIX 10 Gopbbe ¢ wyMoM.
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30)/'1\‘0"3117)"“1)1. ﬂpu HENOCTATOMHOCTH YKA3aHHbLIX BblllIC MEPO-
NPUSATHIT JUISL CHIUACHMS YPOBHSI LIYMa 10 JAONYCTHMBIX 3HA4CHMH
WIH HEBOIMOXKHOCTH MX OCYILECTBACHMA NPUMCHAIOT 3BYKOM3015 -
unio. CHuxenne IYMa AOCTHIAETCH 3a CHET YMCHBLICHHA HHTEHCHB-
HOCTH NPAMOTO 3BYKA NyTeM YCTAHOBKH OTPAAKICHMI, KaDUH, KOKY-
x0B, 3KpanHoB (puc. 3.22). CylHocTs 3BYKOH30AALMN COCTOUT B TOM,
YTO NAAAOMIAA HA OrPAXACHUE DHEPrUs ;myxouoﬁ BOJIHBL OTPAXAeT-
CH B JHAYHTEABLHO Goabiueit creneHu, Hem NPOXOAHT “EPE3 HETo.
3pykonzonupyoias cnocobHocTs (1) orpaxieHns BLIPaXacTCs Be-
JIMHMHON

AL =10 lg(Pyp/ Papow),
e P, n P,

- o — COOTBETCTBEHHO 3BYKOBAN MOLIHOCTH NPAMOITO
(NIAOIIETO HA OFPAAKJICHNE) W NPOLICALIETO Uepes Orpaxiachue
pyka, Br. 3ByKOH30M5LMS ONHOCIOHHOIN NEPEropoaKN MOKET [GIRYEN
onpeaenena no dopmyie

AL=20lg(myf) — 47,5, ab, 3.7)

rae m, — TIOBEPXHOCTHASL MACCa NEperopoaky, Kr/m® (my=ph; p —
IUIOTHOCTH MATEPHANA NEPErOPOJIKH, Kr/M% h — TomumMHa nepero-
poikm, M); f — uacrota 3syka, '

Kak suano u3 popmyast (3.7), 38yKOH30ASLMS NICPETOPOAKH TEM
Donplle, YeM OHa TAXeNee (lmm‘omeua 13 Gonee NAOTHOrO Mare-
puaia TOJALIE) M HEM BBILIC HacTOTa 3BYKA.

Tleperopoakn BuINOAHAIOT W3 Getona, KMpNkYa, jepesa W 1. f.
HauGosnee wymHbIe MEXaHH3MBI M MAUIHHBL 3aKPBIBAIOT KOKYXaMH,
M3TOTOBACHHBLIMH U3 KOHCTPYKUHMOHHBIX MATCPHAIOB — cranm, cnaa-

Uex K5 .

mmzm hl‘r‘m’l & 1 =

Puc. 3.22. Cpeactna ssykonsonsumi: | — IsyKoHIOTHpYIOUIEE OTpUkacHiue; 2 — 3ny-
KOM3OAHPYIOUHE Kabiibi W NYALTH YOPARACHUA, J — JBYKONIQAMPYIOULME KOKYXH]
4 — akycTwieckie dxpant; MU — HCTOUHHK wyMa
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BOB /IOMHHMS, NIACTMACC M P., W OOAMIOBBIBAIOT H3HYTPH 3BYKO-
NOMOLIAIOWMM MaTepuanom (puc. 3.23).

DKpanuposarue WCTOUHMKOB LIYMA AN PABOMMX MECT OCYIIECTH-
JSIIOT 110 CXEMaM, TMPHBEACHHBIM Ha puc. 3.24. 3aumTHbie cBoiicTa
IKPaHA BOIHHKAIOT H3-32 TOTO, YTO NPH OrubaHnm NpsaMoii 3ByKoBoli

Puc. 3.23. JuyKoHIOAMPYIOUIH KOKYX: @ — CXCMa KORYXA; 6 — KONCTRYKLIS KOKYXa
IEKTPOLBUTATEAN; | — IWYKONOTAOUIIOUINI MATEPHAT: 2 — TAYWIHTEAD Uy

Puic. 3.24. IKpanMpOBANNC HCTOUMHKOB LUYMA: 0 — CXEMA IKPANA; 6 — PAcHoOTOKe-

HHE IKPAHOB B BHUHCTNTCABNEX UCHTPAX; 6 — IKPAHMPOBAHKE HCTONHMKOR MCXaHH -

HeCKOro wyMa; / — wymHoe 0GapyIoBatie; 2 — IKpaN co IMYKONOLIOWAIOULER 0F-
Anuoukoft; 3 — paGovee Mecto; 4 — McKoBaR MR

BOJIHO# KPOMOK 9KPaHa 32 HMM 06pasyeTcs 30Ha 3BYKOBOI TeHH TeM
Bonbiueit NPOTAXKECHHOCTH, HEM MEHBLIE JUIHHA BOJIHbLI (Bhll.llc Hacro-
Ta 38yKa). T. K. 9KPaH 3alLHILAET TOALKO OT NPsAMOI 3BYKOBOIH BOJ-
Hbl, ero npumeHenne PEKTMBHO TOALKO B 061aCTH NpeBainpoBa-
HUS NPAMOTO IWIYMA Hal OTPAKECHHBIM. nO')TOMy IKPaAHBl HANO yCTa-
HABAMBATL MCXAY MCTOYHHUKOM LLIyMa H pﬂﬁ("lllM MECTOM, CC/IH OHH
PACIOIOKEHBI HEAMIEKO APYr OT aApyra. 3I!yKl)HI>lC IKPaHbl HIHPOKO
NPUMEHSIIOT HE TOAbLKO Ha NPOM3BOJACTBE, HO M B OKPYAalowei cpe-
e, HANPUMEDP JUIH 3aUIHTBI OT LUYMa TPAHCNOPTHLIX MOTOKOB 30HbI
NCUIECXOAHBIX NOPOXEK, NPOXOMAIUNX BOJL MArHCTPAIH. B kavecrse
JKPAHOB, CHHUAAIOUIMX YPOBCHb IYMA, HCNOABL3YIOTCH JECO3ALNT-
HBIC OJ0CHI, NOMOIAIINE 3BYK. JlecosammrHbie MONOCH JLONKHbBI
ObiTh CIVIOWHBIMH, be3 NPOMEKYTKOB, HEPE3 KOTOPLIC MOXET 1po-
HHUKATh WIYM. }IJHI ITOrO JICPEBbS BLICAXHHAIOT B HCCKONLKO pAAOB
(uem WHPEe No0A0CA JIECHBIX HACAKACHMIT, TCM .’ly‘llllC) B 1HAXMATHOM
MOPsJIKE, CHU3Y B 30HC OrOACHHON 4acTH CTBOJIA ACpPeBa BLICAKHBA-
10T KYCTApHUK. 3(‘XbQKTMIlII()C‘I'h CHHUACHHA 1IYMA JICCHBIMKW HACAXK-
JACHUSIMM YMEHBLIAETCS 3UMO#, KOIAA ACpeBbs COPACKIBAIOT ANCTBY.
f/zyummem NPUMEHAIOT UL CHHACHNS  A9DOAHHAMHYECKOIO
wiyma. TAyUIMTEAN WyMa TPUHSTO IenTh Ha  abcopbumonnbie
(puc. 3.25), ncnoabiyiolmne 0GAHLOBKY NOBEPXHOCTE BOIIYXOBOAOB
3BYKOMOMOLIAIOUINM  MATEPHAJIOM; peakTHBHbie (puc. 3.26) Tuna
PACIINPHTENbHBIX KAMED, PE3OHATOPOB, Y3KMX OTPOCTKOB, JUIHHA KO-
TOPLIX pasHa '/‘ JUTHHBL BOJIHBL 3aIJ1yLIAEMOT0 3BYKa; KOMG“"MPO'
BAHHBIC, B KOTOPLIX MOBEPXHOCTH PEAKTHBHbLIX rnyum'rcncii Oﬁlllillﬂ-
BHIBAIOT 3BYKONOIMOLIAIOWKM MaTepuaioM; skpatnnbie (puc. 3.27).

d
a)
5
5 5
L] L] 2)

Puc. 3.25. Caymirenn abeopBUsONNOro THNA: @ — TpyBuaTHil; 6 — MAGCTHHIAT;

& — coTonmiil; 2 — 3BYKONOFAOUAIOWAS 06IHLOBKA NOBOPOTA; | — TpyBonposoa; 2 —

kopnyc raywmtens; 3 — nephopaunoHHas cre ; 4 — CTeKIOTKaHB; § — IBYKONo-
raowAoui MaTepHan
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Puc. 3.26. Peaxtunisie mayumurenn: @ — kavepiuiis 6 — pesonancimiic o — uer-
BCPTBBONHONON; & — FAYIIHTEAL WYMD BHNYCKR MOTOLHKACTHOTD Jmmrarean

Puc. 3.27. Sxpanniste raymmrenn: a — cxemu maywmteich; 6 — rpaduk 1 onpeac-
1A CHICKCHNA WyMa raywntenes; / — mevaumeckuit mer; 2 — IBYKONOLAO-
maoumit Matepuan

Pcux'mnuuc TAYUIHTEH B OTAMYHK OT aﬁcopﬁunmlllux Jarnywalor
IYM B Y3KMX HaCTOTHBIX AnanasoHax NPUMEHAIOTCH VIS CHMXE-
HHA IYMA MCTOYHMKOB C PE3KO BBIPAXCHHLIMMH JHCKPETHBIMM CO-
CTARNAIOUIMMH. ECIIM TAKHX COCTaARISIOUINX HECKONBKO, INIYUIHTENL
BBINONHAIOT B BUAC KOM&MMGUH" Kamep u PE30HATOPOB, KAXALI U3
KOTOPBIX paccyMTan Ha 3arymieHue WIyMa ONpeAc/ICHHOrO Ananaso-
Ha. PeKTUBHbIE TAYWIMTEAM WMPOKO MCONBIYIOT A CHMKeHMS
1IyMa BbINYCKA BbIXIONHBIX rajoR ABurarenei BHYTPEHHETO Cropa-
Hua (pue. 3.26, 2).

DKPAHHBIC TIYHIUTEH YCTAHARIMBAIOT TEPE/l YCTHEM KAHIA JUist
BLIXOMA BOYXA B aTMocdepy uan ero 3abopa (Hanpumep, Uit BeH-
TWISUMOHHBIX WIH KOMIPECCOPHBIX YCTAHOBOK, BHIGPOCA CKATOIO
rasa 1 T. 1.). CXeMbl 9KPAHHBIX PAVIINTECH nokasaHbl Ha puc. 3.27.
DpheKTHBHOCTL UX TeM Bbilme, 4yeM GAMKE OHM PACnoNOKEHB K
yerbio Kanata, OQAHAKO [P TOM YECAMMMBACTCH MtIpaBaniccKoe
conporupicnue s cbpoca u 3abopa Bostyxa (1a3os), a ciejiona-
TeNbHO, W Bpems cOpoca. Tlpu pacuere i YCTAHOBKE TAKHX IylIHTE-
J1eil MILYT onTUMaIbHBI BapuanT. DddekTHBHOCTL rayumTeneit Mo-
et nocrurats 30...40 ab.

TIpi HAMMH HECKOABKHX MCTOUHMKOB CYMMApPHbLIi ypoBens
IBYKOBOTO JIARICHNS ONPEACseTcs No caeayioutnm Gopmynam.

Ec/im MCTOMHUKN 3BYKA OAMHAKOBbI, T. €. KAAULIH B OTACABHOCTI
co3naeT Ha paboueM MECTE OIMHAKOBBLIH YPOBERb 3BYKOBOTO Jlamie-
Hus:

=L, +10lgn, (3.8)

e L, — ypoBeHb 3BYKOBOIO JIAWICHHS, CO3AABACMbIA OIHMM MCTON-
HUKOM, 71— YHCIO OIMHAKOBBIX MCTOMHUKOB 3BYKA.
Ecan MCTOMHMKN 3BYKA PA3AHUHBL

L, =101g(10™5 4+ 10" 4. 410%%), (3.9)

e L‘, L:. veey L,, — YPOBHM 3BYKOBOIO AABJICHMS, CO3NABACMBIC KaXK-
JIbIM MCTOMHHKOM.

Ananus dopmya (3.8), (3.9) nokaselBaet, NTO NPH HATHUHK B
NOMCIUICHHH OAMHAKOBLIX MCTOMHHUKOB, YALUICHUEC NOJOBHHLI U3 HUX
CHHXACT YPOBCHb 3BYKA B NOMCUICHHH Ha 3 ab. ﬂpu HUIMYHK Ke B
TIOMCIUCHHH MCTOYHHUKOB 3BYKA, CHIBHO PalIMYaloINXCs 1o cBOCH
3BYKOBO# MOLIHOCTH, CYMMAaPHb{ii YPOBEHB 3BYKOBOTO IaBJACHMS! OfI-
peaensier B OCHOBHOM MCTOMHMK C HAMBOJBLICH 3BYKOBOI MOILIHO-
CTBIO. HHHPMMCP, NPH HAUTHYHHM TPEX HCTOUHHKOB, COIAAIOUIHX B OT-
JIeILHOCTH YpOoBeHb 3ByKoBoro nasaennst 100, 80, 70 ab cymmaphbiit
YPOBEHb 3BYKOBOIO NARICHMA 6y11e'r paBeH:

Ly =101g(10™ +10° +10) =100 aB.

Takum 06pasom, /UIsi PANMKAILHOTO CHHXCHWS YPOBHS LIYMa Ha
pabotem MecTe HYXKHO YAATUTH WIH 3arayliuTh Haubonee 1yMHbI
HCTOYHMK. TﬂK, YAQICHME HUCTOMHMKA Liyma B 100 JIB YMEHbUIHT
YPOBEHb 11yMa HEMHOTHM MeHee ueM Ha 20 ab.
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Cpedemea undusudyarsnoii dawumer. K CU3 ot wyma ornocst
YUIHBIC BKIAABILH, HAYIUHUKH 1 WAeMbI,

HlC/’IIdbﬂllll — MATKHE TAMIOHbI n3 VABTPATOHKOIrO Marepuana,
BCTARAACMBIE B CAYXOBOI Kanan. Mx pbexTHBHOCTL He OveHt Bbi-
CoKa u B 3aBHCHUMOCTH  OT HacToTel wyma Moxer COCTABANATDL
5...15 nb.

Haywnuxu nnorno obaeralor yunyo PAKOBHHY W yaepKuBaloTCH
Ha ronose ayroobpasHoii npyxunoii. Mx pekTnsrOCTL H3MEnsIeT-
s o1 7 4B ma wacrore 125 I'y z0 38 4B Ha wacrore 8000 T

Ulresu npusmensior NIPM BOACHCTBUN 1WYMOB OYeHn BBICOKMX
yposueii (Gonee 120 aB). Ouu JAKPLIBAIOT BCIO TOOBY “elnoBeKa,
T K. IDH TAKUX YPOBHSX WIYMa OH NPOHMKACT B MO He TONLKO Ye-
PE3 yX0, HO U HENOCpPEACTBEHHO yepes HEPEMHYIO KOPOGKy.

Ocobennocmu sauume: om ungppa- u yawmpasayxa. B npuHIMne,
JUISE 33WNTHL OT MHppa- u YALTPA3BYKA NPUMEHUMBI METOABI /LISt 3a-
WHTHI OT LIYMA, U30KCHHhIE Bblle,

Onnako ananus opmyant (3.7) NOKA3BIBACT, YTO JUIA 3a1UMTHI OT
HHU3KMX MH(pasByKoBbIX yacToT SBYKOM30NsS1MA Kpaiine neadek-
THBHA — TPeByIoTCH OueHb ToncThie 1 MaCCHBHBIC 3BYKOM30MPYIO-
ume neperopoakn. Takxe HeahekTHBHE 3BYKOMNOIIAUICHHE M aKy-
CThyeckas o6paboTka nomeenuii, Toatomy ocHOBHBIM METONIOM
Bopr6bl ¢ MH(pPasBYKOM strasieTcs Gopsba B uctounmke ero BOIHMK-
HOBEHMS.

Jpyrimu meponpusitusimm no 6oprbe ¢ undpasykom suasiores:

* TNOBbINIEHHE ﬁblcrpoxonuoc‘m MAWIMH, YTO OGCCHC‘IHBﬂeT

TEPEBONL MAKCHMYMA M3NYHCHHS B OGAACTD CBILIMMBIX Yac-
TOT, TAC CTAHOBATCA IDDEKTHBHEIMI IBYKOWIONSI LIS 31 Iny-
Konoriouenue;

* YCTPaHEHHE HUIKOMACTOTHBIX BHGpaLNi;

¢ TIPUMEHEHHE riywmmTeNeli peakTHBHOTO THRa.

VALTPAIBYK M3-32 OMEHb BHICOKMX YaCTOT GricTpo norowaeres 1
BOIYXE i MATEPHANAX KOHCTDYKIIMIT, N09TOMY OH pacnpoctpansiercs
Ha HeGo/bIIMe pacCTOAHMS. Jins sawmre or YALTPA3BYKa OYCHL 3(h-
hexTuBHOI sraseTca 3BYKOM3ONAUMS W 3BYKONoraoenme. M3 op-
Myawt (3.7) Buano, uto aia 3BYKOM3ONS UMM TPeByIoTCs TOHKME nepe-
TOPOAKH. OBKIMHO HCTOMHNKM YILTPAIBYKa 3aKNIOMAIOT B KOXYXH U3
TOHKON CTAMH, anioMHHNs (TomumHoi 1 mm), obkeeHHbIe BHYTpH

KoHTponsHsie Bonpock!

1. KaKoBbl OCHOBHBIE METORLI 3aUMTH! OT WyMa W BHEPaLHT

2. 4ro TaKoe BuBpOraweHME M B Hem OCOBEHHOCTS RUHAMMMECKOO BHBPO-
rawenmns!

3. Kak ocywecrsuts o1cTpoiiKy o7 pesonacal

4. B uem 3aKNIOYAETCH CYWHOCTE BHEPOREMNBHPOBANNA W KaKNE MaTEpHa-
Nibi ANA HETO NPUMEHNIOTCRT

5. [N Kakux 4acTOT BUBPALMH NPUMEHSIOT BWBPOTALICHME 1 MOBBILEHHE
MECTKOCTH KOHCTPYKUMHT

6. B uem 3aKNIOVAETCA CYWHOCTE BHEpOnIonauMk? [Tpi KaKom OTHOWEHIM
1/1; BuEpon3onaTopsl ymenbiaor BuBpawo? Msnowute cxemy pactera
e —— )

7. Kakue CK3 n CH3 npumensioTca Ans 3awmTel o1 subpauun? :

8. B Wem 3aKNIONAETCR CYWHOCTS aKyCTHuecKoH oBpPaBoTki nomeusera?
Kax wamenseTca yposens wyma u 3eyKOROR cnexTp npn aKycrieckon
06pabore? Kakue maTepansi PUMENAIOT AR aKyCTHIECKON 06paboTKi
 38yKonornauyenma?

9. B 4em 3aKMONIETCA CYUIHOCTE IBYKOWIONAUMM M KaKue MarepMansl Ham-
Gonee scpcherTuaHbI ANA 3ByKOHIONSLHT

10. Kak ycrpoensi rnywmtent wyma? B yem pastuua memay abcop6Lsonisi-
MW W PEAKTHBHbIMM INYWKTERSMI NO YCTRORCTRY ¥ XBPAKTEPY FNyLEHHR
wyma?

11. B Yem 3aKNIOYAETCH CYLUMOCTE IKPAHHPOBaHHA 38yKal

12. Kax 388ucHT ypoBens 38yKOBOTO RaBnenws Ha paBouem mecte of wncna
3IBYKOBOW MOWHOCTH HCTOMHHKOB Wymal

13. Kakue CHM3 npumensioTcs ans 3aumTe ot wymal

14. B 4em ocoBenmocts Gopsbul ¢ wndpa- u yneTpassyxom? Kakossi ocHos-
HblE METORbI HX CHWKEHUR Ha Pabownx mectax?

1.3. 3aWmMTa OT INEKTPOMArHHTHBIX NONEH W MINyYeHuH

3awmMTa OT UIEKTPOMATHUTHBIX nonei uanyuyeHuii umeer ob-
IUMC TIPHHIHILL B METO/bI, HO B 3aBUCHMOCTH OT Y4CTOTHOTO Mara-
30HA M XapPAKTEPUCTHK MINYUCHHS XAPAKTEPHUIYETCS PAIOM 0COGEH-

HocTeit. )
B HACTHOCTH, CICAYET pasiuyarh 0COBEHHOCTH JAWMNTHI OT:

MEPEMEHHBIX NCKTPOMATHUTHBIX Noaei; )
NOCTOSAHHBIX NCKTPHYECKUX H MArHHTHBIX noneu;
JIA3EPHBIX WINYYCHHIL; -
WH(pPAKPACHBIX (TEMIOBBIX) nanyuenni;

© YABLTPADHONETOBBIX HATYUCHHIL.
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OBuMMH METOIAMM 3ALUMTBI OT NEKTPOMATHHTHBIX MOJCH U M3~
JIYYEHMit ABASIOTCH CIEayIoLmne:

* YMEHbUIEHHE MOLIHOCTH TEHEPUPOBAHMS MO/ W UIAYUECHUSE
HEMoCPEe/ICTBEHHO B €10 UCTOMHMKE, B YACTHOCTH 3a CUET NpH-
MCHCHUS NOrA0TUTENEH NEKTPOMATHUTHON IHEPTUM (ITOT Me-
TO/L TIPUMEHNM, €CJIH TEHEPUPYETCS IHCPrusl, N3OLITOUHAs /LISt
PeANU3ALUNK TEXHONOTHUECKOTO NPOLECCa WK YCTPOiicTBa);

* YBEJIMMEHHE PACCTOSHMUSL OT MCTOMHMKA M3NYUEHMS

* YMEHbUIEHHE BpeMEHM npebbiBaus B 10J€ M MO BO3AECHCT-
BHEM HINYYCHMS ]

* DIKPAHMPOBAHME WINYUEHMS;

* NPUMEHCHHE CPEICTB MHAMBUIAYAILHOI 3alINTHL.

1.3.1. 3awmra OT NEPeMeHHbIX INEKTPOMArHHTHbIX
nones M ManyyeHmi

Kiacenpukaims METOAOB M CPEACTB 3AMMTHI OT HEPEMEHHbIX
2/IEKTPOMArHMTHBIX T0JICil M M3NyueHNit npeacTaBieHa Ha puc. 3.28.

Ymenvuwerue mowrocmu w3nyuenns 006eCnIeUMBAETCH NPABIIb-
HBIM BLIDOPOM TeHEpaTopa (MOIIHOCTL TEHEPATOpa 1eAecoobpazHo
BbIONpaThL He Gonee TOi, KOTOpas HEODXOAMMA JUIsl Pean3alimi Tex-
HOJIOTHYECKOTO npouecca i paGoThi yeTpoiicTsa). B Tex cayuasix, Ko-
/12 HEODXOAMMO YMCHBLIMTL MOUHOCTb MIIyYeHHUsi TeHEpaTopa, Uist
MIIYUEHHIT PAANOYACTOTHOTO JMANA30Ha NPUMEHSIOT NONIOTHTEN
MOLIHOCTH, KOTOPbIe 0CAabAsIOT IHEPIHIO NIIYHEHMs! 10 HEOOXO0AM-
MOIi CTENEHHM HA MYTH OT FEHEPATOPA K MIIYHAIOLIEMY YCTPOICTBY.

Toeaomumenu mownocmu GuIBAIOT KOAKCHAIBHBIE M BOTHOBOAHbIE
(puc. 3.29). Mornotutenem HEPIrUN CAYKAT CHELMAILHBIE BCTABKH
13 rpaMTa WM MATEPHAIOB YIJIEPOAMCTOIO COCTABA, @ TAKXE CleLH-
aibHble AMNEKTPUKK. TIpH NMOIIOWEHNH 2IEKTPOMATHHTHOI SHep-
THM BBUICISIETCS TETUIOTA, MOITOMY JUIS OXIaXIEHMs NOMIOTHTENeH
NPUMEHSIOT OXJIXAalolne pebpa (puc. 3.29, &) WK NPOTOUHYIO BOLY
(puc. 3.29, 6, ). JLisi BOJHOBOOB NPHMEHSIOT NOIJIOTHTENM MOLLHO-
CTHM Pa3IMYHBIX KOHCTPYKUMIL: cKoweHHble (puc. 3.29, a, 2), KinHo-
obpasubie (puc. 3.29, 6, 6), crynenyarsie (puc. 3.29, d), B Buae waid
(puc. 3.29, e).

Yeeauuenue pacemosnus om ucmounuka uznywenus. B panvueit
30HE WINYHEHMSI, T. €. HA PACCTOSIHUAX NPUMEPHO Gonblmx 1/6 nin-
Hbl BOJIHBI M3/IyueHMsl, TUIOTHOCTb noToka sxepruu (ITI13) ymernb-

Knaccugukayus memodoe u cpedcme 3awumel
om nepemerHbIx IMU u IMIT
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Puc. 3.28. KAaccH(uKalus METOIO0B  CPEICTB JAULITH OT MEPEMEHHbIX JIEKTPOMAT-
HHTHBIX NoAeil 1 wanysenmni

2

Puic. 3.29. KOHCTPYKIMS! MOFAOTHTEACH MOUIHOCTH JL18 BOTHOBOZOB W KO3
IR @ — € OXIUAAIOWNMH PeBpanit; 6 — ¢ NPOTOUHOM BOROH; & —
2 — KAMHOOGPAIHEIC; 0 — CTYNIENMATEIE; € — B BIAC WAils

(waeTcs 0GPATHO MPONOPUHOHAILHO KBAAPATY PACCTOSHMS, a HANpst

KEHHOCTH 27EKTPHUECKOTO M MarHMTHOrO noeit — oGparHo npo-
NOpUMOHATBLHO paccTosnMio. T. €. Npy yBeauueHHH paccTosHus o1
yeTounmuKa manydenms B 2 pasa 11D ymenbluaetcs B 4 pasa, a Ha-
npaxennoct (Ewn H) B 2 pasa.
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B Gnukieit 30He M3NYUEHUS NP PACCTOSHMAX NPUMEPHO MEHb-
WHX 1/6 UIMHBL BOTHBE MUTYSCHUS HAPAKCHHOCTL MNCKTPHICCKOTO
10151 YMEHBIIACTCS 0GPATHO NPONIOPUHOHANLHO KYOY, 8 MATHHTHOIO
NONS — KBAAPATY PACCTOAHMS JUIst 2NEKTPHUCCKUX M3nydaTencii, Ha-
TIPUMED JUIsl BBICOKOBOBTHBIX JINHMIL 2JIEKTPONEpPe/at NpoMbiliIeH-
HO# YacTOTHL. 15 MArHUTHBIX NAydaTeseii HA0DOPOT — HANPAKEH-
HOCTb MATHUTHOTO MO/ CHHAKAETCSE OGPATHO NPONOPUHOHAILHO
KyDy, a 2/ICKTPHYCCKOIO NOAS — KBAIPATY PACCTOAHMSL. DHEPIHA B
GIHXKHEH 30HE HE ManydaeTcs.

JL1si MCTOMHMKOB MATYdeHMsE NPOMBILLIEHHON 4aCTOTH ATHHA
3100
50
GAMKHEH 30HE WIYICHNS, A HANPAKEHHOCTH NEKTPHUCCKOIO NOMst
GbicTpo cHikaeTest ¢ ypenudenues paccrosims. Tak, npn yseanue-
HHH PACCTOSHMA B 2 PA3d HANPSAKCHHOCTHL HNEKTPHUECKOro Noas
yMeHbwaercst 8 8 pas. HanGosbuiee 3HaueHme HanpsxCHHOCTH
ICKTPHUECKOTO 1O/ BLICOKOBOALTHLIX JMHKMIL  cKTponepesay

MMeeT MecTo BOANIM KPalHUX (a3HbIX NPOBOLOB.

Vmenvwenue epesenu npebuiganus 6 noae u nod 6osdeicmeues u3-
aywerust. Kak suano w3 QopMmyi, npusesennsix B naparpagde 2.2.2.
payiena 2, napaMerpoM, ONpeAC/SIONINM NOCACACTEHS OBayIeHMs
Ui MenoBeKa, SBAACTCH IHepreTuyeckasn Harpyska (9H), kortopas
sasucut ot spemenn (T) Bosaeiictsns obGaywenns. Maxkcnmansno
JIONYCTUMOE BPEM$ HAXOXICHHS B 30HE 0BNYYEHHSI MOKHO Onpenc-
JIMTB B 3aBHCUMOCTH OT HACTOTHOTO JIHANIA30HA MATYHCHNS:

6-10° M, T. €. YCNOBCK BCEIrIa HAXOAMTCH B

poambi =S =
s

9H 9H 1
T Ty m = T a7, =2
E i TTERENTTIE)

Jlonyetumoe Bpemst NpeObiBaHus B 30HE MINYUEHMS YCTAHOBOK
NpOMbILLICHHO# YacToThl (50 Tu):

OLlHﬂK(). €CAH ITO BOIMOKHO, chICCOOGPZIJHO COKpAULITh BpeMst
l'lpcﬁhlﬂﬂlll{“ B 30HC OGJIY‘!CHH)! J10 3HAYCHMA MCHbLUIC JI0TTYCTHMOTO,
4TOObI M3DEKATH HEODOCHOBAHHOIO BHINIOAHCHHEM HEOBXOANMOI pa-
60ThI 0DNYUCHNA.

Iodvem uztysameneit u OUGzPaMM HANPAGACHHOCMU UAYHEHUS,
Grokuposanue ustywenus. V3iyqaloune aHTeHHb! HeOOXOMMMO noa-
HHUMATH HA MAOKCHMUIBHO BO3MOXHYIO BBICOTY M He [ONycKaTh Ha-
npaaeHns ayua Ha paGoune MecTa M TEPPHTOPHIO TIPEATPUATHS.

JUast 3auMThl OT SAEKTPHHECKHX MO/CH NPOMbBINUIEHHO# YacTOTh
HCOOXOAMMO YBEAMMUBATEH BLICOTY MOjBECA (ha3HbIX NPOBOLOB JMHMI
anexrponepenat (JISI), yMeHbwaTh paccTosHue MEKIY HUMH K
1. A Tlyrem npasibHOro BbIGOPA ICOMETPHUECKHX TAPAMETPOB
MOKHO CHM3MTh HANPSKCHHOCTH 2EKTPHUCCKOrO 1ot BOAM3N
1911 8 1,6...1,8 pasa.

JLast CKaHUPYIOLLHMX H3yuaTencit (BPatalommxcs aTeHH) B cex-
TOpE, B KOTOPOM HAXOANTCS 3ILMLIAeMblil 0ObeKT — pabouce MecTo,
NPUMEHSIOT CNOCOD GHOKMPOBAHMA MIAYUCHUS WM CHIACHHE €r0
MOUIHOCTH.

Ixpanuposanue uziysenui. IKPAHUPYIOT MO0 NCTOUHUKH W3y~
deHms, NGO 301bl, PIE MOKET HAXOMNTHCH HCHOBEK. DKPaHb MOTYT
ObiTh 3aMKHYTBIMH (ONHOCTBIO M3ONHMPYIOLIMMH M3TYHaIOlICE YCT-
POCTBO WIN 3aLUMIIAEMbIA OOLEKT) WM HEIAMKHYTBIMM, Pa3Int-
HOi1 (hOPMBI M PA3MEPOB, BLINOAHEHHBIMH M3 CIUIOWIHBIX, Nephopn-
POBAHHKIX, COTOBBIX WM ceTuarThix Matepuason. Ha puc. 3.30 noka-
3aH NpUMEP IKPAHHPOBAHMS MANYUaTeeil IKPAHAMH M3 CIUTOLIHbIX
marepuanos. Ha puc. 3.31 n 3.32 nokasanel npuMepbl 9KpaHnpoBa-
HUA M3AYMCHUS TIPOMBILUICHHON YaCTOTHI € NOMOUIBIO KO3BIPEKA M3
METALINYECKOI CETKM M HABECA M3 METALIMMECKUX npyrkos. Coto-
Bhie PCLIETKH, H30DpaxeHHble Ha puc. 3.33, NPUMEHAIOT JUIS 9Kpa-
HUPOBAHMS MOIHBIX BBICOKOYACTOTHBIX M3iyucHuit. [l nekmove-
MU DACKTPOMATHHTHOIO 3ArPA3HCHMSA OKPYAAloleil cpeabl 1 Tep-
PHTOPHH NPEANPUSTHS OKHA MOMELICHHIA, B KOTOPBIX MPOBOASITCS
paBoThl € IMEKTPOMATHUTHBIMI HIAYHATEAMH, IKPAHHPYIOT C NOMO-
1LbIO CETHATHIX WM COTOBBIX 3KpaHoB (puc. 3.34).

Puc. 3.30. DxpaNMPORAIIC: @ — HHAYKTOPA; 6 — KoeHcaTopa
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Puc. 3.31. Dxpannpyionnil KOIBPeK L WIKaBOM YNpamies BLKTOuaTes
anpskenmem 500 kB

Puc. 3.34. YCTanoBka COTOBMX PCHICTOK Ha OKIA: @ — € HAPYRHOR CTOPONBE G —
© puyTpeniei cropons; | — cotopas pewerka; 2 — oKonnoe crekio; 3 — non

DKpatbl HACTHUHO OTPAKAIOT M HACTHUHO HOMIOUIOT IAEKTPO-
MArHHTHYIO SHeprito. T10 cTeneHn OTPAKECHUS W HOMIOWEHNS! HX Y-
JIOBHO PAYICASIOT HA OTPAKAIOLINE W NOFIOUIAIOLIAE IKPAHbI.

Ompaxcarowue IKpans: BEINONHSIOT U3 XOPOLIO NPOBOAAUINX Ma-
TEPUATIOB, HAMPUMED CTAIN, MEAH, UTOMMHUS TONLMHOI He Mence
0,5 MM K3 KOHCTPYKTHBHBIX M NPOMHOCTHEIX cooGpaxennit. Kpome
CIUIOWHBIX, NEPHOPHPOBAHHBIX, CETUATHIX H COTOBBIX IKPAHOB MOIYT
NpUMeHsThCs: (DOMIBbIT, HAKICHBACMA HA HECylIee OCHOBAHME; TO-
KOMPOBOASIIME KPACKM (U151 MOBLILICHUS NPOBOAMMOCTH KPAacoK B
HUX 06aBASIOT NOPOLIKK KOUIOMAHOTO cepedpa, rpadmTta, Ciaku,
OKHCIOB METAUIOB, MEAN, ATOMUHNS), KOTOPHIMH OKPALIHBAIOT K-
PAHMPYIOLINE TIOBEPXHOCTH; IKPAHBI C METULIMIMPOBAHHOI CO CTO-
POHBI NAIAIONIECH INEKTPOMATHUTHON BOIHbBI OBEPXHOCTBIO.

Toerowaiowue Ixpars: BHNOAHAIOT W3 PAAHOTIOIIOWAIOIMX Ma-
Tepnanos. ECTeCTBEHHBIX MATEPHUAIOB € XOPOLIEH PAIHONONIOLIAI-
11eii CNocOBHOCTBIO HET, IOITOMY MX BRITIOAHAIOT C NOMOUILIO pa3-
JIMYHBIX KOHCTPYKTHBHBIX PHEMOB M BBEACHHEM PAIIHUHBIX NOTI0-
waomwHx 106aBoK B OcHOBY. B KauecTBe OCHOBbHI MCTIOAL3YIOT
KayuyK, NOPOJIOH, NEHONOAMCTHPO, TICHOMIACT, KEPAMUKOMETALIH-
HecKHe KOMINO3uUMM 1 T. 1. B KauecTse 100aBOK NPUMEHAIOT CaXYy,
AKTHBHPOBAHHBII YIONb, NOPOLIOK KapOOHMALHOIO Xenesa M np.
Bee skpanbi 0083aTeNILHO JIOJKHBL 323eMAATLCS Uit obecrnedeHust
cTeKanmst 0OPasyIoUMXCH HA HUX 3apA/I0B B 3EMII0.

Jlnst yBEAMMEHHS NOMIOIAIONIEH CNOCOBHOCTH IKPaHa MX aena-
10f MHOTOCN0iHBIMK M GOABIIOH TOMUMHEL, MHOFAA CO CTOPOHB! Na-
NQIOLLEH BOHB BBINOAHAIOT KOHYCOOGPA3SHBIE BBICTYIIBL.

Puc. 3.33. COTORME pewieTkH, IPUMENsentie 18 IKpaniposatis IMIT B wacTominx Haubosiee 4acTo B TEXHMKE 3AUMTHI OT MACKTPOMATHUTHBIX 110~
Awanasonax: @ — 20 | FTu; 6 — 20 10 TTu; 6 — 20 35 [T Aeit NPHMEHHIOT METALIHYECKHE CeTKH. OHM JIErKH, MPo3payHsi, 1o-

o




image74.jpeg
146 Pasdea T11. 3AUTHTA YEJIOBEKA

Tiasa 1. Jauuma werosexa om dusuneckux neeamugnoix paxmopos 147

ITOMY 0DECTIEUNBAIOT BOIMOKHOCTh HAGMIONCHHUA 32 TCXHOAOTHYE-
CKMM NPOLECCOM W H3NYMaTeNeM, NPONYCKAIOT BOIAYX, obecreumnpast
OxXJ1axACHHE ODOPYAOBAHMA 32 CYET ECTECTBEHHOI WM MCKYCCTBEH-
HOIl BEHTHASLAN.

DphexTHBHOCTL IKPAHOB NpUHATO oueHusath B Ab no dop-
MyJam:

AL =201g(E,/E); AL=201g(H ,/HY; AL =101g(I11,/T13),

ek, Hy, T3, — COOTBETCTBEHHO HANPSKEHHOCTL JACKTPHYC-
CKOIo, MarHuTHOTO NoAS KU IVIOTHOCTL MOTOKA SHEPIHK Nepe IKpa-
Hom; E, H, T2 — 1e ke napamerpsl nocie IKpana.

Pacuer adhekTMBHOCTH SKPaHMPOBAHMS 10BONLHO croxeH. [To-
ITOMY HQ NPAKTHKE NpH IIHGU[YC THIIOB 3KPAHOB M OLUCHKH MX ')(‘b-
(eKTHBHOCTH NCNOABL3YIOT MMEIOLMIiCA GOraThlil IKCHEPUMEHTAI -
MBI marepman, ﬂpcllCTﬂB!lCH"Hﬁ B CNPAaBOYHMKAX B BHIC Tabanu,
PACUCTHO-IKCTICPUMCHTUILHBIX KPHBBLIX, HOMOTPAMM.

Ha puc. 3.35 npesncransena nomorpamma st pacueta ek
THBHOCTH HanGo/lee PACTIPOCTPAHEHHBIX CETHATBIX IKpaHOB. OT10-
KB Ha KpaiiHeil IeBOi 0CKH OTHOWIEHHUE Wara CeTKM @ (paccTosnmne
MEKILY LCHTPAMM NPOBOJIOK CETKH) K JUIMHE BOAHBI A SKPAHHPYEMO-
rO MIIYMEHHA, A HA KpaitHeit NpaBoil OCH — OTHOWICHHE 1ara @ K
PAINYCY 7 NPOBONOKH CETKH, HEPE3 3TH TOMKH NPOBOST MPSIMYIO.
Ha nepeceuennm 5T0il npsiMoit o cpeneit ocwio Haxoaat ex-
TMBHOCTH 3Kpannposanust 8 1b6. DdubekTHBHOCTL IKpaHHpOBaHMs
MOXET JIOCTHTaTh JICCATKOB aeunben.

Tlpyu pacnosoxenun uanyuareneii B NOMELICHUAX NEKTPOMAr-
HUTHBIE BONHBI MOTYT OTPAXKATLCH OT CTEH M NepekpbiTHii. B pesyin-
TaTe B MOMEUICHHN MOTYT CO3AABATHCS 30HBI C MOBBILIEHHON MUIOT-
HOCTBIO SHCPIrUM MANYHCHUS. ﬂo:n’oMy CTCHbI M NEPEKPLITHA TAKMX
NOMELLEHNH HEOBXOMMMO BLINOHSATE € TJIOXO OTPAXKalolLeil noBepx-
HOCTBIO. Ol(pﬂlll"BZITh CTCHL! H NOTOJKH HYKHO M3BECTKOBOI N Me-
N0BOM Kpackoit. Heawast uenons3osarh Maciasmylo kpacky (ona orpa-
xaet 10 30 % 21eKTPOMArHMTHON DHEPrUK), OBAHUOBLIBATL CTEHBL!
Kacenem. ToBepxHOCTH NOMEIIEHNS, B KOTOPBIX HAXOAATCS MA1y4a-
TEU MOBBIUEHHBIX MOUHOCTEH, 0GANLOBLIBAIOT PALHONOIIONLAID-
LM MaTepHaIoM.

B 3aBHCHMOCTH OT TEXHONOTHYECKOTO npouecca uinyualouine
YCTAHOBKH ucﬂccooﬁpmuo PAIMELLATh B OTACACHHBIX OT APYIHX yua-
CTKOB NOMEIIEHHAX, MMEIONIMX HENOCPEACTBEHHBIH BLIXOA B Kopn-
1op M HapyXy. JUis 9THX uesieit NONXOAAT YINIOBBIE NOMEIICHHS nep-
BOTO M NOC/EAHEr0 HTaXei J1aHMNS.
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Puc. 3.35. Homorpasa a1s paciera ocnaGenys CBY-nons
METALTHICCKIMI CETRAMI

Hcroununkn HAUTYHEHHR JNOJKHBL HMETH C';IIIHT“\thIﬁ llﬂClIOp‘t:
nepei ux CTPOHTEILCTBOM nim y(‘f:lHOllXDii NPOBOAUTCH pacyeTHbin
PAIHONPOrHO3 U OCYUIECTBARETCH €ro AKCMEPUMEHTUILHAR nposep-
Ka. an BhINOAHCHHH p:muorlpornoaa HeobxonmMo YUMTBIBATH BO3-
MOKHOCTb NEPEHIIYUEHHs OT OTPAKAIOUIMX OOBEKTOB HA MECTHO-
CTH — Kee306eTOHHBIX J1AHHI 1 COOPYXEHMIT, METULIHYECKMX Or-
PAKICHNH, KOHCTPYKLIMI M T. L

Cpedemea undusudyaavnoir sawumst. K CU3, KoTOpBIC NpHMEHS-
0T U151 3AUMTHL OT YICKTPOMATHHTHBIX IIL’I)/‘[CMH“. OTHOCST. PAanO-
JAUIMTHBIC KOCTIOMBI, KOMOMHE30HbBI, (ImpTyxu, OUKH, MACKH M T. I
(puc. 3.36, a, 6). lannsie CH3 nenonn3yior MCTOL SKPaHUPOBAHMS.

PaaMosaiiTHBIE KOCTIOMBI, KOMOMHE30HE!, (haptykn B obmiem
cayqac WbITCH M3 XJ\OII‘IiITOGy,\Hl)KHDIU MATePUANA, BLITKAHHOTO
BMECTE C MUKPOINPOBOAOM, BLINOAHSIOUIMM PONL CETHATOrO IKpaHa.
1llaem 1 Gaxwibl KOCTIOMA CACAAHBI M3 TAKOMH KE TKAHM, HO B LLJICM
Crepen BUinTb OYKM W CHEUHANBHAS NPOBONOHHAN CETKA s 0b-
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Puc. 3.36. CpeacTsa 3awuThi OT MCKTPOMATHITHEIX MIIYHCHHIL: @ — paanosauT-
MBI KOCTION: ] — METUIMNECKAS WIH METIUUTHIMPORAHHAA KacKa; 2 — KOMOMHEIOH
M3 TOKOMPOBOAAWEH TKAHK, J — NPOBOAHMKY, OGCCTICUUBAIOLINE HICKTPHULCKYIO
CBAIL MEKAY OTACALHBIMM HAEMEHTaMIt IKPAHHPYIOULETO KOCTIOMA; 4 — PYKABMLLL M3
TOKONPOBOAAWCH TKaHM; 5 — GOTHHKM ¢ ACKTPONPOBOAAIMMK NOZOWBAMK; 6 —
BHLIBOL OT TOKONPOBOARWIEH NONOWBH: § — JAWNTHAA MACKA € NephOPIUHOHHBIMI
orsepetaMit: 1, 2, 3 — NOpOIOHOBKC MPOKAAKI; 4 — PEMHM KPEIICHHS MACKH;
5 — nephopaunonHbie OTBEPCTHR

nervennst apixauust. IDPEKTHBHOCTL KOCTIOMA MOKET MOCTHIATL
25...30 ab. [lnst 321MTHI £23 NPHMEHSIOT OUKH CHEUHATBHBIX MAPOK
€ MCTALITM3NPOBAHHLIMM cTeKAaMH. [TOBEPXHOCTH CTEKON NOKPbITA
TUIEHKOIi AMOKCHAA on1oBa. B onpase BluTa MeTainyeckas cerka, n
OHA TUIOTHO MPUACTAET K JIMUY Ui MCKIIIOYEHMS POHMKHOBEHMS
nanyueHms cOoky. DPPeKTHBHOCTL OMKOB oucHuBaeTcs B 25...35 ab.

1.3.2. 3awmra OT NOCTOFHHBIX INEKTPHYECKMX
H Mar#MTHbIX nones

Tak ke Kak W JUlst IPYrux BUAOB (PM3MYECKHUX NONCH, 3aUMTa OT
MOCTOAHHBIX NEKTPHUECKUX M MarHuTHBIX noseit (ACIT u MCIT)
MCNONBL3IYET METO/Ibl 3ALNTHI BPEMEHEM, PACCTOSHHMEM W IKPAHWPO-
BAHHEM.

3/1!'{'"[)0(""0’"“‘!20/\'0( IKpanuposanue 3aKNIOMACTCH B 3aMblKaHnin
ANEKTPHUECKOrO NOJS HAa NOBEPXHOCTH METAMIHYECKOI MACChI IKpa-

HA M NEpeadun obpasyloUMXCH Ha IKPAHE NEKTPHYCCKUN 3apHIOB
H 33¢MIEHHBIT KOPIYC yeTaHoBKH (3em110). Jliobasi 3aMKHyTasi Me-
Taanieckas 060104KA, COCAMHEHHAA ¢ 3a3eMJICHHBIM KOPIYCOM H
6e3 0cobbIX TpeDOBAHMIT K TOMIMHE M TPOBOAMMOCTH MaTephuaia,
JIOCTATOMHO NOAHO JIOKANN3YET NEKTPHUECKOE TOJIE M BRINOANSCT
POb HNEKTPOCTATHYECKOTO Kpana. OBbno nerounnkn 3CI sa-
KIOUAIT B 3AMKHYTYIO METALLIMMECKYIO WK CeTHaTyio 00010UKY.
Onepatop npu HEOOXOAMMOCTH MOKET pacnonarathes B Kabuue, 3a-
UMIEHHO HNEKTPOCTATHHCCKHM IKPAHOM.

ADHEeKTHBHOCTH IKPAHHPOBAHMS JABUCHT OT KAUECTHA IEKTPH-
YECKOTO COEAMHEHMs IEMEHTOB IKPAHA M TEM BLILLE, HeM MCHbIIE
IEKTPHYECKOE CONPOTHRICHNE NEPEXOMHOTO KOHTAKTA MEAILY IKpa-
HOM # KOpHycoM (3emieil). DIeKTpHICCKOe CONPOTHRICHHE 3a3eM-
NeHus IKpaHa He 10akHo npesbiutars 0,1...0,2 MOMm.

Macnumocmamuueckoe IKpanupoanue 3aKAONACTCH B JAMBIKA-
HUH MArHHTHOTO MOJISE B TOJILE IKPAH, NPOMCXOMIUIMM H3-32 €10
NOBLILEHNOI  MarHuTOnpoBoanMocT. [1o3TOMy MarHMTOCTATHYC-
CKMil 9Kpan aomken o6anath GOABLINOH MArHUTHON NPOHNIIAEMO-
cThi0. Takue Kpanbl M3TOTORMSIOT M3 CTANM, KeAe3d, HUKEIeBLIX
crasos (nepmoios). g noayueHust HAIEKHONO IKPAHUPOBAHMA
CTEHKH IKPAHA NPHXOANTCS AENATH CPABHUTEALHO TOACTBIMM, YTOOBI
YMEHBIINTE CONPOTHBICHHE MArHUTHOMY NOTOKY. B psie cayuaes
IKPAHbI ICAAIOT H3 HECKOABKHX COCH, H OHH TOAYYOTCH TPOMO3IL-
ki Hlean u npopean B 9KpaHe He JIO/KHBI HATH NONEPEK OKH-
JAEMOTO  HANPARACHHS JIMHUIL MArHWUTHONR MHIAYKUMM, T. K. 3710
YMEHBIIAET MATHHTONPOBOAMMOCTE M YXYALIIET IKPAHHPYIOLIHE
CBOWCTBA IKpana.

DC- n MC-akpanbl 2QhexTHBHB TAKAKE B 001aCTH HWIKHX vac-
ToT IMIL.

1.3.3. 3awpmra o7 N33EPHOrO HINYHEHHS

s BeIGOpa CpeaCTB 3alMTHl Nasepbl Kraccudmumpyiotes no
CTENCHHU ONacHOCTH:
« knacc | (BezonacHeie) — BLIXOAHOE WINYMEHWE HE NpPENCTaB-
JISIET ONACHOCTH JUIS /143 M KOKM|
« xnace 11 (Man0onacHbie) — BHIXOAHOE WANYUCHHE NPEACTABS-
€T OMACHOCTH /UTA 1143 MPAMBIM M 3EPKAILHO OTPAKEHHBIM
HAnyHEHMEM;
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« kaacc 11 (onacHbie) — ONACHO /15 1123 NPSAMOE, 3EPKATLHOE,
a Takke Audpy3Ho OTPAKEHHOE MIIYHEHME HA PACCTOAHMN
10 em or andihysHo oTpakalouieit NOBEPXHOCTH W JUIS KOXM
NPAMOE M 3ePKATBLHO OTPAKEHHOE 0DAydeHHE;

« knace IV (Buicokoomnackbie) — onacHo st Koxu andibysno
OTPAXEHHOE MIIyMCHHE HA paccTosimn 10 eM or oTpaxaio-
wIeit OBEPXHOCTH.

DHEPrus IA3EPHOTO Iy yMEHbLIACTCH ¢ paccTosiines. Bokpyr
Ja3¢POB  ONPEAEAAETCH TPAHMUA IA3CPHO-OMACHON 30HBI, KOTOpPasi
MOXKeT ObiTh 0603HAUCHA HA NOAY NOMCILEHHS JTNHUEN.

Hanbonee sdhextusunim Metonom sawmret ot JIW smasieres 5k-
paumnposanue. Jlyy snasepa nepeiaetcsi K MHLICHH 110 BOJHOBOY
(CBETOBO/LY) WM OTPIKICHHOMY IKPAHOM MPOCTPAHCTBY.

JUist CHIKEHMST YPOBHS OTPAKCHHOTO MANYUEHMs JIMH3bI, NPH3-
Mbl M IDYrM€ NPEAMETbl C 3CPKATBHO OTPAXKAIONUICH NOBEPXHOCTHIO,
YCTAHABAMBAEMBIC HA NYTH Ny4a, cHaGxaloTes Gaecxaamu. [lns sawm-
Thl OT OTPAKEHHOTO 0BAYHEHHS OT 0OBEKTA (MULLICHHN) NPHMEHAIOTCS
anadparmbl ¢ OTBEPCTHEM, HEMHOTO MPEBBLILAIOLIMM AHAMETP Jyya
(puc. 3.37). B atom cayuae uepe3s orsepetie AnadparMbl NPOXOAHT
TONLKO Hp}l,\l()i‘l JIy4, @ OTPAKCHHOE MINIYHCHHE OT MHLLICHH nonaaact
Ha auadparmy, KOTOpasi NOJIONIAET W PACCEHBACT IHCPIHIO.

1 2 3 4 5

/

Puc. 3.37. Cxema IKpaIMpOBAINA OTPIKCHHOTO WITYCHNA Aa%epa GACHIAMM 1 1A~
parmasn: / — aasep; 2 — Gaenaa; 3 — aunsa; 4 — anadparma; 5 — MUICHD

Ha otkpuiTBIX MUIOLIAKAX 0GO3HAYAIOTCH ONACHbe 30HBI W YCTa-
HABANBAIOTCS. SKPaHbl, NPCAOTBPANIAIOLINE PACTIPOCTPAHEHHE HaNY-
YeHMii 3a npenenbl 30H. DKPAHBI MOIYT GbITh HENPO3PAUHBIMK W
NPO3PAYHBIMM.

Henpospaunbie 5KpaHbl HITOTORNAIOTCH M3 METALTHYECKUX IHC-
TOB (CTAIM, UOPANIOMHHMA M JIP.), THTEHAKCA, MJIACTHKA, TEKCTONH-
Ta, IIacT™ace.

IMpo3paunble IKpaHbl M3 CHEUMANBHBIX CTEKON CBETODHILTPOB
MM HEOPraHMYECKOro CTEKAA CO CNEKTPAILHON XapaKTepHCTHKOM,
COOTBETCTBYIOWIEH UTMHE BOHBI M3IYYEHUA Jlasepa.

Mpusenenue nasepa B paGouee coctosHue 0OLIMHO BAOKMpYeTCs
€ VCTAHOBKOI1 3aUIMTHOTO yCTPOHCTBA. TeHEepaTop M aMibl HaKa4ykn
JA3EPA 3AKMIOUAIOTCH B CBETOHENpPOHMLaeMylo Kamepy. Jlamnbl Ha-
KauKH JIOJKHBI MMETh G10KHPOBKY, MCKIIOHAIONLYIO BCOLILIKY JaM-
1161 TIPH OTKPBITOM TOJIOKEHHH KaMephl.

Jl1si OCHOBHOTO Jy4a KaX/0ro Jasepa BLIGHPACTCH HAnpaBieHue
W 30HA, B KOTOPHIX HCKIIOMaeTes npebuisanue snoaei. Paborel ¢ na-
3CPHBIMH YCTAHOBKAMM MPOBOATCS B OTACJABHBIX MOMEIIEHHSX WK
CNEUHAIBHO OTTOPOACHHBIX HACTHX MOMEILICHUS, Camo noMeueHne
HIHYTPH, 0BOPYIOBAHHE M IPYTHE TIPEAMETHI HE JAOKHBI NMCTD 3ep-
KUILHO OTPAXAIOWNX noucpxuoc-rcii, CCIH HA HHUX MOXCT naaarh
MPAMO# WK OTPAKEHHBII JIYY JIa3epa. DTH NOBEPXHOCTH OKPaLINBa-
10TCS B MatoBbIC UBETA.

Jlns MMIIEHM PEKOMEHAYETCH TeMHasi OKpacka. B momewenun
JokHa GwiTh coanana xopowas ocselieHnocts. Koagpduument ecre-
croennoil ocsentennoctn (KEO) nonxken 6uite ve menee 1,5 %, a 06-
ilee HCKYCCTBEHHOE OocBelenne He meHee 150 ak (em. . 2, pasn. V).

TIpK SKCIIyaTaunn MMINYILCHBIX 1A3EPOB € BLICOKON dHEprueil
M3NYMCHHA J0/DKHO NPHUMEHATHCH AMCTAHLMOHHOE YNPABICHHE. Jla-
sepel IV Kiacca onacHOCTH 00A3ATENBLHO PACNIONATAKTCH B OTAC/b-
HOM TMOMEIIEHHN M CHADXKAIOTCH AMCTAHUMOHHBLIM YNpasieHHueM.
TpucyrcTeie B nomelennn noaeii npu pabote Takoro nasepa He
JonycKaeTes.

Cpedcmea undugudyansnod 3auqume: NPUMEHSIOTCS IPH HEAOCTa-
TOMHOCTH JUISt 3AULHThl CPEACTB KOLIeKTHBHOIN 3aumnthl. K CH3 or-
HOCHTCS TEXHOOTMYECKHE XaNaThi, MEPYATKH (U1 3ALUNTBI KOKHBIX
TI0KPOBOB), CHELUMANLHBIE OYKM, MACKM, WIMTKH (/U151 3a1IMTHE F1a3).
Xanatel M3roTOBASIOT M3 XA0n4aTtobymMaxHoil Tkaum Genoro, ceer-
JI0-3C/ICHON0 MK rmyﬁom usera. Ouku cHaGxeHbl OpaHXEBbIMH,
CHHE-3E1eHBIMH M BECLBETHLIMM CTEKAAMH CTICUMATbHBIX MapoK,
ofecneuuBaloOHMH JaumuTy D’T'HGJEDNOFD MINYHEHMS] ONPEACTICHHBIX
AMANA30HOB UIMH BOAH. TT03TOMY BBIGOP OMKOB JIONKEH COOTBETCT-
BOBATL JUIMHE BOJIHBI JIA3CPHOTO H3NYYCHWA.

1.3.4. 3awmra or nngpaxpacroro (rennosoro) wanyuenns

Jlag 3auwmTsl OT TENAoBOro MaiyueHus npumensitorcs CK3 u
CH3. Knaccudmkauns CK3 nana Ha puc. 3.38. OCHOBHBIMH METO-
JIAMM  3ALUMTHEL ABASIIOTCH. TEIUIOH30AS 1M pa50'mx nDBCPXHDCI‘Eﬁ
MCTOUHMKOB MIIYUEHHS TCI/IOTHI, IKPAHHPOBAHHE MCTOUHMKOB WIH
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Onacioets — 370 CBOMCTBO Cpeabl OBUTAHNS YeOBEKA, KOTOPOE
BbI3LIBACT HEFATHBHOE ACHCTBMC HA XKN3Hb MEIOBEKA, NPHBOAS K OT-
PHUATEILHEIM WIMEHEHUAM B COCTORHUM €ro 310poBbi. Crenems ua-
MCHCHMIT COCTONHMS 310POBb MOKET GbITh PASIHYHON B 3aBUCHMO-
CTH OT YPOBHs! ONAacHOCTH. Kpaitium 1posimicHHeM onacHoOCTH MOXeT
61T notepst xku3tmn. OnacHocTb — 5T0 FAaBHOE NoHsTHe B Gesonac-
HOCTH KH3HEACATEALHOCTH, B 4aCTHOCTH B Ge30NacHocTH Tpyaa.

Yenoseueckas npakTHKa yoeKIaeT, 4TO 110625 ACHTENLHOCTb 110~
TEHUHANBHO ONACHA W J10CTHYbL A0COMOTHONR GE30MACHOCTH HEAbIs.
310 no3BoAAET CHOPMYINPOBATH LEHTPAILHYIO AKCHOMY Ge3onacHo-
CTH — AKCHOMY 0 NOTEHUHAILHONR ONACHOCTH KU3NEAEHTENBHOCTH, CO-
IACHO KOTOPO# KHINEACATEABHOCT HeI0BEKA NOTENIHATLHO Onacna.
DT1a AKCMOMA NPEIONPEACIIAET, YTO Bee NCHCTBIA HeN0BCKa U OKpY-
KAOULAst €10 cpeia OONTAHMS, W NPEKIe BCEro TeXHHYCCKUE CPECT-
BA M TEXHOJIOTHH, KPOME MOUTHBHBIX CBOHCTE W pe3yibTatos obsa-
JIAI0T CBOHCTBOM ONACHOCTH M CNOCODHBI TCHEPHPOBATL HEFATHMBHbBIC
(akropel. OcoGoii ONacHOCTBIO 0BAANACT NPOM3BOACTBCHHAS Jest-
TEALHOCTD, nbo B ce npouecce BOIHUKAWT Hanbonbinme YpPOBHM HE-
TaTHBHBIX (hakTOPOB.

TlpoBosraauienne akcHoMbi 0 NOTEHUHANLHOI OTACHOCTH TPY-
A0BONH ﬂC’l!TCJlI-IIOCTH BOBCC HC O3HAYACT, YTO YCJOBEK VIS COXpPAHC-
MM CBOCH XH3HM M J10POBLs I0MKEH OT Hee OTKazatbes. Tpyrosas
JIEATENBHOCTh — OCHOBHO, €C/IH HE eMHCTBEHHBI, HCTOMHUK KH3-
Hi. B npouecce Tpyaa He0BeK COIIET YCAOBHA U1 CBOCTO CYILECT-
BOBAHWs, NPeoOPa3yeT NPHUPOY JUls YIOBICTBOPEHHSA CBONX N0Tpes-
Hocteit, obecnedenns KoMPOPTHLIX CBOICTB Cpebl OOHTaHUA.

AKCHOMA O NOTEHUHANBHON ONACHOCTH KH3IHEACATENLHOCTH, B
HACTHOCTH TPYAA, AOMKHA UL JACTABUTH YCTOBEKA TAKMM 06pasom
OPraHN30BaTh CBOK AKN3HbL M CBOIO TPYAOBYIO ACATEALHOCT, 4TOOL
MHHH3MPOBATH BO3HMKAIOUIME OMACHOCTH, CHU3INTH YPOBEHb Hera-
THBHBIX JAKTOPOB JI0 NPHEMICMBIX YPOBHEIl.

Heratusnble npoussoacTseHHbie (hAKTOPL! NMPUHATO TAKKE Ha-
3bIBATH  ONACHLIMK W BPEINBIMM  NPOM3BOACTBEHNBIMM  (hAKTOPAMK
(OBII®), KoTOpbie KAUECTBEHHO NPUHATO PA3NEAATH HA ONACHLIC
(hakToper M Bpeanbie hakTOphI.

Onacubiv npon3soicteennbiM dakropom (OTTD) HaswiBaoT TaKoi
TIPOM3BOACTBEHHBII (HaKTOP, BO3IACHCTBHE KOTOPOTO HAa MeNoBeKa
NPUBOAMT K TPABME WIM JIETANLHOMY (CMEPTEALHOMY) HCXOAY.
B cBasn ¢ amum OTTD HAILIBAIOT TAKKE TPABMUPYIOWMM (TPABMO-
onacuwim) hakropom. K OTTD MOKHO OTHECTH JABIAKYIIME MAILIMHE!
M MEXaHW3IMBI, PALIMYHBIC NOIBEMHO-TPAHCHOPTHBIE YCTPOICTBA M
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nepemMelaemsie rpyssl, '_UICKTPH‘IQCKMﬁ TOK, OTACTAIOUINE HACTHILI
0OpabaThiBACMOTO MATEPHANA W MHCTPYMEHTA M T. 1L

Bpeansiv npoussoncTsennbiv hakropom (BIID) nasuisaior Takoil
TIPOM3BOACTBEHHBIN (DAKTOP, BO3ACHCTBMEC KOTOPOIO Ha HCIOBCKA
[PHBOANT K YXYALICHHIO CAMOUYBCTBHA WM, NPH JLIMTEALHOM BO3-
neiterpun, K 3a6onesannio. K BIIM MOKHO OTHECTH MOBLILEHHYIO
WIH NOHWAKEHHYIO TEMIEPATYpy Bo3ayXa B paboueit 30He, NOBbieH-
HBIC YPOBHM LIyMa, BHOPALMM, INEKTPOMATHUTHBIX HanydeHNi, pa-
JMAINN, 3ATPAHCHHOCTL BO3IYXA B PAGOUEit 30HE MBLILIO, BPEaHbI-
MW Fa3’aMy, BPCIAHLIMH MUKPOOPTaHH3MaMH, GC!KTCDHHMH. BHpYCaMH
HT A

Mesxay onacHbiMi (TPABMUPYIOUIMMH) 1 BPCAHBIMH NPOHIBOACT-
BEHHLIMH ll)ﬂkﬂ)p.’l.\l“ cyuiecrayer onpeieicHHas B3aNMOCBA3L. ﬂpu
BHICOKHX ypoBusix BITM onu Moryr cranosutees onachuimu. Tak,
UPEIMEPHO BLICOKHC KOHUEHTPAUMMK BPEAHBIX BCUICCTB B BOYIyXC pa-
Boueit 30HbL MOTYT NPHBECTH K CHALHOMY OTPARACHMIO WIN JIAXKC K
cMepTi. BhICOKME YPOBHM 3BYKA WIM 3BYKOBOIO MMITYIBLCA MOTYT
npuBecT K Tpasme GapaBanHoit nepenoHku. Bricokne yposnu pa-
JMALMK BBI3BIBAIOT PasBuTHe OCTPoit hopMmbl Jyuesoil Gonestn, npu
KOTU[)OI“( Habmopacerest 5blL"I"pO€ YXYiuenue CaMOMYBCTBHA “eJIOBCKA
c IICOGD:ITMMHH" M3IMEHEHUAMM B OpraHuime, NPHBOAALMMH NIPH
OTCYTCTBHMH MEAMIMHCKOIO BMCIIATEALCTBA, KAK NPABKUIO, K CMEPTH.

Bo MHOrMX ciyuasx Haamune s padoueit sone BI1M cnocoberny-
er nogiennio OINM. HanpuMmep, NOBLILIEHHAS BILKHOCT i TEMIIC-
parypa, COACPKAHME B BO3IYXE paGoucii 30Kl TOKONPOBOASULCH
nban (Bpeanbie (HaKTOPB) 3HAUMTCABHO TOBBLILIAIOT ONACHOCTH MO~
pakeHWs YENOBEKa IAEKTPHUECKHM TOKOM (Onachbiit (rakrop).

Takum oGpasoM, JUis PsAA HEraTHBHLIX (DAKTOPOB AcicHME Ha
OI® 1 BINOD B HEKOTOPOIl CTCHEHH YCAOBHO W ONpejie/isieTcs npe-
MMYLICCTBEHHBIM XAPAKTEPOM MX NPOSIBACHHA B NPOM3BOACTBEHHBIX
YCIOBHSIX. )

JUisi KOJAMMCCTBEHHOI OLCHKH ONACHOCTEH NPUMEHAKOTCH pas-
snunbie Xapaktepuctnku, HanGonee pacnpocTpaHeHHOl spasieTes
PHCK.

Puck (R) — KOAMHECTBEHHAS XaPAKTEPHCTHKA ONACHOCTH, Onpe-
Aeasieman HACTOTOM peaansaunn ONACHOCTEH: 3TO OTHOLICHHE MHCAA
CIyuaes NPOsKICHHS ONACHOCTH (1) K BO3MOXHOMY {MCAY Ciydacs
nposisaenms onackocty (N):
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Puc. 3.38. KAacouhuKatues CpeacTs KOMIEKTHAION JULITH 0T TERIOnIX Watyernii

pabouMX MECT, BOYIIHOE AYWIMPOBaHKHE PalouuX MecT, paauaim-
OHHOE OXTLKACHME, MEIKOANCNIEPCHOE PACTILUICHHE BOABI € CO
HHMEM BOISHBIX 3aBeC, 0DIICODMEHHAs BCHTWIALNS, KOHANLHOHHPO-
Bamue.

Cpenctsa 3aunThl OT TCMIOBOFO HAIYHEHUS! I0AKHL o6ecneyn-
BATL: TENAOBYK) OOMyMeHHOCTh Ha paboumx secrax He Gosee
0,35 kBT/M’, Temnepatypy nosepxuoctd oGopyrosamus ne Gonee
35 °C npu Temnepatype BHYTPM MCTOuHMKa Teriorst ao 100 °C u
45 °C npu Temneparype BHYTPH MCTOMHMKA TenoThl Goaee 100 °C.

Tenaouzoaguus ropsiamx NoBepxHOCTEH (0DOPYIOBAHUS, COCYIOB,
TPYGONPOBOAOE M T. /1) CHUAACT TEMNEPATYPY HATYHAIOUILH NOBEpX-
HOCTH M yMeHbiuaer obiiee BbiIEICHHE TENOTHI, B TOM 4MCie ec
JIYHHCTYIO HACTh, M3nyuaemylo B mHdpakpacHom auanasone SMHU.
JLnsi Tena0M30NSILMH TIPHMEHSIOT MATEPHABLL ¢ HUIKOI Tennonpo-
BOIHOCTBIO.

KOHCTPYKTHBHO TenIOM3015UHs MOKET ObiTh MacTH4HOIM, oGep-
TOYHOI, 3aCHINTHON, M3 WITYYHBIX M3NEANIT B KOMOMHUPOBAHHOI.

Macmuunyio uzoasquio OCYIECTBASIOT NyTeM HAHCCSHMS Ha NO-
BEPXHOCTb H30/MPYEMOT0 OGBEKTA M3ONSLIHOHHOMN MACTHKH.

Obepmounas U30A74US U3TOTORISCTCH U3 BONOKHMCTBIX MaTepua-
0B — acGCCTOBOH TKAaHM, MMHEPAILHON BATH, BOWIOKA W Ap. M
nanbonee npuroana s TpyboNpoBOAOB W COCYAOB.

3acwinnas u30184us B OCHOBHOM MCTIONB3YETCH TP NPOKIAIKE
TpyGONpoBoNOB B KaHajnax M KopoGax. Jlns 3achinku NpUMEHsIOT,
HANPUMEP, KEPaM3HT.

[lImyunas uzoasuus BHINOAHAETCH HOPMOBAHHBIMU MANEAMIMY —
KHPIMMOM, MATAMM, TUIMTAMH M MCRIOABL3YETCH JUIS YIPOLICHUS W30~
NAUMOHHBIX paboT.

KomGunuposannas uzorsuus BHITOAHACTCS MHOTOCA0HHOM. Tlep-
BBl CA0I OOBIMHO BLIMOAHAIOT M3 WTYMHBIX WIICAIT, NOCACAYIO-
UIMEe — MACTHUHBIC M 0GEPTOUHBIE MATEPHATDI.

Tenaozauumusie HKpanbl NPHMCHSIOT JUIS SKPAHUPOBAHMS UCTOU-
HUKOB JIYMMCTOIl TENJIOTHI, 3alMThl PaboMero Mecta M CHWACHMS
TEMIEPATYPB! NIOBEPXHOCTEI NPEAMETOB M 0DOPYAOBAHNS, OKPYKAI0-
wnx pabouee mecto. Tenosammribie IKpaHbl MOOWAIOT W OTPa-
KAIOT JYUHCTYIO SHEPTHI0. Pasinuaior Tenjootpakatoume, Teniono-
[I0LE@IOINE W TENA00TROMSIIME IKPaHbl. 10 KOHCTPYKTHBHOMY Bbi-
NOAHEHNIO DKPaHbl NOAPAVICASIOTCH HA TPH KIACCA: HENPO3paUHbIe,
11OAYNPO3PAIALIE W NPOIPAMHLIC,

Henpospaunsie oxkpanst. DKpanbl BLIMONHAIOTCH B BUAC KapKaca ¢
JAKPEIUICHHBIM HA HEM TEIIONOMOWAIONIMM MATEPHAIOM N HA-
HECCHHBIM Ha HETO TEIUIOOTPAKAIOUIMM TIOKDLITHEM.

B KauecTse OTPAKAOUINX MATEPUAIOB UCHOABLIYIOT WUOMHHUC-
B0 (hoALTY, ATOMMHHIE MCTOBOM, Genylo KecTh; B KauecTse 10-
KPBITHIt — AIOMHHHEBYIO KPACKY.

JLnsi HEnpo3pauHbIX NOMIOWAIOUIMX IKPAHOB HCNOAb3YeTCH Ten-
JIOM3OASIMOHHBLL KMPIHY, ACOECTOBLIC WUHThI.

Henpospauusie TEMUIOOTBOAAUME IKPAHBL HITOTABANBAIOTCH B
BUAC NOABIX CTAILHBIX TUINT C LAPKYJIMPYIOWICH 110 HUM BOROH win
BOOBO3IYLIHON cMechio (puc. 3.39), 4To obecneunsaeT TemMiepaTypy
Ha HAPYXKHOI NMOBEPXHOCTH 9KpaHa He Gonee 30...35 °C.
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Prc. 3.39. BojooxiaxaacMutil SKpat A5 PAIMALNONHOFO OXIAKACHIS H SAUINTH OT

TenAoBoro obayteHus paGounx Mect: / — noasoa soas; 2 — CTOK Boak; J — nepero-

POIKI; 4 — NEPCAMBHOE OKHO; 5 — TPYDA ¢ BOAON 415 NPOMBIBKH IKPAHT; 6 — NO-
A0CTH € NeperopoakaMi; 7 — noaocts Ge3 neperopoaok
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Tloaynpospaunsie SKpansi NPUMEHSIOT B TeX CAYHasiX, KOTAa IKpaH
He JIOJKEH TIPENsTCTBOBATL HAGMI0AEHMIO 32 TEXHOAOTHYECKMM Npo-
LIECCOM M BBOJIY ‘i€pPe3 HEro MHCTPYMEHTa M Matepuana. B kavectse
NOAYNPO3PAYHBIX TEMIONOMIOUAIOUINX IKPAHOB HCNONL3YIOT MeTal-
JIMHECKHE CETKH € pasMepoM siueiiki 3...3,5 MM, 3asecel B BIIC 101~
BeweHHbIX ueneit. [Lis skpaunposanus KaGUl M NyALTOB ynpassie-
Hsl, B KOTOPLIC JOMKEH NPOHUKATHL CHET UCNONB3YIOT CTEKIO0, APMU-
POBAHHOE CTaNLHOI ceTKoii. [loaynpospausbie TEIIOOTBOMsIME
9KPaHbl BHINOJHAIOT B BUAC METWLIMYECKHX CETOK, OPOILAEMBIX BO-
JI0i, WIN B BUIC NapoBOH 3aBeChl.

TTpospaunsie IKpanst NIFOTOBASIOT W3 GECUBETHBIX AN OKpalIeH-
HBIX CTEKOJ — CHIMKATHBIX, KBapUCBBIX, opranuyeckux. OObno
TAKHMHU CTEKAAMM IKPAHMPYIOT OKHA KAOMH M NYALTOB YNpamieHms.
Teno00TBOAAIME NIPO3PAYHBIC IKPAHBI BBITONHAIOT B BHIE JABOIHHO-
ro OCTeKJACHHs C BEHTHINPYEMOIl BO3IYXOM BOIAYIUHON NPOCAOii-
KO, BOAIHBIX M BOMOIMCTIEPCHBIX 3aBeC.

Bosdywnoe dymupoearue npencranisict coboit noaavy Ha pabo-
Hee MECTO NPHTOMHOTO NPOXIAAHOTO BOIAYXA B BAAC BOJAYLIHON
CTpYM, CO3AABACMON BEHTHISTOPOM. MOTYT NPHMEHSTBCS CTalno-
HAPHBIC MCTOMHMKM CTPYM M NEPEABHAHBIE B BHIE NepeMelaeMbix
peHTHasTOPoB (puc. 3.40). CTpyst MOXET MOaBATLCH CBEPXY, CHH3Y,
cOOKY M BEepoM.

Cpedemsa undueudyarvnon sawumst. TIPUMEHSETCH TENIO3ALIMT-
Has OeXAa M3 XI0MYATOOYMAKHBIX, JILHAHBIX TKaHeit, rpyboamc-

Prc. 3.40. YCTpofictsa HOAyIIHOre AYUHPORIHMS: @ — CTAUMONAPHEE,
6— TICPEABHAHBIC

nepeHoro cykna. JUist 3aimThl 0T MHGPAKPACHOTO HITYHEHHS BbICO-
KHX ypOHIlC“ HCIMOAB3YIOT OTPAKAKIMNE TKAHH, HA TOBEPXHOCTH KO-
TOPbIX HAHECEH TOHKHI A0 MeTana. [Uisi paboTh! B IKCTPEMATbHbIX
YCAOBHAX (TyuieHHe noxapos n np.) HCTIOABL3YIOTCH KOCTIOMBL € NOBbI-
IEHHBIMH TEMI03aUIMTHEIMN CBOJicTBaMK (puc. 3.41).

Puc. 3.41. Tenao3awmTHbie KOCTIOMb! H KOMILICKTH

1.3.5. 3awmra OT ynbTpaHONETOBOro HINyYeHHs

Jlns 3aumMThl OT  YALTPAHMOAETOBOTO HINYUEHMS NPUMEHAIOT
creunanbibie ceetouasTpel, He nponyckaioume MM yasrpadmo-
netoBoro amanasoxa. CpeToQuabTPAMH CHAOXKAIOTCH CMOTPOBbIC
OKHA YCTAHOBOK, BHYTPH KOTOPBIX BO3HUKACT nanyuenne YO-uana-
30Ha (YCTAHOBKM TA30-2MEKTPOCBAPKH W PEIKM, IUasMcHHoil obpa-
GOTKM MaTepHana; neuw, MCMONb3YIoUMEe B KayecTse Harpesaresh-
HBIX JNCMEHTOB MOLIMBIC NAMIbi; YCTPOHCTBA HAKAUKM N1a3epOB).
TIPHMEHSIOTCH TAKKE NPOTHBOCONHEUNBIE IKPAHBI W HABECHI.

B kauectse cpedeme uHOUBUOYANbHOU 3QugUMbL TIPUMEHSIOTCH
CBETO3ALUMTHBIE OMKM M LIMTKH, JUIS 3AUMTEL KOKH — 3alUuTHas
oflexaa, pyKaBWubl, cneumanbhbie kpembl. HanGosee xapaktepHo
npumenerne Taknx CH3 npu nposeaennn raso- M 31eKTpOCBapos-
HbIX pabor.
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1.4. 33472 OT HOHMIMPYIOWMX HINYYeHWH (PaaHaLMH)

JUisi 3aMTEL OT MOMU3HPYIOWINX H3TYHEHMI NPUMCHSIOT clie-
AYIOWME METOABI M CPECTBA:

* CHIDKCHME AKTHBHOCTH (KOJMYECTBA) PANHOM3OTONA, ¢ KOTO-

puIM paboTaeT YenoBeK;

* YBEIHMEHUC PACCTOSHMS OT HCTOMHUKA HANYUEHNs;

* SKPAHHUPOBAHME MIIYHCHHS C NOMOLILID SKPAHOB M GHONOTH-

YECKMX 3AUINT;

* TIPUMEHECHHE CPEACTB HHINBHAYATLHON 3a1UMThL.

Jlast TOUEUHOTO HIOTPONHOIO MCTOMHMKA (ITOA TOUEHBIM HCTON-
HUKOM  MOHMMAIOT MCTOMHMK, DPa3MEphl  KOTOPOTO  3HAUNTENLHO
MEHBILIE PACCTOSHM, HA KOTOPOM PACCMaTpMBACTCH €ro AcilcTime;
MO/l H3OTPONHBIM MCTOMHHKAM NOHHMAIOT HCTOYHMK OHOIO PAAHO-
HYKJIWIHOTO COCTABA ¢ PABHOMEPHO PACTIPEACACHHON AKTHBHOCTBIO)
MOLLHOCTD NMOMIOWEHHON 20361 (dD/d1) onpeneasiercst hopmynoit

p =LA

e I, — kepma-noctosnnas, I'p-m* / (¢ - bk) — nocrosinnas ais
KKIA0IO PUIHOHYKIIHIA BEJIMYHHA, 3HAYCHHE KOTOPOH MOXHO HailTh
B CTIPABOMHUKAX 110 paavaunoHHoil GesonacHoctn; A(f) — akTus-
HOCTh MCTOUHMKA, 3aBuCAILas OT Bpemenn, Bk r — paccrosuue no
MCTOMHUKA, M.

Tak KaK B COOTBETCTBMM C 3AKOHOM PAIMOAKTHBHOIO PACHLA
AKTHBHOCTb MCTOMHMKA M3MCHAETCH N0 BPEMCHW B COOTRETCTBUM C
(popmyJioit

Aty = Age ™,

e A, — HauanbHas aktmerocTh, Bx; A =1In2/T,, — nocrostunas

pacnana paanonykinaa, ¢; 7, — nepuoa noaypacnasa (spems, B Te-

HEHHE KOTOPOTO PaCAIACTCs MONOBUHA ATOMOB PAIHOHYKINAA), C, TO
~0,693¢/7

T Ape™

r

D

Takum 00pa3oM, HA OCHOBAHMHM AHATM3A NPHBEACHHOI (hopMY-
Jibl MOKHO CHENATh BBIBOM, YTO 3AUUMIIATLCH OT HOHHINPYIOUNX M3~
JIY4CHHUIT MOKHO MYTEM YMEHBUIEHHS AKTHBHOCTH PAtMOaKTHBHOIO
HCTOUHNKA (A)), BpeMeHn NPeObiBaHMs B NOIE HOHNINPYIOIETO N3~

aysenms (f) 0 YAUICHHEM OT HCTOYHMKA W3AYSCHUs (r), NPUYEM No-
PI01eHHas 1032 00PaTHO NPONOPUHOHAILHA KBAAPATY PACCTOSHMS.
Dkpanuposanue uonusupyroweo uzysenus. Ecin yrazaunpix mep
JAUNTBE BPEMEHEM, PACCTOSHHEM, KOMHYECTBOM HEAOCTATOMHO ISt
CHUAKCHMSL YPOBHS HITYUCHHS 10 JIONYCTUMBIX BEANYHH, MEKIY HC-
TOYHHKOM HITYHCHHS M 3AUIMIIACMBIM 0GLEKTOM (4EJOBEKOM) yCTa-
HABAMBAIOT 3aLMTY (3KpaHbl). MOUIHOCTL 103l YMCHBILIACTCS B 9K~
PAHE 110 IKCMOHEHUMATLHOMY 3AKOHY:
-0,693d/d,,

D=Doe™ =Doe

rae Do — MOWHOCTH NOMIOMEHHON A03bI Nepelt IKPaHOM; W, d,,,
d — COOTBETCTBEHHO ANHENHHbI Ko3(DdnuneHT ocnabaenns, Toaum-
HA TOJOBMHHOTO ocaabaeHust (TOTUMHA MaTepuasia IKpana, ocnab-
JSHOLIAA. MOILHOCTD MANYYCHUS B 2 Pa3a), TOMUIMHA IKpaHa. 3Haue-
Hust 1, ), 3ABUCAT OT THNA M SHCPIMH MINYHEHUA W MATEpHana 9K~
pama, MX 3HAYCHWS WM3BECTHBI M CONEPKATCH B CTIPABOYHMKAX NO
paaHaLMOHHOI Ge30MacHOCTH.

Kpome ykasanupix hopmysi, 0OBIMHO B MHXKCHEPHOI NpPaKTHKE
s BBIOOPA THMNA M MATEPHANa IKPaHa, ero TOJNLMHBL HCIIONBb3YIOT
YAE HU3BECTHBIC PACYCTHO-IKCNCPUMEHTUILHBIE JAHHBIC NO KpatHo-
CTH oCABAEHHS HANYSCHHI PATTHYHBIX PAUIMOHYKINIOB M IHEPIUi,
npeicTaRIeHHbie B Bue TabaMIL WM rPadHUECcKHX 3aBHCHMOCTEN.
Mpumepbt Takux  rpadhuuecKnx  3aBUCMMOCTEH NPEACTABICHB! Ha
puc. 3.42. Kparnocts ocnabnenns K — 570 OTHOIIEHHE MOLIHOCTH

20361 Do nepen IKPAHOM K MOLLIHOCTH /10361 D 32 3KpaHoM. 3Hast 10~
MYCTHMYIO MOLIHOCTD JI03b1 JUIS! 3AUIMILAEMOT0 O0BEKTAa U MOLHOCTD
MCTOMHMKA M3INYUEHUSA NPH OTCYTCTBHM 3KPaHA, MOKHO ONPEACINTH
TpebyeMylo KpaTHOCTb ocnabaenust K u. suibpas matepuan, no rpa-
(hukam onpeaeanTh ero HEOHXOANMYIO TONUHHY.

Bubop samepuara 3auumuo20 IKpana ONPEAENSETCH BUIAOM W
IHEPrHEit HATYHCHMS.

Anvpa-uzaywenue. Anbha-4acTHLbl THXKEAbIE, NOITOMY, XOTH W
06121310T BLICOKOH HOHM3MPYIOLICH CnOcOBGHOCTDIO, BHICTPO TEPAIOT
CBOIO 3Hepruio. [Lst 3aumThi o7 anbga-uanyueHus nocratouno 10 oM
cnos posayxa. [Tpu 61HIKOM PACMONOKEHHH OT anbha-MCTOMHMKA
OGHIMHO NPUMEHSIOT KPaHBl M3 OpraHMyueckoro crekna. Oamako
pacnan anbha-HYKIWIA MOKET CONPOBOXIATLCS GeTa- M ramMma-us-
Jysenmem. B 9ToM ciyyae 101KHA YCTAHABAMBATHCA 3alLMTA OT 3THX
BHJIOB MIIYHEHHUI.
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Puc. 3.42. 3aBHCHMOCTS KPATHOCTH OCTAGAEHMS y-HATYUCHIA O TOMUMIEL JAUINTHO-
1o okpana: w3 cpwma: [ — 92lr; 2 — 137Cs; 3 — 60Co; w3 wenesa: 4 — 1921r; 5 —
137Cs; 6 — ©Co

Bema-uzayuenue. Jist 3aunthi 0T GeTa-NanyueHHsi peKOMEHIyeT-
€5l MCNONIL30BATL MATEPHAIBI C MAJIOH aTOMHOMN Maccoit (aToMHHKM,
TUIEKCHIIAC, KapBOoJINT), KOTOpbie JIAI0T HaMMeHblliee TOPMO3HOE
ramMma-uayyenue, oObIMHO CONpoBOXIalollee norioleHue  Ge-
Ta-yacTuiL. JUnsi KOMIUIEKCHO# 3a1nThl OT GeTa- W TOPMO3HOTO ram-
Ma-HINyueHHsl IPUMEHSIOT KOMOMHMPOBAHHBIE IBYX- M MHOTOC/IO -
Hbi€ DKPaHbl, Y KOTOPbIX CO CTOPOHbI MCTOUHMKA MIyYCHMs yCTa-
HABAMBAIOT 3KPaH M3 MaTepuana ¢ Majloil aTOMHOW MAaccoif, a 3a
HUM — ¢ GOJIBIIOI aTOMHON MACCOi (CBUHELL, CTANL W T. JL).

Tamma- u penmeenosckoe uziydenue. JUisi 3aliMThi OT raMmma- u
PEHTIEHOBCKOTO M3JyueHusi, 00/Ia/IaloluX OUeHb BLICOKOI NpOHK-
Kaioueii crnocoGHOCTbIO, NPUMEHSIOT MaTepuabl ¢ GOABLIOI aTOM-
HOil Maccoii M TUIOTHOCTHIO (CBMHEL, BOJb(PaM M Mp.), a TaKxe
CTa/lb, Xeae3o, GeToH, uyryH, Kupruy. OJHaKO, YeM MEHbIlUE aTOM-
Hasi MAcCa BEWECTBA HKPAHA M YeM MEHbIUE TUIOTHOCTD 3alMTHOIO
matepuana, Tem Juisi Tpebyemoii KpaTHocTH ocnabiaenns Tpebyercs
GObIIAs TONUIMHA DKPaHa.

Heumponnoe uznywenue. Jlyauinmu JUist 3a1NThl OT HEHTPOHHOTO
M3IYUEHHS SABSIIOTCSH BOJIOPONIOCOAEPXKALIME BEUIECTBA, T. €. BELeCT-

—_—

Ba, MMEIOUIME B CBOEHl XMMMUECKOil (hopmysie atoMbl BoAOpOAA.
O6bMHO TpUMeHsioT Boay, napadub, noanstwien. Kpome Toro,
HElTPOHHOE M3yUeHHe XOpowo norowaercs Gopom, Gepuinem,
kaamueM, rpadntom. TTOCKOABKY HEHTPOHHBIE 3YYEHHS CONPOBO-
HKJAAIOTCH  TAMMA-M3JIYYCHHAMM, HEOOXOMMMO NPUMEHSTH MHOTO-
C10iiHbIE IKPAHBI H3 PAITHUHBIX MATCPHATIOB: CBUHELL—TOINITIICH,
CTab—BOMA W T. 4. B psise cyuacs juis OHOBPEMEHHOIO MOMIOLIE-
1Sl HEHTPOHHOTO M FAMMA-N3NYHEeHHit IPUMEHSIOT BOAHbIC PACTBO-
Pbl THAPOOKHCET! THAXENBIX METAUIOB, HANPUMED THAPOOKHCH KeJesa
Fe,(OH),.

KOHCTPYKUMH 3alMTHBIX YCTPOHCTB Pa3HOOOPa3Hbl, HEKOTOPHIC
W3 HUX NPEACTaBAeHbl HA pUC. 3.43. OHM MOTYT BBINOAHSTHCS B BUIE
3aMTHBIX GOKCOB, ceiihoB UIsi XpaHeHUsi PAAMOAKTHBHBIX Npenapa-
TOB, NEPEABUKHBIX M CTALMOHAPHBIX 9Kpanos. [pu Bbiaenenun pa-
JIMOAKTMBHOM MBUIM W Ta30B GOKCHI CHAGKAIOTCH BLITAXKHON BEHTH-
nsumeit.

TMomeueHust, NpeaHasHaueHHbIE Uit PaGoThl € PAIMOAKTHBHbI-
MH Ipenapatamu, A0KHbI GbITh OTAC/ABHBIMH, H30IHPOBAHHBIMU OT
JIPYrMX nomelieHuit U cneumanbio oGopyaosaHHbiMi. Crenbl, 1o~
TOJKM M JIBEPH JEAIOT IIALKMMH, HE WMEIOLMMH 1OP M TPEUINH.
Bee yrabl noméuieHus 3aKpyrisior Uist obneryeHus yoopku rnome-
weHHsi OT PaaMOaKTHBHOM b, CTeHbl NOKPBIBAIOT Mac/sHOM
KPackoil Ha BBICOTY 2 M, @ MPH NOCTYIVIEHUH B BO3IYLIHYIO cpeay
NoOMelLeHNsE PAIMOAKTHBHBIX a9PO30JEH WIH NapoB KaK CTEHbI, TaK
M NOTOKH NOKPBIBAIOT MACASIHON KPACcKOil nonHocTbio. Iomeienms
06OpYYIOT XOpOLUEii PUTOYHO-BBITSKHON BEHTHISIUME, IPOBOAST
CXEHEBHYIO BIAXHYIO YOOPKY.

Cpedcmea undusudyarvhoii 3augumsi. JINs 3alMThl YenoBeKa oT
BHYTpEHHEro 00nyYeHHs NpH NONANAHWH PATMON3OTONOB BHYTPb
OPraHM3Ma C BIABIXAEMBIM BOJyXOM TPHUMEHSIOT PeCnupaTopel (s
3AUINTEL OT PAAMOAKTMBHOIF NbLIK), NPOTHBOra3bl (A1s 3alMTLI OT
PAIMOAKTHBHbBIX TA30B).

Tpu pabote ¢ PaaMOAKTUBHBLIMKM M3OTOMAMK B KAUECTBE OCHOB-
HOIl CEUOAeKAb NPUMEHSIOT XAIaThi, KOMOUHE3OHbI, NONYKOMOH-
HE30HBl M3 HEOKPAIICHHOH XI0MYaTOGYMAXHOH TKaHM, a TaKxKe
XI0M4aTOOYMaXHbIE WANOYKH.

Ipu ONacHOCTH 3HAYMTELHOIO 3arpsi3HEHMs MOMEUICHHUS pa-
JIMOAKTHBHBIMH H30TONAMM TI0BEPX XJION4YATOOYMAXHOI O1eX/bl Ha-
JIEBAIOT TUICHOYHYIO (HapyKaBHUKM, OpIOKM, (apTyk, Xanart, Koc-
TIOM), TOKPHIBAIOLLYIO BCE TEJ0 MM MECTA BOIMOKHOIO HauboJb-
wero 3arpsisHeHMsi. B KauecTBe MaTepuaios Uit ILUICHOYHOM
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Puc. 3.43. KONCTpYKLItH YCTpOHCT JUIst SAUUITH OT PALMALMK: @ — KPAH W3 OPraHh-
HECKOrO CTeKIA: | — CMOTPOBOE OKHO; 2 — MOACTaBKa; 6 — ceild) cTauonapnit
CTeNNOI 3AWTHE: | — CTATBHOM WKad; 2 — CBUHLOBAS ABEPD C JAMKOM; 6 — K-
PAN HACTONLHBI MEPEABILKHOI € ABYMA 3axBaTamit: | — GOKOBbiE CTEHKM; 2 — ne-
Peanss CTeHKa; 3 — CMOTPOBOE OKHO; 4 — JaXBaThi; 2 — ceild) CTaLONapHBIii cTen -
1O 3auMTHEL MOBOPOTHAI: ] — ABEPUA C JAMKOM; 2 — KOXYX; J — yKasaten; 4 —
MaxoBi; 5 — GapaGait; 0 — GOKC 3ALUMTHB NEPUATOHBI HA OO PaGotice MECTO:
1 — xopnyc Gokca; 2 — MepuaTki; 3 — CMOTPOBOE OKHO; 4 — TATOHATIOPOME
BUTAKHON GUALTD; 6 — hopKamepa; 7 — MOACTABKA; € — MEPEABUAHON JAUMTHA
IKpaM: ] — CMOTPOBOE OKHO; 2 — MAHMIYISTOPbI; 3 — MEXAHHIM MEPEABIKEHHS

O/ICKIbl IPUMEHSIOTCS TUIACTUKM, PE3HHY M
JIpyrue MaTepuaibl, KOTOpbie JIETKO OuMLLa-
10TCS OT PAJMOAKTHBHBIX 3arpsi3HeHmii. [pn
MCIOL30BAHMM  TUIHOYHON OEXIbl B ee
KOHCTPYKLMH 1PEYCMaTPUBACTCSl NPHUHY/N-
Te/bHasi MOJAYa BO3AyXa Mo KOCTIOM M Ha-
PYKABHUKH.

Tpu pabore ¢ panMOaKTHBHBLIMM H30TO-
NaMKu  BBICOKOW aKTHBHOCTH  MCTOJIB3YIOT
NEPUATKN M3 NPOCBUHIOBAHHOM PE3NHBL.

[Ipu BEICOKMX YPOBHSIX PAMOAKTUBHOIO
3ArPA3HEHMS NPUMEHSIOT NHEBMOKOCTIOMbI
M3 IUIACTMUYECKMX MATEPUAIOB C NPUHYIH-
TEJIbHO M0Aaueit YHCTOro BO3/lyXa 101 KOC-
TIOM (puc. 3.44).

JUist 3alMTHL 17123 NPUMEHSIIOT OYKH 3a-
KPBITOTO THIIA CO CTEKJIAMM, COACPKALIMMMU
(octar Bonbdpama win csunenr. Ipu paGo-
Te ¢ aibpa- u Gera-npenapataMu Ui 3aliu-
Thi MU M 143 MCHOAB3YIOT 3alINTHBIE
IMTKH M3 OPrCTeKaa.

Ha worn nazesaior niaenounsie Tyduin
WK Gaxwibl M ueXiibl, CHUMAEMbIC NPH BbIXOAE W3 3arpsi3HEHHON
SOHbBL.

Puc. 3.44. Tnesmo-
KOCTIOM

KonrponsHsie Bonpocsi

1. KakoBb! 0Bluiue METORb! 3a4HTEI OT INEKTPOMATHHTHBIX NN W M3Ny-
wennii?

2. Kakwe METORb! 1 CPEACTBA NPMMEHSOTCH ANA YMEHBLIEHHA MOLLMOCTH W3-
nyvenmn? .

3. Kak paccumrats RONycTMMOE BPEMA NPeBLIBaHAA B INEKTPOMATHHTHOM
none?

4. Kakve KOMCTPYKLUMH NPHMEHSIOT AR SKpaHHPOBaHa IMM?

5. Kakue Tpe60Bana NPebABAAIOTCA K NOMEWLIEHHAM, B KOTOPBIX PACNONO-
HembI HCTOuMMKH IMMUE

6. KaK OCYWeCTBNAETCA 3aUiMTa OT NOCTORHNBIX ANEKTPHUECKUX H MATHKTHBIX

* noneit

7. Kakwe CU3 npumensiotca ana 3aumtl o IMM pagmouacToTHoro anana-
30ma?

8. Kak KnaccumumpyloTca nasepsi no crenemn onackocTul
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9. KaKkoBbi METORM 1 CPEACTBA 3aUMTE! OT NA3EPHOTO ManyeHHs!
10. KaK OCYlUecTBRReTCH IKPaHMPOBaHME TENnOBbIX WanyNewmitt
11. KaKoBbt METORMI M CPEACTBA 3aUMTHI OT PaaHaLmh?

12. KaKk paccuuTars HEOBXORMMYIO TOMMMHY 3ALIMTHOTO 3KPaHa OT MOHMHH-
Pyrowero nanyyenmal

13. Kakue MaTepmansi NPHMEHSIOTCA [U1A 33LLMTHI OT HOHMIHDYIOUWX MINyYe-
MW Pa3InkUHOro snaal

14. KaK OCYLLECTBNAETCA WHRMBHAYANHAR IAUMTA OT HOHMINPYIOLMK HINY-
wenmil

1.5. MeToas! 1 cpeacTBa obecneyents 3neKTPO6E30NacHOCTH

Topaxenne 4eNoBEKa INCKTPUUECKHMM TOKOM BO3MOKHO TOILKO
MPH 3aMBIKAHHH ICKTPHYCCKON Uen# 4epes Telo uesiobeka. 1o
MOXKET NPOH30ITH NpH:

* ABYX(A3HOM BKIIOMEHHMH B uenb (puc. 2.29);

o npu oaHO(DAIHOM BKIIOMEHMH B LENh — NPOBOAA, KACMMbI,

wuHel 1 T. A (puc. 2.30, 2.31);

* IPH KOHTAKTC YEJIOBEKA ¢ HETOKOBEAYLMMM HacTsaMn 0Bopy-
nosanmns (KOpNyc cranka, npudopa), KOHCTPYKTHBHBIMM e~
MCHTAMH 31aHHSH, OKAZABUIMMMCH TOL HANPIKCHHEM B pe-
IYALTATE HAPYWICHWS W3OMAUMM NPOBOAKM M TOKOBCAYULHX
vacreil.

CHU3HTB TOK, NPOTEKAIOLINIL YEPE3 TENIO HET0BEKa B 3TOM ciyyae,
MOXHO MO0 32 CHET YBEAHUEHMS! INEKTPUUECKOTO CONPOTHRICHMS
uenn (nanpumep, 3a cuet npumerenns CHU3), anbo 3a cuer ymerb-
WICHMS OTEHUMANA KOPNYCA ¢, W YBEHHEHHA NOTCHUMANA 3EMIN @,

T. K. HANPAKCHUE NPHKOCHOBEHHS 1PH OJHO(I)EI'JH()M BKJIIOMEHHH B
1enb PABHO

Unp =9k~ ¢a.
Jlnsi 3awmTel o1 TIOPAXKEHHA DNEKTPHUECKHM TOKOM NPUMEHAIOT-
€ CACAYIOUIME TEXHHUYECKHE MEPBI 3ALLMTHIL
* TIIPUMEHCHHE MAIBIX nanpnxenuﬁ;
* JICKTPHUCCKOE PAACICHHE CETCH]
* INCKTPHUCCKAS H30NALMN]
* 3aIMTa OT ONAcHOCTH MpPH nepexone ¢ BbICLIEH CTOPOHBI Ha
HH3LIYIO;
* KOHTPOJb H HPO(‘HUMKTMKH TNOBPEAACHHA H3OAALUHM,

« jaumTa  or cny-miiuoro NPUKOCHOBEHHUA K TOKOBEYLIHM
HacTAM;

« JAUMTHOE 3a3eMICHHE, 3AHYICHNHE, JAIUNTHOE OTKIIOUCHHE]

* [IPHMCHCHHE MHAMBHIAYATbHBIX 3ALLMTHBIX CPeACTB.

TIpuMeHeHHe ALMTHBIX MCPONPHATHIL W CPEACTS periameHTi-
pyercs «MeKOTPACAEBHIMM NPaBUIAMM O OXpaHe Tpyaa (TEXHMKe
6C30NACHOCTI) NPH DKCIUIYATALHK NCKTPOYCTAHOBOKS 1 3aBHCUT OT
KATCTOPHM MOMEWLICHHS! 110 CTENEHN YIEKTPHYECKOM ONacHoCTH (CM.
2.2.4 pasaena 2).

Tlpumenenue maivix nanpaxcenuii. Manoe HanpskeHne — 970 Ha-
npsikenve e Gonee 42 B, NPUMCHACMOC B LC/IX YMCHbLICHMUA
ONACHOCTH MOPAKEHNs DICKTPHuecKuM TokoM. HanGonbias cre-
Henh BEIOMACHOCTH A0CTHIAETCH Np Hanpsikenmsax o 10 B. Tipn
TAKOM HANPsKEHHM TOK, KaK MPaBIio HE npesbiluacT 1...1,5 MA. On-
HAKO B MNOMCUICHHAX MOBBLUIEHHOIN ONACHOCTH W 0c0oB0 ONacHbIX TOK
MOKET 3HAYMTEIBHO TPEBBLICHTH 3TY BEJIMUMHY, HTO NpEACTaBascT
ONACHOCTD NOPAXEHUS HEI0BEKA.

Ha NPaKTHKE NpHMEHEHHE OYEHbL MaIbIX Hnnpuxeuniil Orpanu-
WeHo waxtepcknmu aamnamu (2,5 B) M HEKOTOPBIMH OBITOBBIMH
npubopami (KapMaHHBIMH (POHAPAMM, NIPYIIKAMH W T. n.). Ha npo-
M3BOACTBE JUIS NOBBILICHHUS 6e30NacHOCTH NPUMEHSIOT HANPSAKCHANA
12 B # 36 B. B nomelueHmsix ¢ NOBLIUCHHOMN ONACHOCTLIO JUIs nepe-
HOCHBIX 2CKTPHUCCKHX YCTPOHCTB PEKOMEHIYETCH NPUMCHATL Ha-
npsuxkenme 36 B. B 0cobo onacHeIX NOMEMICHUAX PYUHON IEKTPO-
MHCTPYMEHT MUTACTCS HANPSAKCHHEM 36 B, a pyuHbie 21EKTPOIAM-
e — 12 B. OaHako B TAKMX MOMEWCHUAX DTH HANPSAKCHUA HE
obecneunBaloT 110410 6E30NacHOCTH, a JINILb CYUIECTBEHHO CHHXA-
0T ONACHOCTL NOPAKEHNS INCKTPHUECKHM TOKOM.

MCTOMHMKOM MAIOTO HANPsiKeHs MOXeT GuiTh Datapes ruibsa-
HHNCCKMX  21eMEHTOB, aKKymyasitop, Ttpancdopmarop. HanGonee
HACTO NPUMEHSIIOT NOHNAAIOLME TPAHCHOPMATOPEI, OHI NPOCTLE H
Hatexubl B pabote. OAHAKO NPH MX paboTe HE MCKIIOHACTCH BO3-
MOKHOCTb M1EPEX0/1A BHICOKOTO HANPSAKEHNS NEPBHYHOI 0OMOTKH Ha
BTOPHUHYIO OGMOTKY Manoro Hanpsuketns. B atom cayuae onac-
HOCTD MOPAXEHHs! CTAHOBUTCH PABHOUCHHON ONACHOCTH NMPHKOCHO-
BeHmsi K TOKOBE/YLLMM HACTAM BBICOKOTO Hanpskenus. /List ymenb-

_MieHUH OMACHOCTH BTOPHUHAS obmoTka TparcdopmaTopa 3aszemaseT-

e wan sanyasiercst (em. aanee). TIpHMEHEHHUE B KAUCCTBE HCTOUHUKA
MQIOF0 HANPAKEHU ABTOTPAHC(HOPMATOPA 3ANPELLEHO, T. K. NpH
TOM CETh MAJIOTO HATPKEHHMS NOCTORHHO JICKTPHUCCKH CBA3AHA €
CETHIO BLICOKOTO HANPSAKEHMS.
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Ipumenenne Manbix Hanpsokennii 12, 36 n 42 B OrpaHuyHBacT-
€ PYUHBIM 2NEKTPOMHUUMPOBAHHBLIM MHCTPYMEHTOM, PYYHBIMH fe-
PEHOCHBIMM JIAMNAMM M AMIIAMH MCCTHOTO OCBELLEHMS B NOMCLIE -
HHAX C MOBBILIEHHON ONACHOCTLIO M OCOGO ONACHBIX.

Daexmpuneckoe pasdesenue cemeii. Passetnnennas 2JIeKTpHYe-
CKasi ceTh GONBLIOIH MPOTAKEHHOCTH MMEET 3HAUHTEABHYIO eMKOCTH
M HEBONLUIOE CONPOTHRACHHE MIOMILMK (B3 OTHOCHTENBHO 3EMIM.
B 510M cayuae naxe npukocHosenme k o1Hoit dase sipnsieres oueHn
onacHuM. Ecan eannyio, CHIBHO Pa3BeTRICHHYIO CeTh pasienTs Ha
Pl HEDOMBLLINX CeTell TAKOTO Ke HanpskeHus, KoTopeie Oyayr 06-
N1aziath HEDOABIIOH EMKOCTBIO M BLICOKHM COMPOTHBACHHEM W3O~
LMH, TO ONACHOCTD NOPAXEHMUS PEIKO CHUKACTCH.

OBBIYHO INEKTPHHECKOE PAICNCcHHE CeTell OCYLIeCTRARCTCS Ny-
TEM TOJKIIOMEHUSA OTACABHBIX EKTPOYCTAHOBOK “epe3 pasiesin-
TebHbIe TPAHCGHOPMATOPBI. 3AMTHOE PasneNiente ceTeil npuMes-
CTCS B 3/1EKTPOYCTAHOBKAX HanpsikenneM 0 1000 B, akcnuyaraums
KOTOPBIX CBA3AHA C MOBLILIEHHOH CTENEHbIO ONAacHOCTH, Hanpumep B
TNEPEABHAKHBIX YCTAHOBKAX, PYUHOM /1EKTPODHLIMPOBAHHOM MHCTPY-
MEHTE W T. 1.

Daekmpuneckan wzoangus — 310 Ci0i JHMINEKTPHKA, KOTOPbIM
TNIOKPLIBAIOT MOBEPXHOCTD TOKOBEAYLIMX DIEMEHTOB, WIH KOHCTPYK-
M5l M3 HEMPOBO/LLLETO MATEPUANA, C MIOMOLILIO KOTOPOIi TOKOBE/LY-
LLHE IICMEHTBI OTAENSIOT OT IPYTHX 4aCTeil 31eKTPOYCTAHOBKY.

B 5/1EKTPOYCTAHOBKAX MPUMEHAIOT CACAYIOUINE BB WIOASLMH:

. Paéﬂ'lﬂ}i U30AAKUA — DNCKTPUMECKAA M3ONAUMA TOKOBEAYUIHX
“HACTEH ICKTPOYCTAHOBKH, ODECICUMBAIOLIAN €€ HOPMATBHYIO
PaboTY M 3ALMTY OT NOPAKEHHs NEKTPHUCCKHM TOKOM;
00’10/”4""!(’,7&”{1” usonauus — INCKTPHUCCKAS M3ONALMS, npea-
YCMOTPCHHAsA JIONOJHUTEALHO K paGoveil M3oasumm wis 3a-
LUMTBI OT NOPAXKEHMS NEKTPHUCCKHM TOKOM B CilyHae nospe-
KAeHusi paGoueit 3onsimMm;

* J6OUKGR U30AAKUR — FTO M3ONALMS, COCTOAILAA M3 paGovieit n
JIONOTHUTENLHOR MIOAALHMK;

Yeuaennan uzoaayusn — YayuuieHHas pﬂGO‘lﬂH H30JIUnA, KOTO~
pas DﬁeCﬂC‘lHBﬂC’T TaKYl0 Xe CTeNneHb 3alNThl OT TIOpaxeHus
IMEKTPHUECKMM TOKOM, KaK W JBOIHAA H3ONALMSL.

Konmpoaw u npousaxmura NOBPENCOCHNOI UIOARUU — BAKHEl -
kit 31eMeHT obecniedeHns MeKTPoGe3onacHoCTH. IMpu sBONE B
IKCIUTYATAUMIO HOBLIX WM NPOLUEALMX PEMOHT ANEKTPOYCTAHOBOK
TNPOBOSTCH NMPHEMO-CAATOMHBIE HCNBITAHMSA C KOHTponem conpo-
THRACHUS M3oasunn. Ha paGotaiowem oBopynosakny NPOBOANTCH
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IJKCTUIYATALLMOHHBIT KOHTPO/IL M30/ISUMN B CPOKM, YCTAHOBIEHHBIC
nopMatipami. KOHTPO/IL CONPOTHBICHNSA M3ONAUMH OCYLIECTRASET
INEKTPOTEXHUUCCKHIT MIEPCOHAN € NOMOILBIO METOOMMETPOB.

3awuma om npuxoCHOBEHUR K MOKOGEOYUUM HACTMAM YCMAHO80K.
TTPUKOCHOBEHHE K TOKOBEYUIMM HACTM BCERAa MOXeT ObITh onac-
Heiv naxe B cersx g0 1000 B u ¢ xopoweit msomsumeit das. Tlpu
nanpsokernsx cseiie 1000 B onacho naxe npubinkenme K Tokose-
ayunM vactaM. B anexrpoycranoskax Hanpsikennem 10 1000 B npu-
MEHCHME HM30AMPOBAHHBIX NPOBOIOB YAE 0DECHICUHBACT AOCTATOUHYIO
JANGITY OT HANPSKEHMS NPH NPHKOCHOBeHIK. M301MpoBattbie npo-
Bo1a, HaxoMsumecs Noj Hanpsxennem cpeiue 1000 B, onacuwt. Las
HCKITIOUEHMS ONACHOCTH NPUKOCHOBEHHS K TOKOBEAYILIMM HacTiM He-
00XOMMO 0BECTICUNT MX HEAOCTYIHOCT, TO AOCTHIAETCH Mocpe-
CTBOM OTPAXICHMS M PACTIONOKEHMSI TOKOBEAYIIMX MaCTeil Ha Henoc-
TYNHOI BBICOTC WIH B HCAOCTYIIHOM MeCTe.

OrpakacHnsi NPUMEHAIOT CIUIOWIHBIC M CETYATBIC € PA3MEPOM
suciikn cetky 25x25 My, CruiomHbie OrpakacHNs B BUIC KOKYXOB H
KPHILLEK NPUMCHSIOT B 91eKTpoycTatoskax a0 1000 B.

CheMHbIe KPBILIKH, 3aKperjicHHsie Goatamu, He obecneunsanor
HAACKHOM 3AUMTDI, T. K. MX YACTO CHUMAIOT, Tepsior. Bosee nanex-
HO NPUMCHEHHE OTKWALIBAIOWIMXCH KPBILIEK, 3JAKPEIUICHHBIX Ha
WAPHNPAX M 3aNHPAOINXCA HA 3aMOK. CeTuaThie OrpakIACHMs Nph-
MCHAIOT B YCTAHOBKAX HanpstkeHnem jio u soiwe 1000 B. Bxomnvie
JABEPH OFPAXICHMIT, JAUMTHBIC KOKYXH MOTYT CHAGXathes GA0KM-
POBKAMM PABIHMHOTO BHIA, KOTOPBIE PACCMOTPEHB! B 121, 3.

3awumnviy 3a3emaenuem HazbIBACTCS NPEAHAMEPEHHOE NEKTPH-
NECKOE COCAMHEHNE C 3eMICH METAUIMUECKHX HETOKOBEAYILMX 4ac-
feii 21eKTPOYCTAHOBOK, KOTOPbIE MOTYT OKAa3aThCs MO HATPAKEHH-
“em. Ha puc. 3.45 nokasaHe! NPUHIMNNANBHBIE CXEMBI 3AIMTHOTO 3a-
SeMJICHUS LTS ceTell C M30IMPOBAHHON W 3a3¢MICHHOI HETpAIAMM.
TpHHLKN ACHCTBUS 3ALMTHOTO 323EMICHHS — YMEHBIIEHHE Ha-
(pAKEHMS PUKOCHOBEHMS MPH 3aMBIKAHHM HA KOPNyc 3a cuer
YMCHBLICHNS [IOTEHUMANA KOPNYCA DACKTPOYCTAHOBKH M MOALEMA
NOTEHUMATA OCHOBAHMS, HA KOTOPOM CTOMT YeNOBCK, 10 NOTeHLMa-
i, GAM3KOTO 1O 3HAYCHMIO K NOTEHUMANY 3a3MICHHOI YCTAHOBKH.

3azemaenue moxcem Goimb HXPEKMUBHBIM MOABKO 6 NMOM CAYHAE, eCAu
MIOK: 3AMBIKGHUS KA 3CMAUO HE YBEAUMUBAEMCR C YMEHBUCHUEM CONpOMmuUG-
MeHus 3azesienus. B cemsx ¢ 2ayXo3a3eMIeHHON HEUmpParbio HANPANCEHU-
do 1000 B azemaerue nefxpeKmueno, m. K. MoK 3aMbIKAHUS HA 3eM~
MO 3aBUCUM OM CONPOMUBNCHUS 3AIEMACHUA W NPU €20 YMENbUERUU MOK

wospacmaem.
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Tlosmomy sawumnoe 3azemaenue npusensemea & cemsx nanpace-
nuem do 1000 B ¢ uzoruposannoii neiimpansio u & cemsx Hanpaxcenues
abiwe 1000 B kax ¢ usoauposannoi, max u ¢ azemaenoi Helmpaibio.

TosicHUM Ha YNPOWIEHHBIX NPHMEPAX TH OCHOBHBIE MOAOKE-
HUSL NIpUMEHenMs 3asemaenus. B cetn ¢ msoamposannoit HeiiTpa-
JIBIO TOK 3aMbIKaHmst Ha 3eMo (/) B cooTBeTCTBUM € 3aKoHOM Oma
Gyner pasen /,= U/(r, +r,) (cm. cxemy puc. 3.45, a). Mpn xopoweit
M30AALHN 7y, PABHO NECATKAM KIIOOM, MOITOMYy ToK /, Gyzer me-
Gonvwmm. Tak, npu dasnom manpaxenun 220 B r,=4 Om,
ry=40000 Om, /,=220/(4 +40000) = 0,0055 A. TMaaenne noren-
UHANOB PACTIPEACAUTCH CACAYIOUMM OOPasoM: Ha 3asemicHun —
Mexay Kopriycom u ocHosanuem U, = 1, r, = 0,0055 - 4= 0,022 B, me-
Ky ocHoBaHMeM W (azamu (NAICHHE NOTCHLMANOB HA M3OMAIMM
$a3) — U, = 1, r, =0,0055 - 40 000 = 220 B. Takum o0pasom, Hanpsi-
KEHHC NPHKOCHOBEHMS, paBHoe U, oueHb HeHauuTeabHOe M Ge30-
NAcHOE JUlsl MCJIOBCKA, T. €. 0DECNEYHBACTC HANEKHAS JAUMTA Ye-

JIOBEKA OT NMOPAKEHMS EKTPHUECKHM TOKOM. DTO MONOKEHHE By~
ACT  BHNOMTECH  TOABKO NPW  XOpowieil  wiomsiumn  das, npn
HAPYIICHUN MIOMAMN (a3 MAN 3HANMTEABHOM YMEHBIICHUH 7, 3a-
IHTHBIC CBOMCTBA 3a3EMJICHHA PE3KO CHIDKAIOTCH

B cetn ¢ 3asemaennoii weittpansio (puc. 3.45, 6) L=U/(r,+r)=
=220/(4+10)= 15,7 A, a nanpsxenne npukocnopenns U, = U=
=15,7-4 = 62,8 B, 4T0 npeacraBnser onacHoCTh st -(cnose':a. Kak
BIIHO, B 9TOM Ci1yuae /, CYWECTBEHHO BO3PACTAET NPH CHUKEHMM F,,
1 3hdeTHBHOCTE 3a3eMacHNs HeBbicoKa. YeM MeHblie Byaer :\n«:x‘-

6)

Puc. 3.45. TIDHIIMITHATLILE CXEMB JAULITHORO XICMACHIA: @ — B CETH € H30AHPO-
BaHHOR HEHTPATHIO 20 1000 B 1 BBie; 6 — B ceTi ¢ asemaennoll HERTPATLIO Bhie
1000 B; / — sasemnentioe 0Gopynosanie; 2 — 3a3eMAMTENL JAUHTHOTO Ja3EMACHNA
3 — saseMTEAD PABOUETO TARMACHMS £y, 7y, Ry — CONPOTHIIEHNS COOTBETCTBENMHO
JAUHTHORO, PAGONETO 3AICMACHIH, WI0AsLINIE das; [, — TOK JAMBIKANNS HA eMTI0

Tiasa 1. 3auuma wetoeexa om dususeckux nezamuenix akmopos 167

TPUUECKOE  CONPOTHRICHHE 3a3EMJICHMS KOPNYCa YCTAHOBKM 1O
CPABHEHMIO C CONPOTHMRACHMEM 3a3¢MEHMS HEHTPAIM, TeM Bbile
GYYT 3ALMTHBIE CBONCTBA 3a3EMICHMS.

3azemasiowee ycmpolcmeo — 3710 COBOKYNHOCTb 3a3¢MIHTENH —
METAUIMYECKNX NPOBOAHMKOB, HAXOMALIMXCH B HEINOCPEACTBCHHOM
CONPUKOCHOBEHUHN € 3eMJICH, W 3a3eMISIIOLLIX NIPOBOHHKOB, COCAM-
HAIOUIMX 33CMICHHBIE YACTH IEKTPOYCTAHOBKH C 3a3CMIAMTEACM.
3azeMAAIOLWIME YCTPONCTBA OBIBAIOT [BYX THIOB: BLIHOCHBIC, HANW CO-
CPEAOTOMEHHBIC, W KOHTYPHBIC W PACIpee/eHHbIe.

Buimocnoe zazemantouee yempoiiemeo (puc. 3.46) xapakrepuayercs
TeM, UTO 3A3EMJMTENb BHIHECEH 32 NPEIC/bl MUIOWAAKH, Ha KOTOPOil
PAIMEILCHO 3a3eMIISEMOE 0DOPYAOBAHME, MK COCPEAOTONCH Ha He-
KOTOpOil wacTH 370il uiowaky. Tpu pabote BHIHOCHOTO 3a3emiac-
HMS NOTEHIMAA OCHOBAHMS, HA KOTOPOM HAXOAMTCS MEJIOBEK, PaBneH
WK 6AM30K K HYTI0 (B 3ABUCHMOCTH OT YAGACHHOCTH YE/IOBEKa OT
saseManTeNst). 3AUNTA YEIOBEKA OCYLLECTBANETCS JIMIb 34 CHeT Ma-
JI0FO 2NEKTPHUECKOTO CONPOTHRICHHS 3a3CMICHMSA, T. K. B COOTBET-
creum ¢ 3aKkoHOM OMa Go/bluMii ToK ByaeT NpoTexaTh No Toil BeTBH
PAIBETBACHHON LICMM, KOTOPas MMEET MEHBUICE HNEKTPHICCKOE CO-
nporusaenue. Takoil THN 3a3emsiowero yerpoiicTsa obecreunpact
B pAle CIYHAEB HENOCTATOMHO BLICOKYIO CTENEHb 3ALMTEL HEIOBCKa,
2 1ML YMEHBLIAET ONACHOCTb MM TSKECTh NOPAKEHHS EKTPHYC-
CKiM TOKOM. TT09TOMY €ro NPHMEHSIIOT JIMLb NPH MANBIX SHAUCHMAX
TOKA 3AMBIKAHHA HA 3eMJIO W, B MACTHOCTH, B YCTAHOBKAX Hanpsxe-
puem a0 1000 B. JLOCTOMHCTBOM TaKOro THIA 3a3EMIHIOILETO yCT-
POICTBA ABAAETCH BOIMOXKHOCTL BHIOOPA MECTA PA3MEILCHHS 3a3EM-
JMTENS ¢ HAMMEHBIUMM COMPOTHBICHUEM IPYHTa (ChIpOC, MIMHM-
CTOC, B HU3MHAX M T. IL).

Konmypnoe 3asemasiowee yempoucmeo XapaKtepH3yeTcs Tem, To
€0 O/IMHOMHBIC 3A3EMINTENN PA3MELLAIOT NO KOHTYPY (nepumeTpy)
IUIOLIAIKH, HA KOTOPOI HAXOAMTCs! 3a3eMasieMoe 0bopyloBaHue, Wik

Pacnpedenenue

\

Ry
¥

Puc. 3.46. CxeMa BHIHOCHOTO R1ICMACHHA
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PachpesiensiioT Ha Beeit muowanke (3ome obenykupanus oGopyaosa-
HHst) paBHOMEPHO. Be30nacHOCTs NpU KOHTYPHOM 3asemicHny obec-
NEYHBACTCSH BLIPABHMBAHHEM MNOTCHUMANA OCHOBAHMA M €r0 NOBbI-
WICHHEM JIO 3HAYCHMIL, GIM3KNX K NOTeHIMany Kopriyca o6opyaosa-
Husi. B pesynbrate oGecreumBacTest BHICOKAS CTENCHb 3alnThl OF
MPHKOCHOBCHHS K KOprycy oGOpyAOBaHis, OKA3aBUICIOCH MO Ha-
TIPAKCHHEM, W OT WAaroBoro Hanpsikenus. Mosromy KouTypHoe 3a-
JEMICHHE MPHMEHSAIOT NPH BLICOKOI CTENEHH INEKTPOONACHOCTH M
nph Hanpsikenmnax cspiwe 1000 B. Ha puc. 3.47, 3.48 npencrasnchnt
CXEMbl KOHTYPHOTO 3a3¢MJICHMA M 3a3eMJICHMS C BbIpABHHBAHHECM
NOTCHLHANA BHYTPH KOHTYPa (KPHBBIC NOKA3BIBAIOT pacnpeienciue
INEKTPHUECKOTO NMOTEHUMANA BHYTPH W 3a npeaenamu KouTypa). Kak
BHIHO M3 MOKA3AHHBIX KPHBbIX, 33 NPEAEAMH KOHTYPA NOTEHUMAN
OCHOBAHMS GHICTPO CHUXKACTCH € YBENNUECHHEM PACCTONHMS, HTO MO-
KET SABHTHCA NPHYHHOIN NOABACHNS GOABILMX 3HAYCHHMI LWATOBOIO
HANPAXCHHUA B ITHX 30HAX. Yro6mt YMEHBUNTL WATOBbLIE Hanpsixe-
HUs 34 NpeeaaMH KOHTYPa BAOAL TNPOXOAOB U NPOEINOB, B IPYHT 3a-
KIAIBIBAIOT CHEUMATBHBIC WHHbL, KAK MOKA3aHO Ha puc. 3.49. Buyr-
pH NOMELUEHH I BhIPABHMBAHHE MOTCHUMANA NPOUCXO/INT ECTCCTBCH-
HBIM TIyTEM “eped MEeTWUIHYEeCKHue KOHCTPYKUHH, T]))’(K)HPOB(\,‘[M.
Kabeau u pyrue npoBOASLLME NPEAMEThI, CBA3AHHBIE C Pa3sBETHACH-
HOI#l CETHIO 3a3eMICHNS.

Puc. 3.47. KOHTYpHOE 303€MICHHE: @ — PAIpes N0 BCPTHKATM; 6 — BHA & ITaNe: o —

PACTIPEACICHIE TIOTEHIMAROR; /, — TOK JAMBKAINA Ha JoMA0; R, — conpoTHACHIe

AUTHOTO JARMACHUS; Uy, — WATOROC HANPAACHNCE; Uny — HATAACHHE NPHKOC-
HoBeHiA

AT T5

A 2] I3

Puc. 3.48. 3aieAUITEan ¢ BLPABINLEAIHEM TIOTENIILLION RIYTPH KONTYPA (ceTka):
@ — B B aHe; 6 — OPMA TIOTCHLIAALION KPHBOI

Pric. 3.49. KpHBhie sIMCHCHISH TIOTEHIMATA 34 IPEACAAMH KOHTYP:
1 — Ge3 pupansibuts; /] — C BHPABIIBIHHEN

Bunoanenue 3azemasiougux yempoiicme. Pasanualor 3azeMauTenu
MCKYCCTBEHHbIE, MIPEIHAHANCHHBIC MCKIIOUHTENLHO JUIA Lenei 3a-
JeMIEHHS, M ECTCCTBEHHBIC — HAXOMAUMECS B 3EMIIC NPCAMCTI, HC-
NO/IL3YEMBIE JUSL IPYTHX Liesiei.

JInst uckycemeennwx 3azesaumercii NPUMEHSIOT BCPTHKAILHLIC
G0 TOPHIOHTAILHBIC INEKTPOL. B KauecTse Mp'mxwth.;x :.1:{1(-
TPOLOB MPUMEHSIOT OGLIYHO CTAIBHEIE TPYOHI IMAMETPOM J...3 Lh‘d,
yronku pasmepom ot 40x40 no 60x60 MM HHO# 2,5..3.5 M, NPYTKN
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anamerpom 10...12 My 1 wimnoii 1o 10 m. s
CBA3M BEPTHKAILHBIX IEKTPONOB M B KauecTne
CAMOCTOSITENILHOTO TOPH3OHTANLHOIO 1EKTPOAA
MCIIONB3YIOT CTAABHBIE NOJOCHI CEMEHMEM HE
MeHee 4x12 MM MM CTAbHBIE NPYTKH JAMaMeT-
poM He MeHee 6 mMm. Jlas ycranosku BepTH-
KUILHBIX 323CMANTECH NPEABAPHTCALHO POIOT
TpaHwelo rayounoii 0,7...0,8 M, nocne yero 3a-
Oupalor anexrpoast (puc. 3.50).
B kauecrse €CMECMEeHHbIX  3a3emaumencii
MOXHO HMCIONB3OBATHL NPOJOKEHHBIE B 3eMie
BOJIONPOBOAMbLIE M Apyrie TpyObl, 3a MCKIIO-
UCHHEM TPYOONPOBOAOB TOPIOYMX KMAKOCTEI,
TOPIOYMX M B3PbIBOONACHLIX Fa30B, a TaKkKe
TPYGONPOBOAOB, MOKPLITHIX M3ONAUMEH; Me-
TUUIHYCCKHE KOHCTPYKUHMKM M apmartypy xejae-
Prc. 3.50. Yeranonxa mc'l;?ﬁl::;ﬂ:x’ro’::%{‘[j‘):;'u"l:l 3115.“.!‘"“; CBIHVIUO-
CTEpRHEBOrO  3a3eM- a 5 NPOJIOKCHHBIX B 3eM-
AMTENR B TPanutee ne, ‘1 T A,
Cornacxo Tlpasunam no oxpame Tpyaa npu
IKCIUIYATALHN  INCKTPOYCTAHOBOK, INEKTPHUECKOS CONPOTHRICHHE
3AUMTHOIO 3a3eMiacHus B Jaoboe BpeMA o2 HE N0NKHO npeBbl-
warh:
e 4 Om B ycranoskax Hanpsxennem 10 1000 B ¢ H30NNPOBAH-
HOI HEHTPALIO (MPH MOLUHOCTH MCTOMHMKA TOKA — resepa-
Topa nau Ttpancopmaropa menee 100 kBt nonyckaercs He
Goaee 10 Om);
« 0,5 Om B ycranoskax Hanpsenuem cseiwe 1000 B ¢ n3on-
POBAHHOI HEHTPaNbIO;

¢ B YCTAHOBKAX C 3a3eMJICHHON HENTPANBIO CONPOTHRICHHE 3a-
3EMICHHUS ONPEAENSAIOT PACUETOM MCXOAs M3 TpeGoBakmii no
JI0NYCTHMOMY HanpsUKEHHIO NIPUKOCHOBEH M.

3aUUTHOMY 323EMICHHIO NOLIEKAT METALTHYECKHE HETOKOBEY-
LIHE 4acTH 0DOPYAOBAHMS, KOTOPbIE W3-32 HEMCTIPABHOCTH H3OJSLMK
MOIYT OKa3aThCsi MO HANPSKEHHEM M K KOTOPBIM BO3MOXHO NpH-
KOCHOBEHHE JIIOACH M KHBOTHBIX. B NMOMELUEHHMAX C FNOBLILEHHONR
ONAcCHOCTLIO M 0c060 OMACHBIX, & TAKKC HAPYXHbBIX YCTaHoBKax 3a-
3CMJICHUE HBISCTCH OGA3ATENLHBIM NPpH HANPAXKEHUN NEKTPOyCTA~
HOBKH CBbilue 42 B nepementoro u cabiwe 110 B nocrosnioro Toka.

B noMeweHnax 6e3 nopbieHHOI ONacHOCTH 3a3eMJICHHE 1eK-
TPOYCTAHOBOK HEOOXOAMMO NpH HanpsikeHusix cebiiue 380 B nepe-
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senioro i 440 B nocrosuuoro toka. Bo B3puiBOONacHbIX nomeute-
HMAX 3A3CMICHHE BBITOMHSIOT B JHOGOM CAydae HE3ABUCHMO OT Ha-
NPSKCHNS YCTAHOBOK.

3anysenuem NA3LIBACTCH NPCAHAMEPEHHOC ICKTPHUCCKOC CO-
CIMHEHNE € HYJICBBIM 3AIMTHLIM NPOBOAHUKOM METALIMYECKUX He-
TOKOBEAYIUIMX YACTeil YCTAHOBOK, KOTOPHIE MOTYT OKA3aThest MO Ha-
npsKeHHeM. 3aHyIeHHE NPHMEHSIOT B UETBIPEXHPOBOLHBIX CETHX €
nanpsixennem 10 1000 B 1 ¢ rayxo3asemieHHON HeitTpanbio.

Hyaeos 3auumubist nPoGOONUKOM HA3BIBACTCH NPOBOIHK
SAMHAOUINI 3AHYAACMBIC HACTH YCTAHOBKH C 3a3CMJICHHOI HEIT
AILI0 MCTOMHMKA TOKa (reHepatopa, TpaHcdopMmaTopa) win ¢ Hyae-
BLIM PaGOUMM MIPOBOIHUKOM, KOTOPBIl B CBOIO 04CPEAb COCAMHEH €
HEHTPAILIO HCTOYHNKA TOKA.

Tpunuunuanbias cXeMa 3aHyieHus 1okasana Ha puc. 3.51.
TIpHHIKMN ICHCTBUS 3AHYACHUS 3AKII0MACTCS B TOM, YTO NpH
kannn (hasst Ha Kkopnye [ mexay (hasoit u HyaesbiM paboMHM NpoBo-
J10M co3naercst Goabloil TOK (TOK KOPOTKOFO 3ambikanms), obecne-
UHBAONMG CPABATHIBAHME 3AUIMTLE M ABTOMATHHCCKOE OTKIIOUCHHE
nospexienHoil hasbl 0T yeraHoBkH. Takoil 3auMTON MOTYT SRISTH-
CH NMABKHE NPEAOXPAHMTENN WIH ABTOMATUNECKHE BbIKAIOMaTenn 2,
YCTAHABAMBAEMbBIC MIEPE/L NEKTPOYCTAHOBKON JUIsl 3aLMTHI OT TOKOB
KOpoTKOro 3ambikanms. Kposme Toro, nockonbky kopnye / ycranos-
K 3a3eMJIeH Hepe3 HYJICBOI JaINTHBIH NPOBOAHMK 3 W 3a3emaeHme
HEITPAIN, 10 CPabATLIBANMS 3A1IMTHI NPOARISETCH 3ANTHOC CBOTI-
cTBO 3azemactus. [lpn 3anyieHun NpeaycMaTpHBACTCs NOBTOPHOE

co-

[ Iy

Puc. 3.51. TIpuiusnuanshas cxema sanyaens: / — KOpUYC: 2 — annaparil ans -

WINTEL OT TOKOB KOPOTKOTO JAMBIKAIIA (TIABKHE MPEIOXPAHMTENH, ABTOMATHHCCKHE

BLKTIONATEAN 1 T. 11.); 3 — HYICBOR JAUTIRA TPOBOIHNK; 4 — MOBTOPHOE Ja3eric-

e Ry — CONPOTHMACHIA J3EMACHIA HITPATH HETOMHIKA TOKA; Ry — COMPOTHE-

ACHHE NOBTOPHOTO 3A3EMICHISA HYACBOTO 3ALUKTHONO NPOBOAHMKA, fy — TOK KOpOT-
Koro sasikanms; Uy — (asuoe nanpsenie
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Puck — GespaamepHasi BeIMUMHA, er0 OGLIYHO ONPENesiOT Ha
KOHKpEeTHBIH nepnon Bpemenn. Hanpumep, puck rubenm uenoseka
Ha NPOM3BOACTBE B TEYEHHE TOAA MOXHO PACCHMTATD, CC/IN MO CTa-
THCTHYECKHM AAHHBIM M3BECTHO, YTO HA NPOM3BOACTBE B rOA rHbHET
B cpeanem 7000 yest., a 4HCA0 3aHATHIX B pon3BoacTse 70 MIH uen.:

s
Ro1:10

R

Pagnnuaior puck MHAMBMAYAILHBIA W KOLICKTHBH B!

Hndusudyanbhbii puck XapakTepu3yeT ONacHOCTb U1 OTAEABHOTO
HHIMBUAYYMA.

Konaexmusnuiii puck (2pynnosoii, couuarsnwiy) — 310 puck npo-
SABJICHUS ONACHOCTH TOTO MAN MHOTO BHIA /IS KOMLICKTHBA, IPYIIIbI
Monei, 1Sl OnpeneaeHHOR COUMANBHON WM NPOdecCHOHAILHOM
rpynns ioaei.

Hebo3MoXHOCTh J0CTHREHUSI aDCOAIOTHON NPONIBOACTBEHHOI
Ge30onacHOCTH NPEONPeaeanIO BBEACHHE NOHATHS NPHEMIEMOTO
(nonycTnMoro) pucka.

Hpuemaemii (Gonycmumbiit) puck — 310 TaKasi MUHHMANLHAS Be-
JIMMHHA PHCKA, KOTOPAA JOCTHRNMA 1O TEXHUYCCKMM, IKOHOMMUE-
CKMM M TEXHOJIOTHYCCKHM BO3MOXHOCTAM. Takum OGPZI‘JOM. npuem-
JleMBlil PHCK npeacTamisier coBoil HEKOTOPLIl KOMIIPOMMCC Mexy
YPOBHEM GE30NacHOCTH M BOIMOXHOCTAMM €10 AOCTHXEHMA.

OKOHOMMYECKHE  BO3MOKHOCTH noseiteHnst  GesonacHocTH
TEXHHYCCKHX CHCTEM M CHHXCHMS BEIMUMHBI NPHEMJIEMOTO PHCKaA
orpannyensl. 3atpaunpas Goabuine (pUHAHCOBbIE CPEACTBA HA NO-
BbILIEHHE OE30MACHOCTH TEXHUYCCKNX CHCTEM, MOXHO HAHECTH
yuepd counanbHoii cepe NpoN3BOACTBA, YMEHbUIAS COOTBETCT-
BEHHO CPE/CTBA, BblAEASEMbIE HA PHOBPETCHHE CNELOAEKIb, Me-
AMUMHCKOE obcaykuBanne, 3apaboTHYIO naaty M T. 1. Yposews
TIPUEMIEMOrO PHCKA OMNPEIENSeTCsi B Pe3yAbTaTe yueTa BCeX 06-
CTOATENLCTE — TEXHMYECKMX, TEXHONOMMUECKMX, COLMATLHBIX M
PACCUMTBLIBACTCH B PE3YAbTATE ONTHMM3ALUMK 3aTpaT Ha MHBECTH-
LMK B TEXHHYECKYIO H COUMANBHYIO chepy nponssoacTsa.

BeauumHa npuemMIEMOro PHCKA 3aBMCHT OT BIAA OTPAC/N TIPOMI-
BOACTBA, NPOMECCHM, BUIA HEraTHBHOIO (DAKTOPA, KOTOPLIM OH oI~
peaensercs. ﬂ}l}l TOTCHUHANBHO ONACHBIX OTPEC}'IEH NPOMU3BOACTBA
(HanpuMep, YroAbHOH TNPOMBILLICHHOCTH), ONACHBIX npodecenii
(ropHocnacatenei, NOXapHbIX W T. 1) BEMYMHA NPHEMIEMOTO PHC-

Pazdea I. OCHOBHBIE HNOHATHA H TEPMHHOJOTHA 11

Ka Bbllle, HeXeau s orpacieii u npodeccuii, e KoaMecTso
OTACHBIX (HAKTOPOB MEHBIE W YPOBEHD BPEAMbIX (DAKTOPOB HUKE.

B nacTosiiee BpeMsi IPUHATO CUMTATH, YTO JUIA ACHCTBUS TEXHO-
FEHHBIX ONACHOCTEN (TEXHMYCCKHIT PUCK) B LIEIOM HHIHBHAYLIbHbI
PHCK CHMTACTCH MPHEMACMBIM, €CAN €10 BEIMMHHA HE NpeBblliacT
10°°. Dra BeAMMHHA MCHIOAB3YETCS LTSI OLCHKH NOXAPHOI M panua-
unonHoi GesonacHocTH. Beawunna npuemiemoro pucka 10°° o3ua-
waer, 4To rubeib OIHOIO HEJOBEKA HA MWUIMOH JIOACH CuuTaeTest
JIONYCTHMOIL. DTO NPUMEPHO COOTBETCTBYET PUCKY THOC/IM Jioaeit oT
NPHPOAHBIX ONACHOCTEI.

Kak GBUIO NOACUMTAHO BbilE, CPEAHAR BEAHUMHA PEANLHOTO
PHCKA Ha NPOM3BOACTBE B Hawiei crpane cocrasasier 10 4, 4o cyme-
CTBEHHO BBILIE BEAMUNHbE IPHEMIEMOTO PUCKA. ITO 0OCTOATENBCTBO
FOBOPHT O HACTOSITE/ILHON HEOOXOAMMOCTH NOBbILIEHHS Ge3onacHo-
CTH Ha NPON3BOACTHE. )

Momuguposannwiti (060cHOBAHKbIL) U HEMOMUBUPOGaANHbITL (HeoGoc-
nosannwiz) puck. B cayuac NPOMIBOACTBEHHBIX aBAPUI, NOKAPOB LI
CnaceHms JIO/ICH N MATEPHANBHBIX LCHHOCTEI YEN0BEKY IPUXOANTCS
WATH HA PUCK, MPEBLILAIONINI npuemieMbiii. B oTom caywae puek
cunTaeTes 06ocHOGaUHBIM, WIW Momucupoganium. [List psita onachbix
(akTOpoB, HANPUMEDP BOIHHKAIOUINX B C/YMaC PAIMAUMOHHBIX aBa-
PHil, YCTAHOWIEHBI BEAMMMHEL MOTHBMPOBAHHOTO PHCKA, TIPEBbI-
WIAKOIIETO NPUEMIEMbII PHCK.

Hemomueuposannus (1eofocHosannsiym) puckos HasbiBaloT PHCK,
NPEBBILAIOLLNI NPHEMIEMBII M BOSHUKAIOUNIT B pe3yabTaTe Hexe-
nanus paGOTHMKOB Ha Npon3soicTse coGrionarts Tpebosanns Geso-
NACHOCTH, MCNONLIOBATH CPEACTBA 3AMMTHL W T. AL

Boaaeiicteue Ha vesnoseka OTM npusoauT K TpaBMam M Hecua-
CTHBIM CAYHAsM.

Tpasma — 3TO NOBPEKICHHE B OPFAHN3IME YEJIOBEKA, BLI3BAHHOE
aciicteueM (aKTOpOB BHEWHEH cpeabl. B 3aBucumocTH OT BRAA
TPaBMHPYIOIIETO (HAKTOPA PAINHHAIOT TPABMbI Mexanuseckue (Hapy-
IWEHHE LeNOCTHOCTH TKAHEH W OPraHoR), mepmuveckue (oxoru, 06-
MOPOXEHMS), Xumuyeckue (BbI3BAHHBIC BO3ACHCTBHEM XHMMHYECKHX
pelecTs), Gapompasmet (B CBSI3H € GLICTPHIM MIMCHEHHEM JABICHUSA
arMocepHOTO BO3AYXA), 24eKMpompasmsl (BbI3BAHHbLIC BOIACHCTBH-
€M ICKTPUUECKOTO TOKA), MCcuxuteckue (BHI3BAHHBIC THKEABIM NCH-

XOMOrMYECKMM TOTPSCEHMEM, HanpUMep B pesyabtate rubean Ha
1a3ax KojIerH no pabore) M T. .

KomGunupoeannas mpaéma — TPABMa, COMETAOULAN HECCKOALKO
BMIOB TPABM; HanpuMep, NpH BO3ACHCTBUM INCKTPHUECKOIO TOKA
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JA3CMIACHHE 4 HYIEBOTO PaGotero nposoaa Ha cayvail oGpLIBa 10~
CJICAHENO Ha YHACTKE MEXIY TOUKOH 3aHYNCHMS YCTAHORKM W Heil-
TPAIBIO CCTH. B 5TOM Ca1yuae TOK KOPOTKOro 3aMBIKAHMS CTeKaeT 110
FIOBTOPHOMY 3a3¢MICHUIO B 3EMJIO M Hepe3 3a3emucHue HeiiTpatn Ha
HYJCBYIO TOUKY NCTOMHMKA NUTaHusi, T. e. obecnevnsaercs pabora
sanyacHus. XoTs B 9TOM Ciyuae Bpems cpabaTbiBaHms! 3atMThl MO-
KCT BO3PACTH 32 CHET YBEAM'ICHUS NCKTPHUECKOTO CONPOTHRICHMS
UCTIN 3AMBIKAHMS M YMCHBILIEHHS! TIPH 3TOM BeJMMMHBI TOKA KOPOT-
KOO 3aMbIKAHMS,

Yempoicmea sawumnozo omxuouenun (V30) — 510 BuICTPO
CTBYIOIAS 3A1NTA, 0GECTICUHBAIONLAS ABTOMATHIECKOE OTKIIOMCHNE
DICKTPOYCTAHOBKH MPH BOZHUKHOBEHUH ONACHOCTH TIOPAKEHMUS ‘e~
JIOBEKA JACKTPHUECKHM TOKOM. ONacHoCTh MOKCT BOZHHKHYTH TPH
3AMBIKAHMR a3kl HA KOPIYC, NPH CHIKEHMH IEKTPHYECKOIO CO-
TPOTHBACHNS ()23 OTHOCHTENBHO 3EMAH HHAKE ONPENENEHHOIO Mpe-
Jlena u o psiay ApYFHX Npudii. B 9THX cayuasx npoucxoamT nime-
HEHME ONPCCACHHBIX NAPAMETPOB YACKTPHUECKOii ceTh, TTpu Bhixo-
A¢ KOHTPOAMPYEMOIO MAPAMETPA 3a JONYCTUMBIC MPEAe/bl NOAAETCH
CHIHA HA 331HTHO-OTKAI0MAIOIIee YCTPOICTBO, KOTOpoe 0GecTouM-
BACT YCTAHOBKY wiam 2aekTpocets. Y30 nonxuut obecnewnsats or-
KIIOYEHHE  HEHCTPABHON DACKTPOYCTAHOBKM 3a Bpems He Gosee
0,2 ¢. Tunbi npumensiembix Y30 pasHooGpasHbl B 3aBHCHMOCTH OT
TOTO, KAKOI NapaMeTp 3NCKTPUHECKOI CETH OHI KOHTPOAMPYIOT.

OcHoBubiMu 251eMenTaMi Beex Tunos Y30 spasiotes: npubop 3a-
HUMHO20 OMKAIOMEHUR — COBOKYMHOCTL DAEMEHTOB, Pearupyloimx
Hil HIMCHCHHE KOHTPOTHPYEMOTO MapaMeTpa ceTi (Kak npasmio, oc-
HOBHBIM DJIEMEHTOM SBAAETCH PEE COOTBCTCTBYIOLIETO THIA, Ha-
TIPUMEDP PENe HANPSAKEHHsE HAK TOKA), U GEMOMAMUHECKUl §LKAOMA-
meay — YCTPOHCTBO, CAYKALIEE /Ut COEAMHCHUS W PA3PhIBA. Leneil,
OH ABTOMATUHECKH PA3PIBACT UEHb NUTAHMS EKTPOYCTAHOBKH NpH
MOCTYIICHHN CHIHANA OT NPUGOPa 3AILMTHOTO OTKAIOMEHNS.

Ha puc. 3.52 1 3.53 nokasaHbl NPUHUMNKATLHBIC CXEMBl HAWGO-
Jiee pacnpocTpaHenHbiX THios Y30, nepsoe u3 KOTOPLIX KOHTPOIH-
PYET NOTCHUMAN KOPNYCa 3/1EKTPOYCTAHOBKN, @ BTOPOE — /MEKTPH-
HECKOe CONpOTHRICHHE M30AnUMH (as.

OcHoBHBIM 2n1eMeHTOM npuGOpa 3awMTHOTO OTKIIOYeH!s Y30,
KOHTPO/IMPYIOIIETO NOTEHUHAT KOPIYCa /, IRsieTCS penie Hanpsxe-
HUtsi 3, OIMH KONTAKT KOTOPOTO COCAMHEH ¢ KOPNYCOM /, a BTopoii
3asemaen. Tpu sambikanun dasel na xopnyc na peae 3 nonaercs na-
NPAXEHUE, PABHOE NMOTEHUMANY KOPNYCA OTHOCHTEBHO 3CMIN, T. K.
3A3CMICHHBI KOHTAKT peie HAXOMMTCH MO HYJAEBBIM TTOTEHUHATOM
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sesan. TIpu npesblieHun Hanpskenns Ha pene Gosee Toro, Ha Ko-
TOPOE OHO HACTPOEHO, pejie CpabdaTHIBACT, 3aMbIKAH KOHTAKTHI 00-
MOTKHM KATYIIKH 2BTOMATHYECKOrO BBIKJOUATENs 2, PasphiBAIOLEro
2NEKTPHUECKYIO Lenb i obectounsaiouero yeranosky. HeoGxoanmo,

Puc. 3.52. TIpUIIGMUAnbHAs CXeMa YCTPOICTEA JALHTHOTO OTKTINCHHMH, PEATHPYIO-

UIETO HA HATIPEACHHE KOPIYCA OTHOCHTEALHO Jesum: | — Kopryc; 2 — aproMmaTiyc-

kit BakmotaTens; KO — kaTyiuka oTkaodaoman; 3 — peae HanpakcHns Makch-

MIBHOE; R, — CONPOTMRICHHE 3AMMTHOTO Jasemiachus; K, — conpoTHmicHue BCno-

MOFATEALHOTO FAIEMACHNA; [, — TOK JAMBIKAHHA HA 3EMII0; [, — TOK 4epes pele Ha-
npRKCHUA

Puc. 3.53. V30, pearnpyiotitee wa conpotumaenme waoanuni das (Y30 oneparinio-

10 T0Ka): | — MCTOMHMK NOCTOSHHOTO ToKa; 2 — pente; J — wionaums das; 4 — 1pex-

Daamit apoceen; 5 — oaHOPAINBI APOCCENH; 6 — ABTOMATHHIECKWI BLIKTIONATEAL
1, — onepatunnbil TOK; Ry, — CONPOTHRACHHE JAMBIKAHIS HA JEMAK.
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4TOOBI 3A3EMINTENbL KOHTAKTA PEe HAXOAWICH MO HYICBBIM N10TCH-
umnanoM. JUist 57010 oH 10/KeH GLITh YAAIEH OT 3a3eMINTENs KOPIly-
€a EKTPOYCTAHOBKH HA PACCTOsHME HEe Menblue 15...20 m.

Y30, kontpoaupyoliee conporuicHne nionsiumn Gas, nmeer
MCTOMHHUK | NOCTOSHHOTO ONEPATHBHOIO TOKA M pesie Toka 2. Onepa-
THBHBIH NOCTOSIHHBIN W OMeHb HebobLioil (Ge3onachsiil) Tox npote-
KaeT qepes semno, usonsunio das 3, tpexdasneiii apoccens 4, npei-
HAIHAUCHHBII VIS NOJIyMeHNsE HYJACBOI TOMKH ceTH, oanodasHbii
apoccenb 5w pene Toka 2. Jlpocces 5 NpeaHasnaien uis orpanmniie-
HUSL YTCUKM HEPEMEHHOTO TOKA B 3EMJII0, TAK Kak obnanact 60abumm
CONPOTHBACHUEM ISl NEPEMEHHOTO TOKA 1 MATLIM JUISE NOCTOSHHOTO.

Tpy 3ampiKannn Kakoii-1160 n3 (Gas Ha 3eMm10 WIN yMeHbiue-
HUK CONPOTHBACHNA H30sK (a3 3 MeHblLIe J0NYCTUMOTO npeie-
Ja (HANpUMeEp, 34 CYCT CTAPEHNs MIOMSLNN WIN BOIACHCTBMS Ha Hee
ArpecCHBHBIX NAPOB M A30B) CONPOTHRICHME LM NPOTEKAHMS 110~
CTOSHHOIO TOKA CHHMKACTCA, M N0 3akoHy OMa BO3pacTeT BeAMdMHA
onepaTuBHOro Toka. Tpu npesbillicHHH BEMYMHBL TOKA, HA KOTO-
PYIO HACTPOEHO pesie 2, OHO CPaBATLIBAET, 3AMBIKASI KOHTAKTHI 06-
MOTKH KATYWIKH QBTOMATHUCCKOTO BBIKIOYATES 6, Pa3pbiBaiouiero
LETb TS EKTPOYCTAHOBKH.

Cpedemea undusudyarbuoi 3amums — sneKmpoaugumnsie cped-
cmea (93C) (puc. 3.54). K CH3 o1 nopakenus 1eKTPHUCCKHM TO-
KOM OTHOCSITCA M30JMPYIOUINE CPECTBA, KOTOPBIC ACNATCH HA OC-
HOBHbBIC M JIOTIOJHUTE/IbHbIE.

Ocnoshsie 93C — 9T0 CPeACTBA JAUNTLI, HIOAAMA KOTOPHIX
JUMTENBHO BBUIEPAKMBACT PaGotuce HANPSIKCHHE ICKTPOYCTAHOBOK,
YTO NO3BOASAET € NOMOLLBIO MX NPUKACATHCH K TOKOBEAYIUINM YaCTsM,
HaXoAsUMMEsS oA HanpskenneM. [Lis paGoTsl Ha 2EKTPOYCTAHOB-
Kax 10 1000 B K HUM OTHOCHTCSH: M30AMPYIOLINE ITANTH, HIOAMPYIO-
WHE 1 HNCKTPOMIMEPHTE/IbHBIE KACUIN, IMINCKTPHUCCKHE NEpUaTKH,
CACCAPHO-MOHTAXKHBIH MHCTPYMEHT C M30JMPOBAHHBIMI PYKOSTKA-
MM, yKasatean Hanpsukenus. TIpin HANPAKXCHUH IEKTPOYCTAHOBKH
cupie 1000 B ocHoBHbIE CPEACTBA BKAIOYAIOT H30ANPYIOLIHE LITAH~
TH, H30JMPYIOLINE H INEKTPONIMEPHTEILHBIC KJICLIM, YKAZATENN Ha-
TIPSKEHMS.

Hononnutenshpie 93C — 3T0 CpeaCTBa 3ALUMTHI, H3OAALUMS KO-
TOPBIX HE MOXCT [UIMTENLHO BBUACPAMBATL pabovee HAnNpsKeHHe
31EKTPOYCTAHOBOK. OHM NPUMEHSAIOTCS! /UTS 3A1LATEI OT HANPSKEHNS
MPUKOCHOBEHMS W 1iara, a npu paGoTe No1 HANPSKEHHEM HCKIIOMH -
TeNAbHO ¢ OcHOBHEIMH D3C. K HUM OTHOCATCS: NPH HANPSKCHUN 10
1000 B — nnanexTpuyeckue raioum, KOBPUKH, H30AMPYIOLLHE 1O/~
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Ocuosnsie

Roncnmumenssese

"@“

7

Puic. 3.54. DICKTPOIMULITHIE CPEACTEA A1 PABOTH 1a MEKTPOYCTANOBKAX: OCHOR-
Mble: | — KACUUE AT BCTABKM NPCAONPAHHTEACH; 2 — racunbiil Kon; J — oTsepTXa;

4, 6, 10 — yKasaTenh HANPAACHNS; 5 — NACCATUAMN; 7 — PCIMHOBLI KOBDUK M 10~
poxKa; § — WIOAMPYIOUIAH MOACTABKA, 9 — TOKOWIMEPHTCABHMIE KACULK; A0NOMNN-
Teruibe: | — NEPUATKH PEIMHOBHE MONEKTPHYCCKIE; 2, F — raiown 6Tk -

AMor

SNEKTPHHECKHE; ¢ — TY(DAR ANTHCTATHYCCKHE: 5 — ACKTPHIECKNE

craskin; cspie 1000 B — nuanekrpuueckue nepuarku, 6orbl, KoB-
PHUKH, HIONHPYIOLME NOACTABKN

I3C (CHU3) 10n1KHLI HMETH MAPKHPOBKY €
Hist, HA KOTOPOE OHI PACCYMTAHBI, HX H3OAMPYIOULHE CBOHCTBA MO/~
JEKAT MEPUOAMUECKO NMPOBEPKE B YCTAHOBICHHBIE HOPMATHBAMK
CPOKH.
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HKontponsHbie sonpoc

1. Kakue Texumieckmwe mepbi WCNOMb3yIOTCA RANA 3aUMTEI OT ROpaMEeHHs
3neTpHuECKIM ToKOM!

2. Kax yctpoeno w paGoraer 3azemnenel Kakue suas! 3a3emnenms nprme-
HRIOTCH W KOrpal

3. Kax sbinonmserca 3amynenve u npuuukn ero aeiicraus?
4. YCIPONCTBA 33UHTHORO OTKAKGUEHHA W NPHHLMN UX AEACTON.

5. Kaxue CM3 uCONb3yloTes AnA 3aLUMThi OT NOPaMEHHA INEKTPHISCKAM TO-
Kom?

Fnasa 2
3ALLMTA YENOBEKA OT XMMMYECKMX
M BUONTIOTMYECKUX HEr ATUBHBIX ®AKTOPOB

3anaueil 3aUMTH OT XMMHUUCCKNX M GHONOTMUECKNX HETATHBHBIX
(baKTOPOB SIBASICTCH MCKIIONEHHE WAH CHIKCHHE IO AOMYCTHMBIX
Npeaenos nonajaHus B OPraHu3M 4eJI0BeKa BPCAHBIX BCUICCTB M
MHKPOOPraHu3MOB, KOHTAKTa ¢ BPEJHBIMM MM ONACHBIMKH OHONOII-
HECKHMH 00beKTaMu. BpeHbie BEWECTsa i MHKPOOPTaHN3Mbl MOTYT
TONANATE B OPIAHU3M YEI0BEKA CO BALIXACMbIM BO3AYXOM, NHTHEBOI
BOJIOH, NULIEH, NPOHUKATH YEPe3 KOXY.

TlooToMY 3a1a4eil 3AMKTE SBASETCH YAANCHHE BEWECTE W3 J0HB
Hux Oﬁpﬂlﬂﬂilllll“; MHHHMM3ALUMSA MX NONalanus B BO3AYX, BOAY,
THLLLY; OYHCTKY 3arPAHEHHOTO BO3AYXA MM BOABI OT HUX TIEPel 1o~
NALAHMEM B BO3AYX paboueit 30Hbl, TEPPUTOPHH NPEANPHATHS, BHO-

cepy.

2.1. 3awmTa OT 3arpA3HEHHS BO3AYILHON cpeabi

3azaueil 3aUMTBL BOIAYIIHOM CPEAbI OT BPEAHBIX BhIGpOCOB M
BLUICTICHWH  sBAsieTCH  oDecredene KOHLUEHTPAUMil BPEAHBIX Be-
WECTB B BO3/IyXe paboueit 30HbI, HA TEPPUTOPUN TIPEANIPUATHS, aT-
MOCepe HACENCHHBIX MECT HE BBLILIE NPEAENLHO A0MYCTHMBIX KOH-
UEHTPaLMit.

Ora UEAb JIOCTHIACTCH NPHMEHEHHEM CHACAYIOUIMX METOAOB M
cpencts:

* PAUMOHAILHOE PAIMEILCHME WCTO'HHKOB BPEAHBIX BHLIOPOCOB

IO OTHOWIEHWIO K PaGOUNM MecTam;

* YALICHHE BPEAHBIX BLUICJCHUIT OT MCTOMHHKA UX OOpasoBaHmus
MOCPEACTBOM MECTHONH Min 001e0OMEHHON BHITSXKHON BCHTH-
Asmn;

* [PUMEHEHHME CPEACTB OYHCTKH BOAYXA OT BPEAHBIX BEICCTH]

TIPHMEHEHHE HHAMBUAYANLHBIX CPEACTS 3AUINTL OPraHOB Jibl-

XaHHS YeoBeKa.

JL1st TOro 4ToOKl YMEHBLIMTE 3ArPA3HCHHE TEPPHTOPHN NPOMBILL-
JICHIOTO NMPEANPHATHS, @ TAKKE HACEAEHHBIX MECT, BHIOPOCH! 3arpsis-
HEHHOTO BOJLYXA W3 1IEXO0B, NOMEUIEHHIT NPOMBILLICHHEIX IPEANpH-
STHI 1 TEXHONOTHUCCKHMX  YCTAHOBOK, YIAHEMOTO BEHTWASLMETH,
OCYUIECTRAAIOT YEPes BHICOKHE TPYObi € LE/IBIO MX JIYMUICTO PACCeH-
BaHKs B aTMocdepe # CHIKEHNA KOHUCHTPALNN BPCAHBIX BELECTB.

Payuonaivhoe pazvewenue peayCMATPHBACT MAKCHMUIBHO BO3-
MOKHOE YAAICHHE HCTOMHMKOB 3AIPASHEHNUS BO3AYXA XMMHUECKHMMU
1 GHOTOTMUECKUMM BEILIECTBAMM OT pabouix MECT, NOKATH3AUMNS HC-
TOMHUKOB BPEAHBIX BBUICACHMI B OTACABHBIX NPOW3BOACTBEHHBIX
NOMEIEHMSIX.

Yoaaenue epednsix eviderenuir, o6PasylOUMNXCH B TEXHONOIHYE-
CKOM T1pOLLeCee, OCYIIECTRISCTCS ¢ HCMONBLIOBAHNEM CPEICTB BEHTH-
JRLMK M MECTHBIX OTCOCOB,

2.1.1. Benrnnaumus

Cucrema BeNTHISIUHK NIPEACTABISET CODOH KOMIUIEKC YCTPOHCTB,
06ecnedMBalONIMX BOMIYXO0OMEH B NMOMEIICHHH, T. €. VALIEHHE U3
NIOMENICHNS FArPA3HEHHOTO, HATPETOro, BIAKHOTO BOJAYXa M Nojata
B NOMCIICHHE CBEKETO, YHCTOrO Bo3ayxa. CHCTEMBl BEHTHAALMK
PasHoobpasHel, M WX Kraccudukauma npeictaniena Ha puc. 3.55.

Mo 3one aeicTusi BeHTHIsiILMS ObiBaeT ofeotmMennas, Npun Ko-
10poii BO3NYX00OMEH OXBATHIBACT BCE MOMELUCHHE, U Mecmuas, NpH
'KOTOPOit OGMEH BO3AYXOM OCYUIECTBISETCS HA OrPAHUUEHHOM Yy4acT-
ke nomeuteHmst. 1o cnocoby nepeMeiiennst BO3AYXa U3 NOMELLEHHS
M B NOMELICHHE BEHTWISILINS PA3AENSETCH HA CCTECTBCHHYIO M Mexa-
HHUCCKYI0.

Ipi ecrecTBennoii BEHTHASIMH BOIIYXOOOMEH OCYUIECTBAAETCH
Gparoapst BOIHMKAIOUIEH PA3HULLL AAWICHUI CHADYXH M BHYTPH
ananmsi. PasHocTh aapaeHnii 00ycOmICHa NPEKIC BCETO TEMIOBBIM
HANOPOM, BO3HMKAIOWMM M3-3a TOTO, 4TO Dojee TErubli BO3AYX B
HOMEIICHMH MMEET MCHBILYIO [UIOTHOCTD, e BoJee XONOHbLIH BO3-
Jyx cHapyxn nomeutenns. B pesyasrate Gonee Teruiblit o3ayx no-
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Puc. 3.55. Kasconduyaums BenTiuiimonisx cuerem

MCIICHHA NOAHUMACTCH BBCPX M YALIACTCH M3 NOMCIICHMS Yepes
BHITSKHBIC TPYObI, 4 €r0 MECTO 3aHMMaeT cBexuil, boiee npoxia-
MBI M MHMCTBIH BO3AYX, NOCTYNAOWIMIE B NOMCUICHHE 4epe3 OKHA,
aseph, doprouku, dgpamyru, wean. Ha puc. 3.56 nokazana cxema
ECTECTBEHHOI BEHTWISILMK B noMewieHun. Tenaosoi Hanop MOXHO
onpeaeants no gopmyie

AP, =gh(p, ~p,.),

e g — ycKopenne cBoGOAHOro najieHus, M/c’; h — paccTosmue me-
KIY UCHTPAMM TIPUTOMHOTO M BLITAKHOTO OTBEPCTHIL, M} p, 1 p,, —
TUIOTHOCTL HAPYAKHOTO W BHYTPEHHETO BO3AyXa, Kr/M'.

Kak Buano u3 (opmyist, ecin CHApYKH NOMELECHNs BO3ayX Go-
JIe€ TENIbiil, YEM B NOMEIICHHH, YAXICHHS BO3AYXA M3 NOMELIEHH
34 CUET TEIJIOBOFO HANOPA NPOHCXOANTH He Byter. Yaanenue sozay-
Xa B JTOM cayvac Bync'r NPOUCXOANTDL 33 CYET BETPOBOIO Hanopa,
BOIHMKAIOWETO B pe3yabTare obayBanns 31anms, B HACTHOCTH TOpUA
BBITAKHOH TPYObI, PaciOIOKEHHOH, KaK NpaBuio, Ha Kpbille 3ia-
HHsi. 3HAUCHHE BETPOBOTO HANOPa MOKHO ONPEACANTE 110 hopmyne

AP, =k, (25 /2y,

e v, — CKOpOCTh BeTpa, M; k, — KOapdHUMEHT, onpeaesiemblil
opmoii TpyObI.
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Aepnexmop
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Puc. 3.56. Cxema eCTECTBEHHON NPHTOMHO-BHTAKHOM
HEHTIARLINN ROMCUICHING

Oprann30BaHHas 0OUICOOMEHHAN BEHTUASUMS, NPH KOTOPOit B
NOMEILEHHE NOAACTCH M M3 MOMCIIEHNS YIUIACTCH JA1AHHOE KO-
MECTRO BO3IYXA, Ha3biBAcTCs aspaumei. Peryamposanne neobxonm-
MOrO KOAWYECTBA BOYIYXA, NOAABACMOTO W YIAIAEMOTO, obecneunsa-
eT1cst HeoBXOAMMOIl  TUIOIIAALI0 OTKPBITHIX OKOH, (pamyr M T. 1.
A?pﬂllllﬂ NOMEUIEHNSE MOXET ObITh paccuMTana no CReLHANLHON Me-
TOonMKE,

Jlast Toro utoObl yeauunth Koadduument A, M TeM cambiM
YAYUUIHTS eCTCCTBEHHYIO BEHTHISINO, HA KOHUE BLITSKHOI TpyOb!
WACTO YCTAHARIMBACTCS CHEUHATBHOE YCTPOMCTBO, HA3LIBaeMoOe Jie-

(nexropom. Cxema aeuiektopa nokasana na puc. 3.57. On npea-

cranner coboil UNAMHAPHYECKHI NaTpybOK, PacnolokXeHHblil Ha
Konue Tpyon. Tpn obTexannn 31oro naTpybka Ha ero Topuax co3ia-
S PA3PSKECHNE W YIYMLIACTCH ECTECTBEHHASA TATA 3a CHET BETPOBO-
1o nanopa. JledIeKTOpbl MOKHO YBUAETh HA KPBILIAX MHOIMX 3/a-
il KAK NPOMBIILICHHBIX, TAK M KHIILIX.

JLisi OpMEHTHPOBOMHOTO noaGopa ACIEKTOPOB  ONPEACSIOT
AMETP BEHTHISILHOHHIT TPYOB 4 no dopmyae

d =00188/L/v,, m,

L — 1eoBXOaMMas NPOIBOAMTEABHOCTE BEHTHAALMM, M'/4;
— NPHHHMAETCS PABHON 1ONOBMHE CPEIHCH CKOPOCTH BETpa B
Gonee xapkMit mecsit (Hanpusmep, i MOCKBb CpeaHss CKo-
setpa pasHa 3,4 m/c, nostomy v, = 1,7 m/c).
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Puc. 3.57. Cxema aeduiextopa: / — KOIBPEK 3AUMTE OT OCAIKOB; 2 — UMAMILIPIIC-
ckuit natpybox; J — kpenienue narpybka; 4 — BEHTIIRUMONHAS TPYGa

Taknum 06pasom, HPEKTHBHOCTL €CTECTBEHHOIN BEHTHIALMK 34~
BHCHT OT pa3HHLbI TEMNEPATYP CHAPYAKH W BHYTPH NOMELCHNs (pas-
HUUEH TEeMNEpaTyp ONpEAensieTcs PasHMUA TIOTHOCTE BO3ayXa),
BbICOTBl PACNOJOXECHHA BbITSKHBIX OTBCDCI'H“ N CKOpPOCTH BETpa
cHapyxu nomewienusi. JIOCTOMHCTBOM €CTECTBEHHOMN BEHTHIS UMM
SBJISETCS OTCYTCTBUC 3aTPAT IHEPIMM HA NEPEABHKEHHE MACC BOIY-
Xa B noMewieHue 13 Hero. OHAKO ECTECTBEHHAs BEHTHAALNA MME-
€T OYeHb CYLWIECTBEHHBIA HEOCTATOK, @ MMEHHO: B TeIUIblil nepuos
roga u B Ge3peTpennyio noroay ee 3hHeKTHBHOCTL MOXET CymiecT-
BEHHO NAIATh, TAK KAK BCACACTBHE TOBBIMICHHS TEMIEPATYphl Ha-
PYXHOTO BO3AyXa Najaet TEIVIOBOH HAnop (MK OTCYTCTBYET BOBCE),
a npu otcyrersun Berpa (v, = 0) orcyrersyer setpoBoii Hanop. Kpo-
M€ TOro, MpH €CTECTBEHHOH BEHTHISLMM BO3AYX MOCTYNAIOLUINI B
TOMELICHHUE U BOJIYX, VAAIACMbIIT N3 NOMEILICHHE HE NPOXOANT 04N~
CTKY M npeasaputenbHylo noarotosky. Ecau Boanyx okpyxaioweit
CPe/ibl 3ArPA3HEH, HANPUMEP 3allbUICH, TO OH MOCTYNAeT B NOMelle-
HHe Takxke sarpasHennbiM. Ecan B nomewenun B pesynbtare Ka-
KHX-TIMBO TEXHONOIMYECKHX NPOLIECCOB BLUIEASIOTCH BPEAHBIE Belle-
CTBA, TO OHW BLIGPACHIBAIOTCH Ge3 X YIARIMBAHMS B OKPYKAIOMIYIO
cpesty C ynansieMbiM M3 NOMELeHns BoanyxoM. B pesyavrate sarpsis-
HAETCH OKpyXalouas cpena.

Mexanwdeckas BeHTHASIAS JHIICHA HEJIOCTATKOB €CTECTBEHHOM
BEHTWISILMK. MexXauuieckoi HasbiBactcs BCHTHAALMSA, B KOTOP0ﬁ
BO3AYX NOAACTCA B NMOMEIUCHNA H (VIIIM) YAQNAETCH M3 HUX NO CUCTC-
MaM BEHTHISUMOHHBIX KAHAIOB C MCNOABIOBAHMEM ClICHHAIBHBIX
MeXaHH4ecKux nobymureneii — BeHTHAATOPOB. MexaHuueckas BeH-
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THAAUMA MOXET ObITb npumounol, NpH KOTOPOH BOIYX BEHTHANTO-
POM NOAAETCH B NOMELICHHE; GBIMANCHO, NPH KOTOPOI BO3AYX yAa-
JSIETCS M3 NOMELICHUS, W NPUMOUHO-GBIMANCHOI, TIPH KOTOPOI Che-
AW BOZIYX NOMACTCH B NOMELICHWE, a 3arpasHEHHBI  BO3AYX
VILISETCS U3 NOMELICHNS.

Ecii BO3ayX CHApYKHM NOMEUWEHMS CAMIIKOM 3arpasien (no
HOPMATHBHBIM TPEBOBAHMAM KOHLIEHTPALMS BPEAHOTO BELLCCTEA B
NPUTOMHOM BO3AYXE HE 0J1KHA npebbitats 30 % ot MUIK,), a B no-
MECLIEHHH B PE3yibTate nposeacHus paGoT B BOIAYX BbUICASIOTCSH
BPEAHBIC BEWIECTBA, TO B NPUTOMHYIO WM BBITSKHYIO CHCTEMY
BCTPANBAIOTCS O4UCMNbe yempolicmaea. B NpuTouHYIO CHCTEMy YCTa-
HAWIMBAIOTCH, KAK NPABHIO, TKAHEBLIC WM BOJOKHUCTLIC (HALTPHI,
a4 B BBITAAHYIO MOTYT YCTAHABIMBATLCH PA3HOODDA3IHBIC OMMCTHBIC
YCTPOHCTBA B 3aBUCMMOCTH OT BHIA OOPasyIOUMXCA B MOMELUIEHHH
JATPAHAIOUMX BOIIYX BEUIECTB.

Mexannueckas BeHTHASLIMA ObIBacT 06UICODMCHHOI W MECTHOM.

Obueodmennas BENTHIAUMA NPCAHAIHAMACTCH A% COBMAHNA W
HOWIEPKAHUA HEOOXOAMMBIX APAMETPOB BOIAYUIHON CPEIb BO BCCM
obnveme paboveii 30HbE NOMELIEHMI.

TIPON3BOACTBEHHBIC NOMEIICHNS, KAK MPABHIIO, MMEIOT OAHO-
BPEMCHHO W ECTECTBEHHYIO M MEXAHMUECKYIO BEHTHIALMIO, T. €. KoM~
Bunupoeannyio (ecmecmeento-Mexanueckyio) BEHTHASINIO.

Takum 06pas’oM, eCTECTBEHHAN BEHTHAALMSA siBasieTcs ofuieol-
MEHHO, 3 MEXAHHYECKAsl BEHTWISINSA MOXET GbiTh 0611eobMeHHOM
M MecTHOI. MOXET NpUMEHSTLCS TaKKe OJHOBPEMEHHO 061u1e06-
MEHHASE M MECTHAS BEHTHIISLIMSL.

Pacuem  npouzsodumenvhocmu  Q 06UICOOMEHHON BEHTHASIINK,
Heobxoanmoii s obecnieuennst TpebYeMOro KauecTsa Boiayxa pabo-
MEil 30HB! 10 CONCPKAHMIO BPEAHBIX BCUICCTB, MOXKET ObITh BHINOI-
HCH C HCNIOABIOBAHHEM C/EAYIOIIETO COOTHOLICHNS:

QupCup + Zr= OpaerConirs (3.10)

e O, O, — COOTBETCTBEHHO NPON3BOANTEABHOCTb IPUTOMHON W
TSUKHOI BEHTHASLMN, M/, Z; — Macca BHUICISCMOTO B eMHMLY
MEHM B TEXHOIOMHYECKOM NPOLECCE BPEAHOTO BEWIECTBA, MI/M,
— KOHUEHTPAUNs BPEHOTO BeuecTsa B paboueil 3ome, Mr/m’.

« Ecan npuToumblii BO3AYX HE 3arPA3HEH BPCAHBIM BEILLECTBOM

C,, = 0), T0

3.1n
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MUHUMAIBHO HEODXOAMMAS NPOH3BOANTENLHOCTE @ 001106~
MEHHON BEHTHASUMM Ui ODECHEUeHUA HOPMATHBHOIO KauecTsa
BO3AyXa paboueii sons onpeaensercs npn C,, = MAK, .

ECu B nOMEIEHHN BLUICISACTCS HECKOALKO BPEAHBIX BELICCTH,
00AANAIOUMX  HE3ABUCHMBIM IEFICTBUEM, HEOBXOAMMO BBINOAHKTD
PAcHeT HEOBXOANMOIT POHIBOANTEALHOCTH BCHTHAAIINN JUIH KAXKI10-
1O BEWECTBA M JUIS 0DECHeueH sl HOPMATHBHOTO KAUECTBA BO3AYXa
110 BCEM BELIECTBAM NPHHSITH HAMGONBILYIO NPOUIBOANTENBLHOCTD.

ECH B NOMEUICHNN BLUICASIOTCH HECKOJIBKO BPEAHBIX BEWIECTH,
obnanaommx heKToM cyMMaLuK, s 0beCnedeHn HOPMATHBIO-
1O KauecTsa BOIIYXA HCOOXOAMMO NPHHATL CYMMY NPOHIBOANTCb-
HOCTEHt, PACCHUTAHHBIX 1O KKJIOMY BELLECTBY HEIABHCHMO.

TMpu BoizeaeHUn B noMeleHnt GONBIIONH MACCHI BPEIHBIX Be-
weets pacyuerst 1o (opmyae (3.11) MoryT aars ouennb GOALILYIO HEO-
XOMMYIO  HPOM3IBOAMTENALHOCTL  O0MICOOMEHHON  BeHTIISUMK. TO
MOXKET ObiTh HCBBLITOAHO C SKOHOMMYCCKHMX COOOPAXEHMI, T. K. 1O~
Tpebyer GOABLUIMX 3ATPAT AEKTPOIHEPIMH UL NWTAHMS MOUIHBIX
BeHTHTOPOB. KpoMme 1010, B NOMEIeHH MOTYT coanaBathes 6osib-
HIME CKOPOCTH JIBHACHHS BO3AYXA, 4TO MOXKET BbITh HEAONYCTHMO LISt
OPFAHM3ALNKN TEXHONOTHYECKOTO Mpolecca M 0Becnesens YCTaHo -
JICHHBIX THIMEHUYECKHX TPeGOBaHMIi.

B TaKuX CAYHasx WHMPOKO NPUMEHSETCH MECTHAS BEHTHISIUNA, KO-
TOpast MO3BOASET CYLIECTBEHHO COKPATHTH 3ATPATHI SHEPIUU LISt 00eC-
NEeYeHHs HOPMATHBHOTO Ka4ecTsa BOIAYIIHON cpeabl B paboucii some.

MecTHas BEHTHIRIMS XAPAKTCPHIYETCH TEM, HTO € €€ NOMOIIBIO
3ArpA3HEHHbI BOJIYX YIALIETCH HEMOCPEACTBEHHO M3 30HbI Bhije-
JICHHS! BPEIHBIX BEUIECTH.

CucreMa MecmHoil 65MANCHOI BEHMUAARUY NPENHAZHAYAETCA LISt
JIOKWIM3ALNK W (IPEIOTBPALIEHHS! PACIPOCTPAHEHMA 110 BCeMY 110Me-
WICHHIO BPEAHBIX BEUECTB, OOPasyloUMXCH HA OTACJABHBIX YHaCTKaX
NMPOM3IBOACTBA. YCTPOHCTBA MECTHON BBITSKHON BCHTWISILIMK OYCHL
Pa3HOOOPA3HBI M 3ABUCHT OT METO/IA YAWICHMA (OTCOCA) 3ArPA3HEHHOTO
BOMIYXA M3 30HBI 3arpsisHenns. KiaccMMKaLMst MECTHBIX OTCOCOB
npeacragiena Ha puc. 3.58.

Tlo creneny H30MAUMH 30HBI OOPA3OBAHMS BPCIAHBIX BEILECTB OT-
€OCB! NOPAIACAIOTCH HA OTCOCK! OTKPHITOIO THHA M OTCOCH! OT NOA-
HBIX YKPBITHIL.

Omcocst OMKPsIMO20 MUNG — 310 OTCOCH!, HAXOMAUIMECH HA HE-
KOTOPOM Y/IaleHiH OT 30HbI 06pasoBakus BpeaHbiX Beutects. Takue
OTCOCHI MOFYT GbiTh PACMIONOKEHBI COOCHO € MCTOMHMKOM BhileiC-
HUsl BPEAHBIX Bewects 1 cOOKy 0T Hero. K nepsoMy Biily OTKPBITBIX
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Puc. 3.58. Kaaccuduikauns MecTiiix o1cocon

OTCOCOB MOXHO OTHECTH BBITSKHBIC 30H-
Tl M BBITSOKHBIC (BCACHIBAIOLLME) MaHe-
an. Ko Bropomy — BOpToBbie OTCOCH.
Bumaxcnsie  30hmut NPEAHAIHAUCHBI
VIS YAANCHHS BPEAHBIX BRUIEAEHNI, N0
HHMAIOWINXCS BBEPX, 3 MMEHHO 1PN Ter-
A0~ W BAATOBBUICACHMAX, HOOLIX Bpea-
HBIX BELECTB € TETUIOBBLIENEHNAMM, CO3-
JAOWMMK YCTOIMMBLI  BOCXOAAIUMI
notok (puc. 3.59). Hekoii pasHoBnano-
CTHIO BBITAXKHBIX 30HTOB SIBJSIOTCH BCa-
CHIBLIOIME BOPOHKH, NpPEAHA3HAYEHHbIE
JIS YAQNCHMA BPEIHBIX BEWIECTB, KOTO-
phie H3-33 MIOTHOCTH, GoNblUEH NAOTHO-
CTH BO3YXA, ONYCKAIOTCH BHU3.
Bumaxcuvie (8cacwiearoumque) naweau
NPHMEHSIIOT, KOTA 10 KOHCTPYKTHBHbBIM
COODPAKEHHSAM COOCHBIH OTCOC HeAb3st
PACTIONIOKHTH IOCTATOMHO HHIKO HAIL HC-
TOUHHKOM WK KOTIa HEOBXOAMMO OTKIO-
MATH TIOTOK MOJHMMAIOUIMXCS BPEAHBIX
BhiaeneHNit TaK, YTOOB! OH He npoxoani
Hepe3 30HY JABIXAHUA pABOTAIOLIETO Ye0-
peka (eMm. puc. 3.60). Tanean Guisaot 60-
KOBBIC, VIZIOBBIE, HAKIOHHBIC. [TpuMepom

h

tyt

iy

Puc. 3.59. Buirsxnoi sont

N

Puc. 3.60. Bumsuanan nancis
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HAKJOHHOW BLITSAAKHON NAHE/AN MOXKET SIBRAATLCH BBITHAHAA NAHCID
konerpykumu A. C. YepnoGepexckoro (puc. 3.61) 6okosbie orcocht
PAVIMUHOTO KOHCTPYKTHBHOTO MCIIONHEHMS TIOKA3aHbI Ha pHC. 3.62.

Korna obpabatbiacmbie Ha paboueM CTONE M3ACAMA MOTYT HMETh
pazIMuHbIe FAGapUTLl NPHMCHAIOT NOALEMHO-TOBOPOTHBIE OTCOCH!
OTKpLITOro THNa (pue. 3.63). BuTsuKHBIC NaHeau WHPOKO NPUMEHS-
10T HA Y4ACTKAX CBAPKM, Nailku.

Bopmoevie omcocst NPUMEHAIOT B TEXHOMOTHUECKHX MpoOLECCax
HAHECEeHMs! HA W3NS TOKPLITHIL U YAARTHBAHMS BPEAHBIX Bblle-
JIeHHH ¢ TOBEPXHOCTH TAIbBAHNYECKHX, TPABHIBLHBLIX, 3AKAIOYHLIX
pactsopos (puc. 3.64). BoproBrie 0TCOCHI BHINOAHSIOT B BHAE GOKO-
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Puc. 3.61. Cxema BETHANOMN Na- Puc. 3.63. Cxema noabemMHo-nosopor-
e konetpyku A. C. Hepio- HOFO 0TCOCA OTKPHTORO THIA: | — Coa-
BepeRCKOro punaemoe waneane; 2 — orcoe; J —
BOMIYXOBOA  BHTSKHOR  BEHTHARLNK,

4 — NOABKAHOC KPEILICHUE OTCOCA

Puc. 3.64. Cxema B0pTOBOTO oTCOCA

Puc. 3.62. Cxema 6okoBoro oTcoca

BbIX weneii Baonb Gopros BaHHB! ¢ pactBopamu. Boprosbie otcock
MOTYT GbiITh BBITIOJIHEHBL C OIHOI CTOPOHB! BAHHBI (OAHOCTOPOHHME)
M ¢ ABYX (AByCTOpOHHKE).

Axmusuposannsie omcocs. B aKTHBHPOBAHHBIX OTCOCAX MPHTOM-
Hast CTPYS BOJYXA OTAENACT 30HY BLUACACHWS BPEAHBIX BELIECTH OT
HE3arpsisHEHHOTO 00BEMa BOIAYXA, CAYBACT NOTOK BPEANBIX BELLECTH
M HANPABAKET €10 B CTOPOHY AciicTsus otcoca. Ha puc. 3.65 niobpa-
KCH aKTHBMPOBaHHLIA GopToBoit OTCOC, 4 Ha puc. 3.66, 3.67 — ak-
THBHPOBAHHBIIT BOKOBOI OTCOC.

Pue. 3.65. Cxema akmimnpo-  Pue. 3.66. MHOTOCCKUMONNEGT  akTHRMPOBAIILIT

BalHOrO GOPTOBOTO GTcoca  BOKOBOR OTCOT: | — KOpRYS BaNNGG 2 — CeKts

— BOVIYXOBOA BEITHAHON BEHTHASLIN:
4— souyxoson caysa

Puc. 3.67. Cxema BenTHIAUMK KOHBEHCPHOR JMHIIN NO NPUHLINTY AKTHEHPORANHOTO
orcoc: | — npuTouHBIe MaTPYOKK: 2 — MeCTHBI 0Tcoc; J, 4 — 3oHubHbil 1 0Gue-
< UEXOBOR KOANCKTOPH BLTSUKHON BEHTILTAINH

Mecmuvie omcocst om noansx ykpoimuii. HanGonee adpextinio
JUISL YIANEHUSt BPEAHBIX BEIIECTB [OAHOE YKPHITHE HMCTOYHMKA,
B a70M cayuae HanexHO rapaHTHpYeTes Hemonazanue BPeAHOTO Be-
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WECTBA B HE3AIPASHEHHYIO 30HY TNOMElCHNS ¢
obecneunBaeTcss  MUHMMAIBHAS  TIPOM3BOANTENb-
1 HOCTb BBITSUKHOH BEHTWISUMM, T. K. HET noacoca
BOYXa C APYIMX YHacTKoB nomeutenmsi. Oanaxo

N0 KOHCTPYKTHBHBIM M TEXHONOTMYECKMM C00Gpa-

<T KCHMSM HE BCCIJId MOKHO CIACAATH YKPBITHE NOAHO-

\\\-\ CTBIO TEPMETHUHBIM. anMl!pOM MECTHOro oTCoCa ¢
= YKPBITHEM SIBASIOTCH BBITSUKHBIC WIKA(LI, BbITSK-
Hble Kamepsl, (pacoHHbIC YKPbITHS.

Boimsxcuvie wKaghb HAXOMT LINPOKOE NIPUMEHE-
HHUE NP PABTHUHBIX ONEPALMAX, CBAZAHHBIX C BbUIC-
JICHHEM BPEAHBIX BEUIECTB, KAK MPABHJIO Napos u ra-
308. Buirsiknoit wkad npeacrasiser coboil Konnak
HEoBX0AMMOro 0GbeMa; BHYTPH HETO BBINOMHSETCH
TEXHONOTHYECKAs! ONIEPALINA € BbIICIEHHEM BPEIHBIX
BEWIECTB, KOTOPHIE COBMPAIOTCS 1 MOCTYNAIOT BO BCACHIBAIOWMI BO3-
ayxoson (pue. 3.68). Buimsikubie tikadbl MOryT ObiTh € BEPXHMM,
HIDKHUM M KOMOMHHPOBAHHBIM (C BEPXHHM H HHAXHHM) OTCOCAMM.
BrimsikHbie lllKZId)bl WHPOKO NMPHMEHAIOTCH HA JAHATHAX N0 XMMHH
[IPH NPOBEACHHHN IKCIEPHMEHTOB C XHMHUYCCKHMH BEUICCTBAMM.

Boumsaxcuvie kamepet. TIpn BbINOJIHEHHM Psla TEXHOAOTHHECKHX
npoueccos (HanpuMep, OKpacku, NeckKocTpyitHoi obpaboTku, nias-
MEHHOH PE3KM M T. Jl.) MCTOMHMK BbUICACHWS WM BCIO YCTAHOBKY
NoMelAloT B Kamepy Ha Bpems npouecca. Kak npaswio, Kamepst
NPUMEHSIOTCSL JUISL TeXHOJOTHHECKUX TMPOLECCOB, XapaKTepu3ylo-
LMXCH MHTEHCHBHBIM BBUICTEHHEM NbUIM M Bpennbix rasos. Kamepa
cHaGXaeTcst OTCOCOM, 4epe3 KOTOphiii 00pa3ylolHecs BelecTsa yaa-
NAIOTCH MECTHOM BBITSKHOMN BEHTH/ISLMEN B TEUECHHE TEXHOJIOTHME-
CKOTO Mpolecca H HEKOTOPOe BPEMst CYCTA 10 NOAHOI O4HCTKH Ka-
Mepbi NEepen ee OTKPhITHEM.

QPaconnvie ykpuimus. Ha aGpasuBHBIX CTAHKAX (3aTOMHBIX, UUIM-
osanbHbIX M ap.), obpaboTka netaneil Ha KOTOPBIX BINOJHSETCH
a6GPa3MBHBIMK KPYTaMM, YTO COMPOBOAACTCH MBUIEBBUICACHUAMM W
OTAETAHHEM KPYITHBIX YACTHLL, KOTOPbIE MOTYT HAHECTH TPaBMy, yc-
TAHABAMBAIOT KOXYXH-BO3JYXONPHEMHHKH (3amumno-obecnbiauearo-
wue Koxcyxu — puc. 3.69).

TexHonornueckoe 0BOPYIOBAHME, B YACTHOCTH MeTann000paba-
THIBAKOUIHE CTAHKH, cHabxatores NHACCRPYNCKONPUEMHUKAMU, KOH-
CTPYKLMH HEKOTOPBIX MOKa3ausl Ha puc. 3.70, 3.71.

TTbLACCTPYKKONPHEMHHKH MOTYT BCTPAHBATHLCH B JICPKABKH MH-
CTPYMEHTA WM CaM Pexyinit nHcTpymenT. Hexotopbie pasHosui-

AT

Puc. 3.68. Bu-
THAHON wKad

Irasa 2. 3auuma weaosexa om xumuneckux neeamuensix axmopos 187

Puc. 3.69. 3aunimio-00ecnunBaoui Koxyx

Puc. 3.70. TTHI€CTPYAKONPHEMIINK UTA CHCPILILIX CTAIKOB

HOCTH MBUIECTPYKKOTNPUEMHAKOB, COBMEMICHHBIX ¢ PEXYLIMM HHCT-
PYMEHTOM, NOKa3aHbl Ha puc. 3.72.

LIMpOKO pacnpoCcTpaHeHo BCTPAMBAHME BO3AYXONPHEMHUKOB B
, capounsie ropeiku. Ha puc. 3.73, 3.74, 3.75 nokasannl pa3nooGpa3-
HBLIE KOHCTPYKUHMHM CBAPOMHBLIX TOPCIOK CO BCTPOCHHBLIMM BO3AYXO-
NPHEMHUKAMM.

Ha puc. 3.76 n3oGpakeHa cxeMa MEXAHHYCCKON NPHTOMHO-Bhi-
TAXI O BCHTHAALNM 1ieXa NPOMBILLICHHOTO NPEANPHATHS, Npeiy-
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Puc. 3.71. [TLACCTPYAKONPHEMIK 18 FOPIIONTAALHO-DPEICPINX CTanKow: |
Kopnyc npHemMiuka; 2 — oTroasumit natpybok: 3 — chemmas kpui
Ka; 5 — HANPARIMIOWAN NAACTHHA

Puc. 3.72. TTLUIeCTPYAKONPUEMHIKH, COUMCILEHHBIC € PEAYLIHM HHCTPYMCHTOM: @ —
wienenoft 0TCOC K OTPE3HOMY PEsy: 6, &, ¢ — NbUIECTPYAKONPHEMINK I8 PACTOMHBIX
pador

4\
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Ptc. 3,73, CxeMbi B0IYXONPHEMHHKOR K FOPEKAM LA NIOAYATOMATHHCCKOR CBIPKM
8 COz: @ — KonblIeROI CHMMCTPHUHBLI 6 — KOBUCBOR ACHMMETDI I
HECKMA ABpUATHI; 2 — XDN)’CI!U-ILIC,‘!L‘IK‘\II

;8 — KOMM-

4 — noasec-

Tasa 2. 3auuma wetosexa om xumuseckux nezamuenvix gaxmopos 189

Puc. 3.74. Cuapounas ropenka ¢ ot~
COCOM: [, 2 — KOHMNECKas 1t LMANIA-
PIICCKAN HACTH OTCOCA

Puc. 3.75. Coapouiasn ropeaka € xamio-

BUIHMMI BCaCKBAIONIIMI e | —

KOPIYC; 2 — BOYIYXONPHEMHIK; § — KIM-
HOBHINLE M

Puc. 3.76. Cxema mexanmieckoit IPHTOHO-BUTAKINON BETIAAUIN Uexs: | — waxTa

i 3a6opa NPUTONHOTO BOIAYXA: 2 — MOJOrPEBATEAb NPUTONHOID BOAIYXA (Kaaopi-

dep): J — NPUTOUNNIL BEHTIISTOP; 4 — BOXIYXOBOIL: 5, 6 — PAIBOAKA BOAAY.

PabOrIe MECTa: 7 — BHTSAHBIC BOVIYXOBOAM: § — BBITAXNOA BeHTHASTOD; 9
POICTBO OUHCTEH BUTHAHOIO BOIAYXA
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I'taea 2. 3awuma weiosexa om xumunecxux nezamusnvix gaxmopos 191

CMATPHBAIOWIAs ODIEOOMEHHYIO NIPUTOUHO-BHITAXHYIO BEHTWISLNIO
N MCCTHYIO BBITSKHYIO BEHTHJISUMIO € MECTHBIMH OTCOCAMM OT MC-
TOUHMKOB BbUICJICHWS BPCHBIX BCUICCTB.

2.1.2. Meroanst H CPeACTBa OYHCTKH BO3AYXa OT BPEAMHbIX
sewecrs

JUtst OYNCTKH 3ArPs3HEHHONO BOJAYXA NPUMEHAIOTCA annapar
PATTMUHBIX KOHCTPYKIIMI, MCTIONBL3YIOUINE PA3IHUHBIE METOAB 04N~
CTKH OT BPE/AHBIX BEUIECTB.

OCHOBHBIMH NAPAMETPAMM TA300MHCTHBIX ANNAPATOB M CHCTEM
OUHCTKH SIBISHOTCA JhheKmuenocns W 2udpaauveckoe conpomuene-
nue. DPPERTHRHOCTH ONPEIAAET KOHUCHTPALMIO BPEAHOI Npumech
Ha BBIXOAC M3 ANMAPATA, A HAPABAHYECKOE CONMPOTHBACHHE — 3a-
TPATHL SHEPIHM HA NPONYCK OYHIIACMBIX TA30B Yepes annapathbl. Hem
Bbite HPEKTHBHOCTL M MCHBLIE THAPARIHYECKOE CONPOTHBACHME,
TeM Jiydie.

DPGHeKTHBHOCTL OUHCTKH ANMAPATa WM CHCTEMBI ANNapaTon
paccuuThiBaeTcs no hopmyie

C

n=l - Sma
=

e C, n C,, — MacCoBLIE KOHUCHTPAUMM NPUMECEH B rase Jo n

NOCAE AnnapaTa uin CHCTEMBI annaparos, MI'/M‘.

Ecan addexrnsioctn 0AHOrO anmapara HeAOCTATOMHO IS
obecneyeruns TpebyeMOil MMCTOTHI OTXOASIETO BO3AYXA, MOCAe10Ba~
TeALHO CTABAT HECKOJILKO CTYNECHEH ra3004HCTHBIX anmnapartos, cyM-
MapHylo 2OEKTHBHOCTL KOTOPbIX MOKHO ONPeAeanTs 10 opmyae

n=1=0-n){-ny)...(0 =n,),

e My, 1y - 1, — HPPEKTHBHOCTD KAKIIOTO aNnapara B cueTeMe ra-
3004MHCTKH.

Ecan ounuiennsliil B annapare BO3AyX Hanpamisiercs B pabouyio
30HY, TO Tpebyemyto HhPeKTHBHOCTb ANNapaTa MM CHCTEMb OUMCT-

KM PaccHuTRIBAIOT 10 hopmyie

0,3-TJIK,,
e,

w

MNipes

Ecan ppiGpoc OUMIEHHOTO BOIAYXA HA TEPPHTOPHH NPOMbILLI-
JICHHOTO NPEANPUATHS OCYLIECTRISCTCS Hepes TPYObl, TO yCTaHaBAN-
BAIOT NpeaeabHo aonycTumblit Beibpoc (I11B), onpenensiiowmii to
KOZIMMECTBO BPEAHOTO BELLECTBA, KOTOPOE MOXET ObiTh BLIGPOIICHO
B CAMHMLLY BpEMeHH, YTOOBI C YUCTOM PAcCeMBaHmus BPEAHON npume-
cH B atMocepe ce NpHU3EMHAR KOHUCHTPALMA He NPEBLIIANA Npe-
JICABHO JIONYCTHMYIO KOHUCHTPALMIO A5 HaceneHHwix mecr. T1/1B
MOXET M3MEPATLCH B MI/C M B T/TONL.

3Hast KOHUEHTPALMIO KAXKIOTO BPEAHOIO BEWIECTBA B OMMIAC-
muix razax C,, (mr/m’) n ycranosnennsiit am wero TJIB (mr/c),
MOXHO onpeseants Tpebyemyo ahdheKTHBHOCTL OUNCTKN ra300uncT-
HOFO aniapata Win UX CHCTEMbI JUISE 3TOTO BELLLCCTBA:

naB
Npes = _QC s,

e Q — obbeM OMMILAEMBIX FA30B B eAHHUILY Bpemenn (m'/c).

HomenkaaTypa CyliecTByIOMHMX ra3004HCTHRIX ANNAPATOB O4eHb
WINPOKA, 3 MX TEXHHYECKHE BOIMOKHOCTH MOIBOANIOT oBecneunbarh
BBICOKHE CTENEHM OMHCTKH OTXOMIINX 1308 NPAKTHUCCKH N0 BCeM
sewtecrsam. Cosnanue BRICOKOXDHEKTHBHLIX FA300MUCTHBIX CHCTEM
CACPRUBACTCH JNIL (PHHAHCOBLIMM BOIMOKHOCTAMM (IPCANPHATHIL
W TOCYAAPCTBA.

Horeyrosumenn. JLns 0OUNCTKH OTXOMSIINX A30B OT MBUIH HMeE-
€1CH WHPOKHi1 BLIOOP ANNApaTos, KOTOPLIE MOXHO PAMICAUTL HA JBe
GoaviumMe rpynnei cyxue u MOKpbie (cKpyOOepbl) — opolacMble 8O-
N0ii. PaceMOTpuM JInLiIb HEKOTOPbIC W3 HUX, NOAYUHBUIHE HANGONL-
wiee PacnpoCTPaHEeHHE B TEXHUKE MbUICYIARIHBAHMS,

Huxaons. Hanbonee 1mMPOKOE pacnpocTpaHenne B NPaKTHKE
NBUIEYIABTMBAHNS NONYHWIN UMKIOHBL PASTHUHBIX BHIOB: OIMHOM-
Mbie, rpynnossie, 6atapeiineie. Ha pue. 3.77 usobpaxena KOHCTPYK-
wist 0dunounozo yukaona. OUNILAEMBII BO3AYX W3 BXOAHOTO naTpyoka
1 uepe3 cnupaneoGpasHbiii BXOA 2, NPeAHAZHAMEHHDII L1SL 3aKpY4H-
BaHMs OTOKA, MOCTYNACT CHAYAIA B LWIMHAPHYECKYIO (4), a 3atem
KoHuyeckylo (5) yactu kopnyca. Bo spawaiouiemcst notoke noa aefi-
CTBHEM LEHTPODEKHBIX CHII Gojlee TaKenbie, YeM HacTHIlbLI BOIAYXA,
IBUIEBBIE YACTHILBE CENAPHPYIOTCS K nepuepHu, a 3aTeM Nnoa aeicT-
BHEM CHILL THXECTH COBMPAIOTCS B NbUIEBOI Gynkep 7, Bhixon 3
KOTOPOro 3aKphiT NbLAEBBIM 3aTBOpoM 6. Bonee wuctbiit Bosnyx n3
HEHTPATLHOI 4acTH KOPMyca Yepes BuIXJIONHYlo Tpyby 3 noctynaer B
Kamepy & OUMILIEHHOTO ra3a, a U3 Hee B naTpyOOK 9 BLIXOIA O4MILIeH-





