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Cuucox coxpanieHmii

AT®  — ageHosuHTpudocdopHas KHcnoTa
ADC — aTOMHAA IEKTPOCTAHLIUA
BIIK — 6uonoruveckoe noTpebienue Kucaopoaa

Bb — BCEMMPHBI 6aHK
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BO3 - — BcemupHas OpraHu3alus 31paBoOXpaHeHu s
BCB —BpeéMeHHO COMacoBaHHbLIN BHIGPOC

’K —Troprovas XuIKocTh

BCC - BpeMeHHO cornacoBaHHbIi cHpoc
I'D9C  — rMapOAEKTPOCTAHNIMA
JOA — AonycTUMas 06BeMHasi AKTUBHOCTD
I[YA — JonycTuMas yaenbHas aKTV(BHOCTb
EBPP - EBponeucxnu Bank peKOHCprxuuu b paasmuﬂ
I/I3A ~ MH[IEKC 3arpA3HEHNA aTMOC(EPBI
U3B .- unpexc 3arpsa3HeHus Boa
- JIB2K ——nchosocnnameHmomaHCﬂ )KVI)IKOCTb
Jhn - - nasepHoc M3J1y‘{CHHe
MBPP — MexayHapoaHbiil 6aHK PEKOHCTPYKLMU W Pa3BUTHA
MCOH ~MexayHapoaHsiit' Coros c'))'(paﬂbr NPUPOLbI
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"OKr - onTul(eCKmu KBaHTOBblM reseparop
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II'1  — npenen ra3oBoro NOCTYIACHMS
[ = — npenen no3si
- [IAB  — npemenbao nONycTHMbIH BBIOPOC
IMAK . — npeseibHo JonyCcTUMAs KOHUEHTPaLMs
- TOH — npenenbHo AonycTuMas Hopma
nic - npcnenbﬂo IONYCTUMBIIT cOpoc
- IJIY — npenenbHo 0oaycTHMBIN ypOBEHD



THI2 - nnoTHOCTb NOTOKA SHEPTUN
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CKP — cymmapubid Koad)dmu»icm poxnaemocwy

CMY - ceHCOMOTOPHOE YCTPOICTBO

COH — ¢pencrso otobpaxkeHus unrdopmauuu

CCBT — cuctema cTaHAapToB 6e30MacHOCTH Tpyna

TTHIT — TpaHchopMaTop TOKA HYJISROH NMOCAEA0BATENLHOCTH
Y30 © — ycTpoMCTBO 3aUIMTHOTO OTKIOHEHUS

YOU = ynbrpadioneTopoe M3NyyeHe

DMIT — anexTpomarHuTHOE none

OTH - 3pMTéMHa;1 Jo3a



I'JIABA || OCHOBbBI BE3OITACHOCTHU
1 YEJTOBEKA
B CPEAE OBUTAHUA

1.1. OCOBEHHOCTH B3AMMOOTHOIIEHUN
YEJOBEKA Y1 CPEABLI OBUTAHNA

JKusHenesTebHOCTh YEJ0BeKAa HEPa3pLIBHO CBS3aHA CO cpe-

Joii obuTaHuA ¥ B 0OLIEM BAE MOXKET OBITH NPeiCTaBleHa MHOIO-

~ LIeNIeBOM ABYX3JIeMEHTHOM CUCTEMOM «4e/IOBEK — Cpefia OOUTaHMUsY,
HMeIoIIel Kak IpsiMble, TaK ¥ oOpaTHbie cBa3uM (puc. 1.1). B 3710
CHUCTEME JIEMEHT «cpefia OOUTAHMA» MOXKET MpeNcTaBadaTh coboi
OKPYXaIOIIYIO IPHUPOIHYIO Cpelny, IPOHU3BOACTBEHHYIO CpeAy, Npo-
H3BOMCTBEHHbIN yaacToK, pabouee MeCTO U T.11.

OnHo¥ 13 OCHOBHBIX [eJIeil B3auMOJIEHCTBHS UeNoBeKa U cpe-
It OOUTAHMS SIBJSIETCS: JOCTYOKEHNE ONpeaesIeHHOrO N0 0XKUTENb-
Horo 3ddexra (HampuMep, COLUATLHOTO WK SKOHOMUYECKOTO) U
CHWXKEHVE WM WCKIFOUYeHHEe HEeraTMBHbBIX MNOCAEACTBUI (yXyIuie-
HMe KavyecTBa OKpY:Karolleil cpeasl, 3aboeBanue, TpaBMUPOBaHMeE,
BO3HMKHOBEHUE aBapuit, katacTpod u T.11.). JlocTrxkeHue Hezonac-
HOCTM B CHICTEME «UesIOBeK — cpela o0UTaHUS» GBASETCS epBOCTE-
INEHHBIM 1 BO3MOXHO TONBKO IIPU yueTe OCODEHHOCTEH KaXioro
9JjeMedTa JaHHOU cucTeMbl. Tak Kak XapaKTepUCTMKH 3IEMEHTa
«4eJIOBEK» OTHOCUTEILHO IIOCTOSIHHBI, a 3NeMeHTa «cpefa obuTa-
HUS» TTONJAIOTCS B HEKOTOPOM CTENEeHU peryaupoBaHHUIO, TO Ol
UCKJIIOUEHNS] HEraTMBHBIX IMOCHEACTBUIA B3aUMOEHCTBIA Ue0oBe-
Ka ¥ cpenbl oBuTaHus Heo6X0AMMO MCXOAUTh U3 Ncuxodu3noio-
IMYECKMX ¥ JPYIHX XapakKTepUCTHK YeJOBeKa M COBMEWATh MX C
KOHTPOJIMPYEMBIMU XaPaKTEPUCTUKAMHA CPEIbL.

Yacth NpUpodbl, HA KOTO-
Py HPOCTUPAETCsl BIMSIHUE
YeJloBeKa, TMPHUHATO Ha3bIBATh
OKpyyCaroweli cpedoli W oKpyyca-
rouyeli npupodroli cpedoil, Henosexk

DyieMeHTH IPUPOAHON cpe-
[Ibl, BO3JEHCTBYOILIME HA XXUBLIC
OpraHuaMbel ¥ popmupyioume OBparme ce?"
yenosusa MX CYIUECTBOBAHMA, p,. 17 Cycrema «uenobexk — cpena
Ha3bIBAIOTCSH IKOA02UHECKUMY  o6uranusy
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- ghaxmopamu, KOTOPBIE IO CBOEMY MPOUCXOKISHMIO NOIPA3IENsIoTCs

Ha abHoTHYeCKE, BUOTUYECKHE M AHTPONOIeHHbIE (AHTPONMYECKUE).

Abuomuuecxue Gakmops: — 3T0 OUINKO-XUMUIECKUE
csoficTBa (noxazaTeny) 37eMEHTOB HEXXMBOM NMpupoabl (Temrnepa-
Typa, BA2XKHOCTb, CBET, CONIHEUHAs paaralius, CKOPOCTh IBMKEHNS
¥ Ta30BbIf COCTAB BO3AyXa, aTMOCchepHoe JaBieHue, oYsa 1 €e.co-
cTas -y Ap.). B ecTecTBeHHBIX YCIOBUAX HAONIONAeTCs OTPOMHOE
pa3zHoobpa3ne coYeTaHU ITUX DAKTOPOB, UTO BAVSIET HA YHUCIAEH-
HOCTb, PACIIpPOCTpaHEHHE OpFaHl/l3MOB BHAOBOE pa3Hoo6pa3J/1e co-
OTHOUIEHUE BUIOB U IP.

TemnepaTypHble TNpenesbl, B KOTOPbIX MOXET CyLLleCTBOBaTb
opraHudeckas XXu3Hb 3emiu, paBHabl —200 ... +100 °C. bonbmwmnn-
CTBO BHOOB MOXKET OOMTATb B 3HAUUTEILHO Y3KOM IHMArNa3oHe TeM-
nepaTtyp. MHOrue OpraHu3Mbl JiyHilie pa3BUBAIOTCS B YCIOBMAX TIe-
PEMEHHBIX TeMTiepaTyp. PU3NONOrNIecKine MPOLECCHl Y BCeX Opra-
HU3MOB Hanbonee aKTHUBHO TIPOTEKAIOT IIPU ONTUMANBHBIX. TEMIle-
patypax. OTKJIOHEHME OT 9THX 3HAUEHUHU .TIPUBOAUT K HAPYILIEHU-
aM (OU3NOAOFMYECKUX IIPOLECCOB 1 AayKe rudesid opraHusma.

O6mmit TeMriepaTypybIi IMANa3oH akTUBHOH XKU3HM Ha 3emue
W3MEHSIETCA B CIENYIOLIMX NpeAenax: Ha cylue — ot +55 no -70 °C,
B MOpe — OT +35,6 1o +3,3, B npecubIx Bogax — ot +93 go 0.°C.

‘Peakunsi opraHuaMa Ha U3MEHEHHE TeMIIepaTyp 3aBHCUT OT
DNeCcTBUS Ipyrux abrotTuieckux HakTopoB, HalpuMep BiakKHOC-
TH. BAaxxHOCTh XapakTepr3yeTcs cofiepKaHueM BOISTHOrO Iapa. B
BO3Jlyxe. B npnpone cyllecTBYIOT Ce30HHLUA. U CYTOUHBHA PUTMBL .
BIaXXHOCTH; KOTOPBIE. BMECTE ¢ TEMIIEPaTypOi:i CBETOM perynnpy-
10T NOBEACHUE U AKTUBHOCTD XXUBBIX OPraHU3MOB. :

BoszneiicTBre Ha:OpraHu3MblL TeMTIEpaTyphL 1 BJIAXKHOCTH 3aBH-
CUT He-TOJIbKO OT a0COITIOTHBIX BEJINYWH 3TUX HapaMeTPOB;. HO 1. OT
nx cooTHoweHusi. Hanpumep, TeMreparypa oxKaspiBaeT 0o/ee’ Bbi-
pa>KeHHOE BIUSHUE HA OPraHu3M, eClid yCAOBUS BIAXHOCTH OJIM3-
KW K KPUTUUECKHUM, T.€. BNaXXHOCTh OUEHb BHICOKAS UK OUYeHb HU3-
kasi. BraxxHocTh npuobperaeT H0NbIMIYIO 3HAUUMMOCTh npu Temrie-
paTypax, OJM3KHUX K NTpeaeTbHbIM 3HaYEHUIM. .

ConHeuHas pagyanus U U3NydeHust FaﬂaKTI/IK JIOCTUTAIOIINE
MOBEPXHOCTH 3eMJIH, MPEACTaBNSIOT coBOM: 31eKTPOMATHUTHbBIE
KonebaAHUS pazIdIYHON AJTMHbBI BOAHI.

Honuas MOlJ.lHOCTb uanyuenunsa CojHia, (ero CBBTI/IMOCTb) co-
craBiser 4- 1023 xBr. 3emns TO/TYYaeT BCETO JIHb . ONHY: ABYXMMN-
JINAPAHYIO A0JI10 COMHEUHOTO H3IYyUeHMs, UTO OKa3bIiBAE€TCS OCTa-
TOYHBIM JIJIsl [IPUBEMIEHHUS] B ABUXEHNE OTPOMHBIX MAcC BO3JyXa B .
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3eMHOI arMocdepe; yripapieHda reodU3nNUecKUMU MpoLeccaMy,
- [IOFOJOM ¥ KAHMMATOM, ONIpEAeNeHHs yCHOoBUi Mist )Kl/l3He,[leﬂTeJIb-
HQCTY pacTeHuit U KHUBOTHBIX.

Uznyyenue Connua, gocturatouiee 3emin, Coaepxkut okono 50%
BUIUMOTO cBeTa, 1% — ynbTpadroneToBoro, a OCTaIbHOE IPUXOAUTCS
Ha YALTPaKpacHoe, peHTTEHOBCKOES Y NpyIUe BUIbI M3IYUSHUI.

BuouMelil ¢BET MMeEET BaXKHOE 3HAUEHME I XXUBbIX OpraHu3-
MOB, TaK Kak OH obecneunBaer dOTOCHHTE3, Biarogaps KOTOPOMY
B Npupoje 3eman obpasyeTcs MepBUYHOE OPTaHNYECKOE BELUECT-
BO, aKKYMYJHPYIOLIEee COAHEUHYO SHEPTHIO.

Buomuueckue paxmops npeacrasisior coboil Bce BUAB U
GOPMBI BO3AENCTBIA XKXKUBLIX OPraHM3MOB APYT Ha JpyTra.

PazanyaioT BHYTPMBMIAOBBIE M MEXBUWJIOBLIE OHOTHUYECKUE
bakTOpbl. Brympueudoesmu SBASIOTCS: YUCACHHOCTb, [10J0BM-
TOCTb, NPOJOJIKUTENLHOCTD XKU3HU U [UIOTHOCTD, rpynnoaou -
beKT 1 KOHKYPEHIIMS.

Mexceudosvte HakTOPHl BKIIOYAIOT B3aMMOOTHOLLEHUS BUAOB,
KOTOpble CBOAATCS K CAEAYIOIUMM THUMaM:. HeHTpainidM, cnm0OKo3,
aMeHCaIM3M, XHULHWYECTBO, AaHTUOMO3 U KOHKYPEHLIMA.

Anmponozennsie gakmops — 370 BCe DOPMBl XKU3HELE-
ATENBHOCTH UYEJIOBEKA, OKa3biBANOLLNE BO3AEICTBME Ha XMBbE Op-
raHu3Mbl ¥ IpHPOAHYIO cpeny. OcHoBHOM HOPMOIt Takol nesTeb-
HOCTH SABASIETCS XO34MCTBEHHAs MHesATeIbHOCTE (TIPOMBbILLIEH-
HOCTb, CEIbCKOE XO3SMCTBO, TPAHCHOPT, CTPONTENLCTBO M Ip.), B
pe3ynbTaTe KOTOpPOil M3MeHSIOTCH NayamadThl, XUMUYECKHH CO-
CTaB MOYB ¥ aTMOCHEDPHI, CO3MAITCS MCKYCCTBEHHbBIE arpobuoLe-
HO3bl; YHUMTOXAIOTCS PAacTeHNs M xKuBOTHbIE. ITo Mepe pocta yuc-
JIEHHOCTH HaceNieHusi 3eMJIU BO3AEHCTBUE aHTpOHOI‘CHHbIX dakro-
POB Ha MPUPOLY BO3PACTaeT.

BozaedictBys Ha cpeny oOMTaHWsA M U3MeHss ee, pa3Hoobpas-
Hble 3Konorugeckue (HakTopbl HEMOCPEACTBEHHO WM KOCBEHHO
OKa3bIBAIOT BINSHNE HA XU3HEAEATEILHOCTh OPraHU3MOB bHoChe-
pbl U YeJlOBEKa.

Kak u30biTOUHOE, TAK ¥ HEROCTATOYHOE JEiCTBUE TOTO MU

~ MHOTO 3KONOTMYECKOTO (DaKTOpa OTpULIATENbHO CKa3blBAeTCs Ha
KU3HEAESTEIBHOCTY OopraHn3Ma. MHTeHCUBHOCT HakTopa, fpu
“KOTOPOU HabNOJaeTCsi HOPMabHasl XU3HEAESATENLHOCTh, YCTOM-
4YUBOE pa3BuTHE, HazuiBaeTCa onmumymom (puc. 1.2). Uutepsan un-
- TEHCHMBHOCTH (baKTOpa, KOTOPLIH O1IarofpuUsTHO BAUSET HA opra-
HU3M, Ha3biBACTCH 30HOU onmumyma dakropa Ui OpraHiaMa JgaH-
HOTO BUAa. Bech nHTepRan hakTopa OT MUHUMAIBHOTO €ro 3Haue-
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Puc. 1.2, 3aBucumocTs yPpORHSL )l(PlSHCIlCﬂTCJ‘leOCTM OT MHTEHCHBHOCTH
3K0noruqecxon>cbaxropa

HUA [0 MAKEUMAJIBHOTO, NP KOTOPOM ellle BO3MOXEH POCT, Ha3bi-
BAETCS Juanaseuom yemotiugocii, a 3HaYEHNs, OrpaHuYUBaIOLLIE
ero, HA3LIBAIOTCA npedesamu yemoliMueocmu in npe()e/mmu 8bIHOC-
AUBOCMU BAJIA. : .

3a ykazaHHBIMU npenenaMM KUIHEEATEIbHOCTS CHMXKAETCs
BIUIOTh 1O TMOJIROTO YIFHETEHMs WM rbenu opraHusMa (CTpecco-
BOE COCTOSHUE). .

®daxTop, KOTOPLIi 3a NpefichaMy 30HbI CBOETO onmmyMa npu-
BOJUT K CTPECCOBOMY COCTOSIHMID OpPraHU3Ma, Ha3blBACTCS AUMU-
mupyrouum, a YyKazaHHOE SABJICHUE — 3AKOHOM AUMUMUPYIOWUX (PaK-
mopoe (Y0. JInbux).

K numutupyiownm daxropam pacipoCTpaHeHUs XuBbiX Opra-
H13MOB B aTMocdepe, ruapocdepe U nutocdepe OTHOCATCS TemIe-
paTypa, CBeT, BOAA, BO3AYX, HaBJICHHE,

Bce opraHmaMbl Npy B3aWMOLEHCTBUM CO CPEeoil 0BMTaHMS
NOAAEPXHBAIOT AMHAMUYECKOE paBHOBECHE, MJTH TOMEOCTA3.

Buabi, KOTOpble MOTYT IPUCOCADIMBATLCS K KONEOAHUSAM pa3-
JMUHBIX 3KON0TNYecKUX HakTOpOB B LUIMPOKUX Npeenax, Ha3bla-
10TCS 38pUBUHOHMIHbIMU ((3BPH» — WIMPOKWIL), a BUObL, WIS CYLLECT-
BOBaHUS KOTOPbIX HEOOXOAUMBI CTPOFO OMpejeneHHbIe YCI0BHUS,
HAa3bIBAIOTCS CrieHoOUOHMHbIML («CTEHO» — Y3KUI).

HeraTtysHble nocreacTsus B3auMOmeCTBUsA JeioBeka ¥ Tpo-
M3BOACTBEHHOI Cpedbl ONPENENsIIOTCS TAKUMMK €€ IJMEMEHTAMH,
KaK TIpeMEThLl M OpY/IUS TPYHa, CPEACTBA IIPOU3BOACTBA, NPOIYK-
Thi TPYZA, 0COOEHHOCTU OPraHU3aLNK TPOV3BO/ICTRA U T.11.
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CBoiicTBa 3JIEMEHTOB MPON3BOACTBEHHOH! Cpelbl, WINA COBO-
KYITHOCTL TPOM3BOACTBEHHBIX (DAKTOPOB, BO3AEHCTBYIOIIMX HA
nepconai, GopMHUPYIOT yCIOBHS TPYLA, KOTOPble MOTYT ObiTh 6i1a-
TONPYATHLIMU, WY 6€3011aCHBIMU (eCI KOMMUECTBEHHbIE U KadecT-
BEHHbIE XAPAKTEPUCTUKN OMACHBIX M BPEAHBIX (haKTOPOB OTBEYAIOT
HOPMATHBHBIM 3HAYEHUAM), ¥ HEeBIArolpHATHBIMY, WK ONIACHbE
MU (eCU 3T XapaKTePUCTUKY NpPEBBIIIAIOT HOPMATHBHbBIE 3HAYE-
HYs, YCTAHOBJIEHHbIE TPYNOBbIM 3aKOHONATENLCTBOM U HOPMAaTHB-
HbIMU fOoKyMeHTaMu). Takum obpa3om, HesonacHocTs nNepcoHaa,
rpaXkiaH WIK APYroro 06b-EeKTa 3alUThL ONpPEAesieTcst KaK CocTo-
SHyKe, TPY KOTOPOM BO3NCICTBIE Ha HUX BCEX MOTOKOB BELUECTRA,
SHEPrUM U UHGMOPMALINU HE TIPEBLILIAET MAKCUMAIBLHO [JONTYCTH-
MbIX 3HAUeHHUI. R .

Jns coxpaHeHHa 3KON0THYecKoil 6€30NacHOCTH ¥ CO3JaHMA
61arorIpUATHBIX YCI0BUIA TPYAa, COBEPIISHCTBOBAHMA M TYMaHW3a-
LYY TPYJOBOTO MPOLECCA UCTIONBL3YIOTCS METOMBI K CPEACTBA MHO-
'MX HayYHbIX DUCLMIVIMH ¥ HayyHBLIX HanpaslieHMil (Guosnorude-
cK¥e HayKy, obiiasg 3K0N0rust, OXpaHa OKpyXXalolei cpeasl, usu-
KO-XUMUUECKHE METO/bI, IPTOHOMUKA, DUIHOJIOrUS U TICHXONOTHS
TPYJa 1 MHOTO€ JIpyroe).

1.2. BUJIbI 11 OIIEHKA OIMTACHOCTEHN

®axTOphl, ABJEHNSI U IIPOLECCH, NPHBOAAILINE K TPABMHPOBA-
HMIO 1 3200/IEBAEMOCTM TMePCOHaTa, HA3bIBAIOTCS ONACHOCTIMY 1
BpenHocTsaMu. OnacHoCTY M BPENHOCTH MOTYT ObITh pPealibHbIMU
(OUEeBMOHLIMU) MW CKPBITHIMM (rioTeHuanbHbiMK). Onpegenen-
HbIE YCIOBUA, IPU KOTOPBIX NOTEHLMATLHAA ONAaCHOCTh MOKET pe-
QTU30BATLCS, HA3bIBAIOTCS IIPUYUHAMMU.

ITo cocrtaBy M CBOJCTBAM IHPON3BOACTBEHHbBIE OMACHOCTU I
BPENHOCTH TNOAPA3ALIAIOTCS Ha DU3NYECKME, XMMUYECKHE, BHOIO0-
FHUECKHE M MCUXOMH3NOIOTNUECKHE,

Dusnneckue onacHocmu U 8pedHOCIU — FTO IBVKYLLKECS Matlk-
Hbl M MEXAHU3MbI, HE3ALLMILEHHbIE TOJBIKHBIE DIEMEHTDI IPO3BOLE:-
CTBEHHOTO 0BOPYAOBAHMSA; MEPEABUIAIOIINECS M3AEINS; OBLILLIEHHOE
HANPSKEHUE B JIEKTPUUECKMX CETSIX; [TOBRILUEHHBI YPOBERD CTATUYEC-
KOT'O 2IEKTPHYECTBA; MOBLILLIEHHbIN YPOBEHD 3J€KTPOMArHUTHOTO, PEHT-
reHOBCKOrO, IA3EPHOTO Y YALTPAhHOIETOBOIO MANYYEHHST; MOBbILLIEH-
HBIil YPOBEHD BUOPALIMM 1 1LIyMa; HELOCTATOMHOE OCBELLIEHIE; HeBIIaro-
NPUSTHBIE METEOPOIOTIMECKIE YCIOBYST U 1.



Xumuueckue onacnocmu u.epednocmu TPENCTABISIOT - COOOMH
paziUUHbIe XUMUYECKUE NMEMEHTHI U X COeAWHEHNs, obaasaolme
OOMIETOKCUYHBIMY, - PA3ipaXKAOIKUMH, CEHCUOMIU3UPYIOWNMU - i
KaHUEpOreHHbIMU ¢BoOlicTBaMu.. Hanbonsliiell KaHUEPOreHHOCThIO
00MafaoT MbILUBSAK, HMKeNlb, KagMuil, xuopdeHon, Tpy- U TeTpa-
XJI0P3TWIEH, BUHWIXIOPpHU L, 6EH30NMUPpEH U IPYTHE CMOJIUCTHIE JIETY-
Yyyie BELIeCTBa.

K 6uoaozuneckum onacrocmam u epe()nocm,w OTHOCSITCS MUK~
PO- M1 MaKpoOpraHu3mel (6axTepuu, BUPYCHI, Ipubbl, pacTeHus, Xu-
BOTHbIE). X BO3LIefiCTBIIE HA YENOBEKA MOXKET IIPUBOLMTh K TPaB-
MaM 1 MHQEKIMOHHBIM 3ab0eBaHUAM.

Hcuxogpusuoaozuneckue onacrocmu. u epednocmu BKAIOYAIOT |
duznueckue (craTUuecKue, IMHAMUYECKHUE, TMNIOTHAMUYECKHE),
a TaKXKe HEPBHO-TICUXWYECKME MEPErPy3KH, K KOTOPBIM OTHOCATCS
YMCTBEHHOE NEPEHANPAXKEHUE, TIepeHanpsXeHUe aHalu3aTOpOB,
MOHOTOHHOCTb TPYIa, IMOLMOHANIbHBIE NEPETPY3KH 1 AD.

Hapsagy ¢ unmcieHHbpIMM, OATBHBIMM W JPYTHME METOAMU
OLIEHKM OTIACHOCTEI 11 BpeaHoCTell Hanbosee pacipoOCTpaHeHHbIM
B IOC/ACOHEE BPEMSI SABISETCS PUCK, WIM YPO8eHb pUcKd, TIPEICTaBNS-
FOIUMHA, 110 CYTH, YaCTOTY peaiU3aliii OIaCHOCTEN. )

YpoBeHb pricka pacCUMUTHIBACTCS MO OTHOMICHHIO YHCTA KAKHX-
b0 HeraTWBHbIX MOCHEACTBUI (n) B3aUMOAEHCTBUS JHOJEH C
NPUPOOHOY = HWAM TPOMIBOACTBEHHON cpenoit (3aboneBanHys,
TpaBMATU3M ¥ T.0L.) K MX MaKCUMaJbHO BO3MOXHOMY uucay (V) 3a
onpeleNeHHblt nepuon (HarpuMep, rom). Tak, puck rubenn
paboTaIoNIeEro Ha NPOMBILIIEHHBIX NIpeanpuaTusax beaapycn (Rnp)
OyIeT paBeH OTHOWIEHMIO CPEAHECTATUCTUYECKOTO YHCHA €XKEroOfHO
norubaroimx n = 300 yenosek, K yuciy paborarommx N = 3,0 muH
YeoBeK:

U3 4ero CAeNyeT, YTO €XEroiHo u3 Kaxabix 10 Teic. padoTaroumx
rnorubaioT B CpeHeM OKOJIO 2 UesioBeK.

Puck Moxer OBITH uuaueu()ya/rbybm WITA 2PYRROGBIM (counanb-
HbIM, T.€. PUCK ISt TPYTHIbE TOAEIH). :

B nacrosiiiee BpeMst B DOALIMHCTBE CTpaH MUPa KOHUEHLMA a6-
CONOTHOM Oe3omacHoCTH (obecrnieyeHys HYIEBOTO PUCKA) OTBEPTHY-
T4 KaK HECOOTBETCTBYIOLIAS 33KOHAM COBPEMEHHON cpelbl o0uTa-
HUSA (TaK KakK B JeHCTBYIONIUX CUCTEMaX HEBO3MOXHO ofecneunTh
CTOMNPOLEHTHYIO 0e30MacHOCTb). BMecTo KoHLenuum abCcooTHOM
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6e30MacHOCT UCTIONB3YETCSE KOHIUEIUS: npuemiemoze (LOTyCTH-
MOT0) puckd, CyTh KOTOPOM COCTOMT B CTpeMJICHMN K Takoi 6€30-
NacHOCTH, KOTOPYIO fpHemMier 0OLIECTBO B JaHHbIA [TEPUOLL BpEMeE- -
HU. B 3aBUCUMOCTU OT €ro COLIMaIbHO-O3KOHOMUUECKOFO pa3sBUTHsL.

ITpuemneMbiil PUCK coueTaeT IKOJOTUUecKue, TEXHUUECKUE,
IKOHOMUYECKHIE, COLUNANbHbIE W MMOJUTUUECKNE aCOEeKThl U Npel-
cTaBnsieT cofoif HEKOTOPHIA KOMIPOMUCC MEXAY ypoBHeM De3o-
[ACHOCTH N BO3MOXKHOCTAMM ero joctinkesus. Tak, 3aTpauusas
ype3MepHBIe CPEICTBA HA OXpaHy OKPYXKAarolled Cpelibl U MOBbILLIE-
Hye 6e30MMaCHOCTM TEXHUYECKIK CUCTEM, MOXHO HaHecTu yiieph
couyanbHOR cdepe (CokpallleHye BHITIONHEHUS COUMANbHBIX PO+
rpamm). TIpu yBeIuueHUH 3aTpaT Ha 3KOJOTUIO ¥ PAa3BUTHE TEXHU-
YeCKOro ypOBHS IPOU3BOACTBA TEXHUUSCKMNA PUCK CHUXKAETCA, HO
pacteT couManbHpIil. CymMMapHBIA PUCK SIBISETCS MWHUMANbHBIM
[Py OTIpeNeIeHHOM COOTHOLLEHNH MHBECTULIH I B SKONOTHYECKYIO,
TEXHUUECKYIO U COLUUAIBHYIO cepbl. DTO 00CTOATENBCTBO YUUTHI-
Baércg fpy BEIOOpPE pUCKA, ¢ KOTODBIM o6u1eCTBo Ha onpeneneH-
HOM-3Talle BLIHYXAEHO MUPUTLCI: :

MaxcuManbHO NpUeMiIeMbIM YPOBHEM MHINBUAYATLHOTO pHC-

Ka rubenmn ClW[TaeTCﬂ pWCK, pasHbIi 107 6y TOA, a IpeHeOpexXUTENb-
o manbiM — 1078 8 rox. B HEKOTOPBIX CTPaHAX NIPHEMAEMbIE pUC-
KM yCTaHABAMBAIOTCS B 3aKOHOATE/ILHOM OPSLAKE.

YpoBeHb 6€30MaCHOCTY MOXKXHO TIOBBICHTb, ONITUMANBHO pac-
XO4yst CpelcTBa Ha cosep)‘JeHCTBOBaHne TEXHHYECKUX CHCTEM M
06hexToB, OpraHU3aUMOHHbIE U aIMMHVCTPATHBHbIE MEPONpPUs-
TUs ([IOATOTOBKA NEPCOHANA), @ TAKKE IKOHOMUUEcKe MEpOrpus:
TN (CTpaxoBaHUE, JIEHG)KHaﬂ KOMReHcauus ymep6a nnaTex(u 3a
PUCK U T.[L.).

B oCHOBe yIIpaBJIEHU PHCKOM JIEXKUT METONMKA CpaBHEHUs 3a-
TPAT 1 TI0JIyYaeMbIX BbITOJ OT CHUKEHWS pHCKa.

1.3. HPI/IHIII/IHI)I; METO/IbI 1 CPEACTBA
OBECTIEYEHMS DKOJIOTMHECKON
1 ITPOM3BOICTBEHHOU BE3OITACHOCTH

B ob1ueii Teopyin obecrieuenys 6€300acHOCTH NIPUHLMIbL, -METO-

Iibl ¥ CPEACTBA MPENCTARIAIOT COOOM ONpeneeHHbIE 3TAllbl, ¥ 3HaHKE
MX pazAMHKil U CBA3EH UIpaeT BaXKHYO POJIh B FIPAKTUKE 3aLWThl MPpH-
PO CPebl, IKOTOrMUYECKOM ¥ IPOM3BOACTBEHHON 6€30MacHOCTH.
.- TTo cyTu, MpUHOMUII TPEICTABALET COOON NAEI0;, MbICIIbL Ul OC-
HOBHOE TI0fI0JKEeHYE peIIeHNs: TOI UK NHOM npobnembl. MeTon ~
3TO: HYTh, CIIOCO6 NOCTVKEHWSE: LIS, APY - KOTOPOM HCHONL3YeTCs
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3HaHUe Haubonee obLIMK OUONOTHUECKUX K PUUKO-XUMUUECKUX
3aKOHOMEPHOCTEH. ‘

Cpelncrea obecriedeHus 0€30M1aCHOCTH — 3TO OpraHU3alMOH-
HO€E, KOHCTPYKTUBHOE U MaTepUalbHOE BOIUIOIICHME BHIOpAHHBIX
OPUHLIMUIIOB ¥ METOTOB, X KOHKPETHAS pealn3aLus.

HpuHuuns obecnevyerHus 0€30MMacHOCTH BeCbMa MHOTOO0pA3-
Hol. [lo ApU3HAKY peaiu3alyy UX YCIOBHO MOXHO KlaccudUuy-
pPOBaTh Ha OPUEHTUPYIOUINE, TEXHUUECKUE, YIIpaBIeHUYeCKue, Opra-
HU3ALUOHBbIC U Ip.

" Opuenmupyrowtie RpUHLUNBI SBJISIOTCS OCHOBOII0JATAIOILIUMHM.
Ouy oNpenendioT HanpasieHue [TOUCKa TeX WK HHbIX PelieHHI 1
cRyXaT MeTOOoNOruYecKoit U nudopMaloHHoH 6a3oil.

- OgHAM W3 OPUEHTUPYIOWNX HNPHUHILUIOB SBAAETCA APUHLUN
cucmemnocmuy, KOTOPBIH COCTONUT B TOM, 4TO Jiioboe BAEHME, Ieit-
CTBHE, BCSIKMil OOBEKT pacCMaTPUBAETCA KAK JJIEMEHT CHUCTEMBI.
Iox cUCTeMOW MOHMMAETCs! COBOKYMHOCTb 9JIEMEHTOB, B3aUMO-
JEHCTBUE KOTOPHIX MOKET IPUBECTH K OJHO3HAUHOMY PE3y/IbTaTy
160 K pasinyYHbIM pe3ynbTataM. B nepsom ciiyyae cucremMa Ha3bi-
BAETCSl ONPEENCHHOM, @ BO. BTOPOM — HEOMNpeJeAeHHOH. Y pOBEHb
HEOIPENENIEHHOCTH CUCTEMBL TEM Bbilile, YeM DONbLUE Pa3JMUHbIX
pe3ynLTaToB MOXeT MOosIBUTLCA. HeornpeneneHHOCTs NOPOXKAAETCH
HEMNOJHBIM . YUeTOM 3€MEHTOB 11 OCOOEHHOCTSIMHU MX B3aMOREHCT-
Busl, Tak, CUCTEMHBI MOAXON K NMPOGWIaKTVKe KaKero-tmbo Hera-
THBHOTIO PE3yNbTaTa COCTOUT B.TOM, YTO0BI [iAs1 KOHKPETHBIX YEI0-
BUi1 OTpeAeNnTh COBOKYITHOCTD 3JIeMEHTOB, O0PazyrOLIuX CHCTEMY,
pe3yyiLTaT KOTOPOM HeraTUBHbIA. UciilioueHre ogHOro Wiy He-
CKOJbKHX DNEMEHTOR - pa3pyllaeT CUCTEMY U YCTPaHSeT Takoil He-
SKeNATEAbHBIN pe3yiabTar. Takum o0pa3om, NPHHLMIT CUCTEMHOCTH
3aKJII0YAETCA B PACCMOTPEHNY ABNEHUI ¢ CUCTEMHBIX MO3NIME B
UX B3aUMHOM CBA3Y M UEJOCTHOCTU. CHucTeMa He SIBseTcs Yuc-
ThIM MEXAHUUECKUM COYETAHMEM 2AEMEHTOB, d NpPeACTaBASeT Ka-
4ecTBEHHO HOBOC oOpazoBaHue. Kaxias cCHCTEMA BXOAKMT B COCTAB
LpYroii CHCTEMbI, KOTOpas B CBOIO OuUEpElib ABJSETCA UACTbIO
BonbLueii CUCTEMBI, 00pa3ys MOACHCTEMBI U CyaepCMCTeMbl. [Tpun-
LM CUCTEMHOCTY OTPaKaeT YHHUBEPCAAbHbIM 3aKOH AUATEKTHKN
O B3aMMHOI CBA3M ABIeHM. OH OPUEHTUPYET Ha Y4eT Bcex ojie-
MEHTOB, (POPMHUDPYIOILMX PACCMATPUBAEMBIE pe3yjibTaT, Ha MHOJ-
HBIY yueT OOCTOSATENLCTB M (DaKTOPOB IS pelieHMs 3KOJorude-
ckmx npobieM unu obecreueHus OAarONpUSTHLIX YCJIOBUM TPYaa.
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BakHeumM OpUESHTHDYIOWNM [TPUHUKUIIOM SBJSETCS TaKKe
npuryun decmpyKyl, 3aKII0uatoiniics B TOM, 4YTO CUCTEMA, MIPU-
BOJSIILAS K OTNIACHOMY PE3YAbTATY, Pa3pyllaeTcs 3a CUET UCKITIoYe-
HUS U3 HEE OJHOTO WM HECKONBKHX 3IEMEHTOB. DTOT MPUHIININ
OpraHyvecKky CBs3aH C MPUHUMIOM CHCTEMHOCTY U XapakTepu3y-
€TCst TRKO# XKe YHUBEPCAIbHOCTHIO.

K opueHTHPYIOWUM NPUHLWIIAM OTHOCSITCS - RPUHUYUN CHUNCE-
HUR onacrocmu B npunyun ee auxeuduuuy. IlepBuiil 3aK01104aeTCsA B
MCHOAb30BAHMM pellieH!i, KOTOPhIe HaNpaBieHbl Ha TOBBIILEHNE
6e30macHOCTH, HO He 00eCcneurBaoT JOCTUXKEHHUST HEOOX0IuMOro
(HopMupyeMoro) yposHs. BTopoit cocTout B ycTpaHeHnu Tex Wi
HHBIX 3KOJOTMYeCKUX Jr00 Npou3BOACTBEHHLIX (HDaKTOpOB, BEAy-
LIMX K HEraTUBHOMY Pe3yNnbTaTy, U JOCTUTACTCS KOMIUIEKCOM Mep
N0 M3MEHEHMIO TEXHOAOIWii, MoJepHU3aLK oDOopyJoBaHUs, CO-
BEPIIEHCTBOBAHUIO OPTaHN3ALUY TPYAA W T.TI. ;

Texuuueckue npunyunps, VCTONp3yoilye B OCHOBHOM (U3NKO-
XMMHUYECKUE 3aKOHBI, HANpapieHbl HA HENOCPEACTBEHHOE Mpen:
OTBpaLieHMe feiicTBUs onacHoeTeit. K 3Toit rpynne NpuHuMnos ot-
HOCATCSI IIPMHLUMIIBL 3aLUThl PACCTOSTHUEM, MPHUHUMIT MPOYHOCTH,
NpUHIKI c1aboro 38eHa, IPUHLAT SKPAHNPOBAHUSL.

Hpurnyun 3auumsl paccmositem 3aKITI0YACTCA B YCTAHOBJICHUM Ta-
KOFO PACCTOStHUA MEXKIY HeJIOBEKOM M MCTOMHMKOM ONAacHOCTH, NpU
KoTopoM obecrieurBaercsa TpebyeMblit ypoeHb 6e30MacHOCTH. DToT
TIPUHIAI OCHOBAH Ha TOM, YTO YPOBEHb ONaCHBIX W BPERHLIX hakTo-
POB YMEHBLIAETCHA 110 ONMPEACAEHHOMY 3aKOHY B 3aBUCUMOCTH OT pac-
croanys. Hanprmep, IIOTHOCTL HOTOKA 3eKTPOMArHUTHOR SHEPrun
YMeHbHIaeTCs 00paTHO NPOITOPLUMOHATBHO KBAAPATY PACCTOSHUA.

Hpunyun npourocmu COCTOWT B TOM, YTO B LeAX HOBbILUEHWS
ypoBHA 0€30MaCHOCTH - YCIJIMBAIOT CHOCOOHOCTh MAaTepuanos,
KOHCTPYKUMIA 1 MX 3JNEMEHTOB COMpPOTUBAATHCS MEXaHUUECKHUM
BO3IEHCTBAAM. DTOT NPUHLMIT pEANU3YeTCs C NMOMOLLbIO Koaddu-
uveHTa 3armaca MPOMHOCTH, KOTOPLIA ONpenenserca Kak OTHoule-
HUe OHACHOM HArpy3KU, BLI3BIBAIOLLENH HemonycTumbie aedopma-
LMY WK pa3pylieHus, K jonycTuMoi Harpyske. Hanpumep, ans
3AHIMTHI OT TOPAKEHUS DAECKTPUUESCKUM TOKOM IPUMEHSIOT U30/U-
pyrollre cpenctsa, obsafaioliie BbICOKMM Koadduuuentom Me-
XaHHUUECKOH U 9JIEKTPUYECKON MTPOYHOCTH.

Ipunyun crabozo 36ena COCTOUT B IIPUMEHEHUN OCNabIeHHbIX
2JIEMEHTOB Pa3/IMYMbIX YCTPOMCTB, KOTOpbie pa3pylwiaroTcs WIN
cpabaThIBAIOT MPU OINpEaeICHHIX 3HaUYeHMIX (HaKTopoB i obecrie-
YMBAIOT COXPAHHOCTH YCTPOHCTB (06beKTOB) 1 H€30NacCHOCTb nep-

13



coHana. Jla 3auiMTh 31€KTPOYCTAHOBOK OT BEIXOZA U3 CTPOSI U Mo-
Xapa, ‘obecniedeHnsa 2MeKTPOOE30NACHOCTH TEpCcoHana wcnomﬁy
10TCS TUIABKKE BCTABKY NpeoXpatnTenei v Ip.

Hpunyun: 3xpaniposanus’ COCTOUT B TOM, YTO MEXKAY UCTOUHU-
KOM 'OTIACHOCTH Y YeJIOBeKOM YCTaHABIMBAETCS nperpana, obecre-
YUBatollIasg 3aLUUTY OT OMAaCHOCTU. s 3aIUTHI OT 3INEKTpOMar-
HUTHBIX [10J1Iel NPUMEHSIOTCS 3KpaHbl U3 MaTePUAIOB C BICOKOM
BJIEKTPUYECKOH TIPOBOAUMOCTBLIO, 00NaIatoOlIMe KaK OTpa)KaTelb-
HOM, TaK W HOMMOLIAMLIEH criocofHOCTHIO B 3aBUCMMOCTH OT MX
KOHCTPYKLIVH.

Ynpasaenueckue npunyunst OnpeRessiioT B3aMOCBA3b U OTHO-
LIeHUS OTAEAbHBIX CTAAWI M ITAIOB Mpolecca obecrneyeHus 6e3o-
nacHocTy. K 3Toil rpyrine NpUHLMIOB OTHOCSATCS TIPHHLIMI UIAHO-
BOCTH, [IPUHLIMIT CTUMYJIMPOBAHNS, npvmunn KomneHcaunn NpuH-
w3 bEKTUBHOCTH H Ap.

CornacHo npunyuny RAAHOBOCU NOIKHBI YCTAHABIUBATLCS Ha
OnpefeNeHHbiil epUuos KOHerTHbIC KOJUYECTBEHHBIE n0Ka3aTe-‘
J4, 331aHUS 1 T.11. : _
" Hpunyun cmumyaupoganus 03HAYacT y4eT KOJHYECTBA U Xave-
CTBa 3aTPAYEeHHOrO TPYIa U NOJyUYEeHHBIX Pe3y/1bTaTOB MTPU pacrpe-
JIENeHNM MaTepuaibHbIX OJ1ar 1 MOPaJbHOM TTOOLLIPEHNH. -

IIpuriyun xKomnencauii COCTOUT B IPEAOETABICHUM IOCTPA-
IaBLUMM Pa3INYHOTO POJSA JILIOT C Ue/bI0 BOCCTAHOBNESHUSt UK
PEayNPeXIEeHUS HeXeNaTeNbHbIX mmeHeHun B cocmmmu
300POBbBSL:! ‘ - S
- Alpunyun 3¢d)ercmueuocmu 3aKNI0YaeTcsd B CONOCTABIEHUH
haKTUIECKNX "Pe3yNBTATOB € MIAHOBLIMK K OlleHKE [ToKa3aTesieil

" Ha OCHOBE 3aTpat W Bbiroi. Tak, Mmpu peatn3aiuy npupog0oxXpas-
HbIX MEPONPUATHI OLUEHUBAIOT UX counanbﬂy}o axonornqecxym u
IKOHOMUYECKYIO 3D DEKTUBHOCTD.

Opzanusauuonnste npunyguns: BKIIOYAIOT npuuunn 3aum*rm
BPEMEHEM, NPUHLMUT HOPMUPOBAHKUA U Ip. S

Hpunyun sauwums epemerem npennonaraeT cokpameﬂne npo-
JNOJKUTENBHOCTH npe6bteaunﬂ JIOEH B YCIOBUAX BO3AEMCTBUA
BBICOKHMX YPOBHE OIAaCHbLIX U BPEIHBIX d)aKTOpOB (HampuMep, npu
BBITOJIHEHUU PabOT B aHTEHHOM [101e pannonepenaTuna B YCIO-
BUSIX pANUALMOHHOr0 00nydeH s, iuyMa i TiIL. ).

Hpunyun Hopmuposanuss COCTOUT B peTIAMEHTALMH YCIOBUIA,
cobmoIeHre KOTOpbix obecreunBacT 3aJaHHbiil ypoBeHE Ge3omac-
Hocty.  Harpumep, cobniofieHite TIPEAebHO TONYCTHMBIX BBIGpO-
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COB 3arpA3HAIOIIMX BEUIECTB U3 TPyD NPOMbBILUNEHHBIX Npennpu-
ATUH No3BONseT 00ECHEYUTh B XKWIOH 30HE HpeneibHO AOMyCTU-
Mbl€ MX KOHHEHTpaluy U1 HaceneHws.

Cyl1eCTBYIOT CAENYIOLIVIE Memodbl obecnenenun 6e3onacnocm u.

[epebiii Memod €OCTOUT B NPOCTPAHCTBEHHOM (WM BpEMEH-
HOM) pasfeNeHun paboucit 30HBL, e HAXOAWTCH 4eJIOBEK B NpO-
Hecce nesTenbHOCTH (roMocdepa), B MPOCTPAaHCTBA, B KOTOPOM
NOCTOSAHHO WY [€pUOJMYECKM BO3HUKAKOT OMACHOCTH (HOKCO-
cdepa). DTOT MeTo], MOXeT OLITh pPeaM30BaH AUCTAHLMOHHBIM
yrpapjieHueM TEXHWYECKOTro IpOHecca, WCIOMbL30BaHMEM - 1PO-
MBIULIEHHBIX pO6OTOB U T.1N.

Bmopoti memod 3aKiIQuaeTcst B HOpManu3allun Hokcochepsl
MyTEM WCKIIOMEHNUS OMNACHOCTEH, WCIONL30BAHUA KOMILIEKCA
CPEeNCTB 3aLIMTHI,

Tpemuii memo0 BKTIOUAET CUCTEMY DIPHEMOB M cpeﬂcm KOTO-

. pbl€ HampapjiceHbl Ha aJanTaliyio YeJoBeKa K COOTBETCTBYIOMIEH
cpelle Y MOBBILIEHUE ero 3alleHHOoCTH (obyyeHue, UCOoNb30-
BaHME CPEICTB WHIMBHANYAILHOW 3a1UMTHI, PO ecCHoHanbHbIN
otbop U T.11.).

Ha mpaktuike misl pelueHUs BOMpPOCOB 0€30MacHOCTH UCIIOND-
3yercs KQMOMHALUA 3THX METOLOB. :

Cpedcmea obecneuenua 6GesonacHocnu nonpa3ﬂenm0Tcz Ha
CPeRCTBAa KOINEKTMBHON ¥ wWBIuBMOyalbHOW 3amurtel (CK3,
CU3). CK3 1 CHU3 B cBOIO Ouepenb HeNsATCA Ha IPYNIibl o Xapak-
TEpY ONACHOCTEMH, OT KOTOPBIX OHY 3allMIIAIOT, KOHCTPYKTHBHOMY
MCNONHEHUIo, obaacT NpUMeReHus U T.4. Tak, Bce cpeacrsa uH-
JMUBMAYaNnbHOM 3aIMThl B 3aBUCHMOCTH OT HAa3HAYEHUS NOJpasie-
JAI0TCA Ha CHAEAYIOME KIAcChl: M30JMPYIOLMe KOCTIOMBL; Cpell-
CTBA 3aLUMTHl OPraHOB ABIXAaHMS; OAEXKAa CTIelaibHasd 3aliuTHAS;
IpelOXPaHNATENbLHbBIE CPEACTBA 3alUThl PYK, HOT, rOAOBBHL, ML,

. I71a3, OpPra’oB CIyXa; CPEACTBA 3alUNTh OT MaJEHUs ¢ BHICOTHI; 3a-
UIWTHBIE JEePMATONOTUYECKNE CPEelCTBa; CPEACTBA 3aLUMTHl KOMI-
JIEKCHbIE W T.M.

1.4. ICUXOJJOTHYECKHNE OCHOBLI
BE3OHIACHOCTH

Hna obecneyennss 6e301acHOCTH B TipoLecce TPYLOBOW gesi-
TEALHOCTH Ha IMPaKTHKE MPOKO NCHONBIYIOTCSA PEe3YALTaThl TAKMX
‘HayK, Kax ncuxonozus mpyda, u3ydaiowiast NCUXoN0ruuecKue acrekx-
Thi prnOBOﬁ NEeATENBHOCTH, URNCCHEPHAA NCUXOAOCUS N 3P2OHOMUKA,

&
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v3ydarowme npoueccsl MHGOPMAUKOHHOTO B3aUMOAENCTBUS Yeno-
BEKA C TeXHUYECKUMU CUCTEeMaMU 1 TpeOOBaHMS, MpeabsiBisieMble K
KOHCTPYKHMY MaLUMH U IIPUOOPOB C YUETOM MCUXUUYECKUX CBOWMCTB
YeIOBEKa, a TAKOKe ncuxono2us 6e3onacrocmis, NPeIMeETOM KOTOpoi
SIBIAFOTCA [CUXUYECKKME NPOUECCH, COCTOAHUSA M CBOWCTBA YeloBe-
Ka, OKa3blBaOLIUe CYLECTBEHHOE BAMSHUE Ha 6e30nacHyro nes-
TEAbHOCTD JIIOMEH.

Hcnonb3osaHue Ha NMpakTHKe TCUXOJIOTMYECKUX oco6eHHoc—
Teit 1 3aKOHOMEpPHOCTEH MOXXET CoCOOCTBOBATh 3HAYUTENLHOMY
MOBLILIEHUIO 0e30MaCHOCTH TPYLOBOM AeATeNbHOCTHU.

B cTpykType ncHMXM4ecKoil NesiTeNBHOCTH - YeloBeKa pasiuda-
JOT TPU OCHOBHBIE TPYITIIBI KOMIIOHEHTOB: IICUXYECKUEe MIPOLIECCHI,

. TICUXWYECKUE CBOMCTBA U IICUXHUYECKIE COCTOSHUSL.

Tlcuxnueckue npoyeccst SBIAIOTCS OCHOBOM [NCHXHYECKOM NEATE b
HOCTY. PazniualoT rio3HasaTenbHble, SMOLMOHANBHLIE U BOJIEBLIE TICH-
XUYECKUE NPOUECCH! (OLUYILICHWE, BOCIIPUITHE, NaMSITb | JIp. ).

Hcuxuveckue ceoticmea (0COBEHHOCTH) XapaKTepU3YIOT Kaye-
CTBA JIMYHOCTU (MHTENNEeKTYalbHbie, SMOLUMOHANIbHbIE, BOJIEBBIE, MO-
pajibHbie, TpYIOBbie). ORI YCTONYMBBI ¥ MOCTOSAHHBI BO BPEMEHH.

Hcuxuueckue cocmoanua onpeacasoT 0COOEHHOCTH TICHXHUYE-
CKOM IeATeIbHOCTH B KOHKDPETHBI MOMEHT (Nepuoa) ¥ MOTYT I1o-
JIOXKUTENBHO WM OTPHLATEIBHO CKa3bIBATHCS HA TEYEHMM BCEX
[TICHMXUYECKUX MPOLIECCOB. ' o

DddexkTuBHOCTL NeITENLHOCTH, U pa60Tocn0006HOCTb Gasupy-
HOTCA Ha'YPOBHE NMCUXUYECKOTO HAripsiKEHUs (CTpecca) I{pemvxep-
Hble POPMBI MCUXMYECKOTO HAMPSKEHUS oﬁomaqa;orcsx KakK 3anpe-
[E/IbHbIE, BBI3bIBAIOLIME NE3NHTErPALUMIO MCUXUUECKOH AeSTENBHOC-
TH, YTO CHMXAET YPOBEHD NCHXNYECKOM paboTOCNOCOOHOCTH.

B03M0)!(Hbl JIBa THMA 3aNnpeaesibHOro ncuxmqecxoro Harpsxe-
HUsL — TOPMO3HO# 1 BO3OYANMBIHI.

TopMosvuou mun XapakTepusyeTcs CKOBaHHOCTBIO Y 3aMeJiieH-
HOCTbIO ABMKeHni, IIpHM 9TOM CHMXAETCSI CKOPOCTL OTBETHBIX. pe-
AKLMIA, 3aMe1JISI€TCS MBICTUTENLHBII TIPOLIECC, YXYALLIAETCS MaMsiTh,
MOABJIAETCA -PACCEAHHOCTh U - IPYyTHe oTpULATEIbHEE PU3HAKY, He
CBOIICTBEHHBIE JAHHOMY Y€JIOBEKY B CITOKOIHOM COCTOSIHUM..

Boabydumstii mun - OpOSBASIETCS] TMNEPAKTUBHOCTHIO, . MHOTO-
CJIOBHOCTbBIO, IpPOXXKAaHMUEM PYK K rosoca. [Ipu TakoM cocTosiHuY ¥
aoaeil 00HAPYKMUBAIOTCS He CBOCTBEHHbIE WM - Pa3ipaXuTesib-
HOCTb, BCIIBIBYMBOCTb, PE3KOCTh, IPYOOCT, OOUIYHUBOCTD.
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Takvm 0bpa3zoM, JUUTENbHbIE NCUXMUECKUE HANPSXKEHUS |
0COOEHHO MX 3anpenesbHbie (popmbl BenyT K Bblpa)KeHHblM €OCTO-
SHUSIM YTOMJIEHUS.

K 0coBObIM NCUXUUYECKUM COCTOSHHAM, UMEIOUIAM 3HauYeHUe
IS TICUXMYECKON HAZEXKHOCTH MepcoHana; OTHOCATCS HapOKCH3-
MallbHble PACCTPOICTBA CO3HAHMA; MCUXOreHHbIE U3MEHEHHs Ha-
CTPOCHUS U COCTOSHUS, CBA3aHHBIE ¢ MPUEMOM TICUXNYECKN aKTUB-
HbIX CPEJICTB (TpaHKBI/IHI/BaTODOB CTAMYISITOPOB, AJIKOTONbHbBIX
HAUTKOB): :

Hapoxcusmanvhsie cocmoanus — 310 Ipyriia pacCTPONCTB, Bbl-
3BAHHBIX 3200JIeBAHUSIMU TOJIOBHOTO MO3Ta U JIIPYTUMY NpUUNHa-
‘MU (3M1Nencus, 06MOpOKH). s

A1lcuxozennvte usmenenus Hacmpoenus 1 appeximueHvle cocmost-
HUs BO3HUKAXOT MOJ BIMAHUEM ICHXMUECKUX BO3OYKIECHUH, MpU
3TOM NposBisieTcss De3paznuuue, BAAOCTh, -00111ad CKOBAHHOCT,
3aTOPMOZKEHHOCTD, 3aMeieHue  MblULIeHUs.  Aggexmuegnsie co-
cmosHus (B3pbIB SMOLUI) MOTYT Pa3BUBATHCS HO BIMSHUEM 00U-
Iibl, OCKOpPOJIeHUSs1, TPOU3BONCTBEHHBIX U IPYTUX Heyaay. B takom
COCTOSIHMU Yy ueJloBeKa pa3BMBAETCS CHHXKeHUE 00beMa CO3Ha-
HUs. I1py 3TOM BO3MOXKHBI pe3KMe IBHKCHMS, arPeCCHUBHbBIC W
pa3pylIuTenbHble AeiicTBus. JInua, ckioHHble K abdeKTUBHBIM
COCTOSIHUSIM, OTHOCATCS K KaTeropuu JIoaei ¢ MOBbILIEHHLIM PUC-
KOM TPaBMMPOBaHUS. :

JlekapCTBEHHbBIE W' AIKOTOJIbHBIC USMEHEHUS NCUXUYECKO020 CO-
CMOsIHUA BOSHUKAIOT B PE3YJbTATe ynorpe6neHHﬂ Pa3IMYHbIX [ICW-
Xx0hapMaKoNOrIYeCKX CPeacTs.

. Ilpuem nerkux cTumyastopos (vai, Kocbc) CIOCcOOCTBYET. NO-
-Bblmeﬂmo paboToCnOCOOHOCTH; a MpYeM aKTUBHbBIX CTUMYJISITTOPOB
- (nepBUTUH, ¢beHaMMH) MOXXET Bbl3BaTh OTPULATEIbHbI 3 dexT —
- YXYyIIUEeHUE CAMOYYBCTBMSA, CHUXEHUE CKOPOCTU peakLuU 1t Ip.

Ynorpebiaenue TpPaHKBUIM3AaTOPOB TUMA CEAYKCEHA WY dje-
HMYMA OKa3biBACT BBIPAXKEHHOE YCIIOKOEHHE W MpPEAyNpexKacHUe
HEBPO30B, OJHOBPEMEHHO -CHUXKAS NCUXUYECKYIO aKTUBHOCTD, 3a-
MEIUISET PeakiinIo, a TaKXKe BhI3bIBAET ATIaTHIO Y COHUBOCTD.

* IIbAAHCTBO M @IKOFOJNIM3M TAKXKE OKA3bIBAIOT OTPULATENLHOE
“BAMSIHUE Ha paboTOCNOCOOHOCTDL, a TIOCTANIKOTOAbHAsE ACTEHUS
(rioxmesibe) BEOET K 3aTOPMOXEHHOCTH M CHIDKEHHUIO 4yBCTBA
ocmpom—rocm ~ S : :

Taxnum 06pazoM; KOHTPOJIb NCUXKUUECKOTO COCTOSIHUS 11epCo-
Hajla ¥ NPUHSATHE aIMUHHACTPATUBHBIX MEP MOXET IOJOXHUTEABHO
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BJIMSTH HA COKpAalLeHKe TPaBMaTu3Ma U MOBbilUeHE HAJEXKHOCTH
paboT CIOXKHBIX CUCTEM.

Ycneunoe GyHKUHMOHUPOBAHKE CUCTEMBl «YENOBEK ~— Mallli-
Ha» BO3MOXKHO rpu 0becreueHrn He MEHee NATH CIeNYOUINX BY-
JOB COBMECTUMOCTEI: MHPOPMALIMOHHOM, 61odU3UIeCKOil, sHep-
FETHYECKOIA, npOCTpaHCTBeHHo-aHTponomeTpmecxou W TEXHWKO-
3CTETUYECKOT.

Hugpopmayuonnas coemecrmumocms COCTONT B o6ecnequnn Ta-
KO UHMOPMALMOHHON MOENH YCTPOHCTBA (MalLIMHBI) — CPENCTB
otobpaxkenus uHdopmauun (COM) 1 ceHCOMOTOPHBIX YCTPOKCTB
(opraHbl yrIpaBAeHUA — pbIYaTH, PYYKH, KHOMNKH, BHIKIIOYATENN
¥ T.IL), KOTOpast oTpaxkana Obl BCe HYXHble XapakTEPUCTHKU Ma-
UIMH B JaHHbII MOMEHT M NO3BOJsa onepaTopy OGezommnboyHo
IIpPUHUMATDL U riepepabaThiBaTh MHQOPMALIMIO B COOTBETCTBMU C
ero MCUXOMU3IUONOTMYECKUMH BO3MOXHOCTAMM (ocoﬁeHHocm
BHUMAHUS, TIAMSATY U T.I1.).

- ¥YcnewHoe pelieHue 9Toi 3agauu cnoco6CTByeT fe3onacHoC-
TH TPYJa ONEepPaTopa, MoBblLAeT TOUHOCTb, KAYECTRO, ero npomno—
JIATEILHOCTD ¥ HALEXXHOCTh PabOTh! CUCTEMBI.

Buogusuuecxas coemecmumocms TIpeITIONaraeT CO3NaHue 1apa-
METpPOB (XapakTEepUCTHK) OKpYXalolled  cpeiibl - (YPOBHM 1UyMa,
BHOpauus, OCBellleHHEe, MHKPOKINMAT M. T.I1.); COOTBETCTBYIOLIMX
HOPMATHUBHLIM OKYMEHTaM U 06eCreunBalOlNX IPUEMIEMYIO pa-
60TOCMOCOBHOCTL U HOpMaJIbHOC cl)umonomqecxoe COCTOgHUE
-OHEPATOPa: . : S

DHepeemuneckas coeMecnuUMOCy Hpe,IlYCManI/IBaeT corniaco-
BaHHWE NpUaraeMbiX YCUIUMA, 3aTpaymBaeMoil MOUIHOCTH, CKOpOC-
TH WU TOUHOCTU ABMXKEHWI OPraHOB ynpapieHus MatHoi (o6opy-
JOBAHMEM) C ONTUMANLHBIMI BO3MOXHOCTAMY OTIEPATOpA. . -

- pocmpancmeeno-anmponomMempuieckas Co8MechumMocmp Ipes-
rosaraeT HeoOXOAMMOCTD. yUeTa Pa3sMEPoOB Tella YenoBeKa, ero po3-
MOXXHOCTY -0030pa BHELIHEIO MPOCTPAHCTBA, pabouero noaoxe-
Hus (ro3pl) npy NpoeKTUpOBaHNK pabouero mecta (onpeneneHye
30HBI BOCSATAEMOCTH AJisi KOHEMHOCTEN onepaTopa, Beibop rabapu-
TOB M KOHCTPYKLMH pabouero crosia, CHIeHbs, paccm;mne OT orie-
paTopa A0 NpubopHOro NyabTa v T.1.). .

Texnuko-acmemuyeckas coeMecmumocnd 3akinodaercs B obec-
NeYeHHUH YAOBIETBOPEHHOCTH YeJI0BeKa OT O6ILeHNs ¢ MalliHOH,
3@ CUET U3ALMIHOTO MCIONHEeHUs npubopa wim yCTpoHCTBa, ero
Ay3aiiHa.
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AHaM3 HECYACTHBIX cllydaeB, apapuid, KaTacTpod; Nnoxapos u
IPYTHX HEXENATEIbHbIX COBLITUI 1 ABJIEHMI! TOKA3LIBAET, YTO 3Ha-
YUTENIbHOE UX HUCHO OO0YCNOBACHO OPTAHU3ALMOHHO-MCUXOIONU-
YECKNMU NPUURHAMM, OCHOBHBIMU U3 KOTOPBIX SBJISIOTCS: HU3KHH
ypOBEHb NPOdECCHOHANLHOMN TTOATOTOBKY; HeNMCLUTLTMHUPOBaH-
HOCTb, TIPEHEOPEXUTEIBHOE OTHOLLEHNE K TpeGoBaHMsIM Ge3onac-
HOCTH; JOIYCK K ONaCHBIM BWJAM padoT AUl C MOBLILLEHHbLIM PUC-
KOM TPaBMMPOBAHUS, NpeObIBAHUE JIONEH B COCTOSHUN yTOMIe-
HUA WM B IPYTUX DCUXUIECKHUX COCTOAHUAX, MOBLILIAIOMWUX BEPO-
SITHOCTb TPaBMUPOBaHMUSI.

1.5. AHAJIN3ATOPHBIE CUCTEMbI YEJIOBEKA

Yenogek, ABAAGCH 3NEMEHTOM CHCTEMbI «4EJIOBEK — cpena obu-
TAaHUS», OCYLLECTBASAET - B3AUMOACHCTBUE CO CPENoil C MOMOLWLIO
AHATM3ATOPHBIX CUCTEM, KOTOPHIE MMEIOT CBOM OCOOEHHOCTH U Xa-
PAKTEPUCTUKH, YTO HEOOXOAUMO YUMTHIBATh IPH MTPOESKTHPOBAHUMU
6€30MacHbIX CUCTEM, IS NPeJOTBPAILCHUSt HECUACTHBIX cnyqaeB
aBapuii, katacTpod U T.1I. i :

- QOCHOBHBIMY aHATM3ATOPHBIMY CHCTEMaMM, MO3BOJISIOILIMMY Ueno-
BEKY ' OPMEHTHPOBATHCA B OKPYXXAIOILEH Cpesie, OCYLUECTBISATb C Hell
JABYXCTOPOHHIOIO CBSi3b, ABSIUOTCS 3PUTE/bHbIN, CIYXOBOW U TAKTHIbL-
Hbli1 aHATH3aTOPb], BUOpaLIMOHHA, Temneparypnaﬂ 1 bonepast UyBCTBU-
‘TEABHOCTE, ODOHAHUE Y BKYC.

Jo6oit aHanuzaTop COCTOUT 13 peuenTtopa, fpoBoOAsUIUX
HEPBHLIX TIyTefl 1 MO3TOBOTO LEHTpa (KOHLA). DHeprus pasapaky-
TeJA, BO3AEHCTRYS Ha PELEeNTOp; TIPEBPALUAETCS. B- HEM B HEPBHbIE
AMIYIBCH, KOTOPhbie MO NPOBOASALIMM MyTAM (HepBHLIM  BOJOK-
HaM) MepefaroTCa B KOPY TOJIGBHONO MO3ra, B COOTBETCTBYIOMIMIA
LeHTp. M0o3roBsie LIEHTPb! aHANN3ATOPOB C AOMOUIBIO HEITPOHHbIX
OTPOCTKOB {aKCOHOB) 06pasyloT onpedeeHHbie HEPBHbIE CBA3MN.

‘OcoBeHHOCTBIO AHAN3ATOPOB : YEIOBEKA - SBJISIETCS WX nap-.
HOCTD, YTO 00ECHEYUBAET BHICOKYIO HaAEXHOCTH paboTht aHANIM3A-
"TOPHBIX .CUCTEM.

OCHOBHOI XapaKTEpUCTUKON aHAIU3aTOPOB SBISETCS UyB-
CTBUTENLHOCTL. VIHTEpBan ypoBHsl pasApaxKuTeas OT MUHHAMab-
HOU (owmyTUMOI) 00 MakcUMansHO# (60NeBoi) ero BeIUUMHBI
omnpejenser AWaa3oH UYyBCTBUTENBHOCTH aHaimsaTtopa. Mubu-
MajbHasl BEIMYLMHA Ha3bIBACTCS HMXKHUM aOCOTIOTHBIM noporom
YYBCTBUTENLHOCTH, & MAKCUMAIbHAS —~ BerHMM
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3aBMCHMOCTH MEXILY MHTEHCUBHOCTBIO owwyiuenns (I, ) u
MHTEHCUBHOCTBIO pasapaxenus ([ ) BBLIPAXKAETCA 3aKOHOM

pazup
Bebepa — dexHepa:

Iy = K1g(Lpanp ) +C

rae K v C — KOHCTaHTLL.

Bpewms, npoxonsinee oT Havwana pasapa’keHus A0 TNOsSBIeHUS
OTBETHOM peakL My Ha Hero (HampuMep, OLYIIeHNS ), Ha3biBaeTCH
AQMEHIMHbIM NEPLOOOM,

OnHoit 13 OCHOBHAIX XapaKTePUCTUK AHAIN3ATOPHBIX CHCTEM
SIBJISIETCSL TAKXKe WX CHOCODHOCTL K MPUBLIKAHHIO BO3AEHCTBYIO-
ILero pasapaxuTens (aganrauus).

Jpumenououi anatusamop ABIAETCA OJHWM W3 OCHOBHBIX B
cucTEME aHANM3ATOPHBLIX CUCTEM 4eioBexa. brarogaps 3puTelb-
HOMY aHaJIM3aTOPY YeNOBeK BoCMpuHuMmaeT 10 90% scedt nHdop-
Manyu ob oKpyxawiieM ero MUpe U XOpOoUIO0 OPHEHTHUpYeTCa B
MPOCTPaHCTBE.

IIpn oueHKe BOCHPUATHS MPOCTPAHCTBEHHBIX XapaKTepHCTl/lK
OCHOBHbIM TOHATHEM SIBJISIETCS! OCMPo/na 3perus, onpeaensemas
MMWHUMANbLHbBIM YTJIOM, M0 KOTOPBIM ABE TOUKH BIAHBI KaK pa3/eib-
Hble. OCTPOTa 3pCHUS 3aBUCHUT OT OCBELIEHHOCTH, KOHTPACTHOC-
TH, $HOPMBI 00BEKTA M APYTUX HaKTOPOB, a TAKKe OT MeCTa IIPoeK-
uun n3006pakeHUs Ha CeTUaTKe rjasa.

3pUTENbHBI aHANTU3ATOP Pa3/IUUHAET CEMb OCHOBHBIX LBETOB U
6osee COTHM OTTEHKOB. 1IBeTOBLIE OLUYLICHUS BbHI3bIBAIOTCS BO3-
NefCTBYEM CBETOBBIX BOJIH, MMEIOILIUX nHY 0T 0,38 10 0,78 MxM
(0,38~0,45 mrM — puonerosuiit useT, 0,45-0,47 — cunniy; 0,47—
0,50 — ronyboit; 0,50—0,55 — senenniit; 0,55—-0,59 — xKenThiii;
0,590,611 — opamxkessiit; 0,6 10,78 MKM ~ KpacHblil).

3puTenbHBI ananuzaTop objajaet onpeaesieHHON crexm-
PATBHOI HYBCHIBUIMENBHOCHBIO, KOTOPAS XapaKTepU3YeTCst OTHOCH-
TeALHOW BUAHOCTBIO MOHOXpOMaTHYecKoro uanyuenus. Hanbonp-
Wast BUIHOCTE AHEM COOTBETCTBYET XKEJITOMY LIBETY, @ HOULIO WK
B CyMepKax — 3eNeHO-ToNyboMmy.

[lpu pe3kom ACUCTBHMM NMPEPBLIBUCTOrO paslpaKUTENst BO3HU-
KAeT OLLYIHEHUE MENLKAHUM, KOTOPbIE TP ONPeNe/IEeHHON YacTo-
TE CIIVBAIOTCS B POBHBIN HeMuraomunit ceet. Yacrora, fipn Koto-
POl MeNbKaHWA KMCUe3aloT, Ha3blBAETCH KPHUTHUECKON wacmomoii
causnus Meavkanuti. ONTUMaNbLHON siBNseTcs yactora 3—10 Na.

Huepyus speruss OOBYCAOBAUBAET CTPOOOCKONMWYECKUN -
GEKT, CYTh KOTOPOrO: COCTOUT B TOM, YTO €CJIM BPEMS, pa3lielisio-
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liee JUCKPEeTHbIC aKThi HAOMIONEHUS, MEHbILIE BpeMEeHY ralleHus
3pUTENLHOr0 06pasa, To HabntoaeHne CyObeKTHUBHO OLLYILAETCS
KaK HelpepbiBHOE.

Tlpu cTpobOCKONMUYECKOM 3d)d)eKTe BO3MOXHA WUTIO3HS IBH-
JKeHWS TIpyM HENpepbiBHOM HaOM0AeHHUU OTHEeNbHBIX O0bEKTOB
WIN WUIIO3US HENOJBMKHOCTY (3aMEIJIeHHOrO ABMXKEHMsI), BO3-
HUKaoWas, Korja JBHXKYILHIICS MpeAMeT NePHOANIECKH 3aHNMA-
€T IIpeXXHEe NOJOXKeHue.

‘Tpu Bocupuarun 06bEKTOB B ABYXMEPHOM U TpeXMEpHOM
NPOCTPAHCTBE PA3INYAIOT NOJe 3PeHUs U NIyOHHHOE 3peHue.

Bunokyasproe nose 3penus 0XBaTbIBAET B TOPHU3OHTANBHOM Ha-
npasieHun 120—160°, no sepTukany seepx — 55-60°, BHU3 — 67—
72°.

IIpu BOCTIpUSTUHM LBETA PA3MEPLI [IONSA 3pEeHUA CYKAKTCS.

30Ha OMNTUMANbLHOM BUIMMOCTH OTPaHUuEHa NOAEM, PABHbIM
BBepX — 25°, BHM3 — 35°, BIIpaBo ¥ BAeBO — no 32°.

Taybunnoe 3pemue CBS3aHO C BOCHPMATHEM NPOCTPAHCTBA.
OwnibKa oueHKY aBCONIOTHON YNATEHHOCTH HA PACCTOSHUN HO
30 M parHa B cpefHeM 12% OT 061ero paccTosTHUS.

Cayxoeoii anaausaniop CIy>xxuT UIST BOCHPHSITUA 3BYKOBBIX CHUT-
HaJI0B, MHGOPMUPYIOLIUX YEI0BEKA 06 OKpyXalolel aKycTuue-
CKOi 006CTaHOBKE.

HHIT’IeHCllb’HOCWlb Wn uacmoma 3ByKOBbIX BOJIH 4ABJIAWOTCA OCHOB-
HBIMM [1apaMeTpaMy, OfIPEAeasOIUMU POMKOCTb U BBICOTY BOC-
NPUHIMAEMbIX CTYXOBBIX OLLYLIEHHIA,

ITo yactoTe 06JaCThL CIYXOBHIX omymenvm HpOCTl/IpaeTCﬂ oT
16—20 I'y mo 2022 xI'u. Benmuuna riopora cnbuuumocm 3'1BMCI/IT
OT YaCTOTH! OLUYLIAEMBIX 3BYKOB M pPABHA 10712 BT/CM (2 1073 I1a)
ua yactore 1000 Tu. Bepxreit rpanuLeit sapasercsa nopor 60ieso-
ro OLLYUWEeHNs, KOTOPbI B MeHbIUE! CTeNeHN 3aBUCHUT OT YaCTOThI
U JIEXKUT B rpejesax 130-140 nb (na yacrore 1000 Fu 10 NHTEHCHB-
HocTH 10 BT/CM MO 3ByKOBOMY JAaBJEHUIO — 2 102 I1a).

CooTHomeHKe YPOBHS MHTEHCUBHOCTH W YACTOTHI OTIpejiest-
€T OLLYIIEHNE [POMKOCTH 3BYKa, T.€. 3BYKH, MMEIOLLNE Pa3IMUHYIO
YACTOTY U WHTEHCHUBHOCTb, MOTYT OLIEHHBATLCA UETOBEKOM Kak
PaBHOTPOMKME. DTO ABJCHNE WUIIOCTPUPYETCS] KPUBLIMU PaBHOM
rpoMkoctH (puc. 1.3).

IIp¥ BOCTIPMSITUM 3BYKOBRIX CUTHAJIOB Ha ONPEe]eHHOM aKyCTU-
yeckoM (poHe MoxeT HabmomaThCst 3 HeKT MACKMPOBKH CUTHANA.

DddexT MACKUPOBKM MOXET OTPUUATENBHO CKa3biBaThCd B
AKYCTHYECKMX MHIOMKATOpPAX M MOXeT OblTh HCIOIb30BAH IS
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Puc. 1.3. KpuBrie paBHOI rpoOMKOCTY

yAyUYLHEHNA aKyCTH4eCKOM 06CTAHOBKI (narpmmep, B ciyuae Mac-
KUPOBKH BBLICOKOUACTOTHOrO - TOHA HU3KOYACTOTHBLIM, KOTODBIN
MeHee BpelleH [Uis yenoBeka). ,

Taxmuavuptii anaausamop BLI3LIBAET omymeﬂm BOBHMKAIO-
LiKe NpY AeCTBMN Ha KOXHYIO TIOBEPXHOCTh Pa3indHbIX MeXaHu-
YECKUX CTUMYJIOB B BUIC NPUKOCHOBEHUS! U JaBNEHMS.

HauGonee BHICOKO pa3BUTa HyBCTBUTENBHOCTL Ha ,[[HCTa_HbelX
HacTAX TeNd (W15l KOHYNKOB MATbUEB PYKN NOPOT OMIYIIEHUS pa-
BEH 3 I‘/MM Ha 'I‘bmbHOl/l CTOPOHE KUCTH — 12, Ha XuBoTE — 26,
Ha naTKe — 250 I‘/MM ).

Bpemennoit nopor lIYBCTBI/ITeIIbHOCTI/I TaKTHJIbHOFO aHaTH3a-
Topa pased 0,1 c.

Oco6eHHOCTbIO TAKTUIBHOTO aHATIM3ATOPA ABNAETCS OLICTPOE
Pa3BUTHE afanTalKy, T.6. CUE3HOBEHUE YYBCTBA [IPUKOCHOBEHMS
WU OaBieHud. B 3aBUCHMOCTU OT CuJibl paznpaxmem BpeM;l :
ajnanTauuu pasno 2--20c.

Tlpupona eubpauynonnoii uyecmeurheasHocnin u ee opraHbl Jile)
HACTOSIEr0 BpeMeHM He YCTAROBJICHE!.

Bubpauns MoxeT 0Ka3blBaTh BOSKOE BO3LCHCTBAE HA Opra-
Hr3M. Tlpu BHICOKOW WHTEHCUBHOCTH W NPOAOIKUTENLHOM  BO3-
JeMCTBUU OHA MOXET BbI3BATh TaAXenoe 3abonesanue (BUOP0HO-
ne3nb). TIpy HebonbluyX UHTEHCHBHOCTY 1 TIPOAOIKUTEILHOCTY
BMOpALIMS MOXET CHU3UTh yTomnﬂeMOCTb TIOBLICUTL OOMEH Be-
LIECTB, TOHYC ¥ Ap. : .

- Ourymienue BROpaliiy BO3ZHUKAET B [ Harfa3oHe YacToT OT 1 no.
1000 Tu. Haubonplieit UyBCTBUTEIBHOCTbIO  OpraHu3M  o0J1afaet
Ha uvactote 200--250 I'u, mpy 3TOM TIOPOTH  BUOPALMOHHOR UyB-
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CTBUTELHOCTH PA3IMYHB! LIS PA3NMYHLIX Yy4acTKOB Teta. Hanbonsb-
uieit YyBCTBUTENILHOCTRIO 00aNaloT YYaCTKU Tena, KOTopsle fosee
yAaaieHsl OT ero MeAnanbHOM MTOCKOCTY (HAMPUMED, KUCTH PYK).

Temnepamypuan’ uyecmeumesdbrocms CBONCTBEHHA OpTraHU3-
MaM, 061alalolLuM ITOCTOSTHHON TEMIIEPATYPO Teda, obecrieuusa-
€MOil TepMOperyIsuueii. ,

TeMneparypa KOXM HECKOJAbKO HHXe TEMIIepaTypsl Teha U
pasiuyHa M OTHENBHBLIX Y4acTKOB Tena (Ha jauue — 20--25°C,
Ha cTomax Hor — 25-27, ua xusore — 34 °C).

B koxe yenoseka ofHapyKeHbl 1Ba POOA PEUENTOPOB. OXHU
pearnpyroT TOJAbKO Ha XOJION, IpYyrue — TOAbBKO Ha Terno.

JlaTeHTHBIA TIepHONl TEMIEPATYPHOIO OLUYIHEHUS paBeH Mpu-
MepHo 250 Mc.

ABCONIOTHBII TIOPOT TEMNEPATYPHOH OGIACTH UYBCTBHTENb-
HOCTH opeaensaeTrcess 1Mo MUHMMaibHOMY OMyLIaeMOMY HU3MEHCE-
HUIO TEMIEPATYPHI YYACTKOB KOXU OTHOCHUTENBHO (huzmonoruye-
CKOro HyJf, T.¢. COOCTBEHHON TeMIepaTyphl JaHHON 06JacTH KO-
KU, JUTst TETUTOBBIX PELENTOPOB OH paBeH npuMepHo 0,2 °C, wis
xojonHbix — 0,4 °C.

boaesasa yyecmeuineaibnocms OCHOBBIBACTCA Ha DOoNEBBIX onry-
LIEHUSX, KOTOPhle MOI'YT BO3HUKATh, €CNIM BEIUYMHA pa3lpaKuUTe-
JI TIpeBHILIAET BEPXHUA abCONIOTHBIN NOpOor.

Mexay TakTWIbHBIMI U DOJIEBBIMK DELIENTOPaMH CYILECTRY-
0T TIPOTUBOPEUNBLEIC OTHOLLEHMA, MPOSBISIOIIMECS B TOM, YTO
HaMMeHbIIas IVIOTHOCTE 60IEBbIX PELUENTOPOB (CBOBOIHbIE HEPB-
Hble OKOHYAHUS) NPUXOAUTCS Ha Te YYACTKM KOXHU, KOTOphle
Haubonee 6oraThl TAKTWILHBEIMU peLienTopaMu, 1 HaobopoT. bone-
BbIC. OLUYILIEHHA BbI3BIBAIOT 000pOHUTENbHBIE pediieKehl, B YacT-
HocTH pedieke ymajieHus OT pasapaxurens. TakTunbHag 4ys-
CTBUTENBHOCTb CBSI3aHA C OPUEHTUPOBOUYHBIMU pediekcaMu (Ha-
rpuMep, pediiekc CONMKEHUs C Pa3APAKUTENEM ).

Ofonanue N 6Kyc MOTYT CUTHAN3UPOBATH O-PA3NMYHOro poja
onacHocTAX. AGCOMIOTHLIN ropor OOOHSIHUA Y YesloBeKa U3Meps-
..eTca §oasaMu (Mr/i) Bosayxa. ) :

CornacHo pacnpocTpaHEHHON TEOPUM CYLLECTBYET . UeThipe
BUJIA HAEMEHTAPHBIX BKYCOBBIX OILLYIIEHHIT: ClaIKOro, ropbKoro,
KMCJIOTO U COjIeHOro. Bee octanbHbIe BKYCOBBIE OLUYLUEHMS Npea-
CTaBIAIOT UX KOMOUHALIMN. ADCONIOTHBIE IOPOrk BKYCOBOrO aHa-
JIN3aTOP&, BBIDAXKEHHBIE B BEIMYMHAX KOHUEHTpALUK pacTBopa,
npuMepHo B. 10 THIC. pa3 BbillEe, YeM OOOHATENLHOTO.
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TJIABA OCHOBbBI DKOJIOTHN

2

2.1. HIPEIMET DKOJIOTUH

TepmuH «akosorus» (rpey. oikos — xxunuile, noM n logos —
HayKa, ydeHHe) Obll BBENEH B HAYKy HEMELKUM YYEHBIM-300J0-
rom DpHectom ['ekkenem B 1866 r. B Tpyne «Bceobinas Mmopdoso-
ryvst OPraHn3MoBy N TIPEUIOXEeH MM ISt 0003HaYeHns 6uonory-
YeCKO# HayKH 00 OTHOWEHUSIX OPraHU3MOB CO cpetoit oOuTaHus
C HeNsl0 BCCNeNOBaHMsl B3aMMOOTHOWEHU I, KoTopble Y. JlaanH
yciosHo ©603Hauna Kak 60pbby 3a CylieCTBOBaHKE. ‘

Ycnosus obutanua D. Tekkesb Aennn Ha HeopraHu4eckune U
oprauuyeckue, Heopeanuveckue ycaoBusl CylieCTBOBaHMS, K KO- -

-TOPBIM XKUBBIE OpraHU3Mbl BbIHYXXAEHBI TIpHcrnocabinBaTecs, —
. 3TO (pU3NIECKHE U XUMBUECcKHe 0coOeHHOCTH MecT OBUTaAHMS: 1
0CcO0EHHOCTH KIMMATa, a.0p2anuieciue YCI0BHs CyLUECTBOBAHMSA
CKJIa[ibIBAIOTCS U3 B3AUMOOTHOWEHUI opraHmMa C APYIMMHM Op-
raHy3MaMu.

HecmoTpsa Ha cTOb WHPOKOE (HEKOHKPETHOE) ONpEAEeHne
TrIpeaMeTa 9KOJIoTHY, TipeinoxkeHHoe [exkesem, B HacTosAILEe Bpe-
Ml B HEKOTOPBIX MCTOMHMKAX TIPefMeT 2KOJIOMMH MpecTaBlieH ele
wupe. D10 0OYCAOBIEHO KOMILIEKCOM TpobiieM, BOZHUKIUNX B Ha-
crosiiiiee BpeMs B pe3yabTaTe B3auMoaeiicTeus obuiecTsa U Npupo-
Ibl 1 aKTUBHOTO MCMOJb30BAHUSL NPUPOAHBIX pecypcos. ITostomy
[peAMETOM ¥ OCHOBHbBIM COAEpPKaHMeM IKOJIOTHH, NMEIOLLIeH r1pu-
KIafHOoe 3HaYeHue, ABSICTCS HE TONbKO W3YUEHUE 3aKOHOB pa3Bu-
THA OPUPOJHBIX KOMIUIEKCOB, B3aMMOOTHOLIEHHH XHBBIX OPraHun3-
MOB ¥ CpeJbl OOUTAHKA, HO Y M3YUEHHME BO3IMOXKHbBIX TOCAEICTBMIA
ITUX OTHOILEHWIM, JOMYCTUMbIX HATPY30K HA MPUPOAHbIE CUCTEMBI,
a TakoKe pa3paboTKa Mep Mo OXpaHe OKPYXKaIolleil cpejibl OT 3arpsas-
HeHUs1, TIO TIPENOTBPALIEHNIO €€ AerpaJaliuil; palyOHANLHOMY MpH- -
POLONONBL30BAHMIO U BOCTIPOM3BOACTBY pecypcos: Taxum obpazom,
PE3VILTATHl U3YYEHHS 3aKOHOB pPasBUTHUS MPUPOIbI, OTASAbHBLIX
MPUPOIHBIX CUCTEM, O0BEAVHSIOWNX COOBLIECTBA XXMUBbIX OpraHms-
MOB CO Cpe/loil ux oOUTaHUs, MOIYT CAY>XXWTh HaydyHoil 6a30il nipu
pelleHuy NPaKTUIEeCKNK 3a1au, TaKMX KaK COXpaHeHne KauecTBeH-
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HOTO COCTOSIHUSI OKPYXKaloleh NpupoRHO#A cpelbi, obecrnieueHue
IKONOTHYECKON 6e30MacHOCTH. HaceNents, pecypcoodecrierieHne
IKOHOMUKHM W Ap. JpyriMu cI0BaMM, COXPaHEHUE eCTECTBEHHOM
3MOPOBOI Cpelbl KU3HeAeaTeTLHOCTY Mojeil (B ToM unucne u Byny-
WINX TIOKOJIEHMIt), MUHUMM3ALIMsl BO3MOXHOTO yinepba ux 310po-
BbIO, OXpaHa pa3Hoo0pa3us NpUPONHBLIX CUCTEM, JOCTAaTOUHOE pe-
cypcoobecrieyeHe  NMPOM3BOACTBA B YCNOBMSAX OrpaHHUECHHOCTU
TIPAPOAHOFO ChIPbS SIBASIOTCS OCHOBHBIMU 11€/ISIMH COBPEMEHHOM
3KOJIOTHYECKO# HayKN KaK 06nacTi 3HaHuil. _

JocTrxeHe 3THX Ueneil BO3IMOXHO TPH yCHelwHOM pelle-
HUM CNEeRYIOLINX 3a0ayu:

4 u3yyeHue O6LIErO COCTOSIHUA COBPEMEHHOM cpelbl. 0fUTa-
HUS; IPUIAH GOPMUPOBAHNSA Y PA3BUTHS OKPYXKAlOLEH NMpUpoL-
HO Cpefibl M0 BO3AEMCTBUEM €CTECTBEHHbBIX W aHTPOMOTEHHbIX
¢akTopOB, 2 TAKKE BPOrHO3 IUHAMWUKH COCTOSIHUS - [IPUPOJHON
Cpeabl BO BPEMEHMU;

4 OBLILIEHWE NMPOAYKTUBHOCTH MPUPOOHON cpedbl 1 €o3/a-
HUE YCIIOBUH 13l pacmnpeHHoro BOCIIpOM3BOACTBA npupongxx
pecypcos;

4 5bdeKTHBHOE Y KOMITJIEKCHOE MCIONIb30BaHUE HeBO306HOB- '
ASieMbIX peCypCoB, IIpeHOTBPaLieHNUES HX TOTEPS,

4 pa3paboTKa U BHEAPEHME MANOOTXOLHBIX TEXHONOTHUH, CO-
BEPLICHCTBOBAHHE MCII0/IB3YEMbIX TEXHOJIOTMI 1 3K0ﬂom3aunﬂ
BCEX NPOM3BOACTBEHHBIX MPOLIECCOB.

2.2. BOBHUKHOBEHMUE XKHN3HH,
OBPA3OBAHUE BMOCPEPHI 3EMJIN
-1 EE DBOJ1IOO NS

CornacHoO COBpPEMEHHbBIM QAHHBLIM, MOJYUEHHbIM HAa OCHOBA-
HUW PaflMOAKTUBHOTO METOAA U3MEPEHUS reOJOTHYECKOrO BpeMe-
HW, BO3PACT TUIAHETH 3eMst cocTasaseT nopsiaka 4,6 mapn net. 3a
3TO BpeMsl NpMpPoJa 3eMjin MpoLINa JUIMTEAbHbBIA TIYTh 3BOJAIOLM-
OHHOrO pa3BUTHS — OT JIEMEHTAPHBIX HAaCTULL 40 KHMBbIX OPraHmM3-
MOB M uejoBeueckoro ofuiectsa:; BaxHel MM pEeBOIOLIMOHHBIM
CKAYKOM B 3BONIOUMU MPUPOLbI 3eMN ABWJIOCH BOZHUKHOBEHHE
JKW3HM, YTO 0KA3a10 CYLIeCTBEHHOE BJIWSHUE HA aKTUBHOCTb reo-
JOrMyeckux npoueccos. B teuenue 3,0—3,5 Mapa neT B pe3ynbTate
B3aUMONECTBUST M B3AUMOIIPOHWKHOBEHUS XKMBOTO M HEXUBOTO
Ha 3eMjie chopMHpOBaach repsuuHan 6uocdepa.
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KUTioueBsiM BONIPOCOM B 3BOMIOUMN Drocdhepbl 3eMNK aBiseT-
CS BO3HHUKHOBEHME XKW3HM, ¥ 10 HACTOSILETO BpEMEHM TOYHOTO
Hay4HOr0 OTBeTa Ha 3TOT BONPOC HeT. BMecTe ¢ TeM M3BECTHO He-
CKOABLKO TUNOTE3 (TEOpHit) MPOMCXOXICHNS KHU3HH, OTpaxalo-
HIMX COBPEMEHHBIE NPENCTABAEHUSI. :

IlepBoil MaeanucTUUECKOI TEOPHEN SBISETCS Kpeaylorusm,
YTBEPXKAAIOWNIA, UTO XKN3Hb Dbl1a CO3MaHa CBEPXBECTECTBEHHBIM
cyllectBoM (Borom, KocMuuecKuM pasyMoM U T.1.). K atomy Ha-
NMpaBIeHUID MPUMBIKAIOT TeONOrn (MpegcTaBUTENU PENNruii) u
GUNocodB-UAEATUCTDI, YTBEPXKIAOLIME, YTO NPOLECC BOZHUKHO-
BEHUS XU3HM ObLT OCYLLECTBIIEH ONKMH pa3, 00Jiblie HE NOBTOPSN-
€A ¥ TTO3TOMY He KOCTYNEH DKCTIepHMEHTATLHOMN MTPOBEPKE.,

B npoTHBONONOXKHOCTL KPEAUMOHUCTCKO! TEOPUH COTBOpE-
HUS XU3HHY elle B apesHocTH B Krtae u Erunte 6bia BBIABHHYTA
udea camonpouzsoAbHO20 HENPEPbIGHOZ0 3APONCOCHUA HCUBO20 U3
Hexc18020. DT NPEINCTABNCHUS MOANEPKUBAIY IPEBHETPEUECKE
MmbicinTean (Apvcrorens, Ilnaton) u 6onee nozauue yuennie (I'a-
nwneit, bakoH, Hekapt, ereas, Jlamapk). CornacHo Apucrore-
JI10, YACTHLBI BEWIECTBA CONEPXKAT «aKTHBHOE HAuajioy, N21oulee
BO3MOXKHOCTb 32POJINTHCA KUBOMY.

CornacHo mMamepuaaucmuieckoli meopuu CaMOTIpOV3BONBHOTO
3apOKAEHUS XKU3Hb BO3HUKACT NPY HACTYTUIEHUH WISt 3TOTO [TOAXO0-
ALK YCIOBU, YTO HEQJHOKPATHO UMEJIO MECTO HA NPOTSLKEHUU
BCEil MCTOpUM 3eMiti. DTy TEOPUIO NOMONHSIET Hteopus Guoxumiye-
CKoll 3eoarouuu, TIPUICPXKUBAIONIAACS TOYKU 3PEHUS, YTO XKM3Hb
MIPOM30LLNA €CTECTBEHHBIM MYTEM B pe3yJbTATE CaMOPA3BUTUA XW-
MHueckux 1 dusuueckux ripoieccos. CornacHo 3TUM IpeNCTaBe-
HUSM U1l TOSBJIEHUS XKUBOTO W3 HEXHBOTO HEOOXOAMMO HaIHYKE
OTIpefeNeHHbIX XMMHUUYECKHX BELIECTB, MCTOYHMUKA DHEPTrUL, OTCYT- -
CTBUE razoobpasHoro kucioposa (O,) 1 LIUTEALHOE BPEMS.

YkazaHHble YCI0BUS Ha 3eMie K NpeanosaracéMoMy MOMEHTY
3apOXKACHUS XU3HU UMENNUCH B AOCTATOUHOM KoaudecTre. Y3 reo-
JIOTMYECKHX JaHHbIX M3BECTHO, YTO APEBHEHLME NOPOAbl. 3emMaun
00pa3oBaNkCh B YCIOBUSAX OTCYTCTBUSt KuClopoda B arMmocdepe,
KOTOpast B OCHOBHOM COCTOS1/ia 13 BOLSIHBIX NNAPOR, NMOKCUAA yriie-
poja .4 a30Ta, a HeoOXOANMbIC HEOPTaHWIECKUe COCIUHEHUA B U3~
ObITKE MPUCYTCTBOBAIN B FOPHBIX NMOPOLaXx U B ra3000pa3HbIX [1po- -
JYKTaX M3BepXKeHUM ByJKaHOB U B atMocdepe. Heobxomumyio
3HePTUIo obecrieunBati cojHeYHas paguauysl, TeIIo OT BYJIKaHOB
Y pajOaKTUBHBIN pachajl 2JIeMEHRTOB 3eMHBIX MOPOL.
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- TIpOTMBHBYKM Teopuy CaMOIIPON3BOIBHOIO 3apOXKIACHUS XKU3HU
TIPROEPKMBAIOTCS TEOPUY, YTBEPKIAFOLLEH, UTO XKU3HbL CYILIECTBOBANA .
BCETMa, 2 U3MEHSUIMCh-TOJBKO e (POpMbl. DTa TeOpus Coracyercs ¢
npuHuMnoM ©. Pemu: «Bce KUMBOE TIPOUCXOOUT OT XKUBOTO», IPEACTAB-
JSIOIIMM 3MIMpUYecKoe HaydHoe obobuieHue, chaenaHHoe B XVII B.
Mo MHEHWIO HEKOTOPbIX COBPEMEHHBLIX WCCNEfOBATENEH, NPHUHLIMN
Penn nonTteepxmaercss HayyHBIMM . ONbITAMM UM HaOAIONEHWSMM. -
CortacHo 3TOMy TIPMHLMITY abuoreHe3a HeT W He GbUIO B Npelesax
OUONIOTHUECKOTO BO3pacta 3eMIM.

Ecav pnuTenbHOCTh reoJIOrMyecKon aB0Mouny 3emMiny pasHa
IUIATENBHOCTY 3€MHOM XHU3HM, 4YTO MOLTBEPKAAETCS HAHHBIMM
A0epHON reOXpOHOMOTHH, TO 3TO MOXKET CNYXKUTb MNOATBEPKAEHU-
€M TEOPUM BEYHOTO CYLeCTBOBAHMSA XU3HM BO BCeil BeeytenHoi.

Yo6enurtenbHoON Teopyieil BOZBHUKHOBEHNS XKU3HU Ha 3eme sB-
JAETCA TEOpHsl NAHCTIEPMUN, yTBEPKIAIOIAS, YTO KU3HE Ha 3eM-,
a0 Hpina 3aHecena M3 Kocmoca, NOCKOALKY B HEM «3apojbllLiv
JKM3HRY U OENKOBbLIE 3JIEMEHTHI HEMPEePBIBHO [TEPEHOCATCS ¢ ANaHe-
Thl Ha riaHeTy. TpefinonaraeTcs, YTo B MUPOBOM TPOCTPAHCTBE
UMEIOTCS YacTUUBl BELIECTRA, NbUIMHKYA, HA KOTOPHIX MOIYT ObiTh
>KUBBIE CIIOPBl MUKpoopraHu3mMos. [lonanas Ha naakvery ¢ nomxo-
IAUIMMM U1 MHKPOOPraHWU3MOB YCHAOBUSIMM, OHM TOPOXKUAIOT
SKW3Hb Ha 3ToM niaHete. B HacToslliee BpeMs TONYUEeHB KOCMOXH-
MUYEeCKMe NaHHble, YKa3bIBAIOiNE Ha BO3MOXHOCTh BO3HUKHOBE-
HUS XUMUYECKUM MYTEM B KOCMMUECKUX YCIOBUSIX OpraHUIecKuX
BELIECTB, XAPAKTEPHLIX IS KUBLIX ‘OpraunaMos. [lpu n3ydenun
BEILIECTBA METEOPUTOB (INaBHLIM 0Opa30M XaHIPUTOB) U KOMET
ObITY 06HAPYKEHbI CITMPTHI, KAPOOHUTOBBIE COEAUHEHNS, BOLA, CH-
HWIbHas Kucnota, dopmanbaernasl v ap. boasiias yacte Mosne-
Kynt, OOHAPYKEeHHbIX B MEX3BE3HbIX 00J1aKaX, OTHOCUTCS K Npo-
CTEHIIIM COeAMHEHHAM YIAepOna, B TOM Yucyie B aMUHOKHCIOTI..
IpeninecTBeHHNKY aMMHOKNACIOT ObUIN HAWIEHbl B AYHHOM FpyH-
Te (1975). =

# TlocKONbKY MeTeopuThl THMa YIIMCTOrO XaHApUTa JOBOJALHO
yacTo TlanaloT Ha 3emmo k3 KocMoca, MOXHO NMPearonoXHTh,
_uT0 00pa3oBaHKe 6M0a0rMYECKIX coeqHeH Mt B KocMoce — sbie-
HUE NOBOJLHO YacToe, TUIIMUHOE U pactpocTpaHeHHoe. Ha aTom
OCHOBaHUM MOKHO YTBEPXIaTh O BO3HMKHOBEHUN XU3HU Ha 3eM-
Jle IPaKTHUYECKH OAHOBPEMEHHO ¢ MOMEHTA 00pa30BaHUsL CaMON
3emnu — okoao 4,6 Miipa et Tomy Hazall. Takum oBpazoM, yeaos-:
HO MOXHKO CUMUTATh, YTO XHU3Hb 3aPOAMJIOCH B. MOMEHT CO3[1aHUs
ConnevHoli cucTeMbl, B TOM Yucie 1 3eminu, T.e. 8 Kocmoce. Ecnu -
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JUIMTESIBHOCTh TEONOrMYECcKON IBOAIOUMM 3eMau paBHa LJIUTelb
HOCTU 3eMHOH XXW3HM, YTO MNONTBEPXKIAETCA NAaHHBIMU SAEpHOI
OUOXPOHONOTHH, TO 3TO CIYKHUT MNOATBEPAKACHUEM TEOPHUU BEUHO-
IO CYLLIECTBOBAHMS XU3HM BO BCeit BeeneHHOM.

JlonTsep:KieHUEM TEOPUHU MAHCIICPMUM, YTBEPXKAAIOIUEH, UTO
XKU3Hb Ha 3eMaro Obuta 3aHeceHa u3 Kocmoca, SBASIOTCS HEeJas-
HUE OTKPBITHS aMePUKAHCKMX aCTPOHOMOB BO TJ1aBe C A. Bummonm
o npucyTcTBuu B KocMoce peikuX TUIIOB YIJIEPOAHBIX 3Be34, 00y-
CJIOBJIVIBAIOLUMX TIPOMCXOXKJIEHKME CTAaHZAPTHHIX OJOKOB XU3HU
(fTONMUKMKINYECKHE apoMaTUIecKre yriepopl, pubosa — ocHOoBa
cTpyxTypnl Monexyl PHK u THK u ap.) B MeXIUIaHETHOM TIpO-
CTPaHCTBE.

CornacHo udee eceobuedi 960ar0unN XU3Hb BO3HMKIIA [JE-TO
Ha 3Tane Mnepexoja OT KOCMHYECKON 3BOMIOLMM K reoXuMuyec-
KOii ¥ 3aTeM OMOXMMUYECKON 3BONIOLNH:

Onnaxo Haubosnee 000CHOBAHHOI B COBPEMEHHOM €CTEeCTBO-
SHAHWH [TPOJIOIKAET OCTABATHLCS MeopUa abuo2eHHO20 RPOICXoNHCIe-
Hus ycusny AH. Onapuna (1923).-OHa ocHOBBIBaETCA Ha (HU3MKO-
XUMHUYECKUX [IPEACTABIERMAX 00 yCAOBHSIX HA paHHelt 3emne, cB-
3pIBasi MX C FEOJIOTMYECKON DBOMIOUUEN, FBOIOUMEH XUMMYECKUX
a1eMeHTOB CONHEYHOH CUCTEMbI, & TaKyKe aKTUBHOCTBIO COJHLA.
OcHoBHO# Hpeeil 3Tol Teopuy sABAseTcs 000CHOBAHUE TOTO, UTO
3aPOXNIEHYE XUIHM — 3TO UM TENIbHBIA . IPOLECC 3aPOXKACHHUS XKH-
BOM MaTepHy B HELpaX HEXUBOM.

[TpusoUnUaILHAS BO3MOXHOCTD He6HonoqueCKoro TI0ay4e-
HUS OPraHMYeCcKMX COeIMHeHU Orina noKazaHa IKCepuMEeHTATb-
HbIMM uccrefoBannami. Havano cepun pabor no abuoreHHomy
CUHTE3y ObLIO [OJOXEHO aMmepukaHckuM: yueHsiM .C Muarepom
(1953), iponyCcKaBLUIMM JIEKTPUUYECKUI Pa3psail 4epes3 CMeCh 1'a308.
AL Oacemerud v TE. Hasnoeckas (1956) rokazain BO3MOXKHOCTb
00pazoBanys AMUHOKMCAOT NPU YALTPadHOoAETOROM OBNYHEHWH ra-
30B0I1 cMecu opmanbrernia u coneft aMmMorus, HMenanckuil yue-
et X, Opo. (1960) ocyiuecTBiul CUHTE3 KOMIIOHEHTOB HYKIIEWHO-
BLIX KuejoT. B 1970 r. amepukanckuit yaensiit C. [Hannamnepyma
cHHTe3nposal afeHosuntpudocdopryio kncnoty (ATP) — ocHos-
HY0- HOPMY HAKOILIEHUS SHEPTUY B KUBBIX OPraHU3MaX, a Takxke
AMMHOKHC/IOTH, MOJKOENTHIH U BenKoBo-1og00Hbie BewlecTBa. Ta-
KM 00pa3oM, 3TUMHU W ApyruMmu paboramMu ObU10 JOKA3aHO, YTO
abUOreHHOe TIPOUCXOXKISHUE XU3HH - BO. BeeneHHoH Moo npo-
WU30ATY B PE3y/IbTATE B3aNMOAEHCTBMS TEIUIOBOH 3HEPTUH, YAbTpa-
HUOJIETOBOIO U3NYUSHUST U DACKTPUUECKUX PA3PSIOB.
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OnHako B yKa3aHHBIX-padoTax GbUIM MOAYUeHbl CTATUYECKME, XU+
MUYECKH 3aBeplLUeHHble OUO3NEeMEHTHL, | TOINA KaK KU3Hb — 3TO He-
{1pepbiBHBIA Mponecc. I'maBHON ripobneMoit B ydeHun 06 abuorex-
HOM TTPOUCXOXIEHNAN XXKU3HU ABJIACTCA 00bACHEHNE BOZHUKHOBEHYS
MATPUYHOTO CUHTe3a DEJIKOB, TaK KaK >KM3Hb BO3HMK/IA HE TOrAa,
Korga 00pazoBaTCh JaXe CaMbie CIOXKHBIC OpPraHUYecKue CoeiMHe-
Hust (oTHenbHbie Monekyasl PHK, JHK u ap.), a ¢ noganeHuem y HuX
CHIOCOOHOCTH K CaMOBOCTIPOM3BEACHUIO M Pa3BUTIIO, € NEPEXONOM K
MaTPUYHOMY CHHTe3Y 0e/1Ka, XapaKTePHOMY ISt XXMBBIX OpraHH3MOB.

Ilepexon K camMOBOCTIPOM3BEACHHUIO C [IOMOLIbLIO FeHETUYEC-
KOro Kojaa Obijl BeanmvaiiluyM KaueCTBEHHBLIM CKAYKOM B 3BOJIO-
uny MaTepun. OoHaKO MEXaHN3M TAKOTO Nepexoa 40 HacToslle-
ro BpEMEHH He BIOJHE SCEH. .

He3apucuMO OT BBILLEU3NIOXEHHBIX YTBEPXKACHUH pa3anyHbIX
TEOPUiA, BOZHUKHYB Ha 3eMIIe, XXU3Hb CTalla Pa3BUBATLCS ObICTPLI-
M# TeMnaMy (B COOTBETCTBUY C 3aKOHOM ‘yCKOpEeHUs 3BOAIOUUHN
BO BpeMeHM). Tax, pa3BuTHE OT NEPBUYHDLIX TPOTOOMOHTOB 10 a3-
poOHBIX HopM (OpraHM3MOB, CYLIECTBYIOLIUX B KMCIOPOAHOH cpe-
ne) noTpedoBalo OKO0 3 MJIPA JIET, TOFAA KaK C MOMEHTA BO3HUK~
HOBEHMS HA3EMHbBIX PACTEHUH U KUBOTHBIX [IPOILUNO TOABKO OKO-
J10 0,5 mappa aer. TITaup! M MIEKONUTAIOLIME BOIOLIMOHUDPOBANY
3a 100 mMnH ner, npuMatsl BeIZENWINCH 3a 12—15 miu sieT, a wia
CTAHOBJICHUS YeoBeKa NOTPeOOBANOCh OKOMO 3 MJIH JIET.

Takum o6pazoM, Ha 3eMie chopMuposanack cdepa pacripo-
CTPAHEHMWS XUBLIX OPraHN3MOB, UAW bltocepa (puc. 2.1).

CoBpeMeHHas 6uoccepa BKIOYAET B ¢ebsl HACENEHHYIO XU-
BHIMY OpraHM3MaMil HUXKHIOI YacTh aTMocdephl, BEPXHIOIO
4acTb InTocdepbl 1 MPaKTHUYECKU BCIO runpocdepy (puc. 2.1).

I'panuna 6uocdepsl B aTMocdepe HaXOAUTCS Ha BbicoTe 15—
20.xwm, coBnagas ¢ rpanuuei Tponocoepbl. OrpaHuUNBAIOLIMMY
daKTopaMu pacnpoCTPAHESHHS KU3HU BhIlE TPOMOCheEpH! Bk
10TCS YAbTpadHOAETOBOE U3AYUEHUE, HENOCTATOK BAArv, KUCHO-
pona u Hu3Koe napieHue. Haubonee miaoTHO HacedeH HWXHUN
choi Tponocdepnl 10 BHICOTH 50 M. :

B nurocdepe xu3rb cocperoTOUeHa B OCHOBHOM Ha THyOUHE
no 80 M. Hexotopbie caefbl XXyU3HU 0BHapyXXeHbl W Ha Tiybune
100 M, a TakXe B TPEIMHAX W NYCTOTaxX 3eMHOM Kopbl. HikHss
rpaHuiia autobuocdepsl obyciroBiaeHa: BLICOKOH TeMnepaTypoi
HEAp ¥ OTCYTCTBMEM BOAKI B KMIKOM COCTOSHUH.

HauGonee miuotHo 3aceieHa opraHM3MaMW MOBEPXHOCTHAS
YacTh 3€MHOM KOPbl, 0OCODEHHO NOUBEHHbIN CNOf.
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Ipauutia rugpoduocdepbl NPOXOIMT Ha IybUHE OKOJO
11 000 M (ToHHBIe oToXeHUS PUNuNNMUHCKON BriaguHbl ). Orpa-
HUYMBAKIIUMHK (PakTopaMy 31eCh ABJSIIOTCS OTCYTCTBUE CBETA U
‘BHICOKOE JlaBlieHue. ‘ :

A BbicoTa Bhillle YpOBHSA MODPS, kM
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BaxxHel M1, 3aKOHOMEPHOCTAMHK 3BOJIOLMHA OPraHM4ecKo-
ro Mupa, BHISBJIEHHBIMY B Pe3y/ibTaTe MaleOHTONOTUHECKUX MC-
clieJOBaHUH, ABIAAIOTCS:

¢ Heobpatumocts spomeunn (/. Hdaano, 1893), 1.e. opranusm
HE MOXET BEPHYTHCS XOT Obl YACTUYHO K MpeALlIeCTBYIOEMY CO-
CTOSIHHIO, KOTOPOE BbUIO B Py €ro fpeaKos;

4 yckopeHue OMOJIOru4ecKoil IBONIOLMN B XOAE TeoNoriiec-
koro BpeMmenu (B.0. Kosanesckuii, 1871);

4 pa3sHad CKOPOCTb NPOTEKAHMS IBONIOLUM Pa3TNYHbIX IPYIIN
OpPraHU3MOB;

4 HarpaBleHHOe U3MEHEHNe HePBHON CHCTEMBI XKMBOTHbLIX B
XOjle re0NOTHYLCKOTO BPEMEHHU.

B apoatonun 6nocdepsl 3eMAN MOXHO BbIAEANTh HECKOILKO
TNI0C/IEIOBATENLHO CMEHSIOILINXCSA DTAroB.

IMeperiit 3Tan, navasmwmiics 38 KocMoce, 3aBepuivnics noss-
JieHueM Ha 3emMne apesHeitiei ouocdepni, OpraHMyecKne coenu-
HEHUd KOTOPOW UMenn TeTepOTPODHBIIL PEXNM MUTAHUSA ¥ MOTIM
CHHTE3HPOBATh OPraHNYeCKNe COCAUHEHNS B PE3YNbTATE PaaHoXH-
MUYECKMX, KATATHTHIECKNUX M APYrUX pPeakuuil B YCIOBUSX OTCYT-
CTBUSt CBOGOAHOTO KUCAOPOJR, 2 OCHOBHBIM UCTOYHHUKOM SHEPriu
fbl1a MOHM3HUPYIOIIAs paguauua (B reosiornuecKoil NCTopuu 3eM-
7u BbiIeneHo 30 3M0X yPaHOHAKOILIEHUS — C.I" Hepyues, 1983).

Bropoi#t artan,. nepexonHsii,, XapaKTepU3YETCs TIOABIEHIEeM
c]:omcnmeaupy;omnx OPraHN3MOB M HApsy C [eTePOTPOhHbIM
PEXXUMOM NUTAHKS — HA4&IOM Pa3BUTUA aBTOTpodHOro. OgHaxo
TO-NpeXHEMY B aTMochepe 3eMIu NpeBaTupyeT KOHLEHTPALS YI-
JIeKHMCIIOTO ra3a, U 3TOT 3Tam ABASeTCS CAabOOKNCINTENBHBIM,

Tperuit 371an, OKUCIUTENLHBIA, HAYaNCA ¢ MEANEHHOrO
YBETUYEHUS! KOHUEHTpallMM KUCHopona B arMocdepe u 3apep-
LIWICA 3HAYUTEAbHBIM YCKOPEHWEM 3BOJIOLMN OpPraHM3MOB.
YBeiuyeHne KOHUEHTPaLUHK KHCI0poaa B aTMochepe NpuBeio K
YCKOPEHHIO Pa3BUTHS M PACIUMPEHUIO PACTUTENBHOTO MOKPOBa U
PACOPOCTPAHEHHIO MHUBOTHLIX Ha KOHTMHEHTAX, YTO PE3KO yBe-
JAYKANO aBTOTPOMHBIH pexXHUM MUTAHUS U IPOLYKLMID GOTOCHH-
-Te3a. B pe3ynbTaTe XU3HENEATENBHOCTH PACTUTENBHOrO U XH-
BOTHOIO Mupa cQOPMUPOBAICS COBPEMEHHBIH ra30Bbiii COCTaB
aTMochepbl U XUMUYECKUIA COCTaB PacTBOPEHHOrO BElIECTBA B
rugpocdepe.
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OCHOBHbIMU DYHKIUMAMH XHUBOTO BELECTBA SABASIOTCS razo-
Basi, KOHLIEHTPALIMOHHASA U OKUCTUTEbHO-BOCCTAHOBUTENIbHAS.

TI'asoean yuxuua 3aKJiouaeTcd B NOCTOSHHOM razoobMeHe
OpraHM3MOB C OKpY:Katowen cpenoit B mpouecce AbIXaHU 1 do-
TOCUHTE3a, TI03TOMY OONbLIUMHCTBO FAa30B BEpPXHUX FOPU3OHTOB
NJIaHETHI TOPOXKAEHO XU3HbIo, [Tog3eMHble roploYKe Fasbl, B TOM
yycne MeTaH, 06pa3yioTes B Pe3yNbTaTe PA3NOKEHUS OpraHugec-
KHUX BELIECTB PACTUTEILHOIO TPOUCXOXKIEHUS, paHee 3aXOPOHEH-
HbIX B OCaTOYHLIX TOJLaX. BroreHHoe NPOMCXOXKAEHUE UMEIOT
TakxKe a30T U.KHCAO0POL. ;

Kouuenmpayunonrnan ynxyun cocTont B HakariMBaHWN Opra-
HU3MAMU MHOTUX XUMUYECKUX INEMEHTOB, [IPEXIE BCEFO Yriepo-
Ja M BOLOPOJA, MOCKONbKY OHM MMEIOT GHOreHHOE MPOUCKOXKIe-
- Hue. KoHueHTpaTOpaMy KalbUMs SABAAIOTCA TOPHBIE XpeOTHL,
KPeMHHS — IMaTOMOBbIE BOAOPOCAH, PAAMONAPUN. U HEKOTOPbIE
TybKy, fiona — BOAOPOC/M TaMUHApHH, XKene3a M MapraHua — He-
KoTopble BUAbl 6akTepuit. Pochop HakanIMBaeTcss B KOCTAX MO-
3BOHOYHBIX JKMBOTHHIX. Kak clefcTBHE KOHUEHTPALMOHHOIM
GYAKUHUNA OPTaHU3MOB CTaIM MOSIBASITECS B 3eMHOM KOpe XUMH-
YEeCKUe CoeNuHEHHs (MoNe3Hble NCKOMaeMble — TOpd, KaMeHHbI i
Yronb, U3BECTHSK U Ap.).

OxucaumenbHo-60CCIIANOBHINCALHAA (DYHKIUA 3AITTIONACTCS B
OCYUISCTBAEHMH OOMEHA BEILLIECTB U HEPruyY opraHu3Ma ¢ BHell-
Hel cpefoit. OHa BBIPAXKAETCA B XUMMUECKUX MIPEeBPALLICHUSIX BE-
LECTB B MIPOLIECCE XU3IHENEITeIbHOCTH OPraHu3MOB.

E npouecce cuHTe3a OpraHMUECKMX BewlecTs Mpeobnanalor
BOCCTAHOBUTEJIbHBIE PEAKUMM KN TIPOUCXOANT 3aTpara BHepruu.
B riponiecce pacuienneHUs ¥ OKUCAEHHS B MPUCYTCTBAM KUCI0poaa
1peof1aia0T OKUCIUTENbHbIE pEaKLIMK W BbifeAdeTCsl HEPTUS.

DBOJOUMS XKUBBIX OpraHU3MoB, Byay4yn HeoOpaTUMBIM NpoO-
neccom, fpenonpeaenuna fJanbHERILYO 3BOMIOLKIO BCEl OUO-
chepbl M-co3xana NPEANOCLUIKY WIS €€ Nepexojia B Ka4eCTBeH-
HO HOBOE COCTOAHMWE — HooChepy, unu chepy pasyma. [HonsaTtue
Hoocephl Kak sbictieil CTaauu asoatoumu 6rocdepbl oTpaxaer
Oynyiilee NPUPOJbI, KOTIA BCe U3MEHEHUs B OKpYy:Kalollelt cpee
W JajbHeHmas 5BoJLuMs - IpUpoasl OyayT KOHTPOIMPOBATHCA
pasyMoM B LeASX rapMOHM3aLMK B3aUMOOTHOILEHUl obilecTBa
u npupoabl. Hoocdepe npucyiy BCce eCTeCTBEHHbIE 3aKOHOMED-
HOCTH 3BOMOLIMK Buocdhepbl, U MOITOMY €€ BOZHUKHOBEHUE: AB-
. JISieTCs 3aKOHOMEPHBLIM 2TAanoM 6uoreHesa.
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2.3. OCHOBHDIE 11IOHATHUA U OITPEAEJIEHWS

CylliecTBOBaHUE W PACIPOCTPAHEHE KUBBIX OPTAHU3MOB, UX
pazHoobpaszue U MIOTHOCTh 3ACEACHU OMNPEAENAIOTCS YCIOBUAMMT
cpenbl 0OHUTaHUS, KOTOpast BKJIIOUAET XKUBLIE U HEXKUBbLIE OOBLEKTHI.

MecTo, rie IpoXNBaeT OPraHuU3M, UM ITPOCTPAHCTBO, 3aHMMa-
eMoe COOOLIECTBOM, HA3bIBAETCA Mechioo0umaniem. Hoaee eMKUM
FOHSITHEM MECTOOOHUTAHUS OPFaHU3MOB ABAAETCS MOHATHE «IKOJO-

~ raveckast Huway. DKomoruueckas Hylia BKIoUYaer B cebs He ToMb-
KO (hU3UYECKOe MPOCTPAHCTEO, HO ¥ (DYHKUMOHATBHYIO PONib Opra-
HU3Ma B COOOILECTBE, a TAKXKE KOMIUIEKC (PUBUKOXUMUUECKMX H
Hrosnornueckux (HakTopPoB, YIOBIETBOPAIOIINX TTOTPEGHOCTAM Op-
TAHU3MA [/ €0 HOPMAaIbHOTO YCTOMYMBOTO PA3BUTHS.
- Tpe6oBaHus M060ro opraHN3Ma K yClOBUSIM OGUTaHHUs OTIpe-
IEJSIOT I'PAHHULIBL €r0 PacripOCTPaHEHUsl, UK Apea.

B ripnpofie KUBbIE OPraHU3Mbl O0BENMHAIOTCA B OHpPEIENEH-
HblE MEepapXUUecKhe CUCTEMbl, KOTOpbie MPEACTABASIOT COBOM
pasHbie YPOBHH OPraHU3allui XUBOTO Bemecrna 0onyJasiuyM, co-
OOLLECTBE, IKOCUCTEMbI.

~flonyaayus — 3TO TPyIna ocobeil ONHOrO BUR; 06Ja1ar0 X

“CXOMHOMN HACNeNCTBEHHOI NPUPOAOH, 3aHIUMAIOLIAS ONpeLe/leH-
‘HOE - ITPOCTPAHCTBO U CNIOCOOHAA MOLAEPKUBATE CBOIO -UUCJIEH-
" HOCTb.B TNOCTOSTHHO U3MEHSIOILUXCA YCAOBUSIX cpenbl. [Tonyns-
145 3aHUMAEeT ONpeleeHHOe IIPOCTPAHCTBO U 00NafgaeT npuU3Ha-
KaMU, XapaKTEPU3YIOIWUMU [PYINY KakK 1enoe (TNOTHOCTh, POX-
JaeMOCThb, THUII pOCTa U T.I1.).

OO6pIYHO MOMYASUMN Pa3HBIX BUIOB O0BEIUHAIOTCH B CHETE-
Mbl 60OTIEE BLICOKOTO PaHra — coofujecingd, rpejicTaBigoine co-’
60i1 COBOKYMHOCTh 3TUX TMOMYISALMIA, HaCEJIH}OLU,VIX onpenene-
HYIO TEPPUTOPUIO. :

Haumenolueit eauHMieit 6U0THYECKOro coobIuecTsa aasiercs
buonenos — 1.e. 6MONOTHUECKAS CUCTEMA, MPEACTABNSIONAS COBO-
KYMHOCTb MOMYASALIMIT Pa3iuYHBIX BUILOB PACTEHWRH, XKHMBOTHLIX U
MHKPOOPraHU3MOB.

COBOKYMHOCTL BUAOB XXUBOTHBIX, MUKPCOPTAHU3IMOB U -pacTe-
HMI1, 00beIMHEHHBIX B OTHON 00/1aCTH pacipOCTpaHeHst, Ha3biBa-
. eTcst Guomoi.

BuougHos dJyHKLlMOHMpyeT 'KaK emguHoe uenoe Giaromaps
B3aMMOCBSI3aHHBIM MeTaboNryecKnM npespaiieHuam. buornyec-
KOe.coob1ecTBO, Uy 610Ta, 06J1aaeT 0COOEIMU CBOUCTBAMM, He
APUCYILUMH €€ KOMITOHEHTaM — OCOGSIM U IOy SILMSIM.
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[IpocrpancTso, 3aHUMaeMoe BUOTIEHO30M, HA3bIBAETCS Guomo-
nom. BuoueHo3 U ero 6uoTon obpasyoT YyCTOMUMBYIO CUCTEMY —
buozeouenops, T.e. COOOLLIECTBO OPraHU3MOB, CBA3aHHOE C HEOPTaHU-
4eCKOH Cpefloft TECHEMILMMY MATEPHATLHO-3HEPIETHUECKUMHY CBSl-
3aMHU (puc. 2.2).

buoreonienos xak - 06pa-
30BaHKEe aHAJIOTWYHO T[OHg-
/ \ THIO 3K0A02UMeCKOl CuCHembl,
l BuoueHoa | f Okovon | 104 KOTOpbLIM [OHHUMAaETCs
‘ NPUPOIHBIA KOMILIEKC, 00-
Knumarton } Pa30BaHHbIA KUBLIMM Opra-
HHU3MaM# 1 Cpefoil ux obu-
TaHWUI, B KOTOPOM BCE KOM-
TIOHEHTHl  CBSI3aHbI MEXIY
co60l1 06MEeHOM BelLIeCTBA U
Puc. 2.2. Cocrapasiougpe 6UOreoleHo3a SHEpPruy, CO34al0T Orpele-
_ JIeHHbIE BUOTUUECKHE CTPYK-
TYPbl 1 06eCTIeYNMBAIOT KPYrOBOPOT BEIIECTB MEX Y OMOTUUECKOI U
abuoTHueckoit yactamu. Takum o6pazoM, u 6UOreOUEHO3 M KO-
cHucTeMa TIPENicTaBIsSIOT cO00M COBOKYMHOCTb JKUBBIX OPraHM3MOB
1 cpeapl 0BUTaHKS, HO SKOCKCTEMA — MOHATUE 00Jee WUHNPOKOE, a
610reoigHO3 TIPENCTABIgeT COOOI YACTHRIA Clydaih SKOCHCTEMBI.
Kpome TOT0, 3KOCHCTEMA MOXET ObITh LEJHKOM HCKYCCTBEHHOIA.

Taknm 06pazoM, 3KOJOTHUYECKON CUCTEMOH caMOTo BLICOKO-
ro panra sasisercs duocdepa 3eMin. '

CrpyKTypa 3KONOTMYECKHUX CUCTEM BKITiOYaeT B cels Heopra-
HHYECKHE BellecTBa (YIIepo, BOLOPON, YITIEKUCBIN Ta3, BOAY U
Ip.), opraHuyeckye coeanHenus (0eJKW, YIIEeBOObl, NUMIUABI U
T.H.), BO3AYLIHYIO, BOAHYIO U CyOCTpaTHYWO Cpely, KluMaTuyec-
KUl pexum u gpyrue puzndeckue Gakropsl, a TAKKE P KUBbIX
OpraHMU3MoB, ofecneynBaloUX KPYTOBOPOT BEILIECTR B 9KOCUCTE-
Max v NPMpoae B LEJIOM.

Bes COBOKYNHOCTH JKUBBIX OPI‘aHIABMOB 3eMnn cocrasnseT 6ro-
maccy 3emiu, pasHyto 242,3-10 Op CYXOToO BelLleCTBa, U3 KOTOpO#
97% cocTaBasioT pacTenus, a 3% — XMUBOTHbIE 1 MUKPOOPFraHU3MBbI,
nipy atoM 99,8% Bcelt HMoMacCh COCPeNoTOUeHO HA Cyllle.

l BuoreoyeHos }

MukpobuiotieHos l

Spadhoton J '

2.4. KPYTOBOPOT BELIECTB B IIPUPOJIE

Bce Bentectsa Ha 3emiie HaXOOATCA B IpoLeccax DHoxuMnde-
CKOT0O KpyroBopota. bruoxumunuyeckuil KpyroBopoT BELLIECTB ABJs-
€TCsl OCHOBOM CcylIecTBOBaHMS Ouochepsl M npeacTaBiseT coboit
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KaK Obl 6€30TXOIHOE IPON3BOJCTBO, B KOTOPOM OJHU OPTAHU3MBI
B CBOE KM3BHENEATENLHOCTH HCIIONL3YIOT «OTXOAbI» APYTMX #
byHKUMUT BCEX OPraHU3IMOB CTPOrO ONpeAeNeHbl.

PasnuuaroT NBa OCHOBHKIX KPYroBopoTa — HOJBLION reonoru-
YECKWI ¥ MaJjiblii OMONOrIYeCcKIt.

Bonvwoii - zeonoeuueckuti kpyzoeopom - BewiecTB 0OOYCIOBAEH
BO3AEHCTBMEM COJIHEUHOM 3HEPTUY U NposBAseTes Hanbosee sap-
KO B pr‘I‘OBQpOTC‘ BOAbl ¥ UPKYJISAHUK aTMOChEPHL.

Maanviii 6uonoeuneckuii Kpyeoaopom ocyluecTsiasercst daarona-
PS OMHOBPEMEHHOMY CO3JAHUIO OPTAHNYECKOrO BEIEeCTBa OIHU-
MU OpraHu3MaMy, NMOTPeBNIeHMIO U PA3JIOXEHUIO €F0 APYITUMU 10
HCXOJHBIX MUHEpadbHbIX coequHeHnii. Haunnaerca o ¢ 6uocub-
Te3a (puToreHesa), T.e. CO3gAHUS MEPBUYHOIG OPraHUUYECKOTO Be-
LIECTBA B TKAHAX 3€JICHbIX PACTEHU 101 BO3AEHCTBHEM ConHeqHOM
. cucteMbl (puc. 2.3).

B npounecce cbOToanTeza NPOXCXOAUT 0Opa30BaHUE BHICIIM-
‘MU paCTeHUAMU, BONOPOC/ISAMH, BAKTEPUSIMU CIIOXKHBIX Opranuye-
CKUX BELEeCTB U3 MPOCTEMILNX COeAMHERM (YrIeKMCI0TH U BO-
Mbl) 3a CUET SHEPIuu, MOrIolaeMoi xnopocbnmmM u JpyruMu
$OTOCUHTEZUPYIOUIUMHU MUTMEHTAMU.

PacTenys ycauBatoT U3 aTMOChepHOTO Bo3j1yxa OrPOMHOE
KOII[/I‘{GCTBO YIIEKNCIOTH (npuMepHo 3,8 101 T/TON) U BHLAEJS-
ot 5-10% T/ rost cBOBOJHOIO KMCIOPOAa.

L ConnevHan pagvaumns J l HeopraHuuecme BellecTsa

l l

MepBuyHoe opraHuyeckoe BEeLeCTBO — PacTeHUs.
ABTOTpO(bI (CamonuTaloLLUeca) — npogyueHTs!

ly TeTepoTpodbl (numaesmsie APYTIMU) — KOHCYMEHTSI J
KoHcyMmeHTbt | kaTeropum: ’ KoHcymenTsi Il kateropuu:
* couTodharu (pacTutensHosiaHLIE); aecTpykTop! (paapylumrenu) —
© XMULHUKK (NIoTosiAHbIE); © .| canpodarv, unu BuopeayLeH Tkl
- agpudaiv (BcesgHble) o l -
MuHepanbsHble (HeopraHuieckue)
' BelllecTBa

Puc. 2.3. buotnaeckuit Kpyrosoport BeilecTs



PacTrennsa CTpOSIT CBOM OpraHu3m 6e3 nocpellHUKOB, H03TOMY
WX HA3LIBAIOT CAMONMUTAIOLIUMHUCS WK aemompogamu. ABTOTPO-
&b UHAYe HA3BIBAIOTCS npodynenmamy, TOCKOJAbLKY OHU NPOAYLH-
PYIOT MePBUYHOE OPraHNYecKoe BEECTRBO M3 HeoPrauuuecKoro,

IlpoayueHTbl B 3aBUCUMOCTH OT MCTOUHMKOB 3HEPTHM, HC-
MOJIL3YEMOM Ha CHHTE3 OPraHnyeCcKHX BELIECTB B KIIETKe, pa3ie-
as107TCA Ha GoTOTpOodb ¥ XeMOTPODHI.

domompogher (HazeMHBIE 3e/lIeHble pacTeHHs, Bogopocnn u ¢o-
TOTpOdHbIE HAKTEPHMY) UCMONB3YIOT COMHEUHYIO JHEPTHIO B TPOU3-
BOJCTBE OPTaHMYECKOrO BELIECTBA 32 CUET peakKuuut GOTOCHHTE3A.

Xemompogsr (MUKPOOPTAHN3IMEL, HaTpyMep - CepobaKTeEpUK)
ACCHMMIUMPYIOT OPraHuYecKue COCNNHEeHMs TyTeM XeMOCUHTE3a
3a CYET SHEPFUH, TIONyYaeMoil B pe3yiabTaTe OKUCICHUS aMMUaKa,
CEpOBOIOPONA W APYIUX BELLECTB.

OpraHu3MBl, KOTOPblE HE MOFYT CTPOUTH COBCTBEHHOE Bellec-
TBO U3 MAUHEPANLHBIX KOMIIOHEHTOB U UCTIONb3YIOT B MHLLY TO, UTO
co31aHOo aBToTpodaMu, Ha3biBAKOTCS cemepompodhamu, 9T O3Ha-
YaeT «NUTaeMble OPYTUMUW», WK koHcymernmamu. OBHU NMEIOT IO
CPaBHEHMIO C NPOAYIleHTaMM OoJiee CNOXHBIA 0OMEH BeleCTs.

KOHCYMeHTbI GBIBAIOT MIEPBOTO, BTOPOTO, TPETHErO U TAK HAJee
nopsuxa, obpasys Tpoduueckne (numem,xe) ueny pasauvuHoOMN
CJOXHOCTH.

B 3aBUCHMOCTH OT MCTOUHMKA IHTAHUS KOHCyMeHTbl nompas-
JIeNA0TCS Ha TpU Kiacca (puc. 2.3):

¢ butodaru (pacTUTeNbHOSIHbIE), MUTAIOWIMECH UCKITIOUH-
TeJbHO PACTEeHUAMY (OJEHHM, 3aillbl, MHOTHE TITHLb);

& XUIIHUKNY  (TUI0TOSAHBIE),  NIUTAIOIMECH UCKIIOUMTENBHO
PACTUTENbLHOSAHBIMY XMBOTHLIMHU (PuTodaramn),

¢ spucdaru (BcesaHbIe), NMUTAOWMECST KAK DPACTUTEABHOC-
ThIO, TaK W XKUBOTHBIMU (BOAKY, HUCHE).

durodaru, XUILHNKH 1 3Bpnd)arn oﬁpasymT nepBym KaTero-
PHIO KOHCYMEHTOB.

Ko BTOpOit KaTeropun KOHCYMEHTOB OTHOCSTCS Pa3IvdHOro
polia paspyluuTeNy, UAH JECTPYKTOPb, OPraBHIecKyX BELIECTB,
obpasylolyecs B poLecce NUTaHMI Ha BCeX TPO(UUECKUX YPOB-
HAX B BUIE C«OTXOHOBY.

HecTpykTopbi (6aKTepm1 FpMGbl npocreniiume), NUTaACh, pas-
JIAFAIOT OTH (OTXOABIY 10 MUHEPATLHBIX BEUIECTB. DTU KOHCYMEH-
Thl HA3ZBIBAIOTCS canpogazamu Win Guopedyuenmamu. Hy oguH u3
BUIOB OUOPEOYLIEHTOB HE B COCTOSHUHU MOJHOCTHIO Pa3pyilnTh
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opranyyeckoe seluecTso. Kakablit M3 HUX OCYlIecTBjisieT pa3no-
XeHNE Ha OIpeleseHHOM JTtarne, bbicTpee BCero pa3naratoTcst XXu-
pbl, YIIEBOAbI U DeNKd, a MellIeHHEe — pacTUTeNbHAN KNeTIaTKa,
XWUTUH, KOCTH W JIp.

buopeayueHTs!: o6pa3y}0T BELLECTBA, KOTOpre MOTYT UCMOJb-
30BaThCA MPOAYLEHTAMH U BHOBb YUACTBOBATL B KPYTOBOPOTE.

Takum 00pazoM, ¢ TpodHUECKOH TOUKH 3PEHUsST CTPYKTypa
3KOJOTMYECKNX CUCTEM U Duocdephl B 11eIOM MOXET ObITh Mped-
CTaplieHa 10 BEpTUKAIU B BUIE [IBYX SIPYCOB, BEPXHMH — aBTO-
TpoHBIN ApYC, WK «3eNeHbIfl NoAC», BKMOYAET pacTeHus anbo
MX 4acTy, coaepxaiuue xjopoduni, rae npeobnagaet GUKCaUMs
sueprun Conuua. Mcnons3yoTcs NpocTsie HeOpraHM4YecKue co-
EJUHEHMS, 1 OPOUCXOIUT HAKOIUICHHE CIOXHBIX OPraHMYeCKuX
coenmHeHut. HxHnil — retepoTpodublil Apyc, WK «KOpUYHE-
BLIH [TO5IC», COCTOUT U3 MOYB U OCAAKOB, pa3/araioliuxcs yacreit
OTMEPIINX OpTaHN3MOB. B 3T0M mosice npeobaanarT UCIONb30Ba-
Hue, TpaHchopMauust ¥ pa3NioXKeHHe CIOXHBIX coenmHernnid. 06~
e yepToil BCEX IKOCHCTEM HBASETCH B3AUMONEHCTBUE aABTO-
TPOMHBIX ¥ TeTepOTPOMHBIX KOMIIOHEHTOB,

TakuM 006pa3oM, B 3KONOTMYECKUX cucteMax U Ouocdepe B
LIETIOM MOCTOSIHHO MPOTEKAIOT MPOTUBOIIOA0XKHO HAMNpPaRIEHHbIE
TIPOLIECCHI: CUHTE3 U PA3JIOXEeHUe OPraHMYecKoro BelilecTsa, Ko-
TOpbie TECHO B3aMMOCBS3aHE W B3aUMOODOYCIOBAeHbl. OJHAKO Xa-
pakTepHbIM 11 Huocdepst apiserca npeobiajaHle CHHTE3a Op-
raHUYeCKOTro BEINECTBA HAl Pa3ioKeHHeM. DTO, KaK 1pearnonara-
eTes, SIBUIOCH OCHOBHOM NpuyuHOiH ceasbisanus CO,, ymeHbuie-
HMSI ero CORep)KaHWs B atMocdepe U COOTBETCTBEHHO HaKOT1e-
HUS KUCAOPOIE, YTO CO3AAN0 YCAOBUS A3 BOSHUKHOBEHMS U pa3-
BUTHS BRICIIMX DOPM. XKU3HH.

OrcTaBaHue retepoTpodHON yTUAU3ALIMN W Pa3noXeHusl Mpo-
LYKTOB aBTOTpOdHOro MeTadonM3mMa OT MPOLECCOB UX CO3ZaHUS
00YC/IOBWIO ¥ HaKOIIeHWe B Heapax 3eMiid FOPHUUX HCKO-
naeMbix. [ToaTOMYy CXHTaHWe OpPraHMYECKOro BeLIECTBA, HaKOIl-
AEHHOTrO B FOPIOYMX MCKOMAEMbIX U ApeBecute, uuTeHcuduxauus
CENbCKOXO3ANCTBEHHOTO [IPOM3BOJACTBA, BeAyLlas K yCcKOpeHHOi
 MHWHEpanu3aUuy 0PraHuueCKOro BELUECTBA ITOUBI, SIBJISIOTCS NPU-
YHMHOW BBICBOOOXKAEHWS YIJIEPOAA B BMIE 3HAYUTEIBLHOrO KOJjM-
4ecTBa YFAEKHUCIOro rasa, 470 B CBOIO OUepelib MOXET IPUBECTH K
HEeNpencKa3yeMbIM: NOCHEACTBUAM U PE3KO MU3MEHUTh- YCJIOBUSA
0OUTaHMS BCEro XXUBOro Ha 3emie.
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byocdepa sBasercs ype3BbldaliHO CNOXHOM CaMOpErynnpy-
1o1ieiics cucteMoit. [102TOMY XapaKTep OCHOBHbIX KPyTOBOPOTOB
Ha 3emJie CYUIECTBEHHO He M3MEHSETCH, 3a UCKIIOYEHNEM K3Me-
HeHUs1 CKOPOCTU TEOXUMHUECKUX. TpoueccoB. CTabuabHOE COCTO-
gHMe 6uochepbl 06YCIOBINBAETCS KUIHENESTEN bHOCTHIO XKUBbIX
OpraHu3MOoB, KOTOPbIE 00eCHeUNBaKT 0MOTUYECKUI KPYTOBOPOT
BELIECTB, UCHOMNb3YA NIPU 3TOM OIIPEIEeNeHHYI0 CKOpPOCTh 11peod-
Pa30BaHUsA CONHEYHOW IHEPTUHU U MUrPALIUI0O MUKPOOPTAHU3IMOB.

OnHako X034CTBeHHAs JesiTeIbHOCTh UeJOBEKAa MOXET Ha-
pywaTb eCTECTBEHHBIA KPYrOBOPOT BEUIECTB, a 3HAYMT, OTpUlia-
TeNIbHO BO3AEUCTBOBATHL Ha Ouocgepy M YesloBexa.

3arpa3Hsig OKPYXAWWYK MPUPOAHYI0 cpeay (BOLy, BO3OYX,
TIOYBY), Beipy0as Jieca, cxKuras TOIINBO, bUKCHpys aTMocdep-
HBI# a30T B TIPONYKTaX HPONU3BOIACTBA, CBsI3biBas pocdop B geTep-
TEHTaX, YeJIOBEK HAPYLUAEeT 6uoxuMmqec1<um KpYroBOpOT BELLECTB
(an1eMeHTOB).

TaknM 06pa3oM, NPOU3BOACTBEHHAN NCATENbHOCTL CTAHOBUT-
€51 YYTh JIM HE OCHOBHLIM T'e0JIOTUYECKUM PAKTOPOM BCEX TPOUC-
XORAWMX B 6rochepe uamMeHeHnit. [T0aTOMy nanbHeilee HEKOHT-
ponupyemMoe pasBUTHe XO3SIUCTBEHHOH [esATe/bHOCTH ofliecTsa
MO>ET TIPHBECTH K TOCIEACTBUSAM DIOBATBHOrO XapakTepa. Yro-
Obt 9TOrO U36€EXKATh, HEOOXOANMO, OBECTIEUNTH Pa3yMHOE OTHOILIIE-
HKE K nprpoje, PALUMOHAILHO UCI101b30BATh MpUPOLHBIE pecyp-
Chbl, rapMOHmupOBaTb B3aMMOJIEHCTBHSA OOLIECTBA W TIPUPOALI,
riocTeneHHO TipeBpallas 6nocc1>epy B Cpejly pa3yma (Hoocdoepy)

2.5. JMHAMUKA SKOCI/ICTEM

Jx06as sKoN6THYECKAs CUCTEMA NN 11060t 61/]01.1,61—103 JIMHa-
MUYHbBI, TaK KaK B HUX MOCTOSHHO MPOUCXONAT RIMEHEHNA B CO-
CTOSIHUM Y XKU3HEACSATENbHOCTH erO WIEHOB, B YMCJIEHHbBIX COOT-
HOWIEHWAX Nonysiuni. Bce aTn n3mMeHeHus caoum‘ca K [BYM. OC-
HOBHBIM THIIAM: LMKIIMYECKUM WU NOCTYNATENbHBIM (pnc 2.4). .

Huxauveckue usmenenns coOOLLECTB OTPAXKAIOT CYTOUHYIO,
CE30HHYIO ¥ MHOTOJIETHIO MEPUOLUYHOCThL BHEUTHUX YCIOBHUIT 1
MPOsIBIEHUS. BHYTPEHHUX (3H0TEHHBIX) PUTMOB OPraHN3Ma.

Cymawbz;e npeobpazoBaHnsa B OMOLEHO3aX BBLIPAXEHB TEM
CUJibHEE, YeM 3HauuTeIbHee pa3Hulla TeMIlepaTyp, BIaXXHOCTH- U
Ipyrux. haKTOpOB JHEM K- HOUbIO. OHM, KaK TIpaBuiO, 3aMeTHBI
KakK nepemeHsl B dopmax neﬂTeanocm N GYHKUAOHATBLHOM CO-
CTOSIHUU 0cobeit.
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VameHeHus B akocucTeMax

{ Uuknnyeckue J

Mocrynarenbhblie

CYTOuUHbIE | ! IK3OTEHETNYECKME ! | aH,qoreHeTvNecme]
ce3ol J I
HHble ¢ yyactvem C y4JacTuem
| aBTo~ reTepoTpocos
MHOronieTH1e: " retepoTpodos . .

NepBudHbIe

BTOPUYHBbIE

Puc. 2.4. Knaccudbykauus u3MeHeHUit B 5K0ocHCTeMax

Cesonnbie nipeobpa3oBanns OHOIEHO30B BBIPAXKAIOTCH B W3-
M@HEHHU He TOJLKO COCTOSHUS W aKTUBHOCTH, HO U KOJIMYECT-
BEHHBIX COOTHOLIEHMI OTHEeNbHBIX BUA0B. Hanbonee yeTko takas
- M3MEHYMBOCTh NPOSIBIISETCA B KIMMATHUECKHX 30HaX ¢ KOHTPACT-
HBIMU YCIOBUSAMU J€Ta U 3UMBI. '

MHuozonemnsas U3MEHYUBOCTL 3aBUCHT OT KIMMATHYECKHX
bORYKTyauumii, a TakXKe NEPUOAMYECKUX M3MeHEeHMH Ipyrux
BHEWHWX fns 6uouenosa daxropos. Kpome Toro, oHa MOXeT
ObITH CBA3aHa € NEPHOINYHOCTBIO XXKU3HEHHBIX LIUKJIOB OTAE/ b
HEIX BUOOB. , _

- MHOTO/NIeTHUE U3MEHEHUS NUMEIQT TEHAEHLMIO MOBTOPATHCA
BCJEA 32 IOKaJbHBIMY U3MEHEHUSIMA KJIMMaTa, 00YCAOBIEHHBIMH
YCUJICHUEM M OcJiableHueM COMHEYHOM aKTHBHOCTH.

Hlocmynamenbnbie usmernenus B 9K0CHCTEMAX IPUBOIAT B KO-
HEYHOM MTOre K CMEHEe OJHOro coobIuecTBa KUBBLIX OPraHH3MOB
apyruM coobwectsoM. TIpyuuHOM Takoi CMeHbl MOTYT ObiTh
BHel e GAKTOPLL, JIUTeIbHOE BpeMsl ASHCTBYIOLUKE B O4HOM Ha-
nipaBieHHU. BosHnKalomue Npy 3TOM U3MEHEHU OGUOLEHO30B Ha-
3BIBAIOTCA 9K302€Hemuyeckumy, a eCiyi OHW MPUBOMAAT K yIpolue-
HMIO CTPYKTYPHI coobuiecTBa 1 06€IHEHNIO €ro cocTtaBa — duepec-
CUOHHBIMU. :

H3MmeHeHUs 6MOIeHO30B, BO3HUKAIOMWINE 34 CYET MPOLECCOB,
NPOUCXOASIIMX BHYTPH CaAMOT0O COODILECTBA, HA3bIBAIOTCH 940z e-
HemuUuueCcKumu.
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TIporiecc u3MeHeHUsT B DKOCUCTEMAX, MPUBOAALLMIA K CMEHe
OIHOTO COOOLIECTBA KMBBIX OpPTAHH3MOB APYTrMM COOBLLIECTBOM
Ha HaHHOI TEPPUTOPUN, HA3LIBAETCS cyKueccuell.

OcHoBHON NpHYMHON CyKUECCUN ABAsSieTCS HenojaHota 0uo-
JIOTMYECKOro Kpyrosopora B jaHHOM GuoueHose. Kaxiabii xu-
BOI1 OPraHM3M B PE3YJbTAaTe XKU3HEAEATENBHOCTH MEHSIET BOKPYT
ceba cpeny, M3biMast U3 HEE YACTh BELISCTB W HAChILIAA €€ Ipo-
nyktamMu obMmena BeltecTs (Metabonmzma).

IIpu onpemeneHHOU MIMTENBHOCTH CYLLECTBOBAHMS TOTYAA-
LMt OHM KM3MEHAIOT CBOE OKpy)XeHue B HebAarorpusaTHOM Ha-
TIpaBJeHUU 1 B Pe3yabTaTe OKA3bIBAIOTCS BHITCCHEHHBIMU APYrit-
MM BMAAMU NMONYASUMH, [/ KOTOPbLIX BO3HUKILNE M3MEHEHMS
CPelbl OKa3bIBAIOTCA 3KoAOTMYECKH . Oonee GraronpusTHHIMU.
Tax, KXycrapHuK 7ieca cMeHsieTcs Oepe3oBsiM WM OCUHOBBLIM Jie-
cOM, KOTOpBIil B CBOIO OYEPENb YCTYNAET CMELIaHHOMY COCHOBO-
JIUCTBEHHOMY JIECY, NOTOM BepX GepeT YHUCTO COCHOBBLIM siec, 3a-
TEM COCHOBO-KELPOBLII 1 KEAPOBO-NIMXTOBBIH ec (puc. 2.5).

InurenbHoe cyulecTBOBaHUe HUOLEHO03a BO3MOXHO TOJILKO B
TOM CllyJae, €Cjivt U3MEHEHUS CPefbl, BbI3BAHHBIE LEATENbHOCTbIC
ONHWX OPraHW3MOB, KOMIIEHCHPYIOTCS NEATENLHOCTbIO NPYTHX
OPraHU3MOB ¢ MPOTUBOMNONOXKHBIMU 3KONOTMUECKHMM TpeboBa-
HUAMK. B Xoge CyKueccnu Ha OCHOBE KOHKYDPEHTHBLIX R3aUMO-
IeilcTBUI BUAOB NPOUCXOAUT TIOCTeTIeHHOe dpopMupoBaHne Ho-
Jiee yCTOMUMBBIX KOMOUHALINH, COOTBeTCTBy}OH_UAX AaHHbIM abuo-
THYECKUM YCJIOBUAM CPEIbI.

Cykueccuy B npupoje upe3sbluaiHo pazHoMacmTabubl. Mx
nepapxusi 00ycioBieHa HEPAPXUUYHOCThIO CAMUX IKOCHUCTEM, T.€.
13 MENKUX npeobpa3zoBaHUil CKIagblBalOTCs HoJiee KpyIHbIe npe-
o0pa3oBaHug OMOLERO30B.

TIpouecc cykiieccy BKAOYAET ClIENYIOUINE DTallb:

# BO3HMKHOBEHWE HE3AHATOTO KU3HbIO yHacTKa;

4 MUTpaLMs Ha 9TOT YYACTOK PA3JTUYHbLIX OPFraHU3MOB;

¢ NpIKKBAHME OPraHnu3MoB;

+ HOPMHPOBAHME CTPYKTYPhl BMOLIEHO3a [TYTEM KOHKYpeHLIM;

¢ nipeobpazoBaHue MecTooOWUTAHUA add cTabuiM3auuu cpe-
Tl U OTHOLWIEHWM MEXIY OpraHu3MaMHu.

B moboitl cykileccun NOCTENEeHHO HAPACTAET BUIOBOE PAa3HO-
obpasue, yCAOKHAIOTCS CBIA3M B OUOLIEHO3E, pACILIUPSETCS TpodUUe-
CKasl CeTh, yCWIMBAIOTCS BO3MOXKHOCTH PETY/ISILIMN BHYTPU CUCTEMBbI.
TIpH 3TOM TeMIIbl IPOUCKOASAILIMX N3MEHEHUI MOCTENeHHO 3aMeLisl-
HOTCSI, @ KOHEYHBIM UTOTOM SIBJIsiETCS (pOPMUpPOBAHUE YCTONYMBOIO
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75—-80 net 80—120 ner

Puc. 2.5. CykueccHORHbIH npolecc

COOOWIECTBA. DTO MPUBOIMT K PEIKOMY CHIDKEHMIO BEPOSITHOCTH
CJIMILKOM CWIBHOIO Pa3sMHOMXKEHHs OTIeNbHBIX BULOB W CHIXKEHHIO
CTeTeH NOMMHUPOBaHMs Hanbosiee MacCoOBBIX (hopM.

B coobuiecTBax, HaXOASLIMXCA B HAYATE CYKLECCHOHHBIX PANOB,
NpeobiafatoT MEJIKOpa3MepHbie BIlbl C KOPOTKHUM SKUBHEHHBIM [IUK-
J0M. OHY NEPBHIMU IPOHKKAIOT HAa HE3AHATHIE YYaCTKY, HO MaIO CI10-
COOHBI K JUTMTENILHOMY YAEPXKAHIIO TIPOCTPAHCTBA. 3aTeM MOCTeneH-
HO 1oABIsOTCS Gosiee KpynHble GOPMbL ¢ JTATENBHBIMY U CIOXKHbI-
M1 UMKAaMU paseuTiis. Hapactanne 3Konorndeckoro pasHoobpasust
BefeT K 6oJlee YETKOMY pacrpeeneHuro BUMOB M0 IKOMOIUUECKUM
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HuuiaM. B pesynbrate coobiiiecTBO OOpETAeT  OMNpencieHHYIo aBTo-
HOMHOCTDb ¥ HE3aBMICMOCTb OT BHELIHHMX YCIOBUIA.

B xone cykueccuu obinas Huomacca CHa4ana Bo3pacraeTt, 3a-
TeM TEMIb! TOrO MpUPOCTa HAJAIOT U HA OTpele/ieHHON CTaguu
fuomMacca cUCTeMbl CTabUNH3upyeTcst. DTO CBA3aHO C TeM, 4TO Ha
MEepBLIX Tarax BUIOBOM coctas coobuiectsa HeleH, NUILeBbIe Le-
11 KOpOoTKY U BoNbUIas YacTh NPUPOCTa NOTpebasercd reTepoTpo-
damu. TakuM 06pa3oM, B 3peiibiX YCTOMUUBBLIX CUCTEMEX BECh IpU-
pocT GuoMacchl IPaKTHYECKU IOJHOCTBIO PACXOAYETCS IeTepo-
TpodaMy ¥ 6JIU30K K HYIIO.

3axon eHympennezo QUHAMUMECKO20 PABHOGeCHA TIPOSBISETCS B
TOM, YTO B DKOJNOTHYECKUX CHCTEMaX BELUECTBO, SHEPTHs, HHDOD-
Malyg ¥ UX JHHAMPKA TECHO B3aMMOCBS3aHbI, MO3TOMY Jitoboe uz-
MeHeHUe OJHOI0 U3 3TUX [MOKa3aTeaell BhI3bIBACT DYHKLMOHADb-
HO-CTPYKTYPHBIC, KOJWISCTBEHHEIE U KAUeCTBEHHBIE ITePEMEHbI.

3aKOH BHYTPDEHHEr0o IMHAMHWYECKOTO DABHOBECHUs SIBNACTCS
OHHUM U3 IaBHLIX; KM U ClefyeT PYKOBOACTBOBATHCH IIPU Opra-
HU3ALUK IPUPOIOIIONb30BAHUS.

Tloka MaMmeHeHuUs Cpelbl cirabbl ¥ 3aTparusaloT HebONbIINE
NAoMiagy, OHY OrpaHWYMBAIOTCH KOHKPETHBIM MECTOM WM rac-
HYT, HO €CJIM JOCTUrAIOT 3aMETHbIX BEJIMYMH JUIS KPYITHBIX 3KOCUC-
TEM,-TO BBI3BLIBAIOT CHBUIH B NPUPOIHBIX o6pa303ame 1 yepes
Hux B 6uocdepe B LeIOM.

OTMeueHHbIC 3aKOHOMEPHOCTH B BHOCHCTEMAX Upe3BhIYaiiHO
BAXKHbBI JUI5I XO3HCTBEHHON IesTeIbHOCTH YeoBeka. VI3piMas us-
OBITOK YUCTOM NIPOAYKLINY 13 GUOUEHO30B, HAXOOSHINXCS B Havya-
JIe CYKUECCHMOHHBIX PSAJIOB, MBI 3afIepXKHMBAEM 3TOT npouecc. Bme-
LIATENCTBO XK€ B CTAaOWIbHBIE CUCTEMbI, KOTODBIE PACXOAYIOT
JHEPIUIO Ha CBOM HYXKIbI, HEMHAHYEMO HapyilaeT CHOXUBILIEECs
pasHoBecHue. [Toka HapylieHus He TPEBLIIAIT COCOGHOCTL H10-
HEeHO3a K CAMOBOCCTAHOBJIEHHIO, OH MOXET BEPHYThCH K HCXOAHO-
My COCTOSHUIO. B NpOTUBHOM ciiyvae OHOLEHO3 JerpagupyeT.

Taxyum 006pa3soM, BMEIIATENLCTBO B CYKLECCHMOHHBINA NpoLiece
fe3 yueTa 3aKOHa BHYTPEHHEro AMHaMU4eCKOro PaBHOBECHS MO-

. XKET HPHUBECTH K paciagy 3KOCHCTEM.

2.6. ICTOPUYECKUE OCOBEHHOCTH
B3AMMOOTHOLLEHW OBIIECTBA U IPUPO/IBI

B ucTopuu B3aMOOTHOIIEHNN 0611ieCTBa U HPUPOIBI MOXHO
BBIIEUTE HECKOJIbKO KAYECTBEHHO CBOCOOPA3HBIX TAIIOB B 3aBU-
CHMOCTH OT YPOBHS pa3BUTHsL TPON3BOACTBA U CPENICTB TPYyIa.
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Ucropus B3auMoOeicTBHsl Yen0BEKa U TIPUPOLb HACUUTHIBA:
eT oxkono 3,0-3,5 MaH ner. OO0 3TOM CBHAETENLCTBYET BO3PAcCT
HaM1eHHBIX OCTAHKOB HpeBHEHInX Joaei (apXaHTpOrnoB) U clie-
JIOB WX )KMBHEAESITENbHOCTU — [1ePBbIX KaMEHHBIX Opynuit.B Boc-
TouHoN AdpHKe, a TaKKe BO3PACT OCTAHKOB apXaHTPOIIOB Ha. OC-
Tpose SIBa (nMutexanTponos), B:.Kurae (cunanrponos) u np. (ot
I Man oo 250 toIc. neT).

~ ITlepBblil -3Tan B UCTOPUM B3aUMOOTHOIHEHW-uefOBeKa U
MIPUPOAB], HaA3BAHHBIN 1 peBHEKAMEHHBIM BEKOM WIN MaACONUTOM,
anwnnca 6onee 3 Mad aet. g 3TOro arana xapakTepHo Henocped-
CTBEHHOE MCHONb30BAHME: YEAOBEKOM: FOTOBLIX APOAYKTOB  IIPUPO-
Iibl, AOOBITHIX HyTeM COOMPATENbCTRA, OXOTHL, PHIOOIOBCTBA, W OT-
CYTCTBHE CYLIECTBEHHOTO BIAMSHWUS HA TIPUPOLY.

IMo - ucTeueHUn COTEH ThICAY JIET:0POPMUPOBANICS YEeNOBEK CO-
BpEMEHHOTO TUTld ~ HEAHTPOII U fepBast coluanbHas OpraHu3a-
uus obLiecTBa — nepBoOLITHO-OOIUHHBIN CTPOM.

BTopo#l 3Tam — HOBOKaMeHHBIH BeK (HEONUT), KOTOPbII Ha-
CTynu 0Kono 10 ThiC. IeT TOMY Ha3all, 3HAMEHYETCSI TOsIBICHUEM
3eMaeNenuss M CKOTOBOJICTBA, TEPEXOOM OT TPHCBaWBAIOIIMX
bopM XOBSHCTBOBAHHUSA, NPUCYIIUX TANCONNTY, K NMPOU3BONSILNM
dopmam. g 3TOTO 3Tana XapakTepHO HEKOTOPOE YXyaeHUe npu-
POLHBIX YCAOBMA, - CHUXKEHHE: TIPOJYKTUBHOCTH ‘OXOThl, YCUJIEHUE -
BO3AECTBIS NIOAEH HA Tipupody. Pacumipenue 3eMienenus norpe-
60Ba10 NHTEHCHUBHOMN BLIPYOKHU JIECOB, CTANY LIHPE UCTIONb3OBATLCS
SHEPreTUYeCKUe, MUHEpanbHble U OpraHUYeckyue pecypehl, Haya-
JIOCH * CTPOUTENBCTBO Pa3fUYHBIX UPPUTALMOHHBIX COOPYXKEHWH *
wT.n. [losBunuChH HaceNeHHbIe TIYHKTHI, a o3[IHee — ropoJa Kak
IIEHTPbl TOPTOBIU 1 MaHy)AKTYPbI.

OnHaKO elle B TeUESHHE MHOIMX ThICsAUeneTuil [NaBHOI (bop
MO B3aUMONEUCTBHSA 0B1LECTBA M MPUPOALI ‘OCTABANIOCH 3EMIIEe-
JINE ¥ CKOTOBOACTBO, a IMAaBHBIM BHAOM IHEPIMK — MYCKYJbHasa
CHfa YesoBexa ¥ XVBOTHBIX, CUa BETPa W BOALI.

~BaskHelue yepTolt nepBuX ABYX DTATIOB B3aUMOOTHOUIEHUH
yesioBeKa M MNpUpoabl ABJSIETCS TO, UTO 3anachl U €CTECTBEHHOE
BOCTIPOM3BOACTBO HPUPOIHBIX PECYPCOB B [1€0M OCTaBajuch bec-
'KOHEYHO BEJIMKH 10 CPABHEHHUIO C NOTPeGIeHEM NX OOIUECTBOM.

Ha TpeTbeM 9Talie, l'IpOMbIlI_UICHHOM Ha' py6e>1<e XVIT — -
XIX BB. TONOXEHNHE ‘KOPEHHBIM 0OBPa3oM W3MeHWnoch, B stor
[epnof OCYHIECTBIACTCS MIEPEXON OT PEMECIEHHOT0 MTPON3BOACTBA
K IPOMBILLICHHOMY, OT MajlON pOM3BOANTEALHOTO PYYHOro TPy —
K MalmHHOMY. Hnsi 3TOro- 9Tana XapakTepHo: OYpHOE pa3BUTHE
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NPOMBILUIEHHOCTH M JHEPreTHKH, MHTECHCHBHOE HCIIOAb30OBAHUE
TOTUIMBHBIX W THAPOPECYPCOB, MUHEPANbHLIX, OPraHWYECKUX U
Apyrux 6OraTcTB NPpUPObL. ,

CTpeMuTe/IbHO Pa3BUBAIOTCH CEbCKOE XO3SUCTBO, TPAHCTIOPT,
CBSI3b, MieT OypHas ypbaHuzaums. Y ecny rpex e M3MeHeH!s! B IpH-
poJie, BLI3BAHHbIE XO3SHCTBEHHON NEATENbHOCTBHIO NONeH, HOCUIN,
KaK MpaBuIo, TOKATLHBIN XapakTep, TO MPOMBIUITIEHHAs PEBOTIOLMS,
CO3[aB rPaHONO3HbIE MPOU3BOANTENBHbIE CIWIBL, NPUBENA K PEIKOMY
yBEJIMUEHUID TOTpedIeHMs NPUPOAHbIX PECYPCOB, BOBJIEUEHHIO B XO-
34CTBEHHDI 000POT HOBBLIX MCTOYHMKOR ChIPbsl ¥ QHEPTYU, 3HAUM-
TEJIbHOMY YCHISHKIO BO3ACHCTRI ODIIECTBA HA [IPUPOLY.

B pe3ynbTaTe Hayany CoOKpallaThCs MOILAAM JECOB, UCYESHU
MHOTME BUAB XHBOTHBIX, YBEAMYMANCH MIOLIALY DPOAUPOBAH-
HbIX 3eMellb, HAYANOCH [POMBILUTEHHOE 3arpsi3HEHME MpUpOL-
HOJ cpelbl, a pecypchl 3eMiiy CTald PE3KO COKpamiaThes. Takmum
06pazoM, OTHOLIEHHSA MEX Y 001IECTBOM 1 NPUPO0H, 0cObeHHO
B KPYIHBIX MHIYCTPUATBHBIX PalloHaX, cTaliu npuobperars Kpu-
THYECKUI Xapakrep. BO3HMKIYM 30HBI MOBBILIEHHOTO AHTPOIMO-
FEHHOro W' TEXHOTEHHOro BAUSIHW Ha NPUPOIHYIO Cpely, uTo
[IPUBEJIO K YACTUYHOM, a B pSOe CAyYaeB Y NOJHOMN perdoHajbHOMR
Jerpaganuy. DT TeHIeHUHK elie bojiee YCUIMINCH C HacTyruie-
HHEM BO BTOPOW noJioByHe XX B. . 3TOXH HAYYHO-TEXHMYECKOM
pesonounn (HTP), oxsatusieil Bce cdepbl XKU3HEAEATENbHOCTH
YyeNlOBeKa M BCE pEerMOHbI. MUpa. \

HaygyHo-TexHuuyeckas, peBOJIOLINS O3HaMeHOBanach NosiBie-
H{EM TMPUHLMIMNATIBHO HOBLIX CrOCOOOB TONAYHYEHUS ChIpba - U
IHEPrUy, CPEACTB MPOU3BOLACTBA, BHITYCKOM MTPOAYKLMM C CaMBbl-
MU Pa3sHOOGPAZHBIMK TEXHUKO-OKOHOMUUECKUMU U (PUIMKO-XU-
MHYECKUMU CBOHCTBAMM..

Ilanbneumee HeKOHTponupyemoe Heynpa}mﬂemoe pazBuTHE
TaKott AEATEABHOCTY HeceT B cebe OnacHoCTb Pe3Koro yxyauie-
HUSL COCTOSIHWSL OKPYXalouteil cpenbl BIUIOTL. JO DI0HANBHOrO
IKONOTHYECKOTO KOJINArICa. .

B 3aBMCUMOCTHM OT TEMIOB CAMOBOCCTAHOBJIEHNA ¥ BUONOTHU-
UECKOM NPOAYKTHBHOCTH 3KONOTHYECKMX CUCTEM, HAXOAALLUXCS
B YCJIOBMAX aHTPOINOrEHHOTO BO3NEHCTBHUSI, YXYIIIEHNHE COCTOSI-
HUS OKPYXAIONeH IPHPOLHOM CPelibl, €€ Yracauue MOXET XapaK-
TEPU30BATHCS OMEAENCHRBIMU TpajalUAMK.

Tax, B ecmecmeennom cocmosnuy HabnogaeTcs uiib GoHo-
BOE aHTPOIIOTEHHOE BO3AeicTBYe. B aTOM ciyuae Guomacca mMak-
CHUMAaIbHA, a 6NONOTHYECKAS MTPOAYKTHUBHOCTL MEHUMANbHA.
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Pagrnosecroe cocmosnue XapakTepu3yercss Te€M, 4TO CKOPOCTh
BOCCTAHOBUTEJbHBIX ITPOLECCOB Bhillle WM paBHA TeMIy Hapyllie-
Huit. IIpy 3ToM Buosoruueckast ApoOAYKTUBHOCTb DONbIlIE CTECT-
BEHHOIT, 2 HUOMACCa HAYMHAET CHIDKATBCS.

Kpusucnoe cocmosHue XapakTepuszyeTCsi TeM, UTO HapyllleHus
TIPEBBLILUAIOT 10 CKOPOCTH €CTECTBEHHO-BOCCTAHOBUTENbHBIE TIPOLIEC-
Chl, HO COXPAHSETCS €CTECTBEHHbIIt XapaKTtep 3KocucTeM, brnomacca
CHIXeHHa, a O1onoTuiecKas NpoayKTHBHOCTD PE3KO NMOBhiHIeHa.

Hpu kpumiweckom cocmoanuu nabmonaercs odbpaTnMas 3aMeHa
npexje CyUIECTBOBABIUIMX IKONOTHYECKHX CUCTEM [10j] aHTPOTIOTEH-
HEBIM BO3ACHCTBHEM Ha MeHee NPOAYKTHBHbIE {WaCTUUHOE OMYCThIHI-
paHue). B 3TOM crydae Hromacca Maa ¥, Kak HpaBiulo, CHIDKAETCS.

Kamacmpogunecxoe cocrmoanue — 310 TpYsHOObpaTHMBbIIL FIpOLECC
3aKPETVIEHNS MATJONIPOAYKTHBHBIX 3KOCUCTEM (CHILHOE OMyCThbIHUBA-
HUe), GBuoMacca u OMoTormyecKas nponyKTUBHOCTE MUHIMATBHBL.

Cocmoanue xoatanca — 310 HeobpaTrumasa yrepst 6Guonoruye-
CKO#l NPORYKTUBHOCTHU {ODOMACCA CTPEMUTES K HYIIO).

YKazauHble N3MEHEHUA TIPUPOALI (€€ yracaHie) HeraTMBHO CKa-
3bIBAIOTCS HA 310POBbE NIOALH, B KaXKAOMY COCTOSHUIO MPUPOALI CO-
OTBETCTBYIOT OMPEAENCHHBIE MEANKO-COLMA/IbHBIE U3MEHEHHNS.

Brazononyunas cumyayus XapakTepru3yeTcs yCTORUMBBIM POC-
TOM IPOAOIKNTENbHOCTY XKNU3HW ¥ CHIDKEHeM 3a60J1eBaeMOCTi.

“Ipu nanpaxcennoli 3KoNnornuecKoil cumyayuu HabloRACTCS
Nepexol COCTOSHUSA IPUPOIBI OT KPUBUCHOTO K KPUTHYIECKOMY.
IIpu 9TOoM OTHENbHBIE MOKA3ATENH 300POBb HaCeleHUs A0CTO-
BEPHO Bbille HOPMBI, CYLUECTBYIOLIEI B aHAMOTRYHBIX MECTaX MAM
PervoHax, He NoABEPralolNXCs BbiPaXXEHHOMY aHTPOIIOTEHHOMY
BO3EHCTBUIO JAaHHOTO TUMA, HO 3TO HE MPUBOAUT K 32AMETHbIM U
CTATUCTUYECKH TOCTOBEPHBIM MU3MEHEHUSAM MPOJOJLKUTENBHOCTH
KU3HW HaceneHnsa yu bonee paHHed MHBAAWMOHOCTH JNIOAeit, Npo-
decCroHaNbHO He CBA3RHHBIX € UCTOYHUKOM BO3JEHCTBYS.

B 30He sxonozuneckozo bedcmeus HabNIOZALTCA NEPEXO OT Kpu-
THYECKOTO COCTOSHMUS NPUPOIbI K KATACTPOPUHNECKOMY, U Ha TEPPH--
TOpUHK, B Mpefenax KOTOpoH B pe3ynbTare aHTPOTIOreHHOrO BO3/eH-
CTBUA HEBOZMOXHO COLANbHO-3KOHOMUYECKH ONPABIAHHOE X030~
CTBO, TIOKA3aTe/ Iy 3M0POBbA Hacenenus (Aerckas 3aboIeBaeMoCThb U
CMEPTHOCTb, 3a60/1€BAEMOCTE B3POC/BIX ), CKOPOCTb HACTYIUICHUS HH-
BAIMIHOCTH JIOCTOBEPHO Bhllle, 4 PONOLKUTEILHOCTD XU3HH JIO-
Jieid 3aMEeTHO M CTATHCTUIECKU HOCTOBEPHO HIKE, YEM HA aHaNOTUY-
HBIX TEPPUTOPUSIX, HE MOABEPTIINXCA TONOOHLIM BO3ENCTBUSAM.



e

B 30He sKk0102UteCKOi Kamacmposl, KOTIa UMEET MeCTo repe-
XO[1, COCTOSIHUS TIPUPOAbLI OT KatacTpoduueckoit hasbi K Komnarcy,
~TEPPUTOPHMS CTAHOBUTCST HENPUTOIHOM JUTA XKU3HU YesI0oBeKa.
YKazaHHble KPUTEPUU KCTIOIb3YIOTCS TIpH OLIEHKE 3KOIOTH-
YECKOr0 COCTOSIHUS PA3IUUYHBIX TEPPUTOPHIL.

2.7. HPHPOIIHI)IE PECYPCbI 3EMJIN,
NX KIACCUPUKALMA
1 9KOJIOTI'O-DKOHOMMNYECKOE 3HAYEHUE

IIpupoonste, unn ecmecmeennbie, pecypcbl — 3TO Tefla, Bewle-
CTBA ¥ CWIbI NPUPOIBI, KOTOPLIE MOFYT UCIIOAL30BATHCS B KAYECT-
B€ MPEAMETOB MOTpedieHUs, CPEACTB IIPOU3BOACTBA U SABJISIFOTCS
CHIPLEBOI B IHEPTETUUECKON HA301 9KOHOMMKM.

EctecTBeHHBIE PecypChbl MOTYT KlaccUUIIMPOBATHLCA RO
MPOMCXOXIAEHUIO Ha Munepaivhsie (MOJNE3HbIE NCKOMAEMbIE),
800HbIe, 3emenbHble VN buonozuneckue (PACTUTENIbHOTO U XKUBOTHO-
ro MPONCXOXKICHUA).

B ¢Bsizu ¢ nipobineMoil orpaHUUEeHHOCTH 3a1TaCOB TIPUPOTHBIX
" PECYpCOB BakHOe 3HAaYeHHe MMeeT UX Kiaccudukalus mno 3kKo-
- AOTUYECKOMY IMPU3HAKY, MM MO UCYEPTIAEMOCTH 1 BO30GHOB-

nsiemoctit (puc. 2.6). 1o 1anHOMY NPU3HAKY pecypChbl NPUPOIHI
MOApA3ACASIIOTCS Ha HeMcUuepriaeMble U UcYepriaeMale.

K reucuepnaemsim pecypcam OTHOCSTCS KOCMUYECKUE PECyp-
cbl (conHeyHas pajuauusi, TpaBuTalNs), KiuMatnyeckne (aTmMmo-
‘cepHbIi BO3AYX, IHEPrUsl BETPa) W BOAHBIE (BOMA, OCANKY).

Hcuepnaemsie pecypcovi TIONPA3NENSIOTCS - Ha HEBO30OHOBJIsE-
Mble (MUHEPANbHbIE PECYPCHI: HElpa, YHHUKaNbHble MaMSITHUKH
NpVpoakl) ¥ BO30OHOBAsAeMble (OuONOrMIecKe — pacTeHUs M
XUBOTHbIE, TIOUBbI, JaHamiadThl U HEKOTODbIE MUHEpanbHble
pecypchl — COMM MOpeit, Topd).

B yC/IOBMSIX PBIHOYHBIX OTHOLLIEHHH NPAKTUYECKOE 3HAUCHUE UMeE-
€T pbiHOYHAas iaccuduraimsa pecypcos. 11o pplHOUHOMY NpU-
3HAKY NPUPOIHBIE PECYPChl TOAPA3IENIIOTCS HA pecypesi Cpamezi-
Heck020 HasHaveHus (HANpUMep, YpaHOBLIEC PYALL U AD.), IKCHOPMHOZO
SHaueHs — PECYPChI, OBECTIeUNBAOLIME OCHOBHOM MIPUTOK BATFOTHBIX
NOCTYTUIEHUH (HedTh, a3, 3040TO, alMasbi, JeC, KAIUHHbIE COn U
JID.) U pecypebt eHymMpenHezo poitixg (HanpuMep, MUHEPAIbHOE Chipbe,
[CMONB3YEMOE ISl NPOU3BOACTBA CTPOUTENbHbIX MATEPHUANIOB M P.).

Knaccudukanus, pecypcoB Mo3BojseT BbisBUTbh 3aKOHOMEp-
"HOCTH (HDOPMHUPOBAHUA PECYPCOB, OCOOEHHOCTH BOZHUKHOBEHUS,

BO3MOXKHOCTH X034 UCTBEHHOTO UCIIOAB30OBAHUS U AP.
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1 Pecypcbl 3emnu

1 1

) Heucuepnaemble ’ J , ncyepnaemble
——-Bocquecme ] -—4 HeBo306HOBAAEMbIe J
COrHevHas l MUHEPAnbHbIE
papvaums pecypchbi

rpaBuTaLus

H KMMaTUEeCKkUe I YHUKanbHbIe
NaMsITHUKA
= npupoab
aTMoChepPHE pvp
BO3AYX '
L*LBo:ac:ﬁHosnsaelmue J
SHeprus seTpa
ﬂﬁwonomwecme J

__.,[ BOAHbBIE
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pacTeHus

BoAa
XKUBOTHLIE

‘——b{ nousbt

r—>[ nasawagpTs
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1 MUHEpanbHbie
pecypcbi

cofu Mopei

Puc. 2.6. Knaccuduxangusa pecypcoB o UCUEPTIAEMOCTH U BO300HOBIAEMOCTH

TIpuponnbie pecypcwi ¥ YCIOBMSE OKpY)Katolleil NpupoRHOM
Cpelnl NpescTapaaoT coboi 6a3y YyCTOMUNBOrO COLUANLHO-OKOHO-
MUYECKOro pa3suTus. OT eCTECTBEHHbLIX CBOMCTB 3eMJiHU, OOraTcTBa
Hedp, DAOAOPOLMS MOYB, 0COOEHHOCTEH KiIuMaTa, Haludusl jec-
HOH ¥ OPYroi pacTHUTeIbHOCTH, XKUBOTHOIO MMPA, BOMbI, peK, 03ep,
MOpel ¥ OKeaHOB BO MHOI'OM 3aBUCST TeMIIblI NPOM3BOACTBA U O1a-
rOCOCTOSIHUSI NI0JEH.
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2.7.1. Atmocdepa, ee COCTaB H OCHOBHbIE XAPaKTepUCTHKH

Ammocpepa — 3T0 ra3osad cpena, okpyxatowas Jemiro. Ee
cymMMapHas Macca, onpenenﬂemaﬂ No Cujle NaBJIeHUs Ha noBepx-
HocTh 3emsin, paBHa 5,15- 101

ATMoccbeprm BO3IYX TPEICTABASET CODON MEeXaHMIECKYIO
CMECH Ia30B CO B3BEIUIEHHBIMM KAllTAMU BONB!, NIBLAY, KpUCTALIA-
MU baa. ArMocdepHoe NaBieHHe U OIOTHOCTb € BLICOTOH YObI-
BatoT. ATMocdepa 6e3 pe3Koil rpaHULbl TIOCTENEHHO EPEXOAUT
B KOCMUYECKOE MTPOCTPAHCTRO. '

Atmocdepa npuaaet Heby rony6oit uset, Tak KaK MONEKYJbI
OCHOBHbIX 3JIEMEHTOB BO3/1yXa Y PasiuiHble NPUMECH paccensa-
0T Iy4M C KOPOTKO#M ﬂmmon BOJIHBI, T.€. (bHUOJETOBbIE, CHHMIE 1
roiybute. Ilo Mepe ynaneHUs 0T 3eMIN, a CEI0BATENLHO, YMEHD-
LIeHHNs TUTOTHOCTU 3aCOPEHHOCTH BO3yXa, UBeT Heba CTaHOBUTCS
TeMHee, BO3AYIHAs 060M104Ka NPHOGPETAET IYCTO-CUHIOIO, a elue
‘Bble ~ YePHO-DUONETOBYIO OKPACKY. _

h ATtMocdepa COCTOUT 13 HECKOMBKUX CNOER, OTANYAIOIIMXCS CBO-
MMM 0CODEHHOCTAMM M XapaKTepucTrhkamy, HiokHuiA cnoit, npuse-
rarouuit K 36MHOIT nosepXxHocTu (puc. 2.7), HasuiBaeTcs Tpomoche-

. poit, (BbicoTa ¥ montocos 8—10 kM, Hax 3KBatopom — 16—18 kM),

Temrepatypa BO3IYXa C BbLICOTON MOCTENEHHO -MOHMXKAETCH — B

CpefHeM Ha 6,5 °C ¢ KaXIblM KUJIOMETPOM, YTO OGYCIOBAUBAETCA

HETIPEPLIBHEIM MepeMelliMBAHIEM BO3IYXa KaK 10 BEPTHKANU, TaK H

10 TOPU3OHTTN.

B tportocdepe conepxutca ao 80% Bceit macchl Bo3gyxa.
31ech HAXOQUTCSH OCHOBHOE KOJMUECTBO aTMOCKhEPHbLIX ITpUMECeii.
B aroit yactn atMocdepnl Ha BoicoTe 10—12 xM obpa3zyroTcs obia-
Ka, BOSHUKAIOT TPO3bl, JOXKAM # Apyrue duszrdeckmne NpOLECChH,
hopMupyioLye [IOTOAY U OTpelenstoillue KuMaTHIecKie ycio-
BUS Ha 3eMie.

Berne tpomocdepst HauyuMHaeTCa cmpaniocghepa, NPOCTUPALD-
Hagaca 4o BHICOTHL 50—55 KM OT NMOBEPXHOCTH OKeaHa. DTOT cioil
arMocdepbls 3HAYNTEIBHO  PA3PEXKEH, KONWMYECTBO KUCIOPOAa U
a30Ta yMeHbILAETCA, a BOAOPORA, reHs N APYTUX JEeTKHX Fa30R yBe-
andanBaercest. TIo Beeid crpartocdepe pacipocTpaHeHbl MOAEKYb
030Ha (O3), obpa3ys 030HOBSIH ClIOM, KOTOPBIA OCnabnser yabTpa-
bUONETOBYIO PAJUAUMIO U OKa3blBaeT CHUibHeillee BAUAHHME Ha
TeTlJIOBbIe YCAOBHS TIOBEPXHOCTU 3eMAU U qpmnqecxne [1pOUeCChl
B Tponocepe.
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BbicoTa, kM 3kx3ocdepa
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Puc. 2.7. Ctpoenue atMochepbl

g cmpamoccheper xapakTepHsl Cadble BO3AYLUIHBI

1
Temnepatypa, °C

€ NIOTOKY, Ma-

- 7108 KOJMIECTBO ODAAKOB M MTOCTOSHCTBO TeMueparyphl (~ =56 °C)
O BBICOTHl ~25 KM. Bhillle TeMiiepatypa HaudHaeT (OBLILIATHCS B -
‘cpeaHeM Ha 0,6 °C ¢ KaXIpIM KITIOMETPOM 1 HA ypoBHE 45-55 kM

‘ ‘nocmraeT 0°C.

- Ha sricote 55—80 xM Haxonurea Meaocqbepa a nanee Mexny
+.80—800 kM pacnonoxeHa mepmocepa, B cOCTaBe KOTOPOM Mpe-
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o6nanaoT rennii 1 sopopod. Temrepatypa Ha Beicote 400 kM no-
cruraer 1500 °C.

Mezocdepa u Tepmocdepa 06pa3ymT Oo01UMI MOLIHBIH cnon
HA3bIBAEMbIN UOHOCHepoli, TaK KaK 3[IeCh NOJ AeHCTBHEM KOCMU-
YECKUX W3NIyueHWi cpela MOHU3UPYETCs, T.e. NPOUCXOIMT 00pa-
30BAHHE 3aPSAKEHHBIX HYACTNL (ATOMOB, MOJIEKYJT) — NOHOB..

Camas BepXHsia, CUILHO pa3peKeHHas 4acTb aTMocdepnl, Co-
cTaBnsieT ax30chepy. B Heil npeobranaloT razst B aTOMapHOM CO-
CTOSHUM, TemItepaTtypa nossimaercs 10 2000 °C. T'assl ak30cdhe-
Pbl 3aTEM PACCEUBAIOTCS B MEXNNAHETHOM MPOCTPAHCTBE.

Haubonblilee BIUAHME Ha >KM3HEACATENLHOCTh 4YENOBEKA M
BCer Omocdepsl OKa3blBaeT [IPpU3EMHOM €10l aTMOocdhepbl. XMMU-
YEeCKMI COCTAB BO3AYXA Y MOBEPXHOCTH 3eMIM B HOPMalbHbIX
YCIIOBUAX NIPYIMEPHO creaytolumit: azor — 78,08%, kuciopon — 20,95,
yrexucaoTa ~ 0,03, uHepTHbIe rassl — 0,93 v npoune — 0,01%.

ATtMocdepa okaspiBaeT ONAronpuigTHOE BO3ACHCTBHE HA KilU-
MaT 3eMNH, peryadpyeT reperan CyrouHbIX Temmepatyp. bes at-
MocCdepbl CYTOUHblE KOJeOaHMA TeMIiepaTypbl DOCTUranu 6l
200 °C: gnem +100 °C w Boine, a Housto — -100 °C. B Bacrosiuee
BpEMs CPeIHsAA TEMIIEPATYpa BO3AYXA ¥ MOBEPXHOCTH 3eMJIU paB-
Ha +]5 °C.

ArMmocdepa sBiserTcd NepeHOCYNKOM Blary Ha 3emine u cpe-
JIOH pacnipocTpaHeHus cBeTa U 3Byka. OHa 3aluMIuaeT Mofeil ot
Pa3NMYHBIX OMACHOCTEH KOCMHUYECKOT0 NPOUCXOXIEHUA. METEO0-
PHTOR, KOCMMYECKHX U3NYYEHMI, B TOM YKCIIE XXECTKOTO YibTpa-
$10j1eTOBOTO U PEHTreHOBCKOr0 M3JyUeHmit. .

Ou3yecKUe U XUMUIECKHE XapaKTepUCTUKH amocd)epbx OTIIN-
YAIOMMECsT OT aieKBaTHBIX, MOTYT OTPULATENIbHO BIWATL Ha 340pO-
BbE JII0ACH, UX paboTOCTIOCOOHOCTD U TIPOJOILKUTENILHOCTD XKU3HY.

ATMOC@EpPHBIT BO3AYX LUMPOKO HCIIONB3YeTCs KaK Mpupom-
HBl{T pecypc B HapomHoM xossicrtBe. M3 aTmocdepHOTO a3oTa
APOM3BOASTCS MUHEPAIbHbIE A30THHIE YAOOPEHUs, a30THasl KUC-
0Ta 1 ee COMN. AProH 1 a30T UCTIONBL3YIOTCS B METANNYPIUHU, Xi-
MUYecKOH 1 HedTeXUMUYECKON npoMbliieHHOCTH. W3 aTMmo-
ccepHOoro Bo3ayxa NOAy4aoT TAKXKe KUCNOPOI U BOZOPOH.

3arpsiznenne atMochephl. 3arpa3senuve aTMochepbl MOXeT ObITh
€CTECTBEHHBIM (ITPUPOIHBIM) U aHTPOMOreHHHIM {TeXHOTEeHHBIM),

Ecmecmeennoe sazpasuenue 00YCRoBIVIBAeTCS TIPUPOAHBIMU
npoleccaMy, TAKMMY KakK BYTKaHUIECKAS ACSTENbHOCTH, BPO3Us
(BbIBETPUBAHME ) TOPHBIX IOPO, ABIM OT JIECHBIX ¥ CTEIHBIX MOXKa-
poB. B Bo30yX monagaroT Takoke YacTHLbl MOPCKOR BOIBI, Pa3ANY- .
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"Hble TIPOAYKTbl PAaCTUTENbHOIO, XXUBOTHOTO ¥ MUKpobuonorade-
CKOTO [IPOUCXOXKIEHHS. ‘

' EcTecTBeHHbIE 3arpsi3HEHUs HOCAT AUO0 pacnpeneneHHblil
XapakTep (HanpuUMep, BbIMadeHHWE KOCMUUYECKOH MbUIN), JbO
KPaTKOBPEMEHHbII CTAXUIIHbI (JIECHBIE M CTENHbIE NOXapbl, 13-
BEPXKEHUS BYJIKAHOB U Ap.).

Y poBeHb 3arpa3HeHus aTMochepbl eCTeCTBEHHBIMU UCTOUHUKA-
MU ABAAETCS (POHOBLIM U MaJIO USMEHSETCS C TCUSHMEM BPEMEHHU.

Anmponozentoe suzpasnenne CBI3aHO ¢ BLIGPOCOM PABIMUHBIX
3arpASHSAIOIINX BELWIECTB B MIPOLIECCe XO3AUCTBEHHOM fAesTenbHOC-

" T uenoBeka. OHO 3HAUUTENBHO MacluTabHee eCTeCTBEHHOrO.

AHTDPOITOTeHHOE 3aTPS3HEHHE MOXET ObITb MecmHbiM, KOTHA
VBEJIMYMBACTCS KOHUEHTpalMsd 3arpsA3HAIOIIMX BEWECTB HA He-
GONBILION TEPPUTOPUU — TOPOJL, PANOH, CENbCKOXO3AMCTBEHHAS 30-
HA, pezuoHanbHbM, KOTAA 3aTrPA3HSIETCS 3HAUUTEIBHOE TIPOCTpaH-
CTBO, Y 2100a/16HbiM, KOTAA HACTYNIAET U3MEHEHUE COCTOAHMST ATMO-
cepnl B LUenoM Ha 3emie.

I'napribie 3arpsisHuTenyn, odpasywilvecs B NpoLecce npous-
BOACTB&, ~ 3TO ANOKCUA cepbl (SO,), OKCHR M IUOKCUA yTAEpoaa
(CO, CO,), oxkcumbl azota (NO,), yrmesomopomsl (C,H,),
TBEpABIE YACTULbI, MAphl KMUCMOT, IIEOYei, pacTBOpOB COsei,
OpraHHyecKue U HeopraHuvecKue MblIM, B TOM 4YUCAEe NBLIU

 TSDKENBIX METAJUIOB M MX coeﬂnHeHuu (cBuHel, PTYTh, KaJAMUI,
XPOM, HUKENb U Ap.).

Hapsay ¢ XUMUYECKHUM 3arpsi3HEHUEM Gom.my}o OMacHOCTh
NpeacTaBAsScT pafqHOaKTUBHOE 3arpsi3HeHUE BO3YXa, HCTOYHUKA-
"MJ KOTOPOTO SIRNAKOTCA UCIBITAHUE SACPHOTO OPYXKUS, OCHCTBY-
roulre aTOMHbIe aneKTpocTaHuun (ADC), npeanpusaTHs 110 Npo-
M3BOACTBY ANEPHOIO TOILIKNBA U OP.

OCHOBHBIMU 3arpsI3HUTENIAMY aTMOCGhEpPH! ABASIOTCS CAeaylo-
‘LIME OTPACAN MPOMbBILNEHHOCTH:

4 TEIUIODHEPTETUKA, THApodTekTpocTaHuun (I'DC) n aTtom-
Hbie eKTpocTatuuy (ADC), NpOMbiiiLIEHHbIE U FOPOACKHE KO-
TeJbHbIE (CEPHbBIA Y YIIEKUCbI ra3);

4 NPEANpUATUS] YEPHOI W 1IBETHOW MeTauyprun (OKCUAbI
a30Ta, CBUHLA, CEPOROAOPO, CEPOYFNEPO, X10D, PhTOp, coenuHe-
Hust pocopa, pTyTh, MBILLILIK); ,

¢ [IPeINPUSITAS Yriengo0blul M YINeXHMUAN (OKCUIbI YTIEePO-
Ja, CepHUCTBIN aMTWApPHA, OKCHUIBI “a30Ta, CepoBOAOPON, (Dop-
"MANBAETU, TONYO, KCUIO0/, 6eH30T U Op.);
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4 aproTpaHcnopt (>95% CO, ~65% ymeaoaoponoa 30% ox-
CHJ0B a30Ta);

¢ TIPOU3BOJACTBO CTPOUTENBLHBIX MaTepnaﬂon (nblib, B3BE-
HIeHHbIE BElLeCTBa); ‘

# XUMUYecKast MTPOMBIUUIEHHOCTb (MApbl KUCIOT, Hlenovyel,
pPACTBOPUTENTH — TONYON, ALETOH, OEH30J, OKMCh YIIEpOIa U Ip.).

HexoTtopbie riepBuuHble atMocdepHbie 3arpa3HUTeNM, - Herlo-
CPeICTBEHHO TIOCTYNAoINE B aTMoChepy, MOTYT NPEeBpalliaThCs BO
BTOPUYHBIE 1 TAKXKE 3arpsi3HsITh OKPYXKAKIYIO TIPUPORHYIO Cpedy.

JIna vHTErpanbHON OUeHKH COCTOSHUS aTMOoCchephl fnpume-
HseTCsl YIPOIIEHHbIY MOKa3aTeNb — MHIEKC CyMMAapHOTO 3arpas-
HeHus atMocdepbl: :

roe 77 — KONMYECTBO BPENHBIX BEILECTB; g; — CPEeaHss 3a Toj
KOHLEHTpailua B BO3AyXe i-rO BellecTna; A; — Ko:-)d)cbuunem
onacHoCTH i-ro BemecTsa, obpatubiil ITIK artoro BewesTsa; (|
K03bOUUUENT, 3aBUCAIIU OT KJIACCa OTTACHOCTY 3TOTO BemeCTBa
(1,5, 1,3;.1,0; 0,85 qna 1, 2, 3 u 4-ro knacca 0nacHOCTH).

© KpurepneM Kaudecrsa armocdeproro sozayxa asnserca K
ans aTMOCEPHOro BO3AyXa HACEAEHHBIX MECT, Ofnpegensemas
KOJIMUECTBOM BEWIECTBA, Haxofsiierocs B 1M~ BO3Ayxa, KOTOpOe
He OKAa3blBAET BPEAHOIO BAMSHUS Ha 3M0POBLE NIOACH, OCTOSH-
HO ero BEbIXAIOLNX, ’

2.7.2. I'unpocdepa

Ilas yenosexa u 6uocdeps! B LEIOM HCKTIOUHTEIBLHOE 3HAaYe-
HHE NMEIOT BOHBIE PECYPCEL.

Boda — 370 XxuMMUECKOE COEAMHEHNE BOAOPOJA 1 Kucnopona
(H,0), 6ecupeTHas XnaKocTh 6e3 3anaxa, BKyca. B npuponnbix
YCIAOBUSAX BOAA BCErHa CONEPXKUT PACTBOPEHHbLIE CONN, Ta3bl U OpP-
TAHHYECKUE BEILECTBA, KOJINYECTBO KOTOPHIX MEHAETCA B 3aBUCH-
MOCTH OT €€ TIPOUCXOXKACHUSE M OKPYXAIOLLUX YCROBUIA.

Bospas uacTh nosepxuocTn 3ewtn (0kono 3/4) nmoxpeita Bo-
‘oM, B ToM uncie okono 70% ee 3aHUMAIOT MODPS U OKeaHbl, 3 — pe-
KH-¥ 03epa, 4% — FOpHbIE ¥ TIONSIPHBIE JIETHUKH. ‘ ‘

‘B cocrase runpocdephi-98% cosnenbix BOA M TOILKO 2% — fIpec-
HbIX, KOTODHIE COCPEROTOUEHB] JIPEHMYILECTBEHHO B )]e,H,HI/IKOBbIX
NOKpOBaxX MaTEPHKOB.

52



M3 Bcex 3amacoB BOAbI, MIS BOAOMNOJb30BAHUS TMPHTOAHLI
ox0s10-0,3%.

B nacrtogulee speMsi o0ecledeHHOCTh, BOLOH B pacuere Ha
| yenoBeka B CYTKHM B pa3guuHBIX CTpaHax Mupa pasHad. B ctpa-
Hax ¢ pa3BUTON KOHOMUKOHN Hazpena yrpo3a HefoCTaTKa BOIbI.
TlepcnexTMBHBIMM  MCTOYHMKAMKU BOAbI SIBASOTCS aichepru,
POXAEHHBIE JIEIHUKAMN AHTapKTHIB 1 I'peHnaninm.

[pu koHUeHTPAUUY CONEN 10 | T/A BOKA CUNUTAETCS MPECHO,
N0 24,7 — conoHOBATOM, CBLILUE 25 r/n — coneHOM.

Bona siBrserca yHUBEPCAIBHLIM PACTBOPUTENEM [ MHOTUX
ra3000pa3HbIX, XUAKUX U TBEPALIX BenlecTB. OHa ywacTByeT B
HONBIINHCTRBE XMMUUECKUX peakunii, biaaronpusrcTeyer obpaso-
BAHUID XMMUUECKNX COENUHEeHUN, 00YCIOBAMBAOUIMX BOZHUKHO-
BEHHE OPraHUHECKON XKN3HH, CNOCOOCTBYET (POPMUPOBAHUIO Bbl-
COKOOPraHMU30BaHHbLIX XMBLIX OpPraHuW3MOB KM MX pacceleHulo B
TeoNIoOrHYecKoil cpene.

BonHwie npocTpaHcTBa 6narogaps Ux HOALLION TEMNOEMKOCTH
HAKAIIWBAIOT COJIHEYHOE TeIUio ¥ hOPMUPYIOT KIUMAT U Y10TOOY
Ha 3emie. , :

Bopa sBAsieTCsl 3HAYMTENLHOM 4YacThiO KMBBLIX OpPraHM3MOB.

OHa BXOAUT B COCTAB KIIETOK M TKaHE BCeX XXUBOTHBIX M PACTEHUHM,
SBASIETCS OCHOBHBIM YCJIOBMEM KU3HENEATENLHOCTH, PUZUONOTHU-
‘yecKast IOTPeBHOCTh B3POCIOTO YeNoBeKa B Boje — 35—40 r/kr Mac-
cbl, OHa yJyacTRyeT B TEIUIOOOMeHe YenoBeKa ¢ OKpyXatoliei cpe-
J011, SIBNSETCA Ba>KHbIM CPeNCTBOM oDecrievueH s TUYHO!A THIUEHBI,
MIpUrOTORACHUA UM U Ap. Bona, comepyaiias onpeneneHHbIe Xu-
MHYECKNE COBAMHEHNA U Ta3bl, BLINTONHAET BaXKHbIE nevebnpie (Me-
AUUMHCKHWE) DYHKIINH. '

Bona gasnsercd BaXKHBIM CEIbCKOX03AMCTBEHHBIM I TPOMBILL-
NeHHbIM chipbeM. OHa cO3/1aeT HeoOXOAMMbIE YCIOBUA 115 BbIpa-
UWMBAHMSA KOPMOBOiI 6a3bl, TIONYYEHUA BBHICOKUX YPOXKAEB, PA3BU-
TUS XKUBOTHOBOACTBA H phifopasBenerHus.

Bona apasiercs HEOOXOAUMMbIM YCIIOBMEM NOAAEPKAHUS Haubo-
JIe€ IKOHOMMUHOTO TPAHCNOPTA, NyTel cooBiueHUs 1 AeCOCTIIaBa.
Ona npencTaBisgeT BAXKHEHIINHA 3MeMEHT IHEPreTHKH (IHEpPrus
MIOTUH, TIapa, Cpefa OXIaXAEHUR), ABISETCS YHUBEPCATLHbIM Tef-
noHocuTeneM. o \ ,

KpoMe TOro, Boga MrpaeT BakHyw posib B 6iaroycrpoiicTse
‘TOPOJOB, 30H OT/bIXa, criopTa, Mopekas Boga sBsieTCs KiagoBoit
MHOTHUX LIEHHbIX BELUIECTB.
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IIpecHas Bona sIBASIETCS BO3ODHOB/ISEMbIM PECYPCOM, HO MMeE-
Iolecs ee 3aracsl orpaHudedHsl. Ee HexBaTka — IJlaBHOE Tipe-’
MISITCTBUE PA3BUTHIO CEILCKOXO3AMCTBEHHOIO ¥ IIPOMBILUIEHHOTO
HPOU3BOACTBA. .

B Hacrodmee Bpems BO. MHomx perMOHax 3ervmu Bona 11061)1-
BaeTCH U3 NOA3IEMHBIX BOAOHOCHBIX hopMaLmit TeMmaMy; 3Ha4u-
TeJIbHO NPEBLILIAIOLINMA eCTECTBERHbIE TEMIIbI. UX MOIIOAHEHN S

HexBaTka BObl CBA3aHa INIaBHbIM 06pa3oM ¢ npobnemamu ee
KayecTsa, Tak Kak 0HbeM XO3SMCTREHHO-OBITOBBIX, [IPOMBILLUIEH-
HbIX, CEIbCKOXO3ANCTBEHHBIX U FOPOLCKHX CTOUHBIX BOJ TaK Be-
JIMK, 94TO NPEBHILUAET CIOCOOHOCTh BOAOEMOB pa3fiarath MOANAl0-
wMecs GMOXMMMMECKOMY -pacnally OTXonbl WM. pa3baBiasth Te 13
HUX, KOTOPBIE 3TOMY NPOLECCY HE ACAAAOTCS.

OCHOBHBEIMI NCTOYHWKAMMU 3arpa3HeHHA mnpoccbepu ABISIOT-
CA NpeAnpUATHAS: YepHOI B LIBETHOH METAINYPruy; XMMHYECKOI 1
HePTEXMMUYECKOM, 1EJUTIONO3HO-DYMaXKHOM 1 IETKOH NPOMBILUTIEH-
HOCTH, TETUIOBBIE 3NEKTPOCTAHLIIY, KOMMYHAIBbHO-OBITOBOE XO3s1it-
CTBO, JIMBHEBbIE CTOKH C CEJILCKOXO3SINCTBEHHBIX TIONei,  TOPOICKUX
1 IPOMU3BOACTBEHHbBIX TePPUTOPUAA, aBapUM Cy[OB U TAHKEPOB.

CTouHble BOIHI CENbCKOXO3AMCTBEHHOTO U™ IIPOMBILLIEHHO-
rOpOACKOro TPOMUCXOXAEHMS, HE MoLAalowmecs o6pa60ﬂ<e
NpeACTaBNAIOT COOON BO3PACTAMOLLYIO ONMACHOCTD s Ka'—leCTBa
HE TOJNLKO BOJABI 03€P M PEK, HO ¥ TPYHTOBLIX BO. '~

- 3arps3HeHye BOJOEMOB MO)KET ObITh xumuqecxum d)m.uqe-
CKUM W OMONOTUYECKUM, :

- Xumuneckoe 3azpasheniie 3aKINOYAETCA B yBEJIMUEHVH B BOJE
HEOPraHMIECKHUX - U OPraHNYeCKUX Mpumeceii (pAacTBOPLI MUHE-
pPaJbHbIX coNei, KUCAOT, 1enoueil, MuHepajibHbie Macra, HeTh,
NeCTALUIB W PA3ANYHbIe TAOXUMHKATHI ). :

Xnmuueckoe 3arpsasHenre MoXeT ObITb Opranmyeckum (ge-
HOMBL, HedTh ¥ HePTENPOAYKThI, IECTUHUABI) U HEOPTraHUUECKUM
(cony, KUCAOTEI, LEI0YH, METAILE M UX COoeAuHeHUs ). bonbinH-
CTBO. Y3 HUX SIBJSHOTCS. TOKCUYHBIMH (Mblu_lbﬂK COeRUHEHUS PTY-
T, CBUHLIA, KaIAMUS 1A Ap.).

Dusuyeckoe 3azpasHenye 00YCI0BIMBACTCS. TENIOBbIMU (TEN-
JIOAEKTPOCTAHLIVIN, TeNNONEHTPAIH ), MEXaHNUECKUMN - (FEPOAYK-
Tbl pa3pylUleHUs MOYB, MYCOD, B3BECH) W PAANOAKTUBHBLIMUN TIPU-
MECSIMHU, UTO TIPUBOIUT K U3MEHEHUIO (DUBHUECKUX CBOMCTB BOJIBI
(1po3pavHOCTDb, IIBETHOCTD; 38MaX, BKYC U T.IL).

buonozuuecxoe - saepasHenue 3aKJNHOYAETCH B : U3MEHEHUMN
MHKPOOPTraHU3MOB (BHI M KOJWYECTBO OaKTepHii, nogBIeHME
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60ne3HeTBOPHLIX OakTepuil), pacTeHUl 1 KUBOTHBIX (rpnboB,
yepBei # T.M.).

OCHOBHBIMU HEOPraHMYECKUMU 3arps3HUTENsMH BOALI SIBNS-
IOTCSL TSDKEJIbIe METALThI, HANTPUMED COSIMHEHUS MbIilibsiKa, CBUH-
ua, KagMUs, PTYTH, XpoMa, Meil, PTOpa ¥ HPYrux, KOTOPHIE YTHETA-
10T MUKpOGNOpy (00ecTieYnBaioiLyl0 CaMOOUHILICHE BOLOEMOB),
MIpUBOIAT K Tbeny puib ¥ APYruX BOJHBIX OpraHu3MoB. Kpome To-
ro, TSKeJIbe MeTajlNbl, noroiiast GUTOIUIAHKTOH, TIEPEIAIOTCS 1O
MHALUEBLIM LIeNAM IPYTUM BbICLINMM OpraHU3MaMm.

QOpraHudecKye U HeOpraHMUeCKHUe B3BECU CTOUHBIX BOM 00pa-
3YIOT B BOOEMAX ObICTPO 3arpsA3HsIONINe 0CaaKK, NpeacTaBlisio-
1ye yrpo3y B SNUIEMUOIOTHYECKOM OTHOIEHUH (Xoaepa, AN3eH-
Tepud, TD U mp.).

Moromue cpeicTsa, XKIUPhl, Macia, HedhTh U CMa30YHble MaTe-
pyanst 00pa3yoT Ha NOBEPXHOCTY BOJIBI [IEHY H [UIEHKY, YTO HPU-
BOIUT K HAPYLIEHUIO KUCIOPOIHOIO PeX1Ma 1 IPOLIECCOB CAMO-
OYMIIEHUS BOJOEMOB. '

Ocoby10 yrpo3y XU3HM BOJOEMOB M 300POBBIO JIQJEH Mpes-
CTaBISIOT PafMOAKTUBHbLIE 3arps3HEHNs, HCTOUHUKOM KOTODbIX
SIBSIIOTCSL 3aXOPOHEHNS KUAKNX U TBEPABIX PAIHOaKTUBHBLIX OT-
XOIOB B MOPSX M OKeaHaX CTpaHaMU, UMEIOILUMHY aTOMHBIA GJOT
1 ATOMHYIO TIPOMBILLIEHHOCTD.

OneHKa cOCTOSHNA N HOPMHPOBAHHE KAa4eCTBA BoAbl. B Hacros-
Liee BpeMsl B pa3IMYHBIX CTPaHaX MUpa JJIs OLIEHKKW KayecTsa BO-
Il yctaHoseHo bonee 100 nokasateneil.

Ilpu oueHKe cTeneHN 3arpsa3HeHys [NOBEPXHOCTHBIX BOJ y4u-
THIBAIOTCS: COHepKaHye MIABAIOIINX IPUMECeil M B3BELLICHHbIX Be-
LIECTB; 3aMnax; NPUBKYC; OKPAcKa U TeMIIepaTypa BOABI; COCTaB U
KOHLIEHTPAMA MIHEPANbHBIX TTPUMeCed U paCTBOPEHHOTO B BOJIE
kucnopoga, IMJIK sgoBuUThIX W BpEHHbLIX BEWECTB, GOJE3HETBOD-
HbIX DakTepnii 1 ap.

KayecTBO NOBEPXHOCTHBIX BOJ, MOXKET YCTAHABAMBATLCS TAKXKe
no WHuekcy 3arpsiaHedus o (M3B), koropoMy cooTBeTcTBYET
CeMb KJIAaCCOB Pa3HO# CTerleHM 3arpsi3HEHHOCTH BOM: OT OUeHb YUC-
ot (M3B=0,3) no upessbiyaiino rpsasHeit (M3B>10). U3B onpene-
JISIETCA KaK OTHOIeHMe ‘1/6 CyMMbl CpelHel KOHUEHTpaluy K Ipe-
JeNBbHO AOMYCTUMBIM KOHUEGHTDALMSIM 3arpA3HSIOUIUX BelIeCTB:
PAcTBOPEHHOTO KHCIOPOIa; 330Ta aMMOHMTHOIO; a30Ta HUTPUTHO-
ro; HedTenpoayKToB; GHEHONOB U BHONOTHYECKOTO noTpebaenus

_kucnopoga (bIIK).
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[Tonasasiomias 4acTb pek benapycn oTHOCHATCS K KaTeropuu
yMmepeHHo 3arpsisHeHnbix (M3B = 1-2), oaHaxe xapakrep ux 3arpsis-
HeHusl HeopuHakos., HauGonee szarpsassennole peku: CBUCAOYB
(U3B = 2,8), Bepesuna y r. Ceernoropcka (M3B=2,1), Ilnenp y
r. Peanua (U3B = 2,0), Myxoseu y r.n. 2Kabunka (U3B = 2,0).

TIpuumHOit 3arpsi3HEeHUs SABISETCS HENOCTAaTOYHAs OUYUCTKa
CTOYHBIX BOJ Ha FOPOIACKHX OUNMCTUTENLHBIX COOPYXKEHMAX U Ma-
fNas pazbasnsiiowias cnocofHOCTHL CAMUX pek.

2.7.3. Jlurocdepa

Jumocgepa — 3710 BepxHsA 4aCTb 3eMHOI KOpHl, [ToBEpXHOCT-
Hbllt citol nuTocdepsl, U3MeNbUSHHSLIN B. potecce. hU3ndecKo-
ro, XMMHWUYECKOTO U OMOJOTUYECKOTO. BO3AENUCTBUAS H. CONEPKa-
WM MUHepaabHble M OPraHWYecKue BelleCTBa, oNpeneaseTcs
KaK nouga. TToyBa CIOYXKUT UCTOYHUKOM MCXOXHBIX BEUIECTB - IS
06pa30BaHUd MHHEPAIOB, TOPHBIX MOPOJ, TMOJE3HBIX HCKOMae-
MBIX M CNIOCOOCTBYET MEPEHOCY COJHEYHOM DHEPTUU B IybOoKue
ciou utocdhepsl. ,

IToyBbl NpeacTaBiIsAIOT cob0i 3eMeNnbHbIE PECYPChl M ABASIOT-
Csl OCHOBO# CENbCKOro ¥ NECHOro X035 CTRA.

W3 obieit nioluaay nopepxHocTn 3eman (510,2 Man kM?) Ha
OO cyluM npuxopurtcs nouty 30% (~ 150 MiH kM?), ocTansHoe
COCTaBJSIIOT OKeaHbl ¥ MOPSI.

KpynHeiflupMu 3eMeabHbIMI pecypcamu obnagarT Poccus
(17,1 maH xm? — 13,3% or obweit mnowann 3eman); Kanana
(10 mau kM2); Kutait (9,6 Mg km?2); CIIA (9,4 man kM?).

HanbonbmmuMy CeibCKOX03ICTBEHHBIMU YTOALSIMH 00J1a1a10T
Kurait — 6onee 13 % ; CILIA — oxono 10% n Poccusi — okoso 5%.

Jlona cenbCKOXO3sICTBEHHbLIX YTOAM OT BCeil Tuowagy cTpa-
Hbl Hanbonbias Bo ®pannnn (63%) u 8 CILA (53%). B Pocenu
CEILCKOXO3SIICTBEHHBIE YroNbs cocTannisoT 13%, a B Kanage ~ 7%,
YTO BO MHOTOM 00YCJIOBREHO DONBILINMHI PA3IHIMAMU B IPUPOIHO-
reorpabnuecknx ycIoBUAX 3TUX CTPaH.

B nacrosiuee speMsl B MUPE TIPOUCXOINT COKpallleHHe MaxoT-
HBIX 3EMEADL, YTO BbI3BAHO KX M3BATHEM NOJ FOPOACKYIO 3aCTpOii-
KY, NMPOMBILUNCHHBIE MPEANPHATHS, TPAHCIIOPTHBIE MarvucTpaiy,
CcK/1lafgnpoBaHue OTXOMOB U Ap.

Bonbluoii Bpen no4usam u roYBEHHOMY [TOKPOBY HAHOCHT BET-
poBag M BOAHAsA 3PO3UH, T.€. CHOC TIOYBEHHOTO MOKPOBA BETPOM U
CMBIB TIOUBbLI TalbLIMU W JIMBHEBBIMU BogaMu. [Ipy TnpomoisHOM
pacnanike CKIIOHOB BO3HUKAIOT IPOMOWHDI, OBParu M NporCXoauT
HACTYIJIEHNE MYCTHIHb.
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Baxueimumuy dakropamMu OAOKOPOANS MOUBBI SABASIIOTCS:
IOCTaTOYHOE COJepKaHUe B Hell NuTaTeabHbIX BeWeCTB (a30Ta,
docdopa, KaTua, KUTbUKS U 1p.), BIark, xopoluas aspauus, oo-
Jleryaloniasn pasBUTHE KOPHEBBIX. CUCTEM pacTeHWil U KU3Hese-
SITENLHOCTbL MUKPOOPTraHW3IMOB.

K 3HauuTeNnbHOMY CHMXEHMWIO TIIOAOPOIAUS NOYB W yXydiue-
HUIO KAYECTBA CENbCKOXO3AACTBEHHOM NPOAYKLWNY NPHUBOANT 3a-
IpsA3HEHME [TOYB, YTO BieUeT 3a OO0 U3MeHeHue UX PU3UKO-XU-
MMYECKHX, arPOTEXHHUUECKUX ¥ DUOJIOruvecKUX CBOMCTB.

Bropas mnonopuHa XX B. cBs3aHa ¢ WHTeHCRMKallvel
CEeNbCKOXO3SMCTBEHHOTO  MPOM3BOACTBA. B LENAX  TOBbILUEHNS
FUTOJOPOAUS [I04YB ¥ 60pLOBl C BPeAUTEISIMU B T€UEHHE MHOTUX JIeT
WCTIONB30BANMCh MCKYCCTBEHHBIE yaoOpeHust M mectupnbl. [lpu
M30LITOYHOM TIPUMEHEHMH yIoOpeHMil [I0YBb! . [epeHaCHULAIOTCA
HUTpUTaMd, a rpu BHeceHmM docdarubix ynobpennii — dropom,
PEAKO3EMENbHBIMI BrieMeHTamy, CTpoHildeM. fIpn McnonbzoBaHuu
i ynoOpeHUs [OYB  OTCTOMHOrO Wia  BOIOEMOB  MOYBa
[EPEHACHILIIACTCS  COEAMHEHWSIMM  TSXKENbIX METauioB  (OKeneso,
Maprasel, UMHK, Medb, MOIUOLEH W 1p.). M30pITOUHOE KONMYECTBO
ynoOpeHuil MPUBOAUT K TePeHACBILIEHUIO [POAYKTOB YIMTaHKs
TOKCMYHBIMYM  BELIECTBAMM, HapyiaeT CHoOCOOHOCTL IIOYB K
dwibTpalin, BEeT K 3arpsa3HEHHIO BOSOEMOB.

HInpokoe npuMeHeHe MecTUIOR IPUBOIUT K OTPaBIeHHIO
Nonei, tubesn necoB, NTUL, HaceKoMuiX. [lecTHUMIb! MOMANAIOT B
MHULLEBbIE LIeNU 1 TUTheBYIO Boay. OHM OKa3kIBAIOT MyTareHHOEe M
Ipyrue HeraTHBHbIe BO3AEHCTEKSA HA YesloBeKa U NMPUPOAY.

OIHOI 13 Cepbe3HBLIX POONEM CENILCKOXO3SUCTBEHHOTO TIPO-
WU3BOACTBA IBNSETCA PAaRMOAKTUBHOE 3arpa3HeHue 3eMelib. [lousa
obnanaer cnocoBHOCTHIO HAKAMIMBATE PANMOAKTUBHLIC BELIECT-
Ba (CTPOHLMIA, LEe3ni, NAYTOHMN W Jp.), KOTOpbLIe 3aTeM C NWTa-
TeAbHBIMW BELIECTBAMKM TIEPESAIOTCST CENbCKOXO3AMCTBEHHBIM
PACTEeHUSIM, XUBOTHBIM 1 YEJOBeKY.

OCHOBHBIMH NCTOUHUKAMMU 3arpsa3HEHNs NTOYB SIBASIOTCS:

4 uepHas MeTaIyprusd, B TOM uucie JoDblua Kene3HbIX pyI,
BBIMNABKA CTAMY K YYIyHa (CBMHELL, XKEe/1e30, cepa, MblilIbsK, LHHK);

$ LBETHASA METAIYPrus (COMN LBETHLIX METANNOR);

¢ 1epeBoobpabaThiBalowias W LeAfon03Ho-0yMaXxHad Mpo-
MbILIEHHOCTE ((DeHOoN, METRUIOBBIH CIIUPT, CKUNUIAp);

# ATOMHbIC 3J€KTPOCTAHLUMH, TIPOU3BOJCTBO SAEPHOrO TOMN-
nuBa (pallOaKTUBHAIE DITEMEHTDI );

4 cenbekoe xo3aiicTso (a3oT, hocdop, necTMLNAbI);
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¢ MalIHOCTpOoeHue (LUMaHMAbl, COCNUHEHUs Oepuiing, Mbl-
WbhaKa);

$ 1IpOM3BOACTBO facTMacc (OeH3nH, adup, deHom);

4 NPOM3BOACTBO HCKYCCTBEHHOTO BoAOKHA (docdop, coenu-
HEHWS LIHKa, MeIW ),

4 n1esast NPOMBILNEHHOCTL (OpraHiyecKre BeliecTsa).

HauGonee akTUBHBIMHE ¥ 9KONOIMMYECKH 3HAYUMBIMU 3arpsa3HU-
TENSAMY [TOYB ABAAIOTCS TSKENbIe METATBI U NecTULUAbL. CBOO 0T-
PULIATENLHYIO PONb ChITPANO TAKXKE 3axiameHUE U 3arpA3sHeHue
3eMeTb HECAHKIIMOHMPORAHHBIMU CBATKAMU NPOMBIILUIEHHBIX, Obl-
TOBBIX Y CEJIbCKOXO3AMCTBEHHBIX OTXOAOB.

2.7.4. MunepajnHbie pecypenl (Hepa)

OcHOBOI MHAYCTPHAILHOrO DA3BMTHA ¥ psfa HalpaBieHUN
Hay4yHo-TexHuyeckoro nporpecca (HTTI) apnsgiorcs MuHepaibHbie
pecypchl (Heapa), IPeICTABASIOIME cOOON BELLECTBA MUHEPAb-
HOTO MPOMCXOXACHUS, UCHOAb3yeMble AJIA MOJYyYEHUA SHEPTUY,
ChIpbst U MAaTEPHANOB.

B cBs3u ¢ paseurem HTII v BoBieueHUEM B 3KCIUTyaTal{MIo
MeCTOPOXKAEHMH TIONIe3HBIX MCKOMAEMbIX ¢ HU3KUM COLepKaHu-
€M TOJIE3HBIX BEUIECTB, BHICOKUM COAEPXAHHMEM BPEIHBIX NpuMe-
ceil U HeONaronpUsATHHIMU TOPHO-TEOJOTUYECKHMU YCAOBUAMU
3aNeraHisa Kpyr MHHepadbHO-ChIPLEBBIX PECYpCOB IOCTOSHHO
paclupsercs.

MugepalbHOe TOMNHBO (Yroib, HedThb, TPUPOAHBII raz) — oc-
HOBHOM MCTOYHHMK 3Heprum. Ero nepepaborka sensiercd 6azoit
bopMUPOBAHUS HEDTEXUMUIECKMX, TA30XMMHUUYECKMX, YIACXUMU-
YEeCKMX M JPYruX KOMIUIEKCOB. PyaHoe cblpbe IIMPOKO UCIIONL3Y-
€TCH B YEPHOH M UBETHOW METAUIyPriu, B XMMUUYECKON NPOMBIIL-
JIEHHOCTH {anaTuThl, dochOpHThI; TOBAPSHHAA 1 KAIMIHLIE CONY,
cepa u Ap.). HekoTopbie MUHEPaIHl 11 NMPOAYKTHI [10CAE UX XUMU-
yecko# mepepaboTKY NPUMEHSIIOTCS B BUNE JEKAPCTB Y PagUOaK-
TUBHbIX BELIECTB AN JleueOHbIX UeaeH.

MuHepanpHble PECYPCH UCTIONBIYIOTCSA B CTPOUTEABHOM KOM-
[I/1eKCE B KAaYeCTBE CTPOUTEIILHBIX MATEPUATIOB IJIsi IPOU3BOACTRA
LUeMeHTa, KUpIiua, U3BECTH, B Ka4eCcTBe 3anonuuTeneit 6eroHa u
XKeje306eToHa, CTEHOBbLIX MATEPHATIOB M KOHCTPYKIKA, cTeKkia U
KepaMUUECKUX U3LENHA. . S

HosbiMB MuHepalbHBIME pecypcaMi TEXHUYECKOro nporpec-
ca CTAHOBATCHA PeAKUe M pelyailive /eMeHThl 3€MHOH KODbi.

58



OHH HUCTIOIL3YIOTCA B CO3AAHKMHI COBPEMEHHBIX HOBEHILIMX TEXHO-
JIOTHit, Te TpeByIoTCca BHICOKONPOUHbBIE, KMCAOTOYOPHBIE, XKApo-
CTOMKME, aHTHKOPPO3NOHHBIE W B TO X BPEMS JIeTKHE MO BeCy
" MaTEpUATHL. .

2.7.5. )Km;ombm MHp H paCTmeanocn

Orpomnoe 3HaveHue B npnpone Vi XKN3HN moaen OTBonmcn
KMBOTHOMY MIDY 3eMin. BMecTe ¢ pacTeHUsMI KUBOTHBIE UIpa-
I0T UCKITIOUUTENBHYIO PONb B MUTPALAYM XUMUYECKUX ITEMEHTOB,
KOoTOpast JIEKUT B.OCHOBE CYILECTBYIOWMX B TIPUPOLE CBS3EH,
Y4acCTBYIOT B KPYrOBOPOTE BELIECTB ITAHETHL. ,

2KusoTHbIe criocobeTByioT GOPMUPOBAHNIO peibeda 1 JaHAd-
wadTa, y4acTByOT B 00pa3oBaHHu anofoponus noys. Paspeixie-
HHeE MOUBbI CNIOCOGCTBYET adpaliii, NPOHNKHOBEHMIO BIaru, 06o-
raienunio oprannqecmmn BEWleCTBAMM, TIOBbIIIAET TIIOAOPOIME.

- ZKHMBOTHbBIE YYaCTBYIOT B d)opMy]pOBaHnn XMMHMYECKOTO COCTaBa
MON3EMHBIX U TPYHTOBHLIX BOJI, & TAKXKE MPU3EMHOM aTMocdephl,
CNYXAT 1A 4enosexa 0ObEKTOM MeAMKO-0MONOrn4ecKx uccne:
'NOBaHUM, UMEIOT BaXKHOE HPABCTBEHHO-ICTETUYECKOE 3HAYEHWE.

" bayHa AUKMX KUBOTHBIX IIpefcraBnsier coboil Heucuepnae-
MblA MCTOUHUK ISl OMOMAIIHNBaHMS (CoB0Nb, HOpKa, recel, -
cuiia, 10Ch, TAyXapsb, 6enas Kyporarka u ap.).

‘TTon snmsiHeM U3MeHEeHHsI KIUMATHIECKMX YCJIOBHI W reorpa-
dnueckux gaHnmiadgTos B npupone HabmomaeTca €CTeCTBEHHOE
COKpallueHye U BbIMMPAHUE XKUBOTHBIX. DTOMY mpoueccy, criocob-
CTByeT X03g9MiCTBeHHAS NESTEAEHOCTS NOAEH.

OrpoMHO 3K0JIOrMYecKoe 3HAUYEHHUE PACTUTENbHOCTH, KOTO-
pasi UrpaeT BaXKHYIO POJib B KPYrOBOPOTE BELIECTB B MpUpole.
baaronaps pacTeHUsM #3 1OYB HE BHIMBIBAIOTCH COMM 1 nonnep
JKUBAETCS UX TIOCTOSIHCTBO.

PacTenust SBAAIOTCS UCTOUYHRKOM: pa3H006pa3Hux MYLEBBIX
MTPOAYKTOB, TEXHHYECKOTO U neKapCTBeHHoro Cblpbﬂ CTpouTenb~.
HbEX MATEPUAIOB 1 Ip. :

W3 BCcex pacTHTENbHBIX pecypcoa ANg yenosevyecTsa Hanbosb-
liee 3HaUCHHE UMEET JeC.

Jlec 3aHUMAET TPETLE TIO 3HAYNMOCTH MECTO CPEeIy MUPOBLIX
pecypcoB (11ocne KaMEHHOTO YIS ¥ MALLEBOTO Chipba ). OH sABAseT-
€ UCTOYHUKOM JPEBECUHBI B CTPOMTENBCTBE, NICTOUHUKOM ITPOM3-
BoncTea Oojiee 20 THIC. pa3NUYHLIX U3ACNUN, 6a30it IS pa3sBUTUS
JeperooOpabaThiBaloOllie M NELTI0A03HO-0yMa K HOM  HPOMBILLIEH-
HOETH, OTAbIXa ¥ TYPU3Ma U T.0k.
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Jlec uMeeT OrpoOMHOE BOLOOXPAHHOE, [TOYBO3ALIMTHOE U KIIH-
Maroperyiupyloiiee 3Hadenue. OH UrpaeT BAXHYIO CAHUTAPHO-
FUFPMEHHYECKYIO POfb, HIPOABILIOIYIOCS B BblnesieHun durTony-
108, yOuBatoluX 0ONE3HETBOPHBIX MUKpoOoB. Jlec BulnoaHseT
OUUCTHUTEIbHbBIE DYHKLUY, YIaBausas razosbie, XuMyuuyeckue, at-
MocdepHbie 3arpsa3Hedus; obnanaert nbute3aliuTHbIMY CBOMCTBA-
MU, NOTJIOWAET PAJUOAKTUBHEIE 3arpsa3HeHusl.

Heca nokpetBaroT 37 MAH KM? MIOLIAAH 36MHOTO WApa, B TOM
ypcne B8 Poccnut — 7,7 mus km?, Kanane — 4,2, bpaswiun — 3.3,
CIHIA — 2,9 MaH kM2

B Hacrosimiee BpeMs NPOMCXOAUT AanbHellee CoKpalleHue
TUIOWAAY JeCOB. YKe yHuuToXeHo 2/3.necoB 3eMnn. B psiae Mect
3TO NPUBENO K OOMENSHUIO PEK, Pa3pyIUMTEeIbHbIM HABOZHEHMAM
(KaK pesyibTaT YCKOPEHHA €TOKORB), 3PO3UM TIOYB, M3MEHEHUIO
KnuMara (OH CTAaHOBUTCS DoJiee CYXUM ¥ KOHTHHEHTANbHBIM ).

KauectBo jieca B HacToOslIee BpeMs TakXe naMeHsietcd. B ps-
e MecT (HanpuMep, B EBpornie) cO3HaloTCa eNoBble leca Ha MecTe
ny6OBLIX, KYAbTUBUPYIOTCS OLICTPOPACTYHIME NOPOAB! EPEBLEB
(Cepepras Amepuxa, SliioHus), yBeJuuuBaloTcsa miowain depe-
30BbIX 11 OCHHOBRIX iecoB (Poccus) 1 ap.

2.7.6. Tlpnpoaunie pecypcst Pecny6muku Benapycs

TTo nnowanu Tepprtopun benapych 3anumaet 12—13-e Mec-
TO B EBpOIie U MpPEeBOCXOIUT TAKUe TOCYIAaPCTBa, KaK ABCTpU4,
bensrus, bonrapus, BeHrpm Fpeum llamm Yexus, Cnosa-
K1 v ap.

Oban ioianb Pecnyﬁnnkn Benapbe paBHa 207 6 ThiC. KM2
unu 20,76 miu ra.

" B crpyxType 3emennHoro ¢dhonaa Benapycn (puc. 2.8) Hanbono-
Y0 [LIOWIafdb 3aHMMAIOT CeNIbCKOXO3ANCTBEHHBIE 3eMIIM — TIPH-
MepHO 9.3 mMunora (unu 44,7%); neconokpwiths ~8,4 (40,5); zem-
N, Haxogswuecs rnoa-6onoramu, —- 0,72 (3.1); non somoi — 0,48
(2,3); 3eMAu: HaceNeHHbIX NyHKTOB — 0,372 (1,8); 3emnu non npo-
MBHIUIEHHBIMK 06BEKTAMK, TPAHCTIOPTOM M Ap. — (0,823 (4,0): napy-
weHHbe ¥ npoune 3emny — 0,752 .(3,6). B TOM duciie ObIBLIUE CEJib-
CKOXO3SHMCTBEHHBIC 3eMAM, 3aIPI3HEHHBIC - PATHOHYKINAAMH, ~
0,2654 mnu ra (unu 1,3%) v T.0.

JlanawadtBenapycu cxox ¢ yepTamu pesibeca Pycckoii pan-
HUHbI, Ha KOTOPOH C JAaBHEro BPEMEHM OTCYTCTBYIOT IPOIECcCh
ropoobpaszoranus.. HecMOTps- HA: 3TO, TEPPUTOPUS peciybiKu
HeOoAHOO06pa3Ha Mo peasedy, UMEIOTCS M BO3BBILIEHHOCTH, U HU3-
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Semnu NOA NpoMBINeHHLIMN obbexTamm,
TpaHcnoprom v ap: (4,0 %)

3emMnu HaceneHHbIX

HapylweHHble 1 npovne
nytikros (1,8 %) Py poe

3emn (3,6 %)
3emnu nog BOQOK
(2,3 %)

3emnu, Haxopswmecs
nog Gonoramu (3,1 %)

CenbeKoxassicTeeHHbIe
semny (44,7%)

£
.
RS
£ 0" ."0.::::’0’1 SRR
ARHS
K K 0.0.0 SRR &R 0.0
50

“?”:LL,/’

Teconokpuitus (40,5%)

Puc. 2.8. Crpyxrypa 3emennHoro donna benapycu

MEHHOCTH. MaKcHMaibHasg BLICOTA Haj ypoBHeM Mopst — 370 M
(ropa [zepxunckas). Iens XonMoB, OpMeHTHPOBAHHBIX B WIN-
POTHOM HarlpaBieHuy, pazneaser-CTPaHy Ha CeBepHYIO YacTh, pe-
KH KOTOpPOU BMagatoT 8 bantuilckoe MOpe, U I0XHY0, npuua,une«
Xauyio K facceiiny YepHoro mops.

Teppuropus benapycu HaXo uTCa OK BO3AEHCTBIEM ATﬂaH-
TUYECKOro OKeaHa W ero ternoro CeBepo-ATIHAaHTHYECKOTO TeYe-
Hud. B cBszn ¢ atuM xaumat Benapycn MArkuit KOHTHHEHTAl b
Hbifl ¥ yMepeHHO-BNaxHuil. CpeaneMecsyHas TeMIepaTtypa us-
MeHaeTcs B npegenax ot -7.°C no +18 °C.

-Ha rore pecnyGnukyl pacronoxeHa orpoMHas 3abonoueHHan
ITonecckast HU3MEHHOCTD, HOraTas NPUPOIHLIMU peECypcami.

B neapax benapycu suigeaeno oxono 5000 Mectopoxaenunit
NOJe3HbIX UCKONASMbIX; NPEACTABAAIOWMX OKoNo 30 BUROB MU-
.HEPaJNbHOI'O CHIPbS, B TOM 4YMNC/iE MECTOPOXIEHUS TOIUIMBHO-
SHEPTreTHUECKNX pecypcoB  (HedThb, Oypblll yroab, roproune
CnaHubl, Topd),” TOPHO-XUMUUYECKOTO Chipbs (KalWiiHBle B Ka-
MEHHbIE CONM), JONOMUTOB (MPOU3BOACTBO U3BECTKOBLIX YAOO-
peruil), GochopuTOB, PasHOOOPAZHBIX CTPONTENbHBIX MaTepUa-. -
JoB (cHpbe I TIPOU3BOACTBA LIEMEHTA W U3BECTH, CTPOUTE b-
HbI ¥ OGTMUOBOUHBIA KaMeHb, crpomenbuue MeCKY, f1ecKY
CTEKONbHbIE).
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Bcero yureHo 58 MeCTOpOX(ﬂeHI/lM HedTH, U3 HUX OKONO
30 9KCIUYaTUPYIOTCSI, @ OCTAIbHBIE SIBISIOTCS Pa3BEdbIBAEMbIMU
U 3aKOHCEPBUPOBAHHBIMU. N3snexaemble pecypch! HedTH COCTAB-
asiiot 338,3 maH T (romosas no6eiua okoso 2,0 miH 7). Ilpn ta-
KOM ypoBHe 106bI4N 06eCneueHHOCTb HEDTHIO COCTABUT IIPUMED-
Ho 35 sier. [oTpeObHocTh HapodHOTo X03gitcTBa B HeTH COCTaB-
aset 1015 mig 1. TakuM 06pa3oM, HbIHELIHUE 00beMbl 100LIUK
obecneymBaloT ee uwp Ha 10—15%.

TopdsHbie pecypchl pecnybiuKy 3HAUMTEbHO UCTOILEHb

. BCJIeICTBYE MHTEHCHBHOIO UX UCIONBL30BaHUs. i npoMBILIIeH-
HOW 10OBIYM MPUTOLHO 4—5 MJIH T ¥ [IPUMEPHO CTONLKO XK€ IJIst
HYXIl CENbCKOro xo3giicTra. Takum 00pa3om, NoTpebHOCTD B TOD-
de MOXET YIOBIETBOPATLCA elile B TeueHue 20—25 Jer.

3amachl 6yporo yris, BbIsIBJEHHbIE Ha TeppUTOpHU benopyc-
ckoro [fonechs, cocrasisawT oxkono 1350,8 man 1. OcHoOBHbIE
MecTopoxaeHds — JKutkosudckoe, BpruHesckoe u TOHEXCKOE ¢
obwuMu 3anacamm 150 Ml T: ,

3ajiexKy roprodux claHLeB Ha tore cTpaHb!l 00pa3ytoT facceitn
nnomanso donee 20 Toic kM2, [Iporaossabie 3anach (0 IYOHHbI
600 M) ouenmparorcs 3 11 mnpa 1. Usydyens: Jlwobanckoe u Ty-
POBCKOE MecTOpoXacHus. [oproune ciaHLbl IBAAOTCS BOTEHUN-
aIbHOM CHIPHEBOH 62301 WIS PA3BIITUS SHEPTETUKY; XUMUUIECKO#H
MPOMBILJIEHHOCTH M CTpomeanon MHAYCTPUH.

[OpHOXMMUYECKOE ChIPbE — ITO KAINHHBIC U KaMeHHbIC conu,
¢dochopUThLL, MUHEPATN3OBAHHbIE pacconu Haubonbluee 3xoHOMY-
YeCKOe 3HaYeHUE s pecilyOIuKy UMEIOT KaluiHbIE CONM, 3aMachl
KOTOPLIX B ABYX MecTOpoxaeHusax — CtapoburckoM u ITeTpukos-
CKOM COCTaBIISAIOT 6,9 MJIPI, T, @ IPOrHO3HbIE — CBbitite 80 MIPL T.

3anackl KAMEHHOH CONM OLIEHUBAOTCH KaK MPakxTUUeCKu He-
ucuepnaembie. TONLKO HA TpeX pa3zBedaHHLIX MECTOPOXKIEHUAX
{Mo3bipckoM, )laBmeBCKOM 1 CTapoOHMHCKOM) OHM MTPEBLILANIT
22 MIIpA T.

Ha reppuropun Benapycw UMetoTcs aBa HochHOpUTOHOCHBIX
bacceitna: CoXCKMil — Ha BOcTOKe W TIpUMATCKMUIT — Ha iore.
Coxckuil bacceiin Bknrovdaer Mctucrasckoe U JlobkoBuucKoe
MECTOPOXAEHN)SA C MPOTHO3HbIMM 3armacamMi B 30 mad 1. B nipene-
nax IIpunsarckoro Oacceitna Boisiien” bpectckuit docdoputo-
HOCHBIA palioH ¢ NMpOrHO3HbLIMU 3anacaMu .ocdopHoro aHrui-
puga B 52,9 MIH T.

Teppuropus Benapycn nepcneKTnBHa Ha PYAbl YEPHBIX W
LUBETHBIX MeTAIOB. MeCTOPOXIEHN XeTe3HbIX pyn OTKDBITHL B
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Oxonoso n Hosocenkax c¢ . ofmuymu 3anacamMmu No KaTeropyusm
A+B+C B 340 MaR T ¥ nporHosupiMu — 1,5 Mnapn 1. BonotHble xe-
Ne3Hble PYAbl BCTpPEUYIOTCs MOYTH rioBceMecTHO. M3BecTHO Dosee
300 ThKuX MECTOpOXAeHKH. B HacTosIee BpeMsT JKeAe3Hble PYAbI B
OCHOBHOM HCITOB3YIOTCS JUIs TPOM3BOACTRA MUHEPANIbHBIX KPACOK.

B ocanounwix nopogax IMpunsitckoro rporuba oOHApyXEHbt
3a/1e)XKM JaBCaHUTOBLIX pyH (3a03epcKoe MECTOPOXIEHuE), nep-
CNEKTUBHbBIE B KAUECTBE ChipbA AJS NPOU3BOACTBA INIMHO3EM2 U
KaJlbLIMHUPOBaHHOM conbl. B nopopax kpucranauyeckoro pyHaa-
MeHTa benapycu ofHapyXKeHO MecTOPOXIeHUE PeaKo3eMeNpHO-
6epuUIuEBBIX PYIL.

B pecnybnuke paclumpsercsi BorjeueHHe B 3KCITyaTalUio
MMHepanbHbIX NOA3EMHBIX BOA. YK€ pa3sBeiaHo 58 NCTOYHUKOB,
pa3pabartbipaerca eute 50.

Hmeromuecsa B pecnybinKke BoICOKOMIHEPANH3OBAHHBIE pac-
cosbl (nopona «benapycuT») UCHONB3YIOTCI KaK ChIpbe IS I10JTY-
yeHus itoaa, bpoMa, Kaius, MarHust U MHOTUX APYFUX 371€MEHTOB.

Ha rteppuropun Pecniybanku benapych ocyniecTeiusiercsi no-
VICK HOBBIX MECTOPOXIECHUA PYN YEPHBIX W LIBETHLIX METaJI0B.
Ve BBISIBIEHBI TEOIOIMYECKUE TIPEATIIOCHIIKA MECTOPOXAeHHUI
41MAa308, 30JI0Ta, AHTAPS U IPYrUX IMOJIE3HBIX MATEPUANIOB.

2.8. OCOBEHHOCTU BO3JJEMCTBUASA
HA BHOC®EPY 3EMJIN INTPUPOJHbIX
1 TEXHOTEHHBIX ®AKTOPOB

Ha npotspkenny Beeit ucropuy ¢ MOMeHTa obpaszoBaHusa Contey-
HO CHCTeMb Hallla (UiaHeTa TIOBEPraeTCst BO3MCHCTBUIO pa3iMIHOro
POAa NITYYEHHI KOCMIUIECKOTO, COHEYHOTO Y OKOJIO3EMHOTO TIPOUC-
xoxaeHust. Haubonbluiee pvsHue Ha 6rnocdepy 3emnn u ee reodusu-
YecKue MPOLIECChl OKa3bIBAET COTHEHHASI aKTUBHOCTL W €8 M3MEHEHMA.
CaMbIMI MOLLHBIMK MPOSIBIEHHSMI COJIHEYHO! aKTUBHOCTH SIBJISIOT-
C$t BCIIBILLIKY, KOTOPbIe HAOMIONAkOTCs KaK BHE3anHble YCWISHUs sSIpKOC-
TH OTIeNbHBIX YUacTkoB CoHUA B paitoHe naTHa. Bo Bpemst BCrblLiEK,
MPOIOKUTENLHOCTL KOTOPHIX MOXET cOCTaBsATh oT 20 MUH 10
HECKONbKHX YacoB (B CpeOHEM 3 4), BO3PACTAET IHEPIIS INEKTPOHOB U
"W30TOIOB IU1a3Mbl, ONTHYECKOTO, PEHTTEHOBCKOTO, 'AMMa- ¥ paiiuom3-
JIYYEeHHS B IUTAHETHYIO CUCTEMY W B cTOpoHy 3emnn. YacTtoTta 1 Moul-
HOCTB BCrbiiek Ha COMHIE MEHSIIOTCS C OINPEIENeHHOM TIepuoany-
HOCTBIO — npubnanautensuo yepesd 11,2 roxa. C Takoli nmepuognyHoCc-
Th0 HabmonaroTca n3MeneHust B 6uocdepe, COCTOSHHY 3H0POBbLS J1H0-
Jiel, NOrOMHO-KIMMATHYECKHE aHOMATUM U IPYTHe 3eMHbIE SIBICHUS.
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MHoOrue u3 yKazaHHbIX (GAKTOPOB CHIMPANU BAXHYIO pONb B
pa3BUTHU XUBOTrO Ha 3emie. B Xxone 3BOMIOUUN XKHUBBIE OPraHU3-
Mbl HE TONBKO BLIPAOOTANN 3aLUMTHBIE MEXaHN3Mbl OT CMOHTAH-
HbIX U3MEHEHUT MHOTHUX (DAKTOPOB CPEbl, HO U ONpPEAENEHHbIM
06pa3oM BKIIOYK/IM KX B COOCTBEHHbIE NPOUECCH KUSHENEATEN b-
HOCTH (CUAbI TSKECTH, Fa30Bbili COCTAB BO3/YXa, METEOYCIOBHS,
pajguanus, SHCKTpOMaFHI/ITHBIC U3NYUCHNUS U AD.). / ,

Xo3sICTBEHHAS AEATENLHOCTD 4€I0BEKA 3aMETHO TOBIHSIA H2
¢oHOBbIE YPOBHM YKA3aHHBIX (PAKTOPOB €CTECTBEHHOIO TNpPOUC-
XOXKAEHWS U SBMJIACH UCTOUHUKOM HOBBIX (haKTOPOB, YMCTO TEXHO-
TEHHOTO NPOHCXOXKICHUS (XMMKYECKOE 3arpA3HEHUE OKpYXalo-
et cpenabl — aTMocdepbl, AMTOCHEPLI U TUAPOCHEPDI;  LLIyMOBOE
«3arpsisHEHME» Cpelbl OOUTAHUSA, TETTIOBOE «3ArpA3HEHUE), U3ME-
HeHUe. paiualnoHHoro ¢poxa u ap.). ’

Kak oTMeuanoch, Qaxmopst mexnozeHHOZ0 NPOUCXOHCOCHUA ~
3TO OTXOAb! IPOHU3BOACTBA, NPEACTABISOIIE COBO pasHOOOpa3-

"HBIE TIO COCTaBY N PUUKO-XUMHAUESCKUM: CBOTICTBAM -OCTaTKM, 00-
pa3yIoHiKecs B IpoLecce N3roTORICHUS TIPOAYKILHY,

O6pa3zoBanue OTX0N0B OBYCIOBACHO PUIOM NPHYKH, OCHOB-
HBIMU U3 KOTOPBIX ABISIOTCA: ‘

© -4 HECOBEPUIEHCTBO TEXHONOTHIT 1 0DOPYLOBAHMS;
* 4 HecObI0eHIE TEXHONOTHYECKHUX PErAMEHTOB;

4 HEMmoNHOTAa XMMHUYECKUX PeaKLMii ¥ POTEKaHUE NOOOUHbBIX
NpOLIECCOB;

4 U3MeHeHNe KayecTs U YCNOBUM MOATOTOBKU Cbiphby;

4 pocT MaclutaboB [IPOM3BOACTBA, €r0 KOHIEHTpaLlMst Ha Orpa-
HWYEHHBIX TEPPUTOPUAX U AD.

ITo arperaTHOMY COCTOSIHHIO OTXO[bl TPOU3BOICTBA OBIBAIOT
meeposie (NIOPOLIKH. MW 3aTBEPAEBIUME MACChl U T.IL.), JcudKue
{pacTBOpEHHbIE B BOJE UAM APYTUX PACTBOPMTEIISIX — COJIM, LHENo-
qu, KMCJIOTbI U AD.), easoobpasHsie (Napbl OpraHMUECKUX BELIECTR,
IbIMbl, Ta3bl, MAPOBO3AYLLHLIE CMECH, TOKCHUHBIE [IPUMECU W AP.).

~Haubonee omacHble TBEPALIE OTXOALI 00PA3YIOTCS B XUMUUE-
ckoi 1 HedTenepepabaTbiBaroLleii NPOMbILEIEHHOCTH, HA OGHMOXH-
MMYECKMX MPOU3BOACTRBAX, B METALNYPTHM, NPU [IPOUIBOLNCTEE
MeCTUHMIOB ¥ p. 3HAYUTEbHBIC OTXOIbI 0OPAIYIOTCS ¥ HAKAIIH-
. BAIOTCS TIPHU 100bIYe [TONE3HBIX NCKOIMAEMbIX, 0COOEHHO YTONbHO
APOMBIHIEHHOCTH (Io0biua | T yrns ConpoBOXAacTcs MogbLEMOM
m3 waxt 1o 800 T.nopoabt).
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ITpaxTHUecK BCE XMMHWUECKHE OTXOAbl ABAKIOTCA TOKCUYHbI-
MU, @ BO3JAEHCTBUE UX HA YENOBEKA, XXUBOTHLIX U PACTHTEALHOCTD
3aBHCUT OT JO3bl BELIECTBA, C KOTOPBHIM COMPUKACAETCS] UETOBEK
WAy DpUpojHas cpena.

KoauyecrBeHHbIE U KaYeCTBEHHbIE XapaKTePUCTUKN PaxTo-
pOB, XapaxTepuayowux (HpopMUpPYIOLINX) IKONOTHYECKYIO CUTYa-
LHI0, 3HAYMTENbHO OTAMYAtoUIMecsd OT afeKBaTHbIX ((DPOHOBbLIX)
WAR OTITMMAJIBHBLIX KaK B CTOPOHY YBeIUUEHUS, TAK U B CTOPOHY
YMEHbIIEHHUSsI, MOTYT NPUBOANTD K HApYLIEHWAM YCTaHOBHUBILINXCS
POLECCOB XKM3HEAEATENLHOCTY, OCOOEHHO 3aMETHBLIM B MEPHOLL
Pa3BUTHS OpraHuU3Ma U B [1aTOJIOTMYECKOM COCTOSIHUM.

B HacTos1Lee BpeMs [IPOU3BOAUTCS OrPOMHOE KOJIMYECTBO Ma-
TEpUa/OoB, HOBLIX BelLECTB, TEXHUUYECKUX YCTPOWUCTB, TNpeaMETOB
O6BITOBOTO HA3HAYECH ST, KOTOPbIE B OO/ILIWIMHCTRE CBOEM 00J1afatoT
0COOBLIMU CBOMCTBAMU, HECOBMECTUMBIMHU C IKOJNOIMYECKUMU CHUC-
TeMaMWl Y XapaKTepucTHKaMu yenoseka. OTXoabl NPOU3BOICTBA,
CO3JaBaeMbie BELIECTBA W NPEAMETbl UCKYCCTBEHHOIO ITPOMCXOXK-
JIeHUsl, KOTOphie BPEeAAT MPpUPOJHOIl Cpelie it 3HOPOBLIO YeNIOBeKa,
'HAa3bIBAKOTCA Kcenobuomuxamu, T.e. YyKIAbiMM XW3HN. Hakamiusa-
HUe KCeHODMOTUKOB B 61oMacce MPUBOAUT K BbIMUPAHUIO HEKO-
TOPLIX MONYJSIIUA, YIIPOLIEHNIO OUOLIEHO30B ¢ NOTEPeil UX yCTOM-
YHABOCTU U TIPEACTABIAIOT MPSAMYIO OMACHOCTb AN 3[0POBbS H
SKY3HM N104eil.

Hawnbonbluyto onacHOCTb IS OKpy»Katollleit cpeasl U 300po-
BbS 4eOBEKa TIPEACTAaBJSIIOT TAXKEIbie METaJUlbl, NeCTULbL, AU-
OKCHHBI,; CoeuHenus cephl, dpocdopa, dpeoHb! H Ip.

K maoicensim memannam oTHOCAT Gonee 40 XuMHUUecKux ae-

-MEHTOB Iepuoanueckoit cucremu J 1. Mendeaeesa ¢ aTOMHBIMU
‘MaccaMi csbiure 50-a.e.M. Haubonee onacHuIMU 43 HHUX MO TOK-
CHUYHOCTH, CTOMKOCTH, CITOCOOHOCTM HAKafManBaTbCs BO BHELIHEN
cpene M no MaciutabaM pacnpocTpaHeHUs IBAKIOTCS PTYTh, CBU-
Hell, KaJMuit, KoBajibT, HUKENb, LIMHK, OJ0BO, CypbMa, Melb, MO-
nubaeH, BaHaAUi, MbIILIBSIK.

Tsokenble METAIBI U UX COSNHHEHNS, KOHUEHTPUPYSCh B O1O-
Macce, XapakTepU3yIOTCs BHICOKOH TOKCUUHOCTBIO M OMACHOCThIO
st 6uocdepsbl ¥ uenoseka. OHU ABIsAIOTCS hakTOpaMy pHUcKa cep-
JEYHO-COCYANCThIX M APYTHX 3aboneBaHnii M, 1O MHEHHIO HEKOTO-
pbIX CIIELMANTHCTOB, MOTYT CTaTh 6o/iee ONACHBIMU 3arpA3HHUTENS-
MU OKPY>KAIOLLEN CpeJibl, YeM OTXO/bl AaTOMHBIX 2JIEKTPOCTAHIINA.

Tloctynnenue TsoKenbix METAIOB B OMocdepy BCIENCTBUE TEX-
HOTEHHOTO pacCeAHMs OCYINECTBIAETCA pasHbIMU nyTsamu. Hanbo-

3 3ax. 978 65



Jlee BaXXHBIMU UCTOYHMKAM K TSKEbIX METAIOB SBASIOTCS BbIODO-
CBI YePHOH W UBETHON METALTYPTUU. IPY CXKUTAHUU MUHEPAILHOTO
TOIUINBA, 00XKKIe IEMEHTHOTO Chipbs M IIPU APYTUX BLICOKOTEMIIE-
pPaTypHBIX Ipolleccax, a TAKXe TIPH OpOIAEMOM CeNIbCKOXO3sii-
CTBEHHOM NPOU3BOJCTBE, BHECEHUN B HOUBY BBHICOKHX 03 OPraHu-
YeCKUX 1 MUHEpaNnbHbIX YI00pEeHUit, neCTULIMIOB 1 Ip.

U3 BCceX XMMUYECKHUX BEUISCTB, TOCTYIALINX B OPraHu3M Ye-
JOBEKA ¢ BO3LYXOM, BOIOM, Nuileil, Haubonee onacHLIMU CUUTa-
IOTCSI IECTULIABL.

Hecmuyudvt — 370 MHOTOUMCIIEHHAS Tpynna AJ0XUMUKATOB
(xnMuueckne vy GMONOTHUECKME TMPEITapaTthl), NPUMEHSIEMbIX
115 BOPBEOBI C BpenuTeNsaIMH 1 00Je3HAMH pacTeHW, COpHbIMI
PACTEHUSIMH, C IAPAZUTAMU CEIBCKOXO3AMCTBEHHBIX XKIBOTHBIX.

Bee mecTHUUAb! ABNSIOTCS SAOBUTHIMU BELIECTBAMY HE TOJb-
KO IS OTIpeAeNeHHOM rpynnbl pacTeHUN U XXUBOTHLIX, HO U st
Bceit 6uocdephl, Tak Kak 0OMbIIMHCTBO B3 HUX NPEACTABISET CO-
6ol ycToMuMBBIE TPYAHOPA3NAraeMbIE COEAUHEHUS, TONbKO 4—5%
BHECEHHOIO KOJIMYECTBa KOTOPbIX MCTIOb3YeTCs HEeNOCPenCTBEH-
HO, a OCTalbHasi Macca pacceuBaeTCs B oKpyXalouleit cpene. O6-
Najasi CBOACTBAMM AJIEPreHHOCTH, MYTATEHHOCTH ¥ KaHLIEPOreH-
HOCTH M NOMNajas B BOKOEMbl, OHU CIIOCOGCTBYIOT Pa3BUTHIO 3JI0-
Ka4€CTBEHHBIX OIYXOJEH, THIEPTORMHN U ApYruX 3a001eBaHMiA.

ITo xuMUYECKOH CTPYKTYpe Pa3nMyaloT TEeCTUUUIbL XI0pOp-
raHU4ecKye, (bocqpopopraﬂnqecxne PTYTbOPTaHN4ECKNE, MbILlIb-
AKCOAEpIKALLe, TIPON3BOHEIE MoquMHbl LHAHHCTIE CoélHe-
HUSA, IPOM3BOLHbIE Kap6aMUHOBOI, THO- U AUTHOKApOaMUHOBOI
~ KMCJIOT, TIpenapatsl Meau, Apon3BoiHbie HeHoa, Cephl U ee Co-
eNMHEHN .

B cenbCcKOX034MCTBEHHON NPaKTUKE NPUMEHAIOTCA CPECTBA
60pbObI C copHsiKaMU — 2epbuyudst. OHK ObiBaloT obinencTpebu-
TelbHbIE; YHUUTOXKAWWIUE BCE pacTeHUS Ha obpabaTbiBaeMoil
naowany, u n3buparenbHble, TYOUTENbHO HeACTBYIOUINE TOMLKO
Ha COPHYO PaCTUTEIbHOCTD.

CreneHb ONaCHOCTH NMECTULIMACB OLIEHUBAETCS 10 MX TOKCHY-
HOCTK (SLIOBUTOCTU), JIETYUECTH, Kymynmmﬂbm cBoiicTBaM H
CTOMKOCTH.

Hns OLIEHKM TOKCUYHOCTH MECTUIHIOB MPUHSITO I10/b30-
BATHCS cpefneit getanbHoN fosoi (J1;p), Bei3piBatoLieil rubdens
50% TODOMBITHBIX XUBOTHBIX MPH OXHOKPATHOM MOCTYIUIEHHH
[perapaToR B XeNy[OYHO-KNUICYHBIA TPaKT.
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B zasucumocT 6T Benmuunbl JI sy NeCTUrMAbl ACTSITCS
Ha  cuabrodelicmeyoujue SUTOBUTHIE BellfeCTBa, CperHeCMepTesb-
Had [§03a KOTOPHIX ‘MeHee 50 MT/Kr MaccChl XHUBOTHOIO, BbICOKO-
adogumbie (JIM5,=50-200 Mr/xr), CpeaHessROBUTHIE (JT):[SO 200
1000 mr/kr) u manosdosumsie (T 5o =1 t/xT).

IMo cTemeru i eTYyYeCTH HECTULIMABL IETATCS Ha oweHb onac-
‘bl (Hacmma}omaﬂ KOHIIEHTpaLM GoJpliie WK paBHa TOKCHY-
HOW), ‘onackbie (HAacBILAaOWAas KOHUEHTpAUMa 0o0JiblE NOPOro-
BOMN) W Manoonacrsie (HACHILLAIOIIAS KOHLEHTPALIUSL HE OKa3biBaeT
TIOPOrOBOTO NECTBUS).

‘ Kymynsanus necmimgors OTIpeNessAeTcs no Ko3(pbULNEeHTY
kymynauuu (K,), KOTOPHIA ONpenesieTcs Kak OTHOIIEHUE CyM-
MapHOU 103bl Mpenaparta, Bei3blBalowieid rudens 50% nomgoneiT-
HBIX XKXMBOTHBIX TPH MHOTOKPATHOM BBEIEHUHU, K 03€, BbI3bIBAIO-
uieit rubens 50% JKUBOTHBIX NPU OJTHOKPATHOM BBEIEHHUH, T.€.

_Hss0
“ s

" Eciau K<1, To Bemecrso o6na,uaeT CBEPXKYMYJIALMEHA; TIpU

'K =13,y BemeCTBa BEIp@XKeHHas Kymynmsinus; npu K =3—5 —
ymepeHHaﬂ u ripu K, >5 — cnaboBbipakeHHAS KYMYJISALUA.

ITo cTOUKOCTU MECTUUMIBI MOTYT 6blTb ouens cmotikue (fie-

PHOJL PA3IOKEHUS Ha HETOKCHUHBIE KOMIIOHEHTHI CBbIIIE 2 JIET;
. cmotikue (0,5—1 ron); ymepenro cmoulcue (1-6 MCCHLIEB) W mano-

cmolikie (1 mecs).

HCCTI/IHI/LHbl UCTIONB3YIOTCS B. PA3HBIX npenapamnﬁbtx (bop
-Max: B Bule NYCTOB-MOPOLUKOB, IPaHYAUPOBAHHLIX NPenaparos,

CYCNEH3 M, SMYALCHIA, a2p0O30ei i HYMUTAHTOB. -

- MHorosneTHee MCONL30BAHUE NECTHLMAOB Ha OTPOMHBIX CEJb-
- .CKOXQ3S{ICTBEHHBIX: U JIECHBIX TePPUTOPHSAX, YACTO C.NPUMEHEHMU-
€M aBMallMy, YIPUBEIO K Macuna6ﬂomy 3arpsI3HEHNIO OKpYXato-
eit cpenbl. .

- MonaeKkysbl CTOMKHX. COeAUHEHUIT BKJIOYAIOTCS B NpUPOHbIE

NPOLECCHl MUTPALIMK U KPYTOBOPOT BEILIECTB M PA3HOCHATCA BMEC-
Te ¢ aTMOC(EpHBIMU NMOTOKAMHK Ha Oosrbluue paccTogrmus. CToi-
KUe NEeCTULIMAB COCOOHBI HAKATIJINBATHCS B XKUPOBOM TKAHU 10
‘Heil' M KWBOTHBIX, OTPULIATENBHO BO3,IL€I/ICTBy51 Ha HEPBHYIO U cep
JIEYHO-COCYAUCTYIO CUCTEMBbL. ‘
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XnopopraHnyeckue croiikue nectuunasl (Hampumep, OIAT
(nuxaop-(AndeHUN-TPUKITOP-METHII-METAH ) ) . OOHAPYXKUBAIOTCH [10Y-
TH BO BCEX OpraHu3max, oOMTalOIMX Ha cyiue u sofe. Pacnipoctpa-
HeHue AT umMeeT rnobansHbiit xapaktep. Ero coznarens I1. Mioanep
6b11 ynoctoen HobeneBckoid nipemMuu. B cBoe Bpems 3TOT fipenapar
ChIrpalt BaXXHYHO poJib 8 60pb0e ¢ TAKMU 3ab0JieBaHUAMY, KAK MATISI-
pus, Xenras JIMX0paaka, anuieMusa tuda u-Ip. -

Cogepxanye TECTULIMAOB U APYTMX 3arpsi3HIIOUK BEHISCTB B
TKAHAX ¥ OPraHax JXUBbIX OPraHU3MOB HAMHOT0 GONblIE, YeM B Cpeje
obuTanust. D10 ABNeHMe XapaKkTepruayerca KoadhGHLUNEHTOM HAKOTIUIe-
Hus (OTHOLUEHNWE KOHLIEHTpALMU B OpraHM3Me K KOHUEHTpaluu B
cpefe). Ouedb BeaUKYN KO3GDGDULIMEHTH HAKOTUIEHUS Y XKUBOTHBIX,
obuTarimx B Boge: y puib — 10—15 ThiC., y MOJITIOCKOB — J10 25 ThIC.

Heb6naronpusaTHoe BO3AEHCTBAE MECTHMIMIOB Ha OTIENbHbIE
nonyasuun (0coBeHHO HACEKOMBIX) MNPHBOIUT K HapYLIEHHIO
cTabMABHOCTH IKOCUCTEM. -

Heopranuyeckue NecTUUMIBL, COAepXKalllie MBIUBIK; DTOP,
PTYTE M [pyrvie 3NeMEeHTHI, O0JanaloT Upe3BbIYANHO BbICOKOII
TOKCHYHOCTHIO. BMecTe ¢ TeM MeCcTHLUAL 3TOTO Kilacca He CHo-
cOOHB! HAKATIMBATLCS B OPraHU3Me U J0BOJNBHO GLICTPO pasnara-
I0TCS B YCJIOBUSIX BHEWIHEH CPENbl.

uoxcunvs 1 QuokcuHonodobnbie coeOuHenls — 3TO BENIECTBA, CO-
JepKaluye B CBOeit MOEKy/ie aTOMbl XJI0pa (MONMXIOPHUPOBAHHbIE
JNOeH30-p-IMOKCHHBI, IubeH30odypaHbl, T.e. TONAUUKIAUECKHE
apoMaTHyecKue CoOeANHEHMS, A TAKOKEe TONUXI0PUPOBaHHble HHde-
HWIbL, MOANBAHWIXAOPHL ¥ AD.). DTH CoeINHEHMS XapaKTEPU3YIOT:
€51 UPE3BBLIYAHO BBICOKON YCTOMUMBOCTBIO K XMMUUECKOMY M O1o-
JIOTHYECKOMY Pa3NOXKEHUIO M ABAAIOTCS! CYIIEPTOKCUKAHTAMU, YHY-
BEPCANbHBLIMUA KIETOYHBIMM SHAMH, TIOPaKaloWMMK BCE >KMBOE.
JIHOKCMHDI BO3HHKAIOT NPY NPOM3BOICTBE APYTUX XUMUYECKUX Be-
LIECTB B BUOE TipuMeceit (HanpuMep, npyu cUHTe3e rekcaxiopdeHo-
N4, XJIOpUpoBaHHKLIX (heHoNoB, repduuMIOB Ha OCHOBE rekcaxiop-
fenzona M xtopaudeHnIosbix 3GUPOB), a TAKKE PU TepMutiec-
KOM PasfioXKeHUM TEeXHUYECKUX TPOAYKTOB, CKHUTAHUKM OCAAKOB
CTOMHBLIX BOMX M APYIUMX OTXOMOB, COAEPXKAlWX MOUXI0PHPOBAH-
Hble 6udeHunbl ¥ NONVBUHWIXIOPKA, 4 TAKXKe B METAUTypruiec-
KO#, MertaoobpabaThiBaloltcil U HeNAI0A03H00YMAXHONK Tpo-
MbiieHHOoCTH. OHM COTEPKATCA B BBIXJIOMHBIX 'azaxX aBTOMOOM-
JIel, XJIOpMPOBAHHOU NHUTLEBOH BOJE.

M3 Bcex TEXHOreHHBIX BBIOPOCOB B atMOoCchepy AMOKCHA CEPBI
cocrasaner 95%. OKUCHgsICh U B3aUMOIENCTBYSE C BOAOI, CEPHUC-
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ThIW ra3 BbIANACT B BMAE KMCAOTHBIX JOXHEH, yBEAUUMBAS KUC-
JAOTHOCTb MOYB, YTO 3HAYUTENHLHO TMOBBILAET PACTBOPUMOCTD
BCEX I'YMYCOBBIX BELECTB, a 3TO B CBOIO OUEPEIb CIIOCOOCTBYET UX
BLIMbIBAHUIO M3 MUHEPATbHbIX TOPMU3OHTOB 1 YCUIHMBAET MPOUece
T10130/1006pa30BAH NS,

PochopHble COeAUHEHUS BXOIST B COCTaB MOIOIIUKX CPEACTE
M C MX ocTaTKaMu NnonafaloT B CTouHbie BOIOb. Pocdop BxoauT
TaKXe B COCTaB MHCEKTULMUIOB (HanpuMep, xjiopodoca).

B oxpyxaroweit cpefe a3oT OPUCYTCTBYET B razoobpa3HoM
COCTOSIHWU, 4 TAKXKe B BUAE COEANHEHUIT a30THOM U a30TUCTOH
KUCIAOT U cofieit aMMOHUS. A30T BXOAUT B COCTAB pa3zHooOpa3HbIX
OpraHMyecKux coeanHeHn. M3 npoMbILICHHBIX BHIOPOCOBR B
atMocdepy a30T nofajaeT B Buge okcupa U auoxkcupa (NO,
NO,). Oxcubl a30Ta aKTHBHO y4yacTBYIOT B (DOTOXMMUUYECKHX
peaKkLMsIX; IPOAYUUPYS O30H K a30THYIO KUCIOTY.

Dpeonsvt, UNN xaadoust, TPEACTABISIIOT COBOM rpyIIny yrieso-
OPOOB. JKUPHOTO psifa, copepxamnx xirop, drop u 6pom. Mpu
KOHTAKTE C OTKPBITHIM I1aMeHeM ¢peoHbl pa3naralorca ¢ obpa-
30BaHUEM TOKCHYHBIX audTop- u dropxnopdocrena. Ins opra-
HY3Ma yejoBeka (ppeOHbl HETOKCUYHBI, OAHAKO WX HEeraTUBHOE
BO3EMCTBHE HA OKDPYXKAIIUYID Cpeny TPO4BiseTcsl B pa3pylie-
HUXA 030HOBOTO cios. PpeoHs He 0O6NaJalOT KOPPO3UPYIOWINIM
JeiicTBreM, He 06pa3yioT B3PhIBOOMACHBIX CMeceit ¢ BO3LYXOM,
MMEIOT BBICOKYIO [LJIaMEIOAaBASIOIYIO CIIOCOOHOCTD.

., XNafoHBL OPUMEHSIOT B KAYecTBE XJIANareHToB, IPOIIeNieH-
TOB B A3PO30JIbHLIX YHAKOBKAX KOCMETUYECKHX CPENCTS, KOMIO-
HEHTOB OTHETYLUAILMX COCTABOB, pacTBOpUTENEH 1 Ap.

B HacTtodiuee BpeMs OJHOWM H3 OCTPLIX NpobieM ABANETCH
YTHAU3ALMA ¥ 3aXOPOHEHUE DPAZMOaKTUBHBIX OTXOIO0B, Mpexe
BCero orxonos ADC. .

B cBa3u ¢ OypHbBIM pasBUTUEM aBTOMOQWIM3ALIMK B NlOCAEn-
HMe rofabl 06ocTpserca npobieMa 3arps3HeHUst BO3AyIIHOTro dac-
ceiiHa KOMIOHEHTaMU aBTOMODOWABLHBLIX BHIOPOCOB — OKCMAAMM
azora, OEH30IMUPEHOM, OKCUIOM Yriaepoaa, Habaomaercs WyMo-
BOE 3arps3HeHUe ropoOAoB.

2.9. TVIOBAJIBHBIE IIPOBJIEMbI
COBPEMEHHOMU HHMBUIN3ALIUN

K octpeiiuum rnobanbHbeIM npobiaemMaM, BbI3bIBAIOIIMM 03a-
604YeHHOCTb COBPEMEHHOFO OOLIECTBA, MOXHO OTHECTU PacMpo-
CTpaHEeHHE TEPPOPU3Ma, POCT HUCHA COLUMANBHO-PEIUTHO3HBIX U
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BOEHHO-TIONNTHYECKUX KOHMANKTOB, YBEAHYEHNE BEPOSTHOCTU
3KONOrHYECKOro KPU3uCa, pocT HpOM3BOﬂCTBeHHOFO TPABMATU3-
Ma ¥ JIETalbHBIX UCXOHOB. ,

Bricokasi BeposITHOCTB FI00aNBHOTO 3KOJOTUYECKOTO Kpusmca
o0ycioB/ieHa - HEMPEKPAIIAIOLIUMCS POCTOM YKUCIACHHOCTN Haceje-
Hus 3emin, ypdaHU3aunel, pacluMpeHyieM NpOM3BOICTBRA, 3arps3He-
HUEM OKpYXKarouleil NpupoiHOH cpelbl OTXOOAMU FIPOM3BOACTBA.

PacuiypeHne X034iCTBEHHON AesTe/IbHOCTH U -3arpsi3HeHue
OKPYXKaloliel cpelbl BEAYT K UCTOIIEHHIO NPUPOAHBIX PECypCOB,
000CTpEeHNIO. DHEPreTHIECKOH. 1 NPONOBOILCTBEHHOR npobieM,
poCTy 3a00/1€BaEMOCTH HACENSHUA M . APYTHM HEraTMBHbIM I10-
CNEeNCTBUSM. »

Jlemorpaduueckuil B3pbIB 1 ypﬁalmsamm POCT YHCAEHHOCTH Ha-
ceneHund -V - ypOaHN3aLus  ABASIOTCS - NpobaemaMi, ob6yCnoBniBalo-

IMAMU HeNpeKpaltaoLnicss pocT POU3BOACTRA, Pe3yWIbTATOM ue-
r0O:0Ka3bIBAETCA 1 HATPY3Ka HA OKPYKAIOWLYH TIPUPOLHYIO CPERY.

Ha npoTs:xeHMn MBOTUX- THICSUENeTUI "HaceneHue 3eMin
POCJ0 Ype3BLYAiHO MeIeHHO, a HAuNHast ¢ 3HoX1 BeNnKux reo-
rpaddr4ecKux OTKPhITHIl TEMIIBI POCTa HAPONOHACENEHUs 3HAUU-

" TeABHO BHIPOCIM M NPUGIM3UINCH K IKCITOHEHIIMANbHON 3aKOHO-
mepHocTu: C 1600 no 1990 r. pocT HaceneHus Obla CXOXK C TUIIED-
60J10i1. B mocneqHme rofisl pocT YMCAeHHOCTH NMPpUbnu3umics K au-
HeHHOMY €O cpelHUM 3HaueHNeM abCOoJI0THOrO IPUPOCTa OKOJIO
90 MnH genosek B rof. ITo.npornoszam doxaa HapogOHaCeIeHNS
OOH, sroT: Temn coxpanurca fo 2015 r., xorga: ob1as. 4McAeH-
HoCTb moneil nocturder 7,5—8,0 mnpa uenosex.

OcHoBHAas OONS NMPHPOCTa HaceNeHUsT 3eMAn TO-IpeXHEMY:
TIPUXOJQUTCS Ha pazBUMBalomyecs ctpaHe Acdpuky, HenrpansHoi
Amepuky, -banxaero u Cpennero Bocroka, lOro-BoctouHoi
Azwnn, a taxoxe Mraun n Knrasg. TnaBHwiM niokasartesnem, onpege-
JAI0IMM IUCTIPONOPLYM B TEMHAAX TIPUPOCTA HACETEHWS, SABJISIET-

cq cymmapHbtit-koadduunent poxaaemoctu (CKP), ycranasnu-
BAaEMbIil KaK CpellHee YUCIO neTeil, poxuaemoe Kax(non SKEHILU-
HOW B TEYEHHUE XU3HU. e e ,

Ecau npeanonoxurts, YTO BCe POAMBILMECH nem BBIKMBYT,
10 1ipy CKP=2 uucaeHHOCTb HaceneHmus 6yneT TIOCTOSHHOMN, a
npn CKP>2 — yBenuunres.

B Hacrosiiee Bpems B BbICOKOPa3BUTHIX cTpaHax CKP=1, 9 on-
HAKO YMCNEHHOCTh HACENEHUS B 3THX CTpaHax TPOJAONXKAET pacTy,
TaK KaK CMEPTHOCTh: YCTYIIAeT POXIAEMOCTH TIO TIPUUNHE yBeMYe-

- HEIS1 TIPONOJKUTENBHOCTH: K U3HH: (TIpupocT coctasnsaeTr 0,6% B rom).
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B cna6opassuthix crpaHax CKP>4,8, yto npusoauT K yasoe-
HMIO YUCASHHOCTH HACeNeHUs B KaXXJA0M MOCNEAYIOIIEM TOKOoe-
Huu (Dpupoct 2% B rof). Pa3HOCTE MEXAY CMEPTHOCTBIO Y POX-
JaeMOCTBIO B Pa3BUBAIOILUKMXCS cTpaHax cocTasaser 15—-30 veno-
ek Ha 1000 yenoBex B roj, a BO MHOFHX Pa3sBUTHIX CTpaHaxX OHa
npubamxaercd K HYJO.

CHipkeHre CMEPTHOCTM B PA3BUTHIX CTPaHaX AOCTUrHyTo 6aro-
[aps BbICOKOH 2(DeKTUBHOCTH CHCTEMbI OOLLIECTBEHHOrO- 30paBo-
OXpaHEeHYs, YAYIILEHUIO YXOha 3a 6OIEHBIMY, XOPOLLEMY IEHCUOHHO-
MY 00€CIIEUEH IO, BHICOKOMY KaueCTBY ITUTAHUYS, YIYYILICHAIO KauecT-
. Ba OKpyXaloluei cpefibl 1 KOMGDOPTHOCTH YCIIOBUIT TpyHa U ObiTa.

BoJiee BHICOKMI YPOBEHD POXAAEMOCTH B PA3BUBAIOILIMXCA CTpa-
Hax 00YCJIOBJIMBACTCA TIaBHLIM 00pa30M 3KOHOMHKOM 3THUX CTpaH:
JETY IPUHUMALOT YYacTHE B TPY/E, YBEIMYMBAS JOXOM CEMbHY.

B rocynapcrrax ¢ pa3BHTON DKOHOMMKOMN pPOAUTENM TIPEXITO-
YMTAIOT UMETh -HEMHOTO. IeTell, HO JaThb MM Xopoiuee -06pa3osa-
HMe, 00ecleunTh BHICOKOE TIONOXEHUE B 061uecme [OBbILLIAA
OpecTHX U 0JarocoCcTosIHUE CeMbH. TR

CylecTByeT HECKOJhKO TIPOTHO30B nanbﬂeumero N3MEHEHHUS
YUCIEHHOCTY Haceneuus 3emnu. ITo nepsoMy BapuauTy (HeycToluu-
BOE pasBuTHe) K KOHLY XXI B. BO3MOXEH POCT UNCIEHHOCTH JI0 28—
30 mapa wenoBek. B 3THX yCIoBMAX 3eMIIS YaKe He CMOXET Tpu
_COBPEMEHHBIX TEXHONOTUAX ODECeunBaTh Hace/ieHUe NMUTAHMEM U
TIipeAMeTaMU NEePBoii HeOOXOANMOCTHA B JOCTATOYHOM KONUYECTRE.
C onpeneseHHOrQ NEPHORA HAYHYTCS I'OJI0/, MacCOBLIE 3a00JIeBaHYIA,
AerpafaLys cpesl 06UTaHKS U KaK CNIeICTBIE — pe3Koe ymeﬂbmeune
YHCEHHOCTH HaCeIeHus.

CornacHo BTOpPOMY BapuanTy (yCTowmsoe pPa3BUTHUE) YUC-
JEHHOCThH  HaCENIeHMs ROJiKHA CTabWAM3MPOBATLCS Ha OTMETKE
8—10 Mypa yesioBex; 3TO MO3BONAET HAAEATLCS, YTO MIPU CYILECT-
BYIOILiEM YPOBHE Pa3BUTHS TEXHOJOrMH ku3HeobecneueHue Oy-
€T COOTBRETCTBOBATH HOPMANLHOMY PAa3BUTHIO OOILIECTRA.

IMpouecc ypbanuzailiy, 3aKHOYAIOIIMIICS B POCTE UMUCIA U
'Pa3MeEpoOB FOPOJOB, POCTE FOPOACKOrO HACENEHMs, U3MEHNUA 0F-
pa3 XU3HU MHOTUX Jiofieil. Y pbaHu3aLis HENpPephiBHO YXYAIiaeT
YCIOBUS KH3HM JIOEH B PETNOHAX, H30IMAPYET UX OT BCTECTBEH-
HBIX DKONOTHYECKUX (PaKTOPOB.

Toponckast cpea Hapsny ¢ GiaraMi’ HaydHO-TEXHUUYECKOTO
nporpecca (yaobctBo, KoMpOpT, IUIOTHOCTL KOMMYHHKaUMH, no-
CTYITHOCTH VIOBJIETBOPEHS pa3INUHBIX TOTpeOHOCTEN U Op.) He-
cet B'cebe U HeraTUBHBIE TOCIEACTBUS — 3arpsA3HeHre aTMOCDEpHI,
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BOJIbI, IPOJYKTOB NUTaHUs, NpeaMeTos obuxona u T.01. Tak, B ar-
MocgepHOM Bo3ayxe roponoB okcuaa yraepoaa (CO) npumepHo B
50, oxenpos azota (N,0,,) B 150, netyunx yrnesogopoos s 2000
pa3 6osbIIe, 4eM B CEIbCKON MECTHOCTH.

B nHacTrosimjee BpeMa FiOUTH MONOBUHA HACENEeHHUsL MUpa CO-
cpelioToueHa B ropoaax. 3a nocaegaue 50—55 net yncieHHOCTD
FOPOJCKHUX XHrenei Bospocia ¢ 730 no 2550 mau venosex, T.e.
noytu B 3,5 pasa (c 29 no 44%).

DHepreTuveckasn npodaema. C poCcTOM UUCIEHHOCTH Hacene-
HU4, CO3AaHNEeM HOBBIX TEXHOJIOTHUECKUX MPOULCCOB U BOBIEYE-
HMEM B HUX Bce OONBILIUX PECYpPCOB 3CMJII/I CBSI3aH M HEYKJIOHHbIHA
pocT noTpebreHns SHEPTHH.

B HacTosimee Bpemsa 4elOBeK HUCMONL3YET IJisi CBOMX HYXI
NPHUMEpPHO B 23 pasa 6onblue SHEPTUM, YeM HEOOXOAMMO Ais ero
cywiecTeoBaHMA. Tak, nia Xkn3HeoOecnedyeHNs 4eI0OBEKa B Cpel-
HeM Tpebyercsa okono 140 BT sHepruu B CyTKH, a [UIsl peantusannu
TEXHONOFMit ¥ Ha obcnyxxuBaHue pacxoayercs 3,2 KBT; npu sToMm
Hanbosbllee KONMYECTBO IHEPrUU B PACUETE HA OJHOIO XUTEJS
norpeb6nsator 8 CIUA (10,5 xBr) 1 27 nanbonee oraThix cTpaHax
mupa (6,2 xBT), a B pa3BMBaIOUINXCS CTpaHaX noTpebrenue sHep-
MY HaXOJIUTCA Ha BpeMeHHOM YpOBHE 3MO0XU J0 M300peTeHus
BNEKTPAYECTBA.

Taxoe orpomHoe norpedieHne 3HEpPruy NpsIMbIM WIK KOC-
BEHHBIM [IyTEM HEelPpEMEeHHO BeET K MCTOLIEHUIO npnpom—mx pe—
CYPCOB-H Pa3pyHIEHUK) IKOJOTHYECKUX CUCTEM,

B 3K0HOMMYECKH Pa3BUTBHIX CTpaHax HAabOANOJAETCS CHUXEHUE
3aTpaT JHEPrui Ha eAVHUILY BATOBOrO HAUMOHAIBHOIO NPOLYKT4
(BHITD), 3a xoTOpYIO MIPUHUMAETCI KOJNHWYECTBO IIPOU3BEAEHHOIA
NPOAYKIMY CTOMMOCTBIO | MaH fon. OmHaKo OJHOBPEMEHHO IIpo-
UCXOJUT yBeJMYeHue NnoTpedIeHUs IHEPIUH, TaK Kak obiliee Koau-
4eCTBO BLINYCKAeMO NPOAYKLINY NPOJOIKAET YBEINIMBATLCS.

B nactosiiee Bpemsi NpoOn3BOACTBO IHEPTUM OCYLLECTBISAETCH
TaBHBIM 00pPazoM 33 CHeT CXKUTaHUs WCKONAaeMOro ToruivBa =
HedTH; rasa, yrid. B CBS31 ¢ MHTEHCHUBHBIM NOTPE0ICHUEM - UX 3a-.
nachl . OBICTPO YMEHBIIAKTCH, MOPOXKIAST OCHOBHYIO 3Hepremqe-
CKyI0 tpobnemy. . , )

Kak u3BecTHO, HCKOMaeMoe TOIIUBO 00pa3yeTcs B pe3ylbTa:
Te GUOIOrMYECKMK TIPOHECCOB, OIHAKO €ro. NoTpebaeHue nNpouc-.
XOAUT CO CKOPOCTBIO, 3HAYNUTENLHO TIPEBbIILIAIOHIEH CKOPOCTh €0
obpaszopanmng. Tak, Ha oO6pa3oBaHme KoaudecTsa HedTH, KOTopast
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pacxoayercd 3a OJMH JIeHb, B €CTECTBEHHBIX YCJIOBHAX HEOOXOAN-
MO TBICSYH JIET. 5

OnuuM 13 ryTeil cOXpaHeHUs IHepreTHIecKuX pecypcoB $IB-
nsercs ux boee pannosdanbHoe ¥ 3G GEKTHBHOE NCITONB30BAHNE
3a cyeT pa3paboTKK W BHEAPEHUS IHEProcOeperaoiUx TEXHOO-
ruit. B wacTtosiee BpeMsa U3 OBLIETO KONMYUECTRA 3aTpavrBaeMoi
3xHepruu aub 30—40% pacxojyeTcst Ha nosie3Hyo paboTy. Yike
M3BECTHLI TEXHOAOIUY, MO3BONMIOLIKE CHU3UTL dHEpTOonoTpebrie-
Hue Ha 25-30% u Oonee. Kpome Toro, akTHBHO BeleTCH TOUCK
anbTePHATUBHBIX MCTOYHMKOB BHEPTUH,

OJHKMM U3 TAKHUX MCTOYHUKOB 3HEPrUN SBAAETCS TEPMO-
anepHbIit cuHTe3. TepMosiaepHas 3Heprusa obpasyeTcs NpU Cld-
AHUY A0EP ATOMOB JIETKUX 3JIeMeHTOB (HarnpuMep, H30TONa BO-
Jopola — AeiiTepus) B OTAMYME OT aATOMHOU 9HEPTUH, KOTOpas
BBLIEJISETCA NPK HENeANY S1ep TAXeNbX MeTalioB. Tepmognep-
HblE peaKiMu IIPOMCXoIaT B HenpaX ConHLa U HEKOTOPBIX 3BE3]
C BBICBOGOXIEHMEM OTPOMHOTO KOJMYECTBA IHEPruM. JlaHHbI
HCTOYHNK IHEPTHN MOXHO CYMTaTh HEUCUEPIIAGMbIM, TaK Kak
3HAYHUTEAbHOE KONNYECTBO «TEPMOSIACPHOTO TOIANBAY — U30TO-
rna BOAOpPOJA NeUTepus HaXOAUTCs B MOBEPXHOCTHHIX BOJAX Ha-
LI€H NAaHEeThI. ] o

OHAKO UCTIOAL30BAHNIO PHEPIUM, BhIIENAEMOi TIPH TEPMO-
AIEPHOM CHUHTE3e, IIPEensATCTBYIOT O4YeHb BLICOKHE TeMIEepaTyph
(nopsnka 10% °C), npu BO3AEHCTBUM KOTOPBIX HE MOTYT OCTABATE
CA B TBEPJOM COCTOSIHAM M3BECTHLIE B HACTOAIIee BpeMa MaTepu-
allbl 1 XUMHYECKNe COeAMHEHUS, UCNOAb3YeMble IJId COOTBET-
CTBYIOLIETO peakTopa.

B kauecTBe ellle OMHOTO MCTOYHHKA IHEPIUH MOTYT CYXKUTh
TOTIIMBHBIE 3JEMEHTbI, KOTOpbie ClIocOOHbBl FeHePUpPOBATE 3JeK-
TPUUYECKYIO IHEPFHUIO 32 CUET XMMUYECKOW peakiluil BOJOPOAA U
Kkuciopoga. Takme 3jeMeHThl yXe ycrnewHo - hyHKIMOHUPYIOT
Ipy peany3almyd a3poKOCMUYECKUX nporpaMm. Hemoctatkom
TOHIUBHBIX 3JEMEHTOB SIBNIAeTCS UX HeOONbIIad MOLIHOCTD.

B riocnegHee BpeMsi BbIPOC MHTEPEC K TPEM OCHOBHBIM IIPHU-

. POIHBIM VCTOYHUKAM 3HEPIUU: COJHUY; BOZE U BETpY. DT HC-
TOYHMKY NPAKTHYECKH HEOTPAHUYEHHb! M 3HAYUTEABHO MEHbLIE
3arpsA3HAIOT OKPYKAIOULYIO Cpeay.

OCHOBHO# HEAOCTATOK IHEPTeTUUYECKUX YCTAHOBOK, HCTONb-
3YIOLLNX 3HEPIUIO COJHUA, BOAL ¥ BETPa, — NX Manasg MOILHOCTL
U BBICOKAS CTOUMOCTb.
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HpumepHo ¢ konua 60-X rr. MpouULIOre CTONETHS HAYANIOCH
6ypHOE Pa3BUTHE SAEPHO SHEPreTUKH (TOCNE TOrO KaK B feKal-
pe 1942 r. B YukarckoM yHUBepCHTETe BrepBhie Obiia OCYILECT-
BJIeHa KOHTPONUpYyeMas LIeNHAa peaklus ).

PaHee cuuTanocs, 4TO dHepreTUUeCcKue SAEPHLIC. pEAKTOPb
JOCTATOYHO HaAeXHbI, 6e3onacHbl U Haunbojee HKONOTHYHBL.
OnHako cepbe3Hble aBapuy U KaTtacTpodbsl Ha aTOMHbBIX JAEKT-
poctaHuuax Beanuko6puranuu, CUIA n Poccuun nokasanu, 4to
MaTepUalibHbl yinep6 Npy aBapuy Ha AAEPHOM DHeprermyec-
KOM peakTope MpeBbliaeT COOTBETCTBYIOLIME MOTEPW Ha IHep-
TeTHYECKON YCTAHOBKE TaKOW X€ MOILIHOCTY, MCIONb3YIOLIEH
MCKOTAEMOe TOILIMBO, HAa HECKONBKO Mopsakos. Tak, yepHO-
OrITBCKAg aBapusl TONBKO Benapycn Hauecna 3KOHOMUYECKU
ymep6 B 235 mupn non.

PaboTaronye B HOPMAIbHOM PEXUME IHEPreTUUSCKUE aep-
Hble’ YCTAHOBKM™ BLIOPACHIBAIOT ' B OKPYXAIOWLYIO - CPEAY OKONO
250 paanoaKTUBHBIX U30TOIIOB, KOTOPAIE BKITIOYAOTCS B OMOXMMITYe-
CKUi1 KpyTOBOPOT M B KOHEUHOM UTOre NOTIaJar0T B OPraHu3M de-
JIOBEKA, BbI3bIBAsA PAKOBbIC 3a00/IeBaAHUS, BPOXKIEHHbBIC YNOICTBA U
JedekThr, CHIBKAsS YCTOMYMBOCTS MMMYHHOM cucTeMbl. OXHaKo
MPUBEPXEHIIB UCMHOJB30BAHUSA SNEPHON ISHEPTETUKM CUUTAIOT,
YTO aTOMHAst 3HEPrus B CBAIW C HUCUYEPIAEMOCTBIO HCKOMAeMOro
ropiodero 6yneT U ganbile pa3BUBATHCA.

2.9.1. DKonornyeckue NpodaeMsl CoBpeMeHHOeTH - - - -

Cpenu mo6ansHbIX NpodjieM OTMEUAKOT IKOXOrM4ecKue rnpob-
7eMbl, BO3HMKLINE B pe3yibTaTe HAy4YHO-TEXHM4ECKOIo Mporpec-
ca, némorpacbw%cxoro B3pbiBa, OTPOMHOro 06bemMa MUPOBOTO
npOU3BONCTBA M 3arps3HeHMs okpyxaroueid cpens.. Hanbonee
AKTYAIbHBIMA U3 HUX ABIAIOTCA:

. % U3MeHEeHWe KnumaTa 3eMiu;

4 paspylieHre 030HOBOIO CJ104;

. # obecrnieyeHue BOHOW;

4 3eMeJibHbIE NPOOAEMbL;

# COKpaLieHme GHONTOrYeckoro pasHoobpasus Guocdepbl 1 ap.

ToxkcuueckHe BelecTsa, NOCTyIaloulye B cpeay oburanus ce-
- IUTEOHBIX 30H, OKa3bIBAIOT HA YE/J0BEKA HE TOJBKO MpsAMOE Hera-
TUBHOE BO3AEHCTBME, HO M BTOPUYHbIC BO3NEHCTBYA (BHUTANSHUE
KUCJOTHBIX JOXKIEH, 06pa3oBaHue (GOTOXMMUIECKOTO CMOTa M Ap. ).
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Hzmenenue kaumama 3emin sBASETCS ONHOM VX OCHOBHbIX ITPo6-
JIeM, BBI3bIBAIOIINX 03200UYEHHOCTL MUPOBOY OOLIECTBEHHOCTH.

Teosoruueckue MCCAeioBaHUSA OCANOYHBIX OTHOKEHUN B 36M-
‘HOW KOope TMOKa3aiu, YTO U3MEHeHUd KiIuMaTa MUMeNd MecTo W B
npoweare 3MoxXu U obycnosieHsl OHY OblIM eCTECTBEHHBIMU
(OPUPOIHBLIMM) TPUYMHaMK. BaxHeitiei -0co6eHHOCTBIO * NPY-
PONHbIX UBMEHEHU I KAMMATa ABASETCS TO, YTO OHY IIPOTEKAIOT B
ropazfo fosee MeLICHHOM TeMIle, YeM IIPOrHO3upyeMble yXKe B
TeKYLLEM CTONETHH, ¥ NTI03TOMY pasinuHbie GOPMBI XKU3HU UMETN
JIOCTATOYHO BPEMEHU. Mg afanTally K U3MEHEHMAM KIMMaTH-
YeCKHUX YCIIOBHI. .

ITo Mepe pa3BuTHs CENLCKOro X03s1HMCTBA 1 MPOMBIILITIEHHOCTH Ha-
pAdy ¢ eCTeCTBEHHbIMU (pakTOopaMM. BCE BO3pacTaroliiee. BAMHME Ha
KIIMMaT Havala OKa3blBaTh XO3AMCTBEHHAN AEATENLHOCTL YeNOBeKa.

Ha nmepBbix 3Ta0ax pa3Buris 3eMIENENUd, C MpUMEHEHHEM

{ BCKYCCTBEHHOTO OPOLICHUA U BHIPYOKON 1ECOB, N3MEHEHUA KIu-
MaTa B OCHOBHOM MMEIU MECTO B. IPU3EMHBIX C0SX aTMOC(hEph!
B pailoHax, TA€ yKa3aHHble paboThl TPOBOAMNUCH Dostee MacuTad-
HO 1 UHTEHCHBHO.

B Hacrogitige BpeMs YCTaHOBIIEHO, YTO BIMAHVE XO3SACTREHHO Jie-
menbnocm Ha FIo0aibHbIA KIMMAaT OOYCOBIEHO BO3HUKHOBEHMEM

"NapHUKOBOIo 2heKTa, 3arpsAzHeHneM aTMocdephbl OKCHUIAMH YIIEpo-
na (CO, CO,), asora (N,0,,), MeTaHa ¥ Ipyrux ra3os 1 Mapos, a TAICKe
a9PO30JISIMY 11 BO3PACTAHMEM TOCTyNatonlet B atMocdepy TEIUIoBOit
JHEPTUH, BLIPARATHIBAEMOIL - B.. PE3yNLTATE : TIPOM3BOACTBEHHOI
JEATENBHOCTHU.

O6wmag TenaeHnus K MOBHILIEHMIO TEMTIEPATYPbI Bo3;1yxa Ha-
yapinasca B XX B., B Hacrosiiee Bpems ycunnsaerca. COrmacHo
qnporuozam OOH B XXI'B. cpejigss TeMnepaTypa Bo3ayxa 3emiu
mnoBbICUTCST Ha 1,5—3,5°C, 4To BBI3OBET TasiHMHE JEAHUKOB W
MONSPHBIX IbJOB, MOAHUMET YpOBeHbL MUPOBOro OKeaHa, CO3AacT
yrpo3y I COTeH MWIIHNOHOB XXUTeNell npubpexHbIX CTpaH U
MOJIHOCTBIO 3aTONMT HEKOTOPhlE OCTPOBA, NMPUBEAET K PAZBUTHIO
IPYTUX HeraTUBHBIX MpOLECCOB (OMYCTHIHUBAHWIO - 3eMellb,
KIMMATUUYECKUM CTUXUAHBIM OeICTBMSM, YBENNUEHHIO ymep6a
MWPOBOMY XO3ﬂHCTBy)

Ona ocnabneuus yrpo31>1 IMO6ANBHOIO TOTETNIEHNS, CHYIXKe-
HUA AHTPONOTEHHOTO BO3AEACTBUA Ha 1iIuMaT 3eMan MUPOBOE CO-
00LIECTBO noanucano Kousenuno OOH 06 n3meneHuu KimMara,
L1e]b KOTOPOW — ROGUTHCS CTAbMIN3ALIUY KOHLEHTPALNW TTapHW-
KOBBIX razop B atmocdepe. s storo HeobxonuMa fanbHeHuas
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pazpaboTka U BHeApeHUHe 3HeprocObeperaloivx TexHonorui, 6o-
jee IMUpPoKoe UCNONb30BaAHUE BO3OOHORNAEMbIX M aNbTEPHATHUB-
HbIX UCTOYHMUKOB IHEPTUU. :

Paspymenue o3onosoro cios 3emmn. O30H (TpeXxaToMHbIE MO-
aekynn kucnopoaa O;) paccesH Hal 3emseit B cTpatocdepHoOT
yacTy atMocdeps! Ha BbicoTe 0T 15 10 50 kM (o1 8—10 KM Ha no-
mocax, or 16~18 no 50 XM Ha 2KBaTOpE) 1 UrpaeT BAXHEAIUYIO
PO/b B COXpAHEHRHMH BCErO XUBOro Ha 3emie.

O30HOBLLA CNOM 3alIMIIAET Joaei U Bclo Onocdepy 3emnu ot
JKECTKOTO YIbTPadHONETOBOrO ¥ MAIKOTO PEHTIEHOBCKOIO U3/yye-
HUH 1 yapTpadroIeTOBON YacTy COIHEYHON paqualni 1 CyLiecT-
BEHHO BJIMSAET Ha paclpeleneHue TeMIIepaTypbl B BEPXHUX CROSX
aTMocOepbl, YTO B CBOIO OUEpEib OKa3bIBAST BAMAHUE Ha KIIUMAT.

Kpome TOro, MCTOLIEHHE O30HOBOTO CaOs BedeT K rubenn
MJIAHKTOHA B 3KBATOPHAILHO 30He, YTHETCHHIO POCTA PpACTEHUHA,
PE3KOMY YBEJIMUEHHMIO TIa3HBIX 1 PAKOBLIX 3a00NEBAHUM, 4 TAKKE
60J1e3HEl, CBA3AHHBIX ¢ ocabaeHNEM UMMYHHON CUCTEMBI Y€Ji0-
BeKa W XXMBOTHbBIX, [IOBBULUEHUIO OKMCIUTENLHONW CHOCOGHOCTH
aTMocdepsl, KOppo3uKu MeTalnoB U Ap. Tak, INOACYUTAHO, UTO
CHIKEHIE KOHUEHTPaLMY 030Ha B cTpaTocdepe TOALKO Ha 1% B
MacwiTabe nyaHersl BHI3biBaeT A0 150 Thic. LONOAHUTENBHBIX CIY-
qaeB NOTEPH 3PEHMUA, YBEINUMBAET Ha 2,6% 4Kucio pakoskix 3abo-
JIeBAHHUH 1 T.II.

B nacrosuiee spems nmpuHATa TOuKa 3peHus (PD. Poyasud u
M. Moauro), 4TO OCHOBHBIMM pa3pyLUMTEIsIMU O30H& ABJIAIOTCH
MHEPTHBIE B OOBIYHBLIX YCIOBUAX HErOPIOUUE, HESJOBUTHIE U He-
COXHbBlE B TPOU3BOLICTBE CUHTETNYECKIE COeINHEHUS XNopdTOD-
YEAEPOIbl, KOTOPble MONYYWiN MIMPOKOE pacnpoCTpaHeHWE Kak
OXJlaXKJAlWHe KNIKOCTH B XOJNOAWIBHUKAX M KOHIULIKOHEpaX
(bpeoHbl), Kak pactBopuTenu (TeTpaxjopMmeTaH, MeTWIX10po-
dbopM, GpoMUCTBI MeTun). XIopdTopyrieponbl MCMOAb3YIOTCS
TAKXXe B TIPOM3BOJACTBE NECTULIMAOB, CPEACTB TyllieHUs ITOXKAPOB, B
GannoHYMKAX € A3PO30JISIMHM PA3IMUHONO HAZHAYEHUSt W T

{Tonanas B BepXHMe CHOM aTMochEphi, 9TU BELLECTBa, UHEPT-
Hble Y 3eMHOM MOBEPXHOCTH, NOJ Bo3aeicTBMeM yabTpaduoaeTo-
BOTO M3AYYEHUS XUMMUECKU MpeobpasyroTcs, B pe3yabrate 4ero
BbIAENAETCS XAOP, KOTOPbIl MPU CTONKHOBEHUU C MONEKYIOM 030-
Ha (O;) BbibuBaeT U3 Hee oiuH aToM. Takrm 0b6pa3oM 030H mipe-
Bpamaercst B xucaopog (O;), a XA0p, oKa3aslWMCh CBOBOAHBIM,
AHAJIOTHYHBIM 00pa30M pazpylraeT CAeAYIOUIYIO MOJIEKYTY 030Ha
U T.0. (10 ZECSTKOB ThICAY MOJICKYIT).
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PaszpyilieHne 030HOBOIO CI0A IPOUCXONUT TAKXKE U B Pe3yib-
‘TATe 3alyCKa MOUIHBIX PAKeT, MOJEeTOB PeaKTHBHLIX CAMONETOR B
BLICOKHUX CJ10siX aTMOCGhEpH!, B pe3yabTaTe UCIBITAHNA SASPHOIO
K TEPMOSIAEPHOTO OPYXKHUS, TIPU JECHBIX TIOXKapax.

I'nobanbHoe MCTOLIEHWE O30HOBOTO C/IOS HAavaJd0Ch NpUMep-
Ho ¢ 70-80-x rr. npouinoro ‘Bexa. B-Hactosuiee BpeMst HaJ HEKO-
TOPBIMK palioHaMyu AHTApKTUKK B ceHTAOpe-oKTabpe KOHLIeHTpa-
M 030Ha B crpaTtocdepe cHUXaeTea Ha 60%.

OnpeneneH cnUcoK 43 25 cTpaH, SIBASIOHIUXCA OCHOBHBIMU
PA3PYUINTENSIMI O30HOBOTO CJIOS (CHIA Anonwns, BenukoOSpura-
Hus, Poccust n np.).

s 3aiuMTH! 030HOBOTO CJIOA OT pa3pylleHuns B paMkax Bex-
ckoM kousenuun (1985) obu1 npuHaT MoHpeanbCKai TIPOTOKOI
(1987) no BemiecTBaM, pa3pyuUIalOLIM 030HOBLI COM, cornac-
HO KOTOPOMY OFipeieNeH MOPSIOK ¥ HOPMbI NO3TAMHOTO CHUXE-
HUsA IPOM3BOACTBA U ﬂOTpeﬁﬂeHMﬂ 030Hopa3pymaxoumx ra3oB U
BELECTB.

B cootsercrenu ¢ [Ipotokonom B 1996 r.-B pa3seuTHIX CTpaHax
OBI10 NpeKpallueHo NPOU3BOACTBO GPEOHOB, TETPAXJIOPUIOB U IPY-
rUX O30HOPA3pyUIAIOIIMX BEILECTB, @ B Pa3BUBAIOIIMXCH CTpaHaX
nporHo3npyercs ux npekpatneHue ¢ 2010 r. TIpuusT TakKe 3anper
Ha [IpOM3BOACTBO MenUTOpOMUIOB M ruapocppeoHos K 2030 r.

Cornacno pesynbTaTaM HEKOTODPHIX pacdeTos, ecan O6n1 IIpo-
TOKOJ1 He Obi MOANMCAH, YPOBHU BELIECTB, pa3pyllalolMX 030-
HOBBII1 C1I0i, GbUTH 6b1 B 5 pa3 BLILIE HblHe cyliecTByomwero. I1pu-
HUMAIOTCSt TAKXKe MEPHI (pa3IMuHbi€ NPOTpaMMbl) O r100anbHON
ouncTke aTMocdepb! OT (hpeoroB, 06pa3oBaHuio B crpatocdepe
BCKYCCTBEHHOTO 030HA C NTOMOILBIO MOLIHBIX J1a3€pOB, KOTOPbIE
Ha BbicoTe 25—30 KM «pacKauuBaloT» MONEKYbi KICI0POLa, a 3a-
TEM C NOMOLULIO COJTHEYHOR paauaLuy npouecc BripaboTku 030HA
NIPOTEKAET ECTECTBEHHBIM ITYTEM,

ObecneuensocTs BOAoH. OCHOBHLIMU HCTOMHUKAMM MPECHOM
BOALI SIBJISIIOTCS] BO3OOHOBASIEMblE TTOBEPXHOCTHbIE BOIbI, 0becre-
uMBalOe NOTPeOHOCTU IBYX TpeTell HacelleHUs, W [OA3eMHbIe
BOMbI, 0BecreunBarolie BOAON OCTaNbHYIO €r0 YyacTb. B CBA3M C
POCTOM YUCAECHHOCTH HAaceneHmnss 3eMIN ¥ pacluupeHueM IoIHE-
HOTO 3emiieaennst 06ecrieyeHHOCTh BOAOH MOCTENEHHO CHIXALST-
cs. Tak, ecny B 70-€ TT. NPOUINOroO BeKa Ha OJHOTO XUTes Haulel
TIAHETH fpuxoauiock 11 Twic. M3/F0ﬂ, TO K KOHUY XX B. 0becne-
YEHHOCTh BOJOM CHU3MAACKH RO 6,5 ThIC. M3/r0J1. Q06beMbI TIOTPED-
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JEHVSL MOA3EMHBIX BOJ BO MHOTHX PErHOHAX 3eMJiM 3HAYNTENIbHO
fIPEBBILIAKT UX BO30OHOBAAEMOCTDb, UTO SIBASIETCA NPUYUHOMN I1a-
JIeHUs UX yposHa oT 1 1o 3 M/ron.

OcobedHo ocTpblit gedduluT BONLE UCHHITHIRAET HAceNeHue
bnuxnero Bocroka u CesepHoit Adpuxy, a Taxke Muauu, Ku-
tas, Mexcuku, CIITA u nexoTtopwix ¢ctpan CHT.

~fIponomKaeT yxyalaTbCcs KauyecTBO  BOMHBLIX pecypcoB, 00y-
"CAOBJIICEHHOE 3arpsi3HeHNeM NPOU3BOIACTBEHHBIMU OTXONAMH, CTO-
KaMH C CeNbCKOXO3SIMCTBEHHBIX MMOJieH, rOPOICKUX ¢ MPOMBILL-
JIEHHBIX TEPPUTOPUI.  arps3HeHHUe MOBEPXHOCTHLIX BOA CTano
npuobpeTaTh rnodaibHbIf Xapakrep.

B cBsi3u ¢ HEXBATKON ¥ HU3KHMM KauyeCTBOM BONBI BO MHOTUX
pa3sBUBAIOIINXCA cTpaHax Asuu u Adpuku npudauHoi oxono 80%
Bcex 3aboeBaHMi1 HACEJIEHNS ABASIOTCS T10XUe CAaHUTaPHO-TUTH-
eHuyecKue ycirosus ObiTa.

3emensHbIe NPoOJeMbl. B CBSI3U ¢ COKpallleHUEM 3EMETLHOTO
doHpa, CHYXKEHUEM [UIOAOPOAUS M Jerpamaludeidl MoYBEHHOrO
ITOXpOBa MpobiieMa 3eMeNbHBIX PECYPCOB B HACTOSIILEE BPEMS CTa-
JIa OIHOM U3 KPYNHENLINX 9KONOrMYecKux npobieM u npuobpena
ro6aNbHBIA XapakTep. v

OCHOBHBIMY TIPUYMHAMY NErpajalMU MOYB ABISIOTCA 3DPO-
3Usl U 3aCOJIEHUE UX B pe3ynbTaTe OpO[HeHVIﬂ a TaKXe TCXHOT¢H-
HOTO 3arpsA3HeHUs.

CnoBo 3posusa NMPOUCKOAMT OT JIATUHCKOTO erosio, 4YTO
03HAYAET «Pa3benaThy. DPO3US II0YB GbiBaCT BOIlHaH " BeTpOBaﬂ
4TO 06YCNOBIEHO HAKTOPAMH, BblabmaxomnMu €€ pasBUTHE.

Bodnas apo3nst NOApasfensieTcs Ha nogepxnocmuyio (ILIOCKOCT-

HYI0) W Auneiinyio (OBPaXHYH) — pa3Mmbis TOYBbI ¥ MOJTOYBBL.

Dpo3usa - SABIAETCS €CTECTBEHHbLIM . TEOJIOTMYECKHUM Tipoliec-
COM, KOTOpblil ycyrybasieTcst HepaurOHANbHOCTHLIO  CENbCKOXO-
3AACTBEHHOTO nponsBoncma, ero uHreHcHdHKauuMe, coxpalue-
HUEM JIECHBIX YIOLNIA. . ,

- -Bempoeas 3po3Hsl BLI3bIBAETCS MbIIbHBIMY OYPAMHU, FIPH 3TOM
BeTep CrocobeH BbLAYBATL CJOM TOYBBLI TONLIMHON . 10—25 cM,
NOAHMUMAS €r0 Ha BHICOTY 10 3 KM.

‘OTuyre BeTPOBOH-3p0O3UU OT BOOHOW COCTOWT B TOM, 4UTO

. .BETPOBAA IPO3UsL HE CBA3AHA C YCIOBUSIMU penbeda, T.e. OHa MO-

2KeT HabMoNAThCS Ha COBEPILIGHHO BIPOBHEHHBIX MIOIANKAX.
[Ipu BeTpOROIT 3pO3NY TIPOUCXOINT: BHIIYBAHNE JIHIIbL MeXa-

HUYECKUX 3IEMEHTOB fI0YBbI, 2 IPY BOLHOMN, KPOME TOTO, TPOUC-
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XOIUT PACTBOPEHWE B TeKyIUeil BOE MUTATENbHBIX BELUIECTB U KX
yaajdeHue,

B pesynabTaTe 3po3uMu B NOYBAX yMeHbIAeTCcs COOepXaHue
azora, pocdopa U Kajausl, a TaKXKe OpraHUYecKmnx BEILIECTB, ONpe-
HeNdI0WUX IVI010POAYE 3EMETb.

Coxpanenye OHOJOrHYECKOro PasHoofpazusi. DTo- Heobxoau-
MOE YCNOBHE NMOAACPXKAHMS HOPMAIBHOTO COCTOSHUA, 3BOIOLUHN
U GyHKUMOHNPOBAHUS 6uocdepsl, OCHOBOI uero spjsdercs 61o-
TUYECKU# KPYTOBOPOT BELIECTB U NEPEHOC IHEPTUU.

ITon BnusitHUEM reojOTMYECKUX NPOLIECCOB U M3MEHSIONIEro-
¢ KimMata 3emiid 6UoNIOTHYEeCKHE BUIB B PE3YAbTATE SBOJIOLIMM
BbIMUpaM, BO3HWKAIU APYrue M, HOCTUIHYB CBOEFO paclBETa,
CHOBA MCYE3aJIH, 2 HA CMEHY UM BBLICTYH A HOBBIE;, U3MEHSIUCH
TAKKE U Ueble GIOTUYECKHe cOOBIIECTBa. DTOT MPOLECC B 3BO-
monun 6uocdepsl CoBepLIAETCsS] Ype3BbIYaiHO MEIJIEHHO U Tpo-
JOKAeTCsl HECATKN MIJUIMOHOB JIET.

B HacTOslIeE BpeMs TIaBHON CHIOH, Tpeobpasyromeil pacTu-
TEALHBIA WM XUBOTHBIH MHD, SABAsSETCA XO3SIHUCTBEHHAs! HEsATENb-
HOCTb YeJoBeKa.,

CornacHO CTAaTMCTHYECKUM JaHHbIM, B HACTOSLIEE BpeMst
OKOJIO UETBEPTH MWLIMOHA BUAOB pacTeHmit (1/8 uvacth) Haxo-
JMTCS TIOf Yrpo30il Ucuye3HoBeHUA. I1pubausntensHo 25% Bcex
BUIOB MieKONUTAOIINX ¥ 1 1% BUOOB NTHUL TAKXKE TPO3UT HACUE3-
HoseHue. IIpomormkaercs WCTOLUEHUE PLIOHBIX MPOMBICIOBBIX
panoaoa Muposoro okeaHa.

Onuoit u3 npobneM’ BTopanoro nponcxoxneﬂm smnmorc;l
TaK Ha3biBaeMble KHCIOTHRIE HOXAHM,

' TepMHUH «KHCTOTHBIE AOXIUY ObUT BBENEH BIEPBblE AHTNMIA-
ckuM nHxeHepom P. Cmutom B 1872 r. Kucnotdble HOXIM,
coiepxkaliye pacTBODhI CEPHOW W a30THOM KMCAOT, HAHOCAT
3HaYUTENbHBIN Yiilepd npupoe 1 XO3SIICTBEHHBIM COOPYXKEHUSIM

"V 'BO3HMKAIOT B PE3yAbTaTe COENVMHEHMS C BONSIHBIMK ITapamu
BO3IyXa OKCHAOB Cepbi ¥ a30Ta.

Oxcupnbl U TMOKCHIbI CEPBI Y a30Ta BLIAENAAOTCS TpU CKNra-
‘HUM A1000T0 MCKONAaeMoro TofiuBa (yroiab, TOpOYNe ClaHLbl,
Ma3yT 1 ap.). OcobeHHO HaChILEHHBIMY CEPHUCTHIM ra30M siB-
JS0TCS BBIOPOCH IPK CrOPAHUH BLICOKOCEPHHUCTHIX yIjleil ¥ Ma-
3yTta. OKCUIbl 23073 06Pa3yTCA B pe3yibTaTe COERMHEHNH a30Ta
C KMCIOPOJOM BO3JyXa IIpW BBICOKHX TeMIepaTypax, TJias-
HBIM 00pa3oM B IBUTATENAX BHYTDEHHCI‘O CropaHNs U KOTeNb-
‘HbIX YCTAHOBKaX.
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Kucnothble 10X a4 ryduTebHO BAUSIOT HA XHUBble OpraHus-
MBI OTKDBITHIX BOHOeMOB (pek u o3ep). Iloa ux Bo3aencTBUEM
CHYDKAETCS! POAYKTUBHOCTE MIOYB, MEHRETCSl COCTAB NOYBEHHDIX
MUKpooprauuzmMoB. OcobeHHO O0NBLON Bpe] KMCAOTHbIE TOX AU
HAHOCHT JIECAM W CEILCKOXO3SAMCTBEHHBIM KyNbTYpaM. B pe3yiib-
TaTe WX BO3AEHCTBUS DPa3BUBAETCS CYXOBCPLIMHHOCTbL JEpPEBLEB
Ha 0OMbIUUX NeCHBIX miomansx. OCobeHHO CTpajaloT XBOUHbIE
JepeBbsi. OHH XKENTEI0T, KPOHa MX U3PEXMUBAETCS, MOBPEXAALOT-
csl MeNIKKe KOPHU. Y JUCTBEHHDbIX AEPEBbEB UBMEHSETCH OKpacKa
AUCTbEB, I'OHET KPOHA, MOBPEXIaeTCA Kopa. Y CeNnbCKOXO35i-
CTBEHHBIX KyAbTYD [IOBPEXKAAIOTCA MOKPOBHbBIE TKAHH, U3MEHsIET-
cs oOMeH BeLiecTB B KieTkax. OHM 3aMeJIsSIOT POCT U PasBUTHE,
CHUKAETCA CONpPOTUBNAEMOCTh 3aD0NMeBaHUAM U B PE3yNibTaTe fa-
JAeT yPOXKANHOCTD.

Kucnorxele [0XAu HaHOCAT 60/bILON yniepd mamMsTHAKAM
apXUTeKTYpsl (MPaMop 110] BO3AEHCTBIEM CEPHOI KUCAOTHE Mpe-
BpaaeTcs B rufic). OHM yXynlWatoT Ka4eCTBO NUTHEBOM BOBI, 3a-

IpsA3Hss ee TOKCM‘{HbIMH METAJNIaMU — PTYThIO, CBUHLIOM, KaAMU-
eM W T.0I.

2.9.2. PernonanbHbie 3K0J0rHIecKue npodaembl
crpan Conpyxectsa Hesasucumeix I'ocymapern
1 Pecny6ymku benapycs -

Co3sganue B0 BTOPOI nonoBuHe XX B. KPYNHBIX MPOM3BOAU-
TENbHBIX CWI, UX pa3Mellene 6e3 yyera 3KOJOTHYECKHUX OCOOEH-
HOCTeil,"CTpeMIEHHEe TONYYUTH ObICTPbA IKOHOMUYECKMH 3¢b-
dexrT. TIPUBE/M B PSLE PETMOHOB CHI K pa3spylueHHIO IPUPOIHbIX
KOMTIJIEKCOB, ACTOIEHUIO PECYPCOB, HAKOIUIEHUIO 6OBIIOTO KO-
JINUECTBA OTXONOB M HCKITIOUCHH IO 3HAYUTEALHBIX TEPPUTOPUIL 3€-
MENBHbLIX YroAUM U3 CeNbCKOXO3SIHCTBEHHOTO NPOU3BOLACTRA.
Y4acTKu 1 TEPPUTOPUN CTPaH, rae B PE3yNbTaTe XO34ACTBEH-
HOIl JeATeNHpHOCT NPOU3OUDIN YO0KHe HeobpaTUMble H3MEHE-
HUS CPEdbl, MPUBENLINE K CYIIECTBEHHOMY YXYRIUEHWIO 310 POBbS
HaceNleHUA, HapYWeHUO NPUPOTHOro PaBHOBECUS, PA3PYLIEHUIO
IKOJOrMUECKHX CUCTEM, Aerpagalluy 1mous, OCKYAHEHUIO (PAopsl
n GayHbl, IPUHATO HA3LIBATH 30HAMHM IKOJIOTHYECKOTo BencTeus
‘(3akoH Pecnybnuku bBenapych «O6 oxpaHe OKpyxXarowel cpe-
Ibi») WIK MOBBINEHHOrO 3Kojorvueckoro pucka (Poccuiickas
Denpepaunga). :
K kouny XX 8. miowans reppuropuit 8 CHI', oTHOCAIIMXCS K
'30HaM TOBLILLIEHHONO 3KOJOrHYeCKOro pucka, COCTaBmiIa, 1o gaH-
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nbiM OOH, okono 4 MiH kM2, 4To cooTBeTcTayeT miomanu epma-
nun, Gpannnn, Ucnauuy v BeauxobpyutaHuy BMECTe B3ATHIX.

Hepocnomuumeiil yuwepd 3koHoMuke Benapycu HaHecna dep-
HOOBIIbCKAS KaTacTpoda, NOBAeKLIAs PEAILHYIO YTPO3Y 30POBbLIO
¥ XM3HU MWUIMOHOB Jiofeii. OT pagyoakTUBHOTO 3aTPs3HCHUS
MOCTpajanu TeppuTOpun YKpauusl, Poccuu, Kazaxcrana. Dtomy
CTIOCOOCTBOBANIO W CTPOUTENLCTBO B 40-¢ IT. XX B. aTOMHBIX BOCH-
HblX 3aBofoB Ha IOxHom Ypane (Yensbunckas 001.), MHOrONET-
HUE siiepHble ucnbiTaHus B KazaxcraHe (paiioH CeMumanaTWH-
CKa), a TaKXKe B3PbiB TEPMOsIEPHOTo ycrpoiicTsa Ha Hosoit Jemie,
B PE3YJIbTAaTE KOTOPOTO YPOBEHb PAAHOAKTUBHOTO U3NYyYEHUS [1pe-
soicvl poHoBble 3Hadenus 8 100—1000 pas.

Hero3obHoBAsIEMOE UCTIONBL30BAHME BOABI I OPOLICHHUS
MJaHTALMA XJIOMNYaTHHKA IPUBEIO K PE3KOMY COKPAILEHHIO CTO-
Ka pek Amynapbu u Ceipaapbi B Apajibckoe Mope. B pesynbrate
ypOBeHb BOABI B MOpe yniaj 6ojiee ueM Ha 12 M, a 06beM ee YMEHb-
WAJicA Ha 60%. B cBA3M C BhICAIXaHUEM APaNbCKOTO MODS HabIoO-
IaTes KaTtacTpoduyeckue usMmeHenus npuponsl Ilpuapanss.
TIpon3owno vccyuieHne U 3acoNeHune 3eMeNb B JeNbTaX 3THX pex,
ray6oKasi Aerpajalust 3KOCHCTeM, KUBOTHOTO M PACTHTENBHOIO
Mupa CaMOTr0 MODPA ¥ NPMUIEraloIMX K HEMY TEPPUTOPUA.

" B pesynbTare pe3Koro yXyalleHHsi CAaHHTAPHO-TOKCHKOJIOTH-
4eCcKoM U priGOX03sNCTBEHHOM 06cTaHOBKY B 30He Kacnuiickoro
MODp$# 3KOJIOTHYECKast CUTyalyst 3TOTo BacceiiHa TaKxKe OUEHNB2-
erca KaK KpU3UCHasl. B 3TOM peruoHe npousomia noJiHas gecra-
GUNM3AUS CUCTEMBI camoounuiedus OacceilHa M BOAOXpaHU-
gt TIpogoskaetcs Aerpajauns 3KoCUCTeM TPUTOKOB Bonru.
OcobeHHO ocTpas skonoruyeckasi obcTaHOBKA HabmwouaeTcs B
Ceseprom [lpukacnuu. 34ech MPOrHO3MpyeTcs HalibHeliee
YXVILIEHNE SKOJIOFNYECKON CUTYALNH B CBA3Y C PE3KUM yBeJye-
HKeM A00buM HedTH Ha KacTIUMHCKUX MECTOPOXAEeHHIX. B cBs3n
¢ MOALEMOM YpoBHR BoAbl B KacrumilickoM Mope obocrpsercs
npod/ieMa BOJOCHADXKEHUS NTPUO PEKHLIX TEPPUTOPHIL, _

[To HexkoTOpbIM AaHHLIM, B-POCCUM 30HbI MOBHILIEHHOTO 3KO-
JIOTUUECKOTo pUCKa cocTapasmior okono 10% Bceil ee TeppuTOpUY
¢ HaceneHHeM okono 70 MiIH venosek. Bo BCeX 3TUX 30HaX pacTeT
3a00J€BaEMOCTS MIOJIEH, YBETMYNBACTCS CMEPTHOCTD, CHUXAETCS
NPOAYKTUBHOCTDb 3€MeJIb, CTOILAIOTCSt MPUPOJHBIE PECYPCHI.

Tsxenast 3KOAOrMuecKas CUTyalMs CIOXUIACh B 30He APKTH-
KU, ocobeHHo B. MypmMmanckoi obnacty (r: Hopnnbek). 3xech Ha-
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BaioaaeTcs 3arpsS3HeHye BO3AYLIHOM cpellbl 1 c6poC CTOUHbIX BOI
B pe3yiibTaTe NeATENbHOCTH MPENNpUATHH UBETHOU METALNYpTruu.

BaxkHeiiet skonornue ko npobnreMoit asagercs coxpaHe-
HHE TIPUPOAHOTO KoMILIeKca OacceliHa o3¢epa balikan. baiikan —
YHUKAJIbHOE MpecHOoe 03epo, 3aHUMaloliee TepBOE MECTO B MUPE
no rnybune (1,6 kM) 1 06bemy Boast {23 600 km?). B BeM conep-
xuTcsa okono 20% obbema MUPOBBIX M cBullle 80% TipecHbIX BOX
CHTI'. Dkocucrema Batikana ornuuaercs bonblumm G0OraTCTBOM.
B o3epe oburaior He Medee 2400 BMIOB 1 PAa3HOBUIHOCTEH Xu-
BOTHBIX ¥ pactrenuit. Quo oOnagaer O0COOEHHO TOHKUM
HHONOrMYECKUM MEXaHM3MOM CaMOOYMILIEHHA BOJ, OCHOBHAA
poiib B KOTOPOM MPUHARNEXUT ' 300IUIAaHKTOHY, WMEIIeMy
GUIBTPAUMOHHLIN TUM NMUTAHUSA M IPONyCKaouleMy yepes cebds
BOAY 03€epa.

PazBuTue TIPOM3BOACTBA, HEPALMOHANBHOE WCIOAL3OBAHUE
[IPUPOIHBIX PECYPCOB B PETUOHE MPUBEIU K YXYALIEHUIO TUAPOXW-
MUYECKOro COCTOAHWSA O3epa U ero NPUTOKOB, 3arpsA3HEHUIO aT-
Mocephl, Pa3BUTUIO 3PO3MOHHBIX HPOLECCOB, Jerpanally XXHUBbIX
oprannsmMos batikana ¥ T.4.

DKoaoruyeckue upodnemsl Pecmybauku benapycs. Hebnaro-
MPUATHOE COCTOSIHME OKpyXawileh cpenst B Pecnybnuxe bena-
PYCh ABASIETCS CNENCTBMEM MHOTONETHErO Pa3BUTUS PeCypcoeM-
KMX, MHOTOOTXOHHBIX OTpaciaei Marepnaﬂbnoro IPON3BOACTBA
be3 yueTa eCTeCTBEHHBIX ¢nocobHoCTel npnponHon ‘cpelipl K ca-
Moperynﬂuun 11 BOCCTAHOBIEHUIO.

Haubonee aKTyanbHbIMH 3K0ﬂomqecxnmn npoﬁnemamm Pec-
nybauku benapycs sBasoTCa:

¢ 3arpasHeHue Gosiee 1/5 TeppMTopMM paﬂnonymnﬂamn
(3arpazHero 22% CeﬂbCKOXOBHMCTBeHHMX N MIOYTH CTONBKO XK€
JIECHBIX YTOanit);

¢ MHOrOKpaTHOE MpEeBbILIEHNe HOPMATUBHOTO YPOBHS 3a-
rPASHEHUS OTXOAAMNI TIPOM3BOACTBA BO3AYLIHOrO facceiHa B ro-
pofiax ¢ BbICOKUM YPOBHEM I1POMBIILJIEHHOCTH U BONbIIMM nap-
KOM aBTOTpPAHCNOPTa; .

4 WCUe3HOBEHHNE MHOXECTBA MANBIX PEK U PYUbEB B pe3y/ibTaTe
KPYMHOMACIWITA0HOTO OCYIIEHMs 3260104EHHBIX 3eMENb;

# ysenuvueBMe 3arpsS3HeHns BOL MO BCEM DEeKaM MpH COKpa-
LEHWK 00611ero odbema cHpacrBaeMbIX B HUX CTOKOB, . UTO CBULE-
TEJILCTBYET O HAPYILEHWH NPOLECCOB CAMOOYMHIEHHS BONOEMOB;
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# 3aTpA3HEHUE CTOYHBIMHU BOJAMM YHWKaAbHLIX BOAHBIX 00b-
ekToB — 03ep Hapous, Cutsass, [onyoux v Bpacnasckux;

¢ HeOnaronpuUaTHAd CUTYyalUs B CEALCKON MECTHOCTH, 00y-
CJIOBAEeHHAS BO3NEHCTRIIEM HA Cpey ODUTAHUS OTXOLOB KPYTHBIX
KUBOTHOBOZUECKUX KOMIIIEKCOB, XMMM3aLIMEH CeIbCKOrO XO3s1i-
cTBA, VCTIONb30BAHMEM THXEJIOBECHOM CENhCKOXO3ANCTBEHHOM
. TeXHWKH, UIBATHEM TIJIOAOPOJHBIX 3eMeb WIS HeCeNbCKOX03a-
CTBEHHBIX lesel, 3po3Ueil MOUYB aHTPOHOTEHHOIO MPOUCXOXKHAE-
HUS, YChIXaHUEM JecOoB U TpaHcdopMauMeii 0UB B pe3yibTaTe
KPpYIHOMAaCIUTaOHO ! MenropaLuu 1 ap.

Haubonee cepbe3HON 3KOJOTMUecKOH NpodieMoil ocraeTcs
' PagMOAKTHBHOE 3arpsa3HeHNUe TEPPUTOPKUHM, Ha KOTOPOIi TPOXKMBa-
eT 2,2 MJH yenoseK (cBprue 3600 HaceleHHBIX ITYHKTOB, B TOM
uncne 27 roponos). Octpee secero a1a MpobneMa crout B I'omesin
ckoit 1 Morusiescko#t 001acTAX, e paluOHYKINIAMY 3arpasHe-
HO 68 u 35% tepputopuu. B Bpectckoit, I'ponnerckoit u Mun-
CKOI1 06J1aCTSX 3arpa3HeH0 pajuodykiiamu 13, 7 1 5% rnowany,
B Butebckoit — oxono 1%.

TloBBIUEHHBIH YPOBEHD palMalyny, pa,llI/IaLU/IOHHOC 3arpssHe-
_HUE [104B, BOJ U APYIMX NPUPOAHBIX pecypcos Bemapycu oTpuua-
TeNLHO CKA3BLIBAETCH HA COCTOSTHUM 3A0POBbA HACEJEHHA, YTO Bbi-
paxxaercsi B pocte 3a60A€BAHNI IHAOKPUHHOM CUCTEMBI, CUCTEMBI
5 KpOBOOGpameHm OHKOJIOTHYECKHX 3a00NeBaHMUIL.

Ha 3arpsi3HeHHbIX PAIMOHYKINAAMM TEPPUTOPUSAX NpOXUBAET
530 Toic. meTedl M MOAPOCTKOB; 320071€BAEMOCTh PAKOM LIUTOBU:
HOil XKesie3bl B OCIEHUE TOABl KOJebneTcs B npepenax 2,5—3 ue-
sioBexa Ha 100 Tuic. geteil, YTo NpUMEPHO B 5—6 pa3 BhiLle, YeM B
- cTpaHax Esponbl, rfie 3TOT NoKazatelb He npesbiuaet 0,5 yenone-
ka. Cpenm HeTcKux 3a60JIeBaHMil pacTeT VAEHbHbI/ BEC BPOXAEH-
HbIX M HAC/NENCTBEHHbIX MAaTONOMMA, OOYCIOBNEHHBIX HAMYHEM B
oxpyxa;omem cpefe AONOMHUTENbHBIX MYyTareHupix (akTopos.
- Hauanca poct 3ab60/1eBa€MOCTY M Ha TEPPUTOPUSIX C HEBBICOKHUM
- YPOBHEM 3arpsI3HEHUs.

Cepbeanoit npobnemoil B pccnyﬁnuxe ABAACTCA TAKXKE 3arpss-
HeHHe aTMOCHEPHOT0 BO3NyXa B KPYIHbIX rOpoJax U MpOMbIL/ICH-
-HBIX LeHTpax. [10 mokasaTenio MHAEKCa 3arpsS3HeHUs aTMochephl
(U3 A) pricoxrie YPOBHY 3arpsisHeHus BO3AYIUHON cpelabl Habiio-
“narores B Morunese —8,8-10, Bo6pyncx<e - 6 3-7.7, Tomene —
4,5-7,1, Burebcke — 5,8-8,3:
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OcHoBHBIMI UCTOUHHKAMU 3aTPsA3HEHNs BO3AYILUHOTO Dacceit
Ha ARISIOTCS aBTOTPAHCNIOPT, 00BEKTHl IHEPTETUKY U [1POMBILLUIEH-
Hbie npeanpusTus. B ctpykrype BolOpocoB npeodnagaloT OKCHUL Y-
nepoaa (CO) — 55,3%, nuoxcun cepul (SO,) ~ 11,5, yraesoaopoisl
(C,H,,) — 10,2, okcuapr-asora (N,0,,) —10,1% u np.

HnoKcuA cepbl M OKCUAB a30Ta SIBAAOTCS UCXOAHBIMU BELLLE-
cTBaMu Wig 00pa30BaHMT KUCIOTHBIX OCAKOB, KOTOPbIE YOUTENb-
HO BJIMSIIOT Ha 3KUBOM MUD NMOBEPXHOCTHbLIX BOAOCMOB, MOBHILIAIOT
KMCIOTHOCTh, YHUUTOXAIOT 16Ca M NOCEBb!, YCHINBAIOT KOPPO3HIO
METAJIOB, PAa3pYLUAIOT OONMUUOBKY 3IaHUN 1 COOPYKEHUMN.

B pailonax aBTomarucTpaneil, NepekKpecTKOB MarhCTpalbHBIX
VAUI TOPOJOB BO3IYX 3arpsisHeH hopMasibaeruioM, OCHOBHBIM HC-
TOYHUKOM KOTOPOTro aBasgercyd astotpaHcnopt. Ipumepuo 30% ot
obiuero obbema BbIOPOCOB CTALIMOHAPHBIX UCTOUHUKOB B aTMOCHDe-
Py MPUXOIUTCS HA AONIO SNEKTPOCTAHUMEA, OKONIo 15% — Ha XuMU-
yeckue ¥ HedpTexumMuyeckyre NpeanpusTus.

OnpeneneHHbie IPoONEMEl BLI3bIBAET aHTPOMOFEHHOE 3arpa3-
HEeHNE BONHBIX OOBEKTOB. :

BoAbWIMHCTBO peK pecnydanMKu OTHOCUTCA K KaTeropuil yme-
PEHHO 3arpA3HEeHHbIX ¢ UHAEKCOM 3arpasHenus soan (M3B), pas-
HeiM 1--2,5. B nocnenuue rojs! Habmonaercs ysennuenue M3B mo
MHOTHM peKaM pecrtyGapKy, 4To Ha (poHe COKpalleHHs NocTynan-
LHIMX CTOYHBIX BOH CBMACTENLCTBYET O HApaCTaHUM CKOPOCTH BTO-
PUYHOrO 3aTPA3HEHHsS U Jerpafgalin NnpoLeccoB CaMOOUYULUEHUS
BOJOEMOB. ’ :

YxynuieHyue KayecTBa MOBEPXHOCTHLIX BOA B Benapycu o0y-
C/IOBJICHO COPOCAMM B HIX HEOUMUIEHHBIX WY HELOCTATOYHO OYY-
IEHHBIX MTPOMBILIEHHBIX ¥ XO3ACTREHHO-0bITOBBIX CTOKOB, 4 TaK-
Ke MOCTYOACHMEM JIMBHERBIX U TallbIX BOI ¢ TOPOICKUX TEPPUTO-
puit 1 cenbckoxo3stiicTBeHubiX yroauit. Tlpn 3ToM caMbIM Kpyn-
HbIM VICTOUHMKOM >KWAKMX OTXOROB. ABNSIOTCH ObITOBBIE CTOKH
(65% romosoro ofbema cbpoca CTOUHbBIX BOX).

AxTyanbHo# st pecnyOiiuky siBRsieTCst pobaeMa cocToqanus
MOAZEMHBIX BOJ, KOTOpbie B 00beme TMOTPebieHNst COCTABAMIOT B
cpeaneM 43%. Bblcokas npoHMUAEMOCTh NOPoL ObycnognusaeT
cnabyro 3alUIeHHOCTh 3THX BORL OT FIOBEPXHOCTHOTO 3arpsizHe-
HUS, UTO CKA3BLIBAETCS HA yBeJUUEHHMY NX MUHEpAIM3ALINUH, COaeD-
JKaHUST B HUX XIIOPUAOB, CYTbDATOB HUTPATHOIO a30Ta ¥ Ap.

- QcoBeHHO 3HAYMTENBHOE 3arpa3HeHue IPYHTOBBIX M TOA3EM-
HBIX BOJ [IPOUCXONAT B pailOHaX NPOMBIWLINEHHLIX HEHTPOB, FOPHO-
H0OLIBAIOIINX TIPEANIpUATUN, -HePTEXUMUYECKHX [POU3BOACTB:
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Taxk, B pailoHE CONCOTBATIOB W XPAHWIAL CONMIOPCKUX KaTHAHbBIX
KOMOUHATOB rnybuHa 30Hb 3arpsisHerust npessiuaet (00 M, a Mu-
nepanu3anus soa nocturaet 300 r/n. 3arpsasHeHue oA3eMHBIX
BOJ HaOMOHAETCs B palloHax pa3MeilieHus BOJ03a00PDHBIX CKBa-
JKMH B XXWIbIX 30HAaX, B PalloHe OUMCTHBLIX COOPYKEHWM, CRAJIOK,
XUBOTHOBOIUECKUX HepM U T.0N.

BojpocHabxeHue CeNbCKOrO HaceleHUs B OCHOBHOM . OCYIiie-
CTBASICTCS 32 CUET HErNyOOKMX UHAMBUAYANLHBIX KONOLUEB, Kade-
CTBO BOAbI KOTOPHIX He COOTBETCTBYeT HopMaTusaM (75%). Hond
HaCeNeHUs!, UCIIONb3YIOErs nogobHble MCTOYHUMKU, Konebnercs
oT 52% B MuHcKoM obnactu no 79% B bpecTckoii.

Baxxuol 3Konorudeckoi npodnemMoit pia benapycu asnsieTcst
Takke aerpaganys JaHawadToB, Bbi3BaHHAsl HEMONHLIM U3BJIeUe-
HUEM I10JE€3HBIX MEMEHTOB MPU J00BIYE MUHEPATLHOTO CHIPbS, OT-
CYTCTBHEM KOMIUIEKCHOCTHU eT0 nepepaboTKu, 4To BedeT K CKOIlle-
HUK OrPOMHOTO KOAMYECTBA OTXOAOB IMyCTOH NOpoabl Ha TEppPUTO-
pHSAX, TIPUTOAHBIX I CENbCKOXO3AUCTBEHHOTO MCITONL30OBAHUS,
MOSIBJICHUIO MbUTbHBIX 6YPb, KOHUEHTPALUN BpefHBIX BElIECTB B
TouBe, BOJOEMaX, BO3LyXe.

K Hacrosimmemy spemeHu B benapycu ofpasyercs 6Oonee
40 miH T otxonos. [Toa oTBas1aMu, CBATKAMY U LUTAKOHAKOMUTENS-
MM 3aHgT0 6onee 3 ThiC. ra 3eMenb (B TOM uKche 1,25 Toic. ra npu-
XOOUTCA Ha COJIeBbIe OTBAIbI COJTUTOPCKUX KOMOUHATOB).

Cpeny CoUMIbHO-3KOHOMUUECKHX NOCAEACTBIIT HEPATUBHOIO
QHTPOIOTEHHOr0 BO3AeUCTBUSA Ha IKONOTHIO OCHOBHBIM SIBASETCS
yXyAlIeHHe 300POBbsl HACEEHMS, KOTOPOEe MOXKHO PACCMATPHUBATD
KaK MHTerpajbHbBIf MMoKa3aTelb KadyecTsa Xu3uy moaei. Iponon-
JKUTENIbHOCTD KU3HKM HaceneHus benapycu cokpaiiaercs, ocobeH-
HO B. CENbCKON MECTHOCTH, YTO SIBIISIETCS CIEINCTBUEM TOBbLILIEH-
HO# 3a601e8aEMOCTH B PE3YJIbTATE 3arpsA3HEHUS NPUPOJHON Cpe-
bl XMMUYECKMMM BELIECTBAMM, HWTPATHBIM 3arpsa3HEHUEM MUThb-
€BOM BOJbI M3 KONIOALEB U T.M.

2.10. DKOJOTMYECKOE HOPMIPOBAHUE
1 OL[EHKA KAYECTBA OKPYKAIOILEM CPE/IbI

DKOMAOTHYECKOE HOPMUPOBAHME 3aKIIIOYAETCH B YCTAHOBACH N
CAHUTAPHO-TUTMEHUUECKMX HOPMATUBOB KAuecTBAa OKpPY:KAIOLISH
cpennt. HopMaTtusnl, uaM GOOYCTAMBIE HOPMbL, — HTO NpPeAesibHO
nonyctuMble yporuu (TTAY) pasnnuHbX M3NyYeHn Wi Npeaesb-
HO ponyctuMmble KouuenTpauun (ITHK) 3arpa3nsgiomiyx BeulecTs,
BO3felcTBYyOIMX Ha Ouocdhepy 3emnu. ITAK npencrapisior co-
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ol npenesbHO nonycmmy:o Maccy BpEIHOTO BELIECTBA B ENUHU-
ue ofbema BO3AyXa (Mr/M ),  BOABL - (MF/H) WIIM TOYBbL, TPYHTOB,
IPYTUX Opof (MI/Kr).

IIpénenbHo OoNyCTUMan KOHUIEHTPAUUs — 3TO Takas KOHLEHT-
panus, py KOTOpOW BpeIHBIC BelecTBa IIpy eXeIHEBHOM BO3-
AEeVCTBUMW B TEYCHHE 'npononxmenbn‘oro BPEMEHH ‘HE BLI3bIBAIOT
[ATOJIOTHYECKUX W3MEHEHUIl. B opraHuamMe, 3aboneBaHui mojaen,
JKWBOTHbBIX M PACTEHUN.

.B' Hacrosiliee Bpemst pa3pabOTaHbl CTAaHHAPTbl KauecTBa BO3-
ayiuHou cpenbi no 1080 3arpa3HuUTENIM; NWUTHLEBOW BOLbLI — [0
1373, coenunenui BOJIbI zum Benenmx pr6HOFO X03s1iicTBa — 1o
972 v T.4. :

CaHuTapHO-TUTMEeHYeCKas OlleHKA KauecTBa MPUPOLHOit Cpe-
A 3aKITI04aeTCA B CPaBHEHUN HAKTUUECKUX (M3MEPeHHRBIX ) 3Have-
HUi KOHUEHTPALUK TOTO MM MHOTO BPELHOIO BEIECTBA {IIK Be-
mects) ¢ [1OK, peryiaMeATHPOBaHHBIMA HOPMATUBHKIMHA JJOKYMEH-
Tamy (CTaHOapTaMy, HOPMaAMH AW TIpaBujaMu), T.e. HOpMaJIbeIM
SBJSIETCA COOTHOIIEHME

G
Crnpxa

Cobmwonenue 3Toro TpeboOBaHKs CBUIETENBCTBYET O YMCTOTE
BO3AYLUHOIO facceilHa Wiy BOAHOM CpELbI.
" TIpu MHOTOKOMNOHEHTHOM 3arps3HeHUH oxpy»(momen Cpe}lbl
NOMKHO BIAEPKHUBATLCS cnenyxomee YCROBHE: :

<1

——El———+—q2—'—+...+—§ﬂ~—31.
Cnmxir - Cngke Cripk

JIns KX A0ro 3arpsi3HsIIONIEro BEILECTBA YCTAHOBNIEHB! KIacChl
ONACHOCTH: MaKCHManbHas pa3osas; cpeaHecyrounas TIK. Mak-
cumanvras pazosas THIK ycTanaBnmpaeTcs. A1s npeaynpexieHUs
peIeKTOPHEIX PeakLini y uenoBeka. (Ooulyienne 3anaxa, H3MeHe-
HUE aKTUBHOCTH FOJOBHOMO MO3ra, CBETOBOI .4yBCTBUTEIBHOCTH
rna3 U Ap.) Npy KpaTKOBPEMEeHHOM BO3ACCTBUY aTMOC(beprIX 3a-
rpasHesnil (1o 20 Mun).

Cpeonecymounan TTIK ycTanaBiuBaeTcs Ui NpeaynpesxaeHust
OBUIETOKCHYECKOTO, KAHLIEPOTEHHOI0, MYTareHRHOTO, CeHCHOWIN-
3NPYIOLIEro ACHCTBHS 3arPSI3HSIOIIMX BEIIIeCTB.

Ha ocHore ITIK ycraHasimBaioTCsi TIpeieNbHO TOMYCTUMblE
suibpockl (TIIB) 1 npenensHo monyctumeie copochl (FLIC) spes-
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HBIX BELLECTB 13 KOHKPETHOI'O TOUEYHOTO UCTOUHMKA UCXOIs U3 yC-
noBus wHenpessiienus ITIK 31ux BeliecTs Ha JaHHON TEPPUTOPUK
NIpY CYMMMPOBAHUY BLIGPOCOB Wik COPOCOB BEEeX UCTOUHUKOB.

[penenbHO ZONYCTUMBIE BbIOPOCH! 3arpA3HSIOWMX BELUECTB B
aTMocdepy YCTaHaBMMBAIOTCS Ha YPOBHE, NIPU KOTOPOM BLIGPOCH
OT KOHKPETHOIO U BCEX APYTMX MCTOUHWKOB B NAHHOM DailOHe C
y4ETOM TEPCIIEKTHB €ro pPa3BUTHsA HE MPUBEAYT K MMOBLILICHUIO
HopMaTiBoB ITJIK 3arpasHsiomiux selecTs B BO3IYyXe.

IIpu onpenenenuu OB 3arpa3HAOIIMX BelECTB OT pacyer-
HOTO HCTOYHWKA YYHUTHIBAXOT WX KOHUEHTpaUUIO B aTMocdepe,
00YCIOBACHHYIO BBIGPOCAMM OT LPYrHX HCTOUYHUKOB, C CODJIOJE-
HHEM U151 IPU3EMHOTrO CHOSI CASAYIOIEro yCIOBUS:

rie C — KOHUEHTpaLUs BEWeEeCTsa B IPU3EMHOM CJl0e, CO3aBaeMas
PACUETHBIM UCTOYHUKOM BbIGpOCa; Cyy — HOHOBAS KOHLIEHTPALWS
BEIIECTBA.

Ecnv Ha JaHHOM OpEANpUSTHY Wik MPYIHIe IPenpusThii, pac-
TIOJIOXKEHHBIX B OHOM paiioHe, 3naverve ITIB wim ITIC no o6nex-
TUBHBIM [TPUUMHAM HE MOXeT OblTh JOCTUTHYTO B HAacTosllIee Bpe-
Msi, TO 110 COTJIACOBAHMIO C OpraHaMy [0 NPUPONHLIM PECYPCaM U
OXpaHe OKPYXKaroUleil cpelbl MOIycKaercd INIaHUpOBaThb [OJTar-
HOE CHHXeHHUe BRIOPOCOB 10 BeAnuunH, 00eCIeUMBaONIAX COONI0e-
nue ITJIK. [nst 5Toro BBOAATCS HOPMATHBHbIE 3HAUYCHHSI BDEMEHHO
COrIaCOBaHHBIX BBIGPOCOB Miu c6pocos (BCB win BCC)..

Kpome BbillieHa3BaHHbBIX HOPMATHBOB CYLIECTBYIOT TIpelelbHO
HZOIMYCTUMbIE HOPMbI HArPY3KU HA OKPYXAIOULYIO Cpeay, T.€. JONyc-
TAMas CTeleHb BO3ACHCTBHUA HA OKPYXAIOWYIO .CPely B KOHKpeET-
HOM peruoHe.

2.11. OCHOBHBIE ITPMHLUIIbI, METO/IbI

U CPEACTBA 3ALIMTDBI OKPY2KAIOLIEM CPE/IbBI
OT 3ATPA3SHEHNSA 11 NICTOIUEHHA
IMPUPOIHBIX PECYPCOB

Kak otMeqanochk, B Ipupoje npoueccsl 06MeHa BELUECTROM 1
aHeprueil Mexay KOMITOHEHTaMM OKDPYXalollei Cpefbl 3aMKHY-
Tbi, OeCKOHEUHBI (puc, 2.9, a). B cdepe xe ripoussoncrsa (rex-
Hocdepa) - MMeeT MeCTO- JMHeHHas cucTeMa  ripoliecca
(puc. 2.9, 6). BONbUIMHCTBO OTXOLOB HE YTWIM3UPYETCA HU Mpo-
MBIUITEHHOCTBIO, HU 3KONOTUYECKUMU CHCTEMAaMMU, [103TOMY OC-
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a L Cbipbe Mpoaykuus ]——I OTxoabl ’

100%

6 ( Cblpb:]—*L Mpogykumns l-—»rOTXOQbI H Oxpyxatowas cpe,uaJ
I

20-25% - 75-80%

Puc. 2.9. YcnosHas cxeMa obMeHa peliecTts 8 npupone (a) U B cdhepe npouns-
BOACTBA (6)

HOBHBIM [EPCNEKTUBHBIM NPHHUMIOM {HATIPABAEHWEM) ONTHMU-
3anMHK B3auMogecTBNs OOILIECTBA ¥ NMPUPOALI, PEUICHUN IKONO-
rudeckux Npobiem sBiasgeTcs NpeppallieBue TUHEHHOTro rpouecca
0o0MeHa B BECKOHEYUHBIV TPUPOIHO-TIPOU3BOACTBEHHBIH UKL

Takoe MpeBpallieHHe MOXeT OblTh pealin30BaHO pa3paboTKOM
7 TIPUMEHEHNEM MaJIOOTXOJHbLIX TEXHONOTUI 1 CO3JaHMEM Teppu-
TOPHANBHO-TIPOU3BOLCTBEHHBIX KOMITIEKCOB, B KOTOPBIX OTXOHbI
OIHOTO NPOU3BOICTBA MOTIIM OB MCIIONB30BATHLCS B KAUCCTBE BTO-
PUYHBIX PECYPCOB ISt APYrOro NPOU3BOICTRA, T.6. CO3AHNeM 3aM-
KHYTBIX TEXHONMOTMYECKUX LMKIIOB, MTPU KOTOPLIX PALMOHANIBHO UC-
TIOJIB3YIOTCSA BCE KOMIIOHEHTHI ChIpbsl M 3HEPTUM.

B HacTosiliee BpeMs CTelleHb MOBTOPHOIO MCTONB30BAHMS
(yTwinzauny) rnpou3BOACTBEHHBIX OTXONOB oueHb Hepenuka (10—
25%). OcHOBHBIE MPUYUHBI — OTCYTCTBHE MPOCTHIX U IPPHEKTUR-
HbIX TEXHOJNOTHI1 ¥ HEYAOBACTBOPUTENLHAN X IKOHOMMKA (PCHTA-
OeLHOCTL), KOTAA 3aTpaThl HA NepepaboTKy OTXONOB TpeBbIialoT
JIOXOApl OT HOMOJHUTEABHON MPOAYKIUM, MONYYEHHOH K3 OTXO-
n08. TloatoMy npu COBpEMEHHOM TEXHONOTMUYECKOM YPOBHE U IKO-
HOMUKE HOBENILMX TEXHONROTUIA [/ 3KOAOFU3aLMK NPOH3BOACTBA
B8 MUPOBOU MPaKTUKE NPOAOIKAIOT IMUPOKO NPUMEHATHES Tak Ha-
3blBAEMbIe [TACCMBHBIE METOAbI 33IUNTEHI OKPYKaloLeii cpelibl OT 3a-
TPA3HEHUS W Nerpafaliiy, KOTOphIe 3aKNIOUaIOTCs B OrpaHHUEHUU
KOJIMYECTBA BLIOPOCOB MyTeM MX yapauBaHuA, 06e3BpEKUBAHUT U
3AXOPOHEHNS. . ;

CospeMeHHbIE METONbE YAABIMBAHUSA B YHUUTOXEHNA OTXOH0B
TOXE OY€Hb CIOXHbI U AOPOTU. 3aTPaThl Ha OUHCTHbIE COOPYXKe-
HUA- 3a4acTyio gocturaloT 40% CTOMMOCTH OCHOBHBIX (POHJIOB, @
CTPOUTENBCTBO OUNCTHBIX COOPYXKEHUI Tpebyer UabsATHA 00JbLIMX
mromaneil 3eMenbHbIX YTOani. '



Taxum 006pa3om, OCHOBHBIMU TIYTSAMHK 3aILUMTHI OKPY>KAIOLIEH
cpelbl OT 3arpsi3HEHUS] U pecypcoo6ecnequHocm SKOHOMUKH
MPOJOJIKAIOT OCTaBAThCSI:

4 pazpaboTka 1 NpuMeHeH e 3q)c])eKTnBHblx OUYMCTHBIX COOPY-
JKeHUN, MaOOTXOIHbIX TEXHOAOTH, Doslee MPOKOE MCNOAb30Ba-
HME BTOPUYIHOTO ChIpbsl ¥ OTXOMOB;

4 DKOHOMHOE 11 pallMOHATbHOE PACXOAOBaHNE MPUPOIHbBIX pe-
CYPCOB, UX KOMILTEKCHAs nepepadoTKa.

B nacrosiee BpeMsi B MUpOBOW MpaKTHKe Hanbonee MIKUPOKO
TIPUMEHSAIOTCS Clieaylore cnocodbbl 0be33apaKMBaHus U 3axopo-
HEHHsI OTXOJIOB: :

4 Huonornyeckoe okucaeHne u GY3NKo- XUMUYECKast OYHCTKa;

4+ Tepmuueckas obpaboTKa U 0OpaboTka NpH BHICOKOM JABNEHMY,

4 CKJIafMpOBaHNe OTXONOB B TNOBEPXHOCTHBIX xpammnmax U
MTOBEPXHOCTHBIX CIOSAX 3EMIIY;

4 3aXOpPOHEHUe XHUIKUX OTXOJ0B B [MYOMHHBLIX hopMalugx 1
MIOA3EMHBIX NONOCTAX ECTECTBEHHOTO U vxcxyccmemaoro TIPOMC-
XOXIEeHNS;

4 cOpoC OTXO0IIOB B I‘J]yﬁl/IHHble YacTu MOpel 1 OKeaHoB.

B nacrosuilee BpeMa 6onbLioe BAWAHAE YIENsIeTCA MOA3EMHO-
MYy CHOCOfy 3aXOPOHEHUS TOKCHUHBIX OTXONOB B Fe0JIOrMuIecKuX
cpefiax, HanpuMep CO34aHUI0 XPaHWIHIL B COJIEHOCHBIX OTJIOXKEHHU-
X, TJe 3al1Ta OKPYKAIOILEl cpeabl OT BpeIHbIX BellecTs obecre-
YUBAETCS FeoJOTM4YecKuMy bapbepaMyt rmyboKnX FOpM3OHTOB Ha
NPOTSKEHNH HEODO3PUMOTO TIePHOTA. ‘

2.11.1. YTnimsanns v 3aXopoHeHne 0TX0H0B

OTXoRbl, KOTOPBIE B NAJIbHEHILEM MOTYT ObITh NCITOJIL30BAHbBI B
MPOM3BOJICTBE, OTHOCATCS KO BTOPWUUHBIM pecypcam (Haripumep,
MakynaTypa 4as IpoOu3BOACTBA OyMary; MeTalaudecKnit JioM s
MpOM3BOACTBA METaNIA).

OTxoasl, He nopnexaulye nepepaborke U JanbHEHLIEMY MC-
N0JIL30BAHMIO B KAYECTBE BTOPUYHLIX PECYpcoB (Halpumep, Iiepe-
paboTKa KOTOPHIX CNOXHA U 3KOHOMWYECKH HEBBIFOHA WIIN KOTO-
pble UMEIOTCS B W3OLITKE), NOABEPraloTCst 3aX0OPOHEHUIO Ha MTONu-
ronax. [lepea 3axopoHeHWeM OTXOAbl C BEICOKOW CTETIEHbIO BNAXK-
"HOCTH 00€3BOXMBAIOTCS, [IPeCCYEMble OTXOMbl -liesiecoobpa3Ho
CHPECCoBaTh, a ropIoYvMe — CXKeub € LeNbI0 CHIKEHNS nX o0beMa
1 Maccel. [lpn npeccosauun o6bemM OTXOAO0B YMEHbIIAETCT B 2—
10 paz, a npu cxxuranuu — nouty 8 50 pas. Henocratkom cxuranng
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ABAMOTCA 3HAYUTENBbHO 00IbIINE U3AEPKKH O CPABHEHMIO C Bbl-
BO30M Ha CBAJIKY, COPOCOM B MOpPE M 3aXOpOHEHHEM B OTpaboTaH-
HbIE maxTel. OJHaKO TEPMUYECKHUI cNocod YHUYTOXKEHHS OTXOA0B
(Ha MyCOpPOCKMraTebHbIX 3aBOAAX, KOTOPHIE NOJYHUUIM LUKPOKOE
paclpocTpaHeHHe) NIPEANIOYTUTEIbHEE CIIIaAUPOBAHNSA M 3aX0po-
HEeHUs, XOTs cBA3aH ¢ o6pa3oBaHMEM ra30006pa3HbIX TOKCUMUHBIX
BHIGPOCOB, MO3TOMY Takue HAPefpyusaTis JOMKHL 000pYL0BATHCS
BbICOKO3(P(PEKTHBHBIMHU CUCTEMaMH MbUIEra300uYHCTKH.

[TonuroHsl mWis CKNaAMpPOBaHMs OTXOLO0B ObIBAIOT Pa3IMgHOrO
YPOBHS # Kidcca: MDONUMPOHbI MPEANPUATUSA, FOPOIACKHUE, peruo-
HalbHoro 3HavyeHus. OHY JOJKHB PACTIONATATLCS BAAJIM OT BOJO-
OXPaHHBIX 30H, UMETb CAHUTAPHO-3aLLMTHbIE 30HB! U 060PYA0BATL-
Csl B 3aBUCHMMOCTHY OT THIA U KJIACCA TOKCMUHOCTHM CKIAAAMPYEeMbIX
OTXO10B.

Qpgnoit uz Haubosee CIOKHbBIX [1pobJieM ABIIsIeTCA NepepaboTKa
¥ 3aX0opoHeHue paguoaKTUBHEIX OTX0n0B. FxX cbop, nepepaborka u
3aX0pOHEHUE OCYILECTBASIETCA OTAENbHO OT APYTHMX BUAOB OTXONOB.

Teeplble paANOAKTHBHEBIE OTXOIb! ENeco0bpa3HO NOABEPraTh
MPecCOBaHMIO U CXXWLAHUIO Ha CrelMalbHbIX YCTAHOBKaxX, 000py-
JOBaHHLIX paJHalIOHHOM 3alIUTON U BbICOKO3(hDEeKTMBHOI CHUC-
TEMOM OYMCTKH BEHTWIAHMOHHOIO BO3NYXa M OTXOJSLIMX Fa30B.
Tlpu cxxuranunm 85—90 % paiuoOHYKIMIOB JOKATU3YETCS B 30J1€, OC-
TalbHbIE YNABAUBAIOTCSA CUCTEMOM Ta300UNCTKH.

2Kujakue paguoakTUBHble OTXONbI MOAREPraloT yIapuBaHMIO
(s ymenblIeHHs MX 00beMa), MU KOTOPOM OCHOBHAs Macca pa-
LHMOHYKIHM0B JTOKANU3yeTes B OCajKe. BpeMeHHO KupKae paano-
AKTUBHBIE OTXOJbI XPAHAT B CHELIUATBHO 00OPYIOBAHHLIX €MKOC-
TSX, a 3aTeM OTIIPABISIOT HA creluaibHbie oAuroHsl. C LEenbio
CHIDKEHNS ONacHOCTH 3aTPsA3HEHUS TPYHTOBLIX BOJX NpH OKOHYa-
TENLHOM 3aXOPOHEHHW HEPAAMOAKTUBHBIX OTXOZ0B NPUMEHAIOT
METObl UX OoTBepKIeHUs. VX 11leMEHTUPYIOT ¢ 0Opa3oBaHUEM Lie-
MENTHOrO XamHsi, OUTYMUDYIOT, OCTCKJIOBBIBAIOT, BKJIOUAIOT
OCTEK/IOBAHHbBIE OTXOAB B META/LTUMECKYIO MATPHLY (JUIs] BRICOKO-
AKTHBHBIX OTXOOB). ,

3axopoHeHHe pagNoaKTHBHBIX OTKO0B OCYUIECTRASETCS B MO-
TUNbHUKAX B reojoruyeckux dopMaumax. -MOTUIbHUKH MOTYT
000pynoBATLCH B MOBEPXHOCTHBIX COSX IMOYBBI, B MacCHBaX Ka-
MEHHON cony (MacTo MCHONb3YIOT OTPabOTAHHbBIE CONIAHbIE 11aX-
Thl), KPUCTALIHIECKUX FOpHBIX noponax. MIx pacnonaraioT B Mec-
TaxX, He TIONBEPKEHHBIX HABOLHEHUAM, B celicMuyecky Gesonac-
HbIX palioHaxX U BJAJIA OT TPYHTOBBIX BOL.
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2.11.2. MeTo5I H CPEACTBA 3AMUUTHI BO3XYIIHOIO facceiina

VMeHblUeHe KOHLEHTPAUUH BPEAHBIX BELLECTB B IPU3EMHOM
cnoe atMOChEpPBl 10 3HAUEHU M, He MPEeRbILIAONIMX (PEede/ibHO 10~
NYCTUMBIX, 00eCrieYnBaeTCs KOMIIEKCOM Mep, OCHOBHBLIMH W3 KO-
TOPbIX SABASHOTCS: ' _

4 DAUMOHATLHOE PA3MELUEHUE TIPOMU3BOACTB — HCTOYHMKOB 3a-
TPSI3HSATONIMX BEILECTB M0 OTHOLIEHMIO K HACENAEHHBIM TEPPUTOPUSIM;

4 1ICNIOJIB30BAHME CPEACTB U pacCeMBaHus TipuMeceil B at-
mocdepe;

¢ [IpHUMEHEHNE TEXHHYECKNX CPENCTB (yCTpOVlCTB annapaTOB) ,
IUIS OYMCTKY YHAASEMOro U3 Npou3BOACTBEHHbIX NIOMEIEHN BO3-
JyXa OT 3arpsi3HUTENe (JacTULL AbUIY, TYMaHOB KMCIOT, LIeIo4el,
maceis y np.).

PaumonansHOe  pazMellieHie 3aK/IouaeTcs 'B. MAKCMMAJIBHO
BO3MOJKHOM: YAANEHUN MPOU3BOICTB ~ 3aTpA3HUTENCH: BO3IyXa OT
OKUNIBIX PAMOHOB, CO3NAHMM BOKPYF MCTOMHWMKOB- CAHWTAPHO-3a-
IMUTHBIX 30H, YYET pejibeda MEeCTHOCTH, npeo6nanaiomey1 pO3bI
BETPOB U [Ip. :

O6was cxeMa CHUCTEMbI OUMCTKM BO3LYXa OT: npomBoncmeH-
HBIX MbUIEH U ra3oB Npeactasnesa Ha puc. 2.10.

CucTeMbl OUKCTKY BO3YXa XapakTepusyotes 3P dekTHBHOCTLIO
W TUAPABINYECKHM CONpOTURIeHEM. DddeKTUBHOCTD ONpenensieT-
csl ‘KOHLIEHTpauued BpeqHON MpuMecHd Ha BbIXOAE U3 YCTPOWCTBa
OUWCTKH, @ THAPABIUYECKOE CONPOTUBJICHNE — 3aTpaTaMi SHEPTUH
Ha TIPOMYCK OUMIHAEMBLIX CMeceli (Ia30B) Yepe3 YCTPOMCTBO OUMCTKH.

BDddexTnBHOCTL OUNCTKU XapaKTepusyeTcs KoadduiifteHTom
OUMCTKH (1) U paccunThiBaeTcs no dpopmyne

LBblT

Lopwr ©_lnrs
——

Puc. 2.10. HpuHunnua.andﬂ cxeMa nbmera3oo‘mcmn uomym YIANAEMOTO U3
IPON3BONCTBEHHOTO MOMEILEHNSI: )

‘TIT'B — nbinerazosoanymuas cMech; ITY — neineynasnveaiouias xamepa: B~
ré3oso3maywHas cMech: T15 — npomoisrast 6awnd; FO ~ razoouucrka; B — pen:
TUISITOD ER : :

91



n=1 - Comx

C

BX

y

rie Cypp v Gy — Maccosbie (00beMHbIe) KOHLEHTPALKH nipuMeceit
B BO3AYXE A0 W MOCJE OYHCTKH, MI/M>.

[To n3BecTHON KOHIIEHTPaLUWN BPEIHOTO BEILECTBA B OUMILEH-
HoM Bosgyxe Cyy , ¥ YCTAHOBIEHHOTO MPEAENbHG AONYCTUMOTG Bht-
fpoca 2Toro Bewlectsa B aTMocdepy MOXHO OnpelenuTsb Tpedye-
MY10 2 PEeKTUBHOCT OYMCTKA ArIapaTa 10 KaXAOMY BeLeCTRy:

__nmB
M-C..°

BbIX

Mrpes = 1

rie M — pacxon OYMLIAEMOTo BO3ayXa, M3/c.

A5 OUMCTKY MibLIera30BO3AYIIHbBIX CMeceil OT MbUIM MIpUMEHS-
10TCH annapatbl CyXoit 1 MOKpOit OUUCTKH.

Cyxue nutaeyaogumenu paboOTAIOT HA [TPUHLUMUIIE FPaBHATALMIOH-
HOM W UHepUHOHHOH cenapaiiuun. K HUM OTHOCATCH Pa3iUvyHOTO
POJIa MbIIEOCATOYHBIC U NBUICOTCTOWHBIE KaMephl, IWKIIOHH, pOTa-
UMOHHbIE, BUXpEBble U panuanbibie rbuieynosurenu (puc. 2.11).

B nbu1eOTCTONHLIX 1 TIBLICOCAAOUHBIX KamMepax Ja0UPUHTHOrO
U TIPAMOTOYHOTO TUMA OCYLIECTBAAETCS Tpydasi OUMCTKa BO3LyXa
OT NbiNY ¢ aMaMeTpoM NbIMHOK o >100 Mxm. Koaddbuument
OYHUCTKY TaKUX KaMep He npesbiiaer 50—60%.

W3 nputeynoBuTeNeit CyXoro TUNa Haubo/blLee pacipocTpaHe-
HUE TOAYYUNM HMKIOHK (OAMHOUYHbIC, TPYIIIOBLe, DaTapeiHbie),
¢bunbpTpsl (TKAHEBbIE, BOJOKHWCTBIE, 3€PHUCThIE), ofecnednparo-

|
BE Ly | o F |3

ne

Puc. 2.11. AnnapaTtbl cyXo# O4UCTKH:
@ — ILIIe0CaJ0UHas kKaMepa AabHPHHTHOrO THOA; § — npsSiMo-
TOYHOTO THNA, 8 — LMKAOH
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Hiyie BbICOKYIO 2D (EKTUBHOCTL yhaaBauBaHusg (m=70--95%) kpyn-
HBIX 1 MeAKuX (d=100+10 MKM) yacTuil.

B TkaHeBbIX (PuibTpax GURLTPOBATbLHAS NEPETOPOAKA MOKET
ObiTh XJIOMYATOOYMAXKHOM, HIEPCTIHOM, JaBCAHOBOM, HellJIOHOBOM
1 ap. B aTUX (punbTpax MCnonab3yercs CUTOBbLIA MexaHu3M buib-
TPOBAHUS, TIPY KOTOPOM (DHILTPOBAHYE OCYIHECTBASIETCS 3a CUET
HE TOALKO PYNBTPOBANLHOM TKAHM, HO U MBLINEBOTO Cl0s, obpazy-
folerocs Ha noepxHocty. Haubonbluee pacrpocTpaHeHue nony-
UYWAY TKaHEeBbie pyKaBHbie duabTpsl (puc. 2:12).

—(50-100) «B

¢\unb'rpomaub

KopoHmpyiownii
nB anekTpon

a 6
ns— f=1-5 My —B

YnsTpaasykoBoe none

Puc. 2. 12 dunptper:
a — pykashblit Gunptp (N=95-98%); 6 — snexrpocratnaeckuit GpuabTp (N=96—98%);
6 — yAbTPa3ByKoBbie brwisTphl {N=90 % npu nefcrenu Y 3-nons 3-5¢)

st ouucTKM OONbILIUX 06LEMOB BO3AYXa WIU TA30B C BhICOKOM
3D PEKTUBHOCTBLIO MPUMEHAIOT INEKTPOQPUIBTPLI, HCTIONB3YIOWNE
I(Ba JIEKTPOJA — KOPOHUPYOWNit U ocagutenbHbiii. TIpu nonave
Ha 30eKTPOAbl BLICOKOrO HAfIPSKEHUsST MOCTOAHHOIO ToKa (15—
100 xB) y -KopoRUpYIOLIEro 3/ICKTPOAA - BOSHUKAET KOPOHHBIN
paspsi, B pe3ylbTaTe KOTOPOro obpasyrorcst MONOKUTENbHbIE 1
OTpHLATEbHBIE MOHBI; OHU  aICOPOMPYIOTCSA Ha TOBEPXHOCTH
YACTHUL TILUIY, 3aPSTKas UX NPOTHBONOIOXKHBIMW 3HaKaMu {(+ ¥ -).
OTpulaTe/IbHO 3apsiKeHHBIE 4aCTUUBLI TBUIM HAUMMHAIOT nepe-
MEWATECST K [IONIOXKHTENbHOMY OCAIMTENbHOMY 3AEKTPOLY H
OPUAUNAIT K HeMy, VAEP:XKNBascCh W Hakalvsasch Onaropaps
CUJle JIEKTPOCTATHIECKOTO OIS,
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Moxkpote. noiaeyaoeumenn padboTAIOT HAa TPUHLMNE ocasxie-
HUS 08 ZeACTBUEM CWI IPABUTALMY W OPOYHOBCKOTO ABMOKEHNS
YACTHI NbUIM Ha [10BEPXHOCTH Kanedb WAM HJCHKH XUAKOCTH.
K HUM OTHOCATCA pasnUUHON KOHCTPYKLUMU NEHHbIE AlNapaThl,
TpyObt, unu ckpyboepsl BeHTypi, GOpPCYHOUHBIE WU LEHTPO-
OexHbie CKpybOepbl, anmnapars yiapHO-NHEPLUUOHHOTO THNa u
ap. (puc. 2.13).

OuyicTKa ra3oBO3AYLUHBIX CMeCceil OT BpelHbIX ra30o06pasHbIX
NpUMeceil OCYLLIECTBASIETCH ¢ MOMOIIBIO CETYIOIUX METOA0B: ab-
copo UMy, XeMOCOPOLIHY, afcOPOUMH, TEPMHIECKOIO JOKUTaHUS U
METOJa KaTATMTUYECKON HeHTpaTu3aLliiu.

AbBcopbuua — 3TO PACTBOPEHUE BPEIMHOUW Ta3oBOll MpuMecu
copbenToM (Kak pasuio, BOAON). DTUM METOAOM MOXHO yAas-
JIMBaThH TOABKO XOPOLIO PACTBOPVIMbIE ra30Bbie npuMecn Y ApHI.
Tak, xopouieit paCTBOPUMOCTLIO B BOjE 001afaI0T aMMMaK, XJI0-

B ' Kugkoctb
ﬂena\\ f., f-»} - Ans cMbiBa’
. 5\,\)% HunprocTs

2+ (sona) .. nB

iinam
= et

Cetka 1
meTannu-
yeckan

Wectrue ) :
rz*c))pylcmle YXuakocThb B
WNBTPb Cropocts (1B
(xepamuueckue, noToKa Gonbwan :
METaNAUNECKNE, ) /
MeTanno- ﬂB__»
Kepamudeckue) —
—
Yeenuuerue
. . MACCTH! NbIINHOK
: _ N a3 Topnobuha (MecTo ¥ OcenaHMe Ux
NB —» BOPbLICKUBAHUA B LINAM
. \ NN Wnam KUAKACTH) \ f

[ Wwinam
) 6 - . : S [
Puc. 713 Moxkpble MbUTEYIOBUTENN:

a a’ — neHHbie annaparel. 6, 6~ - COOTBETCTBEHHO (bopcyuotmmu cxpybbep u
Cpréﬁep (Tpy6a) BeHTypu
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POBOAODPOA, (PTOPOBOAOPOA, Maph KMCAOT W mienoyeil. fas npo-
BelleHUs1 npoiecca abcopOumMu UCHONb3YIOT CPEACTBA MOKPOro
TUNa, NPUMEHseMble TaKXXe W IJIS [bUIeYIaBANBaAHHS.

Xemocopbuus — TpUMEHSIETCH JJ1st YIABINBAHKS ra30BhIX MPUME-
ceil, HepPacTBOPHMBIX WIH IWIOXOPACTBOPHMBIX B BOME. DTOT METON
3AKNIOYAETCS B TOM, YTO OYMUIAEMbIil Ta3 OPOILAOT PACTBOPAMH pe-
areHToB, BCTYMAIOWMX B XMMMUECKYIO PEAKLIMIO C BpELHBIMU fIpUMe-
csIMU € 00Pa3oBaHMEM HETOKCUYHBIX, MaJIONETYYUX WM HEPAaCTBO-
PUIMBIX XMMUYECKHX COeiMHeHU, XeMOoCOPOLUS INPOKO [IPUMEHS-
€TCS I8 yNaBluBaHWs JuoKcumia cepol (S,0). TIpn xemocopbuun
OuUMIl@eMble Ta3bl OpOWIAIOT CycneH3ueil uasectHsKa (CaCOj),
M3BECTHIKOBBIM ~ MOJIOKOM  (MEJIKORMCIEPCHOI  CycrieH3uei
ramienolt m3sectu Ca(OH),) win wHeramieno# ussecrsio CaQ,
cycrieHsueii Martesuta MgO u np.

Adcopbuyua 3aKITI04aeTCs B YIABAMBAHUM MOBEPXHOCTHIO MUK-
POTIOPUCTOTO afcopOeHTa (AKTUBMPOBAHHBIA Yrofb, CHIMKAreib,
LIEOIMTHI) MOJIEKYJl BPEIHBIX BEUIECTB, DTOT METOL BECbMa 3(3;(13&(-
TUBEH, HO [IPU HEBLICOKOI 3alibUIEHHOCTH ra3a — 2—5 Mr/M
copOuusi UMPOKO NpHUMEHsIETCS I VIaBIMBaHUs [apoB paCTBO-
puTesel, HENPUATHO NAXHYLLHX BELUECTB, OPrAHUYECKUX COeUHE-
HUH U JAPYrUX ra3os.

Tepmuneckoe doxcuzanue — 310 NPOLIECC OKUCIEHWS BPEIHbIX Be-
IIECTB - KUCOPOIOM BO3[yXa [PM BBICOKMX TeMMepaTypax (900—
1200 °C). C noMoLLpI0 TEPMHUYECKOTO JOKUFAHNS OKUCSIOT TOKCHY-
HbUi yrapHbiii ra3 (CO) 20 HETOKCHYHOFO -yrekucioro rasa (CO,)
(2CO+ 0, — 2C02) yraesonoponet (C H,,,) JIO YTJIEKMCJIOFQ ra3a U
somst (C H, + O, — CO, + H,0). Tepmuueckoe LOXKUTaHue
TIPUMEHSIOT TAKXKE Ui OYUCTKY [1apOB PACTBOpPUTENEd 1 KpacoK B
JIAKOKPACOYHBIX POU3BOICTBAX, OUMCTKH BIGPOCOB UCTILITATEIILHBIX
CTaHLMI ABUraTese, paboTaloWMX Ha OPTaHUUECKMX TOPIOUHX, 1 JIP.

Kamanumuueckas neiimpanusayus MOXeT OCYLIECTBIATLCS B
TEPMOKATAINTHUECKUX PEaKTOpax MyTeM W3MEHEHNS KaTalu3aro-
POB, MaTEPUAIOB, KOTOPLIE YCKOPAIOT NpOTeKaHHE peakuMil win
[ENAIOT UX BO3MOXHBIMU TIPU 3HaUUTENbHO Oojiee HU3KMX TeMre-
parypax. (250—400 °C). B KayecTBe KaTalW3aTOPOB. UCMOJbL3YIOT
Apexe Bcero O/aropoHbie MeTaNIbl — NAATHHY, NaJU1aavil B BUIE
TOHKOCTOMHBIX HAITBTEHH I Ha METAITMYECKHE WM KepaMHYeCKHe
Hocutenu. Kpome Toro, NnpuMeHseTcs MOHebMeTasl, AMOKCUA TH-
TaHa, MEHTAOKCHU], BAHARKUA U Jp. :

TIpyu cunsHOM M MHOrOKOMITOHEHTHOM. 3arpA3HEHKe BO3OyXa
VIM Ta30B TIPUMEHAIOT CHOXKHBIE MHOCOCTPYKTYPHbIE CHCTEMbI
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YUCTKU, COCTOSIIUNE K3 TOCHSHOBATEABHO YCTAHOBISHHbIX arina-
ATOB Pa3AMYHOro THUMNA.

OuucTKa BO3AyXa OT TYMaHOB, KUCAOT, IleAoYell, Macen u
PYTHX KMAKOCTEHN OCYLECTBIIAETCS BONOKHUCTEIMU DHALTPAMU,
IPUHLMTT OEHCTBMSE KOTOPLIX OCHOBAH HAa OCaXXIeHUM Kariesib
KHIKOCTM HA NOBEPXHOCTU MATEpUaNoB GUILTPOB U MOCHEAYIO-
ueM cTeKaHuy KUAKOCTH Noa JeHCTBHEM CUJI FPaBUTALMN.

2.11.3. 3amuTa BOAHBIX PECYPCOB OT 3ArpA3HEHMI CTOYHBIMM
BOZAMH

3awuTa BOAHLIX PECYPCOB OT 3arpsA3HEHUNA OCYLIECTBASETCS
OPraHu3aLMOHHO-TUIAHUPOBOUHBIMU, TEXHOJOTHUYECKUMHU U CaHU-
rapHO-TEXHUYECKUMU METOJAMHU U CPEACTBAMM.

Op2anusaytOHHO-NAAHUDOGOHAHBLE MEPORPUSINUA 3AKITIOUAIOTCS B
pPalMOHAIbHOM pa3MelLieHUH YyCTPOUCTB cOpoca CTOYHBIX BOJ B BO-
JOeMbl ¥ YCTPOICTB Bogo3abopa u BogooTsoaa. TIpn atom Bojo3a-
00p Ha TEXHOJOTMYECKME HYXAbl LeAecoobpas3HO OpraHn30BaTh
HIDKe 0. TEYEHUIO PEKH, WeM cOpPOC CTOYHBIX BOJ, YTO CTUMYIUDPY-
€T NPEAIPUSATUE — UCTOUHUK 3arpA3HEHMS OCYLIECTBIISITE BHICOKO-
2¢ddeKTHBHYIO OUHCTKY COOCTBEHHbBIX CTOKOB.

s yBeIMUEHMS MHTEHCUBHOCTH MEPEMELIMBAHUS U KPATHOC-
TV pa30aBlieBUs CTOKOB [MPUMEHSIOTCS PACCPENOTOUEHHBIE BLIMTYC-
KW CTOKOB yepes TPYObl, PACMONOXKEHHBIE [TOTIEPEK PYCIa PEKU.

Texnonoeuueckue mepst BKIIOUAKOT Pa3paboTky M BHEApPEHME
MAJIOBOAHDBIX U 6€3BOJHBIX NPONU3BOLCTB; MAKCUMAIBHYIO YTHIV3a-
LU0 PA3NHYHBIX TIOOOUHBIX KOMIIOHEHTOB CbipbSl ¥ MPOAYKTOB
Npou3BOACTBA; COKPalleHue 00beMOB NOTpebiieHUs 3a CUeT BHEA-
PEHUS CHCTEM BOAOOOOPOTHOrO BOLOCHAOXKEHUST; BoN¢ee IMPOKOe
VICMIONB30BAHME [UISI OXJTAXIECHHUA BO3AYXa BMECTO BOIbI; CTpOW-
TENMbCTBO PA3AENUTENLHBIX CHUCTEM XO38iCTBEHHOrO ¥ 6BLITOBOrO
BONOCHA0XEHMS, TPUMEHEHUe HEeKOTOPLIX BUIOB CTOUYHBIX BOL
U151 CEBbCKOXO3SICTBEHHOTO . OPOLIEHNS, OXIAXKAEHNS 3IHEPreTH-
YECKUX YCTAaHOBOK U Ip. '

CanumapHo-mexnuseckue Mepbst OUUCTKY. CTOUHBIX BOX BKJTIO-
JAlOT KOMILIEKC Pa3AuuHbIX OUMCTHBLIX COOPYXEHHUH, COCTOSINX
M3 CPEeACTB MeXaHW4ecKoi, (PUINKO-XUMUUECKOH ¥ Ouosoruye-
CKO# OUUCTKH. ‘

Cpencrea mexaHuveckoli ouwucmiKu TpeAHA3HAYEHbl JUIA
ylaneHusd HEepacTBOPUMbBIX NpUMECEd U MpUMeCeit, BCILIbIBALO-
HIUX HA NNOBEPXHOCTE {TBEp/ible YacTHHbI, YaCTHIIbLI XKHUPO-, MACJIo-
¥ HedTenpoaykros). MexaHnueckas OUNCTKA OCYUIECTBASIETCH
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NPOLEKMBAHNEM, OTCTaUBaHMeEM, 00paboOTKON B Moje UECHTPO-
DexHbIX cWul, GUALTPORAHUEM, DAOTALMER U ap.
- [pouexcusanue TIpUMEHsIETCS [UI VAAJEHUS M3 CTOUHBIX BOJ
KPYTIHBIX U BOJIOKHUCTBIX BIJTIOUEHMIA. [1poliece peanusyercs Ha Bep-
CTUKANBHBIX 1 HAKIIOHHBIX PeLIeTKax ¢ HiMpHuHOii rpo3opos 15—20 MM
1Ha BONOKHOYJIOBUTENSX B BYIlE IEHTOYHBIX 1 OapaBaHHbIX CUT.
Omemauganiie OCHOBAHO Ha CBOOOIHOM OCeNaHMH (BCIUIbI-
TAK) NpUMecei -C TUIOTROCTBIO, OoJbIel (MeHBWEH) TIIOTHOCTH
'BOfBL. DTOT TIPOLECC peanu3yeTcs B MECKONOBKAX, OTCTOMHUKAX,
“xuapoynobutensx. TecKOMOBKN IPUMEHSIOTCS Ul OTHENEHUS Yac-
THL METaJL1a U Tiecka pasmepom Gonee 250 Mxm. Onu 6biBaioT ¢ ro-
: pH3OHTiUIbelM BEPTHUKANILHELIM 1 KPYTOBBIM IIBM)KEHYI&M BOJ{bI.
~ OTCTOMHUKK TMPHMEHSIOTCS: NSl TPABUTALMOHHOTO Bhijese-
‘HUS U3 CTOUYHBIX BOJ ONee MEAKNX B3BEIUEHHLIX YacTULl WIN XU
poBbIX BewecTs. 1o Hanpasnenuio aBUXeHHUs OCHOBHOTO I10TOKa
BOABI pasnnqaior OTCTOMHUKH BEPTHUKANBHbIE, TOPH3OHTANbHbIE,
AuaroHanbHble U paayasibHbIe.
Oltucmha CIMOYHDBIX 800 8 noje ueﬂmpo(iea/cuba cun OCY1UECTBIISI-
eTCA B THAPOLMKIOHAX. KaK uB FA300UMCTHBIX LMKIIOHAX, TNOX
" IeHCTBUEM [EHTPOOEKHOMN CUNBI, BOZHUKAIOLLEH BO BPaLLAIOUIEM-
Cst FIOTOKeE; nponcxoum 6oJlee MHTEHCUBHOE OTHEHCHUE B3BELLEH-
HBIX YaCTHL OT MOTOKa BOAM. [HApoUMKIOHb! 6uaa}or ankona-
riopHbie (OTKEBITHIE] U BHICOKOHATIOPHSLIE (3aKPBITHIE).
Duabmposanue UCTIONb3YETCS A/t OYMCTKH CTOUHBIX BOK or
MEJIKOAMCTIEPCHBIX NIPAMECEH KaK Ha HavalbHOl, TaKk M Ha KOHeY-
HOM cTaiuy o4ucTKU. YacTo KCnoAb3yIOTCa 3epHUCTDIC PUILTPHI
M3 HECBA3aHHbLIX WM CBSI3AHHLIX MEXAy c0o0oii yacTun. B 3epHuc-
- THIX ¢UIbTpax B KavyecTse puIbTpa Marepuania NpUMEHSIOTCS
KBApUeBbiH necok, ApoOGneHbiil Winak, rpaBuil, aHTPauMT ¥ T.1.
Meton ¢romayuu 3axuovaeTcst B 00BOJAKUBAHUK HacTULL MPU-
Mecell MENKMMU Ty3blpbKaMKu BO3[yXa, MNOAaBaeMOro B CTOUHYIO
..BOMY, ¥ TIOOHATHY WX -HA MOBEPXHOCTb, Ile 00pa3yeTCs CHOit NeHb.
‘B 3aBUCUMOCTH 0T cMocofa 06pasoBaHUS My3bIPHKOB PA3AUYaoT
GAOTAUUU DHEBMATUYECKYO (HANIOPHYIO, BAKYYMHYIO), [EHHYIO,
XUMHUUECKYO, - BUOPAHWOHHYIO, - OBMOJIOTHYECKYIO, . AEKTpodroTa-
uuio. Ha npaktuke waubonbuiee pacnpocTpaHeHue MoOaydmia
nueBMaruUueckast HaoTaLus, KoTopass OCHOBBLIBAETCS HA yMEHbLIIe-
~ HAM pAaCTBOPUMOCTH Fa3a B BOAE 11pM CHIKEHWI ero JaBRjIeHNs.
TIpu pe3kom CHWXKEHUHK NaBiAeHMsS NPOUCXOANUT BbIACIEHNE U3
BOABI M3JIMIIHETO BO3IYXa B BUIE Ny3sipsKoB. Ecau Boja ¢ atMo-
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chepHbIM faBneHHEM HAINpaBiseTcs B Kamepy fnojl BaKyyMoM, Ta-
Kast GAoTaUMs Ha3biBAeTCA BAKYYMHOM; €CAY U310 HAropa B OT-
KDBITYIO KaMepy — HaropHoi. ®noTtauus ocylliecTiasercs Bo ¢uo-
TALIHOHHBIX KaMepax. 4

(Dusuxo-xumtmecxue Memodsl  oHUCMKlL NPUMEHSIIOTCS - 1A
yAaJieHHs W3 CTOYHOM BOAbI PACTBOPUMBIX NpumMeced (colieit Ta-
JKeJIbIX METAINO0B, UMaHNI0B, (DPTOPUIOB U Ap.), & B PAAe CIYYAEB U
414 yaanedus s3seceit. Kax npasuno, Gu3suko-xuMyyecKum MeTo-
JaM JIpeNuiecTBYeT CTaimsl OYMCTKHA OT B3BEUIEHHBIX YacTHL] Be-
wects. M3 duzuko-xumudecknx Metoqos Hanbonee pacnpocTpa-
HeHBl 32]eKTPodIOTALMOHHbIE, KOAarymsUMOHHbLIE, pearcHTHbIE,
HOHOOOMERHbIE 1 AP.

Dnexmpopaomayua HAXOLUT LIMPOKOE MPUMEHEHHUE HAPALY C
THEBMaTUUECKON (daoTauueit ang yaaaeHus MaciaonpoiyKTOB #
MEeNKOIVICTIEPCHBIX B3Beceit. OHa ocyLecTRiIseTcd B a1ekTpodno-
TAaUAOHHBIX YCTAHOBKAX NYTEM IPOIYCKaHKs Yepe3 CTOYHYHD BO-
Iy 3NEKTPAYECKOro TOKA, BO3HUKAIOUIEro MEXIy Tapamy 3JeKT-
ponoB (cTaibHble, AIIOMUHUEBbIE). B pe3yabTaTe 3NEKTPONN3A
BOAbI O6Da3y}OTCﬂ Ny3bIpbKM I'a3a, NpeXKnAe BCETO JETKOTO BOIOPO-
[1a, @ TAKXe KMCI0P0oaa, KOTOpblie 00BOMAKUBAIOT YACTUYKH s3BECU
M CHOCOBCTBYIOT UX GLICTPOMY BCIIBITUIO HA MOBEPXHOCTD.

Koaeyaguus — 370 GUBUKO-XUMHUIECKUI MMPOLECC YKPYITHEHUS
MeNbYaflINX KOJUIOMIHBIX U AVCIIEPCHPOBAHHBIX YACTHL . HOX
JeHACTBYIEM CUJ MOJIEKYASIPHOTO NPUTSKeHUs. B-pesynbraTte koary-
JIMPOBAHUS YCTPaHAETCA MYTHOCTL BOIEL. B KauecTBe KOAryAssHTOB
[PUMEHSIOT AMTIOMUHKIH, COREPXAIMIA xmopun Xeneia, cyabdar
x)enesa. Koarynsuus ocyllecTBISIETCS OCPEACTBOM ITepeMelluBa-
HMS BOABI C KOAryJAHTAMU B KamMepax, OTKYAa BOJIa HallpaBJsieTcs
B OTCTOWHMKH, rfe XJIONbS OTAENAIOTCA oTCrauBaHuem. Heobxonm-
Mble IS KOAryiupoBaHUs WOHL IIOMUHUS WM Xele3a UHOTIa
MONYYAIOT 3NEKTPOXUMUYECKUM nyTeM. I 3TOro UCnoib3yoTes
€MKOCTU — 3EKTPOJIH3EPhl (IAEKTPOKOATYASTOPbI), B KOTODbIX
pasMELIEeHB! 31EKTPOIbl M3 amoMuHNa unn crain. Obpasyommecs
B MPOLIECCE aHOIHOTO PAacTBOPEHUS MeTal1a UOHBI ATIOMUHNS UK
JKeme3a OCYLUCCTBASIIOT Rpoulece koaryasaumy. Tak Kak 37eKTpo-
GhNOTATOPHL 1 BNEKTPOKOATYIATOPb IPAKTUUECKH ONMHAKOBBI I10
KOHCTPYKLIVMH, NpOoLecchl 31eKTpodAOTalMKH W 3MeKTPOKOaryns-
UMY MOTYT NpOTEKaTh B HUX OﬂHOBpEMe;HHO.

Peacenmusuii memod 3axnoyaerca B 06padoTKe CTOUHBIX BOL,
KUMUYECKUMH :BEIIECTBAMU-DEAreHTAMM, KOTOpDBLIE, BCTylas B
XMMHYECKYIO PeaKlyio ¢ PaCTBOPEHHHIMM TOKCHYHBIMM IpHMe-

98



cAMHU, 00DA3YIOT HETOKCMUHbIE WM HepacTBOPUMbIE COEIUHe-
HUd. 3aTeM OHM MOTYT ObITh YAajleHbl OIHUM W3 BbILUE OMUCAH-
HBIX METOMOB YAAAEHHsl B3BECH 1 OCBETIEHMs BOAbL. PeareHTHbil
METOI HaXOAUT [PUMEHEHUE JUisl OYUCTKHM CTOYHBIX BOL OT COJlei
MEeTauia, IUAHKAOB, XpoMa, GTopuaos ¥ T.4. Hanpumep, mist yaa-
JIeHNs! IMAHW0B NCNOIb3YIOT Pa3iduHbie PeareHThl — OKHCIuTe-
JIK, colepXKalle aKTUBHBLA XJI0p: XJIOpHAst M3BECTb, TUITOXIOPHU-
Thl KAJIBIUSA WY HATPUS, XJIopHas poaa. dia 04MCTKU OT Xpoma
‘U3MEHSIOT HaTPHUEBble COJM. CEPHUCTON KWCIOTHI (NaZSO3,
NaHSO;), rugpocynsdut Na,$,05 u ap.

Pa3HOBMAHOCTLIO PeareHTHOTO METOMA SIBSIETCS] NPOLIECC Hel-
mpagusayuu cmouHbix 80d. COMNacHo IEHCTBYIOLIMM HOPMATUB-
HBIM AOKYMEHTaM, COPOCHl CTOUHBIX BOJL B CUCTEMbl KaHANW3aLUH
HaCeJIeHHBIX TYHKTOB M BBOJHBIE OOBEKTH HOMYyCTUMbI TOJBKO B
cnyvasx, ecau umeror pH=6,5-8,5. B Tom cnyvae, eciu pH crou-
HbIX BOJ - cooTBeTCTBYeT KuMcnon (pH<6,5) unu wienouynoit
(pH>8,5) cpepne, cTouHble BOAL! MOMIENKAT HEUTpAIN3ALMHY, O
KOTOPOM MOHUMAIOT CHMXXKEHIE KOHLEHTPALUM B HUX CBOOOJHBIX
'MOHOB H* v OH™ [0 YCTAHOBREHHBIX B YKa3aHHOM WHTEDBAE
3HaueHnit pH. HeiiTpanusanums KucibIx CTOYHBIX BOJL OCYLUECTBIIS-
ercs I[OﬁaBJIeHI/IeM PacTBOPUMBIX B BOJE LUEIOUHBIX peareHToB (OK-
CUOA Kaiblds, TMAPOKCUMAOB HATPUSA, KaNnbilyst, MarHUS U Ip.),
HEATpaIN3aLys IENOUHBIX CTOKOB — N06aBIeHieM MUHEpalbHbIX
KMCAOT (CEpHOM, CONAHON 1. Ip.). PeareHTHast OYMCTKA OCYLUECTBIS-
eTCsi B eMKOCTAX, CHAOXKEHHbIX YCTPONCTBAMM IS TIePEMEILNBAHMS.

Hornoobmennas ouucmxa CTOYHBIX BON 3aKIIOYAETCS B [IPOMYCKa-
HUW ¥IX Yepe3 MOHOOOMEHHbIE CMOJIbI, KOTOPblE NOAPAa3eNsioTcs Ha
KaTHOHOBBIE, MMEIOLLYE MOABMXXHDBIE U criocobHbIe K OOMEHY KAaTHO-
HbI (yauie Beero Bonopona H'), i1 aHHOHHTOBbIE, MMEIOLINE TTOIBIK-
Hble ¥ CIOCOBHbIE K OGMEHY aHMOHBI (Yariie BCEro TMIPOKCIITLHYIO
rpyrimy OH™). TIpy NpOXosKAGHNH CTOUHOI BOABI YEPE3 CMOJIBI 0T
BIDKHbIE IOHBI CMOJNbI 3aAMEHSTIOTCSt HA MOHBI COOTBETCTBYIONIErO 3Ha-
Ka TOKCHMYHBIX MTPUMECEif. Hanpuimep, KaTUOH TSUKENOro MeTaLIA 3a-
MeHsieT KaTUOH BOAOPONA, 4 TOKCUMHbIA aHUOH — COJW MeTauia —
anvion OH™, rponucxonurT copbupoBaHe TOKCHUHEIX HOHOB CMOJION.
PereHepariusi (BOCCTAHOBJIEHHE COPOUPYIOLLIEit CITOCOBHOCTH MIpy Ha-
CBilUEHHM CMOJIbI TOKCHYHBIMH MOHAMM) OCYHIECTBSIETCS MPOMBIB-
HOM KUCJIOTOH (KaTVIOHOBaH CMONla) WM LUENOUb0 (aHNMOHWUTOBAS
cMona). ITpu 3TOM TOKCHUHbIE MOHbI 3AMELLAIOTCS COOTRETCTBYHOLIM-
MU KaTMoHaMu Wiy anuoHamut (H”, OH™), a TokcuuHble NPUMECH BbI-
JENSIOTCS B KOHIEHTPUPOBAHHOM BUJE KAK LUEJIOUHBIE MIIM KMCIIblE
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CTOKH, KOTOPbIE B3AMMHO HEHATPAIM3YIOTCS M MOMBEPraloTCst PeAreHT-
HOM OYHCTKE WK YTIIAM3ALAH.

Buoaoczuneckan ouncmra CTOMHBIX BOJ OCHOBAHA HA Crocob-
HOCTW MUKPOOPTraHM3MOB HCIMOAB30BATh PaCTBOPUMbIE U KOJJIOUA-
HbIE OpPraHu4YecKue COeAMHEHUs B KAYeCTBE HCTOYHUKA TIUTAHMS B
rponecce cBoeil XXuzHenesTeNsHOCTH. TIpH 5 ToM opraduyeckye co-
eNVHEHNST OKUCASIOTCA N0 BOALI M YINIEKUCHIOro rasa. buonoruye-
CKUM IYTEM OUMILAIOTCA MHOTHE BHIbl OPraHNUYECKUX COeRUHEeHMH
rOpPOACKMX M TPOU3BOACTBEHHBIX CTOYHbIX BOA. C 6MOI0THYECKOM
TOUKHY 3peHUs aKTURHBII KT — 3TO CKOTUIEHHe adpobHbIX OakTepuii
B BUge 3o0reneit. KpoMme MukpoOOB B UlI€ MOryT NpPHCYTCTBOBATD
ApoCTeNLe, YePBH, NMUNHKY, HACEKOMBbIE, BOASHBIE KIIEILLH B BHO-
dunprpax. Ilpy 0YncTKe MHOMMX BUAOB CTOYHBIX BOM, B TOM UMCHeE
OBITOBLIX, WUCHONLIYIOT OaxrtepuM pona pseudomonas — rpam-
OTpULIATE/IbHBIE MATOUKH. '

Buonornyeckyro O4UCTKY BEAYT MW B €CTECTBEHHBIX YCIIOBU-
ax (ons opolreHys, noad GUIbTpalu, OMONOrndecKue IIpyasl),
WIM B CHieUa/IbHBIX COOpY:KeHMsaX: OuodunbTpax, aspoTeHKax.
A3pOTeHKHU NPENCTaBisioT COG0M OTKPHITHIE PE3EPBYAPLI C CHCTE-
MOH KOPHIOPOB, YEPe3 KOTOPhIE MEQJIEHHO MPOTEKAIOT CTOYHEIC
BOJIbI, CMELIAHHbIE ¢ AKTUBHBLIM HAOM. Db dexT 6ronornyeckoi
OUMCTKM OBECIIeUNBALTCSE TOCTOSHHBIM MepeMelnBaHueM CTOY-
HBIX BOJ C aKTMBHLIM HJIOM 1 HefpepbIBHOM rofgayeit Bo3oyxa ye-
PE3 CHCTEMY a3palluy a3poTeHKa. AKTUBHBII M 3aTeM OTAeNseT-
sl OT BOJBI B OTCTOWHMKAX ¥ BHOBb HAIIPABSETCS B a3POTEHKH.
buonornuecknit GuaLTP — coopyKeHue, 3arl0NHEHHOS 3aTrpy30Y-
HbIM MaTepHalioM, depe3 KOTOpbli dunbTpyeTesi CTouHas BoJa, a
Ha MOBEPXHOCTH pa3BMBaeTcs OHONOruvecKas MJIEHKa, cOCTOs-
1125 U3 NMPUKPEIVIEHHBIX GOPM MUKPOOpraHU3MoB. BoaoouucT-
HBIE COOPYKEHUS KPYMHBIX TPOMBILUIEHHBIX NPEONPUTHIL, uMme-
IOUIMX  pa3iuyHOe TMPOU3BOACTBO  (MexaHooOGpabaThiBaloLLee,
rajibBaHMueCcKoe, JUTENHOE, OKPACOYHOE, KY3HEUHOe U T.4.), Bbl-
NONHEHB! CAEAYIOUIHM 00pa3oM: OTAENbHbIE IPOU3BOICTBA HMe-
I0OT CBOM JIOK&IbHbIE OYHCTHLIE COODPYXEHUs, alnfnapatypHoe
obecrieueHue KOTOPBIX YYUTbiBaeT CHeUU(pUKY 3arpsasHeHuid u
NOAHOCTBIO WM YACTHUYHO YAANIET UX, 3aT€M BCe JIOKANbHbIE CTO-
K/ HalpaBJisliOTCs. B eMKOCTU-YCPEHATENHM, a 3 HUX — Ha LeHT-
PANU3OBAHHYIO CHCTEMY OYMCTKM -A0 3HAaueHW#, ycTaHaBIuBae-
MBIX JUISI TIPEATIPUATHS NIPEREIbHO AOMYCTHMBIX COPOCOR.
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2.11.4. Oxpana Hejp U HOUB

ITpn npoBeagHNM TeoJOrMIecKUX UCCASNOBAHNI U TEONOTo-
pPa3BefOUYHbIX PaboT, OTUYKAAIOMMX 3HAYUTEILHBIE TEPPUTOPUHU
CENbCKOXO3SACTREHHBIX M JIECHBIX YrOAWi, APOUCXOANT U3MEHe-
HMe TeIUIOBOro HanaHca Help, 3arpa3HeHe OKpyXatoulei cpens
HedTenponyKramMi, 6ypOBbIM PACTBOPOM, KUCIOTAMU U APYTHMU
TOKCUYHBIMM KOMITOHEHTAMU, HUCTIONb3YEMbIMU TIPU TIPOBOAKE
ckBaxuH. TIposeneHye cucTEMATUUECKMX MCCRENOBaHU ¢ npu-
MeHeHreM OypOB3pbIBHLIX paboT, BEI3BIBAECT HapylieHue pU3NKo-
XUMUUYECKUX CBOMCTB MOUYBBI M BEPXHUX CJIOEB JUTOChEpHI, 32-
rpsi3HeHUE TPYHTOBLIX BOA U T.A.

Bces xo3sgiicTBEHHAS IEITENBHOCTD, NOBPEXAAIOLIAs TPUPOI-
HY10 cpeny (M3bsTHE II0LOPOLHBIX 3eMellb 1101 OTBalbl; 06 pa3o-
BaHKE TIPOBAIOB 3€MHOIi [TOBEPXHOCTH U pa3pylieHne Nadpmad-
Ta 3a CUET OTPOMHLIX MO Tjolangu ¥ raybruHe BoipaboTaHHBLIX
NPOCTPAHCTB), HOJKHA OCYLIECTBIATHLCS ¢ MUHUMAalbHBIMU 3KO-
JIOTHYECKMMU HAPYIUEHUAMU ¥ MOCHEIYIOIENH peKyAbTUBalME
3€MeJ/Ib, 3aChINIKON 3aBaIOB, 3aKIANKON NMOPOLOH BbIpabOTaHHBIX
MPOCTPAHCTR, BbIPABHMBAHNWEM KapbePHBIX IPOCTPAHCTB, UX 03e-
JeHeHUEeM, CO3MaHUeM BOJOEMOB M T.II.

OxpaHa Help BKIIOYaeT B cebsi cuctemy mep, obecrieynsalo-
WX COXpaHeHe pasHooOpa3ng reojOruIeckoi cpeibi, ee paLmo-
HaJIbHOE MCTIONb30BaHWEe W HaMpaBJieHa:

4 HA TIOJIHOE M3BJICUEHNE MONE3HbIX HCKOMAEMBIX M3 HeAp (TaK,
B Pecnybnuke Benapycey u3BnieueHue HedTu He npeswiinaer 40%,
TOr[ia KaK COBEepLIEHCTBOBAHME TEXHOJOTHII MO3BOJSIET AOBECTH
3TOT nokasarens no 60%);

4 [IONHOE U3BNEYEHME U3 JOOBITON PYIHOI MacChl BCEX MOJe3-
HbIX KOMITOHEHTOB; '

4 CHIDKEHUE 1TOTepb NPY TPAHCTIOPTUPOBKE C OTXOMSLINMU. ra-
3aMHM, CTOYHBIMU BOJIAMHU U T.11. '

K MepaM f0 3alluTe 1 COXPAHEHHIO [I0UB OTHOCSTCS:

4 BbIpALLMBAHME JICCHBIX MONE3AIUMTHBIX NONOC (TaK Ha3biBae-
MOe [ON0CHOe 3eMilenenue);

4 cHerozafiepKaHue;

4 06paboTKa 1oYB MONepPeK CKIOHA;

4 KOHTYpHas BCNaluka, yriybieHue naxoTHOro ¢ios;

¢ perynupOBaHUE BBIACA CKOTA;

4 NEPEHOC NOYB NPU CTPOUTENLCTRE 1 IP.
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2.11.5. Oxpana u 3a1UTA JECOR

Oxpana u sauguma necoe MpeacTapser coboJi KOMIIeKC opra-
HU32LMOHHBIX, IIPABOBbIX, MHmeHepHo-TeXaneCKnx W HHBIX Mep,
o6ecrieynBaloLiuX palMOHANILHOE UCIIONb30BAHNE JIECHOTO (hOH-
1a, ero COXpaHEeHMEe OT YHUUTOXEHMS, TOXApOB, MOBPEXAeHUS,
3Qrpsi3HEHMs] W APYTMX BPENHBIX BO3NEHCTBMIA, 4 TAKXKE BOCIIPO-
M3BOJACTBO JNECHBIX IKOCHCTEM, MOBLILIEHWE SKOIOTHYECKOTO U
PECYPCHOTO MOTeHIKaNa JIECOB, YIOBIieTBOpeHne NoTpebHOCTei
obLecTBa B IECHBIX pecypcax.

BaxcHelMM HamnpaBieHUeM JIECO3alUThl ABAETC NpUMe-
HEHHEe MHTErPUPOBAHHBLIX CUCTEM 3alUNUTHI OT Bpenutenei u Ho-
ne3Heil. OHU MOAPA3AENAIOTCS HA 1ECOX03AUCMECHHbIE MePONPUS-
mus (HOCAT B OCHOBHOM MPODHIAKTUYECKUI XapakTep U NIpeayn-
pEXnaloT PaclpoCTpaHEeHne BPENHBIX HAaCEKOMbiXx n OonesHei,
MOBBILLAIOT BHOJOTVYECKYIO YCTORUMBOCTL pacTeHuit), Ouotoeu-
yeckue mentode: (BKIIIOYAIOT MCHOAB30BAHME XMLIHUKOB ¥ Tapasu-
THYECKUX ‘HACEKOMBIX, HACEKOMOSIAHBIX ITULL ¥ 3BEPeii, a TakkKe
naToreHHsIX 6akTepuil u BupycoB. JIns 60pb6bl ¢ HACEKOMBIMHU,
BpeauTeaaMy 3G dEKTUBHO UCIIONL30BATbL HEKOTOPHIE BUAbI Jiec-
HBIX MypaBbeB), xumuueckuii memod (OCHOBaH Ha TNPUMEHEHHU
psAjia SAOBVITHIX BELULECTB).

C 1enblo CoXpaHeHus BUONOTHYECKOTO pasHoobpasus, BIJIO-
YAIOLIEr0 COBOKYITHOCTD dOpPM XKU3HYU, COUeTaHUE GHOTAUECKMX

co00illecTB B HaN3EMHBIX, TIOYBEHHBIX, BOAHBIX W Opyrux cpenax
o0uTaHUs, CO3AKTCA 0C060 OXpaHAeMbie [PUPOAHbIE. TEPPUTO-
pun. OHK NIPEACTaRNAAIT CODOM yYaCTKM 3EMJM U yacTh BOAHBOIO
NpOCTPAaHCTBA, B TOM YMCJie NPUPOAHbIE KOMILIEKCH, MMEIOLINE
0co60e IKOJIOTHYECKOE, HAYYHOe, KYNbTYPHOE, 3CTETHUECKOE, MC-
TOprueckoe 3HavdeHue. K TakoBBIM OTHOCATCS rOCYfapCTBEHHbIE
3aMOBEIHUKH, HALMOHANbHbIE NAPKM, 3aKa3HUKM, MaMATHUKA
MPUPOJIBL, a4 TAKXKE KUBOTHBLIE VI PACTEHUS ~— TIPENCTABUTENN BU-
OB, 3aHECEHHbIX B Kpachyto kHury.

3anogeduuxuy ABAAIOTCS UCKITIOYUTENBHO npnpouooxpaHbe-
MH; HaYYHO-MCCNENOBATENbCKUMH YUPEXKASHUAMU FOCYAAPCTBEH-
HOTO 3HAYECHMS, B 3a0a4K KOTODPHIX BXOLMT: COXpPAaHEHUE B HaTy-
paNibHOM COCTOSTHUHM APHPOIHOrO KOMILIEKCa; BXOMSILUEro B.CO-
CTaB 3alIOBEAHMKA; IIPOBENEHUE HAYUHBIX HCCIEeROBAHM; opra-
HU3aUMsl MOHUTOPHHTA OKPYXKAIOWIEH Cpebl U-Ap.

Hayuonanvubte napxu ~ 3T0-KOMIUIEKCHbIE TIPUPOAOOXPAHHO-
XO3SIACTBEHHBIE W HAYYHO-UCCIIENOBATENbCKIE YUPEXKACHNA, 3a-
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JlayaMu KOTOPHIX SIBJSIEOTCS: COXpaHeHWe STaNOHHBIX W YHHKA b
HbIX NMPUPOIAHEIX KOMIUIEKCOB M ODBLEKTOB NMPHPOIBI, OpraHu3a-
OUs 3KOJOTMYeCKOro NMPOCBEIIEHUS U BOCITUTAHUA HACE/IEHMUS,
HpoBeleHe HayYHO-UCCAENOBATEILCKIX paboT U Ap.

Sakasnuku ONpenenqIOTCA KakK TEPPUTODHUH, BblIEAAEMbBIC C
LEJbI0 COXpaHeHUsA ¥ BOCCTAHOBIEHUS OJHOIO WM HECKONbKUX
BUIOB NMPUPOIHBIX PECYPCOB U MOAAEPXKAHUST 00LIero SKONOrU-
yeckoro HanaHca.

B 3aBUCHMMOCTH OT NMpegHa3HAYEHHS 3aKA3HUKY I0Apa3ie-
JISI0TCSA: o

¢ Ha naHawadhTHBIE, 4 COXPAHEHNS U BOCCTAHOBICHUA OCO-
00 LHEHHBIX MPUPOAHBIX JaHIIADTOB U KOMITIEKCOB,;

4 6uonornueckue (6oTaHUIECKHE, 300JI0THYECKUE);

¢ najeoHToJorMueckre (Ui COXpaHeHus: OTAENbHBIX HMCKO-
[1aeMbIX OOBEKTOB U UX KOMILIEKCOB);

¢ runponntuyeckue (6ONOTHbIE, O3EPHLIE, TECHBIE).

B cocraB gpyrux 0cofo oXpaHsieMbIX 0ObEKTOB BXOIST NaMsT-
- HUKHW CaJIOBO-MapKOBOTO WCKYCCTBA, GOTaHUUECKHE DENMKBUH,
reonoryyecKie NaMsaTHAKY [IPUPOLI, UEHHbIE HACANIEHWS, pell-
KM€ M BEKOBbIE HEPEBb.

2.12. 3AKOHOMEPHOCTH Y ITPUHITUATIbI
IIPHPOAONONDB3OBAHMA

B pa3BuTuy B3aMMOOTHOLUEHWH NTpUponbl 1 obluecTsa Habo-
IAKOTCs - ONpeie/leHHble  3aKOHOMEePHOCTH, CBS3aHHBIE C YPOBHEM
Pa3BUTHs IPON3BONUTEILHBIX CU U CTENEHBIO BO3IEHCTBIA WX Ha
OKpY:Xalouyto Cpeny. PazinuHbIM 3TanaM Xo3sHCTBEHHOM TedTelb-
HOCTH COOTBETCTBOBAIM CBOM IIPUHLINIIBI [IPUPOIOIONL30BAHUA.

o BTOpoii nonoBuHbI XX B. Kputepuem 3ddeKTHBHOCTH DKO-
HOMMKM ObINIO TIONYYEHHE MAKCHUMYMa MaTepuanbHbiX Gnar (apu-
ObLIM) NPy MUHUMaNbHBIX 3aTpaTax. [IpvpoaHbie pecypehbl CUMTa-
IMCb HeucTOWWMbIMY. Takas Mofenb 3KOHOMMKM  Ha3biBalach
«poHTaTbHONR 3KoHOMIKOIY (K. BPoydunz). B ocHoBe tipupoao-
TI0Jb30BAHUA B TO BpeMs JieXKan Tak Ha3blBaeMblil axonomuueckuil
npunyun, KOrfa npupoja paccMaTpyBalach Kak HeucuepriaeMblit
UCTOYHHUK PEeCypCoB, «CTOYHAA Tpyba» s pasiuuHbIX OTXOHOB.
IIpuponooxpaHuas NeATENILHOCTb HOCMIAa Kak Obl «G1aroTBOpH-
“TeMbHBIY XapakTrep. OHa '0rpaHUUYNBANach CO3MaHMEM OTIENbHBIX
" 3aMOBEOHMKOB,  OXPAHOH HEKOTOPbIX YHUKAILHBIX MNaMATHUKOB
OPHUPORBI U T.1. : :
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Ilpu oTHOCHTENBHO HeOOMbILION. MIOTHOCTH HaceNeHUs u He-
BBICOKOM - YPOBHE DPa3BUTHR IIPOMbULAEHHOCTH TAKOE  HIMPOKO-
fI0JIL30BAHME PeCypCaMi HE BbI3LIBAIO ONACEHUI OTHOCHUTELHO
FIO0AbHBIX 2KOJIOIMYECKNX U3MEHeHUMN. :

Onnako XX Bex 03HaMeHOBaNCs OBICTPLIM POCTOM HaceleHus,
HEOBIBAILIMU TEMIIAMM POCIO [OTpedieHue MaTepUaNbHbIX U
IHEPTETHYECKHUX PEeCypCoOB, MacluTabbl IPOM3BOACTBA B MUDE YBE-
Juuunvck B 20 pas. 3a nocaennue 50 et HaceneHue 3eMay yIBOH-
JIOCh, @ YPOBEHDb IIPOMBILLJIEHHOTO NPOV3BOACTBA K NOTpebieHns
TOTUIMBA BO3POC B 4 pa3a. TexHOreHHble BO3ASHCTBUS HA OKPYXKAK0-
LIY1O Cpefy 110 CBOMM Maclutabam CTaJik COMOCTABMMbI CO MHOTH-
MM MPUPOIHLEIMU TIpOLIECCaMy, UTO TIPUBEJIO K CYLLIECTBEHHLIM Ha-
PYLLUSHUSIM KPYroBOPOTa BEIIECTB M -OOMEHHEIM 3HEPTeTHYECKUM
fIpolieccam B MPUPOJE. «

Peskoe yxynlieHne KauecTBa OKPYXKAIOHIEH Cpelbl M POCT B
CBSI3Y C 3TUM 3IKOHOMUUECKHUX M3AEPXKEK IPUBEIU K MOSBICHUIO
KOHLIENUMU «OXpaHbl IPUPOALI», CMEHUBLIEH KOHLIEIIUIO €€ «I10-
KOPEHUsI», TOCTIOACTROBABIIYIO B neprol «DpoHTaNbHONH 3KOHO-
MHKW». Beayminm npyHUMNnOM npupoaoioNb30BaHNS B Pa3BUTHIX
CTpaHax CTAaHOBUTCSH 3K04020-9KOHOMUMECKNI, COTAaCHO KOTOPOMY
KpuTepueM 3OdeKTIBHOCTA X03AICTBEHHOM MesITeNbHOCTY BN
eTCs TIOJIydYeHME MaKCUMallbHbIX DKOHOMUYECKUX pPEe3YAbTAaTOB
1PN MMHMMAbHBIX 3aTPATAX M MUHMMATLHBIX HAPYUIEHAAX Npy-
POLHOIA Cpelibl. : , :

BHegmpenue 51oro NnprHEMTIA B KU3Hb B ONPENENEHHOH CcTe-
MeHU 3aTOPMO3UIO APOUECC. PA3pyLIeHUd -IPUPONHOH cpenbl.
B 6onbuinHcTBe cTpaH Mupa 6611 00pa30BaHbl TOCYIapCTBEHHbIE
OpraHbl YIIpasieHus NpUpoaoOXpaHHON AeITebHOCTLIO U IPUPO-
IOMNOAb30BaHWEM. BbinM NPUHATH! NPaBOBLIE aKThl, PEIIAMEHTH-
pymoLLMe HOPMbL, APOLERYPbl NTPUPONOHO/L30BaAHKA W AD. B pe-
3yJIbTaTe B PA3BUTHIX CTPAHAX PE3KO COKPATHIOCH NPOU3BOACTBO
YyryHa, CTald, CHA3WIOCH NOTpebaeHne TOTUIMBHO-3HEpTeTHYEeC-
KX pEecypcoB, a TakxKe YAe/bHbil Bec Haubojiee pecypco- v IHeEp-

* TOEMKHX OTpacieil, META/JIO- 1 MaTepHaloeMKUX NPOU3BOJCTB.

B nacrosiniee Bpemst HabnoNaeTCA COBEPUICHCTBOBAHME TEXHO-
JIOTUIA ¥ YiIy4YlIEHME TEeXHMUECKMX XapaKTEPUCTUK TMPOAYKUMM,
MPON3BOACTBA OCHALIAIOTCS MAKPONPOLIECCOPHON TEXHUKOH, NpH-
BBIYHBIE KOHCTPYKLIMOHHbIE MaTepHlallbl-3aMEeHSIOTCSI HOBBIMHU, . 60-
jlee JIETKUMI ¥ U3HOCOCTOMKUMM. BbICOKasi CTOMMOCTb NIPUPORO-
BOCCTAHOBUTEMbHBIX. pa0oT BRI3BaAa HOBBILIEHHBIR CRpoc Ha 0e3-
OTXOAHBIE; MANIOOTXOOHBIE U pecypcocOeperaloiie TeXHOIOTHM.
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B MMUpPOBOiI 2KOHOMMKE MPOU3OIULIM TAKXE KAuyeCTBEHHbIE
CABHUTY B COOTHOWIEHU IPYyIN orpacieilt A u' b B cTopoHy yBenu-
YeHUs YIEJALHOTO Beca orpaciieii Ipynnsi b, Tak Kax yBeanuuaIcs
MOTPEONTENBCKHN CIIPOC, CTUMYJMPYIOLINUI TIPOLECC TEXHUUE-
CKOro OOHOBNEHHUS 1 YBE1MUEeHUS NPOU3BOLCTBA TOBAPOB NOTPed-
JIEHUS  HOBOTO IOKONEHUS (KOMMaKTHbIE M 2KOHOMWUHBIE aBTO-
MOOWIM, ayino- U BUAEOTEXHMKA, KOMIbIOTEPHI, CPEICTBA MO-
6UnbLHO CBA3M U IOP.). .

Takum o6pa3oM, OIHUM M3 KPUTEPUEB TEXHUUECKOro. pas-
BUTHS 00ILECTBa CTANU KaueCTBEHHbIE XapaKTepHUCTUKM BbIITYC-
KaeMol ApoayKuyun (B TOM UHCIE €€ PecypCoeMKOCTb U 3KOHO-
MWAYHOCTB).

BMecTte ¢ TeM KOHILENUMsS OXpaHbl NPHUPOILI NIO3BONMIA BEaY-
IIIIM CTpaHaM JOOHTLCS NUIb ONpenesieHHO 3K0JI0rMYecKol cra-
6UABHOCTH, & He KOPEHHOrO YAy4iieHys COCTOSHUA OKPYXKatomieH
Cpelbl, TaK KaK MO-MPeXHEMY ITPU 3KOJOr0-3KOHOMIYECKOM ITPpHH-
urie TPUPOHOTIQIBL3OBAHUS OCHOBHBIM HAlpaBieHueM SBIAIICS
POCT 5KOHOMUKY, HapalBaHue TeMIOB npoussoactsa. IIpupono-
OXpaHHbIE 3aTPaThl NPENCTABISIOTCS KAK OrpaH41BaOliE 3KOHO-
MHYECKMI POCT, T.€. IPUPONOOXPAHHAS AEATENbHOCTL TAK U HE CTa-~
Jla OPraHimyHOM YacThIO NPHMPOIONONL30OBAHMS M TIOCTOSIHHO OTCTAaeT
OT TEMIIOB' COLIMANTbHO-9KOHOMHWYECKOTO pa3BUTHs 061LecTBa.

Peanuzauua B 60 — 80x rr. XX B. 3KOJIOro-3KOHOMHUYECKOTO
IDPUAHUUNA IPUPORONOIb30BAHNS 1ana JIONOXUTENbHbIE Pe3YJIbTa
Thl. POPMUPOBAJICA B OOLIECTBEHHOM CO3HAHMM HOBBIM THI TIpY-
PONOOXPAHHOIO MBILIIEHUS, pa3pabaThiBaIUCh U BHEAPAINCH HO-
BbI€ 9KOHOMHUYHBIE TEXHOTOTHU, PACIIN PSAICS NPUPOLHO-3a10BE -
Hblit doHa. OaHAKO JO HACTOSLIEr0 BPEMEHM PA3PLIB MEXIY pas-
pyWEeHNEeM W BOCCTAHOBJIECHMEM IPUPOIAHOMN Cpefibl, HECMOTPS Ha
npuiaraeMble YCUIKA, CYILECTBEHHO HE COKPATILICA. ’

- Takum 0b6pa3om, CTAHOBUTCA HeOOXOMMMbBIM CO3fAHME TAKOMU
CHCTEMbI TIPUPOJIONIONB3OBARMS, [IPY KOTOPOIt MCKIIOManach Obl
BO3MOXXHOCTD BO3HUKHOBEHNSH KOH(MAUKTHBIX CUTYALMNA MEX LY 06-
ECTBOM W IIPHPOROW, T:€. IPUPOJONONL30BAHNE AOMKHO 6a3upo-
BATHCS Ha HOBOM COUUANBHO-IKOAOSUHCCKOM. RPUHUUNE, KOTA MaKCH-
MalbHBIA 3KOHOMUUECKNH 3 dEKT JOCTUraeTes fpn COXpaHeHrn
JUHAMHMUYCCKOT0 paBHOBECHS IKOCHCTEM U MX COCTABNAIOLIUX.

OCHOBOM HOBOI'O THIMA 3KOJOTO-3KOHOMUHECKOTO B3aUMONENH-

. CTBMS IOJKHO CTaTh YCTOMYMBOE Pa3BUTHE, KOTOPOE YIOBIETBO-
pAeT NoTpe6bHOCTH HACTOSILErO BPpeMEeHU 1 HE CTaBUT [I0L Yrpo3y
VIOBJIETBOPEHNE moTpebHocTel Oy YK MOKOJIEHUH, T.€. JOIK-
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Ha MCTONL3OBATLCS KOHUEMUMA IKOHOMUYECKOrO pOCTa Ha OCHO-
Be pecypcochepexeHus.

JlonroCcpoyHkIit y4eT 3KOJOTHYECKUX OTpaHUYEeHHH IMeeT He
TOJNBKO COLMAJIBHBIA aCleKT, HO U 3KOHOMUYECKHUIA, TaK KaK KO-
HOMUYECKHUE MMPOEKTHI, YUUTHIBAIOLME NOCAEICTBUS 11 NPUpPO-
Ipl, OKa3biBAIOTCA B MEPCIEKTHBE 3KOHOMMYECKH BbIFOAHEE TeX,
KOTOpble OCYLUECTBISLIMCh C UEIbH TIONYYEHHs] CHIOMUHYTHOM
BLITOAbI 6€3 y4eTa NJONTOCPOUYHBIX 3KONOTHUUECKUX MOCHEICTBUIA.

Taxum obpazom, mis nwboro rocyaapcTsa xapaKTeprl TpU
CTaIuH KOJOT0-9KOHOMHYECKOTQ Pa3BUTUS:

4 (OpOoHTWIbLHAYA BKOHOMUKA;

4 DKOHOMMYECKOE Pa3BUTHE C YYETOM oxpabe NPUPOJLI;

4 Pa3BUTHE C YYETOM IKOJOTMYECKMX OrpaHuyeHuil (ycroi-
YUBOE PA3BUTHUE).

KaX10# CTaqui COOTBETCTBYIOT CBOM TIPMHLMIILI NPUPOAO-
HOAb30BAHUS:

. IKOHOMUYECKHIL;

4 9KOJIOTO-3KOHOMUYECKUM;

- 4 COLMAATBHO-3KON0IMYECKHMIA-

2.13. CUCTEMA YIIPABJIEHUS
OXPAHO OKPYXAIOIIEY CPE/TbI
¥ [IPUPOJIOTIOJIb30BAHUEM

YnpaieHue oXpaHoH OKpysKatoliel cpeibl ¥ IPUPOIOIoNL30-
BaHMEM B Benapycu OCyHIECTBISETCS Ha OpraHHW3allMOHHO-IIPABO-
BOIT 1 HOPMATUBHOI OCHOBE.

OpraHaMu YrpapJieHust SBISIOTCS CTPYKTYpH ¥ OApa3fene-
HMA, CO3[aBaeMble BCEMH BETBAMM BJACTH — 3aKOHOJATENbHOM, UC-
MONHUTENbHOM U cynebnoil. TlapiaMenT, SBAAACH 3aKOHOIATE b
HbIM OPraHOM rOCYyJapCTBa, ONPENENIeT OCHOBHBIC HAIIPaBICHNs
rocynapCTBei{Hoﬁ [IOJINTAKY B 00JIaCTU OKpYXXalolleid IpUpoIHOHA
CpeLibl, MPUHUMAET 3aKOHOJATENbHbIE AKTHL. IIpaBUTENLCTRO, SIS
SICb OPIaHOM I'OCYAAPCTBEHHOO YIIPABIEHNA 1 OCYLIECTBAEHUS UC-
MONHUTENLHOR BJIACTH, PEAIU3YeT IOCYAapCTBEHHYIO 3KOJ0THYe-
CKYIO MOJUTUKY, pa3pabaThiBas U MPETBOPss B XXU3Hb 3KOJOrHYe-
CKME NIpOTrPAMMBIL. U r‘lpnponooxpaﬁame MEPONpUATHS.

Ha mectax rocynapcTBeHHast DKOJOTHYECKasd NOJUTHKA pea-
JIN3YeTCst OBNACTHBIMM, TOPOJCKAMH, PAROHHBIMU, OCENKOBBIMU
1 cenpbckumMu CoBeTaMM JAENYTATOB, a TAKXKE MX UCTIOAKOMAaMH,
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KOTOPblE HECYT OTBETCTBEHHOCTH 3a COCTOSHUE OKpYXaloLweH
Cpenbl Ha MTOABEIOMCTBEHHBIX TEPPUTOPUAX: e

OcHoBHble IPUPONOOXpaHHbie GyHKINU B Pecnybmuke bena-
PYCh BO3NI0KEeHbl HAa MUHHCTEPCTBO MPUPOIHBIX pecypcoa 1 0Xpa-
HbI OKPYXKAIOLLUESH Cpebi.

Ha ypopHe cy6BeKTOB- X039ACTBOBAHKS yIIpaBleHne oXpaHoi
OKpyXXarolueit cpellbl OCYLUICCTBASET WX aJMHUHHCTpanus. B ee
PYHKUMN BXOAMT MNAHMPOBAHME NPHPOJOOXPAHHBLIX MepOnpus-
THN, DKCMyaTallis OCHOBHBIX MPUPOA0OXPaHHBIX (DOHIOB, KOHT-
POJIb YPOBHSI 3arPsI3HEHMST OKPYKaIo1ei cpelibl OTX0JaMU Npou3-
BOJICTBA. BaxxHoe MecTo B NPUPOLOOXPAHHOW AeSTeNhHOCTH MIPEen-
IPUATWIA DPHHAMIEKUT 3KOJIOTUYECKHM 1ab0paTOpHSIM.

Jns BoszupedicTBUSL HAa JEATENbHOCTh YIPABISEMbIX .O0BEKTOB
(cyOBeKThI XO3MCTBOBAHUS, FPAXIaHe) B CUCTEME YIIPaBIEHUS UC-
NONB3YIOT Pa3sIN4HbE METOLbI, OCHOBHBIMH 113 KOTODBIX SIBIAIOTCA:

4 AIMUHKCTPATHBHbIE, OBECIIeYnBaeMble TOCYIAPCTBOM;

4 DKOHOMHYECKUE, CO3Jalonivie MaTepHalbHYIO 3a14mcpeco-
BAHHOCTL CYGBHEKTOB XO3AWCTBOBAHMSA B BBLINOJIHEHMU HEOOXOIU-
MBIX 3KOJIOFMYECKMUX MEPOTIPUATHIA, pellieHui OpI‘aHOB ynpaBne-
HMs B cepe nprupoNOTIoNb3OBaHS,

¢ COLMANLHO-TICHXOIOTUYECKHUE — METOfibl MOPANbHOTO CTH-
MYJAVPOBaHNS, KOTOpbIE peaHI/IBY}OTCH NOCPEACTBOM Mep KakK 1no-
OLIPUTENBLHOIO Xapakrepa, TaK " l‘lpl/IHym/]TeanOl“O Bo3neucmm
Ha HapyluuTenei. v A

AIMWHNCTPAaTUBHBIE METONL! YOPABNEHMS NPUPOACTIONL30Ba-
HUEM SIBASIOTCS IPEBANNPYIOIIIMI, B CTpaHaX C MOHOTIONbHBIM
rpaBoM Ha BAafeHUe TOCyAapCcTBa PUPOIHbIMU PECYPCAMMU.

DKOHOMUYECKME METOIbI YIIPABJeHUs MTPEATIONAralT UCNONb-
30BaHME CTOMMOCTHBIX DBIYAroB, TAKMX KAaK PEHTHBIE NIATEeXM;
TUIATEXH 32 UCIOL30BaHME NPUPOIHBIX PECYPCOB ¥ 3arps3HeHue
OKpyXajoue# cpenbl (IKONOrMIECKU HAOT); KOMIIEHCALIHOHHbIE
BHIIUIATHI 3@ U3BSATHE NPUPOLHOIO PECYPCA M3 LIEJIEBOTO KCHOJB30-
BaHWs UMW YXyALIEHVEe ero KauecTB B Pe3ylbTaTe NpPOU3BOICTBEH-
HOIt IeATeNLHOCTH; wTpadbl 332 HapylIeHHe SKOJOIHYecKUX CTaH-
HapTOB ¥ JIMMUTOB . IPUPOIOINONL3OBAHNS; CHCTEMA HATOTOBbIX
JILTOT, ILTOTHOE KPEANTOBAHME U CYOCUAMPOBaAHUE V' AD.

TIpaBoBoil OCHOBOM MPUPOLOOXPAHHOM [ESTEBHOCTH 1 npm-
POZOITONB30BAHMS SABNAETCS IKONOTHUECKOe 3aKOHOMATEALCTBO.

BaxHeALIMM 3aKOHONATENbHBIM aKTOM, HarpapleHHBIM Ha obec-
Ti€ueH e SKOMOTMIECKO 6€301IaCHOCTH 1 3AILUTY OKPYKAIOLLEH Cpe-
1l Pecriybnvku Benapyce, siBngércs 3akoH «O6 OXpaHe OKDYXKaro-
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el cpenbiy. DTOT 3aK0H YCTAHABIMBAET CUCTEMY IPUPOAOOXPAHHO-
r0 3aKOHOMATENIbCTBA, OCHOBHbIE MPUHUMITEI U OGBEKTHI. OXPaHhbl
OKpYXKaroiei NMpUponaHOil Cpelibl U NOPAA0K YITPABIEHUS €10,

B 3akoHne 3aduxcrMpoBaHO mpaBo rpaxaaH Pecnybinku bena-
PYCb Ha OAaronpUATHYIO cpely oOWTaHus. 3aKOH yCTaHaBAUBaeT
OPUHLMITBE HOPMUPOBAHWA KAYeCTBA OKPYXKalolleil MpUpoaHOit
cpefibl, HOPSIOK IIPOBEACHUSl TOCYNapCTBEHHON 3KONOrHYecKoi
IKCMEPTHU3BE, IKOJOTUUECKHE TPEOHOBAHMA K PA3MELIEHUIO, NPOEK-
TUPOBAHMIO, PEKOHCTPYKUMHU, BBOLY B IKCIUIYaTALMIO NPEANpH-
atuit. OrneabHbie pa3febl 3aKOHa TOCBALIEHBI 0CO00 OXpaHse-
MBIM TEPPUTOPUAM U O00BEKTAM; IPUHUMIAM IKOMOTHUECKOTO
KOHTPOJIst, SKOJOTMYECKOMY BOCTIMTAHMIO, 00pa30BaHWIO ¥ Hayy-
HbIM MCCEI0BAHNSIM; OTBETCTBEHHOCTH 33 IKOJIOTUYECKHUE 11PABO-
HAPYLICHAS; TOPAAKY BO3MEILEHUA NPUYIHEHHOTO Bpea.

DKOJIOTUYIECKOE 3aKOHOMATENbCTBO BKIIIOUAET pAL 3aKOHOB,
HaNpaBieHHUbIX Ha 3aL{NTY OTAEALHBIX NMPUPOAHBIX PECYPCOB OT 3a-
IpA3HEeHUs, UX palMOHANbHOE WCTIONBL30BAaHUE 1 IKCIIYATALHUIO,
K HuM, B YACTHOCTM, OTHOCSITCS 3e€MENbHbIA M BOOHBIM 3aKOHBI,
JIECHOE 3aKOHOIATENbCTBO, 3aKOHOJATE/ILCTRO O Helpax, 06 oxpa-
He aTMOC(EePHOro BO31yXa, 030HOBOI0 CJIOSI, PACTUTEALHOTIO U XU-
BOTHOTO MHPa, 3aKOH O OCYJapCTBEHHOM 3KONOMMYeCcKoi IKcnep-
TH3€, a TAKKE 3aKOHONATeIbHbIE dKThl O MJIaTeXax 3a MoNb30OBaHMe
TIPUPOIHBIMUA PECYPCaMU U CAHKIMM 33 HAPYILEHME NpaBuil rpu-
POLONONL30BaAHUA. '

Oxpade Noanexar Kak BOBIEYECHHbIe B XO35MCTBEHHbII 000DOT,
TaK U He MUCIO/b3yeMble B IAHHBINA NEpUo ITPUPORHBIE PECYPCH, K
KOTOPLIM OTHOCHTCS: KJIMMAT, O30HOBbII Cno# 3emid, aTMmocdep-
HbIf BO3AYX, 3EMJIA, €€ HEIPa M MOUBLl, BOAb! {IOBEPXHOCTHBIE, MO~
3eMHBIe U MOYBEHHAs BIAra), TUIIMUYHbIC W PeIKKe JaHawadTel, a
TAKKE MHBIE KOMTIOHEHTHI 3KONOTUUYECKIX CHUCTEM W GHochepsl.

['paxnane Pecnybnuku bemapych u utble Mia, IPOXKUBAK-
HIMe HA €€ TePPUTOPUU, COLNACHO CT..6 3akoHa «O6 oxpaHe OKpy-
JKatowed cpelibly, 00s3aHbl Gepetb: i OXPaHATL NPUPOLY, PALIMO-
HabHO MCTIONbL30BaTH €e DoraTcTBa, cobjlomaTh TpeboBaHUH |
NPUPONOOXPAHHOIO 3aKOHONATENLCTBRA, FIOCTOSHHO MOBKILIATD 3KO-
JIOTUYECKYIO KYIbTYpPY, CONEHCTBOBATL IKOJAOTHMUECKOMY BOCNIMTA-
HUIO TTOLPACTAIOILIEr0 NOKQIEHMS.

C uepio 0310POBJIEHUS 3KONOTHYECKOH OOCTAHOBKM B pec-
nybauKe, COXpaHeHHs M YKPEIUIeHNsA ee NMPHPOITHO-PECYPCHOTO
noreHuuana, 3pPeKTUBHOIO 1 YCTOWUMBOrO COUMAIBHO-IKOHO-
Mu4yeckoro passutust B benapycu peanmsyerca «IIporpamma
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OXPaHbl OKPYKAIOWEl CpPEedbly, OCHOBHBLIM COMCPKUIIUEM KOTO:
POt ABASETCS pellieRue CReHYIOUINX 3a0aY:

4 OCNE0BaATEbHOE OCYILIECTBIEHHE DKOTOTH3almm BCexX 3ne-
HbeB OOLIECTBEHHOrO TMPOU3BOACTBA € [OITAIHLIM TIEPEBOIOM
TIPOMBILLJIEHHOCTH Ha MAaJlOOTXO[HbIE TEXHOIOMMU U KOMIUIEKC-
Hble 0e30TXOIHbIE TPOU3BOICTBA;

4 COBEPILEHCTBOBAHUE MeXaHM3Ma PalltOHATbHOIO NPUPOAO-
MOAL30BaHMS, OCHOB&HHOIO Ha BBEJEHWM IUIAThl 3a KCOJNb30Ba-
HUE NPUPOAHLIX PECYPCOB M 3arpa3HeHNE OKPYKAloWIEei Cpebl;

4 NIPOBEJAEHYE HEe3aBUCUMBIX 3KONOTHUYECKUX DKCHEPTU3 NPO-
€KTOB CTPOUTENLCTBA, paCLIipeHNS M PEKOHCTPYKLIMY X035 HCTREH-
HbIX 00BLEKTOB;

4 TIOBbLILLIEHVE KONIOTMYECKON 6e30acHOCTH HOBOM TEXHUKH,
TEXHOJIOFMH U MaTepUanoBs;

4 NpenoTBpalleHNEe aBAPUIHBIX CUTYALIWIL;

4 co3gaHue CUCTEMBl KOHTPOIS 3a KaueCTBOM INPHPOJHOIN
cpenbt (MOHUTOPUHT);

4 ofecreyeHue 1MoAHOM FITACHOCTU O COCTOAHNU OKPYXKalowle
Cpe/ibl, O pe3yNbTaTax IKOJOTHYECKUX IKCITepTH3 U 00 DKONorude-
CKH OIACHBIX CUTYALMSX;

4 ycujeHye TIpaBOBOM OTBETCTBEHHOCTM W 3KOHOMUUECKMX
CAaHKLYH 32 HapyLIeHUe MPUPONOOXPAHHOTO 3aKOHOJATE/ILCTBA U
OTBETCTBEHHOCTU JOJPKHOCTHBIX JIMIL 33 COKPBLITHE M HCKaXKEHUE
MHGOpMalIM O COCTOAHWUM 3J0POBLS HACENEHHA U KOJOTHYe-
CKOI1 00CTaHOBKE;

¢ 11OBbIIIEHWE YPOBHS 3KOJOTMYECKOro ob6pazoBaHUs U BOC-
NMATaHMSA HaceNeHus.

2.13.1. Konrpous u Haa30p
B 001aCTH OXPaHKl OKpPYHKalolleil cpebl

OcHOBHOM 3alaueit KOHTPOAs sSaseTCs1 obecneveHue cobnio-
IeHns cyObeKTaMn X034{CTBOBaHMS ¥ FpadkiaHaMm TpeboBaHMi
3aKOHOHATEIBCTBA B 0BJIACTH OXpaHbl OKPYXKaIOWeit cpenbl,

CuctemMa KOHTDOASt COCTOMT M3 TOCYJapCTBEHHOrO, BENOM-
CTBEHHOTO, NPOU3BOICTBEHHOI'C Vi ODIIECTBEHHOIO KOHTPOS.

TocynapcTBeHHbI KOHTPONb OCYMIECTBISIIOT I'OCKOMUTET 110
sxonoruy, CoBeTbl AEeryTaToOB U OPYrue CreLUaTbHBIE -OpraHbI.
Tak, I'nasHoe ynpasienue MeTeoponoruu npu Kabnuere Munuct-
POB KOHTPOJMMPYET pagMallMOHHYI0 0OCTaHOBKY B pecrybnuke U
BedeT HabNIoJeHMe 3a 3arpsA3sHEeHueM OKpyXKalowei cpenbl. Mu-
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HUCTEPCTBO JIECHOTO XO3AMCTBa OCYWECTBIISIET OXPaHY JIECHBIX
yronuit. -I'naBpbibBOn KOHTpOJIMpyeT cobniogeHue  IpaBui
pbIOOIOBCTBA U T.4. ‘

BeoMCTBEHHBIA KOHTPOIb OCYILECTBASIOT MHUHUCTEPCTRA, [0-
CYyNapCTBEHHbBIE KOMUTETbI U BEIOMCTBA C ULEAbD ofecriedeHus
BLITTIONTHEHUS TIOABEOMCTBEHHBIMIM TIPENNIPUATUAMN U Opranusa-
HMASAMU-NTAAHOB ¥ MEPONPUATUI 10 OXpaHE OKpYXKaloiei cpellb,
TIPUPONOOKXPAHHOTO 3aKOHOAATENLCTRA, Npeanucanuil 'ockomu-
TeTa 110 IKOJAOIUN U APYTUX NOCYAAPCTBEHHbBIX OPraHOB.
© IIpOM3BOLCTBEHHLI KOHTPOIb OC’}'U_[eCTBHﬂeTCH 3KONOruue-
ckumy cnyxbamu npcﬂnpmmu opram/laauuu u OpYyrux Xossii-
CTBEHHBIX CYOBLEKTORB:

OO61ecTREHHBIT KOHTPOAbL OCYILIECTBSETCS ODILIECTBEHHBIMHU
OpraHN3aumsiMi U TPYAOBBIMHM KOJUIEKTHBAMU, KOTOPHIE [IPOBEPS-
10T cobniofieHne CyObeKTaMM XO3SUCTBOBAaHMSA M TpaXkIaHaMU
OPUPOJOOXPAHHOTO 3aKOHONATENbCTRE, @ TAKXKE BBINOHEHNUE
MEPOIPUATHNA 110 OXpaHe, PALMOHANBHOMY HCIOJIB30BAHUID U
BOCMPOUIBOACTBY [IPUPOLHBIX PECYPCOB: v

Bricuimit Hanzop 3a coba0NeHUEM MPaBOBbIX HOPM B obnaciu
3KONOTUY OCYIIECTBASIOT TPU MPUPOAOOXPAHHbIC TIPOKYPATYPH —
benopycckas, Morunesckast 1 l'omenbekas. -

2.13.2. OTBeTCTBEHHOCTD
34 3K0JIOTHYECKUe HPABOHADYIIEHHUS

Jinna, BUHOBHBIE B HAPYIIEHUU JKOJOTMUYECKOTO -3aKOHOMIA-
TEABCTBRA, [IPUBNICKAIOTCS: K alMUHUCTPATUBHOM, ANCIIMIUIMHAPHOM,
YIOJIOBHOH, MaTePUATBHOM M IPYTUM BUOAM OTBETCTBEHHOCTH. ’

AOmMunucmpamuenan omeemcmeeRHoCHb 3aKNIOYACTCS. B HAIO-
JKEHMY .Ha BUHOBHBIX 1ITpadOB, NpenynpeKneHui; 3atpeToB.. All-
MUHWACTPATUBHBIMY IPABOHAPYLLEHUSAMM MOTYT CUMTATLCA: HEUc-

" [I0J/ib30BaHUE 3eMeJib; HecoOacHue TpeBoBaHlil NPpUPOROOXPaH-

HOTO PeXUMa MX UCIMOJIb30BAHMS; HapyilieHHE (1PaBIT 3eMJEeNoNb-
30BaHMA B PaioHax ¢ palvMOaKTHBHbIM-3arpa3HeHMeM; [10pya se-
Meb;. HapyluieHWe TPEeOOBAHMI [10 OXpaHe Heap; HecoOaoIeHue
NpaBui BOOONONB30BaHMA, HE3aKOHHA TIOPYOKa U MOBPEXISHUE
[EePEBbLEB U KYCTAPHUKOB, 060p paCTeHMM 3aHeceHHbIX B KpacHyto
KHUTY, U Ap. B

. Hucyunaunapras omeenmcmeeHHOCHb BbIPAXKAETCSE . B BbIHECE-
HUM BMHOBHBIM: BHITOBODPOB; ~JIMIIEHAY “TPpeMUil, TOHWKEHIH B

-AOJPKHOCTH M T.IL Takas OTBETCTBEHHOCTb BO3JaraeTcd Ha JWI 3a
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HEHaQ/eXalllee MCHONHEHNE CBOMX HOMKHOCTHBIX 00s3aHHOCTON,
B pe3ynbTaTe 4ero NpupoaHON Cpese HAHOCUTCH yiepd.

Mamepuaabhas, inn umyuecmeeHus, omeemcmeeHHocms co-
CTOUT B BO3MEIEHNH yuepba, NPUYMHEHHOTO HEMNPaBOMEPHbBIMHU
nedicrsusiMu. CyObexThl X035CTBOBAHUSA BO3MeELIAOT yiuepd no
CrelMalibHbIM TAKCAM WIN M0 PEILeHNIO CYAa M0 MCKY IOTepries-
e CTOpOHbI.

K yeoao0snoti omeemcmeennocmu npuvsnexalores Cy0ObeKThl, BU-
HOBHbI¢ B HAHECEHUM MPUPOTHOR cpelie 3HAYMUTENLHOTO ylepha,
fosnexwero rubens e Wi ocobo KpynHbe MaTepHalibHbIE
TIOTEPH (B TOM YMCJIE YMBINIEHHOE YHUYTOXEHNE 100 MOBpexXie-
HHME 0cob0 OXpaHseMbIX NPUPOAHbIX 00BLEKTOB 1 ap.). K nubam,
COBEPIUMBLUKM IM0A00HbBIE IPECTYIIEHUA, MOTYT IPUMEHATLCI Ta-
KUE Mepbl BO3AEUCTBUS, KaK OrpaHUYeHuUe WK IULLIeHE CBOOOHL,
ucripapuTensHble padoThl, KOHGUCKaUNsE MMYLLECTBA U 1P.

Opuauyeckue auua v rpaxxiane, IpUIUHUBLIYE BPEL OKPYKa-
OLIen cpelie, 340POBbI0 ¥ MMYUIECTBY I'paXIaH ¥ APYTUM 10pUIQ-
YeCKUM JTUaM, 06513aHbl BO3MECTUTEL HAHECEHHBI MaTepHaibHbIA
yuep6 (1o6poBOILHO WIHK MO PELIEHNIO CYIa) B IOJTHOM O0beMe.

2.13.3. MoHHTOPHHE B 00JACTH OKpYKalomed cpejbl

Monumopunz npeacrapiser coboil ceTh niay cucreMy Habnro-
NleHUs (KOHTPOJIST) 32 COCTOSIHMEM OKPYXKaIoLei cpelibl C LeNblo
OLIEHKHM W pa3paboTKy MepONpuUATHA 10 OXpaHe IPUPOIHOH cpe-
IIbl, PAlOHAIBHOMY UCHONb30BAHNIO TPUPOIHLIX PECYPCOB, Npe-
OYTIPEXACHUI0 KPUTHYECKNX CUTYRLINMA, BPEIHBIX U ONACHAIX 1St
300POBBS JIIONCH, a TakXkKe [N NMPOrHO3a COCTOAHUS OKPYXKalo-
meil cpelibl. MOHUTOPUHT TIO3BOJISIET CBOEBPEMEHHO OLEHMTD
BO3MOJHbI€ HU3MEHEHUS DUINYECKNX, XMMUUYECKUX ¥ OUOJIOTH-
YECKUX NPOLIECCOB, YPOBEHDb 3arpsi3HeHus atMochepHOro Bo3ay-
Xa, lOYBbl, BOAHBIX U PYIUX MPUPOIHBIX pECYPCOB U 00BEKTOB.

MOHMTOPUHT OKpYXalouleil Cpelibl BKIIOUAET: PerncTpaLuio
METEOPONOFMYECKUX U APYTHMX MPUPOIHBIX ABREHUI, BUJOB 3aTpsi3-
HEHYWs ¥ WX MCTOYHUKOB, KOHTPOJb 32 coblrofenneM caHuTapHo-
MPMEHHYECKUX HOPM, ONTHMANLHOIO KonuuectBa cbpoca oTxo-
JIOB; KOHTPOJIb 32 BHINOJAHEHWEM 3aKOHOB U NIOCTAHOBJICHUM, Npe-
JNYCMAaTPUBAIOMINX PALIMOHANBHOE UCTIONB30BaHIE PECYPCOB, U 1D,

TaxkuM 06pa3oM, MOHUTOPUHI NipenocTaBsisieT nHbOPMalUIo,
Ha OCHOBAHWH KOTOPOI pa3pabaThiBAIOTCS MEPHI N0 obeciieYeHuIo
3aIIUTLI 3[10POBLS, Onaronony4ust M 6e30MacHOCTH HACENeHUs.
DT1a nHGOPMAlMI WCTIONb3YETCH JUISl PAOHANBHOTO U 3dhdek-
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TUBHOTO YIIPABAEHMS COCTOSSHUEM OKpPYIKArOILIEi npnpom—lon cpe-
Abl U UCAOJIL30BAHUSA MIPHPOJHBIX PECYPCOB.

MOHHTOPHHI MOXET OBbITb 10KanbHbiM (OXBATHIBAET OTHENb-
Hble paitoHbl), HayuoHanvHbim (OTAEALHBIE TOCYAAPCTBA), MHOCOHA-
yuonansrom {OTAEALHDIE PErMOHDI, BJTIOHRIOLIIME: HECKOLKO 10-
’ cynapcm) Y Ap.. v :

- TloncucreMaMp MOHUTOPUHIA MOF)/T 6blTb OTHe/bHbIE npo6ne-
MBIl M aCTIeKThl OXpaHbi OKpYXaioleil cpensl. Hanpumep, MoHMTO-
| PUHT:IPAPOIHBIX PECYPCOB, MOHUTOPHHE aTMOCHEPHI; THIPOCHhEPD,
> Jmrocdepst; Beei GHocdephl 1 OTAENBHBIX IKONOTHYECKIX CUCTEM.

.2:13.4. DKonoruyeckast 9KcHepTH3A

B Pecnybnuxe benapych QeHCTBYIOT 1Ba BuAa SKOJIOTHYECKOH
3KCl’lepTVl3bl ~ roCynapcTseHHad u. Oﬁl.ueCTBeHHaﬂ

- oc;vaapcmeennwz IKOA02U uecxaﬂ aKcnepmusa npononmcsl C Lg-

- JIbI0 ‘OHpeneNneHus ypOBHH aKonomqecxon 6e30nacnocm _kotopast '
*“ MOXKET BO3HHKHYThH B TipoLecce OCYILLECTBAEHHSA XOBHMCTBGHHOVI u.
T APYroil. fesTeNbHOCTH | B. HACTOSIILEE BpeMsl 1 B GynyLeM W IPSIMO
uny KocseHHO’oxasbxaan»orphuarenbﬂoe BO3IEHCTBME Ha cbcros—
HHE OKPYXKAIOLLEH CPElbl-Y 3[0POBbE HACEIEHHMS; OUEHKU COOTRET-
CTBUSL XO3SUCTBEHHOW (v APYro JesTENbHOCTH, KOTOpaH L1aHupy-
€TCS M TIPAKTUKYETCH,: Tpe6ouaHmM [IPUPOLOOXPAHHOIO 3AKOHOLA-
“TEJICTBA; OTIPENSNCHIS OCTATOMHOCTH 1 00OCHOBAHHOCTA MED 1O
- 'OXpaHe:0KpYKaroLeH cpenbl, TIpenyCMATPUBAIOLIMXCS IPOSKTOM."
- TFocymapcTBeHHas 3KOJOTUYECKAS ~IKCNEPTHU3a TNPOBOIMTCH
rOCY1apCTBEHHBIMM OpFaHaMH 1O 3KOJIOTUM 'Ha OCHOBAHUU TIPUH-
. LUIOB 3aKOHHOCTY, HaydHO# 060CHOBAHHOCTH, KOMIUIEKCHOCTH,
CIaCHOCTH 'C YUaCTUEM B HEOOXOANMBIX cnyqaﬂx O5lueCTBeHHbIX u
rOCylapCTBEH HBIX OpraHu3aLnii.

Peanuzaums npoekToB, KOTOPHIE MOLIEKAT FOCY apCTBEHHOM
3KOJIOTHYeCcKOon IKCIIepPTNn3e, be3 MOJATBE P KIAIOLLIEr0 3aKI0YEHUA
rocynapCTBEHHON IKOIOMMYECKOI 3KCMEePTU3bi 3aMpeiiaeTCs U He
MOAAEXHUT PUHAHCHPOBaHMO. [ OCyﬂapCTBeHHOM 3IKOJIOTHYECKO I

U DKCHEPTU3E NTOANTeXKaT:

. #TIpEHIAaHoBas, NpeapoeKkTHasl U IIpOEKTHas ;101<yMeHTa-
LUAS1: [T0. XO3AWCTBEHHOM ¥ APYIrOil AEATENBHOCTH; 'KOTOPast MOXET
OKa3bIBaTh OTPHLATENbHOE BO3AESHCTBHE HAa OKPYKAIOILYIO cpeny n
3[0POBbE HACEIEHHUS; :

4 NPOEKTb!. IaHOB (HpOI‘paMM) OCHOBHBIX Hanpameﬂuu
CXeM Pa3BUTHSE W PACTIONOKEHNS ﬂpOI/ISBOJII/ITeI[beIX CUJI M OTpac-
Jiell XO3iCTBOBAHM;
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¢ QedCTRYIOLIME [IPESAIPUATHAS, KOMIUIEKCHI U ApYyrue obObek-

. ThI, & TAKXKE [IPOCKTHI U peilleHHs, BHEApEeHUE Wik peann3aLums Ko-

TOPBIX MOXKET TIPUBECTH K HAPYLIEHUIO HOpM PKONOTUUYECKO He30-
NacHOCTY.

- O0ueCcmeenan IKoA02UHECKAA IKCHEePMU3a ocymecmnqemn
HEe3aBUCHMBIMH TPYIHAaMH CIEHUANUCTOB O MHULMATHBE 0bLLIe-
CTBEHHbIX OpraHu3alnii, COBeTOR NenyTaTos ¥ rpaknaH. QOHa npo-
" BOJUTCS HE3aBUCUMO. OT' POCYIAPCTBEHHON  SKONOTHIECKON 3KC-
MePTU3LL, & €€ 3aKMI0UcHMs (pe3yIbTaTh) YU THIBAIOTCS OPFaHAMM,
OCYIUECTBASIIOIAMY FOCYAADPCTBEHHYIO SKCIEPTH3Y.

-2.13.5. 9konoruqecxui‘l‘ayilm‘

Dxorozuneckuii aydurmn ARASETCH O0BLEKTUBHOM OLIEHKOI SKONOTMY- -

HOCTH ITPOM3BOLCTBA U 060pyNoBaHUs. Ero BOHMKHOBEHUE B'KOHLE

“XX B. (8 CHIA = 1970 1., B EC — 1993 r.) 06yC/IORIEHO YBEAMUEHMEM
IKOJIOTHMECKUX U3AEPKEK Ha TIPEATIPUSTAAX K OTPACAX, ARLSIOIMXCA’
OCHOBHbIMM = MICTOYHUKAMHU = 3arps3HeHus OKpYyXarouet ~ cpeablt
(Hanpmwep, XUMUYECKOH HpOMblLLUleHHOCTM) a TaKKe BO3MOXKHBIM
PUCKOM KDYIHBIX KOMNAHMI U 0aHKOB npH OCYUIECTBIEHUN
Luupoxomacxma6ﬂblx MHBecmunu PENOCTARNEHUH KPEAUTa 1 npu
ApYTVIX PACKOBBIX onepammx, CBSI3aHHBIX C. pacliMpeEHeM, MOLIEpHN3a-
uneu npmnamsaumen peopraHmauuen TIpENpUATAN, T.€. ONepaLisx,.
B KOTOPBIX menaTeano TIPOM3BECTH OLIEHKY TOTEHLUATBHBIX pucxoa
CBSA3aHHBIX C OXPAHOH OKPYXKAIOWIEH CPEmbl. -

O6'I>BKTaMI/I BKOJOTHYECKOTO ayANTa SIBASIOTCA:

4 nmymecnso (3emenbm>1e y4aCTKH, NpAPOAHbIE 00beKTh, 31a-
HUS ¥ COOPYKEHHS, MAWNHBL 1 o6opyﬂ0BaHne v Ap.);

¢ TekyluMe onepauuu npearpUsTUSA (ﬂpOVBBOﬂ,CTBeHHblC

_KoMmepueckue U Ap.);

4 CHUCTEMaA YIIPABRNEHUS ITPEANPUATHEM B UPE3BbIYAMHBIX cmyauuﬂx

4 nporpamMma OXpaHbt OKpYXKatoLleit cpeiibl ¥ obecneueHus be-
30[1aCHOCTH, TPYAOBOI0 KOJIEKTUBA U 1.

[lposenenye 2KONIOTMUECKOTO -ayauTa oBLIYHO. siBisieTcs J00-
POBONBHEIM, ‘O HAKO: KOTIA HESATEAbHOCTD: TOTO UK. HHOrO {ipel-
MPUATUS SBHO YrpoXaeT OKPYXatouleid cpeie W 310POBLIO: Hacee-
HUS, TO MO PELLIeHUIO UCTIONHUTENLHOM BJIACTH 3KOJOTHYECKHIA ay-
AUT MOXeET ObITh NMPOREAEH NIPUHYAUTENBHO. :

DKONOrHuecKuil ayIuT peKoMeHayeTcs rlpOBOJll/ITb BCEM Mpef-
TIPUATHAM: C TIPUBNEUYCHHUEM. CIISLIMANUCTOB U3 MECTHBIX IKONOrHUYe-
CKHX UHCTIEKLIHI-¥ OBILECTBEHHbIX 9KOTOTMYECKUX OpraHu3alumii.
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2.14. MEXIYHAPOJHOE COTPYAHWYECTBO
B OBJIACTII BKOJIOTH

“Peiuenye rnofanbHbIX 9KOAOTHIECKHX MPobaeM BO3MOXHO LB
ripy 00 bEIVMHEHNH YCUINIA BCETO MHpOBO!‘OkCOO6meCTBa‘, TaK Kax B UX
OCHOBE JIEXAT NPOLECCH U ABICHMsA TUIAHETApHOTO MaciuTaba. K Ta-
KUM T06abHbIM IKOJOTHUYECKM MPobIemMaM OTHOCATCS: TMpPeNoT-
BpallieHWe aHTPOMNOreHHOro M3MEHEHWst KIuWmara, OXpaHa CTparo-
cepHOro 030HOBOrO C/0s, 6opsda ¢ TPAHCIPAHUIHBIM [EPEHOCOM
3arpsA3HSIOILNX BEIIECTR, COXpaHeH e O1Opa3HoO0pa3ist » ap.

GOPMUPOBAHIE COBPEMEHHONM CHCTEMBI MEXIyHapOIHOro
IKOJOTUYECKOTO COTPYIHUYECTBA OCYLIECTBASLIOCh B TeueHue
IUTMTEJIBHOTO BPEMEHM, 1 Ha 3TOM NYTH MOXHO BBIAENUTD CHENYIO-
1iyie 3TambL.

Ilepebiil 2Tan (1913—1948) xapaxrepusyercsi TMONbITKAMU
OO BEIUHEHUS YCUIMIA Pa3IuYHbLIX CTPAH B LEJIAX 3aILMTH NPAPOIBI
B paMKax MeXAyHapoaHbIX KoHpepeHuuid. Ilepas KoHdepeHuus
TAKOro poja, coGpaBiuas yYeHbIX U3 BOCEMHAALATH CTPaH, COCTOS-
nack B 1913 r. 8 Bepre (Iseiinapus). B 1923 r. B ITapike npouien
I MexxnyHapoaHBIl KOHIpece 110 OXpaHe Npupolnsl, a B 1928 r. 3
Bpioccene Obuio oTKpHITO  MexxayHaponHoe - 610p0  3AINTHI
npuponsl. OnHAaKo HAa 3TOM. 3Tale YCWIMS MEXIYHApOIHOM
OOBLICCTBEHHOCTH HOCWIM WMHMDOPMaLMOHHEIA, AHCKYCCUOHHBIN
Xapakrep ¥ He NONb30BAIUCH NOLASPXKKOM NPAaBUTENLCTB, @ 3HAUNT,
He NpUBeU K BhIpaboTKe Kakux-muGo MpakTHIecKuX Mep No OXpaHe
OKpYXaroLWEH cpepl.

Bropoit atan (1948—1968) cea3an c cozpannem OpraHnza-
unn O6vennHennslx Hauuit (OOH), xoTopoit B HacTosiiee Bpe-
Mst TIPUHAUICKHT Beyliast poib B MEXAYHAPOILHOM IKOJOTHYEC-
KoM coTpyaHuuecTse. B 1956 r. 6b11 cozaan MexayHapodHblii co-
103 OXpaHbl IPUPOABI W npupoiHsix pecypcos (MCOII) sMmecTo
MexnyHapoJHOTO COI03a 3allUThl TTPUPOIbL. ‘

Tpetuil atan (1968—1992) xapaktepurzyercsl akTUBM3aLMeil
MEXAYHAPOAHOT0 DKOJIOTHYECKOrO COTPYIHUYECTBA, 4TO 6binO
00yC/IOB/IEHO HEraTUBHBIMM [IOCAEACTBUSAMI Hay4YHO-TeXHKYeC-
Koil pesomouud. B 1968 r. ceccus [enepanbpHOi accambnen
OOH npuHsana pe30JI0UMIO, YCTAHOBUBIIYIQ poJib OaronpusT-
HOM oKkpy»Katolleil cpelibt 1is co6AX0JeHMA OCHOBHBIX MpaB Yeio-
Beka; BaxkHellIyM 3TarnoM B pasBUTHU IKOJOTUYECKOH MONHTH-
KW TPUHATO CYUTATh CocTosBmytocs B CrokroasMe B 1972 T,
MexnyHapooHyO KOHGMEpPEeHIU MO, OKpykKawoileit cpege. Ha
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ITON KOH(pEepeHUMH Obll ‘yUPEXKHAEH. TIOCTOSHHO HeHCTBYOWMH
opran OOH 1o oxpaHe okpy:xarwoiieii cpens JOHEIL

YeTpepThiil 3Tan Havaics ¢ cocrosriueiics 3 1992 r..B Puo-
ne-Kaueiipo Kondepenunn OOH no oxpyxatoliieii cpefie 1 pa3su-
110, Ha 3Toit KondepeHLny Hbi1a pa3paboTaHa KOHLENIHS YCTOM-
Y¥BOTO pa3BUTUsl obuiecTBa. OHA TIpPeMIOXWIA IS TOATMCAHMSA
MEXyHAPOIHbIE KOHBEHLMM (JOrOBOpP, COrnallieHne) o6 OxpaHe
KIMMATHYECKUX PECYPCOB 10 BHOIOrHUecKOM pa3HOOOpa3UuML.

CoBpeMeHHas CUCTEMA MEXKAYHAPOLHOTO IKOJOTHYECKOro Co-
TPYAHHUYECTBA OOBEIUHSAET CIEAYIOWNE OCHOBHbBIE HAMPABICH WS

4 NapJaMeHTCKOe COTPYAHMYECTBO, COCTOSILEE B KOOPAMHA-

L{MM 3aKOHOJATENBHON AeATENLHOCTH B 0BIACTH IKOJIOTUH;

¢ B3aUMOAEICTBAE VCHOJMHUTENBHON BIACTH TOCYAapcTB IO
pa3paboTKe M peanw3aldy SKOJOIHMYECKUX [IPOrpaMM IOJl 3ru-
noit OOH; ,

4 pPEryIUpOBaHUE TIPUPOJOOXPAHHON NEeSTEIbHOCTH IIYTEM
3aKJIIOYEHYS JOTOBOPOB, COMIAIEHUIA M TOMY ITOA0GHOTO, Ipel-
TONATAIOIIMX SIUHbII TOAX0H PA3HBLX CTPAH K PEILEHNI0 KOHKPET-
HBIX 9KONOTHYeCKUX npobaem;

4 HAayYHO-TEXHMUYECKOE COTPYINHHYECTBO, HallpaBieHHOe Ha
06MeH HAYYHO-TEXHIYECKOM NHBOpManuei, COBMECTHYIO peau-
3410 TIPUPOKOOXPAHHBIX MEPOTIPUSITUIM, TIPOCKTOB, KOMIUIEKC-
HO€ WCIONb30BAHUE HAYYHBIX pa3pa6oT0K COBMECTHOE OCYILECT-
BJieHUE IKCTIEPTU3 U T.11.;

4 3K0JIOTHYECKOoe COprnﬂmquTBo ob1IecTBeHHBIX OpTaHu3a-
LU, HeNOBBIX KPYTOB, MpOBeleHNe MeXIYHApPOAHbBIX IKOJ0OrAYe-
CKUX hOPYMOB U T.1I.

- Haunbonee pacnpocTpaHeHHol u  meicTBeHHOI (HOpMOIt - co-
TPYIHUYECTBA [10 BOIIPOCAM OXPAHbI OKPY>KAIOLUEN CPENbl ABISIETCS
3aKJTIOYEHHUE MEXAYHAPOIHBIX JOTOBOPOB M APYTHX COTNALICHUT.

CospeMeHHOe KOHBEHIWOHHOE PEryIinpoBaHHe Hanpas/ieHo
Ha TipefoTBpalieHue BO3MOXHBIX MOCHSACTBUI Ol OKpyXKato-
el cpelbl ONacHbIX BUAOB X034icTBeHHOU gearenssocTn. C 9TOM
Uenbio BbiM NOANMCaHBl CHENYIOIHE JOKYMEHTSI:

-4 KoHpeHlHA O TpaHCFpaHu‘{HOM 3arpasHeHMM BO3Jyxa Ha
bonblune paccrosaHus (1979);

¢ BeHckas kouBeHLIUs 06 OXpaHe 030HOBOro cnoa (1985);

4 KoHBeHLIMS 0 HOMOILY B CITyYae s1IepPHOM BOWHB! WK panma—
HMOHHOMK aBapuiiHoit cutyam(1986); ,

. ¢ KoHBeHIMS 0 NepesosKe ONaCHbIX-TPY30B (1989)
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¢ MoHpeanscKuit TPOTOKON O BEIECTRAX, PA3PYLUAIOLINX 030-
HOBKIM cnoit (1987); oLleHUBaeTCH Kak BaKHepliiee NOCTHXEHHE
MEXAYHAPOAHOTO coollIecTBa, NMeLliee UCKTIOUUTENBHOE 3Ha-
YeHue 17151 3KOJOTUH. -

Dddexkrusnoit dhopMoll MEKIYHAPOAHOTO COTPYIHMUECTBA
ABJISIETCS CO3AAHME U NEATEIbHOCTH MEXIIPABUTENbCTBEHHKIX Clle-
LMan3upoBaHHbIX yupexaeHuit npu OOH B o6nactyi oxpaHsl
OKPYKaOLIEN Cpenbl.

LenTpanbHeiM yupexaeaneM OOH, obecneynBaroiyM KoM
JIEKCHBII NOOXO/ K PELIEHMIO MHOTOUMCAEHHBIX 3aad (10 cCoXpaHe-
Huio 6uocdepnl, sipasietcs HOHEIT — nporpamma OOH 1o oxpyxa-
oleH cpene.

B 1992 r. cocrosnacs stopas Kondepenuus OOH no oxpyxka-
1oulei cpefe u pa3sutnio (Puo-ne-2Kaneiipo).

B otauuute ot CrokronbmcKoi koHdepeHunu (1972), npu-
HsABLIEH sl peKOMEHOATENbHBIX JOKYMEHTOB B 004aCTH OXpaHbl
OKpYXKamwlieil cpeabl, KoHpepeHuust B Puo-ge-2Kaweiipo npuus-
Jla JOKYMEHThI 3aKOHOJATebHOTO XapakTepa, COMNACHO KOTOPhIM
KaXj0e rocyfapcTBO {yJ4aCTHHK KOHMEpeHInu) JOMKHO OTpery-
JHAPOBATH CBOE HALMOHANLHOE 3aKOHONATENLCTBO B COOTBET-
~ CTBHM ¢ TIPHHATON MHPOBLIM COCOLIECTBOM KOHULEMUUEH YCTOMH-
YMBOTO uejoBeueckoro pazsurusd. CyTb ee COCTOUT B CO3JaHNH
Tako¥ MOIEAY COLMANBbHO-9KOHOMUYECKOrO pa3sBUTHS, IPH KOTO-
POl YIOBJIETBOPEHHE XKUSHEHHBIX MOTPeDHOCTEH HRIHENIHETO 110~
KOJIEHUS moael gocTuraeTcs 6e3 THieHUs TaKOH BO3MOXHOCTH
6yIyLIMX TOKONEHMIA. ’

I'naBHBIMU YCNOBUSAMY YCTOMYUBOTO pa3sBuTHs 00IlecTBa $B-
JISIOTCS: v

4 PHOPUTETHOCTSH KAUSCTBEHHBIX NTOKa3aTesel (KauecTsa Xu3-
HK) nepea KOJNYECTBEHHBIMM {UUCIeHHOCTBIO, noTpedbieHuem);

. 4 coxpaHeHue 61ONIOTUIECKOro U KY/bTYPHOTO pa3Hoo6pa3us;
¢ corfacosaHue NPUPONONONL3OBAHNA C IBONOLMOHHOK Me-
PUOAMUHOCTBIO IIPUPOIHBIX IPOLIECCOB. ’ .

Mojens ycTORUHUBOrO PA3BUTUS MUPOBOM CUCTEMbI OCHOBI-
BaeTCSA Ha KOJMYECTBEHHOHN CBsiznm Mexny 6uocdepoii, yelose-
4ECTBOM U BBEASHUEM MexaHU3Ma ranobanbuoro yrnpasienns. Ta-
KHUM 0Opa3oM, ycToMUMBOE pa3BuTie 001HecTBa, MUPOBOIL CHCTE-
MBI, OTAENbHBIX CTPaH MUpa — 3TO - OUTHUMaJLHO YIpaBiagemMoe
DPA3BHUTUE HA OCHOBE BBICIINX AOCTHXXEHUN COBpEMEHHOH HayKU
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1 yCcTOi4MBOH Guocdepst, HalleeHHOe Ha COXPaHEHUE U COBEp-
ILIEHCTBOBAHUE YeJIOBEKA.

Taknm obpaszom, ecnu tiepsas Kondepenuns OOH (1972) no-
JIOXKMJIAa HAYAN0 UHTEHCUBHOMY M3YYEHUIO B3aUMOAEUCTBUsI OUO-
cdepsl 1 UenoBedecTsa, To sTopast (1992) nompesa nepsbie NTOTH
U MPUHAIA PSE OYeHb BAXKHBIX TOKYMEHTOB 10 OKpPYXaroule cpe-
Ile, Pa3BUTHIO 1 YIIPABIEHUIO.

C pewlenneM miobaJbHBIX 3KOJOFHUECKUX npobieM CBA3aHa
JEeSATENbHOCTh MEXIYHAPOLHBIX OOILECTBEHHBIX MapTHii, OpraHu-
3alnii, rpymn, ABUXKeHUd «3eeHbiX» (akonorucros) u ap. Camoii
HU3BECTHON B HACTOSILIEE BPEeMS SIBISETCA DKONOrMUECKast Oprasu-
sanus «punllncy («3enenpiid MyUp»), r1aBHOE HanpapieHUe fes-
TEJILHOCTH KOTOpPOH — Gopnba ¢ paguOakKTMBHBIM 3aTps3HEHHEM
6uocdeps!.

OCHOBHOI MeXAYHapOAHOW HenpasuTeNIbCTBEHHOW OpraHu3a-
el apadercss MexnyHapoaHbii COI03 OXpaHbl IPUPOABI ¥ MpU-
ponubix pecypcos (MCOIT), yupexneHHstit iog arunoit KKHECKO
B Pourendno (Ppaunusa, 1948). ITo nunuuaruse MCOII buina co-
30aHa KpacHas KHWra 0 COCTOSIHMM TOMYISUMii peaKUX 1 UCUE3at0-
1LVIX BUNOB MJIEKOIUTAIOILUK, NITUL, penmivvii, ambubuil. B Hacto-
silliee BpeMsl COCTaB/deTcs 3eeHas KHUra, CoJepKatiast cBeieHust
00 YHHKAABHBIX ¥ peaxkuX naHawadTax 3eMHOTO Hiapa.

BaxxHy10 poJib B peannsalyy MEXIYHAPOIHbIX COTHalleHNi 1
IpOrpaMM MO O3J0POBJAEHUIO OKPYKAIOWIEH Cpenbl UTparT MEX-
AyHapoiHbie (DMHAHCOBHIE OpraHMU3auuu — MexnyHaponHbiH
6aHK pekKoHCTpykuMu u passntus (MBPP), Esponeiickuit 6ank
pexonctpykun# u pa3sutus (EBPP), Becemupnsii 6ank (BB), ko-
TOPbIEe ONpEeAeIwIn OXpaHy OKPYXAatoure# cpelibl B KauecTse O/
HOH U3 OCHOBHBIX 3aa4 CBOEH JesTeIbHOCTH. ‘

Tak, EBPP B kauecTBe IpUOPUTETHBIX HaMIpaBieHuiA CBoeH Ae-
ATENbHOCTY ONPEASIN ClieytoLlee:

4 oKa3zaHue MaTepUATLHONM MoMoluM CTpaHaM No HopMUpOBa-
HUIO DKOAOTMYECKON MOAMTHKM, BKIouas paspabotky addexTus-
HbIX NPABOBLIX W HOPMATUBHbLIX JOKYMEHTOB, 2 TAKXKe fTOArOTOBKY
Kafpoe jns obecneyeHusi MOHRTOPUHTA U CODNKOIeHUsE CTAHAPTOB;

# COACUCTBHE [IPUMEHEHMIO PBIHOMHBIX METOJ0B B yripaBJe-
HIW HALMOHANBHBIMI IKOJOTMNUIECKUMY [TPOrpaMMaMu;

4 11001LUpEHNe Pa3BUTUA B CTPaHAX pPbIHKA IKONOTHUECKUX TO-
BAPOB I YCAVYT, & TAKXKE MHBECTULMM B NIPOEKTHI 110 COXPAHEHHIO
U YAYULICHHIO OKPYKAKuiel cpeisl;

117



4 OpraHu3alMsa U rnoafiepxkKa creuralibHblX UCCIIEAOBAHUN U
NporpamMm To 3KOJIOFHUECKOMY '00PA30BAHUIO HACENEHHUS; Npel-
puHUMaTeneit, 6aHKUpoB 1 T.1.; B

4 [IPOBEEHNE NPOLIENYD, CBSI3AHHBIX C 3KOJIOrMYECKON BLeH-
KoM, TJIAHMPOBAHVEM, YIIPABJIEHHEM, AYAMPOBAHUEM W' MOHUTO-
PUHTOM OMepaluii 1 NpoeKkTos baHka, h

IepcriekTUBBl MeXyHApOIOHOTG COTPYAHHYECTBA: B OXpaHe
TPUPOABl HEPA3PBIBHO CBS3aHbl C NpoLeccaMy TI06aIM3aLuu, B
KOHTEKCTE KOTODPBIX pelleHure MIobaibHbIX IKOJOTMYECKUX MTpod-
JIEM HEMBICAVMMO 0€3 LIMPOKOro B3aMHOTO 0OMEHa He TOAbKO MH-
dopmaueit, Ho 1 TIPUPOROCOEPETAIOLINME TEXHOJNOTUSIMI.



IUVTABA || OXPAHA
3 TPYJIA

3.1. IPEIMET OXPAHBLI TPYIA

OnoHOM M3 OCHOBHBIX (OPM HEATENLHOCTH YeioBeKa sIBJIsSeT-
Csl TPYAOBOH [IpOLIECC, OCYILECTBAAIOIIMACA B TPOM3BOACTBEH-
HbiX yCjaoBUsX. B npouecce Tpyla paboraloline B3auMOISHCTBY-
10T ¢ pa3siNYHbIMY JIEMEHTAMM ITPOU3BOJCTREHHOMN Cpelbl, TaKU-
MH KaK MpeaMeThi ¥ OpYAUs TPYAa, CPeACTBA NPOU3BOICTEA, MTPO-
OyKTbl TpyAa. BaxkHoe 3HaueHue MMEeT YPOBEHb OpraHu3aluu
MPOU3BOACTBA, COCTOAHUE BO3AYILHOM Cpebl U Ip.

OTuyUTENbHON OCOOEHHOCTBIO MPOU3BOICTBEHHON Hest-
TeNBHOCTH ABAAETCS TO, 4TO paboTalolive NperMYLIECTBEHHO
NOJABEPIAIOTCS TEXHOTEHHBIM OMNACHOCTAM M BPEJHOCTSM, T.€.
OMACHOCTSIM U BPEAHOCTSM, HEMOCPENCTBEHHO CBA3AHHBIM C
IPUPOAOH TEXHONOIUUECKUX NPOIECCOB, O00OPYIOBAHUS, TEXHI-
Y€CKHUX YCTPOMCTB. _

JamnTa paboTAIIMX OT NPOU3BOJCTBEHHBIX OMACHOCTEN U
BpenHOCTeil, obecrieueHre 6e30MAaCHBIX W OE3BpeNHbIX YCAOBUN
Tpyda SBJSIETCS ONHOM W3 OCTPEMIIMX COLUUATBHO-9KOHOMUYEC-
Kux 1npobnem MupoBoro coodbuiectsa. I1o maHHbiM BceMupHoi
opranusauuy 3apaBooxpaHeHns (BO3), B 9KOHOMHYECKH pa3BU-
TBIX CTpaHax eXXeroJHO HecuacTHbIe Clyuay Ha IPOU3BOICTBE CO-
crapnsnior 4—7%. Okono 10% HaceneHUst B PasBUTHLIX CTpaHax
cTpajaer HepBHO-TICUXUUecKUMU 3aboseBaHusiMK, OOYCIOBIEH-
HBIMY POCTOM WHTEHCUDUKALUWK NPOU3BOACTRA.

CokpauleHre NPOU3BOJICTBEHHOrO TpaBMaTH3Ma, obiuedt u
npodeccroHaNbHOU 3aboneBaeMoOCTH paboTalOUINX A0 NpUemMe-
MOTro (ONMYCTUMOIQ) YPOBHS PUCKA SABJSIETCS HENbIO OXPAHB! TPY-
Jid, a ee NPeIMeTOM — UCCeNOBaHMe ONacHOCTe! U BpeaHOCTel!,
BbISIBIEHUE MX MCTOUYHMKOB, OLIEHKA KOJHUYSCTBEHHBLIX M KauyecT-
BEHHBIX XapakTepUCTHK M pa3pabdoTKa NPUHOWIOB, METOAOB U
CPENCTB IS JOCTHXCHUSA YKA3aHHOM Uenn,

J s cHYKeHUs TPaRMAaTH3Ma 1 3a60J1eBaeMOCTH B OXpaHE TPY-
a UCTOMB3YETCS CUCTEMA TIPABOBBIX ¥ COOTBETCTBYIOULUX UM CO-
HMaTbHO-OKOHOMUYECKINX, CAHWTAPHO-THIHEHNYECKHX, WHXEHEp-
HO-TEXHMYECKHX, OPTAHU3ALIMOHHBIX ¥ APYTHUX MEPOTIPUSTHIL
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3.2. IIPABOBLIE 1 OPT AHI/I3AIIHOHHbIE
BOITPOCHI OXPAHBI TPY A

3.2.1. 3aKkoHoaaTe/IbHbIE U HOPMATHBHbIE AKTHI.

I1paBoBo¥i 0OCHOBOI OXpaHbl TPYJA SIBAAETCS COBOKYNHOCTb TO-
CYIApPCTBEHHBIX MEPONpPUATHH, 3aKPeIUIeHHBIX B APaBOBLIX HOD-
Max (3aKOHaxX W MOO3aKOHHBIX aKTaX) U OCYLIECTBISIEMbIX B LIEASIX
yAyYIIeHUS YCIIOBUH TpyAa W ObiTa Ni0Jeil; cokpallenis npous-
BOJICTBEHHOTI'0O TpaBMaTu3Ma, obLIKX ¥ NpodecCHOHANBHLIX 3a60-
JiIeBaHUH.

OCHOBHOMN OpUIAMYECKO 0a30it TPyNOBOTO 3aKOHOAATE/b- -
CTBa ABJISETCS KOHCTI/ITyuHﬂ Ona oGnanaeT Haymucmeu opuauye-
CKO# cuiot.

Koucmnryunst Pecnydnuky benapych conepXuT psii TIpUHIU-
TIMANBbHBIX MON0XKEeHM (NpaBo Ha TPYH, OTHBIX, HA MaTepUaJbHOE
obecrieueHue U T.01.), NOAYIMBILNX pasane B KOHerTHle npaBo-
BBIX HOpMaX.

Baxxneiiive NONOXEHUsI IO OXpaHe TPyHa 3aKpeIUIeHbl B TPY-
JIOBOM 3aKOHOLATENbCTBE, BKJIOUalomeM B ceba TpynoBoit Ko-
~nekc 1 3akon «Q6 oxpaHe Tpyaa», B KOTOPOM YKa3blBa€TCs, 4TO
rocyIapcTBeHHas OJIATHKA B 0OJiacTH oxpaHbl Tpyaa Pecny6nu-
ku Benapych HanpaBieHa Ha obecrieyeHue npnopmera XW3HN M
3J0POBb IpakaaH.

TIpoexTUpoBanue, CTPOUTENLCTRO U PEKOHCTPYKLMSA MPOMU3-
BONCTBEHHBIX 3JaHUl U COOpYyXeRUid, paspaboTKa CpeICTB MpO-
WM3BOJACTRA; BHEApEeHHEe HOBOM TEXHUKW U TEXHOJOTUA, B TOM UKC-
Jie [IpUOBPETEHHBIX 32 IpaHMLE, KOTOPHIE HE COOTBETCTBYIOT
TpebOBaHUSAM OXpaHbl TPyJa, 3arpellaeTrcs.

CornacHo 3aKOHY NTPOEKTHI CTPOSIUNXCS M PEKOHCTPYUPYEMBIX
NPEANnpPUsITUE 1 IPOM3BOACTE MNOATeXaT 00s13aTeNnbHOM IKCnepTH-
3€ Ha COOTBETCTBHUE UX TPeOOBAHWAM OXPAHBI TPYHa.

OnbiTHBIE BUOLI OOOPYIOBaHNUS U TEXHONOTAN TIOLAEXKAT TO-
CYAapETBEHHBIM HCMLITAHNAM Ha COOTBETCTBHE Tpe6OBaHm1M
oXpaHbl TPyAa.

Mailntel, MeXaHn3Mbl, TEXHOMOrMYECKHe JIMHAN U APYFHE
. CpeNCTBa TPOW3BOLCTBA HE MOTYT OBITh TIPHHATHL B 3KCTIAyaTalHI0
6e3 Haluuud cepTudUKaTa (CBUAETENLCTBA) 6E30MaCHOCTH.

IIponsroacTBO. paboT M IKCIUyaTalusl CPeicTB IPOM3BOJL-
CTBa, NCMONb30BAHME CHIPh W MATEPHAJIOB, KOTOPhIE HE OTBEYAIOT
TpeDOBAHUAM OXPaHLl TPYAA U CO3RAIOT YIPO3Y XU3HU U 3T0DPO-
Bbl0 PabOTHUKOB, TOIUIEXKAT TPUOCTAHOBKE TOCYIAPCTBEHHBIMU
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OpraHAMM HAa[I30pa U KOHTPOJS 10 NPHUBEIEHUs. UX B COOTBET-
cTBUE ¢ TpeOOBAHUAMHU OXpAaHLI TPyIa.

Pan nonoxenuil mo oxpaHe TPyNa OTPaXeH B HOPMATUBHBIX
JIOKYMeHTaxX (HOpMBbI, MIpaBUia, pellleHns M MOCTAHOBAECHUS MeCT-
HbIX OpPraHOB BJACTH, TPHKa3bl' M UHCTPYKLIUY MHHMUCTEPCTB, Be-
JIOMCTB) M IPYTUX NOO3aKOHHbIX aKTaxX ¥ CTaHAapTax.

Ilo cdepe neficTBUS NMOA3AKOHHBIE AKTH, HOPMbI U MpaBuia
nojpasnenstorca Ha obwue (enuHbIe), MC)KOTpaC.HEBbIC U OT-
paciesbie.

Hopwmbl 1 npaBuia KOHKPETH3UPYIOT TpebopaHus 663onac-
HocTU. Ha X OCHOBaHNY HaHMMaTeNleM C YJacTHeM NpodCcor308
pa3pabaTHIBAIOTCH M YTBEPKAAIOTCA MHCTPYKLMH MO OXpaHe Tpy-
na (TexHuke 6€30MacHOCTH, NPOU3BOICTBEHHOU CaHUTApHUH, MO-
KapHOU 06e301acHOCTH), o0sa3aTe/bHbie: Ag pabouux U Clyxa-
LIMX, YCTaHaBIMBalOILYe NIpaBuia BuINoOJIHEHUs paboT 1 noseje-
HWS B NPOWN3BOJCTBEHHBIX NOMEUIEHUAX W HA NPOMbIILAEHHBIX
miomanxax. PaboThuky obs3ansl Takxe coBII0AaTh YCTAHOBIIEH-
Hble TpebOBaHUS oOpallleHus ¢ MalMHAMKU 1 MEXaHU3MaMH.

MHBHMCTEPCTBAMM, FOCYAaPCTBEHHBLIMU KOMHWTETAMH, BeLOM-
CTBAMM € yyacTueM pecinyOIMKaHCKHX OpraHoB npogdCcoio3os, a B
HEOOXOMHUMBIX CIy4asiX M ¢ COOTBETCTBYIOLIMMH OpPraHaMu rocy-
JAPCTBEHHOTO HAaJ30pa MOTYT: YTBEPXKIATbCS .TUIIOBbIE HUHCTPYK-
LMK 1O OXpaHe TPyna WIS pabOTHUKOB OCHOBHBIX Npodeccuil.

CucreMaTU3NPOBAHHOE M3TOXKEHNE HOPM 0€30MacHOCTH [IPH-
Boautcs B CucreMme craHpaptoB GezonacHoctd tpyna (CCBT),
KOMIIjleKCe B3aMOCBA3aHHbBIX CTAHIapTOB, HAMpaBleHHbIX Ha yIIo-
psiAOYeHHE U TIOBbIHIEHHE TEXHUYECKOro YPOBHS HOPMATHBHO-TEX-
HUYECKUX INOKYMEHTOB 1o obecneyennto OezonacuHoctu. CCBT
npeicTapisieT COG0 CBOL HOPM 1 IIPaBuil B oGnacm 663onacHoc-
T4 TPYHA. .

Craunaprsl 6€30nacHOCTY, TUTMEHWYECKIE HOprl caHuTap-
Hble HOPMbI Y TIPaBujia yCTaHaBINBaIOT TpeboBaHus 1 HOPMbL Be30-
MacHOCTH 10 BUAAM OHACHBIX M BPedHbIX NPOU3BOICTBEHHBIX (pak-
TOpOB, obilue TpeboBanus 6e30MaCHOCTH K- MPOU3IBOACTBEHHOMY -
000pPyAOBAHMIO, MPOU3BOACTREHHLIM MpOLIECCAM, CPeACTBAM.-3a-
myThl paboTalomuxX ¥-MeTolaM OleHKH De30nacHocTy Tpyia. .

3.2.2. Hanzop 1 KoHTpoIb
3a COGIOIeHIEM 3aKOHOATENHCTBA 0 Tpyne

Hanzop u KouTposab 3a colmogeHuem SaKOHO,[laTeJIbCTBa 0
TPYIie OCYLLECTBILIOT:
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¢ CNELMAITLHO YHOJHOMOUEHHBIE TOCYAAPCTBEHHbIE OPTaHbl 1
MHCHeKIUK, B ToM yncie IocynapcTseHHas MHCIIEKLIMS 110 TPYAY U
COUMANBHON 3aIIUTE HACENEHUS;

# MECTHBIE, UCIIOMHUTENbHbBIE U PAacTOpSONTEbHbIE OpPTaHbl
BIacTy; : :

4 MUHHCTEPCTBA, FOCYAAPCTBEHHbIE KOMUTETH 1 BEIOMCTBA B
OTHOIEHWH NMOAYUHEHHBIX UM OPEATIPUSITHI, Opranu3aLiuii;

¢ exepasbHBIN IPOKYPODP U NOOYMHEHHbBIE eMY NPOKYPOPHL.

Ob6uieCTBEHHHIT KOHTPOJb 32 coDAiofeHueM 3aKOHOHATe b
CTBa O TPYIE UMEIOT IIPARO0 OCylecTBASTh Npodcoto3nl. 'ocynap-
CTBEHHBI OpraH Wiy HaHMMaTelb 00s3aH PAacCMOTpPETh IIpell-
crasieHye npodceorwsa 06 yCTpaHeHMU HapylieHMd 3akoHoga-
TEJABCTBA O TPYHE U B TEUCHHE Mecslia yBeIOMUTh podCcoro3 o pe-
3yJAbTaTaX pacCMOTPEHHS.

TlocTosHHBI KOHTPOAL 3a cobaroaeHneM pabOTHMKaMM Bcex
TpebOBAHMI UHCTPYKIIMN MO OXpaHe Tpyla BO3JIAraeTcs Ha HaHU-
matens. JJOIDKHOCTHBIE NWila, BUHOBHBIE B HapylUEHNH 3aKOHOAa-
TEABCTBA O TPYAE, B HEBLIIOIHEHUN 0643aTeNbCTB 0. KOJUJIEKTHB-
HBLIM HOTOBOPAM M COINIALIEHUsIM 10 OXpaHe TPyHa, HecyT JUCLun-
JUHApHYI (3aMevaHue, BLITOBOP, CTPOTHI BRICOBOP, IEPEBOM HA
HUXKEOMIauMBaeMyl0 [JOJDKHOCTL), aJMHHMCTPATHBHYO (wTpa-
&bbi), MaTePUABHYIO 1 YTOJAOBHYIO OTBETCTBEBHOCTD.

3.2.3. Opranusaimst 0OXpaHbi TPy/a HA NPOM3BOJICTBE

Obecneyenre 300pOBbIX M DE30TACHBIX YCIOBUIL TpyHa OCy-
1LECTBISETCS C MOMOLUBK) CHCTEMbI YIIPABIEHUs OXPaHON Tpyna,
npeicrasnsiomiet coboi roOAroTOBKY, NMPUHATHE U pealn3aumto
pelEHUI 10 OCYLIECTBACHUIO OPraHM3alMOHBbLIX, TEXHUYECKUX,
CAaHUTAPHO-TUTMEHUYECKNX U JeueDHO-NpOodUAAKTUHECKHX MEpo-
TIPUATUHA.

O0beKTOM ynpaBieHHUs OXPaHOW TpyHda SBASETCH [JesATelNb-
‘HOCTb IIPOU3BOACTBEHHBIX NOApazieneHuii v cyx06 npeanpusTs.
OpraHamy yhpapieHds OXpaHOU Tpyaa sABAAIOTCS CHyXObl FnaB-
HOIO WHXKEHEpa M PYKOBOJMTENEH CTPYKTYPHBIX [0OApa3ie/ieHuit
BCEX YPOBHEIA.

OpraHu3auoOHHO-METOANYECKYD paboTy 10 YIpaBIeHUIo
OXpaHOW TpyHNa, NOATOTOBKY YIIPABIEHYECKUX PEIEeHUN 1 KOHT-
POJIb 32 WX BbHIMOJIHEHWEM OCYLLECTBASIET CNyKba (rpyrma uHxeHe-
pOB, OTHeN, GI0pO) OXpaHbl Tpyla, HENOCPEACTBEHHO MOAUUHSIO-
1HasiCs TIaBHOMY MHXKEHeDY.
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TIpaBoBOit 1 HOPMATUBHO "OCHOBOI" CHCTEMBI YIIpaBieHRA
OXPaHOM TPYAa SIBAAIOTCS 3aKOHOAATENLCTBO O prne TIOCTAHOB-
NIEHUST U PACTIOPSKEHUS AUPEKTUBHBIX OPraHoB,*HOPMbI, npaBu-
Jjia, NONIOXKEHUS,; NHCTPYKLUM, CTAHIADTLHI W OPYTUE JOKYMEHTH
Mo oxpaHe Tpyja.

Yrpapnerue OXpaHO# Tpyaa BKAOUaeT B celd pelleHue 3a-
AaY, NO3BONAIOLWMX aIMUHUCTPALIVMK (HAHMMATEJTIO) peain30BaTh
cBoy 06s3aHHOCTH 110 ObecreueHuio TpebOBaHNI OXpaHpl Tpyda
B COOTBETCTBUM C 3aKOHOAATEILCTBOM. ‘

Obs13anH0cTR aMIHUCTPaIMU B 00aacTH oxpansi Tpyna. Corac-
1o TPyLOBOMY KOJIeKCY HaHMMATeNb 06513aH CO3aBaTh PaBOTHUKAM
HPENNPUSTAI, YIpEXKIeHUI U OpraHu3auuil 310poBble 1 Hesomnac-
HbI€ YCIIOBUS TPYNA, BHEAPATh HOBEHIINE CPEACTBA U TEXHOJIOTUU,
obecrieunBaroive CoOMONEHIE HOPM M TIPAaBJT 110 OXpaHe TPYIa. -

TpebopanusiM, obecreunBaloOliUM 310pOBLIE M Oe3onacHble
YCAOBMS TPYAA, JO/DKHB! OTBEYAThH IPOU3BOACTBEHHDIE 3MAHMS, CO-
OpYXXeHHst, 000pyfoBaHUE W TEXHONOTMYECKUE MPOLECCH. DTH
TpeboBaHUs BKIIOUAIOT PallMOHAIbHOE MCTIONb30BaHKE TeppHTO-
pUM ¥ NPOM3BOJICTBEHHBIX MOMEILEHUH, MPABUIbHYIO SKCIUTyaTa-
unio ofopynoBaHUs M OPraHM3allilo TEXHOJOTMUYECKHX Mpoilec-
COB, 3aILUTY PabOTAIOLIMX OT BO3HEHCTBMS OMACHLIX M BPENHBIX
bakTOpoB, YCTPOMCTBO CAaHUTAPHO-ObLITOBBIX MOMELIEHUIA.

Hu ogHO npeanpuaTHe, UeX, y4acTok, NPOU3BOACTBO He MO-
XKeT ObITh MIPUHATO M BBEIEHO B IKCIUIyaTallMiO, €CNH Ha HUX He
obecrneueHs! 310poBble M HE30MaCHbIE YCI0BHS TPYLA, U HU OOUH
obpasell HOBOH MalUWHb, MEXaHU3Ma ¥ APYrOro MpOU3BONCTBEH-
HOro 000PYHOBAHNA HE MOXKET OLITh HepenaH B MPOU3BOICTBO, €C-
Jii OH He oTBeYaeT TpeOOBAHNSAM OXpaHbl TPYAA.

AnMuHNCcTpalnst (HAHUMaTeNb) ¢ yyacTHeM npodcoto3os, a
TakXe NpeicTaBuTeNneil ApYyrux OpraHoB 06s3aHa CBOEBPEMEHHO
W IPABWIBHO MPOBOAWTE PAcCieloBaHNe ¥ YUeT HECUACTHBIX CNy-
yaeB Ha NPON3BOJICTRE.

-Ha ocHoBe MaTepnanos pacclicOBaHus 1 yueTa HECYACTHBIX
cnydaeB HaHuMaTeNb 00513al CBOeBPEMEHHO NPUHUMATEL HEOOXO0-
LAMble MEpbI [UIsl YCTPAHEHUS TIPUYMH, BbISBIBAIOLIMX HECUACT-
Hble Cydaiu.

CpencTsa U HEOOXOAMMbIE MaTepUalibl It NPOBEACHUSA Me-
poONpUATHI 10 ‘'OXpaHe prna pACX0m0BaTh HA IPYTHe Leayn 3a-
npeuaeTcs. :

" TTopsAmOoK MCHONB30BAHUS YKAZAHHBIX CPENCTB ¥ MaTephanos
omnpenensieTcs B KOJAEKTHBHAIX HOTrOBOpaxX UAW COITIAIIeHUAX T10
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OXpaHe Tpyda, KOTOPbIE 3aK/OYatOTCa aiMUHUCTpaLMen npe-
NpUSTUS U DPOGCOO3HLIM KOMUTETOM, BHICTYIAIOLIUM OT UMEHU
TPYLOBOT'O KOJIEKTUBA MPELITPUATUA.

Ha pa6oTax ¢ BpeaHbIMHK YCIOBUAMY TPYAA, a TakKe Ha pabo-
Tax, NPOBOAMMbBIX B OCODBIX TEMIEPATYPHbLIX YCAOBUSIX WK CBS-
3aHHBIX C 3arpsizHeHUeM, paboTHHUKAM BbIAAKTCS OECIUIaTHO MO
YCTAaHORJSHHBIM HOPMaM clieldaibHas OneXaa, odysb v Apyrue
CpelcTBa UHAUBUAYATbHOM 3alLMTHI.

AgMuHUCcTpauus (HaHuMmarenb) 06s3aHa obecrieunBaTh Xpa-
HeHHue, CTUPKY, Ae3UHObEKLNIo, Jera3alnio, 1e3aKTUBANMIO U pe-
MOHT BbIIaHHBIX pabOTHUKAM CReUMaTbHON onexXasl, 00yBH U
JPYTUX CPEACTB UHAMBULYANLHON 3aLIUTHI.

Ha paborax, cBSI3aHHBIX ¢ 3arps3HeHUeM, pabOTHUKAM Bbija-
ercs 0ecCIUIaTHO 10 YCTAHORBRJEHHLIM HOpMaM MbUIO, MOIOILUe
cpencrsa. Ha paborax ¢ ocofo BpegHBIMM YCIOBUSIMY TpyAa pa-
Botaroure HOMKHb obecrnieunparbes JedebHo-nipodunakrudec-
KYM fuTaHueM. PaboTHHUKM ropsunx 11eX0oB JOKHBEL obecredy-
BaTbCs ra3upoOBAHHON CONEHOI BOMOM.

ITpu BeImONHEHUM PabOT B XOJONHOE BPEMsl rojla HA OTKpPHI-
TOM BO3[yXe WIM B 3aKPbITHIX HeOOOTpeBaeMbIX MOMEIUEHUSAX a-
MUHUCTpaLMa 00s83aHa NpegocTaBUTL 000rpeBaeMoe ImoMeLeHUe
Ut OTIbIXAa PAOOTHUKOB.

¢ ITpy nocryrwieHUy Ha paboTy, CBS3aHHYIO ¢ BpeIHbIMH U Ofiac-
HBIMU YCIOBUSMH TpYAa, 0643aTe/IbHO NPEeNBAPUTEIbHOE ITPOXOXK-
LeHWE MEANUMHCKOTO 0eMOTpa. PaboTHNKY, 3aHSThie Ha TAXKENbIX
paboTax, MepuoINIecKy NPOXoIAT MeIUIMHCKHE OCMOTPLE (JinLia
B BO3pacTe A0 21 roja — exeronHo) st onpeneseHus. UX Npuroi-
HOCTH K NTopydaeMoit paboTe U npenynpexaenus npodeccuoHab-
HbIX 3a6oneBanmii. '

PabOTHHUKOB, HYAAIOWUXCSA 10 COCTOSHMIO 300POBbA B Mpe-
Jlocrasiienuu Honee Jerkoit paboThl, agMUHKUCTPaLUS ofsi3aHa fe-
PEBECTH Ha TaKyr paboTy ¢ cOXpaHEeHMEM HPEXHErO CPesHero 3a-
paboTka B TedeHue ABYX HeAe/b CO AHA NEPEBOIA.

PaboTHrKaMm, BpeMEHHO MepeBeeHHbIM Ha  HIDKEOIiauymBae-
MYIO0 paboTy B CBA3M C YBEUBEM WM MHbIM MOBPEXKAEHUEM 340pO-
Bbsl, CBSI3aHHBIM ¢ paboToil, HAHUMATE/ M, OTBETCTBEHHbIE 3a HaHe-
CEHHBLi 30POBbIO BPEA, BLIUIAUUBAIOT PA3HUILY MEXIY TIPEXKHNM
3apaboTKOM W HOBbIM. Taxas pazHUHa BHULIAYMBAETCS 10 BOCCTa-
HOBAEHHSA TPYyRoCHoco0HOCTH OO YCTAHOBIEHUI CTOMKOM yrpa-
Tbl TPYLOCTIOCOOHOCTU MJIM UHBANTHAHOCTHU.
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PaboTtHukuy, 3aboneplive Ha MecTe paboThi, NEPEBO3SITCS B Ne-
yeOHbIE YUPEXKACH WS TPAHCTIOPTHLIMY CPEACTBAMM WK 3a CUeT Ha-
HUMaTes. ,

HanuMarenn HecyT MaTepuaibHYI0 OTBETCTBEHHOCTh 34
yuiepd, NpUuMHEeHHBIH pPabOTHUKAM TMOBPEXAEHWEM 3HOpPOBbA,
CBSI32HHBIM C.MCMOJHEHHEM UMHA CBOMX TPYAOBbIX 0093aHHOCTEIH.

HucrpykrTax u o0yyenue no soupocam oezonacHocru. 1o son-
pocam 0e30MmacHOCTH [OJIXKHbI MPOBOAUTHLCS CJEIyIOLUAe BUIbI
"MHCTPYKTaXeil. BBOIHLINA, NMEepBUUHLI Ha pabouyeM MecTe, no-
BTOPHBIH, BHCIIIAHOBBLIN 1 LIEIEBOI. ’

B600nbii MHCTPYKTAX NPOBOAMNTCSA JJis BCEX BHOBb IIOCTYITA0-
LIVX HA ODpeanpusTue pabounx, MHXEHEPHO-TEXHUYECKNX paboT-
HUKOB, CNYXalIUX, KOMAHAUPOBAHHBIX, YYALIUXCS IS TIPOXOXK-
JEHAS MPAKTUKM. '

TTepeuvnbiii VHCTPYKTAX NPOBOIMTCA HEMNOCPEACTBEHHO Ha pa-
foueM MecTe AN BCEX MPUHATHIX paboumx U MHXEHEPHO-TEXHU-
YeCKUX pabOTHUKOB, a TAICKE TIEPeBeACHHbIX C APYroro y4yacrxa, ¢
oaHo# paboThl Ha APYIYIO, C OLHOTO BUAA 0DOPYNOBAHUS Ha APY-
roii (U npu BpeMeHHOM nepesoje). O MpoBeASHUY MHCTPYKTaxa
JIeNIaeTCsl OTMETKA B KOHTPOJBLHOM JINCTE C POCIIUCHID MHCTPYKTH-
pyeMoro.

Tloemopusiii MTHCTPYKTAX MPOBOIWTCS OAMH pa3 B 6 MecsileB
II0 NporpaMMme MHCTpyKTaxa Ha pafouem Mecre. O npoBeneHnu
MOBTOPHOTO MHCTPYKTaXXa WMHCTPYKTUDPYIOIIMI [eNaeT 3alluch B
KypHaljie ydeTa NpoBeNEeHMST HHCTPYKTaXKeH O CBOei MOMMUCHIO
1 TIOATHACKHIO MOJYYUBLIETO UHCTPYKTAXK.

Brenaanoswiii MACTPYKTAX MPOBOXUTCA B CACAYIOLIMX CAyUasX:

4 [IpY U3MEHEHUU NPABUA 110 OXpaHe TPYIa;

4 U3MEHEHNU TEXHOAOIMUECKOro fpoLecca;

4 3aMeHE 1 MOIEPHHU3ALIMMY 000PYNOBaH s, CPEACTB 3ALUTHI M T.11.;

4 HapyuleHu pabOTHMKAMM MpaBui, a TakXXe N0cCie JIUTe b
HOTO nepepbiBa B paboTe.

O npoBefeHUN BHEMNJAHOBOIO MHCTPYKTAXA HEIaeTCs 3aMnuch
B JKYPHAJIE YUeTa MHCTPYKTaXEN C OTMETKOH O TPHYMHE Ero NpoBe-
JeHUS Y MOANUCAMI TIPORBOAUBILEIO 1 ITOJYIHBILIETO NHCTPYKTaX.

I[eneqoti MHCTPYKTAXK NPOBOAUTCS ¢ pabOTHUKAMU Mepel f1po-
U3BOACTBOM padoT, Ha KOTOPbie OPOPMASETCS. HAPSIA-AOIYCK; €ro
npoBeleHue GUKCUPYIOT B Hapsae-nonycke. LleneBoit MHCTPYK-
TaxK TIPOBOANTCST NP BBIMOJHEHUM Pa3oBbIX paboT (MOTpy304HO-
- Pa3TPy30UHbIE, CEJILCKOXO3AHCTBEHHbIE, PabOThl 110 nnKBmlaunM
apapuil, KaTacTpod M T.I.).
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K- mposenennio paboT Ha 000pynOBaHUM MOBBIHEHHON oOnac-
HOCTH JIOTyCKaeTCst riepCOHAN, HpOoIHedILINii crennanstoe obyueHve
1 TIPOBEPKY 3HaHMil B obiactii 0e30MacHOCTU ¢ Bhigadel  yao-
CTOBEPEHMST Ha MpaBO JOIMYCKa K TaKuM padoTaMm U 060pyAOBAHUIO.

PyxoBomuTeqn u CrieUMaluCcThl TIPOXOIST NPOBEPKY 3HAHUI
M0 OXpaHe TPyHa He MOo3AHee YeM Yepe3 Mecsll rnocne HOCTYHJIGHI/IH
Ha paboTy WK BCTYTUICHUS B HOJXKHOCTD. -

Ilepearrecraunio 1o TeXHUKe 0e30MacHOCTH afMHHUCTPA-
TUBHO-TEXHUYECKUI NepcoHa npoxonm He peXxe OJHOro.pasa B
TpU roga.’

3.2.4. Paccnenona}me M yuet Hecqacmmx c/yuaen
Ha NPOU3BOJICTBE

Paccnenoaaﬂmo MOIJIEXKAT HeCUACTHBIe Cnydan, npomomen—
mme; -
¢ Ha Teppmopun peRapusITAS (yqpexmeﬁm) T.e. HAHUMAaTE-
N, U B MHOM MECTe IIPH YCIIOBUM, YTO. [IOTepTIEBILUR cosepmaﬂ
TaM-IeHCTBUS B MHTEpPECAX HAHUMATES;
4 Npu CAENOBAHUM K MecTy paboThl uau ¢ paboTel Ha TpaHCc-
opTe, NpeloCTaBIeHHOM HaHMMaTeNneM;
& Ha IMYHOM TPaHCIOPTE, UCIONb3YEMOM B MHTEPECaX HaHU-
MaTeJIst C er0 COIMIACHsI W IO ero PACIOPsKEHUIO (TOPYyUeHHIO );
4 Ha TPAHCIIOPTE OOLIEro TIONB30BAHMS UM MHOM TPaHCIIOP-
Te, @ TAKXKe MpH C/IeJOBAHMM MEILKOM IIPH MEPEIBIKEHNN MEX-
. Iy 06BEKTaMH 060J1y>1<1/xBame Jn60 BBITOTHEHUN nopyqeum Ha-
HUMaTess; : .
¢ IIpY  CHEJOBAaHUM Ha TpaHCHODTHOM CPEJICTBE B KauecTe
CMEHILMKA BO BPEMs MEXYCMEHHOTO OTAbIXa (BOAUTENL-CMEH-
LUVIK, TIPOBOJHUK 1 T.11.);. ~
¢ 1IpY BHINOJHEHUM paboT 1O JMKBMAALMM  YPE3BbIUANHBIX
.CUTYalil MPUPOJHOrO U TEXHOTEHHOTO XapakTepa. 1 MX. I0-
C-CJIe ACTRUI; . .
4 1IpU.YYACTUU B oﬁmeCTBeHbex pa60Tax 6e3pabOTHBIX I'PaXx-
JIaH, 3aperucTPUPOBAHHbIX B-TOCYIAPCTBEHHOM CyKOe 3aHATOCTH.
XpOHUUECKME U .0CTphie npodeccnoHalbible 3aboaeBaHuUs
(oTpaBienus) paccneny}oTCﬂ CrEUNAUCTAMK CUCTEMbL 311paBo-
OXpaHeHMUs. : i
- Opran3anysa paceieI0BAHAA HECYACTHOTO CIIyYast. Hpn HECUacT- -
HOM cliydae Ha TIPOM3BONCTRE paboTatoline 06a3aHbt MPUHATL Me- -

PBL MO- IPELOTBPALISHIIO  BO3NSHCTBIA TPaBMUPYIOWIKNK ‘(bakTOpOB - .
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Ha [IOTeprieBLIeTo, 0KAa3aTh TOTEPIIERILEMY NEPBYID MOMOLUL, Bbi-
3BaTb Ha MECTO. IPOUCLIECTBUA MEOMUMHCKUX PaboOTHUKOB WU
00ecTieunTh AOCTaBKY MOTEPIEBLUErD B YUpeKAeHIE 31paBoOXpaHe-
HUs, COODIIMUTD O MPOUCIUECTBUM PYKOBOIUTENO paboT (CTPYKTYp-
HOTO MOAPA3AENeHNs) WK MHOMY AO/DKHOCTHOMY nuuy. Pykosonu-
TeNb paboT (CTPYKTYPHOro IoApazfeneHus) Wik HHOE HOIKHOCT-
Hoe 1o 065g3aH:

4 HEMEUICHHO OpraHM30BaTh OKa3aHME MepBOil MOMOIUHU Tio-
TEPIEBLIEMY, BBI3BATh MEAUIUHCKHX PAGOTHUKOB Ha MECTO Mpo-
UCLLECTBUS NGO NOCTABUTD MOTEPIIEBILEr0 B OPraHM3allinio 31pa-
BOOXpaHEHUS;

4 [IpUHSTH HEOTNOXHBIE MEpHl 110 HNPeJOTBPalleHNI0 pas-
BATHA aBapUMHON CUTYallUM M BO3AEUCTBUA TPaBMUPYIOILIMUX
daxTopos,;

4 o0ecneunTh 0O HAvaa pacclefoBaHUsl coxpaHeHue obcra-
HOBKH, Kakoit oHa Obuia Ha MOMEHT HECUaCTHOIO Ciydas, a €ciiu
3TO YIPOXKAET XH3HW U 300POBEIO pabOTHHUKOB, HPYrMx JUL H MO-
XET MPHUBECTH K aBapuy, — GUKCHPOBAHKE OBCTAHOBKYL,

4 COOOILUTL HAHMMATEIO O IMPOU3OIIENIIeEM HECYaCTHOM
caydae. -

' ‘HauuMarenb, HONYYUB COOOIIEHME O HECUYACTHOM CIIyuae,
006sa3aH:; '

4 HampaBWTb B T€UEHHE CYTOK B OPraHM3aliMIO 3JpaBOOXpaHe-
HHUS 3a1pOC O TSHDKECTU TPaBMbl [1OTEPIIEBILIETO;

¢ UHGOPMHUPOBATh O HECYACTHOM Cclly4yae Ha NPOM3BOJICTBE
POACTBEHHUKOB MOTEpHEBILEro U npodcorns (uHo¥ mpencrasu-

_ TeJIbHBIii Opran pabOTHUKOB);

4 ofecneunTs pacciaeioBaHUe HECUACTHOrO Ciiydasi Ha TIpOu3-
BOJACTBE U €0 yder.

Hanumaresib, y KOTOPOTO IMPOU30ilIeN HeCUaCTHbIA clyuail ¢
pabOTHUKOM [pYroro HaHUMATENsl, B TEYCHHE CYTOK IOMKEH CO-
OBIIMTE O MPOUCLIECTBUY HAHUMATENIO TOTEPIIEBLLETO.

Hannmarens obecrnieunBaer auuaM, 3aHATHM pacCiefoBaHu-
€M HEeCHaCTHOro Ciiyyast Ha Ipou3BoJicTBe (MpodecCHOHaNbHOTo
3a00seBaHus), HEOOXOAMMBIE YCAOBUA Mt paboThl: TIpesoCTaps-
€T [IOMelLleHH e, TPAHCIIOPT, CPEACTBA CBA3H, CIIEUNATBHYIO OlIeXK-
Iy, cneumaibHyio o0yBb, Ipyrue CpelcTBa WHAUBMIYANbHOW 3a-
LIMTHI; OTUIAYMBAET PACXOJib, CBA3AHHLIE C NPOBENEHNEM pacciie-
JOBaHMS HECYACTHOIO CAydas Ha MPOM3BOICTBE MM npodeccio-
HanbHOro 3aboneBaHus; opraHu3yeT oopMIeHKe U yIeT HecuacT-
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HOTO C/iyyast Ha TPOU3BOACTBE, MpodecCHOHANBHOrO 3abosiera-
HHUA, @ TaKxKe pa3paboTKy W peainsatuio Meponpmmﬁ o. ux
npodunakTuxe. k
Ilpu cneunanbHOM paccneioBaHUK rpynnoaoro HECYaCTHOTO
ci1y4asi, HECHaCTHOTO Cy4dast CO CMEPTENbHEIM UCXOAOM, HeCHacT-
HOTO CNyvasi-C TAXEJAbIM UCXOA0M WIH NpodeCcCHOHANBHOTO 3a-
.oJieBaHUS HaHUMATeNb M3[1AeT NpUKa3 (pacrnopstKeHue). o. Bbl-
NOJAHEHUN MEPOIIPUITUIA 10 YCTPaHEHUIO NPUYHH HECHaCTHOro.
cny4as (1podecCuoHaNLHOTO 3a60ﬂeBava) TNpyBJeYeHNN K OT-
BETCTBEHHOCTH JIULL, JOTYCTHBLINX  HAPYLUIEHHWST 3aKOHOJATEN b
CTBA O TPYAE M OXpaHe Tpyia. i
O BBUTONHEHNH MEPOTIPUATHIA T10 YCTPAHEHHIO npwmn Hecyact-
. HOFOcIyyas {r1podecCUOHANBHOTO 3aboneBaHs) HaHUMATe b cooG
. HIAET OpraHaM, MpOBORMBILIMM cneunanbﬂoe paccnenonaaﬂue
+KOHTPOJIb 32 FIPABMILHBIM H.CBOEBPEMEHHBIM paccnenoaaﬂn—
eM, 0DOPMAEHNEM ¥ YUETOM ‘HeCUACTHHIX CIy4aeB Ha npomao;x—
- CTBE 1 IPOECEHOHANBHDIX 3a00/1EBAHMIA, 3 TAKXKE BHINONHEHNEM
MEPOTIPUATHIE MO. YCTPAHEHMIO HX MPWUMH .OCYILIECTBASIOT pec-
ny6JaMKaHCKME OPraHbl roCyAapCTBEHHOrO. YNPaBNeHNA U NHble
rocynapcTserHsle opranusauuu. Tloteprieswuil wiu AuLo; npen-
' crapisolliee MHTEPEChl TNOTEPTIEBILETO, BOpaBe 03HaKOMUTBCS €
TOKYMEHTAMU pacCleTOBAHMs HECYACTHOTO Clyyas (npoq;eccno-
HAIBHOTO 3a60J1€BaHNS). U TIONYUUTE UX KOITHM. * ;
- TTopsanoK paccHeX0BAHMS HecYaCTHSIX CIIy4deB Ha MPON3BOICTRE.
PaccienoBatike HECHYACTHBIX CAyYaeB Ha TNPOU3BOACTBE (Kpome
. TPYMMOBBIX, CO CMEPTEAbHBIM HCXOIOM, TSKENbIM HCXOOOM) TIPO-
BOANTCS YTONHOMOQUEHHBIM NOMKHOCTHBIM NUUOM HaHUMATENs €
YYACTUEM - YIIOJIHOMOYEHHOI0 fpeAcTaBuTeNs npodcoo3a (MHOro
NPEACTaBUTENLHOTO OpraHa paboTHUKOB), CTIELUATUCTA 10 OXpaHe
TPYAA WM JPYFOTO CHeUManinucTa, Ha KOTOPOTO BO3A0XKEHBI. 3TU
00A3aHHOCTH (3aMECTHTENS PYKOBOAUTENS, OTBETCTBEHHOIO 32 Op-
raHu3alnlo oxpaHsl -Tpyna). [lpu HeoOXOAUMMOCTH IS y4acTusl B
pacciaefoBaHUM MOFYT MPUIAaLIATbCs COOTBCTCTBy!OU_LI/le cneuma—
JIACTBE UHBIX Oprasu3almii.
Paccnenosanne HECUACTHOro Ciydast LOJKHO ObITh IpoBele-
HO He bonee yeM 32 TpM pabouux RHA. B yKaszanublif CpOK He
BKJIIOYAETCS BpeMs, HeoOXoammoe ISt (IPOBENEeHMsT IKCMEePTU3,
NOAYYEHNS. 3AKTIOYEHHI - CNeUUaN 3 UPOBAHHBIX opraHOB W Apy-
FHUX AOKYMEHTOB.
‘Hpu pacenefoBaHUY HECUACTHOTO CAY4as OPOBOANTCS. 0bC/e-
JEOBAHIE: COCTOSIHYIA YCAOBMH TPy da HA MECTe NPOUCIHECTBU. -
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[Tocne 3aBepuieHUst paccaefoBaHUsA YNONHOMOYEHHOE HOMIXK-
HOCTHOE JMLIO0 HaHUMaTes C yJacTUeM yKasaHHbIX aul odopmis-
€T aKT 0 HeCUacCTHOM Cllyyae Ha npoussoacTse cdopmbl H-1 B Tpex
sxk3emiusipax. Eciiv Ha OCHOBaHMM JOKYMEHTOB YCTAHOBICHO, YTO
HECUACTHBIN Cllydad Mpou3oLilen Ipy COBEpILeHNY NMOTEPIEeBILIUM
MPOCTYIIKA, COAEpIKAalero MpuU3HaKu YrojloBHO HakasyeMoro je-
AHUA JTNO0 aAMMHNUCTPATUBHOTO MPAaBOHAPYLIEHHS, B pe3yabTare
YMBILUIEHHBIX JeACTBUIl MO NPUYHHEHUIO BpEda CBOEMY 300POBLIO
60 00YCAOBNEH MCKIIOYUTEABHO COCTOSIHMEM 310pOBbA TOTEp-
MIEBLIEr0, TO TAKOW CAyvait odOpMASETCsi aKTOM O HEeRPOU3BOS-
CTBEHHOM HeCc4acTHOM caydae (npouciuectsuu) popmbl HIT B Tpex
sx3eMmiuIsipax. K HecyacTHBIM cliyyasiM, 00y CIOBIEHHBIM HCKITIOYH-
TENAbHO COCTOSIHMEM 3J0POBbS [OTEpIeBIero, Ha OCHOBAHUM 3a-
KAWOYEeHNS  OpraHu3alliM 3ApaBooXpaHeHus, CyaeOHO-MeNMLNH-
CKOHM 2KCIIepTH3BI MOTYT ObiTh OTHECEHBI ClIyYal, Bbi3BAaHHbLIE:
CYIOPOKHBIMU PACCTPOMCTBAMU CO3HAHMUS, OCTPBIM MCUXUIECKMM
PacCTpOMCTBOM (peaKTUBHbBII HEBPO3, CTPECC, OCTPHII NCUX03) NOo-
TeprieBllero, snuiaercueit, nHdapKTroM MHOKapaa, WHCYATOM W
APYTUMU BHE3aNHO BO3HMKILUMMHU COCTOAHUAMM, CBA3AHHBIMH C
pPacCTPOMCTBOM. KOOPAMHALMU ABMIKEHUS U OTCYTCTBMEM CIIOCOD-
HOCTH KOHTPOJMPOBATh CBOE NOBeAeHUeE.

Peuienie 06 obOpMIEHHN TAKUX clyuaes (TPOVCILECTBUIT) ak-
ToM ¢hopmbl HIT npuHuMaeTca B TOM Ciiydae, €ClIM B XOAE pacclie-
JoBaHUs He OynyT BbIABACHBI OpPraHU3alMOHHLIE, TEXHUYECKHE,
CaHUTAPHO-TUMMEHUYECKHUE, NCUXODU3NONIOTMYECKIE i MHBIE TIPY-
YUHBI, & TaxKe (PaKTOpbl IPOUIBOACTBEHHON CPEAsl U TPYAOBOTO
fpouecca, OKaszaBlUWE BAMAHWE HA COCTOsHUE 3M0pOBbA TIO-
TepreBILEro.

AxTbl popmel H-1 uan HIT ¢ npunaraeMbiMu K OIHOMY U3 K-
3eMITIAPOB aKTa MPOTOKONAMU OTPOCOB, OOBSICHEHUSIMU TOTEp-
fleBiiero, cBuaerencii, MDOMKHOCTHBIX Jul, IJIAHAMM, CXeMaMu,
dOTOCHUMKAMY,; METWUUHCKUMH 3aKIIOYEHUAMM W APYTUMM [O-
KYMEHTAMM, XapaKTepU3YIOLIUMU MECTO, Il [1POM30LIE] HECUACT-
HbI{ Cyyai, ¢ yKazaHueM JOfyLUeHHbIX HapyueHni TpedoBaHui
3aKOHOAATENHCTBA O TPY/E U OXpaHe Tpyaa, HOPMATUBHLIX TPaBo-
BBIX aKTOB, TEXHNUECKHUX HOPMATUBHbIX NPABOBBIX AKTOB, JIOKaJlb-
HbIX HOPMATHUBHBLIX aKTOB HATIPABJAOTCS HAHWMMATENIO A pac-
CMOTpEHUS U YTBEPXKICHUS.

HanuMarensb B TeueHHe IBYX pabouux THel nocae OKOHYaHuUs
pacciaenoBaHns 00513aH PACCMOTPETh HOKYMEHTbI PaccielOBaHus,
yrBepauTh akT ¢opmbl H-1 nnu dopmur HIT 1 3apeructpuposats
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€r0 B XXypHaJle PeTHCTPALIMM HECYACTHBLIX CIyyaes Ha IMPOM3BOJI-
CTBE WAU B KYpHaJe PEruCTpalluyl HeNMPOU3BOACTBEHHBIX CIIyIaes.

ITo onHoMy ak3emmnsapy akra ¢opmbl H-1 wnm HIT B Tpex-
JHEBHLIA CPOK TIOC/e WX YTBEPXKACHMS HaHUMATENIb HaTlpasisgeT
MOTEPNEeBIEMY WM LY, NPEACTABISIOUIEMY €10 UHTEPECH], TO-
CYLapCTBEHHOMY MHCIIEKTOPY Tpyla, CNeuHanncTy IO OXpaHe
Tpylla Wi CAellMancTy, Ha KOTOPOro BO3MOXEHbI €0 0083aHHO-
CTH (3aMECTUTENIO PYKOBOAUTENS, OTBETCTBEHHOTO 32 OpraHu3a-
UMI0O OXpaHbl Tpyla), ¢ JOKYMeHTaMH paccnejosannd. Hannma-
TElXb B 3TOT XK€ CPOK Hanpasiser xonuw akra dopmsl H-1. wnu
HIT pykoBoguTenio noapaszaenenus, rue paboraer aubo paboran
roTepneBiuit, npod o3y (MHOMY MPEACTABMTENLHOMY Opraty
pabOTHUKOR), OpraHy roCyAapCTBEHHOTO CEelHaiu3uPOBAHHOIO
HajJ30pa, ecli Clydaii. NMpou3olues Ha NOJKOHTPONILHOM €My
npeanpusaTiu (00beKTe), BhlUlecTOSNIEH opraunzauun (no. ee
TpPeOOBaAHHUIO).

Akt dopmet H-1 mnn HII ¢ nokyMeHTaMu paccnefoBaHus
XpaHUTCA B TeyeHHe 45 JIET Yy HaHUMATeNs, ¥ KOTOPOTO B3ST Ha
yJeT HeCYACTHBIH ciayyai.

IIpy npekpawieHny NeATeNbHOCTH HAHUMATENS aKThi (DOPMbl
H-1 vy HIT ¢ nokxymeHTaMu pacciieloBaHMs MepenaloTes npaso-
MPEEMHUKY, a TIPA €ro OTCYTCTBUM — B IOCYJApCTBEHHEIN apXuB
st anibHeHLero xpaHeHus.

HecyacTHpiil cyyail Ha IPOU3BOACTEE, KOTOPbIA HE BbI3BAN Y
NOTEPNEBRLLETO NOTEPI0 TPYROCHOCOOHOCTH WM HeOGXOIUMOCTD
repeBofa Ha Apyryio (6onee jerkyio) paboTty, yUAThIBaeTCA HaHK-
MaTelleM B KypHajie yyeTa MUKPOTPaBM.

HecuyacTHbtit ciyvail ¢ paboTHUKOM, HanpaBieHHBIM HaHUMa-
" TeneM Ojs BHINONHEHUWS €ro 3anaHus Jgubo [Jisi MCTIONHEHUS
IOJDKHOCTHBIX 06A3aHHOCTEH K IpyroMy HaHUMaTe 10, paccieny-
€TCA HaHWMaTe/IeM, Y KOTOPOTO ITPOM30LLIEN HECYACTHRIM Ciyddid,
C YYaCTHEM YNOJHOMOYEHHOIO NpEeNCTABUTENS HAHMMATENs, Ha-
NpaBuUBLIEr0 pabOTHHKA.

CrenuanbHoe paccjaeIOBAHHE HECYACTHBLIX CJIyYaeB Ha DPOM3-
pojacTee. CrneuyanbHOMY PacCleOBAHMIO TIOANEXKAT I'PYTITIOBBIE
HeCcuaCTHLIE CIy4au, MPOM30Leiine OAHOBPEMEHHO C JBYMSA U
fonee pabOTHUKAMM, HE3ABMCHAMO OT TSAXKECTH TOJIYYEHHBIX
TpaBM; HECYACTHbIE CYYau CO CMEPTENbHBIM MCXONOM; Hec4acT-
Hble ClIyyay ¢ TAXENIBIM HCXOA0M.

TsKecTb NPOU3BOACTBEHHBIX TPABM ONpEAeAeTCs Opranu3aums-
MU 3[paBoOOXPaHEHUS B COOTBETCTBMM C HOPMATUBHBIMY [IPaBOBbLIMU
axtaMy MUHUCTEpCTBa 3ApaBooxpaHenus Pecnybnuky benapych.
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O rpynmnoBOM HECYaCTHOM Cydae, HecYaCTHOM ciaydae . co
CMEpTEJbHBIM HCXOJ0M "HaHMMATEND "HeMEeIUIEHHO COOoDILLIaeT:
APOKypaType TIO MecTy, Te IIpou3oLies HeCyaCTHRIH cydai; Tep-
PUTOPUATILHOMY CTPYKTYPHOMY MojpasiefieHuro IlenapraMeHTa
rOCyJapCcTBeHHOM MHENEKHUW Tpyma;, npodcorly (aM) (MHOMY
APEACTABUTEALHOMY OpPTraHy pabOTHUKOB); BHILICCTOSALIEH Opra-
HU3aUMY; a OPU €€ OTCYTCTBUM ~ MECTHOMY UCTIONHUTEABHOMY 1
PACNoOPSIAMTELHOMY OPIrany, Tie 3apericTpupoBan HaHMATERb,
OopraHu3aliui, HanpabBusuieil pabOTHUKA K HAHUMATENIIO; Teppu-
TOPHUABHOMY OpPraHy rocy4apcTBeHHOTO CrNelUanu3upoBaHHOIO
Haja30pa, eCiM HeCUACTHbIM caydalil mpou3oules B OpraHu3auuu
(Ha oOBeKTe), MOOKOHTPOJIBHOM 3ITOMY OPraHy.

O HecYaCTHBIX CIyYagx C TSIKEIbIM UCXOLOM HaHUMATENb MH-
GopMUpPYET yKa3aHHble OPraHbl IOCIE MOAYISHUS 3AKIIOYEeHUS
OpraHu3any 31paBoOXpaHeHns O CTENCHU TAXKECTU TPaBMbL. 110-
TEpIeBIIero. ‘

O HecyacTHOM ciydae, Opu KOTOpoM Tornbio maea wian 6onee
pabOTHMKA, IIaBHbIA TOCYIAPCTEEHHBINA NHCIIEKTOP Tpyaa Pecny6-
nuxu Benapych coobinaer IIpasurenscTy Pecrnybiuku bBenapyce.
Ecnu rtakoit ciaywail- mpou3oluen B opraHu3aliuy ‘(Ha o0bexTe),
MOAKOHTPOJIFHOM OpraHy roCyZapCTBEHHOro CIIeUManu3npoBaH-
HOI6 Haa30pa, To 06 31OM IlpasurenscTBy Pecnybnuku benapycs
C000IMACT TAKXKEe PYKOBOIMUTE/b YKAa3aHHOTO OpraHa.

TeppuTOpHaNbHOE CTPYKTYPHOE TogpasieneHue JenapraMen-
Ta FOCYNApCTBEHHOM MHCOEKIMH TPYAa, OpraH rocylapCTBEHHOrO
CHELIMAM3UPOBAHHOTO ‘HAA30Pd T10CNe MOJIYYeHUst COOBLIeHNs O
HEeCYaCTHOM ciyyde, NojexaileM CrelMajibHOMy paccaef0BaHUI,
HATPABJISIOT CBOMX MPEICTABUTE/ICH Ha MECTO TTPOUCLLIECTBUSA.

-CneunanbHOE PaccieIOBaAHME HECUACTHOTO Cly4yas MPOBOAUT
FOCYJapCTBEHHEIH MHCIIEKTOP TPYJa C yYacTHeM YITOJHOMOUEH-
HOTO IOJDKHOCTHOTO JiUa HaHMMaTes s, npeacTasuTels npodco-
1033 (MHOTO IpPEICTaBUTEIbHOTO .opraHa pabOoTHMKOB), BbILLeE-
CTOSUIEH opraHu3aluu (MeCTHoro I/ICHOJIHMTCJH:HOFO u pacnops{-'
JWTENBHOTO OpraHa). = S : .

CrieuyaibHoe pacciefoBaHne TPYNIOBOro HeCYacTHOro cny—-
qag, NpU KOTOPOM NOrMbi0 ABa-ueThipe 4eNOBEKa, IPOBOAUTCS
[JaBHBIM 00Pa3OM rOCYIapCTBEHHBIM MHCIEKTOPOM Tpyaa obac-
v (ropona MuHcka) ¢ ydacTneM JIMLL, YKA3aHHbIX BBILLIE.

" PaccnenoBaHue HECYaCTHOIO Ciyyasl, IpU KOTOPOM TIOTrHoan
nsath 1 Gonee yenoBek (eCay 1o . 3TOMY MOBOAY He ObLIO CrieUratb:
Horo pewenus IlpaBuTenbcTBa), NMPOBOAUTCS TNIABHBIM TOCYHAAp-:
CTBEHHBbIM MHCMEKTOpOoM Tpyaa Pecnybnuku benapycs.
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CrieuuajibHOe paccieaoBaHue nposoauTes (BKodast odhopM-
JIeHWe W pacChUIKy JOKYMEHTOR) B CpoOK He Oonee ‘14 AHelt co AHSA
fI0NyUeHHs1 cooDlleHnst O NMPOUCILIECTBUN. Y Ka3aHHbIi CPOK MO-
XeT OblThb NPOIVIEH [NABHBIM TFOCYNapCTBEHHbIM HWHCAGKTOPOM
Tpyga obaacty 1o 28 pabouux RHeit U bonee.

[lo pesynaprataM CreUUanbHOrO pacciaeaoBaHUA rocynap
CTBEHHBIM MHCMEKTOPOM TPYAa COCTaBISETCS W MOANUCHIBAETCA
3aKJTIOUEHNE O HECUaCTHOM ciayuae. JInua, yuacTsylolime B pac-
CclleIOBaHMM, VAOCTOBEPAIOT CBOE YUacTHe B PACCACAOBAHUY NOJ-
nMcaMi Ha sakiroveHuu. Ilpy HecornacuM ¢ cogepXKaHueMm 3a-
KNOoYeHnst YKa3aHHble JMla U31araloT CBOe 0co00€ MHeHUe Mo
JaHHOMY BOTIPOCY, KOTOPOE NpWiIaraeTcs K NOKyMeHTaM paccie-
AoBaHuA. B COOTBETCTBUHU C 3aKIIOUEHHEM HaHHMaTelb B Teue-
HHe CyTOK ‘cocTaBisieT akThl dopmut H:1 unm HIT na kaxnoro
MOTEPNERIICTO N YTBEPXK AAaCT UX.

JoKYMEHTHI ClleLMaibHOIO pPacCNeqoBans BKIIOUYALOT!

4 32KNI0YEHNE rOCYIapCTBEHHOTO MHCIEKTOpa TPYla opraHa
TOCYIapCTBEHHONO CHELMANM3NPOBAHHOTO HAA30pa WiIu [ocy-
JapCTBEHHOTO UHCIEKTOPA TPYAa O HECYaCTHOM Clydae ¢ NpUao-
XKEeHMeM K Hcmy konun aktos dopmel H-1 vnn HIT Ha xaxnoro
NOTEPTIEBUIETO;

4 [IPOTOKOJ1 OCMOTPa MeCTa npoucmecmm HECYaCTHOTO CIyyas;

¢ [1aHbl, CXEMBbI (3CKH3bI) 1 HOTOCHUMKHN MécTa npouc-
IeCTBUSA;

4 NIPOTOKOJIbI OFIPOCOB, 061>HCH6HVISI HOTepneBLuero cBuneTe-
Jeil, paboOTHNKOB, NOJMKHOCTHLIX Y MHBIX TN,

4 KONUK BBIMUCKY JOKYMEHTOB O HPOXOXKAEHUM MOTEPHEB-
UM 00ydeHHsl, UHCTPYKTaXKei U MpOBEpKHK 3HaHuil 1o Bonpocam
OXpaHbl TPyJa, MEIMLVHCKVX OCMOTPOB; O MONYUYEHUHU Crietuasb-
HOH omexnapl, CrieunalbHOl 00YBU M- APYTUX CPEICTB WHIMBUAOY-
ANbLHOM 3aLUMThE;

4 MEANLMHCKHE 3aK/TIOUCHMsE O XapakTepe U TSIXKECTH TPas-
MBI, TIPUYMHAX CMEPTHU TOTEPMEBIUEro, 8 TAKXKE O HAXOXICHUN
NMOTEPNEBEro B COCTOSIHUM ajKOFONLHOTO MM TOKCUYECKOro
ONbSIHEHMA W Ap.

3.2.5. MeToasr H3y4eHUsS H AHAN3 TPUYHH
NPOM3BOACTBEHHOTO TPABMATH3MA

OCHOBHBIMM 3alauaM# aHajln3a TpaBMaTH3Ma ABAAIOTCH BbI-
SBJICHNE NPHUIUH 1 [I0BTOPACMOCTH HECHACTHBIX CJlyyaes, yCTa-
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HOBAEHYie Hanboee ONMACHbIX BUAOB padoT; onpenenenue dakro-
pOB, BIUSIIOIIMX Ha HECUACTHHIE Cly4aM, v ap.

[Mpw aHdnM3e NPUYUH MPOU3IBOLCTBEHHOIO TPABMATH3MA MO-
TYT KUCTIOJIb30BATLCA PA3NUUHBIC METOMbl, OCHOBaHHbIE HA MaTe-
pUaiaX CTATUCTHKKU (COBCTBEHHO CTAaTWUCTUYECKUH, rpynrnosoi,
Tonorpaduyeckuil, IKOHOMUYECKUI U 0p.), U METOAbl, OCHOBAH-
Hble Ha pe3ylbTaTax TeXHHYeckKoro obcnenopaHus (naboparop-
HbI (WK TeXHUYeCKUit), MoHorpaduyecknit u ap.).

Cmamucmuueckyti memod OCHOBaH Ha M3YYEHUMW [PHUYKH
TpaBMaTM3Ma no akraM ¢dopmbl H-1 3a onpeneieHHbIil MepHOL
BpPEMEHU. DTOT MeTOJI TIO3ROMSIET ONpPeAeNTL JUHAMKUKY TpaBMa-
TH3Ma, BbISIBUTH 3aKOHOMEPROCTY M CBSI3U MEXAY OGCTOSTENbCT-
BaMU Y MpUYUHAMH BO3HUKHOBEHUST HECUACTHAIX ClYyYaeB.

JN1s1 OLIEHKYM ypOBHS TPaBMATH3MA NCTIONBIYIOTCS OTHOCUTE b
Hble CTaTHCTHUYECKMe nokazarenn (KoadULMEeHTh) 4aCTOThI, TS-
KecT U KoaddureHT 061ero TpapMaTH3Ma Ha IpeaipusiTUL.

KoadduuneHt yacToTsl TpaBMaTusma K onpenesnsaeTcs yuc-
JIOM HeCYACTHBIX Ciydaes, npuxoasiuuxcsa Ha 1000 paboraromiux
3a OTIpeNeNeHHblil KaneHaapHblii nepuoa (rof, KBapran):

K, = £-1000,
P

rae T — 4ucio HecYacTHbIX ClyJyaes 3a KOHerTHbUA nepuon; P —
CpeIHECITHCOUHOE YHCA0 paboTaIOLUIMNX: :

Koadduumenrt  TaxecTy TpaBMatd3Ma K, Xapaxkrepusyer
CPEIHIOW JUIMTENbHOCTD Hepr)locnoco6Hocm, TIPUXOISLLYIOCS
Ha OMH HECYACTHBIN cny4yail:

T

k=2,
T

rae. D — cyMMapHOe 4uMcio OHel Heprnocnoc06Hocm 1o BCEM
HECUaCTHBIM CyYasiM.

Koadduument obilero TpasMaTisMa Ha npeanpasatin Kog,,
XapaKTePUIYIOUINI KONUUECTBO IHEH HETPYLOCNOCOOHOCTH, KOTO-
pbie TepsiroT Kaxapie 1000 paﬁoTHnKOB 34 OTUETHbBI nepuon, pac-
CUUTLIBAETCA NO popMyne

. D
Koguw =K, Ky =251000
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Ipynnogoi memod aHann3a rO3BOJSET paclipeieuTh HECHACT-
HblE Clydau IO -BUOAaM paboT, ONAcHBIM U BPENHBIM [TPOU3BOI-
CTBEHHbIM (HAKTOpaM, CBeAeHMsM O HOCTpanaBlinX (BO3DACT,
non, ctaxx paboThl ¥ T.M.), NAHHLIM O BPEMEHU TIPOMCLIECTBUS
(mMecsiu, AeHb, cMeHa, Jac pabotiero aHs).

Tonoepad)uwecmw Mmemo? COCTOMT B M3YUEHUN npme He-
CYACTHLIX CTYYaeB 110 MECTY WX MMPOKCIIECTBUS Ha TIPEATNIPUATUM.
TIpu 5TOM BCE HECuUaCTHBIE CHy4yay CHUCTEMATHUYECKU HAHOCHTCA
YCIOBHBIMY -3HAKAMU Ha MUIaHbl TIPELHPUATHS MRV LiexoB (OThe-
JIOB), B pe3ynbTate yero obpasyercs TonorpaMma, Ha KOTopou Ha-
CASIHO BUAHBI paboune yqaCTKu M MeCTa C MOBLILUEHHO TPABMO-
OTIACHOCTBHIO.

Dxonomuneckuii memoo 3aK04AETCA B onpenenennn FIOTEPD,
BbI3BAHHBIX HpOMBBOﬂCTBGHHb]M TPaBMaTU3MOM, U B OLEHKeE co-
HUaIbHO- SKOHOMH‘IECKOI/I 3d)cbeKTMBHocm Meponpmmn 110 tpe-
LYYIPEXIEHNIO HECUACTHBIX CIy4aes.

Monoepapuueckuii memod U3ydeHUs TPaBMaTM3Ma COCTOMUT B
JEeTAILHOM VICCEeIOBaHUM BCETO KOMILIEKCA YCHOBUE Tpy/a, rie
MPOUN30LIENT HECYACTHBIN CAyUai, — TEXHONOTUYECKOro MpOoIEcea,
pabouero Mecra, 06OpPYyNOBaHUsA, CPENCTB 3alMThl U Ap. Tlpu
3TOM ILIMPOKO HPUMEHSIOTCA /exnuHeckue (nabopamopupie) crio-
cobhbl 11 CPENCTRA UCCIIENOBAHMSI.

Mownorpadnyecknii MeTOA TTO3BOJISIET BHISBUTL HE TOJIBKO HC-
TUHHBlE TIPUUMHBI MPOU3OILEIIINX HECUACTHHIX CIAy4yaeB, HO M
IIPAYKUHBI, KOTOPBIE MOFYT IIPUBECTU K TPABMATH3MY, T.e. IPOTHO-
3MPOBaTL YPOBEHH TPABMATH3Ma Ha TOM MY MHOM NPOU3BOJCTBE.

3.3. OCHOBbI TEXHUKU BESOITACHOCTH .

Texuuxa bGesonacrHocmu. — 3TO CUCTEMA OPraHU3aLMOHHBIX U
TCXHWUYECKUX MEPONpPUSITUHN, TEeXHWUECKNX CIOCODOB ¥ CPEeacTs,
obecreunBaOWIUX C OINpeNeAeHHON BEPOSTHOCTbIO (AOCTATOY-
HBIM YPOBHEM PUCKA) 3aILUTY MepCOoHaNIa NPEUMYIUECTBEHHO OT
OMACHBIX TIPOU3BOACTBEHHBIX (AKTOPOB, NPUBOASIIMX K TPABMU-
POBAHMIO U Fubean paboTaroLiuX.

B 3agauu TexHuku 6€30NMacHOCTU onl:(m BBHISIBACHUE MOTEH-
LHUATBbHBIX ONACHOCTER U MX MCTOYHHMKOB, KOJIMYECTBEHHAs W Ka-
YeCcTBEHHAs OllIeHKa 3THX OofacHocTel U pa3paboTKa KoMFJekca
Mep no obecrieyeHno 6e30nacHOCTU. paboTAIOWMX C 11EJIbHY: CO-
KpallleHusi IPOM3BOACTBEHHOTO TpaBMaTU3Ma U rubeny nwoneit B

. pe3ysibTaTe HECYACTHRIX C/lydaes, aBapuil, katactpod U T.1.
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3.3.1. OcHoBHbIe OPUYHHBE HECYACTHLIX CIIYYAER.-
Ha MPOM3BOJICTRE

TIpM4UHbI HECYACTHBIX C1y4aeB Ha NPOM3BONCTBE YCAOBHO
MOKHO Pa3fiesiuTh Ha OpraHU3aLOHHblE, TEXHONOTHYECKME, CaHN-
TapHO-TUTHEHUUECKHE 1 nCUX0pU3NONOTIYECKHUE.

Opeanusayuonnvle ApUHLHb: BKIIOYAIOT HU3KUH YpoBeHb o0pa-
30BaHMsl, podeCcCHOHANBHOM IOATOTOBKY PabOTHUKA, OTCYTCTBUE
JOCTAaTOYHOTO OMNbiTa ¥ HaBLIKOB B paboTe, npeHebpexxenue tpedo-
BaHUAMYM =~ 0e30MacHOCTY,  HEeNHCUUIUIMHUPOBAHHOCTh,  6e3-
OTBETCTBEHHOCTb (HApyLUEHUE HHCTPYKUMI, TEXHMUYECKUX yKasa-
HUH, MPaBI SKCIVTYaTaUVM U T.I1.).

Texnonoeuneckue nputuHbl ~ 3TO HU3KUH TeXHUYECKUH ypo-
_ BeHb 0BODYIOBAHMSA U TEXHOJNOTHIA, HECOOTBETCTBME UX XapaKTe-
PUCTUK MUPOBLIM CTAHIAPTAM, HEUCIIPABHOCTh 060PYAOBAHMS U
HapylueHue TEXHOJOTMYECKUX MPOLECCOB, HU3KUM ypOoBeHb -
beKTUBHOCTH 3aIUUTHBIX MED, HEUCTIPABHOCTbL CPEICTB 3aIMUTHI
1 IPUCIIOCOOIEH M.

Canumapno-eueuenymeckie npu4iHs BKJIHYAIOT HECOOTBET-
cTBue TpeGOBaHUAM CaHUTAPHLIX HOpPM (IpaBWI, CTAHIAPTOB),
XapaKTepUCTUK NPOM3BOACTBEHHON cpeldbl (OCBeUICHWE, MHKDPO-
KJIMMAT, WYMBI, BUOpalys, pa3nuyHble U3NYyHYeHUS U T.I1.). DTU
TIPUYMHABL cr1ocoOCTBy0T Dosee DLICTPOMY CHUXEHUIO paboTo-
CMocOOHOCTH, BEAYT K YTOMASHMIO U KaK C/IEACTBHE — HAPYUIEHUIO
KOOPAWHAUUM IBYXXEHUS, CHIXKEHUIO BHUMAaHUS U MOBBIILIEHUIO
BEPOSATHOCTH TPABMUPOBAHUS.

Icuxogusuonozuueckue npununst ~ 3710 Hr3HYecKue 1 HepB-
HO-TICHXMYECKUE MEperpy3ky, COCTOSIHUE YTOMJEHHUS W Opyrue
[ICHXUYECKUE COCTOSHUA, BOZHUKAIOLIUE B PE3YILTATE BHEIIHUX
BO3MEMCTBUI 1 CIOCOOCTBYIOLINE YTOMIEHUIO.

3.3.2. 3amuTa 0T NOPAKEHHA SNEKTPHYECKHM TOKOM

CoBpeMeHHOE NIPOU3BOACTBO HEMbICAWMMO O€3. WMPOKOTo MC-
MO b30BAHNS AEKTPUUECKOl! anepruu. T1oBbILAS HPOU3ROANTEN b
HOCTb TPYAA U KYALTYPY NPOU3BOACTBA, JACKTPHUUECKUIA TOK B TO
XKe BpeMa rnipeAcTasnsier 60AbLIYI0O ONACHOCTb A1 XKM3HU U 3[10DO-
Bbs JIOAEH. B oTAMuMe OT APYTUX ONACHOCTEN DAeKTPUIECKUNR TOK
HEBO3MOXHO 00HAPYXXHTH IMCTAHUUOHHO, 6e3 NpHBopos.

ITopaxeHue yenopexa 3NEKTPUUECKUM TOKOM BO3MOXXHO OpHU
3aMbIKAHMH 2JEKTPUUYECKON [1eAu 4Yepe3 ero Teao, YTO MOXET
MMETbh MECTO NPU CONMPUKOCHOBCHUY YEJI0BEKA C CEThIO He MeHee
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4eM B ABYX TOYKax (Haripumep, npu OByxXda3HOM BKJIIOHYEHUMW B
CeTh; OAHOMhA3HOM BKIIIOUEHMH B CETb, CTOS Ha 3eMJIe WM Kaca-
SICh KaKUX-T160 3a3eMIeHHBIX KOHCTPYKLIMIL;, IPK KOHTAKTE C He-
TOKOBEAYLWIMMH 4aCTAMM OBOpYROBaHHUS, CY4aiiHO OKA3aBLINMHU-
Cq oA HANPSKEHUEM M3-3a HapyLUeHUs U30JsALUU [1POBOAOB
9JIEKTPONMTaHNs - OOOPYAOBAHUS WM 3JeKTPUGhHULIMPOBAHHOTO
MHCTPYMEHTA U Ip.).

Sauwguma om nopaceHus INCKMPUHECKUM. MOKOM, VIV 21eKm-.
poGesonacuocmsp, BKIIOYAET CUCTEMY OPraHM3aLIMOHHBIX W TEXHU-
4EeCKUX MEPONPUATHI, TEXHUYECKUX CNOCOBOB U CpencTs, obecre-
ynBalOWMX 6e30NacHble YEnoBua Tpyha paboTalomnX ¢ TEXHOIO-
THYeCKUM 0BOPYyNOBAHUEM M PYYHBIM MHCTPYMEHTOM, B KOTOPOM
UCTIOABL3YETCA INIEKTPUUECKAss 2HEPrus, C UeNbl0 COKpaLleHMs
3NEKTPOTpaBMaTU3Ma A0 PUEMAEMOro (1 HMXKE) YPOBHS pHCKa.

CTaTHCTHKA HECHACTHBIX ClIyuaeB [0 MPHYNHAM 3NEKTPOTIO-
PaXKEHUs OKA3LIBAET, YTO OBLIEE UKCIIO TPABM, BHI3BAHHBIX J1€K-
TPUYECKUM TOKOM, C MOTEpell TpyaoCnoCO6GHOCTH, HEBEINKO M
coctaBngeT npubmmsurenbao 0,5—1,0% (B 3HepreTuke 3—3,5%)
OT 061lelf YUCIEHHOCTH HECUaCTHbIX CIy4deB Ha MPOU3ROICTBE.
O4HaKo Takye CIy4yan O CMEpTEe/ibHbIM MCXOLOM Ha [PON3BOL-
ctBe coctapnsior 30—40%, a B snepretuke 1o 60%. CornacHo cTta:
tacTuke, 75—80% cMepTenbHBIX NOpPaXKeHUH 3MEKTPUUECKHUM TO-
KOM [POMCXOAMT B YCTAHOBKAX, NEKTPONUTAHUE KOTOPLIX OCY-
wecTpaAAeTCa HanpsxenueM 380/220 n 220/127B.

JeficTBHe JIeKTPHYECKOT0 TOKA HA OPraHuaM yeiorexa. Ilpo-
XOISl Uepes OpraHMu3M, 3NeKTPUYECKit TOK MOXET BbI3bIBAaTh TEP-
MUYECKOE, 2JIEKTPOANTHYECKOE M GUONOrHuecKoe neicTaHe:

Tepmuueckoe delicmeue BBIPAXXAETCS B 0XKOTaX OTAENbHBIX yyacT-
KOB TeNa; HarpeBe KPOBEHOCHbLIX COCY,/10B U HEPBHBIX BOJTOKOH.

Daexmponumuueckoe Oelicmeie BLIPAXKAETCS B Pa3IOXeHWUH
KPOBY U JPYIHX OPTaHUHUECKUX JKMAKOCTEM, YTO BHI3LIBAET 3HAUMN-
TeJIbHbIE HAPYILEHUS WX QU3NKO-XUMUUECKMX COCTABOB. :

buonoeuueckoe delicnigue PoOABAsETCS B pa3fpaXKeHUd W BO3-
OYXIAEHUM XHMBbLIX TKaHeH OpraHnama, YTo MOXET CONPOBOXKIATD-
€ HENpPOU3BOJIbHEIM CYLOPOXKHBIM COKPALEHUEM MbILIL, B TOM
quclie MBI Cepaua: ¥ Nerkux. B pesyjibrate B OpraHU3IMe MOryT:
BO3HUKHYTb Pa3/IMyHble HApYIIeHUs, B TOM YMCAE NIONTHOE MpeKpa-
LIEHKE AESTEIbHOCTH OPraHOB [AbiXaHUs U KpoBoobpalleHns.

Pazgpaxatouiee neiicTBUe TOKa Ha TKAHW MOXET ObITh Hps-
MbiM, KOTa TOK TIPOXOANT HENOCPEACTBEHHO 110 3TUM TKaHAM, U
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pehaexmoprsim, T.€. Yepe3 LEeHTPATbLHYIO HEPBHYHD CUCTEMY, KOT-
Q12 IyTh TOKA JIEXKUT BHE ITUX OPraHoB.

HeficTBUE 3AEKTPUUECKOrO TOKA MPUBOANT K IBYM BUIAM [10-
paXkeHus: 3JEKTPUUECKUM TpaBMaM U JEKTPUUECKUM YIapaM.

Iekmpuneckue mpasgmsl — 3TO YETKO BBIPAXKEHHbBIC MECTHbIE
MOBPEXAeHNS TKaHell - opraHu3Ma, BbI3BaHHBIE BO3NECTBUEM
3JEKTPHYECKOr0 TOKA MNY JIEKTPUUESCKOH AYTY (neKTpuiecKuye
0XOTH, EKTPUUYECKHE 3HAKH, MeTannmaumx KOXH1, MeXaHuye-
CKUE NOBpeXAeHHs ). - «

Dnexmpuneckuii yaap — 3TO BO3DYXICHHWE KUBLIX TKAHEH Op-
raHU3Ma NPOXOASIUUM 4YEePE3 HETO SMEKTPUUYECKHM TOKOM, CO-
MPOBOXAAIOLLEeCs Henpouanonmum cynopoxmbm cokpale-
HUEM Mbl L. '

Pa3nuyaoT yeThipe CTeNeHU 3MEKTPUIECKHUX YAAPOB:

# ] ¢cTerieHb — CylOPOXKHOE COKpallgHUE ML]LUL[ 6e3 notepu
CO3HAHMS; ,

¢ 11 cTerneHb — CyA0POXKHOE COKpaLeHI e MbIUIL ¢ HOTEPEH CO-
3HAHWS, HO C COXPAHMBILMMCS NbIXaHHEM M paboTOli CepaLa;

¢ 111 crenenb — notepst CO3HAHMS 1 Hapymeﬂne cepledHoi ne-
SITENbHOCTH. WK AbIXaHUS (J'lld60 TOTO U le)/roro BmeCTe)

¢ IV creneHb — KIMHUYECKAs CMEPTb, T.e. OTCYTCTBUE IbiXa-
HUS ¥ KpoBOoOOpalLeHusl.

IpuunHamu .CMepTH 0T :—meKTpnqecxoro TOKa MOTYT GbITb
[IPEKPALICHUE ABIXaHUS U: IEKTPUUYECKUH. ILIOK. ‘

OcranoBka cepiua wim ero Gudpuaasaus, T.c. GbICprle Xao-
TUYECKUE U pa3HOchMEHHble'coxpameﬂnﬂ BoNOkoH (pubpunn)
CepEYHON MBIUNBI, MPH KOTOPLIX Cepiue MepectaeT paboTaTh
KaK BAcocC, B PE3y/abTATE HYEro B OpraHU3Me MpeKpalaeTcst KpORo-
obpatieHne, MOXET HaCTYMUTh Npy NPAMOM MU pedeKTOPHOM
NEACTBUM 2J1EKTPUUECKOrO TOKA.

Tlpexpawenye Obixanus Kak NepsonpruyyiHa CMEPTH OT 3MIeK-
TPUYECKOTO TOKA BbI3bIBACTCA HENOCPEACTBEHHBIM UK pedriek-
TOPHBIM BO3AEHCTBMEM TOKa HA MbILULLI FPYEHOM KileTKH, yuacT-
BYIOLIME B OpOLECCe AbiXaHWs; B pe3yibTaTe HACTynaeT acduk-
cus (yoywee fio NpUUMHe HeNOCTATKA KMCI0poaa 1 M30LITKa yr-
. JIEKMCNOTbI B OPraHU3Me). : v

Inexkmpuveckuii wox - 3TO TAXKeIas peakuns opraHn3ma B
OTBET Ha CHJIBHOE /EKTPUYECKOE pa3apakeHue, CONPOBOXKAAK0-
LAsica OTaCHBIMU PACCTPOCTBaMy KPOBOODpaleHys, AbIXaHus,
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0o0MeHa. Be1lecTs U T.0. Takoe COCTOAHUE MOXKET. TPOAOIKATLCS
OT HECKONIbKMX MUHYT A0 CYTOK. .

DaKTophl, BAMSIONMINE HA UCXO[ OPAXKEHHA. :mempmecxnm TO-
KoM. Mcxon Bo3AeiCTBUSI 3NEKTPUUECKOrO TOKA Ha OpraHu3M de-
JIOBEKA 3aBMCUT OT psifia GaKTOPOR, OCHOBHBIMHU M3 KOTODPBIX sIBJISH-
10TCA: BEJIMYMHA 3JIEKTPUYECKOTO TOKA; BEJIMUYMHA HanpIXKeHUs,
BO3HEMCTBYIOLIErO HA OPraHM3M; 2JIEKTPUUECKOE CONPOTUBJIEHNE
Tejla YesJOBEKa; MIUTENbHOCTh BO3AEHMCTBHUS TOKAa HA OpPraHuU3M;
"POI, M YACTOTa TOKA; NYTH [IPOTEKAHUSA TOKA B Tene, Neuxodusno-
- JIOTHYECKOe COCTOSIHME OpraHu3Ma, ero UHAMBUAYaNbHbIe CBONCTBA;
COCTOSIHUME M XapakTepUCTHKA OKPYXKalowel cpeibl (POU3BOL-
CTBEHHOTO MOMEIIeHUsI) — TeMilepaTypa, BAaXKHOCTb, 3ara3oBaH-
HOCTb U 3aMbUIEHHOCTh BO3JyXa U Ap.

Meps! nepBoil MOMOMIM MOCTPANARIMMM OT ACHCTBHS DJEKTpPH-
yeckoro Toka. [lepsas nospaueOHask MOMOIMb [PX HECUACTHHIX -
cIyyagx OT MOpaKeHUs DJIEKTPUIECKUM TOKOM COCTOMT U3 ABYX
3TaIoB:

4 0cBOOOXIEHME NTOCTPaJdaBUIEro OT AeHCTBIS TOKA;

4 OKas3aHue foCcTpaiaBiieMy MEAMUUMHCKON MOMOILLN.

Tak Kak UCXOJ. MOPaXeHUWd 3aBUCUT OT JIUTENILHOCTH BO3-
JEUCTBUS TOKA, BaAXXHO ObICTpee MIpeKpaTHThb €ro gaibHeliiuee
JgeiictBue. OveHb BAXKHO TakKe ObICTpeé HauaTh OKa3zaHue no-
CTpajdaBLIEMy MEINLHHCKON MOMOUIHY, TaK KAK NepHoJ, KJIUHIIeC-
KO CMepTH MpojoKaeTca He Oonee 7—8 MuH. 3aKiIOueHHe O
CMEPTH TMOCTPAfaBILero MO¥eT BHIHECTU TOIBKO Bpad.

Ipyn HEBO3MOXKHOCTH BBICTPOrO OTKIIIOUEHUS YCTAHOBKU He-
© 00XOAMMO OTIENUTH TIOCTPANABLIETO OT TOKOBEIYILIMX 4acTeil,
KOTOpbIX OH Kacaercs. [Ipu 3TOM OKa3blBalOWiNi TIOMOLUb HOJ-
SKEH TIPUHATL Mepbl, YTOObI CaMOMY He OKAa3aThCcad B KOHTAKTE ¢
TOKOBEIYLLEeH YacTbIO MIH TEJOM NMOCTPaLaBlIero. . -

Mepb! 0eproit NOMOLUY 3aBUCAT OT COCTOSIHMS NMOCTpajasile-
ro nocjie. ocBo60XKIEHUA ero OoT AeiicTBUA ToKa. Ecny nocTpanas-
WM HaXOAUTCH B CO3HAHUM, HO NO.3TOrQ, 661 B 0OMOPOKE, ero
ClleyeT yA0KUTb HA MOJNCTUAKY W A0 NpUOBITMSE Bpaya obecre-
YUTh OJIHBIM MOKOH 1 HAOMIOAATh 32 MY/IbCOM U ObIXaHHUEM.

Ecnau noctpagasiunii HaXoAUTCs B 0eCCO3HATEIBEHOM cocTos-
HIAM, HO € COXPAHUBILIMMUCS NBIXAHUEM U ITyILCOM, TO €ro CIeAyeT
VAOXUATh Ha TOACTUIIKY, 0OecreuuTh TMPUTOK CBEXEro BO3yXa,
NMOOHECTH K HOCY BaTy, CMOYEHHYIO -HAIUATBIPHLIM CITUPTOM, 00-
PHI3rUBATH ULIO XONOAHON BOROM.
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Ilpu naoxoMm IpIXaHWK MocTpanasuiero (OYeHb PENKO, CYRO-
POXHO) HeOoOXOAUMO HenaTh WCKYCCTBEHHOE AbIXAHME U mac-
cax cepjua.

- Eciaw y nocrpanapiiero OTcyTCTBy}OT npl/l3HaK]A SKA3HN (IH:IXﬁ-
HYe B NyAbC), 3HAYUT, OH B COCTOSIHUM KJIMHWUECKON CMEPTU M
HeobXoauMO BeMeJIEHHO TIPUCTYIIUTh K €F0 peaHWMUPOBaHUIO,
T.€. JeJaTh UCKYCCTBEHHOE JbIXaHUe M Maccax cep/lia.

HckyccrseHHOE . IblXaHUe BLITIOIHIETCS ¢ b0 HAChlIIEHNS
KPOBY KHUCIOPOIOM, HEOOXOIUMBIM ;TSI (DYHKIMOHUPOBAHUS BCEX
OpraHoB U cucreMm. Kpome Toro, HCKyCCTBEHHOE AkIXaHWE BbI3biBa-
eT pediekTopHOe BO30YXKICHUE ABIXaTEAbHOIO LIEHTPpa rojIOBHOIO
MO3ra, YTO 00eCedBAET BOCCTAHOBIECHUE CAMOCTOSITENLHOTO (ec-
TECTBEHHOTO0) ObhIXaHUs MOCTPalaBLIero.

Hanbonee a¢ppexTHBHBIM U3 PYYHBIX CIOCOOOB NCKYCCTBEH-
HOTO JBIXaHN4 ABIsgeTcs cnocod 130 pTa B poT (MK B-HOC ), OB
3aKJI04aeTcd BO BAYBaHUM BO3JYyXa U3 JIETKMX OKa3bIBAIOILETO
MOMOIb B JIErKue IOCTpafaBIlero yepes ero poT (Miu Hoc).

Maccax cepina — 3TO HCKYCCTBEHHBIE PUTMUYECKHE CXKATUA
cepiua MNoCcTpajaBliero, UMUTUPYIOLIUE ero CaMOCTOSTENbHbIE
COKpAlICHNS, ¢ LeJdbl0 UCKYCCTBEHHOTO NOLIEPXKAHUs KpOBOOO-
palieHMs! B OPraHNW3Me MOCTPAIABIIEro M BOCCTAHOB/IEHMS HOD-
MaTbHBIX €CTECTBEHHBIX COKpalleHnii cepaua. IIpy nopaxenuu
3NEKTPUYECKHUM TOKOM TPOUZBOAMTCS HENPSMOI Maccak cepl-
1a, 3aKII0YalolUMics B PUTMUYECKOM HaJaBIMBaHUM HA Iepen-
HIOIO CTEHKY MPYAHOMN KNETKH [IOCTPaAaBILETO.

[Ipy OXUBIEHNH OPraHU3Ma NMPUYMHON IJTUTENLHOTO OTCYT-
CTBMA MyJbCA ¥ NOCTpanaBLiero {Npy MosBICHUA IPYruxX MpU3Ha-
KOB’ peaHVMALIHN: BOCCTAHOBJICHYE CaMOCTOSATEILHOIQ AbIXaHWs,
CY>KeHHe 3paukKoB) MOXKeT ABUThCI ubpuigims cepaua. B Taxux
Cly4asx MpuObIBIIMMUY MEXUUUMHCKUMU pPaBOTHUKAMU [IOJKHA

- ObITh Mponssenena NedubpuInanus cepiua ¢ MoMombo ‘aehuo-
pUILIATOPA, a 10 ITOr0 MOMEHTA [IOJIKHBl' HENPEPBIBHO IPON3BO-
IATHCA UCKYCCTBEHHOE IBIXAHUE Y HENPAMOW MaccaK cepiLia. +

OnenKa ONACHOCTH NOPaKeHUs 3JeKTpHaeckuM Toxkom. Olien-
Ka OMaCHOCTH 2JEKTPOMNOPaAKEHUS 3aKNI0YAETCH B pacyeTe (Uin
M3MepeHUN) TIPOTEKAIOUIEro Yepes HeloBeKa Toka [, uin Hanps-
KeHUs TIPUKOCHOBEHUS U W CpaBHEHWU 3TUX BENWYHH C.IIpe-
NeJbHO ACONYCTUMBIMHA MX 3HaqumM1/1 ( ], i Unp rUl) B 3aBUCH-
MOCTH 0T NIPOJOKUTEILHOCTH Boanencmm{ TOKa. ,

OueHKa 3NEKTPONOPAKEHUS TPOBOJUTCS B HOPMAJIBHOM' pe-
XUMe paboThbl NEKTPOYCTAHOBKU. W-B aBAPUItHOM, T.€..B.pPEXUME,
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Apy KOTOPOM MOTYT BO3HHUKHYTb OMACHbIC CUTYALIMM, NPUBOAS-
LMe K JIeKTPOTPaBMUPOBAHUIO JI0Mel, B3aMORENCTBYIOIINX C
YCTAHOBKOH (HanpuMep, Npy 3aMbBIKAHUU 3J1eKTPONUTARNS yCTa-
HOBKM Ha ee KOpNyC WM Apyrue SAeKTPONPOBOAALUME 4YacTH B
pe3yAbTaTe HApYLUSHUA U30JSILUHN).

OueHKa ONAaCHOCTH B TaKUX CAyYasx TO3BOJSET ONpPERENUTh
HeoOXOIUMOCTb MPUMEHEHUS CIOCOB0B ¥ CPEeACTB 3alUWUTH, a
MaKCHMAaNbHO BO3MOXHLIE (MK HaKTHUECKNE) U NPEALNbHO 10-
IIyCTUMBIE 3HAYCHMA TOKa, NMPOXOASLIEro 4epes TeAO 4ejoBexa,
WK JOTYCTMMBIE 3HAUCHYS HAIPSKEHUs NPHUKOCHOBEHMSA CYXAT
WMCXOOHBIMHU JAHHBIMU [UISI UX MPOEKTHPOBAHUS U pacueTa.

MaxkcuMatbHO BO3MOXKHBIE 3HAUCHMSI TOKA, MPOTEKaroLIEro
Yepe3 TENO yeloBeKa Npy 0gHOMa3HOM, OJHOMPOBOSHOM MK Of-
HOIIOMIOCHOM TPUKOCHOBEHNHM, MOTYT ObITb paccuuTaHsl no $op-
MyNaM, fpeacTaBieHHbIM B Tabi. 3.1 u 3.2, :

Kak suaHo u3 tabi. 3.1, 6osee GesomacHoi TpexdasHoi ce-
ThIO MPU HOPMAJLHOM pexXuMe ee paboTel (T.e. NPU COMPOTHUBIIE-
HUM HazHBIX MPOBOTOB OTHOCUTENLHO 3eMIu He MeHee 500 kOMm)
npu ogHOo(a3HOM IIPUKOCHOBEHUN sBASETCH TpexdasHaa ceTb ¢
M30JIMPOBAHHOM OT 3eMJIY HEHTpaTbIO, 8 B aBAPUIHOM pexXuMe
(r.e. ipu 3aMBIKAaHWY OTHOM U3 ha3 Ha 3eMJIIO Yepe3 COMPOTUBIIE-
HME, 3HAYUTENBHO MEHbilee TPeOYEMOro CONPOTHUBICHUS U305
uun ( r,,, << Z)), — rpexdasHad ceth C 3a3eMIEHHOMH HeliTpasbio.
Hanpsxedue NpUKOCHOBEHIA Unp"npn onHOMa3HOM [TPHUKOCHO-
BEeHMH K UCripaBHO# da3e papHO JUHEHHOMY HaNpSIKEHUIO CETH
(UrIp =U,), a B CeTH ¢ 3a3eMJIEHHON HEeHTpalpiO NPK TeX Xe yc-
JIOBUSIX HaMPSDKEHUE NPUKOCHOBEHMA BCEr[a MeHbIUE JIMHENHO-
ro, XoTa u bonvue dasHoro (U, > Unp > U.,¢, ).

Ipu suifope cxeMbl TpexdasHoi ceTn (N0 KOJUYECTBY MPO-
BOAOB) U PEXKMMa €€ HeHTpai OTHOCHTEALHO 3eMAu ( U30JIMpOBa-
Ha bO. 3a3emjieHa) PYKOBOJCTBYIOTCA ABYMA TpeOoBaHUAMMU:
CTErEeHbIO ONACHOCTH TOW WIMU UHOI CeTH, a TaKXKe ee TeXHOJO-
TMYHOCTBIO, T.e. YA0OCTBOM 2KCIUIyaTalMu 110TpeduTeieM 3/1eKT-
PUYECKOI aHepruu. -

[To 6e3onacHOCTU MpeanoyTHMTENbHEE TpexdasHas ceTs ¢ 3a-
3eMJIEHHON HEHATPabIO, TAK KAK OHA MeHee OIacHa B aBapuilHOM
pexxuMe paboThl, a T10° TEXHOJAOTMYHOCTH — YEThIPEXNPOBOAHAS
CeTb, MOCKOJILKY B 9TOM CjIydae K CeTh MOXKHO MOAKIOYaTh Kak
Tpexdasnsle, Tak ¥ 0AHOba3HBIE TOTPEOUTEN M IHEPTUM.
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Taxkum 00pa3oM, Ha NPaKTUKE OPUMEHSIIOTCS CNENYIOLLIE 1eK-
TPUYECKHE CETHU:

# TpexdazHas TPeXMpoBOIHAA CETh C U3OMUPOBAHHON HeWTpa-
N0 (00BIYHO B HEDOJBLIIMX NabopaTOpusX, MpOU3BOICTBEHHbBIX
y4acTKax, I UCMOMb3YIOTCA TOALKO TpexdasHsie MoTpebuTeN u
Korga obectieqMBaeTCs COMPOTUBICHME U30IAUMN (DasHBIX MPOBO-
JIOB TAaKOH CETH [0 OTHOLIEHMIO K 3eMJie He MeHee 500 kOm);

4 TpexcdaszHad YEThIPEXIIPOBOAHAS CETh C 3a3eMJIEHHOH HeW-
Tpasibio (MIPakTUYECKU Ha BCeX MpPEeanpUusTUsX, B XUALIX U o0ie-
CTBCHHBIX TIOMELIEHHUSX);

4 TpexdazHas YeTHIPEXNPOBOAHAT CEeTh C U3OIMPOBAHHOU
HEHTpaiblo, KaK UCKIIYEeHUE, B NepeiBIKHBIX YCTaHOBKAX.

Ipu pacuerax I, 0o ¢popmymam, MpUBeNeHHbIM B Tabn. 3.1 n 3.2,
HeobXomMMOo MpYHUMaTh Z B R NpHY HOPMAILHOM pexyMe paboTh
DNIEKTpUYecKrX ceteil HanpspkerneM no 1000 B pasHbiMu 500 kOm.
Cornporunienye 3a3eMieHNs HEATPAIIMY UCTOYHNKa TOKa B Tpexdas-
* HbIX CETSX f, TIPMHNMAETCS PaBHBIM 2, 4 1wt 8 OM 8 3aBHCUMOCTH OT
HanpsoKenust cetu (coorrercreerHo 660/380, 3807220 u 220/127 B).
TIpu pacuere OJIHOrO COMPOTHBISHMS B LIEMH Teja YeNoBeKa, KOTOpoe
BKJIFOYAET CyMMy COTIPOTHBIIEHNI Tejla yenosexa R, obysn R g u oc-
HOBaHW (11014 KM IPYHTR), Ha KOTOPOM CTOUT YENOBEK ( R, ), conpo-
THBICHME COOCTBCHHOTO TN YeNoBeKa CIeAyeT NPYHUMATb -PaBHBIM
- 1 xOm npu Hanpﬂ)KeHun [IPUKOCHOBEHUSI Unp 250B u 6 kOM npu
U 1p <50B.

TIpenensno JIOHYCTI/IMHC (Hanﬁonbmme JIOTIYCTMMBIE) 3Haue-
HUSL HAXPAKEHUS NPUKOCHOBEHMS M YACTOThi TOKOB, MMPOXOIS-
IIKX Yepe3 TeJo YeNoBeKa, I HOPMAlbHOro (HeaBapHiHOro) u
aBapUItHOTO . peXXUMOB paboThl 2JIEKTPOYCTAHOBOK MpHBENEHb! B
 Taba. 3.3 n 3.4. Ins olleHKM OTIACHOCTH 3JIEKTPONOPaXKEHHsT MO-
KeT ObITh OMNpeaeneHa BEPOATHOCTb BO3ZHMKHOBEHHUS 3JEKTPO-
TPaBMbl B KOHKPETHBIX IPOU3BOACTBEHHBIX YCAOBHUSAX.

~ IMopaxeHne 4en0BEKA HIEKTPUUECKUM TOKOM HACTYIAET I1PpH

. coBOaaeHUH nByx GakTopos: P(A) — BEepOsSTHOCTU TOTO, YTO fIpH

[IPUKOCHOBEHUH K 3JIEKTPOYCTAHOBKE UeJOBEK MOMal Noji Hanps-

xenue, 1 P(B) — BEPOATHOCTH TOrO, YTO TOK, MPOXOAAIIMI Ye-

pe3 4elloBeKa, MMPeBBICUT (C yquOM BPEMEHU BO3MEMCTBUS) IO

yCTUMOE 3HAUYCHHUE.

dakTop B 3aBucuUT oT dakTopa A, MNOITOMY BEPOSTHOCTH

NopakKeHHst TOKOM paBHa

P=P(B|4)-P(B).
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Tabruya 3.3

TIpeaessHo N0TyCTHMbIE 3HA'EHNS HANPAKENNA NPUKOCHOREHUA [/ M TOKA, NPOX0-
AAULETO YePe3 TENO HeN0BeKA [, - NP HOPMATHHOM (HeaBapuitaom) pexume paGoThi

YCTAHOBOK
Poa n yacrota Haubonbuine nonyctumbie 3HaueHUs (HOPMATbHBIHA
TOKA . peEKHM)
Unp.n.n' B ,hn,n' MA
Tepemennniii, 50 Ty 2 0,3
IMepemennbiit, 400 'y 3 0,4
INoctosuHbIi 8 1,0

Hpnmeyanue. HacTosiliyie HOPMBI COOTBETCTBYIOT NPOZOIKUTEND-
HOCTH BO3AECICTBUSA TOKa Ha uenopeka He Gonee 10 mumn/cyr. ns anu,
BBINOJIHAIOIIUX PAGOTY B YCIOBUSX BLICOKOH TeMnepatypsl (bojee 25 °C)
M BAZKHOCTH BO3IyXa (OTHOCMTENbHAs BAAXHOCTH Gonee 75%) npuse-
JEHHbIE HOPMBbI JOKHBL OBITh YMEHBLIEHS! B 3 pasa.

Tabauya 3.4

[pesensHo AonycTHMbIE 3HAMEHIA Hanpmxemm APUKOCHOBEHMS Un o ¥ TOK Hepes Te-
7o 9enobeka {, | MpN aBapuiisom pexume paGoTs YCTAHORCK

Poa Hopmupye- | Hanboavbiune aonycTnMbie 3HaYEHHA NPH NPOAODKHTEND-
W 4acTOTa | Mas BeaM- HOCTY BO3ACHCTBUSI, C
TOKA YpHa
0,1 0.2 04 | 0,6 0.8 1,0 6onee
1,0
flepe B | 500|250 | 125 85 | 65 50 42
MEHHbBLIL, Unp, na’ = R
50 Tu ' :
Tyaqs MA | 500 250 | 125 85 65 50 6
| Hepe-. i {10 130 | 100 | a2
MEHHBI, Unp.n:l . B . 500 | 500 | 250 S
400 I'n
Ty MA 500 |-500 { 250 | ‘170 130 100 8
Hocroan- SN . 1,
Hblii L/ B | 500 | 400 | 300 | 240 220 210 50
Linas MA | 500 [ 400 300 | 240 | 220 | 210 | 15
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BepoaTHocTs nosipnedust gpaktopa A pasHa:
P(A)=P(G)- (D),

rue P(G) — BEPOATHOCTb NPUKOCHOBEHUS! 4YeloBeKa K 3NeKTpo-
ycranoske; P(D) ~ BEpPOATHOCTb IIO4BAEHNS HA YCTAHOBKE Ha-
MIpsKeHUA.

TakyM 00pa3oM, BEpOATHOCTh MOPaKEHHs UeJOBEKa TOKOM
P=P(G)-P(D)y+P(B|A).

D10 BBIpAXKEHWE MO3BONSET KONUYECTBEHHO OLIEHMUTH ONac-
HOCTb 2EKTPOIIOPAKEHUS U1 AaHHOTO THIIA 3/MEeKTPOYCTaHOBOK,
onpeaenrTsb 3hdeKTUBHBIE NYTH CHIDKEH NS 21EKTPOTPaBMaTH3MA.

BepostHocTs nosibienus ¢paktopoB G v D 1 KOHKPETHBIX
THUNOB 3EKTPOYCTAHOBOK MOKHO OfpeIeuTh IyTeM aHallk3a Ha-
JICXHOCTH M YCNOBME 3KCIUIyaTaLuM, XPOHOMETPHU MPOU3BOL-
CTBEHHOTO npouecca. [Ipy 3TOM YUMTHIBAKOTCS TOJALKO Te OTKa3bl
(aBapuM) B 30EKTPOYCTAHOBKAX, KOTODPBIE BEAYT K BO3HUKHOBE-
HUIO YCAOBUH 1OPaXeHUS.

Hna HaxoxneHUs BEPOSITHOCTU peanusanuu daxrtopa B
onpenensiercs TOK, NPOXOAAILNI Yyepes TEa0 HejOoBeKa, U ero
3HauYeHue CpaBHUBAETCA ¢ NONycTUMBLIM. OT 3Havenus [, 3a-
BUCUT TaKXe BBIOOD CPefncTB 3alUMTHI M OMNpeleaeHUe WX Xa-
pPaKTepUCTUK.

Crioco0n! # cpeicTBa odeciedeHus 3JleKTp06e30H2CHOCTH Dek-
Tpobe3ornacHocTh IepcoHana obecneunBaeTcss KOHCTPYKLMEH
3JNEKTPOYCTAHOBOK, OPTAHHU3aLMOHHBIMY U TEXHUUECKUMU MepoT-
PUATUSIMM, a4 TAKXKe TEXHHYeCKMMH cnocobamu, CpeicTBaMy M
PUCTIOCOGAEHUAMU. ,

TpeboBanus 3MEeKTPOOE3IONACHOCTH, K KOHCTPYKIUN U YCTPOii-
CTBY 3AEKTPOYCTAHOBOK OMNpeaensieTcs HOPMATUBHBIMU JOKYMEH-
TaMu (CTaHIApTbI, IPaBUAa, HOPMb B AP.) U TEXHOJOTHUECKUMH
YCIAOBUAMHE Ha NEKTPOTEXHUUECKUE u3aenus (BhI6Op MaTEPUATIOB,
pa3MelleHue aetaieil, obpaborka u T.1.).

OpraHu3aLHOHHbBIE MEPOIPUATHS BKIIOUAOT: TpeOoBaHUS K

nepcoHany (BO3PACT, MEIMLUMHCKOE OCBMAETENLCTBOBAHME, 00Y-
YeHMe, MPOBEPKA 3HAHWN UM 1p.); Ha3HAYEHME JIULl, OTBETCTBEH-
HBIX 32 OpraHM3alUI0 ¥ POU3BOACTBO paboT; opopMieHe Haps-
Ja (pacnops:KeHWs ) Ha IIPOU3BOACTBO paboT; oCyllecTBIIeH e 10-
[IyCcKa K MpoBeneHuto paboT; opraHn3aliiio HaA30pa 33 npoaene—
HUeM pabot u ap.

149



Texnuueckrie MepoTpUSTHS: B AeHCTBYIOMIMX YCTAHOBKAX CO
CHATHIM. HaNpPSKeHUEeM Npu paboTax B 2AEKTPOYCTAaHOBKAX WU
BOJIM3U WX — 3TO OTKIIOYEHUE YCTAHOBKU (WM €€ YacTi): OT MC-
TOYHMKA; MEXAaHUYECKOE: 3anvMpaHue NPUBOMOB, OTKIIOUAIOUIBX
KOMMYTalLMOHHbIe allfapaThl; CHATUE MpeNoXpaHnTesiell; OTco-
eJlMHeHNEe KOHI[OB [MUTAIOWMX JIMHWH; YCTAaHOBKA 3HAKOB 6e30-
aCHOCTHU U OTpakaeHU; NpUMeHeHue 3a3eMIeH s U ap.

Texuuueckrie MepOMPUSITUS IPU BBHIIONHEHUHM paboT o0 Ha-
NIPSKEHUEM : BKJIIOUAIOT IPUMEHEHHE - N30JIMPYIOILMX, OTPAXIAto-
HIMAX ¥ BCLIOMOTaTebHbIX 3alUNTHBIX CPEACTB.

Hzoaupyrowue samumusie cpedcmea Cayxar IJs U30ASLMU
repcoHasia OT 4acTe#l eKTPOobOPYROBAHKUS WA HPOBOAOB Ce- .
TU, HAXOLSIIMXCS [10]] HANpPsDKEHHUEM, a.TakXe HJsl M30JSIUY ue-
JIOBEKa OT 3eMJIN.

Wzonupyrouiue cpencma NENATCS. HA OCHOBHBIE M JOTION- -
HI/ITeHbeIe ;

K ocroenvim otTHOCATCS Takme cpeucma n3onALMS KOTOPBIX
HALEXHO BbIAEPKUBAET paboyee HANPSXKEHHE DIEKTPOYCTAHO-
BOK M C MOMOLUBIO KOTOPHIX IOMNyCKaroTcsl paboThl B 3JIEKTPO-,
YCTaHOBKaX NMOJ HapsSKeHWeM WX B WX HacTAX, 0Ka3aBAIUXCSA
nof, HanpskeHueM. K HuM OTHOCSTCS (B DAEKTPOYCTAHOBKAX Ha-
npsxenueM 1o 1000 B) snexkrpuueckye mepuaTku, UHCTPYMEH-
Thl ¢ W30JUPOBAHHBIMU DYKOSTKAMU, YKazaTeNy HalpsKeHus
(ToxouckaTenM) 1 ap.

Y3 K. donosnumenvuoim . 3a-
o o LATHBIM  M30JIMDYIOLIAM
, ) . CpemcTBaM  OTHOCSTCS Cpefi-
@ , ! CTBa, KOTOPBIE CaMU 11O cebe
' N he moryr 06eCIeunTh INEKT-
PO6E30MIACHOCTb W AHIUb J0-
NONHAIOT | 3alUUTHYIO  POib
OCHOBHLIX  CPENCTB, HW30IU-
pys HOrM paboTAOWUX OT
semun (puc. 3.1). - Dro au-
| QMIEKTPUYECKUE Tatolly, Jiu-
SNIEKTPUUECKUE  PE3UHOBbIE
KOBPHKH, n3onnpymmne MOACTABKY M T.I1.

OCHOBHbBIE N3ONUPYIOIUNE CPEACTBA LOIKHbI HpI/IMeHHTbCH
BMECTE € AONOJHUTENbHbIMUA. B 3TOM, Clydae COMpPOTUBIGHNE B
Lermy TeJla YeJOBeKa Pe3KO YBEeIMUNBAETCs, CHIKAs ONACHOCTD
3/1EKTPOIOPAKEHHAS. . )

I177777777 77777771777 77T NILLZ777 7777

Pic. 3.1. Vicnonv3osaHue OCHOBHBIX -
(D n nononﬂmenbﬂblx (lI) msonnpy-
OLLMX CPEICTB :
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Orpakaaroiumne 3alliMTHbIE CPELCTBA ITPEAHA3HAYSHbI /151 Bpe-
MEHHOTO OT'PaXXKAeHUs TOKOBEAYUIUX YaCTel 1 3aILMTHI MepcoHana
OT NPUKOCHOBEHMA K TOKOBEYILMM 4acTsiM obopynosanus. K uum
OTHOCSITCSI BpEMEHHBIE [IEPEHOCHbIE OTPAXKIACHUS {ILUThI, Orpax-
AEHUA-KIETKN ¥ T.IL), U30JUPYIOLIME HAKIANKM, KOXYXH, Mpe-
NYTIpeauTeNbHbBIE TIaKaThl U Ip.

ITpu paBorax Ha OTKIIOYEHHOM O6OpPYHOBAaHMM BO M30exa-
HUE NEeKTPONOpaKEH s MPU OIIMOOYHOM Nojayue Ha HEro Harnps-
JKEHUS WY NOSIBIEHUM HAaBELEHHOTO HANPSKEHMUS NIPUMEHSIOT-
Cs1 BpEMEHHbIE MEPEHOCHbBIE 3a3eMIeHUS 1 3aKOPOTKH.

[IpenynpenuTtesbHblE TLIAKATBl CAYXKAT AIS [peaylpexae-
HUA MepcoHana 00 ONacHOCTY, HAlTOMUHAHUA O MepaX Ge3omac-
HOCTH X T.IL.

Benomozamenvnoie auiummusie cpet)cmea CJIY>KaT i 3a1UThI
flEPCOHAIa OT CONMYTCTBYIOIIMX OMMACHOCTEN U BpeJHOCTE] NPy pa-
6oTe B 2MeKTPOYCTaHOBKAX. K HUM OTHOCSTCS: NPUCIOCOBaEHN s,
NpefoXpaHAOILe OT MafAeHusa ¢ BLICOTH (IIpeloXpaHUTeNbHbIE
nosica, CTpaxyloliye KaHathl U T.1.); npucnocodiaeHus nas 6e3o-
[ACHOI0 [MOXbEMA Ha BBICOTY (CTPEMSAHKM, JIECTHMLIB, MOHTED-
CKME KOITH ¥ T.IL); YCTPOMCTBA, 3alUMILatole paboTalomux OT
CBETOBBIX, TEIUIOBBIX, IMEKTPOMATHUTHHIX, MEXAaHUYECKUX 1 XHUMH-
YeCKUX BO3NeHCTBUM (3aLUTHBIE OUKH, peCIUPATOPhI, IPOTHBOra-
3bl, PYKABULBI U IP.).

- JJist 321UTHL OT [TOPAXEHUS 3MEKTPUUECKUM TOKOM IPH IKC-
TUIyaTalluy  Pa3iMYHOIO * TEXHONOTUYECKOro O0OpYNOBaHUS, HC-
MOJIB3YIOLIEr0 3MEKTPUYECKYIO DHEPTHIO, NPUMEHSIOTCA TeXHU-
YeCKMe MeTOfbl (CrIOCco6bl), OCHOBHBLIMU M3 KOTOPbIX SBISIOTCS:
NpUMeHeHNe MaJbiX HANPSKEHWN U DNeKTPONUTAHWS TeXHU-
| YECKMX YCTAHOBOK, 0BODPYAOBAHUS, PYUHOTO MHCTPYMEHTA; IJIEKT-
'PUYECKOE pa3feieHue CeTeil; 3alNTHOE 3a3eMIIeHe; 3aHylieHNe;
3aLUTHOE OTKITKOMEHUE 1 Ap.

IHpumenenue marsix nanpsycenuii B npesenax Hanboib
CWUMX  JOTIYCTUMBIX 3HAUSHMH [ 2AEKTPONUTARMS NpUBOPOB,
INEKTPUDUUMPOBAHHOTO PYYHOTO MHCTPYMEHTA U YCTAHOBOK S1B-
nisiercs Haubosee IGDEKTHBHBIM Cr10CO00M 06ecrieueHus 21eKTPo-
6ezonacHocTH. I103TOMY B Clydasix, KOTAa 3TO BO3MOXKHO, HEoGXo-
- MMO HCTION30BATE Gonee HU3KWE HAlPSKEeHUs, He TNpeBblIlao-
e Unp nx

C 3TOM 1eibl0 IS 9AEKTPOIUTAHNSA TIEPEHOCHBIX YCTAHOBOK

1 pYYHOr0 HHCTPyMeHTa (2AeKTPUYECKUE NpEes, raifiKOBEpPTHI,

151



37jieKTprYecKHe  NasyIbHKHKY U Ap.) IHOMYCKAWOTCA . ClAEAyIOLIne
MaKCHMalbHble 3HAUYEHNS HANPSXKeHNUS B 3aBMCHMOCTH OT MECTa-
paboThl (BUI. HOMEUEHUSA MO OMACHOCTH MOpa)XKeHHus 3ne1<Tpu-
4eCKMM TOKOM, HapYyXXHbIE YCAOBUA U Ip. ): , ;

4220 B (50 I'y) — npym #CnonbL30BaHUU YCTAHOBOK: B [TOMELLE-
HUAX 6€3 OPHU3HAKOB HOBLILIEHHON 1 oco6on Ol1aCHOCTH TOpaXkKe- -
HHS3EKTPUIECKUM TOKOM; ;

442 B (50 'u) — B noMelieHUAX ¢ HanMumeM IpU3HAKOB Mo-
BLILIEHHOM ONACHOCTY TIOpaXKeHUA 3EKTPUYECKUM TOKOM 1 NpH
pabotax B Hapy>XHbIX YCNOBUSIX. B Takux ycnoBHsiX paboThl 0-
MyCKaeTcs MCIOAb30BaTh UHCTPYMEHT (NepeHoCHbIe YCTAHOBKH)
10 220 B, Ho-¢ 00s3aTeAbHLIM NIpUMEHEHHEeM OCHOBHBIX U 10110~
HUTEIbHBIX U30JUPYIOLIMX CPENCTB; - : :

4 42°B (50 T'p) — B noMemigHMax ¢ Hanuuem IMPU3HAKOB 0CO-
6oit onacHOCTH ¢ O0s3aTENbHBIM HDV]MeHeHHeM OCHOBHBIX 1 JIO- -
NOSHUTENBHBIX H30JMPYIOLIHX Cpe)ICTB

IIns 97eKTponyuTaHMUs MEPEHOCHbIX CBETHILHHKOB H0OMyCKa-
10TCA CNeaylolie MAaKCUMalbHble 3HaAYeHUst HarpsiKeHu:

4 42 B (50 I'u) — B nmoMelIeAnsax ¢ HANYMEM MPUIHAKOB MO-
BbILIEHHOM U 0c000it onacHOCTH;

¢ 12B (50 I'n) — Tpu paboTax B oco6o OTIACHBIX U Heﬁnaro-
MIPUSITHBIX YCTOBHSIX.

K npu3HaKkaM NOBBIIEHHON onaCHocm nopaxeHmus 3JTEKT-’
PHYECKUM TOKOM B TlpOVI3BOIICTBCHHbIX NOMEMIEHUAX OTHOCHT-
CAA: Ha/lMyhe B TOMELICHHN TOKONPOBOAALINX MONOB (3eMis-
HblEe, METAUTNYECKHE, JXKENe300eTOHHbIE, KUPIIHYHbIE U T.0.);
nopjep>kKaHde B INOMEWIEHWH JInTedbHOe BpeMst (Oojee 2 4)
TemiiepaTypbl Bo3nyxa Boilie 25 °C U OTHOCHMTETbHOM BIaXXHOC-
Th Gonee 75%; HannuMe B BO3AYXe TOKOMPOBOAAIIEH MbUIH; Ha-
IMUyie BO3MOXKHOCTH OJHOBPEMEHHOIrO MPUKOCHOBEHMS K KOP-
nycam ¥ IPyruM gacTam oOOpyIOBaHMS, Ha KOTOPHIX MOXKET
0Ka3aThbCsl HANpIXeHWe, M K KaKMM-THb0 3a3eMIIEHHBIM KOH-
CTPYKUMAM 3JARNS.

K npuzHakam 0coboit ornacHOCTH MOMEleHWiT OTHOCSITCS;
Hajlidue B noMelleHUW OBYX Wik 6osiee Mpu3HaKOB NOBBILIEHHOM
OMacHOCTY;" HATMUKE B BO3LYXe: [TOMELUEHHsT XMMUUECKN. arpec-
- CHBHOIT cpenpl; TTOAAEPXKAaHUE B TMOMEUIEHWH BLICOKOH OTHOCH-
. TeJLHONM BAaXXHOCTH, 6am3koit k 100%. «

B kauecTse HMCTOYHHMKOB Majoro (HHU3KOro) HaIpsKeHUs
NPUMEHSIOTCS TATbBAHUYECKHUE BNIEMEHTDL, BLITIPSIMUTENH, Npeod-
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pazoBaTesiv YacTOThl (1 YMEHbLIEHWS MAaCChl PYYHOTO WHCTPY-
MeHTa Ha vactoTe 200 it 400 I'u), noHmxkalomue tpaHchopma-
TOpsl 1 ap. Mcnionb3oBanue ¢ 3Toi Leablo aBToTpaHcdopMaTo-
POB He NOIYyCKAaeTCs, TaK KaK B 9TOM Cllydae COXpaHseTcs Tajbpa- -
HMYeCKasl CBA3b aBTOTPAaHCHOPMATOPA € JEKTPUUECKOIT CEThIO,
‘a 3HAYUT, U OMACHOCTH ‘NIEKTPOIMOPAXKEHUS - [IPH 3aMbIKAHUY
(«rpoboe») HaMNpIXKEeHUS IEKTPOINUTAHMS Ha KOPAYC WU ApY-
TH€ YaCTU TAKUX YCTPOMICTB.

~Daexkmpuueckoe pasdenentie cemelil 3aKI04aeTcs B-UC-
TIOJIb30BAHNHU - pa3IeNnUTeNbHbIX TPaHCHOPMATOPOB, C TOMO-
~IIBbI0. KOTOPBHIX ceTH OOoNbLIOH NPOTAXKEHHOCTH WIM CETH,
nmetolue DObUIOE KOJAMYECTBO OTBETBIAEHMWH, pa3fensoTca Ha
- OTIeNbHBIC HeOONBILKME CETH TOTO XXe HanpsKeHusa (puc. 3.2).
DAeKTpUYECKOE pa3lieNeHne .ceTeil. no3poaser obecrneynts
AOCTATO4HO GOJIbIIOE COMPOTUBIEHUE. (DAZHHIX MIPOBOROS 1O
‘OTHOWEHUIO K 3emie (=500 kOm B cetax mo 1000 B) u Tem -
caMbIM ofecneunTh. 6e30NacCHOCTh . NpHU onHocbaaHOM npu-
KOCHOBEHUH.

Jng pazneneHns ceTeil MOTYT NPUMEHATBCA TAKXKe npeoﬁpaso—
BaTeJiM YaCTOThl U BHINPIMUTENLHbIE YCTAHOBKH. -

Sawumnoe 3asemaenue NpencTapisier coboi npenHame-
‘PEHHOE BNEeKTPHUYLCKOE COCIMHCHUE METAUTMYECKUX 4acTei
oGopynoBaHua (HanpuMep, KOPMYCOB), KOTOPHIE MOTYT OKa-
3aTbCst MON HANPAXEHHEM B pe3yNbTaTe HApYWIEHWs U30Ms-
- 11UV TOKOBEAYIUMX YacTel o6opymoBanus (M MO APYrUM MpH-
YypHaM), ¢ 3eMiell MoCpeacTBOM 3a3emnmomero yCTpoitcTBa
(puc. 3.3).

Puc. 3.2. DnexTpryecKoe pazlieNeHue ceTeit
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Puc. 3.3. DnexTpuyeckas CXeMa 3a3€MAeHHA NPU NEKTPOTIHTAHUHN YCTaHOB-
Ky oT TpexdazHoit cet (@) M IBYXNPOBOAHBIX ceTeil rmepeMmeHHoro (6y u
NOCTORHHOrO (8) TOKA; R, - COMPOTMBACHHE 3a3eMIITIOMIErO YCTPONCTBA
(3a3emeHus)

TIpuHumn geiicTBHA 3alUATHOrO 3a3eMJIEHUs 3aKIIOYaeTCsl B
YMEeHBbUEHUM OMACHOCTH INEeKTPONOPAXKEHHUS 32 CUET CHUKEHHS
HANpsDKEHUS Ha 3a3eMIICHHOM KOpilyce (Wid OPYTUX YacTax) Mpy
3aMbIKaHWW Ha Hero (Miu Ipyrve Jactu o6opynoBaHUs), MHTAK-
LHETO HANPSKEHWS 10 3HAUEHNA

Ug=1LR,,

roe I, — TOK, MpOTeKaIOIUH Yepes 3a3eMAnTeNb; R, — COnpoTHB-
JNIeHME 3aLUTHOrO 3a3eMJIeHUs), M BbIDABHUBAHUA NOTEHMAIOB
MEXAY KOPNYyCcoOM YCTAHOBKW M 3eMIleit 3a cyeT nogbeMa MoTeH-
npana semau (OCHOBaHMS, Ha KOTOPOM CTOUT UYEIOBEK), BOZHHUK-
LIEro B pe3yJibTaTe pacTeKaHMa B HEM TOKa.

TaxkuM obpa3oM, HampAXKeHUe, ACHCTBYIOLIEE Ha UeJ0oBeKa B
JaHHOM ciay4dae (HampsikeHUe NPUKOCHOBEHUs), OYAeT paBHO
Pa3HOCTH MOTEHUMANOB HA KOPIYyCce YCTAHOBKM (MOTEHIIUAT PYK, .
Pp ) ¥ Ha OCHOBAHMK (MMOTEHLIAN HOT, @, ):

_ Py
Unp e (pp - (pH - (pp(l _—)'
‘ Pp
Tax Kax noTeHuMan pyK paBeH HaNps>KeHWIO Ha Kopnyce, T.e.
¢, =Uy =1, R,, TO HanpsiXXeHHe TIPUKOCHOBEHMS IPH 3a3eMJIeH-
HOM KOpNyce CTaHeT paBHO
Unp =1L Ra,
rae O, — Koo ULUUEHT HAUPSKEHUA NPUKOCHOBEHUS, PaBHbI
1~%‘;1. OH 3aBHCHUT OT Pa3HOCTH MOTEHLHUATOB Ha KOPIyCe yCTa-
)
HOBKM W OCHOBaHuU (3eMie).
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Puc. 3.4. Tunepbonuyeckuii - 3aKoM
pacnpeneseHus TOTEHUMANA Ha OC-
HOBAHMY 3EMJIM B 3aBUCHUMOCTH OT
pacctosms (X) 10 3a3eMauTeNs

v

_//""////////f//////////////
15-20 m

30Ha pacTekaHua Toka

N
x

B cBs13u ¢ TeM, UTO NoOTeHUMA HA MOBEPXHOCTH MPYHTA YMEHb-
HI1aeTCs B 3aBUCUMOCTH OT PacCTosHMA A0 3a3eMiuTe)isa (Mecra cre-
KaHMs TOKA B 3eMJTIO) TIO TUITepOoInUeCKOMY 3aKoHy (puc. 3.4), o
MEpe YIAJIEHUS OT MECT2 3a3eMJIEHMS] PA3HOCTh TIOTEHLUNAJIOB, MEX-
LIy KOPIIYCOM 1 OCHOBaHUeM OyleT yBEIMUUBATLCSA W B 30HE DJIeK-
TPOTEXHUYECKOM 3eMnn (paccrosgnue [5—20 M), riue noTeHnAan Ha
OCHOBaHWM (IMIOBEPXHOCTU .IPYHTa) NPUOANINTEILHO paBeH HYMIO,
OHa CTaHeT PaBHOW HAIpsEKeHUIo Ha Kopriyce. B aToM cnyvae Ko-
5bdUOMeHT HaNpsDKEHWA [IPMKOCHOBEHMA O =1, a HaNpsKeHue
NPUKOCHOBEHNS PABHO

Unp:UKal:]3R3‘

30Ha, B npefenax KOTOPOW MOTEHUUANL! Ha MOBEPXHOCTH
TPYHTA HE paBHb! HYIIO, HA3bIBAETCS 30HOIL pacmexaﬂuﬂ moxda
(puc. 3.4).

Hna Toro. urobhl 0BECIIeYnTs HOCTATOYHO GesonacHoe 3Have-
HUE HamnpsKeHUs TPUKOCHOBeHUs, T.e. He Gonee 42 B, npu min-
TENBHOCTH ~BO3OEUCTBUS 12 1'¢, HeOOXONUMO, KAaK BUIHO U3
BBIPaKEHUS Unp =1, R,, yMeHblIaTb 3HaYeHNe COUPOTUBIEHHUS
3a3eMIslIOLLero  ycrtpoiictea R, (R3 ). Tak xak TOK,
MPOTEKAIOIIMIA Yepes 3a3eMiInTeNs [, He MOXKeT 6bITh Gonee 10 A B
ceTsix HanpsokenueMm go 1000 B, To R, nonxno ObiTh He Oonee
4 Om. Jonyckaerca 10 OM npr cymMapHOit MOLHOCTH HCTOYHIKOB
Hanpspkeuusa cetu 1o 100 kB-A.

Y1066l NOAYYHUTH 3a3eMieHue, o6ecnetmna}0uiee 6ezonac-
HOCTb, T.€. HanpshkeHue NpukKocHoBerHus He Cosaee 42 B, npume-
HSIOT CJIOKHbBIE IPYIINOBhIE 3a3€MNTENU.

Ecnu paccrosiHue MeXIy OTIAeNBHBIMU DAeKTponaaMH (onu-
HOUHbIMHU 323eMIUTENAMNI) MeHbie 20 M, TO. X 110JIs1 pACTeKaH!s
HAK/IaOBIBAIOTCS, T.€. OHY SKPaHUPYIOT Apyr apyra (puc. 3.5), uto
BBIPAXaeTCs BEAMUMHON K03hDUUHMEHTa IKPAHUPOBAHUS 7. ..
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O6l1lee - COMPOTUBIIEHUE TPyD-
NIOBOTrO 3a3eM/INTeNsl onpeness-
eTCsSI KaK COMPOTUBACHMUE BCEX
napaniensHo COeAUHEHHbIX
OAMHOYHBIX - 3a3eMNTENeH ¢
yueToM KoadbduliMeHTa 3Kpa-
HUpOBaHUs 1o HopMyne

R3 ZROJIJ
Yo oar

rie Ry, —  CONMpOTHBICHUE
OJMHOYHOIO 3a3eMINTENS; N —
KOJINYECTBO  OJMHOUYHBIX  3a-
3eMIInTeNel.

3azemsistoliye  yctpoiictea  (3asemieHMs1) ObIBalOT  OBYX
TUTOB — BLIHOCHbBIE U KOHTYPHbIE (pacripeie/ieHHbIe) HAW BbITOA-
HEHHbLIE B AL, ; ,

Bowocuble 3a3emaenus yCTPauBaloTcs fpyv OTCYTCTBUH BO3-
MOKHOCTH pPa3sMECTUTh 3a3eMAWTeNb B Mpefenax 3au'MiaeMoil
fU101LAAKHY, BBLICOKOM COIPOTUBAEHUY T'PYHTA Ha 3TOM TEPPUTO-
PHH M HaJINYUA HA CPABHUTEIbHO HEOONbLLIOM YAUIEHUH MECT C
[OBLILLIEHHON NPOBOJUMOCTBIO, 2 TaKXKe MPH paccpesoTOUeHHOM
pa3MeLleH U 3a3eMIeMOro 000y 10BaAHN.

IIpu BbIHOCHOM 3azeMauntTene KoabDGUUMEHT HANPAXKEHUS
npukocHoBeuns (C) Gnn30K min pasen eauHuIE, T.€. 3a3eMie-
HME 3alUMILAET B JAHHOM Ciyuae TOJAbKO 3a CUET MajioTo COMpo-
TrsieHus. TIo3ToMy AaHHbLI TH 3a3eMJINTENs 4allle BCETo Ipu-
MEHAETCSE IPH MAJIBIX TOKAX 3aMblKaHUs Ha 3eMmo( [, ).

K JOCTOMHCTBY BBIHOCHBIX 3a3eMJIEHUM MOXHO OTHECTH BO3-
MOXHOCTb BBIOOpa MeCTa pa3MelIeHHs 3INeKTPOLOB ¢ HaMMEHb-
" WKM COMPOTHBIEHUEM IPYHTA.

Konmypuoe (pacripeieieHHoe) 3a3eMasniollee yCTpOHACTBO Mpu-
MEHSETCS B Clydasx, Korna HeoOXoaAuMO BLIPOBHS T [TOTEHLUMAT HA
3aUIUIHAEMOl TINOIIAAKE ¢ BO3MOXKHbIMU MOTEHLNAIAMY 3a3EMNEH-
HbIX yacTel 060pyIOBAHUA W TEM CaMbIM YMEHbIUUTE HaNPIXKEHUE
NPYUKOCHOREHMS (U HanpsixKeHWe Wwara) A0 6e30MacHbIX 3HaUeHWH.

st 3a3emiieHus 3eKTPOYCTAHOBOK B MEPBYIO 04Yepelb HeoO-
XOAMMO HCIIONB30BATh €CTECTBEHHbIC 3a3eMIUTENN — BOLOMPO-
BOA M Ipyryue TPyGONpPOBOMAbL, TTPOJOXKEHHbIE B 3eMIie (32 UCKITIO-
yeHHEeM TPYOONPOBONOB TOPHOUYMX KHUAKOCTEH, TOproYMX WU
B3PbIBOOMACHLIX [A30B U CMecCeit), MeTaliMuecKkue H xejne3obe-

Puc. 3.5, DKpaHUpOBaHHUE OQUHOY-
HBIX 3a3eMJIdTeieil IpyrnoBoro 3a-
3eMSIIOLLIETO YCTPOHCTBA
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TOHHbBIE KOHCTPYKUMM 3HAHUI W COOPYXEHUI], HaXOAAlIMeCs B
COTNMPUKOCHOBEHMM C 3emJieli, CBUHIIOBbIE 000s0uKku Kabernei,
MPONOXKEHHbIE B 3eMJle, HyJeBbie (HeHTpaibHbie) NpoBOAA BO3-
AYWHBIX AMHAE HanpsikeHuem o 1000 B, pesibcoBbie TyTH Ma-
PUCTPILHBIX HEDNEKTPUPULIMPOBAHHBIX XKENEIHBIX JOPOT M Ap.
3auuTHOE 3a3eMJIEHME TIPUMEHSIETCS B CETAX, H3OIMPOBAHHBIX OT
3emin (TpexcbasHble TPEXTIPOBOLAHbIE CETH € M30JIMPOBAHHON OT 3eM-
7V HEHTPaJIbio, ABYXITPOBOJHBIE CETH MEPEMEHHOrO 11 MOCTOSHHOrO
TOKA C ¥30/IMPOBAHHHIMM OT 3EMJIM MPOBOAAMI WU TIOMIOCAMH).
3azeMieHuI0 MOMJiEXaT KOpryca ¥ Apyrue 4acTy 2JeKTpoodo-
PYLOBaHHUSI, HA KOTOPBIX MOXET OKa3aTbCs HalpsKeHUe, BO BCEX
CIIy4asix Npy BeIMUMHE HOMUHAALHOTO HANPSIKEHYs 3MeKTPONUTa-
Hua 380 B nepemennoro Toka n 440 B nocTosHHOIO TOXA M BBIILE;
NPy HOMMHAJIBHbBIX HANPAXKEHUsIX, paBHbIX ¥ Bhitue 42 B (50 I'u) u
110 B B noMelieHUAX C TPU3HAKAMH MOBLIIIEHHOI 1 0co60i onac-
HOCTM M B HAPYXXHbIX YCHOBHSX; BO B3PbIBOOIACHLIX [TOMELIEHUAX
11pY J1100BIX 3HAUSHWAX HOCTOSHHOTO U NEPEMEHHOIO HAMIPSLKEHUS.

JazeMnsiolliee YCTPOHUCTBO COCTOMT M3 BEPTUKATBHBIX DJIEK-
TPOJIOB, KOTOPbBIE COCHUHSAIOTCS MEXNY CODOH ropu3OHTAIbHBIM
271eKTPOACcM (1on0Ccoit).

B kauecTBe BEPTUKANBHBIX :mempo):xon OOBIYHO MCTIONb3YIOT
cTasbHble crepxHK AuamerpoMm 10—16 MM 1 nuHoi.no 10 M, yr-
n0BYIO cTalib OT 40%40 10 60X60 MM U, KaK HCKIHOMEHHUE,; CTallb-
Hole TpyOrl auameTpoM 50—60 MM ¢ TOJMILMHOIN CTEHOK He MeHee
3,5 MM, amuuoit 2,5-3,0 M. Inst 2MeKTPUMECKOr0 CoefnHeHus
BEPTUKATILHBIX EKTPOAOB NPHMEHSIOT NOJIOCOBYIO CTallb IHUPY-
Ho#t 20—40 MM u TonuuHOR 4 MM, a TAaKXe CTajlb KPYIOro ceve-
HUA AuameTpoM 10—12 Mm.

Jast yCTaHOBKM BEPTUKANBHBIX 323EMITUTENEH NPEABapUTED-
HO POIOT TpaHwen rnybunoit 0,7-0,8 M, nocne uero ux 3arnyoss-
10T CMEUHATLHBIMY MEXAHN3MAMW (KOTIPhI, MAPONpecchl, Bubpa-
TOPHl U T.1.). PaccTosinue Mexay COCERHVMMM BEPTUKAJILHBIMU
1eKTpoAaMu (ECau NMO3BONSIIOT pa3sMepbl MAOWAIKH, OTBENEH-
Ho#i non 3azemneune) HepyT He Menee 2;5 m. Jns 3azeMauresei,
PACTIONOXEHHBIX B Psif; OTHOWIEHHE 3TOTO PACCTOAHNA K ANuHe
9]eKTpOoJa MpPeRNnoYTUTENBHO BHOUPATh paBHLIM 2—3 M, a MNpy
PAaCIONOXKEHU M 2MEKTPOLOB N0 KOHTYPY - PaBHbIM 3 M.

PacyeT 331 THOrO 3a3eMAEHHS B yeTanoskax 1o {000 B BHINOM-
HSETCSA O OMYCTUMOMY COTIPOTHMBIIEHWIO 3a3eMISIOIETO YCTPOit-
cTBa pacrexanmio Toka (4 unu 10 Om). Tlpu pacuere onpenendaioT
KOJNIMYECTBO, pasMepbl M CXEMY pa3MeLieHHs JIeKTPOIOB B 3eMIIE.
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Ecny © Ha . TEPPUTOPUM ~ MPOEKTUPYEMOTO * 3a3€MIISIOLLErO
YCTPOWCTBA MMEIOTCSl €CTECTBEHHbIE 32a3€MIIUTENH, KOTOPhie MOX-
HO MCTONB30BaTh, TO ODItiee CONPOTHUBRICHHE 3a3eMJIAIOLLEro
ycTpoiicTaa R, Oymer CkiajplBateCsi W3 conpo‘mnﬂe'ﬁm ecTe-
CTBERHbIX R, Y MCK)’CCTBEHHHX R, 3asemnuteneii

RecT wek | R3 -
y. 408
ReCT + RHCK

riae R3y on Tpe6yeMoe (ﬂonycmmoe) 3HAYECHME conpomBne—
HUS 3a3eMISIOWEr0 YCTPOICTRA.

3anynenue npeacrasaser coborl npelHaMEpeHHOE IEKTPU-
YyecKoe NoACOoeIMHEeHUe K HEOJHOKPATHO 3a3eMJIEHHOMY 3alLiUT-
HOMY TIPOBOJHUKY CETV HETOKOMPOBOISALUMX yacTel 060pyLoBa-
HU4 (HanpuUMep, METANIMUECKOTO KOPIyca), KOTOPhIE MOFYT OKa-
3aTHCsl MO HANPSAOKEHHEM B PE3YNLTATE 3aMbIKaHHUA JNEKTPONIUTA-
HUS Ha 9TU YacTH WK Kopiyc (puc. 3.6).

IIpn Hanuuuy 3aHyJeHNA. OMacHOCTb 3JEKTPOIOPaXKEeHHUs
Npy NPUKOCHOBEHMM K 3aHYJIEHHBIM 4aCTAM (KOPIYCYy) 000pyLio-
BaHYsS W IPY 3aMbIKAHWY HA HUX MUTAIOLETO HANPSKEHUS CETH
yCTPaHAETCS OTKIIOYeHeM 000py10BaHMA OT CETH B Pe3yabTaTe
cpa6aTblBaHm OTKJTIOYAIOLIEr0 yCTPONCTBA (HanpuMep, nepero-

' paHust TIIABKOM BCTABKM MPEIOXPAHMTEN), BbI3BAHHOTO Gonb-
LWUM TOKOM KOPOTKOTO 3aMbIKAHNA.

~ Tak, npu 3aMbIKaHnK ba3sl 3 (puc. 3.6, @) Ha 3aHyNeHHbII

KOPITYC YCTaHOBKM 06pa3yeTcs Uens KOPOTKOro 3aMbIKaHMs Tpe-

Tbel basbl, a BOSHUKILMI 60110 TOK B 3TOM LENN NIPUBEIET K

Ryy =

a . . 6
' 3 to— 2
2
1 —om
N

o

Puc. 3.6. 9neKTlelec1<m CXeMa 3aHyJIeHUs: d -8 Tpexcpa3HoOW TpexmnpoBoa-
HOM CeTH C 3a3eMJIEHHON HEHTpaiblo; 6 — B JBYXITPOBOIHON CETH MOCTOSHHO-
roO TOKa € 3a3€MICHHBIM TTOAF0COM
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fieperopanyvio TJaBKOW BCTAaBKM U OTK/IIOUMT MOBPEXIEHHYIO
YCTAHOBKY OT CETH.

Taxk kax nnagkue NpeaoxpaHruTENN ¥ aBTOMATHIECKHE BLIKIHO-
gaTeNd ¢ TETUIOBOM 3alMTON cpabaThiBalOT B TeUeHHUe HECKOJIbKHX
CEKYH[, TO JUIsl CHMXEHUSA HATPAKEHNS, NEHCTBYIOIErO HA Yeo-
BEKA B TEYEHME ITOro BpemeHM, 00A3aTENLHO MpUMeHeHue Mo-
BTOPHOTO 3a3eMJIEHUs 3aLUUTHOTO NPOBOAHUKA 7. TIpu sTOM

ITOBT *
HATPAXEeHNE NNPUKOCHOBCHWA YMEHBIUNTCA B0 3HAYCHU

U I

np i

moer * %1

r NOBT
rie {,posr — TOK, MPOTEKAIOWIMI Yepe3 TIOBTOPHOE 3a3eMIICHYE;
o, ~ K09hGHUUMENT HATIPSKEHNA IPUKOCHOBEHMNSL,

Ins HanexHo# paboThl 3aHyleHUsT HEOOXOIMO 06€eCIeYnTh
cnenyoiue Tpebosanns:

a) TOK KOPOTKOTO 3aMmblkaHust [, , NOJKEH B HECKOJIBKO pa3
NPEBLILIATE HOMUHANbHBIN TOK [, cpalaTblBaHUs 3a10UThI, T.€.

I, 2kl

K3 ™

rie k —kos3ddummenT KpatHoCTH. [U1a naaBKux npenoxpaHurencit
OH BbiOMpaeTcst paBHLIM 3 (BO B3PLIBOOMACHBIX MOMEWIEHUAX — 4).
IIpy uCIONBE30BaHUK aBTOMATHYECKUMX BbIKIOYareneit k >1,25 (s
4ABTOMATOB C HOMUHAILHBIM TOKOM 0 100 A &k =1,4);

0) nosiHas NPoBOAKUMOCTD 3alUMTHOIO NPOBOAHMKA JOJXKHA CO-
CTaB/ATh He MeHee 50% NpoBOAMMOCTH (Da3HLIX MPOBOIOB;

B) 4TOGRI 0BECTIeuHTh HeNpPePbIBHOCTD HEMN 3aHyIeHUs, 3ape-
1JAETCS YCTAHOBKA B 3aHyNsieMblil NPOBOAHUK NpefoxpanuTenei n
BLIKJIOYATENEN;

I) JUisl YMEHbIIEHNSt ONaCHOCTH NOPaXXEHUA [E€PCOHANA TOKOM,
BO3HUKAIOUWIER NPy 0OphIBe 3aHIUTHOTO MPOBOJHUKA, 0053aTENbHO
NMPUMEHEHUE TIOBTOPHOTO ero 3azemieHus. ConpoTUBlieHHE TOKY
pacTeKaHUs MOBTOPHLIX 3a3eMJIEHUIT He AOJXKHO NpeBbiuiats 5, 10
wnn 20 OM npy HAnpsOKeHUsiX B CETH COOTBeTcTBEeHHO 6607380,
380/220 n 220/127 B;

1) 3anyiesue ofHOMA3HLIX NOTPeOMTENEH NOJXHO OCyllie-
CTBJIAATECS CRIELMANILHBIM MPOBOAHUKOM (MY Xunoi xabens), Ko-
TODPBII HE MOXET ONHOBPEMEHHO CAYKWTb ITPOBOIHUKOM IJIS pa-
fouero Toka. Ero conpoTusfieHue, KaK M 3a3eMJISIOILErO POBOJ-
HHUKa, [P 3aLMTHOM 3a3eMJIEHUH He JOJKHO npesbiiath 0,1 OM.

3aHyneHUEe TIPYMEHSIETCS TONBKO B CETSX C 3a3eMJEHHOM Hel-
Tpanblo (MM 3a3eMIIEHHBIM TIOMOCOM ¥ IPOBOJOM B JBYXITPOBOJ-
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HbIX CETAX ), TAK KaK B MPOTUBHOM Clivyae Inpu aBapHitHOM pexu-
Me pabdoTh! ceTH, KOoraa ORHA U3 (a3 CeTH 3aMblKaeT Ha 3eMIO
Yyepes He3HAUUTENbHOE COMPOTUBAEHUE (1, ), UENOBEK, Kacalo-
WMHCA KOPITYCa 3aHYIEeHHON YCTaHOBKHM, OKaXeTcs oX ha3HbIM
(B TpexdazHbIX ceTdax), a NMPHU ApoOoe. [MUTAIOILEr0 HAMPAXKEHUS
(onHoi dazsl) Ha Kopryc (10 cpabaTbIBAHMS 3aAILUTbL) — [0 JIU-
HelHbIM Hanpsxedvem (puc. 3.7). Ilpu 3a3eMmaeHHoM HelTpann
B aBAPUITHOM COCTOSIHUM CETU Y HOPMATBHOM PEXUME YCTAHOBKU
HaNpsXXeHue, ASCTByIoMee Ha YeroBeKa (Unp) 6e3 ydyera no-
BTOPHOTO 3a36MNIEHNS, DyAeT paBHO

U, =1 Yo,
=/ rn= b7
np B0 0

o I3m +r0
YTO 3HAYUTENBHO HUXE Uy,

[TpuMeHeHde 3aLUTHOTO 3a3eMIEHUs B CETAX € 3a3eMJICHHOI
HelTpaTbio (3a3eMICHHBIM MTOMOCOM WK MPOBOAOM B JABYXIIPOBO/I-
HbIX ceTax) ManoadpdexTUBHO, TaK KaK IPpHU 3aMblKAHUU TUTAIOLIE-
ro ranpsxkeHus (0nHoi a3kl B TpexdazubiX CeTAX) Ha KOPNyC Ha-
ApsKEHMe B HeM JOCTUrHeT 3HaueHM, NPEBLIILAIOIIETO Wik paB-
HOro noJoBUHe $Ha3noro (B TpexdasHbiX CETAX NpU R; =7y ).

U
U=1R, = K
R+n
B 3TOM Cllyyae TOK 3aMbIKaHUS Ha 3eMIIKO ([, ) Yepes 3aluut-

Hoe 3asemiieHne ( R, ) OyAeT HenoCTaTO4EH i CpabaThiBAHUS 3a-
wuTsE (prc. 3.7).

=

s8 &Y

R,.

|
|

) IRJ .
L1777 =7 77777 777777777777

Puc. 3.7.-Cxema 3aHy e HUA B TpeXazHOM ceTH
¢ M30IMPOBAHHON HERTPANIbIO

Iam
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Ina onpeneneHUs ycloBYA HANEXHONR paboThl 3aHyneHus
NPOU3BOAUTCS pacyeT ero Ha OTKIIOYAIOLIYIO CNOCOOHOCTb U Ha
-0€30MMacHOCTbL MPUKOCHOBEHUS K KOPIIYCY M1pU 3aMbIKaHUM a3sl
Ha 3eMJIIO (B 9TOM Cydvae rpou3BOAUTCS pacueT 3a3eMIeHUs Heil-
Tpaiu) M 3aMblKaHMM Ha KOpHyc.(B 3TOM ClIy4yae TNPOU3BOIUTCSH
pacyeT HOBTOPHOTO 3a3€MJICHUS HYJIEBOro [IPOBOAA — 3aIUTHOrO
[IPOBOHMKA ). : :

PacueT 3azemiennit OCyLIEeCTBIsETCA MO METOANUKE, AHATOTHY-"
'HOIf pacueTy 3alllMTHOIO 3a3eMIeHU.

Pacuer Ha OTKIIOYAIOLLYIO CHOCOGHOCTH COCTONT B IPOBEPKE
NIPaBUABHOCTY BBLIOOpa TIPOBOJMMOCTH 3ALIMTHOFO MPOBOJHMKA
(HeitTpanu) u Bceil NeTau «dasa — HOMbY, T.C. COONIOACHUS YCIO0-
BUS HaEXKHOCTH cpadaThiBaHWA 3alLMThI:

I, 2kI,.

3Havuenue [, 3aBucHT OT Ucb A COMPOTHUBIEHUS UENU
«aza — HOJIbY U OlPeNeIseTCS CEAYIOIUM BhIPAXEHHEM:

Uy

ZTp/3+Zcb +Zy+ X,
rie ZTp == [IOJTHOE COMPOTUBIIEHUE TpaHC(HOPMATODE; Zy —nonyoe
conpoTuBienre (Ha3HOro NPOBOARMKE; Z, — MOAHOE CONPOTHBIIE-
HHe HYJIEBOTO 3aLIMTHOIO NPOBONHMKA (HedTpanu); X, — BHeliHee
HMHIYKTHUBHOE COMPOTHRIEHNE TIeTIH (KOHTYpa) «}aza — HOJMby,

- KomnniekcHOe  3HAUEHWE MONHOTO COMNPOTUBNIEHUS . METIH
«casza — HOMby» ( Z; ) paBHO

Z, =Z<b +Z,+jX, .

MonyiabHoe 3HaueHHe 3TOro COMPOTUBAEHUS ONpeAenseTcs
o copmyiie :

Ixs=

]Zn[=\/(R¢+RH)2 +(Xg+ X, + X0

rae R u X — COOTBETCTBEHHO aKTUBHBIE YU UHIYKTUBHBIE 3HAYSHUS!
'ConpoTHBEHK I (Ha3HOTO U HYJIEBOTO NPOBOAHHKOB.

‘Tenieph TOK KOPOTKOTO 3aMBIKAHMS MOXHO pACCUUTATbL MO
dopmyne

Uy

I, = : ' :
ZTp/3+\/(R¢ FR) + (X + X, + X))

K.3
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Conpotusnenue TpaHcdopmaropa (Z ). 3aBUCHT OT ero
MOLLLHOCTH, HanpsXKEHKs B CETU W CXeMbI coennﬂeﬂm ero o6mo-
TOK, @ TaKKe KOHCTPYKTUBHOIQ €ro MCIoNHeHus (BbibrpaeTcst 13
TEXHUYECKMX XapaKTepUCTMK TpaHCchHOpMaTOpa).

Conporusnenust Ry, ¥ Ry, OMNpelensoTes no ceueHuo (),

winHe (/) ¥ MaTepually POBORHNKOB. [{is LBETHBIX METAIOB — [0
dopmyne R = pi , @ sl CTAILHBIX MPOBOJHUKOB — M0 CTIPABOUHMKY
(roe p — yhenbHOe COMpOTHBIEHUE MeTana). JHaueH s X(b X,
IS MEOHBIX W ailOMMHMEBbIX TIDOBOXHHUKOB CPaBHUTENLHO Masibl
(oxono 0,0156 Om/xM) ¥ MU MOXHO npeHeOpeyb. [ns cTambHbIX
POBOAHMKOB X ¥ X,; MOXHO OTpPEIEUTD 0 CIIPABOYHUKAM.

3Havyenre X, MOXHO PaccuuTaTh 10 U3BECTHON B 3J1€KTPO-
TeXHUKe dopmyie:

2D

Xy =oL=0r0/n=2
, ‘s

rae o — yrnoBas vyacroTa (27f), pan/c; L — MHIYKTHBHOCTb JK-
Huy, I'; W — OTHOCWTENbHASS MarHUTHAS POHULIAEMOCTb CPENbI;
g — MarHUTHas MOCTOAHHAS (41t'10~7 r/M); | — mnvHa JUHUY,
M; D — paccTosiHue MeXIy TIpOBOJaMY JIMHUN, M; d — AKAMETD
TIPOBOOHVKA, M.

Jna Bo3gywHol nuHMU aayHOM | kM (p= 1) NpH 4acToTe
f=50Tun (w=314 pan/c)

-7
x, =3142710 1031022 _ 01256122
4 d d

W3 37T0r0 BbHIpaXKEHWA CNENyeT, uTo X ; B OCHOBHOM 3aBHCHT
or D (paccrosHua Mexny nposogamu cetu). Iosztomy 3auurt-
Hbl€ TNPOBOLHMKM TPOKIAABIBAIOTCS COBMECTHO WIM B HEIO-
CpenCTBEHHON 61M30CTH OT Pa3HbIX NPOBOAHUKOB.

IMpn Mansix 3HaueHWAX D,  COU3MEPUMBIX C d, CONpPOTHB-
AeHMEM X MOXHO npeHebpeub, Tak KaK OHO B 3TOM Cly4ae He
nipesbriuaet 0,1 OM/kM.

Sawumuoe omrawuerue TIpeacTaBaseT coboit yCTpoOUCTRO,
aBTOMATHIECKH OTKITIOYAIOIIee YCTAHOBKY MM YYaCTOK 3NEKTpH-
4eCKOl CeTH NpK BO3HHUKHOBEHMH B HUX OMaCHOCTH TOpaXeHus
YyeJIOBEKa 3IEKTPUUECKUM TOKOM.
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Takas onacHOCTh MOXET BOZHUKHYTH NPU 3aMbIKAHUMN 31€KTPO-
NHUTaHUS YCTAHOBKM Ha €€ KOPIYC, CHIDKeHWUH COITPOTUBIEHUS W30-
JISLAY TIPOBOJIOB 3NEKTPMYECKOIt  CeTH OTHOCUTEJILHO 3EMJIM HIDKE
JOMyCTUMOFO 3HAYCHHMS, NOSBACHUM B ceTH Dosiee BLICOKOrO Hanps-
JKeHVs, IIPY NMPUKOCHOBEHNM YeoBeKa K TOKOBEIYIIIUM YacTsAM BO
BpeMs BBITIOMHEHUS paboT o HanpsbkeHueM k111, Hpu aTom ume-
€T MECTO W3MEHEHNE HEKOTOPAIX INEKTPUUECKUX NAPAMETPOB CETH
WIM 3JIEKTPOYCTaHOBKU. Hanpumep, MOryT M3MEHUTHCS . HAMIPSIXKe-
HUE KOpIyca YCTAHOBKM OTHOCUTE/IbHO 3€MIM, TOK 3aMBIKAHUS C
KOpITyca Ha 3eMJTIO, HallpsikeHue paz OTHOCUTENBHO 3eMIY M T.1.

DTN M3MEHEeHUS JIapaMeTPOB WCIIONb3YIOTCS B YCTPOUCTBAX
3auTHOro orkiroverus (Y30) Kak BXoQHblE CUTHANbI, BHI3bIBA-
jomne cpabaTbiBAHUE 3TUX YCTPOMCTB M aBTOMATHUYECKOE OTKIIIO-
YeHWe YCTAHOBKY WM ONACHOTO YUaCTKa 31eKTPUUYECKOM CeTH OT
MUTAOIIETO HATIPSDKEHMS. DTH CUrHATIBI HA3BIBAIOTCS YCHABKOU.

B 3aBUCHMOCTY OT TOTO, YTO SIBASETCS YCTaBKOM, IPHUMEHSIOT
cq cnenyrommue cxeMbol ¥Y30: .

4 Ha HANPSLKEHUY KOPIIyca OTHOCUTEIBHO 3eMITH;

4 Ha TOKE 3aMbIKaHHUS Ha 3EMJIIO;

" 4 Ha TOKE HyJIeBOW 1OCAeN0BaATENbHOCTH,;

4 Ha HanpsKEHBU HYJIEeBOH MOCHEeIOBATEILHOCTH U AP.

Cxema Y30 Ha HallpsskeHMHM KOPIyca OTHOCUTEILHO 3eMIU
rioka3aHa Ha puc. 3.8. ‘ '

T‘}

OnexTp. yeT. PH
I Ip
: Z
R, Racn
SIS T 7 777777 7=77
Puc. 3.8. YnpoiweHHas snekTpudeckas cxema Y30 Ha HanpsKeHUN KOpITyca
OTHOCHTENIBHO 3EMJIH: .
[, ~ TOK, IOTEKAIOLUNI Hepe3 3aLIMTHOE 3a3eMileHue; R, — CONPOTUB/IEHNE 3a-
WATHOTO 3a3eMICHNUS; R =~ — COMNPOTMBIEHNE BCIOMOFATENbHOTO 3a3eMIeHHs,;

PH — pene naupspkenust; Z — nonroe conporusnenne PH; OK — otknouatomas
KaTylIKa aBTOMAaTUMECKOTO BhIKTIOMATE st ‘
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Hanboe Y30 mipeiHasHayeHO A YCTPaHEHMsS OMNAaCHOCTH
NEKTPONIOPAXKEHNS 1PN BOZHUKHOBEHMM HA 3a3EMIIEHHOM KOp-
nyce HOBBLILIEHHOTO HANPSXKeHUs M NIPeAcTaB/sieT coboil oMo
HUTEJILHYIO MepY K 3aLMTHOMY 3a3EMJIEHHIO.

YcraBkoit 31ech SBAGETCs HanpsKeHwe cpabaTbiBaHUst pese
nanpsxenns (PH): - '

Uy =1, 2,

rnel — TOK, nporexammun 1o 06MOTKE pene Z — TI0JIHOE CO-
npomsneﬂue 006MOTKH pene,

Tok pene MOXeT. OTNIPefeasThCsl NpelenbHO AONYCTUMBIM Ha-
NIPSKEHMEM Ha KOPITyCe OTHOCUTENLHO 3eMJIM B 3aBHCUMOCTH OT
OLICTPOAENCTRYS pene, T.6.

U

na .,
I p =T
4 p + RBcri
rae Ry, — CONpOTUBJIEHNE BCIIOMOTATENLHOTO 3a3eMJICHNSL.
Torna

Uﬂ J

U,. =———2="nuZ_ .
yer Zp"‘_'RBcn p

Ecan HanpsKkenue Ha KOPHyce OTHOCUTENBHO 3EMIN OKaXKeT-
CsL paBHbIM My Gonbie Uy, 3apaHee YCTAHOBNEHHOTO B 3aBU-
CUMOCTH OT [J,  , TO pe/le HanpsDKeHus cpaboTaeT U BKIAIOYNT B
CeThb 3H6KTpOMaFHI/ITHbIH pacuenuresb (KOHTaKTOD) U TeMm ca-
MBIM OTKIIOYUT YCTAHOBKY OT CETH. .

Dta cxema Y30 npurogna leﬂ NpUMEHEeHHsE B CETSX C N30H-
POBAHHOM HEUTPAABLIO KAK ROMOJHUTENbHAS Mepa 3aMTHl K 3a-
LUTHOMY 333eMJIEHMIO.

Cxema Y30 Ha TOKe 3aMbIKaHMsA Ha 3eMI0 1I0Ka3aHa Ha puc. 3.9.
YcraBKoit B 9700t cxeme Y30 SABJIIETCS BEMMMHA, TOKA, TP KOTOPOH
cpabarbibaeT pene Toka (PT) 1 oTK104AET YCTAHOBKY OT CETH.

3HaueHWe YCTaBKM OMpEAeSeTCS BEIWUMHONW NOMYCTUMOTO
HAMpsDKEHUS MEXIAY KOPNYCOM YCTAHOBKY U 3eMneil, T.e.

: [ - Un-ﬂ .
¢ . ycT ’
~ Z,+R,
rae R, — COTNpOTUBIEHHE 3aLIMTHOTO 3a3eMJICHUS, B PAa3Pbib
INEKTPUYECKOM LienH KOTOporo skitoyaetcs PT.
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ONEeKTp. ycT, . PT. .
Z, l f

v ‘ f R,
LTTT777 7777777777777 777777777777

Puc. 3.9. Yrpowennaa snexTpuyeckasn cxema Y30 Ha TOKe 3aMbIKaHHUS Ha
3EMJIHO: i

PT — pene Toka; Z, —T0NHOE CONPOTUBIEH e Delle TOKA; R, - CONPOTHBIE-
Hue 3almTHOTe 3a3eMnenusn; OK - OTKIIOYAOLWas KaTyuika aBToMaTHeCKOro
BBIKAIOYATENS

YCTPOHCTBO 3ALUMTHOrO OTKIIOYEHMS Ha TOKE 3aMbIKAHUs Ha
| 3EMJII0 IPUMEHSIETCS KakK B CETHAX C M30IMPOBAHHOI HENTPaANbIO, TaK
1B CETAX C 3a3eMJIEHHOH HelTpanbio. B nocnenHem cnydae pene To-
Ka BKIIIOYAETCS B [enb 3aHyNeHUs.

B obounx cayuasnx Y30 spasieTcst HOMOMHUTENLHON Mepoit 3a-
LIATHI K 32UMTHOMY 3a3eMIECHUIO ¥ 3aHY/IEHUIO.

Ha puc. 3.10 nipeacrapneHa cxemMa Y30 Ha Toke HYJIeBO# IT0-
‘CAe0BATENBHOCTU. .

Y

TTH

" Yeunmrens P

3nexTp. ycrT.

1 3

Puc. 3.10. anHanMaﬂbHaﬂ cxewa Y3O HA TOKE Hy.neson nocneaoBaTeib-
‘HocTM:
TTHIT —TpatcdopMaTop Toka HYJEBOIt MOCNeN0BaTeNLHOCTH; P — BbIXOAHOE pene
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Ilatunkom B cxeme Y30 3TOFO THIA CIYXUT TpaHchopMaTop
-TOKa HY/IEBO T0CIIeN0BATENbHOCTH ( TTHIT). Hanﬁonbmee pac-
MpocTpaHeHye nonyymnna Koncrpykuus TTHIT ¢ MarHuTOnposo-
AoM TopougansHOU dopmbl. TlepBUuHbBIMM 0OMOTKaMU TpaHC-
¢dopmaTtopa cayxkar cba3Hb1e nposogHuxy (1, 2, 3), nponyueH-
HbIE Yepe3 OKHO ‘MarHUTONPOBOHA, BTOpHMYHas 0OMOTKA paBHO-
MEPHO paciiojioKeHa Ha MAarHWTONPOBO/IE U HATPYXEeHa HA BXOJ-
HOE COTMPOTHBJIeHE NMpeobpa3oBaTend U YCHANTEN. .

YCcTpoicTBO 3aIHMTHOTO OTKIIIOUEH NS Ha TOKe HYIeBOM IIociTe-
[OBaTEeAbHOCTH UCTIONB3YSTCH B CETIX € PAIIMUHBIM | PEXUMOM
HEATPATH OTHOCUTENBLHO 3eMJM U1 3aLIMTHl [IepCoHaNa Kak B
ciydae MPUKOCHOBEHUS K KOPHYCY 3AEKTPOYCTAaHOBKY, OKa3aBIue-
MyCsl TIOJl HanpsbKeHueM; Tak U npn le/IKOCHOBeHI/II/I HCI’IOCpeﬂ-
CTBEHHO K (a3e CeTH. :

Tox yCcTaBKM 3TOrO TUla Y3O MOXET pel‘ym/lpOBaTbCSI ¢ no-
Moublo yeunutens ot 10 MA 1o:1,0 A.

“YCTpoiicTsa 3aLUTHOTO  OTIJHOUEHUS - IPUMEHAIOTCS B fepe-
JBIDKHBIX YCTAHOBKAX ¥ IUIS PY4HOTO NEKTPUGDNIIPOBANHOTO UH-
CTPYMEHTA, a TAKXe B APYrUX ClyyasK, Te YCIOBHUS IKCILTyaTaluun
00OPYNOBAHMS "HE [MO3BONSIOT -0beceunTh 6€30NacHOCTy 3aIUT-
HbIM 3a3eMISHUEM, BaHYICHUEM: W APYTUMHU CIIOCO0aMH 3aIHyATHL.

3.3.3. 3amuTa oT CTATUYECKOro 3Jle1{Tpu-1eCTBa

YCII0BYISE BOZHNKHOBEHHSE M HAKOILIEHHsI 3JIEKTPOCTATHYECKHX 3aps-
noB. CTaTuiecKas 3NeKTPU3aLMsE BELIECTB UMEET CIIOKHYIO IPUPOLY.
CyuiécTByer HECKOJIBKO MEXaHK3MOB- 00pazoBaHMsl CTATMYECKOTO
SIEKTPUYECTBA;  KOHTAKTHAA 3MIeKTPU3aLN; - DIEKTPOXUMUICCKUN
MEXaHM3M, aCHMMETPHYHOE 3apsSLKeHME B PE3WILTATE. UHAYKIMM B
CHJIBHOM 3JIEKTPOCTaTHICCKOM 1jofie 1 Ap. O6pa3oBanue 3MeKTPOCTa-
TUUECKUX 3aPSN0OB [PV KOHMAKIMHOU INEKMPU3aUUL NPOUCXOIUT PH
pasfefeHUy KOHTAKTUPYIOIMX [TOBEPXHOCTEH (pa3phiBe KOHTAKTA).
. Benmmuriia o6pa30BaBIHErocs 3apsia ONpeAensieTca 3apaiamit: ABOi-
HOTO-CNOSI, SNEKTPUUECKUM COMPOTUBICHUEM -MaTepraja U CKOpoc-
ThIO OTPbIBA " MOBEPXHOCTEN (WHTEHCHMBHOCTbIO TEXHONOIMUYECKOTO
fpouecca). B oObIMHBIX 2Ke YCIOBMAX [IPY KOHTAKTe ABYyX MaT€pUaioB -
Ha UX MOBEPXHOCTAX BCAEACTBIE NEACTBNS BHYTPUATOMHBIX 3N€KTPU-
yecKMX ¢y obpasyercs ABOMHON a1ekTprdeckuii cioi. Ha nosepx-
HOCTSIX OJHOTO MaTeprasa B MECTe KOHTaKTa IpeoliafialoT oTpuua--
TeJIbHBIE. 3apsilbl; Ha [TOBEPXHOCTH APYIoro — HoNoXuUTeNnbHble. Hpn
COXPAHEHWV KOHTAKTA ‘CyMMAapHbLit 3apsai KOHTAKTUPYIOWMX - MaTe-
puanor Oynet paper Hymo. O6pa3soBaBIIAECS APU KOHTAKTHOM J/IeK-
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Puc. 3.11. O6pazonanmne nexTpo-
CTaTHYECKUX 3apsioB B PE3YAbTA: S S
* Te KOHTAaKTHOMW 3MEKTpU3ALMN ++++++++ 4+ 4+

TPU3ALIMH 3aPsAAbl MOTYT OCTABAThCS Ha MOBEPXHOCTSX MOCKE UX pas-
MENeHUst TOJIbKO B TOM. ClIyyae, eC/l BpeMs paspylieHMs KOHTaKTa
OKaXeTCi MEHbIUEe BpeMeHH pejakCalnu (pacCeHBaHMus) 3apsiaoB
~(puc. 3.11). IlocaeaHee B 3HAUMTE/ILHOI CTENEHU ONpeHesseT Beny-
Y1HY 3aps0B Ha PA3AENTUTENbHBIX TOBEPXHOCTSX, T.€. YEM BbIlLIE CKO-
POCTh OTPhIBa (YeM MHTEHCHUBHEE BeleTCs Ipolecc), TeM GosbLmii
3apsf OCTAeTCsl Ha MoBepxHocTax, ToNHHA IBOMHOrO 3NEKTprdec-
KOTO CJIOf], T.€. IIPOCTPAHCTBEHHOTO Pa3fIe/ieH sl JIEKTPUIECKUX 3a-
PSANOB Ha TpaHULAX COIPUKOCHOBEHMA OBYX (a3 (MOBEpPXHOCTe),
COOTBETCTBYET AMaMeTpy MOHa, paBHOMY 10710 . TIpy KoHTaKTHO#!
AMEKTPUBALMM TTONIOKUTENBHBIE 3apAbl BOSHUKAIOT HA MaTtepuare,
rMetonieM 6obluee 3HAYSHUE TUAIECKTPHIECKOM HOCTOSAHHOMN.

Bo3HMKHOBEHUE 3AEKTPUUECKOrO 3apsiia Ha Marepuanie. Cco-
IIPOBOXASTCS TIOSABIEHUEM 3JICKTPUYECKOTO TI0N, KaXKas TOYKaA
‘KOTOPOro XapakTepusyercss MNoTeHUHanoM. BeauyuHa 3apsina g
NPSIMO TIPOMOPIIMOHANBHA 3MEKTPUIECKONH eMKOCTH 3apsAKEHHBIX
MaTepHaJIOB U MOTEHUUAY [ONA, T.€.

\ q=Co,
LOe. g .- 3apsi Ha oBepxHoCTY Matepuana, K; C — snekrpudeckas
€MKOCTb 3apsSDKEHHBIX MOTEHIUaNO0B, P; ¢ — nmoTeHuran.

ITo Mmepe pasnesieHUs MOBEPXHOCTENR YBENUUMBAETCS PA3HOCTh
NoTeHuUanos ( AQ = @ — Q, ) MEXAY ABYMsi pABHOMEPHO 3apsKeH-
HbIMHU TIOBEPXHOCTSAMHU, UTO MOXET MPUBECTU K pa3paay, eC/IM Ha-
“MIPSKEHHOCTD MO MPEBBICHT 3IEKTPUUECKYIO MPOUYHOCTD BO3IY-

- Xa&, paBHy0 30 xB/CM — AJ1 OZHOPOIHOrO 3JEKTPHYECKOTO NOJIS.

Ecny npu KOHTAKTHON 3AEKTPU3ALMN CONPUKACAOLIKECS HO-
BEPXHOCTH 3EKTPONPOBOJHLI, TO BO3HUKAKOLIME 3apsaibl NpaKTH-
YECKM MTHOBEHHO pEJAKCHPYIOT  (pacceuBaroTcs), M 3JeK-
TPHUUECKUE 3aPSAbi HA ITUX NOBEPXHOCTAX He HAKAIUIUBAIOTCS.

HanGonee cuabHO 31eKTPU3YIOTCH MaTepuanbl HMeEoLIue
YAENBHOE 3JIEKTPUUECKOE CONIPOTUBNIEHHE 108 Om-cm u 6onee (ou-
3nempm<u) MaTepuanbl, UMEOUINE Yae)1bHOE COMPOTHBIIEHME HE
6onee 10° Owm- -CM, SIBJISIIOTCH MEKTPOIPOBOIHUKAMU CTATUYECKO-
FO 3J1EKTPUYECTRA, B CITY YET0 Ha HUX 3apAfibl HE HAKAIIMBAKOTCA.
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3apanbl CTATUYECKOro JEKTPHUECTBa B [IPOU3BONCTBEHHBIX
YCIOBUAX MOFYT HAKANMBATHCS HA Tejle paboTaloLiuX U HX OJIeX-
Jle BO BpeMSs BLITIOIHEHUS -PYHHbBIX Ofiepauyii Npu [POMBIBKE,
YHCTKE, TPOTUPKE, MPOKIENBAHUKU C MPUMEHEHUEM 3THJIOBOrO
adupa, 6eH3MHa, ALETOHA, HENTPOBOISHIUX PE3UHOBLIX KileeB, U3+
FOTOBJAGHHH YITaKOROYHOMN Tapbl (FAKETOB, MEWIKOB) U3 CUHTETH-
YeCKUX MAEHOK, Ha anmnaparax, TpyGonposoaax, BO3AYXOBOHAX
0py IBMKEHUH 110 HUM HOPOLIKOB, MbLIEra30BO3AYILHBIX CMe-
Cei, CKATHIX U CKIDKEHHBIX Ia30B, a TaKXKe Mpu. padore pemeH-
HBIX TI€pefay U PE3UHOBLIX TPAHCIIOPTEPOB, NPYU OKPACOUHBLIX pa-
60Tax ¢ NpUMeHeHHUEM NYJLBEPU3ATOPOB U T.1I.

YBenuueHue 31eKTPOCTATUYECKOTO 3apsifa U Pa3HOCTH MO-
TEHIIMANIOB Ha Pa3jeleHHbIX MOBEPXHOCTIX MOXET NPUBECTH K
3AEKTPUYECKOMY NPOBOIO pazaesioiiel cpenpl. BosHuKHOBEHME
UCKPOBOro paspsifia U BLICOKMX MOTEHNUAN0B — Haubosee onac-
HOE TIPOSIBJIEHUE CTATUYECKOr0 IEKTPUUYECTBA.

Pazpan craruueckoro »ieKTpUUecTBa BO3HUKAET TOTHA, KOT-
Ja HANPSXKEHHOCTh AEKTPUUECKOro MOJist Hajg . MOBEPXHOCTHIO
JIUDJIEKTPUKA VW IPOBOAHUKA, OBYCNOBIeHHas HaKOMJIeHUeM Ha
HUX 3apA0B, HOCTUTAET MPOOUBHON BETUUNHBI.

[pyu pocTxkenuy sHeprueit UCKPOBOTO pa3psifia BENUYHHLI
SHEPTUN BOCIUIAMEHEHMA MLUIEFA30B030YIIHBIX U APYTUX B3PbIBO-
M MOXAapOOIacHbIX cMecell BO3HMKAeT OMACHOCTH B3PHIBA M T10-
Xapa. DieKTpocTaTHieckas Uckpohe3onacHocTh 00beKTa 10CTU-
racTcs Npir BHIIONHEHUY CHENYIOILEro yCIoBUs- 6€30MNacHOCTH:

W,<kW,

MHH

rae Wp ~— MakcuMallbHasi SHEeprus 3apsaaoB, KOTOpasi MOXKET BO3-
HMKATh BHYTpM O0heKTa Win Ha ero nosepxHoctd, LXK, &k —
ko3¢ duumeHT  6e30mMacHOCTH, BbibMpaeMmblit = U3 yCloBMH
nonyctumoil  (OesornacHoit): BepoaTHOCTH 3axuranus (£<1,0);
Woyunw — MHHBMaJIbHAs 3HEPTMA  3aXHWraHHs BEWECTB U
marepuanos, JDX.

Dueprus WCKPOBOrO 3apsifa (W ) ¢ 3apsIKEHHOMN [IPOBOLS LIEH
TIOBEPXHOCTYU ONpenensercs no (bopmyne

W,=0,5Co" , I,

rae C — snexkTpuyueckas eMKOCTb MpOBOIAILerc odbekTa OTHOCH-
TeAbHO 3emin, P; @ — NoTeHUKHAN 3aPSKEHHOR MOBEPXHOCTU OT-
HOCHTENbLHO 3eMH; B-
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3apsaibl CTATHUECKOrO 3EKTPUUECTBA 1 BLICOKME fOTeHiua-
Jibl 4aCTO BENYT K OTKAa3aM OTAEJNbHBIX 3JIEMEHTOB annapaTyphbl
(MoNynpoBOAHUKOBBIX OpPUOOPOB, MUKPOCXEM), ABASIOTCS MPU-
YUHOM YXyIIUEHHUs YCAOBUIA Tpyaa, BhI3bIBAA y paboTaroliux npu
pa3psiiax HENpUATHbIE OOJIE3HEHHDIE OLLYLIEHUS.

CrerieHb ONACHOCTH CTATUYECKOTO 2JEKTPUYECTBA OMpPeesis-
eTCS ANEKTPOCTATUUECKNMI CBOMCTBAMM BELLIECTB ¥ MAaTepUasIOB,
VICTNIONbL3YeMbIX Ha MPOU3BOACTBE, Hanuuuem. B pabouei 30He
B3PBLIBOOTACHBIX KOHIIEHTpallMH BO3AYUIHLIX cMecedl ra3os, mna-
POB U ITHIIY; & TAKXXE YYBCTBUTEJIBHOCTHIO M3AENANI K JIEKTPOCTa-
TUYECKHUM pa3psiiaM.

HopMuposanue u rurdeHHYecKas OLIEHKA CTATHYECKOTO IJAeKT-
puuectsa. HOpMUpYeMbIM NapaMeTpoOM CTATUUECKOFrO JMEKTPH-
YecTBa, XapakTepus3yloLWUM YCIIOBUS Tpylla NepCcoHana, ABaseTcs
HanpsoKeHHOCTDb 3NeKTpocTarnueckoro nonsa £, xB/M, ponycTi-
MBI YPOBHM KOTOPOW YCTAHABAMBAIOTCS B 3aBUCHMMOCTH OT Bpe-
MeHU npedbiBaHMS NIepcoHata Ha pabouem MecTe.

Ipenensno ponyctHMbiil (Mnv HanbOMLIIMA) YpOBEHb Ha-
NPSP)KEHHOCTY ycTaHaBnuBaeTcs paBHEIM 60 kB/M B TedeHue of-
HOro 4aca, T.€.

_ 60
nn "_\7‘;

Tlpyn HanmpsKeHHOCTH [0S, paBHOM win MeHbuei 20 kB/M,
BpeMs NpeObIBaHUS B TAKOM [10JI€ HE pernaMeHTupyercs. B puara-
30He Hanpsxensocrei ot 20 no 60 xB/M nonyctumoe BpeMd npe-
ObIBaHWS [IEpCOHAIA B 21eKTPOCTATUIECKOM mojie 6e3 cpeicTs 3a-
wmthl (7, ), B yacax, onpeenseTcs no dopmyne

E , KB/M.

2
znn - E(baKT ‘
’ En.ﬂ
THe Ed)aKT — daxTnueckoe (U3MEPEHHOE) 3HAYEHWE HaMpPSIKEH-
HOCTH B paboueil 30He (Ha pabouem MecTe).

Crnoco0bl ¥ CPeicTBA IAMMTHE OT CTATHUCCKOrO 3eKTPUIECTBA.
K ofimum cnocobaM no CHIDKEHNIO BO3MOXHOCTH 06pazoBanms u
HAKOTUIEHMS 3apSIIOB CTATUYECKOTO 3JIEKTPUYECTBa Ha pabounx
MOBEPXHOCTAX; M3NETUSX; ONEXKIE U Tesie PAabOTAIOLIMX OTHOCATCH:
3a3eMlIeHNE 3NEKTPONPOBONHBIX (B TOM YHCIE U HEMETaIInve-
CKHX) 37€MEeHTOB 000PYIOBaHNA U MHCTPYMEHTOR; 00L1ee U MECT-
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HOE YBJa)KHEHUEe BO3[yXa M ero MOHU3aLUsl; YBeUUeHUE NIOBEPX- .
HOCTHO® M 0ObeMHOM npoBOANMOCTU 00pabaThiBaeMBIX MaTepua-
JIOB; Noafop KOHTAKTHUPYIOLIMX MAaTepHanoB, HpU KOTOPHIX Ypo-
BEHDb NEKTPM3ALIUYA MUHUMAIEH, OTpaHUUeHe CKOPOCTU riepepa-
00TKM 1 TpaHCMOPTUPOBAHUS 3JIEKTPUIYIOLIMXCH MaTepuaioB
(yMeHbLIeHKEe CKOPOCTH MNepeMelinBaHms B TepeuBaHums XXUIKOC-
Te, BO3MOXHOCTH pa3bpbi3ruBaHus U T.00.).

Ha npou3soAcTBe 3336 MJIEHHIO MOIJIEXKAT BCe METATMIECKUE
qacTy 060pYyLOBAHUSA, MHCTPYMEHTHI, KOpllyca HU3MEpUTENbHOMN
aMnnapaTypbl, KOHCTPYKTHUBHLIE 3j1eMEHTHI paboyero MecTa 1 T.I1.

HeMetaniuueckoe o00pyLOBAaHUE MOXET CUUTATHCSA 2eK-
TPOCTATUYECKU 3a3eMJIEHHBIM, €CIV CONPOTHUBJIEHHE pacTeKa-
HUIO TOKA B 3eMJe ¢ JI00bIX TOYEK Er0 BHEWIHEN U BHYTpeHHeHR
[TOBEPXHOCTEI He IpeBbILLAET 107 Om (nipun  OTHOCUTENbLHOMH
BJIQXXHOCTY BO3Ayxa He Bhile 60%). Hanpumep, nokpritue nona
CUMNTAETCS 3JIEKTPONPOBOOHBIM U1 CTATUYECKOIrQ TEKTpHYE-
CTBa, €CJIM 3JIEKTPUYECKOE COINPOTUBJICHHME MeXIY MeTananyec-
Ko# miacTuHOM nmowanbio 50 CM2 YIOXEHHOW Ha Moa M pu-
xaTou ¢ Cwioil B 25 Kr-CcM, W 3a3eMleHUEeM He NpeBbllIaeT
107 Om (GeToH, KepaMuyecKast MIUTKA, KCWIOIUT, aHTUCTATH-
YecKUil TMHONEYM M Ip.).

3azemiieHne paGotarouux ofecrneunBaeTcs NpPUMeHEHHEM
aHTUCTATUYECKHX 3a3eMIA0NX B6pacaeToB, aHTHCTaTUYECKON
onexabt ¥ ofyeu.

3azemusdiolnit 6pacneT CoeMHSETCA ¢ 3a3eMNeHHUEM (wm c
3a3eMJIeHHO# HeliTpansio TpexdbazHoil ceTH) uepe3 pe3sucTop co-
npotusiedueM He Medee | MOM (aaa obecreyeHus anekrpobe-
30MAaCHOCTH) THOKUM MHOTOXWIBHLIM TIDOBOJOM (CEUEHUEM He
meHee 1 Mm> ). O6ilee CONPOTUBJICHHME LIETIH «TEJO HeNOBEKA —
3eMJIA» He JOMXKHO npeBblath 107 Om.

s CHUIKEHUS TIOBEPXHOCTHOIO CONPOTHUBIACHUS MOKPHITUR
pabounx rosepxHOCTel NPOU3BOACTBEHHBIX Y4aCTKOB, €C/K 11Q3B0-
JIAET TEXHONOrUsA, MOBLILAIOT OTHOCHTENIBHYIO BAAKHOCTb A0 65—
75%, UTO HOCTUraeTcst CBOOOAHBIM MCNapeHHeM BOJbl € BOMBLLIAX
TIoHaiedt, ee pacrnbUiCHUEM M BBINYCKOM fapa U3 hopcyHOoK.

Ing yMeHbILEHNS IOTHOCTY 3apsIOB HA3JIEKTPU30OBAHHOIO
MaTtepuala TIPHUMEHSETCs MHAYKIMOHHbLIE, BHICOKOBOJbTHLIE U
paIralMOHHbIE HeATPaTH3aTOPhI.

Hns ypennueHHs NOBEPXHOCTHOM M 06BEMHON 3JEKTPOMNpO-
BOMHOCTY 3KUAKUX M TBEPIbIX MATEPHATOB [IpU WX [TPON3BOACTBE
BBOJATCS pasinyHble npucaaku (nobaepxu). Tak, 3neKTpONpPOBOI-
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HOCTDb XKMAKOCTEN: MOXKHO 3HAUNTE/ILHO, YBENUYUTh, BBOAS B HHX
XPOMOBHIE CONW CHHTETHHECKMX JXKUPHBIX KUCIOT: -[1N1s° 10CTHXe-
Hud XenaemMoro addexTa KOJMUUeCTBO UX.B MPONEHTHOM OTHOLIIE-
HYiY MOXET He npesbiatsh 0,001-0,003%,
. Jlyqnium HamolHUTENIEM LIS TBEPAbIX ﬂnaneKTpuKos ABJIsIeT-
€A ALETWIEHOBAsA KMCIOTA, CHUKAOIAS YlelbHOe CONPOTUBIE-
' Hue Ha HECKONBKO ropsankos. C 310l Henbio MOryT NMpUMEHATCS
TaKXe anlOMUHUEBAd, MeHaA U, LIMHKOBas MbUIH.

CumXKeHue TI0BEPXHOCTHOLO COIPOTHBIIEHHUS nonleepHux Ma-

Tepna,.noa HOOCTUTAETCA TIPUMEHEHMEM MMIPOCKONNYECKMX 1 MOBEPX-
HOCTHO-KTUBHBIX BELUECTB THIA MHOTOATOMHbIX CIIUPTOB ( IAKOMb,
TAMLEPYH) Y1 HU3KOMOIEKYISPHBIX [OJUIIMKONEBBIX 3(PUPOB.
. HepocTaTKOM MOBEPXHOCTHOTO HRHECEHMs AHTHCTATMUSCKUX
BEILECTB ABNSETCSA MX HEAONTOBEYHOCTD, TAK KAK OHH HEYCTOHUMBEI
K MeXaH#uecKuM Bozaeiictensm. Hanbosee sdbdextusubim apngeT- _
C§1 BHYTPEHHEE BBEIEHNE STUX BELECTB B MOJMMEPBI.

CHuXeHye BO3MOXHOCTH .00pa3zoBanMs ONACHOM HCKpHI C
nosepxnocm HaaneKTpmosaHHoro MaTepuala JOCTUTAETCS B He-
KOTOPBIX CHyuasx YBEJIMYEHUEM EKTPUYECKOH €MKOCTH 3aps-
YKEHHOTO. MaTepuala 110 OTHOIIEHHUIO K 3eMJjle NyTeM YCTAHOBKH
3a3eMIIeHHOM METaNAUYECKON HﬂaCTl/lel mbo CeTKH Henocpen-
CTBEHHO IO 3apsAKEHHO! TTIOBEPXHOCTBIO.

© s cHUXeRns HanpsKEeHHOCTH 3J1eKTPOCTATHYECKOro 10l
B paboyveil 30He MPUMEHSIOT CTaLMOHAPHEIE MAU MepeHOCHbIe ELS
paHbl 13 METAUIMYECKON CeTKH ¢ AYeliKoi mowanso 4--8 cm

Jna ycTpanenus B3pBIBOOTIACHBLIX KOHLIEHTpAaLjnit MeTKOAMC-
HePCHOM MBI HEOOXOAMMO YCTPOHCTBO 3P PeKTUBHOMN BEHTHIIS-

" UMW HETIOCPEACTBEHHO C MecTa KOHTAKTA MEKTPUIYIOLINXCH Ma-
TepranoB. [Ipy 3T0M B CUCTEME BHITSHKHON BEHTHISIIINK [O/DKHD]
YOTaHABNMBATECS MHIYKIIMOHHbIE HEHTpaau3dTopht.

Hns cHuXeHWs  BOZMOXKHOCTH O0pA30BAHUA CTATUYECKOTO
JAEKTPUYECTBA [PU TPAHCTIOPTUPOBKE KUAKOCTER 1o TpyGonpo- -
"BOIAM peKOMeHle}OTOﬂ cKopocm He: npeaumaxomne SHAYCHHMH,
yKazaHHbIX B Tabn. 3 .

- ¥YMeHbUINTD oﬁpasoBaHue INEeKTPOCTATUIECKUX 3aPSI0B (1pU
3ATMBAHUY XKUAKOCTEeH B pe3epByap MOXHO TakKXe, CHU3UB CKO-
pOCTDb 3anMBaHKs JO 3HA4EHMS, He TIpeBbilnatouiero 1 m/c.

- Tlpy mepesuBanvy XUAKOCTEN U3 ‘OQHOW eMKOCTH B IPYIYIO
HeoDXONUMO CNEOUTh 3a TeM, YTOOBl. JKUIAKOCTh -He pazbphi3arnsa-
nach. C 2TON LIeAbIO CAEAYET UCHONB30BATL TPYOKM MU BOPOHKH,
HIDKHUY KOHE: KOTOPAIX JIOJKEH OMyCKAThCH Ha AHO COCydd WK
HanpaBJIATh XXMJKOCTh BAOJL IO CTEHKM. -
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Tatauua 3.5 -

Pexometgyembie MaKCUMATLHLIE CKOPOCTH TeueHNA XKuaKocTell no TpyGonpososam
B 3aBUCHMOCTM OT anameTpa Tpybonposoaa

BuyTtpeHHUIl nuamerp

TpY6ON POBOLA, MM 10 125 50 100 } 200 | 400 600

Ckopoctb Teuenus, mfc | 8,0 ,4,9 3,5 2,5 ‘1,8/ ‘1,3‘ Lo

[epemelunBaTh XUAKOCTH. PEKOMEHAYETCS KAK MOXHO Mell-
nenuee. Ilpn aTOoM MuKCeEp 31>1614pa10T W3 BJEKTPOCTATUYECKH
NpPOBOAAILMX MATEPUATIOB. ‘ ,

B mecrax n npn TEXHOTOTHYECKHX onepaumix rie; pr)mo
MpPeiyCMOTPETh Mephi, HCKIIOYAIOLIME -OMNacHoe uckpoobpasosa-
HUEe B pe3yibTaTe 3E€KTPU3ALMUM, 6E30MACHLIE YCIOBUA MOTYT
OBITL OBeciieueHbl 3aMeHOM roplOYMX cpell HETOPIOUMMH, IIpOBe-
IeHHEeM orlepaLiyii B aTMochepe HHEPTHAIX Ta30B. -

~3.3.4. 3ammra ot 3JIeKTPOMATHHTHEIX nonei
PajMOYACTOTHOr0 ANA30HA

EcTecTBeHHbIE ¥ WCKYCCTBEHHBbiE HMCTOSHHKH 3JICKTp0MaI‘HﬂT-
HBIX noneil, Buonorndecxku 3HauumMbiMu GusugeckKumy paxkropa-
MH, ONpEeHENsIOUMMI 3KOAOTMUYECKYI0 CUTYAluio ‘Ha 3eMie, sB-
JISIOTCSL NEKTPOMATHUTHBIE U3JIYHYEHM S Pa3INYHOTO IIPOUCXOXK-
JEHUST U pPa3MyHbIX AMara30HOB 4acToT.

MHorue ThiCAUSASTUS 3ACKTPOMATHUTHBIN (1)0}1 3emnu- dop-
MUPOBAJICH eCTECTBEHHHIMU MCTOUHMKaMU, 'OCHOBHBIMHM U3 KOTO-
PBIX GBASIOTCA TEORNEKTPHUYECKoe ¥ FreOMarHUTHOE TOJIst, U3Nyde-
HHS KOCMHYECKOIo, COJJHEUHOTO 1 OKOJO3EMHOI0 FPOUCXOXKIE-
HMS, @ TAKOKEe M3TYUYEHUSL )XUBBIX OPFaHU3MOB. .

DIleKTpUYEcKOe Noie '3eMIN HaMpaBieHo epheHINKYISpHO
K 3€MHOW MOBEPXHOCTU, 3aPHKEHHON OTPHLIATENBHO OTHOCUTEAL-
HO BEPXHHUX C/10€B aTMocdephl. Y. [I0BEPXHOCTY 3€MITH HATIPSKEH-
HOCTL ero-coctapisgeT ropsaka 130 B/mM- v ¢ BuicoTON yObiBaer
ApuOAUZUTENBLHO 10 3KCNMOHEHUMaNbHOMY 3akoHy. Ha BbicoTe
0KOJIO:9 KM HANPSKEHHOCTh YMeHbIaeTes 10 5 B/M.

TofgoBbie M3MEHEHMS IJIEKTPUUECKOTO NOJST FeMIin CXOIHbI
10 XapaKTepy Ha BCEM 38MHOM LUApe ¥ HOCTUTAIOT MAKCUMYMa B
ausape — deppare (10-150—-250 B/M) 1 MUHUMYMA B UIOHE — UIO-
gie (100—120 B/M). CyTouHbie Baprauun 00yCa0BIEHH B OCHOB-
HOM K&K I'pO30BOI . HeATEIBHOCTRIO 10 3eMH0My apy, TaKk u
MECTHOM FPO30BOH aKTHBHOCTbIO.
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. HacToTHbIA ciekTp aTMOC(EPHOTO BNEKTPUYLCTBA IPOCTUPA-
erca B auanasone ot 100 I'u no 10 MI'u. Makcumym MHTEHCHB- -
HOCTHM (HaNpPsDKEHHOCTH ) HaxoanTea 8oinsu. 10 xu u yépipaer ¢
yacToToi. MHTEHCHBHOCTD IPO30OBOY NesITEALHOCTH BCETAA U Be3-
e MUHNMAaJIbHA B YTPEeHHMe Yachl ¥ MOBBIIAETCS K HOUU. B xo-
. JJOHOE BPEMsI MAaKCUMYM OTMEUAeTCs Cpefu HO4YM, B TEII0E — B

1518 4. Bo Bpems BcnblwéK Ha CojHile MHTEHCUBHOCTL T'PO30-
BOM JAeSITeNLHOCTH YCHINBAETCH.
' MarnuTHoe none 3emMnn XapakTepusyeTcs: AByMst napaMeTpa-
MM — FOPU3OHTANLHON K BEPTUKANLHONM COCTABNSIOIINMU.

TopuzonTanbHas cocTaBisiolias UMEET MaKCUMATbHYIO Ha-
NIpsKEeHHOCTh Y 3KBaTtopa (20—30 A/M), KoTOpas y6bIBaeT K NO-
Jl0CaM N0 efuHuL, A/M.

BeprukanbHas COCTaBASIONIAS Y OJIOCOB MMeET HaIpsKeH-
HOCTh niopanxa 50—60 A/M, yMeHbIIasch y 3KBaTOpa no npened-
PEXUTENBHO MAIOH BEJIMUMHBL.

[Ipy BHICOKOR COAHEYHON aKTMBHOCTH K 3eMiie MOTYT T10/1X0-
AUTb BBICOKOIHEPTETUUECKHE YACTHLILI CONHEYHOM Mmuasmbl. OHu
BBI3LIBAIOT MarHuTHbie Gypw, Hapyllaiowpe CTPYKTYpY reomar-
HUTHOTO oI (MarHutocdepy).

CHexkTp KOCMHUYECKOFO 1 CONHEYHOTO W3NYyYEHUS 3aHUMaET
obnacts npubmzurensyo ot 10 MI'u go 10 TTu. B «cnokoitnom»

- 'COCTOSTHUHM MHTEHCUBHOCTDb (TOTHOCTb UCTOKA HEPriui) COMHEY-
HOTO W3MyueHus: Haxoautcs B npegenax 10710 =078 BT/MZ- Bo
BpEMSl BCITBILIEK K3YYeHHEe YCUITMBAETCH B HECKO/ILKO pas.

CrexTp. ¥ WHTEHCHMBHOCTL: M3JlydeHUs TalakTHK OIn3Kl K
CTIEKTPY Y MHTEHCUBHOCTH CONIHEYHOI0 U3NyYeH s

DIeKTPOMArHUTHAS HEPTHS Pas3/IMYHBIX ANAMA30HOB YacTOT B
HACTOSILUEE BPEMS LLUPOKO NPUMEHSAETCA B. IPOMBILIIEHHOCTH, ‘Ha-

- yKke, 6bITy. BLICOKYE 1 YALTPABLICOKME YaCTOTH MCIIORL3YIOTCS B pa-
JUOCBSA3H, -PANMOBEIAHNY, TENEBUISHUY, B MPOMBHIIEHHBIX YCTa-

-~ HOBKAX W TEXHOMOTMYECKUX -TIPpOLECCax As Harpesa, 3akalky u
KOBKU: METaia, TePMHUUECKO 00paboTKN BHIIEKTPUKOB U NOJy-
FIPOBONHUKOB. CREPXBBICOKME YACTOTHL PUMEHSIIOTCS B PaiHONo-
KallMy pa3nMYHOTro HasHAYeHNs, SAepHON PU3KNKe, MENUIIMHE, [TPO-
MbILUIEHHOCTH, ObLITY, B CUCTEMAaX Ha3eMHON U CIIYTHUKOBO#M CBA3M
Y IPYTHX KOMMYHMKALIMOHHBIX, CHCTEMaX (COTOBAst CBA3L U AP.).

B cBA3U € 3TUM 3HAUYMTENBHOE BO3HEHCTBME HA 2JIEKTPOMar-
HUATHBLA POH 3eMAV CTAIM -OKa3bIBATh UCKYCCTBEHHbIE UCTOYHM-
KH 3eKTpoMarsuTHoro nons (BDMI1). B pesynstare y:ke B Hacro-
siee BpeMs IIpakTUUECKK BCe HACEJEHHWE 3eMHOrO. iapa.- B 00b-
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el Wy MeHbLIel cTeneny noasepraercs Bo3aeicTBnio Hando-
HOBBIX ypoBHell DMIT. S '

B npouecce 3BONIOLIMOHHOTO Pa3BUTUS BCE KMBbIE CYHIECTBA
Ha 3emie npuUcrocoduIUCe K OfpeseaeHHbIM H3MEHEHUAM [TpY-
PONHBIX 3MEKTPOMATHUTHBIX N0JEH 1, 10 MHEHNIO BONBILHCTRA
uccnenoBatesnell, BbIHYKIEHbl OblIM He TONBLKO BBIPaboOTaTh M0
OTHOIIEHWIO K HYM 3alIMTHBIE MEXaHU3MbL, HO M B KAKOW-TO CTe-
MEeHU BKIHOYUTE UX B CBOIO XU3HefeATeNbHOCTh. I103TOMY yBE-
AUYEHME UM YMEHblUEHYe flapamerpos DSMIL, sHaynTenbHO 0T
AMYAIOMMXCS OT afeKBATHBIX; MOTYT BbI3BAaTh B OpraHu3Max QpyHK-
LIUOHANbHBIE CABUTY, B pALie ClyvaeB fiepepacTatollye B [1aTono-
Tu4YecKite. ' ‘

O Ouosnoruyeckoit 3HaumMocTH DMIT cBUAETENBCTBYIOT KaK
JlaBHUE HaDJIOleHNs), TaK W IOCAeNHNE IKCIEePUMEHTATbHbIE WC-
C/IeJOBAHUS Ha Pa3NTUYHOM YPOBHE OPTaHU3ALMU OMONOTHUECKIIX
cucreM. ITpu 3TOM YCTAHOBJEHO, YTO BO3AEHUCTBIE MCKYCCTBEHHDIX
DMIT Ha 61006BEKTEE O0YCIOBIEHO HE TOJBKO IHEPTETUICCKUMM,
HO Y UHGDOPMALMOHHBIMU €T0 XapakTepUCTUKaMK.

TerutoBoi MexaHM3M BO3UEUCTBUS COBPEMEHHAs TeOpUs Npu-
3HAET MPY OTHOCUTENBHO BHICOKHX YPOBHSAX (K NpUMeEpy, B quana-
30HE CBEPXBBLICOKUX YacTOT 3T0 Dojiee 1 BT/CMz). Wndopmauuon-
Hoie 6u03ddexTH IposRngoTcs npu 0osiee HUKHAX YPOBHAX
BMII. B 3toM ciydyae MexaHM3Mbl Bo3aeicTauas DMII ewe Mano

" N3YYeHBl, XOTS JOCTOBEPHO YCTAHOBJIEHO, UTO Ha GHOIOTMYECKYIO
peakuMIO B TAKMX CIyYastX- KpOMe WHTEHCUBHOCTU BRUSIOT YacTo-
Ta U KOMOWHALMA YaCTOT U3NYUEHUS, TIPOAOKUTENHOCTL 06i1y-
YeHUA, MOIYISUMS CUFHANA, TIEPUOINYHOCTL NeAcTBUs U ap. Co-
YyeTaHMe STUX HapaMeTpoB MOXET TTPUBECTH K CYIIECTBEHHO pa3-
NUYAIOIMMCS peakiisiM o0yIaeMoro opranusmMa;’

MHOro4ucieHHble HUCCAENOBAHMS MO3BOAUIN YCTAHOBUTH,
yTo Hanbonee YyBCTBUTENbHLIMUM K AeicTeuio DMII ssisiorcsa
HEPBHA, CepleYHO-COCYAUCTAS, UMMYHHAS M 3HAOKPUHHAA CUC-
TEeMbl, TpYU 3TOM BbIABIEHA IOBBILIEHHAS onacHocTh DMIT aig
PACTYLIMX OPraHU3MOB, a TakKXKe NIogei ¢ 3afoseBaHUAMU yKa-
3AHHLIX CUCTEM.

-IIpu XxpoHuueckom obayuenun donee parHue u 6osiee Bbipa-
KEeHHble peaku 00HapyKUBAIOTCH CO CTOPOHbLI HEPBHOM CHUCTe-
Mbl, Ha YPOBHE HEPBHOU KJIETKM ¥ CTPYKTYPHBLIX 06pa3oBaHuit 1o
nepefaye HEepPRHBLIX UMNYNbCOB. M3MeHSAETCS NPOHULEAEMOCTD Te-
MaTozHuedanueckoro bapbepa, yrHeTaeTcs BbICIIAS HepBHAs

- geaTeabHoCTh. JICUXOHEBPONOTMYECKUE  CUMIITOMBI [IPOSIBASOT-
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c4 B BUAE [TOCTOSIHHON rofioBHOH 60nu, NOBBILIEHHON yTOMsE-
MOCTH, cnaloCTH, HAPYLWIEHUN CHA, TTOBBILIEHHON| pa3jpaXyTenb:
© HOCTH, ocnabjleHun namMaTU ¥ BHUMAHMS, MOTYT Pa3BUBATHLCS
cTpeccopbie peakuuu. Ilpu MHoroneTHeM obayuerny 6uoaddek-
Thl MOTYT HaKarIMBATHCH, B PE3YALTATE YETD BO3ZMOXKHO Pa3zBUTUe
OTHNaNleHHBIX NMOCAEACTBUH, BKIIOYAS A€reHEepaTHBHbIE TIPOILECCHI
B LICHTPaJbHON HEPBHOI CUCTEME, ONYXOAN MO3Ta, JIEHKO3bl, rop-
MOHaJbHbIE 3aboneBanus u Ip.

Hapywenue ¢dyHKUUY CepAeaHO-COCYANCTON CUCTEMBI Yyallle
BCErO TMPOSABASIETCS . B BHAEC HEHPOUMPKYIAPHOW AUCTOHUM,
CKJIOHHOCTU K TUNOTOHMYU, Gonbio 8 obsacTu cepaia U ap. Bos-
MO>KHBI (Da30Bble M3MEHEHMSI B COCTABE NepudepuieckKoil KpoBH
C MOCHEAYIOIUM pa3BUTHEM YMEpPEHHOM JIelKOTeHUH, Heltporne-
HMY ¥ 3PUTPOUMNTOTIEHHUH.

B pa3sutvu MHdOPMALIMOHHBIX (HETEMIOBLIX) peakuuii opra-
HMA3Ma BaXKHYO DONb UIPAIOT HEKOTOphie HOpMbl MOAYIALIMHY,
BO3MOXHOCTb BO3HMKHOBEHUSI TaK Ha3bIBAEMbIX DPE30HAHCHBIX
3bdeKToB, HANMYME YACTOTHBIX ¥ aMIUIUTYIHMX OKOH, o01aaalo-
LIMX BBICOKOH 6M0JIOrM4ecKOi aKTUBHOCTBIO Ha KIETOYHOM YPOB-
He, 1pu Bo3aeiicTeru DMIT Ha HeHTpANbHYIO HEPBHYIO ¥ HIMMYH-
HYI0 CUCTEMBI. ‘

-Boapeticteue DMII He3HAUNTENBHBIX MHTEHCHUBHOCTEMN Ha do-
He AedcTBUs hH3NUECKUX U XUMHuyecKuX GakTOpoB ycyrybaser
HeraTHBHbIE [IOCNEACTBUS, & NPU HEKOTOPLIX UX COMETAHMSIX MO-
TYT Pa3BUBATLCS APKO BbIpaXKeHHbIE NATONOrMMECKIE PEAKIIMU.

ITpu nnutensHoM so3peiictaun CBU-uanyueHnil MOTYT UMETh
MECTO M3MEHEHMS B KPOBW, NOMYTHEHME XpycTanuka (KaTapak-
Ta), Tpoduyeckmne HapyuweHHUs (BbiNafaeHue BONOC, MOXYAESHUE,
JIOMKOCTb HOFTEH) U IIp.

Takum 00pa3om, npuHaHHasg OUONOTHUECKAS 3HAYUMOCTD
DMII, Bce BO3pacCTawIAs POJdb MCKYCCTBEHHBIX WCTOUHUKOB
DMI1 B HOPpMUPOBAHUM BNEKTPOMATHUTHON 0BCTAHOBKYI B TPOU3-
BOACTBEHHON CPElle ABNSIOTCS BAXKHOM TNpPEANOCHITKON A1 OCBO-
eHUs OyayliuUMM CHEeUVaJMcTaMMy U PYKOBOAUTEISIME [1POM3-
BOACTE METOAUK TUIMEHUUECKOi OUEHKM M IIPOrHO3MPOBAHMS
3AEKTPOMArHUTHBIX 110J1eit B paboueil 30He W XKHII0H TeppUTOpHYL;
ONpelieNeHUs CAaHWTAPHO-3aILUMTHbBIX 30H W TIPUMEHEHUA APYrux
UHXEHEPHO-TEXHUYECKUX CMOCOG0OB W CPENCTB MO CHUXEHUIO
BpeAHOro BozeitcTBU DMIT Ha opranusM yenosexa. ,

Turennueckas oueHKka M nopmuposanne DMII B mpousron-
CTBEHHBIX YCJIOBHAX. ['UrMeHMYecKas OlUeHKa 3eKTPOMArHUTHOTO
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NI0JIg 3aKJ1I0YAETCA B U3MEPEHUW WU pacdeTe (1py IporHo3upo-
BAHUM ) OXKUJAEMbIX YPOBHEH HOPMUPYEMbIX IHEPreTUIECKHX Xa-.
PAKTEPUCTHK TONA U CPpaBHEHUU UX (aKTHYECKUX 3HAYCHUI Ha
pabounx MecTax (B paboueit 30He) C MpeneSbHO JOMYCTUMBbIMU
E, . Hy ;. TIID, ;B 3aBUCUMOCTH OT NPOAOIKUTEALHOCTH
BO3IEHCTBUA. : . ;

B xavecTBe HOPMHUPYEMBIX XapaKTEePHCTHK TOIS B AHAMA30HAX
BY(30 k"1 = 30 MI'n) 1 YBY (300 MI'u — 30 ['Tu) npuHmnMaroT-
Cq HanpssKeHHOCTU noas E, B/M — anekTpuueckas COCTaBasiOnIas,
a B Auanazoue CBY — mioTHocTs motoxa sHeprun:ITITD, BT/MZ.

JlocToBepHas - OLIeHKa OMACHOCTH M BPEAHOCTH 3JeKTpoMar-
HUTHOI'O MOAS Ha MPOU3BOACTBE MO3BOJISAET ONpelelnTh Heobxo-
JMMOCTb MpOBeAeHUS TTPOMUNAKTUIECKHUX MEPORPHATUH IPOTUB
HX BPEAHOrO BO3AEHCTBYUA HA OPraHM3M JHOMAEH W TpUMEHEHUs
crioco6oB 1 CPeACTB 3ALIHUTHI.

PaccuMTaHHBIE 3HAUEHUSS HOPMMPYEMBIX DHEPTeTUYECKHX Xa-
DaKTEPUCTUK TIONS NOTIYCKAETCA WCMOAL30BATh JUIA TUTHEHHYE-
CKO OLIEHKH €Tr0 Ha NMAaHupyeMbIX TIPOM3BOICTBAX WIM 00BEKTax
€ WCTOUHMKAMHU SNEKTPOMATHUTHBIX U3YIEHUR, T.€. [UIsl IPOTHO-
3UPOBAHUS 2JeKTPOMArHUTHO 00CTAHOBKY B TOM WIH UHOM TIpoO-
M3BOACTBEHHOM TIOMELIEHUH NGO KMIIOH 30HE.

Pacqembxe dopmynnl s onpeneneﬂm E,H,IITD npex-
cTaBieHbl B Ta0. 3.6.

Tabnuya 3.6
YactoTa dopmMynb 1 pacuera O603HaueHNs
M HOPMMPYEMBIX flapaMeTpos
17 /. A — TOK B nposoAHuKe (an-
O1 30 kI'n E= -————3 ,B/m | tenne);
10300 Mlu . 2nswr . L. M — umHa npoBoAHUKA (aH-
. TEHHbB);
Y= , A/M €, D/M — And3AEKTPUUECKASN PO~
HULAEMOCTb CPeNbl;
47” ), pan/c — Kpyrosas 4acrora
noss
. p Posns Bt — wu3ayvyaeMasi. MOIL-
Ot 300 MI'u M9 =ML pry? | HOCTH
10 300 Ty 4mr? . r. M — PACCTOSIHWE [0 U3JyuaTe-
1 < | st
P g — K03dPUUMEHT yCcUIeHUS
s = ng(ba' Br/m® | anrennu;
ARE ®, — daktop emnn, 3aBucsH-
‘ Wit OT THUMA fepeaTInKa M Xa-
PAKTEPHCTHKY TPacch!
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IS OMHOYHOTO NPSIMONVHEHHOTO NPOBOJHAKA C TOKOM Ha-
NIPSKEHHOCTBIO MAarHUTHOTO MO H MOXHO ORPENeAUTSH [0 3aKO-

HY MTOJIHOrO TOKa:

H=1[Q2nr),

rne I — 1ok, A; r — paccTosiHHe OT MPOBOJHMKA 10 paccMar-
puBaeMoi Toukn, M. Hampumep, npu Toke B ogHopa3HoM ce-
T, paBHOM 3A, ¥ NpU YCOBUH, 4TO OBpATHBINA MPOBOL HAXO-
AUTCS HA JOCTATOUYHO OONBLIOM PacCTOSIHUM, 4YTOOBI €ro Io-
JIEM MOXHO npeHebpeyb, Ha paccmmmm 0,05M HanpsxeH-
HOCTb 6yneT paBHa

H =3/(2n-0,05)=10A/™m ;

4TO TIPH UINTENBHOM BO3EHCTBUM, KaK CYMTAETCS B HACTOsLIee
BpeMsl, IPEICTaBISAeTCs HEGE3BPEAHBIM.

B nuanazone uactor 300 ' — 30 kT'u ycTaHaBaMBaloTCH
(bUKCHpPOBAHHBIC 3HAUEHMS TMPEAEIbHO JOMYCTUMBIX YDOBHEW,
paBHbIE N0 UX 3NEeKTpuyecKkoi cocrasnsioiteit 1000 B/m (mna ye-
-nosuit waxr — 500 B/M), 1o MarHUTHOM cocTaBagoleil — 25 A/M.

Jlns nepcoHana npenensHO monyctaMoe 3Hadenue £ u A B
aunanazone yacroT 30 k' — 300 MI'y Ha paGouem MecTe caemyer’
OMNpeJesITh UCXONSA U3 NOMYCTMMON 3HEPTETUYECKON Harpy3kKu 1
BPEMEHU BO3JEHCTBUS 110 DOPMYIaM:

rae T, Yy -~ BpeMﬂ BO3AEICTBUS; BHE (B/M)

‘Y4 U, 9HH

(A/M) 9= fpeaeJbHO AJONYCTHUMOE 3HaveHHe 3Hepremqec1<on
HAarpysku B Teuedue pabouero nHa {tabn. ;.7).
’ ' ’ Tabnuua 3.7
[Tpenenbno aonycTuMbie SHAYEHHA DHEPTETHUECKO HATPY3KH
Tapamerp ITpenenbHble 3HAYEHMS B Anana3oHe YyactoT, M
010,03 10 3,0 | ceotwe 3 10 30 | cswiue 30 go 300
]
3Hg . (B/M)"u 20000 7000 800
BHy . (Afw)2u 200 — -
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Jns mnanasona 30 xT'u — 300 FTu npy BoanefcTBUM Ha nep-
conan BMIT oT HeCKOABKUX MCTOUHUKOB, paboTatolunX B HacTOT-
HbIX AMAaNa3oHaX, WIS KOTOPbIX YCTAHOBAEH B! SAHHbIEe NPEaebHO
JIOTIYCTVIMbIE YDOBHM, CIEAYET OTNPELEIATh CYMMapHYO Harpyaky
ripu pasnsix [TOY no dopmynam:

®Hg +9Hp, +..+BHg <3Hg .,
BHy +BHy +..+BHy <BHy .

®Hpyrs, +BHpyps, +-+OHpmy <OHppy .

py BaIMYME KMCTOYHMKOB, paboTalOIIMX B YACTOTHBIX AMAIa-
30HAX, [Tt KOTOPbIX YCTAHOBEHH! pasHule 3Havenus [1ILY, 6e3onac-
HOCThL Bo3zelcTeng DMII oneHyBaeTCa CyMMOI OTHOUIEHUI 3Hep-

- TETUYECKUX HArpy3ok, CO34aBaeMbIX KaXIbiIM HCTOYHUKOM U COOT-

BETCTBYIOLLMX [IPEEILHO ONYCTHMBIM 3HAUEHUSIM NApaMETpa;
DH
SHy SHp E
BH E . DH

nan

Tpu so3aeiicteny Ha nepconan DMII ¢ paznnuHeEIMY HOPMMU-
pyeMbIMH rapaMeTpaMy 6e301acHOCThL BO3ACHCTBHS OLEEHWBAETCA
10 KPUTEPHIO S

®Hpns  OHg

LR

9Hpns , BHy
9H,,

n.a
OnHOBpeMEHHOE BO3AEHCTBUE MEKTPHUUECKOTO ¥ MarHUTHO-

ro noneit 8 nuanasoue ot 0,03 no 3,0 MTI'u cinenyer cuuratsh 10-
NYCTUMbIMM NPY YCIAOBUH

OHy My o
SH,  OHg

na na
[TpeaensHo ponyctumsble 3Hauenus 111D B auanasoHe 4acToT
300 MI'u — 300 I'T'u cienyeT OnpenensiTh UCXONS U3 JOMYCTUMO
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9HEPIEeTHYECKOM Harpysku (9H1‘m9 , paBHOi 2 Br: ‘{/Mz unu
200 MKBT- q/CMZ)n BpEMeHN BO3)1€1/ICTBVI51 (7, v) no bopmyie

DH

e, = K————————HTHS”‘” ,
rae K - koadbduuueHT ocnabaenus 6MONOrMYecKoii aKTUBHOCTH,
PAaBHOM eqMHHNLIE A9 BCEX CAy4aeB BO3JEHCTBIAA, UCKIHOUAs 0bmy-
YeHHE OT BPALUAIOLUMXCSA U CKAHUPYIOLIMX aHTeHH, U 10— ana
cnydaes 06/iydyeHHs OT BPAIHAOIIMXCA M CKAHWPYIOLINX aHTeHH C
YACTOTOH BpailieHUs Wi cKasupopaHus He 6onee 1 I'i ¥ cxBax-
HOCTBIO He MeHee 50. J

Ipu sTOM MaKeHManbHO ﬂ,Ol'IyCTI/IMOC snavenue D, , ycTa-
HOBJIeHO pasueiM 1000 MKBT/CM ans riepcoHana 1 10 MKBT/CM2
118 HaceneHus ( HenpodeCCHOHAILHOE BO3AEHCTRUIE ).

B CBs3M C WIMPOKUM PacHpOCTpaHeHUeM B HACTOsILIEE BpEeMs
CUCTEM COTOBOM paluOCBA3Y [N MOAb3oBaTeneil pamnortenedo-
HoB III1Bp He pomkHa npesbiats 100 MxBT/cm?.

TS 27eKTpUYecKOoro IoNid NPOMbBIILIEHHOM YacTtoThl (50—
60 T'u) nipenenbHO KOMYCTUMBLA YPOBEHD HATIPSKEHHOCTY SIEKTPH:
YeCKOTO MOJIs, NPe6bIBaHNE B KOTOPOM He JOMYCKAeTcs 6e3 puMe-
HEHUsI CPeACTB 3aLLUTHI, paBeH 25 KB/M. I1py HanpssKeHHOCTH CBBI-
ure 20 kB/m Bpems npebbiBaHMS [IepCOHANA B [10JI¢ HE AOJ/DKHO Mpe-
seitats 10 muH. Jonyckaercs npebbiBaHue nepcorata He3 cpeacTs
3alUMTbI B TEYEHME BCETO PAbOYero MHS B SEKTPHIECKOM HOIE Ha-
MPSDKEHHOCTRIO 10 5 KB/M. B unteprane ot 5 xkB/M mo 20 kB/M
BKJIIOYUTENBHO nonycmmoe Bpems rpebblBanHus ;1 OmpeleseTcs

" 1o dopmyre

tag =50/E -2

rae E — HarnpsKeHHOCTh BO3AECTBYIOUIErO 2/EKTPUYECKOr0 IO
B KOHTpOJIMpPYEMOi 30He, KB/M.
[Ipn HaXOXACHUM [epcoHana B TedeHue paboyero AHsS B 30-
- HaX C PazIMUHON HANPAXEHHOCTHIO DAEKTPUIECKOTr0 N0 JOMyC-
TUMOE BpEMsl NpebbiBaHUSA BhUKMCAseTCs IO (hopMyJie

fo 58(f1/’n.n1 + [ty 19 +...+t”/tn_ﬂ”),

179



L O R A T Ay (daKTHYECKOE U JONYCTHMOE Bpe-

. Mgl 1IpebBIBaHUA B 30HaX C HANPAHKEHHOCTHIO £y, £, £, . Tlpu He-
00X0AMMOCTH OTIPeNeNeHNs] HANPSKEHHOCTH JCKTPUIECKOTO 10~
N8 NpH 3alaHHOM BPEMeHM NpebbiBatys B HeM yponeHb Hanpﬂ-
SKEHHOCTH (B kB/M) BriuncnseTcs no dopmyie

E<50/(t+2),
rae 1 — BpeMs rpebuIBaHNA B 3eKTpUYecKOM nofe, u. IpeaensHo
JONYCTHMOE 3HaueHue Hanpﬂ‘erHocm 3ne1<1‘p1x1txec1<oro nons

BHYTpY -3aHWi E,,S0,5kB/M> 2 Ha Teppmopnu 30HBI XXWMJIOM
3actpoiiku — 1000 B/M

Cnocolpl 1 cpescTBa 3alUTHI OT IJIEKTPOMATHATHBIX NOJIEH.
[lpyu BHIOOPE 3aLUMTHI MEPCOHATA OT EKTPOMATHHUTHBIX U3Jlyde-
HIM HEOGXOONMO YYUTHIBATH OCOBEHHOCTH NpPOM3BOACTBA, ycio-
BMs 3KCIUTyaTallMi 060pyaoBanus, pabounii JNAra30H YacToT, Xa-
pakTep BBLINOJNHAEMBIX PabOT, UHTEHCUBHOCTb TIOAS, IIPOROIKM-
TENBHOCTb OOJYIEHUS 1 Hp.

Il CHUXKEHHS! MHTEHCUBHOCTH rois B pabodeil 30He pexo-
MEHAYETCS TIPUMEHATD Pa3iMUHble UHKEHEPHO-TEXHUIECKHE CIIO-
cobbl ¥ cpeicTBa, OpraHM30BLIBATL JedebHO-NpodunakTuiecKkue
MEPONPUATH. ' ’

B KauyecTee MHXeHEPHO-TeXHIMIECKUX METONOB 1 CPEICTB NpH-
MEHMIOT: 3KPAHNPOBAHHUE M3TYUATENel, NOMEIIEHHI H pabounx
MECT; YMEeHbIlieHIe HATIPSHKEHHOCTH W IIOTHOCTH MOTOKA 3Hep-
rin B paboueil 30ue; ocnabureny (ATTEHIOATOPH); IKBUBAICHTHI
Harpysox (Hal'IpI/lMep, 3KBuBaneHTbl aHTCHH) CPe/icTBa UHAMBU-
AyaJIbHOM 3aLUMTHL

ITpu skpanuposarun ncnon‘b'sy)bTCﬂ Takie sBReHNs, KAK Mo-
rI0LWEeHHE IEKTPOMATHUTHON 9HEPIY MaTepHajloM 3KpaHa 1 ee
OTPaKEHWE OT NMOBEPXHOCTH 3KpaHa. [Tornonmenne ®MIT obycnos-
NUBAETCS TEIUIOBLIMM MOTEPSIMY ‘B TOMIE MaTepraia IKpaHa 3a
CYeT ‘MHIYKUMOHHBIX TOKOB M- 3aBHCUT 'OT  3JIEKTPOMATHUTHBIX
CBOWCTB MaTepuaia 9KpaHa (3/eKTpruuecKoil IpoBO UMOCTHI, Mar-
HUTHOW [NPOHMHAEMOCTH U Ap.). OtpaxeHue o6ycnoBinBacTCs He-
COOTBETCTBUEM BJEKTPOMATHUTHBIX CBOMCTB BO3AyXa (MM HpPYroi
CpenBl, B KOTOPOH pacnpocTpaHsercss 3ASKTPOMarduTHas sHep-
TUst) ¥ 3HEpryusl MaTepuana 3KpaHa (rJIaBHbIM 00pa3oM, BOJHOBLIX
COTIPOTUBIIEHNIT).
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TosmuivHa skpaHa (d) U3 METAUTUYECKOro-JIMCTA BhIOUpaeTCcs
VCXOIA 13 cooBpaXkeHni MEXaHUIeCKO! IPOYHOCTH; HO HE MeHee
0,5 MM, 1 I0/KHa 6BITh GoNbLIE TTYOUHB! IPOHUKHOBEHMS 31EKT-
pomarHuTHoﬁ BOJIHbI B TOJILY 3KpaHa (FI):

2

rge W — Kpyropas 4acToTa, pai/c: w=2nf; f — wacroTa, I'm;
L — MAarHUTHAS TPOHMLAEMOCTD MaTepuaia, ['H/M;, G — 3neKTpy-
yecKas NPOBOJMMOCTL Cpeabl, ¢M/M. [liybGuHa npOHMKHOBEHUS
DMII BLICOKMX M CBEPXBBICOKMX YACTOT OUeHb Majla (HanpuMmep,
JUTa MeXU OHA COCTaBNAET HECAThIE W COTHIE HOMU MULIMMETpa),
I03TOMY TOJILMHY 3KPaHa BBIGMPAIOT MO KOHCTPYKTUBHBIM CO-
obpaxkeHUIM.

Bonbiuag oTpaxkaTenbHas CnocoOHOCTL MeTamioB, obyc-
JIOBNEHHAS 3HAYMTENLHBIM. HECOOTBETCTBMEM BOJHOBBIX CO-
NPOTUBNEHMI BO3LYXA ¥ METaNNa, B psile CIyyaes MOXET OKa-
34THCH HEXeNaTeAbHOM, TaK Kak B pe3yibTare oﬁpasonaﬁnﬂ-
CTOSYMX BOJIH MOXET YBEMUMBATHLCS MHTEHCHUBHOCTB 1107 B
paboueitl 30He 1 BAMATHL Ha pexXuM paboThl reHeparopa (M3ay-
yartens). [1o3ToMy B MOJOOHBIX CHTYAUMAX CAEAYET NPUMEHSITE
9KpaHbl, NPEUMYILIECTBEHHO € MajibiM K03(hdyLMeHTOM OTpa-
kxeuust (1-3%), T.e. nornomawnine 3kpaHbl. C 3TOH LENbIO HC-
[I0JIB3YIOTCSl PAdMOTNIOMIOWAIOLLNE MATEPUANEL B BULE TOHKHX
PE3NHOBEIX KOBPUKOB, THOKHX WJIH KECTKUX JINCTOB TIOPOJIOHA,
TIPOMUTAHHOTO COOTBETCTBYIOUIMM 'COCTABOM, (’peppomarHuT-
Hble TLIACTUHbBI N AP.

Meraﬂmmecxue CETKH, MPUMeHsieMble LIS IKPaHUPOBAHMS,
oGnanmoT,xynmnMM SKPAHUPYIOLUKUMHN CBOMCTBAMU MO CpaBHe-
HUIO CO CrutoLHbIMU. UX OBBIYHO IPUMEHSIOT B TeX CAyyasXx, Kor-
Ha HEOOXOAMMO MPOW3BOAUTL OCMOTP M HabllloaeHUe IKPAHUPO-
BAHHBIX YCTAHOBOK, BEHTWISIHMIO U OCBEILUEHIE SKPAHUPOBAHHOTO
TIPOCTPAHCTBA. DKpaHupyIoLias 3(hheKTUBHOCTL CETOK HE HPEBbI-
waet 20—-30 1b.

Tpebyemoe ocnabaeHue mong (LTp) “ 3(1)(1)6KTI/IBHOCTI: 2Kpa-
HUPOBAHMS (33Kp ,-1B) onpenensiiorcs no popMynam:
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BHCKTpW{eCKOFO ¥ MATHMTHOYO MONs Ha pa60qu MecTe (Wik Xu-
JIO¥ 30He) ¥ NpEebHO AOTYCTUMBIE UX 3HAYEHUS; El, E,, H|,
H, — COOTBETCTBEHHO HAIMPSKEHHOCTb MEKTPHYECKOrO 1 Mar-
HUTHOTO NONIA JI0 U 110CJI€ SKPAHUPOBAHMU, H1 AT~ ~'HAOTHOCTh
[I0TOKA SHEPIUK 0 1 T10cie npnMeHeHm{ 9KpaHa..

Ha paccTosHuM, paBHOM miuHe BOAHBL (/), DMIT 8 npOBOJm-
1t cpefe TOYTH MOMHOCTBIO 3aTyXaeT, [03ToMY 1S 3bdeKTUB-
HOFO IKPAHUPOBAHUs TONLIMHA CTEHKM 3IKpaHa -JOJDKHE  OBITh
TIPUMEPHO paBHA JJIVIHE BOJHLI B METaIE,

MeTalnueckyie SKpaHsl 3a CYET OTPAXEHMS ¥ [OLIOIEHUs.
MPAaKTUYECKN HENpOHWUAEMbE: I DJEKTPOMArHuTHOW BHEpruu
pafroYacTOTHOTO ANanasona (npu d > A, rae A — AavHa BOJIHB).

TIpuMEHEHNE  NO2A0UAOWLUX HAZPY30K . U AMINEHIOAMOPOE. .TI0-
3BOJISIET OCNA0UTh MHTCHCUBHOCTD U3NYYCHNA 3JIEKTPOMATHUTHOM
HEPriy B OKpyXaloulee npocrpaHcTeo Ha 60 1B 1 6onee.

Hna saumtsl o1 DMH nipu paboTe B aHTEHHOM 110/1€, NPOBE-
JEHUU UCObITATENbHBIX U PETYIUPOBOUHBIX paboT Ha OGhEeKTax,
YyCTPaHeHNH aBapUWHbBIX CUTYallUll. B peMOHTE, peKOMEHOyeTCa
WCIIONb30BaAKNE UHOUBUOVAAbHBIX cpedcme 3auumbt. -1 3aUTHI
BCErO Tejia, NPUMEHAIOTCS KOMOUHE3OHEL, XATaThl 1 KaIOUIOHbI.
W% M3roTaBIMBaIOT W3 TPEX CIOEB TKAHE. BHYTpeRHMA 1 HAPYXK- - -
Hbl CI0M IenaloT U3 XJ10Mm4aTobyMakKHOM TKaH (IuaroHanb, CH-
Ten), a CpesHUM, 3alUKUTHBINA, CN0i — U3 PAIMOTEXHUYECKOH TKa-
HY, UMEIOLLEA MPoBOsIYIO ceTKy. g -3aliuThl a3 UCHoIb3y-
10T .CIeMabRble. PARNO3AINNTHEIE OUKY W3- CTEKIIA, TIOKPBITOTO
MOJIYNPOBOAHUKOBBIM 0JIOBOM, DbdeKTHBHOCT TAKIX OYKOB CO-
crapnser 20-22 nb.

Opranmaunoanble MEPOTIPUATHA BKAKOHAIOT: Tpe()onaﬁm K
nepcoHalty (BO3pacT, MEAUHUHCKOE OCBUIETEN1bCTBORBAHME; 00Y-
YeHHEe, PHCTPYKTAK U T.I1.),-BLIOOD pallMOHAIBHOTQ: pa3MeILEeHNs
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‘B paboyeM NOMELICHHUN 000pYIOBAHUSA, W3NAYUAlONMIero 3JIeKTpo-
MarHyUTHYI 3HEpruio, u pablouux MecT; YCTAHOBJICHHE DalMO--
HAJIBHOTO peXxmma paboThl 0O60pyIOBaHUA U OOCAY>XKUBAIOLIETO
nepcoHaa; orpaHuueHue pabotel 00OpYNOBaHMS BO BpEeMEHU
(HampuMep, 3a CYET COKpallleH!a BpeMEeHM Ha NpoBeaeHue Halla-
NOYHBIX U PEMOHTHLIX paboT); 3ailluTa paccTosiHueM (yaaneHue
pabouero Mecra OT wmcrouHuka DMII, korma uMeercs BO3IMOXK-
HOCTh MCOOJIBb30BATH AUCTAHIIMOHHOE yIpasieHne 060py10BaHU-
eM); TIpMMEHEeHWe CpeICTB Npelynpexiparolueit curHanusalum
(cBeTOBOM, 3BYKOBOM U T.1.) ¥ JIp.

" 3aluTa pacCTOSAHMEM NPUMEHSETCSl, KOTAA HEBO3MOXHO
ocnabuth obayyeHue APYrHMUM METOSAMHE, B TOM YKCIE ¥ COKpa-
1IeHNEeM, BpeMeHY NpebbiBaHms N04el B onacHoit 30He. B aToMm
Cly4yae yBeAMYEeHME DACCTOSIHUSI MEXAY UCTOYHUKAMM M3Ny4de-
HUSA Y [IEPCOHANOM [103BOJISIET CHU3UTH YPOBEHb M3/IyYeH s, YTO
BUIHO U3 CJIEAYIOLUX BIPAXEHN I pacueTa HANPSXKEHHOCTH
JICKTPUYECKON U MarHUTHOM COCTaBIAIOINKX B OJUKHEH 30HE,
T.€. Ha PACCTOAHUU

REA/2T) .
roe A — JUIMHA BOJHBl M3NYUeHWs, paBHas A= 3100 ,
Il Il fem

E = e———— =
newR>’ 4n R

B nansHeit 3oHe ( R >> A /271) npu yBendYeHUH paccMaTpyBae-
MOT'O PacCTOSIHUS YMEHBILIAETCS IUIOTHOCTb MOTOKA 3HEPTHH, KaK

BUIHO U3 chaeayomed GopMyb:

HH:’) PMBJI G
2nRY’
rie B, — MOWHOCTb u3NydeHus, B, G — koadduuuent yeunenns
AHTECHHBLI.

JlegebHO-IpoPUNAKTHIECKUE MEPORPUATVS HaIpaBiAeHbl Ha
npeaynpexneHue 3abojeBaHus, KOTOPOE MOXET ObiTh BbI3BAHO
BO3aelicTBeM DMII, a TakKe Ha cBOEBpeMeHHOe JyieueHue pabo-
TaoWMX npu obHapyxeHuy 3aboneranuil.

Hng npenynpexneHus npodeccuoHalbHbiX 3aboneBaHMi y
v, paboraroiMx B ycnoBuax DMII, npuMensiores npensapu-
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TeJibHBIE Mepbl ([UIst MOCTYNAaLWKUX Ha padoTy) M nepuoandecKuii
(He pexe OAHOrO pasa B rof) MEAWUIMHCKUIA KOHTPOAb 38 COCTOsS-
HUEM 310POBbS, A TAKXKe Mephl, CIOCOOCTBYIONIME TTOBBIIUEHIIO
YyCTOMYMBOCTH - Opranu3Ma uesiosexka K aeictsmio DMIT (peryssip-
Hble PU3KMUYECKHE YITIPAXKHEHUS, paulOHaTH3aluKs Tpyaa, OTobIXa,
a TAKXKE UCTIONB30BAHNE HEKOTOPHIX IEKAPCTBEHHBIX npenapaTos
0OLLEeyKPETISIONIMX BUTAMUHHBLIX KOMILIEKCOB).

DJieKTporeppMeTHysbie MOMENIEHHA U 3aMKHyTble IKpansl. [[is
nokanmuzauuy- DMIT BHYTPEHHUX MCTOUHMKOB MPUMEHSIOTCS
IEKTPOrepMETHYHbIE MOMENIEHMs, annapaTHbie W KabUHBI, Npel-
cTaBastolIHe cOOOM 3aMKHYThie 3/MeKTPOMArHUMTHBIE DKPaHbl.
B Takux noMeuieHnax 3KpasMpyroTCs CTEHBL, [TOTONOK, TT0J, OKOH-
Hble B JBEPHbIC MPOEMbI ¥ BEHTUISILIMOHHbIE CHCTeMbl. Takue mo-
MeEUIEHNA 1 KaOuHb! MOTYT UCMO/IL30BATLCSA M JUIsl 3aLUUTHI OT BHEL-
HIIX TIONEH.

MoHTax 3KpaHOB B OOJBIINX MOMEIUEHUAX TIPOM3IBOAMUTCS
[PUKpETUIEHUEM METAIMUECKUX JHCTOB (CTAIBbHBIX, AI0PATIOMU-
HMEBbLIX W T.M.) HEMOCPEACTBCHHO. K MOBEPXHOCTU IOMEHICHHUS.
Pasmepbl 1NCTOB OBLIMBKKM W MX TOMILMHA OIIpelleNslIOTCA COpTa-
MeHTOM TipoXata. JIns JOCTHMXeHUS 3JIEKTPOMArHUTHON repme-
TUYHOCTY PEKOMEHIYETCH TUCTHI COEAMHATh BHAXIECT, BCTHIK WM
B (asell.

Jnst BOCTHKEHMST BbiCOKOM 2 (PeKTHBHOCTH IKPAHMPOBAHNA,
npy JUIHHE BOJHBI A <5 M PEKOMEHOYETCS JEMEHTH KOHCTPYK-
LMY 3KpaHa CBapyBaTh HENMPEPbIBHLIM LLIBOM WY MPUMEHSTh OPY-
I'He CIUIOLIHbIE COeTUHEHNS.

Ha 6onee HU3KKMX YacTOTax HEIpEPbIBHAS CBAPKA MOXKET ObITh
3aMeHeHa TOUeUHOM WAW KperJieHueM -JIMCTOB BUHTaMu. [lpn
3TOM CpEJHEee YNCIIO KOHTAKTHBIX TOUEK 7 Ha | M INIMHBI KOHTAK-
Ta gns-obecnedennst TpebyeMoit 3¢pdeKTUBHOCTH IKPAHRUPOBAHUS
onpenengercs no dpopmyne

0,25
n=10,6 2 ,
A

rae A, M — JUInHa Bojitbl DMIT.

B psine cnyyaeB BO v3bexxanwe OTpakeHUst IHepPrun, obpazo-
BAHMs CTOSIMUX BOJIH, 30H, [l TNIOTHOCTh 31€KTPOMArHiTHOrO 13-
JIYUeHUs MOXeET OKa3aThCs Oonblue NepBoHavyaibLHON TUIOTHOCTH
[O0TOKA DHEPTHM, CO3NaBaeMOoM NCTOUHUKOM, CTEHbI U Jpyrue oT-
paxarompe KOHCTPYKUMN AOJBKHBI ObITh HOKPBITH! TOTJIOILAFOHIH-
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MU MaTepuanaMmuy. B caydae HanpasieHHOTo M3yYeHHs 10TyCcKa-
eTCst NpUMEHEeHKE NOTOULAOLEr0 MOKPLITUS TOJILKO TEX CTEH, Ha
KOTOPBIE HaNpaBACHO U3JyyeHHe.

Ilpy 3amuTe NOMeEIIEHNH OT BHEILHUX M3IYUEHNN NIPUMEHSI-
€TCA OKJIeuBaHUe CTeH CrNeUUAIbHBIMU MEeTALIU3UPOBAHHBIMN
0609MH, 3aceTUNBaAHNE OKOH, NCTOJL30BAHME CHELMAILHBIX Me-
TAUIM3UPOBAHHBIX IPANUpoOBOK, WTOp W T.N. st U3roToBASHUS
SKPaHHBIX WTOP, APATIHPOBOK, YEXIIOB 1 APYTHUX 3aLIUTHLIX U3]Ie-
JIAH, KaK U U1 U3TOTOBAEHMS 3alIMTHON oaexibl (KomOuHe30-
HOB, XaJaTOB, KAMIOMWOHOB U T.I1.), IPUMEHSIOTCA paguoTeXHuue-
CKMe TKAHMU. )

B xauecTBe 3KpaHMU3MPYIOLIEr0o MaTepuaia IJsl CBETOBBIX
TIPOEMOB, IIPUOOPHBIX MaHeJel, CMOTPOBbLIX OKOH, KaK U IJs 3a-
WMTHBIX OYKOB, OPUMEHSIETCS OMTHUYECKU TPO3PAyHOE CTEKIIO,
NOKPHITOE MNMONAYNPOBOAHWKOBON OBYOKHUCHIO 070Ba. CBETOBLIE
[poeMbl WY CMOTPOBLIE OKHA Ha 6oJiee HU3KUX YAaCTOTAX MOIYT
TaKXXe IKPAaHNPOBATLCH METAIMYECKOIN CeTKOH.

TIpn XOHCTPYHpOBaHWUW 3aMKHYTBIX IKPAHOB B jMana3oHe
CBY nnoraa so3HuKaeT HeoOXOOMMOCTD FpEyCMaTPUBATD B HUX
Pa3JIMYHOro pojJa OTBEPCTHS (BEHTUASILIMOHHbIE OKHA, OTBEPCTHS
JUIS IPOBOIOB MUTAHUS, PYyUYEK YTIPABAeHMUs1), KOTOPbIE HE HOMX-
Hbl HApYIaTh AeKTPOMATHUTHYIO repmemtmocn: 3IKpaHa U CHW-
KaTb ero 3QGeKTUBHOCTE.

ITo ycnoeusiM NMPOHHKHOBEHUS 3J€KTPOMArHUTHON SHEPIAU
CBY-nuanazoHa 3a nipefensl SKpaHa rnonobHble OTBEPCTUA B 5Kpa-
Hax MOTYT ObiThb pa3fiefieHbl Ha TP OCHOBHbLIX THIIA U3JTyyarTesei:

4 MaJible OTBEPCTUSl pasauuHON HopMbl 6e3 MeTaIMYecKuX
BHIBOJOB Uepe3 HUX (Hampumep, CMOTPOBbIE W BEHTUISALMOHHbIE
OKHA) NPEACTaBIAIOT COG0M OTKPbiThie KOHLLI BOTHOBOJOB;

4 MaJjlbie OTBEPCTHS, Uepe3 KOTOPhie NPOXOAST NPOBoAa ek~
TPOINUTAHUS WU METATMUIECKHME PYUKY YIIPABIEHMS, MOXHO pac-
CMAaTPUBATh KAK OTKPBITBIE KOHLIBI KOAKCUAMBHBIX JIMHUA;

4 1enu, NpONlOAbLHLIE pa3Mephl KOTOPbIX BoJbLIE JUIMHBI BOJ-
Hbl (EepUMETp [Bepeil, BEHTUAALIMOHHbIE XATI03U U T.1.), ABIH-
HOTCS 1LCJIEBBIMU U3NYYaTENAMU.

Hns ocnabnenus nznydaeMoit 3Hepruy uepes OTRePCTHsl pasiiny-
HOW opmbl 6€3 METAUTUMECKUX BLIBOLOB YEPE3 HUX MPUMEHAIOT
TPyOKM NpelenabHpIX BOJIHOBOAOB (no ¢GopMe OTBEPCTUA B IKpaHe),
JUTMHa KOTOPBIX ORPENENISieTCs B 3aBUCHMOCTU OF HeOOXOMUMOit BeH-
4MHBI Ocnabienyst 3HEPruy u ocnabisowei cnecobHOCTH TPYOKN.
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dna TpyboK Kpyrnoro cedyeHuns ocnabieHue Ha OOUH CaHTU-
MeTp JIMHbI PACCUMUTHIBAETCA N0 popMye

Dy =321 A, nBlom,

roe J , cM — puameTp TpyOxHu.
Hns tpybox npsiMoyronbHol ¢dopmbi ocnabaeuye Ha ORUH
CAHTUMETD ANVHbI PaCCUNTHIBAETCA TIO hopMmyie

9, =27/d, ab/cm,

rae d, CM — pa3Mep CTOPOHBI KBajpaTa WK 00JbILON CTOPOHBI
NpSMOYTOJILHIKA.

KoakcuansHele 0oTBepCTHS IPaKTMHeCKy OeCHperngTCTBEHHO
N31Y4alOT BLICOKOYACTOTHYO SHEpruio B moboM aunanasone. Of-
HUM 13 cioco6oB ocnabiesnss N3NyYeHNs B KOAaKCHAIbHBIX BEIBO-
[1ax sSIBNSIETCS 3aMOiHeHNe NPOCTPAHCTBA MeXIY LEeHTPATbHbLIM U
HapY:KHBIM NPOBOIXHHUKAMM MOMIOLIAIOMIMM MaTepUaioM (kap6o-
HUWIBHBIM Xee30M, rpacduroM u T.1.). M3nyyeHue BEICOKOYACTOT-
HOM IHEPTUM Yepes KOAKCHATLHEIE OTBEPCTHS MOKHO YMEHBUIMTh
TakKe ITyTeM IpPHUMEHEHUs CheuuaibHBIX (QUILTPOB, NpPOUTeil-
UMM U3 KOTOPBIX sIBAsIeTCS HUALTP, OCHOBAHHBIE HA COeIUHEHUH
BCTBIK JBYX KOAKCHAJIBHBIX JUHUN € pe3KO OTIMHAKLIMMKCA BOJ-
HOBBIMY CONpOTHBICHUSMHA. OHA TaKkast CTHIKOBKA OTPE3KOB Ka- |
Beneit obecreynBaeT 3aTyXaHue No MoHocTh 6oaee 10 ab.

Ocnabmenus U3NyYECHUs  IUEJEBBIMUA HU3IyYaTeasMu - [o0uBa-
OTCS  KOHCTPYUPOBAHMEM  CHEUMANILHBIX © YETBEPTHBOJHOBLIX
GUABLTPOB, MPEACTABASIOMUX COBOM KanaBky rnybunoi A/4. Ta-
Krne GUNbTP! 0oDecTieunBaloT yYMEHBILUEHME - TIPOHUKHOBEHUS
CBY-9nepruu 6onee 10 ob (HenoctaTok — y3KOHOJOCHOCTH MO
nyviarna3ony).

Bonee adbdexTrrHbIM CrIOCOOOM SKpaHUPOBAHUSA LeseH B Wik
POKOM AVAria30He YacTOT SIBASETCS. NPUMEHEeHWE MO LIHX
TIPOKIAJA0K FO BCeil npUHe: wean aubo obecrnevyeHne MmioTHOro
3JIEKTPUUECKOTO KOHTaKTa 10 BCEMY epUMETPY LLENTH.

3awAara npy NPOMBIILIEHHON 3J1eKTpoTepMuHd. B BLicOKOUacTOT-
HbIX YCTAHOBKAX JHJIEKTPUUIECKOrO U MHIYKIMOHHOTO HArpena
npuMeHsieTcs 1ubo oblliee IKPaHUPOBAHUE YCTAHOBOK, MO0 K-
paHUpoBaHue OTAEHbHbBIX BJI0KOB.

IIpn no604HOM 3KPAHNUPOBAHMUU OTHEJIbHbIE BHICOKOYACTOT-
Hbie MEMEHTHl (KOHIEHCATOPbI, TPAHChOPMATOPH!, HHIYKTOPbI U
Ip.) KPaHUPYIOTCH OTAENBHO.
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DKpaH KOHAEHCATOPA BHIMOJHAETCS B BUIE 3aMKHYTOH .KaMe-
pPbl Y13 METAJUVIMYECKUX JTMCTOB MY CETKM.

Dxpan TpaHcdopmatopa MpelcTaBiseT coboi MeTameIe-
CKHit KOXYX, KOTOPbIil BO n36eKanne reperpesa ycTaHaBIMBaETCS
OT HapyXHOH NOBepXHOCTU TparcdhopMmaTopa Ha PACCTOAHUM He
MeHee OIIHOTO ero paanyca. - ‘

DKpaH IL1aBIIBHOTO Wi 3a1<a110tmoro I/lH)lyKTOpa BBIMTOJIHSIET-
¢s1 1100 B BHfIe MOABUXHOMN METATMYECKON KaMepbl, OnycKaiolueh-
Cs1 Ha BpEMsl HArpepa W IOJHMMAaIOLIENEd 10Ce ero OKOHYaHWS,
OO0 B BUAC HEMOABMIKHOR KaMephi C OTKphIBaYoLIeics JBephIo.

B ycranoBkax AMINEKTPUUECKOro’ Harpesa 3KPaHNpOBAHUHIO
MOAJIEXKAT MIACTHHBI paboyero KoHgeHcaTopa v MULepsl, IOEBO-
ISLAE K HAM BLICOKOYACTOTHYIO FHEPTHIO. DKpaH MOXET BHIHOJ-
HSITBCH B BULE METALINYECKON KaMephl; mkada, xopoba 1 T.1.

CMOTpOBBIE. OKHA B 3KPaHUPYIONINX KamMepax W TeHepaTop-
HbIX YCTPOUCTBAX IKPAHUPYIOTCSH € NOMOILLLIO MENKOSUENCTON Me-
TATTAYECKON CETKW C TUTOTHBIM ‘KOHTAKTOM 10 TIEPUMETPY OKOH.

JIMHUY MTITAHUS] TEXHOTOTUYECKUX 3]IEMEHTOB BLICOKOYACTOT-
HOW 3HEPIruy NOJKHE ObITh BBIIIONIHEHBI KOAKCHabHbIMHU KabeTs-
‘MY WM 33KJII0OYEHB! B METAJIMYECKUE SKPAHbl. DKPAHBI KOMIUIEK-
TYKITCS - 9NIEKTPOONOKMPOBKOI, - UCKITIOYAIOMIEH - T0ayy BHICOKO-
4aCTOTHOH 3Hepmn npn OTKpblTHI/] WIW-CHSITUN 3Kpana

3.3.5. Samma or nocTomlﬂoro 78 nepeme}moro
'MATHHTHOFO 1OJ

w

W CToYyHMKY TIOCTOAHHBIX ‘1 NepeMeHHbIX MAFHATHBIX noJeii. Vx
BJIMSAHNE HA-OPraHu3M ueJoBeka. MCcTouHWKaMy NOCTOAHHOIO Mar-
‘HUTHOTO NOJis-Ha IPOU3BOACTBE SBASIIOTCS TEXHONOrn4eckoe 060-
pynoBaHue W IPOLECCHl, B KOTOPHIX UCTIONB3YIOTCH -3JIeKTpOMar-
- HATBl MTOCTOSAHHOrO TOKA, INThE. U METAJIOKEPAMMYECKUE MarHU-

Thl, a:IePEMEHHOr0 MATHHTHOTO ROAA yactoToi 50 Tu — paznuy-
~HBIe CHAOBHIE YCTAHOBKK, TOKOBERYILIME YaCTH MOIIHOr0 TEXHOSO-
TUYECKOro 060pyNOBaHMS U JIMHUM 3AEKTPOTIUTAHUS.
HeraTtusHoe BO3nedCTBUE MATHUTHBIX TOJEH BBIpaXKaeTcst B
- HapyilueHnu. yHKUIUI UEeHTPanbHOW -HePBHOM CUCTEMbI, cepaey-
HO-COCYANCTON CUCTEMBL U APYLUX CUCTEM OPTaH¥3Ma, UTO BiIeYeT
CHMXKEHHME: pabOTOCTIOCOOHOCTH, VXY UEHME - TICUXODPU3UOTOTH-
YECKOTO COCTOSIHUSA U YTHETeHU S 00IeH aKTUBHOCTH.

MaTeHCHBHOCT - MATHUTHBIX II0JIeH. XapaKTepu3yeTcs ~Mar-
HuTHOH MHaykuuei B, Tn (Tecsaa), NOTOKOM MarHUTHOW . WHAYK-
uuy D, B6 (Bebep) u HANPSKEHHOCThI0-H, A/M (aMIlep Ha MeTp).
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MarHuTHas dHAYKLMS XapaKTepu3yeT HarpasieHue NeHcTBus
MarHUTHOM CWIb! ¥ €€ 3HaYeHye B IaHHOW TouKe [oss. MazHumnas
" UHOYKLUA — 3TO BEKTOpHAS BEJIMUKWHA, YNC/IEHHO paBHas Cuie, C KO-
TOPOH MATHWTHOE MOAE AeHCTBYET Ha NMPOBOAHMK JUIMHON B IM ¢
TPOTEKAOLMM 110 HEMY TOKOM B | A 1 onpenensetca no Gopmyie
pt
i [[ >
rae B — maruurdaa wuayxkuus, Tn; F — cuna, aeficTByomas Ha
MPOBOAHUK C TOKOM, H; 7 — cua TOKa B IPOBOAHUKE, A; [ — BIUHA
MPOBOAHMKA, M.

Tlomox MAZHUMHOU uuaywuu - (bl/lawleCKa;l BEJIMYIHA, xapaK-
TEPU3YIOLIAS KONMYECTBO MATHWTHON MHIYKLMH, BO3LEHCTBYIO-
1ee Ha-eJIMHULY [Iomany nosepxHocty. [1oTox MarHWUTHOW NH-
AyKUAH D onpenesseTcea no dopmyne

D= Scosx

rae'S — miowans HOBEPXHOCTH, M o — YroJ MEXITY HallpaBieHn-

eM JeHCTBUA MarHUTHON MHAYKIMA ¥ HOPMAJILIO K IOBEPXHOCTH.

Hanpancennocms NMOCTOAHHOTO W NEPEMEHHOTO MarHHTHOTO
NoJIs — 970 GU3HYECKAT BEIMUMHA, XAPAKTEPUIYIOLIAA MarHUTHOE
TIOJIE W OTpegensiemast o dbopMyne.

Mq ‘
rue. ua ~.aBCOMIOTHAS MarHUTHAs IPOHULIAEMOCTD: ua' = Mgl ,
FO€ Wy — MarHuTHast NocTosHHas (47 107 Ta/m); B —™arduTHas
NPOHULIAEMOCTb CPEAbI.
o COOTHOWEHME 3HAUCHUII HAMPSHKEHHOCTH 'MarHUTHOTO MO
¥ MACHUTHOM MHAYKLUY. CllefyloLIee:
b MTa =800 A/m; 1 A/m = 1,25 mxTn.

Hopmupona}me M TUFMEHYYECKAs OUEHKA  MArHUTHBLIX T0Jeil.
HopMmupyeMsiMu - TapamMeTpaMy MarHUTHbIX ‘[tofeit apisiioTcs Ha-
MPSOKEHHOCTH MOJS U MArHUTHAS UHAYKHHS, [1PpeAerdbHO NOMyCTH-
MBI€ 3HAYEHUS, KOTOPHIX [1151 TOCTOSIHHOTO TI0JIst TIpeicTaBjeHbl B
Tabn. 3.8, a ang nepemeHHoro — B tabn. 3.9 u 3.10:

Crnoco0bI 1 cpeicTBA 3aIMUTHI OT MATHATHLIX ToJteit. TTpa 3aiuy-
Te OT-MarHUTHBIX HOMAEH NMPUMEHSIOTCS -OpPraHU3aALMOHHO-[IaHU-
POBOYHbBIE M TEXHHUUECKHE CIOCOBLI M CPeACTRA:
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Tabauya 3.8

TIpeneimHOo A0MyCTUMBIE 3HAYCHNS HANPSIKEHHOCTH it MATHHTHOMW HHAYKUMM

411 NOCTOARHOrO MardHHTHOro noas.

Bpewmsi Bo3- Oﬁnach BO3AEACTBHSA
LencTBus 3a -
pabounii Bce reno TloKkansHast (}\ouelmocm)
eHb, 4 )
Harnpsoken- MarsurHas Hanpsxen- MaruytHast
HOCTb, HHIYKUKS, HOCTb, HMHAYKUMS,
KAfM MTn v KA/M MTa
1.0 16,0 20,0 24,0 ©30,0
8.0 8,0 10,0 8,0 10,0

Tabauya 3.9

[penesbto nonycTHMBIC 3HAUCHAA MATHUTROIN nuayKuwm (B, ;) m HanpmkenroctT (M, )
[AePEMEHNBIX MATHHTHBIX (10JIeit IpH MMAY/ILCHOM BO3AEHCTBHU

Mponos- JuTeasHOCTh NAY3 MEXIY UMAYIbCaMU HnuteapHocTs nays
KUTED- p<2c MEXQY MMITYABCAMMN
HOCTbL | ih>2c¢
BO3JEH-
CTBMS, U " InurensHOCTL UMIYAbCA T, JIAUTENbEOCTS UMITYAb-
ca T,
T, 20,02¢ 10cs 1, <60c 002¢c< g, <10c
H, A/m B.mxTn | H,Alm | B,uxTan | H, Alm B, mxTn
<1,0 6000 7500 | 8000 10000 10000 12500
2,0 4900 6125 6900 8625 8900 11125
30 . 4000 5000 | 6000 | 7500 | 8000 10000
40 3200 4000 | 5200 | 6500 | 7200 9000
6.0 2000 2500 | 4000 5000 6000 7500
7,0 1600 2000 | 3600 4500 5600 | 7000
8.0 1400 1750 3400 | 4250 5400 " 16750

K pabote ¢ MCTOMHMKAMM MarHUTHBIX  [TONeH (MarHUTHLIMMT
MarepuanaMmy, .o6opynoBaHMeM) IONYCKaKTCa JHLAa HE MOJIOXE
18 net, npolwenuivie npegBapUTEIbHbIA B NEPUOLNHECKHN . OCMOT-
Phl HE pexe OAHOTO pasa B rofl. o oo '

Herounnkn MarumTHBIX TOJIel, pacrioaragMsie: B oﬁumx npo-
I/ISBOHCTBGHHHX NOMEUIEHUSIX, JOMKHB! BBIUIEISTHCS - B OTHENbHbIC
YYACTKY . Y CTAHOBKY, SIBJISTOLIMECS MCTOUHMKAMY MATHHUTHBIX NOJEH,
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Ta6auua 3.10

peaeanHo HOMYCTHMBIE YPOBHIH MATHHTHOMN MHAYKUAN (B, u.) v HanpsukennocTu (H )
fnepeMeHHOr0 MarHMTHOTO 110151 IPH HeNpepLIBHOM AeHCTBUR

IMporoikuTenn- | Obnacts BO3AEHICTRUS
HOCTb BO31eH- -
CTBMA, 4 o Bce reno " Jlokanbnas (KOHEYHOCTH)
H, Alm B, MxTn H, Alm B.mxTn
1,0 ‘ 400 500 1600 2000
8,0 80 100 800 1000

* IOJKHBI 6bITH YAATEHbI OHA OT OAHOM! W OT APYrux pa60lmx MecT
. He MeHee yeM Ha 1,5—2,0 m. :
«MaruuToMarkue» MaTepHalibi (Tpchq)opMaTopHoe KEJe30,
' KpeMHMeBas CTaib U Ip.) AOMKHBL pacronaraTthCst Ha pacCTOSHUHU
He MeHee 1,0 M OT YCTAHOBOK — HCTOYHMKOB MACHUTHOIO IO,
TaK KaK OHY MOTYT CTaTh AOTOJHUTEAbHBIMU UCTOYHUKAMU 3JI€K-
TPOMATHUTHOTO MO,
HamarnpdyeHHble MaTepyanbl JOMKHB XPAHUTLCS B CHIELMAIb-
HBIX TIpUCIIOCODNEHBAX (¢pMax»), KOTOPbie YACTUUHO -MIM TOJ-
HOCTBIO 3aMBIKAIOT MarHUTHBIE T10JTS. »
Has 3amiThl OT NEPEMEHHBIX MArHUTHBIX MONEH MOFYT HC-
HOJIb30BATHCA KPAHbl U3 PePPOMATHUTHBLIX MATEPUANIOB PA3THY-
HOUt KOHCTPYKLIMH.

3.3.6. 3aumTa OT JA3ePHbLIX U3TYYeHui

WM cTounnka u 6m03hhexTsl Ta3epHbIX n3ayuenuii. OnTHyecKyue
KBaHTOBble reHepatophl (OKI'), mnm nasepsi, OHCHVIBa}OTCH Kak
0JHO U3 CaMbiX MePCrIeKTUBHbIX NOCTHXKEH®I HAYKN M TEXHUKH
JIBAALIATOrO BeKa.

B nazepHoil TeXHUKeE KaK HacTH. KBaHTOBOI/l 3JIEKTPOHUKM TSt
reHepauny, mpeobpa3oBaHust ¥ YCUNIEHUs 3/1EKTPOMArHUTHBIX KO-
NnebaHii UCTIONB3YIOTCS KBAHTOBBIC SIBACHMS.

Cnoso sasep — abbpeBuaTypa aHminickoro BbipaxkeHusa Light
Amplification by Stimulated Emission of Radiation — ycuneune
CBETa BbIHYXHICHHBIM HU3TYyUEHUEM. ;

IMupoxoe npumenenne OKI B npoMbldieHHOCTH A7 06pa-
BOTKM MaTepuaioB (pe3ka, ToYyedHast cBapKa, CBEpACHUE OTBep-
CTUIl, 3aKanKa), MeIULNHE (JUArHOCTHKA, XUPYPruA [1asa, Heil-
POXMPYpPrus), BOGHHOM Jiejie, HayKe U APYruxX o6NacTIX CTaBuT
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BOMpOC O 3awuTe paboTaronX OT ONAcHBIX U BpeaHbIX (HakTo-
POB N1a3€POR U N1a3ePHBIX TEXHONOIMUECKHX YCTRHOBOK.

[1pu paboTe c UCTOYHMKAMHU Jla3epHLIX uanydeHunit (JIK) nep-
COHaJl MOXET [ONBEepraTbCs BO3ASHCTBHUIO MINYUEHUS BLICOKOMH
MHTEHCUBHOCTH B ynbTpadHONETOBOM, BUAUMOM M HHOpakpac-
HOM [Mana3oHax, BO3NeHCTBUIO PEHTTEHOBCKOro U PaguovacToT:
HOTO M3TyYeHMSs], BO3AEHCTBUIO BLICOKOTO 21EKTPUYECKOTO Hanps-
JKeHUs, a TAKXKE 3ara30BaHHOCTH M 3albUIEHHOCTH BO3AyXa — NpU
obpaboTke asepHbIM NYUYOM CHMHTETHYECKHX MAaTepUanoB
(cTexnoTeKeTonuT W Ap.). OAHAKO OCHOBHBIM NOPAXaKLIUM
dAKTOPOM  SBASETCA HMHTEHCHMBHOCTb JIa3ePHOFO  U3JYyUYEHMs
(1IpSAMOTO, OTPAXKAIOIEro ¥ PACCESTHHOTO).

JlazepHoe wu3NyYeHUE MOXKET [EHEPUPOBATHCA B HMana3soHe
IU1H BoJH 0T 0,2 1o 1000 MxM, KOTODBIii B COOTBETCTBUM € ORONIOTN-
YeCKUM IelicTareM, pa3buBaeTcs Ha clenyolne obJacTy CriekTpa:

4 yneTpaduoneroras — ot 0,2 no 0,4 MxM;

4 BrauMas — ot 0,4 mo 0,75 MKM;

¢ Ok HAg nHdpakpacHas — ot 0,75 1o 1,4 MKM;

4 nanbHas uHdpakpacHasa — 6onee 1,4 MKM.

Buonoruueckoe BO3AEHCTBME J1a3€PHOTO M3AYYEHUS 3aBUCUT
OT €ro UHTEHCUBHOCTH (2HEPreTUUECKO IKCHO3NLUNYN B UMITYIb-
ce H unv aHepreTUIeCKoil OCBELLIEHHOCTH F); INHBI BONHbBI U3JY-
YeHUs A, WIUTENEHOCTA UMNYIILCA T; YACTOTH CIEJOBAHUS UMITYIlb-
COB f: IPOIO/KUTENBHOCTH BO3EHMCTBMA £; TIOLIAAN 06)ydaeMoro
y4yacTka S; 6uonornyeckux ¥ GbUIMKO-XUMHUECKUX 0Cco6eHHOCTE
00nyyaeMbIX TKaHel W OpraHoB. :

buonoruueckue addextol JIU nenstcst Ha jBe TPYNIbL MEP-
BWYHbIE, BOZHUKAIOLINE B PE3YAbTaTe TEPMUUYECKOTO BO3NEHCTBIS
(opra"uueckye U3MeHeHNs B 0B6Iy4aeMbIX TKaHAX), 1 BTOPUYHBIE,
BO3HUKAIOLIME B PE3YNLTATE HETElJOBOTO BO3JEHCTBUS HA BeCh
opraHusM ((byHKUMOHANBHBIE HAPYUIEHUS! B UEHTPAIbHOM Heps-
HOM cUcCTeMe, CepaeUHO-COCYIUCTON cucteme U np.). [lepBuunbie
3bdekTsl 06YCNOBINBAIOTCS T[JaBHBIM 00pa3oM 3HEpPreTUUEeCKH-
MU XapaKTePUCTIKAMHU UITYYEHHUS, & BTOPUYHBIE — er0 KAUeCTBEH-
HbIMH napaMeTpamu (A, T, /1 1p.).

OCHOBHBIMY KPUTUUECKUMU OpraHamMu npu ob/1yueHrH azep-
HBbIM U3JIyYeHHeM SIBNSIOTCA FAa3a U OTKPLIThie Y4acTKy Tena (Ko-
xa). Haubonbyo ornacrocts JIU npencrasnsiet aas rnas,. Poro-
BHLA Y XPYCTANMK JIEFKO MOBPEXAIOTCS U TEPAIOT NPO3PAYHOCTh
NnoJ geiCTBUEeM M3NYYEHWH pasnyHbliX J1ana3oHoB. B nuanasone
0,4—1,4 MKM OIIaCHOCTb A1 3pEHHs PE3KO BO3pacTaer, TaK Kak
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019 3TUX AJIAH BOJIH ONTHYeCKasl Cpeaa Iiasa. ABlsercs rnpo3pay-
HOU 1 hOKycUpyeT Nonanaioiiue BO BXOJHOM 3padoK mia3a Usjy-
YEHUS Ha TIJIOCKOCTDb CETUATKU. DTO MOKET NPUBECTH K TOMY, UTO
OCBEIEHHOCTb CETYATKU MPEBLICUT OCBELIEHHOCTL POTOBULLI BO
MHOro pa3. B pe3ynbTaTe BO3MOXHO pa3pyLIeHUe W TepMOKoary-
UM . TKaHeN ¥ noTeps 3peHus. BepodaTHOCThL MopaxXeHus 3pe-
HMS yBEAMYNBAETCA. APy GONbilieM AUaMeTpe 3payuka, YTo MMEeT
MECTO B TEMHBIX HJIH €260 OCBEIUEHHbIX TIOMEILIEHUSX.

.- IHTeHCcHBHOE 06syueHNe KOXKU MOXET BbI3bIBATh- B- Hell pas-
JYHbIE M3MEHEHUS ~— OT Jerkux (YHKHUOHAMBHBIX, . CONPO-
BOXKIAWIIUXCS - IOKPACHEHUEM, [0 TAXKENbIX MATONOTHYECKHX,
BKJIIOUas omeptBenue. [lpy 3TOM BO3MOXHO ITOBPEXISHHE HE
TOABKO KOXW, HO W BHYTPEHHUX TKaHei K OPraHos, 0COO0EeHHO,
koraa ayd OKTI' doxycupyercs BuyTpn o0yvyaeMoi TKaHU.

HopMupopanne u rurneHuuecKas OUEHKa JazepHbIX M3JIydeHuil.
HopmupyeMbiMu napameTpaMmu /a3ePHOLO H3MyHeHUs ABNAIOTCA
3Hepreanec1<a51 akcnosnums (H, II)K/M ) ¥ ocpelieHHOCTh (F,
BT/M ), a Taxke aneprust W (k) u momnocte P (BT) 143nyqemm
KOTOpbIE CBSI3aHbl COOTHOLEHHAMU

:—VY— A E:—f—,

a a
rae S, — IUIoWanb OrpaHNYUBAIOLIel aNepTypsl, YEPE3 KOTOPYIO
TIPOXOAUT Ja3epHBbIi Ty4, M

[IpenenbHO AOMYCTHIMBIE YPOBHM JIA3€PHOTO nanyqeﬂmi (Hrpys
Enny, Wnny, Prigy) YCTaHaBIMBAIOTCA [IPX BO3NECHCTBUY Ha [1a3a U
KOXY [pU ORHOKPATHOM M XPOHUYECKOM OOJyueHMH Ui Tpex
anana3oHos 1iuH BoaH-(0,2-0,4 mxm; 0,4—1,4 w.cepiine 1,4 MkM).

[To creneun onacHoOCTH TFEHEPHPYEMOTO U3NYYEHUS Ja3€pbl
NoApa3nensioTCH Ha ueTbipe kKnacca. OnpeleneHne Kiacca jasepa
OCHOBAHO Ha CPAaBHEHMU €ro BBIXOAHO 3Hepruu (MOLWIHOCTH) H
TIpeAeabHO NOMYCTUMBIX YPOBHEH NPpH OQHOKPATHOM BO3eHCTBUN
reHepupyeMoro U3ny4eHus. ‘

K nmazepam I xnacca OTHOCATCH MOAHOCTHLIO Ge30MacHble
Jlazepbl; T.€. TAKHE 1a3ephl; BLIXOHOE NpsiMoe (NOTAMMUPOBAHHOE)
M3NIYUEHHUE KOTOPbIX HE TIPEICTARNSIET ONACHOCTH MpW O0ayYyeHuH
r71a3.1 KOXMU.

Jlazepwl I kpacca — 3TO Nasepsl, BHIXOAHOE WITYYEHHE
KOTOPbIX: TIPEACTABIAET ONACHOCTL ApY OONYYEHUM. KOXHM WIM Tia3
YEJIOBEKA TONBKO HPAMBIM M3TyHeHHEM ([IOUTMMUPOBAHHBIM MyYKOM).
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K naszepam Il xnacca oOTHOCATCS Ja3epbi, BHIXOIHOE
N3NyYeHue KOTOPBIX MPEACTABNSIET OMACHOCTh PK OOIYUSHUK T71a3
npsIMbIM B AUGDDY3HO OTpPaXKEHHbLIM HU3JTyYeHUEM Ha pacCTOSTHUM
10 cM oT oTpaxKarwlieil IMOBEPXHOCTH M 0P OOMYUSHUU KOXKU
TOABKO NPIMBIM HM3AYYEHUEM. DTOT KIACC PacmpoCTpaHseTcs
TOJBLKO Ha Ja3ephl, reHepUupYyIolie U3lydyeHre ¢ JJIMHOM BOMHEL OT
0,4 o 1,4 mxm.

JJazepw IV xnacca — 310 Takue nazepsl, AMPPY3HO OTpa-
’KEeHHO€ U3JIyueHUe KOTOPbIX NpeACTaBISgeT OMacHOCTL M1 a3 u
KOXU Ha paccTosiiuu 10 cM OT oTpakalouieit oBepXHOCTH.

Knacc onacHocTn na3epHoro uzaenus (TeXHOAOTMYECKO’ yeTa-
HOBKW) OTIpeeasieTcsl KIacCoM MCOIb3yeMOro B HEM Jazepa.

Knacc onacHocTH naszepa yctaHaBIUBAETCS TIpEeNNpUATHEM-3-
TOTOBUTEJEM IO BLIXOJHBIM XapakKTepPUCTHKAM M3JIyUeHUs pacuer-
HBIM METOJXOM.

T'urueHuyeckas oLEHKa Na3€PHOT0o U3NYUYESHUS, UK JO3UMET-
PUYECKUI ero KOHTPOJIb, 3aKII0YaeTCsl B COMOCTABAEHUN HOPMU-
PYEMBIX XapaKTepUCTHK JIa3€PHOTO M3NYYeHUusl Ha pabouyeM Mecre
Wi B paboyeit 30He ¢ NpeaenbHo JONYCTUMBIMK UX 3HAYEHAAMMU.

PaznuuaroT ase hopMbl JO3UMETPUUECKOrO KOHTPOIA — IIpe-
IYyOpeauTeNbHblA (ONepaTUBHBIN) AO3UMETPUUESCKUN KOHTPOMb 1
WHIVBUAYaNbHBIA H1O3UMETPUUYECKMNIT KOHTPOb.

Ipedynpedumenvhsili NO3UMETPUUECKUN KOHTPOAb 3aKJIKOYa-
€TCA B OMpefe/ieHUd MaKCHMMAJbHBIX YPOBHENH HOPMUPYEMBbIX
DHEPreTUUECKMX XapaKTEePUCTHK J1a3ePHOrO U3JYyYeHUs B TOUYKAX
Ha rpaHuie paboyueit 30HbI, a uHOUBUOYAAbHDIE — B U3YYEHIH ITUX
1apaMeTpOB M3Ny4HeHUsl, BO3AEHCTBYIOWIETO Ha rina3a (KOXy) KOoH-
KpeTHOro paboTtaloiliero B TeueHue padboyero oHs.

TIpenynpeauTesabHblil O3UMETPUUYECKUH KOHTPOJb Ja3€PHOTO
UBJTYYEHUS TOJDKEH MPOBOAUTLCS HE peXke OJHOTO pa3a B r'of.

CrocoObl ¥ cpeacTBa 3aIHATHI OT Ja3epHbIx uanyuenmit. s 3a-
LWIATbl OT JA3EPHBIX M3NYYEHUI MPUMEHSIOTCA KOJUIEKTUBHBIE U
WHAMBHIAYAJIbHBIE CITOCOOBI 3aLIMTHI, KOTOPHie MPUHUXNHAILHO
MOXHO pa3fieliTh HA OPTaHU3allMOHHO-TUIAHWPOBOYHbBIE U MHXKe-
HEPHO-TeXHUYECKUE.

OpeaHu3ayUOHRO-NAARUPOBOUHBIE CHOCOOD! U Cpedrmad 3alUThI

4 pallMOHAILHOE C TOUKM 3peHMs 0e30MacHOCTU pa3MellieHue
paboyuux MecT U Ja3epHOoro 000pynOBaHUST,

¢ nonyck K paboTe UL, NpoLIEAIINX CelMaibHoe obyueHue,
MEIUIIMHCKOE OCBUIETENbCTBOBAHUE, HHCTPYKTAX U T.4.;
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4 06513aTeNIbHOE BhIICNCHUE WK OrpaKaeHHe Na3epooracHoH
30Hbl AUCLUMTIMHAPHBIMHK Dapbepamy,

¢ yCTAHOBKA B IOMEIIEHNH He OoJiee OJHOTO N1a3epa (ecny AaBa,
TO WX CIENYyeT NOMeIaTh B CBeTOHENPOHHLIaeMble DOKChl);

4 HanpasiieHWe Jy4ya Ja3epa Ha OrHECTOHWKYI0 Y HEeOoTpaXxalo-
LIYIO CTEHKY;

# OKpacka IOBePXHOCTEM TTOMELIEHNA B UBETa C MalbiM Ko3d-
GUUMEHTOM OTpaKeHHs (TeMHbIe MaToBbie IiBeTa, MULUEHL — B
CBETJIbIN IIBET);

4 obecnedeHue B MOMEILUECHUN JOCTATOUHO MHTEHCHBHOTO ec-
TeCTBEHHOTO (K02 DHLIMEHT ecTeCTBEHHOI OCBELIEHHOCTH He
MeHee 1,5%) 1 MCKYCCTBEHHOrO (OCBELIEHHOCTh pa601mx NoBepX-
Hoctel He meHee 150 ak) ocrelenus; .

4 NpesynpeIUTeAbHbIR 103UMeTPHIYECKUH KOHTPONDb fa3epHo-
ro U3JIyyeHUs.

Hudcenepro-mexunuveckue cnocobbt i cpedcmea 3alllATHI:

4 YMeHblIeHHE MOILHOCTY UCTOYHMKA (€C/IM [T03BOJISET TEXHO-
norus);

# YKpbITHE TeHepaTopa ¥ JJaMIIbl HaKauykKKd CBETOHEIIpOHHIIae-
MBIM 3KPaHOM,; )

4 yCTpOCTBO ONIOKUPOBKU, UCKItoUalowel paboty reHeparo-
pa npy OTKPBLITOM MJIM CHITOM KOXYyXe, a TakKe DIOKHPOBKY BXOI-
HBIX ABepeH B IIOMeIleHne yuacTka Wiy 6OKCOB;

¢ repefiayda JJa3epHoro ayya K MUILEHU N0 CBETOBOAAM KJIH 110
OTpaHNYEHHOMY HEMpPO3pauHbIM 3KPAHOM NPOCTPAHCTRY,

4 [IpYMEHeHMe AUCTAHIIMOHHOIO YIIPaBNeHUs, a TaKXe Cur-
HaJIbHbIX YCTPOMCTB.

K undusudyasvroim cpedcmeam 3alimthl, NMPUMEHSIEMBIM [pU
NPOBENEHUY TYCKO-HAIaN04YHBIX 1 PEMOHTHBIX paboT C OTKPBIThI-
MU JIa3¢pHBIMK YCTAHOBKAMHM, OTHOCATCA CPENCTBA 3alLUTHI [71a3 1
nvua (3aluTHBIE OYKH, WKTKKW, HACalKK), CPEACTBA 3allUThl PYK,
crielanbHasg onexaa. v -

IIpu BblAaYe CPEACTB UHAWBUAYANbHOW 3ALIMTHI YUUTbIBAETCS
[UTHHA BOMHBI M3YYEHUS Y ONTHYECKas [MIOTHOCTb CBETOMDUIBTPOB.

OnTuyeckast MIOTHOCTL CBETOMMALTPOB, MPHMEHSIEMbIX B 3a-
LATHBIX 04KaX ( [ ), LOMKHA YA0BAETBOPATH YCIOBMIO

H}\ > 10 ]g ’V]aKC(E\ddKC) HB’
Hyyny (Enpy)
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a JUTsl U3JIyueHust ¢ AMMHON BonHbl (A) ot 0,4 1o 1,4 MKM U BbILLIE:

W (P
ﬂ)\ 210 lg MaKC( MaKC) , lIBs
Wnny (Papy)
te Hy e Evacer Waake: Puaxe — MAKCHMallbHble 3HAYeHMs

HOPMUPYEMBIX MapaMETPOB NA3EPHOrO M3NydeHua B paboueit 30-
He; Hn,uy , Enﬂyv WH,HY , Pnﬂy — TIPEeIebHO-IOMYCTUMBIC
3HAYEHUS 3TUX NIAPAMETPOB [TPY XPOHNYECKOM OBJYUEHUN.

3alMTHbIE JTUUEBBIE HIUTKYU TIPUMEHSIOTCS B TeX Cilydasx,
KOT[a JIa3¢PHOE M3JIyYeHUE NPEACTABISAET ONACHOCTb HE TOJbBKO
151 TJ1a3, . HO W JUIS KOXKH Jula. IlepeyeHb HEKOTOPBIX 3aLUMTHBIX

* OYKOB, LUTKOB U HaCaJoK IIpuBefeH B Tabm. 3.11.

IIpn Hananxe pe3oHATOPOB Ta30BBLIX ja3epoB, pabOTAIOILNAX B
BunumMoit obaacty cnektpa (0,4—0,75 MxMm), IUIST 3aLUUTH 1a3 [IPH-
MEHSIOTCsI 3aUTHEIE Hacanku (3H).

Tabauua 3.11

HexoTopbie MapKH 3aUTHBIX 0UKOB, UMTKOB M HACAAO0K, PEKOMEHLYeMbIX
’ ' AR 3aMIMTHI 17133 0 KOXKH JIHIEA

1 | Mapky oukos Mapxka cseto- | IMamaszoH 3aiuuTsl, MKM Onruyeckas

dunsTpos _ TUTOTHOCTh
. 3H_22-72-C3,C22 Cc3C22 . 0,63-0,68; 0,68—1,2—1,4 3:6; 3
3H4-72-C3C22- |C3C22 0,63-0,68,0,68—1,2—-1,4 3;6:3
CcC231 0C23-1-  * {0,4-0,53 - : 6
3H62-117 : m7 - 0 106=11 ‘ 4
3H62-0K oxX . 0.2-0,51 3
2 Mapka wurka Mapka cBeto- | [AManasor 3aluThl, MKM Ontuieckas
dbunbTpa : MJIOTHOCTD
H®IT2 a7 10,6 2
3| Mapka Hacanku [ JnuHa BOJHKL MKM (T a3epa) MakcumansHast
) MOILHOCTb, BT
3H-0,44.1 o . 441 ) 3—4.

(rennit-xagMueBbiil)

3H-0,488 488 3-4
. (aproHOBBLIM)

3H-0,51(0,58) - 0,51 0,58 L 3-4
(Ha napax Meg) .




YMeHblUeHUe JeHCTBYIOLUErO. Ha oneparopa M3JIyueHus
(Hon) TIPU  MCIOAbL30BAHUM XalaToB, [€pPYaTOK U JAPYrux
CPEACTB 3ALUUTHI U3 TKAHKW MOKeT ObITh PAaCCUNTAHO 110 CIENYIO-
et bopmyne:

g =HK,",

rae K — xoodduuMeHT nponyckaHus TKanu (Jis. TKaHeil besoro
useta K = 0,06—0,08); m — uncio cioes TKaHU.

3.3.7. 3amura o1 YIABTPAdNONETOBOTO HANYYEHUS

Ucrounnkn v 0no3ddrekThl yIbTpadmoieTOBOIO MH3JIyUeHH.
YnbrpaduosieToBbie U3NyYeHUS 3aHMMAIOT CIIEKTPAJLHYIO 00-
JIACTb, JEXALLYIO MEXAY CAMBIMM JAMHHBIMY BOJIHAMY PEHTIEHOB-
CKOTO M3NYYEHHMS U CaMbIMH KOPOTKMMU BOJIHAMHM BHIMMOTO
cnexTtpa, 1.€. o1 0,2 no 0,4 MxM.

B 3aBucumoctu ot 6103 deKTOB, Bbi3bIBAEMBIX ViIbTpadHOE-
TOBbIM M3JlydeHHWeM, YKa3aHHbIH AMAaNa3oH pa3jesiercd Ha TpH
OCHOBHbIE YaCTH: .

4 JVIMHHOBOJHOBOH (OJKHee M3nyuyeHMe) ¢ IIMHON BOJHB
ot 0,4 no 0,32 Mxwm;

4 CPEAHEBOJMHOBON (3pUTEMHOE U3JIyUeHHEe) C MIUHOMNM BOJHBI
ot 0,32 no 0,28 MKrm;

4 KOPOTKOBONHOBON (0axKTepuunaHoe M3HY‘{CHH€) C UHHOM
BOJIHBI MeHee 0,28 MKM. . .

MowHe M eCTeCTBEHHBIM MCTOYHUKOM ynmpadmoneTono-
ro nanyuenns (YOHW) sipaserca coaHeyHasd paguvauusg, Koropas
6narogaps ctparochepHOMY O30HOBOMY CJIOK Ha MyTH K 3emie
3HAUNTENLHO ocnabaserca B amanasoHe ot 0,25 no 0,35 mxm.
OnpenenesHoe BiusiHUe Ha ochiabnenue Yd-uzayueHus oxasblpa-
10T TakKe o0naka ¥ 3arps3HeHHOCTb aTMocdephl MbLIEra3oBo3-
AYWHBIMWA. OTXOAaMM NTPON3BOJCTBA.

HckyceTBeHHBIMU . UCTOUHMUKAMU Y D-U3NiydeHUs . ABASIOTCS
JlaMObl HAKaJIMBAHWS, Ta30pa3psaHbIE TaMITbl, CBAPOUHbIE arHiapa-
ThI, TJ1a3MEHHBIE TOPENKH 1 J1a3€Phi. ‘

YnsTpaduoneroBoe ulnyueHue xapakTepusyercs aBoiicTeen-
HbIM AEHCTBUEM Ha OPraHM3M: ¢ OJHON CTOPOHBI, OMACHOCTLIO
nepeobiyuenus, a ¢ Apyroil — ero HeoBXOAUMOCTBIO IS HOp-
ManbHOro PYHKUMOHHPOBAHUS OPraHN3Ma Y€0BeKa, TOCKONAbKY
Y-yun sBAKAIOTCS BaXKHBIMHU CTUMYASTOPAMU HEKOTOPHLIX OUO-

196



JIOTMUYECKUX MPOLECCOB, 8 TOM YuUCIe CUHTE3a pAla Ouoaoruue-
CKN aKTHBHbIX BewlecTs {Hanpumep, Butamuna D).

Obayuenue mopeit YP-1yuaMu MOXKET BbI3BaTh IPUTEMHOE W
KAHUEPOTEHHOE AeHCTBHE, DPUTEMHOE MTPOABISACTCS B NOKPACHE-

HUNM ¥ aurMeHtauuu («3arap») koxu (npm A< 0,32 MxMm), a
KAHLEPOreHHOE — B HAKOXHbIX PAKOBLIX 3aboneBanusx (npu A=
=(,23-0,32 mxm). Tlurmenrtauus KoOXu €GBASAECTCH HOPMANbHOW
¢oToxuMiueckoll peakuved U He BIEUET HUKAKUX OCIOXHEHWUH.
Oua CTaHOBUTCS 3aMETHOI y esponejiues rpu BenmuuHe Y-
uanyueHus, pasHoit npumepto 0,03 Il)K/CMz.

Ilon sosnelicTeeM Yd-uzaydyeHus ¢ IAMHOH BONHBI OKOJIO
0,288 mxm MoryT HabmoxaThesa doroannepruyeckue peakivy, a
obnyueHue rnas 3HAYMTENLHBIMU YPOBHIMHU NPUBOAUT K BOCHA-
JIEHNIO KOHBIOHKTUBB! (KOHDBIOHKTHBHMT) U POroBoii 060R0uKH
(xepaTur).

Hopmuposanue u onenka yiabTpadinoierororo uzaywenns. Tax
KaK yibTpadyoNeToBoe U3NYUEHME OKa3blBaeT NBOWCTBEHHOE
JieficCTBUE Ha JIojelt, TO npu HOPMUPOBAHUM AOMYCTUMBIX 3HAE-
HM1 YUUTHIBAETCS HEOOXOIMMOCTb OrPaHUUEeH s ero npu oNbINX
UHTEHCUBHOCTIX W obecrieyeHre HeoOXOAUMBIX YPOBHEH IUisl
IIpeaOTBpaILEeHUS YIbTPadUONETOBOM HEAZOCTATOUHOCTU.

HopmupyeMbiM fapaMeTpoM yAbTpadHoIeTOBOrO W3Iy4eHus
saeigercst apuremHas noza (OTH) B apax. ITo MoLIHOCTH ONMH 3p
(A=0,29 MKM) paBes OAHOMY BATTY.

TlpenensHo gonycTumoe 3HaquVIe spuTeMHON no3pt DT,
pasHo 600900 Mx3p-MUH/ em?, Insg npodpurakTMki yabTpado-
NETOBOW HENOCTATOUHOCTH HEOOX0AUMa PUMEPHO [ecATast yacThb
OTIH,, , » T-€. nopsiaxa 60—90 MKop -MuH/ cM2.

Ouenxa 6axTepUUMAHOTO. feiicTBrg Y ®-u3nyueHns nporu3BoauT
ca B 6akrax (6). g obecrieuenus dakTeprLMAHOTO dbheKTa Y<D—n3-
JIYUEHNS ero YPOBEHb JO/DKEH ObiTh He MeHee S0 MKO -MuH/ oM

daxkruyeckue MOMHOCTY Y D-u3nyueHus Ha paccTosiHuu 5—
30 cM o1 sKpaHa AUCINes He JOKHbI npesbitliaTh 10 BT/M?'.

Cnocodnl M cpeacTsa 3ammThl. 3ampta oT Y D-panyueHus 3a-
KIIOYAETCA B NPUMEHEHUY CHEIOAEXK bl ¥ 3AlUUTHBIX OYKOB (Ha-
NMPUMED, IIPH CBAPKE) C pa3inuyHOM CTENEeHbIO MPO3pavyHocTH B 00-
glacth Y O-uznyverus. Ioanyo 3awury oT yabTpacdUONEeTOBOrO
H3IydeHus 10 BceMy crnekTpy obecreynpaeT MISKCUrAAC U TAXKeE-
Jioe CTEKJIO, collepXKalliee OKMCh CBHHUA TOIIIMHON 2 MM 4 oJree.
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3.3.8. 3amuTa 0T HH(PPAKPACHOTO H3JIYIEHUS

Hcrounnxku 1 6uodpdextnr undpaxkpacuoro uznydenus. Uncdpa-
KpacHoe (Teriosoe) uznyyenme (MK) usnyvaercsd nobbiM Harpe-
TBIM TEJIOM, TeMIiepaTypa KOTOPOro MpeBeliLaeT 3HaucHue abdco-
JoTHOrO Hyng. Ero gmanazon mpoctupaercs o1 .0,75 MM 1o
1000 mxm. Harpersie tena, uMerollme Temrepatypy- sbitie 100 °C,
ABIASAIOTCS ICTOYHUKAMHU . KOPOTKOBOJIHOBOTO Manydenns (A=0,7—
0,9 MxM). C yMeHbLIEHNEM TeMIIepaTypbl Harperoro teta or 100
no 50 °C HUK-umznmyuenve xapaKTepmyeTc;{ B OCHOBHOM JJIMHHO-
BOJIHOBBIM CIIEKTPOM.

Ha npowusBouctse uctouyHukamMu MK:usnyueHus spisiroTcs
HATpEThIe TTOBEPXHOCTH O6OpYIOBaHUSA, 00pabaThIBAEMBIX A€Ta-
Jnett u 3ar0TOBOK, Pa3fU4HEIC BMABI CBAPKY, nnasMeHHo 0bpa-
60TKHM M ADp.

OcHoBHBIM 0103¢dEKTOM I/IK-M3nyqu14ﬂ SIBNIACTCS. TenJIo-
BOH, TaK KaK U3NY4YeHUs ¢ JJIUHON BOJIHEL Hosee 1,5 MKM nodTH
TONHOCTHIO TIOTIOIIAINTCA OuonoruyeckumMu TKanamu. [Toatomy
NP JUINTEILHOM IpeOBIBAHNY YesoBEeKA B 30He M3NMyYeHUus BO3-
MOXHO HapyllleH/e MeXaHH3Ma TEPMOpPEryJlsaluy, BOIHO-CONes0-
TO peXXumMa ¥ T.IL.

BoaneitcTBue MHTEHCHMBHOrC KopoTkoBonHoBoro MK-uznyye-
Husg (A<1,5 MKM) Ha OTKpPBITble YHACTKH TeNd YeJOoBeKa MPOsBIS-
IOTCSI B BUE OXKOra KOXH, PACIIMPEHNM TPOCBETa KAMWUIAPOB U
yBeIWYEeHUN MUTMEHTAauy KOXu. Pe3ynbTaToM BO3HEHCTBHA ero
Ha rj1a3a MOXET SABUTLCS O3KOT KOXN BeK (apuTeMa 1 00pa3cBanne
my3bipeii). [oeTopHoe Bo3merictBue MK-u3ayyenus Ha riaasza Mo-
KeT NMPUBECTH K XPOHUYECKOMY BOCHANEHUIO BeK, MOMYTHEHUIO
XPyCTaNnKa, CrasMy 3padka, 0dKOTy CeTHATKU U Jp. -

HopmupoBanie ¥ oOueHKa HHppakpacHoro u3mydenus.! Onac-
noctk obnyuenus MK-nyuyamn-onenmusaercs 1o BeiWduHe TUIOT-
HocTy niotoka sHepruu (IH13), xoTopas He AOJKHA MpeBRbILLATH
3HAYEHUH, ﬂpl/lBe)IeHHHX B Ta6n 312,

Tabmuya 3.12
3iauentisl LIOTHOCTH NOTOKA 5Heprm| ‘ ‘
Qbyuaemast roBepXHOCTS Tena, % ' M9y, 5 Br/m?
S0mbonce R
50-25 00
He Gojee 25 100
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Kpome pomycTumblx 3Ha4eHUN [IOTHOCTH MOTOKA IHEPrUu
OTPAaHUYMBAETCA TAKXKE U TeMIeparypa HarpeThiX NOBEPXHOCTEN.
Ecnn temnepaTypa uCTOYHMKA: (1,.;) Terna He npeshimmaer. 100 °C,
TO HOBEPXHOCTE 000DYROBAHMS NOJIXKHA UMETh TeMOEpaTypy (I 1),
He npesbiwatowyio 35 °C, a npu £, > 100 °C 1, , <45 °C..

Cnocobnt u cpeactBa 3amwrsl.  OCHOBHBIMM criocobaMu 1
cpencrdamy 3ainThl 0T MK-u3nyueHuil ABISIOTCS: CHIDKEHUE WH-
TEHCHBHOCTH M3AYYEHMS MCTOYHYKA, 3KPaHUPOBAHUE MCTOUHMKA
win pabodero Mecra; UCHOIL30BAHUE CPEACTB WHIAWBUAYANbHOMN
3aL1ATL; J1e4eOHO-TPOUIAKTUUECKHE MEPOTIPUATHS.

Haubonee pacripocTpaHeHHbIMU CPEACTBAMM 3aiiUThl oT UK-
W3JTY4eHWs] SBASIIOTCS OTpamuTeNbHble YCTPOMUCTBA, T.€. KOHCTPYK-
Uy, oTpaxawmoupe win nomomaimonue MK-msnyvyenus. Kow-
CTPYKTHBHO 3KPaHB! MOTYT BBIIONHSITECA U3 OOHOU MM HECKOJIb-
KUX N2apajUIe/IbHO Pa3MELICHHDIX C 3a30poM I1acTUH. OxaxmeHue
MIACTHH MOXKET OCYILECTBIATBHCH €CTECTBEHHBIM WIM TPHHYIN-
TeNBHBIM CIIOCOOOM.

Orpaxaroune ycTpoicTBa M3roTaBIUBAIOTCS K3 JIKCTOBOTO
aNnIOMUHYS, 0€10¥ XecTH, aTIOMUHHEBON (bONbru, yKperuieHHoON
Ha HecylleMm matepuaie {KaproHe, cetke). C 3TOH LUEabi0 MOXET
KUCMONL30BATHCSA CIWIMKATHOE 3aKaJleHHOE CTeKIO ¢ TUIEHOYHBIM
OKMCJIO-OIOBSIHHBIM - IIOKPBITMEM U JIETUPOBAaHHBIMU J00aBKaMU,
[IPEBOCXOMASLIMM 10 CBOMM OTpaXkaTeAbHBIM CIIOCODHOCTAM 9Kpa-
Hbl U3 CTAIMHUTA.

Jns TeronornoueHuss MOTYT UCIONb30BATHECA MeETalihye-
CKU€ CETKY, apMUPOBAHHOE CTEKJIO, BOASHbBIC 3aBECHI.

Jna npeloTBpalleHUs 0XOTOB NPy NPUKOCHOBEHMH K Harpe-’
TbIM NOBEPXHOCTAM [PUMEHSETCA UX TENION30NALNSA C TIOMOILBIO
Pa3IMUYHBIX MATEPUANIOB W KOHCTPYKIMI (MUHepanbHas - BaTa,
CTEKJI0BaTA, acbect, BOMWIOK M T.11.).

B xauecTse cpencTe MHAWBMIYANIBHOM 3aIUMTH IPUMEHSIOTCS
¢ubpoBLie U HIOpaNeBbie KACKW, 3alllUTHBIE OYUKM, HATOJOBHbIC
MACKH C OTKMIHBIMU 3KpaHaAMK U Ip.

JHeuedbHo-pouIaKTUYECKME MEPOTIPUSITUSE BKIIOUAIOT NpenBa-
pUTENbHBIE Y [IEPUOIMUECKUE MEIMLIMHCKIE OCMOTPBI B LENSX Mpe-
JAYNPEXAEHHS U paHHel AUarHOCTUKN 3a00/1€BaHIi Y paboTalowmX.

-3.3.9. 3aumrTa oT HOHU3HPYIOIMX H3JIyYeHHI

- EcrecTBennble ¥ HCKYCCTBEHHbIE HCTOYHUKY HOHM3UPYIOUIAX H3-
Jygennii., MOHM3UPYIOLMMU H3YyYeHUSMU Ha3bIBAIOTCH - U3J1yde-
HUSA, KOTOPbIE CHOCOOHBI IPAMO WIM KOCBEHHO HOHH3MPOBATH
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cpeay (BellecTBo), T.€. CO3MABATb B HEll 3apsiXKEHHbIE aTOMBbL U MO-
NEKYbl — HOHbI PA3HOTO 3HAKA.

Paznuuaror XopnyckyiasipHoe ¥ GOTOHHOE HOHU3UPYOLLIee 13-
jlyueHue. :

Kopnyckynsproe uonusupyrouiee usnydenue TPENCTaBASeT CO-
001l MOTOK 3JleMEHTAPHBIX YaCTHLL C MACCOH MTOKOS, OTAMYHON OT
Hyas. Takue yacTuLbl 006pa3yloTcd NPU PafMOaKTURHOM paclaje,
JeNEeHNH ALep B aTOMHOM peakTope, SAepHBIX MPeBpalleHusx, a
TakXke Npu paboTe yCKOPUTENeH MIEKTPOHOB U APYTHX 3JIeMEHTap-
HbIX YacTull. K KOpnycKyJaApHOMY HM3JIYNEHUIO OTHOCATCS O~ U
B-yacTuLbl, HEWTPOHDLL (1), MPOTOHHL (p) U AP.

DPomonroe usnyuerue — 3To NOTOK INEKTPOMATHUTHBIX Koleha-
HU, KOTOpbIe PAacTIPOCTPAHSIIOTCS B BaKyyMe C MOCTOSIHHOMN CKO-
poethio 300 000 xMm/c. K Hemy oTHOCATCA Y-U3JIyUyeHME, XapaKTe-
PUCTHYECKOE M TOPMO3HOE PEHTreHOBCKOE U3nydenne. OHK pa3nu-
YaloTCs YCNOBUAMNU 00pa30oBanyd, ATHHONR BOJHBI U 2HEPTUEH.

EcTecTBeHHBIMM NPUPOIHBIMM HCTOYHMKAMU VOHU3UPYHO-
HIMX U3JTYYEHUH ABIAIOTCH BLICOKOIHEPreTHUECKMEe KOCMUYecKue
YACTHUbI, COHEUHAS paUalusl, KOTOphie MPU B3aUMOAEACTBHY C
atMocdepoit 3eMiu, TepAst CBOK SHEPTHIO, MOPOXIAIOT palu0ak-
THUBHBIE U30TOIbl U BOMBLIOE KONMYECTBO BTOPUYHBIX U3JIYUYESHHUIA.

Kpome Toro, B 3eMHOII KOpe paccesHbl TaKue JOATrOXUBYIHUE
paiMou30TONkl, KakK Kannit-40, ypan-238, Topuir-232-u apyrue, as-
JISIOLIMECS UCTOUHVKAMM O- ¥ B-4acTull, Y-KBAHTOB U Ip.

Pacrian ypana ¥ TOpMs COMpOBOXAaercd oOpazoBaHueM pa-
[MOAKTUBHOTO rasa pafioHa, KOTOPBIi N3 FOPHBLIX MOPOJA NOCTOSH-
HO MocTymnaer B atMocepy u ruapocdepy, pacrpocTpaHsasiCh Mo-
BceMmecTHO. [Ipu pacnage pajnod obpasyeT AOYEPHME WIOTOIMLI
CBHMHLA, BUCMYTa 1 1lononus. [lenouka pacnaja pagoHa 3aBepilla-
€TCs CcTabuNbHbBIM HM30TOMOM cBUHUA-206. {ouepHune NPOAYKTHI
pacnaja pafoHa, MOMNanas B AbXaTelbHble TYTH M erkue, pacra-
[AloTCA, BhIAEAAS O-4aCTHLIb,

EcrecTBeHHbLIE PAUMON30TONbE BCTPEUAIOTCA B 11000 MOUBE,
OJIHAKO WX KOHUEHTpalus DOabILE BCEro B rpaHNTax, MOHOLMTAX
W TYMHO3eMaXx.

Htak, KOCMHUECKHE U3TyUeHUs 1 H30TOMbI 3eMHOI KOPhI CO3/1a-
10T €CTECTBEHHBIN panrualinoHHbi hoH 3emnu, obianarouni oHY-
3UPYIOUIM CBONCTBOM W sIBJsIIOUIMICA crnenuduieckum it Kaxk-
A0 MecTHOCTH (K ipumepy, B bpaswinuy B wrare Puo-ne-2Kaneipo
B MOHOLIUTHBIX MOYBAaX COMOEPXKUTCA TOPUM, pamuauvioHHbId don
nmocturaer 10 m38/r, a B wrtate Kepano 8 Unnum — no 28 mM38/r).
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K uckyccTBeHHbIM (TEXHUYECKUM) MCTOYHMKAM OTHOCSTCH
YCTPOWCTBA KaK CIieUMalibHO CO3HAaHHBIE LISl UCITOJb30BAHUS U3-
JIY4eHUsI, TaK ¥ B By MOOOUHOro npoaykra gesTenabHOCTH. Han-
fonbwMil BKIIaA B HOpMUPOBaHUE pagualMoHHOTo (hoHa 3emiu
BHOCSIT PaJHOAKTHBHbIE BBINAAEHHs OT B3IPLIBOB ATOMHbBIX M Tep-
MOSIIEPHBIX  YCTPOMCTB, BHIOPOCH aTOMHBIX 3JIEKTPOCTAHUMMN U
NPEATIpUATHN 110 nepepaboTKe siepHOTO TOMIKBA, BRIOPOCHE 30-
JIbl TETJIOBBIX. ANEKTPOCTAHLUIA, COMEepKALlle eCTECTBEHHbIN pa-
NMOaKTUBHBIN TOpuit U panuii. K TeXHUYeCKUM MCTOUHUKAM OT-
"HOCATCST TAKXKE YCKOPUTENY dNeMEHTAPHBIX YaCTULl, MOLIHbIE 00-
JyyaTelbHblE YCTAHOBKM, amraparhl Os JydeBOi Tepanuu, pa-
JHOU30TOIMHBIC TECPMOINEKTPUUECKHEe TeHepaTdphl, pPa3indHbIEe
u3MepuTelbHble NPIOOPH! (TOJUIMHOMEDDI, ITIOTHOMEPHI, BJIATO-
MEpBHl, BICOTOMEPHI, CUTHAAM3AaTOPHl YPOBHS XXWUAKOCTH W AP.),
HEUTPAIA3ATOPH! CTATHUECKOTO 3JIEKTPUUECTBA, 3J1eKTPOKapIuo-
CTUMYASITODPHI, TIOXKapHBIe H3BELaTeln U 1.

TaknM o6pazom, yenoBeK U Guocdepa 3eMiau TIOCTOSIHHO 101~
BEPrarTCAd BO3NENCTBUIO CPaBHUTENLHO HeOOJBLIOTO €CTECTBEH-
HOro panuaiioHHoro dona. OnHaxo OypHoe pa3BUTHE ANEPHON
SHEPTeTUKH U UWIMPOKOE UCNONL30BaAHNHE UCTOUHHUKOBR M3JIyuYeHUS
APAKTUYECKH BO Beex cepax Yenopeueckor aesiTeIbHOCTH CO30a-
-JI TIOTEHLIMANIBHYIO YyIpo3y 3arpsasHenys 6uocdepnl panyoakTB-
HBIMUW BENIECTBAMM M PagWuallMOHHON OMaCHOCTM ISl HaceleHus
3emnu. Iloatomy npobiema 3a1UNTHL OT WOHN3UPYIOIIUX H3JIyye-
Huit (paguaunonHon Ge3omacHoCTH) mpuobpena B HACTOSLIEE
BpeMS MEXAYHApOIHOE 3HAYEHHUE. "

BosnukunoBenue siepHbIX HOHU3MPYIONMX H3Jdyvenni. OOmiens-
BECTHO, UTO J1060E BEIIECTBO MW XUMUUECKUN 3EMEHT COCTOUT
13 MOJIeKyJ U aToMOB. COIJIacHO IlaHeTapHOM MOAE/IN aTOMa aH-
ranitickoro ¢usuka J. Pesepgopda (1911), aapo atoma COCTOUT
U3 MMOJOXUTENABHO 3apIXXEeHHbBIX MPOTOHOB 1 HEHTPANbHbIX HEM-
TpOHOB. IIPOTOHBI M HEATPOHLI UMEIOT ODOlitee HAa3BAHUE HYKAOH.
Boxpyr siiipa BpaualoTcst 110 CBOUM 0pOUTaM OTpULIATENLHO 3aps-
XKEHHbIE 3JIEKTPOHBI. DNEKTPUUECK NI 3apaj siApa paBen cCymMmap-
HOMY 3apsiiy 3JIeKTPOHOB, NO3TOMY aTOM B LI€JIOM 2JEKTPUUECKU
HEUTpaIeH,

Slnpa aTOMOB OZHOrO W TOTO Xe JeMeHTa. Beernaa CoJepsKar
OfMHAKOBOE YMCAO MPOTOHOB, HO KOJWUYECTBO HEHTPOHOB B HUX
MOXXET ObITh Pa3HbIM.

ATOMBI, UMEILIKE A1pa C OJMHAKOBLIM YMCAOM NPOTOHOB, HO
pasnUvAIOLMecs MO YKUCILY HEUTPOHOB, OTHOCATCS K PA3HOBUIHOCTAM
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OIHOT'O U TOI'0 XK€ XMMWUYECKOTO 3/IEMEHTA M HA3BIBAIOTCS (30/10MaMi.
YT00b! OTIMYUTL WX JIPYT OT APYra, K CUMBOJNY 2JeMEHTA MPUITUCHIBA-
€TCS YHC/I0, paBHOE CYMMe BCeX YacTHLL B Ape HAaHHOTO W30Tora.

IMonHoe YuCao IPOTOHOB U HEWTPOHOB { HYKJIIOHOB) HA3bIBAET-
CSl MACCoBbIM HUCAOM U ABISIETCSt MEPOM CTabMIBHOCTH aapa. HeM.
BaMXKe K KOHIY Tabnuubl Menaeneesa paciojIoKeH 3/E€MEHT, TeM
BopLlIe MaccoOBOE YHCIIO, TeM Honblie HEUTPOHOB B SAPE U TEM
MeHee YCTOMYMBBI 3TH sapa.

Spa Bcex IpOTOHOB 00Pa3yI0OT FPYHIY HYKJIHIOB, HEKOTOPBIE

. A3 KOTOPBIX SBIIAIOTCA CTaBWIBHBIMH, T.€. IPY OTCYTCTBUM BHEI-
HEro BO3NEHCTBMSI HE MPETEpPTEeBarOT HUKAKMX MpeBpalieHuil, a
GOJBLIMHCTBO HECTAOWIbHBL, T.e. MOCTOSHHO MPEBPAMAIOTES B
JpyTHe HYKIUIL 3a CUET MPEBpAileHUs HEHTPOHOB B IPOTOHLL
BDTOT IPONEEC HA3BIBACTCH paduoaxmugusim pacnacom, a TaKoi
HYKJIMI, — pacduoryKauoom.

DNEKTPOHHB! gApa PacoiaraloTcss Ha opduTax B CTPOroi rno-
CJleloBaTeIbHOCTIL ‘Ha OmKaiiiel K aapy opbute MOXeET Haxo-
IuThesl He Oonee 2 BNEKTPOHOB, Ha crenytomelt — He 6onee 8, Ha
Tpetbeil — 18, nanee — 32. .

Ilepexon aToMa U3 OZHOFO COCTOSIHUSA B IPYroe COIPOBOXKIa-
€TCA CKAyKooOpasHbIM M3MeHeHUeM U ero sHepruu. Ilpu stoMm
APOMCXOIUT JIMb0 usjydenue, Jubo MOTIOUIEHNE CTPOrO (PUKCH-
POBAHHON NMOPLVM DHEPTUU, Ha3biBaeMOH keanmom.

Pactajy pagdoakTHBHBIX ATOMOB COIPOBOXIAETCS BBLIXOLOM
(ucnyckanueMm) o, 87, BT-HACTHL, KOHBEPCUOHHBIX 3NEKTPOHOB,
Y-KBaHTOB, MHOINA PEHTIEHOBCKOTO -M3TydeHMst. YHCIOo snepHbIX
NpeBpatieHuil He BCerga COBMafaeT ¢ YHC/IOM HCMYLIEHHBIX Jac-
THIL U E1IE PEXE — C YUCIIOM MCNYCKaeMbIX Y-KBaHToB., YT0bh On-
penesiuTh YUCHO YACTUI] WY Y-KBAHTOB, UCITyCKaeMBIX Ha pacriaf
sipa, HeoOXOAMMO 3HaTh CXeMY pacriafga JaHHOTO pagVOHYKINAA.

CxopocThk pacnafa paziMUHbIX PAAHOHYKIMIOB HEONUHAKO-
BA: ONHU PACTANAIOTCSA OYeHb ObICTPO, Apyrue — o4eHb MeleH-
Ho. BpeMms, B Ted4eHHe KOTOPOFO pacrnafaeTcs MoA0BMHA BCEX aTo-
MOB paiM0OaKTUBHOTO IIpENapaTa, Ha3blBAETCS nepuodom noaypac-
nada T, (K nipuMepy, Neproj nojypacnajga ypaHa-238 paseH -
4,47 mapp nert, a itoga-131 — Bcero 8 cyT). ,

Kakapiii paiiiOHyKIME UCIIyCKAET CTPOro OTIPEAEHCHHOE U3~
JIydeHye C XapakTepHoit sHeprueid. [lo aTuM M3nydeHUSIM ycTa--
HaBauBaXoT pagvonyna. Hanpumep, uesunii-137 npu pacnage us-
Jyyaet 6eTa-4acTHLbl ¥ TaAMMA-KBAHT, [IPEBPALLAsACh B CTAOMABHBINA
npotoH Gapuii (puc. 3.12). Crponuuit-90 ucryckaer feTa-9acTuny
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v 06pasyeT UTTpuit-90, KOTOPHI B CBOIO OYepelb pacnalaercs C .
UCTIyCKaHVeM Takxe Geta-uacTutisl. [LyTonmnit-239 uziydaet Tsxe-
1ble anbda-4acTiusl ¢ 0UeHb 601b1I0M sHepruei. Yucno pacnanor
He BCerga COOTBETCTBYET KOJMHUECTBY MCIIYILIEHHBIX YACTHL, TaK
Kax MpyY KayKI0M IpeBpalieHH UX MOXKET BhIIENSITHCS HECKOIBKO.

546 x2B 2270 xaB
AN A
\\B-Hacmqa ,/ B-dacvua
\\ // )
\ /
29,15 net 644
O o O

CrpoHuuin-90 Wttpui-80  Hupkonnin-90.

661 kaB
514 kB

Y-KBaHT
47 Buactmua
Ve

30 ner
Lieanin-137 Bapwii

5, 16 xaB

a-yacTula

26,4 Thic. net _ ~ 713-10° ner
o/

MnyToHun-239 Ypan-235

Puc.’3.12. Pacnag HEKOTOPBIX PAIMOHYKAMAOB
4epHOOBUTECKOrO BrIOpOCa

Yucno pacnafarommxcs aaep (SnepHbIX. npespalteHuit) dy s
oTIpelieIeHHOM KOJAUYEeCTBE BEIECTBa B TEUEHME OlPEeNeAeHHOr0O
WHTEPBAJIA BpEMEHW df Ha3biBaeTCs paduoarxmusnocmoio (A), T.€.

A=dN/|di-

EnvHnLel aKTUBHOCTH HYKNMAA B MCTOYHUKE ABJSAETCS Ol
HO AJepHOE [IpeBpalleHie Uy ONUH pacial B cekyHay. (pacr/c).
B cucteme CH ata enmmua MoNyunIa Ha3BaHNe 6el<1<epenb (Bk);
1Bk = I pacn/c.

BHecucTeMHAas efyHIIA AKTUBHOCTY kopu (Ku) onpenemeTca
KaK aKTHBHOCTE TAKOTO- YHIC/A PAINOHYKIMIA, B KOTOPOM nponcxonm
3,7-10'° axros pacraja B CeKyHIY.
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PaznuuaioT paanoakTHBHOCTb UCTOYHMKA (B MCTOYHUKE) Kak
MEPY KOJAWYECTBa PaAMOaKTUBHOIO BELIECTBA, BbIPAXXEHHYIO UMC-
- JIOM PallOaKTHUBHLIX IpespattieHuit 8 cekyHay (BK), yIeabHyo ak-
TUBHOCTbL KaK KOHLEHTPALHIO aKTUBHOCTH B Macce paflioakTHUB-
Horo Bemiectra (bK/Kr), o6beMHYI0 aKTUBHOCTb KakK KOHL[CHTpa-
MO aKTUBHOCTY B 00beMe pAMOAKTUBHOIO BELLECTRA (BK/M ).a.
TAKXE TUIOTHOCTD 3arpA3HeHMs KaK KOHUEHTPALMIO aKTUBHOCTHU
Ha MOBEPXHOCTU TEPPUTOPUU (BK/M ).

DKCIEPUMEHTANBHO YCTAHOBJCHO, 49TO YMUCIO pajlOaKTHB-
HbIX aTOMOB JAHHOIO PaJMOHYKIKIA YMEHbINAETCS CO BpEMEHEM
M0 3KCMOHEHLWANLHOMY 3aKOHY:

N(t)=N(0)exp(-Ar),

rae N (0) — KOJINYECTBO PALNMOAKTHBHAIX ATOMOB B HaYaibHbIL MO-
MeHT BpeMeni (1 = 0); A — rnocTosgHHas pacrnaia, XapakTepu3syloLias
CKOPOCTb YMEHBLIEHHS YMC/IA PANMOAKTUBHBIX AIEP, ¢

AKTUBHOCTb (A4) pagvoHYK/IMJA CBs3aHa C YHCAOM panuoax-
TUBHBIX aToMOB (N) B HCTOUHUKE B AAHHbI MOMEHT BpeMeHM
COOTHOLLIEHHEM

A=AN=0,693-N/T, -

Macca ofHoro atoMa paBHa m,/N,, (tne m, — aToMHasa Macca; '

N, =6,022. 102 mons~! — wmeno ABOI‘aﬂpO), TI03TOMY T107THAS
Macca PagUOHYKIIMAA 1, COOTBETCTBYIOIIAs aKTUBHOCTH A = | BX,
pasua (r/BKk) o

T,
/71=N-’7—1-”—: 1/223 ,
Nys 6,022-10%°.0,693

e Ty, — nepron nosaypacnana; c.

- HekoTopsie XapakTepuCTHKN MOHUSUPYIOIIMX W3JIydeHnil. Arv-
ha-usayvienue (O-14CTUNA) — DTO NMOTOK YACTUL, SABNSIOWKUXCS Sil-
pamy atoMma reaus u obaamalnmuvx ABYMs eIMHUllaMi 3apsia.
DHePrus’ o-4acTul, MCNycKaeMbiX pazJIMYHBIMK paJuoHYKANIA-
MU, TEXUT B rpefenax 2—8 MaB. I1pu aToM Bce fi1ipa naHHOTO pa-
OUOHYKIIMAA UCTIYCKAOT O-YaCTHLIL, 06aaloine OgHOl U ToM
Xe aHeprueil. Yem Oonbitie 3HePTUst YaCTHULIbI, TEM fonblile HORU-
3alusi cpefibl B enMHuIe 00beMa MACChl Cpenbl AU Ha eIHHUIE
IUTHHBE NYTH. Abda-aacTiibl 061a8at0T Hau00AbIIER NOHU3UPY-
JOIIEH CITOCOOHOCTLI0O M HauMMeHblel MpoHMKaloweil crnocod-
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HOCTBIO 110 CPABHEHUIO C APYTUMY UOHUZUPYIOLIMMH U3YUYeHUs-
MH. VX yhmenbHas MOHU3aLMa u3Mensercd oT 25 po 60 Toic. nap
WOHOB Ha | ¢cM MyTH B BO3AyXe, a JUINHA npobera, T.e. MyTh, NPOH-
JEHHBbIN YacTilell B BelieCTBe A0 € TMOJIHOM OCTaHOBKH (T10T10-
1LEHMS ), B BO3JAYXE COCTaBAAeT 8—9 cM, a B OMOIOrHUeCcKOoi TKaHu
HECKOJIBKO JIeCATKOB MUKPOH (nopsika 30—100 mxm).

Anbda-qacTHIIbf UCOMB3YIOTCS U1Si HOHU3AUWK Ta30B, CO3/1a-
HUst 2aTOMHBIX 6aTapei ¥ UCTOYHUKOB BbICOKOTO HATIPSKEHMS.

OnacHpIMKM YYacTKaM{ OONYUYeHHst C-9acTHHAMK SIBISIOTCA
JOJNIro He3a)KUBalollKe OXOTH Ha KOXKe TOoCJie KOHTAKTA ¢ UX MOLL-
HbBIMB MCcTOYHMKaMu. OcO0EHHO OMacHO MOMNaJaHWE O-9acTull
BHYTPb OpraHu3ma.

Bema-usnyenie NpeicTapngeT coboM MoTok 3aekTpoHoB ()
win nporouos (BT). [pu pacnaze saep B-akTUBHOMO paiyOHyKITi-
14, B OTIMYYE OT O-PACTala, PAITHYHbIE S1pa JAHHOMO PalMOHYKIH-
Ja WCMyCKaioT B-qacmuu Pa3NMYHOK 3HEPTAN, TTO3TOMY SHEPreTH-
yeckyil cnextp B-uacTHil HenpepbiseH. MakcUManbHAas HEPrus
B-yacTHLL ¥ U3BECTHBIX B HACTOSIILIEE BPEMS PANMOHYKIWIOB MOXET
nocturats 3,0-3,5 MaB. Tlo cpaBHeRHIO ¢ O-9acTULlaMHU, $-u3iyde-
HHE MMEET CYLIECTBEHHO MEHBLUYIO MOHM3UPYIOLLYIO CIOCOOHOCTD
(okoji0o 100 map voHOB Ha | CM NyTU B BO3AYXE) U 3HAYMTEIHHO
GOIBIIYIO [POHUKAIOLLYIO CIIocoBHOCTh. [Ipober BuacTuil B BO31yxe
coctapasier 1500—1800 cM, a B OMONOrMIECKUX TKAHSX — 10 2,5 CM.

Bera-yactribl UCMIONB3YIOTCS AR ONPEASNeHUs TMIOTHOCTH
HEKOTOPBIX BEILECTB, TOMLMHb JIACTOBBIX MATEPHMAIOB U MOKPbI-
THIf U B JPYrUX M3MepUTENbHLIX Mpubopax. OHM NpelCTaBIAIOT
TIOBBILIEHHYIO ONMACHOCTL 1M r71a3, BbI3BIBAS KaTapakTy.

Helimpanshoe usayuenue (HEUWTPOHbBL) TIPEACTABRASIIOT COOOF
MOTOK 9MeKTPUUECKU HEWTPANbHBIX INEMENTAPHBIX HacTull. Heii-
TPOHBI BO3HUKAIOT NPH SACPHBIX peakuusix U paboTe ycKOpsiio-
WIX Y BHEPTeTHYECKHUX SAEPHBIX YCTAHOBOK. Tak Kak HERTPOHLL
HE MMEIOT IJNSKTPUYESCKOrO. 3apsifia, TO NP MPOXOXKAEHUN Uepes
BELECTBO OHY B3aHMORCHCTBYIOT TOJIBKO ¢ anpami atoMos. B pe-
3ybTaTe 06pasyoTes M6 3apsKeHHbIe YacTHLbL (pa OTAAUM,
TIPOTOHBI, HEHTPOHBI), THGO Y-U3NYUEHUE, T.€. BTOPUUHOE H3Nyde-
HUE, BbI3LIBAIOUIEE HOHN3ALIMIO CPefibl.

Tlo xapaxrepy B3aUMOIACHCTBHS CO CPEROM, 3aBHCIIEMY . OT
YPOBHSI DHEPTHK HEeHTPOHOR, OHHM YCIOBHO PA3ACIAIOTCS Ha YETbl-
pe rpymnnbl: TerioBbie -HeilTpoHsl (10 0,5 k3B); npoMeXyTouHbie
(0,5-200 xoB); 6nicTpiie (200 koB — 20 MaB); pengaTuBucTCKUe
HeilTpoHb! (cBbile 20 MaB).
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HeiiTpors! 006/1ana0T 60/b1IOH . IPOHHUKAIOWEH - CIOCOBHOC-
Tb1O, 3aBUCSILEN OT UX DHEPIUM U COCTaBa ATOMOB BelliecTBa, ¢ KO-
TODbIMM OHH B3aMMOMENCTBYIOT.

Pomonnvte eudsi uzAYHEHUA, AMEIOIIME 3IEKTPOMATHUTHYIO
npupoay (y-u3nyueHue, peHTreHOBCKOE Bi3iydeHne), obnaJaroT Ha-
UMeHbLIE MOHM3MpYIOWiei U HanboJsblIeH TTPOHMKAIOLIEH Cr1o-
CODOHOCTBIO, UeM 0COOEHHO ONacHbl, TaK KaK MPUBOAAT K TiyOuH-
HOMY NOPaKEeHMIO BHyTpeHHMx OgFaHOB

aMMma-u3nydyeHue (10 ~10%? ['u) BO3HUKAET npu ﬂnepﬂbrx
NpeBpalleHUsIx MW [pyY aHHUTUAALKME YacTUL, T.e. B pe3yibTaTe
PagMOAKTHBHOIO Pacriajla HEKOTOPBIX HYKIIUIOB psAfa BO30YXKAeH-
HbIX COCTOSIHUI sep aToMa (Nepexoia aTOMOB M3 OHOTo JHepre-
TUYECKOTO COCTOSIHUS B APYroe) B Ipolecce AJepHbIX peaxuyii.
MaxcuMasbHas SHeprus y-1y4ei nocmraeT 3 MaB.

PeHnTreqosckoe uznyyeHue ( 1()1 -10" T'u) Bo3HMKAET KpOME
ANEPHBIX TIPEeBPalllEeHN! B PEHTTEHOBCKMX TPYOKax B pe3yibTaTe
3eKTPOHHOW 6oMOapIMpPoBKY aHOAA {(XapaKTePUCTHUYECKOE U3ITy-
YeHHe) ¥ PE3KOro TOPMOXKEHUS 3NEKTPOHOB B BELLECTBE (TOPMO3-
Hoe nnyyeHue). boMbapauposka aHOJA /IEKTPOHAMM MTPHBOIUT
K BbIDABHMBAHUIO DJIEKTPOHOB U3 BHYTPEHHUX 000J04YeK HEKOTO-
pbIX aTOMOB aHOMAA, B Pe3yJbTATe YEro Ha MX MECTA MepeXOlLsT
3JIEKTPOHbBI U3 BHELLIHUX 000JI0UEK TEX XK€ ATOMOB, YTO CONPOBOXK-
HAeTCs XapaKTePUCTHUECKMM  M3ydeHueM. B3amMoneiicTys ¢
SHEPreTHUECKMM NoJeM Sifipa aToMa, 3MeKTPOHbI TOPMO3ATCS, U
HX IHEPrus 1npeodpasyercs B IHSPrHUIO TOPMO3HOIO U3NYYEHUS.

PeHTIEHOBCKME W3AYUEHUS MOTYT BOIHHUKATH B AIOGLIX-3j1eK-
TPOBAKYYMHBIX npubOpax, B KOTOPHIX AHOJHOE HAMpPSKEeHUe COo-
CTaBJISIET HOPSAKA AeCATKOB Y COTEH KMIOBOJILT. DHEPTUs peHTre-
HOBCKMX Jiyueit nocturaet 1 MaB u onpenensercsa no dpopmyie

E=hv= h_c ,
) : A
rae /1 — noctoauHas ITnanka, pasHas 6,623- 10727 9pr/c; v — vacrora -
UINYUEHUS, e — cxopocm pacnpoctpaHeHuss U3Ay4YeHUsi B
BaKyyMme, paBHas 3- 1010 ¢M/c; A — [UTUHA BOJIHbBI, CM.

PeHTreHOBCKYE JIyud 00ONaflaloT HE3HAYMTENLHBIM MOHU3UPY-
IOUMIM JecTBHeM (HECKONLKO fap HOHOB Ha 1 cm npobera B Bo3-
nyxe) n BONbIIOA ryO6HHON MPOHUKHOBEHUS, YeM, KaK ¥ TaMMa-Jiy-
4M, ONAacCHb! Ui BHYTPEHHHUX OPraHOB YejloBeKa.

[MpoxoxaeHue GHOTOHHOTO: UBNMYYEHUS (Y-U3JIydeHHe, PeHTre-
HOBCKOE€ M3JIyUeHME) uepe3 BELECTBO B OOILEM He MOXET ObITh
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0XapakTepru30BaHO fOHATHEeM npobera. BTo obycrnoOBAMBaeTCs
TeM, 4To ocnabieHyie MOTOKA 3/eKTPOMArHUTHOIO U3jlyueHus B
BELIECTBE [IPOUCXOOUT TIO IKCMNOHEHUMANLHOMY 3aKOHY,
0CODEHHOCTbI) KOTOPOTO . ABAAETCS OTCYTCTBUE BO3MOXKHOCTH

" I 9KCTIOHEHIIMabHbIX KPHUBbIX NEPeceKaTbCs ¢ OChio abcLnce.
DTo 03HAYAET, YTO KaKO¥ Ob HM Gbiia TONLIMHA CNOS BELIECTBA,
MONHOCTHI0 OCNAGUTh MHTEHCHMBHOCTb (POTOHHOTO M3NYYeHUs
HEBO3MOXHO. [Nist 3apsKeHHBIX Xe uacTunl (o, B, ) cywecTyer
MHUHUMalbHasl TONLLIMHA CNOM BeillecTa-nornorutens (npober),
Tle TPOMCXOAUT NOJNHOEe MOMIOUIeHUE WX TOTOKaA.

Bo3aeiicTBHe HOHN3MPYIOIIX U3MYIEHHI HA OPraHM3M 4e10BeKa.
CreneHb BO3AEACTBHA VOHM3NPYIOLIMX U3NYYEHWH HA OPraHu3Mm
Y€J10BEeKAa 3aBUCHT OT A03bl M3MYUEHUS, MOILIHOCTY, IIOTHOCTY KO-
HU3aLVN M3JIYYeHMs, Buaa obayuyenys, NpOoLOaXKUTENbHOCTH BO3-
necTBuA, MHANBHAAYANbHOA 9yBCTBUTENBHOCTY, TICHXOMU3NONIO0-
TUYECKOro COCTOSIHUA Opranu3Ma u ap. [lon BansHueM MOHU3UDY-
IOIMX W3NY4YeHU B XXWBOM TKaHU B pe3yjbTaTe IIOTrNOLEHUSs
3HEPIr¥Y MOTYT APOUCXOAUTL CAOXKHbIE PUINUECKHe U BHOoNoTH-
yeckue npoueccsl. MoHuzaunsa n so3byxaeHue TKaHel NpuBoaaT
K pa3pbiBy MOJEKYISIPDHBIX CBSI3€M U W3MEHEHHIO XMMHUYECKOU
CTPYKTYPbl Pa3/iMUHBIX COeIMHEHUH, MexaHU3Ma MuTto3a (nene-
HUSA) KJIETOK, XPOMOCOMHOr0 anmnapara, 6J0KupoBaHUIo npouec-
coB obnoriecHus 1 auddepeHIUPOBARNR KIETOK.

Haubosiee 4yBCTBUTENbHBIMM K AEHCTBUAIO PaMalluM SBISIOT-
051 KNETKM MOCTOSSHHO ODHOBASIIOILMXCS TKaHeil u-0praHoB (KocT-
HbIY MO3T, NOJIOBbIE JKENe3bi, CeNe3eHKA ! Ip.).

YxazanHble U3MEHEHUS HA KIIETOYHOM YPOBHE MOTYT. IPUBO-
JIUTb K HapylleHusAM DYHKLUHA OTHEeNbHBIX OPraHOB U MeXOpTraH-
HbIX CBs3€i1, HAPYLLEHHIO HOPMATBHOIM XW3HEAEATENBHOCTH BCETO
opraHmnsMa 1 x ero rubenn.

O06nyueHue opraHuamMa MOXeT ObIThb BHELIHNM, KOraa HCTOY-
HUK M3JIYUEHHS HAXOAMTCS BHE OpraHM3Ma, ¥ BHYTPEHHUM — 11pu
NnonajgaHuy paguoHyKIMIOB BHYTPb OPraHKM3Ma yepes MnuilieBapu-
TEALHBINM TPAKT, OPraHbl AbIXaHUS ¥ KOXY.

Ilpn BHelurem obayueHuMKn Hauboyiee OMACHBIMU SIBJSIOTCS
HEMTPOHHOE, FaMMa- ¥ PEHTTeHOBCKOe N3ny4eHus. Anbda- 1 bera-
YaCTHULIbl K3-3a UX HE3HAUYUTENbHOI TPOHUKAIOWIEN CIOCOOHOCTH
IPHUBOAST B OCHOBHOM K KOXXHBIM NOPAXKEHUAM.

BryTtpeHHee 061y4e€HNe OfTaCHO TEM, YTO BhI3bIBAET Ha Pa3NIny-
HbIX OpraHax AOJro He3aXXUBaIoUMe S3Bbl.
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Hapyiienrs 6unosoriaueckitx NpoleccoB Moryt OuiTh 1160 06-
paTUMbIMH, KOTAA HOpMalbHas padoTa KJIETOK O0JYUYEHHON TKaHN
[I0JIHOCTbIO BOCCTAHABNMBAETCS, TMDO HeOOPATUMBIMU, BELyHIUMHU
K NOPaXEHMIO OTHEAbLHBIX OPraHOB WM BCEro OpraHm3Ma W BO3-
HUKHOBEHUIO JIY4eBO 60I€3HN — OCTPOI WM XPOHNIECKOH.

Octpasa dopma ryyeBoii 60j1e3HU BO3HUKAET B pe3yiibTare 00my-
YeHMd OONbIIMMU J03aMK B KOPOTKUI TIPOMEXYTOK BpeMenu. Xpo-
HUYECKME MOpaXKeHUs pa3BUBAIOTCA B pe3Y/bTaTe CUCTEMATUYeCKO-
ro ofbnyyeHns 1 MagbiMu-Bo3amMu. HeraTnBAble Duonorndeckue 3d-
heKTbl XPOHUYECKOTO 00/1yUueHMs HAKAIUIMBAKOTCS B OpraHu3Me B
Te4yeHue JUTUTCILHOTO BpEeMEeH! M Malo 3aBHCAT OT MOLLLHOCTH J03bI.

ObayueHue JHOAeH WOHU3UPYIOILMMUY UBJIYYEHUSIMH MOXET
MPHBECTH K COMATUYECKIM, COMATO-CTOXaCTUUECKUM U FeHeTh4ec-
KMM MOCAEACTBHUSAM.

Cowmatnueckue 2 dexTst NposSBAIOTCS B BUIE OCTPON Wi
XPOHUUECKOU Ty4eBoil 00JIe3HM BCETO OpraHU3Ma, a TakKe B BUMIE
JIOKQTLHBIX JIYYEBbIX TIOBPEXKICHUIA,

CoMaTocToXacTHYeCKre peakilud OTHOCATCS K OTHajleHHbIM
MOBPEXIEHNAM B BUAEe COKpPalleHUs! MPOJOJKUTEIbHOCTH XU3-
HY, 3NOKAYECTBEHHBIX M3MEHEHU KpoBOOOPA3yIOIIUX KIETOK
{11e11K03bl), OTIYXOJH Pa3UUYHbIX OPraHOB U KJIETOK.

leHeTuyeckne 3¢heKTsl MPOSBASIOTCA B NOCHEAYIOILUX MO-
KOJIEHUSX B BUIIE PeHHBIX MYTaUMil KaK pe3yiIbTaT neicTsus 0b1y-
YeHUsT Ha TONIGBbIC KJIETKYW MpPH YPOBHSX N03bI, HE OMACHBLIX AN
JaHHOTO WHAUBMAA.

OcTpas jydepad 60Ne3Hb XapaKTepusyeTcsl HMKJINYHOCTLIO
NPOTEKAHUs CO CAEAYIOIINMHA TIEPHOZaMM: Mepuoa MepBUIHOM
peaxiliu; CKpbITHIM nepuon; nepyon dbopMupoBaHusa 0Hone3Hu;
BOCCTAHOBUTEABHBIA IMEPUOJ; NMEepHO OTIAJEHHBIX MOCAEeICTBUMA
v ucxon 3aboneBaHusl.

XpoHuueckast yiydepast 00Je3Hb (HOpMUPYETCST MNOCTENEHHO
Mpy ANUTENLHOM K CMCTEMAaTHUECKOM OONYyUYEeHMM O03aMu, npe-
BbLULIAIOWIUMUI NONTYCTUMbIE (U OMIU3KUMU K HHM), [1pY BHELLHEM
M BHYTpeHHeM 00Ny4eHUH.

Jlyuyeras Hosne3Hb MoxeT ObITh erkoi (1 creneHsb), cpelHei
(Il crenennb) u Tsaxenoit (I crenens).

ITepBas creneHb. JjiyueBoil 6ONE3HYM NPOSABASCTCA B BUIE
He3Ha4YMUTEeNbHONH TOoJIOBHOU OONM, BSUIOCTH, ¢NaboCcTH, Hapylie-
HUM CHA; anneTuTa U ap. )

‘BTopas CTerneHb XapaKTepU3YETCs YCUIEHHEM yKa3aHHbIX
CUMIMITOMOB Y HEPBHO-PETYASTOPHBIX HAPYIICHUI ¢ IOSBiICHUEM
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GYHKUMOHATBHON HeIOCTATOYHOCTH NUILEBAPUTEILHBIX XKe/e3, HepE-
HOW W CEpACYHO-COCYIUCTON CUCTEM, HAPYILIEHUEM HEKOTOPBIX
OOMEHHDBIX [IPONECCOB, CTOMKOM JefiKOo- ¥ TPOMOOLMTONIEHUEH.

IIpu TpeTbeil cTemeHM KPOME TOr0 pa3BMBACTCS aHEMUS,
‘TIOSIBASIETCS pe3Kasi Jeilko- M TpOoMOOLMTOTIEHUS, [POUCKXOINIT
aTpoduvecKue MpoLEecchl B CIM3UCTON XeayrOYHO-KUILIEYHOTo
TPaKTa ¥ K3MEHEHMs B LIEHTPAILHOM HEPBHOM cUcTeMe.

OTnaneHHble TOCAEICTBUS JYyUeBOit OONAE3HM IIPOSIBASIOTCS B
[OBBIIIEHHON NpPenpacnooKeHHOCTY OpraHu3Ma K 310KaYECTBEH-
HBIM OIYXOASIM Y DONE3HAM KPOBEHOCHON CHCTEMEI.

OnacHOCTb paiXOHYKIHUAOB, MONABIIUX BHYTPbL OpPraHu3Ma,
O0YCIIOBIMBAETCS PSIOM MPUIUH; OCHOBHBIMN M3 HUX SBISIOTCS
CITOCOOHOCTh HEKOTOPBIX PAAMOHYKIWIOB U36HpaTeNbHO HaKar-
JIBATLCS B OTOENbHBIX OpraHax, yBeludeHue BpeMeHu o0nyuyeHus
JIO BbIBEIEHMS HYyKIWMIA U3 OpraHu3Ma i €ro paguoakTUBHOTO pac-
najga, pocT ONAaCHOCTH BEICOKOMOHU3UPYIOWNX ¢~ i f-yacTul, Ko-
TOpPLIE MATOOTIACHBI TIPU BHEWIHEeM 001ydyeHun.

HopMupoBatie 1 rurdeHIIECKast 01eHKA HOHUIUPYIOUMX U3Jyde-
i, Ouenka 6uonornyecknx 3phexTos Npu BO3AEHCTBUN MOHA-
3UPYIOIIHUX U3NYUEHHU I IPOBORUTCS [0 KONUUECTBY IHEPTUU, KOTO-
pas DOTIOLIAETCS BELICCTBOM, U CTENEHN MOHU3alluM BelIeCcTBa.

C oToit LIeAblo KaK KOJHUYECTBEHHBIE XapakTepuCcTuKu (mapa-
METPHI) U3NyUYeHUst MPUMEHSIOTCS noraoueHHas no3a ( I
skcnosuuonHas 1o3a ( ., )-

Hoznomennasn 0oza OTpeNeIsSeTCs KaK KOJAWMIECTBO IHEPruu
(A E), norioueHHoi eqrunnei Maccel Bettectsa (Am ), T.e.

norn ) n

_AE  Jbxf spr

Hnom - —A; > . Ip.

KT

Envauueit nsmepeHuil nornomeHHoi 1o3bl 8 cucteme CH -
naetcs rpeit (I'p). BuecnucremHoi equuunueit ssasiercs pan (1 I'p =
=1-Hx/kr = 100 apr/r = 100 pan).

IornoweHnas 103a U3NYyUEHUS 3aBUCUT OT CBOUCTB U3Niyde-
HUA U norjoiaoilei cpenbl. OHa Cay:XKUT OAHO3HAYHON Xapak-.
TEPUCTUKON MOHUINPYIOIIETrO U3JIYUEHHUS 10 ero BO3HAeiCTBUIO
Ha cpely. DTO 006yCNOBICHO TEM, YTO MEXIY fmapaMerpaMH, Xa-
PAKTEPUIYIOWUMKU TAKWE BUAB U3AYUEHUS, KaK O-4aCTULLbI,
‘B-4acTHLIbI, IPOTOHBI, U [1aPAMETPOM, XAPAKTEPU3YIOLNUM UOHH-
: 3aH{HOHHYIO CNOCOOHOCTh M3YYEHHUS B Cpelle, UMEeTCs MpsiMas
3aBUCUMOCTh. - /15t Y- U PEHTreHOBCKOTO U3NYUECHUI Tako 3aBu-
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CUMOCTHM HET, TAK KaK 3TH BMAbl M3AYYEHUN SIBASIOTCS KOCBEH-
HO MOHM3UPYIUUMU. [1o3TOMY NOTNOlIEHHas 103a HE MOXET
CIY)KWUTb XApaKTEPUCTUKOW 3TUX HM3NYUYEHMH NO MX BO3eH-
CTBMIO Ha cpeny.

B cBs3u C Tem uTO MOBpEeXAeHUE TKaHel W Apyrue 6Moacb
¢exTH 33BHCAT HE TOJNBKO OT KONWYEeCTBa NOTJIOLUEHHON 3Hep-
MM, HO M OT €e NPOCTPaHCTBEHHOrO pacnpefieneHus, T.e. OT lu-
HeMHOM NJIOTHOCTY NOHK3alK (YeM Bhllle NVHeiHas IOTHOCTb
noHm3anMu, TeM Oosbule creneHb OWONOTMUECKOro MoBpexie-
HUS), Ha TIPaKTUKE MCTIONb3YeTcsl IKBUBaNeHTHas no3a ([
KOTopas onpenensieTcs paBeHCTBOM

KB )’

«» 3B,

3KB ’H‘HOFJI

rae J ., — Nornomenxas nosa, I'p; KK — K02 OULHEHT KauecT-
B4, XapaXTepU3yloWui 3aBUCHMOCTE OMO3(PexTOB NpU Manbix
Io3ax obayyeHusa yenopexa oT NJMHEHHON MIOTHOCTH UOHH3AUKH,
T.€. OT BUAA U3NYYEHUs!. :

3nauvenne xo3cddUUNEHTOB KauecTa )mﬂ OTIETBbHBIX BUIOB
W3TyYeHus Cleayolune;

¢ doToHm MOOLIX IHEPTHI — 1;

4 3J1eKTPOHBL ¢ 3Heprueit Menee 10 kKaB — 1;

4 HEMTpOHL! ¢ 3Heprueit menee 10 x»B — 5; or 10 no
100 k3B — 10; ot 100 k3B no 2 MaB — 20; ot 2 10 20 MsB — 10;
Gonee 20 MaB - 5; ‘

1 anbcba-qacmubl TAXKENbIE ﬂnpa -~ 20

B xayecTBe enMHMLBI N3MEpPEHUs SKBUBAJEHTHON N03HI UC-

nonbayercs 3usept (38) (1 3B = 1 I'p/Kk = 1 JIx/Kr), T.€. 3UBEPT
paBeH 3KBMBAJIEHTHO 03¢ U3AYUEHUs, IPU KOTOPOH NorjioleH-
Has fosa pasHa 1 I'p — npn xoadpduuMeHTe KauecTsa, PaBHOM
efuHuLe. BHecucTeMHON eqMHULIEA N3MEPEHUS 3KBUBANEHTHOM
0O3bL aBiisgercd 03p (Ouonornueckuil sxsupaseHT pana): 1 6ap =
= 0,01 38. bap npeacrtasafet cob60i Takoe KOJINYECTBO IHEPTUH,
ornomeHHoe 1 r OMONIOrMYecKoi TKaHy, Npu KOTOPOM Habnio-
OAETCA TOT Xe OHUONOrnvecknii 3PpdexT, 4To U Npu MNONIOEH-
HOM H03e u3NyuyeHus | pam peHTreHOBCKOrO WM Y-M3aydeHus ¢
KoM DUUMEHTOM KauecTBa, paBHbLIM eIMHMLE.

KoadduuneHTt Kadecrsa, ofipeReneHHbnM ob6pa3om CBSI3aH-
HBIl ¢ JAMHEHHOW MAOTHOCTHIO MOBM3AnUM (MMHEHHO! nepena-
yeif 3HEPrUM YaCcTHH B CPENe Ha eIMHULY LIUHBL TyTH), UCIIONb
3yeTcs 1 CpaBHEHNd GUONOTUYMECKOTO ASHCTBUA PA3AHYHLIX BU-
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IOB U3NYYeHN TONLKO MPH pacyeTax pPaiMallMOHHOMN 3alMThbl
Mpu SKBUBAIEHTHBIX fo3ax [, ., <0,25 .38 (25 63p).
Ixcnosuyuonnas dosa (I, ., ) VCHOIB3YETCS MPENMyLLECT-
BEHHO IJIA U3MEPEHHUs U OLIEHKH raMMa U PeHTTeHOBCKOTO U3Ny-
YeHun. DKCIO3ULIMOHHAA 1032 BbIPAsKaeT 3HEPruio GOTOHHOIO
u3syHeHys, npeobpa3oBanuyd B KMHETHYECKYIO 3HEPTUIO BTO-
PUYHBIX. 3MEKTPOHOB, MPOU3BOINAIIMX MOHU3ALMIO B efuHnLe
Macchl atMocdhepHoro Bozayxa. OHa onpelensieTcs Kak OTHoLIe-
HHE BeJIMUMHBI, 3apsAlla, BO3HUKLIETO B Pe3yNbTaTe UOHU3ALKUY B
. 2JiIeMeHTe obbeMa ( Am ), T.e.

I _AQ (Kn p
IKCN A m ? KF ’ .'

Ennuuneit namepeHust 9KCNO3MLUUOHHON 0036l ABIAETCSH KY-
A0H Ha xunorpamm (Kui/kr). DTo takas m03a peHTIeHOBCKOI'O
WK Y-U3RAY4eHHA, UPK BO3AEHCTBUM KOTOPOIit Ha | Kr cyxoro at-
- MocepHOro BO3yXa MPM HOPMAIBHBIX YCIOBMAX 06pasyioTcs
_ MOHB!, HeCylIMe OJWH HYKJIOH DIEKTPUYECTBA KAXKJOr0 3HAKA.

' 'Ha npakTHKe WHPOKO UCIONB3YETCS BHGCI/ICTGMHaH eAMHMIA
3KCHO3I/IHI/IOHHOH 10361 — penTren (P); 1 P =2,58-10"% Ku/xr.

ITornomentas xo3a (3pr/r uan 3pI‘/CM ) ¥ 9KCTIO3NLMOHHAs A0
3a (P) naxonsitcs B cnenyiomeM cooTHomweHuw: 1 P =88 spr/r wim
‘0,114 3DI‘/CM.3 BO3MyXa. DTH 3HAYEHNS NOMIOMEHHOM 10351 HA3bIRA-
" IOTCA IHEpLeMUHMECKUMU IKEUSANCHIMHBIMUL PEHIM2EHA.

" TlorowieHHas B KaKOM-TMOO BELIECTBE 1032 PEHTTEHOBCKOIO
U Y-U3JIYYEH s MOXKET ObiTh onpegencHa B BUAE IKCNO3ULIMOHHOI
JIO3bl C [IOMOUIBK) CAEAYIOUIETO COOTHOLIESHUS:

II‘HOF.TI rp 8 8- 10-3 :L IIZBKCU’ ’

B

‘rae i M U, —MaccoBble KoadPULMEHTHI ocnabnexus (CMZ/I‘) Jibj 6
* HCCAEAYEMOTO BEIECTBA ¥ BO3IYXA.

Tak kax 6uonorvueckuit athdexT 001ydeHna NOHU3IUPYIOLLHU-
MU U3TyYEHUSIMU 3aBUCUT HE TONBLKO OT BEAWYUHbI NO3bI, HO U
- CKOPOCTH €€ [TOJIy4eHMs, B NO3UMETPUU UOHUIAPYIOUINX H3NYyYe-
HUI NCTI0/Ib3YETCS NMOHATHE MOIHOCTH TO3bl, T.€. NO3bI, TTOAyYae-
MO# .06beKTOM 3a eamuuuy BpeMeHU ( Af). B COOTBETCTBUM C
3TUM MOLUHOCTb TIOMIOWEHHOR K03BI ( £, ), MOLIHOCTL 3KBU-
‘BaCHTHOM 103b1 ( Py ) M MOIIHOCTL DKCTNO3MLUMOHHONR 103bl
( Pygen ) OMPEEASIOTCA CACAYIOUIMMY Bbi PAXKEHUSAMU:
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Hior;
Pnom nl -, Ip/c; Py =

I
Pogen = 3;“” , Knfxr-c (P/c),

rae 1 — NpOLOLKUTENBHOCTh ODNYUEHUS, Y.

YueT YyBCTBHTENIBHOCTH PasHbIX OPraHoOB Tela Yel10BeKa K uo-
HUSKUPYIOLINM U3IYUeHNSM NTPOBOANTCS C TIOMOWbI Koddbduiiy-
€HTOB pafMallMOHHOro pHcka (w), peKkoMeHoBaHHBIX Mexny-
HapoAHOMH KOMMCCMEN 110 pajMallMOHHOM 3ainTe. YMHOXUB
3KBUBANEHTHBIE 03B Ha KoaddrUMenT paiuallMOHHOTO pycKa
M IPOCYMMMPOBAB MX 10 BCEM OpraHaM, OMNpeaeaiorT
3 HeKTUBHYIO SKBUBANEHTHYIO 103y ( I, o 20 ), T.€.

n
J:[‘SKB.ECb = Zwi : Haxs.i . 3B,

DddexTrHas IKBUBAJICHTHAA A03a OTpaXKaer cymmapﬂbm
abdekT 06aydernsa BCero opraHuIMa.

CorjacHo HOPMaTHUBHON JOKYMEHTALIMM YCTAHABAUBAKTCS
[BE KaTeropuy o0JiygaeMblX JIMLL — TIEPCOHAN W BCE HACEICHUE.
K niepcoHany oTHOCATCS auiia, paboTawoluue ¢ TEXHUYECKUMH HC-
TOYHUKaMW (Tpynna A) win HaxomsLuMecs Mo ycaosusm paboTsl
B cepe ux sosgeiicrensg (rpynna B). penen uHausnayaisHoro
pPagMaLMOHHOr0. PUCKA, T.e. BEPOATHOCTU TOrO, 4TO obnydeHue
nosjieyeT Kakne-iubo KOHKpeTHbIe BpeILHble TIOCNENCTBSL ISt
JHLL U3 nepconana IPUHKMAETCSI PABHBIM 1073 3a roa, aas Hace-
aexus — 5,0 1075 5 roa. YposeHb pMCKa KOTOPLIM MOXHO Tipe-
Hebpeub, IPpUHMUMAETCS PABHBIM 10765 rog.

- JIas yKa3aHHBIX KaTeropuil ofnydyaeMblX JIML yCTaHABIMBAIOT-
Csi TPM KJlacca HOPMaTHBOB:

4 OCHOBHbIE J030Bbie nipeneani (tadn. 3.13);

¢ IONYCTUMBIC YPORHYW [t ONHOTO PAJMOHYKIIMAA HIH O,[IHO(‘O
BUIA BHEWIHEro obayueHust, sIyTH NOCTYIIeHUs, SIBASIOWECS Npo-
M3BOAHBIMU OT OCHOBHBIX [0O30BhIX MPENENOB: NIPEAeibl FOL0BOro
MOCTYIUIEH UST; AOMYCTUMbIE CPEAHEroq0Bbie 0O bEeMHbIE AKTHUBHOCTH
(TOA); nonyctiMble yienbHbie aktuBHocTH (Y A) 1 ap.;

4 KOHTDOJIbHBIE YPOBHU (O3bI), YCTAHABNUBAEMbIE aIMUHUCT-
pauueil yupexieHuil No corgacosaHuioo .¢ opraHamm [occan-
3NUIHAA30Da, pelcTaBieHsl B Tadl. 3.13.
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Tabauua 3.13

Kontpoasnbie yposun (103b1)

Hopyupyemsie Josossie npenensl, M3
BEAUUMHBL
Mepconan Hacenenue
(rpynna A)
SddexTusHan nosa 20 s ron B cpennem 3a} 1B ron B cpelHeMm 3a

molble nocaenosatent- | A00bie NOCAEAOBATEAD-
Hble 5 j1eT, HO He Oosee | Hme 5 neT, HO He fonee.

50 M36 B TON 5M38Bron
DKBHBATEHTHAS 1032 34 O/
B XPYCTanuKe 150 15
Koxe 500 50
KHCTSX ¥ CTON2x 500 50

OcHOBHBIE 1030BbIE Npeaesn ofyyeHus: nepcoHana U Hace-
J€HUA He BKIOYAIOT 4036l OT €CTECTBEHHLIX (PUPONHBIX), MEIU-
HUHCKUX UCTOUHUKOB ¥ NO3Y, MOJYYEHHYIO BCIEICTBUE paguati-
OHHBIX aBapuil. Ha aTu Buant ofiydeHus yCTaAHABAMBAIOTCS Cre-
LHaIbHbIE OrpaHUYeH s,

Toporas sddexTnBHas no3a obnyueHUst IPUHUMAETCA PAaBHOM
cymMe adbdexkTnBHOM 1035l BHEUIHCTO 0ONIyYeHUs!, HAKOTUIEHHOMH 3a
KaneHOAapHbIA roll, U 0XxuaaeMoit 3dbdeKTBHOM 103bl BHYTPEHHETO
00syueHus, obycnoBneHHON NOCTYNNEHNEM B OPraHU3M panuOHYK-
AMOOB 3a 3TOT Xe nepuoi. Mutepsan sBpeMedn 1jig onpejeseHus se-
TYUHBL 02XKHAaeMOl 2 deKTUBHON 103bI YCTAHABINBAETCS PABHBIM
50 rogam st nepconana u 70 — i HaceJIeHNs.

- Ina Kaxxaoi KaTeropun obaydaeMbiX Anl, JOMYCTUMOE ro0B0Oe
NIOCTYTUIEHHE PAAUOHYKIMAA PACCUYMUTHIBAETCA yTeM AeliEHUS TO10-
BOT'O Tpefena f03bl Ha COOTBETCTRYIOLIUI [L030BbIM KOIDPULIHMEHT.

TIpuHIMNLI, METOABE B CPeACTRA U3MEePeHus HOHN3HPYIOMNX H3JTY-
qemit, [I1g KORUUECTBEHHONW 1 KaYeCTREHHON OUEHKH NOHU3UDY-
I0IUMX M3nydeHuit, Heobxogumoit 1 obecrieyeHus pagualMOH-
HO#' 0E30TMacHOCTH, NPHUMEHSIOTCA pPadnMOMETpPhl, NO3UMETPb! U
CIIEKTPOMETPEL.

PapvioMeTpsl npemHa3HayeHbl AIsl OfpEIesaeHus] KOAN4ecTsa
PAAMOaKTUBHBIX BEWECTB (pPafUOHYKIHAOB) WiH NOTOKA M3yye-
HUA (HANpUMep, razopa3psaHbie cuerdiku [eiirepa-Mronnepa).
Jlo3umMeTprl O3BONAIOT U3MEPSATL MOILHOCTL MOTOLIEHHON WK
IKCOO3NLIAOHHOHM 103bl. CHIEKTPOMETPHI CAYXKAT U PErucTpalm
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W aBaaKu3a IHEpreTHYEeCKOro CreKTpa U VAEHTUDUKAUMM HA STOH
OCHOBE W3JTYYaIOWNX PAIMOHYKIMAO0B.

Bo Bcex npubopax U3MepeHnst 1 PErucTpaumi POHUKAIOLINX
M3NYYeHWI UCTIONb3YETCSt OIMH W TOT XK€ NTPUHLMIL, NO3BOJISIOINA
u3MepATh 3PdEKTh, BOIHUKAIOILLE B npouecce B3aI/IMOJlel/[CTBI/Iﬂ
V3JIYYEHNUS C BEIIECTBOM.

Haunbonee pacripocTpaHEHHBIM METOLOM peI‘l/lCTpaLlI/IM VIOHN3W-
PYIOUIMX U3NIYUEHUI SBASIETCS HOHU3QUUOHHBII MemO), OCHOBAHHbBIN
Ha U3MEpPEHUN CTeNeHU MOHM3alluK CPeabl, Yepe3 KOTOPYHO TIpOXo-
JUT u3dydeHue. Peanusaiins 3Toro MeToa OCyILECTBASETCS C TOMO-
LB MOHHA3ALIMOHHBIX KaMep WIIH CUETYNKOB, CIIYKALUMX JATYUKAMH.
VoHn3aumosHas KaMepa TipeICTaBasIeT coOOM KOHIEHCATOp, COCTO-
ALK U3 [BYX 3J1EKTPOIOB, MEXIY KOTOPbIMYI HAXOAMTCSA Fa3. DIIeK-
TpUUEcKoe FoNe MEXIY 3NEKTPOIAMMI CO3HAETCA OT BHELIHEro KC-
TounMKa. IIpy OTCYTCTBMM PalMOaKTHBHOTO UCTOUHUKA NOHH3AINU
B KaMepe He MPOMUCXOAWT U M3MEPUTENbHBIA TIpubOop TOKa T1oKasbl-
BAET ero orcyrcTare. 104 BO3NEHCTBYEM VOHU3UPYIOILErO U3IIyye-
HUS B rade KaMepbl BO3HUKAIOT [OJIOXKUTENbHbBIE U OTPUUATEILHBIE
noHbl. [lon RelicTBUEM 3TEKTPUUECKOTO T10JI51 OTPHLATEbHbIE MOHK!
IBIDKYTCA K IONOXUTENbHO 3apSDKEHHOMY IEKTPOLY, a MOJIOXKU-
TeNbHblE — K OTpULATeIbHOMY 2JIeKTpoly. B pe3ynsrarte BO3HUKAET
TOK, KOTOPBIM PErUCTPUPYETCS U3MEPUTENBLHBIM PUOOPOM.

CuunmuataquorHstli Menod PErHCTPALUM U3TYYEHUA OCHO-
BaH Ha W3MEPEHWU WHTEHCHUBHOCTY CBETOBBIX BCHbLIUIEK, BO3HH-
KAIOINX B IIOMUHECLIMPYIOLILEM BELIECTBE [IPU MPOXOXKAEHHUU: Ye-
pe3 Hero MOHW3UPYIOWIETO N3JIyYeHHMs. JIns peructpaumy CBeTO-
BBIX BCIBILIEK UCTONB3YIOTCA HOTONEKTPOHHbBIE YMHOXUATENM.

CUNATWIIALMOHHbIE CUETYUKM TPUMEHAOTCA LISl U3Mepe-
HYA YHCTIa 3apsAyKeHHBIX YaCTHL, TaMMa-KBAHTOB, ObICTPLIX U Mef-
JIEHHBIX HEWTPOHOB, & TAXXKE W3MEPEeHUs MOIIHOCTY J03bl OT eTa-,
raMma- U HeMTPOHHOTrO usnydenuit. KpoMe 1oro, rakue cueTUUKU
MPYMEHSIIOTCS [1ST UCCIENOBAHNS CTIEKTPOB raMMa- 1 HEMTPOHHO-
TO M3AYYEHU.

Domozpagpuyecknii memod OCHOBAH Ha (POTOXUMMUECKUX
MPOoUECCaX, BO3HUKAIUMX N1PU BO3ASHCTRUM U3NyueHWit Ha GQTO-
rpauUecKyio MieHKy uan naactuny. Crnoco6HOCTs GOTOIMYb-
CUM DPErvMCTPUPOBATH U3NYyUEeHHE TO3BOJISAET: YCTAHOBUTHL 3aBUCH-
MOCTb MEXAY CTEHEHbIO NOTEMHEHUS MIEHKY U MOTJIOLIEHHOM 10-
30i. Yauie BCEro 3TOT METOM MCIIONbL3YETCS I WHIMBUIYATBLHO-
ro KOHTPOJS J03Bl PEHTTEHOBCKOTO, ramma-, fera--u HempOH-
HOTO U3yYeHU .
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Ina uaMepeHys GOABLUMX MOLLHOCTEN H03bl NPUMEHAIOT Me-
Hee YYBCTBUTE/IbHLIE METOObI, TaKle KaK XUMUUYECKUe CHCTEMB, B
KOTOPbIX MOJ BO3NEUCTBUEM U3TYUEHUS NPOUCXOAST U3MEHEHHUSE B
OKpatinBaHUY PACTBOPOR U TBEPIbIX TeJjl, OCAXKAEHUM KO/IOUIOB,
BbIIEAEHUM [a30B U3 coepauHenuit. C aTo xe Lenbio NpUMeEHSIIOTCS
pasNMUHbIe CTeKJia, UBMEHSIOWIE CBOID OKPAcKy 110J] BO3AEHCTBY-
€M M3JYUEHMS, 2 TAKXKE KATOPUMETPHUECKIE METOIbI, OCHOBAHHKIE
Ha U3MepEeHUH TeIa, BLIAEISEMOTO B MOMIOILAI0IIEM BELECTRe,

B nocnenyee speMs Bce 6oAbHIee PACTIPOCTPAHEHUE TTOAYYAIOT
NOAYNIPOBOAHMKOBbBIE, (DOTO- U TEPMONIOMUHECLIEHTHbIE AETEKTO-
Dbl HOHU3UPYIOUIVIX M3NYUSHUMN.

CnocoObl i cpeAcTBa 3aIMTHI OT HOHUINPYIOIMX U3AYIeHHil. 3a-
yTa OT MOHU3UPYIOIUX U3JTYIYeH U BKIIOYAET:

4 OpraHM3aLUMOHHbIE MEPONPUATHS (BhITOMHEHNEe TpeboBa-
HUii 6€30MacHOCTH MpPU pa3MElleHUU IMpelnpUsTHil, yCTpoii-
cTBe pabovyux MOMEUIeHUN ¥ OpraHu3auuu paboyux MecT; npu
paboTe ¢ 3aXPHITLIMU ¥ OTKPBITBIMU MCTOUHUKAMY; TIPU TpaHC-
NOPTUPOBKE, XPAaHCHUM W 3aXOPOHEHWW PajUOaKTHUBHBIX Be-
LECTB, MPOBEACHUN OOLIEr0 U WHAUBUAYAIbHOTO AO3UMETPH-
YECKOT0 KOHTPOJIS);

4 MeIUKO-TIPODUNAKTUICCKUE MEPOTIPUITUST (COKPALIEHHbII
pabounit fieHb A0 4~6 4, NOTMOMHUTENbHBIA oTryck Ao 24 pabo-
yuX AHell, MEARIIMHCKYE OCMOTPHI yepe3 6—12 mec., seuedHo-
npodpunakTUyecKoe MuTaHue U ap.);

. ¢ UHXEHEePHO-TEXHNUYECKUE METOIb! ¥ CPEACTBa (3aluTa pac-
CTOSSHMEM U BPEMEHEM, MPUMEHEHME CPeNCTB MHAWBUIYANLHOMN
3alUUTHI, 3aLUUTHOE 3KpaHUPOBaHUE U AD.).

K TpeboBaHusM 06e30MacHOCTH, KOTOpPbIE HEOOXOAUMO Bbi-
TIONHSATDH [PY pa3MeICHUN NPESANPUATUH OTHOCATCS:

4 cozjaHuie BHYTPW NPEANPUATUA ABYX 30H — KOHTpOIUpYye-
MOM, B KOTODO# [Ulsl nepcoHala BO3MOXHO 0OBiydeHue CBbillie
0,3 TILH, u HEKOHTPOIMPYEMOil, B KOTOPOI YCIOBUS TPYJa TaKo-
BbI, YTO [03b1 00NyYEHUsT HE MOTYT MpeBbiwaTh 0,3 rnpenessio 1o-
yCTUMOM T'O0BOI 003bl;

4 o6pa3oBasue (yCTPOMCTBO) BOKPYT NpPEeAApUATHA WIU Yu-
PEXACHUS CAHUTAPHO-3ALUNTHOMN 30HbI, B KOTOPOIl 3alipellaeTca
pasMeleHHe XKWIbIX 30aHul, JeTCKUX YYpeXIeHUit U ApYrux co-
ODYXEHMH, He OTHOCAIUMXCS K rpedrnpustiio. Tepputopus so-
KPYr NpeAnpusTis, Ha KOTOPO# MPOKUBAET HACENEHME, OTHOCUT-
Csl K 30He HabnoaeHus.
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[LIupyHa CaHUTAPHO-3ALUMWTHOMN 30HbI W 30HbI HabJOREHMA
(B ciiyuae HEOOXOMMMOCTH €€ OpraHu3aluK) OTIpENeNseTCs pacyeT-
HbIM NYTEM 10 BBIOPOCAM PafUOHYKINIOB B BO3AYX C Y4ETOM Nepe-
NEKTUBHOTO pOCTa MOIUHOCTY TMPEArpUsITHS UM METEOPONOrude-
CKHX YCJIOBUH, BIMAIOMINX Ha KOdbODUUMEHT paccesHUA BrIOPOCOB
3 atMocdepy. KpuTeprsiMU 1/ YCTAHOBNEBUS LLMPUHBL CAHMTAD-
HO-3alUMTHOI 30Hb cayXaT npegen rogosoro nocrymaeuus (I
PaiHOAKTHBHBIX BELUECTB Yepe3 OpraHbl AbIXaHMs W Npeden 103bl
(T1]1) sReutnero ob6y4eHnst OrpaHUUeHHON YacTi HaceneHus.

Tpedopanust GesonacHocTH pH paboTre ¢ 3aKPHITHIMH N1 OTKPbIThI-
MH MCTOYHMKAMH u3jayderus. TIpy vMCTIONb30BAHUN 3aKPhITHIX UCTOY-
HHKOB M3/1y4eHyIs, nprubopoB, ANMapaToB ¥ YCTAHOBOK € NCTOYHUKA-
MM (B TOM YMC/iE HEU3OTOMHBIMU) HOHU3HPYIOLIEE U3AYUEHHE Clle-
LYeT HAMpaBjIsATh K 3eMJie UNH B CTOPOHY, M€ OTCYTCTBYIOT NIOIN.

HeobxoamumMo MaKCUMAIBHO YAANSTh UCTOUHUKM OT NEPCOHa-
J1a ¥ OrpaHyYUBAThL BpeMs MNpedbiBadna mojgell BOIU3N NCTOUHM-
KOB, CO3AaBaTh fepeABMXKHbBIE OTPAXKASHUS 1 3alIMTHHIE 3KPaHbI,
BBIBEIIMBATL: APEAYNPEAUTENIbHEIE -3HAKM paIMalMOHHON onac-
HOCTH, OTYETAMBO BUAUMEIE C PACCTOSHUSA He MeHee 3 M, UCTIOND
30BaTh CHEUMAIbHBIC YCTPOHRCTBA AUCTAHUMOHHOTO YIIPasieHMs.

Bce pagnoakTHBHBIE UCTOYHUKY M3TyyeHHs B paboueM rome-
IEHNK ROMKHBI HAXOJMUTHCS B 3alUMTHLIX KOHTEHHepax, a Hepa-
JIMOAKTHBHBIE — B 00€CTOYEHHOM COCTOSIHWH.

TToMelueHuMs, rae Pa3sMeELIaoTCs CTaAllMOHAPHBIE YCTAHOBKY C
MOIUHBIMY MCTOUHMWKAMH, HOJKHBI 000pynOoBaThCsl GNOKMPOBKA-
MH YU CUrHaau3auueil Ipy NpeBbillleHHW, MOILTHOCTH J103b1.

3arpsasHeHHbIA BO3MYX, YAAAAEMbIH U3 NOMEILEHUHA, Tle BeLyTCA
paboThl ¢ paAMOAKTUBHLIMY BEILECTBAMK, HEOOXOAMMO TIOABEPTaTh
OUMCTKE Ha (WILTpax (IIPU MpeBbILIeH aKTUBHOCTH Ha BeIOpoce
JIOTYCTHMOM KOHLEHTPALIMK 118 BO3ayxa pabouux NoOMeIeHui).

" Kuikue oTxodbl CYMTAIOTCS PalMOaKTUBHBLIMU, €CIU COAEP-
KaHue B HUX PajMOaKTHBHBIX BELLECTB B TPU pa3a fMpeBblllaeT 40-
NYCTUMYIO KOHUEHTPAUMIO IjIs1 TUTHEBON BOLbI.

TpeGopanua pagMauMoOHHO# 0e30macHOCTH NpW XpaHEHHH H
TPAHCHOPTHPOBKE PAAMOAKTHBHLIX BemtecTB. JInsg KpaTKOBpeMeEH-
HOro XpaHeHus anbda-, 6eTa- 1 raMMa-UCTOUHMKOB UCTIONb3YIOT-
cst cmayuonapHste (KOHCTPYKTUBHO CBS3aHHBIE CO 3JaHUEM) M
necmauyuonaphsie (JUTS rAaMMa-UCTOYHMKORB) celdbl, CTEHKU KOTO-
PHIX M3rOTaBIMBAKOTCS U3 CBUHLA, YyTYHA,; CTAIN-T Ap.

Xpanunuiua ycrpauBaloTcs Ha YPOBHE HWKHHX OTMETOK 3fa-
Hus 1 o6opymyroTcs ycTpoitcTBaMu (ceitdamul, KoroquaMu, HALLIa-
MH), 0CnabagiouMn U3JIyYeHus 00 4ONYCTUMBIX YPOBHEN.
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XpaHeHHe paiuoaKTUBHbLIX BEIIECTB B NabopaTopuM paspe-
LIIAETCs B KOJIMUYECTBAX, HE NPEBbILIAIOIMX CYTOUHON NMOTpebHOC-
TH, B ceiide NOA BLITAXKHONW BEHTUASILIMEH.

[Ipu TpaHcnopTuposKe (MepeBo3Ke, NepeHocKe) pam/loaxma-
HBIX BELIECTB [JOMXKHBI ObITh HCKITHOUEHB! MX PAIUTHE W TIPOCHINa-
Hue. Il 3TOro UCIIONb3YIOTCST KOHTEMHEDDI, YIaKOBAHHbIE B TApY.

CpeacTsa nHOMBIAYaAbHOM. 3amuThl. CpelcTea MHINBUALYAb-
HOI 3aILUTH! MpeaHa3zHAYeHbl A 3aLUUTHI OT [ONafaHus pajuo-
aKTUBHBIX 3arps3HEHHUI HAa KOXY padoTaiouiux u BHYTPhb Opra-
HM3Ma, a TaKkKe OT anbda- u deTa-n3nydenuil.

Ans 3augumer- ecezo mena IPUMEHSETCH CHEUOAEXKIA; XaJaThl,
LWIANIOYKHM, Pe3NHOBLIE epyaTky 1 ap. [Ipn paborax ¢ u3oTonaMmu
6oneuioin aktuBHoctu (> 10 MKi®) npuMeHAIOTCA KOMOWHEZOHDI,
criendenbe, ICHOYHbIE XI0PBUBUIOBEIE DAPTYKH U HapYKaBHUKH,
KJIEEHOYHbIE XanaThl, TANOUYKKW WId HOTUHKH, IUIS 3AILUUTBI PYyK —
TEePYATKM K3 NPOCBMHLUOBAHHONM pPe3UWHBI, s 3alUATHI HOT —
crienyanbHas NaacTMKoBas 00ysh.

s sawumet 2na3 TPUMEHSIIOTC OYKH, CTEKIIO KOTOPHIX MOXET
6bITh OOBIMHBIM (NIpW Abda- U MATKKMX BeTa-M3MyueHnsIx); OpraHuye-
CKUM (rpy OeTa-U3y4eHUsX BLICOKMX SHEPTUA); CBUHLOBBIM WM ¢ (hoc-
dartom Bonbhpama (npy raMmMa-M3ITyIeHnAX); ¢ DOPOCIITHKATOM KaMus
WM QTOPUCTHIMU COEAMHEHUAMY {IIPY HERTPOHHOM OONyUeHUH) 1 1p.

JInA 3alnThl OT pallMOaKTUBHBIX BELLECTB B Mapo-, ra3o- wiu
NbUIEBUAHOM COCTOSHUM NPUMEHSIOT OYKU 3aKPBITOrO TUIA C pe-
3MHOBOM MOJYMACKOM.

Ans 3awumsl opeanos Obixarus VCTIONb3YIOTCA DPECIIMPATOPb
WIM LINAHTOBble NpUOOpBl (MIPOTHUBOrasnl), NMHEBMOKOCTIOMBI M
MTHEBMOILJIEMBI.

s npedomepauienun uiu wacmuuno2o ocaabaenus 6ozoeii-
cmeus paduoHykaAudo8, NORAGWUX 6 Op2aiu3M, 4 TAKXKE JUIS
NIPERYNIPEXKACHHUA OTAOXKEHYS WX B OpraHu3Me U yCKOPEHUsl Bbl-
BeIEHUA PEKOMEHAYIOTCSI TAKHE MEPBI, KaK MPOMbIBAHUE KENY -
Ka W KMWEYHNKa, VCToNb30BaHUe ancopbeHTOB, BEMECTB 1A
-3aMellleHUs PAaSHOHYKIMIAOB HAW KOMILIEKCO0Hpa3oBaHMs ¢ Mo-
CIAEAYIOUMM YCKOPEHHBIM MX BbiBeJ€HIIEM M3 OpraHnsma (cep-
HOKHUCNBIA Gapuit, TIIOKOHAT Kajibius, XJAOPHCTHIN KafbLini,
XJIOPHUCTHIE aAMMOHUIA, MTeHTALNH, HOQHAsM HACTOWKa 1 MO,[[MC-
THIH Kanit ¥ gp.).

3amuTHOE 3KpaHHpOBaHne, Hpn NIPOEKTUPOBAHMM M. pacyeTe
3aIlUTHBIX 2KPAaHOB ONPEAENSIOT UX MATEPUAT U TOALUMHY, KOTO-
PbIE 3ABUCST OT BMIA U3NYUEHUS, SHEPIUUA JACTUL KBAHTOB 1 Heob-
XOOUMOW KpaTHOCTH OCiabieHus!.
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PacueT 3allMTHLIX 3KPAHOB OCHOBBIBAETCA Ha O0COOEHHOCTHX
1 3aKOHOMEPHOCTAX B3aMMOJEACTBUS PA3jMUHbIX BULOB MA3Jyye-
HMS C BELIECTBOM.

Mg sawum om anvgpa-uacmuy HEOHXOIUMO, YTOOLI TOJNLHHA
3Kkpana (d, ) npeBblwana QiuHy npobera anbd)a-qacmu (Ra) B
IaHHOM Marepuaie skpaHa (dy = R, ).

TIpober anbda-vactuiy ¢ sHeprueit 4—7 MaB B Bo3nyxe fipu
15-°C u 760 MM pT.CcT. onpeaensercs 1o bopMyne

R =0.318E% cu

rae E, —>Heprus ansda-yactiu, MaB.

Mpn E, <4 MsB R, =0,56-E,

TIpober ansda-vactuy ¢ sHeprueil 4—7 MaB B BeecTe, o1
JudarouieMcd oT Bo3ayxa (x), onpeaenaserca no dpopmynie

] 3
11781074 ¥ B
Px

rae 4, — OTHOCHTEAbHAs aTOMHasi Macca BEIECTBA; P, — IUIOT-
HOCTb AaHHOI'O BEUIECTBA, r/CM3.

JUist 3aLUTRE OT BHELHETO 00yueHH anbda-yacTIaMy 00bMHO
MPUMEHSTIOT TOHKYIO MeTainudeckyro donsry (20—100 Mxm), crexsio,
[UIEKCHIIIAC WIN HECKONBLKO CAHTHMETPOB BO3AYLUIHOIO 3a30pa.

s sauumot om 6ema-usayvenuli IPUMEHAIOT 9KpaH U3 Mare-
PUANOB C MaIbIM aTOMHBIM BECOM (ATIOMMHUWNA, OPreTeKio, nouu-
CTUPOJ U Ap.), TaK KaK Npy NMPOXOXAeHUY OeTa-usnydyeHuii 4epes
BEILUECTBO BO3HMKAET BTOPUUHOE W3/IYyYEHUE, IHEPTHd KOTOpOro
YBEXHUUUBAETCSK C POCTOM aTOMHOIO HOMEpa MaTepHaa.

[Ipu BricOKMX PHepryusax bera-yacTuil (23M»3B) npumensior
JBYXCNOWHBIN 3KpaH, HAapyXHbIA ClHOW KOTOPOro BLINOJIHAETCA
U3 JIIOMUHWA, @ BHYTPeHHAS 001M0BKA U3TOTABAUBAETCS U3 Ma-
TEPHUATOB C MajibiM ATOMHBIM HOMEPOM (C HEsbIO YMEeHbILEHUS
nepBoHaYanbHON SHEPTUNA 3EKTPOHOB),

TonumuHa cnos pasauyHbIX MaTepuasos A1 noriaomenus oe-
TA-M3IJIyUEHUd OTipelensieTcs TakXKe MaKCHMalbHbiM 1poferom
6era-4yacTuil.

MakcuManbHble NMpodern 6€Ta-4aCcTHL B BO3AYXE U aTIOMUHNN
MOXHO onpenenmb 13 CJAEAYIOWMX COOTHOLWEHNI:

Rﬁsosn 400Emakc’ M;

, CM,
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=7
RBEJI - "Emaxc » M,

rie £, ... — MakcuMabHad aHeprus 6era-yactui, MsB:

Ocnabienne beta-M3NyueHNs NCTOUHUKOB C PA3TUIHON MAKCH-
MajibHOH 3HEpTHeil 31eKTPOHOB HEeTpEepLIBHOTO BeTa-criexTpa tpo-
UCXOJNT I10 3KCTIOHEHIMAJIBHOMY 3aKOHY:

Il = Mg exp(—px) = g exp| ~(0,693/A)x |,

rie II, — nnoTHOCTL MOTOKAa YacTUL 32 cloeM TOTJIOTHUTENs
TonuuHoi x; Ily — IUIOTHOCTL HOTOKA 6€3 MOTNIOTUTENT; U —
AUHeHHb KoaddummeHT ocnabnenus; A - CIOW BeLIECTBa,
KOTOpBIA BIOBOE OCAabaseT MHTEHCHMBHOCTb Myuka  bera-qactul
(cnoit nonosMBHOrO ocnadneHun).

Ita amoMuHUST YCTAHOBIEHA SMUMPUUECKAs CBA3b MEXAY
ClI0eM MTOJN0BUHHOIO ocabieHrs ( A ) U MAKCHManbHON 3HEPru-
el anekTpoHoB bera-criekrpa ( £y, . ):

A=0,0115E"33

Maxc *
Hns JAPYTHX MaTepHanos CII0/i TIOMOBUHHOIO OCNableHus
A (r/cM”) MOXKHO ONPEeNuTh B 3aBUCUMOCTH OT E . - 110 hopmye
A=0,095(2/4) EY2

Makc *

I1py NpoeKTUPOBAHUU 3AILUNTHOIO SKPAHNPOBAHUS OT HENTPO-
HOB BHIOUPAIOT BELIECTBA C MAIBIM ATOMHLIM HOMEPOM (BOAA, NOJU-
9TUNEH, TTapadVH, OPraHNYeCcKH e [acTMAcChl M Ip.), TaK KaK [pu
KaX[IOM - CTOJIKHOBEHMM C SIAPOM HEWTPOH TepsieT TeM OOJbLUYIO
YACTb CBOEU HEPTUH, YeM DKxKe Macca sSiapa K Macce HEMTPOHA.

Ocnabnenne y3Koro nydyka HENTPOHOB TOHKUM -CJIOEM Bellle-
CTBA NPOUCXOAUT NO DKCNOHEHIUATLHOMY 3aKOHY:

¢, =g —exp(-No,x),

roe @y U ©, - MJIOTHOCTb MOTOKA HEHTPOHORB 0. U fOCie Npo-
XOXKIEHWS UMK BellecTBa TOJIIUHOM x; N — uucno anep B 1 oM’
BELECTBA; O, — CYMMapHOe aToMHOe 3(PGdEKTUBHOE CedyeHHe
B3aUMOJEHCTBMSL HEUTPOHOB. C sSApaMu, MpeacTapigiollee
cOGOM CYMMY - CeueHMH BCEX BO3MOXIbLIX BMIOB B3aUMO-
NEACTBUS: O — YIPYTOTO PaccesHus; G, — HEYNpyroro pac-
CeAHNst; O, — PAAMAUUOHHOTrO 3aXBata; G,. O, — SAEPHBIX
peakuuni, B TOM YACIe O — PEaKUNN AeleHHUs SAEP.

219~



[1pn 3amiuTe OT HENTPOHHOIO HITYUEHUS HEODXOAUMO YUUThI-
BaTh, YTO MpoLece norjowedus >PpdeKTUBeH NS TENAOBbIX, Me/-
JIEHHBIX ¥ PE3OHAHCHBIX HEMTPOHOB, 1I03TOMY OBICTPbIE HEWTPOHLI
JOJDKHBL ObITh NpeaBapyUTeNbHO 3aMeieHbl. CpelHsas noteps SHep-
TUM [IPU YIIPYTOM PAcCeaHUM MaKCHMalibHA Ha JIErKuxX siapax (Ha-
npUMep, BOAOPOIE) ¥ MUHUMAJIbHA Ha TSHKEAbLIX. BeposaTHOCT MTo-
TEPW IHEPTHUU TIPH HEYIIPYTOM PACCEAHIHU BO3PACTAET Ha TAXKENbIX
SOpax U C yBeJMUYeHMeM 3HEpruu HeitrpoHa. Temyiosbie HEATPOHDBI
1ubdYHIMPYIOT YEPE3 3AIUUTY 10 TeX TI0P, MoKa He Oy Lyt 3axBave-
Hbl WIK He BHIIAYT 32 ee-Tipeliesbl, NO3TOMY BAXHO 00eCcneuMTh
HHICTPOE MOIOLLEHHE TEMLIOBLIX HENTPOHOB, BLiGpas Hauboee 3¢-
dextisHble nomiotuteny. Ilocie 3axpata TErUIOBbIX HEeWTPOHOB
MOYTH BCEria BO3HUKAET raMMa-U3jlydeHue, KOTopoe HeobXOoAnMO
ocnabute. TakuM 06pa3oM, 3alLuTa OT HEHTPOHOB AOJKHA MMETDH B
CBOEM COCTaBE BONOPOL MIH NPYroe JIErkoe BeWeCcTBO 415 3ameiie-
HUS OBICTPLIX ¥ NPOMEXKYTOUHBIX HEITPOHOB NIPY YIIPYroM paccesi-
HUY, TAXKENbIE dNeMeHThl C DOJILILOH aTOMHOM Macco# njisi 3aMell-
NIeHus OBICTPLIX HEHTPOHOB B TIPOLIECCE HEYNPYroro paccessHus ¢
ocnabneHusl OT 3aXBaTHOrO raMMa-u3yueHus, 2JIEMEHTHl C BBICO-
KM 3(PDEKTUBHBIM CEUSHUEM TIOTJIOWEHMS TEIAOBbIX HEHTPOHOB.

3axoH ocnabaeHus A03bl HEWTPOHOB cnoeM BeluecTBa (OT-
JIMYHOTO OT BOAOPOHA), MOMEILIEHHOTO B ONHOPOAHYIO BOLOPOI-
colepXalluyw cpeny (Hanpumep, BOAY), MOXeT OLITh MpecTas-
JieH CIeAYIOLUUM BhIpaskKeHUEeM:

I(R.x)=1, (R’X)EXP(’Z BLIB x) ,
rae II(R,x) — 1033 Ha PacCToARWK R OT uctounnka; I, (R,x) — fl03a
B OTCYTCTBHME OCAa0JIsIIOLIETO CTIOs; 2 php — MAKPOCKOIMYECKOe
ceueHHUe BbIBEAERNS; X — TOJLIMHA COST BeleCTBa (MAaCTHHb).

s sawuimost om zamma-ayyeli TPUMEHSTIOTCS IKpaHbl U3 MeTast-
JIOB  BHICOKOR MAOTHOCTH. (CBUHEL, BUCMYT, BoakMpam), cpesHeil
NAOTHOCTH (HepXKaBeroulas CTanb, YYTyH, MEAHbIE CIIIaBhl) W HEKO-
TOpbIE CTPOMTEbHbIE MaTepuanbl (6eToH, 6apuToBETOH 1 Ap.).

OcnabneHue raMMa-M3ny4yeHus: B BELIECTBE IMPOUCXOAMT T10
SKCITOHEHUMANLHOMY 3aKOoHy. LISl napaiiefbHOro y3Koro nyuka,
COCTOSIILIErO M3 raMMa-KBaHTOB OJIMHAKOBOR 2HEpruu Ey, HHTEH-
CHBHOCTb M3nyyeHua [, Ha rayOuxe x nornowarmouero cios 6y-
JIeT paBHa:

1.=1, exp(—ux‘),
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e [y = N E — HavajbHasi MHTEHCUBHOCTb FraMMa-u3lydyeHns
(3mech N - meno raMMa-KBaHTOB C SHEpPriiei E . TIPOXOASLIMX
3a e;:mnnuy BPEMEHH uepe3 eAnHUuuY nnomaﬂn TOBEPXHOCTH,
TIEPHEHANKYAAPHON K MOTOKY M3AyueHus npn x=0; L - Koad-
duuueHT ocnabnerus.

Jna pacuera 3ainThl OT WHUPOKOro Myyka raMMa-U3NnydeHus
OT TOYEYHOT0 MOHODHEPTETUUECKOTO MCTOUYHMKA MOXXHO HCTIONb-
30BaTh COOTHOLUECHHUE -

2

5
R .Y R .
]1\. = —m 10 exp(——px)B-—* —ﬁ:_—; 10 EXD<~O,693 X A)B

TAE R — paccTOsIHME OT UCTOUHKKA N0 MOBEPXHOCTH ocnabisioutei
cpensl; B — dakTop HAKOMAGHWS, 3aBUCSILINI OT DHEPIUM raMMa-
M3Ny4YeHHust, MaTrepuana ¢ TOJWMHBI BellecTBa;, A — CHoH
MONOBMHHOTO ociabieHus. '

B nmpaxTuke pacyera 3aUIMTBHI OT raMMa-H3JIYUYeHUs1 HLINPOKO
MPUMEHSIOTCS YHUBEPCANIbHBIE TabAMLIbL, TTO3BOJIAIOWME OlIpee-
JUTE TOMLUHY 32UATH 110 33 1aHHOMY YMEHBIICHMIO MOLHOCTH
J0O3b1, a TIPA U3BECTHOM TOJILMHE JErKO HaWTH KPaTHOCTb ocnab-
JIEHUST N3AYUeHUsl U OApedeNuTh NOMyCcTUMOe BpeMsi paboThl 3a
3alUTOW UNY AONYCTUMOE 3HaueHue akTUBHOCTHY uetounnka. o
5TAM Tabnuuam OrpenesiioT TakXKe HOTONHUTEILHYIO 3aLHITY K
VXKe cyllecTBytoulei, TpebyeMblit Hab0p TOALWMHBE CROEB pa3Niuy-
HbIX MATEPMAJIOB, MUHEHHBIE M MacCOBbie DKBMBAJICHTHI OT-
HJCJbHBIX 3alUMTHBLIX MATEpPUANioB; Cloy rojyocnabienns B pas-
JWYHBIX YHTEpBaIaX TOMLUHHGI MaTepuana v T.1. OfHaKo yKa3aH-
Hble Tabauubl OPUCOAHB TOABKO NS MOHO3HEPreTUUECKUX Hc-
TOYHMKOB TaMMa-u3iydeHus. B Tex cnydasx, KOTHa MCTOYHWK
UMEET CJIOXKHbBII CHEKTP M3JIYYEHUS, pacueT TOMIUMHbBL 3aNTb
BEAYT METOAOM «KOHKYPUPYIOWUX» JTUHUI.

Hpu 3awume om penmzenoacko2o usayientst TOJUWHA 3aLnT-
HOrO oKkpaHa d ofpenensercss  HeoDXOANMOW  CTENCHbIO
ocnabieHus MOWHOCTH KO3bt OBAYEHMS: '

=P, .o hd
Fa=B-e™™,

rae F; — 103a 3a 3alMTHLIM 9KpaHoM, P/MuH; Fy —MOLHOCTb. 10-
3bt 0e3 IKpaHa; | — sAuneliublit KoahduuueHT ocaadiexns, P/MuH.

s 3KpaHupOBAHUS OT PEHTIEHOBCKOTQ U3NYUYEeHMs KHCIIONb3Y-
IOTCS TaKUe MaTepHalibl, KaK CBHHELL, OeTOH, CBUHLIOBOE CTEKIIO U Ap.
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3(1%4!”71(1 O MACKO020 PEHINCEHOBCKO20 USNYUEHUA O YCIMAHOBOK
I u Il epynn (COOTBETCTBEHHO YCIIONIb3YEMOTO U HEUCIIONb3YEMOrO
PEHTIEHOBCKOIO M3JIYUEHUS) NOMKHA KOHCTDYKTHBHO BXOIHUTh B
COCTaB YCTAaHOBOK U obecreunBarh Heobxonnmoe ocnabieHue.

B oTnenbHBIX cy4asix, KOrga 1o XapakTepy BhUIOIHIEMbIX pa-
00T HCMONb30BaHWE CTALMOHAPHON 3aIUUTHE 3aTPYHEHO, NOMNyC-
KaeTcss olecredeHue 3allldThl MYTEM MCTOAb30BAHUS NEpPeHOC-
HbIX 3ALUMTHBIX WHMPM, 3KPAHOB, 2 TAKXKE CPEACTE UHIAUBHIYAIIb-
HO# 3a1uThl (3alUTHBIE (GAPTYKK, PyKABULbI, LIUTKY ¥ AD.).

Pacuer 3a1imThl YCTAHOBOK HEODXOZLMMO TIIPOBOAMTL MCXOLS
M3 Hanbonee KECTKUX YCIOBMI MX 3KCIUIyaTauy, T.6. U3 MaKcy-
ManbHbIX 3HaYeHUI aHOAHOrO HAMpPSXKEHUS 1 CUJIbl TOKA.

3ammra BEICOKOBOJABTHBIX IJIEKTPOHHBIX MPUOOPOB UK BCeit
YCTAHOBKHM, TFEHEPUPYIOIIWX MSTKO€ pPEHTreHOBCKOE H3nyYeHHUe,
JIOCTUTAeTCS MOMEILEHNEM 3TUX NPHOOPOB B METAIAYECKUE KO-
SKYXM, HIKadbl Uy 0JI0KY.

TIpu HanpsKeHMH Ha 3NeKTpoIax NEKTPOBAKYYMHBIX Ipu6o-
pos 1o 60 KB aKpaHbl OOMKHLI M3rOTABIUBATLCA U3 CTAAbHBIX,
CBMHLIOBBIX WIH aJlFOMUMHUEBBIX LIUTOB TOJILMHOM 5 MM, IPOCBHH-
LOBAHHOTO CTEKIA TONUIMHON 3 MM WIN ClelalbHOi PE3UHBEIL.

CMOTpPOBBIE OKHA B METAUIMUECKNX dKpaHax AOKHbI 3aKpbl-
BATBCS NPOCBUHLIOBAHHBIM CTEKJIOM TOIILLU/IHOX/I 8 MM UM TIeK-
cUrIacoM TomuuHon 30 MM.

Ilpu pacyete TOJIIMHBI 3ALUTHBIX YCTPONCTB pPEKOMEHIYETCS
BBOJMTDb ABYKPATHBIM 3a11ac LOOPOTHOCTH 3ALIUTHL, T.€. YBENUYINBATD
PACYETHOE 3HAUEHME HA OJMH CAOii MOJIOBUHHOIO ocnabneHus.

s noBbllIeHNs 3alLUIEHHOCTH OPraHu3Ma OT HOHU3HPYIO-
LWIMX W3JIYYEHUI 1-CHYDKEHUS TSXKECTH KIIMHUYECKOIrO TeYeHMUs JTy-
uepoil 60one3HN 60ABIIOE PACITPOCTPAHCHHE Ha MPAKTUKE MOJTYHHIN
pasiMUHbie JeKAPCTBEHHbIE Npenaparsl Uiu paiuoripoTEKTOPbI, KO-
TOpble BBOAATCS B OPraHU3M nepej obsyueHUeM U NPUCYTCTBYIOT B
HeM BO Bpems obnydenus (Hanpumep, PC-1, B-190, PILI-77 u ap.).

3.3.10. 3aumTa oT OMACHBIX H BPEAHbBIX q)aKTopon
HpH padoTe ¢ KOMNLIOTEPAMH

PazsuTre 1 coBeplleHCTBOBAHUE MHMDOPMAIIMOHHBIX TEXHO-
JIOTUN MMO3BOSUIIO KOMITBIOTEPHOUM TEXHMKE 3a HECKOLKO [Tocae -
HUX JeCATUICTUH NMPOUYHO 3aHATbh CBOEC MECTO KaK B TPYILOBOWH,
TaK U B APYyrux cdepax XUIHENEITeTbHOCTH TI0geH.

KonuuectBo nonp3oBaTeneii KOMMIBIOTEPOB paCcTeT U30 JHSA B
IleHb. B CBsi3Y ¢ DTHM BaXKHO MMETh NIpelicTaBienue 06 0OacHOCTAX
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W BPEIHOCTAX, C KOTOPBIMU COMNpPsKeHa AesiTebHOCTb 10Jb30BaTe-
Jieli COBPEMEHHbIX 2MTEKTPOHHO-BBIYNCINTENLHBIX MalluH, 0Co0eH
HO nepcoHanbHbX (IIDBM). '
HeratiBHoe BiiMsHUE HA 30POBbE MOAbL30BATENEH BolpAXKAET-
€S B NOBLILICHHOM 3PUTEIbHOM HarpsixKeHUu, TICUX0JOrNUecKoi
NeperpysKe, WIHTEIbHOM HEU3MEHHOM MOMOXEHUU TeNa B NMPOLEC-
ce paboThl, a TaKXKe BO3HENCTBUEM HEKOTOPHIX (pU3NYEcKUX dak-
TOPOB (3NEKTPOMAarHUTHLIE M3IYUEHUs, CTATUIECKOE INEKTPUHECT-
BO, YJILTPa(bHONETOBOE M PEHTIEHOBCKOE M3nyuenust (puc. 3.13).
YxasaHHble GakTopbl MOTYT ABUTHCS MPHUYUHON 3a601eBaHns
OPraHOB 3pEHUs, CepACYHO-COCYINCTON CUCTEMBI, XENYIOYHO-KU-

nexkTpo-
MarHuTHbIe
V3NYyYeHNR'

Harpyaka
Ha 3peHue

OnekTpo-
cratmyeckoe
none

OnurensHbie
cratnueckne
Harpys3xku

MNeuxonorieckas
Harpyska -

TunoguHamun

Puc. 3.13. OnacuHbie u spentbie GakTopsl, BO3ACHCTBYIOMINE HA TOMbLIOBATE
neii IDBM
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WeLHOrO TPAKTa, KOXHbIX 3a00/1eBaHUH, a TAKXKE ONYXOJed Mo3ra
u ap. B Haubonbluedt crenieHn OABEPXKEHDI ITUM OTMACHOCTAM [e-
™M U OepeMeHHbIe KEeHIUMHb. CUMITOMOKOMILIEKC TCUXODH3IN0-
JIOTUYECKUX peakUUit opraHrMaMa noixb3oBaTeNe Npy OAUTeAbHOI
pa6ote ¢ [TDBM npuHATO HA3bIBATH KOMIBIOMEPHOL HOAE3HBIO WU
cunopomom cmpecca onepamopa ducnaes. CoOracHO JaHHBIM aMepU-
KaHCKMX HCCenoBaTeNeid, npuMepHoO I10JOBUHA [10J1b30BaTeNeH
ITDBM xanyroTcs Ha NPposABAEeHUSA 3TOH DOTE3HN.

BaxxHeifuee 3HaYeHMEe B BOZHUKHOBEHWM 3PUTENBHOTO Mepe-
HAIMPSXKSHUST UMEET KayecTso Gojiee IBalllaTv BU3YalIbHBEIX Mapa-
METPOB M300pakeHHus Ha aucruiee. [loaToMy BBINOMHEHUE TPedO-
BAHUI, YCTAHOBJIEHHbIX IEHCTBYIOIUNMEU CTAHIAPTAMM, UMEET Mep-
BOCTENEHHOE 3HaucHHe B MNpoduiIakTUKe YXyINIUEHNSA 3peHus
niosib3oBateseii [IDBM.

BusyanbHble 3proHOMUYECKHE TapaMeTphbl BUACOIMCILIEEB U
Tpeaesbl UX U3MEHEHUI, B KOTOPIX HOKHbBI GbITh YCTAHOBASHBI
OTITUMAJIbHbIE W JOMTYCTUMbIE JHara30oHbl 3HaUeHWH, NpuBeaeHbl B
Tabn. 3.14.

Tabruya 3.14
BusyasnbHbie 3proHoMIMECKHE HAPAMETPLI BUICONMCILIEER H HPEAENbl UX HAMEHeRUi
HaumenosaHue napameTpos Ipenensl 3Ha4YEHUI NapaMeTpoB
He MeHee He Gonee
SIpxocTh 3HaKa (spkocTb doHa), Krim? 35 120

(M3MepeHHas B TEMHOTE)

BuewHsas OCBeEeHHOCTh IKPaHa, AK 100 250

Yrnosoit pazmep 3KkpaHa, yriMun (a): 16 -~ 60
o =arctg (hf21), .

rae A — BbICOTA 3HAKA; [/ — paccTosHne
OT 3HAKa 10 ria3a Habaonatens

IIpu pabore sMIcOANCIUIEEB YPOBHU HAMNPSIKEHHOCTH, TMIOT-
HOCTHM MOTOKA 3HEPruM 2JeKTPOMaTrHWTHbLIX noael (DMII), ua-
NPSKEHHOCTH 3/EKTPOCTATUUECKOTO [10Ji1 HE JOJKHbBI TpeBbl-
WaTh JOMYCTUMBbIX 3HAUYEHWH, NPUBEAEHHLIX B Taba. 3.15.

JlonycTumbie YPOBHI HATIPSDKEHHOCTH (£) W TOTHOCTH NOTOKA
gneprad BMIL, u3nyvyaeMmbiX KiIaBUaTypoOU, CHCTEMHBIM OJIOKOM,
MaHUIYASATOPOM «MbILUbY,- HECITPOBOAHBIMIA CUCTEMAMH [epeaavn
uHdOpMaAUMU HA paCCTOSIHUS B 3aBUCUMOCTH OT paboueil yacToThbl
U3HEeNUS, He IOMKHBE FIPEeBbIAaTh 3HAYCHUM, NMpPUBEJEeHHLIX B
Taba. 3.16.
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Tabnuya 3.15

JonycTumbie 3UAYCHIA NAPAMETPOB 3JCK TPOMATHHTHEIX H3NYUenuii

HauMeHoBaHe napameTpa Jonyctiumbie 3HAYEHUS

Hanpsixendocts DMII (anektpuueckasa co-
crapsiowasn £):

mmana3oH vactot STu-2«'u i 25,0 B/m

nuanaszou dacrot 2—400 k'u 2,5B/m
IInoTHOCTL MATHHTHOTO NOTOKA:

nuana3oH yactor SIn—2xl'n 250 vTn

nuanazon yactor 2-400 kI'u 25,0 T
HanpskeHMHOCTh 3JIeKTPOCTATHUECKOTO TTOMAS 15,0 xB/m

Tabauya 3.16

Jonyctumbie yposan E u ITID 3.1eKTpOMarHHTHBIX NoJiei
JONOJHATEFLHLIX CHCTEM U U3Je il

Huanazon 0,3— 0,3— 3,0~ 30,0~ 0,3—

YACTOT 300 xTu | 3.0 MTu | 30,0 My | 300 MTu | 300 ITx
Honyeru- 25B/M | 15B/M 10 B/m 3 B/u 10 MxBr/cM?
MbI¢ YPOBHH

HoriycTUMBble YPOBHY HaMpSXKEHHOCTH 9JeKTPUYECKOro Mo
_TOKa ripombiiieHHoi wacrotel (50 T'u), coznaBaemsie MOHUTO-
pOM, CUCTEMHBLIM OJIOKOM, KIIaBUATYypOil, U3MeNueM B LENOM, He
TIOIKHBI TipeBblaTh 0,5 kB/M.

JlonycTyMble YPOBHM HANPSKEHHOCTH 3]EKTPOCTATHIECKOro
TOJIs, CO3[ABAEMbIE MOHMTOPOM, KJIaBMATYPOW, CUCTEMHBLIM 6110-

~ KOM, MaHUTIYJATOPOM «MbIllby, U3AEIMEM B LEJIOM, HE NOKHBI
npesbimiath 15,0 kB/Mm.

HHTEHCUBHOCTD YIbTPaHONETOBOIO U3JTyUeHUS OT IKpaHa BU-
IEOMOHUTOPA He JOJKHA [pesbliaTh B -guarazone 0,28—
0,315 Mkm 0.1-1073 BT/M2 ; B quanasone 0,15-0,4 mxm — 0,1 BT/Mz.
Hanyuenne B nuanaszone 0,2—0,28 MKM He JOMYyCcKaeTcsL.

YpoBeHb MOWIHOCTH 3KCTIO3MUMOHHOM 103bl PEHTTE€HOBCKOIO
U3IydeHus: Ha pacctosHum 0,5 M OT 9KpaHa U YacTel Kopryca Bu-
HEOAMCIUIEeR HE NO/DKEH MpPEeBbILATh 7,74-10'12A/Kr, 4YTO COOT-
BETCTBYET MOUIHOCTH KBUBAJEHTHOM 103bl, paBHo# 100 MxP/u
(0,03 MkP/c).

KoMneoTepht ¢ XKIIKOKPUCTALTUYECKUM 3KPAHOM He UMEIOT HC-
TOYHWMKOB MOILHOIO B3JIEKTPOMArHUTHOIO U3YUEHMS. U He HABOISAT
CTATHUECKOro 3ieKTpuyecTsa. OQHAKO MPH VCTIOMb30BAHHUM 610K
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NWMTAHUA BO3HWUKAET HEKOTOPOE MpPeRbILIEHUE YPOBHS Ha 4yacToTe
50 I'u, noatoMy pekoMeHayeTcs pabotaTh GONblle ¢ UCIONL30BA-
HHEM aKKyMY/ISTOpA.

BdPpexTMBHBIM CPeaCTBOM 3aluThl 0T M3iaydeHnii IIDBM ¢
3JIEKTPOHHO-Iy4eBON TpyOKOIl gBJIsieTCd MpUMeHeHWe HOTONHU-
TEALHOTO METAINYEeCKOTO BHYTPEHHErO KOPNyca, 3aMbIKalolero-
€A Ha BCTPOEHHBIM 3aKpbITHIA 3KpaH. Takaa KOHCTPYKUUs 1o-
3BOJISIET YMEHBILINUTL 3MIEKTPUYECKOE ¥ TEKTPOCTATHYECKOE T10JIe
Ha pacCcTosTHUM 7T—8 M OT Kopnyca Ko POHOBBIX 3HAUESHMIA.

Bo BCex cnayvasx 4519 CHUXXEHHS ypOBHs 00JIyueHuss MOHHUTOP
PEKOMEHAYETCSl pacrionaraTe Ha paccrosinniy He Onmxke 50 cMm ot
F10/1b30BATENS.

YcTaHOBNEHO ONTUMANBHOE BpeMs HabIIONeHUs 3a 3KPaHOM
BUAEOTEPMIHAIIA, He TIpeBbIllatoliee 2 4 33 CMEHY, i IOTTYCTUMOE ~
10 3 4. Habntogenue cBbille 3 U MPUHATO CUMTATh HampsKeH-
HOCTBIO IEPBOM CTENEHM, a CBBIIIE 4 4 — HANPSKEHHOCTHIO BTO-
poit cTerneHU. 3puTeibHas Harpy3Ka cpepx 9TOro BpeMeHu He [o-
nyckKaercs.

Y poBeHb ra3 Npy BePTUKAJbHOM PACII0IOXKEHHOM 3KpaHe BU-
JEOAUCTIeS A0MKEeH AIPUXOAWTLCS Ha HEeHTp Man 2/3 BLICOTHI 3K-
paHa. JInHUA B30pa NOOKHA ObITh HNEPNIEHOUKYNSIpHA K LEHTPY
skpaHa. [Ipu pabote Ha KraBuarype Heo6X0aUMO COBMIONATH Mipa-
BIJIBLHOE TIOJIOXKEeHME PYK oneparopa (puc. 3.14).

5_35° MpaBunchoe
13
0~ 70 Py
90°
_:-3{?’ 1 HenpasunbHoe
L —J)
90° il 3 A
@ N
&
<
& B © 15,0 0 © T ¥) E/__fz—__:

Puc. 3.14. llpaBnibHas NO3IULMS OTIEPATOPA M MOJOXEHKE €0 PYK Npu pabo-
Te Ha KNaBMaType
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Cornacro TpebOBAHMAM HOPMATUBHbIX JOKYMEHTOB NOMELIe-
Hus ¢ ByugeogucniaesaMy u 1IDBM nomxHbl MMeTh eCTeCTBEHHOE N
UCKYCCTBEHHOE OCBEUICHUE.

EcrecTBeHHOE OCBEILEHHE JOKHO OCYLIECTRISIThCI Yepe3 CBe-
TOBBLIE IPOEMBI, OPUMEHTHUPOBAHHbIE PEUMYLIECTBEHHO Ha CeBep ¥
CEBEPO-BOCTOK, M obecrneuynBaTs Kod(P@ULUUEHT €CTECTBEHHOM
ocsemieHuoctu (KEO) He Hinke 1,5%. PexoMmernyeMoe pacronoxe-
HUe pabounX MECT C KOMITbIOTepaMu [10Ka3aHO Ha puc. 3.15.

HcKyccTBeHHOE OCBelUeHME OOJDKHO OCYIUECTBISATECH CHCTE-
MOIi oDIlIero paBHOMEPHOTO OCBeleHUA. B ciyyasx ApeuMyIecT--
BEHHOI paboThl C JOKyMEHTaMU B TOMELLEHUAX SKCINYATALUU BY-
neonycruieeR 1 [I9BM nonyckaercs npuMeHeHUe CUCTeMBl KOMOM-
HUPOBAHHOTO ocBelieHrs. OCBEIIeHHOCTh Ha TOBEPXHOCTH €TONA B
30HEe pa3MelleHUs TOKyMeHTOB nopkHa ObTs 300~500 nk. Mect-

- HOe OCBellieHUE [IPK 9TOM He TOJKHO CO3aBaTh OJIUKOB Ha MOBEpX-
HOCTH 9KpaHa U YBEJIMYHUBATL OCBELIEHHOCTL AKpaHa bonee 300 k.
B KOMNBIOTEPHBIX KJIacCaX BCEX THNOB YueOHbIX 3aBedeHUIT OCBe-
ILIEHHOCTb Ha MOBEPXHOCTH CTOAA B 30HE pa3MellleHUsl JOKYMEHTOB
JHoKHA ObITh 400 K (TP MOMUHECLIEHTHOM OCBELLIEHUY ), 4 Ha K-
pase puaeogucruiest — 200 nk. st ocBewienyst OMeLIeHMI ¢ BHIEO-
aucriesmy 1 IIDBM: cnenyeT OpUMEHSTb CBETWIbHMKU -CEPUU

He pekomensyevcs

Q c

o

A—HemeHee 2 M

/Q\ ' B-—He meHee 1,2 M

C —He meHee 1,2 M

oD

He pexomeHayercs | -

e

j Pexometipyetcs Honyckaetcs
He pekomenpayercs '

o op | | HE ED

‘OkHo OkHo

OKHO

o4

(-
=
=
=

OKHO

‘ LOsepsb

Puc. 3.15. PexoMennyemoe pacnionoxesve pabounx MecT ¢ KOMIbIOTEpaMy,
BUAEOIMCILIEAMHU
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JIT1036 ¢ 3epKanu30BaHHbIMK pPellieTKAMY, YKOMMIEKTOBAHHbLIE BbI-
COKOYACTOTHBIMH TYCKOPEryINPYIOIIMMM annapataMi. -IIpumere-
HMe CBeTUbHUKOB 0e3 paccenBaTesieil U IKPAHUPYIOUIUX PeLIeTOK
He IoNyCcKaeTcs.

Pacrionoxenue pabounx MeCT Aia MoJib30BaTelei BUOEOANC-
rrees ¥ [T9BM B rnogBaibHLIX NOMEEHWAX HEe AONycKaeTCs.

[Tnowanek Ha ofHO paboyee MeCTO € BUIeonUcieem 1 [IDBM
NOJIKHA COCTABJIATL He Menee 6,0 MZ, a obvem — He Menee 20,0 Ve
(B yueOHbBIX 3aBeACHUAX He MeHee 18 M3).

[Tomewenua ¢ [MDBM gomxHbt 060pyROBATLCS CHCTEMaMU
OTOINIEHMSA, KOHAMUMOHUPOBAHUS BO3RYXa WM 3bdeKTUBHOM
MPUTOUHO-BLITSXKHOM BeHTUnaLMeld. TloBepXHOCTh TONA HOKHA
ObITb POBHOM, HECKONB3KOM, YA0OHOW s BARXKHOH yOopKU 1 06-
JlajaTh aHTUCTATUYECKUMU CBOMCTBAMMU.

B npou3BOACTBEHHBIX MOMEIIEHUAX, B KOTOPHIX pa60Ta Ha
Bupeonucrnesx 1 [T9BM asaserca ocHOBHOMN, N0JIKHBE ofecredu-
BATbCS ONTHManbHble MapaMeTphl MHUKPOKAMMaTa {TeMreparypa
Bo3fyxa 22~24 °C, oTHOCcUTEeNbHAS BAAKHOCTH 40—60%, CKOpPOCTh
nBipkeHns so3ayxa 0,1 m/c).

Ha BO3HUKHOBEHUE W pPa3BUTHE KOMIbIOTEPHOI OO0Ne3HU
GoJblLIOE BAMSHNAE OKA3bIBAET PEXUM Tpyda u oTabixa. Ilostomy
JNUTEALHOCT paboThl MpernofaBaTeieil BY30B B AMCIACHHBIX
KJaccax He JOJKHa MpeBblIaTh 4 4 B IeHb, a MAKCUMaNbHOE Bpe-
MS 3aHATRI OIS IEPBOKYPCHUKOB ~ 2 4 B JIeHb, CTYIEHTOB CTap-
LINX KypcoB — 3 .aKageMMUeCKHX Yaca fpu- cOOJI0IeHu peria-
MEHTUPOBaHHBIX TMEPEPLIBOB U MPODUIAKTUUSCKUX . Meponpmx-
T (YIpaXKHEeHUN 118 ras3, U3KYIbTIay3).

3.3.11 DpronoMyueckune TpedOBanN
K OPraHM321MK 1 KOHCTPYKIMA pabodnx MecT

‘B 3aBUCHMOCTM OT YPOBHS: aBTOMATHU3ALMM ¢ MeXaHW3aLuu
TEXHOJOTHMUECKOTO npolecca paboune Mecta MOFYT ObITE aBTOMA-
TW3UPOBAHHBIMM, MEXaHH3MPOBAHHBLIMU, a. TAKXKE ISl . BbITIONHE-
HUS PYYHBIX Ofiepaluit. B cucreMax «uenoBek—mMaluuHa» paboyme
MECTa OCHALIAOTCA  CPEACTBAMHU . 0ToOpaxkeHus - HHbopMallun
(COM), cencomoTopHbIMy: yeTpoitctBamu (CMY - opraunamu
YIpaBAEHMsT) ¥ BCTIOMOTaTellbHbIM 000PYR0BAHNUEM.

Kak orMeuanocs, ycoeiuHoe (GYHKHHOHUPOBAHUE -CHUCTEMBI
«1eNOBEK—MAlIMHAY,. CHYDKEHHE MpEeXIeBpeMEHHOTO YTOMAEHYS
fepcoHajia MOXeT ObITh 00ecrneyeHo rnpu:peanusaunu undopma-
LIMOHHOMH, - 01O H3INYECKOR, IHEPreTHUECKOM, MPOCTPAHCTBEHHO-
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AHTPOIMOMETPUYECKOM, TEXHMKO-3CTETMUECKOK ¥ IPYTHUX BUIOB CO-
BMECTUMOCTEH  YEIOBEKA U MalIMHbl (TEXHOJOTUUECKOoro Impotec-
ca). DTO 3HAUUT, UTO [pU OpraHu3alnu padodero mecra cleny-
eT UCXOMTh M3 KOHKPETHOTO aHajlM3a TPYAOBOTO fipouecca, yuu-
THIBATH €70 TICMXOMU3UONOrNYeCKUE XapakTeprucTHK 1 CaHuTap-
HO-TUrMEHNYECKUE YCAOBUS TPYIa, a [1IPU ero KOHCTPYUPOBAHUU —
colToaaTh CleAyIoiue OCHOBHbIE TPEOOBAHUS:

4 HalMyue OOCTATOUHOTO MO pasMepy padodero mpocTpaH-
CTBA, MO3BOJIAIOLLIETO YeJOBEKY OCYLIECTRIATh HEOOXOANMbBIE IBU-
JKeHYS TIpY BKCIyaTaiiuyi 000pyaoBaHug U ero TeXHUUecKoM 06-
CNy>XWUBaHUM,;

¢ ofecrieyenne 1OCTATOYHBLIX (DUIUYECKUX, 3PUTENbHLIX U
CIIYXOBBIX CBSI3Eil MEXIY UeTOBEKOM ¥ 0GOPYIOBAHMEM, a TAKXKe
CBSA3EH MEXIY J0AbMH, COBMECTHO BHINTONHSIOLIMMHA paboTy;

¢ ONTUMAIbHOE pa3MellleHUe pabounx MecT B [pPOU3BOJI-
CTBEHHBIX NOMELUEHNAX, HaJuuMe 0e30maCHbIX M JOCTAaTOYHBIX
IPOXONOB Wit padOoTAOILIUX JIIOLEH.

Opradusauus pabouux MecT IOJKHA NpegycMaTpuBaTh Me-
pbl, TIpEeNyrpexJalouiie WM. CHUXKAOIIKE . TIPEeXAEBPEMEHHOE
YTOMJICHHE YeJOBeKa, IPEAOTBpaliaiouiie BOZHUKHOBEHME Y HEro
TICUXOMU3NOJIOTHYECKOTO CTPECCa, a TAKXKE MOIBIeHUsA OMHOoU-
HBIX AeiCTBUIA.

Koncrpykuus pabouero mMecra JOJKHA obecnieuusaTh GLICT-
poty, 6€300acHOCTb, IPOCTOTY U HIKOHOMUUYHOCTH TEXHUYECKOTO
obCcayKyBaHYs B HOPDMajbHBIX ¥ aBApHMIHBIX YCHOBMSX, NOJHO-
CTb1O OTBEYATh (DYHKLIMOHANBHLIM W MPeanojaraeMblM yCIOBUAM
IKCILTyaTalym.

IIpu opranu3aunn ¥ KOHCTPYUPOBaHNK pabOyHero MecTa ocy-
HIECTBAsIETCS BoIOOP Lienecoobpa3Hoit paboyeit o3bt (cias, cTod,
CUAS-CTOA); BLIOOP THNOB MHAKKATOPOB X OPTaHOB yIpaBACHHUS,
. “MX KOMIIOHOBKA Ha NaHeJisiX ¥ paliOHaAILHOE pasMellleHHe naHe:
neit; obecneunBaeTca ONTUMAaNbHbIN 0030p paboyero MecTa; npe-
[YyCMaTpUBAeTCs [IPOCTPAHCTRO 1St HOT pu paboTe CHas W CUAst-
CTOR, @  TAKXKE MPOCTPAHCTBO IS KPATKOBPEMEHHOrO OTAbIXa
nipy paboTe cros; obecneunsaeTcs MPOCTPAHCTBO 4411 YCTAaHOBKU
YCTPOMCTE KOMMYHUKALMY, CPEACTB OPFOCHACTKU U CKIainpoBa-
Hust pabounx MaTepnanos.

Buibop paboueil no3bl onpeaensiercss GU3MIECKON TSXKECThO
paboThi, 2 TAKXKE TEXHONOTMUYECKU 00YCAOBIeHHOW BETUUHUHON pa-
foueit 30HbLL. B cayuasix, xorga paboyas 30Ha nNpesbiliaeT 30HbI J0-
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CATMAGMOCTH B MOJMOXKEHMA CUAL, HEOOXOANMO TPOEKTHPOBAThL pa-
Souee MecTo WISl BBINOJNHEeHUa pabot cTos. TlojloxeHne cias npes-
NoYTUTEbHEE [UIS ‘0TIEPaTOPCKUX BHIOB TPYIa, Ha aBTOMaTU3MpO-
BAHHBIX pabo4YMX MecTaX, OJHAaKo Hanbosee NPEINoYTHTENLHbLIM
BAPMAHTOM OpTaHU3aLIiK paboyero MecTa sBASETCS TaKask KOMIIO-
HOBKA €r0 JJIEMEHTOB, KOTODAs M03BONSIET COBEPILAT paboTy B no-
JIOXKEHNM CUAS-CTOSI, T.€. JAaeT BO3ZMOXKHOCTD [IPOU3BOJILHO MEHATh
pabouyro 1O3Y B IOJIOXEHNUAX CHIIsl U CTOs Be3 yMeHbIJ.IeHI/IH 3¢-
DEKTUBHOCTH TPYAA.

IpocTpaHcTBO paboyero MecTa ¢ pasMeleHHbIMNA opraHaMM
YIpaBieHns ¥ APpYTUMU Te)(HI/ILIeCKI/IMI/I CpPEeICTBaMi, B KOTOPOM
OCYILECTBIAIOTCA ABUraTebHbIE eiicTBIS JeJIOBEKa, IPY. BBINION-
HeHuy paboTsl HA3LIBAETCS MOMOPHbLIM nodeM. B MOTOpDHOM roste
paboyero MecTa ONEepaTopa BLILENSIOT TPH 30HBI 30HY JOCSTae-
MOCTH, IEFKOil OCSAraeMOCTH, ONTUMAILHYIO 30HY. _

3ona docseaemocmu OrpaBUYNUBAETCS IyraMu, onncmnaeMuMM
MaKCHMabHO BRITIHYTHIMU PYKaMHU NIPY JBIDKEHUN UX B [UIEUEBOM
CycTase; - 30Ha Aezkol docseaemocmu — pacciableHHBIMM pYKaMu
Mpy ABVKEHUHW UX B IJICUEBOM CYCTAaBE; OMMILUMANbHASL 30HA MOTOP-
HOTO 11011 — IPEATIEYbAMH P IBHKESHUU B IOKTEBBIX CYCTaBaX C
onopoii. Paamepsi 30H MOTOPHOTO 110Ji% [TOKa3aHbl Ha puc. 3.16.
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Puc. 3.16. 3oHbI MOTOPHOTO MOJA pa60‘1ero MmecTa onepaTOpa (B TOPU3OHTATD-
HOU NIOCKOCTH): .

a —Tipyt paboTe OMepaTopa B MOJOXKEHUM -CUI; 6— npu pabore orneparopa:B no-
TOXEHHW CTOsl; | — OnTHManbHash 30Ha MOTOPHOrO NOAs (115 Pa3MEIeH ] OUeHb
4acTo mcnonb3yemux v Hanbonee BaXHBIX Opranos ynpasneHus (OY)); 2 — 3oua
JIETKOM ROCSAraeMOCTH ([I1s pasMelLeH ks yacTo nenoiabsyembk OY); 3'~30Ha g0-
CSraeMOCTH (JUIsl PA3MEIEHNST PENKO HETIONb3yeMbiX OY) -~
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IIpu opranmzanmu pabouero Mecta HeODBXOZMMO CTPEMHUTLCA K
BLITIOJHEHUIO BCEX TPYAOBBIX ONEpalifil B 30HE 1OCATaeMOCTH MO-
TOPHOTO MO, B TOM C/y4ae, €Cly 3TU ONEpally COBEplIAlOTCA
yacTo (aBe v HoJjiee B MUHYTY), OHM AOJKHB! KOHUEHTPUPOBATLCS B
30H€ JIErKOM JOCAraeMOCTH 1 ONITHMAaibHOM 30He MOTOPHOTO MOJNS.

Heo6xoaumMo rnpeaycMaTpUBaTh TAKXKe BO3MOXHOCTD perynu-
POBKM KOHCTPYKTHMBHBIX 3MeMeHTOB pabouero mecra B 3aBUCHU-
MOCTH OT aHTPONIOMETPUYECKUX MapaMEeTPOB TPYNN HaceleHUs.
PerynupyeMbiMu 31eMeHTaMU MOTYT ObITh BLICOTA CHAECHbS, YyTON

" HAKJIOHA CIIMHKH, BHICOTA M YrON HakjIOHAa MOINCTaBKM s HOT,
MOABMXHOCTD CHIEHbA BIIepel -Ha3al,

Opraumsalus ¥ KOHCTPYKLMS aBTOMAaTU3UPOBAHHOro pabo-
- 4ero Mecta oneparopa HO0/KHbI obecrieurBaTh BO3MOXKHOCTb
ObicTporo ¥ 0e30IKUO0YHOr0 BOCIIpUATHS MHGOPMAUK, CO3Aa-
Hye yoo0CcTBa MOJBL30OBAHUA OpraHaMy yrpaBleHus, KoMdopT-
"HBIX YCJIOBUHM IU1g 9KCIIyaTaluu obopynoBanus, ero TeXHU4ecKo-
ro 0OCcnyXHBaHUA 1 PEMOHTA.

IIpy KOHCTPYUpOBaHMU pabouero MecTa pPeKOMEHAyercs
NMPUMEHATDH MO,[!yJ'[beIﬁ OPUHLOUI, NMPU KOTOPOM OJA THUITOBBIX
padoyMX MeCT MCIIONb3YeTCs eanHas 6a30Bas KOHCTPYKIUINSA, Ipe-
JYCMATpUBAIOILAS BO3MOXHOCTb JOIMONAHUTENbHBIX TEXHUYECKUX
CpPEeNCTB M pasMellieHMe UX Ha paboyeM MecTe C y4eToM BEI-
NOJIHSEMBIX ONepaTopoM (YHKIUA.

PaszmeuieHue TeXHUUECKUX CPEACTB (MCIIEEB, MyALTOB BBOJA
IAHHBIX ¥ JTOKYMEHTUPOBAHUS, alliIapaTyphl CBA3W U T.I.) NOJDKHO
€034aBaThk HEOOXOAMMbIE YCIIOBUS [U1s1 BHINONHEHUS POCTHIX DYHK-
UM JIEBOMA PYKOH C LIENBIO CHWKEHUS Harpy3ok Ha IpaBylo pyky
(ripu pabote Ha MysbTax, BEACHUM 3anuceii, pabore ¢ KapTol U T.1.).

OcHOBHBIM GYHKUMOHATBHBIM 3/T€MEHTOM aBTOMATU3IUPOBAH-
HoOro pabodyero Mecta onepaTopa siBAAETCA MyJbT YOpaBieHHs, Ha
KOTOPOM DpasMeHIaloTca CPeacTBa OTOOpaXKeHUs MHQOpMaLMU 1
opraHbl ynpasieHus. Ilpy ero KOHCTPyMpOBaHUM HEOGXOAMMO
YUUTHIBATD Cliellylouie TpeboBaHMA:

4 OBEPXHOCTh IMYAbTOB yNpaBjieHUs JOJKHA NUMeThb. TOKPbI-
THe, obnanawinee CBOUCTBOM AW @y3HOro WiM HanpasjieHHO-
paccessHHOro OTPaXKEHUsi CBETOBOIO MOTOKA B LEASX [PEAOTBpa-
wieHNA ONMKOB B NOJE 3PEHUA ONEPaTOpa;

4 NYJIBTH YIIpaBjieHus Aas paboTbl B NOJOXEHUHM CUIS JONXK-
Hbl MMETb IPOCTPAHCTRBO IJIS HOI OrepaTopa ¢ pa3mepaMy (He
* MeHee), MM: BbicoTa — 600, rnydbuna Ha ypoBHe xosied — 400 U Ha
yposHe niona — 600, wupunHa — 500;
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4 BLICOTA MyALTOB NMPU paboTe B NONOKEHUM CHAS He JOIKHA
npesbiiaTh 1100 MM ot mona ans obecnevyeHUsT BO3ZMOXHOCTH
0630pa rMoBepx IyJbTOB YIIPABACHHUS.

Pacnonoxenne cpencts orobpaxenna yHdbopMaudd 4 ceH-
COMOTOPHBLIX YCTPOMCTB HAa MaHENsx TyibTa NOMKHO Ocylle-
CTBJIATLCS C YUETOM CAEHYIOUINX OCHOBHBIX (paKTOPOB: NIpHOpUTE-
Ta, TPyNMIUPOBKHM B JIOTHYECKHE OIOKM, B3aUMOCBA3E OpraHoB
YIIPABAEGHUA U CPERCTB OTOOPAXEeHNUSt UHPOPMALIMY ¥ CEHCOMO-
TOPHbLIX YCTPOJICTB. '

[TpropuTET CEHCOMOTOPHBIX YCTPOUCTB (MM CPENCTB OTOO-
paxxeHus MHOOpPMalK) OIpefesisiercst UX Ha3HAuYeHUEeM M po-
b0 B DYHKUMOHUPOBAHUM cUCTeMbl. [IpU 3TOM BBIAENSIOTCS
cnemyromue noxkasarean (GYHKUMOHMPOBAHMSA pacrojiaraeMoro
YCTPOMCTBA WM CPEACTBA: '

4 4acToTa UCTIONL30BAaHMS;

¢ TOYHOCTb Y CKOPOCTb CYNTBIBAHUA nokasateneil (1 COM)
WM YCTAROBKM 1tosnimi (ana CMY),

4 BusiHNe OLMOKA CUUTHIBAHWS WU 3ar1a3ObiBaHys 1PpH Bbl-
MOMHEHNU Ofepannii Ha HageXHOCTh W 0e30racsocTh paboTsl
CHCTEMBI.

PasMeuienve UHAMKATOPOB 1 CEHCOMOTODHBIX YCTPOUCTB
WJIA OpraHoOB YIpaBJIEHHA Ha TNaHesiX IYJIbLTOB YIpaBJleHUS
OCYILECTBJISIETCH ABYMS COCOOAMU: (PYHKLUOHANbHBIM, KOTHA VH-
AMKATOpbl M OpraHbl YOpPaBlieHUs IpyNNUpYIOTES C yuyeTOM .Co-
BMECTHOI'O UX MCIONb30BAHUSA NP BLIMONHEHTH 06111eii 3ajauu
WY OTHOCATCS K OHOMY KOMTIOHEHTY 0DOPYAOBAHNI, 1 noC1edo-
éamenbHbIM, KOTIA PACTIONOXKEHKWE OTIpellesisieTCsl Tocaen0BaTeNb-
HOCTBIO UCMOJb30BaHUs1. JOMycKaeTcs UCoab30BaTh coueTanne
JIBYX 3TUX cnocoboB.

" TIpy pasMelleHUH CpencTs oToGpaxeuus HHPOPMALUU U
CEHCOMOTOPHBIX YCTPOMCTB (OpraHOB ynpaBjeHUs1) YU TbIBAIOTCSA
cienywuue TpeboBaHUL:

1) BaxxXHbIe ¥ Haubosee YacTO MCTIONb3yeMble cpecTBa OTOb-
pakeHust “1HOPMALUY ¥ OpTaHbl YIIpaBIeHUS JODKHbI paciiofa-
raThCs B NMpeaenax onTUMalbLHONM 30HbI, aBapuiitibie — B JIETKO R0-
CTYIIHBIX MeCTaX, HO He B OITTUMAJIbHOM 30He, BTOPOCTENEHHbIE U
NePUOJMUYECKH UCIOAb3yeMble — HE B ONTUMabHBIX 30HAX;

2) KOMIOHOBKA CPeACTB 0ToOpakeHusl NOJKHA 0becrieunBaTh
0030p U BUIUMOCTD ¢ paboyero Mecta BceX MHIMKATOPOB, BO3MOX-
HOCTb JIETKOTO ONO3HaHUsA J10D60r0 U3 HUX, o0beauHeHne WHINKA-
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TOPOB B MOCEAOBATENLHO MCIIONb3yeMple WK (hyHKUUOHATBHLIE
CPYIINLI, YYeT B3aUMOCBA3€H UHANKATOPOB U OPraHoB YIIpaBIeHUs;

3) npy HaMM4YuKM B Tpynne wectu (u 6onee) NHINKATOPOB OHY
JOJKHBI PACIONIATaThCSl IBYMsi apayuleNibHbIMK BEPTHUKANbHLIMHU
WA TOPU3OHTAIbHLIMUY PSIAMU; TTPY 3TOM PacCIiQIOXeHUe KX I1s-
THIO-LLIECTBIO TOPU3OHTAIBHBIMY M BEPTUKAIBHBIMY PAJaMU HE J0- -
TIyCKaeTCs;

4) npu HaAMKUKUK Ha TaHenax Oosnee 25~30 UHIMKATOPOB OHYU
JOJKHbI KOMIIOHOBATHCS B 2—3 3pUTENIBHO OTIMUUMbIE TPYITILE;

5) npu pa3MelleHd OpraHoOB YIIPaBACHUS JOMKHA OBITh UC-
KJIHOUeHa BO3MOXHOCTb UX CIYJalHOTO MepersIloueHus, 4To Mo-
KeT ObITh O0ecrneueHo pallMoHaAIbHOI KOMIIOHOBKOH WM yCTpoVI-
CTBOM CHEHUaIbHBIX (PUKCATOPOB;

6) s obecmevyeHMs] PazINYMMOCTA ONHOTUIIHBIX OpPraHoB
yTipaBieHUs OHY JOJKHBI KOMIIOHOBATHCA B IPYIIIbL, KOTODPHIE Bbi-
IeJISNOTCA YBEJMYeHeM NATEepBajia MEXY HUMHU MM yCTaHOBKO#
B JAHHOM HHTEPBAJIc OPraHOB YIIPaBRICHUS, OTJMYHBIX M0 BULY;

7) GYHKIMOHANBHO CBA3aHHBIE OPraHbl yNpapieHUs 1 cpej-
cTBa 0TO6pakeHna MHMOPMaIlK TOJKHbl pactionaraTbesa BOIU3N -
JIPYr ApYyTa H KOMITIOHOBaTbCA (DYHKIIMOHAIBHBIMHU IPYyINaMu; p1
3TOM (YHKIMOHAIbHBIE TPYIINbl, UCIIONb3YEMBbIE 1)1 BLIIIOJTHEH WS
Haubosee BaXKHBLIX JIEHCTBUI (CUTRAIM3AUMM WM YCTPaHEHUS
aBapUMHBIX CUTYaLMil), Lel1ecoobpa3Ho OUYEepUYMBATD CIIeLAIbHbI-
MU TUHUAAMU WAPWHOR 2—3 MM, XOPOLLO KOHTPACTUPYIOLWUKUMHU C
dborom naneny;

8) cencomoTopubie ycTpoiicTBa U (GYHKIMOHANLHO CBSI3aH-
Hble C HUMM PAMIOM PacHoON0XeHBble MHAUKATOPKl AOMKHBI pac-
nojiaraTeCs Tak, YTo0bl CAMU OpPTaHBl YIIPABJICHUS WM pyKa NpHU
MaHUMYISIOUEgX C HUIMU HE 3aKpbiBany HHAUKATOPA;

9) mBUKEHHE OpraHOB YIpapfieHus BIepel (T.e. OT onepaTo-
pa), BBEPX, BIIPABO WAM 110 XONY 4aCOBOH cTpenku (4ng nosopor-
HbIX ‘OpraHoB YIpaBJieHUs!) NOMKHO COOTBETCTBOBATH YBENUWue-
HUIO NapaMeTpa Ha GYHKUMOHANBHO CBSI3aHHBIX ¢ HUMU MHAWKA-
TOpaX WK MONOXKEHHIO «BKIIOUeHOY;,

10) ceHCOMOTOpHbBIC YCTPOMCTBa, KOTOpbIE TpedyloT onpene-
JIEHHOM T10CAeA0BATEILHOCTH JEiCTBUIA NN KOTOPHIMY MaHUITy-
JIUPYIOT COBMECTHO, AO/DKHBI ObITh COOTBETCTBYIOIIMM 00pa3om
CrPYNIMPORAHKBL, YTOOBI MOCHenoBaTesbHble AeHCTBUA [IPOU3BO-
IWHACH B NOPSIIKE €1€BA HATIDABO WV CBEPXY BHH3,

11) npu pa3mellieHHUH CEHCOMOTOPHBIX YCTPOHCTB: MperuMy-
LIECTBEHHBIM CIOCOOOM  KOJUPOBAHMS ABISETCS IPOCTPAHCTBEH-
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HOE TPYNIMPOBAHME NMOJICH KIaBdaTyp (KiaByiueil 1 KHOIIOK) O
bYHKUMOHANBHOMY TpHU3HAKy, KORMPOBAHUE OPraHOB YrpaBle-
HUS UBETOM MOXET NPUBOLWUTH K M3NUILHEMY Pa3HOOOI U necT-
poTe Ha NyAbTe; '

12) nna obecrneyeHuss BO3MOXKHOCTH OHICTPOro obHapy:KeHus
HerpaBwibHO HabpaHHOW HHDOPMALMK CledyeT NPUMEHATH
KHONKU ¢ (UKCaUMeEN HaKaTUA WU C MTOACBETOM, UCIIOIb30BaTh
KOHTPONBLHYIO (CHIHAJILHYIO) CTPOKY (MM NOJe) HA 3KPAaHe, OTO-
6pakaromieM HabpaHHYO WHGOPMALNIO; TPUMEHSAThL PE3YyNLTUDY-
IOLLY10 KHOTIKY {HarnpuMep, «Bsony), GoOpMUPYIOILYIO KOMaH1y Ha
VCHOJNIHEHME onepauru (MO BCel Liernoyuke Haxatuli), YTo no3Bo-
JiSeT [POBEPSTH NPABUILHOCTb HAXaTHi U OCYWECTBJIsATH Hepe-
X0 OT OJHOH Oonepauuy K Apyroi noj 3pUTedbHbBIM KOHTPOEM;
HUCHObL30BATH XOPOIIO YUTAaeMBble, He Tpebyloline paciudpoBKU
HaAITMCU Ha KHOMKAaX U NaHeasx;

13) pu IporpaMMHOM KOHTpOJE OIIMOOYHBIX IeHCTBAN omepa-
TOD NOJDKEH TI0NyJyaTh YKa3aH¥ie Ha HaluuMe OMBOK ¢ NOMOLIbIO
3BYKOBOTO WM 3PMTENbHOTO CUTHANA (3aropaHue, MATAHHE CUTHANb-
HOMW TAMIOYKY MM TPAHCIIAPaHTa); YKazaHWe Ha HATUUME OLUUOKY U
€e XapaKkTep JOJLKHO TakoKe OTOOpaXaThCs B KOHTPOJIBHON CTpOKe
WIK Ha CTIEUATHLHOM yYacTKe HHGMOPMaUMOHHOIO 101,

PabBouee mecTo onepaTopa TOMKHO ObITE CKOHCTPYUPOBAHO C
yqeToM obecriedyeHns HeOOXOAUMBIX YCAOBUM AN TEXHUYECKOTo
o0CcAyXKuUBaHUA U peMoHTa 000pYHOBaHUA (OCMOTpa, PETYIUPOB-
K¥, 3aMeHbl OIOKOB M OTAEALHBIX 3ieMeHTOB). Hcrosnb3osanue
HCIHITATENIbHBIX CPEACTB, U3MEPHUTENLHLIX NIPUOOPOB U HUHCTDY-
MEHTA JOIDKHO OCYILECTBISITLCS 0e3 3aTpyIHeHWI U HapylleHus
TexHuKHU 6esonacHocTy. [Tpu 3TOM HEO6XOAUMO 0BECTIEYUTD:

4 cBODOIHBIA AOCTYTI K OCHOBHBIM Y3J1aM NPOBEPKHU;

. 4 MakCHUMadbHYO 3aMEHSEeMOCTb OTIEIbHbIX O0KOB, UCKITIO-
YaoUIyl0 WIW CBOJSLUYI0O K MUHUMYMY MX B3aUMHYIO OTJIAKy
rocje 3aMeHbI; :

4 BO3MOXHOCThL HabnogaTh 32 paboToi GYHKUMOHUPYIOILIMX
3/IeMeHTOB 000PYOOBaHKA, HE NMOABEPrad ONnacHOCTH 00CayXMBa-
0LUMHA nepcoHadn,

4 CO3JaHue YCN0BUM, MPKU KOTOPbIX HE3AKpPEIICHHbIE KOH-
CTPYKTUBHbIE 3MEMEHTbH! (KPbILIKY, CMOTPOBbIE JIIOKM, TaHe )
JIE'KO. OOHAPYXUBAIOTCH;

¢ BLIGOD Pa3MEPOB M OPMUEHTALMM BEHTHJIALMOHHBIX OTBEp-
CTHH, HCKIIOYAIOIUMX BO3MOXHOCThL [TOMANaHUsi B HUX WHCTPY-
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MEHTA npn NpPOBENEHUH pa60T 10 PErynupoBKe uan npu PeMOHTE
obopynoBaHuy;

¢ NOABEAEHUE INEKTPUIECKOrO Hanpﬂ)KBHl/lﬂ TONBKO K PO3ET-
KaM W rHe3[1aM pa3beMOB, a HE K LUTEKEPAM M BUJIKAM; '

L e onpeneseHns HENUCTIpaBHOCTEN OTHAENbHBIX 610KOB He-
06X0IUMO NpeNyCMaTpUBaTL KOHTPOJIbHLIE TOYKM, KOTOPHIE Tie-
necoobpa3Ho rpynrnupoBaTh B IMHWIO (MW MATPULY) € YUETOM
[10C/Ie10BaTeIbHOCTY TIPOBOJMMbIX U3MEPEHUM;

4 BO3ZMOXKHOCTH OTKPbLIBATH OBEPLILl ¥ KPBILLIKHA O,ELHOI/I DYKO v
bUKCUpOBaTHL UX B OTKPBLITOM NONOXEHNH,

e BO3MOXXHOCTb NPABUIbHOM YCTAHOBKK ONOKOB MyTeM WC-
NOJL30BaHMA HATIPABIAIOLINX ITHMTOB U Na30B, 4 TAKKE MapKH-
POBKM BCEX CMEHHBIX 3JIEMEHTOB, YKA3LIBAIOUIMX Ha MX [pUHAI-
JIEXXHOCTD K OIpeNeieHHOMY OIOKY;

4 BO3MOXXHOCTb YETKOTO Pa3iuyeHUs pa3beMOB M PO3ETOK
nyTeM YX KOIMpOBaHUs HOPMOit WU LIBETOM.

OpraHmaum paboyero Mecra AOMKHA 0DeceurBaTh YCIOBYA
IS TIpenynpexXaeHis HenpaBUabLHBIX aeiicTeuii (omuboK) orepa-
topa. C 3TOji LENbIO BCE OCHOBHbIE 1 aBAPUIHBIE OPraHbl YIIpaBJie-
HMS DOJDKHBI JIETKO ONO3HABATLCS (3PUTENLHO WIM Ha OLLYIIb);
MEXIY OpraHaMW YIpaBACHUS JODKHO MMETBCS CBOOOAHOE Mpo-
CTPaHCTBO, TO3BOJIAIOILIEE JIETKO MAHUNIYIMPOBaTh MMU O¢3 3a1éBa-
HUS COCENHHX OPraHOB yNpaBleHUs; NepekNUYeHne OpPraHoB
YNPaBIeHUs QTUCKPETHOTO TUTIA NOJDKHO COTIPOBOXKIATLCA XOPOLLO
CIBILIHEIM 1LIEJUKOM; OpPraHbl yIIpaBJIeHUs, CIy4yailHOEe BO3OEH-
CTBUE HA KOTOPBIE HENIOTYCTUMO, NOKHBl UMETh CIIelMalbHY0 33-
LMTY,; CHATHE KOTOPO# TpebyeT HEe MeHee ABYX ABMXKEHUIA.

3.3.12. TpeGopanna 6e300aCHOCTH K COCYaM,
padoTaomuM NoJ JaBIeHHEM

‘Ha npOMBILUIEHHBIX NPEINPUSITUAK UCNONbL3YeTCst 00MbILIOoE
*KOJIMUECTBO COCYIOB, paboTalOUIMX MOJ JAaBIEHMEM: "BO3IYXO-
COOPHMKHY, TOOTPEBATENU, TeadpaTophl, bapboTepsl, HCIAPUTENH,
Gannonsl s CKATHIX ¥ CKIMDKEHHBIX ra3oB U Ap. .

Cocynpt, paboTtaloliye noj gaBjeHneM, 0THOCATCS K 0bopyno-
BaHMIO C MOBBIIEHHON ONACHOCTHIO. [10ATOMY 1X M3rOTOBIEHME
paspeieHo Ha CHGLI]/IEUII/BI/I])OB&HHI:IX MaU_IX/IHOCTpOMTeIIbeIX 3a-
Bojax. PazpeureHue BpIIalOT OpraHbt I’ocy;lapCTBeHHoro Hag3opa.

KoHcTpykuus cocygon AOIKHA OBITh HANEKHOM, obecrieyn-
Batolieit 6e30MacHOCTh NPY 3KCMIIyaTaluu, M NOCTynHoM ‘Jmﬂ
OCMOTpa, OUMCTKY, TIPOMBIBKH, [IPOAYBKH 1 PEMOHTA.
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Cocynbl ¢ BHYTPEHHUM AUAMETPOM Gonee 800 MM uMerOT na-
3bl, HEOGXOAUMbIE I OCMOTDPA U PEMOHTA. Jlazbl BHUTOMHSAIOT
oBanbHOM UIu okpyraoi dopMsl. JI1a3st granpHoit GOPMBL UMEIOT
pasMepel 10 HanOonblieit ocy He MeHee 400 MM, 110 HAaUMEHbILEHN —
He Meree 325 MM. [inameTp KpYEnsiX B cpety — He MeHee 400 MM,
Cocynsl ¢ BHyTpeHHUM fuameTpoM 800 MM u MeHee uMEroT Kpyr-
Jible WA OBajibHBIE JIOKY pasMepoOM MO pauMenbiieit ocu 30 MMm.
Kpbiliku Ja30B ¥ JI0KOB JAENANT CHEMHBIMU UAK OTKUBIBAIOLLN-
MUCst HA iapHHpax. IIJISl U3TOTOBJIEHUSA COCYIOB TIPHMEHAIOT TOJb-
KO Te MaTe€puanbl, KOTOPHIC APEeAYCMOTDEH K paﬁounu YyepTeXKaMU
M pacueToM Ha NMPOYHOCTh. KaXablil Cocyn nocie u3roToBIeHUA
TOABEPraoT ruipaBIuecKoMy UCIbITalu0. JIng obecnedenus He-
30NACHBIX YCIOBMI 3KCIUlyatalmy CoCynni cHabxawT npubopa-
MH W3MEPEHNS BaBACHUs B TeMNepaTyPhl cpeabl, NPefoXpaHuTe b
HbIMI KJlallaHaMH, 3aTTOpHOI apMaTYPO#l, a B HEKOTOPBIX CIyYasx —
yKasaTenssMu ypoBHda xuakoctu. Ha cocynml, paboraromme rnon
[IABACHUEM, Pa3pellaeTcsl YCTAHOBKA MaHOMETPOB Kjacca TOu-
HOCTH He HIKe 2,5, ¢ KpacHOU 4YepToii no nejeHuo, COOTBET-
CTBYIOLIEMY pa3spellleHHoMY paboueMy AapneHuio B cocyne. Koau-
YECTBO MPENOXPAHUTEALHLIX KNAMAHOB, WX pasMepsl U [TPOyCcKHas
CIIOCOOHOCTD Bblﬁl/lpaIOTCH TakK, 4ToObI B coCyae He MOIIO obpazo-

BaTHCA HaBlieHMe, rpesbiaoiee pabodee Gonee yem xa 0,05 MIla
IJ1s cocynos ¢ AasieHueM fo 0,3 MIla, ya 15% — ans cocynos ¢
aasnenvieM no 6 MIla u na 10% — fng cocymos ¢ fasieHueM
cabiue 6 MIla. ComepxumMoe COCYHR, BLIXOAMILEE ‘M3 IIPEN0-
XPaHUTEHBHOTO Knanada, OTBOANUTCA B 6€3onacnoe mecto. OTROION-
e TpyObl CHaGXkaloT yCTPOCTBOM Ul cvBa CKOMMBILENOCA B
HUX KOHjeHcaTa. :

Cocyanl moluiexat perucTpauvn B ppraHax Hap3opa, 3a HC-
KJIIOUEHUEM TeX, ¥ KOTOPbIX NPOU3BENEHUE BMECTUMOCTY HA AaB-
nenve He npesbiuaeT 1000-MTIla. Ecau xe cocyant paborarot noa:
JaBieHUEeM e1KUX, AJOBUTHIX U B3PbIBOOMACHBIX Cpel [1PY TEMITe-
patype 200 °C ¥ Boillie, a IPON3BENEHHe BMECTUMOCTH HA AaBie-
Hue pasHo 50 Mlla n 6onee, To Takne cocyabl TAKKE MOMIEKAT
perucrpaumu B opraHax ['ocysaperseHHoro Haazopa.

He perucTpupylotes B 9TUX OpraHax GajioHb! fjis TPaHcrop-
THPOBAHHS U XPAHEHUS COXMXKEHHBIX, CKATHLIX U PACTBOPEHHBIX
ra3oB BMECTUMOCTLIO 40 100 1. ,

Bce cocymbl, KAaK perucTpupyemsie, taxk v He perucTpupye-

. Mble B.OpraHax, YYUTHIBalOTCS BladelblaMy B cOeLHaIbHOM KHU-

re.yyera U OCBULETENbCTBOBAHUA COCYROB. KHUMA 3Ta XPAHUTCS ¥
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. ANHA, Ha KOTOPOE BO3JIOXKEH HAA30p 3a COCYlaMy Ha TIpeinpu-
gy, Ha Kaxkablil cocym COCTaBAsIOT NacriopT.

Paspewienvie Ha nyck B paboTy cOCYyROB, PerUCTPUPYEMbIX B
opra"ax ['oCylapCTBEeHHOTO. Haj30pa, BLHIHAETCA HHCHEKTOPOM
MecTHOTO oprana. Cocynbl, He PerucTpUpyeMbie B opraHax Hag-
30pa, BBOISTCS B 9KCIUIYATALHUIO O pa3peilleHWIo Nyla, Ha3Ha-
YeHHOTO APUKA30M 1O NPpeanpuaTrio. Paspelerre 3anuchiBaoT
B MAacHOPT cocya.

JIntto, ocyliecTRAsIIONEe HA MPEeATPUATUN HAK30P 32 COCYla-
MM, a TaKXe JINLO, OTBETCTBEHHOE 32 MX MCIIPABHOE COCTOSTHUE M
feszonacHoe nelfcTaie, HA3HAUAIOTCA NPUKA3OM MO MPEANpUSITHIO
M3 UNCla WVHXEHEPHO-TEXHUUECKHX pabOTHUKOB, TNPOLUEHILMX
TIPOBEPKY 3HAHU [IPABUI TEXHUKYW 0€30MaCHOCTH.

Ha xaxnbiil cocyn wiy rpynmy oAuHaKOBbIX COCYIOB COCTaB-
JIAIOT UHCTPYKUMKY HO. IKCTUIYaTalyt, KOTOPYIO BbiBEILMBAIOT HA
pabounX MecTax v BbLAAIOT 0OCAYXKHBaAIOIeMy NepCoHany.

PeMoHT cocyna u ero »1eMeHTOB BO BpeMs paboThl He 10IyCcKa-
ercs. Bo BpeMs paboThl B yCTAHOBIEHHbBIE MHCTPYKLINER CPOKK U B
IOMKHOM oObeMe TIPOBEPHIOT UCIIPABHOCTL NeiiCTBUS apMaTyphl,
KOHTPOJbLHO-U3MEPHUTENBHBIX NPUOOPOB M MpPEAOXpaHHTENAbHbIX
yerpoiicTs. Cocyl BBIBOIAT U3 paGOTHl TIpY NPEBBILUEHIY JaBie-
HHs BBIIUE Pa3pelieHHoro, HEUCIPABHOCTU NPEAOXPAHHUTEAbHBIX
KJIATIaHOB, TMOBPEKISHNN OCHOBHBIX 2JIEMEHTOB, HEUCHPABHOCTIAX
MaHOMETPA, YKa3aTeNs YPOBHS XKUAKOCTH, CHHXXEHUH YPOBHSA XU -
KOCTH HMXKe NOTTYCTUMOTO {(JiN1s1 COCYLOB C OFHEBBIM o6orpeBOM) "
B APYTUX CNydasx, yKa3aHHbIX B MHCTPYKITAH.

PaboTy BHYTpPH COCYNOB. BHITIONHAIOT 1O Hapsaay. Mepbl 6ezo-
MacHOCTH NMPUHUMAIOTCS TakUe Xe, Kak ¢ npu paboTax BHYTpHU
HapabaHOB 11 B pe3epByapax.

JlonomuTenbHbie TpebOBaHAS K DamioHaMm. Bafmonu IUIS - CKa-
THIX, CXMIKEHHBIX W PaCTBOPEHHLIX razoB €MKOCThIo Donee 100 5

" BOMMKHbL ObITh CHaOXKeHbl NAcnopToM 110 (POpME, YCTAHOBAEHHOMN
V15 COCYIOB, pabOTAIOLMX O NaBNICHUEM!

Ha Samnosbt 6onee 100 1 DonKHB yCTAaHABIUBATLCS TIPEOO-
XpaHuTenbHble Knananol. [lpu rpynmoBoit yctaHoBke 6anioHoB
MOTIYCKAETCst YCTAHOBKa HpeﬂDXpaHl/ITeﬂbHOFO KjaraHa Ha BCHO
rpynny 6ajj10HOB.

Bamions eMKOCTBIO Gonee 100 1, ycranapnuBaeMbie: B Kaye-
CTBE PACXORHbIX eMKOCTER INst COKMMKEHHBIX ra3oB, KOTOPhIE MC-

- TIOAB3YIOTCS KAK TOMIWBO Ha aBTOMOBWIAX W. APYrMX TpaHCIOpPT-
HbIX CPEACTBAX, KPOME BEHTHIS U NPeJOXPaHUTEeALHOrO KianaHa
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JOJKHDB! UMETh yKazaTelb MaKCHUMaNbHOLO YPOBHS HAMONHEHHS.
Ha Takux 6anfnodHax TakKe JOMYCKAETCA YCTaHOBKA CleLUUaibHO-
TO HAMOAHUTEALHOTO KjafiaHa, BeHTHAA Ais oTdopa raza B fiapo-
00pa3HOM COCTOSHMH, yKazaTejst YPOBHSA CXKUXKEHHOTO rasa B
OannoHe n npoodKu.

bokoBble WITyLepa BeHTUNREH IS 6aJIJIOHOB HaIlONHAEMbIX
BOLOPOAOM M APYTUMU FOPIOUUMM Ta3aMi, JOMXKHbI UMETh JIEBYIO
pe3nly, a uisi 6aNIOHOB, HAMOJHAEMbIX KHCIOPOAOM U APYTHMH
HEroprounuMM razaMu, — MpaByio.

Kaxawtit BenTUIL OaiioHa ISl SIIOBUTOTO U TOPIOUEro rasza
oMKeH ObITh cHabMKeH 3arnyHIKoi, HaBepThiBaloUleics Ha OOKo-
BOI1 uTynep.

BenTunm 6au10HOB ¢ KMCIOPOAOM IOTKHbBI BBEPTHIBATLCA Ha
Marepuaie, He cojep:KallueM XKUPOBLIX BEWIECTB, Ha (Osbre WM C
NpUMEHEHUEM: XHJKOFO HAaTPUEBOTO CTEKJA; OHM HE JOJKHbL
VMETh NPOCATIeHHBIX MY TIPOMACAEeHHbIX JeTanedl 1 NpoKiafok.

Ha BepxHeit ceprnyeckoil 9acThH KaXXaoTo HauToHa KOJIKHbI
OBITH OTUETINBO HAHECEHBI KJIEMMEHNEM CeayIolie JaHHble:

4 TOBAPHBII 3HAK 3aBOJA-U3TOTOBUTENS;

4 HoMep OannoHa;

4 dakTUyeCcKut Bec IIOPOXKHETro BalIoHa;

4 1arta (Mecsl 1 TOI) U3LOTOBJIEHUS U ron CIeAYIOILIETr0 OCBU-
JeTeNbLCTBOBAHUA,

4 pabouee masnenue (P), Ila;

4 =MXOCTh BaJI0H3; ~

¢ wieitmo OTK -3aBofa-M3roToBUTENS KPYIIOH OpMbI AMa-
merpoM 10-MM (33 UCKITIOUEHHEM CTAHIAPTHHIX OAJIOHOB eMKOC-
TBIO CBBILE 55 J).

BbicoTa 3HakoB Ha OalnoHaX IOMKHA 61>m> He MeHee 6 MM, a
Ha Oa/JIoHAX eMKOCThIO CBbHIIE 55 I — HEe' MeHee 8 MM,

Macca 6an10H0B, 3a UCKAKOYEHUEM BATNTOHOB IS alleTUIeHa,
YyKa3blBaeTCa ¢ y4eTOM Beca HaHeCeHHO KpacKH, Konbla i
KoJimaka n HaniMaka, ecjid TaKoBbie TIPeRYCMOTPEHbI KOHCTPYK-
Huei, Ho 6e3 Beca BEHTMIIA U KOJTIaKa.

. MecTo na 0Ga/uioHax, TIe  BbIOUTHl NACHOPTHBIE HJaHHbIE,
-JOJKHO OBITh TIOKPBITO OECILIBETHBIM JIAKOM M:00BEIEeHO OTINYU-
TeNIbHOU KpacKol B BUAE PaMKHU. :

Ha 6amionax. eMKOCTSI0 10 5 1. WIN € TOMWHOMN CTEHKH Mée-
Hee 5 MM MacropTHBIE JaHHbIE MOTYT ObITh BLIOWTHI Ha TITACTHHE,
NpUnasiHHoil K. 6annony, J11/160 HaHECEHBbl IMaJieBOi JUIM Macs-
HOU KpacKoii.
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‘HapyxxHas noBepXHoCTh OasloHa foJKHa ObITh OKpalieHa co-
[JIACHO JaHHbIM, NpUBEAEHHBIM B Tabn. 3.17.

Tabnuya 3.17
Oxpacka 6anaoHoB
HanmeHosa- Oxpacka Texer Lser Liger
Hye rasa HannoHa Haanucu HAAMNCK FIO10CHI
1 2 3 4 5
Azor JepHas a3oT SKENThLH © KOPUYHEBbIA
AMMHaK xearas aMMHaK YepHBII -
AproH  cCbi- yepHas aproH chIpoi Genbiit benbiii
po¥i
APproH TeXH. yepHas aproH TEXH. CHHMIT CUHMI
Apros uuc- cepasi aproH uuc- 3eNieHblit 3e1eHbIl
ThIN THIH
AueTniieH Genas aueTuieH KpacHblii -~
Byran KpacHasi OyraH Benblit -
Bytuaen KpacHasi 6yTuneH JKENIThLA yepHbIi
Bonopon TEMHO-38J1. BOZOPOR KpacHbiii -
Bosnyx yepHast CKaThifl BO3- Oenbiit -
- nyx
Tennit KOpHYHeBast TeNnit Henlit -
3axuch azora cepast 3aKUCh a30Ta yepHbIi -
Kucnopon ronybas KHCIA0pOI YepHbEA -
Kucnopon ronybas KHCJIOPOL Me- YEpHBIH —
AMUMHCK A
Hedreraz cepasi Hedreras KpacHbIi -
CepHucTIi yepHas CePHUCTBINA oenbiit JKeNThiit
AHIUOPUI aHTHApMA
~Ceposojo- fenas cepoBonopoa KpacHblit Kpacbiit
poxn
Yrrexucnora yepHas yraekuéoTa SKEThIN -
docren 3aLMTHAas - - KPacHbIi
$peon 11 ATOMUHHeE- ¢peon 11 YEPHBI CUHHMH
Bas

239



Oxonuanue mabn. 3.17

1 2 3 4 5

Dpeon 12 ATFOMUHHe- bpeon 12 JepHbIH -
Bast. :

dpeon 13 AOMHHYe- dbpeon 13 JePHBLI 2 KpacHble
Bast : :

$peon 23 ANOMUHUE- dbpeon 23 YepPHBIH 2 XeNThie

O Basi

Xi0p 3alIUTHAs - - 3€JeHbI

{uxnonpo- OopatKeBas | wuKIONpOnaH YepHbIT -

naH

DTUIEH duoneropas ITUIIEH KpacHbIA —

Bee npyrue KpacHas HAaWMEHOBa- 6eJtblit -

HUE

Bce ampyrue yepHast . HAaUMEHOBA- SKeNThIN -

HEropiouue H1E

rassl

Hannucy Ha GannoHax HAaHOCHT TI0 OKPYXKHOCTH Ha JJIMHY He
MeHee 1/3 OKpy>XKHOCTH, a NoJoChl — TI0 BCeil OKPYKHOCTH, Npy-
yeM BhicoTa OyKB Ha OaljloHaX eMKOCThIO Oonee 12 1 JOMXKHa
ObITh 60 MM, a WIKMPMHA TOJOCH — 25 MM. Pa3Meps! Hagnucei u
Nojoc Ha 6anioHax eMKOCTbIo 40 12 1 JOMKHBI OIIPEHeNIThCst B
3aBUCUMOCTH OT BEIMYUHB! HOKOBOH [moBepXHOCTH GanyioHa.

BeT oXpacku 1 TEKCT HAATUCEH Ha BaJUIOHAX, UCIONb3YEMbIX B
CNELMATBHBIX YCTAHOBKAX WV TPeAHAa3HAYeHHLIX IS HATTONHEHNS
ra3amMm CrneunaibHOrO Ha3HAUEHUS!, YCTAHARIUBAIOTCS 3alHTEPECO-
BAHHBIMU BEIOMCTBAMM TI0 COTTIACUIO C KOMIETEHTHLIMU OpTraHaMK,

Oxpacka GRUIOHOB 1 HAAMMUCH Ha HUX MOTYT MPOU3BOAUTLCS
Mac/SIHBIMU, IMAIEBLIMU UM HUTpOKpackamu (Tadn. 3.17). ban-
JIOHBI, HAXOJSIIINECS B IKCIUIYATALMU, BOMDKHDLI NOABEPraThCsl Ie-
PUOANYECKOMY OCBUIETENBCTBOBAHUIO HE pEXe YeM pa3 B 5 JjerT.
basionsl, KOTOpbIE MpeaHasHAuEHb Ul HAMOJHEHUS ra3aMu,
BLI3BIBAIOILIUMU KOPPO3UIO (XJI0P, XJIOPUCThII MeTull, (ocreH, ce-
POBONOPOJ, CEPHUCTHIA aHTUAPUI, XJIOPUCTLI BOZOPOD U 1p.), a
TakoKe OATUIOHBI IJIST CKAThIX Y CKUXKEHHBIX I'a30B, TPUMEHAEMbIX
B KA4eCTBE TOIUIABA VISl aBTOMOOUNEN W NPYTHUX TPAHCIOPTHLIX
CPEeACTB, NOMICXKAT TIEPHOATUECKOMY OCBUAETENBCTBOBAHMIO HE
pesxe yeMm pa3s B 2 rosa.
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YcraHoBNEeHHbIE CTALMOHAPHO, a TAK)XKE YCTAaHORJIEHHbIE I10-
CTOSAAHHO Ha MEepPeIBUXXHBIX CpencTBax OalOHBI ¥ BaNIOHbI-COCY-
Ilbl, B KOTOPBIX XPAHATCS CXATbli BO3OYX, KUCIOPOA, aproH, a30T
U rennii ¢ temnepatypoil Touku pocbt ~35 °C M HUXKE, 3aMEpEH-
HOM pu aaBneHny 15- 10° Ma u BbILLIE, 4 TAKXKe O6aNJIOHbBI C 00e3-
BOXEHHOMH YIVIEKUCIOTOH MNOANEXKAT TEXHUUECKOMY OCBUIETEN -
CTBOBAHMIO HE pexe yeM pa3 B 10 ner.

Bajyumons! ¥ GaNOHBI-COCYAB ¢ HEKOPPO3MUHON Cpenoi, no-
CTOSIHHO HAXOISLINECS HE 10]1 NaBIeHUEM, HO MEPUOIUYECKH OTIO-
© POXHsieMble TIOJl NABIEHUEM CBbillie 7-10° TIa, momnexar TeXHu-
4eCcKOMY OCBMJETENILCTBOBAHUIO He peske ofHoro pasa 8 10 set.

Iepuognueckoe - OCBUOETENLCTBOBAHNE 0DAIOHOB HOJIKHO
NIPOU3BOAUTHCS Ha 3aBOJAX-U3TOTOBUTENSAX WIW HA HATIONHUTENb-
HbIX CTaHUMSIX (MCTIBITATENbHbIX NMYHKTAX) paboTHUKAMU STHX 3a-
BOJIOB ( HATIOJHUTEJILHBIX CTAHLIVI).

OcBugerenbCTBOBaHUE Da/VIOHOB, 3a HUCKIOUeHMeM Oanno-
HOB [1A aueTwieHa, Mpearonaraet: OCMOTP BHYTPeHHeH U Ha-
PYXKHOW MOBEpXHOCTEH OANNOHOB; MPOBEPKY BECA U eMKOCTH,
rUlpaBIuyeCcKoe UCTIbITAHUE.

[Iposepka Beca M eMKOCTU BECUIOBHBIX 6aJUIOHOB €MKOCThIO
12 1 BKIIOYUNTENLHO M CBBHILIE 55 71, a TaKKe CBapHBLIX 6a/VIOHOB
He MPOU3BOAUTCH.

OcMOTp 6anIOHOB MPOU3BOAMTCS C HEABIO BBISIBICHUSI HA UX
CTEHKAaX KOPPO3WUM, TPEIUMH, BMSTUH KB APYTHX TMOBPEXIEHUH
(Zna ycTaHOBIEHMS MPUTOAHOCTH DAJUIOHOB K Ja/lbHeillel 3Kc-
ruiyatauui). Tlepen-ocMOTpoM BasinioHbl JOKHBL ObITH THIATENLHO
OYUILUEHD! ¥ TIPOMBITHI BOJOM, 8 B HeOBXOANMBIX CIYYasiX ~ IPOMbIThL
COOTBETCTBYIOLIMMM PACTBOPUTENAMY MU NEra3dpoBaHbl.

bainoHbl, B KOTOPHIX NIPU OCMOTpPE HAPYXKHOU U BHYTPEeHHEN
MOBEPXHOCTH BbISIBACHBI TPEUIMHBL, BMATHHDLI, OTAYLUUHbI, PAKO-
BUHbI ¥ puUcku raybuHoit Honee 10% HOMUHANBHOW TOIILUMHbI
CTEHKH, HAAPLIBLL M BLULEPOAHHBI, U3HOC Pe3b0sl FOPAOBUHbI, &
TaKXe OaNOHbI, Ha KOTOPLIX OTCYTCTBYIOT HEKOTOPBIE [ACIIOPT-
Hble JaHHBIE, JOMXKHBI ObITh BBIOPAKOBAHBI.

[locne yROBIETBOPUTENIbHBIX Pe3yibTATOB OCBUIETEILCTBOBA-
HMA Ha KOKALIA 0a/UIOH HaHOCATCS CeNyIonre Kieidma:

¢ KJIeliMO 3aBOJA-U3TOTOBUTENS, Ha KOTOPOM IPOHU3REAEHO
OCBMETENBCTBOBaHME DannoHa (Kpyrioi ¢hopMbi fMaMeTpom 12 Mm);

¢ 1aTa NIPOH3BEIEHHOTO 1 CIIeAYIOLLEr0 OCBUIETENLCTBOBARMS
(B OJIHOM CTPOKE C KJIEHIMOM 3aBOHA-HAMONHUTENSN ).
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PesynbTaTht OCBUAETEALCTBOBAHNS OALIOROB A58 alleTwieHa
3aMIMCHIBAIOTCS] B XKYPHaJI UCMbITAHUS.

OcBuserenbCTBOBaHNE DaIOHOB A1 alleTHMASHA JOJDKHO [1po-
WU3BOIMTLCS HA 3aBOjE-HAMNONHUTENIE HE PEXe YyeMm pa3 B 5 net. 3a-
OpakosanHbie OaNOHBI HE3aBUCHMO OT MX Ha3HA4YeHMsA JOJKHBI
ObITH NpUBEACHHI B HErOMHOCTL (NyTeM HaHECEHMS! HaceueKk Ha
pe3ble ropiaoBuHbl WK NPOCBEPANBaHUS OTBEPCTHIl Ha KOpnyce),
WCKJTIOYAI0ILYI0 BO3MOXKHOCTE UX JaTbHEHIIIETC UCIONB30BAHUS.

OcsnierenbcTBoBanve OALIOHOB [OJKHO NPOUIBOAMTHLCS B
OTIENBHBIX CTELUHaIbHO 0D0PYROBAHHLIX NoMellenusix. Temnepa-
TYpPa BO3[yXa B 9THX NOMELIEHUAX NoJXHa ObiTh He Hyke 12 °C.

HanonnenHnbie rasoM OayIOHBl, HaXOASIIMECH HAa MINTENb-
HOM CKJIAACKOM XpaHeHHUH, IPK HACTYIUICHUN O4YepEIHbIX CPOKOB
TICPUOINUECKOT0 OCBUASTENLCTROBAHUS TTOABEPIAIOTCS TIPEACTa-
BUTENEM ANIMUHKCTPAIIMM OCBUAETENLCTBOBAHYIIO B BHIOOPOYHOM
nopsaaxe.

Tlpy ymoBneTBOpUTENbHBIX DPe3ynbTaTax OCBUIETE]bCTBOBA-

HHUS CPOK XpaHeHHs OAJUIOHOB YCTaHAB/MBAETCS JIMLIOM, MPOU3BO-
AVBUIVM OCBHAETENLCTBOBaHME. XpaHATCHA 5TH Danions! He 60-
Jiee [ByX JieT. .

3anpemaeTcsl HaNoJHATb ra3oM DaIIOHBI, ¥ KOTOPBIX MCTEK
CPOK TEPHOAMYECKOTO OCBUAETENLCTBOBAHMA, OTCYTCTBYIOT yCTa-
HOBJACHHBIE KJeHMA; HEUCNPAaBHbLl BEHTMIIM, NMOBpeXIeH Kopnyc
(TpeuinHbl, CUlbHasA KOpPO3Ws, 3aMeTHOe H3MeHeHue (OopMbi);
OKpacKa ¥ HaAnucy He COOTBETCTBYIOT T1paBiiam.

PemonT 6anoHoB (repecaika 0auiMakoB ¥ Konel, 4is Koamna-
KOB) ¥ BEHTUNEH AOMKEH NMPOU3BOAUTLCA Ha 3aBOAAX-HANONHHTE-
nax. Tlo paspelienuio MeCTHBIX OpraHoB ['ocnpomaToMHag3opa pe-
MOHT Da/IOHOB W BEHTHJIEH MOXET MPOU3BOAMTLCA B CHELHANb-
HbIX MacCTEPCKHUX.

BanoHbI IS CXKATHIX 308, PUHUMAEMbIe 3aBOAAMM-HATIO]-
HUTENSIMK OT NOTpeOuTeNeH, JOMKHbI HMMETH OCTATOUHOE [1aBieHNe
ve meree 5-10° Tla, a Gannonbl wis PACTBOPEHHOIO alleTUIeHa —
ne menee 5-10% 1 ne 6onee 10-10° Ia.

Brinyck ra3os 13 6aia0HOB B eMKOCTH C MEHBILIMM JaBIEHHUEM
JNONXKEH MPOU3BOAUTLCA Uepe3 PCAYKTOP, NpelHa3HaueHHbIH MC-
KAOUMUTENbHO OJst JAHHOTO ra3a M OKpalueHHBIl B COOTBET-
CTBYIOLINIA LiBET.

KamMepa HM3KOro HaBjieHMA DEIYKTOpPa AO/DKHA MMETh MaHO-
METP W MPYXHHHbIA TPeJOXPAaHUTENbHBIN KIaraH, OTPEryiInpo-
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8aHHbI HA COOTBETCTBYIOIUEE pa3PEiICHHOE JaBieHNE B eMKOCTH,
B KOTOPYIO MI€PENyCKaloT ras.

- bannonwi ¢ razom, ycraHaBIMBaeMble B MOMELLEH X, HOJDKHbI
HaxOOUTLCS OT PaAUATOPOB OTOTUISHUSI M JAPYIUX OTOTMUTENbHbIX -
fipubOpPOB 1 Tieyeil Ha paccToAHKM He MeHee | M, a OT UCTOYHUKOB
TEIUIA C OTKPBITbIM OTHEM — HE MeHee 5 M.

B cpapouHoii macTepckolt npu Hanuuny He donee 10 capoy-
HBIX IOCTOB KONYCKAETCS IUIA KaXXN0T0 NOCcTa MMeTh 1o OLHOMY 3a-
nacHoMy 0amIOHY C KMCAOPOAOM U aUETUNIEHOM. 3aniacHbie Oanio-
HBHl JOJDKHB!I ObITE 11060 OrpakaeHbl CTajbHBIMUW LIUTAMU, JHOO
XPaHUTLCS B CHIENUANBHBIX PUCTPOHKaxX K Macrepckoil. Ilpu Ha-
. JH9UMN B Mactepckoil 6onee 10 cBapOYHBIX MOCTOB ROJKHO ObITh
- YCTPOEHO UEHTPAIK30BAHHOE CHAOXKEHUE ra3aMu.

bajuions! co CKATBHIM WM CXVKEHHBIM Fa30M, YCTAHOBJICHHBIS
B Ka4eCTBE PACXOMHBIX eMKOCTell Ha aBTOMODWISAX U OPYrUX TpaH-
CITIOPTHBIX CPEeACTBAX, MOMKHBI ObITh IPOYHO YKpemiieHbl ¥ repme-
TUYHO [TPHUCOEAUHEH B! K OTBOASILIMM Tpybonposogam. ITepectanos-
'Ka 11 3aMeHa 0aITOHORB, HE CHUMAaEMBIX U1 HarlonHeHws, 6e3 paspe-
UWIEHUS MHLA, OTBETCTBEHHOrO 3a SKCIUIYaTallUIO BbIILIEYKA3aHHBIX
TPAHCIOPTHBIX CPEACTB, 3aNPEIACTCA.

BajuioHBl ¢ SAOBUTHLIMU Ta3aMM JOKHBl XPaHUTHCS B CIIEHU-
ANHHBIX 3aKPBITHIX ITOMEILECHUSX, YCTPOICTBO KOTOPLIX perjaMeH-
TUPYETCST COOTBETCTBYIOUIMMU HOPMAMU U (TOI0XKeHUsAMU. bamno-
HBI CO BCEMU JPYTMMU Ia3zaMu MOTFYT XpaHUTLCS KakK B Cliellalib-
HBIX MOMEILEHUSX, TAK M Ha OTKPLITOM BO3IyXe; B IOCIEHHEM
Cliydae OHY JOMKHBI ObITb 3aILULUIESHB OT aTMOCHEPHBIX 0CAAKOB
" ¥ COMIHEYHBIX TyHe.

CxulagypoBaHue B OgHOM TOMEIHEeHUM Ga/IOHOB C KMCIOpO-
JIOM. ¥ TOPIOUNIMY Trd3aMu 3anpeluaercs.

HarnonueHHble 6alI0Hbl ¢ HACAXKEHHbLIMY Ha HUX DalliMakaMuy
TNOKHB XPAaHUTLCS B BEPTUKAIBHOM Mon0XeHNUH. T npeaoxpa-
HEeHUS OT Najied s OanIOHb! AOMXHBl YCTaHABIUBATLCS B CTIELIMaANb-
HO-000pyNOBaHHLIE THE3A, KINETKU UIN OrpakaaThes 0apbepoMm.

Baju1oHbl, KOTOpBIE HE UMEIOT HallIMaKOB, MOTYT XpaHUThLCS B FO-
~ PU3OHTAJILHOM [OJIOXKEHUY Ha AEPeBsSHHBIX paMax WM CTe/UiaXax.
TIpyn XxpaHeHuM Ha OTKPBITHIX [UIOLIAAKAX PA3PEILAeTCs YKIAAbIBATh
Oa/UToHbI ¢ HaluMaKaMy B LITabesist ¢ IPOKNaIKaMy U3 BEPEBKH, Iepe-
BAHHBIX OPYCHEB WX PE3UHBI MEXAY TOPH3OHTAILHBIMI PSIAMU.

« Tlpyn yxiajgxe 6anioHoB B wTabend BbICOTA NOCIEIHUX HE
JIOMXKHA MPEBbILAThL |,5 M, BEHTUNU DAINOHOB KOMKHbI ObITE 00pa-
‘MIEHBI B OJHY CTOPOHY.
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Cxnagpl [Uisi XpaHeHWs OaJJIOHOB, . HAMOJIHCHHBIX. rasamu,
DOJKHBI ObITH OAHOITAXKHBIMR, C MOKPLITUSMU NETKOTO THUIIA W He
MMeTh YepaadHbix riomMeleHuid. CTeHbl, NeperopoaKy, NOKPbITHs
CKJIANIOB 0151 XpaHEeHUs Ta30B JOMKHbI ObITH U3 HETOPIOYKX MaTe-
prnanos He Huxe [I creneHW OTHECTONKOCTH; OKHa ¥ ABEpH
LOJDKHBL OTKPBIBATBLCS - HApPYyXKy. OKOHHBIE M JBEPHBIE CTEKIA
IOJOKHBI OBITh MATOBBIMU WM OKpatueHbl 6e10l kpackoit. BoicoTa
CKJIQfICKUX TTOMELUEHUH s -0anioHoB [0/KHA ObITh He MeHee
3,25 M 0T nona A0 HWXHMX BLICTYMAIOWIMX YacTeil KPOBEILHOTO
NOKPBITUA. :

T1onbl CKNanoB DOXKHBL ObITh POBHBIMY, HECKONB3KMMY, U3 Ma-
TEPUAJIOB, NCKIIOYAOILNX UCKpoo6pa3oBaHue. B CKiagax RODKHbI
ObITH BhIBELIEHBI MHCTPYKIMY, NPaBMia YU MIakaThl o obdpauieHuIo
¢ Da/oHaMy, HaxomsALUMUCH Ha ckiane. Ckaaanl i HanioHOB,
HANOJTHEHHBIX Ta30M, HODKHbBI MMETb €CTECTBEHHYIO WM HCKYyC-
CTBEHHYIO BEHTWIALIMIO B COOTBETCTBUY C TPeOOBAHNSIMM CaHHUTAp-
HbIX HOPM MPOEKTUPOBAHUS TIPOMBILIJIEHHBIX Tpeanpuatnil. Cxia-
IbI 1Sl 6AJIOHOB CO B3PLIBO- U MOMKAPOOTIACHBIMY ra3aMy JO/DKHbI
HAXOAUTBCS B 30HE MOJIHME3AUIUTI.

Cxnanckue MoMelieHus: Ui XpaHeHus OalIOHOB NOJBKHbI
ObITh pazJieieHbl HErOPIOYMMHY CTEHAMM ‘HA OTCEKH; B KaXKIOM U3
KOTOPBIX HOMycKaercs XpaHeHue He 6omee 500 6annoHos (1o 40 n)
¢ TOPIYKMMHK UMM SO0BUTHIMU rasamu, He Oonee 1000 6annoHos
(110 40 1) ¢ HETOPIOYHMMMU Y1 HEAJOBUTHIMK Fa3aMu.

Otcexu 414 xpaHeHust 0a/IOHOB C HErOPIOYUMY 1 HEsS JOBUTHI-
MU ra3amMy MOryT OblTh OTAENeHbI HErOPIOUMMMU TePeropoiKaMu
BBICOTOM He MeHee 2,5 M C OTKPHLITBIMM TMpoeMaMu 1JIf ApoXona
Jmofedt v IS CpPencTB MexaHusanuu. KaxXablii OTCeK mO/KeH
MMETb CAMOCTOSITENBHDII BLIXOA HAPYXKY.

ITepemewrenne HajIOROB B MyHKTaxX HanonHeva M noTpebne-
HUS FA30B JOHKHO TIPOU3BOIMTLCS Ha CreUnaibHO IIPUCTIOCO6/IeH-
HBIX 115l ITOTO TEAEHKKAX UAU C [IOMOILBIO NPYTUX YCTPOMCTB.

ITepeBo3ka HanoONHEHHBIX Fa30M: 0aMIOHOB JOJDKHA  FIPOU3BO-
IUTHCS B FOPU3OHTAILHOM NOJIOXEHHH 00513aTeNbHO ¢ MPOKIaaKa-
MI MEXIY BannoHaMy Ha PECCOPHOM TPAHCHIOPTE MM .aBTOKapax.
B xauecTBe NpokagoK MOTYT NIPUMEHATLCS NePeBIHHbIE BPYCKH C
BLIpE3aHHBIMU THe3AaMU g HAUIOHOB, @ TAKXKE BEPEBOUYHBIE WIN
PE3MHOBBIE KOMbLIA: TONLLMHON He MeHee 25 MM (10 2 KoJibua Ha 6an-
JIOH) WY -ApYTHe NPOKIaIKHY, TPpeJoXpaHsiomye 0o sl 0T yia-
pOB ApYT 0 Apyra. Bce 6annoHs: BO Bpemst nEpeBO3KU NOKHBI YKia-
[bIBATECS BEHTUASAMM B OJHY.CTOPOHY. PaszpeniaeTcs nepesoska Gan-
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JIOHOR B CIIEHMANbHBIX KOHTEHHEpax, a Takoke 0e3 KOHTEeHHEpPOB B
BEPTUKATLHOM MOJI0XKEHU M 0053aTeNbHO ¢ NPOKIAAKAMU MEX Y HU-
MU ¥ OTPAKAEHHUEM, [1PSAOTRPALLAIOLLIMM BO3MOXHOE NaleHUE.

[1pu rorpy3xe, pa3rpy3ke, TPAHCIIOPTUPOBKE U XpaHeHHH Oai-
JIOHOB' JO/KHBI IPUMEHITLCA MEphbl; IpeoXpaHsioline oT nage-
HMS, TOBPEXACHUS Y 3arpsidHeHUs DaJUIOHOB.

TpaHCcnopTHpOBaHUE ‘U XPaHEHHUE CTAHIAPTHLIX DaIOHOB
eMKOCTbIO 60jiee 12 1 JOMKHO NpPOU3BOAUTHCH C HABEPHYTHIMU
KOJIMaKaMu. XpaHeHMe HarloNHeHHBIX OaIOHOB Ha 3aBOofle-Ha-
TIOAHUTENE 00 BBIIAYM WX MOTpeduTensiM gonyckaercs 6e3 rpe-
JOXpaHWTENbHbIX KIaflaHOB.

IIpy Tpa"HCNOPTUPOBKE 1 XpaHEHUY OANNIOHOB C SAOBUTHIMU 1
rOpOYMMH Ta3aMM Ha OOKOBLIX WITYyHEpax BeHTWIEH OaulIOHOB
JIOMKHbBI ObITh OCTABJICHBI 3arYIUKK. BanioHbl, HalloJIHEHHbIE a-
3aMH, NPU TIePeBO3Ke JOIKHB! ObIThH PeAoXpaHeHbl OT AeHCTBUS
‘ConHedHbIX Jyuel. [TepeBoska 6aIOHOB XKeJNe3HOLOPOXKHbBIM, BOLI-
"HBIM M BO3IYHIHBIM TPAHCIIOPTOM AOJDKHA NPOU3BOAUTLCS COTNAC-
HO MpaBuAaM COOTBETCTBYIOILUX MUHUCTEPCTB.

3.3.13. TpeGoranns 6e30MaCHOCTH
NpH FKCILIY aTAlMH HOXhEMHO-TPAHCTIOPTHBIX CPEACTB

B Hacrosiliee BpeMs B Pa3TMYHBIX - OTPACAAX HApPOAHOTO XO-
“3ACTBA LIMPOKO UCTIONb3YETCH PasiiduHas MOAbEMHO-TPaHCIOPT-
Hasl TEXHMKA: MOCTOBbIE M KO3/OBble KpaHbl, ABTOMOIPY3YMUKH,
Cpe/icTBa MaJioil MexaHu3aluK (KOHBeHepHl, 1ebenKu, MOTOTeNexX-
KU, ODIOKH 1 Ap.). '
PaGoyas rpyrina rpy3onogbeMHbIX YCTPOHCTB U TPAHCIIOPTHO-
‘10 00OpYAOBaHHS 3aYACTYIO ABNISETCA ONMACHON 30HOI HE TONbLKO
SISl OBCITY>KMBAIOLLIEro MepcoHata, HO W Ui TIOCTOPOHHMX JIMLL,
< OMacHOCTH, KOTOPLIM B 3TUX YCAOBUSX MOI'YT MOJABEPTaTHCS JOLH,
CBA3aHbI B OCHOBHOM € HeNpenHaMepeHHbIM KOHTAKTOM C HABIKY-
WIUMHUCS HACTAMU 000PYIOBAHHA i BO3MOXKHBIM yAapOM TIafa-
LMY IpeaMeTaMK 11py 06pbiBe NOAHUMAEMOrO I'py3a, NPy BbICHI-
MAaHUMA €ro YacTH, a TAKXKE ¢ NajeHudeM caMoro oGopYJIOBaHm
Hae3[JaMn U CTONKHOBEHUAMMU.

Hockoabky yKazaHHble OMACHOCTH CBSA3aHBI C BHELIHEH 30HOH
JefcTBUS 000PYAOBAHMA ¥ MALUWH, TO H ONTacHAas 30Ha CTAHOBUTCA
MTOABMXHOM, 3aBUCKIIEH OT BBLITIONHEHWS JaHHOM TeXHOJOTruYe-
ckoit onepauun. Tlosromy mis obecnevyenns be3zomacHocTH padboT
HeoOXOAMMO OfpEHeTUThL ONACHYIO 30HY Y YCTAHOBUTb [IPUUUHD]
£e BO3HUKHOBEHMS U XapaKTePHLIX CAYIaeB MaHUMYIUPOBAHHS.
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g . OcHoBoTIONaralUM NPUHLMAIOM -
F oripefie/ieHNs] OMACHOM 30HBI SBJAETCH
~ ] JOCATaEMOCThb  TIOIBIWOKHEIX ~ BHICTyHAlO:
1y wmx aubo ABUraOLIKX YacTel MalumH u
Arr A oGopyzLOBaHm B HOPMAJTLHOM ~ PEXIME

re | 1121 re paboThl U B Cy4yae MX namesiss wiv pas-
pYHIEHHMsE, a TaKxKe NMpy NajeHuy NogHu-:

Puc. 3.17. Cxema K -onpe- MaeMBIX. ~HIH - [EPEHOCUMBIX  (11epero-
JeNeHWI0 OTIACHOM 30HbLY . 3pMBIX) Ipy30B. - Ha puc. :3:17 “fiokazas:

TPYSONOALEMHOTO . MEX3~  nppivep ‘OnpeeNeH s - ONIACHOM  30HbL

FsMa I'PY30TOIBLEMHOTO MEXaHU3Ma.

AIMUHUCTpalyia NpeanpusTuii - 06sa3aHa yCTaHABIUBATL HO-
CTOSIHHBIA Hal30p 3a COCTOSHUEM TPY30MOILEMHBIX YCTPOMCTE,
KaHATOB, lefell, CMEHHBIX FPY303aXBaTHBIX OpTraHoB (KPHOKOB, I'py-
30M10bEMHbBIX 2MEKTPOMArHUTOB. U T.II.), ChEMHBIX IPY303aXBaT-
HBIX IIpucrocobieHnii (CTPOTOB, Kielleil, Tpasepc W T.I1.). U yXO-
[IOM 3a HUM#X 1 0e30MacHOCTBIO 3KCIuryatauuy, Ilpapunamu 6e30-
[TACHOCTH. TIpeIyCMATPUBAETCST IPOBEIeHUE PerlaMeHTHPOBAHHBIX
VICTILITAHMI TPY30I0NBEMHBIX MallyH, TIPeICTaBIsSIOIWNX ¢ TOUKA
3PEHNA OXpaHbl Tpyla HanboNbLIYIO OTMACHOCTD CPE/IM BCEX NOAbEM-
HBIX TPAHCIIOPTHBIX MALIMH.

BHoBb ycTaHOBIEHHbIE I‘py301‘IOII’I>6MHble MAlUMHBL. AOJDKHBL
B6ITh TOABEPTHYTH! JO MycKa B paGOTy MOJHOMY TEXHUYECKOMY
OCBUIETENBCTBOBAHMIO. [ Py30MOAbEMHBIE MAIIHBI, HAXOASLITeC
B pa60Te, IOIKHBI TIOABEPraThCst MEPUONMUECKOMY TEXHUUECKOMY
ocaune"renbcmoaaﬂmo YaCTUYHOMY — HE peXXe OJHOIO pa3a B TOf;
HOTHOMY — He PeXe OIHOro pa3a B 3 rofia, 3a HCKITIOUEHHEM PEIKO
VICTIOJ1b3YeMBIX. BO3MOXXHO BHEOUepeNHOe TIONHOe TEXHUYECKOe
OCBUIETENbCTBOBAHNE TPY30NONBEMHON MallMHBl (F10C/1€ MOHTaXa
Ha HOBOM MeCTe, PEKOHCTPYKIIVM, CMEHb! KPIOKa, peMOHTa MeTas-
JINYECKHX KOHCTpYKLH/II/I IPY30TIOIbeMHON MAILIMHbI € 3aMEHOM pac-
YETHBIX 2neMeHToB W T.A.). Ilpu. HOJ]HOM TEXHUYECKOM OCBU-'
JETeNLCTBOBAHMN FPY30NOIbeMHat MAlliiia JOKHa: N0IBepraThes: ™
0CMOTDY, CTATMYECKOMY W IMHAMUYECKOMY UebrraHno. TIpu-yactuy-
HOM 'TEXHUYECKOM OCBUMIETENLCTBOBAHMI' cmmqecme w AMHAMY-
YecKMe UCABITARNS He TPOBOISTCA.

OCMOTp COTIPOBOKIACTCS IIPOBEPKOH pabOTHl MEXAHU3MOB U
NEKTPOOBOPYAOBAHUS, "TOPMO30B 1 - aNTIAPATY P+ YIIPABICHHS,
OCBEHICHMS. U CUTHANW3ALINY;- npnﬁopOB 6630ﬂaCHOCTI/I " pema—
MEHTRPYEMbBIX TadapHTOB. ! v

Ilens cTaTHyecKux I/ICHLITaHI/I]?I — MPOBEPKA IIPOUHOCTY MeTal-
JIMYECKUX KOHCTPYKLIMIA TPY30TIONBEMHbIX MAIIKMH U YCTORIMBOC-
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TH MPOTHB OMPOKUABIBAHMA (LIS CTPENOBBIX KpaHos). CraTude-
CKU€ KCIBITAHUSA KPAaHOB IPOMU3BOISIT HArPY3KOit, Ha 25% mnpeBbl-
LIAOILEN ero rpy3orno beMHOCTb. KpaH ycTaHaRnIMBaioT Haj OIo-
paMu KPaHOBBIX MYTeH, a ero TeNiexXKy (TeNIeXKKH) — B TIOJIOXKEHUE,
oTBevaroiiee HaubombieMy nporuby. Ha cTpenosom kpaHe cTpena
YCTaHABNMBAETCS OTHOCUTENBHO XOMOBOR r1aTcOpMBbl B OJOXKE-
HUe, COOTBETCTBYIOLIEE. HaUMEHbleH YCTOWYMBOCTU KpaHa. Kpro-
KOM MM 3aMEHSIOLIUM ero YCTpOUCTBOM 3aXBaThIBAETCS Ipy3 U
nogHuMaercss Ha Boicoty 200—300 MM (TipH CTPENnoOBOM KpaHe —
100—-200 MM) ¢ nochenyroLIeil BoIIepKKOM. B TAKOM TMOJIOXKEHUY B
teuenyie 10 mun. ITo npoinectsun 10 MUH rpy3 OIyCKatoT 1 MPOBe-
pAIOT Haluuue WIKM OTCYTCTBHE OCTATOYHOM nedopMalyu mMocta
KpaHa (Npy CTPENTOBBIX KpaHaxX rpy3 He JOJDKEeH OMyCTUTbCS Ha
3eMII0, He JOKHBI ITOSBUTHCS TPELUMHBL, AehOpMaliui U T.I1.).
JuHaMuyecKoe HCMBITAHNE TPY30INOAbEMHBIX MallMH OPOU3-
BOOUTCA rpy30M, Ha 10% npeBplUAOIYM IPY30N0IBEMHOCTS Ma-
IIMHBI, 1 IMEET LIEbIO [TPOBEPKY ACHCTBUSA MEXaHI3MOB IPY30TI0b-
€MHOM MallMHbl U UX TOpMO30B. Jlomyckaercss mMHAMUYECKOE
UCHBITAHKE OCYLIECTBISITL pabouniM rpy3oM. [Ipu nuHaMUdYecKOM
UCTIBITAHAM [IPON3BOMST NOBTOPHBIII TOABEM M OMYCKAHUE IPy3a.
IIpy TEXHWYECKOM OCBUIETENBCTBOBAHUM CTaNbHbIE KAHATHI
(Tpochl) HpaKylOT N0 YUCAY OOPHIBOB TIPOBOJIOK HA [UIMHE OJHOIO
HIara CBMBKM KAHATA, TIPY 9TOM YUMTHIBAETCSA NX KOHCTPYKLWS, CTe-
MeHb M3HOCA ¥ KOPPO3MH, Ha3HayeHMe, OTHOIEHWEe auaMeTpa 010-
Ka, orn6aemMoro KaHaToM, K iuameTpy rocieanero. [pu obHapyxe-
HMM 06OPBAaHHOI NPSIAM KAHAT K 9KCIUTyaTallil He NOMyCKAIOT.
, Bce kaHaThl 1 1enH, [IpUMEHsIeMble Ha IO JbeMHO-TPAHCIIOPT-
HbIX MalllMHaX, IPOBEPSAIOT 110 hopmyIe

P/N 2K ,

rae K — koadduLKeHT 3araca NpOYHOCTH; £ — pa3pbiBHOE YCWIIME;
N — HaTspkenye KaHaTa Wi Leny. '

IIpu pacuere CTPONOB, lIpelHa3HAUEHHBIX st rOgbeMa Ipy-
30B ¢ 00BA3KON WK 3alleNKOW KPIOKaMM, KONbLAMU WIU Cepbra-
MU, KoahduLMeHT 3anaca NpoOYHOCTH KaHATOB NODKEH NPWHU-
MaThCHl He MeHee 6.

Ecnu HaTsKeHne CTPOIIOB U3 CTATBHBIX KAHATOB WIH LIerNei He
JOJKHO TNpPEBBILATh U3BECTHON BEIMYUHBI, TO MAKCUMAJILHO LO-
IYCTUMYIO Maccy Ipy3a MOXHO PacCuuTaTth 110 opmyie

G... <KN/C.

max —
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3nauenye xoadduunerrta K onpe-

& Y; LEJISIIOT TI0 YAy O MeXAY KaHaToM M
12 I\ ___l/) rpysoM (puc. 3.22): oo — 0°...30°...45°,

/0‘ ¢ K—1.1,15..142.

(7T Fpy303axBaTHbIe pUciiocobieHns 1
T Tapy 0O Iycka B paboTy MomBepraioT
¥ Gimax OCMOTDY, IPHUYEM NEPBbIE UCTILITHIBAIOTCS

Puc. 3.18. Cxema naraerya  HATPY3KOM, Ha 25% npesplinaioiuedi X

CTPOTNOBOYHBIX KAHATOB HOMMWHaNbHYIO Ipy30000bEMHOCTD. Hc-

[biTaHHbIE  BCIIOMOraTeNbHbIE . TPY303a-
XBaTHbIE NpHcrocobneHna cHabXawT OupKaMu U Kieimamu, 6e3
KOTOPBIX MX HE AONYCKAIT K HUCTIOAb30BAHUIO.

Boakiwoe 3Hayenue ans 6ezonacHocTd padoThl NOXBEMHO-
TPAHCIIOPTHAIX MallMH UMEET BBLITONHEHNE OCHOBHBIX TpeOOBaHMIA
NPy NPOBEIeHUN TaKeJaXXHbiX paboT: Npu KBaHTOBAHMU IPy3a He-
00XOAMMO KCTIONL30BATh CrelMalbHble YCTPONCTBA — pHIM-00MNTHI,
POYWMHBL, [IEHTP TSDKECTH MOJHUMAEMOro rpys3a AOMXKEH Haxo-
JUTHCA B CepelliHe MeXKy 3aXBaTaMy CTPOIa; CTPONORBIE KAHATHI
HeOOX0OMMO pacnoJsiaraTh Ha DONHUMAEMOM Ipy3e PaBHOMEDPHO,
.0e3 y3J10B U NIEPEKPYTOK; CTPONOBOYHBIN TPOC CIEAYET OTALTSITh OT
OCTPBIX KpOMOK ¥ pebep rpysza npoknagkaMu (DOCKH, pe3MHA
1 T.IL.); CILIETEHME IPY30BLIX KaHATOB He NONYCKAETCA; IpY NpoBe-
NEeHUH TakeNaXXHbiX paloT JOMKHA NpUMEHSATbCSA OfNepaTHBHAs
CUrHanu3auna. '

g obecrieuednst 6e30MaCHOCTH IKCIUTyaTallUd MOABEMHO-
“TPAHCTIOPTHBIX MALUWH [PUMEHAIOT: KOHLIEBBIE BLIKIIOYATENH, aB-
TOMATHYeCKH OTKIIOUAIOMIMECS MEXaHW3Mbl NOLbeMa KpIOKa JWIN
MEXaHU3MBbI [epeiBYKEHUs KpaHa IMpY HoAXole K KpalHIM ToJjio-
MEHUAM;, KOHLIEBbIE YIIOPhI I MPeloTBpallleH s fepexona rnepe-
MeEILIAeMbIX TIOLBEMHEIX MEXaHU3MOB 32 PeJbCOBbIE IMYTH; OrPaHU-
YITENW TPY30TIOALEMHOCTH, NPEROXPAHIIOLINE KPaH OT Meperpys-
KM [OyTeM BBIK/IOUEHMS MEXaHM3Ma NOAbEMA; YCTPOMCTBA, Npen-
OTBPALLAIOLINE COCKAAL3LIBAHNE KAHATOS C KPloka; Oydeprble
YCTPOICTRA, aMOPTU3MPYIOLLME TOAYKN TIpY CTONKHOBEHUY C COCE[
HUMM KpaHaM¥ ¥ ApyrMMKu oObeKTaMy; 3BYKOBYIO ¥ CBETOBYIO CHT-
HaJIM3ALMIO,  [IPEAYIPEXAAOLLYI0 O HACTYIIeHWU OMNAcHOro MOo-
MeHTa Ilpu paboTe xpaHa; GJIOKMPOBOUHbIE NIPUCTIOCODIEHHS 1A
aBTOMATHYECKOro OTKJIIOUEeHUst HEOrpaXK AeHHbIX TPOJIeHHbIX MPo-
BOJOB [P BBIXOfE YeNoBeKa C. MUIOWAAKU, AeCTHULB, rajeped, ¢
KOTOPBIX : BOSMOXHO Cly4allHO® MNPUKOCHOBEHME K TPOJNCHHBIM
[IPOBOJAM; TOPMO3HDIE U YAEPXUBAIOILIKE YCTPOUCTBA (JIOBUTENH).
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HocruraeMocTs nagawoteil getany 6yaeT 3aBUCETb OT BbICOThI
nombeMa H, IIpuueM OTKJIOHEHME OT NPOEKLIMY IPy3a Ha ropU3oH-
TaNbHYI0 MJIOCKOCTb 7 OYIOET pPaBHbiM M OOMHAKOBBIM (KpOMeE
C/Ty1aeB Pe3KOoro. ycKOpeHus Tipu nepeHoce rpy3a). B nnaHe 30Ha
JIOCATaeMOCTH Yallle BCEro OKPYXHOCTh, HO MpU HeoOXoaMMoCTH
OTPaHUYEHHS Pa3MEPOB OMACHOM 30HBI OHa MOXET OT/IMYATHLCS OT
OKpY>XXHOCTH, TaK KaK 30Ha - jocsaraemoctn Oymer nubo
YBEAMUUBATHECS, MO0 YMEHBUIATLCA B 3aBUCHMOCTH OT NPUHATOMR
Ha JAHHOM YYacTKe TepeHOca Tpy3a BbLICOThl €ro rnoabema.
Paccrosnue Bo3MOXKHOIO OT/IeTa py3a I ONpeeeHUS TPAHNLIB
OMACHO’ 30HBI MOXHO MOACYMTATDL, UCTIONIL3YS 33aBHUCHMOCTbL OT
BEICOTHI ero nogbema. Hanbosee npocToe pelieBye COCTOUT B TOM,
YTO OOBIYHO F NPHHYMAIOT PaBHEIM OQHOU TpeTh H, T.e.

r=03H.

Torma panuyc onmacHoil 30Hbl R MoXeT ObITb MONCUUTAH 1O
dopmyne

R=r+0,5/+0,3H,

TIE 7~ BBUIET CTPeJIbl WY KPIOKa Ha cTpelie KpaHa (OTCUMThIBaeTCs
OT OCW NOBOPOTa HAlTHN), TIPUYEM # MOXKET ObITh PABHO HYIIO NPU
pabore ¢ KpaH-0anKO¥ uan Tanblo; / — Hanbonblauil pazmep rpysa
110 FOPU3OHTANBHOI coCTaBasIOnel (py nogbeMe AAMHHOMEPHbIX
MPEeIMETOB MO BEPTUKANM WX OTIET CBA3aH C TafieHMeM BO BCIO
nnuHy); H — Beicota noabema rpysza (nipy ApeaBapUTENbHBIX
pacueTtax — MakCUMabHas BHICOTA [IOI'bEMa Ipy3a).

be3zonacHoCTb TPpyna Npu MOgbeME U HEPEMEILIEHUY TPY30B B
3HAYNUTENbHON CTENIEHH 3aBHCUT OT KOHCTPYKTMBHBLIX 0CODEH-
HOCTEH MOABEMHO-TPAHCIIOPTHLIX MAIUMH W COOTBETCTBUS WX
npasuiam 1 HopmaM. [lpn ux 3kcnayatauuu cregyer orpaguTb
BCE NIOCTYTHBIE ABUXYLIMECS WIM BpallialoliMe 4acTH MeXaHu3-
MOB, UCKJIIOUUATH HEMPEoYCMOTPEHHbBI KOHTAKT paboTarolmux ¢
nepeMeliaeMbiMyY Ipy3aMyd M CaMUMW MeXaHM3MaMH -TMpyu UxX
[epeaBYKeHHUH, a TaKxXKe 00eCTIe NTh HAAeXKHYIO IPOUHOCTDb Me-
XaHU3MOB, BCAOMOTATENbHbIX, TPY303aXBaTHbIX M CTPOIIOBOUHbLIX
IpUCocobIeHUIA. ,

Hna obecnevyeHuss Ge30NacHOM 3KCIUIYATALMM [OABEMHO-
TPAHCMOPTHAIX MALMH WX CHA0XaloT CPeNCTBAMU 3alUUThl BKIIIO-
Yyasg CUCTeMbl AUCTAHUMOHHOTO yripapieHns. s AUCTaHIIMOHHOTO
YIpaBiesus OLBLEMHO-TPAHCIIOPTHBIMU MalIMHAMN HPUMEHAIOT
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ANEKTPUYECKUE CHeAsLine CUCTeMbl (IIpy CTALIMOHAPHOM  [TyJILTe
yrpaBlieHUs ) 1 pafgaonepearonive ycTpoicTaa.

KoHlesbie BHIKITIONATENN MEXaHN3MAa HepeBUXKeHus yCcTaHas-
JIMBAIOT TAKMM.00Pa3OM, uTOOBb! OTKIIOUEHME TIPHBOAA [PUXOAU-
JIOCh Ha PacCTOAHME N0 yNopa, paBHOE He MeHee HONOBUHBI MyTH
TOpMOXKEHUS MexaHuaMa. IIpy ycTaHoBKe orpaHnyuTesneit Xxoaa Ha
MexaHu3Me TIepedBUKEeHUS U1 NMpenynpexKaeHus CTOJIKHOBEHUS
IBYX KPaHOB, pabOTAOLINX HAa OAHODPEILCOBOM ITYyTH, 3TO PACcCTOS-
Hye MoXeT OLITh YMEHbIUEHO BABOE. KOHIIEBbIE OrpaHUYKTENH HUC-
NONIL3YIOTCA B KOHCTPYKLIMAX MOCTOBBIX 3JIEKTPUYECKUX KPAaHOB, a
TAKXKe Ha Tajasx 1 anekrponebenkax. Bo uzbexxanme cocKakuBaHust
rpy3a ¢ Kproka {fipu ero ocaadyiieHnn) peKOMEHIYETCS MPUMEHSITh
KPIOKH, UMeloIyie NpeaoXpaHuTeabHbIe CKOOI.

Hns yaera Bo3meHCTBUS BETPOBBIX HAIPY30K MOLBEMHO-TPAHC-
NOPTHHIE MAIKHEI CHAGXAIOT aBTOMATUYECKUMI TIpubopaMu BeT-
POBOI CUIHAMM3AMUY H 3aLUWThI OT BETPOBLIX HAIPY30K.

W3 apyrnx npenoXpaHUTENbHbIX CPEACTB CIElyeT OTMETUTH
OCTaHOBbI ¥ yioBUTEAU. OHY NpefHa3sHadyeHbl s YAep>KaHusl nod-
HSATOLO Ipy3a.

3.4. OCHOBbBI IPOM3BOJCTBEHHOM CAHUTAPIU

/ Tlpou3BOACTBEHHAS CAHUTAPUSA ONPEIENIeTCs KaK CUcTeMa Op-
raHU3ALIMOHHBIX, CAHUTAPHO-TUIMEHUYECKNX Y TEXHHUECKMX Me-
pOTIpUATHIL, CrocOGOB W CPEeacTs, NPEeNOTBPALIANILMX BO3MeH-
cTBME Ha paboTarolux (MepcoHal) BpegHbIX MPOV3BOACTBEHHBIX
(haxTopoB (3arpsA3HEHMe BO3NYIIHONW Cpelbl, HebNaronpuATHbIE
METEOPONOTNYECKHE OKA3aTeMd BO3AyXa, OCBELIEHUE, NOBbILIEH-
Hble YPOBHM BMOpALIAY, LIyMa, YAbTpa- 1 MHQPa3BYKa U 4p.).

.3.4.1, O3p0poBJieHne BO3AYUIHOM cpelbl

(ﬁomymuaﬂ Cpefa, B KOTOPOH OCYLLECTBASAETCS NIPOU3BONCTBEH-
Hasl IeATeNbHOCTb YEN0BeKa, XapaKTepU3yeTCsl XMMUYECKUM COCTa-
BOM, DU3NUECKHMHU [1apaMeTpamMu ¥ APYTUMU NMOKA3ATENAMMU, 0Ka-
3bIBAIOILMMHU CYLIECTBEHHOE BJIMAHUE Ha 3A0POBbe PaboTaioILHX,
MX NCUXOPHUIMOAOTHIECKOE COCTOSHME H pabOTOCTIOCOBHOCTS.

ATMOChEpHbI BO3AYyX, Haubolee H1ArONPUATHBIH A5 AbIXA-
Hug, coaepxut 78,08% asora, 20,95 kucnopoga, 0,03 yrmexucioro
rasa, 0,93 udeptnbix ¥ 0,01% npounx raao%

B npouecce Mpoyu3BOACTBA B BO3LYX paboyeil 30HbI MOTYT TIO-
najarth BPEHHbIE BELIECTBA PA3NHYHOTO MPOUCXOXKACHMS (rassl,
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Hapbl, A3pO30JH), KOTOPBIE CTIOCOBHbI BbI3LIBATE 3a60/1eBaHNA WK
OTKIIOHEHU B COCTOSHUU 3[10P0OBhs pabOTAIOLINX. .

3arpgsHeHue BO3AYILHONW Cpefbl M M3MEHEHHE €ro ra3oBoro
cocTapa 1 GUINUECKUX TapaMETPOB MOXET MPOUCXOINUTh: MPU Me-
XaHuueCcKoi o0paboTke maTepraloB (crepieHue, wnndoOBaHue,
necKkocTpyitnas obpaborka NoBepXHOCTE|, Opobienye, Pa3Mor,
TPAHCMOPTUPOBKA M3MENBYSHHOr0 MaTepuaia W 1p.); rd30B0i n
TUTa3MEHHOM Pe3Ke METAIOR, SMEKTPOCBAPKE, JYXKEHMU 1 TTaiKe;
00e3KUPUBAHUM [IOBEPXHOCTEN B OPraHMYECKUX PACTROPUTENSIX;
HaHECEeHUU 3AlIMTHBIX NOKPLITUN C MCIIONb30BAHMEM JAKOB, Kpa-
COK, BHOKCUAHBIX CMOJI; METAUIM3AMY W TPABIEHUN Pa3iUdHBIX
3IEMEHTOB ‘B PACTBOpAX KUCJOT, HieNovel U coJieid 1 TIPH MHOTIMX
APYTHX TEXIPOLIECCAX 1 ONePALMSIX.

“OCHOBHOI1 COCTaB 3arpA3HUTENCH BO3IyXa Ha MHOIMX IIpOM3-
BOACTBEHHBIX YYACTKaX BKJIIOYAET B ceOst OKCHIILI YIIEPOIa, CEepHl,
a3ota.(CO, CO,, 50O,, NO,), pasnuunsle yraesogopoas! (Cp, Hyp),
anbaeruanl (henon, bopManbierua), napbl MUHepanbHbIX KACIOT,
a43p030JIM KPacokK U Ap.

Ilo xapakTepy Bo3feiicTBUs Ha OpFaHI/I3M BpelHble BeHIECTBA
Knaccmbﬂunpy}orc;{ Ha ODLETOKCUYHbIE, PA3NpAXKAIOIIME, CEHCH-
SunusMpyIoLIye, KaHeporeHHEIe ¥ MyTareHHbIE.

Tak, oxcun yrnepoaa (CO) BozneiicTByeT IJIaBHBIM 00pazoM
Ha HEPBHYIO U CEpHeYHO-COCYIUCTYIO CUCTEMBI, COENUHSSACH C. Te-
MOTTIOOMHOM KPOBH, TULLIAET ero CoCOOHOCTH HEePEHOCHUTD KMCIIO-
DPON K TKAHSAM W BbI3bIBAET YAYUILE. -

Oxcnapl  asora (NO, NyO3 NO, N,05) okasbisarmor
pasipaxaroulee [eiiCTBUe Ha Opradbl AbIXaHMs, BLI3bIBAA KAILED,
PBOTY, HHOTr4A FOJIOBHYIO 0OIb.

Inoxena cepbi (SO,) BbI3bIBAET paspaxeHue CIU3UCTOMH
000N0UYKM TI1a3 M ABLIXaTENbHbIX: JIyTeil, CO3LAET HENPUSTHbIH
BKYC BO PTY. L

Yrnesoa0pons! (11apsl DeH3MHa, IEHTAH, TeKCaH - Ap.) 0b1ana-
10T HAPKOTHUECKNM JeHCTBUEM, CHIUKAIOT AKTUBHOCTD, BbI3BIBAIOT
TOJIOBHYK 0ONb, rojOBOKpY:KeHMe, Kalleab, a OeH30MupeH
{CyoH}2) — KaHueporeHHbIM cBoiicTBOM. OH CONEPXKUTCA B Cake,
JBIMOBBIX ra3zax v oTpaboTaBlUMNX razax asToMobunei.

AJbIernabl OKa3bIBaloT pa3ipaxalomee NeIUCTBYE Ha IV1a3a U 1bl-
XaTeJbHble TIYTH, a TIPY 3HAYUTEILHbIX KOHLIEHTPALYsX BHI3hIBAXOT
TOJNIOBHYO 60Tk, CABOCTD, DOTEPIO aTleTUTa, HECCOHHULY U Ip.

Ha nipou3RofcTBax ¢ MpYMEHEHKeM CBIHHA, PTYTH, LMAHNCTBIX
COEAMHEHUA, MBIIBAKA, aMMMaka, OKCHIOB [HHKa (HATpHMED,
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CcBapka OLUHKOBAHHBIX M3[eNMuil, TUlaBKa OGpOH3bl U JATYHU) BO3-
MOXHO ' OCTPOE OTpaBlieHue, MpPUHAKAMK KOTOPOro SIBASIOTCS
rONIOBHbIE HONH, OILYIUEHUE IY/ILCA B BUCKE, FOJCBOKPYKEHUE U AP.

bonee mBajguaty pasAHYHbLIX BEILECTB, MPHUMEHSIEMbIX Ha Mpo-
WU3BOACTBE, ABASIOTCA KAHUEPOTeHHbIMU (XPOM, HUKENb, KaaMuH,
MBILUBSIK, YTOJIbHAs caXka v Ip.).

OcHoBHBIMUA (DAKTOPAMM TOPAXKEHUS -OpraHuzMa SIBASIOTCS
00beMHas KOHUEHTPALMS BPEIHOrO BELIeCTBA B 30HE AbIXaHWUS
nnu paboueit 3oHe (C, Mr/M3 ), BpeMs OeACTBUSA BPENHOTO BeLIeCT-
Ba (¢, 1), XUMHAYECKUI cocTaB K dU3NUEecKHe CBOMCTRA BelIeCTBa
(pacTBOPUMOCTSL B OMOIOIrUYECKUX U IPYIHUX Cpeaax).

HopMupopanyie U YUrHeHHYECKas OLIeHKA 3arpsI3HeH st BO3AYLIHOM
cpenpl. I'urneHuyeckas OHEHKA CTerleHy 3arpa3HeHns BO3NYILHON
cpelbl BpeNHLIMH BELIECTBAMU HPOMIBOIUTCS COIMOCTaBIEHUEM
GdaxTHYecKOol UX KOHLUEHTpaluH (cham) B paboueit BO3AYILHOI 30-
He (MM B 30HE ABIXAHMS) C NpeaenbHO NONyCTUMON KOHLIEHTPALY-
eif JIKp_3), YCTaHOBIEHHO! HOPMATUBHOM JOKYMeHTalueH, |

Jf CAaHUTapPHO-TUIHEHUUECKON OLEHKN BO3AYIUHOW cpenn!
UCMOJIL3YETCsl HECKONLKO BUIOB MPENcbHO JONYCTUMBIX KOHLEH-
Tpauuit BpeJHBIX BEHIECTB, KOTOPbIE YCTAHOBAEHbI HA OCHOBE ped-
JIEKTOPHBIX pPeaknuii OpraHu3Ma 4eloBeKa Ha MPUCYTCTBUE B BO3-
JyXe BpenHbIX BemeCT_B(é

IpeneasHo fonycTUMAast KOHLIEHTPalMs BPEIHOro BELeCTsa B
Bo3ayxe paGoueit 3006t (ITHK 5, MI/M”) He JI0/KHa BBI3BIBATD Y pa-
60TarIMX MPH eXXeTHEeBHOM BAbIXaHUU B TeYeHUE 8 4 KaKux-nubo
3a00eBaHNit WY OTKITOHEHUIT OT HOPMBI B COCTOSIHHY 300POBbS,
KOTOpbie MOrny Obl ObITE OOHAPYXKEHbI COBPEMEHHDBIMU METOZAMU
HCCeN0BAHMSA HEMOCPEACTBEHHO BO BpeMst pabOThI WK B OTHAaNEH-
Hble cpoku. TIpu 3ToM pabodeil 30HOU CUMTAETCSI MPOCTPAHCTBO
BHICOTOI 2 M HA YPOBHEM 11071, Ha KOTOPOM PACMONOKEHB MECTa

. TIOCTOSIHHOTO MM BpeMEHHOTo npebniBanust paboTatoLux.

Hpyroit sun — ITIK,, , — 3970 Makcumanbtas pazosas KOHUEHT-
paus BPEAHOTO BEILUECTBA B BO3AYXE HACEACHHBIX MECT, Mr/M3, KO-
TOPAst HE NOJKHA BHI3LIBATL PeddIeKTOPHBLIX PeakuMil B Opratusme
"eNoBeKa. , . v

Tpertuit sun — [IAK, . — CPEIHECYTOUHAS [IpeNeNbHO AQMYyCTH-
Masi KOHLEHTpauus. BpEIHOTO BElUeCTBA B BO3AYXE HACEICHHBIX
MYHKTOB; MI/M”. DTa KOHLEHTPALIMS He JO/KHA OKA3bIBATL IIPSIMO-
IO U KOCBEHHOTO BPEIHOTO BO3JCHCTRMSI HA OPTAHM3M HeJIOBEKa B
YCNOBUSIX HEOMPEAENEHHOTO HOIrOro KpyrioCYyTOUHOIO BBIXaHUSI.
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Hnst obecrneyeHnst OXpanbl BO3AYLIHON . CpeAbl YCTAHOBIEHA
elle omHa HOpPMaTUBHAS BeIWYMHA, XapakTepuayioluas ofbeM
BPEAHBIX BELECTB. BhIOPACKIBAEMBIX B aTMOCGhEPY OTACHBHBIMY HC-
TOUHMKAMM 3arps3HeHusi, — TpefenbHO AOMYCTUMbIH BhHIOpOC
(ITOB). Dra BenvunHa ONPeAensIeTCS KaK KOJUUECTBO 3arpA3Hsio-
LIero BeLUECTBA, BhIOPACHIBAEMOrO OTAS/IBHBIM HCTOUHUKOM 3a
€AVHHLY BPEMEHH, MPeBLILLCHUE KOTOPOil BEAET K NPEBBILEHIIO
TLIK 8 cpene, okpyxXaromeli HCTOUYHUK 3arPS3HEHNUS, ¥ B PE3YAbTa-
T€ — K HeONarormpugaTHbIM NOCAECACTBHSIM LISl OKPYKAOWIeH cpeast
W 310pOBLA NIOEH.

Tlo cTenenn Bo3neHcTBMS HA OPralM3M BCE BpeHbie BellleCTBa
NOAPa3AEASIOTCS HA YEThIpe Kiacca:

K I Kllaccy OTHOCATCS BELIECTBA YPEe3BLIYAIIHO OTIACHDIE, MIS
KOTOPBIX HHKQ3 <0,1 Mr/M3;

ko Il knaccy — BBICOKOONACHbIE BEILECTBA, Uit KOTOPBLIX
K, , = 0.1-1,0 mr/m’;

x Il knaccy — yMepeHHO OMnacHbie BEILEeCTBa, A1 KOTOPbIX
IJIK,, , = 1.0-10 mr/u?;

Kk IV knaccy — ManooriacHble BeILECTBA, ISl KOTOPBIX
TIK,, > 10 mr/ac.

ITpy MHOrOKOMIIOHEHTHOM 3arps3HeHWY BO3AYILIHOM Cpenbl
€€ CaHWTApHO-TMTMEeHMYeCcKas OLeHKA NPOBONNUTCS C YYETOM OCO-
OeHHocTel (THUMOB) KOMOKMHMPOBAHHOIO . (COUETAHHOrO) Jei-
CTBUS BELIECTB Ha OPraHU3M 4ejioBeKa. Y CTaHOBNEHB! TpH Hanbo-

. JIee BBIPAKEHHBIX THIIA TAKOro JEHCTBUS: cunepzu3m, KOTAa OAHO

_BEILHECTBO yCWAMBAET [JeicTBUE ApYroro (HaupuMep, Mapraden
- YCHNNBAET TOKCHMYHOCTh KODANbIA); anmazonusm, KOLAa OQHO Be-
wecTBO ocnabasier peicTBrE Apyroro (RanpuMep, TOT Xe Mapra-
Hell ocnabAgeT TOKCUYIHOCTD CBUHLA); CPMMaulia, KOTAa AeACTBUs
BEWIECTB CYMMUpYIOTCs (HanprMep, COBMECTHOE TIPUCYTCTBHE MU=
HepantbHbIX KUCAOT — CePHOH, COISIHOM, a30THOW; OKCHUA a307a,
dbopmanbaerui 1 ap.).

[Ipy OJHOBPEMEHHOM COAEPXKAHUY B BO3ayxe paboued 30HbLI

. HECKONIbKMX . BPEIRbIX BEIECTB  ONHOHAMPABNEHHOTO JEHCTBUA

. CyMMa OTHOLLEH I (haKTUNecKX KOHLUEHTPALMIl KaXA0r0 N3 HIX
(€y. Cp. €3 M T.0.) B BO3AYXe momelernii k ux ILIK, (TIAK 5 1,
NAK, 5 2. TIAK 5 3 ¥ T.1) HE ROJDKHO NPEBbILLATH SAMHMLLbL:

Cl C2 ’ C3 k Cn '
e o e ‘ +..+ — <1
nﬂKp.al HB;Kp.aZ HHKp.a} . HﬂKp.zn
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Eciin Xe BpegHble BeUIECTBa, CoAepKallyecs B BO3AyXe, He 00-
JIAfaloT OJHOHAIpaRieHHbIM AelicTRreM, To ux [TAK ocrarores Ta-
KMMH Xe, KaK U [Ipy U30JHPOBAHHOM BO3AEUCTBUU. |

Kourponb 3a cogep:kaHueM BPEIHbLIX BEWECTB, OTHOCALLMXCSA K
I xnaccy - onacHOCTY, [HO/MKEH OCYILECTBASTHCA HENPEPLIBHO C
[TOMOILLI0 CAMOTTULLIYIIMX ABTOMATHYECKHUX. TIPUOOPOB, BBLAAMQLIMX
curHai npesbimenus ITIK. Konuenrpanyio BpeaHbix seurects 11, 111
u IV KnaccoB onacHOCTH JOTIyCKAETCA ONPEessaTh NEPUOANUECKIL.

OcHoBHbIE CTIQCO0bI ¥ CPeICTBA 03/I0POBJICHHS BO3/YIIHOM Cpexbl
Ha npon3soacree ] Haubonsiuui addeKr B 3alliMTe BO3AYLIHOR Ccpe-
[IbI OT 3arpA3HEHNS MOXET ObITb HOCTUTHYT NPY COYETAHUU CAeLYIO-
ILHX MEPOTPUSATHIL ,

4 COBEPLUCHCTBOBAHUE TEXHOJIOTMYECKUX TMPOLIECCOB, o6ecne—
YeHUe UX HepepbIBHOCTY, TEPMETUYHOCTH aIapaTypbl U KOMMY-
HUKALWHA, TIPUMEHCHNE MIAPO- ¥ ITHEBMOTPAHCIIOPTA JUTS [TBUISILIAX
BELIECTB ¥ MaTEPUANOB; '

¢ BHE[IpeHITe KOMIDIEKCHOW MeXaHW34U¥y Y aBTOMATU3aLUU
TIPOM3BOACTBEHHbLIX TPOLECCOB, NPUMEHEHME IUCTAHLIMUOHHOTO
YIIpaBieHNa ¥ aBTOMATH3AUHM KOHTPONSA 33 XOLOM TEXHONOTHUYe-

'CKOTO [pollecca, YTO CHOCOOCTBYET YETPAHEHUIO PYYHOTO TPya ¢

KOHTaKTa C BpEJIHbIMU BELIECTBAMY,

4 33MEHa BPEeIHBIX BELUECTB B NPOU3BOIACTBE Ha GE3BpenaHbie
WY MeHee BpeIHble;
~ # TUTHEHMYECKas CTAHIAPTH3ALHSA XUMIIECKOTO ChIPhsi ¥ [IPO-
OyKUME (HanpuMep, OrpaHu4YeHue COAEpPXaHUs MblIbIKA B cep-
HOI KUCJI0Te; 6EH307a, KCUI0J1a, YIIEBOLOPOTOB U Cephl B eH3nHe
U JpYTHX BUOAX TOIUIMBA);

¢ >bdekTUBHAS BEHTWIALMS NPOV3BOICTBEHHbIX nomeme-
HUA U ap.

3.4.2. Honnsauys Bo3/yxa paGoueii 30Hbi

%6ecﬁeqeﬂue onpeneneHHON CTeneny HOHN3auuH BO3AYIHOW
cpelbl B pabodeit 30He IBJSETCA OJHUM U3 BAXHEN X HaKTOPOB
MOAIEpKAHUS XOPOLUEero CaMOYyBCTBHS M BLICOKOM pabortocto-
cobHOCTH ﬂepCOHaj_I_é_i_._? YcTaHOBAGHO, YTO 3HAYMTENbHOE CHIDKEHNE
COMEPKaHUs 3apsDKeHHBIX YacTUl (MOHOB) B BO3AYXE COBNajaeT ¢
rosgsiieHUeM y paboTatoliix HeoOBYHON 60Ae3HEHHOCTH, KaJloh
Ha YCTaloCTh, AENPeCcCHIO, TOIHOTY, HECCOHHULY, pa3HpaKUTENb-
HOCTB, PECTINPATOPHBIE HapylIeHHs 1 op. B To xe Bpems npebbipa-
HUe Jrogell B.yCIOBUAX C YMEPEHHO-TIOBLILIEHHOW MOHU3aUUE aT-
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MochEpHl TIPU - [1PENMYILECTBEHHOM NpeobnajaHuy OTpHLIATEN b,
HBIX HOHOB, HAOGOPOT, 6AArONPUATHO BO3AEHCTBYET HA OPTAHU3M.

Bce 370 1M0o3B0JMI0 CYMTATh HOHbBI B BO3AYXe (a9 POUOHB) 6HO-
JIOTHYECKM AKTHBHBIMM DAKTOpPaMU CPebl.

ITpolecc MoHM3aUMKM BO3NYXA 3aKJIIOYAETCHA B MPEBPAILLEHUN
HEHTPaNbHBIX ATOMOB M MOJIEKYJl BO3MYILHOMH CPEAbl B ANEKTpPU-
YeCcKM 3apsKeHHble YacTulibl (Monbl). HOHBI B BO3AyXe MOTYT 006-
Pa30BBIBATHCS BCIACHCTBHE €CTECTBEHHOM M MCKYCCTBEHHOM KO-
HH3ALMM,

Ecmecmeennas uonusauus TIPOUCXOAUT B pe3yNbTaTe BO3IEi-
CTBHS HA BO3AYLUHYIO CPEAY KOCMUYECKOH 1 COTHEYHOM paauauiu
U MOHUUDYIOLINX K3MYUYEeHMH (YaCTUll), BOSHUKAIOLMX NPU pac-
nage AOJNIFOXUBYIINX PagMOHYKIMAOB 3eMHOUW KOpbl (Kanuii-40,
ypaH-238, Topnit-232 u np.). EcrecTBeiHasi HOHU3aLIUA BO3AYILHON
Cpenbl IPONCXOAUT NOBCEMECTHO M NOCTOSHHA BO BPEMEHH.

Hexycemeennan aspouoruzayiia BOZHUKAET 104 NelCTBUEM KO-
HU3UPYIOLUX HAKTOPOB, CONPOBOKIAOIINX HEKOTOPBIE TEXHOIO-
.TUYECKHE TTPOLIECCHl { PEHTIEHOBCKUE W YAbTPadUOIETOBbIE HU3Y-
YeHus, TepMoaMuccus, GotoadohexT 1 ap.), a TAKXKE B Crieluaib-
HBIX YCTPOUCTBAX — WMOHMU3ATOPAX, UCIONL3YIOUINX TaKHe sBje-
HUS, KAK KOPOHHOM pa3psi ¥ pagloakTUBHbIN pacnam HeKOTOpbiX
3JIeMEHTOB.

CreneHb UOHU3HPOBAHHOCTH BO3[yXa 3aBUCHT OT COOTHOLUE-
HUS MPOLIECCOB MOHM3aUMK U Aenonu3aunu. Iocneanssa obycios-
JIMBaeTcs peKkoMOWHaLpeld JBYX MOHOB pa3HbIX MONSAPHOCTElN, al-
copOLUMeNt JerKUX MOHOB Ha HE3aPAKEHHBIX AApax, KOHIeHcanne,
HeWTpanu3alunei JIErKyux ¥ TSHKEbIX NOHOB 3ap;maMM IIPOTUBOIIO-
JIOXKHOTO 3HaKa | ap.

OCHOBHBIMU XapAKTEPUCTHKAMM HOHOB SBISIIOTCS MX TIOABUX-
HOCTb ¥ 3apsif. HO)IBI/DKHOCTB VOHOB BhipaxkaeTcst KoadduiuvieH-
ToM noasuxHocTH (k, em” /c B) mMexy CKOPOCTbIO MOHOB W Ha-
TNIPSPKEHHOCTHIO 3JIEKTPUUECKOTO [0S, BO3ACHCTBYIOIETO Ha HOH.
IMoaBMXHOCTh HOHOB 3ABMCHT M OT MX Macchi: 4eM 60Mblle Macca,
TeM MEHblIE CKOPOCTh MEPEMELIEHHUS HOHOB B 3JIEKTPHYECKOM
nose. [To noABMXKHOCTH BeCh CTEKTP MOHOB YC/AOBHO pasfensercs
Ha ngTh ananasoHos: nerkue (k >1,0); cpennme (1,0 > k >0,01);
msokenble (0,01 > £ > 0,001); nouw Jlamxkesena (0,001 > k >
> 0,0002); ceepxTsxensie woHbl (0,0002 > k).

CreneHb MOHMBUPOBAHHOCTY BO3AYIIHOM Cpelibl Orpenenser-
€51 KOJIUYECTBOM MOHOB KaXKHOit MONISIPHOCTH B OJHOM KyGHUYECKOM
caHTMMeTpe Bo3ayxa (#° u a7 ) u nokasatenem nonspHoctu (I1),
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KOTODBIN OnpeeisieTcs Kak OTHOLIeHWE Pa3HOCTU 4ucia UOHOB
TOJIOXUTENBHONW H-OTPUUATENBbHON NOAAPHOCTH K UX CYyMME:

nt

[Ipu paBeHCTBE KOMMUECTBa MOHOB MONOXHTENBHOIO U OTPU-
1aTeNbHOTO 3HaKa NoKa3aTtens noJspHocty H = 0. '

MuHHUMAIBHO HEOOXOAMMbIE, ONTUMANIbHbIE U MAaKCUMAJIbHO
JIONyCTVMMbie YPOBHM JierKUX MOHOB 00enX MOASIPHOCTE! 1 3Hadve-
HUA [ToKa3aTeNsa NoIApHOCTH puBeaeHbl B Tabm. 3.18.

Curuenyueckas OLEHKA CTETNeHU aspOMOHU3AUNN CPEIbl OCY-
ILECTBSIETCA CPABHEHUEM U3MEPEHHBIX 3HAYEHN ¢ HOPMATUBHbI-
Mu BejuurHamu (Tabn. 3.18).

Tabauua 3.18
TurneHnyeckas OUeHXa CTeNeHH A3POUOHU3AUMH Cpebl
YpoBHH HOHK3a- Yucno noHos B | cm> BO3RyXa [Mokazatens monsipHOC-
LUK BO3OYLUHOW " — ™I
cpenbl " n
MunuMansHo 400 600 -0,2

'HEOoO6XOMMMBlit

OnTumansHbii 1500 — 3000 3000 —-5000 | OT-0,5100

MaxkcyumManbHO 50 000 50 000 Ot -0,05 no +0,05
JONYCTHUMBIA

s HopManH3alMK HOHHOTO PeXXUMa BO3AYLLHONA Cpenbl MMpo-
KO OPUMEHSTIOTCST UCKYCCTBEHHBIE MOHM3ATOPb! (BLICOKOBONBTHLLE,
MHOYKUIWOHHbBIE, pallalioHHbIe 1 Op.) 1 3ddeKTHBHAS, IPaBHABHO
OpraHU30BaHHAs TPUTOUYHO-BBLITSKHAST BEHTWIAUUS TMOMELUEHUI,
TAK KAK HaPYXKHBI YMCTHINA BO3/YX CONEPXKNT B 2—5 pa3 BoJIbILie MO-
HOB, YeM BO3YX 3aKpbITHIX noMewenuii (50--100 MOHOB/CM3).

3.4.3. MeTeopoJorauecKkue yCI0BHS TPy/Ja

MeTeoposiorM4ecKie yeaoBua U MUKPOKIUMAT XapaKTepu3yroT-
cs1 brzUUeCKUMH napaMeTpaMu Bo3fiyXa B paboueit 30He — ero TeM-
nepatypoit (1, °C), OTHOCUTEILHOM BIAXKHOCTHIO (P, %), CKOPOCTBIO
JIBIDKEHMS (U, M/C), & TAK)KE MHTEHCUBHOCTBIO TEMIOBOrO. 00IyIeHUS
paboTaIoILIVX OT HAarpeThIX nOBeEXHOCTeﬁ obopynoBaHUs, UBAEIHI 1
OTKPHITBIX UCTOYHUKOB (I, BT/M™ ). :

HanHpre TapaMeTpbl Kak OTAeAbHO, TaK U B KOMIUIEKCe OKa3bl-
BAIOT 3HAYMTEJNBLHOE BAUSAHUE Ha MPOTEKAHUE XKU3HEHHBIX: HPO-
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HECCOB B OPraHM3Me YeJIOBeKa, BO MHOTOM OMpPeeNsioT ero caMmo-
YYBCTBUE U MOITOMY SIBASIOTCS BAXKHOU XapaKTEPUCTUKOW KOM-
dopTHOCTH yeaoBuid Tpyna.

[lepBocreneHHOe 3HAYEHHE B TEPMOPEry/sIIMY OpraHM3Ma, T.e.
NOINEPXaHWA TeMIIepaTyphl Teia B mpegenax 36—37 °C uMeroT tem-
nepatypa BO3[yXa, €ro OTHOCUTEIbHAS BIAXKHOCTh ¥ CKOPOCTb ABM-
xeHus. TepMoperysiusa opraHu3Ma Kak (GU3UOAOTHYECKHR Mpo-
uecc obecrneunBaeTcsl HUINYECKOH 1 XUMHUYECKON TEPMOPEryisLIn-
. PuznuecKas TEPMOPEryIsiys OCYLUECTRIACTCS OTAavel Terua
OPTraHN3IMOM B OKDPYKAIOLLYIO CPeRY yTEM €ro UTYUeHUS. B HATIPAB-
JIEHWM OKPYXARUIUX TIpeaMeToB ¢ 00j1ee HU3KOM TeMmepaTypoi
(Tipu 3TOM Tepsiercst A0 45% BCel TeMNOBOM 3HEPTUMU), MYTEM KOH-
BEKIMMY, T.€. HATPEBOM BO3MyXa BOKPYI NOBepXHOCTH Tena (no 30%),
.a TaKoKe B peaynbTare ucriapesns nota. [Ipu atoM tepgaercs npumep-
HO 13% Tera uepe3 opraHal ALIXaHMS U OKONO 5% YXOQUT Ha Harpe-
BaHME NPUHUMAEMOM NIMLLH, BOJB 1 BAbIXaeMoro Bozayxa. [1pn du-
3UYECKOM TEpMOPETYISIAY UBMEHACTCS AeATEIIbHOCTb CePAEYHO-CO-
CYAMCTOI cUCTEMBI (paclupene KPOBEHOCHBIX COCYIOB U YBEInte-
HHE KPOBOMPUTOKA K KOXKe) U PabOThl MbILUIEUHBIX TKaHeHH.

XuMudecKas TepMOPErysius OCYLUECTBISETCS 38 CUeT u3Me-
HEHUS! UHTEHCUBHOCTH NPOLIECCOB OOMEHA BEILECTB U OKUCIUTEN -
HBIX IIPOLIECCOB,

B coctosinny noKos 4enoBeK OTAAET B CYTKH B cpeaHem 2400
2700 kxan tenna. [1pu BpIONHEHNU paboTbl 0OMEH BELUECTB B Op-
TaHN3Me YCHINBAETCS, YBETMIMBAETCS U ero TeTUIONpPOAYKLUSI, Clie-
IOBaTeNLHO, TpebyeTcs DoNlee WHTEHCHUBHAA OTHAYa TerUla B OKpY-
XAIOLWYIO Cpely, B IPOTHBHOM Clydyae BO3ZMOXHO HapyLUeHUe Terl-
NoBoTO OanaHca, YTo BeleT K runeprepmuu. Ileperpes opraHusma
BO3MOXEH IpPU 3aTPYIHEHUU TEILIOOTAAYN UCTIAPEHEM [IOTa, B pe-
3YJLTATe NOBLILLUEHHON TeMIEPaTyphbl H OTHOCUTEIBbHON BIaXKHOCTH
Bo3ayxa (6onee 75—80%), UTO MOXKET B NanbHeiwieM MPUBECTH K Cy-
JIOPOXHOT 601€3HU U TEIIOBOMY YAapy, MPOTEKAIOLUEMY C roTepeit
CO3HAHWA, MOBLILIEHHOH TeMIlepaTypoir tena (40—41 °C), Hapywe-
HUeM DeNKOBOrO M BUTAMUHHOrO HanaHca, a TakXKe BBIIEIEHWIO U
HAKOTUIEHUIO B KPOBH a30Ta. IHTEHCUBHOE HOTOOTIENEHUE YpeBa-
TO Yrpo30it 00€3B0XHBaHUS OPraHU3Ma ¥ HapyuieHeM BOAHO-CO-
nesoro banaHca. .

He6naronpusitHoe BO30eCTBUE HA OpraHU3M UeJiOBEKa 0Ka3hbl-
BAEeT TAKXKE M IMOHIDKEHHAS TeMnepartypa Bo3ayxa. Cucremarude-
CKOE epeoxiaXK AeHKie OPTaHN3Ma MOKET SIBUTLCS MPUUYMHON 3a60-
Jiesanns niepudepudeckoit HepBHOH cucteMbi. CoueTaHNe HU3KOMH
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TEMIIEPATYPHI, BLICOKO# BJIAXXHOCTH ¥ GOJILILON MOABMKHOCTYU BO3-
JyXa MNpUBOANT K IepeoXNaXAeHMIO OPraHu3Ma C BO3MOXHOCTDIO
CMEPTEJILHOTO HCXOAA. '

MuKpOKIUMAT B NIPOU3BOLCTBEHHBIX TOMELLIEHUAX HOPMUDY-
eTCs 0] BIVSTHIUEM CNelYIOMIMX HaKTOPOB: -

¢ HaJIMYKME UCTOYHMKOB TEoo0pa3oBaHns (B TOM YMCIE. pa-
foTtarollero nepcoxHana);

4 KOJIMYECTBO TefUIONOCTYIVIEHMI OT CONHEYHOH pa;mauuu

. & KOAMUeCTBO Teroobpa3oranus npu paborte 21eKTpHIECKo-

ro 006opynOBaHuS,

4 KpaTHOCTL BO34yX000MeHA B IOMEILEHNUY,

4 TerUlonepeada Yepe3 Orpax Jaroiiye KOHCTPYKLHM;

¢ TEMIIEpaTypa IHOBEPXHOCTEN 00OpPYIOBaHUS ¥ OrpaKpalo-
1HMAX KOHCTPYKIMA,

TeroobpazoBanue paboTaromiero nepcoHana ({;) MOXHO
paccuMTaTh UCXOOS W3 KOJNHMYECTBA SBHOTO TEeria, BBIAENSeMOoro
ONHHM YETOBEKOM ( a, )

0, =nq,, Xxan/4,

rIe /1 — KONVJecTBo Miofei B noMeulenun; g, = S0—-110 kxan/y-den.
TenronoctyruieHye OT COMHEYHONW panuanmu ( Qp ). yepes Cpe-
TOBbIE MPOEMBI ONIPEEISIOTCS IO hopMmyne

Qp = Socr Jocr K3 Aoer» KK/,

rae S,.; — MI0Waab OCTEKJIEHNS, M2 Joer — KONMYECTBO TENNA,
HOCTYNAoLUEE 32 CUET CONTHEYHON 7pamxlamznxl yepes | M% ocTeKeH-
Hoit moBepxHocTu (60—80 kxan/M*u); k, — xoadpduumenr, 3aBu-
caumit or npospauoctd crexon (0,4~ 0,8); Ayer — K0P Puum-
€HT, 3aBMCALMI OT BuIa octexiaenus (1,15—1,45).

Tennoobpazosanue 0T paboTaroliero 3J1eKTp0060py1103aHml
(Q,; ) MOXHO paccuuTaTh 10 popmyne

Oy = 860- PyCT T]‘, KKax/y,

rae P yer — MOLLHOCT aneKkTpoobopynopaHusi, kBT, N — koaddu-
UVEHT UCMIONb30BAHMA INEKTPUYECKOW MOLUHOCTY 060PyI0BAHUS
(0,5-0,9).

KpatHocts Bo3ayxoo6meHa B nomeineHnu (K) O]'IpeLIGJ]HCTCH
Kax OTHOWIEHUE KONUYECTRBA BO3YXa, HOCTYIAIOWETO H YRaNIeMo-
ro U3 NOMeENIeHNs 3a ¢AMHUALY BpeMeHu ( [, M3/q), K 06beMy 110-
Menienus (V, M3):
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K=— 4y,
vV

lurneHryecKoe HOPMUPOBAHHE MeTeoycloBuid. MeTeopoaoruye-
. CKUE YCNOBUA — ONTUMaNbHBIE U JONYCTUMbIE — PErIaMEHTHPYIOT-
CS' B 3aBUCUMOCTU OT BpEMEHW roja, KaTeropuu paboT o 3Hepro-
3aTpaTaM, M30ObITKAM sBHOrO Teruta. ONTUMaibHBIE MOKa3aTeNl
pacrpeensioTcs Ha BCIo pabouyio 30HY, a JONYCTUMbIe — nndde-
~PEHLUPOBAHHO 1S MPOCTPAHCTB M HEMOCTOSAHHBIX paboynux MecT.
JonycTuMeble nokasarteau YCTaHABIMBAIOTCA B Ciydasx, Koraa rno
TEXHONOTMYECKUM TPEGOBAHMAM, TEXHUYIECKHIM N SKOHOMHYECKHAM

MpUYUHAM He 00eCTIeunBarOTCs ONITHMAJILHBIC HOPMBL.

Hopmamy ycTaHaBNMBAOTCS TENAbIM, XONOIHBIA U NEPEeXol-
Hble nepvodnl roga. Tennplil mepyvo rofa XapakTepusyercs cpen-
HECYTOYHOM TeMnepaTypoit Hapy:xHoro sozuyxa +10 °C u Bbue;
XONOAHBL ¥ Iepex0aHbil Meproast — Huxe +10 °C.

B 3aBucuMocTH oT 0BLIYX Hepro3aTpat paboThl oxpasens-
totcs Ha sierkue (I kateropus), cpeadeit Tsoxectu (11 xateropus) u
tsxensie (111 kareropus).

K nezkum dusmueckuM paboTam OTHOCATCS BUAL A€ATENLHOC
TY € dHeprosaTparaMu no 150 kxan/4 (174 Br). K dusnyeckum pa-
0oTaM cpedneli mascecmy ~ BUIBL JESATECIBHOCTY C PACX0JOM 2HED-
rum 151-250 xxan/u (175~290 Br). K msamucesvim busnyecKM pa-
foram oTHOCsTCS paboThi, CBA3aNHbIe ¢ TIOCTOSHHbLIM NepeBuKe-
HYeM, TiepeMellieHUeM 1 NIepeHOCKOM 3HaYNTeNbHBIX (CBhie 10 Kr)
TsoKecTel U Tpedyromue 60abIINX GUIHIECKUX YCHINI ¢ DHEpro-
-3aTpatamu bosee 250 xkan/y (6onee 290 Br).

Ha MuxpokaumaT npou3BOACTBEHHBIX IOMELLEHHH, B YACTHOC-
TH TEMIIEPATYPy BO3[YyXa, CYIUECTBEHHOE BO3NECMCTBUE OKAa3bIBaeT
TEII0, MOCTyrnawuee B pabouyo 30Hy 0T 000pyd0oBaHMS, OTOIMHU-
TENbHBIX [TPUOOPOB, HATPETHIX MATEPUATIOB, pabOYUX U APYrUX HUC-

. TOYHMKOB.

M36pITOUHOE SBHOE TEIJIO XapaKTepU3yeTCsl OCTATOUHBIM
KOJIAYECTBOM TeIlIa, MoCTYynaluuM B IOMeIeHHe, KOrjaa Ter-
JIOBBLIENCHUS TpEBBILIAOT TerionoTepn. M30LITKKM SIBHOrO
Tenaa NPUHATO CUNTATh HE3HAUUMEAbHbIMU, €CAV OHM He Mpe-
BhiaroT 20 KKaJI/M3-‘{, W SHA4YUMenbHbIMIU, €CTA OHU TIpeBLIIa-
10T 3Ty BeJMYUHY. IIpOM3BOACTBEHHbIE TIOMELIEHUS CO 3HAYM-
TEIbHBIMU H3OBLITKAMU SBHOTO THUMa OTHOCSITCA K KAaTErOpWUM
«TOPSYUX LEXOBY.
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M36bitku siBHoro Teria ((Q, ) ONPENENAOTCS W3 -ypaBHEHMH
TENJOBOro fHanaHca IMOMeEHNs COOTBETCTBEHHO IS TEIJIoro U
XOJIOAHOTO MEepPHOo/I0B TOaa; : ‘

Oy =0 + Qc,p— QT.n’
0y =0n—0n,

roe Q, — CymMMapHble TEIUIOBbINENEHMS B TOMEILEHUH be3 yueTa
MOCTYIIJIEHNUST TerJia OT COJHEUHOIl paananny; Qc.p — TernIono-
CTYTUIGHUE 3a& CUET CONHEUHOM panuauny, Q. ~ TEIIOBbIE [OTe-
pH IOMELLIEH S, » ‘

TIpu o6ecrieHeHNN ONTUMANLHBIX TIOKA3aTeNe MUKPOKINMATA
TEMIMepaTypa BHYTPEHHUX MOBEPXHOCTEN KOHCTPYKLMM, orpaxaa-
OLIKX pabouyio 30HY (CTeH, 11oaa, HOTOAKa U AP.), UNY YCTPOIMCTB
(3KpaHOB ¥ T.M.), 2 TaKXKe TEMMNIEPaTypa HAPY>XHbIX MOBEPXHOCTEH
TEXHOJOTHYECKOTO ODOpPYLOBAHMS WIW OrpaxjalolluxX €ero
YCTPOIICTB HE NOMKHBI BHIXOAMTE Honee yeM Ha 2 °C 3a Tpefensl
ONTUMAILHBLIX BEIWUYUH TEMINEpaTyphbl BO3[YXa, YCTAHOBIEHHBIX
HOpMaM¥ U OTAEAbHBIX KaTeropuii paboT.

Crioco0bl 1 CpeICTBA HOPMATM3ALMA MHKPOKJIAMATA B IIPOM3BOJ-
CTBEHHBIX HoMelteHusx. BaxxHehmmnMy crnocobamu HOpMaIU3aLnUy
MUMKpPOK/IAMATA B TIPOM3BOACTBEHHDBIX OMELIEHUSX U B 30HAX pa-
HOYNX MECT ABISIOTCS OTOIUIEHHE, KOHAUUMOHUPOBAHUE BO3LYXa
¥ BEHTHJISILINS FIOME1LeHT .

Hyis 3ammTel paboTarolUX OT OTKPBLITEIX UCTOYHUKOB (Harpe-
THIA MeTajl, CTEKIO, «OTKPBHITOSY THlaMsd M T.[.) MCTIONB3YIOTCS
CpelCcTBa MHAMBUAYANbHON 3allMThl, B TOM YMC/Ie CPEACTBA 3alliy-
Tl Fna3. [Ipenycmarpupaercs 3ainta paboTalowyx U OT orpaxie-
HUS OCTEKJIEHHBIX TIOBEPXHOCTEH OKOHHBIX TIPOEMOB, A B TEUIBbIH
MepUoA Toa — OT TONaJaHus MpIMbIX COMHEUHBIX JyUeH.

Omonaenue NOMEWIEHUR MOXET ObITb MECTHBIM M LEHTPAIL-
HbiM. B KauecTme TeruloHocHTenell UCIONb3yeTcs BOAA, 11ap WA
BO3AyX. Tennblit BO3AYX, NOAaBacMbI B TTOMeLUeHKHE, OObIYHO Ha-
rpesaeTcs B Kajiopudepax ¢ OMOILIbIO TOpAUEH BOAbI, Napa WAy
anekTpryeckoi dHepruy. COOTBETCTBEHHO OTOIUIEHUE MOXKET
ObITh BOASIHLIM, [1aPOBBIM, BO3LYLUHBIM MAN KOMOHMHUPOBaHHBIM.

LenTpajibHble CUCTEMbl BO3AYIIHOTO OTOIIEHNS OOBLIYHO CO-
BMELLAIOTCS C . MPUTOUHBIMU BEHTHIALUKOHHBIMU cucTeMamu. Ka-
nopudepsl TaKUX CHCTEM YCTAaHABNMBAIOTCSA BHE OTAIJIMBAEMBIX
noMeuieHuu.
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OTOrUIeHUIO MOMNEKAT 34AHUS, COOPYKeHUA M MOMELECHUs!
M0obOoro HazHaveHus ¢ NOCTOSHHLIM WU JUIUTENbLHLIM (bonee 2 v)
NpeOLIBAHUEM JIIOJEH B HUX BO BPEeMsi MPOBENEHMST OCHOBHBIX U pe-
MOHTHO-BOCCTAHOBUTEILHbIX PabOT.

Tipy Temrnieparype NOBepXHOCTEl OrpaxaarolUX KOHCTPYK-
LM HUXKE WK BbIIE ONITUMANbHBIX BEJIMYNH TeMMEpaTyphl BO3MY-
Xa paboune MecTa JOJDKHbBI YIANAThCSA OT HHX Ha PaccTOsHUE He
MeHee | M. Temnepatypa Bo3nyxa B paboueil 30He, U3MepeHHast Ha
pPa3HOi BbICOTE Y B Pa3NiMYHBIX yYAaCTKaX NMOMEILNEHMI, He 0JIXKHA
BLIXOJMTb 3a Opefe/ibl ONTUMANbHBIX BEJIKHYMH, YCTAHABINBAEMbIX
HOpPMaMM [U1sl OTAEJIbHBIX KaTeropuii pabor.

B xauyecTBe MECTHOro OTOIUIEHMs] MHOTAA MCTIONL3YETCA ney-
Hoe otomneHue. Ipu 310M ONHOM Neublo [0MyCKaeTca OTaNMBaTh
He Oonee Tpex MOMelIEHWA.

Kouonyuonupoeanue 603dyxa npeRHa3HAYeHO IJiA aBTOMAaTH-
YeCKOTO PeryjupoBaBus BCEX WM YacTy HPU3NUECKYX rapaMeTpoBn
BO3/1yXa B Ipenelax, obecrneumparolinx KoMMOpTHbIE YCIOBHMS TPY-
Ia B 30HaX ripeObIBaHUs N10ei WIH HEOOXOAMMBIE [is1 ONTUMMU3a-
umy Texnpoueccos. IIpy NOJMHOM KOHIMUIMOHWUDPOBAHMKM BO3LYyXa
KOHTPOJIMPYIOTCSE TAaKHe €ro mapaMeTphl, Kak TeMiepaTtypa, OTHO-
CHTeNIbRAs BIAXHOCTb, NMOIBWKHOCTb, Ta30BbI COCTaB, CTEIEHb
O030HMPOBAHUS U UOHU3NPOBAHHOCTH.

CucTteMbl KOHIMLVMOHUPOBAHUS OBIBAIOT yenmpanvhbvie, 06CITY-
JKMBAKOLUME HECKONBbKO WOMEMIEHUH, ¥ mecmuble, 0HecriednBalo-
mye HeoOXOIMMBIH MUKPOKIUMAT B OJJHOM MOMEIIEHWH.

Haunbonee achdheXTHBHBIM 1 IIUPOKO HCTIONb3YEMBIM Ha Mpax-
TUKE METOIOM O3[OPOBACHMS BO3LAYUIHONM Cpeabl B TIOMELIEHUIX
Pa3AMYHOrO Ha3HAYeHMS ABISAETCA BEHTUISIUA.

3.4.4. BeuTniisiuus ipOM3BOACTBEHHbIX IOMEIIEHHIT

Benwmuaayua npenctapinser coboil CUCTEMY TEXHWIECKMX
CpeacTs, oDecneunBaloy0 perynsapHblit BO3RYX00bMeH B MOMe-
weHnn., OHa npelHa3HadeHa IUIsl YAAIEHUsT U3 rToMelleHns U30bk-
TOYHOTO Tena, BJary, BpeJHbIX ra30B Y Napos ¥ co3naHus Hanbo-
nee GnaronpuATHOrO (OTBEYAIOLIETO CAHUTAPHO-TMIUMEHUYECKIM
TpeOOBAHUAM ) MUKPOKIIMATA ¥ HOHHOTO COCTABA.

Bo3znyxoobMeH B MOMEUIEHMN MOXHO OCYILECTBIATH eCTeCT-
BEHHBIM IyTeM, yepe3 (POPTOUKY WIH BEHTHAALMOHBHbBIE KaHasbl
32 CYET Pa3HOCTH TeMIIepaTyp M NaBNCHMN BO3IyXa BHYTPU IIOMe-
eHus W BHe ero. Takas BeHTWISLUA Ha3bIBACTCH ecrmecteéeHHol
WUNK aspayueli.
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Bonee adexTUBHA UCKYCCMBEHHAA MEXAHUMECKAS -GeHMUAA-
yUA, OCYIIECTBAAEMAS C TOMOLLIBIO BEHTUASITOPOB U 3KEKTOPOB.

CoueTanue ecTeCTBEHHOM M MCKYCCTBEHHOM BEHTUNSILNAN 00-
PA3yeT CMEUMAHHYIO CHCMEMY GeHMUNAUUL.

EcTecTBeHHAN BEHTWISLUS MOXeT ObiTb Heopeanu3oeauHoll,
KOTA BO3AYX [10JaeTCsl B [TOMELIEHHUE B YIATSETCS U3 HEro 3a cuer
UHQWIBTPAUUKN Yepe3 HerUIOTHOCTH U 110pbl Hapy>XXHBIX OTpaxje-
Huii. EcrecTBeHHas BEHTWIALINS CUMTAETCA 0p2aHU308AHHOL, ECTU
OHa ¥MMeeT YCTPOMCTBA, O3BOJSTIOLIME PEryiMpoBaTh HaIIPaBlIeHHe
BO3AYLIHBIX TOTOKOR M BEJUYMNHY BO3RYX000MEHa (BHITSXKHBIE Ka-
HaNbl, WaxThl, GOPTOUKY N (DPPpaMyry 3TaHNH, adpallioHHbie OOHa-
P¥ ¥ Ap.).

EcrecTBeHHas BEHTWIALIMS O3BOJIAET MOAABATL M YAANSTh U3
rioMelleHnit fonbliie 00heMbl BO3ayxa 0€3 NpUMEHEeHUS BEHTWIA-
TopoB. HemocTaTkoM sBnsieTCa 3aBHCUMOCTL ee 3 dexTHBHOCTH
OT TEMIIEPATYPHI HAPYKHOTO BO31YXa, CUMIbl W HAIpaBieHuUs BeTpa.

IMogayy NpUTOYHOTO BO3MyXa € ITOMOMNIbIO €CTECTBEHHON BEH-
TISILAM B TETUIbIN TIEPUOL TOMIA CIEAYET [pelyCMaTPUBAT Ha BbI-
cote He MeHee 0,3 M 1 He Bouue 1,8 M, a B XOJNOAHKI nepuon
roga — He MeHee 4 M ot yposn#a nona (puc. 3.19). Obniag rowanb
KaHanos mis Nojauu BO3dyXa depe3 OGOKOBBbIE CBETOBBIE NPOEMBI
IOJDKHA ObITh He Meree 20% ruiomany CBETOBBIX MPOEMOB, a (hpa-
MYIH H Xalo39 JOJDKHB KMETh YCTPOCTRA, obecnednparoliye Ha-
fipaBJieHHe NPUTOYHOIO BO3AYXa BBEPX B XOJOAHBIA NEPUOL roja 1
BHM3 — B TEMJIBIH. '

[epenan nasnenus ( H, ), cosmasaeMbiii 3a c4YeT pasHOCTH
[UIOTHOCTA HapyxHoro (6ojee TSKeNOro) W BHyTpeHHero (6osiee

% 00}

Puc. 3.19. Cxema aspaumm 3qaHKH 32 CYET PA3HOCTY [UTOTHOCTH BO3ayXa:
@ — B TETUIbII TIEPUOL I0Ha; 6 — B XOROMHbIMH
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JIETKOro) Bo3yxa 1 obecrieurBaloILMii IBYOKEHUE BO3AYXA, OTpelie-
NSETCSt U3 ypaBHEH NS

H,, =0.98/, (pHap _pBH)’

rae /s, — BHICOTA MEXKIY CepeirHaMK MPUTOUHBIX U BHITSKHBIX
TIPOEMOB, M; Py, Pgy  — TIOTHOCTH HAPYKHOTO BO3LyXa M BO3AY-
Xa BHYTPU NOMEILEHMS, KT/M~,

TInoTHoCcTL, BO3NMyXa, HaxXoLALLErOCA BHYTPH TIOMEIEHMS
(p s ) VI CHAPYXRY (pHap ), paccunThiBaeTCs 1O POPMyIam:

353

\ 3.
=T KI/M”;
Pon 273+1,,
353 3
= e KI/M",
Pap 273+ 1,4, /

19 N A wap — TEMIEPATYPa BO3NYXa BHYTPH M CHApYXU MOMeLlle-
nus, °C.

Bennuvina tertosoro nanopa ( A, ) pacTer ¢ yBeqMyeHUEM Bbl-
COTBI MEXIY OCAMMU MPUTOYHBIX 1 BHITSKHBIX TTPOEMOB ( /1, ) 1 pas-
HOCTH TEMIIEPATypP HAPYKHOI'0 ¥ BHYTPEHHETO BO3AYXa.

WckyccTBeHHas MeXxaHWyecKas REHTUALLIMS, OCYHIECTBAIeMAas
3a CYET BEHTWISTOPOB K 2XKEKTOPOB, MO3BOMSIET B OTIUYNE OT eCTe-
CTBEHHOI BEHTWISILUM UOAaBAaTh BO3QyX B JiF0OYIO 30HY TOMellle-
HUSt WIM yIaNsTh €ro U3 Mect 00pa30oBaHMs Pa3IMYHBIX BPEIHOC-
Teii: ibUIY, BJIATH, Teflna, rasoB. B cucrteMax MexaHWYECKON BEHTH-
JAUMY MOXHO MpelycMaTpyBaTh YCTpOMCTBA 1Sl NOZOTrpERa,
YBAQKHEHMSE U OUMCTKY BO3IYXa OT MBI, & TAKXKE ero HOHU3ALUY.

Mexanuyeckas BEHTHIALUA MOXET NPUMEHATHCS Kax st Mo~
Iayy BOBIyXa B MOMELIEHNE, TOFAA OHA HA3BIBAETCS NpUmMouHoli,
TaK U IS yoaneHus BO3AyXa U3 NOMEIeHus, Torna OoHa Ha3biBaeT-
CSt GbIMANCHOII.

Hpumouno-evimancnas eenmunayua obecneynBaeT IpUTOK BO3-
JAyXa B IOMELEHNWE Y OJJHOBPEMEHHO €T0 yAaleHHe U3 NOMeLUEHHUA.

[To MecTy neficTBus BEeHTUAALMS MOXKET ObiTh 0011E00MEHHOM,
MeCTHO 1 koMOuHUpoBaHHOU. O6LIe0bMeHHAs] BEHTUNSILUS OCY-
HIECTBIAET BO3AYXOOOMEH BO BCEM NOMELLEHHNH, & MECTHASI — JIMILb
B OMNpee/eHHbIX MecTax.

CucTeMBl MeXaHNUeCKOH BEHTWISLIMHM COCTOSIT U3 BEHTMISATO-
pOB, YCTPOWCTB s 3abopa ¥ TMogavy BO3OyXa, BO3AYXOBOIOB,
duneTpos u T.4. (puc. 3.20).
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Puc. 3.20. Mexanuyeckas MPUTOYHO-BBITSDKHAR MEXAHU3ALUA:

] — BO3JyXONPUEMHHK; 2 — BO3OyX0soabl; 3 — bunbtp; 4 — kanopudep; 5 —
UEHTPOGEXKHDBI BEHTUAATOD; 6 — NPUTOYHDIE OTBEPCTHSI; 7 — BBITSDKHbBIE OT-
BEPCTHA; § — PEryMpPOBOYHLI K1anad; 9 — ycrpolicrsa g Beibpoca Bo3ny-
xa; 10 — BO3Myx0BOX A% BUPKYIsivn; [/ ~ noMeleHue

Buibpoc 3arpsi3HeHHOTO BO3IyXa He CliefyeT NOIycKaTh B He-
MpOoBETPUBAEMbIE YIACTKY NPUTEraroeil TeppUTOPHH.

Q6uweobMeHHag MeEXaHUYECKasT BeHTWIALIVS NPUMEHSETCS NPH
PaBHOMEPHOM PACIONOXEHUHU UCTOUHMUKOB BPEAHOCTER B NOMELLIE-
HHH, @ TAKXKE TIPH OJHO- Wi IBYCTOPOHHEM UX PACTIONOXKEHUM.

MecTHas NpUTOYHAS BEHTUISILIAS CIYKHT IS CO3JaHUS Tpe-
OyeMblIX YCIOBUIT BO3AYLUHON Cpeibl B OrPaHUieHHO| 30He N1Pon3-
BOACTBEHHOrO MOMEILIEHUS.

K ycTaHoBKaM MECTHOI TIPUTOYHOM BEHTHISILUK OTHOCSTCS
BO3AYLUHbIE ALY, 023UChl M 3aBECHI.

BozayiiHoe IyluMpoBaHKe MPUMEHSIETCS B ropsauuxX Lexax Ha
paboUHUX MECTax, XapaKTepu3yemblX BO3JICACTBNEM JYUHCTOTO TET
Jla yATEHCUBHOCTLIO 300 KKaﬂ/Mz-q u Bonee. Cxopocth objiyBa
[OJKHA coCTaBaaTh oT 1,0 10 3,5 M/c. ¥CTaHOBKM BO34YIIHOTO AY-
WIMPOBaHUs ObIBAIOT CTALIMOHAPHBIC U [1€PEIBUXKHBIE.

Boagywinpie oazuchi NO3BOJSIOT YNYYIUNTL METEOPOIOrHUe-
CKHME YCIOBHSA Ha OTpaHMYeHHON TUloLIafM TMOMeIneHuMs, KoTopas
JUIST 5TOr0 OTAENSEeTCS CO BCEX CTOPOH JErKUMM NepelBUKHbIMU
feperopoikaMm W 3aTAMINBAETCS BO3AYXOM 0osiee XOJOAHBIM U
YMUCTBIM, YeM BO3JYX MOMEIIEHMS.
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BozayiHele ¥ BO3AYLIHO-TEIIOBLIE 3aBECH YCTPAUBAIOTCS JJISI
- 3aLUMTH JIOAeR OT OXJIaXIEeHUS NPOHUKAIOLWIMM Yepe3 BOpoTa Xo-
JIOIHBIM BO3ILYXOM.

MecTHas BBITSKHASA BEHTIISILMAA CAYXAT U1 YIaBIUBAHUA W
YOANEHUS BPeAHBIX BEU1ECTB HEMOCPENCTBEHHO Y NCTOYHUKA HX 00-
pasoBaHys U [JI MPEAOTRPALLEHUS UX PACTIPOCTPAHEHUA [TO BCEMY
MOMELIEHHUIO.

YerpoiicTBa MECTHOM BBITSXHOM BEHTMIAUMKU IENA0T B BUIE
YKPBITHIT WY MECTHBIX OTCOCOB (BHITSKHBIE 1UKadbl, KaOUHBI, Ka-
Mepbl, DOKOBbIE OTCOCH! U T.1.). BHYTpu yKpbITUS cO3RaeTcs paspe-

-JKeHHe, Oarogapst KOTOpoMY BpeOHLle BEILECTBAa HE IMOnajatoT B
- BO3MYX noMelienus. Takoil cnoco6 npenoTBpalleHys nonagaHms
BPEIHLIX BLIACASHUMI B TIOMELIEHUE HA3BIBACTCH acnupayuel.

MecTHBIE OTCOCHL CITOCOOHDBI YAATUTL 40 75% BCEX BbLAC/NEHMIA
BPEIHLIX BELIECTB, 3HAUUTENbHO CHIXKafA MUX MOCTYIUIEHUE B 30HY
IbIxaHust paboTaouWuXx.

Hanbonee pacnpocTpaHeHHBIMN CUCTEMAMM TIPOMBINIICHHOM
BEHTWISALMN SBISIOTCSl KOMOURUPOBAHHBIC, TIPN KOTOPBIX COBMECT-
HO ¢ 0011e06MeHHON BEHTHISIMEN UCMOAB3YeTCs M MeCTHAs BEeH-
- THngUMs. B 370M ciydae 3a cYeT CHWXKEHUS BO3AyX00DMEHa NOCTH-
raeTcsl 3Ha4uTeNbHOE CHIDKeHue 3aTpaT (puc. 3.21).

BeHTUASLIMOHHbBIE CHUCTEMBI JOJKHBI OTBEYATH CHERYIOIIUM
OCHOBHBIM TPeOOBAHMAM:

1. O6beM NPUTOYHOTO BO3JAyXa B MOMEMIEHMHU NOJKEH COOT-
BETCTBOBATh 00BEMY BO31YX2, yAAISIEMOro 13 NOMeLleHus ({onyc-
Kaercst pasHuua 10—15%). Dra pasuuua onpenenseTcst xapakre-
pOM 3arpsizHerus nomMetienust. HarpumMep, B YUCTHIX IOMELLEHUSX

Alaor | T Lewr
I

‘MecTHaa
BEHTUNALNA

Pabouue
mecTa

—
——4
LBbIT L >

| Lopur

Puc. 3.21. KoMOHUpOBaHHAS BEHTWIALMA MOMeWEHUS:

Li;m — 00beM BO31YXa, yoansemblil 06ieofMeHHON BLITSIKHON BEHTUASILUEH,
M3/‘l;v an”T — 00beM HPUTOYHOIO BO3MYXa, HarueTaeMblit 061Le0OMEHHOIt BeH-
TUSILIMEH, M~ [y, LBm M YAQIMEMbIA N3 MOMELLIEH M BO3AYX 3d CUET MECTHOM

BLITSDKHON BHTHIBILIMN, M /4 .
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BaXKHO YCTPaHWTh HEOPraHM3OBaHHbLIN NPUTOK BO3JyXa yepe3 He-
NAOTHOCTH, YTO W JOCTUTAETCA M3OLITOYHBIM B HUX HNaBjeHVEM
(Lyp > Lgyp ). B nOMeIeRNAX ¢ HANMHMEM HCTOYHUMKOB 3arpsi3He-
HVIH BO3IYXa W APYruX BpemHOCTE BaXHO 0b6eCredynTh MOHMXKEH-
Hoe pasnenue (Lo, <Ly ;).

2. Tlputok BO3NyXa HOMXeH ofecrieunsaTbCcsl B TE YACTY NOMe-
HeHus win pabouue 30Hb1, rae 06bEM BblieeHNA BPEIHOCTER MU-
HUMANbLHBIN, a YIANEHME — 13 30H € MAKCHMaIbHBIM WX BbiieIeH-
€M ¥ U3 BepXHeH 30HbI {(puc. 3.22).

3. BeHTUIALMOHHbBIE CUCTEMbB! HE JOMKHEI CO3[aBaTh NOMON-
HUTEJIbHEIE ONACHOCTH (B3DbIBbI, MOXaph!), ObITh Halle)KHblMl/I u
AKOHOMWYHBIMHI B OKCITIyaTaluu.

Pacuer Bo3ayxoo0Mena B IPOU3BOACTBEHHBIX NOMemennax. Ilpu
MPOEKTUPOBAHUY U pacyeTe BEHTWISUHY YIUTHIBAIOTCS KINMATY-
YyecKas 30Ha, BpeMsi roja, Halydre B BO3AYWHOM Cpele BPeAHOC-
Tejl (U3OBITOUHOrO Tera 1 BIark, ra3os, NbUIM M T.A0.).

Ecay B BO3OYX MOMEWIEHUS Bbiensercss OfHOBPEMEHHO HeE-
CKOJILKO BpeIHBIX BENIECTB OOHOHANPABIEHHOI0 NEHCTBUS, TO pac-
yeT 0011e0OMEHHON BEHTUNSAUUMN [IPOM3BOJUTCS NYTEM CYMMHpPO-
BaHMs 00BEMOB BO3/1yXa, HEOOXONUMBIX Wig pa3baBieHns KaXKaoro
BewecTsa B otaensHocti go IIK.

TIpu OOHOBPEMEHHOM BBHIAEICHUM HECKONBKUX BPEAHLIX Be-
LIECTB pa3HOHAMpPapieHHoro AefiCTBUs pacueT BO34yxoo0MeHa Be-
JETCs IIs1 KAXKIIOTO U3 BUX Y IS JafbHEHILUMX pacyeToB BeHTUIS-
LMK OPUMEHSIOT Hanbonplilee 3HaYeHe BO3AYX006MeHa.

Hns noMeluenys ¢ HOPMaIBHBIM MWKPOKJIMMATOM W MPH OT-
CYTCTBHH BPEOHBIX BELLIECTB WX CONEP)KAHNMN UX B Mpelieiax HOpM
(T1AK) Bo3ayxo0bmen (Lp) OTIpeaennercs nyreM YMHOXEHHS KO-
nrvecTsa padoTaroUIMX (np) B MTOMEIUEHUN Ha HOPMUDPYEMYIO Be-
JIMMMHY pacxolla Bo3ayxa Ha ogHoro paborarowero ( L )

- ‘ 3
Lp—an , M™/4.
L
Laut anm' % * np;: LBHY > stn
- X X X |= - - -~ -
- X X X |- X e olid
Lgore anm
anpm

Puc. 3.22. Opranusanms IpUTOKA W ylaleHus Bo3ayxa B pabounx nomeuie Hy-
AX TIPY Pa3IMYHBIX YCIIOBUSX pa3sMelleHHs HCTOUHUKOB BPEIHOCTeH
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Ecaun Ha oanoro paGotarowero npuxoautcs Menee 20 M 06b-
eMa roMelLIeHNd, TO L>30 M3/‘{ KOrga xe Ha OJHOro pabdoTaroLLe-
ro nprxoaurca 20 M3 1 bostee obbeMa nomeieHus, to L > 20 M"/'~I

Bosnyxoobmen L nns yaaaeHUs U3 1OMeLIeHUs BpeIHOCTel
B BHJE ra3oB, Napos, MbUIM U U3ObITOYHON BAArM pacCUMTLIBALTCA
no dopmyne

: G
Lo =, M3/q,
- C ~C,
K PUT

rie G — KONMYECTBO BPELHOIO BELIECTBA, BbIAEIAIOLIETOCS B
MOMEHICHMU, Mr/d; CHJIK - JlOl'IYCTI/IMOE comepXXaHpe BPEIHOTO
BEILIECTBA B BO3LYXE MOMEILEHMS, MF/M Cnpm — comepXaHve
BPEIHOTO BELLIECTBA B IPHUTOUHOM BO3IYXE, MI/M>.

B HEKOTOPBIX MTPOMU3BOACTBEHHBIX [IOMEILEHMSIX BO3MOXKHO Bbi-
JlefieHue U30bLITOYHOrO Tenna. Bo3ayxoo6MeH B TAKUX MOMELLEHU-
SIX paccuuThiBaeTca no hopmyne

3.6 O
L L .M
°” CPrpur ( ’Hap) ,

rie Q.6 — CYMMapHOe KOIMYECTBO U36bITOYHOrO TEMa, Boiensie-
MOTO B [IOMELIEHUN UCTOYHUKaMUY, BT, C — TerI0eMKOCTb CYXOro
Bo3ayxa {(npumepHo paBHa | JLxk/xr-K); Prpur — MIOTHOCTb MpYU-
TOYHOTrO BO3YXa, KI/M”; f = — TeMIEpaTypa BO3NyXa B DOMeLle-
HUU, COOTBETCTBYIOWIASE CAHUTAPHBIM HOpMaM, °C; tyap — Dacuer-
Has TeMIlepaTtypa Hapy»XHOro Bo3uyxa, °C.

KonvuyecTBo BO3JyXa, KOTOpOE HEOGXOAMMO YIANUTE U3 TO-
MEUIEHHS C MOMOLUBIO MECTHON BBITAXHONU BEHTUNALWM (B BUAE
VKPBITHI, OTCOCOB) onpenensieTca 1o gopmynie

L, =3600Sv, M /

MECT

3/,{’

[AC S — MoWAaAb OTKPLITHIX MPOEMOB OTBOPCTUN, Yepe3 KOTOPbIE
3aCachiBAETCA BO3LYX, M2, U — HeoGxoLUMas CKOPOCTb [BMXKEHNA
BO34yXa B 3TUX [poeMaXx W OTBEPCTUSAX, BeJHUMHA KOTOpPOM
3aBUCHT OT TUMA BBITSDKHOIO YCTpOMCTBA M Kiacca onacaocm
BpeaHbIX BewkecTs, M/c. TIpu TTJIK Bpennbix Bewects = 100 mr/ M3 3Ta
CKOpPOCTb IipuHMMaeTcs pasHoit 0,5—0,7 M/c; npu ITHK < 100 MI‘/M
v=0,7-1,0 m/c; npu upe3pbMaiHO U BBICOKOOTIACHBIX BELLECTBAX
(ITAK < 1,0 M/c) v=1,0-1,7 m/c.
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PacyeT 0CHOBHBIX TIAPAMETPOB BHITSDKHBIX YCTPORCTE /Ui ecTe-
cTReHHON BenTwIammH, CyMMapuash Mioliafb CEUECHUs BHITSHKHBIX -
KaHaoB ( Sy, . ) Onpefensercs ncxons us HEOBXOAMMOTO BO3IYXO-
obmeHa (L) st jaHHOrO MNOMeELUEHNs N CKOPOCTH BO3RYLIHOIO
10TOK2 (V) B a3pallMOHHOM KaHajle WIM IpoeMe 1o GpopmyJe

L
SBI)IT = 4 1\42
: 3600v
CKOpOCTb BO3IYLIHOTO NOTOKA MOMKHO OTIPEAENHTH 110 POpMyJie

V=1,42\JIC HT s M/C N
pHa\p

rae , — Koo HMLUEHT, yuUTHIBAIOWNi CONPOTUBIEHYE BO3JYXa
B xaHane nn mpoeme (. = 0,5); H.. — TeruioBo¥ Hanop, BO3HHKa-
OLLLMIA 3a cyeT Tiepenana fasaeHni, Ia; Puap — TUIOTHOCTb HAPYX-
HOTr0 BO3AYXa, Kr/M3.

ITnowaab CEYEHMsT a3PALMOHHbIX OTBEPCTH (S |, ) NIpM MCTOML-
30BaHMM BETPOBOIO HATIOPA [Is1 a3paliiy pacCUUTHIBAETCS 110 hOpMYte

L 2
Spn = » M7
3600w, -

rae L — HeoOXONUMblH BO3YXOOOMEH, M3/q; ! — KO3 bunueHtT pac-
X014, 3aBUCSILIMIA OT YCIOBUH HCTEUEHNA, Uy, — CKOPOCTDb BETpA, M/C.
Jns ycwieHust TATY Yepe3 BeHTIVISALMOHHAIE KaHasibl Ha UX BEpX-
Heil yacTy ycraHasauearoT aedpnextopsl (puc. 3.23). ITotok BeTpa, 06-
Tekas AeeKTOp, CO3aeT B KaHale HEKOTOPOE pa3pexeHne, 3a cueT
KOTOPOro.CKOPOCTh ABVDKEHUS BO3oyXa 0O KaHaly YBeauuuBacTCsl.

2D

1,2D

Puc. 3.23. Cxema gedrnexropa:
1 — nuddysop; 2 — obeuaiika;
3 —'konnak; 4 - kouyc; 5 — na-
TpyOOK BBITANHOINO BEHTUIISIHM-
OHHOTI'O Kanana
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I1pu opueHTnposaHHoOM Habope nedh/ieKTOPOB ONpeAesIeTCs]
AnameTp matpy6ka ( D, ) ¥ COOTBETCTBEHHO KOHCTPYKTHUBHbIE pas-
Mepbi 1edAeKTopa MOKHO ONpeAeiuTb Mo hopmyJe

L
D, =0,0188 |2 .M,

Un

rae [, — NPOM3BOAMTEILHOCTH nediexropa, M3/'~l' v, ~ CKO-
pocTh Boanyxa B natpybke mednekropa, m/c. B npubnikeHHsIx
pacuerax

v, =(0,.2-0,4)v
rie U, — CKOpPOCThH BETPaA.

3.4.5. IlpousBoacTBEHHOE OCBEINEHIe

CBeT SBISETCS CTECTBEHHbLIM YCIOBUEM XXU3HEAEATENbHOCTH
4ejI0BEKa, HTPAKILIMM BaXKHYIO POJIb B COXpaHeHHUU 30POBbS N Bbl-
cokoit pabotocniocobHoCcT. OH OKa3bIBaeT MONOXUTENbHOE BAUS-
HWE Ha 3MOLMOHANbHOE COCTOSHME uenoBeka, OOMEH BeLUeCTs,
LEHTPAIbHYIO HEPBHYIO U CEPAEUHO-COCYIUCTYIO CUCTEMBI.

3puTeNbHBIA aHANNU3ATOP YENOBEKA SABNAETCS TMaBHBIM UC-
TOYHHWKOM nHbOpMaluM, NojiydyaeMoid UM O BHEIIHEM Mupe.
SBngach BaXKHEHIINM TOKa3aTeNneM TUrHeHb! TPYHa, IPOU3BOI-
CTBEHHOE OCBellleHMe NpeaHasHadeHo I YIYUIIeHUs YCIOBUM
3pUTENLHON paboThl N CHUXKEHWA YTOMJIEHNS; TIOBbILIeHUs 6e30-
MacHOCTU Tpyfa U CHVXKeHus npodeccuoHalbHBIX 3a6oneBaHmii;
NOBLIILEHUS MPOU3BOAMTENLHOCTH TPYda U KadecTsa BbiMycKae-
MOM TNIPOAYKIIUN.

CaeT npenactapisgeT coboi YacTh IAEKTPOMArHUTHOTO cneKTpa -
BuguMoro uanydenus (A = 0,38-0,77 mxm).

YyBCTBUTENLHOCTD IMia3a HA pa3HbIX Y9acTKaxX BUIUMOTrO CrekK-
Tpa HeoanHaKoBa. OHa MaKCUMa/ibHA B 3€JIeHO-TONy0OH obnacTy
CIIEKTpa B CyMepKax U B HouHoe Bpemsa (A = 0,47—0,55 Mxm), a B
IHEBHOE BpEMS ~— K XeNToMy upety ¢ A = 0,55-0,59 MkM.

Buasl m cuctemsl ocBellenns. B 3aBUCHMMOCTM OT MCTOUYHUKOB
CBeTa MPOM3BOACTBEHHOE OCBELIEHME MOXET ObITh ECTECTBEHHbIM,
HWCKYCCTBEHHBLIM U COBMELIEHHBIM.

Ecmecmeennoe oceeulenue B NOMeELIEHHN MOXKeT (HOPMHUPO-
BATbCS MPAMBIMIA COTHEUHBIMM JIYIaMM, pacCesHHBIM CBETOM He-
B60oCBOa ¥ OTPAXKEHHBIM CBETOM OT 3eMJIM M IPYTHX 00BEKTOB.
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Hckyccmesennoe oceeuientie CO30AETCS JaMIiaMid HaKaJBaHWsA
MM ra3opa3psiiHbIMY JlaMnaMu.

Coemeugennoe oceeuieHue TIpeACTaBNsieT COO0N qoroNHeHue ec-
TECTBEHHOTO OCBEILIEH NS UCKYCCTBEHHBIM B TEMHOE U CBETIOE Bpe-
MA CYTOK NPU HEAOCTATOYHOM €CTECTBEHHOM OCBELUEHHUH.

" EcTecTBEHHBI CBET 110 CBOEMY CMIEKTPATLHOMY COCTABY 3HAYM-
TeJILHO OTJIMYAETCA OT CKYCCTBEHHOTO CBETA. B CrieKTpe CoNHedHo-
ro cBeta ropasno 6oJsplie HEOOXOAMMBIX [U1s1 HYeNOBeKa yNnbTpaduo-
JIETOBLIX JIy4ueH, s HEro XapakTepHa Bbhicokan anddy3HocTs (pac-
CeSHHOCTh) CBETA, BeChMa 0J1arornpuaTHas mnst 3pHTEIbHBIX YCIIo-
BUit paboTel. EcTecTBeHHOE OCBellicHH e 00ectieurBaeT 3pUTENbHbIM
KOHTaKT ¢ BHEIUHEll cpeNoil, ycTpaHdeT MOHOTOHHOCTb CBETOBOM
0OCTAHOBKH B IMOMEIUEHMSAX, BbI3bIBAIOILYIO - IPEXAeBPEMEHHOE
YTOMJIEHHE HEPBHOM CUCTEMBI 1PH UCKYCCTBEHHOM OCBEILIEHHH.

Y4uThiBasA BHICOKYIO OMONOTMYECKYI0 M IMTMEHUYECKYIO 1ieH-
HOCTb ¥ TIOJIOXKHTENbHOE TICHXOJIOTMUECKOe BO3NEHCTBUE ECTecT-
BEHHOIrO CBETA, Ha TIPAKTHKe CTPEMATCA K MaKCUMANbHO BO3MOX-
HOMY €ro UCMoJIb30BAHUIO MPH NMPOSKTUPOBAHNU NIPOU3BOICTBEH-
Horo ocseniennd. IToaToMy noMellieHust ¢ MOCTOSHHbIM NnebbiBa-
HMEM JIIoaeit JOMKHB UMETb €CTECTBEHHOE OCBELIEHUE.

Tlo KOHCTPYKTHMBHBIM OCOOEHHOCTSIM €CTECTBEHHOE OCBelLe-
HUe ObIBACT: 60K08bIM, KOFIA CBET POHUKAET B MOMEILEHHE Yepes
CBETOBBIC MPOEMbI B HAPYXKHBIX CTEHAX — OKHA; 8epxHuM — 4Yepes
BEPXHHE CBETOBbIC NMpoeMbl — (DOHAPW; KOMOUHUPOBAHHBIM — TIPA
coyeTaHu HOKOBOTO M BEPXHEIC OCBEILICHUS.

HckyccTBeHHOE ocBellgHue M0 HYHKUMOHATLHOMY Ha3Haye-
HMIO TIoApa3aensercs Ha pabouee, aBapuitHOE, 3BaKyallMOHHOE U
OXpaHHOE.

Pabouee oceeujenue yCTPaNBaIOT BO BCEX NOMEHUICHUSX, 4 TAKXKE
Ha y4acTKaX OTKPHITLIX MPOCTPAHCTB, MPeaHa3HauYeHHbIX U1 pabo-
ThI, NPOXOAA JOAEH M ABUIKEHUS TPAHCTIOPTA.

UckyccTBeHHoe pafouee OCBellleHMe MOXeT ObiThb OOLWMM 1
KOMOWHKUPORAHHBIM, KOraa K obiemMy 106aBaseTcs MecTHOe, KOH-
LUEHTPUPYIOLLUee CBETOBOM [MOTOK HEOOCPEACTBEHHO Ha paboumx
MecTax. [IpiMeHEeHNe OQHOTO MECTHOTO OCBElIeHUS BHYTPH 3a-
HUN HE JOTYCKAETCH.

I MeCTHOro ocBelllekNs KpoMe ra3opa3psanHbiX JaMI Mo-
I'VT UCIIONIB30BATHCA JaMITbl HAKAJIMBAHUS, B TOM YMCIIE TaloreH-
uble. [IpuMeHeHe KCEHOHOBRIX JIAMI1 BHYTPU NTOMEILIEHUH He 10-
TIycKaeTCs.
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B 3aBucumocTi ot pacrnionoxeHus oGopynoBaHus U pabounx
MecT obliee ocBellleHMe MOXET ObiTh PABHOMEPHLIM WM JTOKANU-
30BAHHbBIM. ‘ .

Asapuiinoe oceeyenue TIPELyCMAaTPUBAETCA BO BCEX Clyvasx,
rge BHE3aMHOE OTKAMUEHHE OCHOBHOTO OCBELUEHHS MOXKET Bbl-
3BaTb B3PbIB, 10XKAP, OTPABNEHNE JIOIEH, ONIACHOCTH TPAaBMIPOBa-
HHU3Sl, LJIATENbHOE HApyWEHHe TeXHONOTMUECKOro mpouecca Wi
HapyuieHne paboThl y3JI0B CBSI3M, YCTAHOBOK 10 BOJO- U ra3ocHab-
JXXEHWIO, AEXKYPHBIX NOCTOB W ITYHKTOB YIIPABIEHNS PA3NUYHBIMU
cucTeMamMu.

Jeakyayuonnoe ocgelyenue rpeLyCMaTpUBAETCST B ITPOXOIAX MPo-
W3BOICTBEHHBIX 3MaHUM ¢ yuclioM paboTtarommx 6oaee 50 yenosek,
Te BbIXON JIOAEH U3 IOMELICHMS NPY BHE3aNHOM OTKJIKOUEHHM pa-
6o4ero OCBELIEHMS CBsI3aH C OITaCHOCTBIO TPaBMaTH3MA.

Oxpannoe ocseuyjenue TpeRycMaTpusaercs (Npy OTCYTCTBHM
CHEHHANBHBIX TEXHUYECKNX CPEACTB OXpaHbl) BHOJb TPaHMUL] Tep-
PUTOPHU, OXPAHSEMBIX B HOUHOE BpEMSI.

WCTOYHHMKAMH MCKYCCTBEHHOI0 OCBEIUEHUS MOIYT BBIThH JlaM-
bl HAKATMBAHUS U Ta30PA3PSIIHLIE JIAMIIB!.

Cpok cnyx06bt 1aMn HakanuaHusi cocrarnser no 1000 4, a cee-
ToBas oTnava — oT 7 5o 20 am/Br. HanboabliuMy JOCTOMHCTBAMU
obnagatoT HonHsble 1aMilbl HAKAJIMBAHUS. Y HHX CpOK CciiyK0bt 0O-
cturaet 3000 u, a ceetoBas otnaya 1o 30 1M/BT.

BuauMoe uznyyeHwe OT JaMrl HaKajuBaHuWs npeobnanaer B
KEATOW Y KPAaCHOI 4acTaX CrieKTpa, YTO BHI3BIBALT MCKAXKEHME LIBE-
TONIEpeAayH, 3aTPYAHACT Pa3inueH e OTTCHKOB LIBETOB.

T'a3opa3psinHble TaMIbl UMEIOT CBETOBbIE XApAKTEPHCTHKY, KO-
TOphie HOsee MOJHO, OTBEHAIOT FM'MTHEHHYECKUM TPeOOBaAHMAM.
Y HUX uU3NyYeHHE ONTHUYECKOro Nuarna3oHa COeKTpa BO3HWKAeT B
pe3yabTaTe 3NMCKTPUUECKOTO paspsiia B aTMocdepe MHEPTHLIX ra-
308, TAPOB METAJJIOB U UX cojeil 1 BoMbapaMpPOBKY MOHAMU NHOMU-
HECLIEHTHOIO TIOKPHITUSA BHYTPEHHUX TIOBEPXHOCTEN CTEKIASTHHBIX
TpYboK. Cpok cny:k0bl razopaspsaanbix jJamMn gocruraet 14000 u, a
cBetoBast otaava — 100 nm/BT.

ITyrem noaGopa HHEPTHBIX ra30B U MTapoB METa/IA, B aTMocde-
pe KOTOPHIX MPOUCXOINT pa3psl, MOXHO NONYUUTL CBETOBO#H NO-
TOK razopaspsiiHbIX JaMIl B 110601 1acTy CIeKTpa.

K Hemocratkam razopaspsagHbIX JIaMII MOXHO OTHECTH He-
YCTOWYMBYIO paboTy HEKOTOPHIX M3 HUX TIPU HU3KHAX TeMrepary-
pax, HeoBXOAUMOCTD 3aTyCKAIOUINX YCTPOHUCTB (Iipocceneit), mylb-
Callkio CBeTa, HIyM U Ap.
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Haubonee pacopocTpaHeHHBIMM ra3opa3psiHbIMK JlaMIOaMu
SIBJITIOTCA JIAMITBl HU3KOTO HABJEHWsl, JIOMUHECUEHTHEIE, UMeLo-
ure GopMy UMIAMHIPHYeCKOH TpyOku. OHU BRINYCKAIOTCS paziny-
HOH LBETHOCTH: -AaMIibl gHeBHoro csera (JII); xonomguo-6enoro
upeta (JIXB); Oenoro usera (JIB); Termo-6enoro (JITB) u ¢ yayu-
1IeHHOH uBeTonepenaueit (JIV1).

K razopaspsiiHbiM JiaMI1aM BbICOKOTO AaBIEHHS OTHOCSTCS PTYT-
Hble, KCEHOHOBbIE, METAIOTANIOTeHHEIE, HATPHUEBLIE, NYTOBBIE U 1.

Pmymuste namner B OTAMYUE OT JTIOMUHECUEHTHBIX YCTOAYMBO
3aroparoTcs ¥ Xopouo paboTatoT Kak NMpU BBHICOKHX, TaK U NpH
HU3KUX TeMnepaTypax okpyxatouero so3gyxa. Ouy uMeror 60ib-
LYIO MOHIHOCTb W NPUMEHSIOTCS B OCHOBHOM JiJ1 OCBEILUEHMS Bbl-
COKVIX POU3BONCTBEHHBIX MOMEILIEHUH 1 VAN,

Kcenonosvie namnvt, COCTOSLLIME U3 KBApHEBOH TpyOKHU, HaIloN-
HEHHOM ra30M KCeHOHOM, UCTIONB3YIOTCA IS OCBELIEHUS CIIOPTUB-
HbIX COODPYXEHMIA, XKeNEe3HOLOPOXHBIX CTAHLMNM, CTPOUTEAbHBIX
wiowagoK. OHyY ABAAIOTCS MCTOYHUKAMM YILTPadUOJIETOBLIX JIy-
yeil, JeACTBHE KOTOPBIX MOXET ObITh ONACHBIM MPH OCBELIEHUH 60~
nee 250 nk.

Haubosnee TmepcrieKTHBHBIMU SIBISIIOTCA TaIOMAHbIE JIAMIIbI,
paspan KOTOPhIX MPOUCXOAUT B Irapax TFAIOHIHBIX COJNEH, a Takke
HaTpueBblie naMITel. OHU XapaKTepU3yIoTCs OTIIMYHOM LBeTONepeIa-
4elt 1 BLICOKOW 3KOHOMUYHOCTHIO (cBeTooTnaya 110—130 1m/Br).

Iipu coBMelleHHOM OCBEILIEHUM 061lee MCKYCCTBEHHOE OCBE-
LLIgHHEe NOMEUIeHUI [OMKHO 00ecneyuBaThCs ra3opaspsgHbIMU
namnamu. IIpuMeHeHne naM HaKaJMBaHUS JONYCKAeTCs B Clyda-
49X, KOTHA MO YCJOBUSM TEXHOJOIUM Win TpeboBaHmit oopmieHus
UHTEepbepa UCMOAL30BAHME Ta30pa3psAHbIX JIaMi HEBO3MOXKHO
AU HeueaecoobpazHo.

HopmupoBanue ¥ OlLEHKa NPOU3BOJACTBEHHOro ocBenienuss. [lo-
CKOJIbKY YPOBEHb €CTECTBEHHOTIO OCBELIEHMSI MOXET PE3KO Me-
HATLCS B TeUEHUE KOPOTKOTO BPEMEHH, TO HOPMUPYEMOM BEJIMYU-
HOM (KOJWYECTBEHHOM XapaKTepUCcTUKOM) eCTeCTREHHOro ocBelle-
HUs IPUHSATA HE OCBELEHHOCTL paboyero MecTa, a Koadpdurment
ecTecTBeHHOI ocseuieHHocT (KEO).

KoadpduimenT ecrecTBEHHOM OCBELLEHHOCTH (¢) TIpeacTaBJis-
eT coboit OTHOLUEHME eCTECTBEHHON OCBEIHEHHOCTH B KOHTPOJIb-
HOW TOUKe BHYTPHU NOMELLIEHUS (Eau ) K OJHOBpPEMEHHOMY 3HaYe-
HUIO Hapyxgﬂoﬁ TOPU30HTANBHON OCBEILIEHHOCTH ( EHap)’ co3IaBa-
€MO¥i CBETOM ITOJTHOTO OTKPHLITOT0 HEOOCROMIA.
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KEO noxasbiBaer, Kakyio 4acTh Hapy>HOM OCBELIEHHOCTH CO-
CTaBJISIET OCBEILIEHHOCTD B OTIPENeNeHHON TOUKe BHYTPY TOMELLEHNS;

KEO(e)= Fas 1003
EHap

HckyccTBEHHOE OCBELUEHME OLEHUBAETCS BENMUUHON OCBe-
LIEHHOCTH (£, JIK).

CoBMellleHHOE OCBeleHHE OLeHUBAETCS KOO dHULUEHTOM ec-
‘TECTBEHHO! OCBELLUEHHOCTU NPU OTKIYEHUN UCTOYHUKOB UCKYC-
CTBEHHOTO CBETA.

Hopmbl npou3BOACTBEHHOTO OCBELIEHUS YCTAHABIMBAKOTCA B
3aBHCUMOCTH:

4 OT pa3psilia 3pUTeNbHON paboThl, T.€. €€ XapaKTePUCTUKH (Ha-
MMeHbIIEeTo pa3Mepa 00beKTa pa3IMueHMs, CBETAOCTHU doHa, Benu-
YUHBl KOHTPACTa 00beKTa C POHOM);

4 OT BUJIA Y CHUCTEMbl OCBeUIEHUs (151 UCKYCCTBEHHOTO OCBe-
HieHus).

POH — 3ITO [MOBEPXHOCTD, MPUJIETAIOILA HENOCPEACTBEHHO K
00BeKTy pa3IuyeHHs, Ha KOTOpoil OH paccmarpusaeTcsi. CBeTIOCTD
dona xapakrepuzyeTcsi KO3DDULMECHTOM OTPAXKEHUS O, PABHBIM
OTHOLLEHHUIO CBETOBOTO NOTOKA Fry, , OTPAXKEHHOrO OT NOBEPXHOC-
TH, K CBETOBOMY IIOTOKY me, MagaromeMy Ha MOBEPXHOCTD:

0Tp/ nan

doH cuuTtaercs cBeTIbIM pu P > 0,4, cpenHnM — opu 0,4 > p>
>0,2 1 TeMHBIM — Tipy p < 0,2.

KoHTpacT 06beKTa pa3inuyeHus ¢ q)OHOM OLIEHMUBAETCS Koad)
duuuentTom KoHTpacTHOCTH (K), KOTOpBII onpenensieTcst pasny-
YUEM MEXIY UX SIPKOCTAMM win KoahdUUMEeHTaMM OTPasKeHUs:

K’z(BO_Bcb): K:(po_pcb)‘

By P

rae B, u By — ApKOCTU COOTBETCTBEHHO 00beKTa U HOHa; P
Pp — Koacb&mumemu oTpaxkeHust 00beKTa U (poHa.

Kontpacrt cuutaercs donbwinm npu K > 0,5, cpeauum — npn
0,52 K>0,2 nu ManbiMm — nipu K < 0,2.

3purtenbHble paboOThI HENATCs Ha § pa3psioB B 3aBUCUMOCTH OT
pasMepa pasfauyaemMoi JeTtanu, KOTopblie B CBOIO ouepeib pa3dira-
10TCS Ha yeThipe noapaspafa (a, 6, B, I') B 3aBUCUMOCTH OT KOHT-
‘pacTa JeTaiv pasdiuyeHus ¢ GoHOM M oT koachbUrIMEHTa OTpaKe-
Hus dbona (tabdn, 3.19).
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Ins xaxmoro nojxpaspsiaa HOpMaMy YCTaHABIMBAKOTCS ONpene-
JIEHHbIE 3HAYCHUS OCBEILUEHHOCTH. M KO3 OMUMEHT eCTeCTBEHHOM
OCBELIEHHOCTH, KOTOPbIE YMEHbBIIAIOTCS N0 Mepe yBelUueHns pas-
Mepa Ietaneil, koHrpacta ¢ OHOM ¥ Ko dUHMEHTa OTpLKEHUS.

IIpyu rurueHn4eckoil OUgHKe eCTeCTBEHHOIO OCBEUIEHMs OLie-
HMBAETCs (CPABHUBAETCS C HOPMOW — e, ) MUHKMMANbHOE 3HAYe-
HUE €, , IMEIOLLEE MECTO: ;

4 IpH OHOCTOPOHHEM OGOKOBOM OCBELUEHUN — HA PacCTOs-
HUK 1 M OT CTeHbI, Hanbojiee YAAaNEHHON OT CBETOBLIX TPOEMOB
(puc. 3.24, a);

4 Npy IBYCTOPOHHEM DOKOBOM OCBELUEHMU — B TOUKE Mocepe-
Jvue nomeltenus (puc. 3.24, 6);

¢ Npu BepXHEM WK BepXHEM M BOKOBOM — cpearee apndme-
THYeckoe 3HadeHre KEQ B Toykax Ha paccTOSTHUM 1 M OT TIOBEpPX-
HOCTH CT€H MM TIEPErOoposioK.

ITpu onpenenennn HopmateHoro snauenus KEO (e, ) neob-
XOQUMO YUUTBIBaTE KO3GhGMULMEHT CBETOBOIO KIUMaTa m 1 Koad-
GULITEHT CONHEYHOTO KIINMMAaTa ¢, 3HaUYeHUs KOTOPLIX 3aBUCAT OT
reorpacdruecKoro nosca:

— o i
ey =¢, me, . g

H

rie e’ — HopMaTyBHOe 3Hauerne KEO 6e3 yuyera m m ¢.

ITpu MCKYCCTBEHHOM OCBELLIEHMH OCBEILleHHOCTh paboueii no-
BEPXHOCTH, CO3[laBacMasl, CBETUJIBLHUKAaMM OOILEro OCBEILEHHS B
‘CHUCTEMe KOMBMHMPOBAHHOTO OCBELIEHNs, NODKHA cocTanaTh 10%
OT HOPMBI Jist KOMOMHMPOBAHHOTO OcBelieHus. FICTOUHMK cBeTa,
HpUMEHsIEMbIE JIIt OOLIEr0 OCBELIECHHSI, JOMKHBI TPUMEHSTLCH U
It MecTHOro ocpelleHus. Ilpn aToM Hanbosbiliee U HaUMeHblllee
3HAYEHMs OCBELICHHOCTH IOJOKHBLI NPMHUMATBCH A8 Ta3opa3psai-
Hbix naMn 500 u 150 nk, a g namn Hakanupanus — 100 n 50 nk.

a 6

—{ Spmn 2 eﬂ‘t_

Puc. 3.24. OueHKa 0JHO- M 1BYCTOPOHHETO €CTECTBEHHOIO OCBEIIEHHS

1M

274



QOHHRMIWLOT)

Q0HHIYLILIT

ot 0l 00¢ 007 | 0STI | uuHTad) | yomdrog |
. Mi4rLee)y | yomarog
0l 0t 00y 00T | 00§1 | Wiwida) | yuHTd) | 1
01 0t 009 007} 000T | WHWS]L | nomarog
UHHTAD | yuHIed)
0l 0T 0SL 00€ | 00ST | Wawwousy [ " HIIBN | €
07c 09 - - 01 0l 0001 Q0f | 00S¢ | MEAHWA] | puHTadD
01 0¢ 114! 00F { 000y | ¥MHIRdD | wavR | O ) 1o
0l 0t - 00S | 00s¥ " . J3H HLOOHhOL
b ITHIND, yue
01 | 0t - 005 | ooos | AL Wie | 1] -w| wemomaneH
3! 4! £l ll [ 0l 6 8 L 9 S 4 £ [4 [
=
g% 5|8 ,
= S = = S o e 2
p=3 g3 = 23 oo, -2 Iz m =
o = © s -00 10 : = & ==
% Iz = IE b e B 5 | 8
S g3 g S 3 SUHA kS 2 = m ER g
e == e 2= d “woid {oyos| - B 22 S -
& m = A w = . e .2 3 sz k=i & E
Q @ 2 4 = . - @ &S - w = % =
] g = 5] e = HHTTROTUAL Bl = -2 k= =] 3 K
a E x & E ® o= £°8 5 g s 0
= e 2 E g g -Hounugheosd u o =S e v 1 2%
S 59 < M S | WLOOHHAULRKDO | BHHOM BHHA ,m .m. = z g1 e =
E = £ I | BroLu€RMON HUL | -0900 OJONT | -0490 OJOHHEE & Q m = .M" m g
ik " mwed xlawahdun | -0 awaL | -OdWHHQWOX "2 g ® 2 m. z m
. -doH sMHRLAK0)) | -ond ud owarLond ud = . S lal sz
: 03 : hOD naj u m o2 v I 1L09ed
OMHOITEEIO | QUHAIALIO . - % HOHAIALHAE BY
SUHINMSEI0 JOHHILLOIANI] 1
: = -“roundarxedey

6/ € bnngn -

19100ed goHaraLude iHLondaLsRdeY

275



puHTad)) | yomarog
) . ML)y | HOMrog
sl oy 007 00Z | 00p | weuisal| unHwad)| 4
Sl 0t 007 00Z | 009 | wEHWa] | yomarog
urHTad) | uMHTIdD
UL oot - - Sl oF 00€ 007 | 0SL |wavudud| weuep| ®
gl 0t 00T 00T | 0SL | wemwol | wnHTad) .
N ob 00 007 | 0001 |muurad)y| wwe | 9 cmom
sl 0t 00t 00T 17008 | femam i 0£'0 H1I0H
st | ov | 005 | ooz |ooog| ML MWLy |yl Tug|-hor wodoong
0l ol 002 00T | 0SL |wamwad) { womdroq
HIKLRLD | omHoq
01 0z 00€ 007 | 0001 | Higwes) | uuuwadd |
01 00 00Z | 00§51 ] manwa] | yormarog
01 yumnHirad)y | wiHrad)
&1 (44 - - 0l 0T 00$ 00T | 000T | Mmies) | yruwrep| @
ot 0l 009 00€ | 00ST| wignwey | maHwedy i .
0l 0t 05L | 00f | 000f |WuHUadD | waveW| 9 0o ,
01 01 - 00r | 00S¢ ’ §1'g| [LOOHROL HON
o | oz - 0oy | ooop | ML) MEWENL ol Tig)-ooma  ameng
st | Lo | ow " 01 6 8 L 9 s v || ¢ .

61§ vgpi 2anHadcropod] ]

276



WoHo®p

9 B1¥3990 erovdinox

(MLOOHNKOL

u eHO® uroudased G 99U | OUBK  TH3KO)
90 8t i 0t 0v 00¢ - — |BX 10 OWHOHBEEDH IA 09 58QAd |
unnrad) | gomarog
WIqrLeesy | Homarog
0T ov 00T - — | waries) | yuHrad) | J
I9HWA Y | yomaroq
9'0 gl [ MuHTRdD) | puHTad)
114 o 002 - — | RHLLE) mae | @
A WIGHWA ] | yuHTad)
0t 0y 00T = —~ |uunrad) HEERN |
s ox NLI0HKOL
0¢ 14 00€ 007 | OOF | MEHWO]}  HHMURN} ® Al 110 HOIBN
yiurady | yomarog
HI911080) | ‘HOMarog
0z or 00T - — | warrsa) | yunrad) | 4
KIGHW3 ] | pomarog
6 vz ¢l - HUHTad)) | YMHTAd)
07 0v 007 007 | 00y |Wauwiofy| uNuep!
HITHWA] | HUHTAA)
4 0y 007 00T | 00S |HuuHwAd) warew | g .
. 01 or HL1J0HKOL
0t 0r 00¢f 007 HISHWIL | ISRy | ® All§'0L0 wourad)

0§L

277



) "0JaToreLoged EBIT 10 W () 291F0Q 9H UMHEO0LIOBd BH BHHAIRWIERD GOLMI9.90 HUH
-oxorouoed udd HAKAOHRLIA 190L098d MondraLnde Mrsdeed Wi SUITIOIAGLOLAA.L00D U BHHOhHIERd B1439.00 ladoneed aMMIHINHRYH 7
. ) "1 1—( xededt a ersdsedrou
OJOHHEY BIT XIHHAT8UAU ‘UALraLELRION XIAWAdUNdOH 90d0gRH €1 HUTO BOALBWMHUAL LOXOW €]][ OX e} L0 wdon ersdeedrou iy |
- - ‘BHHEhIWHA] |

AWBUTIBHHAW
. -WOX MWIGH9H.
f < f ‘ — — - —_— —_ X 0 -

10 20 10 €0 0T PKOL , OXCHIT BE OUHAT
1 ) -0iligeH  33MQQ

MHHAMawou
§ KNOTOlY WHUH

0 50 o Lo 05 o PeeL | -eaggadu nowu
: 4 -HBoLoou . udu

7 ‘ ¢ - - - - _ ¢ . 20M99RuTONG
o L0 0 _ 5L HOL 9 . -aU OHHEQLION
WOHOM 2 g30amnodl 0J0H

BL¥29.00 BLORALHOM 1 . i -Hearoroscnodu

: eHO nauLondarsed ) WOTOX BE QHHAT

90 81 1 € 0t of 00T - — {-ex Lo owdoudeeay { B “[[IIA [ - -0ifgeEH  93MQQ)

- XBXST xMhidol
4  HWBNLTEU

90 | 8t I £ 0t oy 002 - - MWoYL ) a8 c'olu  uwerendos
. 2317 | -BW  BOMINMITIKL
Al -0g|-e22 09 rrogeq

S1 it ¢l 41 1R 01 6 8 L 9 S ¥ I « 1 4

61°C VGDUI INHDRHONO

278



3. OcBeuieHAOCTb NPY MCTIONL30BAHNY JIAMII HAKANMBAHYSI CllefyeT CHIXATh
110 tIKane OCBELeHHOCTH!

) a) Ha OHY CTYNeHb — MPH CHUCTEME KOMOMHUPOBAHHOTO OCBELUEHMS, eCiy
HOpMUpYeMasl OCBELLEHHOCTDb cocTasasieT 750 K u bonee;

6) TO xKe, o0wero ocseeHust ia paspsipos [—VI,

B) Ha [JBE CTYNEHH — Npyu cucreMe ofiero ocselweHus as pa3panos VI u
VI

4. OcpeuieHHOCTh TpH paboTaX €O CBETSLIUMMCS OOBEKTAMM Pa3MEpOM
0,5 MM U MeHee caelyeT BbOKMpaTh B COOTBETCTBIH ¢ pazMepoM 00beKTa pasiuue:
HUSI M OTHOCHUTD K TOAPA3PSIAY «By.

5. [Mokazarenb OCBELEHHOCTH pernameHTupyetcs B rpade 10 Tonsko mis 06-
LWEro OCBEICHNS (1py Moot cucTeMe ocBeieHus ).

6. Kosdbduunent nysscaunu K, ykazaun B rpade 11 w14 cucrembl obuiero
OCBELLEHHST W JUIS1 CBETHIBHMKOB MECTHOTO OCBEUIEHHS TIPU CUCTEME KOMOUHUPO-
BaHHOro ocsellieHus. K o1 obiuero ocelieHus B cucTeMe KOMOHMHUPOBAHHOTO HE
OJDKeH npesbiitath 20%.

7. llpeaycmatpusaTsh cucTeMy o61Lero ocsemenus wis paspsanos [—II, [Va—
[VB, Va pnorryckaeTcs TOJNBKO TIPH TEXHUUIECKOM HEBO3IMOXHOCTH MAM 3KOHOMME-
CKO#t HelenecoobpasHOCTN TIPUMEHEHUs! CUCTEMbI KOMOWHUPOBAHHOTO OCBelie-
HHA, UTO KOHKPETUIUPYETCS B OTPACAEBbIX HOPMaX OCBEULIEHMS, COrIaCOBAHHBIX €
opranaMu ['ocymapCTBEHHOIrO CAaHUTAPHOTO HAN30pa.

Hpﬂlﬂll(lﬂbl pacueTa HpoH3BOIACTBECHHOIO OCBCIIECHUA. Pacuer ec-
TECTBEHHOTO OCBEUICHMS 3aKNI0OYa€TCA B OIIPECHCICHU Tpe6yeM01?1
ioliaay CBETOBBLIX NPOEMOB.

le/l HOKOBOM €CTECTBEHHOM OCBEIICHNUN Tpe6ye1vla51 woans Cae-
TOBOI'O rnpoeMa MOXET OLITE OfpeaciCHa U3 CJIEOYHOILIErO BhIPAXKECHNA.

S, e Kmn
100-2=H 3'0 [{311 ,
n To6Po
TNpy BEpXHEM OCBEelleHUN
1005@’_ = EFLIS’;‘ESQ_
Sn Toﬁpchp

rae S, —Tpebyemas mioimanh CBETOBBIX NPOEMOB NPk GOKOBOM OCBE-
LLEHNH, M S(b — TO X€ IIPU BEPXHEM OCBEILEHUM, M2 Sy — o
1Lia/1b TONIA NIOMEIEHM, M™; ¢, ~— HOpMupoBatHoe 3Hauenue KEO, %;
K, — xoscdduiimenT 3anaca, yunthBatowmit cHivkeHue KEO u ocge-
LIEHHOCTb BCJIEICTBUE 3arpsA3HeHUs W CTApEHUs CBETOBLIX MMPOEMOB
(1,2-2,0); m, - cBeTOBas XapakTepVCTHKA OKHa; Mg — CBETOBAS Xa-

paxTepucTUKa (hoHapst; K, — Ko huumeHT, yUuTHIBAOLINI 3aTeM-
' HeHye OKOH CTOSIINMMK Hampotus spanusMu (1-1,7); K, ~ koad-
(PULIMEHT, YUUThIBAIOLLIMIL THIT DOHAPS, Tog — 00U KoapdUUHEHT
CBETOMPOTYCKAHUSA; P, — KOIPOUUMEHT, YIUTHIBAIOIINI NORBILIE-
Hue KEO 6naronaps cBeTy, OTpaskeHHOMY OT [TOBEPXHOCTE!H,
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Wuorna is onpeneieHus NaOLIALKY CBETOBLIX [POEMOB MC-
NOJB3YIOT CBETOBOW KOIPOHUUNEHT, paBHbIMA:

S 1 1
K. =S -
BTg T 475

n

rae Sg; — Naouiaab CBETOBBIX POEMOB, M‘2; S, — njowaib nojia.

- PacueT McKycCTBEHHOrO OCBEILIEHMS OCYLUECTBIAETCS B TAKOI
MOCJIE[0BATENLHOCTH: BBIOOP CHCTEMbI OCBELLIEHHs], BLIGOD M pas-
MellleHHEe CBETWIBHIKOB B MNaHE U MO BBICOTE NOMELIEHNS, OfIpe-
JieneHe HOpMUPYEMOro 3HaUeHUS OCBELIEHHOCTH (EH , JIK), pac-
4YeT CBETOBOTO MOTOKA JiaMM 1 BLIOOP THNOBBLIX Namri (razopaspsii-
HBIX JIaM1l, JaMi HaKajiuBaHU$), KOTOpble oDecrievyar Tpe6yemyro
OCBELIEHHOCTL pabouux mosepxHocTei ( £, ).

Bribop crctembl OCBEIUEHUST ¥ CBETHIHIKOB oﬁycnomnnaeT-
cA 3puUTeNbHbIMM paboTaMu: B TIOMELIGHNN, a MX pa3MelllcHMe
JIOMKHO 00eCcTIeYuTh HallpasiieHWe CBeTOBLIX [IOTOKOB Ha pabouune
MeCTa, OrpaHuueHue OCNelUIEHHOCTH, yHoOCTBO HOCTYHa K CBe-
TWILHUKAM NSl ¥X OGCHY:KMBAHWUA U CO34aHHE HOPMMUPOBAHHOWN
OCBeILleHHOCTH Gonee SKOHOMMYHBIMH CPENCTBAMM. .

Jns 0bL1ero ocBEILEHHMs Psiiibl CBETHILHIKOB crenyer pacro-
Jlarath C yqeToM pabouMX MECT, 110 BO3MOXHOCTY COINIacys Ha-
NpaBjeHNe eCTECTBEHHOTO N UCKYCCTBEHHOTO CBeTa.

CBETWIbHHKY € NaMIaMy HaKaAWBaHUS Pa3MELLAlOTCs B BEp-
WHHAX KBAAPATHbIX, NPAMOYTOIBHLIX WM TPEYrofbHbIX nonen
YTO NaeT HanGONbLIYIO PABHOMEPHOCTb OCBELIEHHSI.

CBeTWILHMKY C ra30pa3pAaHbIMM (JIOMWHECUEHTHLIMU) JaM-
naMyu peKoMeHAyeTcs paclionaraTh pAfaMy CIUIOIHBIMMY WK C He-
GONbILMMY pa3pbiBaAMM, OPUEHTUPYS PSibl Hapaie/ibHO CTEHAM C
OKHAMU WM MPOAOJABHBIM OCSAM MOMELIEHUs MO AJiVHe BIOAb pa-
BOUMX CTONOB UM TEXHONOTMYECKOTO 060PYIOBAHNMSL.

B y3KHX ROMEUIEHHUAX DONYCTHMO OJHOPSAAHOE PacTIONOXEHHe
CBETUIBHUKOB. ‘ '

Honoxene CBETHILHUKOB B paspese u: Ha IV1aHe NoMelleH st
OIIpENeNseTcsl pacueTHON BHICOTOM MOLBECA CBETWIbHMKA hy, Han
paboueil MoBEPXHOCTHIO M paccTostHuem / mMexiuy COCCJ].HMMH TO-
YEYHBIMU CBETHILHUKAMH WK PASAMH JIMHERHDBIX CBETHALHUKOB
(¢ MOMMHeCLEHTHEIMM aMIiaMu).

PacuerHas BbicOoTa TIOABECA CBETHILHNKA h, Moxer 6bITb Orl-

peneneHa MCXOAS W3 reOMETPHYECKHUX pa3MepoB [OMeleHUs
(puc. 3.25):
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/1p:H—(hc+/1n),M, r ! I”

roe H — BbiCOTAa TIOMELEHNS, o £ A
M; /i, — paccTosiHue CBETHb-
HHKA OT [epexpHITHA {(«CBECH &

CBETUJILHMKA), M; /i — BbICOTA T

" paboueii OBEPXHOCTU Haf Mo-
soM (06biaHo /iy = 0,8 M). ' / \ = [

‘PaccroaHne MeX Iy CBETIUIb-

_HrKamn (/) MOXKHO ONpENENNTD
13 32JaHHOTO 115l BHIGPAHHOTO
THMA CBETWIbHMKOB ONTHMA/b-
HOTO COOTHOLLIEHUS hp i)

Puc. 3.25. K pacuety BbiCOTh IOABECA CBE-
TWIBHUKA Han paboueil NMOBEPXHOCTHIO:

r'=(0,4...0,5)/5 1”=(0,25...0.3)/

)\=l/hp

Jns 60nbIMHCTBA CBETUALHUKOB /= 1,3—1,4.

TaxuMm obpasom, [ = M:

Pacuer cBetoBoro HOTOKa HeoOxomMoro g obecrieueHus
Tpebyemoii ocBemleHHOCTH ( K ), MOXET OCYEeCTBAATECS MeTo-
JIOM CBETOBOTO MOTOKA (N0 Koaq)dmuuemy MICTIONb30BAHHUS CBETO-
BOTO [I0TOKA), TOUEUHBIM METOJIOM M METOJIOM Barra.

Memod koap@uyuening Ucnoab3I06AHUA CEEIMOB020 NOINOKA TIPEL:
Ha3HaueH Ui pacuera O0illero pPaBHOMEPHOTO OCBELIEHUA ropu-
30HTA/ILHBIX MOBEPXHOCTEHM. CeeToBOI MOTOK OMHOM JIaMilbi (F )
10 5TOMY METORY PACCUUTBIBAETCH 110 cbopMyne

E.S . K.Z
F, Ln"ii— M,
roe £, — HOpMUpyemas OCBEILEHHOCTD, JIK; S, — MIOLajib oMe-
[LEeHMsI, M2; K, — koadpduumneHT 3anaca, yuuTbiBarolu 3anbuiet-
HOCTb CBETWJILHMKOB M M3HOC MCTOUHHMKOB CBETA B MPOLIECCE IKC-
mryarauun (K, = 1,4—1.8); Z — xoadpduuneHT HEPaBHOMEPHOCTH
ocpewtenusa (Z = 1,1-1,2); N — KOAWUECTBO CBETH/ILHHUKOB, ONpele-
JASEMOE U3 YCIIOBUSE PaBHOMEPHOTO OCBellieHus; 1| — Koabduun-
EHT MCNONL30BaAHUSI U3NYUaeMbIMH CBETIIBHHKAMHW CBETOBOIO MNo-
. TOKa Ha pacueTHOM MiockocTH. OH 3aBUCHT OT TUIIA CBETHIbHUKA
(T, ). x02(pbUUMEHTOB OTPAXKEHNs 1101& Py, CTEH P, MOTONKA
Pror » WHAEKCA MOMELEHNS:

i=AB/[h,(4+B)].



rne A'n B — nayiHa ¥ LUMPYHA TIOMELLEHHSE B TIaHE; M; hp - pacyeT-
Hasl BbiCOTa IMOABECA CBETHILHUKOB Hal paboyueil [TOBEpXHOCTHIO, M.
T1o nonyueHHOMY pe3ysibTary pacuera, T.e. TpeOyeMOMY CBETO-
BOMY [OTOKY, BblOMpaeTes Oaukaiiias CTaHIApTHAS laMIia.
Ipu BoIOpaHHOM THIIE ¥ MOLHOCTH IOMMHECLIEHTHBIX JIAMII Ol
pelenaercsi HeOOXOAMMOE YHCIO CBETWIBHUKOB B psay 1o dopMyne

N =(E,SK,Z)|(nF,m) .

rae n — 4Yucjao paioB CBETWILHHMKOB, HaMeyaeMoe 1O pac4yeTa B CO-
OTBETCTBUM C ONTUMAITbHBIM OTHOLICHUEM!

A=llh,.

Toueunstii Mermod TI03BOJISIET PACCUNTATL OCBENIEHHE HE TOJNIBKO
FOPHU30OHTAJILHbIX [TOBEPXHOCTEN, HO U HErOPU3OHTAILHLIX, 4 TaK-
e 0blIee TOKANM30BAHHOE OCBEILIEHME M MECTHOE.

Pacuer cBeTOBOrO MOTOKA JIaMNbl F, fIp¥ TOYEYHOM PACIoo-
KEHUM CBETUIBHUKOB U JIMHEHHAs FUIOTHOCTb CBETOBOTO MOTOKA
F, . TIpY TMHEHHOM PACMONOXEHUN CBETUILHUKOB I1POU3BOTUTCS
no dbopMmynam:

a) 1Jist TOYEHHbIX CBETHILHUKOB

_1000E,Ky
A uYe
) it AMHEMHBIX CBETUILHUKOB
1000E K.~
17;“1 = ———__—.—li—.—w.. , .HM/M,
uXe :

roe £, — HopMupyemast OCBEHIEHHOCTb Ha pabouel MOBEepXHOCTH,
cosfasaeMas o0IIMM OCBEILEHNEM, JIK; K, ~— KoaddulmenT 3anaca
(K,=1,4-138); /zpv — pacueTHas BbICOTa MoaBeca SMHEHHOro CBETHIIb-
HMKa Haj pabouell NMOBEPXHOCTHLIO; W — KO3DDUUMEHT, YUUTbIBAIO-
WM BIUSHME HA OCBELUEHHOCTb B KOHTPOJILHOM TOUKE YAajleHHbIX
CBETWILHUKOB ¥ OTPAXKEHME CBETa OT CTeH W rioTonka (U =-1,05—1,2);
Ye # Y g —ycinoBHas U OTHOCUTE/IbHAS! CYMMAPHAs OCBELLIEHHOCTh
B KOHTDPOJBLHOM TOUKE OT ONM3KHUX CBETMILHUKOB (YCAOBHAS — s
TOYEUHbIX, OTHOCUTENIbHAS — U1 AUHEHHbBIX).

KoHTpoabHas TOYKa — 3TO MeCTO Ha paboyeli TTOBEPXHOCTH C
MUHUMaJIbHbIM YPOBHEM OCBELIEHHOCTH, [Ie HOMKHO ObITh 0bec-
NeYeHO HOPMHUPYEMOE 3HAUEHME OCBEIIEHHOCTH £ NpU CHcTeMe
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Puc. 3.26. TlpocTpaHCTBEHHbBIE M30II0KCHI

obuero ocsewmienys wm 0,1 £, — 11 cucTembl KOMGHHMPOBAH-
HOT'O OCBEILCHMS. ; o

VenoBHas OCBEIIEHHOCTS € B KOHTPONBHON TOUKE ONpeesieTcs]
10 rpadhrKaM NPOCTPAHCTBEHHBIX H30JIIOKC, TOCTPOSHHBIX B KOOPAH-
HaTtax hp ¥ d (puc. 3.26) OT KaXIOro U3 GIM3KMX CBETWILHUKOB CO-
IJIACHO UX PACHONOXKEHUI0 OTHOCUTENBHO KOHTPOJILHON TOUKH.

Ha puc. 3.27 nokazaHsl
‘IpuMeEpBl pacuera KOOpIMHa-
Thl ¢ Ha TUIaHE TIPW OTHOpPAL-
noM (@) u MHoropsgHoMm (6)
PaCIONIOXKEHUN TOUYEIHBIX CBE-
TWIbHUKOB.

OTHOCUTEIBHAS - OCBEMLIEH- -
HOCTb € B KOHTPOJILHOM TOUKE _
onpejensierca no rpacduKam Ju- - 1 3 5
HEHHBIX W30JI0KC;, MNOCTPOCH- dy
HBIX B. OTHOCUTENbHBIX KOODIH- .
vatax L'm P, ‘ 6 |~

®s

L’:L//;D;F=P/hp,. 2 4

i3

rie L — pacctositHue MexJy CcBe-
TUAbHMKaMu, P— L/2.

Has touku A; (puc. 3.28)
OTHOCUTENbHBIC KOOPIMHATBI MOXKHO OIPEReNNTS 110 HopMyiaMm:

ﬂ:g/hp; Ly =Li/h Ly =L2/hp .

Puc. 3.27.Cxema K pacueTy KOOpIu-
HATbl d . e
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Puc. 2.28. Cxema K ONpEReNcHNIO OTHOCUTENIBHON OCBEIIEHHOCTH B KOHT-
POJIbHOM TOUKE: L — M/IMHA PSia CBETHNILHUKOB, P — pacCTOAHUE OT KOHT-
POAbHOI TOUKM A0 NPOEKUMM PAla Ha paboyyO NOBEPXHOCTD

CymMmapHasi OTHOCUTENLHAS OCBEIIEHHOCTb B KOHTPOJbHOH
Touke 4| 6yaer paBHa:
28 = 281 + 282 .

s Toukn A oTHOCHTENbHbIE KOOpAVHATHI ONPECACNAIOTCA U3

BhipaXXeHUit:
! L
=5/’1v; L:—i/hp

CyMMapHas OTHOCUTENbHAS OCBEILIEHHOCTh ze B 5TO# TOYKE
GyneT paBHa CyMMe OT HETBIPEX GAMKANILUX CBETUILHHUKORB:

Ye=¢ +eytez+ey.

Ing opHeHTHPOBOUHbIX pacueTos npomnoncheHHoro ocse-
LIeHUA WMHOTAA UCHONB3YIOT memod ydeivroli mowpocmu (memoo
Bamma).

VYiensHoit MOWIHOCTBIO Ha3biBaeTCA OTHOIUEHHE MOLIHOCTH
BCElt CUCTEMBI OCBELIEHMS K MAOIAAN OCBEIIAEMOTrO MOMEeLIEHUs.

= P ol
Pyn =—
S
I

MowHOCTs 0AHON NaMmribl P B 3TOM Cllyuae paccUuTbLIBAETCA

110 dopMyiie

2

PS,K
=y gy
n i

tie P — ylesibHast MOLIHOCT®, BT/MZ;
Hufl, M‘ 1 — YUCNO JlaMIT.
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Y aenbHasi MOILHOCTD Py 3aBUCUT OT HOPMUPYEMOH OCBELLEH-
nocty Ej, TUiowiany nomeuesus. Sy, BeICOTH NOABECA CBETUb-
HMKA A, , TUNA CBETUIbHUKA T, KOIGbMUIMEHTOB OTPAXKEHMs NO-
TONKA P, CTEH P, ¥ KoaddulmenTa 3anaca K.

3.4.6. 3aumTa OT NPOU3BOACTREHHBIX BUOPAIMIL

Bubpauyus — 310 KonebaTeNnbHbie NPOLIECCHI, IPHU KOTOPHIX OT-
JeNbHBIE HMEMEHThl MEXaHHUYECKMX W APYTHX CUCTEM MEpHONte-
CKM TIPOXOIST Uepe3 MOJOXKEHUE PAaBHOBECUS.

OcHOBHBIME (U3NUECKUMY [lapaMETpaMy BUOpauny ABJIsSIOT-
cs1 yactorta konebauuit (f, T'u), amnauryna (4, M), BUGpOCKOpOCTb
(v, M/c) u BubpoOyCcKOpeHue (w, M/Cz), HaXOAsLIMecs B clieaytolei
3aBUCUMOCTH:

v =274 , M/c;

W= (2nf)2 A, mjct

IlpuunHO# BMOGPAUMM SIBASIOTCS HEYPABHOBEILIEHHBIE CHJIbL
Bo3neiicTBus. Bubpauus MOXeT pealn30BbIBATLECS B LLECTH Halipas-
JICHUAX B COOTBETCTBHMH € LIECThLIO CTeneHsIMu crobousl (puc. 3.29).

OCHOBHBIMU MCTOUMHHKaMM BUOpaLui

SABASIIOTCS. 3AEKTPUUECKNE TIPUBOALL, pabo-
yye OpraHbl MallUWH YAapHOro AeicTBus,
BPALIAIOLINECS MACChl, TIONIIANMHUKOBLIE Y3-
b1, 3ybuaThie 3aueriedus u T.4. Bubpanus
TEHEepPUDYETCS  PAMIMYHBIM  TEXHOJIOTYe-
CKUM 060pyA0BaBMeM: METAIUIO- U AepeBoos- 4
pabaTbiBAIOIIAMI CTAHKAMU, TPAHCHIOPTHBE  pue 320 Hanpanne-
MU CPEICTBAMM, DYYHBIM 3MEKTPUDHMUMPO- s BubpaLiu
'BAHHBIM MHCTPYMEHTOM ‘U PA3NUUHBLIMU Ma- :

umHaMu. Kpome Toro, Bufpaliys BO MHOTHMX CITY4agX NCMOAb3YeTCs
119 uHTEHCUDUKALNY HEKOTOPHIX TEXHONIOTUUSCKUX [1POLIECCOB.

ITo uCTOYHUKY BO3HUKHOBEHMWs BUOpaUnu Mogpasiens-
JOTCSI HA mpaHcnopmusie, BO3HUKAIOULIME B DE3YJIbTATE JBHXKEHHA
MAILWH; MPAHCROPIMHO-MEXHOA0UMeCKUe, KOTla ONHOBPEMEHHO ¢
JIBMIKEHMEM MaLIAHA BLITIOJHSET TEXHOAOTMUECKUI TpoLiecc; mex-
HOAOUHeCKUe, BOZHIKAWOWINE P paboTe CTallMOHapHOIo 000py-
NOBAHNXS M MaILIUH.

Oryuienue BUGPaUMK BOCTIDUHMMAETCS YENOBEKOM OCDEN-
CTBOM BO3[EHCTBUS KONEOATENbHBIX ABUKEHMA HA KOXHBIH TIO-
KPOB, HEPBHO-MBIILIEYHYIO 1 KOCTHYIO TKAHb, B
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Mo cnocoby nepenadu Ha YenQBeKa BAOpALUK FoApa3ie-
JAKOTCH Ha obujue, NEPEHAOIUMECS Yepe3 OFOPHbIE TIOBEPXHOCTH
‘Ha Tejl0 CHISIIEro WIM CTOSIIUETO UeA0BEKa; U A0KaIbHbie, TIEpeia-
IOLIMEeC Yepe3 pyKH 4eloBeKa. ‘

Obiupne Bubpalvu, BO3ASHCTBYS HA HEPBHYIO K. CEPASYHO-COCY-
JVCTYIO CHCTEMB!, BbI3BIBAIOT FONOBHBIE GONM, TOLIHOTY, TOsBIe-
HUE BHYTpeHHUX 00M€e, OULyleHNE TPSCKU BHYTPEHHUX OPraHoB,
paccTpoiiCTBO AMMeTUTA, HAPYIIEHHE CHA U 1p.

MecTHbie (JoKanbHble) BUOpALMY IPUBOLAT K ClIa3MaM COCY-
0B, KOTOPbIE Pa3BUBAIOTCS ¢ KOHLIEBBIX ¢anaHroB manbles U Ye-
PE3 KMCTh M NPENTUIEYHE OXBATLIBAIOT COCYAB Cepala, YXYIWAT
nepudepuieckoe  KpoBoobpallleHHe (13-3a CrIa3MOB COCYLOB KO-
HEYHOCTEH ), NMPUBOAAT K CHIDKEHUIO OOAEBOY YYBCTBHTEILHOCTH,
OTPAHUUEHUIO ITOJBYDKHOCTH CYCTABOB (M3-3a OKOCTEHEHUS CYXO-
DKM MBILILL B OTHOXKEHHMS COJel B CYCTABAX), aTPOMIH MBILIL,
"HApYLICHHUIO OOMEHA BEILUECTB; BOSHUKHOBEHUIO HOB006Da3OBaHI/IVI
{KOCTHBIX MO3OJIEI) U M.

‘Haubonbliryio onacHocTh npeacTapnser obias Budpaund, Tax
KaK Ha yacTorax 6— 9T BOBMO)KHBI pa3pbIBLl BHYTPEHHMX Opra-
HOB 11333 DCSOHcha

Bech KOMILIEKC BO3MOSKHBIX HapYLUBHI/II/I 3)10pom>$1 YeJIOBEKA,
BBI3BAHHBIX JeHCTBMEM BUOPALMY, HA3BIBAECTCA 6uOP060AE3HbIO, Tie-
_YeHHUe KOTopoit 3(bd)eKTnBHo Ha paHHMWX CTaAMAX.

.. HopMupoRanue ¥ IurHeHydecKas OUeHKa Bnﬁpauxm Konugecr-
BEHHBIMHU XapaKTepUCTUKAMU BUOPALIMY; ONIPEAENAIOIMMY e BO3-
AeiicTBne Ha 4YenoBeKa, ABISI0TCS CPEAHEKBAPATHYHbIE 3HAUEHHS
BUOPOCKOPOCTH (D), M/c) subpoyckopenue. (w, M/Cz) u jorapud-
MUYECKHEe YPOBHI BUBPOCKOPOCTY ( LU , 1B) B OKTaBHBLIX TION0CAX
YACTOT CO CEYIOLIMME CPEIHEreOMETPUUCCKUMU HacToTaMu: 1; 2:
4; 8, 16; 31,5;63; 125; 250;- 500 u 1000 T'u. Jlorapudmuueckue.
YPOBHU BUOPOCKOPOCTH (OKTABHbIE YPOBHM Bm6p0c1<opocm) oripe-
IeRsroTes no Gpopmyne

[§e]

Y —201g-2 1B,

L, =101g—
o T,

roe U -— cpenHeKBaﬂpaTmHoe 3Ha4veHUe BUOPOCKOPOCTH, M/C;
v, —OHOpHaH BI/I6pOCKOpOCTb(U =5-1078 , M/C).
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HopMmupoBaHHble 3HaYeHnss BMOPOCKOPOCTH, BUOpOycKope-
HUSL M OKTaBHBIX YPOBHEH BMOPOCKOPOCTH periaMeHTUPYIOTCS
HOpMaM¥ OTIEJbHO A KaXOOoT0 YCTAHOBICHHOIO HaNpaB/IeHNA
(tabn. 3.20, 3.21).

Tabnuua 3.20

{Tpenenwno souycTHMBIC 3HAYCHNS 00 BHOpammy padounx MecT

CpenHereometpuieckue Honycrumsle sHauenust no ocsm X, Yy, Z,
yacTothi nonoc, '
BuBPOCKOPOCTL BubpoyckopeHue
M/c-lO"2 b M/c2 nb
1/1 okT

2,0 1.3 108 0,14 53
4,0 0.45 99 0,10 50
8,0 022 93 0,10 50
16,0 0,20 92 0,20 56
31,5 0,20 92 0,40 62
63 0,20 92 "~ 0,80 68
KoppekTupoBaHHsie U 0,2 92 0,1 50
3KBUBANCHTHbIE  KOppPeK- :
TUPOBaHHbIE 3HAYUEHUS i
UX YPOBHHU ;

Meromsi ¥ cpeAcTBa obecnedeHus BUOGPOGE30NACHDBIX 'YCTIOBMI
Tpyna. OCHOBHBIM HallpaBlieHWeEM 110 3alUMTe fIepcoHana oT subpa-
LWii SIBASIETCS] aBTOMATH3ALMS M MEXAHW3AUUS [TPOU3BOACTBEHHbIX
ripoueccos. OnHAKO B TEX Cy4Yasx, KOrja aBTOMAaTH3aUMg B Mexa-
HU3ALMA HEBO3MOXHLI, WCIIOAL3YIOTCS CIAEAYIOWME METOAbl U
cpencrsa 0opbubsl ¢ BUGpaLliaAMH:

Cruicenue 8o3moxcnocmu gubpozenepayuu ¢ ucmoynure. Ilpn
BoifOpe KUHEMATHYECKMX M TEXHUYECKHX CXeM TpenouTeHue
JOMKHO OTHABAThCsl TAKMM CXeMaM, TAe JMHaMUuYeckHe Bo3nei-
CTBHS 1 BHI3BAHHbIE MMH YCKOPEHHS OKA3bIBAIOTCS CHIKEHHBIMMU.
C 3701 LeJblo, HaNpyUMep, 3aMEHAIOT: WITAMITOBKY TIPECCOBAHHUEM;
KJeNKY CBAapKOW; yOapHYyIO MPAaBKy BAIbLLIOBKOW; KPWBOLWIMITHO-10A-
TYHHbIII MEXaHU3M PABHOMEPHO BpaLLAIOLIMMCH; NOAIUNIHMUKY Ka-
YeHMs MOAIUMITHMKAMK CKOMbXeHWs; 3ybuaTthie (IpsAmMo3y0bie) re-
pelauy criellHanbHbIMM (HaTipuMep, Koco3ybbIMu ). BaxkHbiM B faH-
HOM Ciiyuyae SIBAsieTCsl DaJiaHCHMPOBKA BpalllalOLIMXCsl Mace, BbIOOD
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“ Tabauya 3.23

I'lpeneﬂbﬂo ROMyCTHMbIE 3HAUEHUS JIOKAIBHOI IPON3BOACTBEHHOI Bnﬁpauun

Cpeanereometpuueckne | FIPeebHO IOMYCTHMbIE 3HAYCHUS 10 OCAM X Yoo 2y
uacroTht nonoc, it
- BubpoycKopeHue BUOPOCKOPOCTD
M/c2 1B M/c-1072 1B
8 1,4 73 2,8 115
16 1,4 73 1,4 109
315 2,7 79 1.4 109
63 5,4 85 1,4 109
125 10,7 91 1,4 109
250 21,3 97 1.4 109
500 42,5 103 1.4 109
1000 | 850 109 1,4 109
KoppekTupoBaHHbIE | 2,0 76 2,0 112
3KBMBAJICHTHBIE KO-
PEKTHPOBAHHBIE 3HAUE-
HUSL K UX yPOBHH

pabouMX- pexKUMOB, Yncaa 060pOTOB, KauecTBO 00paboTKU MOBEPX-
HOCTel, Hajiu4ue JIodToB, 3a30p0OB, CMA3KKU M T.1.

CHuzuth BUOpaUMIO Ha MyTAX €€ PaclpOoCTPaHEHMS -MOXKHO
BUOPOTIOTJIOLIEHNEM, HCKIKOUEHUEM PE30HAHCHBIX pe)KI/IMOB BUO-
porauieHueM, BUOpor3onsumeit 1 T.4.

Bubponozaouenue (BnOponeMiipupoBaHue) pearusyercss mny-
TEM KUCHONb30BAHMA MAaTepraioB ¢ OONLLUMM BHYTPEHHNM COMpPO-
THBJIEHMEM (CIU1aBbl [IBETHBIX METALIOB, NOJUMEPHBIE M PE3UHOINO-
R06HbIe MaTepUabl), a TAKXKE MPUMEHEHVEM BUOPONOMTOAOLLINX
JIUCTOBBIX W MACTUUHBIX MOKPLITHI {C GONLILUM BHYTPEHHUM Tpe-
HueM) BUOPUPYIOIIMX TTOBEPXHOCTE!. JIMCTOBBIE IOKPLITUSA BBIMNOJ-
HSHOTCS U3 Pe3NHOOOPa3HbIX MaTepruanoB (BUHM-NoOP). MacTuurble
MIOKPBITUS ABAAIOTCS DOJIEE MPOTrPeCCUBHBIMI.

- Hcrmouenue pesoHauCHOIX penctimoe TIPOU3BOJUTCS nyTeM u3-
. MEHEHUsT MACCHI /1 WU JKECTKOCTU CHCTEMBI ¢:

q‘
Jo=—4|—. T
0 2n\Nm -

rie fi — COOCTBEHHAs 4acTOTa CUCTEMBI.
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Bubpoeamenue peanusyeTcst nyTeM. yCTaHOBKM MALLWH Y arpera-
TOB HA NHAMUBUIYaAbHblE OCHOBAHUS ((PYHIAMEHTbI), YBEAUUEHEM
SKECTKOCTH CHUCTEeMBI (HArpUMep, 3a cueT pedep KECTKOCTH), yCTa-
HOBKM Ha CHCTeMY AMHAMUUeCKWX BUOporacureneil (s AUCKpeT-
HOTO CMexTpa).

Butpousoaanyus nocturaetcy sBelieHueM B KonebaTebHbIC CUCTe-
Mbl YIIPYTOil CBSI3K, MPENSITCTBYIOWEN nepenaye subpaLmilt oT Mma-
LLIMH K OCHOBAHMUIO, CMEKHBIM 3/IeMEHTaM KOHCTPYKLIH WIN K Yesio-
BeKy. C 3TON LENbIO MCITONb3YIOTCA pasiiiuHble BUGPOU3ONATOPL! —
NIPY>KMHHBIE, PE3UHOBbIC, KOMOMHMUpPOBAHHBLIE, a TaKXKE TUOKue
BCTABKY B KOMMYHUKALIMU BO3LYXOBOMAOB, pa3lleNeHue NepeKkpbITHil
W HECYLLIMX KOHCTPYKLIUI ruOKOM CBA3BIO W Ip.

BddexkTuBHOCTE BUOPOU3ONALMM OLIEHMBAETCS KOIDDULIMEH-
TOM 3bheKTUBHOCTH ( K, ¢ ), KOTOPBIM TIpeAcTaBiseT coboit OTHOLE-
HUE BUOPOCKOPOCTM (U, M(})C), v yposHA Bubpockopocty ( L, ab),
K 3HAYEHWIO 3THX BEJIMUNUH OCNE BBEACHWS U, 1 ng

K,y =v/vy Ky = Lv/Lu3

B cucremax, reHepupylominx Hanbonee NpocThble rapMoOHUYE-
ckue KonebaHus, BUOPO3aLINMTA CUMTAETCS JOCTATOUHOM, KOrga oOT-
HOLLUEHUE YACTOThl BO3OYKAEHMST (O K 4acTOTe CODCTBEHHbBIX KoJe-
Ganuit cuctembl @ Oonee 1,41 ((0/0)0 > 1,41). B atoMm ciyuae
K, ab L. [Tpn yacrote Bo3Oyxnenusa o = 1,41 w, komebaHus ne-
penaiorcs 6e3 13MeHeHus (K3¢ =1), a npn ®/wy<1,41 cucrema
YCWIHBaET Konebarus (Kyp < 1) :

s 3amuThl OT Bnﬁpauun an paborte C pydYHBIM MeXaHU3H-
POBAHHBIM DNEKTPUYECKUM M MHEBMATUYECKUM WHCTPYMEHTOM
NPUMEHSAIOTCA PasHOOOpasHble MHAMBUAYANbHble CPEACTBA 3a-
WMThI: BUOPO3ALIUTHBIE PYKOSATKH, BUOPO3ALIUTHBIE PYKABULIbI
Wi nepuatku 1 Ap. Jns 3amutel padoraroliMx ot Bubpaliuy, ne-
penaBaeMoit uepe3z HOFW, MCHOAb3YETCs CrieunanbHasi BUOpo3a-
wuTHas o0yBb.

OpraHu3alMOHHO- npoobmaKquecme MEDPOMPUATHS  BIJHIOYA-
10T TpeboBaHUA K nepcoHany (BO3pacT, MEANLUMHCKOE OCBUIAETE b

“CTBOBaHUE, MHCTPYKTAX ), OrpaHUYeHUe BpeMeH! padoTs! ¢ BUOPO-
UCTOUHMKOM (BUOPOMHCTPYMEHTOM), NPOBEieHMe PaboT B MoMeLlle-
HUU ¢ TeMmnepatypoi 6onee 16 °C, Terbie BOOHBIE NpOLENYPLI 1is
PYK, CrieliMaibHasl MPOU3BONCTBEHHAS TMMHACTUKa, BUTAMUHOIIPO-
dunakruka (exenHesHblit pueM ButamuHoB B 1 C), nepepbisbl B
pabote (4epe3 Kaxaplit yac no 10—15 mun) u op.
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Tabauya 3.22

IMoxaszaTeny npenbitieya BUGPALMOHHON HArPY3KH HA ONIEPATOPA

floxasarenn npespilenus T, mun Mokasarens NpesbilieHs T Mun
BUOPALIMOHHO HArPY3KN BUOPALMOHHOM HArPY3KM
Ha oneparopa A, 1b Ha onepatopa A, nb

1 ‘ 8| 7 195

2 308 8 76
3 ’ 240 9 1 60

4 151 10 48

3 151 11 38

6 120 12 30

Baxnoit Mepoii npodunaktuku BubpoGoneaneil paboTarowmx
ABNSIETCS OFPAHUYEHNE BPEMEHHU BO3AEMCTBUS BUOpAlN, KOTOpoe
OCYIHECTBJISIETCS] TYTEM YCTAHOBJIEHUS BHYTPUCMEHHOrO peXuma
Tpyaa. Pexxum Tpyaa yctaHaB/IMBAETCS MPU NpeBbillieHun Bubpanu-
OHHOM Harpy3Ku Ha onepatopa He meree 1 nb (B 1,12 pa3a), Ho He
bonee 12 nb (B 4 paza).

TIpu npepbiiieHny BUOpallMOHHON Harpy3ku 6onee 12 ob 3a-
TIpeItaeTcs IpOBOANTL PA0OTHl U NMPUMEHSITE MALLIMHBI, TEHEPUPYIO-
Hire TaKyo BMbpaluio.

KouTponb BU6pauyioHHOH HAarpyskv Ha Onepatopa Tipy BO3-
AEUCTBHMM JIOKAILHON BUOPALMM NODKEH MPOBOMMTLCS HE DEXE
ABYX pa3 B rofi, o6l1efi — He pexe YeM pas B roj.

B 1a6n. 3.22 npupeaeHo JONYCTUMOE CYMMAapHOE BpeMs Helipe-
PHIBHOTO BO3AENCTBUS JIOKANBHON BubOpauun Ha paboTaiouux 3a
CMEHY.

3.4.7. 3ammTta o1 Hiyma

OcHOBHbIE HCTOUHHKH HIYMOBOTO 3arpsi3HeHHS cpelbl o0MTaHHSA.
Bo3neiicTeie myMa Ha opraHu3m uejoBeka. Cpean npobsieM 0310-
pPOBJACHMS OKpYXKaloilel cpeasl fopbda ¢ miyMaMu — OfHA U3 BaX-
HeHWMX. B KPYMHbIX ropoAax LyM SBJASETCS OOHUM M3 OCHOBHbIX
dusnueckux GaxTopos, GOPMUPYIOLLIUX YCIAOBUS CPEIbi OOUTAHMS.

Poct nMpOMBILLIAEHHOTO ¥ XKUAUILIHOIO CTPOUTENLCTBA, OypHOE
pas’BUTHE PA3NAUHBIX BUIOB TPAHCMOPTA, BCe Bonbliee npuMeHe-
HHe B XXMbIX ¥ OOUIECTBEHHBIX 34aHUIX CAaHTEXHUUECKOTO M MHXKe-
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HepHOro 000PYIOBaHUs, ObITOBON TEXHWUKK MPUBENN K TOMY, 4TO
YPOBHY LIyMa B CEANTEOHBIX,30HAX TOPOIa CTATU CPABHMMBI C YPOB-
HIMU [IHYMOB HA TIPOU3BOJCTRE.

ILIIyMORBO¥W pEXUM KPYIIHBIX roponog GopMUpYeTCst TNABHBIM
00pa3oM aBTOMOOWIBHBIM ¥ PENLCOBBIM TPAHCIOPTOM, [TPOU3BOIs-
wuM 60-70% Bcex wiyMoB. 3aMeTHOE BAUAHME HA YPOBEHL LIYMa
OKa3bIBaET YBEJMUYEHME HMHTEHCUBHOCTWM BO3IYILIHLIX [MEPEBO30K,
NOABJIEHUE HOBbIX MOLHBIX CaMOJIETOB U BEPTONETOB, a TAKXKE XKe-
JIEBHONOPOXKHBIA TPAHCIIOPT, OTKPLITHIE JUMHUHM METPO M METPO
MEJIKOro 3aJ10°KeHHus. ,

BMmecTe ¢ TéM B HEKOTOPBIX KPYITHBIX FOPOIaX, rie pUHUMAKOT-
€ MEPLI MO YJYYILIEHHIO IHYMOBOW 06CTaHOBKM, HabnogaeTcs CHU-
JKeHue ypoBHell myma. Tak, B MUHCKe B NOC/eIHME AeCATHIETHS
YPOBEHb LIYMa CHUXKAETCA IpUMEPHO Ha 4 nb B 5 ner. D10 06yCn0B-
JIEeHO OGHOBIEHUM TPAHCIOPTHOIO MapKa NpU HOCTOSHHOM POCTE
MOTOKOB IPY3OBBIX M JISTKOBBIX MEPEBO3OK, pacliupeHueM ceTH
METPO U, B HEKOTOPOHi CTeNeHu, COKpameHMeM o0beMOB pa6on>1
-“MHOTYX TIPEANPUSITHIA.

OCHOBHBIMI UCTOUHUKAMM MPOU3BOACTBEHHBIX ILIyMOB, dop-
MMPYIOLLMX LUYMOBOI peXUM B paboueit 30He U 0KA3bLIBAIOLIUX Ol
pefie/IeHHOE BIUSHME HA YPOBHY LIYMa MPUIETAIOLNX XKUIIBIX paio-
HOB, SBJISIOTCS METaLIo- U nepeBoo6pa6aTbIBa}omee obopylieBa-
“HHE, DHEPreTMYecKie W BEHTWISLMOHHbIE YCTAHOBKM, BHYTpM3a-
BOJCKOH TPAHCIIOPT U JAP..

Ipeanonaraercs, 4To TeHIEHUUsT pocTa wyma B Onvxaiiime
. DECATUIETUS] COXPAHUTCS, YTO ODYCIOBIMBACTCA -pOCTOM aBTOMO-
OMNLHOrO M APYFMX BUAOB TPAHCTIOPTA, PA3BUTHEM MPOMBILIIICH-
HOCTH, MeXaHu3alMel cenbCKoro xo3siicTea u T.1.

- Hlym onpenensercs Kak COBOKyl'IHOCTb PasIUYHbIX IO CHIE U
4acToTe 3BYKOB, BO3HUKAIOILUX B PE3YJIbTATe KONEOATENLHOrO ABM-
JKEHUS  4acTull B YIPYrMX cpefax (TBepAblX, KHUIAKWX, Ta3o-
" 00pa3HbIX). ‘

3BYKOBbIE OIIYILEHWS BO3HMKAIOT B OpraHax ciyxa [pu. BO3-
OEeNCTBIM Ha HUX 3BYKOBbIX BOJIH B AMana3oHe oT 16 1o 22 teic. [

C BUONIOTUYECKOI TOUKH 3PEHUA LIYMOM MOXET CUUTATLCS JIIO-
00¥1 HexXXeNaTeNbHbI 3BYK, MEWALIA BOCOPUATUIO MMOME3HBIX
3BYKORB B BHJ€ CHTHAMIOB U PEUM.

- TTompoUCXOXKAEHUIO WWYM MOXET ObITh MEXAHUYECKUM, a3-
POIMAPOAHHAMUAYECKUM: M 3JIeKTPOMArHUTHBIM.

Mexanuueckuii wym BOSHUKAET B PE3YALTATE YIAPOB B COUIEHS-
OIMXCS - YaCTaX MalllMH, UX BUOpALIMU, YTO MMEET MECTO TPy Mexa-
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HuYecKkoit 00paboTke neraneil, B 3yOuaTbix repeaaydax, B OONLLUN-
HUKax KaueHus u 1.0 MOUIHOCTH 3BYKOBOIrO UIIYUEHHMS [OBEPX-
HOCTH, COoBepilaolleil Konebadus, 3aBUCUT OT UHTEHCUBHOCTH KO-
nebanuit sBUBPUPYIOWIUX TIOBEPXHOCTE, UX PA3MEPOB, d)opmu cno-
cob0oB KperuvieHus U ap.

A3poeudpodunamuneckuii uym NOABIKETCS B PE3YIbTATE MYIbCa-
LMY AaBJeHWs B razax fpu UX IBMKeHUY B TpyOONpoBOaaxX 1 KaHa-
nax (TypOOMaLlINHB!, HACOCHbIE arperaThbl, BEHTWISLMOHHbBIE CUCTe-
Mbl, KOMITPECCOPbI ¥ T.1.).

nexmpomacumasil wym SIBISETCS Pe3yNbTaTOM PACTKEHUS
¥ n3rnba peppoMarHUTHLIX MATEPNAJIOB TIPY BO3AEHCTBUM HA HUX
nepeMeHHbIX 2IeKTPOMATHUTHBIX HOJIel (2AeKTPUUEeCKUX MalluuH,
TpaHCHOPMATOPOB, APOCCENe M T.1.).

BoaneiicTaue wymMa Ha yenoBeKa posiBaseTcst OT CyObeKTUBHO-
FO pazgpakeHust 10 O0BbEKTUBHBIX IATONOTUYECKUX HApPYLICHUI
dYHKLUNI OPraHOB €11yXa, LEHTPATLHON HepBHOM CUCTEMb!, cepnell-
HO-COCYIMCTOH CHCTEMbI, BHYTPEHHHX OPraHOB.

XapaKTep mywoaoro BO3REICTBUSA 0OYCTIOBAEH €0 (bmuqecxn-
MM XapaKTepUCTUKAMM (YPOBHEM, CIIEKTPaIbHbIM COCTABOM U T.IL.),
IJIUTENbHOCTBIO BO3JACHCTBUSL M MCUXO-DUBMONOIHYECKUM COCTOS-
HUEM YesIOBeKa, S

Tlon Bo3neiicTeMeM liyMa CHHXKAETCA BHUMaHMe, paboTocno-
cobHocTte. Ilym HapyiuaeT con 1 OTabIX JHOAEH.

Bce pasHoo6pa3ue HEBPOTUYECKMX U KApIAMOROIMYECKMX pac-
CTPOJCTB, HapyweHusl QYHKUMA KeNTyLOUHO-KUILIEUHOrO TPaKTa,
ClyXa, KOTOPbIE BO3HMKAIOT NOI BAUAHUEM LIYMa, oﬁwnmme*rcq B
CUMITOMOKOMIIEKC «LLLYMOBOH DOME3HI.

Hopmuponanne H PHTHEHITYECKas ONeHKa LIYMOB. CnyxoBoit aHa-
NN3aTOP UeNoBeKa criocobeH BOCIPHUHIUMATH 3BYKOBbIE KonebaHus
B ONpeleNeHHOM JMana3oHe KaK YacToT, TaK M MHTEHCHBHOCTEH,
OrPaHHYEHHOM BEPXHUM Y HMKHUM noporamn 3a3ncnmm\m oT
3BYKOBOM: UACTOTHI. :

- [Topor CALIIMMOCTY UMEET MUHUMANbHOE 3HaueHWe TIPY yac-
tote 1000 Fu TTo MHTEHCUBHOCTH MK CWIE 3ByKa (]0 ) oH pageH
10712 BT/M a 110 3BYKOBOMY AaBHEHMIO ( ) —2- 107 Ta.

[Mopor.6onesoro owyuieHus Ha yactote 1000 ' no nntTeHcus-
HoeTR {( £j00c ) pasen 10 Br/m’-a 1o 3BYKOBOMY IaBAEHMIO
( \laKC) 2: 10 Ha

s mmeaneCKOM OueHKVl myMa KAK KOJUUECTBEHHBIE Xa-
PAKTEPUCTHUKU UCTIONb3YIOTCS! HE a6CONOTHBIE 3HAUEHNsT MHTEHCUB-
HOCTH WM 3BYKOBOrO JaBA€HMH, 3 1orapuMHUIECKNe YPOBHN 3TUX
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BEAMUUH, OMPEIENSIeMble OTHOLICHHEM UX K YCROBHOMY HYJIEBOMY
YPOBHIO, COOTBETCTBYIOLIEMY MOPOTY C/AbILUMMOCTH Ha 4acToTe
1000 Tu (fy u Fy).

Jlorapndmuueckue yposHu MHTEHCHBHOCTH WM CHbI 3BYyKa
(L;) v 3sykosoro gasneHus ( Lp) usmepsrorcs b neunbenax u on-
PEAETIAOTCS COOTBETCTBEHHO MO hopMynam:

L; =10 lg—{—,ﬂB;
Iy
P? P
LP=IOlg~—7—=ZOlg-——,nB,
B R

tae l u Iy — cbaxmqecxaﬂ u noporoaaﬂ WHTEHCWUBHOCTb 3ByKa COOT-
BETCTBEHHO, BT/M (1o =10"12 Br/mM%); P u Py — coomeTCTBeHHo
akTiruecKoe 1 OporoBoe 3ByKoBoe Aasienue, Ila ( fy = 2- 107° I1a).
‘WHTeHCUBHOCTL MK Cla 3BYKa ( / ) CBs3aHa ¢ KBAJPaTHYHbLIM
3BYKOBBLIM fasiieHueM ( P ) CeayiolMM COOTHOLIEHUEM:

2
-—L Br/M
pc
[HE P — TUIOTHOCTD Cpelbl, I(F/M ¢ — CKOpOCTh l'IpOXO)KIIeHl/lH 3BY-
KOBOH BOJHB, M/C.

B cBa3u ¢ TeM 4TO BPEXHOCTS U_lyMa 3aBYMICUT HE TOJIBKO OT €10
WHTEHCUBHOCTH, HO M OT YAaCTOTbI 3BYKOBBIX KOnebaHUi (BLICOKO-
YaCcTOTHbIE WYMbI Honee BPEaHbl), MPU TMIMEHUUECKOM OLEHKE Wy-
Ma OTIPENEnsIeTCs He TONbKO OBLLMII YpOBEHb 3BYKOBOTO AABICHUS,
HO 1 OTHOCWTENILHOC pacfipeneseHue 3BYKOBOI 3HEpruu no sceit
001aCTH 3BYKOBLIX YacTOT.

Iins 5Toro criekTp wiyma pa3busaercsl Ha OTACAbHBLIC YaCTOT- -
Hbl€ [1OJIOCHI, B Ka)K,D.OM u3 KOTOple onpeseHsIeTCst ypoBeHb 3BYKO-
BOTO AABJEHUS.

3a WHUpHHY NOROCH NMPUHITA OKTaBa, T.€. MHTEPBA YacToT, B
KOTOpOM BeiCtiasi qacToTa ( f, ) B ABa pa3a Oosiblue HU3WIEH yac-
TOTHE ( f, )-

OxrapHb{il YpOBEHb 3BYKOBOTO FABJICHUS onpenesndgeTcs Ha
CPEIHEreOMETPUUECKON  4YacTOTe, KOTOpPas BbIYUCHASETCH 110
dopmMmyite
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Jepr =By hy o T

Bechb 38yKoBOI1 nMana3zoH pazduT Ha BOCEMb OKTaB CO Cleyro-
MU CpeIHeEreoMeTprUecKUMy yactotamu: 31,5; 63;.125; 250;
500; 1000; 2000; 4000 1 8000 I'n.

OKTaBHbLIE YPOBHM 3BYKOBOF0 JaBienus oleHmuBatoTcs B ib, a
ofnit yposeHb — B TBA, n3MepsieMblil N0 11Kane A WyMOMepa.
B aToM cnyyae ¥ paKTUYECKOMY YPOBHIO aBTOMATNYECKHU BHOCUT-
€51 nonpaska (KOpPeKLHs) B COOTBETCTBMHU C YaCTOTHOM XapakTe-
PUCTMKOI YYBCTBUTENLHOCTH CAYXOBOrO aHANMN3aTOpAa.

ITo xapaxTepy crnekTpa WIyMb MOAPA3ACAAIOTCA HA wupo-
KonoaocHsie, ¢ HENPEPbIBHLIM CMEKTPOM LIUpUHOR Gonee OaHOI
OKTaBbl' U MOHAAbHbIE, B CIIEKTPE KOTOPhIX UMEIOTCS CABILIUMbIE
JUCKPETHLIC TOHA, [PEBhIIAIoIIMe YPOBHM B ONHOI rojoce, 1o
CPaBHEHUIO C COCEIHUMM, He MeHee ueMm Ha 10 nb.

ITorpeMeHHDBIM XapakTepHCTUKAM LIYMbI JeNATCS Ha Ho-
CIMOAHKbIe; YPOBEHb 3ByKa KOTOPLIX B TeYeHUe paboyero qHS U3Me-
HseTCs He Oosiee yeM Ha 5 1BA, U HenocmosinHsie — Gonee 4eM
Ha 5 nBA. '

HenocrosiHAbIe HIyMBl OLIBAIOT: Koaebaoujuecs, YpOBEHb
3BYKAa KOTODBLIX HETPEPHIRHO W3MEHSIETCS BO BPEMEHM; npepsi-
gucmote, YpOBEHb 3ByKa KOTODPHIX Pe3KO NManaeT 40 yporHS ¢o-
HOBOIO IlIyMa, NPHYEM IJUTENBHOCTL MHTEPBAJIOB, B TeYeHWE
KOTOPLIX YPOBEHb OCTAETCA' TOCTOSHHBLIM M TIIPEBBIILIAIOINUM
YpOBEHL (POHOBOrO LWIyMa, coctaBiger |1 ¢ u 6onee, a ypoBeHb
3ByKa Ha 5 ABA u 6onee; umnysocHbie, COCTOSAIIME U3 OJHOTO
WK HECKOJNBKHUX 3BYKOBBIX CHUTHAJIOB, KQXbI MINTENbHOCTHIO
MeHee 1 ¢, TpY 3TOM YPOBHHM 3BYKa OTJIMYAIOTCH HE MEHEE 4eM
Ha 7 n1BA.

JlonycTuMble YPOBHH TOCTOIHHBIX W HenOCTOHHHbD( [IYMOB
PEMIAMEHTHPYIOTCA IUIS IPOM3BONCTBEHHBIX YCIOBUIL TPYIA B 3aBM-
CHMMOCTH OT Ha3HAYE€HUs NTPON3BOACTBEHHOTO NOMELIEHUS MK Xa-
paKkTepa BLINOAHsIEMbIX paboT M OT XapaKTEPUCTHK LIyMa, a 1J1g Ha-
CeNeHHBIX MECT — B 3aBUCHMOCTH OT BPEMEHU CYTOK (HOUHOE, AHEB-
HOe), MecTa (BHYTPH >XWIBIX KOMHAT, B 30HE OTIbIXa) ¥ ‘BUIA XHIO-
IO IIOMelleHM .

OCHOBHLIM HOPMHUPYEMBIM TIAPAMETPOM (xapaKTepucmxou)
NOCTOSIHHOTO 1yMa Ha paboyeM MecTe ABASIOTCS OKTaBHELIE YPOBHU
3BYKOBbLIX gaBneHnit (B ab). IIpasunaMu 10NycKaeTcs BCIONb30Ba-
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HUe YPOBHs 3ByKa B ADA fpu OPUEHTUPOBOYHOWN OLICHKE aKyCTH-
YECKUX YCIOBUIA.

KonnuecTBeHHOI XapakTepuCTUKON HENMOCTOSIHHBIX LLIYMOB s1B-
JIIETCS UHTErPaNbHbIM KPUTEPUH — IKBUBANECHTHBIN (110 3HEeprUM)
YpPOBeHb 3ByKa B ABA, onpenensieMblit no ¢popmyne

2 l0) 2dt

0

! T
Lp s =101g—fj ,
rae Py ( ) — TeKyllee 3HaYeHHe CPEHEro KBaJapaTHueckoro 3pyko-
BOTO JABJIEHMSI C YHUETOM KOppeKuuu A wymomepa, Ila; Po — MC-
XOQHOE 3HAUEHME 3BYKOBOTO HaBeHus (8 Bo3ayxe fy=2- 107° ITa);
T — Bpems JedCTBUA LIyMa, Y.

Jlonyckaetcst B KauyecTBe XapaKTePUCTHKHK MOCTOAHHOrO LiyMa
UCTIONB30BATh NO3Y IYMA WX OTHOCHTEILHYIO JO3Y ILIYMa.

JononHurenbHo IS KojeOaIonIeTocst U NpephIBHCTOrO yma
OTPAHUYMBAIOT MAKCHMANbHbIE YPOBHH 3BYKa B IBA, N3MepeHHbie
Ha BpeMeHHOH XapakTtepuctuke «MemtenHor (X 110 abA), a ans
MMITYJILCHOIO IyMa — MakCHMMallbHbIf YpoBeHb 3BYKa B IBA,
W3MEDPEHHbII HA  BPEeMEHHOM  XapaKTepUCTHKE  «UMIYILCy
(< 125 nBA).

HonycTrMblie YPOBHU U1 HEKOTOPHIX MPOM3BOACTB M KON
30HBI NpeAcTarieHbl B Tabn. 3.23—3.25.

I'mrueHuyeckas oueHka luyMa Ha paboyux MecTax Wi B XKH-
JI0H 30HEe OCYLUECTBASACTCS Ha OCHOBAHMM M3MEPEHUS WIH aKyCTH-
YeCKOro pacyeta (NpH rNMporHo3upOBaHUK 1HYMOBOU OBCTAHOBKM)
KOJIMYECTBEHHBIX XapaKTepHUCTHUK LUYMa B KOHTPONBHBIX TOUKAX M
CpPaBHEHMS HX YPOBHEN ¢ JONYCTUMBIMHU.

Pacuer ypoBHeil miymMa (OKTaBHbIX YPOBHEH 3BYKOBOIo JapJe-
-HUS) Ha paboymx MecTax fpu HalM4UM OJHOr0 MCTOUHMKA OCy-
LIECTBJASAETCS N0 CAeAYIOLUM PopMyaMm:

a) B 30He NpPsIMOTO 1 OTPaXKEHHOTO 3BYKa

L=1, +101g X2 4“’;
s B

6) B 30HE NPAMOro 38yKa

L=L, 4101852,

W
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B) B 30HE OTPAXEHHOTO 3BYKA

L=Lw—l()lg7\g-+6;

rie Lwi—— QKTaBHEm ypOBéHb 3BYKOBOH  MoiuHOCTH, #b
(L, =101g )T‘:— , 4B, rne w — 3ByKOBas MOLIHOCTb MCTOMHMKA, BT
We — onopH%ﬂ 3BYKOBasi MOIUHOCTb, pPaBHas 10712 Bt); K -
K03(pOUIMEHT, YUUTHIBAIOLINNA BIHUSHUE OIUXKHEro akycTUIECKOTo
nonst (onpeaensieTca No rpaduky), 3aBUCHT OT pacCTOAHUS MEXIY
AKYCTHYECKHMM LEHTPOM W KOHTPOJBHOR  TOYKOI ‘(MCCTOM
usMepenus); S — TJoWladb  BOODPAXKaeMOW = MOBEpPXHOCTH
PABIITLHOM PEOMETPUUECKON DOPMBI, OKPYXatouleil MCTOUHUK, M2;-
B — MOCTOSIHHAsA MOMEIEHNs, M2, onpeaensiercs B 3aBUCUMOCTH
or obbema nomemenus (V), Koscb_(buuncma OTPaXKeHUs1
orpaxjpaommx nosepxHocredn (), (B=0Ad) rme 4 —
IKBYBAMGHTHAS TUIOWAAL 3BYKONOTAOWEHUS, M2, A=0-S WM
A=V[T, roe S — wiow@ans OrpaXIAIOLNX MOBEPXHOCTEH, O —
k03 PrUMeHT 3BYyKONIOMOLIEHUa ITHX nosepxHocteil, T — BpeMs
pesepbepanuy IaHHOTO TIOMEWEHHA, Y —  ko3hdULIMENT,
yUnTHIBAOWMIA Hapylienue AHGPY3HOCTH nons; ¢ — daxrop
HaTIPaBIEHHOCTY UCTOYHUKA 1IyMa,

2, p2
©=p P

Tae 'P,- — 3BYKOBOE JABJIEHME, U3MEPEHHOE Ha OMpeae/ieHHOM pac-
CTOSIHMU OT UCTOUHUKA B 33JaHHOM Hanpasienny, [Ta; P, — 3BYKO-
BOEC JaBJICHHE, yCQCJlH?HHOG l'Ig) BCEM HaIPaBieHUAM Ha TOM Xe pac-
cToAHUY, p2 = Arh+ v h Pf:‘“ * B rne n— xommuectso M3mepermil.
[Mpy HamMuUUKM B [OMELICHMU HECKOJIbKWX (/1) MCTOYHUKOB
LIYMA C PAa3THUHBIMI LIYMOBBIMM XapakKTepUCTHKAMHU ( LW,CI;, [TH —
roKasaTelb HaNpaBleHHOCTH, OonpefenseMbii kak [TH =10 1gd)
o0 OKTaBHbIM YPOBEHb  3BYKOBOTO  pamienus {(Ls)

onpegenserca no gopmyne
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Ly =101g lOOJL’+100JL2+u"+100JL”)-10]gn.

Ecnn B nOMeUIEHNH UMEETCH 71 ICTOUHMKOB LYyMa ¢ OANHAKOBBIMI
IIYMOBBIMY XapakTepHUCTUKAMK, TO CYMMAapHbI OKTaBHbIA YPOBEHb
3BYKOBOT'O AABJIEHMST MOXKHO ONPEEIINTE U3 BbIpaXKeH s

Ly =1 +101gn .

Tabauua 3.24

JlonycThmbie YPOBHH 3BYKa

HazHauene paliona 3acTpoitku,

Jonycruatbie yposHn 3syKa L, 1BA

TEPPUTOPUIR Asenson
c71023u c23n07u

Kypopthele # 1e4e6HO-0300pPOBU- 40 30
TeNbHLIE PafoHbl (30HB1) :
Tepputopun 60NBHKL M caHATOPHEB 45 35
(BHE KYPOPTHBIX PAliOHOB)
Teppuropunt ¥ 30HBI MaccoOBOTO OT- 50 -
HbIXa (BHE KYPOPTHLIX PAQHOB)
HoBbiii  npoexTUpyeMblii  XKMAOH 55 45
parioH ropona (HacereHHOro NyHKTAa)
PekoHCTpYHpyeMblit  Kynoi  palioH, 60 50
SKMAOW paitoH ropona (HacefeHHBIN
NYHKT), CO CNIOXKUBLIEHCS 3aCTPONKOI
[TpoMBILiIeHHbIE PAHOHbI MU 30HBL, 65 55
BKJIIOUAIOUIVE XXHIAYIO 3aCTPOIKY B

Tabauua 3.25

JlonycTunibie YPOBHN 3BYKA -

Ha3nauenue paitona 3acTpoiiku, Jonycrumbie yposru 38yKa L, 1BA
' TEPPHUTOPHiL i zon :
cTao 23y c23a0 T
I 2 3
YyefHO-0340pOBHTEAbHBIE YUPEKIEHHSI
[Manatet GosabHUL, CAHATOPMER, OMEPALIMOH- 35 25
Bble HonbHNU
Kaburerbl Bpaueil GONbHWL, CAHATOPHEB, 35 35
NOAUKIUHWK, NPOBH30PCKHE aNTEKH ) o
Teppuropun GonsHULL M caHATOPUES 45 35
2Kuibie moMeuieHust A0MOB OTABIXA M TAaH- 40 | 30
CHOHATOB
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Oxonuanue maba. 3.25
1 2 3
2Kunnie 30aHKa
SKusble Koupato: KBAPTUD . 40 30 .
2Kunble KoMHaThl B O0LIEKMTUAX ¥ TOCTH- 45 35
HUuax - ) ' )
Teppuropiii xunoii 3acTpoitku 8 2 M OT 32a- 55 45
Hitst
MecTa oTabixa
[Naowany . orasixa B MHKPOpaioHe, Canbl, 45 -
napkn (30HHK THXOTO OTAbIXA)
ﬂCTCKHC AOWKONAbHDLIC 1 WIKOJbHDIS YUPSAKICHHS
"CnasibHbIE NOMeIeHs B AETCKUX AOUKONL- 40 30
| HBLX YIDEXASHUSIX 1 IKONAX-ITHTEPHATAX .
Kaacent B wikonax 40 -
‘Hrpossie. nnomaku AETCKNX . AOLIKOIBHbIX. | 45: -
YUPEXAEHMI .
punikoisyple yuacTku 50 =
3penniuHble yUpexneH1st
3putenblble 32060 KOHUEPTHLIX 3208 1 Te- 35 -
aTpos .
3puTennHble 3aNbl KHHOTEATPOB 40 -
doiie TeaTpos n KUHHOTEATPOB 55 -
JletHue Kuuoreatpsl 45 -

CriopTHBHbBIE COOPYKEHUS B MUKPOPaOHaX 1 rapxkax

CnopTHBHbLIE AAOLWAAKH
CriopTHBHbIE 32751
CrasguoHb

55
50
60

Yueluble 3apeaeHns, NPoeKTHbIE U HAYYHO-MCCAEROBATENBCKHE
. HUCTPATHBHBIC 3AAHMS

YHPCXKIACHUS, aAMK-~

Koubepen-3anst, ayauropun
Momelweus ynpaeieHuii 1 KOHCTPYKTOD-
CKUX BI0PO B AXMHHHCTPATHBHbIX 30aHHAX

40
50

YupexxaeHus TOproay 1 06ILECTBEHHOTO NMUTAH IS

3anbl Kade, pecTopaHbl, CTOAOBLIE
Toprosbie 33161 MarasHoB, neTHie Kade

55
60

Yupexaerin 06CAYKMUBAIOIIETr0 Ha3HaeH A

HpueMHble nyHKTB! Npeanpusatiil GuitoBoro
OBCHYKMBAHUSA, NAPHKMAXEPCKHE

- 60
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IMpumevanus:

1. B 3aBHCHMOCTH OT YCHOBMI U MeCTa pacriofoXeHust 00LeKTa B HOPMATU B-
‘HbI€ TIOKa3aTenu TaNHUbI CAEAYET BHOCHTL TONPABKH: KYPOPTHBI paiiod — 5 1BA;
HOBRIT OPOEKTUPYEMBIT TOPOACKOH nau xXunoil pafton — 10,5 abA: xunas 3a-
‘CTPOiiKa, PacnonoXerHas B CyLIeCTBYOmeN (ChoxuBiueiics) 3acTpoiike, — +5 1BA.

2. DKBVBANCHTHBIC YPOBHU s IIYyMa, CO3LABAEMOrO CPEACTBANMI TPAHCTIOPTA
(aBTOMOOIABHOTO, KEAE3HOAOPOXKHOTO, BO3AYLWHOTO) B 2 M OT Orpaxiaiiumx
'KOHCTPYKLIMIT 3HaHWIT, 06PALIEHHBIX B CTOPOHY MCTOMHUKOB LIyMa, BONYCKaeTcs
npuuuMath Ha 10 nBA Bbie yposuelt 38yka, ykazaHHbIX B Tabauue (s kn-
ABIX 3naHuit).

Hpymigansr, MeToab! i cpeacTBa 00pLOLI ¢ Mymamu, [ 3aL0MThI
OT WyMa TPUMEHSIIOTCS CIEAYIOUIME METOALI: CHWXKEHUE 1yMa B
UCTOUHMKE, OcabieHHe ero Ka nyTy pacnpocTpaHeHs 1 rnpume-
‘HeHHME aJIMUHUCTPATHUBHBLIX (OPraHi3aLMOHHLIX) MEp.

YerpaHeHue win ocnabieHne wymMa B MCTOUHUKE JOCTUIAeTCs!
HpUMEHEHUEM Psifa KOHCTPYKTUBHBIX M TEXHOJOIMYECKMX METO-
OB, B TOM YMCJIE: 3aMEHOM MEXaHU3MOB YIApHOIO neiicTBUst 6esy-
JapHBIMU, BO3BPATHO-TIOCTYNIATENbHBLIX OBMKEHUI BpalliaTelhiibi-
MU, MOAUINTTHUKOB KA4€HNA NOMIIMNHIKAMU CKOJIbKEHH, MeTal-
JIMYECKUX AeTalell JeTansiMi U3 NJIacTMacC MK IPYFUX HE3BYUYHbIX
MaTepuaios; COOMONEeHNEM MUHUMaNbHBIX AOMYCKOB B COWIEHE
HUsX; GalaHCHMPOBKOM JBUXYLUMXCsE AeTaleil M BpaliaroluMxcs
Macc; CMa3KoW; 3aMeHOM 3y0uaThiX nepenay KIMHOPEMEHHBIMU 1
TUIPABTHYCCKUMH N T.IL. ,

Tak, 3amena npsamo3y0six WecTepeH 1LIEBPOHHBIMH HaeT CHU-
KeHue wyma Ha 4—5 B, 3yGuaThIX M UENHBIX Nepenay KINHope-
IMEHHbLIMU H1.3Y0UYATO-PEMEHHBIMU, — Ha, 8—10 1B, nogumiunHuKos
KauyeHMs Ha MNOMIMMUITHUKHA CKONbXeHus — Ha 12—~14 ab. Ilpumene-
'HH€ TEKCTOJANCTOBBIX. WM KATIPOHOBBIX LIECTEPEH B [1ape CO CTalb-
HbIMH [I03BOJISIET CHA3UTD WIyM Ha 9—11 ob.

“QcnabiieHre wyMa Ha MYTU PACIPOCTPAHEHUs JOCTUTAETCA
3BYKOM3OJISILIMENR, 3BYKOTMOMIOIEHHEM W MPUMEHEHHEM apXHUTeK-
TYPHO-AI@HMPOBOUHBIX U CTPOUTENbHO-AKYCTYECKUX METOLOB.

Ha npoussoacTBe 3BYKOM3ONALIUS pPEAIU3YETCsl YCTPOWMCTBOM
pasNMyHbIX NPerpal Ha OyTH PACrpOCTPAHEHUS 3BYKOBBLIX BOJH: KO-
. KYXOB, aKyCTUUYECKMX IKPAHOB, Kab11H, BBIFOPOIOK, 3BYKOU30AUPYIO-
LIUX NEPErOpOAcK MEXy HOMELIEHUAMH 1 Ap. B xxinofi 30He ¢ 970
LIeJIBIO MCTIONB3YIOT ECTECTBEHHbIE N MCKYCCTBEHHbBIE IKPaHbI.

3ByKOM3OMMpPYIOLIAs CTIOCOOHOCTL (3H) nperpainbl 3aBUCHUT OT
[MOBEPXHOCTHON. NIOTHOCTH neperoponky (G, KI‘/Mz), YaCTOTHI
3ByKa (f, ') n onpenensiercs no dpopmyse

34 =201g(G f)~47.5 1B.

gy
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3BYKOTIOMNOUIEHUE MCIIONB3YETES AN CHUXKEHMST OTPaKeHUst
3BYKOBOH SHEPTUM OT MOBEPXHOCTEN MPErpajpl, a TAKKE yBeNude-
HUs 3BYKOMorioumamuero s¢pdexta BHyTpH Npou3B0ACTBEHHBIX 1
Apyrux MOMeILeHM 1 YIYYIIeHUST UX aKYCTHYeCKUX XapaKkTepuc-
THK (COKpaLIeHWs BpEMEHN peBepbepauni).

JILas 3BYKOMOTNOLLERHS NCIIONL3YIOTCS TOPUCTO-BOIOKOHHBIE Ma-
Tepuabl, 3BYKOMOMIOILAMOLIYE CBOCTBA KOTOPLIX 3aBUCAT OT CTPYK-
TYpbl MaTEpHANA, TONLLAHbI COST, YACTOTBI 3BYKA M HAINMYMUSL BO3AYLL-
HOFO MPOMEXYTKA MEXIY CJI0eM MaTeprania U OTpaskalouleii CTeHKOI.

B nopucTbIX MaTepuasiax IHEPrud 3BYKOBbLIX BOJH YaCTUYHO
MIEPEXOUT B TEILIOBYIO 34 CUET TPeHUs BO3AyXa 8 MOpax k pacceu-
BaeTca. B kadecTse 3BYKOITONIOIIAIOIIMX MATCPUANOB U YCTPOMCTR
MPUMEHSIOT YIbTPaTOHKOE CTEKIOBOJIOKHO, KAIPOHOBOE BOJIOKHO,
MUHEPANBHYIO BATY, OPUCTBIN TIOINBUHUNXIOPUL, LPEBECHO-BO-
JIOKHUCTbIE ¥ MUHEPATOBATHBIE TUIUTHI HA PasJIMUHBIX CBS3KAX €
OKpaWIECHHON U nepd)opmpo,BaHHOH TMOBEPXHOCTBIO.

 VayymieHus XapakTepHCTHK TPOH3BOJCTBEHHbIX U MHMIX IT0-
MeleHMii NoBUBAIOTCA yBENMUEHNEM UX SKBMBANEHTHOM MIOUIa-
1 3BYKOTIOTJIOLIEHUSA IyTeM pa3Mellena Ha UX BHYTPEHHUX I0-
. BEPXHOCTAX 3ByKomnomiomaionmx - obnunosox {puc. 3.30,a), a
‘Tak>Xe MCNOJb30BaHUEM LITYYHBIX 3BYKOIMOMIOTUTENEN M KYINUC,
npeacTapnsomux coboli 06beMHbIE eMKOCTH pasnuyHON dop-
Mbl, 3aMOJNHEHHbIE 3BYKOMOMIOWAIOWINM MATEPHAIOM, H TIOABE-
LUMBAEMBIX K MOTOJIKY PaBHOMEPHO o nomemeﬂﬂm WY Haj uc-
ToyHuKamy wyma (puc. 3.30, 6). :

Haunbonbwiuil 3¢ dekT npu akycTUIecKoi 06pa60TKe roMe-
pieHuit AOCTUraeTcsa B TOYKaX, PACMONOXKEHHBIX B 30HE OTPaXKeH-
HOr'0 3ByKa, NpU 3TOM-aKycTuuecky obpaborarHHas IHOBGDXHOCTb

_JIOJIDKHA COCTaBAATL HE MeHee 60% 0T 001l TUIoWIaAMY OFPAHHYHY-
BalOLMX NOBEPXHOCTEH.

B y3KHX 1 BLICOKHMX MOMEIHEHUAX 11eNecoobpa3Ho 06AMIOBKY
pa3MellaTh Ha CTeHaX, OCTaBJIAs HIDKHUE YacTy CTeH (10 2 M Bbl-
COTOM) HeoONMMUOBaHHBIMMU, JUMO0 MPOEKTUPOBATL KOHCTPYKLIMIO
3BYKONOTNOMAIOLIEro TIOABECHOTO MTOTOJKA.

Ecav niomans nosepxHocTeil, Ha KOTOPLIX BO3MOXKHO pa3Me-
LIeHWE 3BYKOMOMMOLAoneil O0NMRLIOBKM, Maja, PeKOMEHIYeTCs:
MPUMEHSATH JOMONHUTENBHO WTYYHbIE IOFNOTHTENH, NONBEIINBAs
MX Kax MOXHO Ojin¥e K MCTOYHUKY ITyMa, Tubo npenycMaTpUBaTh
YCTPOMCTBO ILUTOB B BIIE 3BYKONOTIOILAIOLINX KYAUC.
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Puc. 3.30. Akyctudeckas o6paboTka nomelueHmii:

a — 3ByKonornomaiouiHe o6AMuosky (/ — cTeHa UM MOTOMOK; 2 — 3BYKONOTNO-
WAWUA MaTepuan; 3 — 3alMTHASI CTEKAOTKAHD; 4 — 3aIUTHLIA nepdopupo-
BaHHDII CIIOH; 5 — BO3AYWHLIH NPOMEXKYTOK;, G — IINTA U3 3BYKONOMOWAIOWIErD
MaTepnaia; 7+ 3AIMUTHAS CTEKAOTKARL B pa3pese)s 6 = WITyynrbie 3BYKOTIOMO:"
THTENW Pa3IM4HON reomerpuueckoit GoOpMbl, 3amoNHeHHbIE 3BYKOMOrAOMA-
MM MaTepuanoM (CTeK/10BaTa, KanpoHOBOE BONOKHO M IPYTHe NOPHCTO-
BOJIOKHWCThIE MATEPUATIBI)

BddexTrBHOCTL aKycTHUeCKOl 06paboTky NOMeLleHHs (B 30-

He OTPaXXEHHOTO 3BYKa) onpenensercs no GopmMyne

)
ALy, =10 IgF, b,
1

rie By n By — nocrosHubie MOMEILEHNs J0 ¥ 110C/ie 0GIMUOBKM.

rfie A; — 3KBUBANEHTHAS TUIOWARL 3BYKONOTAOWE s 10 NpoBene-
HU4 aKkycTnieckod o0paborky nomeienus.
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ApxumermypHo-niaHupogoste  mepbl,  NPUMEHAECMbIE 0N
YAYUIWEHU WYMOBOIO PEeXUMA B JKWIbIX paioHaX, BKIIOYAKOT
psil FPafoOCTPOUTENbHDIX FIPUEMOB, TAKMX KaK BbIHOC U3 CEANTED-
HBIX 30H LWYMHGLIX MPOMBILUIEHHBIX O0BEKTOB; UCHOJb30BAHUE
TepPUTOPHUATLHBIX PA3pPbIBOB MEXIY MCTOMHWKAMHK LIyMa M XU-
IO 3aCTpOKON; pallOHMPOBAHNE W 30HUPOBAHME KWILIX TEPPU-
TOpUil U OOBEKTOB C YYETOM MHTEHCHBHOCTH MCTOYHMKOB HIYMa,
MCroAb3oBaHMe peibeda MEecTHOCTH, CNelHMalbHBIX MCKYCCTBEH-
HbIX 3IKPAHOB-BLIEMOK, HacChiMeil, 3KpaHOB-CTEHOK, 3KPaHOB-311a-
HI# XKUIOTO 1 HEXUMAOTO TURA, O3CJEHEHNUA 1 IIp.

Cmpoumensno-akycmusecKue Memodst 0CHOBaHbl Ha NpHUMEHe-
HUM Pa3AUYHbIX KOHCTPYKUMI U CTPOUTENbHbBIX CPEACTB: MIaHU-
POBKK TOMELIEHMIT; MCMONb30BAHUS. 3BYKONOIOLAOILINWX- KOH-
CTpYKUMit (CTEH, NEPEKPLITHH, OKOH U T.IL.); CHIIKEHHUS 1IyMa ca-
HUTAPHO-TEXHNUECKOT0 O0OPYNOBAHMS U AD. ‘

Admunucmpamugiibie mepsi 3aKIKOYAIOTCA B PEriaMeHTHPOBaHUH
paboT NPOMBILIIEHHBIX 00bEKTOB, OTACAbHbLIX arperaToB, MallkH U
obopyaoBsaHusl, 0cob0il OpraHM3aLIUK ABVKEHNUS TPaHCNOPTa U T.T1.

B kayecTBe CpeCTB A BPEMEHHOI 321U Thl JIOACH OT WyMa
1 B Cly4dasX, KOrma Apyrue MeTolbl 60pbObl C iyMaMy HeaocTa-
TOYHBI, TPUMEHAIOTCS HHANBUAYaNbHBIE cpencTBa. OHI OBIBAIOT
BHYTPEHHETO 1 HapY>KHOTo TUNa. K BHYTpeHHMM OTHOCATCH BKJIa-
IBILUH, 3aKNafAbiBAEMbIE B CIYXOBOI KaHal yxa, a K HapyKHbIM —
HaYIIHWKH, LIEMbI, KACKU, KOTOPbIE C [TOMOLIbIO OT0M0BbLS YAEP-
JKMBAIOTCS Ha FOJOBE.

Bknangpbiuy 661Bat0OT MHOTOKPATHOTO (OMpeneseHHOH (HhopMbl U
pasMepoB) M OJHOKPATHOrO MUCIIONB30BaHWSA. BKAagBILKM MHOTO-
KPaTHOFO UCIMOAb30BAHUS U3rOTABINBAOTCS U3 2AACTUYHbIX MaTe-
puanoB (TUTasl WU NOPHUCTast PE3MHA, MIACTMacchl, 300HUT  Ap.),
& OQHOKPATHOTO — M3 PLIXAbIX U JIETKO AeOPMUPYEMbIX MaTepHa-
J10B (XJIONKOBAs BaTa, YILTPACYIIEPTOHKOE BOJOKHO U 1p.).

Bxnagpllid MHOTOKPATHOTO - UCHOAB30BaHMA 3 peKTUBHee
MO0 CPaBHEHMIO C BKJIAAbILHIAMY ORHOKPATHOrO f10Jb30BaHUS, Of-
HaKo nociaegHue 6onee ynoOHbI B SKCIyaTaluM — 061eryaior ux
noabop, He BLI3LIBAIOT OONEBLIX OLIYIUEHUR U pasiparKeHuit Ko-
KW Hapy>XHOTO CJIyXOBOI'O MpOXoaa. '

IIpOTHBOLIYMHBIE HAYLIHUKHY, TLIIEMbl B Kacku 6onee a¢dex-
TUBHBI, YeM BKIAOblWiK. OHM NAOTHO MPUAEraloT K FOJI0OBe BOKPYT
CJIYXOBBIX KaHanoB (4TO JOCTUTAETCS. HAAMYHEM 3NACTUUYHBIX
* YILUIOTHHUTENbHbIX BAIVKOB M0 KPasM 4ailleK HayIIHWUKOB), OKa3bl-
BAIOT - MUHMMAJIBHOE . pa3aparkatoitee - aeicrene. “OnHako npume-
HSTb MX PEKOMERIYETCS NIPY BBICOKMX YPOBHSX wiyMa (6osee 120 nb),
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Puc. 3.31. Unymyrenu wyma:

1, 2, 3,4 — COOTBETCTBEHHO TPYOUaThie, COTOBBIE, NNACTUHYATLIE U LIUITUHA-
PHYECKME PAYLINTEAM; 5, 6, 7 — KAMEPHbIE TAYLIMTENN; 8, 9 — pe3OHaHCHDIE
TAYLIUTENM

NOCKOJbKY UCIHOJIb30BaHME UX 00siee 2 YU MOXET Bbl3biBaTh CHJib-
HOE Pa3fipaxkaiollee JeicTBHE.

OcnosHble MeTOAL OOPLOBLI C A3POANHAMUUECKUMHY THYMAMU ~
YCTAHOBKA MylLiUMTes el B CE4EHUSX MCTEYEHUA Fa30B U 3BYKOU30JIs-
LS MICTOYHMKA.

T8 CHILKEHUS 1LIyMa a3pOIMHAMMYECKHX YCTAHOBOK 1 YCTPOICTS
(BEHTHJAAUMOHHBIE YCTAHOBKU, BO3AYXOBObI, THEBMOUHCTPYMEHTHI,
ras’oTypOUHDI, KOMITPECCOPLE. U IP.) NPUMEHSIOTCA ONIOLAoiLNe
(akTHBHBIE), OTpaXatolne (PEaKTUBHbBIC) U KOMOUHIPOBAHHKIE Y-
wyTenu wyma (puc. 3.31).

B raywimnrenax axmusgnozo muna CHUXEHNE WIyMa MPOUCXOAUT
3a CUEeT IpesBpalleHns 3BYKOBOW 3HEPruy B TETIOBYIO B 3BYKOMO-
FIOLUAIOIIEM MaTepuane, pa3sMeuleHHOM BO BHYTPEHHUX TOJOC-
Tax. Haubonee pacnpocTpaHeHHbIM 31€MEHTOM aKTHUBHBIX TIYLLH-
TENEH ABAAIOTCS O0AMLOBAHHBIE KaHAlbl KPYIJIOr0 ¢ MPSIMOYTOJb-
Horo ceveHus. Takue raylMTeNU Ha3biBalOTCH TpyOUaThiMu. YUTo-
Obl 1OCTHYDL Bonbulei 3PDEKTHBHOCTH 3BYKa, B KaHalle pacrona-
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rarT 3BYKOMNOIOWAIOWIME IUIACTHHBL, UWIMHAPHL, COThHl. Takue
DJIYIIUTEAW HAa3blBAIOTCH IWIACTUHYATHIMH, UMWIMHIAPUYECKVUMHA K
coToBHIMM. Ecnu KaHajl COCTOUT U3 OTAENbHbIX KAMED, TO TIYIIN-
TeJX Ha3blBAIOTCS KaMEPHBIMH.

B ryWMTENAX peakimueno2o muna LyM CHIDKAETCS 33 CYET OTpa-
SKEHWsl SHEPTUM 3BYKOBBIX BOJIH B CUCTEME DACIIMPUTENbLHBIX U pe-
30HAHCHbLIX KaMep, COCAMHEHHbIX MEeXy CO0OM M C BO3RYXOBOAOM.

BHyTpeHHNE MOBEPXHOCTHM PE30HAHCHBIX KaMep Moryt obiu-
LIOBBIBATBCA 3BYKOMOTJOIIAOILMM MarepuanoM, TOraa B HH3KO-
YACTOTHOM 0061aCTH OHM paboTalOT KAK OTPaXKaTe/u, 4 B BLICOKO-
YaCTOTHOM — KaK MOMmIOTUTENH 3ByKa. Takum o0pasom, B komounu-
POBAHHBIX TAYLINTENAX NOOHMBAIOTCS CHUKEHUA LIYMa Kak 3a cyeT
TIOTJIOLLEH S, TaK U 3a CYET OTpaKeHUs. _

Bopbfa ¢ wymMaMu 3J1eKTpOMarHUTHOIO MPOUCXOXKIACHUS 3a-
KovaeTca B 6ojiee MIOTHOM NpeccoBKe NakeTOB MarHUTONPOBO-
o8 (TpaHchopMaTopOs, Apocceneit ¥ T.01.) U MpUMEHEHUN AeMII-
$UPYIONIMX MaTepUasioB.

3.4.8. 3amura OT yJAbTpPa- H HHDPaA3BYKA

3ByKoBble KONebaHUsA ¢ yactoToit 6onee 16—20 k' Ha3biBa-
0T yAbMpa3eyKogbvimMu.

B nocnenHue fecaTUAETHS YIBTPA3BYKOBAs IHEPTUS MONYdIIa
WUMPOKOE IPUMEHEHHE B MEANLMHE 111 QUATHOCTUKU U JIeYEHUS
Pa3NMYHBIX 3200/eBaHUN, B IIPOMBIIJIEHHOCTH ~ I OUKCTKH 1g-
Talel, YCKOPEGHUS XMUMUYECKMX peakumit v 31eKTPONUTHUYECKUX
[POLIECCOB, B CENILCKOM X03s1iicTBe — U1 06paboTKY CEMSIH repen
fI0CEBOM U [Ip.

CucreMaruueckoe BO3NCHCTBME HAa YeNOBEKA YNbTPa3ByKa
6onpiunx yposHeit (100~120 nb) MoXeT BbI3BaTh OBICTPYIO YTOM-
JIEMOCTb, DONb B yUI1aX, TOJIOBHYIO BONb, (DyHKIIMOHANBLHBIE HApY-
WEHUS HEPBHOM 1 CEPAEYHO-COCYANCTON CACTEM.

YnpTpa3syk MOXKET HEiCTBOBATh Ha YeJOBEKa KaK yepe3 BO3-
OYIIHYIO, TaK M-4epes XUIKYI0 U TBePAYIO CPelbl.

HonycTuMble YpOBHY 3BYKOBOTO JABJEHUS B CPEIHETEOMETPH-
4eCKHMX YaCTOTaX COOTBETCTBEHHO PABHBL:

12500 'y 75 b
16 000 Ty 85 nb
20 000 I'u v Bblie 110 2B
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BpenHoe BO3meiicTBME YIAbTPA3BYKA HA OPraHM3M UENOBEKa
MOXET OBITh YCTPaHEeHO MM CHUXKEHO TIOBBILIeHEeM pabouux yac-
TOT, UCKJIIOUEHUEM MAapa3UTHOTO U3IY4YeHMs 3BYKOBOI 3Hepruu,
NpUMEHEeHNEM 3BYKOU3OIUPYHOUIMX KOXYXOB U 3KPAHOB, MeXaHH-
3auMeil U aBToMaTusanuel NpoLeccoB, MCMONb30OBAHHEM AMCTaH-
LUMOHHOTO . YNpaBleHUst YAbTPA3BYKOBBIMU TEXHOJOTMYECKUMU
yctaHOBKaMH. BaxkHoe 3HayeHMe MMEIOT OPraHM3allMOHHO-ILIA-
HUPOBOUNbIe MeponpuaTust (0OyueHUe, MHCTPYKTAX, PAallUoHa-
JN3ALMS PeXKUMA TPYAA M OTAbIXa U Ip.).

HcnonsayeMble 1 3alUMThL OT YAbTPa3BYKa KOXYXH ¥ 3Kpa-
Hbl U3TOTABJIMBANTCS. M3 JIHCTOBOI CTaNM, THOPaTIOMMUHUS (TOJ-
wHHoM [ MM), TEKCTOIMTA MM TeTHHAKca (TOJLIMHOA 5 MM).
DAACTUYHBIE - KOXYXH MOTYT ObiTh M3rOTOBAEHB! U3 HECKOJALKHMX
C/I0€B pe3uHbl 0fMed TONWMHON 3—5 MM. DKpaHbl MOrYT ObIThH
MpO3pavyHbIMH.

3amura OT YNbTpa3ByKa NpH KOHTAKTHOM BO3IEHCTBUM COCTOUT B
NPUHATHAN Mep, [O3BOJISTIOIMX UCKJIIOYNTL KOHTAKT paboTarowero ¢
WCTOUHMKOM. Tak, 3arpy3Ky W BLITPY3KY M3ECNMi CieayeT NpOM3BO-
JIMTh TIPY BLIKITFOYEHHOM MCTOYHUKE YbTPA3BYyKa, a B Cydastx, KOraa
BBIKJIIOYEHME YCTAROBKM HEXENATeNBHO, MPUMEHSIOT Crieluanbubie
NpuUCnocobaeHNS ¥ MHANBUAYALHBIE CPEICTBA 3AIIKUThI ( py4KU ¢ BUb-
POUBOIMPYIOIIYM [OKPBITUEM, PE3UHOBLIC NEPYATKY U T.11.).

Hugppaseykossie konebanus B IPHPONE TEHEPUPYIOTCT 3EMJIe-
TPACEHHUSIMY, HA3BEPXKEHUAMU BYJIKAHOB, MOPCKUMM OYpsaMnI U
wropmamu. B chepe npom3BoaCTBA MX UCTOUHUKAMY SABASIOTCS
KpYNHOrabapHuTHBIE MALUHBl U MEXaHU3MbI (TYpOUHBI, KOMIpeC-

COPBL, TIPOMBILLIEHHbIE BEHTUISLIMOHHbBIE YCTAHOBKH, XOJNOJHO-
| BBICA0YHOE 1 LITAMIOBOYHOE 0B0PYIOBAHME, KY3HEYHOE NPOU3-
BOJACTBO M. JIp.). _

IAuTesibHoe BO3gedcTBe HHMDPA3BYKOBLIX Konebanwit Ha opra-
HU3M 4ejloBeKa TIPHUBOAMUT K [MOSIBAEHUAIO YTOMJISIEMOCTH, TOJOBO-
KPYKEHHUIO, HAPYLUICHMIO CHA, TICUXUYECKUM PAaCcCTPOCTBAM, Hapy-
weHuio nepudepudeckoro Kposoobpalenusl, hbyHKHUU LEHTpaTb-
HOU HEPBHOI CHUCTeMBI U ILieBapenus. Konebauus ¢ ypoBHEM 3BY-
KxoBoro masnenus 6onee 120—130 nb B nuanazore 4acrtot oT 2 10
10 Tu MOTYT NPUBOAUTD K PE3OHAHCHBIM SIBICHUSIM B OpraHu3Me.

JIs1s1 opraHoB AbxaHus onacHsl KoaebaHusd ¢ yactotol 1—3 I'u, ans
cepaua — 3-5, 11st GUOTOKOB MO3ra — 8, st xKenyaka — 5—9 It

OnacHocTb UHGPaA3BYKd yCyryondercss Tem, 4ro kKonebaHusa,
umea 60bIUYIO JJIUHY, PACNIPOCTPAHSIOTCS Ha DOAbUWINE PACCTON-
Rua 6e3 3aMeTHOro ocnabjenus.
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Y POBHM 3BYKOBOTO JaBJI€HWS B OKTABHBIX I10JI0CAX CO Cpejt-
HereoMeTpudecKuMu yactotamu 2, 4, 8 .16 T'u Ko/KHBI BBITH He
oonee 105 ub, a B nonoce ¢ yacrotoit 32 ' — He Gonee 102 nb.

CHinkeHune HebIaronpuaTHoro eosueicTens nHdpaspyka 1o-
CTUraeTcsd KOMOJIEKCOM MHXEHEPHO-TEXHMUYECKUX U MEIMUMHCKHX
MEPOTIPUSITHI, OCHOBHBIMU M3 KOTOPDLIX SIBASIOTCS: yCTpaHEHUe
NpUYUH TeHepaunn WHOpa3ByKa B UCTOYHVKE 0B0opynoBanus (1o-
BBIILICHME )KECTKOCTH KOHCTPYKLIMI); M30SALMSA U NIOT/ICILEHYE UH-
dpaspyka Ha NyTH ero pacrnpocrpaHeHus (NpuMeHeHMe peakTHB-
HBIX TAVILOUTeNel); TPUMEHeHNe UKAMBUAYANbHBIX CPEACTB 3alliin-
Thl (cnelaibHble TPOTUBOIIYMBI) M NPOBEISHUE MEIMUMHCKOI
npodmIakTHKN (NPeaBAPUTSABHBIX M MEePUOAMUESCKHMX MEIMLMH-
CKHMX OCMOTPOB).

IlepBocTenieHHOe 3HavyeHle B Gopube ¢ MH¢pa3ByK0M MMEIOT
METOAbI, CHIXKAKOLINE BO3MOXKHOCTL IO BOSHMKHOBEHUST K ociab-
JieHue B MCTOUHMKE, TaK KaK MeTOHbI, MCTIONb3YIOLIME 3BYKOU3O-
JISLUIO U 3BYKOMNOMIOWEeHHe, Mal03DDEKTUBHBIL.

3.5. OCHOBBI ITOKAPHO¥ BE3OITACHOCTH

3.5.1. CounanbHO-3KOHOMIYECKOE 3HAYCHHE TTOXKAPHOH
oezonachocTH. OCcHOBHbIE NPHYMHEI HOXKAPOB

IToxaps! ¥ B3pPHIBBl NIPUUMHSIOT 3Haaneﬁ5}ibMMaTepnaﬂb-
Hbl# yliepb n B pane cnyqaeB BBI3bIBAIOT TAKENbIE TpaBMbl " T
Oenp nromeit: ,

B Pecny6nuke Benapych B cpennem exeronﬂo‘ BO3HHUKAET
okono 10 TuiC. NOXKapoB U aBapwuii, norudaer OKO.TIO 100 uenoek
u 6osee 1000 Tpasmupyercs.

BOnbIIMHCTBO COBPEMEHHBIX FIPOMbILLIEHHBIX npennpumuw
XAaPAKTEPUIYETCA TIOBLILIEHHOM M0XapHOHA ONACHOCTHIO, TAK KaK
Ha HHUX UCTONb3YETCH 3HAYUTENLHOE KOAMYECTBO JErKOBOCIUIaMe-

" HAWILMXCA M TOPIOYMX XKUAKOCTEH, CKMDKKEHHBIX TOPIOUNX ra-
30B, TBEPJbIX TOPIOYMX MATEPUANIOB, HONBLIOE KOIMYECTBO EMKOC-
Teil ¥ annapaTos, B KOTOPbIX HAXOAATCS MOXapOONacHble IPOLyK-
THI [OJ NABIEHUEM,  Pa3BeTBICHHAs CETh TPYOONPOBOLOB, 6OMb
11ass OCHAWIEHHOCTh [POW3BOACTBA JNEKTPOYCTAHOBKAMH M Ap.
YyalieHUIo OKXapoB B 00IECTBEHHBIX 3AaHUAX U COOPYHEHM-
AX, 8 TAKOKE B XHJIBIX TOMEUIEHNAX CHOCODCTBYET IHPOKOE MUC-
NoNbL30BaHWe B OBITY 2NEKTPOIHEPTUH, PATLNOINEKTPOHUKU U
TENEeBU3UOHHOMN TEXHUKHY U T.A. '
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OCHOBHBIMU NIPUYMHAMY NOXKAPOB SABISIOTCS:

4 X2JIATHOE 1 HEOCTOPOXHOE obpalleHue ¢ ordeM (KypeHue,
ocTasiieHue €3 NPUCMOTPa HarpesaTebHbIX NTpUBOPOB, Pa3orpes
HeTajieil OTKPBITHIM OTHEM U T.M.);

4 HEHUCNPABHOCTb OTOMUTENbHBIX M BEHTUASLIKOHHBIX CHCTEM
(KOTe/ibHbIX, OTONUTEILHBIX NPpUOOPOB, Neyeit u ap.);

4 HEUCIPaBHOCTb NPOM3BOACTBEHHOTO 060PYNOBAHKS U Hapy-
[IEHUE TEXHOJIOTHYECKIX MPOLECCOB ( BBIACNCHUE TOPIOUUX I'a30B,
NapoB, MbiK);

4 CaMOBOCIUTAMEHCHME WM CAMOBO3ropaHue HEeKOTOPbLIX Be-
LIECTB M MaTEPUANIOB NPH HAPYLIEHNH npam/m MX XpaHEHUS 1 Hc-
NONL30BaAHUS;

4 UCKpeHHE B SKTPUUECKMX anmapaTax, MallyuHax;, TOKU Ko-
POTKUX -3aMbIKaHUI# M 3HAUHTEAbHbIE TIEPErpy3Ky NPOBOAOB 1 06-
MOTOK 3NEKTPUUYECKIX YCTPOHCTB, BbI3HIBAIOLLIAX UX HAPEB 0 Bbl-
COKOIf TEMNIEPATYPHI; IUVIOXME KOHTAKThI B MECTaX COEAUHEHHS Npo-
BOJIOB, NPUBOASILME K YBEIMYSHMIO MTEPEXOIHOI0 CONTPOTURICHUS,
Ha KOTOPOM BbIAenseTcsd BOMbII0e KONMYECTBO Terla; 3MeKTphye-
CKas Jyra, BO3HMKAIOLas BO BpEMs IYrOBOM 2NeKTPUUECKOH Chap-

. KM WM B pe3ynbTaTe OLMOOYHLIX Ollepauuif B 3eKTPOYCTAHOBKAK;
INEKTPOCTATUYECKHUE PA3PSAbI, YAaphl MOJHHUM K T.0L.

3.5.2. Teopemqecme OCHORKI ropenHs. Onacnble
tdbakTopnt HoXapa

T'openuem Ha3pIBAETCA CNROXHBIA QUIMKO-XUMUYECKHUTL Tipo-
necc B3aUMOIEHCTBHUS roprouero BEILECTBA U OKMCIUTENS, CONPO-
BOXAROILMICA BbljIeJIEHUEM TeTLIa U M3NyYeHHeM CBETa.

Oxucaumenem B npoieccax roOpeHus OGBIYHO ABIAECTCA razo-
o6pa3Hbm KMCJIOpO,[l, HaxodsuMiics B BO3AYXe, HO TOpeHMe Mo-
KeT ObITb U B cpejie xiopa, 6poMa, 030H2 U ApYrHX OKUCAUTENEH.

Inst BO3HMKHOBEHUS TIpOLECCA TOPEHMsi HEOOXOANMO Halu-
YKe roproYero BeiecTsa, OKNCINTENS W UCTOYHNKa ropenns. [o-
provee BELIECTBO OKMCIUTENL COCTABNNIOT TOPIOYYIO CUCTEMY, a

' UCTOYHMK TOPEHMS BLI3LIBAET B HEil peakuMio OKHUCIeHus (rope-
nust): Ilpn 3TOM MCTOUHUK TOpPEeHUst JOJKEH obnajaTh onpene-
JIEHHbIM 3a11aCOM TeMja M WMEThb TeMIlepaTypy, JOCTATOUHYIO 115
Hayvana peakumu.

Toproune cUCTEMBI MoryT ObITh OIHOPOAHBIMU U HEOJTHOPOA-
nolMu. K xumuuecku 00Hopodubizm OTHOCATCS CUCTEMB, B KOTOPLIX
roplouee BEWECTBO U BO3AYX NepeMetansl Apyr ¢ apyrom. [ope-
HHME TAKHX Fa30- [apo- Wik NbUIeBO3AYILIHBIX CHCTEM HA3bIBAETCS
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xunemuueckum. K xumuuecku neoOnopodusim OTHOCSITCS CUCTEMBI, B
KOTODBIX TOPIOY€ee BEMIECTRBO M BO3AYX He IepeMeLaHbl APYT ¢ ApY-
rOM U UMEIOT TIOBEPXHOCTh pasnena. [Ipy ropeHn XUMHYECKI He-
OIHOPOJHBIX TOPIOUMX CHCTEM, KHCJIOPOX BO3AyXa HErpepbIBHO
1 dYHINPYET CKBO3b TPOAYKTHI FOPEHS K TOPIOYEMY BEILECTBY:
B MecTe XMMHYEeCKOrO B3aUMOAEHCTBASA YYACTRYIOINAX B PeaKim
BeulecTs obpasyercsd 30Ha FOpeHUs, B KOTOpOH MpopearupoBas-
Hie BELIECTBA HArPEBAIOTCS N0. TeMMEPaTyphl rOPeHUsT 1 33 CUET
CBOEro Tellla BOCIIAMEHSIFOT CleNyIolle MOPLMI ellle Herpopea-
FMPOBABIIMX BELLIECTB, TTOCTYNAIOIMX B 30HY TOPEHU 3 CUET M-
dy31n. DTOT BUJ, ropeHus onpenensercs apneHuamMn anddyznm v
TEIUIONTPOBOAUMOCTH U TIO3ITOMY HA3LIBACTCA QuUPPYIUOHHbIM.

BosHnKHOBeHME ropeHus, Kak oTMeyaioch, Yallle BCEro CBs3a-
HO C HarpesaHmeM roproyeil CUCTEMbI ICTOYHUKOM BOCITIAMEHEHUS.
IIpu 3TOM HEPrUsi MOJNEKYNI FOPIOUETo BEILUECTBa U KHMCHOpoLa yse-
JIAYMBAETCI Y NIPU JOCTSKEHUM OTIPEIeSieHHOTO 3HaUYeHMUS MOJIEKY-
JIbI FOPIOYET0 BELUECTBA BCTYMAIOT B COCNMHEHNE C KICTOPOLOM.

IIpouecc BO3ZHUKHOBEHUS TOPEHMS MOXET Ha4aThCsl CO Clie-

LYIOLUX BULOB PEAKIIAM: B ,

/¢ BCTIBILUKY — OBICTPOE OKMCIEHUe roproveil cMecH, He CoXpo-
BOXaKoIleecs 06pa3oBaleM CKATHIX Fa30B;

¢ BO3rOpaHMs — BO3HMKHOBEHME FOPEHUs NOJ BO3EHCTBIEM
HMCTOYHUKA 3aKUTaHUS;

4 BOCIIJIaMEHEHUA — Bo3ropal-me conposomammeec;x 11051B-
NCHUeM TUIaMeHN;

¢ CaMOBO3IOPaHMs — [IPOLIECC 3aropaHus TOPIOYEro BELIeCTBa B
PE3YJILTATE PEIKOTO YBEIMUEHUSI CKOPOCTH 3K30TEPMMUYECKIX peak-
LUAH OT BO3ACHCTBUS TEIUTOBLIX MPOLECCOB OKUCIECHMS WK XU3HE-
[eATeNbHOCTH MUKPOOPraHU3MOB. DTOT HPOLIECC BO3MOXKEH JIULIb
npu TéﬁnoBuﬂeneHmu, :ipeBbl-ma}omeM TEIUIOOTIAYy B OKPYXKalo-
nyio cpeny. CaMoBO3ropaHuio npyu atMocdepHOM I4BIEHUN U TeM-
nepartype MOABEPKEHbl GONbIIIEH YaCThiO BELUECTBA OPraHNYecKoro
[POUCKOXKAEHMs (TOPQ, ONMWIKM, MPOMbIUUIEHHAS BETOMWE U Ap.).
DTi MaTepranbl 061ataloT GONBLION MOPUCTOCTRIO M HMEIOT 6oL
WIYIO- [IOBEPXHOCTh OKMCIeHNs:. [Ipy HenpaBWILHOK OpraHu3aLum
XPAHEHUS TAKKUX MaTepuanon (B M0X0 BEHTUTUPYEMBIX TOMELLEHN-
51X, WraGensx Wik npocTo HaBanom) CO30AI0TCS YCIOBUS, IPU KOTO-
PhIX OPOMCXOIUT CaMOPa30rpeB M CaMOBO3TOPaHME STHX BEILECTB;
CaMOBO3rOpaHMe, COTNpPOBOXKIAKOLIEECS TI0sIBIeHTEM fUTaMeH!, Ha-
3BIBAETCA CAMOBOCHAAMEH CHILEN, ‘
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4 B3pblBAa — YPE3BbiYaitHO OBICTPOE XMMHUYECKOEe TIpeBpaile-
HUe, CONPOBOXAAIOMIEECS BbLISCHMHEM IHEPTUHN U 00pa3oBaHVieM
CXKaThIX Ia30B, CIIOCOOHBIX NPOU3BOJINTD MEXAHHUSCKYEO paboTy.

Taxkum 06pa3oM, BOZHUKHOBEHUE TOPEHMS BELIECTB U MaTe-
PHUAJIOB MpU TEIUIOBLIX BO3AEHCTBUAX C TEMITEPATYPO BbliLE TEM-
NepaTypsbl BOCMNAMEHEHHS XapakTepU3yeTcs KaK BO3ropaHue, a
BO3HUKHOBEHUE rOpEeHUs NMpu TEMIEPATYPax HUXKeE TeMITEPaTyPhl
CaMOBOCMIAMEHEHUS OTHOCHUTCS K NMPOLIECCY CAMOBO3TOpAHHUSL.

HekoHTposiupyemoe ropeHue BHe CNelualbHOro ovara, Ha-
Hocsinlee OBIECTBY MaTepHanbHbi ¥ cOUMaNbHBIN yiuepO, npu-
HATO HA3bLIBATh HOXNCAPOM.

TToxap xapakTepH3yercs psiioM ONACHbIX (PaKTOPOB, OCHOB-
HbIMU M3 KOTODLIX SIBJIIIOTCY: MOBBILLIEHHAs TeMIepaTypa BO31y-
Xa U NpeMETOB; OTKPLITHIA OTOHb M HCKPbI; TOKCUYHbIE MPOAYK-
Tbl FOPEHWMS, B3PBIBbL; TIOBPEKIECHUE U PA3PYLUEHHE 34aHUMN U CO-
OPYXECHUIA.

3.5.3. B3puIBO- M H02K2POOMACHEIC CBOWCTEA BELIECTR

B3pelBo- 1 110XAPOOITACHBIE CBOMCTBA BEILIECTB 3aBUCST OT UX
arperaTHoOro coCTosiHus (razoobpa3Hbie, XUIKME, TBepabie), du-
3UKO-XUMHYECKMX CBOMCTB, YCAOBMI XpaHEHUS 1 TPUMEHEHUS.

I'azbi. OCHOBHBIMY IIOKA3aTENAMH, XapaKTePU3yIOLWMMHU 1O~
JKapHYIO OMacHOCTb rOPOYUX ra3oB, SIBJAIOTCHA: KOHLUEHTpalu-
OHHble Mpeleibl BOCIUIAMEHEHHMS; SHEPTUs 3aXXUraHus; TeMie-
parypa ropeHms; HOPMaibHas CKOPOCTh PAaCNpoCTpaHeHud Ma-
MEHHU U Ap.

Topenue cMecy rasa ¢ BO3AYXKOM BO3MOXHO B ONpeAeieHHbIX
npenesax, Ha3blBAEMbIX KOHYEHMPAUUOHHBIMU NPeOeNamu 8OCHAAME-
nenus. MUHMMasbHbIE 1 MaKcUMasbHble KOHLEHTPaUUH I'OPIOYMX
ra3oB B BO3[YXe, COCOOHbBIC BOCILIAMEHSIThCS, Ha3bIBAKOTCS COOT-
"BETCTBEHHO HMIXKHUM M BEPXHMM KOHUEHTPALMOHHBLIMY Tipefena-
MU BOCIIaMEHEHUS,

Inepeus 3amcueanus ONPENCNseTcs MUHUMANBLHONW 3Heprueit
UCKPH JIEKTPUUYECKOTO. pa3psia, BOCIUIAaMEHSIOIUEH JaHHYIO razo-
BO3AYULIHYI0 CMeCh. BennyuHa 3HEpPrum 3aXKUraHus 3aBUCHT OT
MIPUPOALI rada M KoHUeHTpauuu. HanMeHbliee 3Ha4YeHUe SHEPTUHU
3aKUraHysl rasoBO3AYLIHBIX CMECel COCTaBASeT OEeCATble HOJIU
M/Ix. DHeprys 3aKuraius ABaseTcs OJHON U3 OCHOBHbIX Xapak-
TEPUCTUK B3PBIBAOMACHBIX Cped NP PeLIeHUU BOIMpOCcoB obecre-
YEeHHUS B3pbIBOOE30NACHOCTH MEKTPOOBOPYNOBAHUS U pa3zpaborke
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MeponpusiTU#l 1o NpeaynpexaeHuo obpa3oBaHusl CTaTHYECKOro'
ANEKTPUYECTBA.

Temnepamypa zopenuss — 3TO TeMOepaTypa NPOILYKTOB XUMU-
HYeckoli peakuuy NnNpu ropeHuy cMecu 6€3 TernosbixX norepb. OHa
3aBMCUT OT NPHUPOIb! TOPIOYETro ra3a U KOHLEHTPaLWK ero B cMe-
cn. Hauboablias Temriepatypa ropeHus 1 O0MbLIIMHCTBA ra30B
Cocraenser 1600—-2000 °C.

Hopuansnou ckopocmuio pacnpocmpanenus naameru Ha3blBaeT-
€ CKOPOCTL, C KOTOPO#H ABUXKETCH FrpaHWYHas NOBEPXHOCTh MEX-
Ay cropeslieil ¥ HECTOPEBUIEH YaCTAMM CMEeCH OTHOCUTENbHO He-
Cropesueil. YucneHHO HOpMalibHasi CKOPOCTh PacipoCTPaHEeHU
MnamMenn paBua Konu4ecTsy (00bemy) roproueit cmecnu (V. ), Bol-
Topaioiuedl Ha efmnuiie nnowmany niamenn (S;;) 3a eaMHULY
Bpemenn (1):

v

144 — . IC

p.rn :
Sin £

HopmanibHas CKOPOCTh pacripOCTPaHeHus TUIaMeHH 3aBHCUT
OT NpUpOAB ra3da U KOHLEHTpAalUM ero B cMecu. g 6oabLunH-
CTBa roproYMX razoB HOpMajibHas CKOPOCTb MJIAMEHU HAXOAUTCS
B nipenenax 0,3—0,8 m/c.

HopManbHas cKopoCTh NIaMEHW SIBASETCA ONHON U3 BaXKHEH-
WnX GU3UKO-XUMUYECKUX XapaKTEPUCTHK, ONPENETIOLIMNX CBOH-
CTBa roproyeil cMecH, CKOpOCTb CIrOpaHus M COOTBETCTBEHHO Bpe-
Ms B3pbiBa. YeM Oosblie HOPMaJIbHAA CKOPOCTL MAaMEeHU, TeM
MeHblle BpeMs B3pbiBa i TeM 00Jiee JKeCTKHE ero napaMeTphbl.

AKuakocti. ['opeHUe NerKOBOCINAMEHSIOIUXCS U FTOPIOU KX
KujKocreil NPONCXOAAT TONBKO B TTapoBoii daze. CkopocTh Hc-
NapeHus ¥ KOJMYECTBO NAPOB HaL KUIKOCTbIO 3aBUCUT OT I1pu-
POAbl XUAKOCTH U ¢e TeMIiepaTyphl. IIpn onpenenenHol TeMmne- -
PaType u 1aBICHHH HaJ XXHUIKOCTHIO MOXeT 00pa30oBaTbCs HEKO-
TOpPOEe KONMHUUYECTBO Mapa. DTOT nap Ha3bIBACTCH HACHIEHHBIM.
B cocTostHuM HaCBILIEHHS YACHO UCTApSIIOUIMXCS MOJeKYN paB-
HO yKcny KOHAEHCUPYIOLIMXCA U KOHIIEHTpallKg fapa oCTaeTcs
NMOCTOSIHHOM.

F'openue napoB B BO3AYXE, KAK ¥ ra3oB, BOBMOXHO B OTipelie-
JleHHOM Auvana3ode KoHueHTpauuit. Tak Kak MakcuMasnbHO BO3-
MOXHOE colep:KaHHWe Mapa B BO3AYXE HE MOXET OblTh Oonblle,
YeM-B COCTOSIHMY HaChIMIEHWs, TO KOHLUEHTPALMOHHbIE N1PEeaesibl
BocmaamMeHeHUsd MOTYT ObITh BLID2>KEHbB! Yepe3 TeMIiepaTypy. 3Ha-
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YyeHusa TeMNepaTypb! XKMAKOCTH, NPU KOTOPLIX KOHLIEHTpauus Ha-
CLILIEHHBIX MAapOB B BO3AYXE Hall XXUIKOCTbIO paBHA KOHIIEHTPaLH-
OHHBIM TIpenesiaM BOCIIaMEHEHWS, Ha3LIBAIOTCS HIeMHeparmypHbLMU
npedeaamu socnaamerenia (HKHUM Y BEPXHUM COOTBETCTBEHHO).

Taxum obpa3om, 418 BOCMNAMEHEHUS M FOPEeHUS KUaKocTel
HeoBX0AMMO, YTOOLI KMAKOCTL Obljla Harpera 00 TeMIepaTyphl,
HE MEHbLIEH, YeM HIDKHUIT TeMIepaTypHLIi npejen BoCTiaMeHe-
Hus. TTocne BocnnamMeHeHus CKOPOCThL UCTIApEeHUs JOJIKHA ObITh
JIOCTATOYHOM A7 MOAAEPXKAHWS MTOCTOAHHOTO TOPEHUA. DTH 0CO-
OeHHOCTH FOpeHnsa XUIKOCTEN XapaKTepU3yIOTCsl TEMIEPATYPOit
BCMbIIEK M TEMMepaTypoi BOCIIaMEHEH NS,

Temnepamypoii gcnvtiuky Ha3bIBACTCS HAMMeHbIEe 3HAYEHUE
TeMMePaTypPbl XKUIKOCTH, NPY KOTOPON Hal €e NMOBEPXHOCTHIO 00-
pa3yercs NapoBO3AYLIHAS CMeCh, CNOCOOHAS BCIILIXMBATh OT MO-
CTOPOHHEr0 MCTOYHUKA 3aXuranus. [Ipn 3TOM ycToiuMBOro ro-
pPEeHMS )KUJKOCTH He BO3HUKAET.

TTo TeMniepaType BCIBLIIIKY XKUAKOCTY AENSTCS HA 2e2K080CnAA-
mensiowqueca (JIB2K), TeMnepaTtypa BCIIBILIKHA KOTOPLIX He NPEBbI-
waet 45 °C (cnuptel, aueToH, 6eH3UH U ap.), w coprouue (I 2K),
TEMIepaTypa BCOBILIKA KOTOpbIX O0nee 45 °C (Macma, MasyThl,
TULEPUH M Op.).

Temnepamypoii eocnaamenenus XWIAKOCTH HasblBaeTca Hau-
MeEHblUEE 3HAYEHME TEMIIEPATYPbI )KMAKOCTH, IIPU KOTOPOH MHTEH-
CHUBHOCTb UCMAPEHUsI €€ TAKOBa, YTO 10C/e 3aKUraHNs BHELWHNM
HMCTOYHWKOM BO3HMKAET CAMOCTOATENLHOE TJIaMEHHOE TOpeHue.
Jnsa JIB2K temniepatypa BocriamMeHeHnst o6buHOo Ha 15 °C Bbline
TEMIEPATYPbl BCIBILIKY, a 1151 [ 2K 3Ta pasHuLia MOXeT ocTUraTh
30-35°C.

[TapoBo3ayluHble CMECH, KaK W Ta30BO3MAYLIHLIE, SBISIOTCA
B3pLIBOONIACHBIMM. MX B3pBLIBOONIACHOCTL XapaKTepU3yeTcs napa-
METpaMH, ONPENEN[IOIIUMNY B3PbIBOONACHOCTb TAa30BO3AYIIHBIX
CMECEH, — JHEpruei 3aKMravus, TEMIEpPATYpoOW ropeHus, HOp-
MaJIbHOI CKOPOCTbIO PaclpOCTpaHEenMs MUIAMEHH U Jp.

Trepasie semectsa. [Toxkapras onacHOCTb TBEPIBIX TOPIOUMX
BELLECTB M MaTepHaliOB XapaKTepu3yeTcs: TEMJOTBOPHOM Cr1ocob-
HOCTbIO | KT BeLlEeCTBa, TeMIlepaTypOil ropeHMs, caMoBOCIIIaMe-
HEHUS ¥ BOCIUJIAMEHEHUS, CKOPOCTHIO BLIFTOPAHHUS U CKOPOCTHLIO
pPachpOCTPaHEeHUs FOPEHUs NO NOBEPXHOCTH MATEPUAJIOB.

I, TToxkapo- ¥ B3pbIBOONACHBIE CBOCTBA TIbIIEH onpede-
JISIIOTCSl KOHLEHTPAUMWSAMU NbLIEBO3AYWHOM CMeCH, HalndueM Uc-
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TOYHMKA 3aXHTraHWsg ¢ AOCTATOYHOM TEeTIOBOM dHEprueit, pasme-
pPOM TBUTKMHOK U Jp.

Menkue 4YacTMUBl TBEPIBIX T[OPIOYMX BEILECTR  pasMepoM
107° 1077 oM MOTYT JONTO€ RPEMSA HaxXOANTHCS B BO3lYXE RO B3BE-
HIEHHOM COCTOSIHUM, 06pa3yst JUCNEePCHYIO CUCTEMY — a3pOB3BECh.
I BocrraMeHeHUs! adpoB3BECH HEOOXOIUMO, YTOObl KOHLIEHTpA-
UusT bUTK B BO3/YXE Obl1a HE MEHbLUE HUXHErO KOHLIEHTPALIMOHHO-
ro pedesa BocruiaMeHenns. Bepxuuil KOHIEHTPALMOHHLIN Mpenen
BOCIITAMEHEHNs MBLUTEBO3AYILIHON CMECH B GOJBIIMHCTBE CIyYyaes
SIBASIETCS OYEHb BHICOKUM W TPYAHOLOCTIDKMMBIM (st TopdsaHoii
el — 2200 r/M3, caxapHoit nyapsi - 13 500 I‘/M3).

TennoBasi 3HEPTUA MCTOUHMKA 32XKHUTAHUA 1S BOCIIAMEHe-
HUSs ObIASBO3AYLIHON CMECH A0JKHA ObITh [OpAKa HECKOJIbKUX
MIOx u 6onee.

B 3aBucMMOCTH OT 3Ha4YeHUS HWKHEr0 KOHUEHTPALHNOHHOIO
rpejesia BOCITAMEHEHUs NbUTY NOAPa3ieAsOTCs Ha B3pbiBOOHAC-
Hble U froxapoomnacHble. K 83psigoonacnsim OTHOCATCS TBUIA C
HUXXHUM KOHUEHTPAUVOHHBIM [IpEefe/sioM BOCILIaMeHEHUS [0
65 r/M3 (mBUIb Cephl, Caxapa, MYKHU), a HOXCAPOOHACHbIM — TIBUIN C
HIVDKHUM TIPENesioM BOCIUIAMEHEeHUs Bblile 65 F/M3 (rabaunas u
IpeBecHas I1bUlb).

TToxkapHyi0 O1aCHOCTb BELIECTB ¥ MaTePHANIOB XapaKTepU3yIOT
¥ TAKWe CBOIICTBa, KaK CKJJOHHOCTh HEKOTOPBIX BELLIECTB M MATePH-
0B K 3JIEKTPU3ALMK 1 CAMOBO3TOPAHUIO IIPH COTIPUKOCHOBEHUN
¢ Bo3ayxoM (docdop, cepHUCTRIE METAJUIBL U Ip. ), BOJOM (HaTpuid,
KaIuit, KapbuT Kajibuus W Ap.) ¥ APYT ¢ APYroM (MetaH + XJop,
430THAs KMCOTA + JpeReCHbIe ONWIKYU U T.1.).

[ToxapHas ONacHOCTb HE FOPIOYMX BELIECTB U MaTEepUaJoB
OMnpefenseTcs TeMNepaTypoi, Mpy KOTOpoit oHM obpabaTeiBaroT-
csl, BO3MOXKHOCTBIO BbLACICHUS UCKD, IJIAMEHH, JIYYUCTOrO TeIlla,
a TAKXe roTepeil Hecylleil Cnoco6HOCTU M pa3pyLieHueM.

3.5.4. Kareropuu nponu3BoJCTs
110 B3PbIRO- U HOKAPOONACHOCTH

B3pI>IBO~ U 110XXapooIllaCHOCTL TIPOM3BOACTB ONMPEHCHSCTCA
TEXHOAOTHAMHU, B KOTOPBIX UCHOAL3YIOTCA WIW MOTYT 06pa30m>1-
BaTLCS BELLECTBA, MaTepHabl UM CMECH C ONIPEACICHHBIMU B3Dbi-
BO- 1 NOXKapoonacHhIMu CBOMCTBAaMM. boJiee BbICOKYIO ONACHOCTh
APEACTABAAOT TEXHONAOTIUH, B KOTOPLIX NCITIONL3YIOTCA BEIUECCTRA,
cnocobHbIE O6pa3OBblBaTb B3PbIBOOTIACHBIE CMCCH C BO3AYXOM
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(ropiodme rasbi, JEFKOBOCILIAMEHSIOWMECS. 1 roprovie )KI/L[LKOC-
TH, NMbUICBUAHbIE TOPIOYHE MATEPUAILI U T.IL).

TIpon3BoacTBa B 3aBUCMMOCTH. OT MPUMEHEHUS WM. XpaHe-
HMSl HA HMX MaTepUaOB U BEIUECTB MO B3PLIBO- W MOXapoonac-
HOCTU MOJApa3feNnsaorcs Ha nath kareropuii: A, b, B, I"'u JI.

K KaTeropuu A OTHOCATCH B3pbIBOONACHDLIE IPOU3BOACTBEA,
B KOTOPBIX OPUMEHSAIOTCS [OPIOUME. Fa3bl U JIEFKOBOCIJIAMEHSIO-
LIMeCs XXUIKOCTH ¢ TeMIiepaTypoi Berbliky He Honee 28 °C B Ta-
KOM KONMYECTBE, YTO MOTYT 00pa3oBbIBATh B3PbIBOONACHbIE napo-
ra3oBO3YLUHbIE CMECH, TIPY BOCIIAMEHEHHH KOTOPBIX B noMeLe-
HUU pa3BUBAETCSt M3BBLITOUHOE NaBJIEHNE B3PbIBA, MPEBbILIAIOLIEE
5 kIla, a TakKe BelIECTBA M MaTepUasbl, CNOCOGHDBIE B3PLIBATHCH K
ropeTb Npy B3aUMOAEHCTBHM C BOLOW, KUCIOPOAOM BO3IyXa WIH
ADYT C APYroM B TAKOM KOJIMYECTBE, MPU KOTOPOM N3BBLITOYHOE 1aB-
JIeHUWE B3DPbIBA B NOMeELIEHUN NpepbiliaeT 5 klla. '

KkaTteropun B OTHOCATCH B3pbIBOONACHBIE IIPOM3BOACTBA,
B KOTOPBIX MTPHMEHAIOTCS FOPIOYME MbUIM WM BONXOKHA, JIErKo-
BOCILUIAaMEHAIOILMECH XUAKOCTH C TeMAepaTypoi BCibluKky 6omee
28 °C B’ TakOM KONUYECTBE, YTO MOTYT 00pa3OBLIBATECH B3PhIBO-
OTIacHbl€ MMbUIE- U NapOBO3LYLUHBLIE CMECH, TIPY BOCIIAMEHEHUHU
KOTOPHIX B :DOMEIICHUK pa3BMBaeTCA WU30LITOYHOE HABNEHUE
B3pbIBa, Npesblmaomee 5 klla. B

K xaTeropuu- B oTHOCATCS MOXAPOOIACHBIE  [IPOU3BO.-
CTBa, B KOTOPBIX NCOOMb3YIOTCA MOPIOUIE U TPYAHOTOPIOUME XK JI-
KOCTH, TBEpPABIE.FOPIOUME ¥ TPYAHOTOPIOYME BelleCTBA U MaTepu-
asibl (B TOM YHCJIE MBUIM ¥ BOJOKHA, BELECTBA 1 MaTepHUabl, CIIo-
CcOOHBIEe NIpY B3aMMONEHCTBUA C BOAOMR, KUCTOPOLOM BO3yXa WUAM
APYT C APYrOM TOJBKO TOpeTh NPH YCIOBUM, YTO HOMEIleHUs, B
KOTOPBIX OHM MMEIOTCSI, He OTHOCSTCS K KaTeropuu-A u b.

K kateropuu T oTHOCATCH NpOM3BOICTBA, B KOTOPBIX MC-
NOJb3YIOTCS HEropUMe BEILECTBa W MaTepHaibl B ropsyeM, pac-
K&NE€HHOM WM PACIIIABAEHHOM COCTOSIHUM, 00paboTKa KOTOPbIX
COIPOBOXAAETESA BHIIETEHUEM NYYUCTOFO: TEMNa, UCKp ¥ ThaMe-
HW; TOPIOYME Ta3bl, KUJAKOCTU W TBEPIbIE BELIECTBA,: KOTOPbIE
CXKUTAKOTCS UM YTUIIN3YIOTCS B Ka4eCTBe TOMNMBA. ‘

Kkateropuu [ OTHOCATCS NPOM3BOACTEA, B KOTOPHIX MCHOJ]L—
3YIOTCH HETOPIOYME BEILECTBA U MATEPUanhl B XONOLHOM COCTOSHUM.

: KateropuponaHue npoM3BOACTE 11O MOXapo- U B3pHIBOONACHOC-
TH-UMeeT BAKHOE 3HAYSHME, TaK KaK B 3HAYUTENbHON CTEMEHN ITo-:
3BOJISICT ONpEAEIUTb TPeBOBAHMSI:K 3aHMI0, €T0 KOHCTPYKLIMM 1 TTNa-
HUPOBKE, K PEXIMY ¥ 3KCIUIYaTALMM 0G0PYIOBAHYS, [IPABIIBHO Op-:
FaHNU30BATh NOXAPHYIO OXpaHy. U €€ TEXHHUYECKYIO OCHAIEHHOCTh.
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3.5.5. Ilpunnunst, cnocodsl U cpeicTea obecnedenns
oK apHoit 6e30HacHOCTH

Hoxcapnaa 6esonacnocmo OTIpeiensieTcs Kak CocToaHue 061 “
eKTa, [PU KOTOPOM MAaKCUMAbBO MCKIIOYAeTCs BO3MOXHOCTD 110-
XKapa; a B ¢/lyyae ero BO3HMKHOBEHUS MPefOTBPALIAETCS BO3AeH-
CTBHE Ha MoJcil onacHbIX DaKTOPOB TOXApA M 0BecnednsacTCs
3AIMTA MAaTEPUATbHbBIX HEHHOCTEHH.

TakuM ob6pa3oM, roxapHas 0e30nacHOCTb 0fecneuuBaeTcs
KOMILIEKCOM MEpONPUSITUI, MPEefOTBPALUAIOIUHMX BO3HMKHOBEHMHE
1I03Kapa, ¥ CUCTEMOM NoXKapHoit 3aliuThl, obecrieynBalolieit yenew-
HY10 60p b0y ¢ BOZHUKIUMM MOXKAPOM WK TIOCEACTBUAMM B3PhiBa.

[IpenoTepaiieHune noxapa JOCTUraeTCs KOMIeKcoM npodu-
NaKTHYECKHX Mep, UCKITIOUAKIUX 00pa3oBaHue roproyueil cpeasl,
MCTOYHUKOB 32XKUTraHus, NMOAAEePXKaHUEe TeMIEepaTypbl roproveii
cpellbl U AaBjeHUs B Hell HYXKE MaKCUMANBLHO NOMYyCTUMOM,

[IpenoTspatieHne obpazoBaHus ropioueil cpeast obecneynsa-
eTcs pernaMeHTalned ROMYCTUMbIX KOHLEHTpaUMit rOpIOYMX ra-
30B, NIAPOB M B3BECEH B BO3MYXE, a TAKXKE KMCIOPOJA MU IPYrux
OKHCAUTENei. ' ‘ S

IIpenorspalueHye o6pa30oBaHus B TOPHOUEil Cpele WCTOUHU-
KOB 3aXXWUraHusl JOCTUraeTcsd COOTBETCTBYIGWIMM WCHOJHEHUEM,
NpUMeHEHUEeM U PEXHMMOM IKCMNAYATALMKH MaUlMH ¥ MEXaHU3MOB,
MaTepranoB M U3LEAUH, KOTOPbIE MOTYT ABARTLCS MCTOMHUKOM 3a-
JKUTaHUs, MpYMEHEHHEM COOTBETCTBYIOLIETO 31eKTPpOObOpYyLORa-
HUS U TEXHOJIOTHYECKOrO HPOLECCA; YCTPOUCTBOM MOJHME3alM-
Tbl 34aHUH ¥ COOPYXKEHHUIN; perlaMeHTauueil gonyctuMoi teMe-
paTypbl HarpeBa I[IOBEpXHOCTeH O0OpYNOBaHUS, JIOMYCTUMOMI
SHeprueil HCKPOBOIro pa3piana; JIMKBUAALMEN YCIOBUI AN Teruto-
BOTO, XMMIMECKOTO ¥ MMKDPOGHOAOTMYECKOr0 CaMOBO3rOpaHHs
-0BpaiialoUIUXCst BELIECTB, MATEPHANOB 1 U3ACHIA. )

K npodpunaktuHecKuM MEpaM TAKCKE OTHOCATCS: TIpUMeHeHMe
'HErOPIOYHX K. TPYAHOTOPIOUYX BEUIECTB M MATEpHanoB; OrpaHuye-
HME KOJWYECTRA FOPIOYMX BEILECTS, [1PEAOTBPALEHHE PACIIPOCTPa-
HEHHA N10Xapa 3a NPeae/bl 04ara; NPUMEHEHNE KOHCTPYKUM 06b-
€KTOB C PeriaMeHTHPOBAHHBIMU NpeienaMy OTHeCTOMKOCTH H To-
_PIOYECTH; CO3AAHMUE YCIOBUIM ANS 3BAKYALMY JIIOACH; TIPUMEHEHHE
CpEJCTB 33LUMThl JFOOEH M CUCTEMbI TIPOTUBOHABIMHON 3alLKTHI;
nprMeHeH e CPEeACTB. NOKAPHOH CHIHANM3aUMU U CPEACTB W3Be-
EHHs O TOXKAPe; OPraHu3aLumst OXKapHOU OXpaHbl 00BbeKTa U Ap.
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OrpaHuyeHne KONM4ecTa rOpIOYMX BELIECTB. JOCTUTAETCA per-
JIAMEHTaLMel MX KOIM4YecTsa (Macchl, 06beMa), HalU4HeM aBapuit-
HOFO C/IUBA, TIEPUOANIECKOH OUMCTKOM NOMeileHui, KOMMYHUKa-
LM ¥ aninapaTtypbl OT TOPIOYKX OTXOJIOB, pellamMerHTaleit pabounx
MECT, Ha KOTOPbBIX MCIONbL3YIOTCS MTOKAPOOTIACHbIE BEILLeCTBA, U Jp.

WN3onsauus roproueit cpenbl obecneunsaeTcs MaKCHMallbHOT
MeXaHU3auueH 1 aBToOMaTn3allei TeEXHONOFHYEeCKMX TIPOLIECCOoB,
MPUMEHEHHUEM JUIst NOKAPOONACHBIX BELIECTB FEPMETU3UPOBAH-
HOrQ 000pYnOBaHUA ¥ Taphl.

IIpenoTspaluenie pacnpocTpaneHus noxapa obecrieyupaeT-
€5 YCTPONCTBOM NMPOTHUBONOXAPHBIX TPerpaj {CTeH, 30H, N04COB,
3aLIMTHBIX 1T0JIOC, 32AHABECOB M T.11.), NPUMEHEHUEM CPEeACTB, fipe-
JOTBpallarollX MJIM OFpaHMUMBAIOLLUMX pa3MTUE, pacTeKaHue
SKUIIKOCTEH MpHU noXape, 1 p. »

[IpodunakTnueckyue Mepbl MO MPefOTBPAILECHUIO MOXKApOB
YCIIOBHO MOXKHO Pa3feniTh Ha OPraHM3alMOHHbIE, aKCnaAyaTaum-
OHHBIE, TEXHHUYECKHUE U PEXXMMHBIE. '

Opeanusayuuonmste Meponpusmus 110 08eCneYeHuo noxapﬁou
6e30nacHOCTH BKIIOYAIOT MHMOPMUPOBAHUE TIEPCOHANA 1 TPAX-
IlaH O MpaBuiax MoxapHoi 6e30nacHOCTH; pa3paboTKy HOPM U
npaBun Ho nNoXapHoi 6e30NacHOCTH, MHCTPYKLIUN O ropsaake pa-
60THl ¢ NMOXAPOONACHHIMY BelIeCTBAMI Y MaTCpMaJIaMI/I nosene-
“HUU RI0JeH 1pY BO3HMKHOBEHMHU T10Kapa.”

rcnayamayuorisle Meponpuamua  NMpeycMaTpiuBamT COOT-
BETCTBYIOIUYIC 3KCIIyaTalMiO 000pya0BaHNS; . conepmane 34a-
HUR U TEPPUTOPUH.-

Texnuueckue mepvt 3aKII04AIOTCS B co6moJ1eHm4 NPOTURONO-
XaPHBIX HOPM TIPK COOPYXKEHUH 3JaHWl, YCTPOICTBE OTOIIEHHs
M. BEHTHJIALMHU, BbIOOpE U MOHTaXe 000pYyIOBAHUS, YCTPOMCTBE
IrPO303aliThl M 3a1UUTH OT.CTATUYECKOTO DJIEKTPUYECTBA.

Pexcumnnbie meponpusynys HanpapieHs Ha OorpaHudeHue Win
3anpelueHue pa3seieHus OrHA, ITPOU3BOJICTBA 3NEKTPO- U Ia3ocsa-
POUHBIX paboT, a TAKXKE KYypeHWs B HEYCTAaHOBICHHBIX MECTaxX M Ap.

3.5.6. IIpOTnBonO)Kapuue’ MepOotpuATH
B CHCTEMAX OTOMJIEHHS, BEHTWIALMHE, OCBeIeHHs
H B 9JICKTPOYCTAHOBKAX

Hanbonee He3onacHBIMI B IOXApHOM OTHOWIEHUU SBISAIOTCS
LEHTPAILHbIE CUCTEMbI- OTOTUIEHNSI 11 BO3MYILHOE KanopudepHoe
otorueHue. JIbIMOBLIE TPYObI KOTENBLHbIX U APYTHe IbIMOXObI, U3 KO-
TOPbIX MOTYT BbITEKATH UCKPbl, OBOPYLAYIOTCH CKPOYJIOBUTENSIMU.
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3auinTa ot paclpoCTpaHeHmns . IUIaMeH! B BeHTWISILIMOHHBIX
YETaHOBKAX JOCTUraeTCsl C MOMOILIbIO OTHENperpaanTenei, 6pcT-
PONENCTBYIOLIMX 3aCNIOHOK, oTceKaTeneil u T.m. IeficTBue ore-
mperpaanTeieil OCHOBAHO HAa TOM, YTO CTPYs TOPIOYEHi cMecH pas-
OMBaeTcs Ha DONbIIOE YUCIO CTPYEK C TAKUM MajlbIM JUAMETPOM,
MPU KOTOPOM TIAaM$ B3phiBa PACAPOCTPAHSITLCA HE MOXET.

Jna obecneueHys B3pbIBOIIOXapPHOM 6€30TIACHOCTU BO B3PhI-
BOOMNACHLIX CpefaX (B3PbIBOOMACHBLIX ITOMEIIEHHSX U OKOJIO
B3PBIBOONACHBIX HApPYXKHbIX YCTAHOBOK) MPHUMEHSETCH TOABKO
83pbleosAUUUICIIHOE IACKIMPoobopydosanue.

Bzpbizo3auiuueHHoe 31eKTpoofopyoBaHNe pa3lendeTcs Ha
B3PLIBOHEPOHULASMOE, MOBBILIEHHON HAAEKHOCTH IPOTUB B3Pbl-
Ba, MACJIOHAKOIUTENbHOE, TIPOAyBaeMOe, CAEIMANBHOE U 1P,

Bo espsigonenporuuaemom snexmpoobopydosanuu ero 060104-
KW MOTYT BbLIREPKUBATh HauboQubliee JaBleHUE B3phIBA NPH MO~
najaHuy BHYTPb 000N04EK [OPIOYMX [a30B, 1apOB W MbUIH, a TaK-
 Ke He JOIMYyCKAKOT IIepelayy B3phiBa BO BHEIIHIOK CpeLdy.

B o6opydosarnuu nogsiueHnoi HAOeHCHOCINU RPOMUE 83Dbl8A VIC-
KJII0YAeTCA BO3MOXHOCTH MCKPEHUS, BO3HWUKHOBEHHS SJEKTpU-
YeCKOM JYTU 1 OMACHBIX TEMIEPaTyp Harpena.

‘B macronaxonumensiom . 060pydosanuy VCKPSIIIMECs U HeEuc-
KPALIAECS YaCTH MIOTPYKAKOTCH B MACJIO TaKUM 00pa3oM, YTOObI He
OblJI0 COMMPUKOCHOBEHYS 3TUX YaCTel CO B3PhIBOONIACHOM CPEenOiA.

[Ipodysaemoe 1oJ U3OLITOYHBIM JaBIEHUEM 31eKmpoobopydo-
ganue TOMELIAETCA B IMOTHO 3aKPEITYI0 000H0YKY, NIPOLYBAEMYIO
YHUCTBIM BO3AYXOM, 4YTO HMCKIIOYAET ero COIPHUKOCHOBEHHE CO
B3PbIBOOTIACHOM CPENON.

B cneyuansinom obopydosanuu UCIONB3YIOTCS Takye MPUHLIU-
TTbl, KaK MpUMeHeHHe W30bITOYHOTO NaBNeHMUs BO3MYXa WK UHEPT-
HOro raza 0e3 NMpoAYBKY, 3aroJHeHNE 000JI0YKH U1 TOKOBEIYLINX
4yacTel 3NOKCUAHBIMM CMOJIaMHU, KBAPUEBLIM NECKOM U T.11.

H751 UCKMIOUEeHMS T10XKAPHO 0MaCHOCTH 3JNEKTPUYECKUX CBe-
TWILHUKOB M OCBETUTEILHBIX YCTAHOBOK UX BBIOOD MPOU3BONT-
CS NUCXOMs1 U3 YCIOBMI 3KcriyaTalium. JIaMIibl HaKaJaMBaHUs B I10-
XKApHOM OTHOWEHUM Gojlee OnacHbl {TEMIIEPATYpPa TTOBEPXHOCTH
nocturaetr 500 °C), dyem razopaspsiaable Jdamnbel (4050 °C).
CBEeTUJIBHUKU MOTYT OLITh OTKPBITHIC, 3aLIULIEHHbIE {TaMIIBl 3a-
KPbITbl CTEKNAHHbIM.KONNAKOM), AILICHENPOHULAEMbIE U B3PbIBO-
32U LICHHBIE, .
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3.5.7. IloxxapHas CHPHATM3AUMSA

ToxapHas curHanu3auus MpUMeHseTcs 1S CBOEBPEMCHHO-
FO ONOBELUEHHKS O BPEMEHU ¥ MeCTe 1oXKapa U MPpRHATISE MEP NO
ero TMKBUAALMH.

Cucrembl NOXapHOW CUTHANIU3ALIMKM COCTOST M3 MOXKapPHbIX
u3Bellatenel (IaTYNKOB), JUHWI CBA3U, NPUEMHONM CTaHUMMU, OT-
Kyla CUrHajl O ToXKape MOXET [epefaBarbCcid B NOMELUCHUS No-
JKAPHBIX KOMaHI.

DiieKTpUUecKast MoXapHas CUTHaIM3auMs B 3aBUCHMOCTH OT
CXEMbl COEIMHEHNST U3BelUIaTe el C MPUEMHOI CTaHUMeit noapas-
IENSeTCs Ha JIYYEBYIO U KOMbLEBY, WAK WeiidHY10.

[Ipu ayuesoii cxeMe OT NPUEMHON CTAHIIMK K KAaXIOMY M3Be-
IATEe 0 NOABOAUTCS OTAENbHAS NPOBOAKA, HA3bIBAEMast JIYUOM.

[Ipu koavyesoii (wneiigpnoiil) cxeme Bce wWsBelaTeNM MOLCO-
eIMHAIOTCS T10CNEI0OBATENbHO B OAMH 001K ipoBoa, 06a KoHLA
KOTOPOTO MOJBOJSITCA K MPUEMHON ctaHlinu. Ha KpymHeix 06b-
€KTax B [IPMEMHYK CTAHUMIO MOXET BIJIIOYATHCSI HECKOJbKO Ta-
KUX MpPOBOAOB waM uuteiidos, a B ogunH 1wneiid Moxer ObiTb
BKIOYeHO J0 50 u3seinaTenei.

IMoxapHbie U3BEILATENN MOTYT OBITE pPyuHble (KHOTKY, yCTa-
HOBJIEHHBIE B KOPUIOPAX MM JIECTHUUHBIX KJIETKAX) ¥ aBTOMATH-
yeckue, KOTOpble npeodpasyloT HeaneKTpudeckue QH3nueckue
BEJIWYMHBI (M3NYUYeHHEe TEMIOBOM ¥ CBETOBOM 3HEPIMH, ABMKEHNUE
YaCTULL AblMa M Ap.) B DAECKTPMUECKHE CUTHANbLI OnpeneNenHo
$opMBl, niepellaBaemple 0 NPOBOJAM Ha IIPHEMHYIO CTaHLIMIO.

M3Bewareny rnoapasfiensiorcst Ha napamempuyeckue, B KOTO-
PBIX HE3JIEKTPUUECKHUE BENMYUHBI NpeodpasyloTcs B 3jeKTpUue-
CKMe, U 2eHepamopHbie, B KOTOPbIX U3MEHEHHE HedJleKTpHYecKoR
BEJIMYMHbBI BBI3BIBAECT IOSIBJIEHNE CODCTBEHHOW 3JIEKTPOIBMXY-
el CHnbl.

Tlo npuHUMMY NeHCTBHUS M3BEIATEAN MOTYT ObITh TEMJIOBbIC
(6uMeTannuyecKue, TepMONapHble, OAYIIPOBOAHMKOBKIE U Ap.),
CBETOBLIE, IbIMOBLIC, YTPA3BYKOBLIE, KOMOUHUPOBAHHbBIE U T.M.

3.5.8. IIpoTHBONOXKApHEIE MEPORPUATHS B 3NAHUAX

TToxapHas 6e30mMacHOCTL 30aHUM ¥ COOPYXKEHUIH B 3HAYM-
TENLHOM MEPE OINPERE/sieTCS BO3ropaecMoCTbiO CTPOUTENbHBIX Ma-
TEPHUANIOB U KOHCTPYKUUH, pa3MepaMu 3AaHUM, UX pacnioNoXKeHu-
€M, @ TaK)Ke OFHECTONKOCTLIO.

319



ITo BO3TOpaeMocCTH CTPOUTEILHbIE KOHCTPYKINM NOApa3aes-
IOTCSl Ha He2opiouue, KOTOpble MoJ BO3AEHCTBMEM OTHS UAU BLICO-
KUX TEMIIEPATYp HE BO3rOPaKTCA ¥ He 00yriusatoTcd (6eToH, Kup-
1Y, METANNLL); mpydHozopioHie, CTIOCOOHDIE BO3TOPATLES U TPO-
JOJKaTh TOpeTh TOJbKO TPW [TOCTOSHHOM ‘BO3ACHCTBUM TiO-
CTOPOHHEro MCTOYHHMKA 3aKMraHusi (ApeBecHHa, MPoNUTaHHasl
MY TTOKPbITas OFHE3AMMTHLIM COCTABOM), U 20proviie, KOTOpble
CAOCOOHBL! CAMOCTOATENLHO FOPETH MOCAE YIAREHUST UCTOYHUKA
3aKUraHusa (Jecomatepuanst, OUTYM 1 4p.).

K uMCcny OCHOBHDBIX XapaKTepUCTUK CTPOUTENBHBIX KOHCTPYK-
LUWiT OTHOCUTCSA OTHECTOMKOCTL M pa3Mepbl paclipoCTpaHeHUs 1o
CTPOUTETbHBIM KOHCTPYKIUAM OTHSA.

Oznecmoiixocms onpefeaqaeTcst KAK CHOCOBHOCTL CTPOUTENb-
HbIX KOHCTPYKUUA CONPOTUBIATLCA BO3ACHCTBUIO BLICOKOI TEM-
nepaTypbl B YCAOBUAX [OXapa M BHIIOAHATH NPU 3TOM CBOU
oObluHble SKCMAyaTaUMOHHbBIC QYHKIMU. Bpems, nNo ucTeueHUU
KOTOPOrOo KOHCTPYKLMS TepseT HECYLUYK WM OTpakaalulylo
cMocoOHOCTb, Ha3bIBAECTCA Hpedeaom 0eHecmolikocmy U U3MEpSEeT-
Cs1 B 9acax OT Hayala UCIBITaHUs O BOZHMKHOBEHHSA B KOHCTPYK-
LK OJHOTO U3 CERYIOLIMX TPU3HAKOB:

¢ 00pa30BaHMsA B KOHCTPYKUMM. CKBO3HbBIX TPELMH WIH OTBEp-
CTHiA, YEPE3 KOTOPBIE MPOHMKAIOT NPOAYKThl FOPEHUS WK NAaMS;

4 roBblUIEHHAsT TeMIlepaTypa  Ha HeoGOorpeBaeMoOUl roBepx-
"HOCTH KOHCTPYKUWH B cpeaHeM Gonee ueM Ha 140 °C;

4 OTePsl KOHCTPYKIIMEH HeCcylei CHOCOOHOCTH.

. [lpedeast pacnpocmpanenus 110 CMpoOUINeAbH6IM KOHCIIPYKUILAM
0zHA OTIPENEIAIOT PazMEPLl MOBPEXIEHNUA KOHCTPYKLUM B CaHTH-
MeTpax BCAEACTBHE €¢ FOpeHUs 3a NpefeaMU 30HSI Harpesa.

K npOoTUBONOXapHBIM MepONPUATHSIM Ha TIPOMBIILTEHHbBIX
OpeanpUaTUIX U B 3JaHUSAX, APUMEHIEMbIM C LIEJbIO OTpaHnye-
HUA paclpocTpaHeHMs M pacliUpeHus moxapa, OTHOCATCA: 30-
HUPOBAHUE TEPPUTOPUHN NPEANPUATUS, YCTPOUCTBO NPOTHUBO-
[OKAaPHBIX pa3pbiBOB; YCTPOUCTBO PA3NMUYHBIX MPOTHBONOXKAP-
HbIX niperpal (6paHaIMay3phl, NEPeropoaKu, IBEPH, BOPOTA, JTI0-
K1, TaMOypPHl, LUTIO3BI, NPOTUBONOXAPHBIE 30HbLI, BOINSHbLIC 3a-
BECBbl U Ap.).

. 3oHuposarue TEPPUTOPNUM TipelriojaraeT TpyNIupoBaHiie
NPOM3BOACTBEHHBIX OOBEKTOB IPEANPUATHUS, POIACTBEHHBIX TI0
byHKUMOHANBHOMY Ha3HAYEHUIO W NPU3HAKY MOXAPHOU omnac-
HOCTH, B OTAeIbHBIE KOMIIEKChl. C yueToM penbeda MeCTHOCTU
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M pO3bl BETPOB OOBEKTHI C MOBBILIEHHO!N MOXAPHOI OMACHOCTHIO
pACNOAAraroTCs C MOJABETPEHHOIT CTOPOHBI 10 OTHOLIEHHIO K 00b-
eKTaM C MEHbLIEH T0XapHOW OMACHOCTHIO.

Hpomueonosxcapnvie paspviést MEXY 30aBUSAMHK yCTaHABAMBA-
10T 1A APERynpexaeHus pacupocTpaHenus oXapa ¢ OAHOTO
3haaHus Ha apyroe. [Ipu nx onpeneneHun yuuTbIBAIOT CTENIEHb Or-
HECTOMKOCTH 31aHHUIA.

IIpoTuponoxapHas nperpajia B Buae 6pau6may3pa npeacras-
AsteT co00Il MNyXYI0 HEroplovyto CTeHY C NpeieioM orHecToNKocC-
TH He MeHee 2,5 4, nepeceKalowlyo 31aHue BAOAb WK nonepex.

BpannMayap ycranaBnupaetcst Ha dyHIaMeHT 30aHUS M BO3-
BLILUAETCSl Hal KpOBAEH, MPENITCTBYS pacCNpOCTPAHEHUIO OrHS
TipM ToXape.

IIpomueonoscapnste 30nbr YCTPAUBAIOT B TEX CIyyasax, KOraa
M0 KaKuM-T160 NpuIMHaM yCTPOHCTBO DpaHIMay3pa HEBO3MOX-
Ho. 30Ha npejcTaBafer coO0H HEropiovylo MOJIOCY MOKPBITHS
IWUPUHOH 6 M, riepeceKatolyto 3AaHNE MO BCel AIHHE UK LWUPU-
He. [Ipenen OrHECTONKOCTU HECYIUUX KOHCTPYKUUN TIpPOTHBONO-
JKapHbBIX 30H JOJKEH COCTaBISTh 4 4, a NepeKphITHI — 2 Y.

IIpy npoexkTupoBanuu 3JaHUil [IPeayCMATPUBAIOTCS MYTH
SBAKYALMI JIOLEH: 3BaKYaLMOHHbIE BBIXOMB!, OXAPHBIE NECTHM-
IIbI, OTHECTOHKHE NCCTHUYHbIE KACTKHU, CrieunalibHbie ﬁaJlKOHH,
MIOWAAKY U IEPEXOLbL. »

Iis yraneHus IbiMa U ra30B U3 ropALUMX TOMELIEHU npeny-
CMaTpUBalOTCH CleUUANLHbIEC AIBIMOBBIE TIOKH, KOTOPbIE YCTAHaB-
JUBAIOTCA  B. NOABAJIbHBLIX TIOMELLEHUAX, B TIEPEKPLITHAX CKJal-
CKMX M B 6echOoHapHBIX NPOU3BOACTBEHHbIX 3JaHUSX.

- 3.5.9. Cnoco0bi 1 cpeiCTBA TYMICHHS 0KAPOB

IIpexparieHye TOpEHNsA MPHU TIOXKApax MOXKET GBITE JOCTHTHY-
TO MyTeM NpeKpaileHus NOCTYILIEHUs B 30HY FOPEHUA KUCIIopoia
BO3AYXa M FOPIOUMX BEILECTB UMY CHIKEHUS MX TTOCTYIUIEHNS KO
3HAYEHUI, TIPU KOTOPBIX FOPEHUE HE MPOUCXOJIMT, OXIaXKACHUS
30HbI TOPEHUST HUKE TeMNepaTyphbl CaMOBOCILUIaMeHeHUs pa3bas-
JIEHHUEM . pearupyloliux BeiliecTs (roproyeil cMecy) HeroploYmMu’
BELIECTBAMM; MEXAHUUECKOrO CPLiBa IHIaMeHU B pe3yJibTaTe BO3-
[EWCTBUS Ha Hero CUIbHOM CTPYH BOABI WIIN Fa3a.

Orueracarenshble BemecTBa. HanGonee pacrnpocTpaHeHHbIM i
BhICOKOI(D(EKTNBHBIM OTHErACUTENbHBIM BELECTBOM, TTPUMeEH e
MbIM JUIsl TYLUEHUS 10)KapoB, ABNAETCS BOJA. Ee BbICOKME OTHera-
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CUTENIBHBIE KayecTsa 06YCIIOBICHB! 00ML110i TENJI0EMKOCTBIO, 3Ha-
YUTENLHBIM YBeAndeHneM o0beMa mapoobpa30oBaHUS M BhICOKOM
TEPMHUYECKOHN CTOMKOCTHIO. OAMH JUTP BOABI MIPW UCHIAPEHUU 110~
r7oLEaeT U3 30HB ropeHus 6onee 2,5 kI Tenna, obpasya npu
3T0M okono 1700 n napa.

OrHeracutenbHblit 3ddEKT BOAL AOCTHrAETCS OXNaXAAI0LLIAM
aeiicraeM, pasbasiedyieM roprodeil cpeabt 0BpasyoMucs pu
UCTIAPEHMH MapaMM, MEXAHUUCCKKM BO3JEHCTBUMEM Ha ropsiilee Be-
LIECTBO M CPLIBOM [U1aMeHK. Boma He MOXeT MCIOb30BaThCs 114
TylieHust HedTENPOLYKTOB U APYFHX FOPIOYNX XMIKOCTe ¢ niuot
HOCTBIO MEHbIUE eIMHULbI (OeH3UH, Kepocut, 3dup, aueToH, cnup-
Thl, MACa U Ip.), TAK KAK OHM BCILIbIBAIOT HA €€ T0BEPXHOCTD, [1po-
JOJIKAIOT TOpeTh M, PacTeKasiCh, YBEIUUMBAIOT TOPSILYIO TIOBEpPX-
HOCTh. Bomoil Hemb3s TYLINUTD 3eKTPOCETH U IPYTHE 2IeKTPUIECKUE
YCTAHOBKM, HAXOAsILMECs Noj HanpspkenyeM. i aTUX Uesieil Bola
MOXET IIPUMEHSITLCH B PACTILUIEHHOM BHIE C TIPUMEHEHHUEM 3JIeKT-
PO3ALUMTHBIX  M30JUPYIOMMX (OCHOBHBIX U AOMOIHUTENbHbIX)
cpencts. Bony Henb3si NpUMMEHSTh U LISt TYIIEHUST METANINUECKOTO
KaJlnsi N HaTpHd, Kapbuaa KaubLus, KapOnuIoB LUEJIOUHBIX METaJIJIOB,
TaK KakK [Py CONPUKOCHOBEHNY C BOJOW OHU BOCIUIAMEHSIOTCS UM
pearupyioT C BbIEAEHHEM B3PLIBOOIACHBIX [a30B.

Hna TymeHus KUIEXWX, TBEPABLIX U ra30006pasHbIX BElIECTR,
0ocOBEHHO NpH NoXape B 3aKPHITHIX NMOMELEHUsX HeGOAbILIOTO
obvema (mo 500 M3) 1 B YCJIOBHUSIX OTKPbLITOrO ropeHus Ha He-
00abILYX IIOANAX, UCIIONB3YETCS BOASHON Map.

Hns TyllleHus noXxapoB LUUPOKO MCHOJB3YIOTCS ra3bl: yrie-
KHUCHBIHA ra3, asoT, rasbl WK JIETKOMCTAPSIONecs] XKUIKOCTH Ha
OCHOBE TaJIOMIUPOBAHHBIX YIJIEBONLOPOAOB U AP.

Yrnekucnblit ra3 B CXKUXEHHOM COCTOIHHMU (B BasiloHax) Mo-
JKET NPUMEHSITECS VIS TYLIEHUS B CHEroOoOpAa3HOM COCTOSIHUM B
BUJE XJIONLEB ¢ TeMrepaTypoii okono ~-70 °C, a Takxe B razoob-
Pa3HOM COCTOSIHKHU (B 3TOM ClIydae OH [IPUMEHSETCS B 3aKPbIThIX
nioMenieHusx). IIpy MCMONb30BaHUM YIIEKHMCAOTO Fa3a HeoHXo-
IUMO TIPUMEHATL 3aLUUTY OPraHoOB JbiXaHHUS, TaK KaK e€ro KoH-
UEHTpaNug B noMeweHn cocrapiger 30% u 6ojee, YTO MOXKET
BHI3BATh OTPABIEHHUE.

IIpuMenenye a3oTta ¥ Apyrvx razos (aproH, reinii, IbIMOBbIE N
oTpaboTaHHble rassl) M TYIUeHHs noxapa Haubonee achdexTHB-
HO B 3aKpbIThIX ToMeleHnax. HepTHbIe ra3sl CHUXai0T KOHLEHT-
paLrio KUCIOPOJia B BO3AYXE M YMEHbILAIOT TeTioBoi addekT pe-
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aKUMM 3a cYeT TIOTepb Terla Ha Harpesanue. OrHeracurtenbHas
KOHUEHTpaliug razos cocrasnsier 31—-36% o odweMmy.

ITprMeHeHue rajjoMIUPOBAHHBIX YIJIEBOJOPOAOB B razoobHpas-
HOM BUJAC UM B BUIE JIEIKOUCTIAPSIOILMXCS SKUIKOCTEN 1103B0OASIET
3HAYUTENBHO 3aMEUISATh PEAKUMIO FOpeHms. B CBA3M C 3TUM MX Ha-
3bIBAKOT [1112”514/120[)(1]1/1[1, dl/l(f?MCllnlBaI’}’lOpaMU VI anmurkamaniia-
mopamy. Haubonee mwWupoko MPUMEHSIEMbIMU SIBASIOTCH COCTABhI
Ha OCHOBE TAJIOMAMPOBAHHLIX yresonoponos (97% OGpomaTuna 1
3% nmnokcuna yraepoa uau 70% 6pomaina n 30% nnoxcuaa yrae-
poaa ¥ ap.) YKazaHHble COCTaBbl MPUMEHANTCA IS TYLUEeHWA
TBEPAbIX FOPIOUHX BelLECTB U MATepuaioB (KPOMe ILEJIOUHbBIX Me-
TaJUIOB ¥ METAIOOPraHMHYECKUX coeauHeHni). IIponykThl pacna-
Ia raloMINPOBAHHEIX YINEBOLOPOIOB TOKCHYHLI.

[MTupokoe npumenenue ans tywenus JIBXK, I'2K n teepabix
FOPIOYMX BELIECTB M MaTePHUANOB TOAYYUAM XHUMUYECKUE M BO3-
DYLIHO-MeXaHUYeCKMe NeHbl.

Xumuuneckue nensi 06pas3yoTcs IIPU B3aMMOISHCTBUN CepHOM
KHCJIOTHl WIN pacTBOpa €€ COJIel C pacTBOpaMu Cojieil yronbHoM
KHUCJOTHl B IPUCYTCTBMU MEHO00Pa30BaATENI.

Hns TylneHus KpynHbIX DOXAPOB MUCIOAB3YIOT TIEHOTEHEPa-
TopHble nopowiky TITTT u TITTIC. TII'TI cOCTOUT U3 LIENOYHOI
yacTu (AByyriiekrcaast cofa), KMUCIOTHONH YacTu (CepHOKUCbLH
aMMOHUWI) 1 neHoobpazoBaTens.

Bosoywno-mexanuyeckas nena o6pasyeTcs ¢ HOMOILLIO CHELH-
AILHOW  [IeHO00PAa3yIoeN. anapaTypsl U Npeacrasiser coboit
CMeCh BO3yXa U 4—6%-HbIX BOAHBIX pacTBOPOB JIEHOOOpA30BATE-
neit (ITO-1, ITO-6, TIO-11 u ap.). Bo3aywHo-MexaHnyeckas reHa
IHMPOKO NPUMEHSETCS IS TYLHEHUA HedTenpogyKTOoR.

[Hupoko OpUMEHSIOTCS AAA TYWEHUs MOXapoB (HecMOTps
Ha BbICOKYIO CTOMMOCTh M CIOXHOCTb B 9KCIAYATaliMy ¥ XpaHe-
HUHM) NOPOLIKOBLIE COCTaBbl HAa OCHOBe KapboHaToB M HGuxapbo-
HaTOB HATpus W Kanug. OHHM SABIAIOTCS €NMHCTBEHHBLIM CDPEll-
CTBOM TYILIEHUS IHEJOUHBIX METANIOB W METamIoOpraHuuecKux
COeIMHEHNI (KpoMe. fecKa, 3eM 1 (hIrOCoB).

[TopowkoBEIe cOcTaBhbl M TPOAYKTHI UX PA3NIOXKEHUS He onac-
HbI 0jig 300POBbsSI JI0Ael; OHY He OKa3bIBAOT KOPPO3UHHOIO BO3-
NeWCTBMA Ha MeTasulbl, 3alMLIAIOT NH0ACH, npou3Bol1muwx Tylle-
Hue, OT TEeTJIOBON paanaLluy.

Jns TyweHusa HeboablWNX FOPSUIMX TTOBEPXHOCTEH MPUMEHS-
I0TCH PA3UYHOrO poja nNokpeiBana (acbecToOBblE MONOTHA, Ope-
3€HT, KOLIMa ¥ AP.), @ TakXe CYyXOH, YUCTbIA U MPOCESHHBIN e
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cok. TIpyu 3a0pacLiBaHIM UM FOPSILETO NpeaMeTa MPOUCXOIUT
MOTNOILEHHE TEera U naomum ropsiiteil MoBEPXHOCTH OT KMCHO-
poja BO3ayxa.

3.5.10. TlporusonoxapHoe BoIOCHADKeHnE.
ABTOMaTHYECKOE TYHIEHHE BOXKAPOB

s nogauv BOIs! Ha TYLIeHWE T10XKapOB UCTOAB3YIOT [IPOTH-
BOTOXaPHbIE BOJAONPOBOABL, YCTPAUBAECMblE HA MPOMbILLIEHHbIX
MPEATIPUATHAX U B HACEIEHHBIX TIYHKTAX.

st Hapy»KHOro TYLICHMS M0XKapa BOJa Yallle BCero nojaercs
C MOMOLIBIO HACOCOB, YCTAHORBIEGHHLIX Ha MOXAaPHBIX aBTOMOOM-
asx. IIpy 97oM 3a60p BOIbl OCYLIECTBIAETCS MO0 U3 OTKPHITHIX
BOJOEMOB, AUOO M3 MOXAPHBLIX T'MAPAHTOB, YCTAHOBICHHBIX Ha
HAPYXHBLIX BOJONPOBOAHBIX CETHX.

Jns obecrieueHus TYIeHMs noxapa (B Havaje ero BO3HUKHO-
BeHMs) B OOJBLIUMHCTBE MPOU3BOACTBEHHBIX W OOIUECTBEHHBIX
3M0aHMIA, a TAKXKE B XHAbIX HOMaX BLICOTON 12 aTaxell U BuiLle Ha
BHYTpEHHe - BOIONPOBOJHONW CEeTH  YCTAHARTUBAIOT NOXapHbIe
KpaHbl B KOPHIOPAX MR AECTHUUHLIX KNeTKaxX Ha BbicoTe 135 ¢M
ot ypoBHs mnona. K nmoxapHOMY KpaHY NPUCOCAUHSIOT T10Xap-
Helif pykap mmHol 10 mny 20 M, KOTOpHIH 3aKaHuMBaeTCs [10-
XapHBIM CTBOAOM. TTpOU3BOAUTENBHOCTE CTPYH TIOXKAPHOTO Kpa-
Ha 10JrKHa ObITH He MeHee 2,5 ni/c (B TeueHUe He MeHee 3 4).

Hapy>XHbifi NoXapHbli BOXONPOBOA - yCTaHABAMBAETCH Ha

~PACCTOSHUM 5 M OT 3JaHuii BIoAb gopor. HYepes kaxusie 100 m
YCTAHABJUBAIOTCH -KPaHbI-TUAPAHTHL, K KOTOPLIM TIpW T0Xape
HPUCOCINHAIOT r’MOKMe pyKapa ¢ BpaHACoNTaMU.

BuyTpeHHUN nOXapHbIA Bononponon nuTaerca OT CETU Ha-
PYKHOTO. .

Haunbonee 3CI)(‘])6KTV[BHHM cnoc060M TYLIEHUS NOXKAPOB B
lisieTcs TIpuMeHeHNe YCTPOMCTE ¥ YCTAHOBOK JUIS. ABTOMATHYECKO-
ro TYLIEHUS. ' ,

B 3aBucuMocTyt 0T Mcnonbayemmx CPEeAcCTB Tymemm 3TH yCTa-
HOBKU OLIBAIOT: - BOASAHOIO TYlleHNs (COPUHKIIEPHBIE M JpEHYED-
Hbie); BOZO-TIEHHOIo TYILEHUs (BO3AYIHHO-MEXaHHYeCKash W XUMU-
yeckas reHa); ra30BOro TYWeHus (MOKCHI YIIEpOLa, a30T, HEro-
pIOYME Ta3bl ¢ 100aBKamMu); NOPOLIKOBOTO TyieHuns (cocrasn [1C

1 CH); KOMOHHUPOBAHHEIE, ucnonbay}omwe HECKOJIbLKO OTHETacH-
TeAbHbIX BEUIECTB.

Hawubonsiiee pacnpOCTpaHeHne nonylmnn yCTaHOBKVl BONS-

HOTO TYLJEHs [TOXAPOB — CIIPUHKIIEPHBIE U ApeHYEpHble.
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Puc. 3.32. Obuiad cxema CNPUHKIEPHOI yCTAHOBKH BOISIHOM CHCTEMbI:

. I — pe3sepeyap; 2 — ocHOBHOI BonoNMTaTe b (Hacoc); 3 — aBTOMaTHYECKHUIt BOLO-
nuUTaTeNb (HHCBMaTM‘ICCKHM Bax); 4 — aBTomaquecxma BononmaTenb (BomoHa-
NOpHEL 6aK); 5 — BTOPOCTEMEHHASI MATHCTPANE; 6 ~ PacHpeneNHTENbHbIH PAIOK,
7'-~ COPUHKJIEPHAR TPONOBKA; 8 — FA2aBHAS NUTAIONIAs MarucTpans; 9 — curnais-
Has TypGuHa; /0 — nerkonnaskHii 3amMoK

" Cnpunknepndsn yemarogka (puc. 3.32) COCTOUT W3 UCTOYHIKA
BOJOCHAOXKEHMSI, HACOCOB, KOHTPOILHO-CUTHAIBHOTO KIIAflaHa, Ma-
TUCTPATLHBIX M PACNPEAEANTENLHBIX TPYBONPOBOLOB, CIPHUHKIED-
HbIX FOJIOBOK. Cnpunmepﬂme roJIOBKY BBEPTHIBAIOTCA B TPYBOMpPO-
BOJIb!, KOTOPRIE Pa3MELIAIOTCS MOJ{ MOTONKOM NOMELLEHUS; OHIM
cnpuﬂmepom opouraerca . 9—12 M2 rurowamu nona. BuixoxHoe oT-
BEPCTHE B CITPUHKIEPHOM rOiioBKe 00BIYHO 3aKPbITO KAAMAHOM U
3ArePTO - NETKOMAABKHUM 3aMKOM. TIpy MOBHILUEHUY TEMMNEPATyphbl
710 72 °C nerkonnaBKuit 3aMOK pacKpblBacTCs, KianaH BuI6pachipa-
eTcs 1 BOIa pa3bpri3ruBaeTes, yuapasacs o geduexrtop.

Taky 06pazoMm, B CIPUHKIICPHOMN NOJOBKE COBMEILIEHbI NaTYNKN
H TIPUCTIOCOBIeHUs 17151 BbIOPACKLIBAHUS M PACTIbUIEHHS BOALL. Pac-
NPERAESNTUTENBHBIC TPYOONPORBOALL CTPUHKIEPHOM YCTAHOBKH B 00bI4-
HOM COCTOSIHMU 3aMONHEH B! BOAOM MO HAaBAEHHEM, KOTOPOE CO3aeT
ABTOMATUYECKUIA BOIONUTATEN b, KaK TONBKO OTKPOETCS NPH N0XKape
XOTS Obi OMUH COPUHKIED, B PE3YALTATE ABUXKEHUA BOABI MO TPYOO-
MpOBOLY CpabaThiBAET KOHTPONBHO-CUTHAILHBIN KianaH U rmojaer
€5l CUTHAN O TIOXAPe ~— KONOKOJbHBIN MM 3JIeKTPUUYECKHUIA,
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B cniprHKIepHbIX YCTAHOBKAX:BCKPBIBAETCA JIMIH b TAKOE KOJIU-
YeCTBO IOJIOBOK, KOTOPOE 0KAa3a710Ch B 30HE BLICOKOH TeMIIepaTyphbl.

B psine ciyyaes BOZHMKAET HEOOXOAUMOCTh NOAATH BOAY Cpa-
3y 10 BCelf MIoluaan MOMeleH s ¢ TTIOMOLUBIO dpeHuepHbIX ycma-
HO080K TPYIMOBOro geictus. Ha' Tpy6orpoBosax, MOHTUPYEMBIX
110J MepPeKpLITHEM, YCTAHABAMBAIOT JIPEHYEPHbIE NOJIOBKM, KOTO-
Pble HATIOMMHAIOT CTIPUHKIEPHBIE, HO 0€3 3aMKOB, C OTKPBITHIMHU
OTBEpCTHAMU. B 06bIuBOE BpeMs BLIXOZA BOJBI B CETh 3aKPbIT KJla-
TIAHOM TPYINOBOTO AEHCTBUS.

VcTaHOBKa NMPUBOJMTCS B O€MCTBUE aBTOMATUYECKH C TTOMO-
WbI0 MOOYAUTENbHBIX TPYOONPOBOJOR CO CIPHUHKIEPOM JMbO C
MOMOLLbIO HATAXHBIX TPOCOB C JIEFKOTLIABKUMH 3aMKaMu WITH Ke
BDPYYHYIO OTKpbIBAHMEM KpaHa. [1pu BCKPHITHK OJJHOTO M3 ITUX
YCTPOMCTB MNPOUCXOOUT NajieHHe NAaBAEHUS B HaJlKJanaHHOMK Ka-
Mepe, KNaTlaH BCKPLIBAETCH U BOJA [IOCTYNAET B C&Th TPYD U BLI-
JIMBAETCS YEPE3 JAPEHIEPDI.

Kpome npeHUepHBIX YCTaHOBOK rpyrmoxsoro JEeHCTBUS Tpu-
MEHSIOTCS APEHUYESPHBIE 3aBeChl IS 3aL1MThl IPOEMOB B [IPOTHBO-
NOXapHbIX CTeHaX, NPOTUBOINOXAPHBIX 3aHABECOB B T€aTpax.

- B mocnennee BpeMa HAXOHAT NPUMEHEHNE CIIPUHKIIEPHbIE. U
JpeHYepHEle YCTAHOBKH, B KOTOPBIX BMECTO BOIbI TIPUMEHAETCS
pacTBop reHoo6pa3oBaTeNs, a OObIMHbIE CHPUHKIEPH U ApeHde-
Pbl 3aMEHEHBI IEHHbIMHU (PHC. 3.33). '

: o B o6biuHOe BpeMs KilanaH
lngggggg'agggggﬁﬂ CHPUHK/IEPA 33KPbIBAET Bbi-
X0 BOOHOMY pacTBODY MEHO-
obpa3zosarens U yaepXnBaer-
€5 B 3TOM [10JIOXKEHUH JIBYMS
3aMKAMM € JIETKOTIABKUM
npunoem. [pu pacrjapneHuu
3aMKa KiaraH OTOpachlBaet:
i, PacTBOpP BLIXOOUT K3 Ha-
{* callku U pasbpbi3rusaeTca oT
. OTPaXAIOLLIMX TUI0CKOCTEl pac-
nbimTenst. Bosnyx nosxcacsi-
BAETCsl Yepe3 OTBEPCTHE B KO-
Puc. 3.33. TlenHblit cripuiKiep: . AYXE I CMELIUBACTCA C pac:,
| — KiamaH ¢ YIOpHbIM- CTepxkuem; 2— . 1BOPOM, B pesyanaTe 4ero 06
pacnpLInTeNb; 3 — NerKOIaBKnil 3amok; Pa3yeTcs BOS,[LyLUHO MexaHIA-
4 — Koxyx - © 4eckad newa.
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3.5.11. CpesicTBa HOKAPOTYIICHUS

Cpeacrsa noxapoTylLIeHUs NOAPA3IENAIOTCA Ha NEPBUYHbIE,
CTAalMOHAPHEIE I NEPEABIDKHBIE.

K nepeuunvim cpedcmeam OTHOCATCS OTHETYLINTENU, TUAPO-
NOMIbl (OPIIHEBbIC HACOCH), Benpa, OOUKH ¢ BOAOH, SILLUUKK C
NneckoM, acbecToBbIC MTOJOTHA, BOMIOUHBIE MATbl, KOLIMbI 1 T.11.

OrHetymunTeny 661BalOT XuMuyeckue newHoie (OI1-5, OXI1B-10
u Ap.), BozayuiHo-neHHble (OBIL-S, OBII-10), yraekucaoTHble
(0Y-2, OY-5, OY-8), yrnexuciaorno-6poMatusiosbie (OYDB-3, OYH-7),
ropotkosble (OITC-6, OIIC-10) u ap.

Xumuueckue newiwie orderyiuuren tana OXII1-10, OXBII-10
COCTOST U3 CTaNbHOro 0a/UIOHA, B KOTOPOM HAXOMSITCS LHENOYHOM
DPAcTBOpP W IOJUITUICHOBBIN CTakaH C KUCIOTHLIM PacCTBOPOM.
[IpuBencHNE OrHETYILNUTENS B JCHUCTBHE ITPON3BOAUTCS NTOBOPOTOM
BBEPX 0 OTKa3a pyKOSITKU, KOTOpas OTKPbIBAET CTaKaH C KUCIOT-
HLM pacTBopoM. OrHETYIUMTeNb MEPEBOPAYUBAIOT BBEPX AHOM,
'pacTBOPHl CMEIIMBAIOTCS M HAYKMHAIOT B3aUMOJEHCTBOBAT, XUMU-
yeckas peakiysi CONPOBOXIAETCS BHUICICHUEM YIIEKUCIOTO rasa,
KOTOpBIi coznaeT B bannoHe n3dbITouHOEe nasieHue. Ilon neiicTeuy-
€M NaBnieHus 06pa3yollascsl neHa BIPHICKUBAETCS B 30HY MOpPeHMs.

Xumuyeckue nenHsie or”eryuimrend tuma OIT-3 wmwmwm OII-5
APUBOISTCS B JeHCTBUE ynapoM 0oiika ynapHHUKa O TBEPIOe OCHO-
Banue. [Ipu aTOM pazbuparoTest CTEKISTHHbBIE KONOBI, CepHAs KUCTO-
Ta BBLIVBAETCS B OALIOH M BCTYNAET B XUMHUYECKYIO PEAKLKIO CO
mieoubio. O6pa3youIniics yriueKuclbiil ra3 B pe3ybraTe peakiii
BbI3bIBACT MHTEHCUBHOE BCIIEHMBAHME XUIKOCTH U CO31aeT B Gan-
JIOHe Hamiienne nopsinka 9—12- atmocdep, Onarogaps 4emy Xu-
KOCTb B BUIE CTPYH MEHbl BLIOpachIBaeTCS M3 BAITOHA Yepe3 COrLo.

ITpoaoXNTEIbHOCTE AEACTBUS XUMUYECKHUX TEHHbIX OTHETY-
wuTteneil nopsauka 60—65 ¢, a paauyc AeAcTBUS — 10 8 M.

Bosoywino-nennvie oenemywumenu (OBII-5, OBII-10) 3apsxa-
10TCs S%-HbIM BOAHBIM pacTBOPOM rieHoobpa3zosatens 110-1. pu
NpHBEeNeHNN B NEHCTBUE OTHETYLIMTENS CXKAThI BNOKCUL YTIIEPO-
Ia BhIOpachiBaeT pacTBOp MeHooOGpazoBaTeNs 4epe3 MEHHBIN Ha-
CafloK, 00pa3ys CTPYIO BHICOKOKPATHOM MeHbI.

[IpoRO/KHUTENBHOCTh AEHCTBUS BO3AYLUHO-TIEHHBIX OFHETY-
wutenei no 20 ¢, JaTbLHOCTDL HeicTBus Nensl — 4—4,5 M.

Yenexucaomnsie oenemywumenu cocTosT N3 GaIOHA C YINIEKHC-
JIOTOH, 3a[IOPHO-ITYCKOBOTO BEHTWIA, CUPOHHONI TpybKH, rubkoro
METANIMYECKOro 1wnaHra, uddysopa (pacrpyba-cHeroodpaszosa-
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TENs1), PYKOATKH U TpefoXpaHUTens. 3anopHblil BeHTWIbL -MMeeT
NpenoxpaHuTenbHOS YCTPOKMCTBO B BMAE MeMOpaHbl, KOTOPOe Cpa-
OaTbLIBAET ITPY MOBBILIEHWH AaBIeHns B OaJUIOHE CBEPX JIOMYCTUMO-
ro. Ta3 » GajloHe HaXOLUTCA 104 laBjieHueM nopsaka 70 atmo-
chep (6—7 MITa) B KMAKOM COCTOSIHMM. OTHETYIIMTENM MPUBO-
LSTCS B AEMCTBHE MIPU BPALLIEHM U 3aMTOPHOTO BEHTWIIS MPOTHB X042
yacosodi cTpenku. [Ipy OTKPLITHY BEHTHNS YTIEKUCBIH a3 BbIXO-
JNT HAapYXy B Bitae crera. ITpH NOBBILLIEHNM OKPYXKAIOILIEH TeMITe-
paTypsl namcnne B BasutoHe MoxkeT nocrurath 180—210 atmocdep
(180-210- 10° ITa).

Bpemst AeiiCTBUS YIIEKMCIOTHBIX OTHETYWNTenei 10 60 ¢, a
LaJtbHOCTB — 4O 2 M. _

- Yanexucromno-6pomamunoeniii ocnemywumens (OYb-7) cocto-
WT K3 0aljIoHa, 3alOJHEHHOTO OPOMUCTBIM ITUIOM, ANOKCHIOM
Yraepona, a TakKe CXKATbIM BO3MYXOM U1t BEIOpachiBaHUsl OrHera-
callero BellecTsa Yepes comno. Bpems neifctsua OYB-7 nopanka
35—40 ¢, pnuna crpydt 5—6 M. OYb-7 npusoanTtca B neiicTBue Ha-
XKaTHEM IYCKOBOH PYKOATKU. PaboTy OrHETYIINTeNa MOXKHO Mpe-
KpaTUTb, OTIIYCTUB PYKOSTKY. '

Iopouikosvie oeHemywumen (OHC -6, OIIC- 10) COCTOAT U3
KOPINyca eMKOCThIO 6 mnn 10 21, KpLIUKK ¢ MpeJoXpaHMTeNbHbIM
KinarnaHoM ¥ cuOHHOH TpyOKo#, DauloOHYMKA JIJis ra3a eMKOC-
Tht0 0,7 1, COEAUHEHHOTO C KOpIYCOM ¢ MNOMOLIbIO TaTpybka,
rubKOoro mjlaHra ¢ YAIMHUTENEM U pacTpyooM.

TIpyrnpuBeneHy OTHETYLUMTENS B ASHCTBIE NIOPOILIOK U3 €T0
Koprnyca 4vepe3 cudOHHYI0 TPYOKY BbITANKUBAETCS CXKAThiM ra-
30M, KOTODBIl JaBUT HA MacCy NNOPOLIKa CBEPXY, MPOXOIUT yepes
€ro TOJULY U BMeCTe C MOPOIUKOM BbIXOAUT HapyXKy. v

Bpems gelcTBNA NOPOLIKOBLIX orHetyiuTeneit — 30 ¢, pabo-
yee napnetine — 8-10° Tla, a HaYaNbHOE JaBIeHUe B ra30BoM Gan-
nonumnke — 15:10° ITa.

Cmaunonapusie nponineonoycapHsie yCHARO8KH TIPEICTABNSIIOT
co00l1 HEMOABMKHO- CMOHTUPOBAHHEIE arifapaThi, TpyOOINpOBOAbL
1 060py0BaHME;, KOTOPbIE NIPEAHA3HAYAIOTCS AN MOJa4YM orHera-
CUTEJILHBIX BEILIECTB B 30HY FOPEHUsL.

Ilepedeusicnbie yvemanosxku B BiIe HACOCOB IS TOAAYM BOMABI U
JIPYTVIX OFHEracUTENbHBIX BELIECTB K MECTY T0XKAapa MOHTUPYIOTCS
Ha MOXapHbLIX MallipHaX. K NoXXapHbIM MalliMHAM OTHOCATCS 10-
XKapHble aBTOMOOWNN, aBTOHUCTEPHBI, aBTOHACOCH!, MOTOIOMIIHI,
NoXKapHble Noe3na, TeMIoXoas! 1 Jp.
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3.5.12. Oprannzans MoK APHOI 0XpaHb

OTBeTCTBEHHOCTDh 34 00ecneUeHUe HoXKapHoOi 6e30MacHOCTH
Ha MPeAnpUsTHI BO3JAraeTcs Ha PYKOBOAWTENS NPEANpUsATHsS 1
PYKOBOAUTENCH CTPYKTYPHBIX nNoapa3aeiaeHuii.

AJIMUHMCTpAUMA TPEANPUITHS WAWM HaHUMaTeNlb 00s3aHb!
obecreyrBaTh MOJHOE U CBOEBPEMEHHOE BhIMOJIHEHWE TIPABII 110-
xapHoti 6e30nacHOCTY U NPOTHBONOXAPHLIX TPeOOBaHUit CTpon-
TeJbHBIX HOPM TP NPOCKTUPOBAHNN, CTPOUTENbCTBE M SKCILTyaTa-
MK TTOABEAOMCTBEHHBIX UM 00BEKTOB; OPraHM30BLIBATL HA Tpel-
NPUSITUN NOXAPHYHK OXPaHy, [OOPOBONBLHYIO NMOXAPHYIO APYXKMUHY
¥ MOXAPHO-TEXHUUECKYIO KOMHUCCHIO; NpeaycMaTpuBaTh Heodxo-
JUMble CPENCTBA Ha CONepXKaHue MOXapHOi OXpaHbl, npuobdbpere-
HUE CPEICTB MOXAPOTYLIEHNUs]; Ha3HaYaTh JIM1l, OTBETCTBEHHBIX 3a
NOoXXapHy1o 0€30TIaCHOCTb B CTPYKTYPHBIX MTOAPA3ACACHUAX.

HxeHepHO-TeXHHUYECKUE pabOTHUKY, OTBETCTBEHHbIE 32 NTOXKap-
Hyto 6e3onacHOCTL B MoapasfiefieHuu, 00s3aHbl 3HATh IOXKAPHYIO
OMACHOCTh TEXHOJIOTMUECKOTO MPOLIECCa, BHIMOAHATh [IpaBUia U Tpe-
00BaHMSI MPOTUBOINOXAPHOIO DPEXHUMA, YCTAHOBNEHHOrO Ha Npel-
NPUSTUN, CHEIUTL 32 BX COOMOASHUEM PA0OUNMU U CITYKAILUMMU.

Ha npeanpusiTisix co BCEMH BHOBb [IOCTYNAIOIMMH Ha paboTy
JIOJXEH TIPOROAUTHCS [TPOTUBOIOXAPHEIA MHCTPYKTAX, a Ha I1po-
U3BOJICTBE C [OBBIMIEHHO [TOXXAPHON OMACHOCTHIO — 1UE ¥ 3aHSITH
110 MOXAPHO-TEXHUIECKOMY MUHUMYMY.

Jnst kaxnoro npou3BOACTBa WU 06bEKTa Ha OCHOBE THIIOBBIX
MpaBui TTOXKAPHOM 6€30NaCHOCTH NTPOMBILIIEHHBIX TIPeANPUATUI
JIOJDKHBL pa3pabaThiBaThCS IPOTHBONOXKAPHBIC UHCTPYKLIVH.

Bcest npodunakTuueckas pabora B 061acTy noxapHos 6ezonac-
HOCTH Ha NPEANPUATHY BO3JIATAETCA HA 10KAPHO-TEXHHYECKYIO KO-
MHCCHIO, KOTOpast Ha OCHOBAHMHW aHAIU3a COCTOAHMS MPOTUBOMNO-
JKAPHOTO PEXMMa, BbISIBACHUS TEXHONOTMYECKUX HAPYILEHUI U He-
JIOCTATKOB pa3padaTbiBAET NPOTUBOMOXKAPHbBIC MEPOTIPUSTHUS.

Pykosoncto B 0bsacTu noxapHoit 6ezonacHocty B Pecriy6-
Juxe Benapyco ocymectsagercas MYC uepes obnactHbie yripasie-
HUS1 U MECTHBIE OpTaHbl.

‘Bce OpraHm3aTopcKie, KOHTPOAbHbBIE 1 aAMHHKUCTPATHBHBIE
DYHKUIUM PYKOBOJSALLMX OPraHOB CBOAATCS B OCHOBHOM K CAENy-
1OLLEMY:

4 pa3paboTKe U cOraCOBAHMIO MPOTUBOTIOXAPHLIX HOPM, NIpa-
BUJL, TEXHUYECKMX YCAOBHI /i BHOBL CTPOALIMXCA U PEKOHCTPYH-
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PYEMbIX OOBEKTOB PA3TMYHOTO HA3HAYEHHS, a TAKKE NpPaBUN M0-
XKapHO# 0e30MacHOCTY AeMCTRYIOIUX 00BbEKTOB;

4 XKOHTPOJIIO 32 COOMIOJCHUEM MPOEKTHBIMY OPTaHKU3aUMAMU
MIPOTUBOIIOXAPHBIX HOPM, TEXHUUYECKUX YCAOBUN M IpaBWA TNpHU
MPOCKTUPOBAHUU HOBBIX U PEKOHCTPYKLIMM CYILECTBYIOMUX 00b-
eKTOB, 31aHUN 1 COOPYXKEHMUI;

4 Haa30py 3a NPOTUBOIIOXKAPHLIM COCTOSIHUAEM IeHCTBYIOILIMX
X0351{ICTBEHHBIX 00BEKTOB, XXMIbIX ¥ 00ILECTBEHHbIX 3JaHU U Co-
BHAIONEHMEM B HUX NOJXKHOTO IPOTUBOMOXAPHOIO peXxuma,

¢ y4YeTy ¥ aHanu3y NpUYMH NOXapos;

¢ TiponaraHjae NPOTUBONIOXAPHONH NPOhMIAKTHKN;

4+ 2AIMUHUCTPATUBHOM paboTe U J03HAHUIO.

OpraHbt TOXAapHOrO HaA30pa BIIpaBe HaNaraTh wTpadhbl Ha Ha-
pyiunTenefl MpoTUBOINOXAPHOIO PeXUMa, NPOBOAUTL HeoOXoau-
Mbie AEHCTBUS B KaUeCTBE OpTaHOB AO3HAHUA IS BBISBACHUA BU-
HOBHMKOB MOXapa MM BUHOBHBIX B HEYAOBACTBOPUTEIBHOM MpO-
TUBOTIOXKAPHOM COCTOAHUY 00BEKTA, a TAKXKE BIIPaBe [IpUMOCTAHAB-
JIABATh YACTUYHO WU TMOJAHOCTLIO AEATENbHOCTh 00BEKTOB, HaXo-
JSUIAXCS B MOXapOYIPOXKAIOLEM COCTOSHNM.
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