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HPEAUCJIOBHUE

Wness HOOChepsl, OTBETCTBEHHOCTH YeJOBEKa 3a CyabOy OMocdepsl, a, cieqoBaTelbHO, M 3a Oynyiiee
YeJI0BeYeCTBa, CHOPMYIUPOBAHHAS HAIIUM CooTeuecTBeHHHKOM B. WM. BepHaackum, poauinack B KauecTBe
aITbTEPHATHBBI BO33PCHUIO Ha MHP KaK Ha OE3rpaHUYHYIO KJIaJJOBYIO PECYpPCOB.

CerofHss HET OCTPOW HEOOXOAMMOCTH JIOKa3bIBaTh, YTO HPUHIUI TOTPEOMTENHCTBA, TOYHEE, YCIIOBHSI
HpI/IpOI[HO-MaTepI/IaHBHOI\/JI JKU3HU O6HICCTBa, MOCIYXXUBIINUC €TI0 OCHOBAHUCM, IO CYHICCTBY YXKC HCUCPIIAHBI.
W3menenust B 6uocdepe, SBISIONIMECS PE3yJIbTATOM aKTHBHOW YEJIOBEYECKOW MCSATEIbHOCTH B HBIHEITHEM
CTOJICTUHN (HOBBIHICHI/IG TEMIICPATYPhI IOBECPXHOCTHU 3CMJ'H/I, riio0aapHOE 3arpsA3HCHUE BOAbI, BO3AYyXa U IMOYBHI,
OIyCTHIHUBAHUE TUIAHETHI, 3arps3HeHre MHUPOBOrO OKeaHa, pa3pyIllIeHHE O30HHOTO CJIOs), U3BECTHBI ceiuac
KaXXJ10My UYCJIOBCKY. HOBTOMy COBPCMCHHBIC KOHLCTIIHUK MPHPOAOIIOJIb30BaAHUA OOJIKHBI 6a3I/IpOBaTI)C$[ Ha
NPUHIIAIIAX TAPMOHUYHON ONTUMHU3AIAN YCIIOBHI B3aMMOICHCTBHSI Y€TI0BEKA C IPUPOIOH.

B y4eOHOM mocoOuu, mpeaiaraeMoM CTyIEHTaM BY30B M KOJUICIDKEH, JETAIbHO H3JI0KCHBI OCHOBHBIC
aCMeKThl TIOOATBHBIX 93KOJIOTMYECKMX TpoOsieM BTOpoM monoBuHbI XX cronetus. Crneruduueckoin
0COOCHHOCTBIO IAHHOTO YY€OHOTO MOCOOUS SIBISCTCS TO, YTO MPH M3JI0KESHUH OCHOB DKOJIOTHUH CYIIECTBEHHOE
MECTO OTBOAMUTCS MATEMAaTHYCCKMM MOJCISM, OIUCHIBAIOIIAM TMPHPOIHBIC MPOIECCHI, TOMIAIONIIHECs
(dhopmanm3aiuu.

VYueHue o Hoocdepe BKIOYAET B ceOs B KauyecTBe HEOOXOAMMOTO KOMITOHEHTa BOIPOCHI OE30MACHOCTH
Ku3HeaeATeNbHOCTH. COOTBETCTBEHHO 3TOMY ydeOHOE MOCOOHE COJCPXKHMT pasfeiibl, B KOTOPHIX TeMaTHKa
0€30MMacHOr0 B3aUMOJICHCTBHS YEIOBEKa CO Cpeoi ero ooutanus (MpUpPOIHasi, IPOU3BOICTBEHHAs, OBITOBAs)
00BbEAIMHEHA C BOIIPOCAMH 3aLLUTHI YEJIOBEKA OT HETaTUBHBIX (DAKTOPOB UPE3BbIUANHBIX CUTYaLUH.

KauecTBO OKpy»aroiiel Cpeiibl U aHadH3 MOTCHIMATbHBIX BO3MOYKHOCTEH €€ OCHOBHBIX 3KOJOTHUECKUX
COCTaBJISIFOLIMX TMPEUIAraloT YeTKYI0 OPraHU3alMi0 MOHMTOPHHIA CHCTEMbI HAONIOICHUN M KOHTPOJS 3a e
cocTosiHueM. [IpH 3TOM TOKCHKOJIOTHYECKHE AacleKThl BCECTOPOHHETO aHaln3a OKPYKAloIIeH Cpeabl B
YCIIOBHSIX COBPEMEHHOTO KOJIOTHUYECKOT0 KPU3Uca MPUOOPETAIOT 0COOYI0 3HAYUMOCTb.



HoBamueit yueOHOro mocoOus SIBISIFOTCS TJABBI «DKOJOTHYSCKUA MEHEKMEHT» W «IKOJOTHICCKHIMA
MapKEeTHHI». 3/eCh aHAJIU3UPYIOTCS COIMONPHUPOIHAS CHUCTEMA KaK OOBEKT JKOJOTHYECKOTO KOHTPOJS W
yIpaBlIeHUs, a TAKXKE MPoOIIeMa SKOJIOTHISCKOM OE30ITaCHOCTH M MEXaHHU3M YIIPABJICHHUS €10.

JKuzup 3actaBisieT OOIIECTBO CO3/aTh CHCTEMY BHEIIHETO PETYJHPOBAaHUS — CHUCTEMY HOPM IIpasB,
OXpaHSIEMBIX CUJION TOCYAapCTBa. DTH BOMPOCHI MOAPOOHO M3JIAraloTCs B TIaBe « DKOIOTHUYECKOE MPABOY.

ABTOpPCKHMH KO/UIEKTHB

JI.LA. Mypageii, IUPEKTOP JierapTaMeHTa MATHU - Poccuiickoro I'ocynapcTBeHHOTO
Texnonornyeckoro Yuupepcutera uM. K.3. I{uonkosckoro, 4n.-kopp. POA, a-p ¢wus.-
Mart. HayK, pod. (Ti1. 6, 9—-12)

IO.I'. IOpoBunKHuii, Bexymuil Hay4HbId coTpyaHUK MHcTUTyTa Ononoruu passutus PAH, n-p Guon. Hayk,
mpod. MATU (ra. 1, 6)

O.C. lllopuna, no1. kadenpsl npoMeinuieHHOU 3konoru MATH, kaun. O6uon. Hayk (§ 2.3, 1. 4, 5)
JILA. KpuBomienn, noi. kadeapsl mpomeinuieHHOM 3xoorud MATU, kana. TexH. Hayk (1. 13-26)

H.H. Poesa, 3aB. cekTopoM MHcTuTyTa T00ampHOrO KiIMMara M SKOJOTHMH, 3aB. Kadenpoi
MOCKOBCKOr0 rocyJapCTBEHHOIO 3a0YHOTO MHCTUTYTAa IMHINEBOM NPOMBIIUICHHOCTH,
ui.-kopp. POA, a-p xum. Hayk, npod. (1. 3, § 2.1, 2.2)

H.JI. DpuamBuWIM,  KaHJ. UCT. HAyK, TPod. MOCKOBCKOTO 3a09HOTO IOpUANYECKOro HHCTUTYTa (Ti1. 10, 11)

B.A. SIxoB.eB, pextop KyOaHCkOro HMHCTHUTyTa  MEXKIYHApOJHOTO TMPEANPHUHUMATENBCTBA U
MEHEIDKMEHTA, I-p 9KOH. HayK, mpod. (T71. 6)

PA3JIEJI 1. OCHOBBI OKOJIOT AN

Mp&1 He yHacne0Bai 3eMITI0 HaIlluX OTIOB.
MBI B354 €€ B IOT Y HAlIUX JETEH.
(M3 mamepuanoe OOH)

I'maBa 1. OcHOBHBIE HOHSITHS, 3aKOHBI M KOHLIEIIUN
['naBa 2. MOHUTOPUHT OKpYyXaroLel cpeabl
I'maBa 3. DKOTOKCHUKOIOTUS

1. OcHOBHBIE NOHATHS, 3AKOHbI M KOHI eI
1.1. KoHuenuus YKOCHCTEMbBI

TepmuH «3konorus» (0T Tped. «Quxkocy — AOM, KUIUIIE U «JIOroc» — Hayka) Obul mpemnoxkeH 6onee 100
JIeT Ha3aJl BbIIAIOIIUMCS HEMEIIKUM €CTeCTBOUCIIbITaTeeM DpHCToM ['exkenem.

B OykBanbHOM CMBICIIE 9K0102UA — DTO HaykKa 00 YCIOBUSX CYIIECTBOBAHHUS KUBBIX OPTaHHU3MOB, WX
B3aUMOJICHCTBHUSAX MEXKITY COOON U OKPYIKAIOIICH CPEIOi.

DKOJIOTUs — TaKKe MEXAMCLUIIIIMHAPHOE CUCTEMHOE Hay4yHOe HanpasiieHue [27, 32]. Bo3HUKHYB Ha IIOuBe
OHMOJIOTHH, OHO BKJIIOYaeT B ceOs KOHLEMUUHU, TEXHOJOIMH MaTeMaTukH, (u3uku, xumuu. Ho skonorus u
TYMaHUTapHas HayKa, TOCKOJbKY OT TOBEICHHUS YENIOBEKa, €ro KyJbTypbl BO MHOTOM 3aBHUCUT CyIb0a
ouocdepsl, a BMECTe ¢ HEl M YeTOBEYECKOMN ITUBUITU3AIIIH.

B 3aBucuMocTH OT cnenuuUKA pelraeMbIX SKOJOTHYECKHX 3a/lad CYIIECTBYIOT €€ pa3sHooOpa3HbIe
MIPUKJIaIHbIE HANIPABJICHUS: MH)KEHEPHAsI, MEAUIIMHCKAs], XUMHUYECKast, KOCMHUYECKasi SKOJIOTHS, arpO3KOJIOTHs,
9KOJIOTHS YeIOBEKa U T.J.

Yro sBhseTcs OPEIMETOM  HCCIEAOBAHUSA  OKOJOTMHM?  DKOJOTHS  U3y4yaeT OpraHu3aluio HU
(YHKIIMOHMPOBAHKE JKUBBIX CUCTEM 0OO0JIee CIIOKHBIX, YeM OpraHu3M, T. €. HAaJOPTaHW3MEHHBIX CHCTEM. DTH
CUCTEMBI TIOJYyUYMIIH Ha3BaHHE SKOJIOTMUYECKHX CUCTEM MJIM SKOCUCTEM.



IKocucmema — s5mo Oe3pasmepHas YCmoudusas CUCMeMd HCUBLIX U HEHCUBLIX KOMNOHEHMO8, 8 KOMOpOoU
cosepuiaemcsi BHeWHUL U 6HYMPEHHUL Kpy2osopom eeujecmsea u duepeuu [27]. B kauecTBe NPUMEPOB MOKHO
MIPUBECTH JICCHBIE IKOCUCTEMBI, TTOYBHI, TUAPOCHEpPY U T.1.

Camoii KpyImHOH AKOCHCTEMOM, IIPeIeNIbHON 0 pa3MepaM U MaciTabam, siBisieTcss 6uocdepa. buochepoit
HA3BIBAIOT aKTHBHYIO O0OJOUYKY 3eMIH, BKIIOYAIONIYIO BCE JKMBBIC OPTaHW3MbI 3eMJIM M HAXOJMAIILYIOCS BO
B3aUMOJICHCTBUU C HEXHBOW Cpemorl (XuMUYeCKOW W (U3MYECKOW) Haled IUTaHEeThl, C KOTOPOW OHH
COCTaBISIIOT eAnHOoe 1ienioe. brocdepa Haiel miaHeTsl CYyIMECTBYET 3 MIIPI. JIET, OHA PACTeT M YCIOKHICTCS
Hamepekop TEHJECHIUSAM XOJOJHOW SHTPOMHUIHON CMEpPTH; OHA HECET PAa3yMHYIO KH3Hb U IMBHIM3ALMIO.
buocdepa cymecTBoBasia 3a0AT0 10 TOSIBICHUS YEIOBEKAa M MOXKET 00oiTHCh 0e3 Hero. Hampotus,
CYyIIECTBOBaHHUE YEJIOBEKA HEBO3MOKHO 0€3 Onochepsl.

Bce ocranpHBIE 9KOCHCTEMBI HAXOAATCS BHYTPU Ouocepbl U SBISAIOTCA ee moiacucteMamu. KpymHas
peruoHanbHas 3KOCUCTEMA, XapaKTepHU3yoIascsd KaKUM-T1M00 OCHOBHBIM THIIOM PacTUTEIbHOCTH, HA3bIBAETCS
ouomom. Hampumep, OMOM TYCTHIHM WM BJIQKHOTO TPOMHYECKOro Jjeca. ['opa3go MeEHBIIeH CcHucTeMOi
SBIISIETCS NONYIAYYs, BKITIOYAIOIAs TPYIIy 0co0eil OJHOro BU/A, T. €. €IMHOTO MPOUCXOKICHUS, 3aHUMAOIIast
OTIpe/IeNIeHHBI y4acToK. boiee CI0XHOW CHUCTEMOM, 4YeM TMOMyJSIUs, SBISIETCS cooOuecmeao, KOTOPOE
BKJIIOYAET BCE TOMYJISIMU, 3aHUMAIOIIUE JaHHYI0 TeppUTOpHI0. TakuMm 00pa3oM, MOMyJNslus, COOOIIEeCTBO,
omoM, 6uocdepa pacrnonaraloTcs B UEPAPXHIECKOM MOPSAKE OT MAIBIX CUCTEM K KPYITHBIM.

Baxxnoe creficTBre uepapxuyeckoil opraHu3aliii COCTOMT B TOM, YTO MO Mepe 00beIMHEHUSI KOMIIOHEHTOB
B Oosiee KpymHbIC (YHKIIHMOHAIBHBIE SAWHHIIBI HA HOBBIX CTYMEHSX HEPAPXUUYECKON JIECTHHIIBI BO3HUKAIOT
HOBBIE€ CBOMCTBA, OTCYTCTBYIOLIME HA MPEABLAYIINX CTYMEHAX. DTH CBOWCTBA HENb3s MpelCcKa3aTh UCXOMs U3
CBOMCTB KOMIIOHEHTOB, COCTaBIIIOIIMX HOBBIH  ypPOBEHb. OTOT MNPUHIUI MOJY4YWI Ha3BaHHUE
amepoxcenmuocmu. CyTb €rO: CBOUCMBA UYeN020 HEBO3MONCHO C8eCmU K CYMMe CBOUCME e20 uYdacmel.
Hampumep, BoIopoa v KUCIOPOJ, HAXOISAIINECS Ha aTOMapHOM YPOBHE, IPU COSTUHEHUH 00pa3yl0T MOJICKYITY
BOJIbI, OOJIAJIAIOINIYI0 YK€ COBEPIICHHO HOBBIMH cBoWcTBamH. Jlpyroit mpumep. HekoTtopwie Bomopocinu u
KHIIIEYHO-TIOJIOCTHBIE 00pa3yIoT CUCTeMy KOpauioBbIX pudoB. OrpomHasi MpoIyKTUBHOCTh U Pa3zHOOOpasme
KOPaJIJIOBBIX pUGOB — AIMEPKEHTHbIE CBOWCTBA, XapaKTEPHbIE TOJIBKO IS pu(oBOro coodIecTBa, HO HUKAK
HE JIJIsl €0 KOMIIOHEHTOB, KUBYIIUX B BOJIE C HU3KUM COJEP>KaHUEM OUOTEHHBIX JJIEMEHTOB.

JlesiTenbHOCTh  OPraHU3MOB B DKOCHCTEME TMPUCIOCAOIMBAET T€OXMMHYECKYI0 Cpely K CBOMM
OMOJIOTHYECKUM TOTpeOHOCTAM. TOT (PakT, YTO XUMHUECKUH cocTaB atMochepsl W cUiIbHO 3a0ydepeHHas
dbuzmveckas cpena 3eMiid pe3KO OTJIMYAIOTCS OT YCJIOBHM Ha 000K npyroit miuaHete COJIHEYHON CHCTEMBI,
mo3Boya chopmynupoBath runoresy [eu [49]. CoracHo 3TOH THIIOTE3€ UMEHHO JKUBBIE OPTaHU3MBbI CO3JIATH
Y TOJCPKUBAIOT Ha 3emiie OJaronpusTHBIC I KU3HU yciaoBus. B Tabim. 1.1 mpencraBiieH cpaBHUTEIIbHbBIC
aHaynm3 coctaBa atMoceps! 3emin, Mapca, BeHepsl, a Takke THIIOTETHUECKON aTMOC(ephl, KOTopas UMenach
Ha 3eMJie /10 MOSBICHUS KU3HH.

Ta6nuua 1.1. Cocras armocdeps mianer
Conneynoii cucreMbl

Codepacanue 2a306 Mapc | Benepa | 3emas 6e3 | 3emna

6 ammocghepe, % HCUIHU
JByoxuch yriepona 95 98 98 0,03
Asor 2,7 1,9 1,9 79
Kucnopon 0,13 Cneast - Cneant 21
Temnepatypa nosepxHocTH, °C —53 477 - 290 13

Ckopee Bcero, 3€JIEHbIE pAcTEHUsS U HEKOTOPhIE MHUKPOOPTaHU3MBI CBHITPAIM OCHOBHYIO pOJib B
(dbopMupoBaHUM 3eMHOH aTMoc(epbl C €€ BBICOKMM COJEp’KaHHEM KHUCIOpPOJa M HHU3KUM COAEpKaHHEM
yraekucioro raza. ['mnoresa I'en moguepkuBaeT BaKHOCTh M3YUEHHUS M COXPAHEHUSI 3TUX PETYIUPYIOIIUX
MEXaHH3MOB, KOTOpbIE TIO3BOJISIIOT arMocdepe MNpUCHOocabiuBaThCid K 3arpsi3HEHUsIM, O00YCIOBIIEHHBIM
NeSATEIbHOCTBIO YEJIOBEKA.

B coctaB skocucTEMBI BXOJAT CIIEAYIOIINE KOMIOHEHTHI:

e neopranuyeckue BemiectBa (C, Oy, Ny, P, S, CO,, H,O u mp.), koTopble BKIIOUAIOTCS B KPYTOBOPOTHI

BEILIECTB;

® OpraHMyeckue coeuHeHUs (OenKH, yIriieBOAbl, JUIUABI U Jp.), CBA3bIBAIOLINE OMOTUYECKYIO (KUBYIO) U

a0MOTHYECKYIO (HEXKUBYIO) KOMIIOHEHTHI YKOCHUCTEMBI;



e BO3JyIIHAs, BOAHAA U CyOCTpaTHas Cpebl, BKIIOYAIOIINE KIMMAaTUYECKH PEeXUM U Jpyrue pu3ndeckue
(dakTopsl;

® TPOIYIEHTHI, aBTOTPO(PHBIC (CAMOMHTAIONINECSI) OPTaHU3MbI, B OCHOBHOM 3€JICHBIC PACTEHHSI, KOTOPHIE,
UCTIONIB3Ysl SHEPTHIO0 COJTHEYHOTO CBETA, CHHTE3UPYIOT OPraHMYECKUE BEIIECTBA U3 YIJICKUCIOTO ra3a H
BOJIBI;

® KOHCYMEHTHI TIEPBOTO TOpsAJKa (pacTUTEIHHOSAHBIC J>XMBOTHBIE) M BTOPOTO TOpsAKA (XWUIIHUKH),
reTepoTpOHBIC OPraHU3Mbl, B OCHOBHOM YKHBOTHBIC, TUTAFOIIUECS IPYTUMHU OpPraHU3MaMU;

® pEIyIEeHTHl WK JECTPYKTOPBI, B OCHOBHOM OaKTEpHH U TPUOBI, KUBYIIUE 332 CYET PA3NIOKEHUSI TKaHEH
YMEpPIIUX OPTaHU3MOB.

()6pa3OBaHHe OpTraHU4YCCKUX BCIICCTB 3CJICHBIMU PACTCHUAMU IIPU UCIIOJB30BAHWU SHCPIrUU COJIHCUHOTO

CBETa MPOUCXOIUT B Mporecce (POTOCHHTE3A!

E
6C0O; + 6H,0 —» CgHjpO06 + 60, .
u

ConHua

VY 3enenbix pactenuil H,O okucnsercs ¢ oOpa3oBanueM razoodpasznoro kuciopona O,, npu 3tom CO,
BOCCTaHABJIMBAETCA JO OPraHMYECKHUX BEIECTB (B NPUBEJCHHOM YpPaBHEHUU OPraHUYECKOE BELIECTBO —
I7I0K03a). Y (oTOoCHHTE3UpYIOIMX OakTepuil CHHTE3HMPYIOTCS OpraHMYECKHEe BEIIeCcTBA, HO HE oOpaszyeTcs
kuciopoa. Jlprxanue - mpouecc, 00paTHbIid (HOTOCHHTE3Y, TPH KOTOPOM OPTaHUYECKUE BEIIECTBA OKUCIISIOTCS C
MOMOILBIO aTMOC(HEPHOTO KUCIOPOA.

PenynieHTh1, pasiiaras OTMEpIIHEe OCTaTKH OPTaHU3MOB, OCBOOOXKIAOT OnoreHHbie deMeHTH (C, Oy, Ny, P,
S u Ap.), KOTOpbIE MOCTYNAIOT B KPYTOBOPOT, HEOOXOUMBIH IS CYIIECTBOBAaHHS SKOCUCTEM.

Kaxnpiii rog mpoxynenramu Ha 3emie cozfaercss okosno 100 mipa. T. OpraHMYEecKOro BEIIECTBa, UTO
COCTABIIET 2100a1bHY10 NPOOYKYuto Guocdepsl. 3a ATOT )K€ MPOMEXYTOK BPEMEHH MPUOIU3UTEIBHO TaKOE K€
KOJIMUYECTBO JKUBOTO BEILECTBA, OKHUCIAACH, npeBpamaercs B CO, u H,O B pe3ynbrare nbIXaHUsS OPraHU3MOB.
OTOT mpouecc Ha3bIBaeTCs 2106anvhuim pacnadom. Ho 31oT GanmaHe cymectBoBasn He Beerna. [Ipumepno 1
MJpA. JEeT Ha3aJ 4YacTh 00pa3yeMoro NpoAYLEHTAaMH BELIECTBAa HE pPAacXo/0Bajach Ha JAbIXaHHE M HE
pasznaranach, Tak Kak B Ouocdepe eme He ObUIO JOCTaTOYHOIO YHCiIa KOHCYMEHTOB. B pesyibrare 3TOrO
OpPraHMYECKOE BEILECTBO COXPAHSIIOCh M 3a/ep KUBAJIOCh B ocajakax. lIpeobnagaHue cuHTE3a OpraHUYecKUX
BEIIIECTB HAJl MX Pa3JI0’KEHUEM MIPUBEJIO K YMEHBIIEHHUIO B aTMOc(epe 3eMIIH YIIIEKHCIIOro Ia3a U HaKOIJICHUIO
kuciopoaa. Oxono 300 MuH. JIeT Haza] OCOOCHHO OOJBINON M30BITOK OPraHMYECKOW MPOIYKIMH MPUBET K
00pa30BaHUIO TOPIOYMX MCKOMAEMBbIX, 3@ CYET KOTOPBIX YEJOBEK IO3KE COBEPLIMI IPOMBILIIICHHYIO
peBosoruio. A Oosiee yeM 60 MITH. JIET Ha3aJ BBIPAOOTANIOCH KOJEOIOMIEecs] CTAlMOHAPHOE COOTHOIICHUE
MEX]y IT100anbHOM MPOAYyKLHUEH U pacnazioM.

Opnaxo 3a mocieAHNE MOJIBEKA B PE3YJIbTaTe XO35IIICTBEHHOMN AESITEIbHOCTH YEJIOBEKA, CBSI3aHHOW IIaBHBIM
0o0pa3oM CO CXKHUraHHEeM TOpIOYMX HCKomaemblX, KoHueHTpauus CO, B arMocdepe moBbicuiach, a O, —
YMEHBIIINUJIACh, YTO CO3/a€T KPUTHUYECKYIO CHUTYyalUIO JUIsl YCTOMUMBOCTH aTrMmocgepsl. Takum o0Opazowm,
BaKHEHIIEH XapaKTEpPUCTUKONW D3KOCHUCTEM SIBISIETCS KpPY208OpOm Geujecms, OMpeAeNsseMblil T100anbHOM
MPOAYKIIMEN U pacIaioM.

Crnenyromeit BaKHeHMIIeH XapaKTEepUCTUKOM SKOCHCTEM SBISETCS UX KHOEpHETHYECKOe IIOBE/ICHUE.
Kubepnemuueckoe nogedenue sxocucmem ONPENENAeTCS TEM, 4YTO OHM OOJAaJalOT  pa3BUTBIMU
UH(GOPMALIMOHHBIMM  CETSIMM, BKJIIOYAIOUIMMHM IOTOKM (PHU3MUECKUX W XHUMHUYECKHUX CHUTHAJIOB, KOTOpBIE
CBS3BIBAIOT BCE YacCTH OSKOCUCTEMBbl W YNPABISAIOT €10 KaK €IWHBIM LedbiM. OTINYHE 3KOCHCTEM OT
KHOEPHETUUYECKUX YCTPOUCTB, CO3JaHHBIX YEJIOBEKOM, 3aKJIIOYaeTCsi B TOM, YTO YIpaBIAOUIME (DYyHKIUH
9KOCHCTEMBI COCPEIOTOYCHBI BHYTpH Hee W nud¢y3Hbl. B KnOepHEeTHYECKMX JXK€ CHUCTeMax, CO3JIaHHBIX
YeJI0BEKOM, YIPaBJIsAIoIue (YHKIUU HAIIPABJICHBI BOBHE U CIICIIUATU3UPOBAHBI.

[Ipu cpaBHEHUU KMOEPHETUUECKOW CUCTEMBI C SKOCUCTEMOW MOKHO HaWTH HeuTo obiee. B Toil u apyroii
ylnpaBJIeHUE OCHOBAHO Ha OOpaTHOW cBs3U. M3BecTHO, 4TO 3SHEprus OOpaTHOW CBSA3M KpaiiHE Maja o
CPaBHEHMIO C MHMIIMUPYEMOM €10 SHEprueil, KoTopas Bo30yKIaeTcsi B CUCTEME, UIET JIM PEUb O TEXHUYECKOM
YCTPOHCTBE, OpPraHW3ME WM HKOCHUCTEME. YCTpPOWCTBA, OCYIIECTBISIOIIME OOpaTHYIO CBS3b B JKUBBIX
CUCTEMAX, HAa3bIBAIOTCS 2oMmeocmamudeckumu mexanusmamu. lomeocma3 B TPUMEHEHHH K OpraHHU3MY
O3HauaeT NOJIepPKaHUE €ro BHYTPEHHEH Cpelbl U yCTOHUMBOCTh €r0 OCHOBHBIX (PU3MOJOTHYECKUX (DYHKIMH.
B npuMeHeHun K 3KOCHCTEME I'OMEOCTa3 03HAYaeT COXPAHEHUE €€ MOCTOSHHOTO BHJIOBOTO COCTaBa M 4YMCia
ocoOell. ['omeocTaTnyeckue MEXaHU3Mbl MOAJEPKUBAIOT CTAOMIIBHOCTh 3KOCHCTEM, MpEeAynpexaas MOJHOE
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BBICJITAaHNE PACTEHUH TPABOSIHBIMH KHUBOTHBIMH HMJIM KaTacTpOpHUECKue KoJeOaHHsI YUCICHHOCTH XHITHIKOB
U UX XKEPTB U T.J.

CreneHb CTaOMIBHOCTH 3KOCHUCTEM BECbMa pa3jiMyHa M 3aBUCHT KaK OT JKECTKOCTH OKpY KalolIed cpensbl,
Tak U OT 3((PEKTUBHOCTH BHYTPEHHUX YIPABIAIOMIMX MEXaHU3MOB. llpu 3TOM BBIAENSAIOT JBa THUIMA
YCTOMYUBOCTH:

® pe3ucmeHmHas ycmouyueocms — CIIOCOOHOCTh OCTaBaThCS B YCTONYMBOM COCTOSIHMM IOJ Harpy3Kou.

Tax, nec u3 cekBoiin (BbicoTa aepeBbeB Boilie 100 M, nuamerp 6—11 M) ycTOHYHB K TTOKapam, MOCKOJIbKY
3T JIEPEBBS CpPelU copoauyei o0anaroT caMoil TOJCTOM KOPOM, COJEpKaT JAECSITKU TOHH BOJIBI U T.A.
Ho ecnu 3TOT nec Bce-Taku CropuT, TO BOCCTAaHABIMBAECTCSI OYEHb MEJICHHO;

e ynpyeas ycmouuugocms (MIPOTHBOIIOIOKHA PE3UCTEHTHON) — CIIOCOOHOCTh OBICTPO BOCCTAHABIIMBATHCA.

Tax, 3apociu KycTapHHMKa yanapasis JIETKO BBIFOPAIOT, HO OBICTPO BOCCTaHABIMBAIOTCS.

[Tomumo cucteM 00paTHOW CBSI3U CTAOMIBHOCTH OOecredynBaeTcsi M30BITOUHOCTHIO (DYHKIIMOHAIBHBIX
KOMITOHEHTOB. M30BITOYHOCTH XOpOLIO OOBSACHSAETCS HAa IPUMEpPE OpPraHu3Ma, MMEIOIIET0 MapHbIE OpraHsbl
(pyku, HOTH, TJa3a, YIIM, IOYKH, JIETKHE) W MHOTOKPAaTHO AyOJHMpPOBAHHBIE OpraHbl HMMYHHUTETA.
N36BITOYHOCT XapaKTepHa | JJIs SKOCHCTEMBI. ECli B AKOCHCTEME UMEETCS] HECKOJIBKO BHIOB aBTOTPO(HBIX
3eNIeHBIX PACTEHHH, Ka)K0e U3 KOTOPBIX UMEET CBOWM TEMIEpaTypHBIM JUana3oH, TO CKOPOCTh (POTOCHHTE3A B
9KOCUCTEME MOXKET OCTABaThCsl HEM3MEHHOM, HECMOTPS Ha KOJIeOaHUS TEMIIEPATYPhl.

Mo3sr 4denoBeka MpPEICTaBIsIET COOOW YCTPONCTBO ¢ HU3KUMHU SHEPTETHUYECKHMMH XapaKTEPUCTUKAMU U C
OTPOMHBIMHM CIOCOOHOCTSIMH K YIIPaBJICHHIO, MOCKOJIbKY NpPU OTHOCHUTEIBHO MaJiOW 3aTpaTe SHEPruu OH
CIOoCcOOEH MPOIYIUPOBATh PAa3HOOOPA3HBIE MOIIHBIE HJIEH. JTO CAENAN0 YelIOBEKa CaMbIM MOTYIIECTBEHHBIM
cymectBoM Ha 3emue. [lo kpaiiHeld mepe, 3TO KacaeTcsi €ero CHOCOOHOCTH M3MEHATh (PYHKIMOHUPOBAHHE
9KOCHUCTEM, B TOM YHCIIe U Ouochepsl.

OcHOBHbBIE XapaKTEPUCTUKH SKOCUCTEMBI — €€ pa3Mep, €€ YCTONUNBOCTh, MPOLIECCH CAMOBOCCTAHOBJICHMS,
CaMOOYHIIICHUSI.

Pasmep sxocucmembr — IpOCTPAHCTBO, B KOTOPOM BO3MOKHO OCYIIIECTBICHHE MPOLIECCOB CAMOPETYJISLIUU U
CaMOBOCCTaHOBIICHUS BCEX COCTABIISAIONINX SKOCUCTEMY KOMIIOHEHTOB M 3JIEMEHTOB.

Camosoccmanosnenue npupoOoHoU 9KOCUCEeMbl — CaMOCTOSITENIbHBIN BO3BpAaT MPUPOAHON IKOCHUCTEMBI K
COCTOSTHUIO JIMHAMHUYECKOTO pPaBHOBECHS, M3 KOTOPOro OHa Oblla BhIBEJCHA BO3JCHCTBUEM MPUPOIAHBIX U
AHTPOIIOTEHHBIX (DAaKTOPOB.

CamoouuweHue — €CTECTBEHHOE pa3pyllleHUE 3arps3HUTENss B cCpeAe B pe3yJbTaTe MpOIIECCOB,
MIPOUCXOSIINX B IKOCHCTEME.

DKOCHUCTEMBI MOXKHO KJIacCHU(PUIMPOBATh MO Pa3HbIM TMpu3HaKaMm. broMHas KiaccH(UKaIus 3KOCHCTEM
OCHOBaHAa Ha MPeo0IaAONIeM THIIE PACTUTEIHLHOCTH B KPYITHBIX PETHOHAX. B BOMHBIX MeCTOOOWUTaHHSAX, T/IE
pPacCTUTENHHOCTh Mallo3aMEeTHAa, B OCHOBE BBIJCICHUS JKOCHCTEM HAXOIATCS TJIaBHblE (U3MUYECKHUE YEPThI
CpeJlbl, HAIPUMEP «CTOsIUasi BOAA», «TEKyIlas BOAa» U T.1.

buomHas kiaaccupukanus IKOCHCTEM

Ha3zemmuvie 6uomoi:

TyHnapa: apkTrHdecKasi U albIuicKas
XBOWHBIE JIECa

JluctonaaHbpli 1€C YMEPEHHOM 30HBI

Crenb yMEpEeHHOM 30HBI

Tponuueckue rapciaeHa v caBaHHa
[lycThiHA: TpaBIHUCTAS U KyCTaPHUKOBAS
BeuHo3eneHbli TPOMUYECKUH JOXKIEBOH JieC

IIpecrosoonvie skocucmemol:

JlenTnyeckue (CTosTIME BOJIBI): 03€pa, MPY/IbI U T.I.
Jloruueckue (TeKyuue BOJbI): PEKU, PYUbU U T.J.
3ab0s109eHHbIE YTO/Ibs: 0070Ta U OOJIOTUCTHIC JIeca

Mopckue sxocucmembl:

OTKpBITHINA OKeaH (MeJarundaecKas)

Bopp! KOHTHHEHTAIBHOTO 1IeNb(a (MPUOpPEKHbIE BOIbI)

Peruons! anBemumHra (1a010poAHbIE pallOHBI C IPOTYKTUBHBIM PHIOOJIOBCTBOM)
Octyapuu (mpuOpexHbIe OYXThI, IPOJIUBBL, YCThS PEK U T.1.)

Hcnonp3oBaHue B KOCHCTEMax pa3iMYHbIX HUCTOYHUKOB sHepruu — CoJHIA, XMMHYECKOro TOIIMBA —
MO3BOJIMJIO BBIICTHUTH YEThIpe (PyHIaMEHTAIbHBIX BUA YKOCUCTEM 10 IJHEPreTHYeCKOMY IIPU3HAKY.
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e JIBMKHMMBIE COHLIEM HECYOCHIMPYEMbIE SKOCHCTEMBI - IPUPOIHBIE CHCTEMBbI, OJTHOCTHIO 3aBUCSIINE OT
IPSIMOTO COJIHEYHOTO M3ITydeHHst. K UX 4HCITy OTHOCSTCS OTKPBITHIC YUYAaCTKH OKEAHOB, KPYITHBIC YUACTKH
TOPHBIX JIECOB M OOJbIINE TITyOOKHE 03epa. IKOCUCTEMBI STOTO THIMA MOIYUYaloT Mallo YHEPTHUH U UMEIOT
MaJTyl0 TPOXYyKTHBHOCTh. OIHAKO OHM KpailHe BaXXHbBI, TaK KaK 3aHUMAIOT OTPOMHBIC IUIOINAAH. JTO
OCHOBHOI MOJIyNb >XKu3HeoOecreueHus: Ouochepsl. 3aech ovHIIaloTcs OoNblIne OO0BEMBI BO3IyXa,
BO3BpaIIaeTcss B 000pOT BoJa, HOPMUPYIOTCS KITMMATUIECKHIE YCIOBHS U T. JI.

e Dkocuctembl, ABwxkuMble CoiHIIEM, HO CcyOcuaupyemble APYTUMU €CTECTBEHHBIMH HCTOYHUKAMHU.
[TpumepamMu Takoil 3KOCHCTEMBI SIBJISIOTCS ACTYapUH PEK, MOPCKHE MPOJHMBBI U JaryHel. [IpunuBbl u
TEYEHUSI CHOCOOCTBYIOT OoJiee OBICTPOMY KPYTOBOPOTY MHUHEPAIBHBIX AJIEMEHTOB MUTAHUS, MOITOMY
acTyapuu 0oJiee IIOAOPOIHBL, YeM MPHIICTAIOIINE YIaCTKU OKE€aHa WU CYIIIH.

e DOxocuctembl, JBwkHMble CoJHIEM U cyOcuaupyemble uyesnoBekoM. I[lpumepom wuX SBISIOTCA
arpodKOCHCTEMBI (T10JIsI, KOPOBHUKH, CBHHAPHHUKH, NTHIIE(HAOPUKH H T.]I.).

e DKocuCTeMa, JBIKUMAas TOIUIMBOM — HWHIYCTPHAJIbHO-TOPOJICKAsl 3KOCHCTEMa, B KOTOPOW SHEprus
TOIIJIMBA HE JOMNOJHSET, a 3aMEHSET COTHEUHYI0 3Hepruto. [loTpeGHOCTh B 3HEPrUM TUIOTHO 3aCEIEHHBIX
ropoJIoB Ha 2—3 mopsiaka 60JbIlle TOTO MOTOKA YHEPTUU, KOTOPBINA MOAIEPKUBAET KU3Hb B €CTECTBEHHBIX
sKocucTeMax, NBMKUMbIX ConHueM. [loaToMy Ha HEOOJIBIION IUIOMIAAN TOPOJa MOXKET XKHUThb OOJIBIIOE
KOJIMYECTBO JIIOJIEH.

Konuenuusi nmpoaykTuBHOCTH. COBOKYITHOCTh OPraHM3MOB B 3KOCHCTEME B MOMEHT HaOIOJCHUS
Ha3bIBAIOT  Ouomaccoli, CKOPOCTb NPOAYLUUPOBAaHUA OUOMAcChl — HPOOYKMusHocmvlo. PaznuyaroT
NEePBUYHYIO MNPOIYKTUBHOCTh - CKOPOCTb, C KOTOPOH MPOIYLEHTHI (3€JCHbIE PAacTeHHUs) B Ipolecce
(doToCcHMHTE3a CBSA3BIBAIOT SHEPTUIO0 W 3amacaloT ee B (opMe OpraHMYeCKHUX BEIIECTB, U BTOPHUUYHY IO
MIPOAYKTUBHOCTH - CKOPOCTh 00pa3oBaHMs OMOMAacChl KOHCYMEHTaMH.

BrIicokasi IpOyKTHBHOCTh CEIBCKOTO XO3SIICTBA B Pa3BUTHIX CTpaHaX MOIEPKUBACTCA IEHOH OOBINNX
BJIOKEHUI SHEPTMU W CEJEKIIMOHHOW paboTOoH, HAMpaBIICHHON HAa BBIBEJCHHE BBICOKOYPOXKAHHBIX COPTOB
pacTeHuil U BBICOKONPOIYKTUBHBIX TOPOJ XKHBOTHBIX. JTOT BCHOMOTATENBHBIA TMOTOK SHEPIHMH HAa3bIBACTCS
snepeemuueckou cyocuouei. Ecnu B XIX B. cTpaHbl MUpa JETUIUCH HA MIPOMBIIIJICHHO Pa3BUTHIE U arpapHEIE,
To B XX BO3HHKJIA CHTyalus, MPH KOTOPOH 4Yem Oosiee pa3BHTa CTpaHA, TEM BHIIIE NMPOTYKTHBHOCTH €e
CEJIbCKOTo X03siiicTBa. IMEHHO pa3BUTHIE CTPaHbI MOTYT ceO€ MO3BOJIUTH COOTBETCTBYIOIINE YHEPTrEeTHUECKHE
cyOcuauu B CEIbCKOE XO3SHCTBO.

CymiecTByeT MpUHIMIHUAIBHAS pa3HUIA B TOBEICHWU SHEPrUM M MaTepuu. MaTepus IHUPKYJIHpPYeT B
CHCTEME; 3JIEMEHTBHl M BEUIECTBA, BXOJIAIIME B COCTAB XXMBOTO, MMEIOT CBOM IIHMKIBI, CBOM KPYTOBOPOTHI.
DHeprus, 0JTHAX/IbI HCIIOIb30BaHHASI SKOCUCTEMOM, IPEBpAIAeTCs B TEIUIO M YTPAYNUBACTCS AJISi CUCTEMBI.

IIumeBbie Henu, numeBble ceTH. [IlepeHOC BeHIECTB M SHEPTHH IMUIIA OT €€ HMCTOYHHKA — 3eJICHBIX
pacTeHHii — Yepe3 psii OpraHU3MOB, OT OJHOTO 3BEHA MOTpeOUTeNei K JPYyromy Ha3bIBaeTCs Nuesol uiu
mpoguueckoii yenvio. PanyoHaNbHOE TIOBEACHHWE 3BEHBEB TPOPHUECKOW IIEMM  ONpeAesseTcs He
3¢ (HeKTUBHOCTHIO MOOBIBAaHUS THUINH, a yMEPEeHHOCThIO. [loATOMY B SKOCHCTEMax OCTalOTCS IUIIb BUJBI,
XOPOIIO BBHIMOJHSIOMINE CBOM OHONIOTHYECKHE (DYHKIMU — KUBYIIME U JAIOUINE KHUTh ApyruM. OcoOeHHOCTH
YeloBeKa Kak OMOIOTUYECKOTO BIIA B TPOQUUECKUX LIETIAX COCTOST B CIEAYIOUIEM:

® UEJIOBEK BCESJICH U MOXKET KHUTh TO 32 CUET OJHUX, TO 3a CUET JPYTUX 3BEHbEB TPO(YUUECKON LIEMH; ITO
CHUMAET C HEero y3/1y YMEPEHHOCTH;

® OH MOXET NpuOIMXKaTh K cede pecypchl C MOMOIIBI0 OJOMAIIHUBAHUS PACTEHUN M KUBOTHBIX HIIU
NPUBO3UTH UX, BBIXOJIS U3-T10/1 KOHTPOJIS CPE/IbI B MECTE MPOXKUBAHUS;

® OH MOXXET YXOJWTh M3 HAPYIIEHHOW MM IIeTH B IPYTyI0. DTO JaeT YeJIOBEKY YyBCTBO CBOOOJBI, OJJHAKO
3TO cBOOOJa OT HEMEIJICHHOT'O OTBETHOI'O BO3JEHCTBHS U OT OTBETCTBEHHOCTH Tepe]] IOTOMKaMHU.

Tpoduueckass CTpyKTypa 3KOCHCTEMBI COCTOMT M3 psijia MapajuleibHBIX M TEPEIUICTAIOMUXCS MUIIEBBIX
LIETICH U Ha3BIBACTCS NUUEBOU UIU MPOPUUECKOU Cembio.

Meta6ou3m u pa3Mepsl ocodeii. [Ipy HeM3MEHHOM HSHEPreTHYECKOM IMOTOKE B IMHUIIEBOM Iienu Oojee
MEJIKHE OpPTaHU3Mbl HMEIOT 00Jie€ BHICOKYI0 MHTEHCUBHOCTh OOMEHA, 00Jiee BBICOKUHN yOenbHblll Memaboiusm
(MeTabonu3M B mepecuere Ha | Kr Macchl), YeM KpyIHbIe OpraHu3Mbl. [Ipu 3TOM Menkue opraHu3Mbl CO3Aai0T
OTHOCHUTEJILHO MEHBIIIYI0 Ouomaccy, yeM KpymnHble. Tak, Onomacca 6akTepuil, UMEIOIUXCS B TaHHBII MOMEHT
B JKOCHUCTEME, Tropa3fo HWXKe OHOMacCchl MIJICKONMUTAIOMMX. OJTa 3aKOHOMEPHOCTH IOJIydMsIa Ha3BaHHE
npaBwiaa Oayma. DTo MNpaBWiIO 3aciay’KMBaeT 0COOOro BHHUMAaHUS, IOCKOJbKY H3-32 aHTPOMNOTE€HHOIO
HapyIIEHUs] TPUPOABI MPOMCXOJUT HM3MEIbUYaHHUE OPraHU3MOB, KOTOPOE€ HEMHHYEMO IOJDKHO TNPHUBECTH K
o01ieMy CHHKEHUIO MPOTyKTUBHOCTHU U K pa3nagy B 9KOCHCTEMaX.



[Ipn m3menpuanuu ocoOeill BBIXOJ OMOMAacchl C €AMHMIBI IUIOMIAAM B CHIIy 0oJee IUIOTHOTO 3aceleHUs
mpocTpaHcTBa yBenuuuBaeTcs. CIOHBI HE JaayT Takod Oumomacchl MU NPOAYKIMH C €IWHUIBI IUIOIIA[H,
KOTOPYIO CIIOCOOHA JaTh capaH4a. JTO — 3aKOH YAeJbHON MPOAYKTHBHOCTH. Tak, MENKUe TPEIIPUITUS H
(dbepMbl B CyMMe NPOU3BOAAT OOJBIINI 00BEM XO3SIMCTBEHHON MPOMYKIMHM, YeM KpyMmHBIC, TeM Ooiee
KpyITHEHIIne.

Hcue3HoBeHHE BHUIOB, MPEICTaBICHHBIX KPYMHBIMH OCOOSMH, MEHSET CTPYKTypy sKocucteM. [Ipu 3Tom
OpPTaHU3MBbI OMHON TPO(MUUECKON TPYIIIIHI 3aMEMIAI0T APYT ApyTa. Tak, KONBITHBIX B CTENH U CABAHHE CMEHSIOT
TPbI3yHBI, a B psAOE CIy4yaeB — pACTUTEIbHOSIHbIE HAcEeKOMble. OTO — MNPHHIHUI JKOJOTHYECKOro
Ay0JIMpOBaHMS.

B pesynbrare morepu 3HEpruM HpU IMepeHoce ee Mo Tpoduyeckod Menu M Takux (HaKTOpoB, Kak
3aBUCUMOCTh MeTabojM3Ma OT pa3MepoB OCOO0HM, Kaxaas »JKOCHCTEMa MPHOOpPETaeT OIpeleeHHYIO
Tpoduyeckyto cTpykTypy. Ee MOXHO mpeacTaBuTh B BHJAE HKOJIOTMYECKUX NMupamuia. Eciu mpuHATH, 4TO B
BEILIECTBO TeJla >KUBOTHOTO TMepexoauT B cpeaHeM 10% sHeprum CbeIeHHOM NHIIM, TO 3a cuer | T
pacTUTEIBLHOM Macchl MOXeET oOpa3zoBaTbesi 100 Kr Macchl TeIa TPaBOSTHOTO KUBOTHOTO, @ 33 CYET MOCIIETHETO
— 10 kr Macchl Telia XUIHUKOB.

dkosornyeckne ¢pakropol. Ha cocTosiHne OkpyXaromiel cpelbl U Ha >KMBBIE OPraHU3MBbl OKa3bIBAIOT
CHJIPHOE BJIMSHUE pa3IMuYHBbIE dKOJOrHueckue (GaxTtopsl [27]. Dxonoeuueckuti ¢pakmop — moboe ycioBue
Cpelibl, ClIOCOOHOE OKa3bIBaTh MPSAMOE WM KOCBEHHOE BO3/CICTBHE Ha >KMBbIE OpraHU3MBbl. JKOJIOTHYECKHE
(bakTopsl AenATCA Ha TpH Kareropuu: 1) abmormueckue — (aKkTOpbl HEKMBOM MPUPOJBI; 2) OMOTHYECKHE —
(haKTOpHI )KUBOU MPUPOJIBI; 3) aHTPOIIOTECHHBIE — (DAaKTOPBI YEJTOBEUYECKOM NEITEIHHOCTH.

[IpucnocoburenpHble pPEAKIUH OPraHU3MOB K TEM WJIM HWHBIM (akTopaM Cpeabl OMpeesIOTCs
MEePUOANYHOCTHIO UX BO3JeHCTBUS. K mepBUUHBIM neproAYecKUM (aKkToOpaM OTHOCSATCS SIBJICHHMSI, CBS3aHHBIE
C BpallleHueM 3eMIId, — CMEHa BPEMEH T'0/1a, CyTOYHAasi CMEHa OCBEIEHHOCTH U T.JI. DTH (pakTophl neiicTBOBaNIN
emie 10 TMOSBJICHMS] JKM3HM Ha 3emiie, M BO3HHMKAIOUIME JKMBBIE OPraHuW3Mbl JOJDKHBI ObUIM  Cpasy
aJanTUpPOBaThCI K HUM. BTOpWYHBIE TMepuoandeckue (PaKkTOphl — CIEACTBHUS TMEPBUYHBIX, 3TO BIIAKHOCTD,
Temmneparypa, ocagku u T.J. K Hemepuoanueckum (akTopam OTHOCSTCS CTUXHUIHBIE SIBICHMS, a TaKXKe
(akTOpHI, IMEIOLINE TEXHOTEHHYIO IPUPOY.

Abuomuueckue ¢pakmopuvl HA3eMHOI Cpedbl:

1. Cgem. Iloctynatommas ot CosiHIIa TydUCTast SHEPTUS PACTIPEAEIISETCS 10 CIIEKTPaM CIETYIONUM 00pa3oM.
Ha Bunumyto yacts ciektpa ¢ anuHoi BoaHbl 400-750 aM npuxonutcs 48% comHeuHnol panuanuu. Haubonee
BXHYIO POJIb A (POTOCUHTE3a UTPAIOT OPAHIKEBO-KPACHBIE YU, Ha KOTOpbIe Mpuxoautcs 45% COoMHEUHOM
pamuaruu. MadpakpacHble JIy4du ¢ JJIMHON BOHBI OoJiee 750 HM HE BOCIIPUHUMAIOTCSI MHOTUMH JKUBOTHBIMU U
PaCTeHHSIMH, HO SBIISIOTCS HEOOXOJAMMBIMU MCTOYHUKAMHU TEIUIOBOM sHepruu. Ha ymeTpaduoneToByio 4acTh
cnekrpa — meHee 400 HM — npuxoauTcst 7% COJIHEYHOU SHEpPrUHu.

2. Honusupyrowee usnyyenue — 3TO WU3IyYCHHE C OYCHb BBICOKOW HHEpruei, CrocoOHOe BHIOMBATH
ANEKTPOHBI M3 aTOMOB M MPHUCOEAMHATH MX K JAPYTMM aTOMaM C OOpa30BaHHMEM IMap MOJOKUTENIbHBIX H
OTPULIATETILHBIX MOHOB. VICTOUHHMK MOHHM3UPYIOMIETO M3JIyYEHUS - PAJHMOAKTUBHBIE BEIIECTBA U KOCMHUUYECKHE
nyun. Jlo3a m3nyuenus (1 pamx) — 3To Takas 103a U3TydeHHs], TpH KOTopoi Ha 1 T Tkanu mornomaercs 100 spr
sHepruu. EnuHWIA 03Bl HM3NMYYCHHS, KOTOPYIO TOJIYy4YaeT YeJIOBEK, Ha3bIBaeTcs 03p (OMOJIOTHYECKHid
SKBUBAJIEHT peHTreHa); 1 63p pasen 0,01 [x/kr.

Taonaunua 1.2. Jlo3nl namyyeHus

Hemounux usayvenus ‘ | Mosa

®oHoBoe 001yyeHHE 3a Tof 100 MO3p
HonyctMoe obnyuyeHue 3a roa 500 mGap
TeneBu3op, KOMIBIOTEP 500 m6ap
PentreHorpagus 3y6os 3 Gap
PenrtreHorpacus xenyaka 25 63p
JlyyeBas GonesHb (fierkas) 100 63p
JlyuyeBas GonesHb (TAXenas) . 450 63p
HomycTuMble aBapHiiHbie 06/IyueHHUs HaceCHUS © 10 63p

B teuenue rona yenosek B cpenHeM nonydaet a03y 0,1 69p u, cinemoBaTenbHO, 32 BCIO )KU3HB (B cpeaHeM 70
net) 7 69p.

3. Baaswcnocmv ammocgheprnoco 6030yxa — TapaMeTp, XapaKTEPU3YIOIIMHA TMPOLECC HACBIIICHUS €ro
BOJISIHBIMH TTapaMH. Pa3HOCTh MEXIy MaKCHMAaJIBHBIM (TIPEIETbHBIM) HACBIICHUEM W JTAHHBIM HACHIIICHUEM
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Ha3bpIBaeTCsl AePUIMTOM BIaXHOCTH. Yem BhImie NeUIMT, TEM Cylle W Teruiee, M HaobopoT. PacreHms
MyCTBhIHb TMPUCIOCAOIMBAIOTCS K 3KOHOMHOMY pacxofoBaHHi0 Biard. OHU HMMEIOT [JIMHHBIE KOPHH H
YMEHBUICHHYIO MMOBEPXHOCTb JUCTHEB. [1yCThIHHBIE KUBOTHBIE CIIOCOOHBI K OBICTPOMY M MPOAOKUTEILHOMY
Oery nis AJUHHBIX MapUIpyTOB Ha BOJOINOH. BHYTpEeHHMM MCTOYHHKOM BOJABI Yy HUX CIY)KUT KHUp, MpPH
okucnernnu 100 r kotoporo obpazyercs 100 T BoabI.

4. Ocaoxu SBIAIOTCS PE3yJbTAaTOM KOHICHCAIMM BOJSHBIX MNapoB. OHU HUIpalOT BAXHYIO pOJb B
KpPYroBOpOTE BOABI Ha 3emiie. B 3aBUCHMMOCTH OT XapakTepa UX BbINAJCHUS BBIICISIOT T'yMUIHbIE (BIaKHBIC) U
apuaHbIe (3aCyIUIUBBIC) 30HBI.

5. I'azo6vlii cocmas ammocgepsi. BaxxHeHIIMM OMOTEHHBIM 3JIEMEHTOM atMoc(depbl, KOTOPbI y4acTBYeT B
o0Opa3oBaHNM OENKOB B OpraHusme, siBisiercs a3oT. Kuciopon, moctymnatouuii B atMocepy B OCHOBHOM OT
3eJICHbIX pacTeHUil, obOecreurnBaeT JAbIXaHUE. YTJIEKUCHBIM Ta3 SBISETCS ECTECTBEHHBIM JeMI(epoM
COJIHEYHOTO U OTBETHOTO0 3€MHOT0 u3MyueHui. O30H BBHINOJIHSAET IKPAHUPYIOIIYIO POJIb MO OTHOUICHHIO K
yIbTPaduOIETOBOM YaCTH COIHEYHOTO CIIEKTPA.

6. Temnepamypa Ha TIOBEPXHOCTH 3€MJIM OMNPENENSIECTCS TEMIEPAaTypHbIM PEXKUMOM aTMochepbl U TECHO
CBSi3aHA C COJHEUHBIM H3Iy4deHueM. [lJis OONbIIMHCTBAa HA3€MHBIX XHBOTHBIX W PACTCHHN TeMIIepaTypHBIN
ontuMyM Kojebnercs ot 15 go 30°C. HekoTopbie MOJITIOCKH )KUBYT B TOPSYMX UCTOYHUKAX MPU TEMIEPAType
1o 53°C, a HEeKOTOpbIe cuHe-3eNeHbIe Bogopocin U 6akTepun — 10 70-90°C. I'mybokoe oXIa’kaeHNE BbI3BIBACT
y HAaCEKOMBIX, HEKOTOPBIX PbIO U MPECMBIKAIOIIUXCS MOJHYIO OCTAaHOBKY JKU3HM — aHaOuo3. Tak, 3uMoii kapach
BMEp3aeT B WJI, @ BECHOW OTTAaUBAET U MPOJIOJIKAET OOBIYHYIO JKU3HEACATEIBHOCTb. Y JKUBOTHBIX C TOCTOSTHHOM
TEMIEPaTypol Tena, Yy MNTUI[ U MIIEKOMUTAIOUIMX COCTOSHME aHabuo3a He HACTymaeT. Y MNTHUIl B XOJOJHBIE
BpEMEHA OTPACTAaeT IMyX, Y MICKOMUTAIOMINUX — TyCTOM monamepcTok. JKMBOTHbBIE, y KOTOPBIX 3UMOH KOopMa
HEJI0CTaTOYHO, BMAJAIOT B CIISIUKY (JIETy4HEe MBIIIH, CYCIUKH, 0apCyKU, MEIBENIN).

Abuomuueckue paxkmopul 00HOU cpeobl:

Ha nomto MupoBoro okeana mnpuxomutcs 71% 3eMHON moBepxHocTH. BoaHnas cpena oTivyaeTcs OT
Ha3eMHOHU IJIOTHOCTBIO M BA3KOCTHIO. ITnmoTHOCTH Boabl B 800 pa3, a BA3KOCTH B 55 pa3 Oojblle IIOTHOCTH
Bo3ayxa. Hapsny c¢ 5TuM  BaKHEHIIMMHU OCOOCHHOCTSIMH BOJHOM Cpeabl SIBISIIOTCS: TOJBUKHOCTB,
TEeMIIepaTypHasi CTpaTU(UKAIM, TPO3PAYHOCTh M COJCHOCTb, OT KOTOPBHIX 3aBHCHUT (POTOCHMHTE3 OAKTEpHl U
(dbuTorIIaHKTOHA M CBOeoOpa3ne cpeibl OOMTaHUS THIPOOMOHTOB.

buomuueckue pakmopul okpyorcarowen cpeovl:

[Ton OwuoTnueckumu (aKTOpaMH TMOHHUMAIOT COBOKYIMHOCTh BIMSHHUNA SKU3HENEATEIBHOCTH OIHHX
OpPTraHU3MOB Ha JIpyTHE.

Aunmponocennvie (hakmopwvl oKpysicaroujeti cpeobwl.

AHTpomnoreHHsle  (PaKTOpbl OKpy’Karomiei cpeabl 00sf3aHBI CBOUM  IPOUCXOKICHHEM KOMIUIEKCHOM
TEXHOT€HHOM JESITeTbHOCTH YelloBeKa Ha 3emile, BKIIOUaloleil ero ObITOBYIO cdepy (CKUTraHue mycopa H
OTXOZIOB, CTPOHMTEIBCTBO M T.A.) U NPOU3BOJICTBEHHYIO JESITEIBHOCTh (BCE OTPACIM TPOMBIIUICHHON
WHIyCTPHH, CEITLCKOE X035HUCTBO, HE(TEe-, Ta30- U TOPHOI0OBIBAIOIIUE OTPACTH H T.1I.).

Jlumumupyrowue ghakmopwvi: 3aK0Hbl MUHUMYMA U MONEPAHMHOCTIU:

B 1840 r. 1O. JIubuxom ObuT chopMynHpOBaH 3aKOH MUHMMYMa, COTJIACHO KOTOPOMY Pa3BHTHE PAaCTCHHUM
JUMUTHUPYETCS HE TEMU SJIEMEHTAMU MTUTAHUS, KOTOPbIE MPUCYTCTBYIOT B MIOYBE B M300MIINH, a TEMH, KOTOPBIX
OUYeHb MaJio (HampuMmep, IUHK Wik 060p). 3aKOH MUHUMYyMa CHpPaBEIUIMB W ISl KUBOTHBIX, U JJISl Y€IOBEKa.
310pOBbE YeNOBEKa ONpEACsIeTCS B TOM YHCIE M CHEU(PUUESCKUMH BELIECTBAMHU, KOTOPbIE MPUCYTCTBYIOT B
OpraHu3Me B HUYTOKHBIX KOJIMYECTBaX (BUTAMUHBI, MUKPOIJIEMEHTHI).

JIroboMy KHMBOMY OpraHHM3MYy WM COOOIIECTBY OpraHM3MOB HEOOXOAMMBI HE BOOOIE TeMIleparypa,
BJIQXKHOCTbh, IUILA U T.[., @ UX OMPEJEICHHbIN PEKUM, T. €. TPAHUIIbI JOMYCTUMBIX KOleOaHUM 3TUX (aKTOPOB.
JlnamnazoH MeXAy OHKOJOTHUYECKUM MHHMMYMOM U JKOJOTHYECKUM MAaKCHMYyMOM COCTAaBJISIET IPEICIIbI
YCTOWYUBOCTH, T. €. TOJIEPAHTHOCTH JAHHOT'O OpPTaHHU3Ma — 3TOT 3aKOH TOJEPAHTHOCTH ObUT CHOPMYIUPOBaH
B 1910 r. B. lllendopmom.

[{leHHOCTH KOHLIEMIMHU JUMUTUPYIOMHUX (HAKTOPOB B TOM, YTO OHA JA€T BO3MOXKHOCTh MCCJIETOBAHUS CaMbIX
CJIO’KHBIX 9KOJIOTHYECKHX cuTyauuil. Eciu st opranu3ma XxapakTepeH HIMPOKHA AMANa30H TOJIEPAHTHOCTH K
(hakTopy, KOTOpBI MPUCYTCTBYET B CpPele€ B YMEPEHHBIX KOJMYECTBaX, TO TaKOW (PakTop HE MOXKET OBITH
IMMUTHpYIomKM. HanpoTus, ecnu opranu3M 001aJaeT y3KUM TUAa30HOM TOJIEPAHTHOCTH K KaKOMY-HUOYIb
U3MEHYUBOMY (DaKTOPY, TO 3TOT (PaKTOp 3aCIyKUBAET U3yUEHUS, TAK KAaK MOKET ObITh JINMUTUPYIOLIUM.

Bbuoreoxumnyeckne nmMKIJIbL. B sKkocucTeMax OYeHb BaKHA POJIb OMOT€OXMMHUYECKHX LHUKIOB [27].
buorennsie anementsl - C, Oy, Ny, P, S, CO,, HO u npyrue — B OT/IMUME OT SHEPTUH YICP>KHBAIOTCS B
9KOCUCTEMAaX U COBEPIIAIOT HEMPEPHIBHBIM KPYroBOPOT M3 BHEIIHEW Cpelbl B OPraHU3Mbl U OOpaTHO BO
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BHEIIHIOIO Cpely. DTH 3aMKHYTbIE IyTH Ha3bIBAIOT OuUO2e0XUMUYECKUMU YUuKIamu. B KaxkaoM KpyroBopote
pasznuyaoT 1Ba (OHAA: pe3epBHBIN, BKIIOYAIOMIUN OONBIIYI0 MAcCy IBHXKYIIUXCS BEIIECTB, B OCHOBHOM
HEOMOJIOTUYECKUX KOMIIOHEHTOB, U TOABIKHBIN, UM OOMEHHBIH, (POHI — 10 XapakTepy Oojiee aKTUBHBIN, HO
MEHee MPOJOKUTEIbHBIA, OTIMYUTEILHOM OCOOEHHOCTBIO KOTOPOTO SIBISIETCS OBICTPBIA OOMEH MEXIy
OpraHM3MaMH U UX HETIOCPEICTBEHHBIM OKPYKEHUEM.

buoreoxumuueckre MUKIBI MOKHO MOAPA3IEATh HA JIBa THUMA: 1) KPyroBOpPOT razo00pa3HbIX BEILIECTB C
pe3epBHBIM QoHIOM B atMocdepe u ruapocdepe (okeaH), 2) 0CaA0UHbIN TUKI C pe3epBHBIM (OHIOM B 3€MHOI
KOpe.

W3 90 ¢ numHUM 351eMEHTOB, BCTpeyaronmxcs B npupone, 30— 40 HeoOXoauMBbl AJIsl )KUBBIX OPTaHU3MOB.
UenoBeK yHHUKAJEH HE TOJIBKO TEM, YTO €ro OpraHu3M Hyxknaaetrcs B 40 sjeMeHTax, HO U TE€M, YTO B CBOEH
JESATEIbHOCTH UCIIOJIb3YET MOYTH BCE APYTHE NMEIOLIUECS B IPUPOJE IJIEMEHTBHI.

Kpyrosopor a3zora. A3or coctaBisier okojo 80% armocdepHOro BoO3AyXa U SABISETCS KpyHMHEHIINM
pe3epByapoM M MPEeIOXPaHUTEIBHBIM KiIanaHoM aTMocdepbl. OaHaKo OOJBIIMHCTBO OPraHU3MOB HE MOTYT
yCBauBaTh a30T U3 BO3ayXa. Mexay TeM a30T y4acTBYET B IIOCTPOCHHH BCEX OENKOB M HYKJIEUHOBBIX KHCIIOT.
VYcBauBaTh a30T M3 BO3/yXa CHOCOOHBI TOJBKO HEKOTOPBIE OPTaHU3MBI — OAKTEPHUU, KOTOPbIE CYIIECTBYIOT B
cuMOmno3e ¢ 6000BBIMH pacTeHHSIMU (TOPOX, (acoib, cos). OHM TOCENSIOTCS Ha KOPHSIX 000OBBIX pacTeHUH,
00pa3yst KITyOeHbKH, B KOTOPBIX M MPOMCXOIUT XUMHUYECKas (UKcAlMs a30Ta. A30T MOTYT yCBaWBaTh TaKke
CUHE-3€JIeHble BOJIOPOCIIH, Ha3biBaeMble IHMaHoOakTepusMu. OHU 00pa3zyloT cUMOMO3 C IUIaBAIOIIMM
MaIOPOTHUKOM, KOTOPBI pacTeT Ha 3aJlMBa€MbIX BOJOH PHCOBBIX IOJSAX U 10 BBICAJAKM paccaabl puca
yaoOpsieT 3TH noJist a3otoM. [1epBrril aTan ¢pukcanuu atMochepHOro a30Ta MPUBOJIUT K 00Pa30BaHUIO aMMHAaKa
1 Ha3bpIBaeTcsl aMMoHH(uKanuei (puc. 1.1). AMMuUak UCHOIB3YETCS PACTCHUAMU JJISi CUHTE3a aMHUHOKHCIIOT,
U3 KOTOPBIX cocToAT Oenku. BTopoii stan ¢ukcanuu a3oTa MUKpOOPraHU3MaMU — HUTPU(PHUKALUS, TIPU STOM
00pa30BaBIIMICA aMMHUAaK NpeodpazyeTcs B COJMM a30THOM KHCIOTHI - HHUTpaTbl. HuTpathl ycBauBaroTcs
KOPHSIMH PAacTeHUN M TPAHCIOPTUPYIOTCA B JIUCTHS, I/I€ MPOMCXOAUT cHHTE3 OenkoB. [Ipormecc pasznoxeHus
0€JIKOB, OCYIIECTBIIEMBIN 0c000i rpynmnoii OakTepuii, Ha3bIBaeTcs AeHUTpUupuKanuei. Pacnan uner cHavana ¢
o0pa3oBaHMEM HUTPATOB, TOTOM aMMHaKa M, HAaKOHEI], MOJIeKyJsipHOro azorta. CoziepxaHue a30Ta B JKHUBBIX
TKaHSX COCTaBJISAET OKOJIO 3% ero conepkaHusi B OOMEHHBIX QoHIax skocucteM. Ob1ee BpeMsi KpyroBopoTa
azora — npumepHo 100 ner.

| ®nopa u ayHa |

MoueBuHa
CO(NH,),

AmMunorpynna
NH,

AMMOHUDMKaUKA JleHUTPUcbUKaLMA
MpoayKuus W obpasosaHue ¢ oBpasoBaHnem
N accuMunAuma AMMUKaKa WoHa N,O 1 csobogHoro
NH aMMOHUs asora
3 4

A 4

Hutpudukaumns

1 obpasoBanue

Hurputos (NO,)
u HutpaTos (NO,)

Puc. 1.1. Ocnoeuvie 6uoxumuveckue smansi kpyzoeopoma azoma (21}

Kpyrosopot yriepoaa. KpyroBopoTs! yriaeKHCIOTHl M BOJbI B TJI0O0AIBHOM MaclTabe — caMmble BaKHbIC
U1 4eJI0BEYEeCTBA ONOr€OXMMHUYECKUE KPYTOBOPOTBHI.

B xpyrosopore CO;, atmocdepHblii (OHA HEBETUK IO CPAaBHEHMIO C 3amacaMy yriepoja B OKEaHax,
HCKOIIa€MOM TOIUIMBE M JPYTUX pe3epByapax 36MHOHN KOpBI. J[0 HACTYIJICHUS WHAYCTPHAIBHOU 3PbI MOTOKH
yriepoja Mexay aTMocdepoil, MaTepukaMu M okeaHaMu OblHM cOanmancupoBanbl. Ho B XX B. comepkaHue
CO, NOCTOSHHO pacTeT B Pe3yJbTaTe€ HOBBIX TEXHOTEHHBIX MOCTYIUIEHUH (CKHUraHHE FOPIOYMX HCKONAEMBbIX,
Jerpajanus MOYBEHHOTO CIIos, cBeAeHue JiecoB U T.4.). B 1800 r. B atmocdepe 3emuu comepxanocsk 0,29%
CO3; B 1958 - 0,315%, a x 1980 r. ero conepxanue Bbipocio a0 0,335%. Ecnu konuentpauus CO; BOBOE
IIPEBBICUT JOMHAYCTPUAIbHBIM YpPOBEHb, YTO MOXKET CIIy4uThCsi B cepeauHe XXI B., TO Temmeparypa
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MOBEPXHOCTH 3eMJTH M HIDKHHX CJIOEB aTMOC(EpBI B CpPETHEM MOBBICHTCS Ha 3°. B pe3ynbraTe moabeM ypOBHS
MOps1 1 IlepepacipeieIeHue 0CaIKOB MOTYT IOTyOUTh CEIbCKOE XO35HCTBO.

| doTocCUHTE3 ]

100%

Bwoac-
CUMMNALMA
yrnepoaa
pacTeHnaMu

CO,.
aTmocchepe

]
ruapocdepe

ObixaHne

30%

MNoTtpebnerHue Obixavue
OpraHnyeckux »|| u paznoxerue
COeAUHEHWIA oTX0408B
L )
g
70%

Puc. 1.2. Kpyeosopom yeaepoda [21]

buonorndeckuii KpyroBopoT yriepojaa IOCTaTOYHO IPOCT; B HEM YYAacTBYIOT TOJBKO OpPraHHYECKHUE
coenunenuss u CO;, (puc. 1.2). Becy morpebieHHbIlt B mporecce (OTOCHHTE3a YIJIEPOJ BKIIOYACTCS B
yIJIEBOABI, a B TMPOIECCEe [bIXaHUSA BECh YIJIEPOMA, COACPKAIIMKCS B OPraHMYECKUX COCIUHECHHUSX,
npeBpamaercs B CO,. Pactenus mnorpeOistor exeronHo okosno 100 mupa. T. yriepoxma, 30 muipa. T.
BO3BpaIlalTcss B atMochepy B pe3yibrare AbixaHusi pacteHuid. OctanbHble 70 Mipa. T. 00ecreuynBarOT
IbIXaHUe U TPOAYKIMIO >KUBOTHBIX, OakTepuil W TpuOOB B pa3IMUYHBIX Tpopuueckux uensx. PacteHus u
KUBOTHBIE €XEroJHO mpomyckaroT uepe3 ceds 0,25-0,30% yrmepona, copepxaierocs B arMmocdepe H
okeaHax. Becb 0OMeHHBII QoHI yraepoa coBepiaeT Kpyropopot kaxasie 300—400 mer.

Kpome CO, B aTmocdepe mpucyTCTByeT B HEOONBIINX KOJIMYECTBAX OKUCH yrieponaa — CO (mpumepsro 0,1
yacTH Ha MWUIKMOH). OIHAaKO B TOpoJax € CHJIBHBIM aBTOMOOWJIBHBIM JBMXKEeHHEM coaepxkaHue CO MoxeT
nocturath 100 "acTeil Ha MHJUIMOH, YTO MPEACTABIAET YK€ Yrpo3y Ui 37J0pOBbs denoBeka. st cpaBHEHHS
MOXHO TIPHBECTH IPYTOW MpPHMEP: KYyPHJIBIIHUK, MOTPEOSIONMH B JCHb MaykKy curaper, noiydaetr mo 400
YyacTell Ha MUJUTMOH, YTO YacTO SIBJIAETCS MPUUNHON aHEMUU U JPYTUX CEPICUHO-COCYAUCTHIX 3a00JICBaHHIA.

Hpyroe coenunenue yriepona B atmocdepe — meran (CHy). Ero conmepkxanme cocrasnsier 1,6 yactelt Ha
MIWLTHOH. CUnTaeTCs, YTO METaH MOIEPKUBACT CTAOMIBHOCTH 030HOBOT'O CIIOSI B aTMoc(epe.

Kpyrosopot Boabl. Bosa cocraBisieT 3HaUUTENbHYIO YacTh KUBBIX CYILIECTB: B TeJ€ YeJIOBEKa — MO BECY
60%, a B pacTuTenbHOM oprausme npocturaetr 95%. Ha kpyroBopoT BOIbI Ha IIOBEPXHOCTH 3eMIIH
3aTpayMBaETCsl OKOJIO TPETH BCEM MOCTyHaroumed Ha 3eMIII0 COJHEYHOM sHepruu. McmapeHue ¢ BOJHBIX
MIPOCTPAHCTB CO3/1aeT arMoc(epHylo Biary. Bimara konaeHcupyercs B ¢popme 00JaKoB, OXJIaxIeHHE 00JaKOB
BBI3bIBACT OCAJKHU B BUJE JOKISA M CHETa; OCAJKH MOIJIOMIAIOTCS MOYBON MIJIM CTEKAIOT B MOPS U OKEaHHbI.

Jnis yenoBeuecTBa BaXKHBI (Da3bl KPYroBOPOTa B Mpeieiax IKOCUCTEM. 3/1€Ch MIPOUCXOIAT YEThIpe Mmpolecca
(puc. 1.3):

e miepexBaT. PacTuTenbHOCTH NepexBaThIBACT YacTh BBIMAJAIONIC B OcCaJKaX BOJABI JO TOro, Kak OHA
nocturaeT nouskl. [lepexBaueHHas Boja ucnapsiercss B arMmocdepy. Bennunna nepexsara B yMEpEeHHBIX
HIMPOTAX MOXKET OCTUraTh 25% 0o0111ei cyMMBbI 0CaJIKOB, 3TO — (PU3HUUECKOE UCTIapEHUE;

e TpaHCnupanus — OWOJIIOTHUYECKOEe HCHapeHHe BOABI PACTEHHUSIMH, HO HE JOKJeBas BOJa, a BOJA,
3aKJIIOYCHHAs! B PACTeHMH, T. €. SKOocHUcTeMHas. Pactenus, morpebisis okono 40% o0miero KoamdecTsa
0CaJIKOB, UTPAIOT TJIABHYIO POJIb B KPYTOBOPOTE BOJIBI;

e yHUIbTpamMA — TpocayuBaHWEe BOJIbI B TmouBe. llpu 3TOM dYacTh HMHOUIBTPOBAHHOW BOJBI
3a[epXKUBACTCS B II0YBE TEM CHIJIbHEE, 4YeM 3Ha4YWTeJIbHEE B HEW KOJUIOJOMIAIBHBIA KOMILIEKC,
COOTBETCTBYIOIINN HAKOIUICHHUIO B ITOYBE MEPETHOS;

e cTOK. B 3701 (haze KkpyroBopora H30BITOK BBINABIICH C OCaJKAMU BOJIBI CTEKAET B MOPSI U OKEAHBI.
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Puc. 1.3. Kpyzosopom eodet [21]

OTnanune LUKIOB yIiiepoAa M a30Ta OT KPYyroBOPOTa BOJABI COCTOMT B TOM, YTO B JKOCHCTEMAaX JIBa
HAa3BaHHBIX JICMEHTA HAKAILTUBAIOTCS U CBS3BIBAIOTCS, @ BOJIA IPOXOIUT YePe3 IKOCUCTEMBI ITOUTH O€3 TIOTePb.
buocdepa exeroano ucnonb3yet Ha popMupoBanue 6roMaccel 1% BObI, BHINIABIIEH B BUJIE OCAIKOB.

Kpyrosopot ¢ocdopa. Pochop — oaun u3 Haubosee BaKHBIX OMOT€HHBIX KOMIOHEHTOB. OH BXOIUT B
COCTaB HYKJIEMHOBBIX KHCIIOT, KJIETOUYHBIX MEeMOpaH, CUCTeM aKKyMYJSLHUW U MEepEeHOCa SHEPTUU, KOCTHOM
TKaHU U AeHTuHa. KpyroBopot ocdopa Bcereno cBs3aH ¢ e TeNbHOCThI0 OPraHU3MOB.

B otnuume ot a3zota m yriepona pesepByapoMm Qocdopa ciyxkar He atMocdepa, a TOpHbIe HOPOIbI U
OTJIOKEHUSI, 00pa30BaBIIMECs B MPOIUIBIE TeoioTudeckue 3moxu. KpyroBopor ¢gocdopa — THIUYHBIN mpuMep
0CaI0YHOr0 LHUKJIA.

Kpyropopor BTOpOCTeNeHHBIX 3Je€MEHTOB. BTOpocTeneHHbIe 3JeMEHTHl MOJ00HO >KU3HEHHO Ba)KHBIM
MUTPUPYIOT MEXIY OpraHu3MaMu M CpPEeAOW, XOTA M HE NPEACTABISIIOT LIEHHOCTH Uil opranu3moB. Ho B
OKpY’KaIOIyI0 CpeQy 4YacTo IMONajaloT MOOOYHBIE MPOIYKTHl MPOMBIIIJICHHOCTH, COJEpIKAIHe BBICOKHE
KOHIIEHTPALUHU TSKEJIbIX METAJUIOB, PAMOAKTUBHBIE 3JIEMEHTHI U SIIOBUTHIE OPTaHUYECKUE COCIUHEHUSI.

PannoaktuBHbIi Sr-90 kpaifHe onaceH AJis YeloBeKa U KMBOTHBIX. [10 XMMUYECKUM CBOMCTBAM OH MOXO0X
Ha KaJbIMi U MO3TOMY, ITONIaB B OPraHU3M, HAKAIUIMBAETCA B KOCTAX M OKa3bIBACTCS B OMNACHOM KOHTAKTE C
KOCTHBIM MO3TOM — KPOBEHOCHOU TKaHBIO.

PannoaktuBHbIid Cs-137 — mo CBOMCTBAM CXO0K C KJIMEM U MOATOMY OBICTPO HHUPKYJIUPYET MO MHIIECBHIM
LEISIM.

Sr-90 u Cs-137 - HOBBIE BelIECTBA, KOTOPHIE HE CYHIECTBOBAIM B MIPUPOJIE JO TOTO, KaK YETOBEK PACIICIIHII
atoM. OHHM XapaKTEepU3yIOTCA UIMTEIbHBIMU MEPUOJAMU ToJypacnaaa. AKKyMYJIALHs 3TUX PaTUOAKTUBHBIX
M30TOIOB B OpPraHU3ME Y€JI0BEKa CO3/1aeT MOCTOSHHBIN UCTOYHUK O0JTy4YeHHUs, IPUBOSIIETO K KaHIIEPOTeHE3y .

Jnis Toro 4toObl KOJMYECTBEHHO OIPEENIUTh MOBTOPHO HCIIOJB3YEMYI0 4YacTh BelIecTBa B 000poTe,
MIPEeJIOKEH Kodhuyuenm peyupkyiayuu — OTHOUIEHHE CyMMAapHBIX KOJIMYECTB BEIIECTBA, HUPKYJIUPYIOLIUX
MEX]ly pa3HbIMHU OTAEJIaMH CUCTEMBI, K 00IIeMy MOTOKY BemecTBa yepes Bcio cucremy: CI = TST/TST, tne CI
— ko3 dunment peuupkyasaiuu, 157, - peupKyIupyemMas 10 ToToka yepe3 cucteMmy u 75T — oOuuii moTox
BEIIECTBA YEPE3 CUCTEMY.

DneMEeHTHI, KOTOPhIE YEJIOBEK CUMTAET LEHHBIMU (IJIATHHA, 30JI0TO), MOBTOPHO HCMONb3YyI0TCs Ha 90% u
6onee. OHAKO KOAPPHUIHUEHT PELUPKYIISIUN SHEPTUU PABEH HYIIO.

1.2. lonyasiuus KaK 3JIeMEHT IKOCHCTEMbI

Ecimu sxocucrema — ocHOBHasi (yHKIIMOHANbHAS EIMHUIIA DKOJIOTHH, TPEIMET €€ HCCIEAOBaHUS, TO
MOMYJIALMS — OCHOBHOM 3JIEMEHT KaKJI0M YKOCUCTEMBI.

Honynayua — >mo co8oKynHocms ocobeli 00H020 6Uda, CHOCOOHAS K CaAMOBOCHpOU38eoeHuo, bonee unu
MeHee U30IUPOBAHHASL 8 NPOCMPAHCMEE U 80 BPEMEHU OM OPY2UX AHALOSUYHBIX COBOKYRHOCMEL MO20 dice 8Udd
[27].

[Momynsiust o6namaeT OMONIOTMYECKMMH CBOWCTBAMH, TPUCYIIMMH COCTABIIIIONINM €€ OpraHW3MaM, H
TPYINOBBIMU CBOMCTBaMH, MPUCYIIUMHU TOJIBKO MOMYJISIUH B 11e10M. Kak U OTJeNbHBIN OpraHu3M, TOITYJISIIHS
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pacrer, muddepenuupyercs u noanep:kuBaeT cama ceds. Ho takue cBoiicTBa, Kak poKIaeMOCTb, CMEPTHOCTb,
BO3pACTHAsl CTPYKTYPA, XapaKTEPHBI TOJIBKO JUJISl OMYJISILHUN B LIEJIOM.

[Ipn onucanuy MomyssALMil UCHOJIB3YIOT JBE I'PYINIbl KOJMYECTBEHHBIX MOKA3aTelel: CTaTUYECKUE,
XapaKTEepU3yIOIIUE COCTOSHHE IMONYJIAIMM B  KAaKOM-TO  ONpPENENEHHbII MOMEHT BpPEMEHHM, U
JUHAMHUUYECKHUE, XapaKTEpU3YIOIIHUE TMPOLECCH], NPOTEKAIOLIME B TMOMYJALMA 32 HEKOTOPBIH
MIPOMEXYTOK BpeMeHU. Obwas uucieHHocmy TOMYJIALNN BBIPAXKAETCsl ONpeAeSIEHHBIM KOJUYECTBOM 0CO0Eii.
JUia ee OLICHKM TNPUMEHSIOTCS pasziuyHble MeToAbl. EciM peub HOET O KpyHHBIX UM XOpOIIO 3aMETHBIX
opraHusmax, IpuUMeHseTcs a’podoTrocheMka. B npyrux ciaydasx mpuMeHsieTcs MeToll MedeHus. JKUBOTHBIX
JIOBST, METAT U OTIIyCKAIOT OOpaTHO B MpHpoay. Uepe3 HeKOTOpoe BpeMs IPOU3BOAAT HOBBIH OTJIOB U 1O JI0JI€
MEUYEHHBIX JKUBOTHBIX ONPEAEIIAIOT YACIEHHOCTh NOMYJISLUN.

KonnuecTBeHHBIM IOKa3aTeNeM OLIEHKHM IMONYJISLUU SBISETCS MIOMHOCMb — YHUCIEHHOCTb IOMYJISLUH,
OTHECEHHass K €IMHHIE 3aHMMAeMOro mpocTpaHcTBa. JUId XapakTEpUCTHKU  NPOCMPAHCHBEHHO20
pacnpeoenerusi ocobell TPUMEHSIOT METOJbl MaTeMaTHUYeCKOW CTATUCTHKH, KOTOPBIE TO3BOJIAIOT OLICHUTh
JTUCTIePCUI0 HAOII0AaeMOro pacpeeieHHs TNIOTHOCTH U COMIOCTABUTh €€ CO CPEAHUM 3HAYEHHEM IUIOTHOCTH.

. 2
[Ipu ciywaiitHOoM pacrpefe/ieHuH TUCIIEPCUsl paBHA CPEIHEMY 3HAYEHUIO: G~ = m, TPH PETYyIsIpHOM —

JACTIEPCHST MEHBIIE CPEIHEro: 6° < m W MpH TSTHHCTOM — JMCIICPCHsi OOJbIIE CpemHero: ¢° > m. B
COOTBETCTBUM C OTHM OTHOIIEGHHWE MJUCIEPCHU K CpPEAHEMY 3HAUEHUIO €eCTh I[IOKaszaTeilb CTENeHH
MIPOCTPAHCTBEHHOW arperupoBaHHOCTH. ECIM BemMYMHA 3TOr0 TOKas3aTels NPUMEPHO paBHA EIUHUIE —
pacnpeeneHre Ciy4aifHoe; MeHbIIe eAMHUIIBI — PETYISIPHOE; OOJbIIIEe eTUHHIIBI — MATHUCTOE.

[ToCKONBKY UTMTENFHOCTh CYIIECTBOBAHUS TOIMYJISIUM 3HAYUTEIHHO TPEBBIIIACT MPOJOJDKHUTEIHHOCTD
KU3HU OTHETBHBIX 0coOeil, B Heil Bcerna MPUCYTCTBYET CMEHa MOKOJeHWH. W fmaxke eclu 4YMCIEHHOCTb
MOIYJISIUYU TIOCTOSTHHA, TO TOCTOSIHCTBO SIBIISICTCSI PE3YJIbTATOM JIWHAMHYECKOTO PABHOBECHS NMPHOBLTH H
yOBLIH OCOOEH.

Poowcoaemocms — 310 uncio ocobeit N, poAUBIINXCS 32 HEKOTOPBII MPOMEXYTOK BpeMeHU dt — dN,/dt. Ins
CpaBHEHHUS MOMYJISIUI pa3HON YMCICHHOCTH BeNUYUHY dN,/dt OTHOCAT K o0mieMy 4uciay ocobeil N B Hauaie
nmpoMexxyTka BpemeHu dt. Ilomydennyro BenmuuHy dN,/Ndt Ha3pIBalOT yoenvHou poxcoaemocmouio. Enunauna
BPEMEHH, BbIOpaHHAs JUIsI OLEHKH POXKIAEMOCTH, HU3MEHSETCS B 3aBUCUMOCTH OT HMHTEHCHUBHOCTH
pPa3MHOXEHHsI OPTaHU3MOB, 00Pa3YIOMIMX MOMYJISIIU0. [t momynsanuu GakTepuil eqUHALEH BPEMEHH MOXKET
OBITh Yac, IJIs TUTAHKTOHHBIX BOAOPOCTEH - CYTKH, JJIsl HACEKOMBIX - HENENH WM MECALBI, s KPYIMHBIX
MJIEKOMTUTAIOMUX — Tofsl. CuepmHocms — BETMYWHA TPOTHBOMNOJIOXKHAS pokaaeMocTd. OHa OIICHWBACTCS
gyucioM ocobeit dN, morudimmx 3a BpeMs dt. Y aenbHas CMEpPTHOCTb BbIpaskaeTcs Kak dN,,/Ndt.

[IpooIKUTENFHOCTh JKU3HU Y PasHBIX BHJIOB pa3jinyHa, W, YTOOBI UX CPaBHHUBATH, CTPOSATCS KPHBHIC
BbDKMBaHUA. Ha ocu abcuucc oTkIaabpIBaeTCsl BpeMsl )KU3HU, HA OCH OpJIMHAT — YUCJIO BbDKUBIIUX (puc. 1.4).
Kpugas tuna | (cuibpHO BBITyKITast) XapaKTepHa IS OMYJISIHA OPraHu3MOB, Y KOTOPBIX CMEPTHOCTD TTOYTH JI0
KOHIA JKU3HHU OCTAeTCS HU3KOW. DTOT THN KPUBOM BBHDKMBAHMS XapaKTEepPeH IS MHOTHUX BUIOB KPYIHBIX
JKUBOTHBIX, B TOM 4YHCIIe M JUIs yeioBeka. J[pyroi kpaitHuii Bapuant — kpubas tumna III (cuibHO BOTHYyTast)
XapakTepHa JJs MOIMYJIAINUNA, Y KOTOPbIX CMEPTHOCTh BBICOKA Ha paHHUX cTaiusax. Tak, y JUUMHOK YCTPHI] U
MPOPACTAIOIINX JKEIyAed OuYeHb BBICOKAsT CMEpPTHOCTb, HO KakK TOJBKO OCOOM XOpOIIO MPUKHUBYTCS,
MIPOJOIKUTEIBLHOCTD KU3HU PE3KO YBEIHMUNBAETCS.

Yucno
BbDKMBLUMX
1\

1000

10

.
»

Bpemsa Xu3Hu

Puc. 1.4. Tunot kpuebix eotxucueanust
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Kpusas tuma Il (quaronanbHasi) COOTBETCTBYET MOCTOSIHHOM CMEPTHOCTH B T€UEHWE BCeW KU3HU. Takue
KpPHUBBIE BCTPEYAIOTCA y PbIO, MpecMbIKaomuxcs W nTul. KpuBas BbDKMBaHHS UeIOBEKa HE BCErjga MMesa
BBINYKIYyI0 (hopmy. Hanpumep, kpuBble, MOCTPOEHHBIE IO HAAMUCSIM HAa HAATPOOMAX JIOJEH, *KMBIIUX B
Pumckoii umnepun B [-1V BB. H. 3., ObUTH THAarOHATEHBIMU.

B nmomynsanuu BeIAETAIOT TPU 3KOJOTUYECKUE BO3PACTHBIC IPYIIIBL: IPEPENPOAYKTUBHYIO, PEIPONLYKTUBHYIO
U TIOCTPENPOAYKTUBHYIO. B OBICTpOpaCcTyIIMX MOMYJISIUAX 3HAUUTEBHYIO JOJIIO COCTABIISAIOT MOJIObIE OCOOH.
B nonymsanusax, HaxoOAMMXCS B CTAalMOHAPHOM COCTOSIHMM, BO3PAaCTHOE PACIPENEICHUE OTHOCUTEIIBHO
paBHOMepHOE. B momymsiusx, YUCIEHHOCTh KOTOPBIX CHUYKACTCS, COACPKHUTCS OOJIbIIAs A0 CTaphIX 0COOCH.
VY COBpEeMEHHOI0 4eJI0BeKa YIIOMSIHYTbIE TPH BO3PACTHBIE I'PYMITbI IPUOIN3UTEIBHO OJIMHAKOBBI.

VY nepBOOBITHBIX JIOACH MPEepenpoIyKTHBHBIN NEpUO] OYeHb JJIUTEICH, PENPOIYKTUBHBIM — KOPOTKUH, a
MOCTPENPOAYKTUBHBI OTCYTCTBYET COBCEM. Y TOJCHOK, HANpuUMeEp, JNYMHOYHOE Pa3BUTHE 3aHUMAcT
HECKOJIBKO JIET, @ BO B3POCJIOM COCTOSIHUM (B PENPOAYKTUBHBIN IEPUO/T) OHU )KUBYT HECKOJIBKO JHEM.

B cpene, He orpannumnBaroeil pocT NOMyJIALIUK (HET OTpAaHUYEHHUS B IMILIE, IPOCTPAHCTBE U T.1.), YACIbHAas
CKOpPOCTh pOCTa, T. €. CKOPOCThb, PaCCUMTAaHHAsE HA OJHY OCOOb, CTAHOBUTCSA NMOCTOSHHOW M MaKCHMAaJIbHOM.
OTOT mOKa3arenb, 0003HAYaeMbIH 7, SBIAETCS SKCHOHEHTOM B Ju((epeHIUalIbHOM YpaBHEHHU pOCTa
MIONYJIALMY B HEJIMMUTUPYIOLLEH Cpee.

dN/dt = rN; r = dN/Ndt, (1.1)
HHTCTPUPYS, TOJTYHACM SKCITOHCHIIUAJIBHYIO 3aBUCUMOCTh!:
N, = Nye, (1.2)

I'ne Ny— 4iCIeHHOCTh B HAYAJIbHBIII MOMEHT BPEMEHHU,
N; — YUCIEHHOCTh B MOMEHT BPEMEHH 7,
€ — OCHOBaHHE HATypaJIbHOTO JIoTapudma.

Jlorapugmupyst o0e 4acTi paBeHCTBa, M0JIy4yaeM ypaBHEeHHE B (hopMme, yI00HOM I pacyera:

In (N)) = In (N,) + 11, (1.3)
OTKYyJla

r = (In(N)-In(Ny))/t. (1.4)

Korna mnomynsiimuss mnepexoauT B CTAalMOHAPHOE COCTOSHUE, » HA3bIBAIOT BHYTPEHHEH CKOPOCTHIO
€CTECTBEHHOTO pPOCTa — OUOMUYEeCKUM NOMEHYUAioM U O0O03HAYAIOT T'max. PA3HUIYY MEXIy OHMOTHYECKUM
MOTEHIIMAJIOM M CKOPOCTHIO POCTa B PEaANIbHBIX YCIOBUSAX HA3bIBAIOT COMPOTHUBIIEHUEM cpenbl. Conpomusnenue
cpedbl — 3TO CyMMa BCeX TUMHUTHPYIOMIHUX (aKTOPOB, MPEMSATCTBYIOMINX PEATH3AIUH Tax.

[To popme KpUBBIX pOCTa MOYKHO BBIJIEIUTH JIBa OCHOBHBIX THIIA POCTA: ONMUCHIBAEMBIN J-00pa3HOil KpUBOM
u S-o0pasHoii (wnmu curmougHou) kpuBou (puc. 1.5). Ilpu J-oOpasnoit kpuBoit (puc 1.5 a) miaOTHOCTH
MOMYJISAUK OBICTPO BO3pAcTaeT MO SKCIIOHEHTE, HO 3aTeM, KOIJa HauyWHAeT JEeHWCTBOBaTh COMPOTUBIICHHE
CpeIbl, POCT OBICTPO MpEKpamaercs. DTOT TUIl POCTa MOXKET OBITh OMUCAH MPOCTHIM SKCIOHEHIIMATHLHBIM
ypaBHeHueM (1.1) mpu 3a1aHHOM OrpaHUYEHUN HA BETUIHHY V.

14



6
a) )

MnotHOCTE
MNOTHOCT®

Bpems Bpew

c. 1.5. Kpuevie pocma nonyaauuu: .
a) J-ogga:iﬂax KpuBas (3KCNOHEHIMATBHBIN pocT);
6) S-obpasHast Kpubad (cUrMOUIHBIM pocT)

[Ipu Tume pocra, ONMMUCHIBAEMOM CHTMOUIHOW KpuBOH (puc. 1.5 6), momynsanus cHavalla yBEITUIUBACTCS
MEJIJIEHHO, 3aT€M POCT €€ BCE YCKOPSETCs, 3aTE€M MOJl BIMSHUEM CPEJlbl POCT MOCTENEHHO 3aMeJIAeTCsS U B
KOHIIE KOHIIOB JJOCTUTAeT PaBHOBECHSI. DTOT TUII POCTA OMHUCKHIBAETCS MPOCTHIM JIOTUCTUUYECKUM YPAaBHEHHEM:

dN/dt = VN()(K- No)/[{,

rae dN/dt - ckopocTh pocTa TOIyYJISIINH,

7 - yieTbHasl, WU BHYTPEHHSIS,, CKOPOCTh POCTA,

N - BeNMYMHA TTOMYJISIIUH (YUCIICHHOCTD ),

K — MakcuManbHO BO3MOXKHAs BEJIMYMHA TOMYJSUUU. ODTOT MpEAeNn SBISETCS BEpPXHEW aCUMITOTOU
CUTMOUTHOM KPUBOM.

B mpupone sKCHOHEHIMAIBHBI POCT MM HE MPOUCXOAMT BOOOIIE, WM NMPOUCXOAUT B TEUEHHUE OYCHb
KOPOTKOTO BPEMEHHU. DTa MOJEb UCIOJIb3YETCs, YTOObI KOJIMYECTBEHHO OXapaKTepU30BaTh MOTEHIHAJIbHbIE
BO3MOKHOCTH TOMYJISIIUU K pocTy. OHa MO3BOJISIET BBIIBUTH (PAKTOPBI, OTPAHUYMBAIONINE POCT M3Y4aeMOM
TOTYJISILIUH.

Koncrantsl » 1 K W3 JIOTUCTMYECKOTO YPAaBHEHUS XapaKTEpU3YIOT JBa THUIA €CTECTBEHHOTo 0TOOpa,
KOTOpBIE MTO3BOJISIIOT 000CHOBATh Pa3HbIE MuUnbl IKOJ02ULECKUX CIMPAMeUll.

® y-CTpaTerusi XapakTepHa s TOMyJSIIMA B HAYalbHBIA MEPUOJ yBEIMUYEHUS ee dYucieHHocTu. OHa
orpenensercss 0TOOpOM B YCJIOBHUSX, KOTJIa IUIOTHOCTh MOMYJSIUM Majla U COOTBETCTBEHHO cialo
BBIPQXXEHO TOPMO3sIIee BO3JECUCTBHE KOHKYPEHLHMH. OJTa CTpaTerus XapakTepHa, Halpumep, s
BPEMEHHBIX BOJIOEMOB, 3aIOJHSIOMMXCS BOJOW TOJNBKO B TEPHOA AOXKICH. r-0TOOp HampaBleH Ha
BBICOKYIO IJIOJJOBUTOCTh, OBICTPOE JJOCTHUKEHHE MOJIOBO 3pEI0CTH, TOCTHKEHNE KOPOTKOTO KU3HEHHOTO
[IUKJIa, CIIOCOOHOCTH BBKUBAHUS B HEOJIATONIPUATHBIN TIEPUO/I B BUJIE TIOKOSIIUXCS CTaIHIA;

e K-cTparerusi cBf3aHa C OTOOpPOM, HAIpPABJICEHHBIM Ha IMOBBIIIEHUE BHDKMBAEMOCTH U BEJIMYUHBI
npelenbHON MIOTHOCTU K B YCIOBUSX CTAOWIM3UPYIOUIEHCS YUCICHHOCTH MOMYJISIIUHA MPU CUIHHOM
BO3/JICUCTBUM  KOHKypeHIMH. K-0TOOp HampaBieH Ha OICHKY KOHKYPEHTOCIIOCOOHOCTH H
pelycMaTpUBAET BO3MOKHBIE MYTH 3alUIIEHHOCTH OT XWIIHUKOB W TMapa3uTOB, U BBIKHUBAEMOCTH
IIOTOMCTBA, a TAK)KE COBEPIICHCTBOBAHUS MEXAHU3MOB PETYJISLINN YUCIEHHOCTH.

B 103)HBIX permoHax pacnpocTpaHeHO pacTeHue amOposus. OHa pacTeT MO CBalKaM, 3ajJekaM U JPYTHM
HE/aBHO HapyIIeHHBIM MecTtooOuTaHusiM. C Apyrod CTOpOHBI, B YMEPEHHOM IOSCE€ B CTAOMIBHOM HIDKHEM
spyce jeca 0OUTAIOT TPaBSIHUCThIE pacTeHus. ECii CpaBHUTH 3TH PACTEHUS MO MPOIYKIUH CEMSH, OKaKeTcs,
yTO0 amMOpo3us mpoayuupyeT cemsin B 50 pa3 Oomblie, yeM pacTeHHUs Jieca, U TPATUT B 5 pa3 OoJbIe YUCTON
SHEPTUU Ha pa3MHOKeHue. AMOpo3us — mpumMep r-0Tbopa, pacTeHHsI IECHOTo coobIecTBa — K-oToopa.

Beinenenue r- m K-crparermii B 4uMctoM BHJe ycioBHO. Ha camom nene Kaxaslii BHJI OpPraHW3MOB
WCTIBITHIBAET HEKYIO KOMOWHAIMIO - U K-0TOopa, T. €. ocTaBisieMble 0TOOpPOM 0COOM JOJHKHBI 00NagaTh U
JI0OCTaTOYHO BBICOKOM IMJI0JJOBUTOCTBIO, M Pa3BUTOM CIIOCOOHOCTHIO BBKUBAHUS IIPU HATMUNU KOHKYPEHLIUH.

Jloructuueckas Mojieiab MOMYJSIUOHHOTO POCTa MCXOAUT M3 MPEANOIOKEHHS O TOM, YTO IS KaKIOu
MOMYJISIUH CYIECTBYET OIIPEIEICHHBIN PABHOBECHBIN YPOBEHD IJIOTHOCTH (YUCIEHHOCTH). DTO YPOBEHb, IIPU
KOTOPOM POKJIa€MOCTh paBHa cMepTHOCTU. Eciiu paBHOBECHBIN ypOBEHb MPEBBIIIEH, TO B CAMON MOIYJISIHH
WIHA B OKPY’KaIOUIEH cpesie YTO-TO JOJDKHO U3MEHHUTHCS TaK, YTOOBI CMEPTHOCTh CTasla 0OJIbILE POXKIAEMOCTH,
a MOMYJSAIMS COOTBETCTBEHHO Haudaja COKpallaTh CBOIO YWCICHHOCTh. HampoTuB, B ciiydyae MOHM)KEHUS
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YHCJICHHOCTH HIDKE PaBHOBECHOTO YPOBHS IPOLIECCHI, MPOUCXOMAAIINE B TOIMYJSIUN WM B CPele, MOJDKHBI
NPUBECTH K POCTYy YHCIEHHOCTH momyiasinuu. OTciofa BO3HHMK TIOAXOJ K OIGHKE MEXaHU3MOB,
MOJIICP>KUBAIOLINX YUCICHHOCTD TOMYJISAIMH, Ha3bIBAEMBIN PEryIISILIUOHU3MOM.

Pecynayuonusm — TPENCTaBICHWE O TOM, YTO KaKAas HOMyJSIIUs 00JaJaeT paBHOBECHBIM YPOBHEM
IUIOTHOCTH (YUCICHHOCTH) W CYIIECTBYIOT MEXaHW3MBbI, HAIllPaBJICHHbIE Ha MOAJEP>KaHHE 3TOW IJIOTHOCTH.
HaOmroneHnss M 3KCIIEpUMEHTH MO3BOJIMIIM CUUTATh, YTO AMHAMHMKA YHCICHHOCTH JIO0OW MOMYJISIHU €CTh
aBTOMATHUYECKH PpEryJMpyeMblii mpouecc, a JAeilcTBUe (PAKTOPOB, KOHTPOJIUPYIOUIMX  IMOMYJISIHMIO,
OIIPEIETISIETCS IUIOTHOCTBHIO CAaMOH TTOITYJISIHH.

[TpuHIMNIHATBEHO MHOM MOAXO K OIICHKE MEXaHH3MOB, MOAJICPKHUBAIOIIUX YHUCIEHHOCTh MOIYJIALUHU, — 3TO
cmoxacmusm, TIPA KOTOPOM TPHUIACTCS CIydalHO ACHCTBYIOIMM (akTopaM Cpeabl, HampHMep, HOTOIHBIM,
OCHOBHOE 3HaueHHe. CTOXaCTHU3M OTPUIAET CYIIECTBOBAHWE PAaBHOBECHOT'O YPOBHS, OTKJIOHEHHE OT KOTOPOTO
AaBTOMATHYECKH BO3BpAINACT IOMYJSALMUI0 K HCXOAHOMY YPOBHIO IDIOTHOCTH (unciieHHocTH). C mo3unuu
CTOXaCTU3Ma PaBHOBECHBI YPOBEHB YHUCIEHHOCTH €CTh PE3yJIbTaT €€ YCPEIHECHHUS 3a IITUTEIbHBIN CPOK.

Konnenuusi camoperyasiiui. CTOPOHHUKH M PETYJSIIMOHU3MA, U CTOXAaCTH3Ma, HECMOTPS Ha Pa3IH4Ms,
CXOJATCS B TOM, YTO TJIaBHAS POJIb B OIPAaHMYCHHM POCTA YMCICHHOCTU TOMYJISIUHA MPUHAMICKUT PakTopam
BHeIIHeW cpeapl. OAHAKO pPETYJSIMUOHUCTBI CYHWTAIOT, YTO (PAKTOPHI CpeAbl TPHUBOAAT B JEHCTBHE
aBTOMATHUYECKH PETYJIUPYEMYIO IUIOTHOCTH IIOMYJISALMH, CTOXACTUCTBI OTBOJAAT CIydallHBIM (akTopam
BE/IYIYIO POJIb B OTIPEICIICHIH YUCIICHHOCTH TIOITYJISIHH.

B nauane 60-x roioB HaIero cToyIeTHs Obla MPeII0KEHA KOHYEeNnYus Camope2yiayuy Nonyaayul, COraacHo
KOTOpOW B TIpoIlecce pocTa MOIYJISIIUU M3MEHSETCS HE TOJNBKO W HE CTOJIBKO KadeCTBO CpPEAbl, B KOTOPOH
CYLIECTBYET 3Ta MOIYJALUS, CKOJBKO KayecTBO CAMUX COCTaBIAIOMIMX ee ocobeil. CrenoBaTesbHO, CYTh
KOHLIENIIMM CaMOPETyJISIMA COCTOUT B TOM, 4YTO Jf00as TOMyJALUs CIIOCOOHA pErylIHpoBaTh CBOIO
YHCICHHOCTh TaK, YTOOBl HE MOJPHIBATH BO30OHOBIIIEMBIE PECYpChl MECTOOOMTAaHUS, U TaK, 4YTOOBI He
NOTpeOOBAIOCH  BMEIIATENbCTBA ~ KAKUX-THOO  BHEIIHUX  (AKTOPOB, HANPHUMEpP  XHWIIHUKOB WU
HEeOIaronpusITHON CpeIbl.

OcHoBaHMEeM /7Sl BBIABIDKCHHS O3TOW KOHIEIIMM IIOCTYXKHJIM HAOMIONCHHS 3a KOJOHUSMH MBbIIICH,
coJepxaluxcsi B Jaboparopuu. B 3TuX yClIOBHSX HpH JOCTATOYHOM CHAOXEHHM MUIIEH BO3pacTaHHE
IUIOTHOCTH TOMYJISIIUM NPUBOJAWIO K YBEIMYCHHUIO Yy MBIIIEH HAAIIOYCUYHHKOB — OPraHOB 3HIOKPHHHOMN
cucTeMbl. ['OpMOHANIbHBIE CABUTH, MPOUCXOAAIINE B OPraHU3ME O[] BIMSHHUEM HEPBHOTO MEpeBO30YKIACHUS
NpU TIEPEHACEJCHUH, BEIyT K IOBBIIICHHIO AarpecCUBHOCTH JKUBOTHBIX, HM3MEHEHHIO PENPOIYKTHBHOTO
noTeHIMana (Mo3/Hee IOJIOBOE CO3PEBaHME, CHIKEHHE NPOJYKTHBHOCTH, HHOTJA IIOJIHOE MpEKpalleHue
Pa3MHOKEHHS), CHI)KEHHIO YCTOWYMBOCTH K 3a00NeBaHUSAM. OTH HM3MEHEHHS OOBIYHO BEIYT K PE3KOMY
CHIDKEHHIO KU3HECTIOCOOHOCTH 0CO0EH M MX MacCOBOM TMOEIH.

Ecnu B mabopaTopHBIX YCIOBHSIX PEe3yIbTaTOM CTPECCOBOTO COCTOSIHUS, BBI3BAHHOTO IEPEHACEIEHHOCTEHIO,
SABIISICTCSI BO3pPACTaHHE CMEPTHOCTH, TO B NMPHPOJIHBIX YCIOBHSIX — MHUIPALUsi B HOBBIE MECTOOOMTAHUS, T
0oJIBIIIE PUCK THOETTH OT PA3HOOOPA3HBIX TPUYUHH.

1.3. YesioBek u 6mocgepa

JlaBnenue uenoBeka Ha Ouocdepy Hauaaoch 3aJ0Jdr0 A0 HACTYIUIEHHUS 3Tana MPOMBIIIJICHHONW 3BONIOIHH,
n0O TeNnble MUBWIM3AIMUA TOTUONM emie A0 Hamed 3pbl. Cpeau HEeBO3BPATHO MOTHUOIMIMX MMBHIM3AIMNA —
CpenuzemMHOMOpCKasi, UWBHIM3aus Maiis, nuBuiam3anus octpoBa Ilacxu u gp. Kartactpoduueckue
9KOJIOTHYECKHE SIBIICHUSI B MPOIIOM OBUIM B OCHOBHOM CBSI3aHBI HE C 3arpsi3HEHUEM MPHUPOIHON cpefbl, Kak
ceituac, a ¢ ee TpanchopmanusaMu. [ maBHas U3 HUX — Jlerpajalys Mo4B, SpO3Usl, 3aCOJICHHE U T.1I.

BceneactBue aHTponoreHHoM Harpy3ku Ha Omocdepy ceromHsi BOSHUKIIM HOBBIE SKOJIOTHYECKHE TPOOIIEMBI,
KOTOPBIX He ObT0 B nipeasiayeM XIX croneruu [22, 27, 41]:

® HayvajocCh MOTEIIEHHWEe KiIuMaTa Halel IuiaHeTsl. B pesyibrare «mapHuUKoBOro 3ddekra» TemmepaTypa

noBepxHoctu 3emun 3a mnociegnue 100 mer Bo3pocna Ha 0,5-0,6°C. Hcrtounukamu COa,
OTBETCTBEHHBIMH 3a OOJIBIIYI0O YacTh MapHUKOBOrO 3(ddexTa, SBISIOTCS MPOLECCHl CKUTAHUSA YIIIA,
HepTH W Ta3a W HApPYIICHHE JEATEIILHOCTH COOOIIECTB TOYBEHHBIX MHUKPOOPTaHU3MOB TYHJPHI,
notpebistomux 10 40% BoiOpaceiBaemoro B atMmochepy COy;

® 3HAYUTENHHO YCKOPHJIICS MpOIECcC MoabeMa ypoBHS MupoBoro okeana. 3a mocienuaue 100 jget ypoBeHb

Mopst monaHsuics Ha 10-12 cM u celiuac 3TOT MpolecC ACCATUKPATHO YCKOPWUIICA. DTO TPO3UT
3aTOIUIEHHEM OOIIMPHBIX TEPPUTOPHM, Jekauux Huxke ypoBHs Mops (['omnmannusa, obGnacts Beneuuu,
Canxkr-IlerepOypr, banrnanem u ap.);
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® IPOM3OILIO HCTOIIEHHE O030HOBOro ciosi armochepsl 3emun  (030HOCHEPHI), 3alIEPIKUBAIOIIETO
ryOuTeIbHOE ISl BCETO KHBOTO YIbTpaduoieToBoe u3idydeHune. CuMTaeTcs, 4TO TJIaBHBIA BKIIAJ B
paspy1eHue o30Hochepsl BHOCAT XJIop-prop-yriepoas! (T. €. ¢peonsl). OHU HCIIONB3YIOTCS B KaUeCTBE
XJIaJJOAT€HTOB U B OAJUIOHYMKAX ¢ a’po30iiiMU. B 1996 r. Oblia npuHATa MEXAyHapoaHas JIeKJIapalus,
3arpelarolnas MCrojib30BaHue Haubojiee omnacHbIX XJop-prop-yrieponos. [Ipu cobmoneHnu yciaoBui
JIeKJIapanyy JUTsl TOJTHOTO BOCCTAHOBJICHUSI 030HOBOTO CIios moTpedyercs He MeHee 100 yet u ¢ Havyana
XXI B. MOXHO 0H/JIaTh MOCTENIEHHBIN POCT TONIIMHBI «IKPaHa» 030HOC(EPHI;

® TPOUCXOANUT UHTEHCHBHOE OIyCTHIHMBAaHUE M oOe3ieceHue miaHeTsl 3emist. B Azum u Adpuxe nporecc
OIYCTBIHUBAHUSA HJET CO CKOPOCThIO 6 MIIH ra B roj. ['JlaBHOM NpUYMHON OMYyCTHIHWBAHUSA SBIISETCS
HEOIPaBJaHHbII POCT IMOTOJOBbS CKOTA, BBITANTBHIBAIOLIETO pacTUTENbHBIH MOKpoB. B Poccun 310
nporcxoaut B Kanmeikun n Hikaem TloBomkse. IHTEHCHBHO BRIpYyOaroTcs jieca B bpaswimu u Poccun.
CBeneHue J€COB MPHUBOJUT K CHIDKEHUIO MPOAYKLMH KHCIOPOAA, COMPOBOXKIAIOLIEH MpoLecce
dboTocuHTE3A;

® WHTEHCHUBHO 3arps3HseTcs MUpOBOM OKeaH. 3arps3HEHHE COMPOBOXKAACT pa3pabOTKy MOPCKHUX

MECTOPOXKJICHUNH He()TH U SIBJISAETCS Pe3yIbTaTOM MPOMBIIUIEHHBIX U KOMMYHAJbHBIX CTOKOB B OKEaH.
MupoBoii OKeaH B pe3ysbTaTe (POTOCHHTETUIECKOH e TEIHOCTH OAHOKIETOUHBIX 3€JIEHBIX BOAOPOCIIEH
naeT 2/3 mpoayKLUMU KHUCIIOpOJa, Hacklmaromero armocgepy. Hanbonblryio omacHOCTb Uil JKU3HU
OkeaHa kak >KMBOTO cooOiectBa mpejactaBisieT HedrsHoe 3arpsizHenue. Ceiituac B OkeaH €XKEroJaHO
BpUMBaercs 10 MiIH T HepTH, YIIEBOJOPOABI KOTOPOH paspylaloTcs MHUKpPOOPTraHM3MAaMH,
IpeBpamanyMi HeTh B YTICKUCITBIA ra3 W Boay. Ho 3ammurHbie cuinbl OkeaHa He Oe3rpaHUYHBI.
MogenbHble pacyeThl MoKa3alid, YTO OJHOBpeMeHHoe nomnaaanue B OkeaH 25 MJIH T HE(TH YHUUTOXKHUT
3TO YHUKAIBHOE KHBOE COOOMIECTBO, T. €. OyKBAJILHO MEPEKPOET KUCIOopo Ouocdepe.

[Toctynnenue kucnopona B atMocdepy 3eMiH B pe3ysibraTe (POTOCHHTETHUECKON AEATEIIbHOCTU €KETr0IHO
coctaBisier 240— 300 mapn 1. Opranusmsl Ouocdepsl pacxonyroT Ha abixanue 90% 3TOro KOJIMYECTBa,
ocrasmmecs 10% — 24-30 mapa T pacxoayroTcst npoMbllIeHHOCThI0. Ho k Hawamy XXI B. MpOMBIIIIEHHOCTH
IIPY HBIHEIIHUX TEMIIaX €€ Pa3BUTHS MOKET MOTpedsATh yxe 57— 60 mupa T kucinopona. Ecinu He orpaHu4uTh
U HE U3MEHHUTh TEXHOJIOTUIO CXKUTAHUS TOPIOUMX MCKomaeMbiX, To uepe3 100 neT copepikaHue KUCIOpoja B
atMocdepe camsutcs ¢ 21 1o 8%.

XUMHUYECKUE U paJUallMOHHBIE 3arpsA3HEHUS IPUPOAbI, YMEHbIIEHHE TOJIIIMHBI 030HOBOTO CJIOS MOJIABIISIIOT
MpeXJIe BCEro HMMMYHHYIO CHCTEMY JKMBBIX OpPraHM3MOB, B TOM 4YHCJIE€ U YEJIOBEKAa, BBI3bIBAL
UMMYHHOJepUIIMTHOE cocTosHue opranu3ma. llpum 3aboneBanun CIIMom ocoOblii BUpyC MOpakaeT
MMMYHHYIO CHCTEMY 4YeloBeKa. B pe3ynbraTe OpraHu3M TepsieT 3allluTy U MOXKET HNOTMOHYTh OT CaMoro
npoctoro 3abosneBanus. B ornuune ot Bupyca CIIM]a, oOnanaromero orpoMHON pa3pyLIMTENbHOM CHIION,
3arpsi3HEHUs IEUCTBYIOT MEIJIEHHO, HO CTOJIb K€ I'yOUTENbHO.

B pesynprare 0Oe3ynepKHON TEXHOI€HHOW arpeccuu CpeaHss MNpOJOJKUTENBbHOCTh XH3HM B Poccuu
HaXOJUTCsSl B KOHLIE YETBEPTOrO JECSATKAa CTpaH MHUpa, MO BbDKMBAEMOCTH JieTell B Bo3pacte a0 1 roga (1o
JIETCKON CMEPTHOCTH) — B KOHLIE MIATOTO JiecATKa CTpaH (Ha ypoBHE a)pUKAHCKUX CTpaH), oTcTaBast oT Munuw,
bpazunuun u FOxHoit Kopeun. Cerogns cmeptHocTh B Poccum mpeBsimaeT pokaaemocts B 1,7 paza. Ilo
nporuozam aemorpados, k 2000 r. Ha IByX yIIEAUX U3 )KU3HU POCCUMCKHUX IpaXkJaH NPUAETCS TOJIbKO OJUH
HOBOpOXJeHHbIH. B Poccum cnoxunach OecnpelieeHTHAsE CUTyallMsi CO CMEPTHOCTbIO MYXKYMH B
TPYAOCIOCOOHOM BO3pacTe OT HECYACTHBIX CilydaeB, oTpaBieHud u TpaBM. s crpan Espomnbi, CLHA wu
SnoHuun 10519 yMEpIIMX OT ATHX MPUYMH cocTaBiseT 5-5,5%, a B Poccun 22-25%. B Poccun y 40% MyxuuH
CpeaHsisl IPOIOJIKUTEIBHOCTD JKU3HU cocTaisieT 58 ser. CTonb qpamMaTUyecKkas CUTyalysl, yKe MpuBeaas K
NETNOMNyJIALNY, KOIrJa CMEpPTHOCTh CYIIECTBEHHO BO3pacTaeT, a pOXKIAeMOCTh MaJaeT, CBONCTBEHHA
UCKJIIOUUTENIHO Hallel cTpaHe. DTO ABISETCS pe3ysIbTaTOM PE3KOro yXyAUIeHHs SKOJIOTHYEeCKO 00CTaHOBKH,
pa3pylIeHus paHee CyIIeCTBOBABIINX B CTpaHEe CHCTEM 00mIei npoduiakTuku 3a00eBaHIA U IPEHEOPEKEHUS
K [IpaBUJIaM U HOpMaM O€30MaCHOCTH KHU3HEIEATEIbHOCTH.

OmHpuM W3 THaBHBIX (DAaKTOPOB, NPUBEAIINX K YXYIIICHUIO TPUPOAHON cpensl Poccum, crano
HEO0OOCHOBAHHOE Pa3BUTHE OTpaciieil MUHEPaIbHO-CIPhEBOr0 KOMILIEKCAa — JOOBIBAIOIIEH MPOMBIIIIEHHOCTH.
UwucnenHocth HaceneHus: Poccun coctarisier meHee 3% o0ImEeMHUpoBOi, HO 10 TIOCTeaHero BpeMeHn Poccus
npousBoauia cBeie 20% MUPOBOro o0beMa MPOIYKIMH FOPHOA00BIBAIOIIEH MPOMBIIUIEHHOCTH, U OO0JIbIIas
4acTbh 3TOTO ChIPbs AKCIIOpTHpOBaack. B 3ToM oTHomennn Poccust Mano otnngaercs oT crpad TpeTbero Mupa,
KOTOpbIE SIBJSIIOTCS CBHIPbEBBIMM TNPUAATKAMU IPOMBILIUIEHHO pa3BUTBIX cTpaH. CTPyKTypa PpOCCHHCKOM
N0OBIBalOIIEH IPOMBIIIIEHHOCTH TaKOBa, YTO HA MPOU3BOJICTBO €€ KOHEYHOM MPOJIYKLIUU PAaCXOAYyETCs MEHEE
7% cpIppeBO Macchl, U3BIEKaeMOM U3 HeAp 3eMiIH. 371eCh U TEPPUKOHBI BOJIU3U YTOJbHBIX I1AaXT, HACHIIIAHHBIE
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MpsIMO Ha IJIOJOPOJHBIN YEPHO3EM, U HEMOJHOE M3BJICYEHHE MOJIE3HBIX MCKOMAEMbIX U3 HENp, U CKUTaHHE
MOMyTHOro ra3a B (akenax, U T.A4. Tak, Hampumep, Ui NOTHATUS HE(PTH U3 CKBAXUH BO BCEM MHUPE
npuMeHsieTcs ras, a B Poccum H3-3a OTCYTCTBUSL COOTBETCTBYIOIIETO KOMIIPECCOPHOTO OOOPYIOBaHUS B
CKBAKMHY 3aKauMBaeTcs Bojaa. B pesynbprate u3 ckBaxkuH OepyT Toibko 30% HedTH, Boga CMEUIMBAETCS ¢
HedThIO U T.1. K TOMY ’k€ HMEHHO B JOOBIBAIOLIEH MPOMBIIIUIEHHOCTH HAOII01aeTCsl CaMblii BBICOKHI YPOBEHb
TpaBMaTH3Ma Cpeau padoTaIOUIHX.

B crpykrype skcmopra Poccum kpome chipoit HepTH, Taza W HEpaszAeNiaHHOTO Ha MHJIOMaTepuallbl Jieca
MMeeTCsl MeTallll U MUHepajbHble yaoopenus. Ha MmupoBom peiHke y Poccuu mokymnaroT U 4epHble, U [[BETHBIC
MeTauibl. OHAKO METauTyprusi — OHO U3 CaMbIX 3KOJOTUYECKH TPSA3HBIX MPOU3BOACTB. IloaTOMY nokynarenu
Halle MeTaulyprudeckoil MpoayKIUU IMPEeaNoYUuTalOT UMETh TpsA3HbIE Mpou3BojAcTBa B Poccuu, a He y cebd
noma. To e camoe OTHOCHUTCSI K MPOMBIIIJICHHOCTH MUHEPAIbHBIX ya0OpeHuid. UToOb MUHUMU3UPOBATH, a
3aTeM U BOBCE YHTH OT MOCIEACTBHI MHTEHCHBHOI'O 3arpsi3HEHUS Cpellbl OOMTaHMs, HEOOXOIWMO aKTHUBHO
BHEJPSITh YUCTBIE TEXHOJIOTUH, YTO MO3BOJIUT 3HAUUTEIBHO YBEIINYUTH NIPOIOJKUTENIBHOCTD JKU3HU; pa3BUBATh
HayKOEMKHUE TEXHOJOTHH, ITMPOKOMACIITA0OHO UCHOIb3YsI KOMIbIOTEPU3AIINIO; COBEPILIEHCTBOBATH MOCTOSHHO
neiictByroiee 3¢ pekTuBHOE MPUPOJOOXPAHHOE 3aKOHOJATEIHCTBO.

MupoBoii OnbIT MOKa3bIBAET, YTO AJISl CTAOMIN3AIMU SKOJIOTUYECKON CUTyalluu B CTPaHE HYXKHO 3aTPaTUTh
He MeHee 3% BajoBOro HAIMOHAIBHOTO MPOAYKTA, a JUIs yIYUIIEHUS 3KOJIOIMYECKON CUTyallud — HE00X0AUMO
yxe 5%. Takue pacxompl HecyT I'epmanusa, Aunrnus u IlBenus. Cawmple Oosblune 3aTpaTbl Ha
npuponooxpannbsie Mmeponpuatusa y CIIA — 7%. I1o nanubm 1989 r., 3arpaTel CCCP Ha 3TH Lieau COCTaBIsIIN

1,5%, a B Poccuu, no nanueiM Komutera no skosioruu I'ocynapctBeHHON JlyMbl, BBIACISETCA HA 3TH 1IEIU HE
6oiee 0,5%.

KonTpoabHbie BOIpochl

1. HaiiTe onpeesieHne 3KOCUCTEMBI.

2. Kak cootHOCATCS Bpems cymiecTBoBaHus 6uocheps! u Buga Homo sapiens?

3. Kax BbI nonnmaete runotesy ['eun?

4. ChopmynupyiTe MPUHIIUAT SMEPIKEHTHOCTH.

5. B pesynbrare kakux mporeccoB Omocdepa HaKommia TOPIOYNE UCKOMAeMble — OCHOBY MPOMBIIIIICHHON
peBoJIrOUn?

6. Pacckaxxute 0 OMOMHOM U SHEPreTUYECKON KIacCU(UKAIIIH SKOCUCTEM.

7. Chopmynupyiite npaBwio Opyma, 3aKOH YIEIBHOW MPOAYKTUBHOCTH M TPHUHIIUIT IKOJIOTHYECKOTO
Ty OJIMpOBaHUSL.

8. [lepeuncnure abuornueckue GakTOpbl HA3EMHOM CPEIbI.

9. ChopmynupyiiTe 3aKOHBI MUHUMYMA U TOJIEPAHTHOCTH.

10. OnummTe KpyroBOpoThl a30Ta, YIJIEPO/ia U BOJIBI.

11. JlaiiTe onpeneneHue NOMyJIsLUN U €€ CBOICTB.

12. Yro Takoe r- u K-ctpareruu otoopa?

13. V3noxuTe KOHIENIUU PETYISIIIUOHN3MA, CTOXAaCTU3Ma U CaMOPETYJIALINH.

14. B yeM 3akmr09aroTcs M1o0anbHbIC SKOJOTHYECKHE MPoOIeMbl XX B.?

15. UTo HYXHO JIJIsl CTa0MIM3AINK SKOJIOTHYeCKOoi cutyaruu B Poccun?

I'maBa 2. MOHMTOPHMHI OKpYKaouiei cpeabl
2.1. IloHsATHE IKOJIOTHYECKOT0 MOHUTOPUHIA M €0 3a1a4H

Bcectoponnuii aHanu3 OKpy»KaroUIed Cpeabl MPEeAyCMaTPUBAET OLICHKY €€ 3KOJIOTMYECKOTO COCTOSHHS U
BIIMSIHAE Ha HEE €CTCCTBEHHBIX M AHTPOIOTCHHBIX BO3JCHCTBUIN. XapakTep ASTHX BO3JCHUCTBUI BechbMa
cnenupudeH. JIMMATHPYIOINM MOKa3aTeJIeM YPOBHS €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3JICHCTBUH SBISIETCS
npeoenvHo-0onycmumas sxkonoeudeckasn naepyska (I1II1OH), koTopast BO MHOTHX CTpaHax yYCTaHOBIJIEHA B CBA3H
C TeM, YTO HOpMallbHOE (YHKIMOHHPOBAHME M YCTOMYMBOCTH JKOCHCTEM H Ouocdepsl BO3ZMOXXHBI TpU
HETIPEBBIIICHUN OTIPEICIICHHBIX MPEIEIbHBIX HATPY30K Ha HUX.

CocrosiHre OWoOC(epbl, HEMPEPHIBHO MEHSIOMIEECS IO/ BIIMSHUEM €CTECTBEHHBIX (DAKTOPOB, OOBIYHO
BO3BpAIlacTCs B MMEpPBOHAYaIbHOE. Hampumep, H3MEHEHUs] TeMIIepaTyphbl M JaBJICHHUS, BJIAKHOCTH BO3/yXa U
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MOYBBl MPOUCXOJAT B TPENENax HEKOTOPBIX IMOCTOSHHBIX CpeAHMX 3HaueHuil. Kak mnpaBuiio, KpyIHbIe
9KOCHUCTEMBI O] BIUSHUEM MPUPOIHBIX MPOLIECCOB U3MEHSIOTCS Ype3BbluaiiHO MeieHHO. CyllecTByIOIUE B
MHUpPE HKOJIOTHYECKHE CIIY>KOBl (THAPOMETeOpoIoruyeckas, ceicMuyeckas, MOHOC(hEpHas U Jp.) MPOBOIAT
KOHTPOJIb 32 U3MEHEHHEM 3TUX MPOLIECCOB.

W3menenne cocrosHusi Ouocdepsl MOJ BIUSHHEM AaHTPOIOTEHHBIX (DAaKTOPOB MPOUCXOIUT B Oojee
KOPOTKHE BpeMeHHbIE CpokH. [103TOMy C 1IeIbl0 U3MEPEHHs, OLEHKHU U MPOTHO3a aHTPOMOTE€HHBIX U3MEHEHHM
abuoTHyeckoi cocraBisoneil 6nocdeps! (B MEpByI0 ouepeb 3arpsA3HEHHI) U OTBETHOW peakiuu OMOTHI Ha
9TH U3MEHEHMs, a TaKKe MOCIEAYIOIMNX M3MEHEHHH B JKOCHCTEMax B pe3ysbTaTe AaHTPONOT€HHBIX
BO3ICUCTBUI cO371aHa UHPOPMAYUOHHASL CUCTIEMA IKOJIOUYECKO20 MOHUMOPUHZA.

DKOJOTHYECKHIT MOHUTOPHUHT SIBISIETCS KOMILUIEKCHBIM MOHUTOPUHTOM Ounocdeprl. OH BKiIO4aeT B cels
KOHTPOJIb U3MEHEHHUI COCTOSHHSI OKpY’KalOIIel Cpelibl MO/ BIUSHUEM KakK MPUPOIHBIX, TAK U AHTPOIIOT€HHBIX
(hakTOpOB.

OCHOBHBIE 3a/]a4HU 3KOJOTMIECKOTO MOHUTOPUHIA AHTPOIIOTEHHBIX BO3/1E€HCTBUII:

* Ha0JII0/IeHNE 32 HCTOYHUKAMU aHTPOIIOT€HHOT'O BO3ICICTBUS;

* HaOI0ZIeHKE 32 (PaKTOPaMU aHTPOIIOTEHHOTO BO3JCHCTBUS;

* HaOJIIOJIEHHE 32 COCTOSIHMEM MPHUPOJIHOM cpeibl U MPOUCXOIAIIMMU B HEHl MpolieccaMu MOJ BIHUSHUEM
(aKkTOpPOB AaHTPOIIOTEHHOT'O BO3/ICHCTBHS;

* O1leHKa (PU3MYECKOTO COCTOSIHUSI PUPOTHON CPEIBI;

* MPOrHO3 M3MEHEHHUS COCTOSHHUS NPUPOAHOM cpeabl MO BIUSHHUEM (PAKTOPOB aAHTPOIOTEHHOTO
BO3JICHCTBUS M OLIEHKA IPOrHO3UPYEMOTO COCTOSIHUS PUPOTHON CPEJIbI.

TepMUH «MOHHUTOPUHI» OOpa3o0BaH OT JaT. «MOHUTOP» — «HAOJIOJAIOIIUI, «IIPEIOCTEPETAOIINN.
CymiecTByeT HECKOJBKO COBPEMEHHBIX (OpPMYJIMpPOBOK  OIpeaeseHus: MOHUTOpuHra. Hekoropsie
WCCIIeZIOBATENU TI0J] MOHUTOPHUHIOM TOHHMAIOT CUCTEMY MOBTOPHBIX HaOJIOAEHUI 32 COCTOSIHUEM OOBEKTOB
OKpY Karollel cpeiibl B IPOCTPAHCTBE U BO BPEMEHH B COOTBETCTBUU C 3apaHee MOJArOTOBIEHHOW MporpaMMoit
[52]. bonee xoHkpeTHast (popMyJIMpOBKa ONpeNelIeHUsT MOHUTOPHHIA IpeioxkeHa akagemukom PAH HO.A.
N3pasnem B 1974 1., B COOTBETCTBUM C KOTOPOH TOJA MOHUMOPUH2OM COCHIOAHUA RPUPOOHOIU CPeldbl, N 8
nepeyio ouepeos 3acpsazHeHull u 3¢ghexmos, 6vi3visaeMbiX UMU & Ouocghepe, NoOpa3yMesarOm KOMNIEKCHYIO
cucmemy HabAOOeHUl, OYeHKU U NPOSHO3A USMEHEHUL COCMOAHUSL Ouocghepvl Unu ee 0OMOeNbHLIX JJIEMEHMO8
noo GIUAHUEM AHMPONO2eHHbIX 8o30eticmeutl [14].

[Iporpamma FOHECKO ot 1974 1. omnpenenser MOHUTOPHHI KaK CHUCTEMY PETYJSIPHBIX JJIUTEIbHBIX
HAOJIOACHNI B MPOCTPAHCTBE M BO BPEMEHH, JAIONIYI0 MH(POPMALIMIO O MPOLUIOM U HACTOSIIEM COCTOSHUSX
OKpY arollel cpeibl, MO3BOJIAIONIYIO0 NMPOTHO3UPOBATh Ha Oynyllee MU3MEHEHHE €€ MapaMeTpOB, MMEIOILIUX
0COOCHHOE 3HAYCHHE I YenoBedecTBa [S1].

2.2. Knaccupukauuss MOHUTOPUHTA

MOHUTOPHHT BKJIIOYAET B €0 CIEIYIONINEe OCHOBHBIE MMPAKTHUECKUE HAIIPABICHHS:

e HaOJIOJEHHUE 3a COCTOSIHUEM OKpY XKarollel cpenbl U (pakTopamu, BO3ICHCTBYIOIIMMHU Ha HEE;

® OIEHKY (DaKTHIECKOTO COCTOSTHHSI OKPY KAOIIEH CPeIbl U YPOBHS €€ 3arps3HECHUS;

® [POrHO3 COCTOSIHMSI OKpPYXaloIIed cpelapl B Pe3yJIbTaTe€ BO3MOXKHBIX 3arps3HEHUM U OIIEHKY 3TOro
COCTOSIHUSI.

r -
QOueHka

Habnioaenus | dakTuueckoro
COCTOAHMA

A

. PerynuposaHwe
KauecTsa CpeAb!

A
OueHka I
Mporxos NPOrHO3NPYEMOTO

COCTORRHNA COCTOAHUA

Puc. 2.1. Cxema monumopunea
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OO0bekTaMM MOHUTOPHHIA SBJISIOTCSA aTMocdepa (MOHUTOPUHI IPU3EMHOIO €10 aTMoc(epbl U BepXHEH
atMocdepsl); aTMochepHble Ocaakud (MOHUTOPHUHT aTMOC(EpPHBIX OCAJKOB); IMOBEPXHOCTHBIC BOJBI CYIIIH,
OKEaHbl W MOps, MOA3EMHBIE BOABI (MOHUTOPHHI Truapochepsl); kpuochepa (MOHHUTOPUHT COCTABIISIOLINX
KJIMMaTH4YECKOU CUCTEMBI).

[To oO6pexkTaM HaONOAEHUS pa3IUYyalOT: aTMOC(EpPHBIN, BO3MYIIHBINA, BOIHBINA, MOYBEHHBIH,
KJIMMaTHYE€CKUI MOHUTOPUHT, MOHUTOPUHT PACTUTEIbHOCTH, )KUBOTHOTO MHPA, 3J0POBbsI HACETICHUS U T.1.

CymecTByeT Kiaccu(uKaus CUCTEM MOHUTOPUHTA MO (pakTOpaM, UCTOYHUKAM M MacuITabaMm BO3IEHCTBHA
(puc. 2.2 u Tabmn. 2.2).

Monumopune  ¢hakmopos 6o30etlicméusi — MOHUTOPHHI PA3IUYHBIX XHUMHYECKHX 3arps3HUTENeH
(MHTpEIMEHTHBII MOHUTOPHUHT) M PAa3HOOOPA3HBIX MPHUPOAHBIX M (HU3UYECKUX (PAKTOPOB BO3IEHCTBHS
(37EeKTPOMarHUTHOE U3TyUYCHUE, COJIHEUHAs paJHalus, ITyMOBbIE BUOpALIUN).

Monumopune ucmo4HuKos8 3azpsa3HeHuli — MOHUTOPUHT TOUYEYHBIX CTAllMOHAPHBIX HCTOYHUKOB (3aBOACKHUE
TpyOBbI), TOUCUHBIX TOABIKHBIX (TPAHCIIOPT), IPOCTPAHCTBEHHBIX (TOPO/a, MOJIs ¢ BHECEHHBIMU XUMHUYECKUMHU
BEIECTBAMH ) UCTOUHHKOB.

R it -
' MoHutopuHr | y .
: UCTOUHMKOB ' CTOMHWUKW BO3AACTBUA
Cecmmcccccecama
Feme e Y
I
: MoHuTOopuHr ' dakTopbl BO3AeiCTBUA
' chaktopos !
' BO3AENCTBUS ' Xumnueckue | Buonoruueckne | duanveckue

MNpupogHas cpena

MosepxKoCTb Cylun
C pexkamu v ozepamu

Atmocepa | Oxean Kpuocoepa Buora

Y ‘
leodusueckuinl MOHUTOPUHF Axonornueckuit
MOHUTOPUHF

—» KnuMaTuueckuit MOHUTOPUHT «

Puc. 2.2. Brox-cxema cucmemvi monumopunea

[To MmacmrabaM BO3A€HCTBUS MOHUTOPUHT OBIBAECT MPOCTPAHCTBEHHBIM H BPEMEHHBIM.

[To xapakxTepy o0o0oO0meHuss HWHPOPMAUNUU pPaIMUAOT CICAYIONINE CHUCTEMBI
MOHHUTOPHHTA!

* 27100aIbHBILL — CICKEHHE 32 00IIEMHUPOBBIMH TIPOIIECCAMU U SIBICHUAMH B Onocdepe 3emin, BKITtoUdas Bce
€€ 9KOJIOTUIECKIE KOMIIOHEHTHI, ¥ MPEAYIPEKICHIE O BO3HUKAIOIIUX IKCTPEMAIIbHBIX CUTYAIIUAX;

* 0aszoevili (GhoHoswlll) — ciexkeHne 3a o0meOnocPepHbIMA, B OCHOBHOM TMPUPOJHBIMHU, SIBJICHUSMHU O€3
HAJOXECHUS Ha HUX PETMOHAIBHBIX aHTPOMOTEHHBIX BIIHSHHUIA,

* HAYUOHANbHBIY — MOHUTOPUHT B MacIlITabax CTPaHBbI;

* DecUOHANbHBII — CIEKEHUE 3a MpolleccaMy W SBICHUSMHU B TpeaeNiaX KaKOoro-TO PEeTHOHa, TAE 3TH
MIPOLIECCHI U SIBJICHHUS MOTYT OTJIMYAThCA U MO MPUPOJAHOMY XapaKTepy, U MO aHTPOIIOT€HHBIM BO3/IEUCTBUSAM OT
6a30Boro (hoHa, XxapakTepHOro AJsl Bcei Onochepsl;

* JIOKAIbHbIU — MOHUTOPUHT BO3JEHCTBHSI KOHKPETHOTO aHTPOTIOT€HHOTO UCTOYHHKA;

* UMNAKMHBIU — MOHUTOPUHT PETHOHANBHBIX U JIOKAJThHBIX aHTPONOTEHHBIX BO3JCHCTBHI B 0CO00 OMACHBIX
30HaX U MecTax.

Knaccudukanus cucteM MOHUTOPUHTA MOYKET OCHOBBIBATHCS M HAa METOJaX HAOO/IeHUsT (MOHUTOPUHT TIO
(U3UKO-XUMHYECKUM U OMOJIOTMYECKUM MMOKA3aTeNsIM, TUCTAHIIMOHHBI MOHUTOPHHT).

Xumuyeckuil MOHUMOpUHZ — 3TO CHUCTeMa HAONIONEHUH 32 XHMHUYECKHM COCTaBOM (IIPUPOJHOTO H
AQHTPOIIOTEHHOT'O MPOUCXOXKJIEHUS aTMOC(Epbl, 0CATKOB, MOBEPXHOCTHBIX U MOJ3EMHBIX BOJ, BOJ OKEaHOB U
MOpEH, MOYB, JOHHBIX OTJIOXKCHH, PACTUTEILHOCTH, )KUBOTHBIX U KOHTPOJb 32 JUHAMHKOW PacIpOCTPAHCHHUS
XUMHUYECKHX 3arps3HsIONMX BemiecTB. [7o0anbHONM 3amadeil XMMHYECKOrO MOHMTOPHMHIA SIBIISIETCS
ompezaeneHue (HaKTHUECKOrO YPOBHS 3arps3HEHHUN OKPYKAIOIMICH Cpeibl MPUOPUTETHBIMUA BBICOKOTOKCHYHBIMH
WHTPEIUCHTAMHU, PEJCTaBICHHBIMH B Ta0. 2.1.
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Tao6nuua 2.1. Knaccupuganus npuopyTeTHBIX 3arpA3HAIOIIMX
BelleCTB M KOHTPOJb 32 HX COZEPXKaHHEM B Pa3H4HBIX cpeaax

Kanace Sazpazusiowue Cpeda Tun
npuopu- aeujecmea npozpammbi
memHo- | uzmepeHul

cmu
I JIoKcua cephl M B3BellieHHBlE Bosmyx U, P,BT -
YACTHLIBI -
Pagnonykinasl (Sr-90, Cs-197) IMuuia Hu, P
II O30H Boznyx H, b (8 crpa-
Tocdepe)
OAT u npyrue xopopraHuye- buora, YenoBeK - U, P

CKHE COCHTUHCHHUSA

KanMmit 1 ero coelMHEHHUs Iuiia, yenosek, oga Y
III HuTpatbl, HUTPUTH [Murteepas Boga, miua U
Oxcuan! asora Boanyx 4|
IV PTyTb ¥ €€ COEAMHEHUA IMuiua, Bo3ayx Hu,pP
CauHell Boanmyx, nuiua n
[voxcun yrneposa Bosayx b
A% Oxcua yrepoaa Bosnyx 14
Hedreyrnesonoponst Mopckas Boga P,b
VIl  ®ropucTbie COeAMHEHNA ITuTheBas Boja )41
VII  AcBect Boszayx U
MbIUIbSIK IIutbeBas Bona 71
VIII MHKpOTOKCHUHBI IMuia n,P
Muxkpobuonoruyeckoe 3apa- .
XeHHe IMyna HuPp
nu

PeaxTnBHBIC YT/IEBONOPOABI Boszayx

[Ipuwmeuanue: U- ummaktHelid, P - pernonansubiid, b - 6a30Bbii, [ — rio0anbHBIi.

Qu3uueckuli MOHUMOpUHe — CUCTeMa HaOJIOACHMI 3a BIMSHUEM (PU3MYECKHX MPOIECCOB M SIBICHUN Ha
OKpYXKaloIlyto cpely (HaBOAHEHHUS, BYyJIKaHU3M, 3€MIIETPSICEHUS], LlyHAMH, 3aCyXH, SPO3Us MIOYB U T.1I.).

buonocuyeckuii monumopune — MOHUTOPHHT, OCYIIECTBIISIEMBIN C MIOMOIIBbIO OMOMHIUKATOPOB (T. €. TAKUX
OpPraHU3MOB, 10 HAJIMYHIO, COCTOSHUIO U TIOBEJICHUIO KOTOPBIX CYJSAT 00 U3MEHEHUSIX B CPEJIE).

Oxobuoxumuueckutl MOHUMOPUHZ — MOHUTOPHUHT, Oa3UPYIOMIUKCA HA OLEHKE JABYX COCTaBISIOIINX
OKpYKarolien cpesibl (XUMHUUECKON 1 OMOJIOTUYECKOM).

Hucmanyuonnwviti MOHUMOpUHZ — B OCHOBHOM, aBHAIIMOHHBINA, KOCMUYECKHI MOHUTOPUHT C MPUMEHEHHEM
JeTaTeIbHBIX aNapaToB, OCHAIEHHBIX PaJOMETPUUECKOH anmapaTypoi, CHOCOOHOMN OCYIIECTBISATh AKTUBHOE
30HAMPOBAHUE U3YUAEMBIX OOBEKTOB U PETUCTPALIUIO ONIBITHBIX JaHHBIX.

B 3aBucHMOCTH OT PUHIUTIA KIACCUPHUKAIIMA UMEIOTCS PA3INYHbIE CHCTEMbl MOHUTOpPHUHTA (Tab. 2.2).

Haubonee ynuBepcanbHbIM SBISETCS KOMIUIEKCHBIA AKOJIOTUYECKUH MOHUTOPUHT OKPY KaIOIIEH CPeIbl.

Komnnexchuiil sxonoeuneckuti MOHUmMopuHe OKpyX aroien cpeabl — 3TO OpraHu3aIus CUCTEMbl HAOII0ACHUI
3a COCTOSIHHEM OOBEKTOB OKPYXKAIOMIeH MPUPOAHON CPeIbl IS OLIEHKH UX (PaKTUYECKOTO YPOBHSI 3arpsS3HEHUS
U OPEeIyNpexaeHUs O CO3JAIOUIUXCA KPUTHYECKUX CUTYalMAX, BPEIHBIX MJIS 3[0POBbS JIIOAEH U JAPYTUX
YKUBBIX OPTraHU3MOB. Pa3nn4yaroT MOHUTOPUHT JIOKAIbHBIN, pETHOHANBHBIN U (DOHOBBIH.

[Ipn mpoBeneHUM KOMIUIEKCHOTO 3KOJIOTMYECKOTO MOHMTOPHMHIA OKPY’KaIOLIEH cpenbl: a) MPOBOAMUTCS
MOCTOSIHHASL OLIEHKA HKOJIOTMYECKUX YCIOBUW Cpeapl OOWTAaHUS YeJIoBeKa M OHOJOTMYECKHX OOBEKTOB
(pacTeHuii, >KMBOTHBIX, MHKPOOPTaHM3MOB H T.1.), a TakKXKe OIEHKAa COCTOSHHUS U (DYHKIHOHAILHOU
LIEJIOCTHOCTU HKOCHCTEM; 0) CO3MAl0TCsA YCIOBUS AJIs OMpEeNieHUsT KOPPEKTUPYIOIIUX NEUCTBUH B TeX
ClIydasiX, KOTJa LieJIeBble M0Ka3aTeIN KOJOTHUYECKUX YCIOBUI HE JJOCTUTAIOTCSL.

CucreMa KOMIUIEKCHOTO SKOJIOTUYECKOTO MOHUTOPUHTA MIPe1yCMaTpUBAET:

BBIIENIEHNE 0O0bEKTA HAOIIOAECHN,

00cen0BaHNe BbIICICHHOTO 00bEKTa HAOIIOACHNS,

COCTaBJICHHUE [Tt 00BEKTa HAOIIOACHNST MHPOPMALIMOHHON MOJICIIH;

IJIAHUPOBAHUE U3MEPEHUM;

OLIEHKY COCTOSTHHSI 00BEKTa HAOMIOCHNS U HICHTU(DUKALUIO eT0 WH(POPMAIIMOHHON MO/IEIIH;
MPOrHO3UPOBAHNE U3MEHEHUSI COCTOSHUS 00BbeKTa HAOII0ICHUS;
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e MpejcTaBieHUE HH(GOPMAIMK B YIOOHOU JJIs1 HCIIONB30BaHUA (hOpME U JOBEACHUE €€ 0 OTPEeOUTEIIs.

Taoauma 2.2. Knaccnukauua cucrem (noacucereMm) -
MoHnTOopHHra [19)]

Hpunyun Cywecmeayrotyue unu paspabamoeiéaemsie CUCemo
Kkaaccugpuxayuu (nodcucmemui) Monumopurea

YuusepcanbHbie MobanbHbIi MOHUTOPUHT (Ga30BbBINM, perHOHANbHBIIA,
CHCTEMBI . IMITaKTHBIN YPOBHM), BKJIIOYasg (POHOBBIN H IaleOMOHH-
TOPUHT
HaumoHanbHBI MOHMTOPUHT (HanpuMep, Oblierocynap-
CTBEHHas ciyx06a HaOMIOACHUA U KOHTPONSA 3a YPOBHEM
3arpA3HeHUsT BHCLIHEH cpeabl).
MeXHaUMOHAILHBI MOHUTOPHHT (HalIpUMEDP, MOHMTO-
PVHT TPAaHCTPAHUYHOTO NEpEeHOCa 3arpsA3HSAIOLINX BELIECTB)

Peakuwms oc- TleodusuyecKnii MOHUTOPUHT
’HOBHBIX COcTaB- buonoruyeckuii MOHMTOPHHI, BKIKOYaA TeHETHYECKHH
JSI0IMX 6M0-  DKOJOTHMYECKMH MOHWTOPMHI (BKIIOYAIOILIMH BbILIeHa-

cepbl _ 3BaHHbBIE)
Paznuuneie MOHUTOPUHT aHTPONOIreHHBIX U3MeHeHWI (BKIIIOYas 3a-
cpenbl TPA3HCHMS M peaKUMIO Ha Hero) B aTMocdepe, ruapocde-

pe, noyse, KpHocoepe H Grore

®axTopsl ¥ HC~- MOHMTOPUHT HCTOYHUKOB 3arpsa3HeHHs

TOYHMKM ~ BO3- HHTpeaMeHTHBI MOHWTOPHHT (HANpUMep, OTACALHBIX

OeUcTBUA 3arpa3HAIOLIKX BELECTB, PaIHOAKTHBHBIX U3IYUEHUH],
"~ WUYMOB U T.1.) :

Octpora B o- MOHMTOPUHL OKeaHa
GanbHoCTh Npo- MoHUTOpUHT 030HOChEpE!
OrieMbl

Meronnt Ha- MOHUTOPHMHT 1O GU3NUYECKHM, XMMHUYECKHUM 1 GHONOrK-
OmoneHnna YeCKHM M0Ka3aTesIM
CryTHUKOBbBIA MOHUTOPHHT (IMCTAHLMOHHBIE METOLBI)

CucreMHHIH Menymko-Guonormieckuii (COCTOSHUA 300POBbS) MOHMUTO-
TIOAXON pHHT
e Dxonornyeckuit MOHUTOPUHT
KinMaTHyecKHit MOHUTOPUHT
BapuanT: 6M03KONIOTNYECKMIf, TeO3KONIOTHYECKHH, 610~
cdepHuIif MOHUTOPUHT

OcHOBHBIE 1I€M KOMIUIEKCHOTO SKOJOTHYECKOrO0 MOHHTOPHHTA COCTOSIT B TOM, YTOOBI HAa OCHOBAaHUU
[I0JTy4€HHOM HH(pOpMaLuu:

1) olleHUTh TIOKA3aTeNH COCTOSHUSA W (YHKIMOHATHHOW MEIOCTHOCTH AKOCHCTEM U Cpeldbl OOUTaHus

4yeJoBeKa (T. €. MPOBECTH OLIEHKY COOJTIOACHUS YKOJIOTHYECKUX HOPMATHUBOB);

2) BBISIBUTH MPUYMHBI U3MEHEHUS ITHX MOKa3aTeleil U OIEHUTH MOCIEICTBUS TaKUX W3MEHEHUM, a Takke
OTIPENIETTUTh KOPPEKTUPYIOIIUE MEpPhl B TEX CIIy4asx, KOTJa IIeJIEBbIe IMOKAa3aTelu SKOJOTUYECKHUX
YCIIOBUH HE TOCTUTAIOTCS (T. €. MPOBECTH JUATHOCTHKY COCTOSIHUS DKOCHCTEM U CPeIbl 0OUTaHU);

3) co3nmaTh MPEANOCHUIKU JIsl OTIPEJCIICHUS MEp 10 UCTIPABIICHUIO BO3HUKAIONIUX HETAaTUBHBIX CUTYAIIUH 10
TOro, Kak OyJeT HaHeceH yuiepo, T. €. 00ecneunTh 3a0IaroBpeMeHHOE MPeaynpeKICHUE HEraTUBHBIX
CUTYyalLHi.

B Poccuiickoii @eneparyu (yHKIMOHUPYET HECKOIBKO BEAOMCTBEHHBIX CHCTEM MOHUTOPHUHTA, HApUMED,
ciy>k06a HaOMIOEHMs 3a 3arpsi3HEHHEM OKpyKaromiel cpenbl Pocrumpomera, cimyk0a MOHUTOPUHTA BOJHBIX
pecypcoB  PockomBoma, ciayx0a arpoXMMHUYeCKHX  HAOMIOJEHHMH W MOHUTOPUHTA  3arps3HEHHMA
CEIbCKOXO35IMCTBEHHBIX 3eMeNb Pockom3ema u ap.

2.3. Kpurepum oleHKH KayecTBa OKPYKAKLeil cpeabl
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Tocyoapcmeennas  sxonoeuveckas 3dKcnepmusa TPEICTABISET COOOW CHCTEMY TOCYJapCTBEHHBIX
MPUPOJTOOXPAHHBIX MEPOIPUATHI, HANpaBIECHHBIX Ha MPOBEPKY COOTBETCTBHUS IMPOEKTOB, IUIAHOB H
MEpPOIPUATHIA B 00JaCTH HAPOJHOTO XO3SMCTBA U MPHUPOIHBIX PECYPCOB TPEOOBAHMSIM 3AIIUTHI OKPYKAIOIICH
Cpelbl OT BPEIHBIX BO3ICHCTBHIA.

TOKCHKOIOTUYECKasT XapaKTEPUCTHKA TEXHOJOTHYECKHUX IMPOILEeCcCOB TpeOyeT 000CHOBaHUS PEKOMEHAINN
M0 TaKOMy HW3MEHEHHIO MPOU3BOJCTBA, YTOOBl YMEHBIIUTh KOJUYECTBO BPEIHBIX IOIYMPOLYKTOB WIH
MOOOYHBIX COCNWHEHUH WM WCKIIOYHTh WX, W MEIAUKO-TEXHHYECKUX TpeOOBaHWN K IUIAHUPOBAHUIO
MIPOM3BOJICTBEHHBIX TIOMELICHHH, ammaparype, CaHUTapHO-TEXHUYECKOMY OOOpYyIOBaHUIO, B TOM YHUCIIE
OYHCTHOMY WJIM PACCEUBAIOIIEMY, M — B CIIydae HEOOXOIUMOCTH — K HHANBUAYAIBHBIM CPEICTBAM 3aIlHTHL. B
OCHOBE 3TOTO JISKHUT YCTAHOBJEHUE npedenvro donycmumvlx konyemmpayui (ITAK) epeonvix eewecms 6
PA3IUYHBIX CPEOaXx.

B 6030ywnoti cpede:

o [IJK,; — npedenvno Oonycmumas KOHyeHmpayus eewjecmsea 6 6030yxe pabdouel 30Hbl, Mr/M°. Dta
KOHIICHTpAllMsl TPHU EXKCIHEBHON (KpoMe BBIXOJAHBIX JHEH) paboTe B Tmpeaenax & 9 WIH JPYrou
MIPOJOIKUTENFHOCTH, HO He Oornee 41 4 B Heneno, B TEUEHHUE BCEro paboyero craka He JOJHKHA BHI3bIBATh B
COCTOSIHUM  3[I0OPOBbS HACTOSAIIETO W  TIOCIEAYIOUIETO TIOKOJICHWH 3a00JIeBaHWA WM  OTKIJIOHEHHH,
00HapyKUBAEMBIX COBPEMEHHBIMH METOJIAMHU HCCIIEIOBAaHUS B mpoiiecce padoTel. Paboueil 30HON cunTaercs
MIPOCTPAHCTBO BBICOTOM 10 2 M HaJl YPOBHEM TOJIa WJIH IUIOUIAIKH, HA KOTOPOW HAXOMAATCS MECTa OCTOSTHHOTO
WJIM BPEMEHHOTO NMpeObIBaHUs PabOTAIOIINX;

o [[IKymp — mpedenvno Oonycmumas MAaKCUMAnbHAsL pa3o6ds KOHYEHmMpAayus eewecmed 6 8030yXxe
Hacenenubix mecm, MT/M’. DTa KOHICHTPAIHs NP BABIXAHMM B TedeHme 20 MHUH HE JIOJDKHA BBISHIBATH
pedIeKTOPHBIX (B TOM YKCIEe CyOCEHCOPHBIX) peaklnii B OpraHUu3Me YeJIOBEKa;

o [IJIKcc — npeodenvno donycmumasn cpeoHecymouHds KOHYEHmpayus moKCUYHO20 8eujecmsda 8 8030yxe
HacenenHbix Mecm, MI/M°. ITa KOHIEHTPALMS He TOJDKHA OKA3bIBATh HA UETOBEKA MPSIMOTO HMIH KOCBEHHOTO
BPEIHOTO BO3ACUCTBUS MIPH HEOTPAHUUECHHO MPOIOJKUTEIILHOM BABIXaHHH.

B 6oonoti cpeoe:

e [IJIKg — mpeaenabHO JOMyCTUMAasi KOHIIEHTPAIMS BEIIECTBA B BOJE BOAOEMA XO3MCTBEHHO-MUTHEBOTO U
KYIbMYPHO-0bIM06020 8000N0Ib306AHUA, MI/J. DTa KOHIIGHTpAIMs HE JOJDKHA OKa3blBaTh MPSIMOTO WIIH
KOCBEHHOTO BJIMSIHUSI HA OpTaHbl YeJIOBEKa B TEUCHHE BCEH €ro JKM3HH, a TaKKEe Ha 3I0POBBE MOCIEAYIOMINX
MOKOJICHUH ¥ HE JJOJKHA YXYAIIATh TUTHEHHYECKHUE YCIIOBUS BOIOTIOIB30BAHUS;

o [[IKgp — npedervrho Oonycmumas kowyewmpayus eewecmea 6 600e 6000eMd, UCHOIb3YEeMO20 05
PblOOXO035UCEEHHBIX Yelell, MT/I,

e lHTerpanbHble MOKa3aTeIu A5 BOJIBI:

BIIK — 6uonocuueckas nompedbnocms 6 Kuciopooe — KOJIWYECTBO KHUCIOPOJA, MCIIOIB30BAaHHOTO MpPHU
OMOXMMHMUYECKHX TIPOIIECCaX OKUCICHUS OPTraHMYECKUX BEIIECTB (MCKIIOYAs MPOIECChl HUTPUDHUKAIIAN)
3a orpeJeneHHoe BpeMsi MHKyOarmu npoOsl (2, 5, 20, 120 cytok), Mr O/n Boxs! (BIIKy — 3a 20 cyTok,
BIIKs —3a 5 cyTok);

XIIK — xumuueckas nompebHocmv 6 Kuciopooe, ONpeneleHHas OUXpPOMAaTHBIM METOJIOM, T. €.
KOJIMYECTBO KHCIIOPOJa, SKBHUBAJIEHTHOE KOJIMYECTBY PACXOIyEeMOTO OKHCIUTENs,, HEOOXOAUMOro s
OKHCJICHUS BCEX BOCCTAHOBUTEIEH, cofepKaIuxcs B Boje, MT O,/J1 BOABIL.

[To orHomenuto BIIKy /XIIK cynsar 06 apdexkTuBHOCTH OMOXMMHYECKOTO OKUCIICHHS BEIIECTB.

B nouse:

o [IJIKny — mpedenvrho Oonycmumas KOHYeHMpayus 6ewecmed 6 NAXOMHOM Cloe Nouebl, MI/KT. OTa
KOHIIEHTpALKs HE J0JKHA BbI3BIBATH MPSMOT0 U KOCBEHHOT'O OTPHUIATENILHOTO BIMSHUS Ha 3/JOPOBbE UEIOBEKA,
a TaKke Ha CAaMOOYHIIAIONIYIO CIIOCOOHOCTh TTOYBHI;

o [IIKpp (AOK) — npedenvno oonycmumas xomyenmpayus (Oonycmumoe OCMAMOYHOE KOJIUYECBO)
gewiecmaa 8 NPOOYKmMax numanus, Mr/Kr.

Ecin Benmnuuna [1/IK B pa3snuuHbBIX cpenax HE yCTAaHOBJIEHA, AECUCTBYET BPEMEHHBIH TMIMEHMUYECKUN
HopmatuB BJIK (OBYB) — BpemeHHO momycTuMasi KOHIEHTpamus (OpUEHTHPOBOYHO O€30MMacHBIA YPOBEHB
BO3JICHCTBUS) BEIlECTBA. BpeMEeHHbII HOpMAaTUB yCTaHABJIMBAETCA HA ONpEAEIEHHBbIN Cpok (2—-3 roaa).

Pasznuynble BelecTBa MOTYT OKa3bIBaTh CXOJIHOE HEOIArompusITHOE BO3JEHCTBUE Ha opranui3M. Hampumep,
cymiecTByeT 3QdeKT CyMMaluu sl TUOKCUAA a30Ta U GopManbaeruaa, jeHona u ameToHa, TaHoa U IeNoi
TpyNObl OpPraHWYecKuX BemiecTB. /[ TOKCHYHBIX BeUIECTB Oe30macHas KOHIEHTpALUsl OmIpeersieTcs
cootHomenuem C/ITJAK < 1, roe C — dakTrueckast KOHIIEHTPAIIUS BEUIECTBA B CPEJIC.
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HomyctuM, 4To B Bo3ayxe KoHueHTpauus geHona C ¢ = 0,345 mr/xa, anerona C ,, = 0,009mr/n, a IIJIK ¢ =
0,35mr/m, ITAK oy = 0,01 mr/n. Takum o6pazom, Ju1st KaXA0TO U3 BEIIECTB yKa3aHHOE COOTHOIIEHNE MEHbIIe 1:

C]/HﬂK1< 1; Cz/HﬂK2< 1.

Ho mockonbky 3TH BemecTBa o0mamaroT 3¢h@dEeKToM cyMmMmaiuu, TO ofliee 3arps3HeHue (EeHOJIOM H
AIlICTOHOM IIPCBLICUT MPCACIBHO AOITYCTUMOC, TaAK KaK

Cl + CZ
K, 1K,

=0,986+0,9 =0,986+0,9 =1,886 > 1.

Takum o6pa3om, cymma oTHomeHui koHneHtpanui k [1/IK Bemects, obmanaromumx 3¢pGheKkToM cyMMaInH,
HE JIOJDKHA TIPEBBIIIATh MHHIIBL.

Jlst GoJee MOTHOM OLIEHKU KadecTBa CPe/ibl CPAaBHUTEIHLHO HEAABHO CTAIM MCIOJIb30BATh IPYTON KPUTEPHI
—IIJI3H — npeoenvro donycmumyto skorocudeckyro Haepy3xy, nis Bogsl — 310 [1/1C — npenensHo A0myCTUMBIN
copoc, r/c; ma Bozmyxa — I[IJIB — mpenenpbHO AOMyCTUMBII BBIOpPOC, T/C. DTH BETUYHHBI XapaKTEPU3YIOT
Harpy3Ky, OKa3pIBaeMYI0 MIPEANPUATHEM Ha OKPYKAIOIIYIO CPeIy B €AMHUILY BPEMEHH, U TOJDKHBI 00513aTeIIbHO
BXOJIUTh B DKOJIOTUYECKUH MAacTopT (WK Jpyroi MoJo0HBIH JOKYMEHT) NpeAIpUsTUs.

HenocraTtkoM M37I0KEHHOW BBHINIE CXEMBI KPUTEPHUEB OICHKM KayecTBa CPEIbl SBISETCS Pa3pO3HEHHOCTH
MPUPOJOOXPAHHBIX (DYHKUUN pa3lIUYHBIX MUHUCTEPCTB M BEJAOMCTB, a TAaKXK€ YAaCTO OYEHb PA3IMYaIOIIHecs
3Hauenus 111K B pa3HbIX cTpaHax.

KOHTpOJ’IbHLIe BOIIPOCHI

1. Kakue ocHOBHBIE 337jauM peHIaloT CUCTEMbl MOHUTOPUHTA OKPYXKaIOLEn cpebl?

2. Yro o3Hayaet TepMuH «MOHUTOpHUHT»? [IpuBenuTe GpopMyIMpoBKy onpeneneHnss MOHUTOPUHTA, TaHHYIO
nporpamMmont FOHEIT B 1974 .

3. Kakue tumsl kaaccu(puKamum SK0JIOTHIECKOr0 MOHUTOPUHTA BbI 3HaeTe?

4. Kakue 1Ba OCHOBHBIX KPUTEpHUs OLEHKH Ka4eCTBa OKPY’KaoIIeH cpeipl Bbl 3HaeTe? B uem ux paznuuue?

5. Kakue ocnoBHble Buapl [1/IK (mpenenbHO AOMYyCTMMOM KOHIIEHTpALMM) JUIsl BO3AYILIHOM CpEIbl BbI
3HaeTe? YKaXUTe €AMHUIIbI U3MEPECHUS.

6. IlpuBenure nBa paznuunbix Buga [1JIK mms Bomuo# cpeasl. B yem ux paznuume? KakoBbl €IUHUIIBI
HU3MEpPEeHHUS?

7. Kakue cymecTByOT MHTETpajbHbIC MOKa3aTEIN KauecTBa BObI? KakoBbI MX €IMHULIBI U3MEPEHUS?

8. Uto Takoe 3pdext cymmanuu? [lpuBenure nmpumepsl.

9. Uto o3nauaror abopesuatypsl B/IK, OBYB, I1JIOH? B kakux ciydasx 3TH MOKa3aTeId MPUMEHSIOTCS
JUTSl OLIEHKH KauecTBa cpebl? KakoBbl X €MHULIBI U3MEpEHUs?

T'1aBa 3. DKOTOKCHUKOJIOTUA

3.1. 3arpsi3HeHHe OKpY:KaKOIIel cpeAbl TOKCMKAHTAMM U KOJINYeCTBeHHbIe KPUTEPHUHU OLIEHKH €ro
dakTHYeCKOro ypoBHA

AKTHUBH3AIMUS XO3SIUCTBEHHO-TIPOU3BOJACTBEHHON JIEATETbHOCTH YEJIOBEKA B COBPEMEHHBIX YCIOBHSIX
MIPUPOIONOIB30BaHUS U I100ANIbHBIE MacIITaObl €e aHTPOIIOTEHHOTO BO3CHCTBHSI Ha TJIaBHBIE COCTABJISIONINE
orochepsl CO3JAIOT CUTYAIUI0 OCTPOTO 3KOJOTHYECKOTO KpH3HCa, OOYCIOBIECHHYIO JIerpaganueii 00beKTOB
OKpyXarolie cpeapl. B CBs3W ¢ 3TUM 711 ONTUMHU3AIMU YCIOBUU B3aMMOJCHCTBUS YEIOBEKA C MPUPOAOU
BAKHOM IPEACTABISAETCS POJIb BCECTOPOHHETO aHAJIM3a OKPY’KaroLed NpupogHoW cpenbl [16], rmaBHBIMU
3a/layaMH KOTOPOTO SIBJISIETCS KOMILUIEKCHAs OLIEHKA SKOJIOTMYECKOro pesepBa 6uocdepsl 1 ee MOTeHIUANIbHbBIX
BO3MOKHOCTEH K CaMOBOCCTAHOBJICHHIO M CaMOOYMILEHHMIO, aHAJIW3 IIUPOKOTO CIEKTpa Pa3IUYHBIX TUIIOB
BO3JICHCTBUIN (KaK MPHUOPUTETHHIX, TaK U HE MPHUOPUTETHHIX) HA MIPUPOJHBIE SKOCUCTEMBI U H3YUYCHHE
crenu(pUIecKuX 0COOCHHOCTEH ATUX Bo3ercTBui [15].

B mnocnennue roasl ocoOyr 3HAYUMOCTh M aKTYaJbHOCTh MPHOOPETAIOT TOKCHUKOJOTHYECKHE AaCIEKThl
BCECTOPOHHETO aHaln3a okpyxarmei cpenbl [43, 9, 53]. CepbesHoit mpoOieMoil SBISETCS yCTAHOBJICHHE
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OporoBoCcTH 3P PeKTa TOKCHKOIOTHISCKOTO BO3JICHCTBUS B CHCTEMaX «TOKCHUKAHT — OKPYIKAOIIash Cpeliay H
«TOKCHUKAHT — HUBOM OpraHu3M» W ONpEJENICHHE 3aBUCHUMOCTH «J103a — OTBETHAs peakius», KoTopas
MOCIYXWJIa AaKTUBHBIM HMITYJILCOM [JIA PA3BUTHA HOBOI'O HAIpPABJICHUA B 3KOJIOTHUH, 63.31/Ip}’IOH_[€FOC$I Ha
(yHIaMEHTaNIbHBIX OCHOBaX TOKCHUKOJIOTMYECKOH, OHOHEOPraHWYEeCKOM M  SKOJOTHYECKOW  XUMHH,
Ha3BIBAEMOTO OKOMOKCUKONO2UEH. Haqua;{ S3HAYMMOCTB 3KOTOKCUKOJIOT'MHU COCTOUT B U3YYCHHUU COBPCMCHHBIX
MpEICTaBICHU TOKCHYHOCTHM M KAHIEPOTEHHOCTH JJEMEHTOB M WX COEIUWHEHHH, HCClIeJOBaHUH
crenu(pUIecKnX OHOTeOXMMHUYECKUX OCOOEHHOCTEH TMOBENEHUS TOKCUKAHTOB B OKpYXKaloliel cpene,
MeXaHH3Ma MX PaclpoCTpaHEHHUs M MeTa0O0JIM3Ma; YCTAaHOBJIEHUH B3aWMOCBSI3M MEXAY HEOOXOIUMOCTHIO U
TOKCUYHOCTBIO DJIEMEHTOB; OMPEICIICHNUH JIOKATU3AIlUU KaHIIEPOTeHHBIX NOHOB; OLIEHKE MOpOroBoro 3¢ dexra
TOKCUKOJIOTMYECKOTO BO3ACHCTBHUS.

[TotoOHBIN 1IETOCTHBIA KOMIUIEKC JOCTaTOYHO CIIOKHBIX HAayYHO-TIPUKIAJHBIX 3a7ay, peIleHHe KOTOPBIX
MpelycMaTpuBaeTcsi B paMKax JKOTOKCUKOJOTHMH, B OOJBIIMHCTBE CIy4yaeB IMO3BOJIAET IPOU3BECTH
KOJIMYECTBEHHYIO OILIEHKY MOpOroBoro 3(ddexra TOKCUKOIOTHYECKOTO BO3JCHCTBUS, HMEIOIIETO MECTO B
CHUCTEMaX «TOKCHUKAHT — OKPY’KAIOIIas Cpe/ia» U «TOKCUKAHT — dKUBOW OPraHU3M» COTJIACHO ypaBHEHUIO [34]:

D,=D,- (D.+D,)

rae D, — 1o3a BpeqHOTO BEIIeCcTBa, TOCTUTTIIAS PEIENTOPA;

D, — no3a BpeqHOro BElIeCTBa, BBEJACHHAS B OPraHU3M;

D, u D,, — 10361 BpeIHOTO BEIIECTBAa, COOTBETCTBEHHO BBIJICJIICHHBIE M3 OpraHu3Ma U O0E3BPEIKCHHBIC B
MpoILIecce MPOABIKEHUS 12 K PELEnTopy.

Konnenius mnoporoBocTy NpearnoiaraeT BBICOKOE Ka4eCTBO CPE/Ibl U MOJIHYI0 0€301MacHOCTh JIJIS YeJIOBEKa U
JAI00BIX TOMYJSIIUM TpU YCIOBUM 3arps3HEHUS DTOM Cpelbl HUXKE OINpPEAENIEHHOTO YPOBHS, BO3ZEHCTBHE
KOTOPOT'0 Ha JIF00bIe OPraHU3Mbl MEHbIIIE HEKOTOPOT'O OPOTOBOT0 3HAYCHHUS.

3aepaznenue okpyscaroueli cpedvl — ITO MPoLIeCcC MPUBHECEHUS B CPEy WM BOSHUKHOBEHUE B HEIl HOBBIX,
OOBIYHO HE XapaKTEepPHBIX JUII Hee (U3NYECKHX, XUMHUYECKUX, OHMOJIOrMYECKHMX areHTOB, OKa3bIBAIOIIUX
HeratuBHoe BozjaelcTBUe. CyIIECTBYIOT TpH JTama 3arpsi3HEeHuil: Qusndeckoe (COJIHEUHas pagualius,
9JIEKTPOMArHUTHOE HM3JIy4YE€HUE U T.1.), XUMHUYECKOe (a3pO030JIH, TsKeNble METaUTbl M T.1.), OHOJIOTHYecKoe
(6akTepuosornueckoe, MHKpoOuosiorudeckoe). Kakaplii THI  3arps3HEHUsT HMEET XapaKTepHBIM |
creuu(UYHbIA JUIsI HETO MCTOYHMK 3arpsi3HEHHUS — HPUPOAHBIM MM XO3SHCTBEHHBIH OOBEKT, SBISIOLIMNACS
HayaJloM TIOCTYIUIEHUSI BEILIECTBAa-3arps3HUTENS] B OKpYXaloulyro cpeny. Pa3nnyaioT npupojHbeie U
AHTPOIIOTEHHBIC UCTOYHHUKH 3arpsI3HEHHUS.

OcHOBHbIE MPUPOAHBbIE UCTOYHUKH MOCTYIUIEHHS TOKCHKAaHTOB B OKPY’KaIOIIYI0 CpeAy — BETpOBas IbLIb,
JIECHBIE TIOXKaphl, ByJIKAHUYECKUN MaTepHa, pacTUTEIbHOCTh, MOPCKUE COJIH.

AHTpPOIOT€HHbIE UCTOYHUKU — 3TO TMEPBUYHOE U BTOPUYHOE IMPOU3BOJICTBO LIBETHBIX METAJUIOB, CTaJH,
qyryHa, OKele3a; J00bl4a  TOJE3HBIX  HCKOMAEMBIX; aBTOMOOWJIBHBIA  TPAaHCHOPT;  XHUMHUYECKas
MIPOMBIIIIJICHHOCTh; MPOM3BOACTBO Menu, (pochaTHBIX ya0oOpeHUl; MPOIECChl CXKUTAHHS YT, HeQTH, Tas3a,
JPEBECUHBI, OTXOJOB W JIp. AHTPOIOTEHHBIN IMOTOK MOCTYIUICHUS TOKCHKAaHTOB B OKPYXKAIOIIYIO CperLy
npeBaupyer Haja ectecTBeHHBIM (50—-80%) 1 HIb B HEKOTOPBIX CIydasx COMOCTaBUM C HUM.

B kayecTBe KpuTEepHEB KOJIMYECTBEHHON OICHKH YpPOBHS 3arps3HEHUSI OKpY’Karolled cpeibl MOTYT OBbITh
WCIOJIb30BaHbl MHJEKC 3arpsiI3HEHUS, IPEACTIbHO JOIMyCcTUMas, POHOBAs M TOKCHYECKash KOHIICHTPAIIH.

Hnoexc 3acpsaznenus (U3) — mokazaTenb, KaUECTBEHHO M KOJMYECTBEHHO OTpAXKArOIIMHM NPUCYTCTBHE B
OKpY Karollel cpeJie BEIeCcTBa-3arpsI3HUTENS U CTETIeHb €ro BO3ICHCTBUS Ha KUBbIE OPraHU3MBI.

Ilpeodenvno donycmumasn konyenmpayus (I1JIK) — xommuecTBO BpeJHOTO BEIIECTBAa B OKPYIKaIOIIEH cpeae,
KOTOpO€ TMpH TIOCTOSHHOM KOHTaKT€ WJIM NpU BO3JCHCTBUM 3a OMNPEJCICHHBIM MPOMEXYTOK BpPEMEHH
NpPaKTUYECKH HE BIMAET Ha 3/0pOBbEe uYesloBeKa. lIpenenbHO JOMyCTHMblE KOHIICHTPAllUU BEIIECTB,
3arpsi3HAIUX Onocdepy, BBOIWINCH KaK HOPMUPYIOLIUE MOKa3aTeId BO MHOTHX CTpPaHax, B TOM YHCJIE U B
Hameil ctpaHe. OHM YCTaHaBIMBAJIUCH B NPU3EMHOU aTMocdepe, BoaX, MOYBAX, PACTCHUSAX, MPOAYKTaX
nutanus (tadn. 3.1-3.4).

CymectBytomtast cucrema I1JIK HemocratouHo nocroBepHO MH(OpPMATHBHA, MOCKOJIBKY MpPEIyCMaTpUBAET
orpejiefieHue HWHJMBUIYAIbHOTO TOKCHUKAHTA, JHUCTAHIUPYSACh OT BOMIpPOCa O KOMIUIEKCHOM BO3ACHCTBHU
pPa3IUYHBIX 3arps3HUTENeil. Mexay TeM COBMECTHOE NEHCTBHE, HampuMep, OPraHOKOMIUIEKCOB TSIKEIBIX
MeTaioB KapauHanbHo MeHseT [1/IK, saxcnepuMeHTanbHO MOMydeHHBIE ISl OTAEIBHOTO TSXKEIOro MeTallia.
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Donosas kKoHyeHmpayusi — COJIepKaHne BEIECTBA B 00BEKTE OKPYIKAIOLIEH Cpelibl, ONpeAeIsieMoe CyMMOM
IJI00ANBHBIX U PErHOHANbHBIX ECTECTBEHHBIX M AHTPONOTEHHBIX BKIJIAJOB B pe3yibTaTe JajlbHEro WIH
TPaHCTPAaHUYHOTO NIEPEHOCA.

[Ton mokcuueckoii KoHyenmpayuei TOHUMAIOT JUOO KOHIIEHTPAIMIO BPEJIHOTO BELIECTBA, KOTOPOE
CIIOCOOHO TMpHU PaA3TUYHON UIUTETLHOCTH BO3ACHCTBHUS BBHI3BIBATh T'MOETh JKUBBIX OPTraHU3MOB, JIHOO
KOHIIEHTPALMI0O BPEIHOTO Hayaia, BBI3BIBAIOIIYIO THOENb >KMBBIX OpraHu3MoB B TedeHue 30 CyTOK B
pe3yabTaTe BO3AEHCTBUS HA HUX BpeAHbIX BemecTs [11].

['oBOpss 0 TOKCHYECKOM KOHILIEHTpAlMM KaK O CBOEOOPAa3sHOM HWHAMKATOPE TOKCUYHOCTH MPHUPOJIHO-
AQHTPOIIOT€HHBIX HKOCUCTEM, HEIb3sSI HE KOCHYTHCSI M TAKUX BaXKHBIX MOHATUN B SKOTOKCUKOJIOTHH, KaK BPETHOE
BEIIECTBO MJIM TOKCHUKAHT — 3arps3HUTENh, META0O0IU3M, KaHIIEPOr€HEe3, TOKCUUYHOCTh KaK pe3yibTaT U30bITKA
HEO0OXOUMBIX BEIIECTB U COCIUHEHUHN, OMOTEOXUMUYECKUE CBOMCTBA TOKCUKAHTOB M MX XUMUYECKU aKTUBHBIC
MHUTPAIIMOHHBIE (DOPMBI B OKPYKAIOIIEH TPUPOTHON Ccpeie.

Taonuua 3.1. IIpegeanHo GonycTHMbIC KOHIECHTPAIHH
NPHOPHTETHBIX TOKCHKAHTOB B 00bEKTaX OKpyXKalouiei
npupoanoii cpensl {35, 28, 29]

IaK .
B na- Pasosasn s Cpednecymounas, | B eode dus xo- | B eode dan
Dnemenm | xomnom | 803dyxe nace- me/m3 3qiicmeetino- | pwboxo3sii-
caoe | neHHbix mecm, numbego02o u - { . CIeeHHux
nouaul, Mz/M3 Kyavmypno- | ueneii, me/a
Me/Ke 661mo6o20 60-
docrabxcenus,
Me/n
Hg 0,1 0,01; 0,0003 0,005 (HgO)
0,05 (HgO) 0,0005 (Hg?")
Pb 20,0 0,01 0,0003; 0,03—0,1 0,03—0,1
0,0017 (PbSQy4) ' ) '
Zn 0,5 0,05 1,050 0,0t
Ni 0,05 0,001 (NiO) 0,1
0,0002 (NiSOy)
Cu 0,001 0,1 0,002 0,1-0,5 0,001—0,01
Cd 0,2 0,001 0,01 0,005
Co ‘ 0,5 0,001 1,0 0,01
Fe 0,04 (Fe;03); 0,5 (Fe?*) 0,5
0,07(FeO,)
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Ta6nuua 3.2. Ilpenesto onycTHMbIE KOHIEHTPALHH BEILECTB,
3arpA3HSIOHMX NIOBEPXHOCTHBIE BOABI {11]

Bewecmeo ITJIK 6 6ode no canumapno-moxcuxo- Knace
A02UHECKOMY NPU3HAKY 6pedrocmu onacrocmu

AxpunaMmuna 0,01 2
AMOMUHHI 0,5 2
AHWIUH 0,1 2
AUETOHIIMAHTUIWH 0,001 2
Bapui 0,1 2
Benszon 0,5 2
Bens(a)nupen 0,000005 1
bepunmmit 0,0002 1
Bop 0,5 ! 2
Bpom 0,2 2
Bucmyr 0,1 2
Bonbdpam 0,05 -2
I'ekcameTnneHMaMUH 0,01 2
OAT 0,1 2
JumernnamMun 0,1 2
Iumernnavokcax 0,005 2
2,5-1Mx10pHUTpoGeH30N 0,1 2
Inxsopstan 0,02 2
Huxnopstwien 0, 0006 1
Anatunpryrs 0,0001 |
Kammuii ' 0,001 2
Kobainbr 1,0 2
JIurni 0,003 2
Hutpath 10,0 2
IlenTaxnopbudernn 0,01 1
INupuann t 0,2 2
PryTs 0,0005 1
Caunen 0,03 2
CrpoHumii 7,0 2
CypbMa 0,05 2
Tannuii 0,0001 1
TerpaxnopGenson 0,02 2
TerpaxiopatuieH 0,02 2
TerpasTiicBuHeL OTCYTCTBYET 1
Tpuxpesundocdar 0,005 2
Tpnxmopbudenun 0,001 1
®rop 1,5 2
Xiopogopm 0,06 2
YeTrIpex)/IOPUCTHIl YIIEPOR 0,006 2
OTHIMEPKYPXIOPHA 0,0001 1
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Ta6auiua 3.3. CaunTapHbie HOPMBI JOIYCTHMBIX KOHICHTpauuit
HEKOTOPbIX XHMHYECKHX HHIPEANEHTOB B mousax [11]

Xumuvecruii ITJIK, me/ke nougwl
uHzpeouernm ¢ yuemom oua

1lodeuxcnan gopma

KobGanbr 5,0
®rop 2,8
Xpom 6,0
.. Bodopacmeopumas ¢opma.
®rop 10,0
Banosoe codepacanue

Bens(a)nupeH 0,02
Kucnorn (opro-, MeTa-, mapa-) 0,3
MEIBSAK 2,0
P1yTh 2,1
CauHel a 32,0
CsuHel + pTyTh 20 + 1,0
CepHuUCTbIE COEAMHEHHA: -

3JleMeHTapHas cepa 160,0

CepoBOAOPON 0,4

cepHas KHMC/IOTa 160,0
Crupon ' 0,1
@opmManbaerun 7,0
Xnopucthiii Kanui 560
Xpom (Cr%%) 0,05
Atetanbaerua 10,0
Cynepdocgar (P,05)  © 200

Ta6numa 3.4. IlpenensHo JOMyCTHMbIC KOHUEHTPALMH TKEIbIX
METAJLIOB B MHILIEBLIX HpoayKTax [11]

Memanaw ITIK, me/ke
1 ‘ 2
3epro, myka npodosoabemaentbie Kpynsl
Pryte 0,001
CauHHel[ 0,08
Macéo, nmuya, maconpodykmot
CsuHel I 0,5
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Ilpodoaxcenue mabn. 3.4

1 | 2

Puiba u puibonpodyxmos
CBHHeN 1,0
MblLBIK 1,0
Pryts 0,2-0,7
M\onoxo U MONOYHBe npodyKkmul
PryTh 0,005
CeHHel 0,05
Kammmit 0,01
Dpyxmui, Yumpycoswe, 080l coexcUe, 3AMOPONCERHbIE, CyXile
CauHell P 0,4-0,5
Mbibsak N 0,2
Dpyxmoeuie coxu u Komnoms
CeHHell , 0,4
Mbuibax ' 0,2
Menp : 5,0
Kagmnit ) 0,02
Xupw u macna
CauHel 1,0
Kammuit - : . 0,05
Menb . 0,5 (xuBOT. XMP)
0,4 (Macro pacTur.)
0,1 (Macno pacrtur.
pacd., MaprapuH)
Hunk 0,5 (xuBOT. XHp)
10,0 (macso pacrur.,
MaprapHH)
be3anxozonvnee nanumsxu
CBuHel 0,4
AnkozonbHble HanumKku
CBHHel 0,3—1,0
Kanmuit 0,05
MBIUBSIK 1,0
Coycut
CsuHel 3,0 (xeTuyn)
Coeguie Geaku o
Pyt 0,03
Kanmnii 0,2
CBuHel 2,0
uuk 60,0
MbILIBSK 1,0

Menp 30,0



Oxonuanue maba. 3.4

1 ] 2
TIpodyxmui, 3aK0HCEpBUPOBAHHbIE 8 HCECMAHYIO Mapy
Onoso ‘ 100 — 200
Ipodyxmut demckoz0 u duemuueckozo numarus
PryTb 0,005
CauHey ' : 0,1
Kagmuit 0,01
Menb 2,0
uHk 5,0
IIpodyxmu demcxoeo numanus Ha pyxmoeoii u o6owHol ocrosax
PryThb 0,01
Kanmunit o ‘ 0,03 — 0,05
Mpbibax T 0,1
Mensp 5,0
HuHK 30
3epro 0as demcro2o u Ouemu4ecKo20 NUMaHuA
(nwenuya, puc, ogec, KyKypysa, apewuxa)
PryTh 0,01
CsuHent 0,2
Kanmmii ) 0,02
Meap 5,0
HuHK 10,0 (rpeunxa), 25,0
Moaomyie npodyxmus dan demcKoeo u duemuueckozo numanus
(kpyna, MyKka, MoA0KO)
Prytb 0,01
CBHHeLL 0,2
Kanmuit - 0,02
Mennb 4,0, 10,0 (rpeuHeBas
. .Kpyma)
LInsk 20,0

3.2. TokcukaHThbl U X cnenupuyeckue OMOreoXuMHYeCKue 0CO0EHHOCTH

[ToHsTHS «BpeAHOE BEIIECTBO» U «TOKCUKAHT)» — KIIFOUEBBIE B SKOTOKCUKOJIOTUH.

Bpeonoe 6ewecmeo — STO WHOPOAHBIA HEXapaKTEPHBIH [UIS TPUPOAHBIX DKOCHUCTEM WHIPEIHCHT,
OKa3bIBAIOIINI OTPUIIATEIHPHOE BIMSIHIE HA HUX U )KUBBIE OPTaHU3MbI, OOUTAIOIINE B 3TUX YKOCUCTEMAX.

Tokcuxkanmpl — BEIIECTBA WJIA COCIWHEHHs, CIIOCOOHBIC OKa3bIBAaTh SIIOBHTOE JACHWCTBHUE HAa IKHBBIC
OpraHW3Mbl. B 3aBHCHMOCTH OT XapakTepa BO3JCWUCTBUS W CTENCHH IMPOSBICHUS TOKCUYHOCTH, T. €.
CTIIOCOOHOCTH 3TUX BEUIECTB OKA3bIBATh BPEIHOE BO3ICHCTBHE HA )KUBbIE OPTaHU3MBI, OHU KJIACCUPHUIHPYIOTCS
Ha JBe OOMBIIME TPYIIBL: TOKCUYHBIE W IMOTCHIIMATBLHO TOKCHYHBIC. [lo XMMUYEecKoil mpupoje BpeIHbIC
BEIIECTBA, WM TOKCHKAHTHI, OBIBAIOT HEOPTaHWYECKOTO MPOUCXOKACHUS (KaIMHiA, PTYTh, CBHHEI, MBIIIBSK,
HUKEIb, O0p, MapraHel, CelieH, XpoM, IMHK U Jp.) ¥ OPTaHUYECKOTO (HUTPA30COSANHECHUS, (DEHOIIbI, AMHHEI,
He(pTenpOAYKTHI, MOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, NMECTUIUABI, (popMmanmpieruna, OeH3(a)mupeH U Aap.).
CymiecTByeT KiaccH(PUKAIUS OMACHOCTH PA3TUYHBIX XUMHUYECKHX BEIIECTB, MOMAMAONIMX B OKPYKAIOUIYIO
cpeny. B 3aBuCHMOCTH OT CTENEHH TOKCHKOJIOTHYECKOTO BO3ACHCTBUS XUMHUECKUE BEIIECTBA MOIPA3IEISIOT
Ha Tpu Kiacca (tabm. 3.5).

Tab6aumuwa 3.5. Knaccel onacHOCTH PA3IHYHBIX XHMHYECKHX
BELECTB, NONAJA0IMX B NOYBY M3 BEIOPOCOB, COPOCOB M OTXOZOB

Kaace Xumuueckoe
onacHocmu eeuecmeo
I MbILbsK, KaqMuii, pTyTb, CelieH, CBUHEL, LIMHK, $TOop,
6en3(a)nupeH
11 Bop, kobanbT, HUKENb, MOJTUOIEH, MEIb, CYPbMa, XPOM
IIT .~ bapuit, BaHanuii, BoibdpaM, MapraHell, CTPOHUMH, aue-
TO(HPEHOH
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Haubosee mpHOPUTETHBIMU IS XWMHKO-TOKCHKOJIOTMYECKOTO aHAJIM3a SBISIOTCS TSDKEJIBIE METaJUIbI
(cBuHEl, pPTYTh, KaaMUH, MeOb, HHUKENb, KOOAIbT, IIMHK), OOJIAAIOIIHNE BBICOKOM TOKCHYHOCTHIO |
MUTPAIMOHHOHN CIIOCOOHOCTHIO.

[ToBeneHne 3THX TOKCHKAHTOB B Pa3IMYHBIX IPUPOAHBIX CpeAax OOYCIIOBIEHO CHEUU(PUUHOCTBIO HX
OCHOBHBIX  OHMOr€OXMMHYECKHX CBOMCTB: KOMIUIEKCOOOpa3yromeil CIOCOOHOCThIO,  MOJABMIKHOCTBIO,
OMOXMMHUYECKON aKTMBHOCTBIO, MUHEPAIbHON M OpraHuYeckoi (opMaMu pacnpoCTpaHEHUs, CKIOHHOCTBIO K
THIPOJIN3Y, PACTBOPUMOCTHIO, 3(dexTuBHOCThIO HakorieHus [33]. Ilo xapakrtepy B3auMoaeicTBUs C
Pa3NUYHBIMU JIMTAHJAMH TSDKENbIE METAJUIbl CUUTAIOTCS MPOMEXYTOUHBIMHU aKLENTOPAMU MEXy )KECTKUMH U
MATKMMH KHucinoTamu [23]. B mepBoM ciydae Uil HMX XapaKTepHbl HU3KHE MOJSPU3YEMOCTb M
UIEKTPOOTPHUILIATEIBHOCTh, BBICOKAsl CTENEHb OKUCIEHUS M 00pa30BaHME HOHHBIX CBs3€d, BO BTOPOM —
o0pa3oBaHHe MPEUMYIIECTBEHHO KOBAJICHTHBIX CBS3CH.

OmnpeneneHHass aHanoruss OMOr€OXMMHUYECKHUX CBOMCTB HEKOTOPBIX TSDKEIBIX METAJJIOB I103BOJIMIIA
CTPYIIIIUPOBATH TH 3JIEMEHTHl U BBISBUTH OOIIME 3aKOHOMEPHOCTH MX TOKCHKOJIOTMYECKOTO BO3/ACHCTBHS Ha
OKpY’KaroIIyto cpeny (Tadm. 3.6).

Ta6auua 3.6. OcCHOBHbIe OHOreOXMMHYECKHE CBOICTRA
TAXKEJIbIX METAJN0B

Ceolicmea Co[Ni|[Cu|Zn|Cd|Hg!| Pb
Buoxumuyeckass akTMBHOCTb — B B B B B B
TokcHuHOCTb Yy YV ¥V ¥V B B B
KanueporenHocTs B B — — — —
O6orauieHne rMoGaabHbIX a3po30eit H H B. B B B B
MunepansHas ¢opma pacipoctpaiesus B H H H B B B
Opranuveckas ¢popma pacripoctpaienus H H YV Y B B B
TToaBMXHOCTD H HY Y B B B
TenneHUMsT K GUOKOHLIEHTPUPOBAHUIO B B Y ¥V B B B
D¢ beKTUBHOCTD HAKOTIIEHUS Y ¥ B B B B B
KoMmnekcoobpasyiowas criocobHoCTb H H B B ¥ V H
CKNOHHOCTb K THAPOAHU3Y H vV B B VY vy Yy
PactBopuMOCTb H H B B B B B
Bpems xusHu B B B B H H H

IIpumeuanus: B— Beicokast, Y — ymepeHHas, H — Hu3kasl.

Tak, Hampumep, Menb M LWHK XapakTepU3YIOTCS KaK HaumOONbIIeH XHUMHYECKOHW aKTHBHOCTHIO,
MO3BOJIAIONIEH CYMTATh UX XOPOIIMMHU HMHAMKATOpaMU TEPPUIE€HHOIO CTOKA, CEAUMEHTAIMH, TaK U BBICOKOM
3G GEKTUBHOCTHIO HAKOIUICHHS B BOJOPOCISX M TUIAHKTOHE, YTO OIpeNeNisieT WX 0COoOyr 3HAYMMOCTbH JUIS
6uotbl [38]. OHM SABIAIOTCA TJABHBIMH COCTABIIIOUIMMHM MHOTMX METaNIOQEpMEHTOB, YYaCTBYIOIIUX B
MIPUPOJHOM CENEKIIUHN a3pPOOHBIX KJIETOK, B OKUCINTEIbHO-BOCCTAHOBUTENIFHBIX TMpoOIleccax TKaHEeH, IMMYHHOM
peakiuu, crabmimzanuu pudbocoM u MeMOpaH KieTok [43].

Huxkenp 1 k06anbT — OMOJIOTHYECKN aKTUBHBIE M KaHIIEpOTeHHbIe. CPaBHUTEIBHO Majast MOABHKHOCTh 3TUX
3JIEMEHTOB 00YCJIOBIMBAET X JOCTATOYHO PABHOMEPHOE pacHpe/iesieHHe B IPUPOAHBIX Cpeax.

I'eoxumudeckne 0COOEHHOCTH CBHHIIA — MaJyias MOJBM)KHOCTh M HENPOJODKUTENIFHOE BpEMs KU3HHU B
aTMocdepe u (as3e pacTBOpa NPUPOIHBIX BOJA. B MOBEPXHOCTHBIX BOJAX OHO COCTaBISICT HECKOJIBKO JIET, a B
mryounHbIX — 10 100 net [7].

[To xuMuyeckuM cBoiicTBaM M crenuuKe MOBEIACHUS B PA3JIMYHBIX HNPUPOAHBIX Cpelax KaaMHUHA HUMeeT
OTIPEICICHHYIO0 aHAJIOTHIO C IMHKOM. BBICOKasi TOKCHYHOCTh M PACTBOPUMOCTB 3TOTO 3JIEMEHTa 00YCIIOBIICHBI
6onbmM cpoactBoM K SH-rpynnam [4]. B oTianuume OT pTyTH CPOACTBO KaJMHUS K KHUCIOPOAY BBIPaKEHO
MeHee SIPKO, UTO 0OBACHSIET 00pa30BaHUE €TO JOCTATOYHO HEYCTOMYMBBIX METAITIOPTaHMUECKUX COCTUHEHUH
OTIpEeJICIEHHYI0 UHEPTHOCTh B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusx. KaaMuil CKIOHEH K aKTUBHOMY
OMOKOHIIEHTPUPOBAHHIO, YTO TNPHBOJIUT B JOBOJHHO KOPOTKOE BpPEMS K €r0 HAKOIUICHHIO B H30BITOYHBIX
OMOIOCTYHBIX KOHIEHTpauusax. [1o3ToMy KaaMuii o CpaBHEHHUIO C APYTUMH TSXKEJIBIMU METaJllIaMU SIBJISIETCS
HanOosee cHIbHBIM TokcuKanToM 1mouB (Cd > Ni > Cu > Zn) [24].

PtyTh — camblii TOKCHUYHBIA 3J€MEHT B NPHUPOAHBIX 3KocucTeMaX. 110 TOKCHMKOIOTMYECKHM CBONCTBaM
COCIMHEHUS PTYTH KIACCU(UIMPYIOTCS HA CIEAYIONIME TPYIIBL: 3JEMEHTHas PTYTh, HEOPTaHUYECKHE
COCJIMHEHUS, aJKWIPTYTHbIE (METHJI- U 3TUJI-) COSAUHEHHs ¢ KOPOTKOM LIEMBIO U JIpyrue pTyThbOpraHUYeCcKHe
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COCIIMHEHUS, & TaK)KE€ KOMIUIEKCHBIE COCIMHEHUSI PTYTH C TYMYCOBBIMH KucioTamu [S5]. U3 aTux coenuHeHnit
PTYTH Hanbosee TOKCUYHBI JIJIs 4eI0BeKa U OMOThI PTYThOPraHUYECKHUE COEMHEHUs. VX 1011 B peUHBIX BOAAX
coctaBiseT 46% or o0mero cojuep aHus, B JOHHBIX OTIOXKEHHAX -10 6%, B peidax — no 80-95%. Kaxk
HEOpPraHU4ecKue, TaKk U OPraHuYECKUE COETMHEHNS PTYTH BBICOKOPACTBOPUMBI.

CreneHp 3arpsi3HEHUs] OKPYXKAIOWIEH Cpeabl TOKCUKAaHTAMH BO MHOTOM OIPENENAETCS WX XHUMHYECKH
aKTUBHBIMU MUI'PALIMOHHBIMU (POPMAMU M MEXAHU3MOM MUTPALHH.

Muepayus snemenmos — 3T0 MEPEHOC U TepepacipeesieHne XUMUUYECKUX JIEMEHTOB B 3eMHOU KOpe M Ha
MOBEPXHOCTH 3E€MJIH.

CH0XHOCTh OMOT€OXMMHUYECKHX MPOIECCOB, NMPOUCXOAAIIMX B aTMOC(HEpPHOM BO3IyXe, aTMOC(EpHBIX
ocajkax, NPUPOJHBIX BOJAX, JOHHBIX OTJIOKEHMSX, IIOYBaX, HE II03BOJIAET BbICKAa3aTh JOCTATOYHO
OJTHO3HAYHON TOYKH 3pPEHHUS HA COCIMHEHUS TSDKEIBIX METAJIOB, ONPENEeNSIONUX UX MOABIKHBIE (DOPMBI, U
npeobnasaHie OJHOM M3 HUX B €CTECTBEHHBIX W TEXHOIEHHBIX Ipoleccax. TeM He MeHee aHalu3
(yHIaMEHTaNbHBIX pabOT TO3BOJNMJ CHENaTh CIEAYIOIIee 3aKII0YeHHEe: B aTMOC(HEpHOM BO3AyXe U
aTMOCQEPHBIX OCATKaX TSHKENbIE METAJUIbl HAXOAATCS U MUIPUPYIOT B Ta3000pa3HOil U a’3po30JbHON popmax,
a Takke B (opMe OpPraHMYECKUX W HEOPraHMYECKUX KOMIUIEKCHBIX COCJIMHEHHIA; B MPHUPOIHBIX BOAAX — B
dhopme CBOOOTHBIX MOHOB, MOHOSIJIEPHBIX THIPOKCOKOMIIIIEKCOB, HEOpTraHWYECKHUX (CyJb(aTHbIC, XJIOPHUIHbIE,
KapOOHATHBIC) U OpraHnYeckux ((yabBaTHBIC, TYMAaTHBIEC) COCIUHEHNH, B3BEIICHHBIX M KOJUIOMIHBIX (hopMmax;
B JIOHHBIX OTJIOXEHUAX — MPEUMYIIECTBEHHO BO B3BEIICHHBIX ()OpMax OPraHUYECKOro MPOMCXOXKACHUS; B
MOYBaX — B BOJIOPACTBOPHUMBIX HOHOOOMEHHBIX M HEMPOUHO aICOPOMPOBAHHBIX (OpPMaX.

3.3. [loHsiTHE TOKCMYHOCTH M KAHLIEPOT€HHOCTH 3JIeMEHTOB M COeIUHEeHUI

[TokazarensiMu HEraTMBHOTO BO3JCUCTBHUS JIEMEHTOB M COCIUHEHUI HA YKUBBIC OPTaHU3MBI SIBISIFOTCS UX
TOKCUYHOCTh M KaHIIEPOTEHHOCTb.

Toxcuunocms u KaHyepo2ceHHOCMb — 3TO CBOWCTBA JIEMEHTOB U COSAMHECHU, OTPUIIATEIEHO BIUSIONINE HA
YKUBBIC OPTraHU3MBbI M TPUBOJIAIINE K YMEHBIIICHHIO IPOJIOJDKUTSIIBHOCTH UX JKU3HH.

KonudectBo, mpu KOTOPOM XHUMHUYECKHE WHTPEIUCHTHI CTAHOBSTCS JCHCTBUTENHLHO OIACHBIMHU JUIS
OKpY aroIIel Cpeibl, 3aBUCUT HE TOJHKO OT CTEICHHU 3arps3HCHUS UMHU THapochepsl Wiu aTtMochepsl, HO
TaK)KE OT XUMHUYECKUX OCOOEHHOCTEH ITHX HMHIPEIUEHTOB M OT JAeTajeil MX OMOXUMHUYEecKoro mukia. Jlis
CPaBHECHHS CTEIICHHU TOKCUKOJIOTHYECKOTO BO3JCHCTBHSI XUMUYCCKUX MHIPEIUCHTOB Ha Pa3InIHbIC OPTaHU3MBI
MOJIB3YIOTCS TIOHATUEM MOJAPHOU MOKCUYHOCMU, HA KOTOPOH OCHOBAaH PSJI TOKCUYHOCTH, OTPaXKarOIIHiA
YBEJIMYEHUE MOJISIPHOTO KOJHMYECTBA METallyla, HEOOXOJAUMOTO I MPosiBIIeHUs 3((eKTa TOKCHYHOCTH TIPH
MUHUMATBHON MOJISIPHON BEIHMUYWHE, OTHOCSIIEHCS K METAITY ¢ Hanboubiel TokcuuyHOCThIo [37] (Tabum. 3.7).

Ta6nuna 3.7. MoaspHas TOKCHYHOCTb META/LIOB

Opeanu3mi ‘ Padvt mokcuynocmu
Bonopocin Hg>Cu>Cd>Fe>Cr>Zn>Co>Mn
l"puﬁﬂn Ag>Hg>Cu>Cd>Cr>Ni>Pb>Co>Zn>Fe

[IBerymme pacrenus Hg > Pb > Cu > Cd > Cr>Ni>Zn

Konbyarthie yepBy Hg>Cu>Zn>Pb>Cd '

Pri6ni Ag>Hg>Cu>Pb>Cd>Al>Zn>N1>Cr>
Co > Mn >> Sr _

Mnexonurarpouye Ag, Hg, Cd >Cu, Pb, Co, Sn, Be >>Mn, Zn, Ni, Fe,
Cr>> >> Sr > Cs, Li, Al

['moGanpHBI NMEpeHOC TOKCHKAHTOB NMPOUCXOIUT depe3 aTtMochepy W Oonbline peKd, HECyLUe BOAbI B
OKeaHbl. 3eMJIs, JIOJKa PEK, OKeaHbl CIIy>KaT Kak Obl pe3epByapoM JUIsl CKOIUIEHUS] TOKCUKaHTOB (Tab:. 3.8). Tor
WJIA WHOW TIpees, 10 KOTOPOro arMocdepa MPUBHOCUT TOKCHKAHT (7) MO0 B 3eMITIO, JINOO Ha MOBEPXHOCTH
OKeaHa CBEepX MPHPOJHOIO IUKINYECKOTO YPOBHS, MOXKET OBITh BBIPAXKEH C MOMOIIBIO (hakTopa oOOramieHus
EF A:

J, [llosepxnocmnan konyenmpayus IT

EF ,
T  1losepxnocmuasn xonyenmpayus T
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rae Jr— cpenHuii moTok (ocaaku) £ Ha 3eMITI0 WM IOBEPXHOCTh OKEaHa;
Jit — cpennuii moTok (ocanku) nHAekcHoro 7' (index toxicant /7) mpu yCIOBHU €ro MPEHEOPEKUMO MaJIbIX

AHTPOIIOTEHHBIX «OTJIOKEHUI» B aTMocdepe. OObIYHO B KauecTBe /7 BRIOMPAIOT aIIOMUHHMA, KDEMHUH, TUTaH U
KeJeso.

Ta6nuua 3.8. KOHUEHTPAUMH HEKOTOPBIX NMOTEHIMAILHO ONACHBIX
METAJLIOB B NPECHOH U MOPCKOIi BOJE (mr/m3) [no nanubiM Boyana]

Memaan Ipecnas Mopckas

Memasn | [lpecsis | Morse” S0a o00a
Li 2 180 St 70 8000
Be 0,3 0,006 Mo 0,5 10
Al 300 2 Ag 0,3 0,04
v 0,5 2,5 cd 0,1 0,01
Cr 1 0.3 Sn 0,009 0,004
Mn 8 0.2 Sb 0,2 0.2
Co 0,2 0,02 Cs 0,02 0,3
Ni 0,5 0.6 Hg 0.1 0,03
Cu 3 0.3 Pb 3 0.03
Zn 15 5 U 0,4 3

AHTPOTNIOTEHHBIN MEPEHOC TOKCUKAHTOB MOCPEACTBOM PEK MOXKET OBITh OLIEHEH MO (hakTopy oOoramieHus
EF,:

EFW = (TFw/AlFW)(AZS/Ts),

rae Trw— CpeaHsst KOHIEHTPALMS TOKCUKAHTa B IPECHOM BOJIE;
TS — CpC,Z[HSIH KOHLIGHTpaI_II/ISI TOKCHUKAHTa Ha HOBCpXHOCTI/I IIOYBHI.

@®akTOopaMu OKpY’KaIOLIEH CPEbl, BIUSIOUIMMU HAa TOKCUYHOCTH, ABIIAIOTCS TEMIEpaTypa, pacTBOPEHHBIN
kuciaoposa, pH, KeCTKOCTp M IIETOYHOCTb BOJbI, HMPUCYTCTBUE XE€IaTOOOPA3yIOIIMX AareHTOB U JpyTuX
3arpsi3HUTENEN B BoJie [46]. YMeHbllIeHne NapuyuaabHOrO JaBICHUs KUCIOpoaa U yBenudeHue pH u sxectkoctu
BOJIbI IIPUBOJST K MOHM)KEHUIO TOKCUKOJIOTHYECKOTO BO3JCHCTBUS BEIECTB-3arpsI3HUTEIEH Ha OKPYKAIOLLYIO
Cpely M >KHMBbIE OpPraHU3MBbl, OOWTalONIMEe B HEH. YCTOMYMBOCTH >KMBOTO OpraHM3Ma IO OTHOLICHHUIO K
TOKCUKAHTaM MOXET OBbITb JOCTUTHYTa IHpH: 1) yMEHBIIEHHM IOCTYIUIEHHS TOKCHUKaHTa; 2) YBEIUYEHHUH
KO3 uIMEeHTa BBIICICHNUS TOKCUKAHTA; 3) MEepeBOJe TOKCHMKAaHTa B HEAKTHBHYIO (OpMY B pe3yjbTaTe ero
M30JIALMU WM  ocaxaeHus. Hampumep, cHHTE3 METAJUIOTHOHEMHOB OOYCJIOBIMBAETCS HECKOJIBKUMHU
MeTaJUlaMH, BKJIIOYasl PTyTh, KaJMUH, LIHUHK, Menb, cepeOpo. [loaTomy Hanmuyue OIHOTO M3 3THX METaJIOB
MOJKET BbI3BaTh YCTOMYHMBOCTb K JPYroMy METaJLTy M3-3a HECTIEU(PHUUHOCTH JIUTAHI0B.

@DaKTOpBbI, BIUAIOUINE HA TOCTYITHOCTh TOKCUKAHTOB, YCBOCHHE, UX BO3/ICHCTBHE Ha OPraHU3M, MOTYT OBITH
COBEPILEHHO Pa3HOM MPUPOIBL:

® XUMHYECKHE (XMMHMUYECKHE CBOICTBA, OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIC IOTEHLMANbBI, YacTOTa
BO3CHCTBUS);

e (usnueckue (0OCBEUIEHHOCTh, TEMIIEpATypa, TypOyJIEHTHOCTh B PACTBOPAX);

e Ouonoruyeckue (pasmepsbl, CTaAUM Pa3BUTHS, YITUTAHHOCTb, COCTOSTHUE 370POBbsI, aKKIIMMATHU3ALIHs).

Kanyepozenez — 310 CIOCOOHOCTH MeTalja NPOHUKATh B KJIETKy M pearupoBaTh ¢ Mosekynoil JIHK,
MPUBOJISA K XPOMOCOMHBIM HapyLIeHUsIM KiIeTkH. KaHlieporeHHbIMU BelleCcTBaMH SIBJIIOTCSI HUKEIb, KOOAJbT,
XpOM, MBbIIBAK, Oepwinuil, KaaMmui. Paznuume B KaHLIEPOreHHOM aKTMBHOCTH  ONpEIeNseTcs
OMOJOCTYMHOCTBIO METAJUIONPOU3BOJHBIX: HanOoJjiee MOTEHLIHMAIbHO AaKTUBHBIE COEIUHEHHS COJAEpKaT
KaHLEpOTreHHbIE MOHBI METaJlla, CIOCOOHBIE JIETKO BHEAPATHCS B KIETKU M pearupoBath ¢ Mosekynod JJTHK
[20]. Hampumep, comu mectuBazeHTHOro xpoma CrO,” IMOTEHIMATBHO GOJTee KAHIEPOreHHBI, YeM COJNHA
TpexBasieHTHOro Xxpoma CrCls;, mockosbKy IiepBble Jerde IMPOHUKAIOT B KIETKH, a BTOpble — JIMIIb
OTpaHUYEHHO.

Kanneporenes 3aBUCUT Kak OT MEXaHU3Ma MOCTYIUIEHUS! KaHI[EPOTEHHBIX BELIECTB B KIETKY, TaK U OT UX
KOJIMYeCTBa BHYTPHU KJIETKH. BakHBIM (haKTOPOM B OSTOM acreKTe SBISETCS o0Omas HMUTOTOKCHYECKas
aKTUBHOCTh KOHKPETHOTI'O HOHA MeTaia. Tak, HanpuMmep, eclid HOH MeTajljla TaKk)Ke aKTUBEH U LIUTOTOKCHYEH,
xak Hg™"'", To rubess KieTku Gy/ieT npe/IecTBOBaTh KAHIIEPOTeHHOMY OTBETY.
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Kanueporennsie BemiecTBa MOTyT ObITh pa3/iefieHbl HA TPU KaTeropuu: 1) MeTamicoaepkalue 4acTULlbl; 2)
BOJIOPACTBOPUMBIE COCTUHEHHUS METaUIOB; 3) >KUPOPACTBOPUMBIE coenuHeHus. Hanbomnpmelr nmpoHuKaromen
CIOCOOHOCTBIO B KJIETKY 00J1aJal0T BOJOPAcTBOpUMBIE coeJuHeHus. HarpumMep, Takoil BoJOopacTBOPUMBINA HOH
MeTajlia, Kak  XpOMaT-HOH Cr04*, crocobGeH JIETKO TPOHUKATH B KJIETKU C HCIIOJIb30BACHUEM
SO, -TpaHCIIOPTHOI CHCTEMBI. A HUKEIh B HOHHOMN (pOpMe He BHEAPACTCS B KIETKH C JIEFKOCTBIO U [OITOMY
MHOTHE BOJIOPACTBOPUMBIE COJM HUKENS HE pacCMaTpPHUBAIOTCS KaK MOTEHLMAJIbHO KAHLEPOTE€HHO OITAaCHBIE.
XupopacTBoprMbIe COeIMHEHHS METAIJIOB, TaKue, HanpuMep, Kak kapooHm Hukeast Ni(CO),, JeTko BXOAAT B
KJIETKY ¥ TI03TOMY OY€Hb TOKCUYHBI.

Ha mexanu3M kaHueporeHesa cwibHO BiusieT pH cpenbl, TemnepaTypa, HUIMYUE B KIETKE aMUHOKHCIIOT.
[Ipu Oonee kucibix 3HaueHusx pH HaOmomaercs HamOonblias PacTBOPUMOCTh KaHIEPOT€HOB B KIIETKaX.
[IpucyTcTBUE B KIETKE AMMHOKUCIOT, XOpOILIO CBA3BIBAIOIIMX METalIbl (TaKUX, KaK LUCTEUH, TMCTHIHH),
CHWJIBHO MTOHMYKAeT CIIOCOOHOCTh KaHIIEPOT'€HOB, HAIIPUMEp, HUKEJsI, IPOHUKATh B KJIETKU. TemnepaTypa cpe/sl
SABIIAETCA SIPKMM HWHAMKAaTOPOM KaHueporeHesa. lloBbllleHME €€ NPUBOOUT K YCKOPEHMIO IIpolecca
KaHIIeporeHesa.

Jlokanu3anus KaHLUEPOI€HHBIX MOHOB METAJUIOB B KIETKAX INPUBOAUT K XPOMOCOMHBIM HapyLICHMSIM,
KOTOpBIE SBISIIOTCA pe3yiabTaToMm cimuBaHus mojekyn JIHK ¢ Genkom m Tpanchopmaruu kietku. Takue
KaHIEPOTeHHbIE METalIbl, KaK HUKEIb W XpOM, OOpa3yloT OYEHb CTaOWJIbHBIE TpPOMHBIE KOMIUIEKCHI,
cocrossmue w3 JIHK, meranmna m Genka. OOpa3oBaBUIMCH, 3T KOMIUIEKCHI UPE3BBIYAHO YCTOWYMBBI, OHHU
BOBJICKAIOT B KaHIEPOTE€HE3 HUKEIb M XpOM, U IepepacrnpeiesieHne HOHOB METAIJIOB 10 Mepe 00pazoBaHHS
3TUX KOMIUIEKCOB CTAHOBHUTCSI MEHEE BEPOSTHBIM.

OOBEKTBl HKOTOKCUKOJOTHYECKUX HCCIEOBAaHUI Upe3BBIYAHO pa3HOOOpa3Hbl. ITO BOJBI, IOYBHI,
(hapmarieBTHUECKHE MTPenapaThl, OMOJOTHYECKUE OOBEKTHI dKUBOTHOTO MTPOUCXOXKICHHUS, MUIIEBbIE MPOTYKTHI U
HANWTKH, TECTUIUbI, CPEACTBa OBITOBOM XUMHH, PACTUTEIBHOCTb, OTXOABl M T.A. IlosTOMy KOMIUIEKC
MPUKIAIHBIX 3a/lay, pellaeMblX SKOTOKCHUKOJIOTHEH, Najieko He MpocT U BechbMma crneuuduueH. Haumbonee
MIPUOPUTETHBIE U3 HUX:

1) co3manne COBpEeMEHHOW METO0JIOTHH SKOTOKCHUKOJIOTHYECKUX UCCIICTOBAHHM, TTO3BOJISIONICH TTPOBOIUTH
JIOCTOBEPHYIO OLIEHKY KauecTBa OKpY’Kalolled cpeibl B YCIOBMSIX IPUPOJIONOIb30BAHUS M KOMILJIEKCHOTO
BIIUSTHUSI OCHOBHBIX €€ 9KOJOTHYECKHX COCTaBISIONUINX HA )KUBbIE OPIraHU3MBL;

2) OCYILIECTBICHME paHHEH AMArHOCTUKM M3MEHEHUN B OpraHu3Me, BBIABISEMBIX JO HACTYIUIEHUS
MOP(}OTOrNUeCcKHX, TeHETHUYECKHX, MOMYJIALUOHHBIX U JPYTHX U3MEHEHU;

3) pa3paboTka NpPUKIAJHBIX OCHOB XWMHKO-TOKCHKOJOTHYECKOTO aHAIN3a MPUOPUTETHBIX 3arpsi3HUTENCH,
BKJTIOYAIOIIET0 Pa3HOOOpa3HbIe CIOCOObI MX 0OHAPYKEHUS, H30JUPOBAHUS U KOJIMYECTBEHHOTO OMPEICICHHUS B
00BEKTaX OKPYXKAroILeH cpeibl;

4) co3maHue LeNeHaNpPaBIeHHOT0O MOHUTOPUHIA TOKCUKAHTOB, BBHI3BIBAIOIIMX T€ WM MHbIE OTKIOHEHUS B
KHUBBIX OpraHU3Max, KOTOPBIM TO3BOJIUT IO-HOBOMY TOAOHTH K WACHTHU(QHUKAIMM HauOOIee aKTUBHO
neiictByromiero (aktopa, Tak Kak Crnenu(pUIHOCTh OMOXMMHYECKOIO OTBETa OpPraHuM3Ma JAacT BO3MOKHOCTD
MIPOCENNUTD MYTh OT CJIEJICTBUS K IPUUMHE, T. €. BBITH HA COOTBETCTBYIOLIErO TOKCHUECKOIO areHTa Wiu Ha
y3KYIO FPYIILy areHTOB, BBIIESIS UX U3 OOIIEr0 MacCUBa BEILECTB-3arpsA3HUTENCH .

OcHoBHas 3a7jaya XHMMHUKO-TOKCHKOJIOTHUECKOTO aHajM3a — YCTAHOBJICHHE XapakTepa OOBEKTa, ero
KOHCHCTEHIIMHM ¥ MOP(OJIOTHYECKOTO cocTaBa [45].

UpesBbIuaitHo Ooiiblioe pazHooOpasue OOBEKTOB XMMHUKO-TOKCHKOJIOTHYECKOTO aHalln3a O0YCIOBIMBAET
crenuguUeckre ero OCOOCHHOCTH, 3aKIIYAIOIIMecs B HM30JUPOBAHUU (WM M3BJICYEHUU U3 JOCTATOYHO
OO0JIBIIIOrO KOJIMYECTBA UCCIEAYEeMOro 00pasiia HUUYTOXKHO MaJbIX KOJIWYECTB TOKCHKAHTA) U HEOOXOAMMOCTHU
aHayn3a B OOJBIIMHCTBE CIy4YaeB HE WHAMBHUAYAIbHBIX BEUIECTB, @ MHOTOKOMIIOHEHTHBIX CMeCel, B KOTOPBIX
KKl ONpENesseMblii KOMIIOHEHT MOJKET BIMATh Ha mocienyroumil. CTaHzapTHas cxXema BBIIOJIHEHUS
XUMHUKO-TOKCUKOJIOTHUECKOro aHanmu3a (puc. 3.1) BKIIOYACT METOIbI BBIJCICHHUS (MM W30JIUPOBAHMS) W
OYHMCTKH TOKCHKAHTOB, a TaK)K€ METOABI MX KAaUeCTBEHHOTO OOHAPYXEHUS U KOJUYECTBEHHOTO ONpEICICHHUS.
Cpeau 3THX METOIOB OCOOEHHOE BHUMAaHHE, KaK MpPaBUJIO, YIENISETCS METOAAaM BBIIEICHHS U OYHUCTKH,
MOCKOJIbKY aHAJIM3UPYyEMble CHCTEMbl MPEICTABISAIOT COOOH JOCTaTOYHO CIIOKHBIE HEOJHOPOIHBIE H
MHOTOKOMIIOHEHTHBIE ~CMECH, AaHaJIU3 KOTOPBIX COMNPSDKEH C pSAIOM  TpyIHOCTEH, OOYyCIIOBICHHBIX
CEJIEKTUBHOCTBIO OINPEJEIIEHUs, JOCTOBEPHOCTBIO U BOCHPOM3BOAMMOCTBIO IOJyYa€MbIX AHAIUTUYECKUX
JTAHHBIX.

34



o % 2
1] g5 qﬁ). . s
S og sszsg
@ = Ipgase
o g 2 48P 3=s
5x = g ;xRS
28 S, 98388Iy
P ig £s Gé"oo
== IZsg0poSE
8|8 E0355538
3E 352380020
sl |8388c88cs
g geeiexise
2 ©s=sZ23E83 0k
5 = 12930828
£l e g9rafiago
<]
gl |l 8 23352558
= 88s o EehEoaes g
g §2s 5 CBOBZOZI2
g 85 b4
z ¢u$§ Ix s
as s - . @ S
o 85 gl god 3y 3
3 5% F £98 ., 080 _
H B8 x ¥xcohb@a §
gll|l 285 HINERREE
& sea g8 17580/ ¥ 8
Sxc TP SxsS k880 @ 5]
[ = 3 o= O @ T =
o= =8 FRI2508007 3 S
& o 288682 2 N
o =4 235%78I5 3 ]
=3 [ Q SsEcoxasQ =
o = GESESEES 2l 8
[ s L
— = 5]
~28332E0 = z
] Y]
. o
2 2 gm & o x ')% g
= 5 = . OSS S
« I8 o
o ; = ERsS%i& ) -1 o =
© F3 =2 J8RBE E LRI
= |y | SESESEEDe El gl 2
2 A E MR L Y g lE] S
® T © ©© 1]
S 5] o oRRo¥ o £ o]
O = = CoR2522x o I E
. @ & & SI
= H 2 oégwggaoo g &
g 2 - B3I Sl S
e _ o o 3.50 = o
$ .5 (g g 3692 —| 3
2 s>z 8 = ‘I’:’ "ogo’i 3 =
3 3ég 3 §858 gl §
] I > o] s S §
S = =
S 535 g osllil=El 1iB
H 220+ . 2 23llllss ®
% 5532 g ¢ g s2llizel |2
©3538 | S0 935 e EEEEIHERS S|~
s ! z .
= oG g csJzIo ez e o~
L] 2080 gIaze AN ESS ‘a‘;,
EJa QWO S5 Zalillc b |P .
LR g SacJD Ss8¢gllligs i 9
c x =] o =3
N_sg x a =
©
%=z 2 Fix o 23 gl &~
glileszg gl g 2g g2 Wizsl I3
E ggég z P %még > f§53 gg §
== = 7
I ¥0® K S ZQ o
s||IS8Eg g 3§§o gEBS =3 5
s[i[i2888 L> 3 SocT segS|lllsE g
sorc . =4 [ X%
515252 B s s, | (EaEE]iEE] Bl
s o ! Q.
0
8 gsgs =2 Ly 8 5?0 233 (]
2232 £es3 225 |™ .3 s
5858 gEg3zdgs || |34z 3
'8'2“”9 =3ETsSRm0 §§g§; S
13 Qi
L3332 . 25Ra(l >3
3 O & Nr-a'z :
35w 8 e = NEEEH B
eSsm ] 238Ell|2 [
2ED L Egg,s,,ﬁi SECJllE %
3oS ot g
l:("l:g grss © = s
S ® <
BEEE S8&38¢E =2 )

B 3aBucumocTH OT CBOWCTB W MPHUPOABI TOKCHKAHTOB [UISl BBIJIEICHHS BEIIECTB OpPraHMYECKOro
MIPOUCXOXKACHUS TPUMEHSIOT Pa3IUYHbIE CIOCOOBI HM30JUPOBAHUS: JUCTWLISIUEH C BOISHBIM IapOM;
MOAKUCIACHHBIM 96°- wmim  70°-HbIM ATWIOBBIM CIIUPTOM  (QJIKAJIOU[bBI, PSAJI CHHTETHYECKUX BEIICCTB,
[JIMKO3U/Ibl); TIOJKHUCICHHOW BOJOM (QJKajdouIbl, CUHTETUYECKHE JIEKAPCTBEHHbIC IMpenapaTbl U Jp.);
MOJIIIENIOYEHHON BOAON (HEKOTOphIE OpPraHWYecKHUe KHUCIOTHI, ()€HON U €ro MPOU3BOAHbBIC); Pa3TMUYHBIMU
OpPraHUYECKUMH PACTBOPUTEISIMU (OCTATOUHbBIE KOJIUYECTBA MECTUIIUAOB U JIP.).

Jlns 1307aMpoBaHUS BEIIECTB HEOPraHUYECKOW MPHUPOABI HCHOIB3YIOTCS MHUHepaiu3anus (COeaMHEHUS
METAJUIOB ¥ MBIIIbSKA), TUaTU3 (KUCIOTHI, MIEIOYH, COJIM HEKOTOPBIX SIOBUTHIX KHCIIOT), 030JIeHUE ((PTOPHUIEI,
KpEeMHE(PTOPUCTHIE COCTUHEHUS).

OCHOBHBIMU METOJaMH, TPUMEHSIEMBIMU ISl OYMCTKH BBIJICTICHHBIX TOKCHKAHTOB, SIBIISIOTCS BO3TOHKA U
MepPeKpUCTATIIN3ALMS; IKCTPAKIUS U PEIKCTPAKIMs; Pa3lIuyHble BUABI XpomaTorpaduu (razokuIKoCTHasl,
xpomatorpaduss B TOHKOM clioe copbeHTta). Hanbomnee mUPOKO MPUMEHSIOTCS TOCIECIHUE U3 OMHCAHHBIX
BCJIEICTBHE Jyaln3Ma XapaKTEepPHBIX JJI1 HUX aHATUTHYECKUX BO3MOXKHOCTEH. Tak, OHM MO3BOJISIOT HE TOIBKO
OMPENIETUTh U OTIEIUTh HUCCIEAYyEMbI€ COCIUHEHHS] OT COMYTCTBYIOIIMX KOMIOHEHTOB, HO U KAaYECTBEHHO
OTpeAeNIUTh UX CTPYKTYPHl M KOJIMYECTBEHHOE cojepxkaHue. Hampumep, razoxuakocTHas xpomatorpadus
IUPOKO MPUMEHSETCA AJIS aHajdu3a CHOUPTOB (3THIOBOTO, METHJIOBOIO U JIp.), alleTalbJAETu]a, HEKOTOPBIX
raJIOreHONPOU3BOIHBIX, a Xpomartorpadus B TOHKOM cjoe copOeHTa — I aHanmm3a OapOuUTypaToB,
AJIKaJIOUIOB, PA3JINYHbBIX JIEKAPCTBEHHBIX BEILIECTB, MNIMKO3U/I0B, YJIEMEHTO-OPraHUYECKUX COCIMHEHUM.
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OcHoBHBIE TpeOOBaHHMA K METOJAaM KAayeCTBEHHOTO OOHApPYXEHHS — JIOCTaTOYHO  BBICOKAS
YyBCTBUTEIBHOCTb, XapaKTepH3yeMasi HU3KUM IpeiesioM oOHapyKeHHs, U crienuuaHocTb. B psne ciayyaeB Ha
MPAKTUKE TMPUMEHSIOT BECbMa TPAAWIMOHHBICE AHATUTHYECKHE METOAbl  (TpaBUMETPHUECKHE W
TUTPUMETPUUECKHE), OJAHAKO OHU HE PACIPOCTPAHEHBI HIMPOKO H3-3a HEJAOCTATOYHOW UyBCTBUTEIBHOCTH
(mmama3oH ompenensieMbIx cofepxaHuidl TokcukantoB 0,1—1 r) mpu HEOOXOTUMOCTH pabOTHI C JOCTATOYHO
OonmpmuMu  oObeMamu pacTBOpoB (10 100 mur). Bosiee 4yBCTBUTENBHBIMH M OKCIIPECCHBIMHU SBIISIOTCS
MUKPOXUMUYECKHUE METObl, HAMpUMEp, KAleIbHBI aHAIM3 W MHUKPOKPHUCTAJUIOCKOMUYECKHI aHaIu3 C
9JIEeMEHTaMU KPHUCTAJUIOONTHUKH, IIUPOKO NPUMEHSIOIIMECS JJs aHajiu3a Kak OpraHu4yecKuX, TaK H
HEOpPraHMUYECKUX COEIUHEHMH, MO3BOJISIIOIIME ONPENEIATh TOKCUKAHTHl B Auana3oHe KoHueHTpauui 0,001-—
0,01 r mpu aHaNM3€e OYEHb MAJIBIX 00beMOB aHaM3UpyeMbIX cucteM (ot 0,01 mo 0,1 mur).

s oOHapy>KeHUsT OTJENbHBIX TOKCUYECKUX COCIMHEHWH (XWHWHA, CTPUXHWHA, HUKOTJIMHA, aTPONUHA U
JIp.) IPUMEHSIOTCS XpoMaTorpaduyecKue, Mmosiporpapuiaeckre, JIOMUHECIICHTHBIE U OMOJIOTUYECKHE METO/IBI.

MeToap! KOJTMYECTBEHHOTO OIPE/IECHUSI TOKCUKAHTOB MPEACTABICHBI aPCEHAIIOM PAa3IMYHbIX (PU3UUECKUX
(HEUTPOHHO-aKTUBAIIMOHHBINA,  PEHTTCHO(MIYOpPECIEHTHBIN,  MacC-CIIEKTPOMETPHUECKUH) W (UBHKO-
XMMHUYECKHX METOJIOB (aTOMHO-aOCOpPOLIMOHHBINM aHalN3, aTOMHO-3YMHCCHOHHBIM METOA C WHAYKTUBHO
CBS3aHHOM IJIa3MOM, XpoMaTorpapuueckue, IJIEKTPOXUMUYECKHE M CHEKTPO(POTOMETPUUECKHE METOMBI C
WCIOJIb30BAHUEM OPTaHUYECKHUX PEareHTOB Pa3JIMYHbIX KJIaccoB). B mocnenHee BpeMsi aKTUBHO NPUMEHSIIOTCS
TECT-METO/Ibl Ha OCHOBE KJIACCUYECKHX LIBETHBIX PEAKIIMi, MO3BOJISIONUINE OMPEENIATh TOKCUKAHTHI Ha YPOBHE
HKCIPECC-aHANN3A C JOCTATOYHO BHICOKOH TOYHOCTBIO U CEIEKTUBHOCTHIO. IIepCeKTHBHBI B 3KOTOKCHUKOJIOTHH
KOMOMHHpPOBaHHbIE AHATUTHUYECKHE METOAbl, coueTarouie 3(P¢GeKTUBHbIE NPHUEMbl KOHUEHTPUPOBAHUS C
pa3zHo0Opa3HBIMU CIIOCOOAMU IETEKTUPOBAHUS U XUMHUUECKUMH CEHCOPAMHU.

KonTpoabHbie BOIpochl

1. Yto Takoe SKOTOKCHUKOJIOTHS?

2. KakoBbI 33141 5KOTOKCUKOJIOTUU?

3. Kak ompegensieTcss moporoBbiii 3PQGeKT TOKCHKOJOTHUECKOTO BO3JACHCTBUS B CHUCTEMAxX «TOKCHKAHT—
OKPY’KaloIlasi Cpe/ia» U «TOKCUKAHT—KUBOW OpPTraHUu3M»?

4. Yto nmoka3bIBaCT UHAECKC 3arpsi3HEHUS?

5. Uto takoe ITJIK?

6. Uto Takoe (hoHOBasI KOHIICHTPAIMS U TOKCHYECKash KOHIIEHTpAITHs?

7. laiTe onpenerneHre KaHIeporeHesa.

PA3JIEJ 2 OXPAHA OKPYKAIOWIEW CPEJBI

He oGBuHsIiTE IPUPOTY, OHA ClIenala
CBOE JIEJIO, JIealiTe Tenephb CBOE.
. Munemon
I'naBa 4. 3amura 6Mocdepsl OT 3arps3HEHU
['maBa 5. OcHOBBI pallMOHANIBHOTO IPUPOIOTOTIB30BAHUS
I'maBa 6. DKkoJIOTHUECKHIT MEHEI)KMEHT
I'maBa 7. Dxonorndyeckuii MapKeTUHT
['maBa 8. Dxonoruyeckoe NpaBo

I'naBa 4. 3ammura 6mocgepsl oT 3arpsi3HeHU
4.1. OcHOBHBIC BH/BI 3arPSA3HEHUH IPUPOAHOI cpebl

Yrobbl 00ecneunTh CBOE CYIIECTBOBAaHHUE, YEIIOBEYECTBO JOKHO UMETh MUIIY, BOLY, KPOB, OEKAY U T.1.
Bce 3T0 ¢ HEM30€KHOCTBIO TMpearnoiaraeT 00pa3oBaHUE PA3IMYHOTO POJIa OTXOJOB, KOTOPHIE TMOCTYMAIOT B
OKpyXaromyro cpeay. Bo wuzbexaHue HEHYXKHOTo, a IOpPOHM U HEMOoNpaBUMOro yuiepbda, HaHOCUMOTO
MPUPOJTHON cpeie, TaKoe BO3JECUCTBHE HA Cpeay AOKHO THIATENIbHO IUTaHupoBatbes. [lpu 3ToM crnenyer
CoYeTaTh YJIOBJICTBOPECHHE MOTPEOHOCTEH YeIOBEKa 3a CYET MPHUPOBI C aKTUBHOM 3alTUTON MIPUPOTHON CPEIbl
OT TIOCJEACTBUM YeNoBeUYeCKON aedarenbHocTU. Kak mpaBuiio, 3TH LENM HE MCKIIOYAOT APYT JApYyra, XoTsd B
HEKOTOPBIX CIIy4asiX MPHUXOAUTCS MPUHUMATh KOMIIPOMHUCCHBIE pelieHus. Hampumep, KoIu4ecTBO OTXOJIOB,
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MPUXOISAIINXCS HA TUMTHYHBIN aMepUKaHCKUM TOPOJ C HACEJICHHEM | MIIH YeJIOBEK, SBIISIETCS] MOPA3UTEIbHBIM
(puc. 4.1). ExxenHeBHO B TOpoJICKyI0 KaHanmu3aluio noctymnaer 80% KoaudecTBa BOJbI, KOTOPOE MPUXOIUTCS
Ha oanoro xwutens (0,6 T); oOpasyercs 150 T caxu, 30JIbHOM TBITN U APYTHUX 3arpsi3HUTeNeil Bozayxa u 2000 T
TBEP/BIX OTXO/I0B.

TeopeTruecku B YCIOBHSIX TOpOJia BO3MOXKHO HM30€XKaTh 3arps3HEHHS OKpPYXKAIOMIeH Cpeapl: MOJydaTh
YHUCTYIO BOJY M3 CTOYHBIX BOJ, @ Ha HJI€ CTOYHBIX BOJ BBIPAIIMBATH CEIHCKOXO3AMCTBEHHYIO MPOAYKIIHIO.
Haxe CO, u H,O, BbImensemble TpH JbIXaHUU, MOXHO OBbLIO OBl MPEBPATUTHh C MOMOINBIO PACTCHHUH H
BoZiOpOcieil B yrieBoJsl M Kuciaopona. OIHAKO COTJIaCHO 3aKOHAM TEPMOJMHAMHUKU TaKO€ H30JUPOBAHHOE
CYIIECTBOBAHHE BEIIECTB HE MOXKET MPOIOJIKATHCSI OECKOHEYHO JIONTO.

BOAA r CTOMHBLIE BOAbI
625 000 T/cyTku opoA 500 000 T/CyTKku
€ HaceneHwem
S siwm TBEP[bIE OTXOAb
MNALLA yenosek
2000 T/cyTkM » 2000 t/cyTkn
e YACTULIB!
yrofib W 8 150 1/cyTxum
4000 T/cyTKu
[NOKCKU] CEPbI
HE®Tb ‘ 150 T/cyTku
2800 ey Tonnueo OKCW] A3OTA
- ]
Y 150 T/cyTkn
NPUPO/HBIV A3 sarpsanmrenn | |
2700 T/cyTku BO3lyXa YrNEBOAOPOADI
1000 T/cyTKn
TOMMBO
AN ABTOMOBUNEN L oKCwa YrnePOA
100 1/cyTkn J 450 T/cyTRN

Puc. 4.1. Ocnoenste éxodnsie (600a, nuuia, moniueo) u 6bIxXo0Hbsle
(cmounvie 60dvt, meepdvie 0mxodvl, 3apA3HUMEn 6030yxa) nomoku 20poda

JIrobast nesITenbHOCTh YeNOBEKa OKa3bIBAE€T BO3JECHCTBHE HA CyMMapHBIe pecypchl 3emnn. Kazanock Obl, B
pe3ynbTaTte Takod JesTeIbHOCTH pecypchl 3eMJIM JODKHBI UCCAKHYTh. OfHAaKO HE cliefyeT 3a0bIBaTh, 4TO
3emuisi MOCTOSTHHO MOJy4aeT MPUTOK HOBOM 3HEPTUU, HCTOYHUKOM KOTOpOU siBisieTcst CoJHIIe.

Takum o00pa3zom, NeATEIbHOCTh YeNIOBEKa MPHUYMHAET ylepd OKpy’Kalollell cpele He3aBUCUMO OT €ro
IOOpBIX HaMEepEeHUH W 3ajJadya COCTOUT B TOM, UTOOBI CHeNaTh MOCIEICTBUS ATOW NEATETHHOCTH HaUMEHeEe
naryOHBIMHU.

3arpsizaenust okpyxaromieir cpeapl (OC) moxHO kimaccupunupoBars (puc. 4.2) Ha Qusndeckue (mIym,
BUOpalMU, Pa3IUYHbIe BUIbI U3IyUYEHUN) U XUMHUUECKHE (pa3IMyHbIe BEUIECTBA: B BO3AYXE — 3TO TOKCHYHBIC
rasbl ¥ Hapbl, B BOJE U MOYBE — MOHBI TSHKEJIBIX METAILJIOB).

4.2. 3amura armocdepbl

XapakrepucTuka arMocdepsl M BHIBI 3arps3HeHuil. OrpoMHOE YHCIO BPEIHBIX BELIECTB HAXOIUTCS B
BO3JyX€, KOTOPBIM MBI JBILLIHM.
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Puc. 4.2. Aumponozennwie 3azpazuenun OC

OTO W TBepAble YACTHUIIbI, HAIPUMEP YaCTHUIIbl Ca)Ku, acOecTa, CBUHIIA, M B3BEIICHHbIE KHUJKHE KaleIbKu
YTJIEBOIOPOAOB U CEPHOM KUCIOTHI, U ra3bl, TAKHE, KaK OKCHJ yIJIEpoAa, OKCHUIbI a30Ta, IUOKCUL cepbl. Bee
9TH 3arpsi3HEHUs, HAXOMASIIUECs B BO3AyXe, OKa3bIBAIOT OMOJIOrMYECKOe BO3ACHCTBHE HA OPTaHU3M YEJIOBEKa:
3aTPYyIHSETCS JBIXaHHUE, OCIOKHICTCS M MOXKET MPHUHATH OMACHBIA XapaKTep TEYCHHE CEePACUHO-COCYTUCTHIX
3aboneBanuid. [log melicTBHEM OHHMX COJEPIKAIIUXCS B BO3YXE 3arps3HUTENICH (HampuMep, TMOKCUIAa CepPhl U
yIaepoaa) MOABEPraroTCsS KOPPO3UH pA3WYHBIE CTPOUTENBHBIE MaTepuaibl, B TOM YHCJIEC H3BECTHSIK H
MeTtaiel. Kpome Toro, MOXeT U3MEHHUThCS O0OJIMK MECTHOCTH, TIOCKOJIBKY PAacTEHHS TaK)Ke€ YYyBCTBUTEIbHBI K
3arpsiI3HEHUIO BO3/yXa.

Cwmor (ot aHrn. smoke — npIM U fog — TyMaH), HapylIIAIOIIMK HOPMAaJbHOE COCTOSHHE BO3yXa MHOTHX
rOpOJIOB, BOZHUKAET B PE3YJIbTATE PEAKLIUN MEKIY COJAEPKALIMMUCS B BO3AYXE YIJIEBOJOPOAAMU U OKCUAAMHU
a30Ta, HaXO/AIIMMHKCS B BBIXJIOMHBIX Fa3aXx aBTOMOOUIIEH.

Tabmuua 4.1 u puc. 4.3 M03BOJIAT BCIOMHUTH HOPMAJIbHBIN COCTAaB U CTPOECHUE aTMOc(hepsl 3eMIIH.

3emHas atMocdepa Mmoapas3aeseTcss Ha CIIOM B COOTBETCTBHM ¢ MX Temreparypou. Ha puc. 4.3 BeicoTa
CJIOEB yKa3zaHa NMPUOIU3UTEIBHO, TIOCKOJIBKY OHA MEHSETCS B 3aBUCIMOCTH OT TOYKH OTCUETA.

Tao6auua 4.1. KOMNOHEeHTH YHCTOIO CYXOTO BO3JAyXa

Komnonenm Codepxcanue no obsemy, %
Aszor (Ny) 78,08
Kwucnopon (O,) 20,94
Apron (Ar) 0,93
Huokcnn yrepona (CO,) 0,03
O3oH (05) , Menee 0,00005
IpucyTcrByIoOT TakKe HeGONbILNE KOTUYECT- Menee 0,002 HeoHa

Ba reavda, METaHa, KpMIITOHA ¥ BOAOpOJa
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Tepmocdepa

/ 80 km .

" Mesocdepa

50 km

/ZTpaToctbepa

9—16 kM
Tponocdepa Haxonnenue

030Ha
TR

3emna (maclwtab
He cobnoaen)

Puc. 4.3. Cmpoenue ammocgepot

K ocHoBHBEIM 3arpsizHHUTENsIM atMocdephl, KOTopbix, mo gaHHeiM FOHEIT*, exerogHo BwimensieTcs go 25
MJIpA T, OTHOCAT:

® JIMOKCHUJ CEPhl U YACTULbI TBLUIH — 200 MiH T/TOxI;
e oxcusbl az3oTa (NxOy) — 60 MutH T/TOS;

e oxkcunsl yriepoaa (CO u CO,) — 8000 myH T/TOx;
e yriesopopoas! (C.Hy) — 80 MiH T/TOS.

* FOHEII — ITporpamma OOH mo okpyxaromieii cpese.

Oxkcua cepol IV SO,. Ilpu pactBOpeHHu B Bojae o0Opa3yeT kuciotHele aoxau: H,O + SO, = H,SO;.
Briensiercss B atmocepy B OCHOBHOM B pesylibTare paboThl Temoanekrpoctanuuid (TIC) npu cxuranuu
Oyporo yris ¥ Ma3yTa, a TaK ke cepocoaepxanux pya - PbS, ZnS, Cus, NiS, MnS u 1.1.

[lpu cxxuranum yrisg wid HeTH COJEpXKAlasicsi B HUX Cepa OKHUCISAETCS, IPU 3TOM 00pasyroTcs IBa
COCIIMHEHHUS - NHOKCUI CEpbl M TPUOKCUA cepbl. B mponecce mnepBoHa4aabHOrO TOPEHUs TOIUIMBA [0
TPUOKCHA cepbl okucisercss MeHee 3% cepbl. KUCIOTHBIE MOXKIM TYOST pacTeHHs, 3aKUCISAIOT IOYBY,
YBEIUYHMBAIOT KUCIOTHOCTh 03¢p. B HopBeruu, nanpumep, B 80-¢ TOabI M3-3a KUCIOTHBIX JOXKIEH MOTHOII0
MHOTO pbIOBI, B 3TOM OblIa U OoJiblIast A0S BUHBI POCCUHCKUX TPEANPHUATHH (B OCHOBHOM, KOMOMHATa
«CeBepoHUKeNb», pacnoyiokeHHoro Ha KonbckoMm nomyocTpose). bosnblryto 03a004€HHOCTH BBI3BIBACT B
Poccun orpoMHBIi TpaHCTpaHUYHBIN NEPEHOC CEpPBI C 3amaja, COCTABISAIOUINI NPUMEPHO 2 MJH. T. OKCHJIOB
cepsl — 10 MuH. T. cynb(}aToB B TOJ, TaK KaK BO3MYIITHBIE MAcChl C 3amaaa B Hally CTPaHy B CBS3H C PO30i
BeTpoB B 7 — 10 pa3 mpeBbllIalOT HalllM BO3IYIIHbIE Macchl B EBpory. DTo B OCHOBHOM cTpaHbl BocTouHOM
EBpomnbl 1 YKpanHa, sHEpreTuka KOTOphIX 0a3upyercst Ha OypbIX YIVIfX.

Poccus BxoauT B KoHBeHIMIO 1Mo SO, M yd4acTBYET BO BCEX MpoIleccax, CIIOCOOCTBYIOIIUX CHHKEHHIO
BBIOPOCOB OKMCJIOB cepbl B aTMoc(epy. B OCHOBHOM 3TO CTPOMTENBCTBO 3aBOJIOB MO MPOU3BOJCTBY CEPHOM
KHMCJIOTBI 110 CXEME: IUOKCUJA Cepbl — TPUOKCHJ Cepbl — cepHas KucioTa. VMcrosb3ys OKCHIbI cepbl Kak
BTOPUYHOE ChIPbE, YEIOBEYECTBO JUIsl MPOMU3BOJACTBA TAKOrO HEOOXOJUMOIO €My BO MHOTHX OTpacisax
MIPOMBIIIJIEHHOCTH MPOAYKTA, KaK CEepHasl KUCIIOTa, MEPEeCTaHET M3BJIEKAaTh M3 HEJIp OrpPaHUYECHHBIE 3aIachl
CEPBI.

[Moncunrano, yto B 80-¢ rojpl yeNOBEYECTBY OBUIO HEOOXOAMMO MOJYy4aTh OKOJO 25 MIIH. T. CEPHOM
KHCJIOTHI B TOJ (Hampumep, s MOJIy4YEeHUs] CHHTETHYECKUX MOIOIIUX CPEACTB U JPYTUX NMPOAYKTOB), @ BBIOPOC
OKCHJIOB CE€pbl B TO e Bpems cocTaBwi 15,6 MiH. T. B roj, OoJblle 4eM HEOOXOIUMO AJIsi MPOU3BOACTBA
YKa3aHHOTO BBIIIE KOJINYECTBA CEPHON KHUCIIOTHI.

Jlaxxe mpu cpeHEM COJEp’KaHUU OKCUAOB cepbl B Bo3ayxe nopsaka 100 MKr. Ha KyOOMeTp, 4TO HEpEAKO
UMEEeT MECTO B TIOpoJiaX, pacTeHUs NpUOOPETArT KENTOBaThli OTTEHOK. OTMedeHo, 4yTo 3a0o0JeBaHMS
JIBIXaTEeNbHBIX ITyTeH, HanpuMep, OpPOHXUTHI, YHAIIAIOTCS IPY MOBBIIICHUH YPOBHS OKCHIOB CEPHI B BO3JIyXe.
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Pa3paboTano GombIIoe YMCIO METOAOB IS YJIaBIUBAHHS JBYOKHCH CEPHI M3 OTXOMSAIINX JBIMOBBIX Ta30B.
Becbma mnpuBiekaTeNbHBIMH OKa3aluCh CKpyOOEpHbIE YCTAHOBKH, JAAIOIIME OTXOAbl B BHUJAE MPOIYKTOB,
HUMEIOIIMX CHPOC Ha PBIHKE: OJWH W3 TaKHX CKpyOOEpOB NPOM3BOIUT CEpy BBICOKOM YHUCTOTHI, IPYrod —
pa3zbaBieHHYI0 cepHyl KHCIOTy. [locienHioo HEBBITOJHO MEPEeBO3UTh Ha OOJBLIME PACCTOSHUS, HO
BBICOKOUMCTasi cepa, KOTOpas HAaXOAWT IPUMEHEHHE IPU TPOU3BOJCTBE JIEKAPCTBEHHBIX IIPEMapaToB,
MIPOMBIIIJIEHHBIX PEAareHTOB, YJ0OPEHUI B Pa3BUTHIX CTpaHaX MPHUBJIEKAeT U moTpedbureneil u3-3a pyodexa.

B Poccuu noka yzanock pemuThb 3Ty mpobieMy Ha Ooubliei yacTu eBponeiickoil Teppuropun. B a3uarckoii
YaCTH, TJI€ TPYAHO PEIINTh BOMPOCHI C TPAHCTIOPTUPOBKOM CEPHOM KUCIOTHI, HATPUMEP, OTpOMHBIE Macchl SO,
koMOuHaTa «Hopuiabckuii HUKENbY», KOTOpble BhIOpachiBatoT Bbicokue (10 100 m) TpyOsl, nocturarotr Kananuer
yepe3 CeBepHBIN MoJoc. JTa mpodiiemMa B pa3HbIX pernoHax Poccum Tpedyer cpouyHoro pemeHus. B Mockae,
HampuMmep, Ha EAMHCTBEHHOM HedrenepepabarbiBatomeM 3aBone B Kamotne ¢ 1997 r. 3ampereno
HCIOJIb30BaTh CEPOCOIEprKalIie HEPTEPOTYKTHI.

Oxcuapl azora (NxOy). B mpuponme okcuasl a3zora oOpasyloTcss HpU JIECHBIX IOXKapax. Bwicokue
KOHIEHTPAllMU OKCHJIOB a30Ta B TOPOJaX U OKPECTHOCTSX MPOMBILIUICHHBIX HNPEINPUITUNA CBSA3aHBI C
NeSATEIbHOCTHIO 4YelioBeKa. B 3HAUMTENbHOM KOJMYECTBE OKCHABI a30Ta BeiaesiioT TOC W aBUrarenu
BHYTPEHHEI0 CropaHus. BpinenstoTcss okcuapl a30Ta W NpU TPABICHHUM METAJIOB a30THOM KHUCIOTOA.
[Tpon3BOCTBO B3pPBHIBUATHIX BEIIECTB M a30THOM KUCIOTHI — €II€ JBa UCTOYHUKA BHIOPOCOB OKCHJIOB a30Ta B
atMocdepy.

3arps3HAI0T aTMOchepy:

e N,O — okcun azora | (Becensmmii ras), obsagaeT HAPKOTUYECKUMH CBOMCTBaMH, HCIOJIb3yeTCS MpU

XUPYPTrUUYECKUX OTepaIusx;
e NO — okcupn azora II, geiicTByeT Ha HEpBHYIO CHCTEMY YEJOBEKA, BBI3BIBACT Mapainy M CYIOpPOTH,
CBSI3BIBACT T'€MOTJIOOMH KPOBHU M BBI3BIBAET KUCIOPOIHOE TOJIOAAHNE;

e NO,;, N;O4 — okcuasr azora V (N,O4= 2NO,), mpu B3aUMOJECUCTBHUH C BOAOW 00pPa3yrOT a30THYIO

kucioty 4NO; + 2H,0 + O, = 4HNOs;. Be13bIBaloT nopakeHue AbIXaTeNbHbIX MYyTEH U OTEK JIETKUX.

Oxcuzpl a30Ta NPUHUMAIOT ydacTHe B oOpazoBaHmH (oToxmMudeckoro cmora. K ¢oroxummuyeckum
mpolieccaM OTHOCATCS mporecchl oopa3zoBanus nepokcuanetuinutpatoB (ITAH). Ilpu konuentpanusx [TAH
0,1-0,5 mr/M> oHu MOTYT BBI3bIBATh PA3APAKCHHUE CIU3UCTONM OOOJIOYKU TJia3 U THOEIb PACTeHHH, YTO
XapaKTEePHO ISl FO’KHBIX COTHEYHBIX TOPOJIOB.

YpoBHU (HOTOXMMHUUECKOIO 3arpsI3HEHUS BO3AyXa TECHO CBSI3aHBI C PEKMMOM JIBUYKEHUS aBTOTpaHcnopra. B
MEePHOJ] BHICOKOM WHTEHCHUBHOCTU ABI)KCHUS yTPOM M BEUEPOM OTMEYAeTCs MUK BHIOPOCOB B aTMmochepy
OKCHJIOB a30Ta MW YyIWIeBOAOPOJOB. VMMEHHO 3TH coeIuMHEHHUs, BCTylas B peakUuud Jpyr C JpYyrom,
00yCIIOBIMBAIOT JOTOXUMUYECKOE 3arpsi3HEHUE BO3AyXa.

Habmomaercst 0oipimoe KOJIMYECTBO 3a00JieBaHM BEPXHUX JBIXaTENbHBIX TNYTEH Yy HaceleHus,
MOJIBEpPraBIIErocs BO3IEHCTBUIO BRICOKMX YPOBHEH OKCHIOB a30Ta, 10 CPAaBHEHUIO C TPYMIION JIOACH, KOTOphIE
HaXOJWJIUCh B YCIOBUAX MeHbIIEH KoHueHTpanuu NyOy, a KOHLEHTpAaluH [IPYyTHUX 3arpsA3HUTENCH ObUIN
TaKUMU XKe.

Jlromn ¢ XpOHWYECKHMMH 3a00JICBAaHHMSIMH [IBIXaTEIbHBIX IMyTeld (d3MQH3eMa JEeTKux, acTMa), a TaKxKe
CTpaJalolfe CepJAeYHO-COCYIUCThIMU 3a00eBaHUsIMH, Ooyiee YyBCTBUTENBHBI K MPSMBIM BO3ACHCTBUAM
OKCHJIOB a30Ta.

Oxcup yraepoaa Il (CO). Konuenrpanust okcunaa yriaepoza Il B ropoackoM Bo3ayxe 0onbliie, 4eM JH00ro
npyroro 3arpsasHurens. OJIHaKo MOCKOJIBKY ATOT a3 HE UMEET HU 1IBETa, HU 3araxa, HU BKyca, Hallld OpraHsbl
YYBCTB HE B COCTOSIHUU OOHApPYKHUTh €roO.

CaMmblil KpyITHBIM HCTOYHUK OKCHA YIiIepojia B rOpoAax — aBTOTPAHCHIOPT. B O0NBIIMHCTBE rOPOAOB CBBIIIE
90% CO momagaeT B BO3yX BCJEICTBHUE HEMOIHOTO CTOPAaHUS Yriepoja B MOTOPHOM TOILTMBE IO PEaKIIMU:
2C+0; =2CO. IlonHoe cropaHue AaeT B KAYECTBE KOHEUHOTO NpoayKTa quokcuy yriaepoaa: C + O, = CO,.

Jpyroii HICTOYHUK OKCHA yTiepoaa — TabayHbIl JbIM, C KOTOPBIM CTAJKHUBAIOTCA HE TOJBKO KYpPUJIBIIHUKH,
HO W uX Onmkaiiiee okpykeHue. J[okazaHo, YTO KyPHJIBIIMK MOTJIOIIAET BBOE OOJIBIIE OKCHIA yTIepo/a 1o
CPaBHEHHIO C HEKYPSIIHM.

Oxkcupn yrinepoga BIBIXAeTCsl BMECTE C BO3AYXOM MM Ta0auyHbIM JbIMOM U IOCTYNAaeT B KpPOBb, IliE
KOHKYPHpPYET C KHCIOPOJOM 3a MOJIEKYJbl reMorisoOuHa. OKcHI yriiepoja COEAMHSAETCS C MOJIEKYJIaMH
reMOTJIO0NHA MpOYHee, YeM KHUcIopo. Yem Ooiblle OKCHAA yriepojaa CONEPKUTCS B BO3AyXe, TeM OoJblie
TeMOIJIOONHA CBSI3bIBACTCSI C HUM M TeM MEHbIIE KHCIOpOAa MOoCcTUraeT KieTok. [lo 3Toil mpuunmHe OKCUA
yTriepo/ia MpH MOBBIIICHHBIX KOHIIEHTPAIHUAX MPEICTABIAET COO0H CMEpTEIbHO OMACHBIH SI.
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TunuyHelii aBTOMOOMJIBHBIN JBUTATENh cepeArHbl 60-X roJoB BHIOpAChIBal C BBIXJIONMHBIMU Ta3aMu B
cpemHeM 73 T okcuaa yrieponaa Ha kaxzaeie 1,5 kM mpobera. K 1981 r. BEIOpoC okcuaa yrieposia HOBBIMHU
aBTOMOOWIJISIMHU OCTUT YpoBHS Bcero 3,4 r Ha 1,5 kM (mannsie CILA).

JIis AOCTHKEHUS YCTaHOBJICHHOTO CTaHIapTa BBIXJIOMHBIE Ta3bl CMEUIMBAIOTCS C BO3YXOM B MPUCYTCTBHH
KatanuzaTopa. JlanbHeilliee OKUCIEHHE OCTABIIETOCs OKCHAA YIVIEpoJa MNPOUCXOIUT B KaTaTUTHYECKOM
npeobpazoarene (Pt/Pd — mmaruna-mamnaamii). IMeHHO Takas cucTeMa B HACTOAIIEE BPEMsS MOBCEMECTHO
BbIOpaHa s ymeHblieHuss BeiIOpocoB CO B atmocdepy. B MockBe, Hampumep, MO pEIICHUI0 M3PUU HE
0OPMIIAIOT TMOKYIIKY aBTOMOOWJIEH WHOCTPaHHBIX Mapok 1m0 1985 r. Beimycka, T. €. 0€3 yCTaHOBJICHHBIX
KaTaTUTHYeCKUX JokuraTeneid Ha BexjonHeie Ta3el. B CIHIA romoBbie BEIOPOCH OKcHOa yriepojaa
MOCTENEHHO YyMEHBIIAINCh HayuHast ¢ 1976 1., mo Mepe TOro Kak HOBBIE MOJEIA aBTOMOOHWIJICH C
KaTaTUTHYEeCKUMH MPeo0pa3oBaTeNIIMUA BBIXJIOMHBIX TAa30B CMEHSUIM CTapble, MeHee 3(PQPEKTUBHBIE MOJICIH;
ob6muii BeiOpoc CO aBroTpancnoprom CIIA cokpatwmics ¢ 64,3 mua T B 1976 . 1o 47,7 maa T B 1983 1., T.e.
Ha 25%. OgHa U3 MPHUYUH CTOJIb HEOONBIIOTO CHIDKEHHS CBs3aHA ¢ OOMICH AMWHOW mpoOera aBTOMOOMIIEH,
KOTOpasi €XErogHO BO3pacTaeT M3-3a IOCTOSHHOTO pPOCTa 4YHClIa aBTOMOOWJIEM Ha Joporax M yiMIax.
D¢ heKkTUBHOCTh KaTaIUTUYECKUX MpeoOpa3oBarenell cO BPEMEHEM YMEHBIIIAETCSl U HEOOXOAUMO PEryJIsIpHO
OCYILECTBIISATh TOBTOPHBIE TPOBEPKH BBHIXJIOMHBIX Tra3oB aBTomMoOuied Ha coaepkanne CO. Bboppba 3a
KauecTBO BO3/yXa BO BCEX CTPaHaX MPOAOJKAETCS, MOCKOIbKY MPOOEr aBTOMOOWIICH HEMPEPHIBHO PACTET.
DTOT HEOrpaHUYEHHBIH POCT MOKHO OBLIO ObI COKPATUThH 3a CUET CO3JAHMSI HOBBIX CHUCTEM OOIIECTBEHHOIO
TPAHCIIOPTA, TMPHUBJICKATEIBHBIX IJII HACEJCHHs M CIOCOOHBIX HIMPOKO pPAa3BUBATHCSA, WIH IEpexoia Ha
3JIEKTPOMOOHIIH.

Oxkcup yraepoaa IV (CO;). Bimusaue yrnekucioro raza (CO;) cBsi3aHO € €ro CIIOCOOHOCTBIO TOTJIONIATh
nHppakpacuoe mznyuenue (1K) B nuanazone gmu BoH oT 700 1o 1400 HM. 3emutsi, Kak U3BECTHO, MOTy4YaeT
MPAaKTUYECKH BCIO CBOIO sHepruio oT CojHLa B Jiydyax BUAMMOTo ydactka crnekrpa (ot 400 go 700 M), a
OTpakaeT B BUJAE JIMHHOBOJIHOBOTO MK-n3myuenus.

C 1850 r. comepxxanue CO, B armocdepe Boszpocimo ¢ 0,027 mo 0,033% B CBA3M C TEXHOTEHHOU
nesTeNbHOCThI0. YenmoBeuecTBO cOXIio B XX B. UCKOMAeMbIX BHJIOB TOIUIMBA CTOJBKO, CKOJBKO 32 BEChH
nepuoy csoero cymectsoBanus 10 XX B. [lornomas UK-uznyuenune, CO, neiicTByeT Kak NapHUKOBas IJICHKA.

[Toncuutano, uto eciu k 2000 r. cpegHeromoBas Temieparypa Bo3pacteT Ha 1°C, To B pe3yJsibTaTe TasHUS
JIEAHUKOB ypoBeHb MupoBOro okeana noanumercs Ha 1,5 M. K cyacTpio, HaKkoOIJIeHHE YTIEKUCIOTO Ta3a B
atMocepe uner B 2—-3 pa3a MeAJIEeHHEe, YEM 3TO MOACUUTAHO TEOPETHUECKH.

MexaHu3MOM BBIBOZA YIJIEKHCIOTO Ta3a W3 aTMocdepbl SBISETCS TOIVIONIEHHEe €ro B pe3yJbTare
(dhoToCHHTE3a PACTCHHI, a TaK)Ke CBS3BIBAHHUE €Tr0 B OKECAHCKUX BOJAX IO PEAKIIUHU: COngHZOJrCa2+ =
=CaCO;+2H".

IIbib. [TprunHEl OCHOBHBIX BBHIOPOCOB MBLIM B aTMOC(hEpY — 3TO MbUIbHBIE OypH, 3pO3Usl MOYB, BYJIKAHBI,
Mopckue Opsi3ru. Okono 15— 20% obmiero koarmyecTBa MbUTK U a3po30Jiell B aTMocepe — 1e10 pyK YeJIOBeKa:
MIPOU3BOJICTBO CTPOMMATEPHUAIIOB, IPOOJIEHNE TOPOJ B TOPHOAOOBIBAIONIEH TPOMBIIIIEHHOCTH, TPOU3BOJICTBO
LIEMeHTa, CTpouTenbcTBO. Hampumep, Bo @panuuu npubiamsurensHo 3% oOmiero oobeMa MPOU3BOAUMOTO
1eMeHnTa BoIOpackiBaeTcsi B arMocdepy (okoso 100 T B rox). [1puib, oceBmias B WHIAYCTPUATBHBIX TOpOAAX,
conepxkut 20% oxcuno xenesa (Fe,0s), 15% oxcuna xpemuust (Si0,) u 5% caxu (C). [IpombIliuieHHAS THUTH
4acTO BKJIIOYAET TAK)K€ OKCUIbI PA3IMYHBIX METAJUIOB U HEMETAJUIOB, MHOTHE U3 KOTOPBIX TOKCHUYHBI (OKCH/IBI
Maprasiia, CBUHIIa, MOJIMOICHA, BAaHAAHSI, CYPbMBI, TEILTypa).

Awmepukanckuii skojor O. BapToH Tak oxapakTepu3oBajd MpoOJieMy, CBS3aHHYIO C 3albUICHHOCTBHIO
atMoceprr: «OqHO M3 ABYX: JHOO JIFOIM CAENAIOT TaK, YTO B BO3AYyXE CTAHET MEHBIIE JbIMa, MO0 JIbIM
clienaeT TakK, YTo Ha 3eMJjIe CTAaHET MEHBIIIE JTIOACH) .

[Tbutb © a3p0305IM HE TOJNBKO 3aTPYMHSIOT JbIXaHUE, HO M MPHUBOIAT K KIUMATHYCCKHUM H3MCHECHHSIM,
MOCKOJIbKY OTPa)KaloT COJHEYHOE W3JyYeHHWE M 3aTpyIHSIOT OTBOJA Teruia oT 3emiu. Hampumep, Tak
Ha3bIBa€MbI€ CMOTH B OUYEHb HACEJIEHHBIX IOXKHBIX ropogax (Mexuko — 22 MIIH KUTENEH U JIp.) CHIKAIOT
MPO3pPavYHOCTh aTMOC(hEpsl B 2—5 pas.

Kucaopon (0). Kucnopox na 3emiie co3naH camol Ku3Hblo. Puc. 4.4 wimocTpupyer HCTOPHUIO
MIPOMCXOXKACHUS KHUCIOpoda Ha miaHeTe 3emis. [lpumepHo 2 muipa jeT Hazal cojaep)kaHHe CBOOOTHOTO
KHCJIOpOAa B 3eMHOH arMmocdepe Hadano Bo3pacTtaTh. lIlocie TOro kak M3 4acTH aTMOC(EpPHOTo KHCIOpoIa
chopMUpOBAJICS 3aIUTHBIA O30HOBBIA CJIOW, HAa4yalW pa3BUBATbCSI HA3eMHBIE pPAaCTeHUS U KUBOTHBIC. C
TEYCHHEM BpPEMEHHU COJEp)KaHHE KHUCIOpoAa B aTMocdepe 3HAYUTENbHO MEHSIOCh, MOCKOJBKY MEHSUIHCH
YPOBHH €T0 00pa30BaHUs U UCTIOIB30BaHUs [30].
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Puc. 4.4. Ilpoucxoxucoenue Kucaopoda ¢ ammocghepe

['maBHBIM MPOAYLEHTOM KHCJIOpOAa Ha 3eMJie CIIy»KaT 3eJIeHble BOJOPOCIU MOBEpXHOCTU okeaHa (60%) u
Tponnueckue yeca cymu (30%). Tponuyeckue neca AMa30HKM HA3bIBAIOT JIETKUMU TUTaHEeThl 3emuist. Panee B
JAUTEepaType BBICKA3BIBAIKNCH OINACEHUs, YTO BO3MOXKHO YMEHBLICHHE KOJIMYECTBa KHUCJIOpoJa Ha 3emiie
BCJICJICTBHE YBEJIWYCHUS OOBEMa CHKHIraeMoOro HCKOMaeMoro ToruinBa. Ho pacueTsl MOKa3bIBAIOT, YTO
WCIOJIb30BaHNE BCEX JOCTYIHBIX YEJIOBEKY 3ajeKel yriisl, HeQTH U MPUPOJHOTO Ta3a YMEHBIIUT COAECpKaHUE
KHciopoaa B Bo3ayxe He 6onee yem Ha 0,15% (c 20,95 no 20,80%). dpyras mpobiema — BbIpyOKa JIECOB,
MpUBOJANIAS K BO3HUKHOBEHHIO KHCIOPOJHBIX «Iapa3uTOB» — CTpPaH, KOTOPHIE >KUBYT 3a CYET YYXKOTrO
kucinopona. Hanpumep, CIIA 3a cuer cBoux pacteHuil umeeT Toiabko 45% kucnopona, HIselnapus — 25%.

O30H (03). O30H 00pa3yeTcss B BEpXHUX CIOSIX CTpatocdepbl U B HIDKHUX CIIOAX Me30C(hephl B Pe3yJIbTaTe
MIPOTEKAHUS CIIEIYIOIIMNX PEaKIIUA:

O, +hv (=240 aM) = O + O,

0,+0+M,

rae M — pa3iuuHble COCTaBIAONINE aTMOC(hephl, HanpUMep, KUCIOPOI U a30T.

O30H 1 aTOMapHBIN KUCIOPOJ MOTYT pearupoBaTh B KHCIOPOJHON aTMOC(epe COTIacHO PeaKIHsIM:

O3 +hv (380 amM) = O, + O,

0; + 0 =20,,

O0+0+M=0+M.

Ot peakuuu o0pa3yloT Tak Has3biBaeMbld 1K Yenmena. OOmiee copepikaHHe 030HA MHOTIA BBIPAXKAIOT
KaK YMCJIO MOJIEKYJI, OJy4yaeMoe B pe3yJibTaTe CYMMHUPOBAHHUS MO BCEM LIMPOTaM, AOJATOTaM M BbicoTaM. Ha
CerOAHSIIHMI JeHb STO KOJMYECTBO NpuOmmM3uTensHo paBHo 4-10°" momexyn osoma. HauGomee
pacnpoCcTpaHEHHOW KOJIMYECTBEHHOW OLIEHKOW COCTOSIHMSI 030HAa B aTMoc(epe sBISETCS TOJIIIKMHA O30HHOTO
cinoss X — 3TO TOJIIMHA CJIOSI 030HA, NIPUBEACHHOIO K HOPMAJIbHBIM YCJIOBUSAM, KOTOpas B 3aBUCUMOCTU OT
C€30Ha, MIMPOTHI W JOJTOTHI KoyiebjeTcs oT 2,5 10 5 OTHOCHUTENbHBIX MM. OO0MacTH ¢ yMEHBIIEHHBIM
conepxanueM Ha 40-50% o30Ha B aTMOc(]epe Ha3bIBAIOT «O30HOBBIMH JIBIPAMI.

Oxkono 90% o3ona HaxomuTcs B crpaTtocepe. [lonroe Bpemsi CUMTANOCh, YTO OCHOBHOM MPUYMHOMN
UCTOIIEHUSI 030HHOTO CJIOS SABISIOTCS MOJETHl KOCMHUUECKUX KOpabieil M CBEpX3BYKOBBIX CaMOJIETOB, a TaKXKe
W3BEPKEHUS BYJIKAHOB U JIPYTUE MPUPOIHBIC SIBICHHUS.

PazpymmrensHoe neiictBue xiopdropyriaeponHsix coenuHeHui (XPY) Ha ctpatochepHblii 030H ObUIO
OTKpPHITO B 1974 T. aMepUKaHCKMMU YYSHBIMU — CIIEIUATINCTaMU B 00acTu Xxumuu atmocdepsr 111, Poynenmom
u M. Monuna (B 1996 r. 3a oTKpbITHS B 3TO# 00nactu uMm npucyxiaeHa Hobenesckas npemust). C Tex mop He
pa3 mpeANpPUHUMAIIACH TOMBITKH OTPaHUYUTh BeIOpoc XDV B atMocdepy, U TeM HEe MEHee ceiddyac BO BCEM
MHUpPE €KEroJHO TPOU3BOAMUTCS OKOJIO MUJUIMOHA TOHH ra3000pa3HBbIX BEUIECTB, CIIOCOOHBIX pa3pyLIUTh
O30HHBIN CIION.

XO®Y, yacto BCTpevamomuecs B OBITY MU B MPOMBIIJICHHOM IPOMU3BOJCTBE, — ATO MPOMNEIUICHTHl B
a’pO30JIbHBIX YNAaKOBKaX, XJ1a/J0areHThl (PpeoHbl) B XOJIOJMIbHUKAX U KOHAUIMOHEpaX. OHU MPUMEHSIOTCS U
IIPYU NIPOU3BOJICTBE BCIIEHEHHOTO MOJINYPETAHA, U IIPU YUCTKE IEKTPOHHON TEXHUKH.

[Toctenenno X®Y mogHUMAarOTCS B BEPXHHUH Cl0W aTMOChEphl M pa3pylIalOT O30HHBIA CIOM — IIUT
aTMocdepsl, criacaromuii ot Y @-uznyueHus. BpeMs jku3HU IByX caMbIX onacHbIX GpeoHoB — P-11 u @-12 —
ot 70 go 100 ymer. DTOrO BMOJHE AOCTATOYHO, YTOOBI B OJMKaMIee BpeMs OIIYTUTh Ha ceOe MOCIEICTBH
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CETOAHSIIHEN HKOJIOTMYECKOM HerpamMoTHOCTH. Eciu, coxpaHsATCsS coBpeMeHHble TeMIibl BblOpoca XDV B
atMocepy, To B Ommkaiimue 70 JeT KOIMYECTBO CTpaTtocepHoro o3oHa ymeHsmmrcs Ha 90%. [Ipu stom
BECHbMa BEPOSATHO, UTO:

® pAaK KOKU IPUMET AMUIEMUYECKUIN XapaKTep;

® DPE3KO COKPAaTUTCS KOJUYECTBO INIAHKTOHA B OKEAHE;

® JCUE3HYT MHOTHE BHJIbI )KUBOTHBIX, HAI[pUMeEpP, paKooOpa3HbIE;

o VY®-uzmydeHne HeOIArONPUATHO CKaXKETCS Ha CEJIbCKOXO3SICTBEHHBIX KYJIbTypax.

Bce 310 HapymaeT paBHOBECHE BO MHOTHX dKOCHCTEMaxX 3eMJIH, U3-3a (POTOXUMHUYECKOTO CMOTa YXYIIIUTCS
oO1iee cocTosiHIE aTMOC(Ephl, YCUITUTCS «TTAPHUKOBBIN 3P hEeKT.

XO®Y — BBICOKOCTaOMIIbHBIE COEAMHEHHS M TOCKOJbKY OHHM HE MOIJIOMIAIOT COJHEYHOE M3IIyueHHE C
0O0JIBIION NJTUHOW BOJIHBI, OHUM HE MOTYT MOJIBEPTHYThCS €r0 BO3ACUCTBUIO B HIKHUX CIIOSIX aTMoc(depsl, HO,
MIPEO/IOJIEB  3AIIMTHBIA CIOW, TOAHMMAIOTCS BBEPX MO arMocdepe M KOPOTKOBOJIHOBOE H3IIyueHHE
BBICBOOOXK/Ia€T U3 HUX aTOMbl cBOOOAHOro xjopa. CBOOOJHBIE aTOMBI XJIOpa 3aT€M BCTYIMAIOT B PEAKIHUIO C
030HOM:

Cl+03=ClO + O,

CIO+0=Cl+0,.

Takum o6pazom, paznokerre XDY CONHEUHBIM H3TYyUYEHUEM CO3/IaeT KaTaJTUTHYCCKYIO IEMHYI0 PEaKIUIO,
COIJIACHO KOTOPOH OJIUH aTtoM Xjopa crnocobeH paspymuth a0 100 000 monexkyn o3zoHa. KanueporeHHbIM
apisiercss Y @-uznydeHue ¢ JIMHOW BOJHBI Kopoue 320 HM. OuIaetcs, 4TO Ka)Iblil MPOUEHT COKPAILICHUS
O30HHOTI'O CJIOSI TTOBJICYET 32 COOOH YBEIMUCHHE YHCIa CITy4aeB 3a00JI€BaHUs PAKOM KOXH Ha 5—6%.

OcHOBHbIE CAHUTApPHbIe TPe0OBaHMSA K KadecTBY arMochepHOro Bo3ayxa. OCHOBHBIM KpUTEPUEM
KOHTpOJIS KauecTBa atMochepHoro Bo3ayxa seisercsa I1JIK Tokcuunsix BemectB. [Ipu caHuTapHO# OICHKE
KayecTBa aTMOC(EPHOro BO3AyXa MPHHATO BBIPAKATH COMCPIKAHME 3arPA3HSIONMX BEIIECTB B MI HA M
BO3yXa. JTO BBIpAKECHUE KOHIEHTPALMU MPUMEHUMO MJIsl JIOOOT0 arperatHoro COCTOSHUSI Mpumeceil. 3a
pyOexom, Hanipumep B CIIA, yacTo nosib3yroTcst Apyroi KOHIEHTpaUei:

1 0bvem 3azpazHeHull »
MR = — - =10""%(0b6vemnoix),
10° 06vemos 3acpsaznenuii 6030yxa

o) = man” M
224
rae M — MOJIEKYJIIpHAsA Macca 3arps3HUTENL,
22,4  —o6bem B nuTpax 1 mois raza npu 25°C u 760 MM pT. CT.

Kpurepuem oOIeHKM BIUSHHS BBIOPOCOB MPEANPHUATHH HAa OKPYKAIOLIYI0O Cpely SBISETCS YpPOBEHb
MPAKTUYECKUX KOHLEHTpALUN MpuMeceil B aTMocdepe, MOTyuYeHHBIX B pe3yibTaTe pacceMBaHUs BEIOPOCOB, MO
CPaBHEHHUIO C IIPENETBHO JOMYCTUMBIMHU.

st atMocdepHOTo BO3AyXa YCTaHOBIICHBI COOTBETCTBYIOMIHE 3HaYeHus [T/IK.

KoHnenTpanus BpeAaHbIX BEIIECTB B BO3/1yX€ INPOU3BOJICTBEHHBIX INOMELIEHUN HE JOJKHA IPEBBIIATH
IMJK, 5, B BO31yXe Al BEHTHIALUU MPOU3BOACTBEHHBIX noMeenuid — 0,3 11K, ;; B aTMochepHOM Bo3myXe
HaceneHHbIX TyHKTOB — IIJIK ,, , ; B 30He oTabixa u Kypoptos - 0,8 ITJK ;.

Hopwmsr TTJIK ciyxat ucxomnoit 6a30ii 1yisi MPOSKTUPOBAHUS U DKCIIEPTU3bI HOBBIX MAIlIMH U MEXaHU3MOB,
TEXHOJIOTHYECKUX JIMHUW, TPOMBIIUICHHBIX COOPYXKEHUH W TPEeANpUsSTHH, a TakkKe s pacyeTa
BEHTWISILIMOHHBIX, Ta30IbUICYJIaBIUBAIONINX U KOHIUIIMOHUPYIOIIUX CUCTEM, KOHTPOJIUPYIOIUX MPUOOPOB U
CUCTEM CHUTHAJIN3ALINN.

OcHOBHbIE OpraHU3aIH, KOHTPOJIUPYIOUINE BIOPOCHI MPEANPUATHI B aTMOC(hEpHBIN BO3yX, — CAHUTAPHO-
snunemuonorndeckue cranuuu (COC); teppuropuanbHble ynpasinenuss depepanbHoi ciy:x0bl Poccun 1o
TUIPOMETEOPOJIOTMH U MOHUTOPHHTY OKpY>Karollel cpensl; ['ocygapcTBeHHass MHCHEKIUS MO KOHTPOJIO 3a
paboToil ra3004UCTHBIX U MBUICYJIABIMBAIONINX YCTAHOBOK.

Jlnsa mpenoTBpallieHuss 3arpsi3HEHUsT aTMOc(epbl BBEIEHbl HOPMATHBBI Ha BBHIOPOCHI BPEAHBIX BEIIECTB
HETMOCPEICTBEHHO W3 KaXI0ro MCTOYHMKaA (TpyOa, maxTa u T.1.). ['ocynapcrtBeHHbM cranaaptom (1990 r.)
YCTaHOBJICHBI BEJTMYMHBI MPEJEITHHO M0y cTUMBIX BhIOpocoB (I1/IB) BpenHbix BemecTB B aTMochepy:

ITIJIB — KoiIM4YecTBO BPEAHBIX BEILECTB, BHIOPACHIBAEMBIX B €IMHHUILY BpeMEHHU (I/C), KOTOPOE B CyMME C
BBIOpOCAMHM M3 JIPYTMX MCTOYHHMKOB 3arps3HEHHs] HE CO3JaeT NPU3EMHOM KOHLEHTPAllUd TPUMECH,
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npesblmatoniet 3Hauenue IIJIK. OTo HaydyHO-TEXHMYECKMH HOpPMATHB JUIsi KOHKPETHOIO MCTOYHHKA
3arpsi3HeHus], 00s3aTeNbHbBIN AJIS JAHHOTO NPEIIPUATHS.

Ecnu B Bo3ayxe HaceneHHBIX MecT KoHIeHTpauus npesbimaeT I1JIK, a Benmuuna I1/IB nmo o0beKTHBHBIM
MpUYMHAM HE MOXET OBITh JOCTUTHYTa, TO (PaKTUUECKUI BBIOPOC HA3BIBACTCS BPEMEHHO CO2NACOBAHHbBIM
sviopocom (BCB).

HopMmaTtuBHbIe BHIOPOCHI BPEIHBIX BEIIECTB YCTAHABIMBAIOT JJIsl KaXKIOrO0 MCTOYHUKA 3arpsi3HEHUS B T/C U
st Bcero mpennpusitus B 1enoM (t/rox). [lpu ycranoBnenun [1/IB mnu BCB HeoOX0oauMo ydYWTHIBATH
(OHOBBIE KOHIIEHTpPAI[MM, 3HAYEHHUS KOTOPBIX ONPEHENSIOTCS s NPENNpHsITHS TEePpPUTOPUATBLHBIMU
opranuzanusMu OenepanbHoi Ciry:k0b1 Poccuu o THApOMETEOpOIOrHH 1 MOHUTOPHHTY OKPYKAIOIIEH CpeIbl.
Jlst Topo1oB ¢ HaceneHueM MeHbIe 250 ThIC. YeIOBEK MPUHSATHI CIEAYIONNE HOPMBI (POHOBBIX KOHIICHTPAITU
OCHOBHBIX TOKCUKAHTOB:

SO, 0,1 Mr/m’ CO - 1,5 Mr/m
NO, — 0,03 mr/™m° meUIb — 0,2 M/

Meroauka s pacdeta I1/IB ocHOBaHa Ha MPUMEHEHHH MOJENH, KOTOpPAs YYUTHIBAET WHIWBUIYaIbHBIE
cBoiictBa 3arpsisHuTens (IIJIK,,); ¢oHoBylo koHueHTpamuto Cgp; reoMeTpUdYeCKHe pa3Mepbl HCTOYHUKA
3arpsi3sHeHUs (h — BBICOTa, M; D — MUaMeTp yCThs, M); YCJIOBHsI BbIXOZA Ta30BOT0 MOTOKA M3 UCTOYHHKA (1 —
Pa3HOCTh TeMIIepaTyp BHIOPACHIBAEMOM CMECH U OKPYKAIOIIIEro BO3yXa, J — CpeqHsisi CKOPOCTh BBIXO/Ia CMECU
U3 YCTh MCTOYHHKA, M/C); W, f — ycinoBHs BEpPTHKAJIbHOTO W TOPU30HTAIBHOTO PACCEUBAHUS BPEIHOTO
BEIIECTBA B aTMOC(epHOM BO3Iyxe; A, — MoOKa3aTredb OTHOCUTEILHOW arpecCUBHOCTH; F — KOA(QHUIMEHT,
YUUTBHIBAIOIINM CKOPOCTh OCEaHUSI BPEIHBIX BEUIECTB B BO3AYXE; 77 — KOA(P(DUIUEHT, YUUTHIBAIOUINI penbed
MECTHOCTH.

DuU3NKO-XUMHYECKHEe MEeTOAbl OYMCTKH aTMocdepbl OT razoo0pa3HbIX 3arpsisHuTesieii. OCHOBHOE
HaIpaBJICHWE 3alUThl BO3MYIIHOTO OacceilHa OT 3arps3HEHH BPEIHBIMHU BEIIECTBAMHU — CO3JaHUE HOBOM
0€30TX0THOM TEXHOJIOTUH C 3aMKHYTHIMH IUKJIAMU ITPOU3BOJICTBA U KOMITJIEKCHBIM HUCIIOJIb30BAHUEM CHIPBSI.

MHorue AedcTBYIOLIME MPEANPUSATUS HCHOIB3YIOT TEXHOJOTMUECKHE MPOLECChl C OTKPBITHIMU LIMKJIAMHU
MPOM3BOJCTBA. B 3TOM ciyuyae oTxonsuiue rasbl mepel BHIOpOcOM B atMocdepy MOJBEPraioTCsi OYHCTKE C
MOMOIIBI0 CKpyOOepoB, PUIBTPOB U T.I. DTO JOpOTasi TEXHOJOTHUS, U TOJBKO B PEIKHX CIydasX CTOUMOCTb
W3BJIEKAEMBIX U3 OTXOJAIIMX Ta30B BEIIECTB MOXET MOKPBITH PACXOAbl HA CTPOUTENIBCTBO U IKCILTyaTaIUIO
OUYUCTHBIX COOPYKEHUN.

Haunbonee pacnpocTpaHeHBbl NMPU OYUCTKE Ta30B aJCOPOIMOHHBIC, aOCOPOIMOHHBIE W KaTATUTUYECKUE
METO/IBI.

CanuTapHasi 0OYMCTKA MTPOMBIIUICHHBIX Ta30B BKJItoUaeT B ceds ounctky ot CO,, CO, okcuaoB azora, 8§O,,
OT B3BEILICHHBIX YACTHII.

o QOuucmxa 2azo06 om COs.

a) AOGcop6must Bomoit. [IpocToit m nmemieBbIdt criocoO, omHako 3(PPEKTHBHOCTh OYHUCTKH MaJia, TaK Kak
MaKCHMalbHas TIOTJIOTUTENbHAsL CIOCOOHOCTH BOJBI — 8 KT CO, Ha 100 Kr BOJBL

0) Ilormomenue pacTBOpaMu STaHOJI-aMUHOB T10 PEAKITNH:

2R —NH; + CO; + H;O — (R — NHj3),COs.
B kauecTBe nornoTuTesns 0ObIYHO MPUMEHSETCS MOHOATaHOJIAMHUH.
B) Xonoausiit Mmeranon CH3OH sBnsiercst xopomum nornotutenem CO; ipu -35°C.

0

r) Ouncrka neonuramu tuna CaA. Monekynsl CO, ouenp manbl (d = 3,1 A). s uzBneuenus CO, u3
MPUPOJHOTO Ta3a U yAajeHHs MPOIyKTOB Ku3HenesATeNbHOCTH (Bnaru u CO;) B COBPEMEHHBIX 3KOJIOTHUYECKH
M30JIMPOBAHHBIX CHCTEMax (KOCMHYECKHE KOpaOiu, MOABOIHBIC JOJKHA U T.J.) UCTIOIB3YIOTCS MOJEKYISIPHBIC
cuta tuna CaO.

e Ouucmxa 2azoe om CO.

a) loxxuranne Ha Pt/Pd (mnaTuHO-nIayImaineBoM) KaTalnu3aTope:

2CO + Oy — 2CO0,.

0) KonBepcus (ancopOMOHHBINA METON):

CO + H,O0 — CO, + H,.

e Ouucmka 2a308 om OKCu0o08 azomad.

B xumunueckoi mpOMBIIIJIEHHOCTH OYUCTKA OT OKCHA0B a30Ta Ha 80% u GoJiee 0CyIIecTBISETCS B OCHOBHOM
B pe3yJibTaTe MPEBpaIlleHUui Ha KaTalnu3aTopax.

a) OKHCIUTEIBHBIE METOJBl OCHOBAaHBI HA PEAKIUU OKHCICHUS OKCHIOB a30Ta C IOCIICIYIOIINM
MOTJIOICHUEM BoIoM 1 oOpazoBanremM HNOs:
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OKHCIICHHE 030HOM B XHIKOH (haze mo peakuuu:

2NO + O3 + H,O — 2 HNOg;

OKHCJIEHHE KHUCIIOPOJIOM IIPU BBICOKOM TeMIleparype:

2NO + O, — 2NOa.

06) BoccraHoBHUTENbHBIE KaTaJIUTHUYECKHE METOAbI OCHOBAHbI HAa BOCCTAaHOBJICHHWU OKCHJIIOB a30Ta [0
HEHTpaJIbHBIX NPOAYKTOB B IPUCYTCTBUU KaTaJU3aTOPOB WIM IOJ JEHCTBUEM BBICOKMX TEMIIEpaTryp B
IIPUCYTCTBUU BoccTaHOBUTENEH. [Iporiecc BOCCTaHOBIEHUS! MOYKHO MPEACTABUTD B BUJIE CIEAYIOIIEH CXEMBI:

N,Os — N,O, — NO, — NO Ho N, +0,.

11°C 21,5°C 140°C 600°C 0O

Paznoxxenne oxcuaoB azota 10 HeWTpaibHbIX coenuHeHUl (2NO — N, + O,) mpouCXOAUT B IMOTOKE
Hu3koTemneparypHoi miasmsl (10 000°C). DtoT mporecc npu Oosiee HU3KUX TEMIIEpaTypax B MPUCYTCTBUU
KaTajau3aTopa IpPOTEKaeT B JBMraTeNssX BHYTpEHHEro cropanus. lIpucyTcTBHEe BOCCTaHOBHUTENEH B 30HE
peakiuu (yris, rpadura, KOKca) TaKkKe MOHWKAeT TEMIIEpaTypy peakluu BocctaHoBiIeHUd. [Ipu Temneparype
1000°C crenens paznoxenus NO B peakuuu C + 2NO — CO; + N; coctasmiset 100%.

[Tpu TemnepaType BBIXJIONHBIX Ta30B aBTOMOOMIIS B IBUraTesle BHYTPEHHETO CTOPAHHs BOZMOYKHA peaKIus:

2NO +2CO — N, + 2CO0,.

B) CopOIIMOHHBIE METO/BI.

D10 agcopOumsi OKCUAOB a30Ta BOJAHBIMU pacTBOpaMu mienodeit u m3Bectbio CaCOs u agcopOmust OKCUI0B
azoTa TBepAbIMH copOeHTamu (yriu, Top(d, CUITUKAre I, [IEOTUTHI).

o QOuucmra cazo6 om SO;.

TOC momHOCTRIO 1 MitH KBT pu paboTte Ha KaMeHHOM yriie BeiOpachkiBaeT B atMocdepy 11 toic. T SO,, Ha
raze — 20% 3Toro KonnuecTna.

OurcTKa TBIMOBBIX Ta30B AJICKTPOCTAHIUN 00XomuTcs ceituac npuommsurensHo B 300400 Teic. pyo6. 3a 1
kBT B ron. CHmxenue nonu cepsl B Hedrenpoaykrax Ha 0,5% ob6xoautcs npu 3ToM B 30 ThIC. py0. Ha 1 T.
Mertonp! ynapnuBanus SO, TpeOyrOT OOJBININX 3aTPaT, KX MOXKHO pa3JelInTh HA aMMHAYHbIe, HEUTPAIN3aLuU H
KaTaJIUTUYECKHUE.

D¢ HeKTUBHOCT, OYMCTKH 3aBUCHUT OT MHOXKeCTBa (HakTOpoB: MapiuainbHbIX naBieHuid SO, u O, B
OUMILAEMOM T'a30BOM CMeCH; TeMIepaTypbl OTXOJSAIIUX ra30B; HAJMYUS M CBOMCTB TBEPABIX U ra3000pa3HbIX
KOMIIOHEHTOB; O0BbEMa OYMINAEMBIX Ta30B; HAJIMYUS M JOCTYITHOCTH XEMOCOPOCHTOB; TOTPEOHOCTH B
npoaykrax yruwinzanuu SO; TpeOyeMoii CTeleH! OYUCTKHU Ta3a.

o Quucmka 2a308 0m 636€UEHHBIX YACMUY, HANPUMED, NbLIU.

MO3KHO BBIIEIUTH HECKOJIBKO METO/I0B YJIaBIMBAHUS YACTHUL] TbUIH:

I'PaBUTALIMOHHOE OCE/IaHKE;

HEHTpU(yTUpOBaHUE;

3JIEKTPOCTATUYECKOE OCEAAHNUE;

MHEPLIMOHHOE COyJapeHue;

IIPSIMOU 3aXBar;

T y3us.
Bce nporecchl 04MCTKH OCYIIECTBISIOTCS C TOMOIIBIO CIIEHUABHBIX (PHIBTPOB, CKPYOOEpOB 1 T.1.

4.3. 3ammuTa ruapocdepsbl

XapakTepucTuKa THIPOPECYPCOB U CTOUHBIX BOJ. [ uapocdepoil Ha3pIBalOT BOJHYIO 000JI0UYKY 3eMiIH. DTO
COBOKYITHOCTh OKEaHOB, MOpEH, 03ep, MpyIoB, OOJOT W TOJI3eMHBIX Box. [mapocdepa — camas TOHKas
060JI04Ka HAIICH TIAHEThI, OHA COCTABIIsCT b 10~ % o6Ieil MacChl MIAHETHL.

Ponb BOBI BO BCceX KU3HEHHBIX IMpoIleccax oOmenpru3Hana. be3 BOJbI YeTOBEK MOXKET JKHTh HE Oojee 8
CYTOK, 3a Tojl oH notpebmnser okono 1 T Boabl. Pactenus conepxkar 90% Boabl. CenbCKOe X03SICTBO SIBISIETCS
OCHOBHBIM MOTpEOUTENIeM MPEecHOM BoAbl. Boma maeT Ha menuopanuio, 0OCITyKHBAaHHUE >KUBOTHOBOIYECKUX
KOMIUIEKCOB. Tak, HE0OOX0MMO BOABI AJIsl BBIpAIIBAHUS

1 T TIIIeHULBI — 1500 T
1 T puca —7000 T
1 T xyIomKa —10000 T

Bopna HeoOxommma mpakTHYECKH BCEM OTPACIISIM MPOMBIIIIICHHOCTH. Tak, TpeOyeTcs BObI Ha IPOU3BOICTBO
1 T uyryna -50-150t
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1 T utactmacc —500-1000 T

1 T iemenTa —4500 T

1 T Oymaru —100 000 T

Ha snexrpocrannmsix momiHocThio 300 ThIC. KBT pacxoa Boasl coctaBiset 300 MiH T/TOS.

VYkazaHHbIe TPOM3BOJCTBA TPEOYIOT TOJIBKO NPECHYI0 BOAY. PacueTbl MOKa3bIBalOT, YTO KOJIUYECTBO
MPECHOM BOJIBI COCTaBIIIET Bcero 2,5% Bcei Boabl Ha TiaHeTe; 85% — mMopckas Bona, comepxarias 10 35 /i
cojiedl. 3amacel IIPECHOM BOJbI paclpeleleHbl KpaiiHe HepaBHOMepHO: 72,2% — nbabl; 22,4% — TpyHTOBBIE
Bozbl; 0,35% — atmocdepa; 5,05% — ycToiuuBbIi CTOK pek U Boja o3ep. Ha 10110 BOBI, KOTOPYIO MBI MOXKEM
HCIIOJIB30BaTh, IIPUXOJUTCS BCETO 107% Bceit IIPECHOM BOJIbI HAa 3eMIIE.

Xo034icTBEHHAs JEeSTeIbHOCTh YeIOBeKa MpUBeia K 3aMETHOMY COKpPAIllEHUIO KOJIMYECTBa BOJbI B BOJOEMaX
CYILHU: MENEIOT BOJOEMBI, HCUE3al0T MaJible PEKH, BBICHIXAIOT KOJOJIbI, CHUKAETCS YPOBEHb I'PYHTOBBIX BOJ.
CoxkpallieHre ypoBHS TPYHTOBBIX BOJI YMEHBIIAET YPOKAHHOCTh OKPECTHBIX XO3SIMCTB.

Ilpobnema Kacnus — XWITHUYECKOE HCTPEOJICHHE LEHHEWIIMX IOPOJ OCETPOBBIX PBHIO MPH TOM, YTO
pa3BelleHuEe MOJIOAU OCETPOBBIX, T. €. BOCCTAHOBIIEHHWE WX TOIMYJSALNU, BEJETCS TOJIBKO PHIOOXO03SHCTBAMU
Poccun u B HeOombIIOM 00BeMe — A3epOalipkaHOM, a OCTAIILHBIE CTPAHBI TOJIBKO MOTPEOIISIOT.

IIpobnema A306ck020 mops — yBeIUYCHUE KOHIIEHTPAIIMHU COJICH. 3a TTOCIIEBOCHHBIE TOJIBI €T0 3aCOJEHHOCTh
yBenuumiack ¢ 9 1o 15,6 ppr. Opranusmel, nuTaromue peidy, norudaroT. Pe3ynbraT — CHUKEeHHE BO3MOXHOCTH
pBI00JIOBCTBA HA A30BCKOM MODE.

IIpobnema baiikana — BORy 3TOTO LIEHHEHIIIETO 03epa UCIONB3YIOT JUIS TOJIyYEHHs LEJUTI0NI03bI 10 (PUHCKON
TEXHOJIOTHH, T. €. UCIOJIb3YIOT BOAY MHUHUMAIHHOW MHHEpPATU3AINH, CoAepKailyo MeHbIne 100 Mr/m comer.
OObBIYHO B MpecHOM Bojie coaepkanue coneit cocrasiser 300—450 mr/n, B mutbeBoid — 380 mr/mn. baiikan mocie
CTPOUTEIHCTBA EJUTIOI03HO-0yMaKHOTO KOMOMHATa B ropoje balikanbcke cran 3arps3usaThes (60-¢ roasl). B
o3epe baiikanm HaXOAUTCS HECKOJIBKO COT YHIAMUHOPETMKTOB — PEAKUX BHIOB OHMOTHI, KOTOPBIX HET B APYTHX
BogoeMax. C 3amo3gaHueM pa3padboTaHbl YHUKAIbHbIE OUUCTHBIE COOPYKEHUS, CTOUMOCTh KOTOPBIX COCTaBMIA
30% cTOMMOCTH OCHOBHBIX ()OHIIOB MPOM3BOACTBA. OMHAKO IPUHUMAEMbIE MEPhl HEIOCTATOUYHBI JIJIS 3AIUTHI
baiikana.

[To xommuecTBY comneil Boma nmenuTcs Ha: mpecHyio (< 1 r/a coneit), 3aconeHHy (o 25 r/m coneil) u
cosienyto (> 25). B okeane, nHanpumep, — 35 1/im; bantuiickom mope — 8—16 r/n; Kacrmiickom — 11-13 1/m;
Yepaom — 17-22 /7.

Jlerpapanus npUpOIHBIX BOJ CBsi3aHA B MEPBYIO OUepe/b C yBEIMUEHUEM cosecoaepxkanus. KonnuecTBo
MUHEpAIBHBIX COJIEH B BOAAX MOCTOSIHHO PACTET, JJaXke B TaKOW OOJBIIOI BOIHOW cUCTeMe, Kak OacceiH pekH
Bonru ¢ ee npurokamu Kamoit u Oxoii. B psne Hebonmpmux pek, Hanpumep, B CeBepHom [[oHIle, Boga yxe HE
npecHas, a cosieHas. CpeHssi MUHEpaIu3alus peK YKpauHbl cocTaBiseT 2—3 1/1. B HacTosiee BpeMst MHOTHE
pexku Ypana He MOTYyT OBITh HCIOJBb30BaHbl KaK HCTOYHHKU BOJocHaOxkeHus. Tak, B Kamy mnocrymaior
MIPOMBIIIJICHHBIE CTOKH ¢ MUHepanu3anueit 1,5-5,0 r/m.

OcHOBHas pUYMHA 3aCOJICHHOCTH BOJI — UCTpeOJIeHHE JIECOB, pachalika CTerei, Bbnac ckoTa. Boga npwu
9TOM HE 3aJCpPKUBACTCS B IIOYBE, HE YBIAXKHAET €€, HE IOIOJIHAET MOYBEHHbIE UCTOYHHUKHU, a CKAaThIBAECTCS
yepe3 peku B Mope. B kauecTBe Mep, MPUHATHIX B IMOCIETHEE BpeMs AJsl CHIKEHHUS 3aCOJIEHHOCTU DEK,
UCTIOJIB3YETCs MOCaIKa JIECOB, MpeAnpuHIMaeMasi, Hanpumep, B CapaToBCKOI 00JIaCcTH.

I'pomazen oObeM cOpoca Operasicnvix 600. K 2000 T. oH coctaBur 25-35 kM’. CHCTEMBI OpPOIICHHS
MOTPe6ISIOT 00bIdHO 1—2 ThIC. M/ra, MX MuHepammsamus coctaBmser 10 20 r/1. OrpoMeH BKmajg B
MHHEPaJTU3aIMI0 BOJBI cOpoca MPOMBINIICHHBIX CTOKOB. [1o mannpM 3a 1996 1. B Poccun 00beM MpoOMCTOKOB
OBbUI paBEeH CTOKY TaKo# 00JbIIOoi pekH, kak KyOaHs.

HabmoiaeTcst mOCTOSIHHBIN POCT BOAONOTPEOIEHUS KaK Ha MPOU3BOJICTBEHHBIE, TAK U HA OBITOBBIE HYXKIIBI.
B cpeanem B roponax ¢ HaceneHueM 1 MulH yenoBek, 1o ganHbM CIHA, notpednsiercs 200 yi/cyTku BOIbI Ha
YeJI0BeKa, M0 IPYTUM Topoaam, Ji/c. (JINTP/CyTKH):

Mocksa —400 Jlonnon - 170
C.-ITerepOypr - 500 [Tapwmx - 130
bepnun —250 Bproccens - 85

BonoeMbl (B 4acTHOCTH, MpPYJIbl) MPEICTaBISIOT COOOW CIOXKHYIO 3KOJOTHYECKYIO CHCTEMY, KOTOpas
CO3/1aBajlach B T€UCHHUE JUIMTENILHOIO BpeMEHU. B HUX HENpepbIBHO MPOTEKAET MPOLECC U3MEHEHUs COCTaBa
npuMecei, MPUOIIKAIOMUNACA K COCTOSHHUIO PpAaBHOBECHS. 3HAYUTENbHBIE OTKIOHEHUS OT COCTOSHUSA
PaBHOBECHS] MOTYT MPHUBECTH K THOEIH MOMYJSIUN BOJHBIX OPraHU3MOB, T. €. K HEBO3MOKHOCTH BO3BpaTa K
COCTOSIHMIO PAaBHOBECHsI, a 3TO MPUBOAMUT K Tudenu skocuctembl. [Iporiecchl, CBsA3aHHBIE C BO3BPAIICHHEM
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9KOCUCTEMBI K MEPBOHAYAJIBLHOMY COCTOSIHMIO, HA3bIBAIOTCS Mpolieccamu camoouuineHus. K BaxHeHmmm u3
HUX OTHOCATCS:
® OCaXACHHE IPyOOJUCTIEPCHBIX M KOATYIISIUS KOJJIOUTHBIX TPUMECEH;
OKHCJIeHUE (MUHEpaJIU3a1sl) OpraHUuYeCKUX MpUMeceii;
OKHCJIEHUE MUHEPAIbHBIX IPUMECEHN KUCTOPOAOM;
HeUTpanu3aius KIUCIOT 1 OCHOBAaHHI 3a cueT OyQepHOoi eMKOCTH BOJBI BOJOEMA;
TUIPOJIN3 COJIEH TSKENBIX METAJUIOB, IPUBOISAIMIMNA K 00pa30BaHUIO MaJOPACTBOPUMBIX THAPOKCUIIOB U
BBIJICJICHHUIO UX U3 pacTBOpa U Jp.
OCHOBHbBIE XapaKTEPUCTUKU CMIOYHLIX 600, BIUAIOIIME HA COCTOSHUE BOJOEMOB: TEMIIEpaTypa,
MHUHEPAJOTUYECKH COCTaB TPUMECEH, coaepxkaHue Kuciaopoaa, mia, pH (BogopoaHblli TOKa3aTelsb),
KOHIIEHTpalusl BpeAHbIX npumMeceil. OcoOeHHO OOoNbIIOe 3HAYCHHE ISl CAMOOYMIIEHUS BOJOEMOB HUMEET
KHCJIOPOJIHBIN pEeXUM. Y CIIOBUS CIyCKa CTOYHBIX BOJ B BOJOEMBI periiaMeHTHpyrorcs «lIpaBunamu oxpassl
MOBEPXHOCTHBIX BOJI OT 3arpsi3HEHUs CTOYHBIMU BoJaMu». CTOYHBIE BOJIBI XapaKTEPU3YIOTCS CIETYIOUUMU
MIPU3HAKAMH:
® MYTHOCTb BOJbI — ONPEIEISIETCS ¢ MOMOILBI0 MyTHOMEpA: UCCIEAYEMYIO BOAY CPAaBHUBAIOT C ATAJOHHBIM
pacTBOPOM, KOTOPBIN NMPUTOTOBJICH M3 KaonwHA (WM U3 WH(QY30pHON 3eMJIM) HAa IUCTUILTUPOBAHHON
BOJIC, BBIPAXKAETCS B MI/JT;

® [[BETHOCTb BOAbl — ONPEHETACTCS CPAaBHEHWEM HWHTEHCHUBHOCTH OKPAaCKU HCIHBITYEMOW BOJABI CO
CTaHJApTHOM IIKaJIOW. BeIpaxkaerca B rpaaycax LBETHOCTH. B KayecTBe CTaHAAPTHOIO pacTBoOpa
MPUMEHSIOT PacCTBOP COJeil K0OanbTa;

® CYXOW OCTaTOK — Macca COJIeH M BEIIECTB, KOTOPhIE OCTAIOTCS TOCIE BRIMTAPUBAHUS BOIBI (MT/JT);

® KHCJOTHOCTH — u3Mepsietrcs B enqununax pH. [IpupoaHas Bojga oObIYHO UMEET IIeNouHy0 peakiuo (pH >
7);

® JKECTKOCTh — 3aBUCUT OT COJIEPXKaHHS COJIeH Ca’" u Mg2+. PaznuuaroT Tpu BHAA JKECTKOCTU BOJIBI:

o0mrasi, 00yCIOBIEHHAs COJCPIKAHUEM COJICH KallblMs U MarHus HE3aBHCHMO OT COJIEPKaHUs aHUOHOB;

nocTosiHHast, 00yciloBieHHas cojepskanueM noHoB C1™ u SO; mocie kunsdenus B Teuenue | 4 (OHa He

ynansiercs); ycrpanuMasi (BpeMeHHasi) — ycrpansiercss kumstueHuem: Ca (HCOs) , — CaCOs; + CO; +
H,0. XecTtkocTh m3MepsieTcst B MT-9KB/JT coneid Maraus U kaibims (1 Mr-skB cootBeTcTByeT 28 Mr CaO)
u B rpaxycax (1° — konu4yecTBoO coneil kanblusg u Maruus, cootserctBytomee 10 mr CaO B 1 1 Bosr). 1°
ecTKocTd = 10 Mr-3kB = 2,8° 3KECTKOCTH;

® pPacTBOPHUMBIN KHCIOPOA — 3aBUCHUT OT TEMIIEPATYphl BOJIbI U 0APOMETPUUECKOTO JaBJICHUS, U3MEPSIETCS B
MI/JI;

e Owuonormueckas mnoTpedHocTh B kucioponme (BIIK) — kommuecTBO KHCIOpoAa, MOTJIOMIAEMOE
MUKpPOOPraHM3MaMHM B CTOYHBIX Bojax. 3a kputepuil oueHku BIIK npunaTa BennumHa yMEHbIIEHUS
KOJIMYECTBA PaCTBOPEHHOT0 KUCJIOpOJa B BoJe B TeueHue 5 win 20 cytok mmpu temneparype 20°C.

B 3aBucumoctu ot ycrnoBuil 00pa3oBaHUs CTOUHBIE BOJbI ACNIATCSA HA TPU TPYIIIIbL:

e OBITOBBIE CTOYHBIE BOJBI — CTOKM AYIIEBBIX, IPAYEUHBIX, OaHb, CTOJOBBIX, TyaJIeTOB, OT MBIThS I10JIOB U
T.1. IX xonmuuecTBO B cpeaHem cocrtasiser 0,5-2 n/c. ¢ 1 ra ®uioil 3acTpoilku ropojia, OHH CoIepKaT
npuMepHo 58% opranndeckux 1 42% MUHEpaIbHBIX BEILECTB;

e aTtmoc(epHbIe CTOUHBIE BOJbI, WIIM TUBHEBbIE, UX CTOK HepaBHOMepeH: 1 pa3 B rox — 100—150 ni/c. ¢ 1 ra;
1 paz3 B 10 ner — 200-300 n/c. ¢ 1 ra. OcobeHHO OMACHBI JMBHEBHIE CTOKM Ha TNPOMBIIUICHHBIX
npeanpusaTuax. M3-3a ux HepaBHOMEPHOCTH 3aTPyAHEHBI COOP U OYHMCTKA 3TUX CTOKOB;

® [IPOMBIIUIEHHBIE CTOYHBIE BOJBI — XKHJKHE OTXOJbl, KOTOPbIE BO3HUKAIOT MpH J00bIYE M HepepadoTke
CBIpbsl. Pacxos BOJIBI IPU ATOM HCUYHCISIOT U3 YACIBHOTO BOJONOTPEOICHUS Ha SAMHUIYY TPOAYKIIUH.

CaMpIM BaXXHBIM YCJIOBHEM, HEOOXOAMMBIM [UIi TOrO, YTOOBI OMOXMMHUYECKHE IPOLECCHl B BOAOEME

NpOTEeKaM NPaBWIBHO M O00ECTeYMBAIM CAMOOYHMIIECHHE BOJBI, SIBIISCTCS HAJMYUE B HEM pPacTBOPEHHOTO
kuciopoaa. Ecim kuciaopoaa HEOCTAaTOYHO, TO BBICHIME OpraHU3Mbl norudarT. OpraHudeckre COeInHEHHs
BMECTO OKHMCIIEHHUSI MOJBEPraroTCsd aHa’dpOOHOMY Pa3lIOKEHHUIO C BBIIEJICHHEM CEpOBOJOPOJA, YIIEKUCIIOTO
ra3a, M€TaHa ¥ BOJOPOAA, CO3/Ia0IINX BTOPUYHBIE 3arpA3HEHUS BOJIOEMA.

ITo canurapubsiM Hopmam (CHMUII) 3nayenue BIIK B 3aBHCHMMOCTH OT THIA NPHPOJIHBIX BOJOEMOB He

noJpKHO TipeBbImath 3—6 Mr O,/nmH,0. B crounsix Bogax BIIK coctaBnser ot 200 mo 3000 mr/m, mo3ToMy npu
cOpoce B BOJOEMBI IPOMCTOKOB HEOOXOAUMO UX YUCTUTH MITH CUIBHO Pa30aBIIsTh.
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I'maBHBIM KpUTEpHEM KauecTBa BOJBI U aTMOC(epsl B Hamiel crpane siBistoTest [1JIK. Ho onu ycTaHoBieHsI
Janeko He sl Bcex BemiecTB. CIycK B BOAOEMbI HOBBIX BeliecTB, [IJIK KOTOpbIX HE OompeaesieHbl, B HAIICH
cTpaHe 3ampeimieH. Kpome Toro, yacto mcnonp3yror 3HaueHus IIJIK He m1s cTouHbIX BOJ, a Ui BoJOEMA.
Taxkum 00pa3om, MOSBISETCS BO3MOKHOCTh JOCTHYb ycTaHoBiIeHHOTO [T/IK mpocThiM pa30aBiieHHEM CTOYHBIX
BOJ, YEM YacCTO MOJIb3yHTCSA. OKOJIO MOJOBHHBI CTOYHBIX BOJ Ha 3€MJI€ HE MOABEPraeTcsl CHEeLHMAIbHOU
OUYHUCTKE Tepes cOpocoM B BojoeMbl. VX 00e3BpexuBaHUE 3aKIII0OYAETCs JIUIIb B pa30aBiIeHUH YUCTOW BOJOU U
CaMOOYMILIEHUH BoJoeMoB. Hampumep, cTouHble BOJBI 3aBOJOB IO MPOM3BOACTBY TOJIMATHUIEHA H
MOJIMCTHPOIIA Halo pa30aBisaTh B 30 pa3; CTOUYHBIE BOABI OT IIPOU3BOACTBA CHHTETHYECKOTO Kayuyka — B 185
pas.

B Poccun exxerogHo o6pasyercsi okono 21 KM® CTOYHBIX BOJ, M3 HHX 16 KM’ CIIMBAOTCS B Boary unu ee
nputoku. Breiopocel Cu, Zn, Cr mpessimator I[TIK. ITosTomy mnpuHsTO crenuaibHOE MOCTAaHOBICHHE MO
3aInUTe OKpY’Karomiel cpenbl B 6acceitnax Bonru u Ypana.

COpochl CTOYHBIX BOJ periaMeHTHpyroTcs Takxke BenuunHoi I[I/IC (mpemenbHO-momycTMoro copoca)
npeanpuarus. B 90-x rogax B mupe ucnosb3zoBaiu 2000-3000 KM MPECHBIX BOA, T. €. mpumepHo 30%
YCTOMYMBOTO MUPOBOTO CTOKA peK. UToObI HEe MOrMOHYTh, YUCTUTH BOLY MPHIETCS BceM cTpaHaM. Kpome Toro,
TpecHas BojAa, yIoOHas Ui MCIOJIb30BaHUS, paclpesieicHa KpaiiHe HepaBHOMepHO. B EBpome u Asuu, rae
npoxuBaeT 70% HaceneHus 3emiM, MHUPOBBIX 3allacOB PEYHBIX BOJ OYEHb Majo. ['mapopecypchl Hamiei
CTpaHbl BeNUKHU, ofHako Oonee 80% pedyHOro cToka MPUXOTUTCS Ha MasloHaceleHHble paiioHbl CeBepa u
Bocroka. Ha EBponelickoii wactu Poccun nposxupaer okoisio 80% HaceseHus U Ha HUX npuxonutcs Becero 20%
TUAPOPECYPCOB.

Takum 00pa3zoM, BIMSHHE XO3SHCTBEHHOM MAEATENBHOCTH YEJIOBEKa Ha KPYrooOOpoT BOABI B HPUPOAC
MIPUBEJIO K:

® COKpalICHHUIO KOJUYECTBA BOABI B BOJOEMAX CYUIH;

® DPOCTY BOAOIMOTPEOICHUS;

® JCYCPIIAHHUIO CAMOOYHIIAIONIEH CITOCOOHOCTH BOJIOEMOB;

e Jerpajalyu NpUPOIHBIX BOJ.

Bbixon U3 mosjoxeHus — co3gaHue 3aMKHYmbix 6000000pomubix cucmem. [IoMUMO NEpPEUNCICHHBIX BbIIIE
(haKTOpOB 3TO CBSI3aHO C YKOHOMUYECKUMH COO0OpakeHUssMH. CTOMMOCTh OYMCTKH CTOYHBIX BOJ JJaXKe MOCIe
3HAYUTEIIBHOTO Pa30aBJICHUs OYCHb BEJIMKA. TakK, €ClM MPUHATH CTOMMOCTh 90% oumcTku 3a 1 yCIOBHYIO
eauHuly (y. e.), To ounctka Ha 99% nopoxe B 10 pa3 (10 y. e.), a ounctka Ha 99,9%, koTOpas TpedyeTcs yaiue
Bcero, Oyaer gopoxe yxe B 100 pa3, T. e. coctaBut 100 y. e. B pe3ynprare gokaabHas OYUCTKA CTOYHBIX BO/T
TOJIBKO OT XapaKTEePHBIX JIJIsl JAHHOTO BHUJ1a CTOKOB 3arpsI3HEHUN JIJISl UX TOBTOPHOI'O UCIIOJIb30BAHMS B TOM XK€
MIPOM3BOJICTBE OKA3bIBAETCS CYIIECTBEHHO JIELIEBJIE MX IOJIHOM OYUCTKH B COOTBETCTBMM C TPEOOBAHUSIMHU
CaHUTApHBIX OPraHOB.

Jis  XapakTepUCTUKM 3aMKHYTHIX BOJIOOOOPOTHBIX CHCTEM HCHOJb3YETCSI KpPUTEPUH KPATHOCTH
WCIIOJIb30BaHUs BOJIBI B 000poOTE:

n= ucn

0;
Te QO — 00T 0GBEM BOJIBI, TOTPEOIAEMBII IPEANPUATHEM (M /d; M°/T' CHIPBS HITH TIPOLYKIIHH);
ucn 10 A\ ’ p p A p > p p I[y 0 >

Qs — 3a00p MOTpeOICHUS CBEKEU BOJIBI.
Yewm Oombllie KpaTHOCTH MCIOJBb30BaHUs, TeM coBeplieHHee cxema BojmocHaOxkeHus. B CIIA B 1995 r.
CpellHEee 3HauUEHUE KpaTHOCTU paBHsIoch 7,5. B Poccun B 1995 r. kputepuii KpaTHOCTH MCIOJIB30BAaHUS BOJIBI
10 OTPACISAM COCTaBJISI:

Hedrexumus - 7,00
UepHas v uBeTHas metamutyprusa — 5,25
[IuiieBast pOMBIIUIEHHOCTh -3,00
TennmosnepreTuka -2,25
[IpoussoacTBo crpoiiMarepuanos — 1,60
Jlerkast mpOMBIIIEHHOCTh - 1,30

B Hameii crpane ImiaHMpPOBANOCh AOBECTH ATOT IMOKazaTelb B Ommwkaiimume rogasl a0 7,00 B cpenHem o
npennpuatusM, a B CILIA — no 27.
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Cozanne SKOHOMHYECKH PaJUKaIbHBIX 3aMKHYTBIX CHCTEM BOJIHOTO XO3SIICTBA — BeECbMa TpyAHasl 3ajaya.
CnoXHbId XUMHUYECKHI COCTaB CTOYHBIX BOJ, pPa3HOOOpasWe CONepKallMXCs B HUX COCAMHEHHUH JEIaroT
HEBO3MOXXHOH pa3paboTKy yHHBEpCaIbHOW O€CCTOUYHON TEXHOJIOTHUYECKON cXeMbl. MOKHO TOBOPHTH JIMIIEL 00
OOIIMX MPUHILIMIAX CO3aHUS U MPOCKTUPOBAHUS OECCTOUHBIX CXEM.

OcCHOBHBIE TIOJIOKEHHUS CO3/IaHUS BOJOOOOPOTHBIX CUCTEM:

1. Pa3paboTka HayyHO OOOCHOBaHHBIX TpeOOBaHMI K Ka4yeCTBY BOJBI, MCIOJb3YeMOW BO BCEX
TEXHOJIOTHYECKHX MPOIeccax U onepanusx. B momaBisionieM OONBIIMHCTBE CIlydaeB HET HEOOXOJUMOCTH B
WCIIOJIb30BaHUU BOJIbI IMTHEBOTO KAYECTBA.

2. MakcuManbHOE BHEAPEHUE CHUCTEM BO3AYIIHOTO OXJIAXKICHHS BMECTO BOJHOTO. 371eCh OOJBIIYIO pPOJIb
CBITpajio ObI BHEPEHUE arperaToB OOMIbIION eAMHUYHOW MOUTHOCTHU. [Ipy 3TOM BBICOKOIHEPTrEeTHYECKOE TETLIO
WCTIONIb3YETCSl Il TEXHOJIIOTUYECKUX IMeJiei, a HU3KOPHEepreTHueckoe — ais oborpeBa. Tak, Hampumep, B
pe3ynbTare BHEIPEHHs YCTAaHOBOK BO3AYIIHOTO OXJIQXACHUA Ha MPeanpusaTHsX HedTenepepadboTKu
notpediieHne BOAbl B cpeaHeM cokpatuiock Ha 110-160 mmH m>/rox (OMckmii HedTenepepadbaThIBAIONIUI
3aBOJI U Ip.).

3. Pa3memnieHue Ha NOPOMBIIUICHHBIX IUIOMIAASX KOMILIEKCAa TPOM3BOJCTB (TaKk  Ha3bIBaEMBIX
TEPPUTOPUATBHO-TIPON3BOACTBEHHBIX KoMILiekcoB — TIIK) nomkHO ob6ecrieuuTh BO3MOKHOCTH MHOT'OKPATHOTO
(KackaJHOT0) UCIIOIB30BAHUS BOJIbI B TEXHOJIOTUYECKUX MPOLIECCAX U ONEpPaLIUsIX.

4. TlocnenoBarenpHOE MHOTOKPATHOE HMCIOJB30BAaHUE BOJbI B TEXHOJIOTMYECKHUX OIEpalUsAX IOJDKHO IO
BO3MOYXHOCTH 00€CTICUUTh TOTyUeHUEe HEOOIBIIOro 00beMa MaKCUMATbHO 3arPSI3HEHHBIX CTOYHBIX BOJ.

5. HUcnonp3oBaHue BOABI AJII OUYUCTKHU ra3oB OT BOJOPACTBOPUMBIX COEIUWHEHHI 11€1eCO00pa3HO TOJIBKO
TOTJ1a, KOT/1a U3 Ta30B U3BJIEKAIOT, a 3aT€M yTHIM3UPYIOT LICHHbIE KOMIIOHEHTHI.

6. [IpuMeHeHne BOJbI 111 OYUCTKH I'a30B OT TBEPABIX YACTHI] IOITYCTUMO TOJIBKO B 3AMKHYTOM LIMKJIE.

MeToabl 04MCTKH BOAbL. Yucmole cmoyHble 600bl — 3TO BOJIbI, KOTOPHIE B MPOLIECCE YUACTHS B TEXHOJIOTHH
MPOM3BOJICTBA MPAKTHUUECKH HE 3arpsA3HAIOTCS M cOpOC KOTOPHIX 0€3 OYMCTKM HE BBI3BIBAET HaApPYLICHHIA
HOPMAaTHBOB KaueCTBa BOJBI BOJAHOTO 00bekTa. HopMaTHBEI €IMHBI M YTBEpKIeHBI [IpaBuiamMu OXpaHbl BOI OT
3arpsi3HEHUS] CTOYHBIMU BOJIaMU, IPUHATHIMH MUHBO1X030M, MuH3apaBoM 1 MuHpbioXo3oM B 1974 1. B 1996
r. Ha O6a3e PockomBoma u PockoMHuenp Ob1I0 co3nano MuHHCTEPCTBO MPUPOIHBIX pecypcoB PO. ITpunst psa
HOBBIX 3aKkOHOB Poccuiickoii ®Denepannu, KOTOPHIE 3HAYUTEIBHO MEHSIOT CIIOXKHUBIIYIOCA HOPMATUBHO-
MPaBOBYIO 0a3y U CHCTEMY YIIPABJICHUS U KOHTPOJISI B 00JIACTH OXPAaHBI OKPYKAIOIICH CPeIbl i PAIMOHATLHOTO
HCIIOJIb30BaHUSI IPUPOJIHBIX PECYPCOB.

3acpssHennvie cmoumvie 600bl — OSTO BOJBI, KOTOpPHIE B TIPOLIECCE HCIOIb30BAHUS 3arps3HIIOTCS
Pa3IMYHBIMM KOMIIOHEHTaMHU U cOpachIBatOTCsl 0€3 OYUCTKH, a TaKKe CTOYHbBIE BOJBI, MPOXOASIINE OUYUCTKY,
CTENEHb KOTOPOM HHUXKE HOPM, YCTAHOBJICHHBIX MECTHBIMM opraHamu ['ocynapcrBeHHoro komurera P® mo
oxpaHe okpyskarouei cpenpl. COpoc 3TUX BOJ BBI3BIBAET HapyllleHHE HOPMATHBOB KaueCcTBa BOJbI B BOJHOM
00BEeKTE.

[IpakTHyecku Bcerja OYUCTKAa MPOMBIIIJIEHHBIX CTOKOB — 3TO KOMIUIEKC MeTozoB. HambGomnee mmpoko
WCTIONIb3YETCS KOMOUWHAIMS MEXaHMYECKON OYMCTKH, HEUTpalM3allid TMPOMBIIUICHHBIX CTOKOB, WIIH
pEareHTHOM OYMCTKU, U OMOXMMHYECKOH OUYMCTKH. DTH OMNEpalldy OCYLIECTBIISIOTCS MPAKTUYECKH BO BCEX
KOMIUIEKCAX OYMCTHBIX COOPY)KCHHM, B TOM YHCIE M Ha CTaHIMSIX adpaldd TPU OYUCTKE OBITOBBIX
(KaHaTM3aIMOHHBIX ) CTOKOB. PaccMoTpuM ux moapoOHee.

1. Mexanuueckas ouucmka cmokoe

Croga OTHOCSITCA OTCTOM CTOYHBIX BOJ B CHELHUAJIbHBIX OTCTOWHHMKAX, B KOTOPBIX MPOUCXOJIUT OCENAHME
B3BEIICHHBIX YaCTHUI] HAa JHO OTCTOWHUKOB; cOOp He(TEmpOoayKTOB M APYTUX HEPACTBOPUMBIX B BOJE
KHUJKOCTEH C MOBEPXHOCTH CTOKOB YCTPOMCTBAMHU THIIA MEXaHUYECKHUX PYK U, HaKOHel, (UIbTpaius BOJ
yepe3 CJIoU recka NpUMepHO 1,5-MeTpoBOM TOJIIUHBI.

2. Xumuueckas, unu peazeHmnas, OYUCmKa

a) OnuH u3 BUAOB 00pabOTKM CTOYHBIX BOJl — PEAKIUM HeWTpanu3anuu. HelTpanuzamus — XuMHYecKas
peakius, Beaylas K YHUYTOXKEHHUIO KHCIOTHBIX CBOMCTB pPAacTBOpa C IOMOIIBIO IIEJIOYEH, a HIEJIOYHBIX
CBOWCTB pacTBOpa — C MOMOIIBbIO KUCIOT. [I0CKOIBKY XMMHUYECKast MPUPOIa OTXOIOB MOXKET OBITh PA3TMYHOM,
TO JUIsl HEUTpaJM3alliy OJTHOTO BHJIa OTXOJI0OB HEOOXOAMMO YMEHBIIUTh KUCIOTHBIE CBOMCTBA, a JIJISl APYroro
BHJIa OTXOJIOB — IIEJI0YHbIE CBOMCTBA. O CTENEHU KUCIOTHOCTH WX IIEJIOYHOCTH PACTBOpA CYAST MO BEJIMYNHE
BoJopoaHoro mokasarens pH. 3Hauenne BenmmunHbl pH pacTBOpOB pa3iMUHBIX BemiecTB kKoyeonetrcs oT 0 10
14. HeGonbine 3HaueHus pH cBUIETENBCTBYIOT O HATMYUU KUCTIOTHOM Cpebl.
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UToOBI KOHTPOJIUPOBATh PEAKIIMIO HEUTpATH3allUU, HAJI0 3HATh, KAKOE KOJMYECTBO KUCIOTHI WU IIEIOYH
HaJ0 N00aBUTH B PACTBOp Ui MOJyuyeHUs HeoOxoaumoro 3HaueHuss pH. s 3TOro HCHONB3YIOT METOJ
TUTPOBAHUS, IO 00BEMY U3PACXOJOBAHHOTO TUTPAHTA BBIYUCIISAS KOJMYECTBO OMPEIEIIEMOr0 BEIIECTRA.

Camyro IpOCTyX0 CHCTEMY OYMCTKM Ha OCHOBE PEAaKIUW HEWTpAIM3alU{d MOXKHO NPEICTaBUTh B BHUJE
M3MENFYCHHOTO U3BECTHSKA, HA KOTOPBIN BBUIMIM PACTBOP KUCIIOTHI, & 0CaJOK COOpaIu B OTCTOWHUK.

06) Peaknuu okucieHus-BocctaHoBieHus. Jo0as  peakiusi ~ OKHCIIEHUS-BOCCTAHOBJIEHMSI  €CTh
OJTHOBPEMEHHOE OKHCJICHHE OJIHUX KOMIIOHEHTOB M BOCCTaHOBIEHHE Npyrux. Hambomee pacmpocTpaHeHHBIE
OKHCJIUTENHN U BOCCTAHOBUTEIIU:

Oxucaumenu Bocemanosumenu
Kucnopon nnu Bo3ayx Xnopur

O30H Cynbdar Fe**
XJ10p, TUIIOXJIOPUT I'uapocynbdur
Ilepexuch Bogopoaa Jnokcup cepsl
[lepmanranat kanus CepoBoaopon

OngHrM W3 BaXXHEWIINX OKHCISIONUX AareHTOB SIBIISIETCS XJIOP, TOATOMY OOJBIIMHCTBO XUMHUYECKHX
orepanuii co CTOYHBIMH BOJaMU HAUYMHAETCS C XJIOPUPOBAHUS, YTOOBI BBICOKOTOKCHUYHBIA XJIOp K KOHILY
peareHTHOW O00pa0OTKM TOJMHOCTRIO yAamsyicss W3 BoAbl. OKHUCIUTENHHO-BOCCTAHOBHUTEIBHBIC PEAKIIUU
WCIIOJIB3YIOTCSA JUIS MIPEBPALLECHUS TOKCUYHBIX BEIIECTB B O€3BpPEIHBIE.

3. Buoxumuyeckas ouucmka

a) AspoOHasi GMOXMMHUYECKasi OYUCTKA — MUHEpaIN3alUsl OpraHMueCKOro BEIECTBA MPOMBIIIICHHBIX WU
OBITOBBIX CTOKOB, MPOMCXOMAIIAS B PE3yJIbTaTE €r0 OKUCIICHUS MPU COACUCTBUN adPOOHBIX MUKPOOPTaHU3MOB
(MHHEpanu3aTOPOB) B IMpOLIECCE HMCMOIb30BAaHUS MMM 3TOTO BEIIECTBA B KAayeCTBE HCTOYHHMKA MHUTAaHUS B
YCIIOBUSIX HHTEHCUBHOTO MOTPEOICHUSI MUKPOOPTaHU3MaMH PACTBOPEHHOTO B BOJIE KUCIOPOA:

CsH 1206 + 60, = 6CO, + 6H,0.

bb110 ycTaHOBIIEHO, YTO OPraHUYECKHE BEUIECTBA OMEPTBEBIIUX OPTraHU3MOB Pa3pyIIAIOTCS MO IeUCTBHEM
OaxkTepuid, eciu JJIsl HOCIEAHUX CO3/1aHbl COOTBETCTBYIOIINE YCIIOBUS, T. €. CBOEBPEMEHHO MOAAETCS KHCIOPO/
U Cpea-HOCHTENh OKAa3bIBACTCS OJIArONPUSTHOW HJsi Pa3BUTHS MHUKPOOPTaHM3MOB. B KkadecTBe cpenbl-
HOocuTeNs ObUT BBIOpAaH TMecuaHblil cioil TommmHon 1,5 M. JlocTynm kuciopona obecreunBaeTcsi ¢ MOMOIIBIO
BEHTHJIALIMM WIH ITyTEM €CTeCTBEHHOM Tru. CTOYHBIE BOJBI CIMBAIOTCS HA TPYHT TOJIKO B T€UEHHE 6 4acoB, a
octajbHble 18 yacoB oTBOAATCS Ha Onoxumuyeckue mporecchl. KynbTypa MUKpOOOB pa3BUBAETCS B BEPXHUX
CJIOSIX TeCKa.

OTOT METOJl OYUCTKH, Ha3BaHHBIH METOJOM KarejabHOW (MIbTpaIiH, BIIEPBbIE MCIOIL30BaH B MPOILLIOM
Beke (1866 r.) B Jlomgone. MeTon MO3BOJISIET NpPH HUCIOJNB30BaHUM | Ta TNecYaHOM MOYBBI OYUCTUTH
1,038~106n/c. CTOYHBIX BOJ, clienoBarenbHo, JloHaoHny B 1866r. mis O4YMCTKH 1,57'109J'I/C. CTOYHBIX BOJ
Heo0xoanMO ObLIO UMeTh 810 ra moaXoIsIUX 3€MENL. DTO CIUIIKOM OOJIBIIAS ILUIOIA/b.

VYcoBepiIeHCTBOBAHUE METO/a KamlelbHOTO (UiIbTpa — MEPHONALUOHHBIA (UIBTP — pa3OpbI3THUBaHUE
CTOYHBIX BOJ Ha MIacT mieOHsa. Hamboyiee mUPOKO cHcTeMa C MEPHONSIIHOHHBIM (UIBTPOM CTasia
MIPUMEHSITHCS, KOT/1a OBbLIIM IOCTUTHYTHI YCIIEXH B 00JIaCTH MOyYeHHsI IJIacTMacce ¢ 3aJJaHHbIMU cBoiicTBamu. B
COBPEMEHHBIX CHCTEMaX OYHUCTKM HAKOIUIEHHE OaKTepHaIbHOrO MaTepuaiga OCYMIECTBISIETCS Ha
IJIaCTMACCOBBIX JAMCKaX, CMOHTHPOBaHHBIX Ha Bpaliaromieicst ocu. J[MCKU HAMONIOBUHY MOTPYKEHbI B CTOUHBIE
BOJBI, IO MEpPE WX BpaIICHHUS OAKTEpUU MEPHOAMYECKH CHAOXKAOTCS MUTATEIBHOW CPEIOd U KHCIOPOIIOM.
Celiyac MeTO/ KarneabHOro (PUIbTpa UCIIONIB3YIOT TOJIBKO MIPH YCIOBUU JCIIEBOM 36MJIM U MSATKOTO KJIMMAaTa.

Haubonee yHuBepcanbHbIM cHOcOOOM OOpaOOTKM CTOYHBIX BOJ SIBISETCS 0OpabOTKa aKTHBHBIM HIIOM.
CrouHble BOJBI CMENIMBAIOT C WJIOM, OOpa30BaBIIMMCS B pe3yJibTaTe MPEABAPUTEIHHOIO OKHCIIEHHUS BOJ,
MO3TOMY CITOCO0 ¥ MOYYHJI TAKOE Ha3BaHHUE.

Kak u3BecTHO, Wi mpeacTaBisieT cO00H OrpOMHYIO MOIYJISIITUIO Pa3IMUHBIX OaKTEpHil, TPUOKOB M APYTrou
(braopel, mo0aBleHWE KOTOPOM K CTOYHBIM BOJaM TPUBOAUT K OBICTPOMY YCTAHOBJICHHUIO PAaBHOBECHS,
CIOCOOCTBYIOIIETO PA3IOKEHUIO OPraHUYECKUX BEIIECTB, B pe3ysibTare KoToporo obpasyrwTtcs CO, u H,O. Ilo
CYIIECTBY aBTOPHI HOBOTO CIoco0a 0OpaOOTKM W3MEHWJIM €CTECTBEHHBI OHOJOTHMYECKUN ITMKI TaKUM
0o0pa3oM, YTO CKOPOCTh MOTPeOJIeHHs] MUTATEIbHOIO BellecTBa (T.€., CKOPOCTh PA3JIOKEHUS OPraHUYECKOIro
BEIIIECTBA) YBEITUYMUIIACh HA HECKOJIBKO MOPSAIKOB. JlanbHelIee yCOBEpIIEHCTBOBAHIE ITOTO CIOoco0a CBsI3aHO
C pa3pabOTKON METOAO0B HAIJICKAIIETO YXO04a U MUTAHUS UCTIOIB3YEMON MOMYJISAIIMA MUKPOOPTaHU3MOB.
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AKTHBHBIH HIJ TPEACTAaBIseT co0O0i aMOphHBIH KOMIOHA ¢ MOBEPXHOCTHEI0 100 M>/I CyXOro BemIecTBa,
MMEET BHUJ OypO-)KENThIX MEJKHX XJIONbeB pasmepoM 3—150 MM, B3BemeHHBIX B Boje. B 1 r cyxoro una
comepxuress ot 10° 1o 10" mryk Gaxrepmii. IIpu 5TOM ONpEIeTCHHBINA B GAKTEPHHA CIIOCOOEH OKHCIATH
orpeziesieHHbIE BEUIECTBA.

Bakrepuu, Bxosmue B cOCTaB aKTUBHOTO MJIa, CIIOCOOHBI MepepadbaThiBaTh TOJIBKO TE€ CTOYHBIC BOJBI, U3
KOTOPBIX C(OPMUPOBAJICS 3TOT aKTUBHBINA Wil. [lo3TOMYy, eciii B cOCTaB OUMIAEMBIX MPOMBIIUIEHHBIX CTOKOB
OyAyT BBEICHBI HOBBIC BEIECTBA, HAIPUMEP IMPH M3MEHEHUH TEXHOJOIMU IMPOU3BOJCTBA, TO MOTpedyercs
BpeMsi, 4yTOObl OakTepuH, CHOCOOHBIE OKHCIUTh MMEHHO 3TH BEIIECTBA, Pa3MHOXWINCH B JOCTAaTOYHOM
KOJINYECTBE M CMOTJIM 00ECTICUYUTh HAWITYUIIyIO0 OYHCTKY.

Wuorga naxe NpUXOOUTCS 3aBO3UTh HAa BHOBbH CO3/1aBa€MOE€ NPEANpPUATHE AKTUBHBIM W C JPyroro
NPEaNpUsATHs, TJ€ OYMIIAIOTCS AHAJOTHYHBIE 1O COCTAaBY BOJBI M TJI€ B aKTHBHOM WJI€ PAaCHpPOCTPAHEHBI
HY>KHbIE BUJIbI OaKTEepuUil.

OOBIYHO KOHILIEHTPAIMIO aKTUBHOTO MJa MOJICPKUBAIOT paBHOM 2—4 1/1. B X0ae OYMCTKH aKTHUBHBIN WII
BpeMsi OT BPEMEHU BBIBOJAT U3 OUHCTHBIX COOPYKEHUH, TaK KaK €ro KOJM4ecTBO pacTteT. YacTh ero mnpu sTom
UCTOJB3YETCsl B KaueCTBE LIEHHOTO YIOOpPEHUs, €ClIi HeT TSDKEIBIX METaJUIOB, YacTh CTaOWIM3HUPYIOT, T. €.
00pabaThIBatOT M30BITKOM KHCIIOPOA JIJIsl yAAJIICHUS BCEBO3MOYKHON OpraHWKH, MPEOTBPAIas TAKUM 00pa3om
raueHue. YacTe mocTynaeT Ha aHa’ poOHOE pa3iokeHue. Anmnaparypa A a3poOHOW OMOXMMUYECKONH OYUCTKH
HPEICTABISAET COOOM TaK Ha3bIBAEMBIM aOPOTEHK, MIIM OKCHTEHK (puc. 4.5).

L . or .
Mopava XOARLLM
CTOMHBIX — ‘___ : :l > rassl
BOA
OTtxoanwme
Noaaua » t: Ob :1 —_—> BOAbI
BO3AyXa

Puc. 4.5. ITpunyunuasbHan cxema OKCUMeHRKa

06) Ana’poOHasi Omoxummuueckas ounctka. B ciyuae, ecnim BIIK HaMHOro BhIlle HOPMBI, a TaKXKe JUIS
ylaieHus U30bITKa aKTHBHOTO MJIa M OTXOJIOB CEIbCKOXO3SIMCTBEHHBIX MPOAYKTOB NMPHUMEHSIOT aHAa’POOHYIO
OMOXMMHYECKYI0 OYMCTKY B METAaHTEHKax (pPeakTop ¢ MEIIAIKOH U TeruiooOMeHHHUKOM). Ilpu sToMm

MCTOYHHKOM KMCJIOPOJIa B BOJIE CITy’KaT IPYMIbl KHCIOpoA0coaep amux anuonos: NOj ; SO, ; COJ .

B ocHOBe MeTaHOBOTO OpOKEHUS JICKUT CIOCOOHOCTH COOOIIECTB ONPEAECIECHHBIX MUKPOOPTaHHU3MOB B X0J1€
KHU3HENEATSIFHOCTH CHadaia B (pase KUCIOro BOJAOPOAHOTO OPOKEHHSI C MOMOIIBIO OAKTEPHl THIPOIN30BaATh
CJIOKHBIE OPraHUYECKUE COEIMHEHUs 10 0oJiee MPOCTHIX, a 3aTEM C MOMOUIbI0 METAaHOOOPA3YIOIMUX OaKTepHit
MpeBpaIaTh KX B METaH U B YTOJBHYIO KUCIIOTY .

[Tporiecc OKHMCIIEHUS—BOCCTAHOBJIEHUS — 3TO TEPEXO] AJIEKTPOHOB OT cyOcTpaTa-IoOHOpa K KOHEUHOMY
akuenrtopy. [mst a’poOHOI peaklMu KOHEYHBIM AaKIENTOPOM SIBISIETCS KHCIOpOA, a npu (epMmeHTanmu
(aHA®POOHOM OYMCTKE) — OPTaHUUYECKOE COCIMHEHHE, 00pasyroleecs B pe3yJIbTaTe «IPOCTOTO MePEMEIICHUS
BOJIOPOJIA U3 OJHOM OPraHUYE€CKON MOJIEKYJIBI B APYTYIO:

CgH 206 = 3CH3;COOH + 15 xkau;
2CH3COOH = 2CH4 + 2CO».

O6pa3ytomuiics raz cocrout u3 merana (65%) u CO3 (33%) u MoxeT ObITh UCIIOJIB30BAH I Harpesa Ao
45-55°C B caMOM MeETaHTEHKEe, IJleé MPOUCXOIUT aHa’dpoOHoe OpoxeHue. COpPOKEHHBIH OCAZOK HMEET
BBICOKYIO BIaXXKHOCTb (95-98%), ero yIioTHSIOT, CylIaT, 3aTEM UCIOJIb3YIOT B KaUeCTBE YJOOPEHUS WU, €CIH
€CTh TOKCUYHBIC IPUMECH, CIKUTAIOT;

OpHako He BCSIKME CTOYHBIE M IPUPOJHBIE BOJABI MOTYT OBITh OUMIICHbI OMOXMMHYECKHMHU METOIAMH.
HopwMme! Ha coniepkanne BPEIHBIX BEIIECTB B CTOYHBIX M MPUPOTHBIX BOAAX, MOCTYMAOIIUX HA OHMOJIOTHYECKHE
OYHCTHBIE COOPYIKEHIS, 110 HEKOTOPHIM MeTtamiam ciuexayromue: Al°T — 5 mr/m; Fe’™ — 5 mr/m; Cr®™ — 0,1 mr/i;
Mg** — 1000 mr/m.

He Bce oprannueckue BeniecTBa paziaraloTcsi Ha CTaHIUSAX OMOXUMUYECKOW OUUCTKU. Tak, MPaKTHUECKU He
paspymaercst OCH3MH, KpacuTenu, MasyT H Ap. OPQPEKTUBHOCTh OMOXMMHYECKONW OYHMCTKM Ha CaMBIX
COBPEMEHHBIX yCTaHOBKax cocTtaBiusieT 90% mno opranumdeckuM BemectBam u juimb 20-40% — 1o
HEOPTraHMYeCKUM, T. €. MPAKTHYECKH He CHIDKAeTcs coliecojepxanue. He MoOryT OBITh OYMILEHBI BOJBI,
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conepxamie 6onee 1000 mr/n penomnos, 300500 mr/n cnupToB, 25 Mr/n HEQTENPOILYKTOB, T. €. ISl MHOTHX
CiIy4daeB ATH MeTobl He 3¢ dekTuBHbL. B cpegnem 3deKTHBHOCTH aHadpOOHOTO METO/Ja COCTAaBJISET OKOJIO
40%. CpaBHUTENIbHAs OI[CHKA OYUCTKU CTOYHBIX BOJ| pa3IMYHBIMU METOJIaMH IIpeJICTaBleHa B Tabm. 4.2.

Taonanuua 4.2. OueHka OYHCTKHM CTOYHBIX BOJ
Pa3HbIMH METOJAMH

- Memod IIpoyenm yoanenus Obsem
owucmru | g e BIIK Bakmepuu | "oAy4enH020 una
meepdoe muna KIT (% oGsema cmoy-
seujecmeo Hbix 600)

Iepguunasn ouucmxa

Orcroit 40—-95 30-35 4075 0,1—0,5

XHMHUecKoe oca-

XKIeHue 7595 60—80 80—90 - 0,5—1,0

CnMB OYMILEHHBIX

CTOUHBIX BOX 35—80 25—65 4075 0,025—0,05
Bmopuynas ouucmra

Kanenbnas :

dunsTpauus 20—80 60—90 70—85 0,1—-0,5

O6pabortka aK-

TUBHBIM HJIOM 70—97 70—96 95—99 1,0—-3,0

[Tpouieccyl aHa’pOOHOM OYHCTKH MPOBOAST B CHEIUMAIBHBIX METaHTEHKax mpu Ttemmepatype 30-55°C,
BbLAenstonuiics metan CHy MokeT ObITh UCIIOIB30BaH JIJIsl HArpeBa METaHTEHKA.

Hampumep, B CIIHA npu aHa’poOHON OYMCTKE CTOYHBIX BOJ >KMBOTHOBOAYeckoro komekca (500 ronos
CBUHEI) 3a CYET CXKUTaHWs MeTaHa IOCJie aHa’pOOHOW OYHMCTKM KOMIUIEKC HE TOJBKO obOecrednBaeT cels
AJIEKTPOIHEPIUel, HO UHOTIa B JIETHEE BPEMsI MOKET Jlaxke mpozaBaTh ee. OOpasyromiuecs nocie aHa3poOHOi
OYUCTKH CTOYHBIE BOJBI MOTYT OBITh HCIOJB30BAHbI JUISl BBIPALIMBAHUS CHEIHUATBHBIX OJHOKIETOYHBIX
BOJZIOPOCJICH TUIA XJIOPEJUIbI, KOTOpPhIE B JajbHEHIIeM MOTYT OBbITh HCIOJb30BaHbl Ha KOPM CKOTY. Lluki
OKa3bIBACTCS 3aMKHYTHIM.

HeoOxomumo wuckath Takue cHocoObl JIMKBUAALMU OTXOAOB, KOTOpBIE JAlOT BO3MOXHOCTH IMOJy4YaTh
MOJIE3HBIE TPOMYKTHI, HANPUMEp, APOXKKH Ul BBINEYKH XJI€00-OYJIOUHBIX H3ACTUN U I HPOHM3BOJCTBA
STHJIOBOTO CHMPTA WIX JUIsl PEBpAIlleHUs] 0TXO0/A0B, 00pa3yloIIUXCsl IpU MepepadoTKe IPeBECHON ITyJIbIIbI, B
MOJIE3HBIA MPOIYKT.

4. Obeszapadicusariue 800vl

[Tocnenneit ctanueil MOArOTOBKY BOABI JUIS MUTHEBBIX U JAPYTUX HYXKI SBISETCS ee 00e33apaKuBaHue, T. €.
n30aBieHre OT OOJIE3HETBOPHBIX MHKPOOPTaHM3MOB, TaK KaK XOPOILIO M3BECTHO, YTO Yepe3 BOAY MOTYT
pacmpoCcTpaHsAThCS TaKHE CTpAIIHbIE 3a00JeBaHus, KaK XoJepa, OprourHoi TH}, MH()EKIMOHHBINA renaTuT U Ap.
MHuorue ronsl o0e33apaxMBaHUE BOJABI OCYIIECTBIISIIM C MOMOIIBI0 00paboTKH ee xyopoM. OIHAKO CTalo
W3BECTHO, 4YTO TOJMXJIOPUPOBAHHbIE OW(EHWIIBI SBISIOTCS SAaMU, MX HAXOAAT B OCHOBHOM B JKUpaXx.
Oxucnssice, OHU 00pa3yloT aOCONIOTHBIE SAbl — AMOKCHHBI. JleTanbHasi 1032 TUOKCUHOB B OpraHU3MeE IS
CBUHEH, KOTOpbIE SBISAIOTCS TecT-oObekTamu, — 10 MKr/kr ux Beca. Ho 3Ty no3y MoxxHO HabpaTh u
MOCTETIEHHO. DTO MPUBEJIO YYEHBIX K BBIBOJY, YTO XJIOPUPOBAHUE MOXKET ObITh BpeIHbIM. Bo MHOTHX cTpaHax
B 80-€ rojpl mepenuin Kk 00padoTKe BOAbI (PTOPHUPOBAHKEM, HO OKa3aJ0Ch, YTO OHO TOXke BpeaHo. [loaTomy BO
BceM Mupe U B Poccun Toxke 0TaroT mpeanouyTeHue 00paboTke BObl 030HUPOBAHUEM.

Buonornyeckas ounmcTKka HE MOXKET OOeCredYuTh OOECCONMBAaHUS CTOYHBIX BoJ. Kak u3BecTHO, BoJa
MMATHEBOTO KauecTBa JIOJDKHA conepxkaTh He Oosiee 1000 mr/n coneit, u3 Hux: xaopuaoB — 350 mr/i, cynasharon
— 500 mr/n. Heo6xoauMyo B TEXHUYECKHX LIEJSX MPECHYIO BOAY MOJIYYalOT METO/aMHU BBIJCNICHHS CONeH U3
CTOYHBIX U MPUPOJHBIX BOJ.

5. Cneyuanvhvie Memoovl 04UCTIKU 80ObL

Cy1iecTByeT MHOTO CHEIHAIbHBIX METOIOB BBIJIEICHUS COJIEH U3 IPUPOIHBIX U CTOYHBIX BOJ.

a) Jluctmmauus (BbIIApUBAaHKME) — XOPOLIO OCBOECHHBI M IIMPOKO IPHUMEHSAEMbIM MeToh. MolrHocTh
BBINMMAPHBIX YCTAHOBOK cocTaBiisieT 15-30 Thic. M B cyTkd. OJTHM W3 CaMbIX MOIIHBIX BBIITAPHBIX YCTAHOBOK
pacrioyaraioTcss Ha MPEeINpUATHSAX AaTOMHOW JHEPreTHKH, IJieé HEoOXOIUMO OIPECHEHHE MOPCKOHM BOJBI,
HanpuMmep, B T. llleByenko (peakTtop Ha OBICTPHIX HeWTpoHaX). OCHOBHBIM HEIOCTATKOM 3TOrO Crocoda
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sBisieTcst Oonbinoi pacxox suepruu — 0,020 ['kan/T. I'eoonpecHUTEIbHBIE YCTAHOBKH HEBEIHMKH 10 MOIITHOCTH
(<20 M’/c.), @ CTOMMOCTB OIPECHEHHS BEITHKA.

0) BeimopakuBanue. [Ipu MeIJICHHOM OXJIaXICHUU COJICHON BOJBI M3 HEE B MEPBYIO OYEPEIb BHIICSIOTCS
KPUCTAJJIUKU JIbJa, IPAKTUYECKU HE cojeprkaiue coieil. [lo cpaBHEHUIO ¢ IUCTWIUIALKEH BBIMOpAKHUBaHUE
HMMEET SHEPIreTUUECKUE, TEXHOJIOTHYECKUE, KOHCTPYKIIMOHHBIE TPEUMYIIIECTBA.

B) MeMOpaHHBII METOJI. DTO ANEKTPOIUATN3 U TUTIEPGUIBTPAITHS, WK OOpaTHBIM 0CMOC. DIEKTPOANAIINA3 —
COBPEMEHHBI METOJ| JEMUHEpATu3allid M KOHIICHTPUPOBaHUs pacTBOpoB. OCHOBaH Ha HaNpPaBIECHHOM
MepeHoce HOHOB JIMCCOLIMUPOBAHHBIX COJIEH B TOJIE MOCTOSHHOTO TOKA 4Yepe3 MOHCEIIEKTUBHYI0 MeMOpaHy U3
€CTEeCTBEHHOI'0 WJIM CHUHTETUYeCKoro Marepuana. Cxema aJeKTpoJuain3a mnpeacraBieHa Ha puc. 4.6. 3a
pyOexoM 3TOT METOJ MOJIyYMJI UIMPOKOE paclpocTpaHeHHe AJisi obecconnBaHus MOPCKOi Boabl. Hampumep,
ycranoBKa B JIusuu Ha 20 Thic. M°/c., B CIIIA — Ha 400 ThiC. M.

O6ecconeHHan BoaAa

H2N | T 2

2

KATOA (-)
KATUOHUT
AHUOHUT
AHO[ (+)

T T T (Na,SO, + Na CL)*

WcxoaHelih pacTeop

Puc. 4.6. Cxema 3rexmpoduaausa

Meton oOpaTHOro ocMoca — 3TO MPOLECC pa3feseHHsl BOAHBIX PACTBOPOB ITyTEM UX (DPMIIBTPOBAHUS uYepes3
MO TIPOHUIIAEMYI0 MEMOpaHy MOJ IeHCTBHEM JaBICHHS BbIIIE OCMOTHYECKOTO (10 6—8 MIIa).

ITponecc xapakTepusyercss HEOOJIBIIMMU YHEPro3aTpaTaMy. 3a pyOoeKOM OCBOEHO IPOU3BOJICTBO YCTaHOBOK
TIPOM3BOUTEIBHOCTEIO 10 1 ThIC. M’/c. Y Hac paGOTAIOT YCTAHOBKM MEHBIIEH MOIIHOCTH, HO €CTh pa3paboTKH
U IPOEKTHl Ha 0ojblIne MOUIHOCTH. OCHOBHBIE TPYJHOCTH 3TUX METOIOB — B CO3JIaHHM MOJIyIPOHHULAEMBIX
MeMOpaH U J1aBJIeHHUS.

r) MonHbiii 0OMeH. MeTosl MIMPOKO NMPUMEHSIETCSI BO BCEX CTpaHax Mupa. J[o HacTosIero BpeMEHU 3TOT
METOJ SIBJISIETCS OCHOBHBIM JUIsl IPUTOTOBJIEHUS IIyOoko obecconenHoi Boabl it ADC u TOC ¢ xorinamu
CBEPXBBICOKOTO M KPUTHUYECKOTO AaBiieHHs. Kpome TOro, MeTon MOHHOTO OOMEHa HIMPOKO HCIIONB3YEeTCs B
BOJIOOOOPOTHBIX LIMKJIAX Ha MPENNPUATUSAX JUIsI KOHLIEHTPUPOBAHUS M U3BJICUEHHS M3 CTOYHBIX BOJ| LIEHHBIX
KOMITOHEHTOB (HampuMep, TSKEJbIX METAIIJIOB).

OCHOBHOW HEAOCTATOK OOIIENPUHATHIX TEXHOJIOIMYECKMX CXEM HMOHHOrO0 oOMeHa — H30BITOK pacTBOPOB
COJIEH TIOoCIIe pereHepai HOHOOOMEHHBIX (GuiIbTpoB. Benuk pacxon Boabl Ha coOcTBeHHBIE HYX)IBI (20—60%
OT MPOU3BOAUTENBHOCTH). CyIlecTBYeT HEOOXOIUMOCTh YJaleHHs] OPraHMYECKUX BEIIECTB, 4TOOBI M30eXkKaTh
oTpaBieHMs] MOHUTaMHU. [l03TOMy HOHHBIM OOMEH ¢ OOJBIIMM JOMYIIEHHEM MOXXHO Ha3BaTb METOJOM
00eCcCOoNMBaHUsl CTOYHBIX BOJl, CKOPEE 3TO TEXHOJOTHMUECKUH NpUEM IOJIyYeHHUs BOJbl BBICOKOW CTEMEHU
OUHUCTKH.

OueHp MUPOKOE NMPUMEHEHHE 3TOT METOJ Hallesl B MpakTHKEe yMSIT4eHus BOJbI, T. €. M30aBlIeHUs ee OT
COJIEH IOCTOSIHHOM YKECTKOCTH.

6. Yoanenue ocmamounvix opeanuieckux eewecms

[Tocne OMOXMMHUYECKOH OYUCTKH MOTYT OCTaThCSl OpPraHWYECKHE BEIIECTBA, IUIOXO YCBaHMBacMbIe
MUKpoopranusMamu. Jlydmmii cnocod ux ynaneHus — aacopOLusi aKTHUBHPOBAaHHBIM YIJIEM, KOTOPBIH 3aTeM
pereHepupyeTcs Ipu HarpeBaHUH.

OOBIYHO CTOYHBIE BOJIBI MPOITYCKAIOT Yepe3 KOJIOHKU C aKTUBUPOBAHHBIM YIJIEM, TJie 00€CIeUeH KOHTAKT C
HUM B TedeHue 20— 40 muH. DTO BechMa H(PPEKTHBHBIN METOJ, MO3BOJSIOMINNA OUYUCTHTH CTOYHBIE BOJBI JI0
BIIK < 1 MrO,/a (mensie HopMbl 1o ['OCT). Annapartypa 11st IpMMEHEHHsI 3TOr0 METO/1a JOBOJIBHO MPOCTasl.

AncopOmusi aKTHBHPOBAaHHBIM yriieM dS(QeKTHBHa st OOJBIIMHCTBA OPraHUYECKUX COCTUHEHUH WU
UCHOJNb3YETCsl U1l OYMCTKU OBITOBBIX CTOKOB, *HMJKHX OTXOJOB MEPErOHKHM HEePTH, (PEHOIOB U JPYIUX
apOMATUYECKUX COEAUHEHHIA.

C uenbto mepexoja Ha Oojiee palMoHaTIbHOE MOTpeOeHHe BOJBI U COKpAIlEeHUs cOpoca 3arpsi3HEHUH B
BOJIHBIE OOBEKTHI Pa3pabOTaHbl ONTUMAIBHBIE HOPMBI U YKPYITHEHBI y/ACIbHBIC TTOKA3aTeIN BOIOTOTPEOICHHS
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U BOJOOTBOJA JUISl DAa3IMYHBIX OTpaciedl HapoOJAHOrO XO3SHCTBA C YYETOM COBEPILICHCTBOBAHMS
TEXHOJIOTUYECKUX ITPOLIECCOB.

BBeneHbl B 3KCIUTyaTalMl0 3aMKHYTBhIE CHCTEMBI BOJHOTO X03ficTBa Ha KpacHOZapckoM BHTaMHUHHOM
3aBoje, JIunenkoM MeTaurypruyeckoM KoMOuHare.

B 1996 r. B r. MockBe Obla MpoBepeHa BOJOOXpaHHAs JEATEILHOCTh Ha TEPPUTOPUH TOPOJA.
VY CTaHOBIIEHO, YTO K OCHOBHBIM HAapyLIECHUSM OTHOCATCS HEYIOBJIETBOPUTENIbHAS SKCIUTyaTallus U COCTOSHHUE
BOJIOOYHCTHOTO 000OpYA0BaHMs, OTCYTCTBHE DPa3peIICHUIl Ha CIEI[BOJOIONIL30BAaHUE, COPOC CTOYHBIX BOJ C
IIPEBBIIIEHUEM HOPMAaTHBHBIX IIOKa3aTeled. Y4YacTWIUCh ClIydad aBapUWHBIX M 3alIOBBIX BbIOPOCOB
3arps3HAIONIMX CTOYHBIX BOJ Ha penbed MecTHOCTH M B BojgoeMbl. B 1996 r. B Bojgoemsl roposaa Obu1o
copormieHo 1305 TeIC. T 3arpsA3HAIONINX BEmIeCTB (HE(PTEMPOAYKTOB, TSHKEIIBIX METAUIOB, HUTPATOB, XJIOPHUIOB,
B3BEIICHHBIX BEUIECTB U Jp.), HO 3TO IOYTH B 2 pa3a MeHbule, 4eM B 1995 r. KomnuecTBo 3arps3HAOIIMX
BemecTB, cOpomeHHbIx B 1996 1., cocrtaBiaser 22 HaumeHoBaHusa (T1abn. 4.3). KoawmdectBo BOJBI,
UCTOJIBb3YyeMOI B 00OPOTHO-ITIOBTOPHOM BOJIOCHA0KEHUH, PAacTeT HEJOCTAaTOYHO: JHIIb Ha 16 mpenmpuarusx
CTPOSITCSL OUMCTHBIE COOPYKEHUSI, & TAKIKE CUCTEMbI 00OPOTHOI'O BOJIOCHAOKEHUSL.

Ta6nuua 4.3. Konimuectso 3arpsa3HsIoOmmX BemweCTs,
cOpomreHHbIx B BogoeMbl r. Mocksbl B 1992—1996 rr.

Ne Tokazamenu Macca c6poca 3aepasnenus
n/n | saepaswenus, muc.m [0y T 1003 | 1o9g | 1995 | 1996
1 2 3 4 5 6 7
1 Hedrenpoayxoi 2,335 2,119 1,675 1,56 0,66
2 CITAB (cuHTeTHUECKHE
. MOIOLIIHE CPEACTBA) 0,200 0,421 0,338 0,39 0,428
3 Keneso 0,658 0,554 0,557 0,57 0,758
4  Mem 0,095 0,059 0,054 0,059 0,046
5 Luuk 0,608 0,154 0,217 0,160 0,206
6 ~ Huxem © 0,084 0,062 0,037 0,036 0,043
7"  Xpom 0,230 0,224 0,124 0,072 0,020
8 Hurparn 10,745 24,206 20,850 51,503 63,609
9 ANIOMUHUA 0,0004 . 0,083 0,220 0,16 0,094
10 Hurputsl 0,735 2,04 2,12 2,56 5,212
11 BIK 17,58 23,66 23,40 22,66 22,14
: Oxonvanue maba. 4.3
1| 2 [ 3 ] 4 [ s | 6 | 1
12 BssewleHHsle BewlecTBa 27,670 24,010 24,612 24,03 23,13
13 Cynnoarhl 128,2 1161 110,5 108,28 111,42
14 A30T aMMOHMIHBIN 28.88 17,99 17,72 14,172 13,552
15  Xnopunbi 232,00 185,70 164,49 146,89 144,58
16 - Cyxoit ocanok 1101,00 991,00 958,17 942,31 915,37
17+ ®eHon ’ - - - - 0,004
18  Docdop obuimii - - - - 2,626
19  Ceposogopoa - - - - 0,460
20 ®rop — - - — 0,00029
21 CsuHen , - - - = 0,099
22  MapraHen ) - — — - 0,212
Hroro . 3102,04 2776,56 2649,17 2541,71 1304,881

4.4. Oxpana surTocdepsbl

TBep/bIe GBITOBbIC OTXOB! H MX yTHIH3amus. OOuias miomaas cymu 3eMan coctapiser 149,1 MiH km”, 3
HUX TIPUTOAHBI sl oOuTaHus moaen 133 maH KM

OcHOBHBIE BUABI 3arpsi3HEHHs] TUTOC(HEpPbl — TBEpAble OBITOBBIE M MPOMBINUICHHBIE 0TXOAbl. Ha omHoro
KHUTEISI B TOPOJE B CPEIHEM IPUXOAUTCS B IO HMPUMEPHO MO 1 T TBEpABIX OTXOJO0B, MpHUYEM 3Ta LHdpa
€KETOJIHO YBEINYNBAETCS.

B roponax moa ckiagupoBaHue OBITOBBIX OTXOIOB OTBOAATCSA OOJBIINE TEPPUTOPUU. Y AT OTXOJBI
ClIeZlyeT B KOPOTKHE CpPOKH, YTOObI HE JOMYCKaTh Pa3MHOXKEHHsS HACEKOMBIX, TPBI3YHOB, MPEAOTBpAIIATh
3arps3HeHue Bo3lyxa. Bo MHOrux roposaax AeHCTBYIOT 3aBOABI IO NepepaboTKe OBITOBBIX OTXOOB, IPUYEM
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MoJIHas MepepadoTKa Mycopa MO3BOJISIET TOPOJly C HacelleHueM B 1 MIIH uenoBek moiydaTh B rox o 1500 T
MeTayla U MOYTH 45 ThIC. T KOMIIOCTa — CMECH, HCIOJIb3yeMOW B KadecTBe ynoOpeHus. B pesynbrare
YTHIIU3ALUNA OTXOJI0B TOPOJI CTAHOBUTCS YHUIIE, KPOME TOTO, 32 CYET OCBOOOKIAIOIINXCS TUIOMIAEH, 3aHITHIX
CBaJIKaMH, TOpOJ TOJydaeT JOMOJTHHUTENbHbIe Tepputopur. Hampumep, B MockBe k 1990 1. OBLIO
3apeructpupoBaHo 150 cBaok, W3 HUX TOJNBKO 3 — JaelcTByromue. YacTb HOBBIX KBapTajoB MOCKBBI
pa3MenieHa Ha TePPUTOPUH OBIBIIMX CBAJIOK, U MOCKOJIbKY BO BpEMSI CTPOUTEILCTBA €lle HE ObLIO MPABHIBHO
OpPTaHM30BAHHBIX TEXHOJOTHUH CBaJOK, TO B 3THUX palioHaX ropojaa HEOOXOIUM OCOOEHHO TIIATENbHBIM
KOHTPOJIb BO3/lyXa Ha MPUCYTCTBHE TOKCUYHBIX BEIIECTB.

[IpaBubHO OpraHMW30BaHHAs TEXHOJIOTMYECKAsh CBAJKA — 3TO TaKOe CKJIAJUPOBAHHME TBEPIBIX OBITOBBIX
OTXOJIOB, KOTOPOE MpelyCMaTpUBaET MOCTOSHHYIO, XOTS U OYEHb JIOJITOBPEMEHHYIO, MEepepadoTKy OTXOIOB
MIPU yYacTHUH KHUCIIOpOJia BO3IyXa M MUKpoopraHuzMoB. Ha puc. 4.7 maHa cxema 0€30MacHOTO 3aXOpPOHCHHS
OTXOJIOB, KOTOpasi MOKET IMOCIYXUTh WJUTIOCTpalliell K BBIIIECKAa3aHHOMY, XOTS OHa OTHOCUTCS K
MIPOMBILJIEHHBIM OTXOJ[aM, HO HMPUHIIMI CKJIAIUPOBAHUsI OTXO/0B, IIPEICTABICHHBIA Ha 3TOM cxeMe, Ha/IeKHO
obecrieunBaeT oxpany teppuropuu OC.

Dopora

Teepable OTXOAb

Konnekrop ans
cbopa aoxpesoit
BOAbI

1 3emnu haMGa

0 |
1 ’/7/ 7\)\ Cucrema

~ - KOHTpONA
/ 7% /// % P
7’ Haxnokn 0,01 4

Puc. 4.7. Cxema Gezonacnozo 3axoponenus omxodoe

Ha pucynke npencraBiieH paszpe3 6€30MacHOTO XpaHWIHIA, mocTpoeHHoro ¢pupmoit «Olin Chemical» s
pa3MeNIeHus] OTXOA0B MPOM3BOJICTBA XJIOpa | Iesioun co cBoero 3aBoja B Yapncrone (CILIA). JIlHo kamepsl
BBICTJIAHO CJIOEM 3€MJIM M HATpUEBOM OCHTOHHTOBOW TJMHBL. B 3TOM ke ciioe mpeaycMOTpeHa cHucTeMa
KOHTPOJIS JTIOOBIX yTEeUeK Pa3IMYHBIX BEUIECTB W3 COpachIBA€MbIX OTXOJOB. BbIlIe 3TOro ciiosi yioxeH erie
oIuH cijoi OeHToHWTa M 3emiun. 'TloBepx BTOpOro ciosi pa3MelleHa cucTeMa cOOpa JIMBHEBBIX CTOKOB C
HacocoM. [lomaBmiasi B OTXOABI J0XKAEBas BoJa COOMpPAETCs, OTKAUYMBAETCS W HAIPABISETCS B OYHUCTHBIC
yCTaHOBKH. J[JIs1 XpaHWINIL, TPeAHAa3HAYCHHBIX JUIS Pa3MELCHHUs KUIKUX OPraHUYEeCKUX OTXOJIOB, TpeOyeTcs
W30JISIIUST M3 CUHTETHMYECKHUX MAaTepualoB, a HE M3 TJIMHBL, IMOCKOJBKY dYepe3 IJIMHY B KOHIE KOHIIOB
MIPOUCXOJUT yTEUKa OPraHUYECKUX KHUIKOCTEN.

Ha 3aBose mo cxuranuio OBITOBBIX OTXOJIOB HapsAay ¢ 00e3BpeKMBAHUEM MPOMCXOAUT MaKCHMalIbHOE
yMeHbllleHne ux o0bemMa (10 90% wucxomHoro). OpHako HEOOXOIUMO YYHTHIBATh, YTO CAMH
MYCOPOCKHUTAIOIIME 3aBOJIBI MOTYT 3arpsi3HATh OKPY’KAIOUIYIO Cpely, MOSTOMY IMpPU HUX MPOEKTHUPOBAHUH
o0s3aTeNibHO  TIpeaycMaTpuBaeTcs ouucTtka BbIOpocoB B OC. IIpow3BOIUTENBHOCTh TaKUX 3aBOJOB IO
C)KMTaeMbIM 0TX0/aM MpHOIN3uTeNnbHO 720 T/C. MpU KPYTIOTOJUYHOM M KPYTJIOCYTOUHOM PEXHUMaxX paboThI.

B cenbckoX035SHCTBEHHBIX pailoHaX CTPOSATCS 3aBOJBI MO NepepaboTKe CTapoil MOJMITUIICHOBON IJICHKH.
Hanpumep, u3 coOpannoit 3a rox (6onee 1500T), ounmmeHHON OT Tps3u MiIeHKH moiydaroT 1300 T Tpyo,
KOTOpBIE UCIOJIb3YIOT B MEIHOPALMK U B KPYITHOIIAHEJIBHBIX JJOMaX.

B Slnmonuu, crpaHe BBICOKOW OBITOBOW KYJBTYpPBHI, HaJlaK€H COOp B CIEIMaIbHbIE KOHTEHHEPHI OTXOJIOB
MOJINATUIIEHA, KOTOPBIE 3aTEM IMPECCYIOTCS M M3 HUX CO3JAI0TCS OCTpoBa B THMXOM OKeaHE AJIsl 3aXOPOHEHHUS
HEYTUJIU3UPYEMBIX B HACTOAIEE BPEMSI OTXO/I0B (HApuMep, SAIEPHBIX OTXOJIOB).

Bo mHorux crpanax EBponsl BOIM3M OONBIINX Mara3uHOB yCTaHOBIICHBI KOHTEHHEPHI 111 OAHOK M Oy THIIOK
pasHoro 1era. CrienyuaiucThl MOJICYUTANN, YTO Ha COOpAaHHOM TakUM 00pa3oM ChIphE B TOPOJIE€ C HACEIEHUEM
0,5—1,0 MuIH YeTOBEK MOXKET B TEUEHHE Ir0/Ia padOTaTh CTEKOJbHBIN 3aBO/I.
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TBepable MpoMbILLIEHHBbIE OTXOAbI M MX Nepepadorka. B pesynbrare mpOMBINIIEHHON AESITEIBHOCTU
YeJIOBEKa MPOMCXOAUT 3arpsi3HEHHE IMOYBBI, YTO MPUBOAUT K BBIBOJLY M3 CTpPOSl 3€MEIlb, NPUTOJIHBIX IS
CEJIbCKOro X03sicTBa. OCHOBHBIE BHJIbI IPOMBIIIIEHHBIX OTXOJOB — ILUIAKU TEIUIOBBIX 3JIEKTPOCTAHLUN H
METaJTypruuecKuX 3aBOJIOB, MOPOJHbBIE OTBAJIbI TOPHOAOOBIBAIONINX MPEANPUATUH U TOPHOOOOTATUTENBHBIX
KOMOWHATOB, CTPOMTENbHBI Mycop H T.J. B ocoOyio Trpynmy BbLICISIOT 3arps3HEHHE ITOYBBI
He(TenpoayKTaMu M APYTMMU XUMHUYECKHMMH BellecTBaMH (B aBHAIMOHHON M JPYrHX TEXHOJOTHSX — 3TO
TBEpJbIE OCaIKU TallbBAHOBAHH U TPOAYKTHI TpPaBIEHHUS METAIIOB), KOTOpbIC MaryOHO BO3IEHCTBYIOT Ha
[TOYBEHHbIE MUKPOOPIaHU3MbI U KOPHEBYIO CUCTEMY PACTEHHM.

O0beM wu3BIIEKaeMOW W3 Help TOPHOM Macchl B Hallell cTpaHe cocTaBisieT cBbime 15 mipa t/rox. B
XO3S5IIICTBEHHBIN 000OPOT BOBJIEKAETCS OKOJIO TPETH BCEr0 MUHEPAJIHHOTO CHIPbs, a HA MPOU3BOACTBO FOTOBOM
MPOAYKLUUHU pacxomyeTcss MeHee 7% OOOBITHIX MOJE3HBIX HCKomaeMbIX. OUYeBHIHO, YTO HEJb3s 0e3 KOHIa
HapaluBaTh U 0€3 TOr0 KOJIOCCANbHBIE MOTOKU OTXO/I0B U MOy THBIX MPOTYKTOB.

B xenezoconepxamux nuiamax ariogaOpuK YEpHOM MeTalypruu, HampuMep, COAEPXKUTCS Ooublie
Keresa, 4eM B J00bIBaeMO# pyne. BmecTe ¢ TeM MpOMBINIIEHHOCTh CTPOMMATEPUATIOB U CTPOUHHIYCTPUS
JOOBIBAIOT U TOTPEOJIAIOT €XKEroaHo 3,5 MIIpA T HEPYAHOTO CHIPbs, OONbIIAst YacTh KOTOPOTO MOXKET OBbITh
3aMEHEHa OTXOJaMHu. XO3SWCTBO HallEd CTpaHbl HECET TakKe€ OrPOMHBIE TMOTEPH, CBA3AHHBIE CO
CKJIaIMPOBAaHMEM OTXOJO0B. B pe3ynbraTe TOJBKO Ha TPAaHCIOPTUPOBKY | T OTXOJOB M COJAEp)KaHHE OTBAJIOB
PacxoIyI0TCst OTPOMHBIE cpeicTBa (MpUOIM3UTENHHO OT 15 10 80 ThIC. pyo.).

CTpouTenscTBO KOMOWHUPOBAHHBIX MPOU3BOJACTB U  OTHCIBHBIX TEXHOJIOTMYECKHX YCTAHOBOK IIO
nepepaboTKe OTXOJ0B OCOOCHHO IIeJIeCO00pa3HO B MPOMBIIIUICHHBIX PalloHaxX ¢ OOJIBIION MOTPEOHOCTHIO B
CTPOUTENBHBIX ~ MaTepuanax, M3IeIusaX, KOHCTpyKuusx. Hampumep, MeTrogoM  KaTaaU3UpPOBAHHOM
KPUCTAJUIM3AllUK CTEKJa HAa OCHOBE JOMEHHBIX IIUIAKOB y HAC B CTpPaHE IMOJIy4arOT HUIAKOCUTAJUIbI. Beicokue
¢u3nKo-MexaHnYeckue U (PU3MKO-XMMUYECKHE CBOWCTBA IUIAKOCHTANIOB, B TIEPBYI0 OdYepenb HX
M3HOCOCTOMKOCTh M XMMHUYECKAsl YCTOMYMBOCTb, B COUYETAHUU C JEKOPATUBHOCTBIO JIENAIOT UX LEHHEHIIUM
CTPOUTENBHBIM MaTepuaioM. Tosbko B MOCKBE IUIaKO-CUTALT HALIE] IPUMEHEHHUE NIPU CTPOUTENNBCTBE TAKUX
M3BECTHBIX OOBEKTOB, Kak MaBWiIboH «Metamnyprus» Ha BBI[ (Bcepoccuiickuii BRICTABOYHBIM KOMILIEKC),
asponoprt LllepemerseBo, yHuBEpMar «MockBay, LIeHTpanbHbIN TOPOJCKON a3pOBOK3all U JIP.

['pynbl cTappix IIMH OT aBTOMOOWJIEH Pa3IUYHBIX MAapOK Ha TEPPUTOPHH YEXOBCKOro pereHepaTopHOro
3aBoja noJ MoOCKBOH — yke He CBajlKa, a CKJIaJ UICXOAHOIO CBIPbs Ul NIPOU3BOJCTBA PE3UHOBON KPOILKH U
pereHepara — IjIacTUYHOr0 MaTepHala, YaCTUYHO 3aMEHSIONIET0 KayuyK B Pa3JIMYHbIX PE3UHOBBIX WU3/EIUAX, B
TOM 4YHCIie U B HOBbIX muHaxXx. OJHa TOHHA pereHepara — MPOAYKTa MEepepabOTKU CTaphIX MOKPHIIIEK,
Mo3BOJISIET CAKOHOMUTH 400 KT CHHTETUYECKOTO KaydyKa.

Bce paszButhie cTpaHbl UMEIOT IJIAHBI [0 CO3/IaHUIO YUCTHIX (TaK Ha3bIBAEMBIX O€30TXOAHBIX) TEXHOJIOTHI.
Hanpumep, nporpamma no skonoruu npasurenberBa Hunepiaanaos qo 2000 r. npenycMmaTtpuBaia YMEHBIIUTh
KOJIMYECTBO OTXOJI0B, MOCTYIAIOMINX Ha cxuranue, ¢ 60 1o 35%, na 3axoponenue — ¢ 55 1o 10%.

B 1987 r. Konrpecc CIIA npuHsI NONPaBKY K 3aKOHY MO OMAcCHBIM M TBEPJIBIM OTXOJ1aM, 3aIllpelIaolly 0
3aXOpPOHEHHE OTXOJI0B 0€3 UX MpeIBAPUTEIbHOI 00pabOTKH 110 CaMbIM COBPEMEHHBIM TEXHOJIOTHSIM.

B kadecTtBe mprMepa MPOMBINIJICHHOW Mepepad0TKH TBEPABIX OBITOBBIX OTXOJOB Ha puc. 4.8 mpuBeacHa
CXEMa TEXHOJIOITMH UTAIbsIHCKON kamnaHuu «CopaiiH YeKKuHNY.
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TeepAbie ObITOBLIE OTXOAB!

ABTOMaTHYECKas COPTUPOBKa
(aapocenapauus, MarHuTHas cenapauus v Ap.)

v v v v
Xeneso Makynatypa Oprasnyeckii OTxoab!
v meTepuan
Tepmoobpabotka Muapopasbusarens r—————j C»mianue
v Menkas Kpynnas
npeccisarme Ouucrka - paKme Spaxns | Mpowsson-
a cTBO napa
Xeneso Penynenayua Fomorennsauma  pasuTaums
1 (pepMeHTauuA
B OpukeTax Crywemne .
Ouucrka
Al epmgxugu:'(eacxan " O6easoxnBaHue
05pabo Cywka
¥ MNponapka
BymaxHas QOuucrka B aBTOKNaBax
nacta v
Mponapka Cyuwka .
B aBTOKNaBax
Ouucrka

MNepemewwnsanue
c poGaskamn  WsmensueHune

Fpanynnposanné Ouuctka

Opranuyeckoe TpaynupoBahve

yaobpenune

Kopm ans
ckoTta

Puc. 4.8. ITpunyunuasras cxema npombluLiennol nepepabomyu
meepdbix GuimogsixX 0Mx0006

B Poccum B 1991 r. Opl1a pa3paboTana mporpamma, B KOTOPOW MPEAyCMAaTPUBAIICS B MEJIAX KOMIUIEKCHOM
nepepadoTKH MPHUPOIHBIX PECYPCOB H CHIPhs MEPEX0] Ha OE30TXOIHBIE U MAIOOTXOHBIC PON3BOACTBa. [Ipu
3TOM OO0ECHeUrBaIUCh HE3aBHCUMOCTh HKOJOTMYECKON JKCHEPTHU3bl U CO3JIaHUE KaJacTpa BTOPUYHBIX
pecypcoB [Uisi yuyeTa BTOPUYHOTO ChIpbs. OJIHAKO 3TOT MPOIECC B CBA3M C KOPEHHOW MEPECTPOMKONU caMoi
CUCTEMBI XO3SIIICTBOBAHMS CHJILHO 3aTATMBAETCS, YTO YCYryOJsieT MOJIOKeHHE C OXpaHOoW JuTochepsl Ha
tepputropuu Poccuu u ctpan CHI'.

KonTpoabHbie BOpochl

1. Kakue oCHOBHBIE BEIIECTBA SIBJSIOTCS 3aTPSI3HUTEISIMU OKPYKAIOIIEH CPeAbl B COBPEMEHHOM ropoje?

2. Kak MOXHO Kiaccu(puuupoBaTh aHTPONOIEHHBIE 3arps3HEHUs OKpyxkaromel cpeabl? [Ipusenute
MIPUMEPBHI.

3. Kakuie TOKCHYHBIE BRIOPOCHI SBIISIOTCS IPUOPUTETHBIMU 3aTrPS3HUTEIISIMU aTMOChEphI?

4. Yto Takoe «KUCITOTHBIE AOXKIW»? Kakue MeTopl MX yTUIIM3alid Bbl 3HaeTe?

5. Kakue TOKCHUYHBIE BEIIECTBA CO/IEPKAT BBIXJIONHBIE Ta3bl aBToMoOmIeii? Kak ux o6e3BpexuBaioT?

6. Uto Takoe cmor? Kakue crocoObl y1aneHus YaCTHI] TbIIK U3 BO31yXa BbI 3HAETE?

7. UTo TaKkoe «MapHUKOBBIN 3PpPexT»?

8. Kakue nzmeHeHus ruipocdepsl CBSI3aHbI C XO3IMCTBEHHOM NEATEILHOCTHIO YeloBeKa?

9. Kakue Meroasl OYMCTKU BOJIbI Bbl 3HaeTe? KakoBa mx mocienoBarenbHOCTh? KakoBa posib Kaxaoro us
9THX METOJIOB?

10. Uto Takoe peareHTHbIN MeTo1 0uncTKH BoAbl? [IpuBennuTe mpuMepsl.

11. Kakue nBa THmma OMOXMMHUYECKON OYNCTKY BOJEI BEI 3HaeTe? B ueM ux oTinngme?

12. Kak MokHO Ki1accu(puuupoBath TBEPAbIE OTXObI?

13. Kak pemarorcss mpoOiemMbl CO BCE BO3pacTAalOIIMMM TBEPAbIMH OBITOBBIMM OTXOJaMU Ha 3emiie?
[IpuBeauTe mpUMepHI.

14. Kakue nmpuMepsl yTHIA3AIIUU TBEPABIX MPOMBIILIIEHHBIX OTX00B BbI MOXKETE MTPUBECTU?

15. Kakue Bompochl ciemyeT peluTh YeIOBEUYeCTBY Jid coxpaHeHus Ouocdepsl 3emnu? [lpuBeaute
MIPUMEPHI YCIIEITHOTO PEUICHUS ITUX MPOOIIEM.
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I'naBa 5. OCHOBBI PAIMOHAJILHOTO IPUPO/IONO0JIb30BAHUS
5.1. OcHOBHbBIE MOHATHS

Ilpupooononv3oeanue — HenocpedcmseeHHoOe U KOCGEHHOE 8030€eliCMBUe Yel08eKd HA OKPYHCAIOWYIO cpedy 6
pesyrbmame 6ceil e2o OeamenvbHocmu. Payuonanbhoe npupooononv3osarnue — TUIAHOMEPHOE, HAYYHO
000CHOBaHHOE TMpeoOpa3oBaHUE OKPYKAIOMIEH Ccpeapl MO0 Mepe COBEPIICHCTBOBAHUS MaTepUaIbHOTO
MPOU3BOJICTBA Ha OCHOBE KOMIUIEKCHOTO WCIIOJNIb30BaHUSI HEBO30OHOBISIEMBIX PECYpCOB B  ITUKIIE:
MPOU3BOJICTBO — TMOTPEOJCHHE — BTOPUYHBIC PECYPCHl TPU YCIOBHH COXpPaHEHHsS] M BOCIPOM3BOACTBA
BO300HOBJISIEMBIX PUPOJIHBIX pecypcoB [31, 32].

W3ydenue mporeccoB, MpoTEKaloNmMx B Ouocdepe, W BIMSHUS HAa HUX XO3SMCTBEHHOW IEATEIBHOCTH
YeJIOBEKa TOKA3bIBACT, YTO TOJBKO CO3JAHHME DKOJIOTHMYECKH OE30TXOTHBIX M MAJOOTXOJHBIX TPOU3BOICTB
MOJKET TPEJAOTBPATUTHh OCKYJCHUE MPUPOIHBIX PECYPCOB U JETpalallii0 MPUPOIHOM cpeibl. X03siCTBEHHAS
NEeATCIIEHOCTh JIFOJICH JIOJDKHA CTPOUTHCS TIO0 TIPUHITUIY TPHPOTHBIX SKOCHUCTEM, KOTOPBIE 3KOHOMHO
PacXOIYIOT BEIIECTBO M SHEPTHIO M B KOTOPBIX OTXOJbI OJHUX OPraHU3MOB CIYXaT CPENOW OOMTaHUS LIS
IPYTHX, T. €. OCYIIECTBIISACTCS 3aMKHYTHIH KPyrooOOpoT.

B XX B. dYenmoBeuecTBO B pe3yjbTaTe HAYYHO-TEXHUYCCKOH PEBOJIIONMHU TPHUILIO K CICAYIOIIEMY
TEXHOTEHHOMY KPyroo0opoTy BemiecTB (puc. 5.1).

Kazanock Obl, cerojHs BCeM SICHO, YTO BPEMs «IIOKOPCHHS MPUPOAB» OE3BO3BPATHO IMPOILIO W HAYAJICS
MeproJl TITyOOKOTO, 3aWHTEPECOBAHHOTO IMO3HAHHS €€ 3akoHOB. OIHAKO Ha MPaKTHKe O0OBEMBI OTXOJOB B
CTpaHe PacTyT B JBa-TpU pasa ObIcTpee, YeM OOBEMbI MPOM3BOJCTBA W YHCICHHOCTh HacesjcHus. JlaBuHa
OTXOJIOB 3arpsi3HAET MPUPOJTY, UX BPEIHBIC TOKCUYHBIE KOMITOHEHTHI 3aCOPSIOT 3€MJII0, BO3IIyX, PEKH, MOPS H
o3epa. [IpuunHa KpoeTcs B CHIOMHHYTHOW BBITOJIE JUJISi TPOHM3BOACTBA. HO pa3yMHBIH YelIOBEK HE ITOJKCH
CUHTATh BBITOJOW YHUYTOKCHHE BCETO JKHBOTO, «O0€3yMHOE MPOKHTAHUE» PECYpPCOB, HE TOIBKO CBOMX, HO H
MpUHAISKAINX OyaynuM mokoneHusM. ClieqoBaTenbHO, MPUIILIO BpeMsi KOPEHHBIM 00pa3oM U3MEHHUTH caM
MTOJIX0]T K TIOHSITHIO BBITOJTHOCTH, KOTJIa p€Yb HIET O IPHPOIOTIOIH30BAHUH.

® '
| Cb6op v nepepaboTka |
Ob6esBpexusanue
WU 3axXopoHeHue
Puc. 5.1. Texnozennoiii kpyzooGopom eeugecms:
C — nepBHYHOE Chipbe; P — paccenBaHMe B okpyxalolleii cpeae; O — orxoasi;

BMP — BropuyHbie MaTepHanbHbie pecypcesl; BC — BTOpHYHOE ChIpbE;
HO — HeyTMIM3UpYyeMBbIE pecypchl

Hcxonss W3 CKa3aHHOTO MOXHO CGOpPMYJIMpPOBaTh Haubojiee o0OIIee ONpeCICHUE pPAUUOHATbHOZO0
RPUPOOONONB3OGAHUA — DTO CUCHEMA 63AUMOOCUCMBUs 00ujecmea u Npupoosvl, NOCMPOEHHASI HA OCHOBE
HAYYHLIX 3AKOHO8 NPUpoObl U 8 HAUOOIbULEl CMEeneHy 0meeuaowas 3a0a4yam KaKk pazeumus npou3eoocmaa,
Mmak u coxpamenusi ouocgepul.

M3 cxembl TEXHOTCHHOTO Kpyroobopora BemiecTB (puc. S5.1) BHUAHO, YTO B OTJIMYUE OT MPHPOTHBIX
KpyrooOOpOTOB OH HE3aMKHYT BO MHOTHX YaCTSIX.

5.2. Be30oTX0AHBIE M MAJIOOTXO/HbIE IPOU3BOACTBA

TepMuH «0€30TX0/1HAsE TEXHOJOTHUS» BIEpPBbIE NMpeanokeH poccuiickumu yueHsiMu H.H. CemeHOBBIM 1
N.B. IletpsinoBbiM-CokonoBeiM B 1972 1. B psne crpan 3anaaHoit EBponsl BMecTo «Mano- u 0e30TX0Hast
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TEXHOJIOTHS» TPUMEHSETCS TEPMHH «UUCTas WM Oojiee 4YHUCTas TEXHOJIOTHs» («pure oOor more pure
technology»).

B cootBerctBuu ¢ pemennem EDK. OOH u ¢ [lexnapanueil 0 MaloOTXOIHOM 1 0€30TXOIHON TEXHOIOTHUAX
Y UCIOJIb30BAaHWU OTXOJOB MNpHUHATA Takas (popmynupoBka O6ezorxomuoit texnonoruu (bOT): «be3zoTxomHas
TEXHOJIOTHSI €CTh IPaKTHUYECKOe IPUMEHEHHE 3HaHUM, METOJAOB M CPEACTB C TEM, YTOOBI B pamKax
noTpeOHOCTEN dYenoBeka obOecrneyuTh Haubosiee paluoOHaIbHOE MCIONb30BAHUE MPUPOTHBIX PECYPCOB H
SHEPTUM U 3alUTUTh OKPY KaIolyto cpeny» [21].

B nurteparype BcTpewaroTcs M Apyrue TEPMHUHBI, HallpuUMep, «Oe30TXO0JHAasi TEXHOJOTHYecKas CHUCTeMay
(BTC). Ilon BTC nonumaeTtcst Takoe OTAEIbHOE MPOU3BOJICTBO UM COBOKYITHOCTh MPOU3BOJICTB, B PE3yIbTaTE
MPAKTUYECKON JEATEIbHOCTH KOTOPBIX HE MPOUCXOIUT OTPULIATEIBHOIO BO3ACHCTBHSI HA OKPYKAIOLIYI0 CpPEay.
B onpenenennu 6e30TXOJHON TEXHOJOTMM IOJIPa3yMEBAeTCS HE TOJBKO NMPOU3BOACTBEHHBIH Mpolecc. ITo
MOHATHE 3aTPAaruBaeT U KOHEYHYI0 NPOAYKLHIO, KOTOpas JOHKHA XapaKTepU30BaThC:

® JIOJTUM CPOKOM CITy>KOBI U3/IEIHH,

® BO3MOKHOCTbKO MHOI'OKPAaTHOI'O MCIIOJIb30BAHMSI,

® IIPOCTOTOM PEMOHTA,

® JIErKOCTBIO BO3BPAIICHUS B IPOU3BOACTBEHHBIN IIMKJI WIIM TIEPEBOJIA B SKOJIOTUYECKH OEe3BpeIHYI0 (hopMy

IIOCJIE BBIXOJ1a U3 CTPOSI.

Teopust 6€30TXOAHBIX TEXHOJOTHUECKUX IMPOILECCOB B PAMKAX OCHOBHBIX 3aKOHOB IMPHPOJOIOIB30BAHHS
0a3upyeTcs Ha IBYX MPEINOChUIKAX:

® UCXOJHBIE MPUPOJHBIC PECYPCHI HOJDKHBI JOOBIBATHCS OJUH pa3 IUis BCEX BO3MOXKHBIX MPOAYKTOB, a HE

KaKIbIN pa3 71 OTAENIbHBIX;
e C03/1aBaeMble€ MMPOIYKTHI MOCJIE UCIIOIB30BAHUS 10 MPSIMOMY Ha3HAUEHUIO JIOJKHBI OTHOCUTENIBHO JIETKO
IIPEBPAILATHCS B UCXOHBIE JIEMEHTHI HOBOT'O MPOU3BOJICTBA.

Cxema Takoro Imporecca — «CIpoc — TOTOBBIA MPOAYKT — cbipbe». Ho Kaxaplil aTam 3Toi cxeMbl Tpedyer
3aTpaT SHEPruu, MPOU3BOJCTBO KOTOPOH CBSI3aHO C MOTPEOJIECHHUEM MPUPOAHBIX PECYPCOB BHE 3aMKHYTOM
CUCTEMBI. BTOpBIM MpensITCTBHEM IOJHOM 3aMKHYTOCTHM IIpoLEcca SIBISETCS H3HOC MaTepUalioB, MX
paccenBaHue B OKpy:xarouiei cpene. Hanpumep, nonroe, Ha NpOTSKEHUA MHOTUX CTOJIETUM, MCIIOJIb30BaHUE
TaKUX METAJUIOB, KaK cepedpo, CBUHEL, IIMHK, MEb U Jp., U UX PACCEUBAHHE B MIPOIIECCE ATOTO HCIIOIB30BAHUS
B OC mpuBenmn K TOMY, 4YTO CPOKM HX HCUEpPHAHUs M3 3E€MHBIX HEIpP COCTaBISAIOT, COIJIACHO CBOIY
MeXAyHapoAHbIX porHo3oB «Mup B 2000 roay», BCEro ouH-/1Ba AECSTKA JIET.

[TonsiTne O0€30TXOMHOW TEXHOJIOTHMH YCIOBHO. [log HHMM TMOHHUMAETCs TEOPETHYECKHUU TIpeaesl WIH
npeaesbHas MOJIeNb POU3BO/ICTBA, KOTOpasi B OOJIBIIMHCTBE CIy4aeB MOXET ObITh pealn3oBaHa HE B MOJIHOM
Mepe, a JIMIIb YacTHYHO (OTcCioja — manooTxomHas texHonoruss — MOT). Ho ¢ pa3ButueM COBpeMEHHBIX
HaykoeMKkux TexHoioruid BOT momkHa OBITH peann3oBaHa Bce C OONBIIMM HPUOIMKEHHUEM K HICATbHOM
MOJIEJH.

Kputukn xoHuenmuu O€30TXOIHOTO TPOU3BOACTBA YTBEPXKAAIOT, CCBHUIAACh Ha BTOPOM 3aKOH
TEPMOJAMHAMHKHU, YTO KaK SHEPTUI0 HEJb3s IOJHOCTHIO MEPEBECTH B pabOTy, TaK U ChIPhE HEBO3MOKHO
MOJTHOCTBIO TIepepadboTaTh B MPOAYKThI IPOU3BOJACTBA U OTpeOseHus. C 3TUM HENb3s COTTIACUTHCS, TOCKOIIBKY
peyb UAET, MPEeXKIEe BCEro, 0 MaTepuu U O 3eMile KaK OTKPBITOM CHUCTEME, a MAaTepUI0 — MPOAYKIHUIO B
COOTBETCTBUM C 3aKOHOM COXpPaHEHHs BEIIECTBA W DHEPrUU BCErJa MOXKHO Ipeodpa3oBaTh CHOBa B
COOTBETCTBYIOIYI0 mponaykuuio. [lpumepamu cioyxar 0e30TXOAHO (PYHKIHMOHUPYIOUIME MPUPOJIHBIE
9KOCUCTEMBI.

Nmeercst m apyrasi KpaHOCTb, Korja Bce paboThl, cBsizaHHBIE ¢ oxpaHo OC OT NpOMBINIIEHHBIX
3arpssHeHuii, otHocAT Kk BOT m MOT. Heo0XonumMo NOMHHTB, YTO OIEHKA CTENEHU OE30TXOJHOCTH
MIPOU3BOJICTBA — OYEHB CJIOKHAA 3a/1a4a U €JUHBIX KPUTEPHUEB ISl BCEX OTPACIIe MPOMBIIIJIEHHOCTH HET.

B 11e110M KOMIUIEKCHBINM TOJXO0/ K OLIEHKE CTETIEHH 0€30TXOJHOCTH MTPOU3BO/ICTBA IOJKEH 0a3UpOBaThCS Ha:

® yyeTe HE CTOJBKO O€30TXOJHOCTH, CKOJIBKO CTENEHH HUCII0JIb30BAHUS TPUPOIHBIX PECYPCOB;

® OIIEHKE IMPOM3BOJCTBA HAa OCHOBE CaMOro OOBIYHOIO MaTepHajpHOro OanaHca, T. €. Ha OTHOIICHUU

BBIX0/1a KOHEYHON MPOAYKIIMU K Macce MOCTYMUBILErO ChIPhs U MOy (padpuKkaToB;
® OMmpeAeNeHUuH CTeNeHu Oe30TXOJHOCTH IO KOJIMYECTBY OTXOAOB, OOpPa3yIOIIMXCS Ha EIUHUILY
IPOIYKIUH.

s TOYHOTO OmpeAeneHUs] CTENeHH OEe30TXOIHOCTH HEOOXOAMMO BBEACHHE TMOMPABKM HAa TOKCHMYHOCTH
0TX0/10B. HEBO3MOXKHO COMOCTaBNISATH TOJBKO IO MAacce, HalmpHMep, OTXOAbl COJOBOIO IMPOM3BOJCTBA U
oTpaboTaHHBIE PACTBOPHI TAIbBAHUYECKUX 11EXOB. JIJI CPaBHUTEIHLHOTO aHATN3a PA3NIUYHBIX TEXHOIOTUYECKUX
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CXE€M OJHOTHITHBIX MPOHM3BOJICTB, BBIMYCKAIOUINX TMPOIYKIMIO OJHOTO M TOTO € BHJA, HAa CTaIWHd HUX
MIPOEKTUPOBAHMSI BIIOJIHE MOXKET OBITh UCIIOIB30BaH MOMPaBOYHBIM KOA((OULIIMEHT Ha TOKCUYHOCTH OTXO/IOB.

Jns pacdyera »HEPreTHUECKUX 3aTpaT CielyeT paccMaTpuBaTh SHEPrOEMKOCTb MPOAYKLIHUH C YYETOM
Kod(ppurmeHToB 0€30TXOAHOCTH. TOJBKO B 3TOM ClIydae MOXKHO TMOJYYUTh OOBEKTHBHBIN TOKa3aTelb
0€30TXO/IHOCTH paccMaTpUBAEMOro Npou3BojcTBa. Macmrtadsl 3arpszHeHus OC 1npu  IpoOU3BOJICTBE
anekTposHeprur Ha TOC 4yacTo TaKOBbI, UYTO MOTYT CBECTH K MUHUMYMY T€ SKOJIOTMYECKHE MPEeUMYIIECTBa,
KOTOpbIE YJaeTcs IOCTHYh NIPU COBEPILIEHCTBOBAHMHM OCHOBHOTO IpPOW3BOACTBA. Hampumep, B IIBETHOM
METaJUTypriuH O CTENEeHH OE30TXOTHOCTU CYIAT M0 KOA(P(GUIMEHTY KOMIUIEKCHOCTH MCIOJB30BaHUs ChIPbs (BO
MHOTHX ciydasx oH mpesbimaer 80%). B yrienoOsiBaromieil MpOMBIIUIEHHOCTH NPEANPHUITHE CUUTACTCS
0€30TXO0THBIM (MAJIOOTXO/IHBIM), €CJIU ATOT KO3PPUIIUEHT He peBbIIaeT 75%.

5.3. OcHOBHBIC NIPUMHIMIIBI CO31AHHUA 0€30TX0HBIX NIPON3BOACTB

OCHOBHBIE IPUHIUIIBI CO3/IaHUS O€30TXOIHBIX MPOU3BOJCTB 3aKIIOYAIOTCS B KOMIIJIEKCHOM HCIIOJIb30BaHUU
CBIpBS, CO3/IaHUM NPUHLUIHUAIBHO HOBBIX U COBEPUICHCTBOBAHMU JACHCTBYIOIIMX TEXHOJIOIHH, CO3JaHUU
3aMKHYTBIX BOJO- U ra30000pOTHBIX LIMKIJIOB, KOOIEPUPOBAHUM MPEANPUITUN U CO3JAHUU TEPPUTOPUATBHO-
IIPOU3BO/ICTBEHHBIX KOMILJIEKCOB.

1. Komnnexcnoe ucnonvzoganue cuoipbi. OTXOIbl TPOU3BOACTBA — OSTO HEUCHOJIb30BAaHHAs WU
HE/IOMCIIONIb30BAaHHAsE 1O TEM WM WHBIM MpUYMHAM 4YacThb chbIpbsi. [losToMy mpoGrieMa KOMIUIEKCHOTO
UCIIOJb30BAHUS ChIPbsl MMEET OOJbIIOE 3HAUYEHHE KaK C TOYKU 3PEHUS JKOJIOTHMH, TaK U C TOUYKH 3PEHMS
9KOHOMHUKH.

Heo6x01umMocTh KOMIUIEKCHOTO UCHOJIb30BAHUS MPUPOJHBIX PECYPCOB IUKTYETCS, C OJHOM CTOPOHBI, BCE
YBEJIUYHBAIOLIUMHCS TEMIIAaMU POCTa 0OBbEMOB MTPOMBILUICHHBIX MPOU3BOJICTB, 3arPSI3HAIOIINX OKPYKAIOIIYIO
cpedy, a ¢ Jpyrod — HEOOXOOMMOCTBbIO 3KOHOMHOI'O HMX PacXOAOBaHMs, IMOCKOJIBKY 3amachkl OCHOBHOTO
MHUHEPAJILHOT'O ChIPbsl OFPAaHUYEHBI, a LIEHBI Ha HEro HenpepblBHO Bo3pacTatoT. C 1992 no 1996 rr. nensl nouru
Ha BCE ChIPbEBBIE MaTepHaJIbl BEIPOCIN Oosiee 4yeM B 2 pa3a. B cBoro ouepenb pocT LieH YCKOPsIET BHEAPEHHUE U
pa3paboTKy MAJOOTXOAHBIX H O€30TXOJHBIX TMPOM3BOJACTB, IIOCKOJIBKY pPACHIMPSIOTCS TpPEAeNbl HX
HSKOHOMHUYECKOH PEHTa0EIbHOCTH.

HcrouHnkamMu 0TX0/10B SIBJISIIOTCS:

® TPUMECHU B ChIPbE, T. €. KOMIIOHEHTBI, KOTOPbIE HE UCHOJB3YIOTCS B JIaHHOM MpOIecce s MOJy4eHUs

TOTOBOT'O MPOJYKTA;

® HEIOJIHOTA MPOTEKaHUs MPoLecca, OCTATOK MOJIE3HOI0 NPOIYKTa B CHIPHE;

e 11000YHbIE XUMUYECKHE PEAKIINH, IPUBOAIINE K 00pa30BaHUIO HEUCIIONb3YEMbIX BEIECTB.

PanyonanbHOE ~ KOMILJIEKCHOE ~ HCIOJB30BAaHUE  CBIPbSl  MO3BOJSIET  YMEHBIIUTH  KOJIWYECTBO
HE/IOMCIIOJIb30BAaHHBIX BEILIECTB, YBEJINYUTh ACCOPTUMEHT FOTOBBIX MPOJYKTOB, BBIIYCKaTh HOBBIE MPOMYKTHI
13 TOM YacCTH ChIPbsI, KOTOpask paHblle YXOIMIa B OTXO/bI.

XapakTepeH NpuMep LBETHOW METaJUTypruH, e IOCTOSHHO PACTET KOJMYECTBO AJIEMEHTOB, U3BICKAECMBIX
13 MHUHEpaAIBHOTO ChIpbi. M3 90 smemeHTOB, 00Hapy>XKeHHBIX B Onocdepe 3emitu, IpeANnpUsSTHIMHA IIBETHOM
METaJUTyPriH U3BIEKAINCH!

Too Yucno snemenmos
1913 15
1930 20
1940 24
1960 63
1970 74
1980 82
1990 88

N3 menscomepkammx pyl, B COCTaB KOTOPBIX BXOIAT 25 3JEMEHTOB, H3BIekaercs 21 snemenrt. U3
MOJUMETANTAYECKOTO ChIPhSl M3BJICKAIOT 18 37eMEeHTOB M Tony4arT Oonee 40 BUAOB TOBapHOW MPOAYKIIWH.
Jlo7st TOIe3HBIX JIEMEHTOB, U3BJICKAEMbIX U3 TPUPOTHOTO CHIPhS B IIBETHOW METALTYPTHH, — OJTHA M3 CAMBIX
BbIcCOKMX U gocturaer 80%. IloBelieHMe BbIXOAA MPOAYKTa HA KaXKIOW CTaAWU TMpollecca MPUBOIAUT K
YMCHBIIICHUIO KOJIMYECTBA OTXOJOB M YBEIMYCHUIO KOMIUIEKCHOTO WCIIOJIB30BaHUS CHIPhS. PamukampHOE
CpPEICTBO MPOTUB MPOTEKAHUS TTOOOYHBIX PEAKIUH — N3MCHEHUE TEXHOJIOTHH.

2. Co30anue npuHYUNUAIbHO HOBLIX U COBEPUICHCIBOBAHUE OCUCBYIOWUX MEXHON02Ull (cXxem). DTO OUYCHb
BOXHBIM 3Talml B TEXHOJOrMH. Hampumep, B OCHOBY CO3JaHHsT aTOMHOM MPOMBIIIJICHHOCTH ITOJIOKEHBI
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MPUHLIMIIBI, HCKIIOYAIOIINE 3arps3HEHHE OKpYXKarolled cpeapl WIM 3HAYMTEIbHO CHIpKaromue ero. Ha
npennpusTu Atommaiia «PooH» BbICOKa HAJEKHOCTh BCEX TEXHOJOTHYECKHMX CXEM M HOBBIX METOJIOB
3aXOpOHEHMsI OTXOAOB. B uepHON MeTalmypruu co3JaHa HOBas TEXHOJOTMYECKas CXEeMa, I103BOJISIOIIAs
COKpATUTh 3arps3HEHHE CPEIbl — IPSIMOE BOCCTAHOBJICHHE XKeJle3a.

3. Coz0aHue 3aMKHYmMbIX 6000- U 2a30000pomHublx Yuxka0g. C MO3UIMHA HKOJIOTHYECKON 0e30macHOCTH U
HAJEKHOCTH HE MEHEee Ba)XHOW Mpe/CTaBiseTCs 3ajayda MO CO3JaHUI0 3aMKHYTBIX BOJO- M Ta30000pOTHBIX
uukioB. Hanpumep, Ha [10 «Tynauepmer» opraHM3oBaH 3aMKHYTBHIA ra30000pOTHBIM IMKII, pa3paOOTaHHBIHN
st pou3BojAcTBa cynepdocdarapix u  Apyrux (GochopHBIX yaoOpeHud, UYTO TMO3BOJAECT H30ekKaTh
3arps3HEHUs OKpY Kaloliel cpeabl PTopuIaMu.

4. Koonepuposanue npeonpusmuti, co30anue meppumopuaibHO-npoU3BO0CMEEHHbIX KOMNIekcos. B
OOJIBIIIMHCTBE CIy4aeB OTXO/bI OJJHOTO NMPOU3BOACTBA SBISIOTCS CHIPHEM JJIsl APYTUX MPOU3BOACTB. B cBs3M ¢
9TUM MpejiaraeTcsi caM TEPMHUH «OTXOAbD» 3aMEHUTh Ha «IPOAYKTHl HE3aBEPUICHHOI'O MPOU3BOACTBa». [Ipu
9TOM OCHOBHAs 3aJla4a COCTOMT B M3BICKAHWU BO3MOXHOCTEH Ul MPUMEHEHUS MPOLYKTOB HE3aBEPILIEHHOTO
MPOM3BOJICTBA B JIPYTHUX MPOM3BOJCTBAX WJIM OTPACISIX HAPOJHOTO XO3AWCTBA, KOTOPHIE MOIJIA OBl CTPOUTH
CBOIO JIEATENIBHOCTh HA HUX KaK Ha BTOPUYHBIX MaTepUalbHbIX pecypcax. Hanpumep, B bpasunuu u3 otxonos
MIPOM3BOJICTBA CAXapHOTO TPOCTHHMKA IMOJYYalOT CIUPT, UCIOJIb3YEMbIil B KauecTBE TOIUIMBA ISl ABUTaTesei
BHYTPEHHETO CTOPAHHUS.

Bbonbmias pabota NpoBOAUTCS B pa3IUYHBIX CTPaHaxX IO CO3JaHHUIO TaK Ha3bIBaEMbIX «0aHKOB OTXOJOBY, T.
€. 10 CHCTEMaTH3allid OTXOJOB pA3JIMYHBIX OTpPAcCied IPOMBIIIJIEHHOCTH, HalpUMEpP, XUMHUYECKOM,
He(pTEeXUMHUECKOM OTpaciield, MeTaJUTyPIHH.

Haubonee OnaronpusTHble BO3MOXHOCTH [UIS MEXOTPACIEBOTO KOOIEPHPOBAHUS CKIIAJBIBAIOTCS B
YCIOBHSX TEPPUTOPHATBHO-TIpon3BOACTBEHHBIX KoMIuiekcoB (TIIK). Camplii 3¢ (eKTUBHBIN THIT OpraHU3aIuN
IIPOU3BOJCTBA — COYETAHUE MEKPANOHHON CIIEUAIN3allH ¢ BHYTPUPANOHHON KOOIIEPALIMEH.

5.4. be3oTxoaHoe oTpedJieHne

OOBIYHO POOIEMBI SKOJIOTUU U PECYPCOCOEPEIKEHUS CBS3BIBAIOT C JEATEIBHOCTHIO MPEANPUITHH, YITyCKast
W3 BHUAY, YTO pa3IMYHBIE PECYpChl TMOTPEONAOTCS B ObITy. OO0BEMBI MOTPEOISIEMBIX HACEICHUEM
MaTepHalIbHBIX OJar ¥ pecypcoB BecbMa 3HAUYMTENbHBL. Hampumep, COOTHOLIEHHE MEXIY MOTpPeOICHUEM H
HaKOIUICHHEM B HAITMOHAIBHOM JIOXOJIe COCTaBIseT mpumMepHo 3/4 : 1/4. Caemyer Takke OTMETUTh TCHICHIIHIO
OTIEPEKAIOIIETO POCTAa 00BEMOB OTXOI0B MOTPEOICHUS IO CPABHEHHIO C OTXOAaMH MTPOMBIIIIICHHOCTH.

[Tytu mepexona k «0€30TXOAHOMY THUITy MOTPEOJICHHUsD HMEIOT CBOU OcoOeHHOCTH. OnaHa M3 HHUX
3aKJII04acTCd B TOM, YTO OTpaCiiu, O6CHy)KI/IBaIOH_II/Ie HACCJICHUC, HAUMCHCC «TCXHOJOINYHbD)» B OTHOIICHHHU
6e3orxonHoctu. lloMMMO TOro, uYTo MarepuajgbHble IEHHOCTH B 3THUX OTpPAcisSX paccpeOTOUYEHBI B
COOTBETCTBUU CO CIIOXKHBIICHCS CUCTEMOMN paccelieHus 0 TEPPUTOPUHU BCEH CTpaHbl, 00HEMBI 00pa3yIONIUXCS
OTXOJIOB Y KOHKPETHBIX MOTpeOuTeNel BecbMa HE3HAYUTENbHbI, @ CaMU OTXOJbl OYEHb Pa3HOPOIHBI U
MHOTOKOMIOHEHTHBI. [lojiojkeHre OCIOXKHSAETCS TeM, 4To cepa MOTpeOieHUs] B TOpa30 MEHBIIEH CTETeHH,
yeM cdepa NpoW3BOACTBA, MOAMACTCS JKOHOMHUYECKOMY peryinupoBaHuio. Cdepa mnoTpelieHHs Bceraa
OPHUCHTHPOBAHA HAa KOHKPCTHBLIX .HIO,Z[GI\/JI, JKUBYHIUX B COOTBCTCTBUU C MHOTI'OYUCJICHHBIMU HAIIMOHAJIbHBIMHA
TpaauLUsAMU, OCOOCHHOCTSIMU PETHOHOB, YPOBHEM KYJIBTYPHI U T.1.

TakuM 00pa3oM, JOCTHKEHHE PallMOHAILHOTO MCIIOJIB30BAHUS PECYPCOB B cepe MoTpeOIeHUS — CIOKHAs
npoGyieMa U ee pelieHrne MOXKeT ObITh JOCTUTHYTO C IMOMOIIBIO MEp, YCIOBHO Pa3/esieMbIX Ha JIB€ OCHOBHBIC
rpymnmnbl.  IlepBas oObeaMHSET Mepbl, NpPEANpPUHHUMAEMBbIE B OTpACiAX OOLIECTBEHHOTO OOCTY>KUBaHHS
(7KOHOMHUYECKOE PETYIMPOBAHKE), BTOPasi — MEPHI BOCIIUTATEIBLHOIO XapaKTepa, HalpaBlieHHbIE Ha BHIPA0OOTKY
y KaXIOro TpaXIaHWHA CO3HATENLHOTO OTHOIICHHWS K MOTpeONsieMbIM pecypcaM  (peryiupoBaHUe
BocnuTanueM). Ha mpakTtuke 3TH Mepbl HOCST KOMIUIEKCHBIM XapakTep, B3aMMHO JAOIOJHAA Ipyr JApyra.
BHGI[peHI/IC HOBBIX TCXHHUYCCKUX pemeHI/Iﬁ, C NIOMOIIBIO KOTOPBIX AOCTHUTACTCA S3KOHOMUA PECYpPCOB, NOJIKHO
COTIPOBOXKAATHCS UX MPOMAraHAON U CO3IaHUEM YCIOBHIA JUISl LIMPOKOTO MCIIOIb30BaHUS.

Hanpumep, ogauM u3 Hambolsiee UCHOIB3YyEMbIX PECYPCOB JUIsl OBITOBBIX HYKI SIBIISICTCSI MUTHhEBAs BOJA.
JKWIHIHO-KOMMYHAJIBHOE XO3SIMCTBO HAPSAMY C MPOMBIIUIEHHOCTBIO M CEIBCKUM XO3IMCTBOM — KPYITHEUIIIHIA
HOTpGGI/ITeHL BOJBI. CHCLII/IEUII/ICTBI noacyuTaid, 4YTo BOHOHOTpCGHeHI/IC B pacdyeTe¢ Ha OJHOI0 IKHUTCJIA,
TOJTB3YIOMIETOCs BOAONPOBOIOM, cocTaBisieT 200—240 ii/c., a moap3yromerocsi, 00pa3HO TOBOPS, «BEIPOM» —
tonbko 2040 n. Yame Bcero moTepu BOABI BBI3BAHBI TEXHUYECKHUMH HEMOJAJKaMH, HapyUICHUSIMH
OKCILTyaTaluu BOAOIIPOBOAOB M T.H. Peun HOCT, B 4aCTHOCTHU, O HCUCIHPABHOCTAX 060py,I[OBaHI/I$I, yYTEUKax
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BozAbl U3 TpyO. Kpome Toro, MHOro muTheBO BOABI pacXOAYETCs HE MO Ha3HAUEHMIO, HApUMEp, Ha IOJIMB
3€JICHBIX HACAXKJICHUM, U T.J.

Jlnist perieHrs: BOMpoca pallMoOHAIBHOTO BOJOIOIB30BaHUS HEOOXOAMMO HajaJuTh TUIATEIbHBIN y4eT BCei
pacxoayeMoil BOJbl U ONEPATUBHO YCTPAHITh TEXHUUECKHE HETIONAIKU B cUcTeMax Bojio-obecnieueHus. O Tom,
YTO BO3MOXXHOCTH [UIS 3TOTO €CTh, CBUAETEIbCTBYIOT 3HAYUTEIbHBIC PA3IMUUs B YPOBHE MOTPEOICHUS BOJIBI
MEXy pa3lIMYHBIMU FOPOJIaMU U PETMOHAMHM CTPaHbl, a TAK)XKE JTOCTUTHYTHIM YPOBHEM MOTPEOICHHS BOJBI B
pszne pa3BuThIX rocyaapcts. Hampumep, B MockBe HauunHas ¢ 1997 r. Bemercss paboTa MO yCTaHOBIICHHIO
BOJIOCYETYMKOB B MHOTOKBApPTHUPHBIX JOMax Hapsiay ¢ BBeaeHHMeM B cTpod B 1994 r. cranumuum «Pocay,
OCYILIECTBIISAIONICH KOHTPOJIb BOJONPOBOAHOM Bosbl 0 70 mokasarensim 30 pa3 B cyTku. Takum oOpaszom, s
obecrieueHns palMOHAILHOTO MOTPEOIICHUST BOABI HEOOXOIUM KOMIUIEKC Mep, OOBEAMHSIONIMN MPOTpPecc B
00J1aCTH KOHOMMKH, OPTaHU3aLMU U TEXHHUKH, JTOTIOJIHEHHBIN MpOyMaHHON 3()()EeKTUBHONW BOCIHMTATEILHON
paboToH.

Bce 310 B MonHOM Mepe OTHOCUTCS M K MOTPEOJICHUIO IPYTUX BUAOB PECYpCOB, B YaCTHOCTH, TOILIMBHO-
sHepreTHueckux. Hampumep, noTpeOiieHHEe HIIEKTPOIHEPTUHM Ha OBITOBBbIE HYXKIbl B IOCIETHEE BpPEMs
exeronHo ysenuuuBaercs Ha 10%, B TO e BpeMs OIBIT NOKAa3bIBAa€T, YTO TAKOE YBEIMYEHUE HE BCEI/a
onpaBaaHo. OJHUM W3 HAMNPABICHUA SKOHOMHUHU AJIEKTPUYECKONW HHEPIHHU SIBISETCS MACCOBBIM BBITYCK
OBITOBOI TEXHUKH, 00ECTIEUNBAIOLICH pallMoHaIbHOE OTpediieHue 31eKTposHeprun. Hanpumep, 3ameHna napka
OBITOBBIX XOJIOAMJIFHUKOB Ha 0o0jiee SKOHOMHMYHBIE MOJENU (C YCOBEpIICHCTBOBAHHOM TEMJIOU30JISAIUEH,
aBTOMATHYECKUM OTTaWBaHHEM) TO3BOJIMJIA CHU3UTh MOTpeOIeHne 31ekTposHeprun. Ilepexon Ha «3uMHEe» U
«JIETHEE» BpPEMsl, MO3BOJISIOIIMN JIydllle MCHOJb30BaTh «CBETJIBIE» Yachl CYTOK, B ILIEJIOM IO HApOJHOMY
XO3SIICTBY J1a€T SKOHOMHIO OKOJIO 3 MipJ KBT-u a1ekTposHepruu B roj, Ha 3—4 MilH KBT-4 CHM)KaeT UKOBBIE
Harpy3Ky SHEPrOCUCTEM.

B mpunsroit OOH «BceMupHoOli cTpaTernu oOXpaHbl NPUPOIBI», B YAaCTHOCTH, 3amucaHo: «Mbl He
YHACIEIOBAIA 3€MIII0 HAIIMX OTIOB. MBI B3sUIM €€ B JOAT Yy Hamux aerei». [[o03ToMy MMEHHO MPHUHIUIT HE
OpaThb «B3aiiMBl Y TIOTOMKOB» JIOJDKEH CTaTh OMPEACIISIONINM MPU NMPUHATUU BCEX 0€3 MCKIIIOYCHHS PELIeHUN
10 BOIIPOCAM HCIIOJIb30BaHUSI IPUPOJIHBIX PECYPCOB.

KonTpoJbHBIE BOPOCHI

1. B yem oTiM4KMe TEXHOTEHHOT'O KPYTrOBOPOTa BELIECTB OT OMOT€OXMMHUYECKUX KPYTOBOPOTOB BEIIECTB B
npupone?

2. OTnnyaeTtcs JIM TEXHOTEHHBIM KPYTrOBOPOT BEILECTB B Pa3BUTHIX U B pa3BUBaromuxcs crpaHax? Eciu na,
TO B YEM 3TO OTInYue?

3. Kem BBCACHBI TCPMHHBI «663OTXOI[HBIC TEXHOJIOTHU» U «MaJIOOTXOIHBIC TEXHOIOTUI»? HpI/IBGIII/ITe
AQHAJIOTHU 3TUX TEPMHUHOB, PUHATHIE B aHTJIOS3bIYHBIX CTPAHAX.

4. Kakue 0OCHOBHEIE MNPUHIOUIIBI CO3JaHUA 6€3OTXO,Z[HLIX 1 MaJIOOTXOHBIX IMTPOU3BOACTB BaM W3BECTHBI?

I'maBa 6. Dxogornyeckuii MEeHeIKMEHT
61 HOHHTI/IC, l'[pe)IMeT % | q)yHKIII/I]/I IKOJOI'NYECCKOIo MEHECIKMECHTA

Ikonozuueckum menedyicmenmom (OM) nazvigaemcs bezonachHoe ynpasieHue npupooOHuIMU NPoYeccami,
Komopoe onpeoensemcs Kak OUON02UYeCKUMU O0COOEHHOCMAMU 00beKma YNpAaeieHus, max U COYUalbHO-
9KOHOMUYECKUMU 803MONCHOCMAMU ynpasadiowe2o [13].

Ilpeomemom DM siBIIeTCS MPOIECC YMPABICHUS COBPEMEHHBIM IMPOM3BOICTBOM, KOTOPOE OOECIeYnBaET
couetanne 3()PEKTUBHOCTH MPOU3BOJACTBA C OXpaHOil okpyxkaromei cpeasl (OC), B TOM dYHCIE CpPebl
0o0UTaHMs YETIOBEKA, U C PAIIMOHAILHBIM UCIIOJIb30BAHUEM MTPUPOTHBIX PECYPCOB.

B ycrnoBusix COBpeMEHHOTO SKOJIOTHMUYECKOro KpH3uca cTparerueii DM sBiseTcss HaydHO OOOCHOBaHHAS
HAIPaBJIICHHOCTh PA3BUTHS CHCTEMBI «4eJIOBEK—Orochepay, Beaymas K KOIBOIIOINH IPUPOILI U 00IIECTBa, HA
OCHOBE KOTOPOIi pa3padaThIBAIOTCS METOAOJIOTHYECKHIE U OPTaHU3AI[IOHHBIE OCHOBBI YIIPABJICHHS.

Konkpernsie pynkumun OM:

® VIPaBJICHUE COCTOSTHUEM MPUPOTHBIX SKOCHCTEM;

® yIpaBJICHUE COCTOSTHUEM COIMOTIPUPOIHBIX CUCTEM;

® yIpaBJICHHE COCTOSTHUEM U HCIIOJIH30BAHUEM MPUPOIHBIX PECYPCOB;

e yMpaBJeHHE BOCCTAHOBIECHUEM 3alacOB MIPUPOIHBIX PECYPCOB;
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® YIpaBJICHHE MPOLIECCAMHM AHTPOIOTEHHOTO NaBJICHUS Ha MPHUPOAY (pErysiupoBaHHE MPOLIECCOB POCTa
HapoJIOHACeNeHus, ypOanu3anuy, 3arpssHerns OC 1 UCTOTb30BaHUS OTXO0B IPOU3BOJICTBA).
Undpactpykrypa OM (cMm., Hampumep, [13]) BkiIO4YaeT OCHOBHBIE (DAKTOpPBI, ONpEeIesIouIe
0JIaronpUSITHYIO OOCTAHOBKY ISl €70 OCYIIECTBICHUSI:
e (hopMHpOBaHHE HOBOTO MHUPOBO33PEHHUS, B KOTOPOM OyayT mpeolianaTh 3KOJIOTUYECKUE TPUOPUTETH U
[IEHHOCTH;
pa3BUTHE HKOJIOTHYIECKOT0 00pa30BaHus B HANIPABICHUH OBIaJieHUs OM;
MOHUTOPHHT 3KOJIOTUYECKHX CUTYallnH;
WH(POPMAITMOHHOE ¥ HAYYHO-METOI0JIoTHIecKoe obecnieueHne DM
npaBoBoe obecrieuenue OM;
pa3paboTka o0IIeit cTpaTeruu pa3BUTHI OOIIECTBA;
SKOHOMHUYECKOE U (hMHAHCOBOE 00OecIeueHue.
OcHOBHBIE MPUHIIUITBEI MEHEKMEHTA!
e 0IOpa Ha HKOJIOTMYECKOE CO3HAHUE U IKOHOMHUYECKOE MOTUBUPOBAHHE;
IpeaypeIuTeIbHOCTh U CBOEBPEMEHHOCTh PEIICHUS MPOOIEM SKOJIOTHYECKOTO Pa3BUTHS;
OTBETCTBEHHOCTD 32 DKOJIOTHUECKHUE MOCIIEICTBUS BCEX YIIPABICHUECKUX PEIICHUN;
UHTETPaIs YIPaBICHUS YKOJIOTHUECKUMHE MPOIIECCAMU;
MIOCJIEIOBATEBHOCTD (HETIPEPBIBHOCTD, TIOATAITHOCTH) PEIICHHSI TPOOJIEM 3KOJIOTUIECKOTO Pa3BHUTHSI.

6.2. CounonpupoaHasi IKOCHCTEMA KaK 00bEeKT IKOJIOTHYEeCKOr0 KOHTPOJIsI

3a 3,5 mupa JieT cymiecTBoBaHUSL OMocdepbl BhIPAOOTAICs MEXaHU3M MOIJICPKAHUS SKOJOTUYECKOTO
PaBHOBECHS] €CTECTBEHHBIX JKOCHUCTEM. JKoj02uyeckoe pasHosecue €CTh HE UYTO WHOE, KaK COXpaHEHHE
MPUPOJHOM, €CTECTBEHHOW 3KOCHCTEMBbI B OIpPEAEIECHHOM COCTOSSHUM B TEUYEHHE XapaKTEpPHOIro MJs Hee
BpeMeHH (Hampumep, s 6nocdepsl — B paMKax T€0JIOTHYECKOro nepruoja). ITo paBHOBECHE COXPAHSIIOCH 10
TOSIBJICHUS B UCTOPUHM KU3HHU Ha 3emuie pona Homo. B ero nosznueiimeit dopme — Homo sapiens, BOSHUKIIEH
okono 40 ThIC. JNeT Hazal, ObUT M300pPETeH HOBBIM CMOCOO MPUCTOCOOIEHUS K Cpele — M3MEHEHHE CPEelbl.
Crnoco0, KOTOpOro He 3Hajl HU OAMH >KMBOM OpraHU3M, CYIIECTBOBABLIMI 10 TMOSBICHUS 4YellOBEKa. DTUM
CrocoOoM sIBUJIACh KyJIbTypa.

Uro wmeHsiercss B 3TOM (opme MO CpaBHEHHIO €O cTapoil? B ecTecTBEHHBIX 3KOcHCTEMax HUIET
HEMOCPEACTBEHHBIN 00MEH MEXy JKUBBIMU OpraHM3MaMU U HEKUBOI mpuponoil. Ho mo mepe ncropuieckoro
pasButus Homo sapiens Mexay OJTUMHM JIByMs 4YacTSIMH 53KOCHCTEMbl BCTPAauMBaeTCs MOCPEIHUK,
KOHTPOJIUPYIOITUI €CTECTBEHHBIN OOMEH. DTHM MOCPEIHUKOM SIBIISICTCS UETIOBEYCCKUN pa3yM.

ITo mMepe pa3BuTHA pa3yM INPOHHMKAeT B OOMEHHBIEC MPOIECCHl B 9KOCHCTEME M Mpeodpa3yer ux. Ilpu stom
MEHSIETCSl XapakTep oOMeHa, OH CTaHOBUTCS OOYCJIOBJIEHHBIM, 3aJaHHBIM, YMBIIUIEHHBIM. PyKOBOJCTBYSICH
MHPOBO33PEHUEM, YEJIOBEK JEHCTBYET LEJICHANpPABICHHO. B pe3ynbraTe 4YenoBe4EeCKOW JesTEIbHOCTH
€CTECTBEHHbBIE IKOCHCTEMbI TPaHCHOPMUPYIOTCS B COLIMOMPHUPOJIHBIE 3KOCUCTEMBI, COCTOSALINE U3 HEXKUBOM
MPUPOJIBI, KUBOM MPUPOJLI U HE MPUPOABI — KYJIbTYphl. YETOBEK MCHOJIB3YET 3aKOHBI U CBOMCTBA MPUPOJbI
MPOTUB HEE K€ caMoil, 3aJaBas MPHUPOAHBIM IpolleccaM Te€ HampaBieHHs, (opMy U TemImbl MpPOTEKaHUS,
KOTOpbIe TpeOytoTcst eMy. Ha 0cHOBE 1MO3HaHHBIX 3aKOHOB IMPHUPO/IbI YEIOBEK YCTAHABIMBAET CBOE TOCIIOJICTBO
HaJ Hel u obecrevynBaeT ero ¢ momouibio Tpyna. Ho Tpyn — 3To He TOJBKO BeIuKoe Oiaro AJis 4esoBeKa,
ocBoOoMBIIIEE €r0 OT pabCKOM 3aBUCMMOCTH OT MpHUpPOAbl. Tpya Kak MOIIHOE CPEICTBO BO3JCHCTBHSA Ha
MIPUPOHBIE MPOIIECCH TaUT B ce0e U APYyrylo cTopoHy. M3 ¢dakrtopa co3uaaTenbHOro OH MPH OMpeeIeHHbIX
YCIIOBUSIX MOXKET IMPEBPATUTHCS B CBOIO MPOTUBOIOIOKHOCTh — Pa3pyIIMTEIbHBIA (aKTOp, OCOOCHHO B YaCTH
pazpyuenus OC.

B ycioBusix yenoBedeckon AESITEIbHOCTH 3KOJOTNYECKOE PABHOBECHE CTAJIO BBICTYIIATh KAK COOTHOLIEHHE
PECYPCHO-IKOJIOTHYECKUX BO3MOXHOCTEH MPUPOABI M XO3SMCTBEHHBIX MOTpeOHOCTEH dYenoBeka. M ecnu B
€CTECTBEHHON CHUCTEME IPOUCXOAUT CAMOPETYJISALNS, CAMOHACTPAUBAHUE BCEX IOJCUCTEM 3KOCHCTEMBI, TO B
COLIMOIPUPOJIHOM IKOCHCTEME 00111eCTBO OepeT Ha ceds poJib OpraHu3aTopa >KU3HH, POJib yrpasieHua. OgHako
0 HEJAABHEr0 BPEMEHU JTO YIPABIEHUE OCYIIECTBISUIOCH HE B HWHTEpPEcax COXPAHEHUS W Pa3BUTHUS
COLIMOIPUPOTHON 3KOCHUCTEMBI B IIEJIOM, a B MHTEpEcax COXpaHEHHs M Pa3BUTHs JIMIIb OJHOM €€ 4YacTH —
camMoro uenoBeueckoro oomiectBa. [IpeHeOpexeHne «uHTEpecaMm» APYTUX TNOACHCTEM — reocepbl U
6uocgepsl, pacCMOTpEHUE MX B KayecTBE CPEACTBA yBEIMUYEHUS KOMQOpPTa COLUAIBHON JKU3HH OKa3bIBaIOT
JecTaOMIN3UPYIOIIee BO3ICHCTBHE Ha BCIO CUCTEMY M HapyIIAIOT SKOJIOTUYECKOE paBHOBECHE.
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YenoBeyeckoe 0OIIECTBO KaK MOJCUCTEMa OHOC(EpBI BCEIENIO 3aBUCUT OT 0JIaroroIydusi CHCTEMBI B IIETIOM.
Hpyrumu crnoBamu, Tio0ajibHOE HapylIEHHE HKOJIOTMYECKOTO paBHOBECHs, Mepexoj Ouochepsl B HHOE
KayeCTBEHHOE COCTOSIHUE O3HadaiMu Obl JUIs dyenmoBedyecTBa KaTacTpody. ColMaiabHble MEXaHU3MBI MOTYT €€
OTJAINUTh WU MPUOIN3UTh, HO HE JIMKBUAUPOBATh. [103TOMY mepes 4yeroBe4ecTBOM BO3HUKAET HACTOSTEIbHAS
HEOOXOMMOCTh TOJIEP)KAaTh JKOJOTMYECKOE PAaBHOBECHE, KOTOPOE, BO-TIEPBBIX, JKU3HEHHO HEOO0XOIUMO
YeJIOBEYECTBY U, BO-BTOPHIX, MPEACTABIIAET COOOI0 3KOJIOT0-3KOHOMHUYECKUN (DyHIaMEHT pa3BUTHs 00IIEeCTBa.

Bo Bropoii momoBuHe XX CTOJETHS MOSBIISETCS MOHUMAaHHWE 3aBHCUMOCTH ONaromoiydus oOliecTBa OT
OJIaromoTyursi KaxJ10i MOACUCTEMBI 00IIel cucteMbl Onochepbl, TOHMMaHUE HETPUEMIIEMOCTH yIIPABICHUS
CUCTEMON B JSTOMCTUYECKM IOHATBIX HHTEpEcax JIOAEH 3a cueT NepedKcIuryarauuu npuponabl. Otcrona
HEe00XO0IUMOCTh BBIPAOOTKM HOBOI CTpaTeruu yIpaBJiIeHHUsS CUCTEMOH B LIENAX €€ 03A0POBICHUS. DTUM LIETIM,
B YaCTHOCTH, CIIY’KUT 3KOJOTMYECKUI MEHEKMEHT.

Ha HeGonpioM mpuMmepe UCHOIb30BAaHUSI MOBEPXHOCTH IUIAHETHI 3€MJIs YEJIOBEKOM MOXKHO YyOeauThcs,
HACKOJIbKO aKTyaJIbHBI MPOOJIEMBI HKOJIOTHUECKOT0 MEHEKMEHTa B Hactosiee BpeMs. Ilnomans Beeit cymm
Ha IiaHeTe cocraBmser 149,01 MiH kM, U3 kotopeix 40 MiIH KM’ 3aHSTO JICAHHKAMH W My CTBIHSAMM.
AHTpOIIOTeHHbIE JMaHMmadThl 3aHAMAIOT IUIOMAAb 54 MIH KM°, u3 HHX 50 MIH KM — TEPPUTOPUU
CENBCKOXO3SHICTBEHHOTO HCIIONB30BAHMS M TONBKO 4 MJIH KM® — 30HBI ypOanuzanuu. B XXI B. B cBsi3u ¢
pPOCTOM HaceneHUsl 3eMIIM OKUIAETCs, YTO IUIOIIAJb CEIbCKOXO3AMCTBEHHBIX yroami Bo3pacreT 10 80 MiH
KM’, a 30Ha ypOaHu3auu MoxkeT Bo3pacTu 10 20 MIIH kM°. DTO 3HA4MT, 4To OKONMO 100 MIH KM%, T. €. BCs
MIPUTOJIHAS JUISL UCTIOJIb30BaHUs CcyIla OyAeT paAuKaabHO IpeoOpa3oBaHa YEIOBEKOM.

B HacTosiiee BpemMsi COXpaHEHHE SKOJOTMYECKOTO0 PABHOBECHUSI TPAKTYETCS KaK JTOCTHIKEHHE YyCTOWYMBOIO
pasButus. llog ycmotivuevim pazeumuem TOHUMAIOT YCTOMYMBOCTH TEMIIOB 3KOHOMHYECKOTO pocTa (110
HEKOTOPBIM OIleHKaM, He Ooinee 2—3% B roj), mpu KOTOPOM ypoBeHb JaBieHus Ha OC koMmeHCHUpoBaics Obl
TEMIIAMH CAaMOBOCCTAHOBJIEHUsI €€ KauecTB [26, 41]. YpoBeHb XU3HM 4YEJIOBEKa HAIpPSIMyIO CBSI3aH C
noTpebiieHneM MPUPOJIHBIX PECYPCOB J0 TeX IMOp, MOKa Cpella CaMOBOCCTaHABIMBAET CBOM KadecTBa. Ho kak
TOJIBKO TEMIIBI UCII0JIb30BAHUS IPUPOAHBIX PECYPCOB MPEBBIIIAIOT TEMIIBI CAMOBOCCTAHOBIIEHUS CPEABI XKU3HH,
YeJIoBeK, YTOOBl BBDKHTH, JOJKEH TPAaTHTh HOBBIE PECypChl M 3HEPrui0 Ha nopnepkanue kadectsa OC. B
3MOXY TOBApHO-ACHEKHBIX OTHOIIEHUI HKOJIOTMUECKOE paBHOBECUE BBICTYMAET Kak cBoeoOpa3HbIil ToBap. Ero
CTOMMOCTb BKJIFOUAET IMpsIMbIE 3aTpaThl HAa oXpaHy OC M KOCBEHHBIE, CBA3aHHBIE C OTKa30M OT INEPCIEKTUBHBIX
HSKOHOMHYECKH, HO MaryOHBIX SKOJIOTMYECKH HauMHaHWUU. [IpumMepoM MocCIeIHUX MOXKET CIYXHThb OTKa3 OT
CTPOUTEITLCTBA CKOPOCTHOM KEJIEe3HOJAOPOKHON Maructpasm MockBa — Cankt-IletepOypr, CTpOUTEIHCTBO
KOTOPO# HaHecsI0 Obl HEMONPAaBUMBIN BpeJl BCEMY €BpoIelickoMy pernony Poccun.

B cBA3M ¢ mouckamu BBIXOJIAa M3 SKOJOTMYECKOrO0 KPU3HMCA aKTUBU3WPOBAINCH MOMBITKH IOCTPOUTH
Hay4YHYIO TEOpHUIO B3aHMMOACUCTBUS MPUPOABI MU oOmecTBa. MaeT Hay4HbI HOMCK OCHOBHBIX 3aKOHOB
ONTHMHU3AIMY B3aUMOJICHCTBUS OOIECTBA U MPHUPO/IbI, KOTOPbIE CTAIN Obl 3aKOHAMH CAMOPETYJISLIUUA CUCTEMBI
«obmecTBo—Tipupoga». Cpean STHUX 3aKOHOB IEHTPAIBHOE MECTO TPHHAJICKHUT 3aKOHY ONTUMAJIbHOTO
COOTBETCTBUS XapaKTepa 0OLIECTBEHHOTO Pa3BUTHUSI COCTOSTHUIO IPUPOTHON Cpebl.

[To mopyuennto OOH rpymmoi#t y4eHsix paszpaborana Konmemnius ycToH4YmBOro pa3BuUTHs OOIIECTBa,
0I00peHHass Ha KOH(EPEHIIMH IO OKpYXKalIIeH cpene W pa3Butuio B Puo-me-XKaneiipo («Puo-92») u
pPEKOMEHZOBaHHAsi BCEM CTpaHaM MHpa Kak oOmias cTpaTerdst MpeoJojIeHHs TI00aJbHOrO SKOJIOTHYECKOTO
Kpusuca [26, 41] .

B Poccun pazpaboran u onoOpen I'ocynapcrBennoi Jlymoit u IIpaBUTENbCTBOM CTpaHbl HAllMOHAIBHBIN
BapuaHT KoHuenuuu. OH peKOMEHJ0BaH PErMOHAM CTPAHBbI Il KOHKPETU3ALMKU U UCIIOJIHEHMS, XOTSI MHOTHE
MPUHIUIIAATILHBIE MOMEHTHBI, CBSI3aHHBIE C MEXaHU3MaMH U CpeAcTBamMu peanu3auuu KoHienmuu Ha Mmecrtax,
[IOKa LIEHTPAJIN30BaHHO HE ONPE/ECIICHBI.

Mopnens ycroitunBoro pas3Butus Poccuiickoii denepaunn um ee pernoHos, npeanaraeMas Konuenmuei,
MpeAnoaaraeT

e CHWXKeHue ypoBHs nasienus Ha OC;

o ynyumenue kadyecTBa OC MO OTCIEKUBAEMBIM MapaMeTpaM YHCTOTHI aTMochepsl, TUAPOChEpsl, MOYBHI,

CHIDKEHHE 00BEeMOB OTXO0B IPOU3BO/ICTBA;

® COXpaHEHHEe OMOpa3HOOOpasus;

® [IOBBIIICHUE YPOBHS KU3HHU HACEJICHNUs, B TOM YHCJIE YBEIUUECHUE CPEIHEN TPOIOKUTEIbHOCTH )KU3HU.

OTH 3a1a4 U SABJIAIOTCS TJIABHBIMHU VISl SKOJIOTMYECKOTO MEHEKMEHTA.

6.3. DKxojornyeckasi 0e30nMacHOCTh
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Konnenmust ycToHUnMBOrO pas3BUTHS MpPEAINojiaraeT CUCTEMY Mep IO OOECHEeUeHHIO HKOJOTHYECKOU
0e30MmacHOCTH. JKoo2udeckas 06e30nacHOCmb — COCMOSIHUE 3aujuujeHHocmu ouocgepvl U 4eno8euecko2o
obwiecmea, a Ha 20CYOAPCMBEHHOM YpPOGHE — 20CY0apCmed Om Y2po3, GO3HUKAIOWUX 6 pe3ylbmame
AHMPONO2EHHBIX U NpupoOHvIX 6030eticmeuti Ha OC. B TOHATHE SKOJIOTHYECKONW O€30MacHOCTH BXOIUT
CHUCTEMA pEryJUpOBaHUS W YIIPABJICHUS, IO3BOJISAIONIAs MPOTHO3UPOBATh, HE [OMyCKaTh, a B Cllydae
BO3HUKHOBEHMS — JINKBUAMPOBATH PA3BUTHE YPE3BbIYANHBIX cuTyanui [13].

Dkonoruyeckast 6€30MacHOCTh peanu3yeTcs Ha II100aTbHOM, PETHOHAIBHOM U JIOKAIBHOM YPOBHSIX.

['mo0anbHBIl ypOBEHb YIpPaBIEHUS HKOJIOTMYECKON O€30MacHOCTHIO MpPENINoJiaraeT MPOTHO3UPOBAHUE U
OTCJIKMBAHHE TPOLIECCOB B COCTOSHUM OHOC(EpHI B IIETIOM M COCTaBISIOMUX ee chep. Bo BTOpoii nmonoBune
XX B. 3TH MPOLECCHl BBIPAXKAIOTCS B TIIO0AJBHBIX W3MEHEHUAX KJIMMAaTa, BO3ZHUKHOBEHUHU «IIaPHUKOBOTO
s dexTay, pa3pyLIeHUH 030HOBOTO 3KpaHa, OIyCTHIHUBAHUY TUIAHETHI U 3arpsA3HeHud MupoBoro okeaHa. CyTb
IJ1I00aTbHOTO KOHTPOJISE W YHPAaBIEHUS — B COXPAaHEHWU W BOCCTAHOBJICHHHM €CTECTBEHHOTO MEXaHH3Ma
BocnpousBozacTBa OC Ouocdepoid, KOTOPHIA HANpPaBIIAETCS COBOKYITHOCTHIO BXOJALIMX B COCTaB OHOCHEpHI
YKUBBIX OPTaHU3MOB.

VYnpasienue ri100anbHON HKOTOTHUECKON 0e30MacHOCThIO SBISIETCS IPEPOTaTUBON MEXIOCyNapCTBEHHBIX
otHomeHuir Ha ypoBHe OOH, IOHECKO, IOHEIIl u apyrux MexayHapOIHbIX oOpraHuszanuid. MeToasl
yIpaBJICHUS HAa TOM YpPOBHE BKJIIOYAIOT MPHHATHE MEXIYHAapOAHBIX akToB mo 3ammre OC B macmrTabax
o6uocepsl, peaau3aluio MEeXIrocy 1apCTBEHHBIX SKOJIOTMUYECKUX MPOrpaMM, CO3/1aHHNE MEKIPABUTEIHCTBEHHBIX
CHJI TIO JINKBUJAIIMU YKOJIOTHUECKUX KaTacTpo(, MMEIOIUX MPUPOIHBIN UM aHTPOIIOTEHHBIN XapaKTep.

Ha rio6anbHOM ypoBHE OBUI PEIICH PsJ SKOJOTHYECKUX MPOOIeM MEXIYHAPOAHOro MacmiTada. bombmmm
YCIIEXOM MEXIyHApOJHOTO COOOIIECTBA CTAJI0 3aIPELCHUE HCIBITAaHUI SIepHOrO OPYXHs BO BCEX Cpeaax,
KpOMe TO0Ka MOI36MHBIX MCTIBITAHUNA. JIOCTUTHYTHI COTJIAIIEHUsI O MUPOBOM 3allpeTe KUTOOOMHOTO MpoMbICia U
MIPaBOBOM MEXT'OCYIapCTBEHHOM PpEryJIMPOBaHUM BBUIOBA PBIOBI M JPYTUX MOPEHPOIYKTOB. 3aBEICHBI
MexayHapoaHble KpacHble KHUTH € LeNbl0 COXpaHeHusi 6uopasHooOpasus. CuiaMu MHPOBOro cooOliecTBa
MPOBOJUTCS HM3y4yeHHE APKTHKM W AHTAPKTUKM KaK E€CTECTBEHHBIX OMOC(hEpHBIX 30H, HE 3aTPOHYTHIX
BMEIIATENIbCTBOM  4YeJIOBEKa, [UIsi CpPaBHEHHUA C DPa3BUTHEM 30H, NPEeoOpa3OBaHHBIX YEJIOBEYECKOM
JeSITeIbHOCThIO. MeXIyHapoIHBIM COOOIIECTBOM TMpHHATA Jleknapanus O 3amnpeiieHdud HpOU3BOJCTBA
XJIaIareHTOB-()PEOHOB, CITIOCOOCTBYIONIMX Pa3pyIICHUIO 030HOBOTO cJiosi (MoHpeans, 1972).

PermoHanbsHB# ypOBEHBb BKIOYACT KpyMHHbIE reorpaduyeckre MM 3KOHOMHYECKHE 30HBI, a
VMHOI'ZIA TEPPUTOPUM HECKOJBKMX TrocynapcTB. KOHTpoiab M ynpaBlieHHE OCYLIECTBISIOTCS Ha YPOBHE
MIPAaBUTENILCTBA FOCYAAPCTBA U HAa YPOBHE MEXIOCYIapCTBEHHBIX cBsizel (0O0benunennas Espomna, CHI', coro3
apUKaHCKUX TOCYIapCTB U T.J1.).

Ha sTom ypoBHE cuctema yrpaBieHHs SKOJIOTHIECKOH 0€301MacHOCThIO BKIIIOYALT:

® HKOJIOTHU3ALMIO SKOHOMUKH;

® HOBbIE DKOJIOTUYECKU O€30I1aCHBIE TEXHOJIOTHH;

® BBIJICPKUBAHUE TEMIIOB DKOHOMHUYECKOTO Pa3BUTHUS, HE NPEMATCTBYIOLIMX BOCCTAHOBJIEHUIO KayecTBa

OC u cnocoOCTBYIONUX PAIIHOHATHHOMY HCIIOIB30BAHHUIO MIPUPOIHBIX PECYPCOB.

JJokanpHBIH YPOBEHBb BKIIOYACT I'OPOJAA, PAMOHBI, MPEANPHUATUS METAJUIyPIHH, XUMHUYECKOMH,
HedTenepepadbaThIBaIONICii, TOPHOIOOBIBAIONICH MPOMBIIUIEHHOCTH U OOOPOHHOTO KOMILIEKCa, a TaKxke
KOHTPOJIb BBIOPOCOB, CTOKOB U Jp. YTPaBICHHE dKOJIOTMUYECKON O€30MaCHOCThIO OCYIIECTBISETCS HA YPOBHE
aIMUHHUCTPAIIMH OTACNIbHBIX TOPOJOB, PAOHOB, MPEANPUATUN C MPHUBICUYEHUEM COOTBETCTBYIOIIUX CIIYXkO,
OTBETCTBEHHBIX 32 CAHUTAPHOE COCTOSIHUE U MPUPOJOOXPAHHYIO 1€ATEIbHOCTb.

Pemienne KOHKPETHBIX JOKAIBHBIX MPOOJIEM OMpenenseT BO3MOXKHOCTh AOCTHIKCHHS LIETU YNPaBICHUS
9KOJIOTMUYECKO 0€30MacHOCThIO0 PErMOHANIBHOIO U T7100anbHOr0 YpoBHEW. Llenp ynpaBiieHus: 1ocTuraeTcst mpu
coOnrofeHnH TpHUHLUINA Tepenaun uHbopManuu o coctosHUM OC OT JOKalnbHOTO K PETHOHAIBHOMY H
I00aIbHOMY YPOBHSIM.

He3aBucumo oT ypoBHS yNpaBieHHS IKOIOTUYECKON O€30MacHOCThI0 0OBbEKTaMH YIIPaBICHHs 0053aTeNbHO
SIBJIAIOTCSI OKpY’Karolllas MpUpOAHasl cpena, T. €. KOMILJIEKC €CTECTBEHHBIX IKOCHCTEM, U COLMONPHPOIHbIE
9KOCUCTeMBbl. VIMEHHO MO3TOMY B CXeMe YIpaBIEHUS SKOJOTHYECKOW O0e30MacHOCThI0 JIH0OO0r0 YPOBHS
0053aTENIbHO  MPHCYTCTBYET  aHAIW3  OSKOHOMHUKHM, (HHAHCOB, pPECYypCOB, IPAaBOBBIX  BOIIPOCOB,
aJIMUHHUCTPATUBHBIX MEP, 00pa30BaHUS U KyJIbTYPHI.

6.4. q)OpMHPOBaHI/Ie MEXaHU3MOB IIPUPOAOIIOIL30BAHUSA B prHO‘lHOﬁ IKOHOMHKE
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DKOHOMHYECKHE COOOpaKEHUS OCTAIOTCS TJAaBHBIM TMPEISITCTBHEM IS JIFOOOTO poaa pa3yMHOTO
IJTAHUPOBAHUSA € LENbIO JOJATOBpeMeHHOro ucnoib3oBanusa OC. M3BecTHbIN amepukaHckuil sxonor 0. Ogym
CUMTAET, YTO 3Ta MpobiIeMa BO3HUKAET M3-3a2 PE3KOr0 HECOBIMAJEHUS PHIHOYHBIX M HEPHIHOYHBIX IIEHHOCTEH
[27]. He3aBUCUMO OT MOJUTHUYECKOM CHUCTEMBI B Pa3HBIX CTpaHaX MPOMBIIUICHHbIE TOBAPHI U YCIIYTH, TaKue,
KaK aBTOMOOWJIM WIJIH 3JIEKTPOIHEPTHUs, OIEHUBAIOTCS OYCHBb BBHICOKO, TOT/Ia KaK HE MEHEE BaYKHBIC /ISl )KU3HH
Oy1ara ¥ ycIyru MpUPOJHOTO MPOUCXOXKACHUS BPOJE OYUCTKU BOJABI U BO3/IyXa U UX BO3OOHOBJICHUS OCTAIOTCS
00BIYHO BHE SKOHOMHYECKON CHCTEMbI U 00Ja/1atl0T OYeHb HU3KOW JACHEKHOW CTOMMOCTBIO WIIM HE 001alatoT
€10 BOBCE (CJIe/I0BaTEIbHO, COOTBETCTBYIOT «HEPHIHOUHBIMY IIEHHOCTSIM). « DKOHOMHUCTBI HE MPUYUYEHBI TyMaTh
0 ponu OMOJIOTUYECKUX CHUCTEM B SKOHOMHKE, €€ MEHBIIE OHU JyMAaIOT O COCTOSHHH 3THUX cucteMm. Cton
SKOHOMHCTA MOXKET OBbITh 3aBajieH CChUIKaMU Ha IMOCJEIHUE JaHHBIE O COCTOSHUU 3/I0POBbS SKOHOMHKH, HO
SKOHOMHCT Ha CaMOM JieJie peIKO ObIBaeT 03a004YEeH COCTOSIHUEM 3/I0POBbS TIABHBIX OMOJOTHYECKUX CHUCTEM
3emu. OTCYTCTBHE 3KOJIOTMUECKOW OCBEIOMJIEHHOCTHM BHOCUT CBOHM BKJIAJl B HEJNOCTATKM 3KOHOMHYECKOTO
aHanu3a u GopMUpOBaHHE MOTUTUKI» [27].

BoNbIIMHCTBO 3KOHOMHUCTOB TNPUACPKHUBAIOTCS MHEHHUS, YTO PHIHOK HAauWHAeT AaBaThb cOOM, KOrja OH
CTAJIKMBACTCSI C PaCHpeeICHHeM MHOTUX MPUPOIHBIX pecypcoB. HecocTosATenbHOCTh PBIHKA OMpPEIesieTCs
KaK HECMOCOOHOCTh IIEHOBOM CHCTEMBl MOJJEPKUBATh >KENATENbHYI0 AaKTUBHOCTh M MPHUOCTaHABIMBATDH
HEXeIaTeIbHYIO.

[TpoBenennsrii uepes kourpecc CIIA HarmmonanbHsiid akT 006 oxpane OC cTan nepBoil MOMBITKONW MOIBECTH
B HAI[MOHAJLHOM MaciuTabe MPaBOBYIO OCHOBY IOJ PAacIpPOCTPAHEHHE CUCTEMBI IIEHHOCTEH Ha MPUPOIHYIO
cpeny. AkKT TpeOGyer, YTOOBl MpU KAKIOM IUIAHUPYEMOM AaHTPOINOT€HHOM HapyLIEHHUH COCTaBJISUICA
ounmaneHelii oT4eT 00 yiepOe. DTO TOMMHKHO MPHUBECTU K YIYUIICHHIO MPOLEAYphl YCTaHOBICHHS OOIIeH
OLICHKH, BKJIIOYAIOIIEH OLIEHKH 3aTpaT U MPUObLIEH AJI MPUPOIHBIX U OOIIECTBEHHBIX COOBITHIA.

OdeHb BaXHO KJIAacCH(UIMPOBATH IEHHOCTH HA PHIHOYHBICE W HEpPBIHOYHBIE. K puinounbiv yennocmsam
OTHOCSITCSI B OCHOBHOM NPOM3BOJMMBIE TOBaphl U yciyru. Ha pelHke cBOOOAHOTO MpeaIpUHUMATENbCTBA OHU
pacupeeNsiFoTCsl o 3aKOHaM CITPOca U MPEIOKESHHsSI TTOCPEICTBOM HEOTPAaHUICHHON KOHKYpeHIIMU. B Teopun
PBIHOYHASI CTOMMOCTh OTpa)kaeT OOIECTBEHHYIO OLIEHKY TOBapa M YCIyT, YTO MPHUBOIUT K 3P(HEKTUBHOMY
pacmpeneneHnuo pecypcoB. Ha mpakTuke 3TO HE BCeraa Tak, IMO3TOMY JOMYCKaeTcs HEOOXOIUMOCTh
HEKOTOPOTO PETryJIMPOBaHUS CO CTOPOHBI TOCYJapCTBa.

Hepvinounvie yennocmu — 3TO TIaBHBIM 00pa3oM TOBApbl M YCIYTd MPHUPOMBI, WX WHOTJA HA3bIBAIOT
«CBOOOJTHBIMIDY HIIM «OOIIUMUY, WIH «OOIIECTBEHHBIMI TOBapaMH U yciayramMu. OObIYHO 3TH «OecIIaTHbIE)
[IEHHOCTU CYIIECTBYIOT BHE PHIHOYHOW SKOHOMHKH. HephbIHOYHBIE IEHHOCTH MOJEJICHBI HA JBE KATETOPHH:
XapaKTepu3yeMble U HeXapaKTepru3yeMble.

[To MHEHUIO OOJBIIMHCTBA YIKOHOMHUCTOB, XapaKmepusyembimM HEPHIHOUHBIM [IEHHOCTSM MOKHO MPHUIHCAThH
JICHE)KHYIO0 CTOMMOCTh Ha SI3bIKE€ PHIHOYHOW SKOHOMHKHU. Hampumep, CTOMMOCTh U3BATHS MPUPOTHOM CpeIb
MOXXHO OBUIO OBl OMpENENUTh HCXOAS M3 TOro, YTO CTOWJIO Obl OOecrleueHHuEe HCKYCCTBEHHON 3aMEHBI
OecrutaTHBIX OJar U ycuyT (Hampumep, mepepadoTKU OTXOAOB), IIpeajiaracMbIX IPUPOAHON dKocucTeMoi. Tak
MO>KHO OBLIO OBI OMIPENEIUTh IEHHOCTh PEKH ISl aCCUMIISALIAN OTXOJIOB.

Hexapakmepu3yemvle IeHHOCTH HE MOTYT OBITh BKJIIOYEHBI B OOBIYHBI B 3KOHOMHUKE pacdeT CTOMMOCTH.
OHU TpeCTaBNISIOT IEHHOCTh IS KU3HeoOecledeHusl MPUPOAHBIX cucteM. Jleca, cremu, peku, o3epa H
OKE€aHbl OCYIIECTBIISIIOT, CMSTYalOT U CTaOWIM3UPYIOT aTMOC(EpHble U THAPOJOTUYECKHUE IUKIbl H
KPyTOBOPOTHI MUHEPATHHBIX 3JeMEHTOB. K 3TOI k€ KaTeropuu OTHOCHUTCS MPUCYIIAst OMOJOTHUIECKUM BUIAM
LIEHHOCTh, ILIEHHOCTh TY3€MHON KYyJbTYpbl, KpPacOTbl MPHUPOAbI U MHOXKECTBO AICTETHMYECKUX IEHHOCTEH,
KOTOpBIE CO BPEMEHEM TONydaloT Mpu3HaHue Trojeil. Hexapakrepusyembie KaTeropuu SBISIOTCS TUYHBIMHU H
OOIIECTBEHHBIMU IIEHHOCTSIMH, @ HE YaCTHBIMU PBIHOYHBIMH, C KOTOPHIMH OHHU OYEHb YaCTO MPHUXOAAT B
KOH(JIUKT.

OmHuUM W3 MEPBBIX PKOHOMHUCTOB, OPOCHBIIHX BBI30B CBOOOIHOMY PBIHKY KaK CpeACTBY 3(h()EKTHBHOTO
pacnpeneneHus pecypcoB, Obun anrmuiickuii 3koHOMHCT A.C. Ilury [27]. OH 3aocTpuyi BHUMaHHE Ha
HEeJ0CTaTKax pbIHKA, KOTOPBIE MPOSBIIAIOT ce0sl, eciii OU3HEeC MmpecieayeT TOIbKO CBOM UHTEPECHI, HE 3a00TsICh
00 obOmectBeHHbIX. OH mTHCAl, YTO TOJNIKO TOCYJapCTBO MOXKET YCTaHOBUTH O0s3aTeNbHBIC TpaBUIA H
WCIOJIb30BaTh UX JUISI 3aIIMTHI BO3/IyXa U BOJIbI OT OMACHOCTHU 3arpsi3HEHUSI.

Heoxkpenmue peiHOUHBIE OTHOWmIEHUS B Poccum co3maroT HOBYIO yrpo3y mis cocrosHus OC wu
palMOHAIBLHOTO MPHUPOJIONOIb30BaHUs. VMIMEHHO B ATHX YCJIOBHMSIX palMOHAILHO BHEIPEHHE CHCTEMBbI
9KOJIOTHYECKOTO PETYJIUPOBAHMS TPUPOIONOIb30BaHuA. Co3maHNe HPKOHOMHUYECKOTO MEXaHHW3Ma IUIaTHOTO
MIPUPOJIOTIONB30BAaHUS B TIEPEXOJHBIA TEpro (OPMHUPOBAHUS PHIHOYHBIX OTHOIICHUH TPEAyCMAaTPHBACT:
IaTy 3a TPUPOJHBIE PECypChl, BBIIAUY MNPEANPUATUSM JTHUICH3UN Ha MPUPOAOINOIB30BaHUE, ATy 3a

66



3arpsi3HeHus, (POPMUPOBAHHUE DKOJIOTHYECKHX (DOHIOB 3a CUET CPEICTB OIUIATHI 3a BBIOPOCHI, MTpadHBIX
mwiarexen u T.4. PopMupoBaHre YKOHOMHUYECKOTO MEXaHU3Ma MPUPOJIONOJIB30BaHMs B YCIOBUAX Nepexoja K
PBIHKY OyZeT MPOUCXOAUTh B TOM YHWCIIEC B HANpPaBICHUH COIHUAIBHO-I)KOHOMHYECKOW OIEHKH PECypCHOTO
MOTEHIMAaJIa TIPUPOBI U SKOJIOTMYECKOTO COCTOsIHUA TeppuTopuii. Kpome toro, Oosblas posiab OTBOIUTCS, B
YaCTHOCTH, KPEAUTHO-(DUHAHCOBOMY MEXaHU3MY NPHPOJIOTIONIE30BAHMS.
Bomnpoc o pa3paboTke cucTeM OLEHKH CTOUMMOCTH 3JIEMEHTapHBIX €AMHUL] OMOC(EpPBl OCTAETCs aKTyalbHbIM
0COOEHHO ISl CTPaH C MEePEeX0IHON HIKOHOMHMKOH, K KOTOPBIM NPUHAJICKUT U cOBpeMeHHast Poccust.
Takue oLleHKH JOJKHBI OTBEYATh HA BOMPOC: KAKKUE 3aTPaThl JOJKHO OyleT MOHECTH OOLIECTBO IS TOTO,
YTOOBI BOCIIOJIHUTH MOTEPH B PEryNATOpHONW (QYHKUIUU OHOoc(epbl, CBA3aHHBIE C JErpajalueil dKOCHCTEM,
00yCJIOBIIEHHOM €r0 AeATEeIbHOCTBIO.
Cy1ecTByIoe METOAUKH paciyeTa CTOMMOCTH TEPPUTOPHUHU H yliepOa He MO3BOJSAIOT MOJ00HBIM 00pa3oM
MOJIOMTH K OLIEHKE CTOMMOCTH. bojee Toro, onbIT rpymiibl oA pyKOBOACTBOM OT€YECTBEHHOroO 3koisiora B.H.
Bonbmiakoa o pazpadotke oreHOK BozaeiicTBus Ha OC CBUIECTEIBCTBYET O TOM, YTO PACCUMTAHHBIE IO STHM
METOJMKaM ylepObsl BO30OHOBUMBIM peCypcaM 10 CBOMM pa3MepaM HE CONOCTaBMMBI ¢ MPUOBUIBIO, KOTOPYIO
MO>KHO TOJTYYHUTb MIPU pa3paboTKe HEYTAHBIX UM Fa30BBIX MECTOPOXKACHUH [3].
B paboTax 5KOHOMHCTOB IpU OLICHKE BO30OHOBUMBIX PECYPCOB MCIIOJB3YETCs TaK HAa3bIBAEMBII pecypcHubiii
no0x00. JTO O3HAYAET, YTO JKUBBIE KOMIIOHEHTHI KOCHUCTEM IOIYYalOT CTOMMOCTHYIO OLIEHKY TOJBKO B TOM
cllyyae, €CciIM OHM BOBJIEUEHBI B IPOLECC OOIIECTBEHHOIO NPOU3BOJCTBA, SBISIFOTCS HEOOXOAMMBIMM IS
MOBCETHEBHOM >ku3HU obOmectBa [3]. Jpyrumu cioBaMu, OHM OTHOCSTCS K KaTErOpUH XapaKTEpU3yeMbIX
HEPBIHOYHBIX LIEHHOCTEM [27].
OCHOBHBIE IPUHITUIIBI, HCIIONB3yEeMbIe P pa3paboTke MeToIuK onpenenenus yuepoa OC, BOZHUKAIOIIETO
IIPU CTPOUTENBCTBE M IKCIUTyaTalluy IPOMBIIIUIEHHBIX 0OBEKTOB, BKIIIOYAIOT CJIEAYIOLINE OJOKCHUS:
® HEOOXOJMMOCTh KOMIIEHCAIlUM 3aTpaT Ha BOCIPOM3BOJICTBO HApPYIIEHHBIX MM YHHUUYTOXEHHBIX
IPUPOJIHBIX PECYPCOB;

e yyeT NOTPEOHOCTEl HKOHOMUKHM M NPEJOTBPALICHHE BO3MOXHBIX IOTEPh MPUPOIHBIX PECYPCOB,
BBI3BaHHBIX JEATEIbHOCTHIO IPOMBIIIICHHBIX NPEANPUATHH (Cpeo3alunuTHast JesITeIbHOCTD);

® HEOOXOJMMOCTh BHIPABHUBAHUS SKOHOMUYECKHX YCIOBUHN U MOCIEACTBUN ACITEIBHOCTH X03HCTBEHHBIX
CyOBEKTOB, KOMIIEHCAIINSI SKOHOMUYECKHX TTOTEPh (YIIYIIEHHBIX BBITO).

ITo nanubM BbosbmakoBa u ap. [3], HauMeHee pa3paOOTaHHBIMU IIPH OLIEHKE YIIepOOB, HAHOCUMBIX Pa3HbIM
BUJIAM PECYpPCOB, CIEIYET CUNTATh KaK TEOPETHUYECKUE, TaK M METOIUYECKHE BOIPOCHI ONPENIEICHUs yuepoa
JIE€CHBIM M JAPYTUM BO300HOBHMBIM pecypcaM (OXOTHHYbE-IIPOMBICIOBBIE, PECYPChl TOOOYHOIO IMOJIb30BAHMS
aecoM U 1ip.). Hampumep, moneHHas miata B HACTOSIIEE BPEMsl HE 3aBUCHUT OT 3aTpaT Ha BOCIIPOM3BOJCTBO,
MOJITOTOBKY U BOBJIEYEHHE B OOOPOT JIECHBIX pecypcoB. PeanbHble 3aTpaThl M acCCUTHOBaHMs Ha JIECOBOC-
CTaHOBUTEJbHBIE, JIECOXO3IUCTBEHHBIE MEPOIPUATHS B Pa3JIMYHBIX YCJIOBUAX 3HAYUTEIBHO (B JECSATKU pas3)
pa3nuyaroTCs.

B 3aBucHMOCTH OT pa3iaMuYHBIX MOAXOJOB CXEMa PACUETOB TAKXKE MOXET pa3nuyaTrhes. Tak, Hampumep,
OXOTHHYbE XO3SIMCTBO BJIAJIENIO TOJIBKO COOCTBEHHO OOBEKTAMU OXOTHI M HE BJIAJI€JI0 OXOTHUYBUMHU YTOJbSIMHU.
Jleca OTHOCWJIHCh K BEIEHHUIO JIECHOTO XO34HCTBa, SBIASICH OJHOBPEMEHHO OXOTHHYBUMH YTOAbSIMH,
CENIbCKOXO3SIICTBEHHBIE Yro/lbsi — K BEAEHHUIO CEJIbCKOTO XO3SAHCTBAa. DTO MOPOXKIAIO METOAUKU pacyera
yImepOOB TOJBKO JJISi OXOTHHYBHMX JKUBOTHBIX WM JJISI OXOTHHYBHMX JXHBOTHBIX BKYIE C OXOTHHYBHMH
YTOJIbsSIMHU.

[Ipu nconp30BaHUM PECYPCHOTO MOIX0a K OIIEHKE CTOMMOCTH BO3HUKAIOT JIB€ OCHOBHBIE IMPOOIIEMBI:

e IIeHBI pecypca. B coBerckoe BpemMs He OBUIO BBIPAOOTAaHO EOUHOTO TOAXOAa K mpobieme

nieHooOpa3zoBanus [3]. B HacTosdIee BpeMst 3TO YCI0XKHIETCS MOSBICHUEM UHOIALNN;

® IIpU PECYpCHOM MOJXO0J€ K OIEHKE MpH pacueTe yuiepda MCKII0YAeTCs] OTPOMHBIN KJIacC 0OBEKTOB, HE

UMCIOIIMX B HACTOSIIEE BpEMS IOTPEOHMTENBCKOH CTOMMOCTH. JIpyrmMu clioBaMH, 3TH OOBEKTHI
OTHOCATCS K KaTETOPUH HeXapaKTepU3yeMbIX HEPhIHOUHBIX LIeHHOCTeH [27].

AGCYpAHOCTh MOJOOHOTO PACCMOTPEHMS 3aKI0YAETCS B TOM, YTO YEJIOBEK MPU TaKOM IMOAXOJE K pacueTy
ylepOoB OKpy»Karoliei MpUpPOJHOM cpeie (paKkTUUECKH PACCUUTBHIBAET yIIEpO OJHUM BUIOM XO3SHCTBEHHOM
YeJIOBEUECKON JESITETPHOCTH (HAIpUMeEp, IPU OCBOSHHH HE(TSHBIX M Ta30BBIX MECTOPOXKICHHUN) APYTrOMY
BUJy XO3SAHCTBEHHOM 4YENOBEYECKOW JAEATENbHOCTH (HampuMep, JIECHOMY, OXOTHHYbEMY, PBIOHOMY
X035MCTBaM), HO HUKaK HE MPUPOAHOU cpene [3].

Kopennast nepectpoiika cucteMbl 00IIECTBEHHBIX IEHHOCTEN J0JKHA TPOUCXOAUTh 110 JINHUM BKJIIOYCHUS B
UX YUCJIO CTOUMOCTH PECYPCOB MPUPO/IbI, BBIPAXKEHHOM B IEHE)KHOM IKBUBAJICHTE.
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6.5. HoBblii MOAX0J K OLIEHKE CTOUMOCTH OMOTHYECKHX KOMIIOHEHTOB YKOCHCTEM

Pa3zpabarteiBaembrii rpynmoii B.H. BonpmakoBa moaxon k orenke croumoctn OC oTiMyaeTcs TeM, YTO
OLIEHUBAETCS CTOMMOCTh KJIIOUEBBIX BHUIOB, COCTABISIOUIMX 3KOCHUCTEMY. DTO TO3BOJIAET Oosiee WM MEHee
KOPPEKTHO COIOCTaBUTH paboTy mo mnoanepxkanuto mnocrosHcTBa OC, OCYIIECTBISIEMYIO KUBBIMU
KOMIIOHEHTaMHU 3KOCHCTEM, C YEeJIOBEUECKOU JIeATeNbHOCThIO. JIto0ast X03siicTBeHHAas! WM MHAs IESTEIbHOCTD,
HaHocsIas yimepod SKocucTeMaM, TOJIKHA OLEHUBATHCS B HEKUX €AMHBIX U OOLIUX MOKAa3aTeNsX IS OLIEHKH
TOTO, Y€ro k€ OOJIbIIe MOTYYUT OOLIECTBO OT JaHHOH XO35IiICTBEHHOMN EATEIIbHOCTH — BPEa UIIH MOJIB3bI.

Meroauka, pa3paboTaHHas CIEIHMAIMCTAMU YIIOMSHYTON TPYIIIbI, JA€T OCHOBY ISl OIICHKU BO3JEHCTBUMA
Ye0BeKa Ha HKOCUCTEMBI U MTO3BOJISIET B COMIOCTABUMBIX €IMHUIIAX (MMU MOTYT OBbITh €MHUIIBI MOLTHOCTH WJIH
JICHEXKHBIC) OLICHUTHh CpeaooOpasyromyo ¢yHkmuio ouochepsr [3]. Chaemays 3ToW HAECOIOTHH, HEOOXOIUMO
pa3aensaTh yumepO, HaHOCUMBINH Onocdepe, U yuepO, HAHOCUMBIA OTPACISIM XO3SIMCTBA, IKCILTYaTHPYIOIUM
BO300OHOBHMbIE NPUPOJHBIE PECYpPChl, IPU CTPOUTEIBCTBE W SKCILTyaTallMd MPOMBIIUIEHHBIX OOBEKTOB B
JIPYTHX OTPaCIsX.

ABTOpPBI HOBOTO MO/X0J1a 00OCHOBBIBAIOT BO3MOXKHOCTh HCIOJIb30BaHUSI MOIIHOCTH B KauecTBE MEPBOIO
NpUOIMKEHUST K peabHON HKOJIOr0-DKOHOMHUYECKON OILIEHKE OMOJIOTMYeCKUX pecypcoB. llog MOIIHOCTBIO
MOHUMaeTcd clenyomee. Bce uBble CUCTEMbl O00JIaJalOT ONpPENEICHHONM MOIIHOCTBIO paboThl IO
COXPAHECHHIO YIOPSIOYEHHOTO COCTOSHUS MyTeM OTKAYKU HEYHNOPSIOYEHHOCTH, T. €. YMEHBIICHHS SHTPOIHUU
BHYTPU 3TUX CHCTEM. DTa MOIIHOCTh 3aBHCHUT OT KOJIMYECTBA COJHEYHOH 3HEpPrHH, KOTOPYI HEO0OXOIUMO
3aTpaTUTh B €AUHMILY BPEMEHH JUIS TOAEPIKaHUS COCTOSHUS JKUBBIX CUCTEM C HU3KOH sHTponuei. M3mepenue
STOW MOUIHOCTH MOXKET CIIy>)KMTb OJHOW M3 OTHPAaBHBIX TOYEK JUIsl OLIEHKHM CTOMMOCTH JKHBBIX CHCTEM.
BripaxkeHne cTOMMOCTH B €JMHULIAX MOILIHOCTH JIETKO MEPEBECTH B SKBHBAJICHT 3aTPAT Ha MOJIyY€HHE TaKOTO
e KonmdecTBa sHepruu oT ColHIla TEXHUYECKUMU CPECTBAMHU.

JUis MIUTIoCTpaluy BO3MOXKHOCTH MCTIONIb30BAaHUS B KAUeCTBE MIEPBOro MPUOIMKEHUS K PealbHOM 3KO0JI0r0-
SKOHOMMYECKON OIICHKE OHOJIOTHYECKHUX PECypCcoB pAcCMOTPHUM CXEMY IIOTOKOB 4epe3 CTaOUIbHYIO
HKOJIOTHYECKYIO CUCTEMY, MPEICTABICHHYIO YeThIPhMS TPOYUIECKUMHU YPOBHAMHU (pHC. 6.1).

“R
«—2—| cni
A
AJ
A R
< e a ‘3|l RED |[—i»
A
AZ
R
! P

Puc. 6.1. Cxema nomokog snepauu uepe3 4emulpexypoHesyio IKOCUCIEMY:
P — npoaynentsl, Cl — koncymenTs! 1 nopsinka, CII — KOHCYyMEHTBI BTOPOTO HOPSIIKA,
RED — penynentsl, Ax 1 Ry - BXOASAIINE ¥ UCXOAAIINE TOTOKH SHEPTHU
st k-20 TpO(HUUECKOTO YPOBHS COOTBETCTBEHHO (k = 1,2, ...)

Kaxnpiii Tpoduyeckuil ypoBeHb NpPEICTABICH COBOKYHNHOCTBHIO TMOMYJSIMNA pPAa3IMYHBIX BUAOB. OTH
HOMYJIALMU UIPaloT pPAa3Hyl0 pojb B OOIIEM KpyroBOpoTe BELIECTBA M D3HEPruM (OCHOBHYIO WM
BCIIOMOTaTENbHYI0), MpPHU 3TOM CTALMOHAPHOE COCTOSIHHE SKOCHCTEMbl OJHOBPEMEHHO OKa3bIBaeTcs
JUHAMHYECKUM — pacxoj] CBOOOAHOMN SHEPTUU MPHU NPOTEKAaHUU HEOOpaTHUMbIX IPOLIECCOB KOMIIEHCUPYETCS €€
nputokoM ot ConHua.

VYcnoBue CTalMOHAPHOCTH COTJIAaCHO TEPBOMY Hadally TEPMOAMHAMUKH (3aKOHY COXpPAHEHHS! DHEPIHH)
coOuto1aeTes, eciu

A=) R . (61)
k=1

[Tockonbky Ry — 3aTpaTbl dHEPIUM Ha MOJJAEPKAHME COCTOSHUS B €IMHHUILY BPEMEHHU (MOIIHOCTH), TO
MHTETPAJIBHYIO OLICHKY DKOCHCTEMBI MOXKHO IIOJYYUTh CIIOKEHHEM MOIIHOCTEH OCHOBHBIX €€ KOMIIOHCHTOB —
UX CyMMa SIBJISIETCS] OLIEHKOW TOTO KOJIMYECTBA SHEPTUH, KOTOPast NOTPEOISIEeTCS B €AUHHILY BPEMECHH.
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Hcnonw3ys 3TOT MOAXOJ, MOXKHO OILIEHHTh JHEPreTHYECKYI0 CTOMMOCTH Pa3JIMYHBIX OHOJIOTHYECKUX
00BbeKTOB. MakCHMaIbHO YIIPOIIIEHHAs OLICHKA UMEET BU/L:

k
C, =009, +R, /Hp_p (6.2)

J=1

rae C, — croumocTb k-co Buaa (kBt/t u Jx/T B ron), Or — sHepreTudeckoe cojepxanue TkaHe (kIx),
©,— Bpems 000poTa YHEPruM TKaHEH (OHoMacchl), Ry — MHTEHCUBHOCTD JbIXaHUS NoAJepkuBaHus (KBT/r nnu
JUK/T B rof), p; — K03 GULUEHT YCBOSHUS SHEPTUH IIPU IEPEX0E C TPOPHUECKOTO YPOBHS j -1 Ha ypOBEHS j.

HcxomuapiM MaTepuanioM s OLICGHKH CTOMMOCTH (6.2) TOMKEH CIYKUTh CHUCOK BHUAOB (OOBEKTOB),
KOMITOHYIOIIUX JaHHYIO 3KOCHCTEMY C NPUIMCAHHBIMU UM 3HaueHUsIMU (O (PHEpreTHYecKoe COAepKaHHE
TKaHe OAHOM oco0M WM exuHMIBl Oumomaccel), ©, (ckopocTh obOopora Ouomaccel), Ry (3Heprus

camonojiep:kanus) u py (ko3 duimeHt, oTBevaonii TpopuIecKkoMy YPOBHIO JaHHOTO BUJA).

KopoTko ocTaHOBUMCSI Ha METOJIMKE pacyeTa mapameTpoB ypaBHeHus (6.2). [Ipu pacuerax sHepreTHuecKou
CTOMMOCTH 0Cc00eii oreHKa Oy MOJydaeTcs B pe3ysibTaTe YMHOKEHUS TEIUIOEMKOCTH €IUHMIIBI MAacChl TKaHeH
Ha 001IIyI0 Maccy 0CoOu:

Qk:quk, (63)
TJI€ g} — TETUIOEMKOCTh, W) — Macca Tena 0coOu.

B nureparype HakoruieH O0JIbIION MaTepual 1Mo TeIIOEMKOCTSIM (CM., Harpumep, [27]).
Ckopoctb ob6opota ®, 00paTHO NMPONOPLUOHANIBHA CPEJHEMY BPEMEHHU pPEreHepalnuu, KOTopyro Irpy0o

MO>KHO CUHUTATh PaBHOM OJJHOM TPETU MAaKCUMaJIbHOTO BPEMEHH JKU3HH.

Bo3MokHOCTh mOiepkaHusl R; MPUMEpPHO BABOE MPEBHINIAET YPOBEHb OCHOBHOro oomena Y. B cBoro
ouepe/lb OCHOBHON OOMEH TEIUIOKPOBHBIX >KMBOTHBIX 3aBUCHUT OT MAacChl Tella M 3Ta 3aBUCUMOCTb XOPOIIO
OIHMCHIBAETCS YPAaBHEHUSIMH BHU/IA

Y =aW’, (6.4)

rze KodpQUuueHTs! @ U b HaleHb! 17151 OOJIBIIIMHCTBA TPYII )KUBOTHBIX (HAIIPUMeEp, IS MICKOMUTAIOIINX
a=1,855u b=0,74).

JInisi pacTHTENBbHBIX OOBEKTOB, HATIPHMED JUIS JAPEBECHHBI, SHEPIHIO TOAepXkaHns Ha | M 3amaca
JPEBECUHBI MOXHO OIICHUTH 10 (popmyIie

Ri(200)=0,417pq, (6.5)

/i€ p — YCIOBHAsI IJIOTHOCTH JIPEBECUHBI,

¢ — TEIUIOTa CTOPaHUs Ha €AUHUILY MaCChI.

Tennora cropanus ¢ TPUMEPHO OJWHAKOBA I Pa3IMYHBIX MOpoa U Konebnercs ot 19,6 mo 21,4 x/x/r,
coctaBissa B cpeaaemM 20 kJDx/T.

Takum 00pa3om, 4TOOBI OIEHUTH CTOMMOCTH OMOJIOTHUECKHX PECYpPCOB MO YMPOIIeHHOW MeToauke (6.2),
HE00XOIMMO 3HATh:

® DHHEPreTUYECKOE COAEpKaHUE OJHOIO I'paMMa BEIIECTBA;

CPEIHIOI0 MAcCy Teja OJJHOM 0co0u (17151 )KUBOTHBIX);

JBIXaHUE TIOICpKAHUs (PHEPTHUS CYIIICCTBOBAHUA);

TpOPUIECKUN YPOBEHb, MUIIEBYIO CTICIIHATA3AIUIO U KOA(DPUITUEHT yTHIIN3AIIUN YHEPTUN );
IUIOTHOCTH MOIYJISIIIUY WU INIOTHOCTH OMOMAacchl (YMCTON MEPBUYHOM MM BTOPUYHOM MPOAYKIINN).

J1st TOro YTOOBI OLIEHUTH CTOMMOCTH TEPPUTOPHH, HEOOXOAUMO pacroiaraTh JaHHBIMH 110 TUIOTHOCTH BCEX
OCHOBHBIX TpYyTI PECYPCOB.

[Tonxon K Ha3HAUYEHHUIO IIEHBI 32 EIWHUILy HSHEPreTHUYECKOrO SKBUBAJCHTa CTOMMOCTH CTPOUTCS Ha
crenytouieii ocHoBe. CrocoOoM, CONOCTaBHUMBIM C YTHWJIM3AalMEH COJHEYHOHW HHEPIHH aBTOTPO(HBIMU
OpraHU3MaMH, MOXKET ObITh HanboJee SKOJOTUIECKH YHUCTHINM CITOCO0 MPON3BOACTBA SHEPTUU YETIOBEKOM — MPH
MOMOIIM COJTHEYHBIX AJEKTPOYCTAaHOBOK. ITOT cmoco0 cedyac Bechma gopor. Tak, B CIIA 1ena
¢dorosnexTpuyeckoro Moy B 1986 r. cocrasmia 5,25 nomt. 3a 1 Br. D1y neny npearaercs UCHoOIb30BaTh
B KauecTBE IEPBOTO MPHOIIMKEHHS TPH pacdeTaX CTOMMOCTH IPOW3BOACTBA OMOTHYECKHX KOMITOHEHTOB
skocucTeM. OLEHKHU BENUYHH YIIEpOOB OyIyT CHIXKATHCS CO CHMKEHHEM CTOMMOCTH MPOM3BOJCTBA SHEPTHU
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TakuM crocodoM. [To-Bunumomy, 3T0 OyAeT 3aKOHOMEPHBIM IPOLECCOM, TOCKOJIBKY Pa3BUTHE 3KOJIOTMUECKH
YUCTON SHEPreTHKH, HE IKCIUTyaTUpYIoLIeil pecypchbl 6rocepsl, JOHKHO CTaTh OJTHUM U3 TJIaBHBIX KPUTEPUEB
U CBUJETEIbCTB HM3MEHEHUH B3IJISIOB OOIIECTBA B IIEJIOM HAa B3aMMOOTHOIIEGHUS B CHCTEME «UEIIOBEK—
OKpYKarolas cpeiay.

VYiep0 paccUuThIBaeTCS MEPEMHOXKEHUEM CTOMMOCTH OMOTHUYECKHX KOMIIOHEHTOB Ha €UHHILY TEPPUTOPHH
Kak BpeMeHHOW usar. KpurtepueMm s yCTaHOBIEHHUS Jlara MOXKET CIY>KUTh BpeMs, HEOOXOAUMOE IS
BOCCTAQHOBJICHUSI HAPYIIEHHOW 3KOCHUCTEMBI /10 MMEPBOHAYAIBHOTO YPOBHSA. Tak, JJii MHOTUX JIECHBIX U
TYHAPOBBIX SKOCHCTEM MPUEMIIEMBbIM OyeT jiar, paBHbid 100 romam.

B kxauecTBe TecTOBOro mpuMepa paccuyuTaHa CTOMMOCTb y4acTKa TYHAPbI Ha MOJyocTpoBe SMain B palioHe
BopBaHEHKOBCKOr0 Ta30KOHIEHCATHOIO MeECTOpoKaeHHs. CTOMMOCTh | ra JaHHOW TEPPUTOPUHU OKa3ajaach
paBHoit 45 930 nomn. CIHA. CooTBeTcTBEHHO yIepO, HAHOCHMBIM O€3BO3BPATHBIM H3BATHEM JTAHHON
TEPPUTOPHUH, C YUETOM BpeMEHHOTr0 Jiara, paBHoro 100 romgam, coctaBut 4 593 000 mosn. CIIIA na 1 ra.

6.6. YnpaBjieHue eCTeCTBeHHBIMHU U COIUONIPHPOIHBIMHU IKOCHCTEMAMH

Jlo HelaBHEr0 BPEMEHHU YIIPaBJICHHUE COLMONIPUPOAHON SIKOCUCTEMON OCYIIECTBISIIOCh B MHTEPECAaX TOJIBKO
YeJI0BEYECKOro OOIIecTBa, YTO MPUBEIO OBl K TI00aJbHOMY HAPYLICHHIO SKOJOTHYECKOTO PaBHOBECHUS H
0003HaumI0 KaracTpody s yenoBeyecTna. LlensiM HOBOM cTpaTeruu Ui 0340POBICHUSI CUCTEMBI CIYXKUT, B
YaCTHOCTH, SKOJOTUYECKUI MEHEI)KMEHT.

Camo ympaBieHHe COCTOUT M3 oueHKH cocTosiHus OC, KOHTpoJIsI U3MEHEHMsI €€ MapaMeTpoB, MPOrHO3a,
MPUHSATUS PEIICHUN, UX peaTu3aliy 4Yepe3 MPOU3BOJCTBEHHbBIE CTPYKTYPbI C TOMOIIBIO CTPYKTYpP yIIpaBiICHUS
[13].

Be3omacHoe ympaBiieHHe TPUPOTHBIMH MPOIECCAMU TPEANOIaraeT KOHTPOJIb KadyecTBa CPeAabl OOUTAHWSL.
YPpOBEHb 3KOJIOTUYECKOTO KOHTPOJIA 3aBUCUT OT SKOHOMHYECKOTO U KYJbTYpHOTO pa3BUTHUSl obOmiecTBa. Yem
Oonee pas3BuTO OOIIECTBO, TeM J(PQPEKTUBHEE PEATU3YIOTCA MPOILECChl  COIHAIBHO-IKOJIOTHIECKOTO
yIpaBieHus cpefoi oOuTaHusl.

CouunanbHO-3K0JIOrMY€CKOMY KOHTPOJIIO TOJIIEKAT BCE KOMIIOHEHTBI CUCTEMBI «IIPUPOAa—UETOBEKY.

Oco0OeHHOCTh MEepapXUUYECKUX CHCTEM YIPABICHUS 3aKJIIOYaeTCs B TOM, YTO HMH(OpMALUS O COCTOSHUU
00BEKTa KOHTPOJS MOXKET OBbITh TONyuYeHa JHINb C HIDKHUX YpPOBHEH yNIpaBIsSeMOW CHUCTEMBI. A 3TO
npenonpeaenser ocoOble (OCHOBaHHBIE HA JOBEPUHU) OTHOILEHHUS MEXIY KOHTPOJUPYIOUIEH U ympaBistoiei
CUCTEeMaMH U CUCTeMOU mpou3BoAcTBa. OTCIO/Ia KOHIEHIHS COBPEMEHHBIX HH(DOPMAIIMOHHO-YIPABIISIONIUX
MPUPOJIOOXPAHHBIX CUCTEM OCHOBBIBAETCS Ha 3HAHMH 3aKOHOB CAMOPETYJISILIUU MPUPOIHBIX CUCTEM, Ha 3HAHUU
BO3MOJKHOI'O TMpejeia BMEIIATEIbCTBA YEJIOBEKa B O3THU CAMOPETYJIUPYEMbIE CHUCTEMBI, 32 KOTOPBIM —
HEOoOpaTUMbIe KaTacTpO(hUUIECKHE MTOCTIEACTBUS.

OcHoBHBIE TPeOOBaHUS K POBEJCHUIO HKOJIOTHYECKOTO KOHTPOJIS:

® TapaHTHs JOCTIDKCHHSI TPUPOJOOXPAHHOM IIEM MYTEM BBISBICHUS OTKJIOHEHHH OT HOPMATHBHBIX
3HaYEHUN KOHTPOJIMPYEMBIX BEIMYUH: aTMoc(epbl, TUApOchEepsl, MOUBbI, BHIOPOCOB MPOMBIILIEHHBIX
npeanpudaTuii u T.7. [[peBeHTUBHAS OpHUEHTAIUS KOHTPOJIS;

® OTpaXXeHHE B IUIAHAX MPOU3BO/ICTBA IPUPOJAOOXPAHHOMN AEATEIbHOCTU IPEAIPUITUM;

¢ 3pPEKTUBHOCTh OPTaHU3AMMOHHON CTPYKTYpPbI KOHTPOJIs 3amuThl OC;

® UHAMBHUIYAJIbHBI MOAXOA K KOHTPOJIIO: METOAbl KOHTPOJISI JTOJDKHBI OBITH MOHSTHBI PYKOBOAMTEIIO
NPEINPUITHS, PIAOBOMY PaOOTHHUKY U KOHTPOJIEPY;

® TIPOTHO3 U3MEHEHHUsS COCTOSHUS Cpebl OOMTaHWMsI, BBIICIICHUE MPU3HAKOB MPHUOIIKEHUS €€ K OMACHOMY
COCTOSIHHIO, KOHTPOJIb 32 KPUTHYECKUMH COCTOSHUSMH CPEJIbI: 3aJMIOBBIMU BBIOpOCAMHU, aBApUUHBIMU
cutyanusaMu 1o cocrosiuuio OC u T.1.

e paboTa MO BHIXOAY M3 aBAPHMHOW WIM CTHUXUHHON CHUTyalluH, JUKBUAALUS BO3MOXKHOCTU DPa3BUTHUS
Ype3BbIYAHHONW CHUTyallMd U3-32 HAKOIUIEHHBIX PAJUOAKTHBHBIX BEIIECTB, XUMHUYECKOTO OpPYXKHUS,
YCTapeBIINX TEXHOJIOTHH U T.1.

Cpenu criocoOOB KOHTPOJIS Pa3iuyvaroT: M P I M O i HEMOCPEJACTBEHHBINH KOHTPOJb 3a cocTostHueM OC ¢
WCTOJIb30BAHUEM TEXHUYECKUX CPEACTB IO OTCICKUBAHUIO (PU3UYECKUX, XHUMHUYECKUX, OHUOIOTUYECKUX
napamMeTpoB U (axTopoB 3arpsi3HeHUs: arMmocdepbl, ruapochepsl U mouBbl. g ouenku cocrossHUS OC
MOJIB3YIOTCS METOJIOM OuouHoukayuu. IIpu 3TOM HUCHONB3YeTCsl BBICOKAsS YyBCTBUTEIBHOCTh HEKOTOPBIX
KUBBIX OPraHU3MOB K 3arpsA3HEHUIO, HANPUMEP, XOPOIIMMHU HHIAMUKATOPAMHU 3arps3HEHHS SBISIOTCS MXH,
JVIIAWHUKA U BOJIOPOCIIH.
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KocBenus i cnocod0 KOHTPOJS  3aKIOYaeTcss B HCIOJb30BAaHUM  3aKOHOAATENBHBIX U
aIMUHUCTPATUBHBIX PhIYAroB YIPABICHHUS.

KoHTponps MoxeT ObITh pydHBIM, KOTAa HaOmoneHus 3a uaMeHeHneM OC OCyIIeCTBISIOTCS BPYYHYIO, WIH
ABTOMAaTHUYECKHUM, KOI/la KOHTposb 3a u3MeHeHrneM OC oCylecTBII€TCs B aBTOMAaTH4eckoMm pexume. Cpenun
TUTIOBBIX aBTOMATU3UPOBAHHBIX CHUCTEM KOHTPOJII HMMEIOTCS CHUCTEMBI KOHTPOJSI 3arpsisHEHUN aTMochepsl
(AHKOC-AT") u Bons1 (AHKOC-BTI').

[To cmoco0Oy aHanu3a KOHTPOJIb MOXET OBITh MPSIMBIM M JUCTAHIMOHHBIM. B oTinume oOT
MPSIMOTO  TUCTAHIIMOHHBIA MeToJ; aHanu3a coctosHus OC mpegycMmaTrpuBaeT OCCKOHTAKTHBIA IMPOIECC
MOJTy4eHUs HH(POPMAIIUHU C TIOMOIIBIO a3PO()OTOCHEMKH UITH KOCMUYECKON ChEMKH.

[TockonbKy 3KOJOTrHYECKas OLEHKA MMEET MHOI'O HEONPENEICHHOCTEHW, TO TMOJE3HA 3KCHepMmHAsA OYEeHKA
coctosaust OC; oHa MPUMEHSIETCS B CJIOXKHBIX U KPUTHUYECKUX YCIOBHUSAX. DTO MpEporaTuBa CHELUATUCTOB-
9KCIIEPTOB BBICOKOTO KJlacca, MPUHUMAIOIIUX Ha ce0s OTBETCTBEHHOCTbh B MPUHSATUU PELICHUH B CII0KHBIX
3KOJIOTUYECKHUX CUTYyaIUsX.

IIpasosoe obecneuenue KoHmpons COCTOUT B BBINOJIHEHUU 3aKOHOB Mo obecneueHuto coxpannoctu OC, a
TaK)kKe HOPM IIPABOBOT'O PETYJIMPOBAHUS UCTIOIb30BAHMS BOJIbI, BO3yXa, OUBBI, HEAP U T.1. Cro/1a BKIIOYAETCs
JUIIEH3UOHHOE TPaBO OpraHHU3aliil Ha BBUIOB PHIObI, OTCTPEN KUBOTHBIX, BBIPYOKY Jieca, 10ObIUY IMOJIE3HBIX
HCKOIIAeMBIX U T.]I.

Texnonoeuueckuti KoHmpoab CBA3aH C COOMIOACHUEM TEXHOJOTHUYECKOTO peXrMa MPOU3BOACTBA, KOTOPBII
perynupyercs HOpMaMud H TPeOOBAaHUSAMHU 1O OOECICUEHHUIO JKOJIOTUYECKOW OE30MacHOCTH  Cpebl
MPOU3BOJCTBA U MpoAyKUWU. OTBEYAIOT 3a TEXHOJIOTHUYECKOEe OOecredyeHHue MPOU3BOJACTBA PYyKOBOJIUTEND
NpEeANpPUSITHS, TJIABHBIA MH)KEHEP, TEXHOJIOT U 3KOJor-MeHemxep. HapylieHue TeXHOJIOrH4ecKoro pexuma u
periaamMeHTa Mpou3BOJICTBA B IIOTOHE 32 MPUOBLIBIO — OOBIYHOE SIBJICHHE MPU 3AIMOBBIX BRIOPOCAX M CO3aHUU
aBapUHHOM CUTYyallMM HA BPEIHBIX IPOU3BOJCTBAX.

Oxonomuyeckuti koumpoap OC 3aKIOYAETCS B MPEANOYTEHUN HKOJIOTMYECKH YHMCTOrO IMPOU3BOACTBA M
npoaykta. HanoroBslil mpecCUHT JOJIKEH BO3PACTATh MO OTHOIIEHUIO K BPEHOMY MPOU3BOACTBY U BPEIHOMY
MPOJYKTY.

Jns camkenus pasinenus Ha OC mpUMEHSIOTCS WH(DOPMAIMOHHBIC, MPEAYIIPEIUTENbHBIE U KapaTelbHbIC
MeTonbl. Mugopmayuontsvie BKIIOYAIOT MOHUTOPUHI M3MeHeHus mnapamerpoB OC, npedynpedumenvhvie —
pa3iiuyHble BUABI SKOJOTUYECKOW SKCIEPTU3bI, aJMUHUCTPATUBHO-MPABOBBIE — 3KOCTAHAAPTHI, pa3pelleHus,
JULEH3UU U T.J., AOMUHUCIPAMUSBHO-NpedynpeoumebHble — MPOBEPKY ACSITEIbHOCTH 00BEKTOB BO3MOKHOTO
3arpsi3HEHUs, SKOJOTUYCCKUN ayauT W T.J., KapameibHvle — pa3audHbie Gopmbl mpeceueHus: (OT 3aKpPhITHS
MIPEANPHUATHS 10 YTOJIOBHOIO IIPECIIeI0BaHNsI BUHOBHBIX ), )KOHOMUYECKHE U (PMHAHCOBBIE MEPBI BO3ICHCTBUSI.

K ungpopmayuonnomy obecneuenuio sxkonoeuueckux npobiem oTHocsTCs cOop, 00paboTKa, aHAIINU3, CUHTE3
JaHHBIX, TOCTPOEHUE MOJeNel, co3gaHue 0a3 MaHHBIX Uil mojb3oBaTenell. IlepBuuHas skonoruueckas
uH(popMalrs COOUpAETCS C TMOMOIIBI0 W3MEPHUTENBHBIX CPEACTB B TMPOIECCE HAYyYHO-MPAKTUICCKOM
NeATEeTLHOCTH. DTa uHbOpMaIs o0JaaacT HAMBBICIICH MPUKIIATHOW IEHHOCThIO. Bropnunas nadopmanus —
pe3ynbTar nepepadOTKH MEPBUYHOW AJs NaTbHEHUINEro MCIOJb30BAHHUS B JKOJIOTHYECKOM MOJACIHUPOBAHUH,
MOHHUTOPHHIE M 3KcrepTuse. TpetruHas uHbopMaius SBISETCS Pe3ysbTaToOM IepepadOTKH BTOPUYHOM IS
MIPEIOCTABJICHUS TOTPEOUTEIIO AJIsI TOCIEAYIOMIErO IPUHATHS PEIICHUH.

Oxonocuueckoe mooenuposanue 3aHUMAETCS U3YUYEHHEM HKOJIOTMYECKUX OOBEKTOB M MPOIECCOB Ha HX
MOJEJISIX ISl pacuera IMOBEJEHUs YeJIOBEKa B CTallMOHAapHO-u3MeHstonmxcs ycnoBusix OC, a Takxke ams
BBIPAOOTKM PEKOMEHJAUNA MO KOOPAUHUPOBAHUIO (OpM U MaciITabOB XO3SIICTBEHHON MAEATEIbHOCTU C
WU3MEHSIOIUMHUCS YCIIOBUSMH CPEJIBI.

OKonoeuveckuti MOHUMOPUHZ — CUCTEMa HAOIOACHHWH, OIEHKH WM TPOTHO3a COCTOSHUS OKPY>KaroIiei
MPUPOJHON Cpellbl U SKOJOTUYECKUX CUCTEM, B TOM YHUCJI€ U HAXOMSAIIMUXCSA B YCIOBUSIX AHTPOIOTCHHBIX
BO3JICUCTBUI. DKOJOTUUECKU MOHUTOPUHT COCTOUT U3 CIEAYIONIMX CTyNeHEeH: OHOJIOrMYeCKuii MOHUTOPUHT
oTcnexXuBaeT cBa3b B u3MeHeHussx OC ¢ cOCTOSSHHEM OpraHu3MOB OWOTHI, B TOM YHCIIE W YelIOBEKa, 0c000e
3HaYEHUE TMPHUAAETCS YYeTy KaHLUEPOreHHBIX W MYTareHHbIX (DaKTOPOB; T'€0IKOJIOTUYECKUH (MIPUPOAHO-
XO3SIICTBEHHBIN) MOHUTOPUHT oOecredyrBaeT HaONIOIEHHE 32 TPUPOJHBIMU IKOCHCTEMAaMU, arpoOHOTON H
WHAYCTPUAIbHBIMH CUCTEMaMU; METO/IBI ATON CTYIIEHH MOHUTOPUHTA OJKHBI OnpeensTh criocoOHocts OC k
CaMOBOCCTaHOBIICHUIO, OMOMPOTyKTUBHOCTH 3KocucTeM U pasznudanble [1J[K, koHTposb oOecnieunBaeTcsi CeThiO
KOHTPOJIbHBIX MYHKTOB HAOJIOJEHUI W MOJIUTOHOB; OHOChEpHBIH MOHUTOPUHI OTCJIEKHUBAET M3MEHEHHS B
6uocdepe, BEI3BaHHBIE AaHTPOIIOT€HHBIMH BO3/1€HCTBUSMHU.
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B Poccun mporpamma (OHOBOTO 3KOJOTMYECKOTO MOHUTOPHHIA OCYIIECTBISETCS B psAlie OMOChEpHBIX
3anoBeTHUKOB  (ActpaxaHckuii, Boponexckuii, Wnemenckuii, Ilpuokcko-Teppacusiii, IlenTpasbHO-
UYepHozeMHubiit, Cuxote-ANMHCKUI) 1 Ha Kopabisix ['ockomruapomera.
Llenbto axonocuyeckoii 3Kkcnepmu3svl SIBISETCA MPEBEHTUBHBIA KOHTPOJb 3KOJOTHYECKOW O€e30MacHOCTH,
OCYILIECTBIIEHHE TOCYIApCTBEHHOTO0 KOHTpOJds B obOmactu oxpansl OC W palnuoOHAIBHOTO HCHOJIB30BAHUS
MIPUPOHBIX PECypPCcOB. ITH (DYHKITUH JEIETUPOBAHBI TOCY1apCTBOM MHUHHCTEPCTBY MPUPOIHBIX pecypcoB PD,
I'ocynapctBeHHOMY KomuTeTy P® 1O OXpaHe OKpY)KAWOIIEW Cpeabl U HUX TEPPUTOPUAIBHBIM OpraHam
COOTBETCTBYIOIIUMH 3aKOHAMU PD.
3aknrouenue sxcnepmuou Komuccuu 00S13aTEIBHO JUIS BCEX IOPUAMYECKHX JIMII M TPaKIaH, NESTEIbHOCTD
KOTOPBIX CBSI3aHA C BO3JIECHCTBHEM HA OKPY>KAIOUIYIO MPUPOJHYIO CpeAy, C MPUPOJONOJIB30BAHUEM M T..I.
[TonoxuTenpbHOE 3aKJIIOYCHHE SKCIIEPTHOM KOMMCCUM SIBISIETCS OIHUM M3 O0S3aTENbHBIX JOKYMEHTOB JUIS
OTKPBITHS (UHAHCUPOBAHMS U KPEAUTOBAHUS peau3aluu 0O0bEeKTa.
OOBexTamu rocy1apCTBEHHOMN 3KOJIOIMYECKON IKCTIEPTHU3HI SIBISIOTCS:
® NpPEANPOEKTHbIE MaTepUalibl MO PAa3BUTUIO W pPa3MEIICHUIO MPOU3BOAMUTEIBHBIX CHJI W OTpaciel
HapOJIHOTO XO351MCTBA;

® MPOEKTHl LEJNEBbIX (elepaabHbIX COLUAIBHO-)KOHOMHUUECKUX U HAyYHO-TEXHHUYECKUX MPOTPaMM,
CBS3aHHBIX ¢ Bo3neiictBueM Ha OC;

® TPOEKTHI (eiepalbHBIX KOMIUIEKCHBIX CXEM OXPaHbl M MCMOJIb30BaHUS 3€MEJIbHBIX, BOJHBIX, JIECHBIX U
JPYTUX NPUPOIHBIX PECYPCOB;

e MaTepuaibl IKOJIOTHIYECKOTO 00CIIEIOBaHUS TEPPUTOPUH VI MPUIAHUS UM CTaTyca 0co00 OXpaHseMOro
MIPUPOTHOTO OOBEKTA;

e TDO u nMpPOEKTHl Ha CTPOUTETHCTBO, PEKOHCTPYKIIUIO, pa3BUTHE, TUKBUIAINIO0 0OBEKTOB U MPEAIPUITUN
(enepanbHOro 3HaUYEHUS, OCYIIECTBICHNE KOTOPBIX MOXKeT HaHecTH Bpea OC;

® TPOEKThl HOPMATHUBHO-TEXHUYECKON M HMHCTPYKTUBHO-METOAMYECKOM JOKYMEHTAllMd B YacTH OXpaHbI
OC 1 paunoHaIbHOr0 NPUPOAOIIOIB30BAHUS, PETTIAMEHTUPYIOLIUX XO03AMCTBEHHYIO AESATEIbHOCTD.

6.7. Jxos0rnueckoe CONPoOBOXKIEHHE X0351iICTBEHHOM 1eATEJIbHOCTH

Okosorudeckas cutyanus B Poccun HacTosATenbHO TpeOyeT mepexofa OT JUCKPETHOIO K HENPEPHIBHOMY
IpoIieccy y4era 3KOJOTHYECKOro (hakropa B MPOLECCE KU3HEACATEIBHOCTH OOIIECTBA B paMKaxX COXPaHEHHS
kadectBa OC. Ilpum sToM mpemycmaTpuBaeTCs OILIEHKA BO3JACHCTBUS Ha OKpyxkawiryt cpexy (OBOC) u
MOATOTOBKA SKOJOTUYECKHX pa3fenoB B pamkax TOO wuiIM MOpPOEKTOB, HKOJIOTHYECKAss SKCIEPTH3a,
MOCJICTIPOEKTHBIM  aHaiu3, SKOJOTHYECKHM ayauT, OSKoJorudyeckas cepTUUKaluig U JIMLEH3UPOBAHHE
HCII0JIb30BAaHUs IPUPOIHBIX PECYPCOB, IKOJIOTUUECKOE cTpaxoBaHue u ap. [13].

PaccMoTpuM 3Tambl SKOJIOTHYECKOTO COMMPOBOXKIAEHUS X03sUCTBEeHHOU AesiTeabHoCTH (DCX /).

Oran A. IlnaHupoBaHHe M COTJIACOBAHHE IJIAHOB peaTHM3alliy JEATEIHHOCTH. 37eCh pa3padaThiBaeTCs U
YTBEPKAAETCS MPEANPOCKTHAsE W MPOEKTHAs JOKYMEHTAalUsi Ha IIpaBO OCYLIECTBJICHHUS IUIAaHUPYEMOM
NEeSATENbHOCTH. JTall npeaycMmarpusaeT nposeaenue OBOC.

Oran b. Co3ganue MaTepHaIbHBIX OOBEKTOB IUIAHUPYEMOW JCATEIBHOCTH, OOECIICUMBAIOIINX €€
peanu3anmio (CTpOUTENBCTBO 3JaHUI, MalllMH U MEXaHU3MOB). JTall IpeycMaTpuBaeT MOHUTOpUHT OC.

Ortan B. OcymiecTBiaeHue IaHUPyeMO# IeATeTbHOCTH, MPOUCXO/IAIIEe: B IITaTHOM pekume (dtam B1); Bo
BHEIITATHOM peXHUMe (aBapuu, TEXHOJOTHYECKHe cOou u T.1.) — dTan B2. [IpenycmaTpuBaroTCsS MEPONPUSITUS
0 JIOKAJIU3AIH 3KOJOTHYECKOTo yIiepOa, SKOJIOTHUEeCKU ayAuT JUIsl ONpeeleHHs IPUYUH BOSHUKHOBEHUS
HEIITATHON CUTYyalllH.

Oran I. Ilpekpamenue aedaTenbHOCTH. JIMKBHOAmMsi JOJMKHA  CONPOBOXKAATHCA  MPOBEIACHUEM
9KOJIOTUYECKOI0 MOHUTOPUHTA U ayIUTA.

DKOJIOTHYECKOE COMTPOBOK/ICHNUE X035HCTBEHHOU JEATEILHOCTH BKIIIOYACT B CEOs:

e DOCX/l B mnpuBaruzauumu. B T'ocynapcTBeHHOM mnporpaMme MpUBAaTU3AlMU TOCYJAapCTBEHHBIX U
MYHUIIUNATIBHBIX Npeanpuatuii B PO yka3biBaeTCs MOPAJOK ydeTa SKOJIOTHYECKOTo (hakTopa, YCIOBHMA
0e30MmacHOro BeieHUs paboT Ha XUMUYECKU OIMACHBIX, B3PBIBO-, MOKAPO- U TOKCUKOOMACHBIX O0BEKTaX.
[IpenycmaTpuBarOTCS 3KOJMOTUYECKUIM ayJUT, TUIAHBI TMPUBATHU3AIMU, TPEOOBAHUS MO IKOJIOTUYCCKOM
CaHaIMy PEAIPUATHI;

e DOCX]JI B MHBECTULIMOHHON JesTeNbHOCTH. [Ipu olleHKe 11e1eco00pa3sHOCTH MHBECTUPOBAHUS B TOT HIIU
WHOW TIPOEKT ()MHAHCOBBIE OPTaHU3AlNN 00sA3aTeIFHO PACCMATPUBAIOT SKOJIOTHYECKYIO COCTABIISIOINILYIO
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nanHoro mpoekta. C 1984 r. Bceemuphbni OaHk TpeOyeT NpOBEOCHHS JKOJOTHUYECKOW OIEHKH
(uHaHCUpYyeMbIX MM HpOeKTOB. EBpomneilckuii OaHK pPEKOHCTPYKLMHM M Pa3BUTUS TaKXKe HMEeT
aHaJIOTUYHBIE Tpolenypsl. B mpouenype o0oumx OaHKOB TPOBEIEHHE HSKOJIOTHYECKOH OICHKH
MHBECTUIMOHHOTO MPOEKTa U MOJArOTOBKA COOTBETCTBYIOLIEH TOKYMEHTALMU €CTh 0053aHHOCTh TEX, KTO
npeiaraeT JaHHBIN MPOEKT JJIS1 HHBECTUPOBAHUS.

OKOJIOTMYECKMA MEHEIKMEHT IpeAIoaraeT, uTo MPEealNpHUATHE U €ro NPOAYKUUS OINpPelessioT
CTPYKTYpHyIO cBs3b Mexay HUMU u OC. Ecnu mpeanpusiTst HE CTaHYT SKOJOTHYECKH O€30MacHBIMHU, TO
po0JieMa PKOJIOTHIECKON 0€30MacCHOCTH HE CMOXKET OBITh PEIlleHa.

COBOKYITHOCTh ~ yNPABICHYECKHX, TEXHOJOTHYECKUX, (PHUHAHCOBO-3KOHOMUYECKHX  MEPONPUSATHH,
HaIpaBJICHHBIX Ha CHIDKEHHUE JaBieHus npeanpuaruii Ha OC (B paMKax BOCCTAHOBJICHMS €€ KadecTB) IPH
COXPAaHEHUH LEJIEN TPOU3BOJICTBA, COCTABIISIET IKOI02UZAYUIO IKOHOMUKU.

6.8. JKxo0ruvYecKuii MeHeKMEHT Ha NpenpUusTUI

OKOJIOTHYECKUN  MEHEPKMEHT Ha MNPEAnpUsITHd — 3TO CHCTeMa YIOPABJICHUYECKUX  PHIYAroB,
obecnieunBaroras 3pPexT B 0071aCTH AOMYCTUMBIX TEMIIOB YKOHOMHYECKOTO Pa3BUTHS B paMKaXx JIOMyCTHMOTO
nasienust Ha OC [13].

Briaenum crienyromuye Tpy CTaAuy SKOJIOTMYECKOTO MEHEKMEHTA.

e Buibop. Ha 3Toll cTamuu mpH peHIeHHH O CTPOUTENHCTBE HOBOTO MPEANPUATHS, PEKOHCTPYKIMH KN
MOJICPHU3ALMHI CTapOro HEOOXOAUMO COOIIOACHNE PUHIIUIIA SKOJIOTU3AIIMN SKOHOMUKH ITPOU3BO/ICTBA. 3/7€Ch
MpeycMaTpuBaeTcs pa3padoTKa cXeMbl 0€30MaCHOCTH MPOLYKIIUU BCETO )KU3HEHHOTO IIUKJIA.

o Momenmanvuoli ananiu3 TOAPa3yMEeBaeT MOMEHTAJIbHOE TECTUPOBAHUE BHIOMpaeMOW  MoJenu
MIPOM3BOJICTBA U3 MHOTOYMCIEHHBIX BapUAHTOB YK€ MMEIOLIUXCA NMPOEKTOB. MOMEHTAIbHBIA aHaIU3 — 3TO
TabIuIa WM MaTpulla ¢ HaOOpOM COOTBETCTBYIOIIMX MapaMeTPOB, aHAIH3 KOTOpHIX (B Oasnax) MO3BOJIUT
cenaTh MpeABapUTEIbHbIA BbIOOp HamNpaBieHUS NajbHEHIIEH NeATeIbHOCTH MO CO3/1aHHI0, PEKOHCTPYKIMH
WM MOJCPHU3ALINU.

e Ha npeanpoeKTHO cTainu 1aHHbIe MOMEHTAJIBHOTO aHAIN3a MIPeodpa3yroTcs B IPOrpaMMy IeHCTBUI O
(OPMHUPOBAHUIO 9KOIOCUYECKO2O Ou3Hec-niana. DBU3HEC-TUIAaH WUCCIeAyeT CWIbHBIE M Cia0bleé CTOPOHBI
MPEANPHUATHS, a TAKXKE OTKPBHIBAIOIINECS BOZMOXHOCTH U OMTACHOCTH.

Baxneiimass 3amaya 3KOJOTMYECKOTO MEHEIKMEHTa COCTOMT B TpemoTBpaiieHuu yrpo3sl s OC, B
BO3MOXKHOCTH pocTa mpennpustus. [IpuHIMN MeHemKkepa-sKoiora 3akiioveH B AeBuse: 3aTparsl Ha OC
AOJIKHBI OKYNIaThCs!

BrIrogHOCTh panroHanbHOTO U COANAaHCUPOBAHHOTO MPUPOAOIOIB30BAHUS ISl PEATNPUATUS PEATU3YETCs
yepe3 3KOHOMUYECKUE BBITOJBI: a) CHU)KEHHME H3AEPKEK B pe3yJbTaTe 3KOHOMHUHU IPHUPOJHBIX PECYPCOB,
PELUPKYISIUH, TIepepaboTKH O0TXO/I0B, CHIDKEHHE TIaTexkel 3a mrpadsbl; 0) pocT JOXOIOB 33 CUET «3EJIEHBIX)»
TOBAapOB, KOHKYPEHIIMH, HOBBIX PBIHKOB COBITA; CTPATETMYECKHE BBITOABL: HUMHIK MPEANPUSTHS, POCT
MIPOU3BOUTENBHOCTH TPY/Ia, BHIIIOJIHEHUE YKOIOTHYECKUX TpeOoBaHUI 0e3 U3IIUITHETO HAMIPSKECHHUS.

6.9. CTpykTypHasi nepecTpoiKa M IKOJI0ru3auus IKOHOMUKHU

B ycnoBusx mepexoma Poccum K pHIHOYHBIM OTHOIIEHUSIM MEHEIKEP-KOHCYJIBTAHT MO 3KOJIOIMYECKUM
BOIIPOCAM JIOJDKEH 3HaTb, YTO YCTapeBILNE TEXHOJIOTUH, SIBISIFOIIMECS OCHOBHBIM HCTOYHUKOM 3arps3HEHUS
OC, 0o0blYHO Haubojee PHEProeMKH, TPeOYIOT HCHOJIb30BAHUSA AEHUIUTHBIX HEBO30OHOBISIEMBIX PECYpCOB,
XapaKTepU3yIOTCS OMACHBIMM OTXOJaMH, I03TOMY HMX HpPUMEHEHHE JODKHO CAEPKHUBATHCS OyayLIMMU
pacxonamu Ha oxpany OC [13].

B ycnoBusix pbIHOYHOM HKOHOMUKHM HOBBIE TEXHOJOTMHM, OOECIEUMBAIOUINE 3HAYUTEIIBHO MEHBIIIEe
nasnenue Ha OC, 6onee MpeanOYTUTENIbHBI, KOHKYPEHTOCIIOCOOHBI, HE BCTYMAIOT B KOH(IIUKT C BIACTAMH U
OBICTPO 3aXBaTHIBAIOT PHIHKH.

CrpykTypHasl epecTpoiika SKOHOMHUKH OJDKHA MPOBOAMTHCS B YCIOBHSIX M3MEHEHUS 3aKOHOJATENILCTBA B
00JIaCTH DKOJIOTU3AaLUU 3KOHOMHUKH, T.€. YXKECTOUEHMs] TOCCTAaHJAPTOB TEXHOJIOTMYECKHUX IPOLECCOB, BO
B3aumojeiictBun He Toibko ¢ OC, HO M C oOmpeleNeHHeM Leled MPOU3BOJACTBA, O0ECTIEYMBAIOIIUX
BOCCTAHOBJICHHE KadyeCTBa Cpeabl OOMTAHUs, MOJMydYCHHE NPOAYKIHUH, KOTOpas Obl HE HaHOCHIA yiiepOa
MPUPOJHBIM 00BEKTaM B TEUEHHE BCETO KU3HEHHOTO LIUKJIA.

OKOJIOTMYECKM  OPHUEHTUPOBAaHHOE  YNPABJICHUE IPOU3BOJICTBOM IpPEACTaBIAECT cO0OM  cucTeMy
IUTAHUPOBAHMSI U KOHTPOJIS Ha pasHbIX dTamax: 1) cocTaBieHHE MPOU3BOACTBEHHOM mporpaMmel. Ecimu 310
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HOBOC TPEINpHITHE, TO TMporpaMma MpeaycMaTPpUBaeT IOCIIEIOBATEIILHOCTh COOIOACHUS — CTaaHid
MIPOEKTUPOBAHUS, HKCIIEPTU3bI, MOIYUYEHUSI Pa3pelINTENbHON TOKyMEHTauuu U T.0. Ecnu monepHusupyercs
cTapoe MpEeanpHsITHE, PeUb MJET O CHATUU C MPOU3BOJCTBA 3KOJOTMUECKH BPEIHOM MPOAYKIMHU, 3aMEHE
yCTapeBLIEro 000pYI0BaHMs U CTApO TEXHOJOTUU HAa HOBYIO; 2) KaJIEHJApHOE IJIaHUPOBAHUE MOATOTOBKHU U
MIPOBEPKU COCTOSIHUS pabOThI 000PYI0BaHMs; 3) MPOU3BOICTBEHHBINM KOHTPOJb; 4) [InaHupoBaHue U KOHTPOJIb
KaydecTBa.

[Ipn peanuzanuu MEHEKMEHTa HAa YPOBHE MPOCKTHUPOBAHUS IMPOCKTAHTHI HEBHICOKOW KBaNIH(HUKAINH,
WOyIIMEe Ha TOBOLY Yy HENATBHOBUIHOTO PYKOBOJCTBA, CTPEMSTCS CKPBITh BO3MOYKHBIE IIOCIEACTBUS
BozneicTBust mpeanpusatus Ha OC. Takue MNpPoeKThl OOBIYHO BBHITJSAST TPOMO3JKHUMH, MEPONPHUSTHS IO
BBITIOJTHEHUIO JKOJIOTUYECKUX TpeOOBaHUM, Kak MPaBWIIO, 3aUMCTBYIOTCS M3 CTapblX MPOEKTOB. ITO
MMPOCMATPUBAETCS YK€ B OTCYTCTBUM aHAJIM3a JICHCTBYIOIIMX MOJENIEN Mpou3BoACTBA. [IpOEeKTaHTHI BBICOKOM
KBaJIM(UKAIIMK OOBIYHO CO3/1al0T TApMOHHUYHBIM JOKYMEHT, B KOTOpoM Npobiembl oxpaHbl OC BBITISAST
000CHOBaHHO W PEATUCTHYHO. PemieHne 3TuxX mpobiemM 00OCHOBHIBAETCS HEOJHOKPATHBIM MPOUTPHIBAHHEM
BO3MOXKHBIX CLIEHAPHEB 00OCTPEHHUS BO3HUKAIOIIMX CUTYalMid ¢ MOAOOPOM AJisl KaXkI0H OpPrTeXMeponpusiTUi,
MOJIKPEIUJICHHBIX (PHHAHCOBO-9KOHOMHYECKUMHU pacueTaMHu.

Ha cTaauu npoexkTrpoBaHUs BaXHO HE 00emaTh M He MPUHUMATh Ha ceOs 00513aTeNbCTB, KOTOPhIE HE MOTYT
OBITh BBHITIONHEHBI; HE CTPOUTH OJIArOMONYYHsl 3a CYET 3J0pPOBbsl OKpyKaromux. lIpu cTpouTenbcTBe
PocroBckoit ADC He OB yYTEH MEKIyHAPOIHBIM TMOAXO0] K CTPOUTEILCTBY MOJ00HBIX 00bekTOB. Hacenenue
HEJOCTAaTOYHO HMH(DOPMHUPOBATIOCH HA CTAAMSIX MPHHITHS PEHICHHs, TMPEANMPOCKTHBIX HCTIBITAHUMH,
npoekTupoBaHus u cTpoutenbcTBa ADC. OHO OBIJIO MaJIO OCBEIOMJICHO O BO3MOXKHBIX BapUAHTAX YIYUIICHUS
COLIMATTbHO-Y)KOHOMHUYECKON CUTyallud B CIy4ae CTPOUTENHCTBA ITOr0 O0BEKTa. UepHOOBUTLCKHI CHHAPOM
3aCIIOHMII Tiepe]] 0ObIBaTEIEM BCE, OCTAaBUB €r0 Ha€IMHE C MOCIEICTBUSMHU, O KOTOPBIX OH XOPOIIO OCBEAOMIIEH
n3 CMU. B 10 xe BpeMs npoekTupoBanue U crpoutenbetBo CeBepHoil TOLl B MockBe Mpoxoauio B yCIOBUAX
IIUPOKOW  TIVIACHOCTH, M  YyCIEHIHAas peaju3alusi MpPOeKTa I[03BOJWIA CYHIECTBEHHO  YJIY4IUUTh
SHEPrOoCHA0KEHHE OTPOMHOI TEPPUTOPUU TOPOIA.

Oyenxa 6o30eticmseusi Ha oxpydcarowyio cpedy (OBOC) mpoBOIWUTCA TPH BO3HUKHOBEHWUU YTIPO3bBI
3HAYUTEIIBHOTO HKOJIOTMYECKOTO yIiiepda M HCIONB3yeTcs Ui MPOTHO3a TaKHX IIOCIEACTBUH, a TaKxKe
HaXO0XXJICHUS CTIOCOOO0B CHIDKCHHSI OTPHUIATEIBHBIX BO3eHcTBHMA npeanpusaTus Ha OC.

CoaepkaHue SKOJOTUYECKOIO0 MEHEIKMEHTAa Ha MPEANPUATHH BKIIOYACT TaKXKE HKOJIOTUYECKYIO
JKCNEPTU3Y, CYIIHOCTh KOTOPOW PACCMOTPEHA BBILIE.

DKOJOTUYECKHE MPOOJIEMbl PETUOHOB HE MOTYT OBITh PEIICHBI U3 IeHTpa. Ho 1eHTp MoxeT GuHAHCOBO-
SKOHOMUYECKON MOJTUTHKON CTUMYIMpOBaTh WK nasieHne Ha OC, wim O6epexHoe OTHOIIEHUE K MPHUPOJE U
pecypcam. OJHAKO SKOJOTHMYecKas O€30MacHOCTh PErHMOHOB OCYIIECTBISETCS Ha NPEINPUATHU, TTOITOMY
Ype3BBIYAITHO Ba)KHA OIIEHKA JICUCTBYIOIIETO MPOEKTA — IKOI02UuYecKutl ayoum (CM. TIL. 7).

Baxneiieit Mmepoil 3KOJIOTMYECKOT0 KOHTPOJS Ha MPEANPUITHH SIBISETCA 2Ko102udeckas peeusus. OHa
MIPEAYCMATPUBAET CUCTEMATUUYECKYIO JOKYMEHTAIBHO MOJATBEPKIAEMYIO OLIEHKY PYKOBOJCTBA IPEANPUATHS C
9KOJIOTUYECKUX MO3ULUN. JlocTUraeTcs 3TO CO31aHUEM CUCTEMbI SKOJIOTHUYECKOT0 KOHTPOJISL HA MPEAIPUSITHH.

Kpynnble npeanpusatus MOTYT cO3[aTh Y c€0sl SKOJOTHYECKYIO CIy:KO0y BBICOKOTO YPOBHS, YTO TpeOyer
OOJIBIIMX PACXOMOB, KOTOPBIE 4Yallle BCETO OKYIMAIOTCS W TPUHOCIT JKOHOMHUYeckuil 3ddekr. Cpennwue
NPEANPUITHS. MOTYT COJEpXKaTh CHEUATNCTA B PAHNEe MEHEKEPA-KOHCYJIbTAaHTAa IO 3KOJIOTMYECKUM
BompocaM. KpymHble BOMPOCH JKOJOTHYECKOTO ayAHpPOBAHUS PEIIAIOTCS OOpalieHHeM K ayIuTOPCKHUM,
KOHCYJIbTaTUBHBIM, MH)XHHUPUHTOBBIM (PUpPMaM.

Menkue mnpeanpuaTHs BBIHYXKICHBI NpUOEraTh K YyCIyraM COOTBETCTBYIOIIMX (UPM WU periath
9KOJIOTMYECKHEe TPOOJIeMbl Ha CBOI CTpax M PUCK.

I'naenas 3a0aua aynura — He HaKa3aHUe, a MOMCK BO3MOXKHOCTEH n30exaTh nmocneAcTuii 3arpssHerust OC,
KOTOpBIE MOTYT MPUBECTHU MPEAIPUATHE HE TOIBKO K MOTEPE YacTU MPHUOBLIN, HO U K 3aKPHITHIO IPOU3BOJICTBA.

AynuTopcKas IesITeIbHOCTh OIUTAUUBACTCS IPEANPHUATHEM, KOTOPOE MOABEPraeTcs MPOBEPKE.

MeHnedowcep-KoHcy1bmanm no 9K0I02ULECKUM 80Npocam OJIKEH IEHCTBOBATh UCXOIS U3 LENEH:

1) 3ammututh u coxpauutb OC;

2) obecnieunTh 3J0POBBE JIIOJICH B paMKax MPOU3BOACTBA U OJMIKANIIIETO OKPYIKECHHUSI;

3) 5KOHOMHO U COATAHCUPOBAHUE PACXO0BATH IPUPOIHBIE PECYPCHI.

MeHemKep-KOHCYJIbTaHT, MOJHOCTHIO OTBEYAIOUIMI 32 3KOJOTMYECKYI0 O€30MacHOCTh Ha MpPeANpHsITHH,
MOYUHEH HEMOCPEICTBEHHO AUPEKTOPY M HE MOXKET OBITh BKJIIOYEH B IITAT CIYXKOBI INIABHOTO WHXKEHEpa B
KadyecTBEe MHXKCHEPA M0 TEXHUKE O€30MacHOCTH.
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6.10. UcTounnky prHAHCUPOBAHNS PUPOAOOXPAHHOM 1eATETbHOCTH

B ycioBusiX pecTpyKTypH3allui 3KOHOMUKH HM3MEHSETCS M CTPYKTypa (UHAHCHPOBAHUS MHPEANPUATHN B
YaCTU MPUPOJTOOXPAHHON JEATEIbHOCTH — YBEINYUBAETCA UCIIOJIB30BAHUE CPEJICTB CaMOI0 MPEINpUATUS Ha
pelieHre COOCTBEHHBIX KOJIOTMYECKUX MPOOIeM MU COKpAIIEHUH OI0PKETHBIX ACCUTHOBAHUIA.

EctectBeHHO, B (pMHAHCHPOBAHUU MPHUPOJIOOXPAHHOMN NEATEIHHOCTH OOJIBLIYIO POJIb UTPAIOT OIOJKETHI
BCEX ypoBHEH. [ TaBHOE B MCIIOIBL30BAHUU CPEICTB OIOJKETa — YUacTHE MPEANPUITUI B peann3alii KPYITHBIX
9KOJIOTMYECKUX MPOrpamm ¢eiepanbHOro, pecnyOIuKaHCKOTO MK MyHHIIMIIAILHOTO YPOBHEH.

BHeOrokeTHOe (pMHAHCHPOBAHKWE TPOM3BOIUTCS W3 BHEOIOKETHBIX T'OCYJIAPCTBEHHBIX SKOJIOTHYECKUX
dboHI0B, cucTeMa KOTOphIX co3fgaHa B 1992 1. ®oHmpl (QOPMHUPYIOTCS M3 CPEICTB, MOCTYMAIOIMUX OT
MPEANPUATHA, YUYpEKICHH, TpakJaH B KadecTBe IuiaTel 3a 3arpssHenus OC, mTpadoB Mo uckam o
BO3MEIICHUH Bpeaa U T.1.

CpenctBa sKkojormdeckoro (oHAa pachpefensorTes ciaeayommMm obpasom: 60% — Ha peamu3aiuio
MPUPOJTOOXPAHHBIX MeponpusiTuii MectHoro 3HaueHus; 30% — oOmactHoro u 10% — denepanpHorO.
®opmupoBanue (HOHIOB HANPSAMYIO0 3aBHCUT OT YpPOBHS TMOCTYIUICHHsSI CpPEICTB 3a HapylICHHE
MIPUPOJOOXPAHHON IEATEIBHOCTH.

CpencTBa npennpusaTusi, ucnoib3dyemMblie Ha oxpany OC, MOTYT OBITh MOJTyY€HbI ITyTEM:

e [pUMEHEHUus OoJjee IEHIEBbIX PECYPCOB;

® CHIKEHHUS DHEPreTHYECKUX 3aTPaT Ha €IMHULY IPOLYKLNH;

® BHEPEHUsI COBPEMEHHBIX pecypcocOeperammmx TeXHOIOTHi;

® DKOJIOTM3allMM IPOU3BOJACTBA, PE3YyJIbTATOM KOTOPOH SBIISIETCS IOJYYEHUE SKOJOTMYECKH YHCTOU

IPOIYKIIUH, TOBBIIIAIONIEH KOHKYPEHTOCTIOCOOHOCTD MPEAIPUSITHS;

e 1epepaboTKH OTXOMOB U T.II.

BaxHpiM ycroBHEM JOCTHKEHHS €I SKOJOTUYECKOTO MEHEIKMEHTa CIYXUT (UHAHCOBbIUL aHAIU3
JeSITebHOCTH TPENNPUATUS — aHaIu3 (UHAHCOBOM PEHTAOEIBHOCTH, MOTPeOHOCTEH B (DMHAHCHPOBAHUH H
BO3MEIIICHUS 3aTpart.

BakHelmMM HCTOUYHUKOM CPEICTB MPHU 3KOJOTH3ALUU MPOU3BOACTBA SABJSETCS IOJHBIA yUET MHTEPECOB
oxpanbl OC mpu pa3paboTKe MPOSKTHO-CMETHOM TOKyMEHTAIIUH.

I'maBHBIA BONpOC — rae B3SATh JEHBIU [JJI1 HOBEWIIMX TEXHOJOTHM M BBINYCKAa BBICOKOKAYECTBEHHOM
NpOoAYKIMHU? MeXITyHapOAHBIM U POCCUMCKUN OMNBIT MEPEXOJHON SKOHOMHUKH JAE€T IIAHC MOJYYUTh CPECTBA
IyTEM:

® T[IpUBaTH3AIINY;

® TPOAAKU YACTU IPUPOJIHBIX PECYPCOB;

e Claud BO BPEMEHHYIO apeHIy IIOMEIICHH, KOTOphlE HE MOTYT Ha OMIDKAHIIyl0 MEpCHeKTHBY

y4acTBOBaTh B MOAEPHHU3ALIMU TPOU3BOICTBA;

® [PUHATUSA PEIICHUH JyYlIUMU KOHCTPYKTOPCKO-TEXHOJOTMYECKUMHU CHJIaMH JUIsl MOJIEPHH3ALUU

MpEATPUSITHSL.

DKOJIOru3anus IpOU3BOJACTBA 3aCTaBIsET PYKOBOACTBO NPEANPHUATHEM HCKATh BCE BO3MOXKHBIE BapUAHTHI

COKpAIIIEHUS U3/IEPKEK, CBSA3aHHBIX C naBiaeHueM Ha OC.

KoHTpo/ibHBIE BOIPOCHI

1. Yto Takoe SKOJIOTUYECKUA MEHEIKMEHT?

2. Kak BBl mOHMMAaETE TEPMHUH «yCTOMUYHUBOE Pa3BUTHE»?

3. Uto Takoe 3Kxonoruyeckasi 6e30macHoCTh?

4. Kak ¢popMupyroTcsi MEXaHU3MbI IPUPOAOIOJIB30BAHNS B PHIHOYHON 3KOHOMUKE?

5. [laiite onpeneneHre ppIHOYHBIX U HEPBIHOYHBIX [IEHHOCTEH.

6. Uro HOBOro BBl BHJHTE B OIEGHKE CTOMMOCTH OWOTHYECKHX KOMIIOHEHTOB, TNpeioxkeHHoH B.H.
BonbiiakoBbeiM?

7. ChopMyaupyiTe 11eIh IKOJIOTHIECKOM IKCIIEPTU3HI.

8. HazoBHTE NMPUHLHUIIBI KOJIOTHYECKOTO COMPOBOKACHUS XO35IUCTBEHHON AESTENbHOCTH.

9. B uem cyTb 3KOJIOTMYECKOT0 MEHEPKMEHTA Ha MPEANpUiTUn?

10. Kak BbI NOHUMaETE 3a4a41 SKOJOTU3AIMU SKOHOMUKHU B NIEPUOJ CTPYKTYPHOU NEPECTPOUKH?

11. KakoBsl ncToOUHUKH (DHHAHCUPOBAHUS MTPUPOJTOOXPAHHOMN IEATEITHHOCTH?
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I'maBa 7. Dxoyoru4ecknii MAapKeTHHT
7.1. MapKeTHHIOBbII MEXaHU3M YIIPABJEHUS OXPAHOM OKpY Kalouiel cpeabl

ACHEKTHI IK0JOTrHYeCKH OPMEHTHPOBAHHOI0 MAPKETHHIA B MUPOBOM COOOIIECTBE CBSI3aHBI C OBICTPHIM
pa3BUTHEM TEXHOJOTHMI W MPOLECCOB, CHIKAIOUIMX BO3JCWCTBHE Ha OKPYKAIOIIYI0 CPELy, a TaKXKe C
YCKOPEHHbIM  ()OPMHUPOBAHMEM  pBIHKA  JKOJOTMYECKUX YCIYyr, KOTOpBI, €CTECTBEHHO, TpeOyeT
COOTBETCTBYIOILIETO Pa3BUTHS MapKETHHTOBBIX CpeACTB ympaBieHus. K OCHOBHBIM Mapkemunzoevim
Hanpaenenuam B 3TOM 007aCTU CIEAYyEeT OTHECTH:

e (hopMupoBaHue (HPUHAHCOBBIX CTPYKTYP MOIACPIKKU IKOJIOTUICCKUX JCHCTBHIA,

HKOJIOTUYECKYIO OLIEHKY (ayUT) ypOBHS BO3ACHCTBUSI Ha OKPYXKAIOIIYIO CPENY;

AKOJIOTUYECKOE CTPAXOBAHKE JICHCTBHI KOMITAHUM;

u3MeHeHne ()OpM OTUYETHOCTH JESTEILHOCTH MTPOU3BOINUTEIICH;

HOBBIE ()OPMBI PEKIIAMBI;

(dbopMupOBaHKE HOBBIX MPUHIIUIIOB TOPTOBIIN (HapUMep, Mpoaka SKOJIOTMYECKH YUCTHIX MTPOIYKTOB).

MapKeTHHIOBBII MEXaHU3M YIIPABICHUS OXPAaHOU OKPY’KAOIIEH Cpeabl OCHOBAH Ha THUIIOJIOTUU PBIHOYHBIX
MeTO0/10B. B HacTosiiiee BpeMsi U3BECTHBI CIEAYIOLIUE OCHOBHBIE TPYNIIBI METOJ0OB YIIPABIICHUS:

® aQJMHUHHUCTPATHBHOE pPETYJIHpPOBaHUE — BBEJCHHE COOTBETCTBYIOIIMX HOPMATUBHBIX CTaHIApTOB U

OTpaHUYEHUH, KOTOPBIC TOJDKHBI COOIIOIATh (PHPMBI-IPOU3BOIUTENH, & TAKKE OCYIIECTBICHUE TIPSIMOTO
KOHTPOJISL U JIMLIEH3UPOBAHUS MPOLIECCOB MPUPOIONOIB30BAHNUS;

® DKOHOMHUYECKHE CTHUMYJIbI, HAIMpaBJICHHbIE Ha TO, YTOOBI 3aMHTEpPECOBATh (HUPMY-IIPOU3BOIUTENS B

palKoOHATBLHOM MPUPOAOIOIH30BAHUN;

e cuCTeMa IJIaTexel 3a 3arpsA3HEHNE U AKOJIOTMYECKHUX HAJIOTOB;

® pacrpejeseHHe NpaB Ha 3arpsA3HEHNE U KOMIIEHCALIMOHHbBIE TUIaTEXH.

JlanHple MeTOIbl HEOOXOAMMO HCIONB30BaTh HA PA3IMYHBIX CTaJAMSIX MapKETUHTOBOTO TMpoIlecca,
BO3JICHCTBYIOIIETO0 Ha OKPYXAIOUIYI0 Cpeay. DTO BO3IEHCTBHE 3aBUCUT OT COCTaBa MEPBUYHBIX PECYpPCOB,
cnenupuKyd TPOU3BOJACTBEHHOTO MPOIecca U MPUMEHIEMBIX MPUPOIOOXPAHHBIX TEXHOIOTUH, (POPMHUPYIOLTIX
BBIOPOCHI B OKPY’KAIOIIYIO CPEyY.

Oco0ast ponb 371eCh OTBOAUTCS naamexcam u Hanocam 3a 3azpsasHenue. OHU TIPEACTaBISAIOT COOOMH
KOCBEHHBIC pbIUYard BO3JIEHCTBHS ¥ BBIPAXKAIOTCS B YCTAHOBJICHWH IUIATHI 32 BBIOPOCHI MM COPOCHI, 3a
WCTONIb30BaHNE TMEPBUYHBIX PECypCcOB, KOHEUHYIO TMPOAYKIHUIO WM TexHonoruwoo. Ilmara momxHa
COOTBETCTBOBATh COLIMATbHO-IKOHOMUYECKOMY YIIEpOY OT 3arpsi3HEHUS WM ONpPEAENAThCS M0 KaKOMY-JIHOO
IpyroMy TOKa3aTento (HampuMep, 3KOHOMHYECKOW OIEHKE AaCCHUMWIISIIMOHHOTO MOTEHIMaia MPUPOTHOM
cpensl). Hanoru Ha 3arpsi3sHeHHe U IJIaTE€KU IPEJOCTaBIAI0T MAaKCUMAIIbHYI0 CBOOOY 3arps3HUTENIO B BEIOOpE
CTpaTeruy COYETaHMs CTEMCHH OYMCTKU M IUIAThI 32 OCTATOYHBINH BeIOpoc. Eciu mpupo1ooxpaHHbie U3AEPKKH
HU3KH, TO (rpMa 3HAUNUTENBHO COKPATUT BBIOPOCHI, BMECTO TOTO 4TOOBI IIAaTUTh Haor. [Ipeanonaraercs, 4ro
OHA MOYKET COKPATUTh UX IO ONITUMAJIBHOTO YPOBHS, KOTJa MPHUPACTAIONINE 3aTPaThl HA TOOABOYHYIO OYUCTKY
CTaHOBSITCS PaBHBIMU CTaBKE IJIATEXkKa.

[Tonp30BaTenb Kakoro-nuboO pecypca IUIATUT 3a HEro Tak XKe, Kak 3a MpuoOpeTaeMoe ChIpbe,
INEKTPOIHEPTHIO U T.1.

IInameowcu nonv3osameneli Ha TOKPBHITUE AaJIMHUHUCTPATUBHBIX PACXOJ0OB MOTYT BKIIOYaTh IUIATy 3a
MOJIyYEHUE pa3pelieHus WiIW JUIEH3UHM, a TakXe JPYyrdeé HOMUHAJIbHBIE IUIATEKH, COOTBETCTBYIOILIUE
BEJIMYHMHE BHIOPOCOB M MOKPHIBAIOIINE U3ACPKKU HA pa3fady pa3pelieHuid U JUIEH3uH. DTU IIaTeXu B LIEJIOM
MEHbILIE TJIaTeXel 3a 3arps3HeHHe U MMEIOT OrpaHHMYEHHOE BO3/JCHCTBHE HAa YPOBEHb BHIOPOCOB (DHMPMBI.
Ckopee Bcero, mX HaJI0 paccMaTpuBaTh KaK JIMIICH3WOHHBIM COOp, KOTOPBIM COMPOBOXKIACTCS BbIIaUCH
JUIEH3UH.

Cybcuouu TIpECTaBISAIOT CO0OM CHeruanbHbIe BBILIATE  (PUPMaM-3arps3HUTENSIM 332 COKpalleHHe
BbIOpocoB. Cpeau cyOcuauii Hanbosiee 4acTo BCTPEUYAIOTCSI MHBECTHUIIMOHHBIE HAJOTOBBIE KPEIHUTHI, 3alMBbI C
YMEHBIIIEHHON CTaBKOW TMPOICHTa, TapaHTHH 3aliMOB, OOCCICUYCHHE YCKOPEHHOW aMOpTHU3aIluu
MPUPOJIOOXPAHHOTO OOOPYAOBAaHUs, CPEICTBA HAa PEryJIMpPOBaHUE IIEH IMEPBHUUHBIX PECYpCOB M KOHEUHOM
MIPOTYKIHH.

Ecnu cuntath, 4To mpaBa COOCTBEHHOCTH Ha OKPYKAIOLIYIO Cpely MpUHAIekKAT BCEMY OOILECTBY B LIEJIOM,
TO (UPMBI-3aTPA3HUTENN JAODKHBI HECTH 0053amebHyi0 OmMEemcmeeHHocmsy 3a MpUuIMHeHHbIN yiep0. Eciu
HAJOT Ha 3arps3HEHHE WM IUIaTa 32 BBIOPOCHI OTPAXKAIOT MPEACNbHBIM yIIepO, ONpeaeNeHHBIH 0 aKTa
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BBEIOpOCA, TO B CHCTEME 0053aTeIhbHON OTBETCTBEHHOCTH 3a YyIIep0 IIaTa pacCUUTBIBACTCS O (akTy BEIOpOCca
(Tmocie HeT0) KOHKPETHO ISl Kakaoro cirydas. Haue roBops, HaHecmias ymepo ¢gupma obs3aHa 1u00 KaKUM-
TO 00pa3oM ero KOMIIEHCHPOBATh, JIMOO MPOBECTH OYHCTKY HAPYLIEHHOTO MNPHPOJHOTO OO0BEKTa, JHOO
BBIIUIATUTh KOMIIEHCAIIMM TMOCTpaJaBlINM, JMOo crenath eme 4to-to. C 3Toil 1enpio odopmisioTes
CHelMalbHbIe JIOKYMEHTBI, 3aKpeIUIAIoNIHe o00sS3aTelnbcTBAa HA  OCYIIECTBICHHE MPUPOJOOXPAHHOM
JeSITeNIbHOCTH 01 COOTBETCTBYIOIIMM 3aJI0T.

Jannbpiit moaxoa ocoOeHHO 3(PPEKTUBEH, €CIM YHCIIO 3arps3HUTENCH M UX XKEPTB OTPAHHUYEHO, a pa3Mep
3arpsi3HEHUS U €ro COCTaB JIETKO oTcieanTh. Heobxoaumo pa3nuuaTh aBapHilHbIE BEIOPOCH U BOCCTAHOBJIICHHUE
9KOCUCTEMBI TIOCTIE OCYIIECTBICHHS ONPEICIICHHON NeATeIbHOCTH (PEKYIbTUBALINS 3EMEIb).

B mepBoM ciydae pupma MOXKET JIMIIb MPOTHO3UPOBATH OyMyIIUil yimepd W MPUHUMATHh BCE MEPHI, YTOOBI
ero He gomycTuTh. Ho ecnm Takoi ymiepO OyaeT HaHECeH, BUHOBHHK IOJHOCTBIO KOMIIEHCHpPYET ero. B
KauecTBE TapaHTHii 3/1eCh MOTYT BBICTYIAaTh aKTUBBI (PUPMBI, B TOM YHCJIE CTPAXOBOM MOJIUC U T.II.

Bo BTOpOM cnyuae mpuMepHbIe MacmiTaObl OyAyIIero yiiepOa H3BECTHBI, €CIIM peyb HIET, HAPUMED, O
no0OBIYe TOJIE3HBIX HMCKOTMAeMbIX. B KadecTBe rapaHTHi 371€Ch BBICTYMAeT JICHEKHBIN JIETIO3UT, BHOCHUMBIN
¢bupmoii. Eci oHa cama ipoBeZieT peKyJIbTUBAIUIO 3€MEJTb, TO MOJIYYHT CBOW JEMO3UT 0OpaTHO, €CITU HET, TO
CyMMBI JEMO3UTa JOJDKHO XBaTHThb, YTOOBI PEKYyJbTHUBALIMIO TpPOBeN KTO-HHOyAb Jpyroi. CBoro
OTBETCTBEHHOCTH 110 KOMIICHCAINH yIIlepOa 3arps3HUTENh MOKET NMEPET0OKUTh Ha TIOCPEIHHUKA, BHOCS TUIATy 32
3arpsi3HEHUE MO CTaBKaM, COOTBETCTBYIOLIUM SKOHOMHUYECKON OIIEHKE aCCHUMUJISIIMOHHOTO noTeHuuana. OH,
KaK CKa3aHO BBIIIE, OTUIAYMBAET B TOM YHCIIE U yIIEepO, T.€. JOHKEH PACCUUTAThCS C KEPTBOM 3arps3HEHHSL.

Cucmema yenegoeo peszepeuposanusi Cpeocms Ha YMUIU3ayuro omxo0oe (3aJloroB) HCIOJIb3YETCS IS
CO3MaHUs CTHUMYyJa y TMOTpeOUTeNel Ha OCYIIECTBICHHE IOMOJHUTEIBHBIX H3JIEpPKEeK. B MOMEHT MOKYIKH
TOBapa, MPeIOINpeaeSIouIeil MpeacTosIIee 3arps3HeHe, OCYIIECTBIIAETCS BKJIaA, KOTOPBIA BO3BpAIlaeTCs C
MPOLIEHTAMU TIOCJE YTHJIM3AIUKA OTXOAOB (HampuMmep, MOKymKa OaTapeek, HAlMTKOB B KECTSHBIX OaHKax H
T.1.). VI3BeCTHBI Cily4au MPUMEHEHHUs JAHHON CHCTEMBI JUIsl CTUMYJUPOBAHUSI BOCCTAHOBIICHUS U YTUIIU3ALUH
0TpabOTaHHBIX Macel, PEIUKINPOBAHUS 030HOPA3PYIIAIONINX BEIIECTB.

Hugopmayuonnvle cucmemsl, ciayxampe g oOecredeHuss MOJTHOTH HHGOpManmuu U CBOOOJBI
03HAKOMJICHUS C HEH, UTPAIOT POJib, MOJA00HYI0 SKOHOMHUUECKUM cTUMYJIaM. Eciii GUpMBI IPETOCTABISIOT 8C10
nH(pOpMaLIMIO, TO MOTPEOUTENN WIM KUTETU OJU3NIEKAIUX TEPPUTOPUN OIOBEIIAIOTCS O pa3Mepax
3arpsi3HEHUS] WM BPEIHBIX BEIIeCTBaX B mnpoaykiuu. HMHpopMmupoBaHHOCTH (aHTHpEKIama) BeEOEeT K
W3MEHEHHI0O CIpoca Ha TMPONyKUHWIO, obOecreuuBasi COKpalleHHE 3arps3HEHUs,  HCIOJIb30BaHHE
COOTBETCTBYIOIIUX MMEPBUYHBIX PECYPCOB MM THUIIOB TEXHOJIOTHH.

7.2. OCHOBHbIE MAPKETHHIOBbIE MOAX0/IbI B 00JIaCTH IKOJIOTHH

KommiekcHas cucteMa MapKeTUHTOBBIX MEp JUTSl PEILICHHSI SKOJIOTUYECKUX MTPOOJIEM BKIIIOUAET B CEOS:

1) KOMMepUYECKO-X035HCTBEHHBIN MEXaHU3M;

2) 00IIECTBEHHO-TIPABOBOIM MEXaHU3M;

3) MapKeTHUHTOBO-YIIPABICHYCCKUA MEXaHU3M;

4) HOpMaTHUBHO-TEXHUYECKHE YCIOBUS MPH pa3zpadoTke ToBapa Ha ypoBHe HMOKP;

5) uadopmarnmonHoe oOecredeHne Kak COCTaBHOM 3JIEMEHT MapKETUHT-MHUKCA;

6) CTPYKTYPHYIO IEPECTPOHKY MapKETHHIOBON LIETIOYKH, BKIIIOYAIOIIEH TPOU3BOJICTBO, TOBAPOIBUKECHUE U

noTpeOeHue;

7) 3KOJIOTMYECKYIO SKCIepTH3Y (TOCYAapCTBEHHYIO, HAYYHYIO, OOIECTBEHHYI0, KOMMEPYECKYIO).

BaxxHo mpu 3TOM HCHONB30BaTh PBIHOYHBIE METOJbI, KOTOpble B HauOOJbIIEH Mepe CHOCOOCTBYIOT
3¢ PEKTUBHOMY PEIICHUIO SKOJIOTHYECKUX MpobeM. DTa miiaTa 3a IpUpOAHbIe pecypchl (3eMII0, HeJpa, BOLY,
JIEC ¥ MHYIO PAaCTUTEIbHOCTh, )KUBOTHBIM MHUP) M 3a 3arpsi3HCHHUE OKpY Kalomel cpeanl (BBIOPOCH, COPOCH U
T.IL.), 9KOJOTMYECKOE HAJIOr000JI0KEHHE, KPEAUTHBIH MEeXaHH3M B 00JIaCTH MPHUPOIONOIb30BAHUS, CHCTEMA
BHEOIO/DKETHBIX HKOJIOTHYECKUX (OHIOB U OAaHKOB, SKOJIOTMYECKOE CTPAXOBaHUE.

B pamkax mapkeTuHroBoi cuctembl (popMupoBaHus crnpoca u ctumyiupoBaHus cobita (POCCTUC)
UMEIOTCS BO3MOXHOCTH MO TNPUMEHEHHIO TaKUX METOOB, KaK IKOHOMUYECKOE CTUMYJIHMPOBAHHE OXPaHBI
OKpYy’Kalolled cpefpl, a TaKkKe JHULIEH3UPOBAaHME U OpraHu3alus CUCTEMBI JIOTOBOPOB B 00JacTu
MIPUPOIONOIB30BAHUS.

[lenooOpa3oBaHne Ha MPOAYKIMIO MPUPOIOIKCIUTYATHPYIOMIMX W MPHUPOIOXO3IMCTBEHHBIX OTpaciei,
0COOEHHO KOJIOTUYECKH YUCTHIE IPOAYKIHUIO U TEXHOJIOTHIO, HEOOXOIUMO TPETYCMOTPETh TaK ke YeTKO, KaK
U DKOJIOTHMYECKOE MpeanpUHUMATenbcTBO. C 3TOM 3KOHOMHUYECKOW KaTeropuei TECHO CBsi3aHAa CHUCTeMa
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9KOJIOTMYECKON cepTudukauuu. Ee BHeapeHHWe MO3BOJUT IOCTaBUTh BOIPOC O (HOPMHUPOBAHUM pPBIHKA
9KOJIOTUYECKHUX PabOT, TOBAPOB U yCIyT (MAPKETHHT, MHXUHUPHUHT, TU3UHT, OUPKU U JIp.).

Heo0xoauMocTh aKTMBHOTO BHEAPEHHS PHIHOYHBIX MEXAHHM3MOB NPH OPTaHU3ALUHU MPHUPOIOIIONB30BaAHHSA
noackaszeiBaeT onblT CHIA, Smonun, ®PI, rne nmpumeHseTcs Tak Ha3bIBAEMBIN «0aOJI-TIPUHITUID) (TTPUHITUTT
«Iy3BIps»): B KauecTBE WCTOYHMKA 3arps3HEHUS OKpYJKarolled cpenbl OepyTcs He OTIENbHBIE AIIEMEHTHI,
HampuMep ABIMOBBIE TPYOBl, a MpENNpHsITHE B IeJoM. B mpenenax pernoHa MOXKHO YCTaHOBUTH OOIIHE
JIOMyCTUMBIE HOPMBI COPOCOB M BBIOPOCOB TEX MM HWHBIX 3arps3HSIONIMX BeHIecTB. Takum o0paszom,
MIpeIoJiaraeTcsl, YTo MPEIMPHUITHS HaXOIATCS Kak Obl B €IMHOM npocTpaHcTBe. [Ipu ycraHOBIIeHHN cTaHapTa
KayecTBa Cpelbl KOHKPETHOTO peruoHa (B paMmkax OOLIMX JOMYCTUMBIX OOBEMOB COPOCOB M BBIOPOCOB)
MPEANPUITHS OYyT CaMH ONIPEACIIATh BEJIMUUHBI COPOCOB M BRIOPOCOB.

PaccmoTpuM manee MapKeTHHTOBBIE TIOJXO/IbI K YIPABJICHUIO IPUPOAOOXPAHHON IEATEIbHOCTHIO.

llepsoviti mapremunzo6wviti no0xo0 TO3BOJIAET OTKAa3aTbCsl OT E€IUHBIX TEXHUYECKHUX TpeOOBaHUM K
WCTOYHUKAM 3arps3HEHUSI U 00nycKaem 803MONACHOCb 8bl00OpA uUpMOU pa3IUUHBIX CNOCOO08 O0CMUNCEHUs
obwux  Hopmamugos copocog unu  6vlopocos. Ou  CTUMYJIHPYET BHYTPHUIIPOM3BOJICTBEHHOE H
MEXXO035IIICTBEHHOE pasJelieHue TPyAa C y4eTOM HEOOXOIUMOCTH CHIDKEHHUS YPOBHS 3arpsi3HEHUs Cpebl,
Onarogaps yemy co37aeTcs BO3MOKHOCTh YMEHBIIECHUSI COBOKYITHBIX M3/EpKEK OOPHOBI C 3arpsi3HEHUEM.

[Ipennonoxum, 4To Gupma peruia UCroib30BaTh 3h(HEKTUBHBIE U HEJOPOTHE METOABI OOPHOBI C OTX0IaMHU
u Onarojaps 3TOMY MOXKET MOJJEPKUBATh YPOBEHb COPOCOB M BHIOPOCOB 3arps3HSIIONIMX BEIIECTB HIUKE
YCTaHOBJICHHOTO PErHMOHAJIBLHOTO cTaHiapTa. Jlpyrue >xe (Gpupmbl, KOTOpIM 00ph0a C OTXOIaMHU OOXOIUTCS
JOPO’KEe, MOTYT MPOJOJIKATh 3arpsi3HATH CPely, HO B Ipeenax OOIIMX pernoHalbHBIX JTUMUTOB. B utore, kak
MOKa3bIBAlOT MAPKETHUHIOBBIC PacueThl, COBOKYITHBIC 3aTpaThl HA JIOCTHKEHHUE PErMOHAJBHBIX CTaHIApTOB B
OyIyleM OKa)KyTcCsl MEHbIIIE, YeM eclid Obl GUPMBI JOCTUTATIH UX CBOMMH CHUJIAMH.

Bmopoii mapxemuneogviii no0Xo0 K pPEerylupOBaHHIO B PETHOHAJIBHOM MaclITa0e NpenrnoyiaraeT npamvle
coenxku medxncoy ¢pupmamu. OH ynoOeH sl HOBBIX (PUPM WM JUIsl T€X IEHCTBYIOIIUX, YTO TMOJBEPTarOTCs
MoJiepHu3anun. [Ipexae yeM BBECTH UX B CTPOM B MPOMBIIIICHHO OCBOSHHBIX PETHOHAX, HEOOXOUMO, YTOOBI
MpeANnpUHUMATEed B KAa4eCTBE KOMIIEHCAIIMU 3KOJOTHYECKOro yiuepda CHU3WIM YPOBEHb 3arpsi3HEHUs Ha
OTHOM U3 JACUCTBYIOUMX NPEANpUATHA B 00BbEME, SKBUBAICHTHOM BBOJUMOMY HOBOMY HCTOYHHKY
3arpsi3HeHus. JlaHHBIN NPUHIUN pa3pellieHus] Ha HOBOE CTPOUTENIBCTBO HEOOXOAUM, KOTJa MOKYTAal0TCs IpaBa
Ha 3arps3HeHUEe y (HUPM, KOTOPHIM YJAJIOCh JOCTUTHYTh CHIDKEHHsSI COpPOCOB HIJIM BBIOPOCOB CBEpPX
YCTaHOBJICHHBIX TOCYAAPCTBOM HOPM.

Ecnu ¢upma kynuiia 3T M3JIUIIKK COKPALICHUHN 3arps3HEHUN Y KaKOTro-TO MPEINpUATHS, TO OHA TMOTYYHT
MIPaBO Ha CBEPXHOPMATUBHBIN cOPOC MIIM BEIOPOC TOTO MIIM MHOTO 3arpsi3HAIONIEro BeulecTBa. MapKeTHHT OBBIi
MOJIXO/ Aa€T BO3MOXKHOCTb IEPEHECTH PHIHOYHBIEC OTHOIICHUS Ha cepy MpUpPOAOINOIb30BAHUS, YTO OTBEUALT
00IIeAKOHOMUYECKON CTPATErHH CTPAHbI B IIEJIOM M PETHOHOB.

Tpemuii mapkemun2o8vili n0OX00 TPENNOJaraeT, 4ro (UPMbI, KOTOpPHIE YKIOHSAIOTCS OT YCTaHOBKH
COOCTBEHHOTO OYMCTHOTO 000PYIOBaHHUS, MOJDKHBI OYIyT OIJIATUTh YacTh CTOUMOCTH TaKOTo 00OpYyJAOBaHMS,
y’K€ HMMEIOLIErocss Ha JPYTHX MPEeInpUsATHSIX M 00eCHeurBaIONIer0 YPOBEHb 3arpsi3HEHHsI CPebl JaHHOTO
peruoHa B paMkax OOIIMX HOPMaTUBOB. PacueTbl MOKa3bIBalOT, UYTO MOJOOHBIE CHENKH, OXBaThIBAIOIIUE B
OCHOBHOM TMpEINpPUATHS OJHUX M TeX K€ OOBEAMHEHHWH, KOMIIAHWH, TO3BOJIAIOT TNPUMEHSATH
sHympughupmenuyro nepeoady (mpaumcgepm) npas Ha 3azpszHeHue cpeovl, YTO 3HAYNUTEIBHO PACIIUPUT
MaHEBPEHHOCTh KPYMHBIX (PUPM B HCIIOJIb30BAHIUHM WHBECTULIMOHHBIX CPEJICTB.

Bce 310 nact HekoTOphIM (pripMaM BO3MOXKHOCTh HAaKaIlIMBaTh WM3JIUIIKKA COKPAIICHUN 3arpsa3HEHHM, AJis
TOTO YTOOBI B UX paMKaxX COXPAHATh U JaXK€ PACUIMPATH HEKOTOPBIC TPsI3HBIC MPOM3BOICTBA, HE HApyILas MPH
9TOM PErHOHANbHBIX IKOJIOTUYECKUX TPeOOBAHMIA, MOCKOJIbBKY HE BCE MPENNpPHUITHS CHOCOOHBI 00ECIeUYHTh
CHIDKEHHE YPOBHS 3arpsA3HEHUS 10 HOPMATHBOB.

[Ipennaraempie Mepbl NagyT HUMIYJIbC HJEE BO3HUKHOBEHHS B HEKOTOPBIX PETMOHAX CBOEOOpa3HBIX
9Kon02uueckux bankos. Ilpuem BKIIaJ0B B HUX OyJET NPOMCXOJUTh B BUJE MU3JIMIIKOB COKpAIIEHUI BHIOPOCOB
U cOpOCOB 3arps3HSIONIMX BelIECTB. Bkiagpl Kak cBOEOOpa3HBIM KamMTadl MOTYT HCIOJIb30BaTh HE TOJIBKO
caMM BKJIAQMUUKHA (A7 pacHIMpeHHs HEOOXOAMMBIX TIPSA3HBIX MPOU3BOJACTB), HO M JApyrue (QHUPMBI U
npeanpustus. [locneqnue OynyT maTuTh 6aHKY, 4TOOBI TAKMM 00Opa3oM COKOHOMHUTBH PECYpPCHl HA OUYUCTHOM
obopynoBanuu. Takum 00pazoM, MOSABITCA KaK TI'OCYJApCTBEHHbIC, TaK M YACTHbIE JKOJIOTMYECKHE OaHKU
BKJIaJIOB M3JIMIIKOB COKpAIllEHUH 3arps3HeHuid. B pe3ynbTare, BBINOIHAS SKOJIOTHYECKHUE TPEOOBAHUS, MOYKHO
OyneT obecrneynTh SKOHOMHYECKOE U COLIMATbHOE Pa3BUTUE PETMOHOB, MAKCHUMAIBHO UCIONIB3YSl UMEIOIIHECS

pecypchl.
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MapKeTHHTOBBIE TIOJXO/IBI K 9KOJIOTHYECKOMY PETYJIMPOBAHUIO B KOHEYHOM MTOTE TIO3BOJIAT MPEIIPUSTHIM
(bupmamM) MoAEpHHM3UPOBATH COOCTBEHHBIC BO3MOKHOCTH TPHUPOIOIONB30BaHUA. B 3Toil cdepe mosBsTCS
NEPEeZIOBbIE TEXHOJIOTUH, YTO HEBO3MOXXHO IPH KOMAaHIHO-KOHTPOJIBHOM METOJIe, KOTOPHI OCHOBaH Ha
MIPOBEPKE COOTBETCTBUSI TOCYJAPCTBEHHBIM W MECTHBIM HOPMATHBAM Ka)KIOTO THUIA IPOU3BOJICTBEHHOTO
o0opynoBaHusi. MapKeTHHIOBBIE METOJbl TakXkKe OyIyT CIOCOOCTBOBATh PA3BUTHIO HOBOW 3KOJIOTO-
SKOHOMMYECKON HAmpaBJIEHHOCTH OOOOIIECTBIECHUSI PErMOHAIBHOIO MPOU3BOJCTBA, MO3BOJSAT OCYLIECTBHUTH
pas3zeneHue Tpyaa U KOOIEpaIHio BHYTPU OTACIbHBIX MPEINPUATHH, GUPM U MEXIY HUMH JUISL JOCTHXKEHUS
MIPUEMJIEMOTO YPOBHSI 3arpsi3HEHUsI Cpellbl KOHKPETHOTO PErroHa, a TakKe pas3/elieHHe TpyJa U KOOIEepaluio
IIPU IPOM3BOJICTBE OCHOBHOW MPOAYKIIUH U B OTHOLIEHUH COPOCOB U BBIOPOCOB.

3apyOexHbIli OMBIT IMOKa3blBaeT, 4TO 3(G(HEKTUBHOCT, MApKETHHIOBBIX IOAXOI0B K PEryJIUpOBaHUIO
3arps3HEHU TeM BBINIE, YeM K OOJbIIEMY 3KOJIOTO-3KOHOMHUYECKOMY OOOOIIECTBIEHUIO MPOU3BOJCTBA B
peruoHe oHu BeayT. B wacTHOCTH, OKa3aoch, 4YTO 65%-HbI ypOBEHb CHIKEHUS 3arpsA3HEHUS aTMOC(EpHOTo
BO3JyXa MPU MPUMEHEHUU «0a0I-mpuHIMMay (MPUHIIKIA «ITY3BIPs») ObLT JOCTUTHYT B JBa pa3a MEHBIIAMH
CPEIICTBaMH, YEM B ClIyyae IMPUMEHEHHUS TPAIUIMOHHBIX MEp KOHTPOJIA 3a KaXJbIM OTIEJIbHBIM UCTOYHHKOM
3arps3HeHus. [Ipy  MapKeTHMHTOBOM IOJAXOZE, T.e. TOProBIE JIOMyCKAaMH Ha 3arps3HEHHE MEXIy
MpeAnpHUATHAMHI, SKOHOMHUYHOCTh MOXKET BO3pacTu 0oJjiee ueM B IIECTh pas.

MapKeTHHIOBBIE TIOAXO/IbI K PETYJIUPOBAHUIO HEU30EKHO CBsA3aHbI ¢ AU depeHInpyIommuM Bo3AeHCTBUEM
Ha TMPEANpUATHS, T.€. NPUPOAOOXPAHHBIE MEphl CTAaHYT KOHIIEHTPUPOBATHCS B OCHOBHOM Ha KPYMHBIX
NPEINpPUATHSX, TIe X ce0eCTONMOCTh OyA€T MEHBbIIIE, YeM Ha MEJIKUX U CPEeIHUX.

Pa3Butre poccuiicKOro phlHKa MPUBEIET K TOMY, YTO JIEATEIbHOCTh MHOTHX NPEINPUATUNH U QUPM CTaHET
CHJIBHO 3aBHCETh OT HKOJIOTHYECKUX U MPUPOJHO-PECYPCHBIX (PAKTOPOB PErvoHOB. Peub HIET HE TONBKO O
CHUCTEME HaJOroB, IUIATEXEH 3a MPUPOIHBIE PECYpPChl, 3a BBHIOPOCHI M COPOCHI 3arpsi3HSIONIMX BELIECTB U
pa3MeIleHne OTXOJOB, O PAa3IMYHBIX SKOJOTMYECKUX JIbIOTaX M CAHKIUAX, HO U O 20CYOapCMEEHHbIX U
00UeCBEHHbIX IKOJI02UYEeCKUX OIKCnepmu3ax, KOTOPbIM TOJBEPraloTcs NpPeaIUIaHOBas JIOKyMEHTAallUs,
00OCHOBaHHUS, TEXHUKO-SKOHOMHUYECKHE pacueThl, NpPEJIOKEHUs] 1O HOpPMAaTHUBaM, TIPOEKTHI, CaMHU
MIPOM3BOJICTBEHHbIE OOBEKTHI, WX AHTPONOTEHHBbIE BIMSIHHUA Ha OKPYXAIOUIyI0 Cpeay, TEXHOJOTHUH,
o0opyoBaHue, MPOIYKIIHUS, OTXO/IBL.

N3 3apy0OekHOro OIbITa XOpOLIO H3BECTHO, YTO JKOJOTMYECKHUE HKCHEPTHU3bl BHOBH CTPOSIIMXCS
MIPOMBIIIICHHBIX OOBEKTOB MOTYT BBI3BIBATh B PA3IMYHBIX PETMOHAX CTPaHbI MOCIEICTBHS SKOHOMUYECKOTO,
aJIMMHHUCTPATUBHOIO, MPABOBOTO U COLMAJIBHO-MOJUTUYECKOTO XapakTepa, MpUYeM Kak CTHUMYJIHPYIOIINe
pa3MelleHne U pa3BUTHE MPOM3BOIUTEIBHBIX CHJI, TaK M 3aMeaisiomue ux. Eciu B pe3ynbraTe BbISBICHUS
9KOJIOTMYECKON AKCMEPTU30M HEJOCTATKOB KOPPEKTHPYETCS MPOEKT CTPOUTENIbCTBA WU PEKOHCTPYKIMH
MIPOM3BOJICTBA, OKA3aBIIETOCS BPEIHBIM JUIS OKpPY’KaIOLIeH Cpeibl, TO BPeMs U PeCypcChl, 3aTpauyeHHbIE Ha €ro
nepenesKy, 3aTOPMO3ST Pa3BUTHE MPOMBIIIIEHHOCTH B JAHHOM pEruoHe. DKCIepTH3a JI0JDKHA OTKa3bIBaTh
9KOJIOTUYECKHU OMACHBIM MPOEKTaM — TEXHOJOTHSIM U POy KIIHH.

Pa3paboTka u BHepeHHe 0€30TXOAHBIX U MAIOOTXOAHBIX MPOIIECCOB, COBEPLICHCTBOBAHUE CYIIECTBYIOLINX
U CO3/laHHE HOBBIX OYHUCTHBIX COOPYKEHHUH, TNepenpopuiIMpoBaHWE U CYIIECTBEHHOE H3MEHEHHE
UHGPACTPYKTYphl M YACTH CIIOKMBILKXCS XO3MMCTBEHHBIX CBsi3ed mpennmpustuii u ¢upm — Bce 370,
€CTECTBEHHO, KAapAMHAIBHO IOBJIMSAET HA TaKOM IOKaszaTellb, Kak ce0ecTommMocTb. OH B CBOIO OuYepenb
BO3JICHCTBYET Ha BECh KOMIUIEKC XO3SHCTBEHHBIX OOBEKTOB, a TaKXKe€ Ha 3KOHOMUYECKYIO0 U COLHUAIbHYIO
0OCTaHOBKY B IIEJIOM I10 PErHOHY. Pe3ynbTaThl TaKMX BO3AEUCTBHH CIEIyeT YUUTHIBATh KaK rOCYAapCTBEHHBIM
CTPYKTypaM M OpraHaM MECTHOT'O CaMOYTpaBJeHUs, TaK U MPEANPUHUMATENSIM MIPU Pa3MEIIeHUH U Pa3BUTHH
MIPOU3BOIUTENBHBIX CHJI B TEX WJIM MHBIX pernoHax Poccum.

HayuHo-skoHOMMUeckass ~ pa3pa0oTKa  OpPraHHU3allMOHHO-METOJWYECKUX  OCHOB U KOHKPETHOIO
BBIUMCIINTEIILHOTO HHCTPYMEHTAPHS BKIIOUAET B CEOSL:

® BBIWICHEHHE OTACIBHBIX AJIEMEHTOB U3 O0IIEH CTPYKTYPHI;

® KOJMYECTBCHHYIO OIEHKY ¥ TPOTHO3MPOBAHWE BEIMYMH H TEHACHIWH W3MEHEHHS CIEKTpa

9KOJIOTHYECKUX U MPHUPOJHO-PECYpPCHBIX COCTABISIONIMX B CIOXKHBIX Ipoleccax KojeOaHWi KypcoB
aKIUH pa3NuYHbIX TPEANPUATHIA U QUPM.

bonee ciokHO OOCTOMT AENO C 9KOIO2UHECKUM CMPAXOBAHUEM IKOJIO2UYECKUX DUCKO8, KOTOPOE MOXKET
OBITH pealbHO BHEAPEHO Ha MpakTuke. [Ipu 3TOM ciieyeT MOCTeNeHHO COBEPUICHCTBOBATh MH()OPMAIIHOHHYIO
0a3y, pbIHOK IEpPEeCTPaXxOBOYHBIX YCIYT B 3TOM 00JacTH, HEOOXOAMMYIO 3aKOHOJATEIbHYI0O U HOPMATHUBHYIO
JOKyMeHTaluo. Tem cambIM OyIyT MOATOTaBIMBATHCS IMPEINOCHUIKA K PAaCIpOCTPAaHEHHIO 0053aTeNIbHOTO
9KOJIOTMYECKOT0 CTPAaXOBaHUA Ha Bce GUPMBbI, KOMITAHUN U KOPIIOpPALIUH.

79



Jnss  BBeNEHHS TOCYJapCTBEHHOTO 0O0s3aTENBHOTO JKOJOTMYECKOTO CTPaxoBaHUS (B OTJIMYHE OT
T0OpPOBOJIBHOTO) TIOTpeOyeTCsl CrenuanbHbId 3aKk0H Poccuiickoit deneparnu, KOTOPBIN TOJDKEH OMPENCTUTh
OpraHu3aliy, CHEIHMATU3HPYIOIIMECS Ha OCYIIECTBICHHUH BCEX BUAOB TOCYJApCTBEHHOTO 3KOJOIMYECKOTO
CTpaxoBaHMs. OTH K€ OpPraHM3allMd MOTYT YCTaHABJIMBATh IMOPSIOK 00pa3oBaHHA U (YHKIIMOHHPOBAHUS
rOCYJIJapCTBEHHOT'O 3KOJIOTMYECKOI0 CTPaxoBoro (oHa.

['ocynapctBeHHOE 00s3aTeNbHOE JKOJOTHYECKOE CTpaxOBaHUE MOKET (YHKUIHOHHPOBAaTH HAa OCHOBE
CJIEIYIOIIUX IIOJIOKECHUM:

e oOmnpeneneHrue OTpaciied, MOoJ0Tpacied W MPEANPUATHM, TOMJICKANUX CTPAXOBAHUIO B 005S3aTEIHHOM

MOPSIKE;

e pa3paboTKa OTPaACIEBBIX METOJIUK IO IKOJIOTHYECKOMY CTPAXOBAHUIO;

e (QopMupoBaHHe OaHKa CTATUCTHYECKHX JaHHBIX B TEX OTpPACIsAX, KOTOpbIE W3-32 HApyIICHUS
OKOJIOTHYECKON OOCTaHOBKH, OCJICTBH, aBapwii W KaracTpod HAHOCAT HAWOONBIUK ymepo
OKpYXKarolien cpene;

® YCTAaHOBJICHHE CTABOK CTPAXOBBIX IIaTeked ¢ AuddepeHnranueil ux mo oTpacisM esSTEIbHOCTH U
00BEKTaM CTpaxOBaHHUs, BKIIIOUAsi KPYIIHbIE KOHLIEPHBI U KOPIIOPAIUY;

® YTBEpXkJCHUE HOPMATUBHBIX JOKYMEHTOB, ONPEACISAIONINX TePEUYCHb CTPAXOBBIX CITyYaeB;

e ompejeNeHUue 3aKOHOJATENbHO YCTAHOBICHHOW [UIsl IOPUAUMYECKUX W (UBUYECKUX JUI[ CTENeHU
BO3MeIleHHs yiep0a, BHI3BaHHOT'O MOBPEXKICHUEM WIIM THOEIIbIO UMYIIIECTBA, TOpUYEH 3eMIIH, Jieca U T.II.,
pPacxo0B [0 OYHCTKE 3arps3HEHHBIX TEPPUTOPHUIL.

Ha mnmepBoM »3Tame nyuiie BCero yCTaHOBUTH JOOPOBOJBHYIO (OPMY MPOBEIEHHS HKOJIOTHUECKOTO
cTpaxoBaHus. Heuenecoobpa3Ho nmpeanuchiBaTh BceM (pUpMaM, KOPHopanusaM, IpeInpUsITUIM, YUPEKICHHUSIM,
OpraHm3aiysaM OOS3aHHOCTh BCTyNaTh B CTPaXOBbIE OTHONICHUS, YTOObI TIOMYYUTh JHUICH3UIO Ha
MIPOM3BOJICTBEHHYIO JEATENIbHOCTh W IMPHUPOJIOINONb30BaHHE. B 3TOM ciydyae OHM JODKHBI ObLTH OBl
MPeICTaBUTh (PMHAHCOBYIO TAPAHTHUIO TOTO, YTO BO3MOKHBIN yIIepO TPEThUM JTUIaM OyAeT BO3MEIICH.

BTtopoit stan nomkeH ObITh MOCBAILIEH YKPEIUIEHHWIO (PMHAHCOBO-KPEAMTHON CHUCTEMBI, ampodanuu
MeXaHu3Ma JOOPOBOJBHOTO HKOJOTHYECKOTr0 CTpaxoBaHMA. [lOCKOJBKY J1000W aKT 100pOBOJILHOTO
CTpaxOBaHMS ONpEIENSIeTCS COOTBETCTBYIOUIMMH JIOTOBOpAaMH, MpaBUJIaMH M HOPMaMH TPaXIaHCKOTO
3aKOHOJATENIhCTBA, HEOOX0UMa pa3paboTKka HOPMATUBHO-TIPABOBONM M METOJUYECKON TOKYMEHTAlUU. 3aTeM
JOJKHBI OBITH pa3pabOTaHbl OCHOBBI METOJMYECKOW JOKyMEHTAIMM MO 005S3aTeIbHOMY SKOJIOTHYECKOMY
CTPaxOBaHUIO, YTOOBI OHO CTAJIO OOBIYHBIM SIBICHUEM SKOHOMUKH.

['maBHasi 1eb MapKETUHTOBBIX MOJAXOOB K YIPaBJICHUIO MPHUPOJIOOXPAHHON NESATENIbHOCTHIO HaIlpaBiIeHA
Ha obecneyeHue payuoHaIbHO20 UCNONb308AHUSL ACCUMUTAYUOHHO20 NOMEHYUANA NPUPOOHOLL cpedbl. Cxema ee
peanuzanuu B Macmtade cTpaHbl TakoBa. [IpaBUTENbCTBO ompezenser JOMyCTUMbIe MaclITaObl BO3AEHCTBHS
Ha TPUPOIY, paclpenemseT JTUICH3UU (pa3pelieHus) MEXAy 3aWHTePEeCOBAaHHBIMU CTOPOHAMH, a 3aTeM (B
OTJIMYME OT AJMUHHCTPATUBHOM M HIKOHOMUYECKOM CHUCTEM pEeryJupOBaHUs) MNpEANpPUHUMATENSIM JaeTcs
nmoyiHass cBo0OO/Aa TepepaclpesieNiaTh WIM TepenpojaBaTh 3TH NuleH3ud. (DyHKIUS OPraHoB YIpaBICHUS
COCTOMT B KOHTpOJiE€ 3a COOJIOACHHEM SKBHBAJICHTHOCTU CIEJIOK, YTOOBI CyMMHpYIOIEee BO3/CiCTBHE Ha
NpUPOZY HE YyBenMYmwiIoch. Bce 3T0 cmocoOcTByeT (HOpPMUPOBAHHMIO PBHIHOYHOW HHQPPACTPYKTYpHI, T.€.
3aKpEIUICHUIO TIpaB COOCTBEHHOCTH 3a (PUPMOM, 0OeCIeunBaronIell peann3aiuio dTUX MpaB (B TOM YHCIIE
BBIIaUy JIMIICH3WH WU CEPTH(PHUKATOB COOCTBEHHOCTH), a TAKKE BO3MOKHOCTH KOHTPOJIIS 32 ACSITEIbHOCTHIO
9KOJIOTUYECKUX OAaHKOB U OUPIK.

7.3. IKOJIOrNYeCKNii ayJUT B CHCTeMe MApPKEeTHHI A

Okonoeuveckuti ayoum — 3TO TPOBEICHHE PEBU3UU SKOJOIMUECKOW JAEATENBHOCTH (IPKOJIOTMYHOCTH)
komnanuid. KoHuenmus skosorudeckoro ayaumra, pazpadoranHas B koHie 70-x rogo B CIIIA, Bmepsbie
HCIOJIb30BAJIACh HA MPAKTHKE JJIs IPOBEPKHU COOIIOICHHSI KOMITAHUSMH 3KOJIOIMUECKUX TPeOOBaHUN 3aKOHOB,
3aKOHOAATEIbHBIX AKTOB U HOPMATHUBOB. OKOJOTMYECKUH ayIuT BKIJIIOUAET IPOBEPKY CIEIYIOIIMX BHUJOB
NESITETbHOCTH:

® BBINIOJHEHNE IKOJOTMUECKUX HOPMATUBOB B COOTBETCTBUH C 3aKOHOJIATEILCTBOM U BHYTPU(DPUPMEHHBIMU

TpeOOBaHUSIMU;

® OIpeseNeHUEe yYpOBHS 3KOJOTMYHOCTH KOMIIAHUU (IIPOBOAMTCS B Cllyyae, €CiIM JaHHas KOMIIaHUS HE

uMeeT O(pUIMaIbHO MPUHATHIX IJIAHOB WU IPOrpaMM B 00JIaCTH OKpYIKaloIIel cpesbl);

¢ (YHKLIMOHHPOBAHHE CUCTEMbI SKOYIIPABICHHUS;
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® [I0JIy4€HHUE SKOJIOTUYECKOTO cepTu(ukara;
e BBINOJHEHWE (PMHAHCOBBIX O0S3aTENBCTB M BBIILUIATA JOJTOB, MPABUIBHOCTH OIPEICICHUS YPOBHS
PHUCKOB IPU CIUSIHUM U IPUOOPETEHUHN KOMITaHUM;

® COCTaBJICHHE SKOJOTHYECKON JACKIapali U OTYETOB KOMITAHUU 00 SKOJIOTMYECKOM 1eATeIbHOCTH.

DKOJIOTUYECKHI ayJIuT MpPEICTaBIsieT CcO0OM KOMIUIEKCHBIM, JTOKyMEHTHPOBAHHBINH BepUMUKAIMOHHBIN
npouecc 00BbEKTUBHOTO BBISBJICHUS U OLIEHKH CBEICHUM I ONPEEICHNS COOTBETCTBUSL KPUTEPUSM IIPOBEPKU
KOHKPETHBIX 3KOJIOTMYECKUX MEPOIPHUATUH, BUIOB JACITEIBHOCTH, YCIOBUW, YIPABICHUECKUX CHUCTEM WIIU
nHpOpMAMM O HUX W HWHGPOPMHUPOBAHUS TOTPEOHTENS O TONYYEHHBIX B XOJI€ YKa3aHHOTO IIpolecca
pesyabpTatax. MexayHapoansle crangaptsl MCO mo 3KOJIOTMYECKOMY ayJIuTy BKIIIOYAIOT METOAUYECKHUE
MaTtepuaibl o npuHIUnam skojoruueckoro ayauta (ISO 14010), mporeaype ayauTa CUCTEM KOJIOTHYECKOTO
ynpasinenus (ISO 14011.1) u kBanudukanroHHble TpeOOBAHUSA K CIELUAINCTAM 10 S3KOJIOTHYECKOMY ayIUTY.

Jl1g co3nanus MapKETUHIOBOM CHCTEMbI BayKHO, UTOOBI SKOJIOIMUECKUN ayJJUT pacCMaTpUBAJICAd B KaueCTBE
0c000ro yImpaBlIeHYECKOT0 HHCTPYMEHTA U COCTaBHOW YacCTH CHCTEM SKOoympaBieHus. [I[poBoanuTcs oH 0OBIYHO
9KCIIEPTAMHU-KOHCYJIbTAaHTAMH 1O 3aJaHUI0 BIACTHBIX CTPYKTYp (MPOBEpPKA BBIMOJIHEHUS 3KOJOTHYECKUX
MOJIOKEHUH 3aKOHOB U SKOHOPM), OAHKOB WJIM CTPAaxXOBBIX KOMIAHUM (IIpU TPUHATHU HMHU PEUICHHH O
MPEIOCTABJIEHUN KPEIUTOB, CCYJ WM CTPaxOBOIO IOJKMCA) U, HAKOHEL, YAaCTHBIX KOMIAaHUM (MpU CIUSHUSIX
WIH TIPUOOpeTeHus X KommaHuit). Torn mpoBepkd MOTYT OBITh BeCbMa HEOKHUIAHHBIMU: BBICOKHE IITpaQbI
WIM BPEMEHHOE NPUHYAUTEIBHOE 3aKpbITHE. Pe3ynbTaThl SKOJIOTMYECKOIO ayAuTa MOTYT CIIyXKHUTb
HMCTOYHUKOM MapKETHHTOBOW MH(pOpMaLUu 00 HKOIIOTUYECKUX ACTIEKTaX AEATeIbHOCTH KOMIaHUH, IPHYEM dTa
nH(pOpMaLKs UCKITIOYUTENBHO Ba)KHA JJI IPUHSTHS MTOCIEAYIOIINX YIIPABICHYECKUX PEIICHUH.

O} dexTuBHOCTh BHEAPEHUS B KOMIIAHUU SKOJOTHMUECKUX MEPONPHUITHA M CHCTEM SKOJIOTHYECKOTo
YIOPaBIEHUS BBIPAXKACTCS B NPAMBIX 8bl200aX, KOTOPBIE CBSI3aHbI C BO3MOXHOCTBIO PACHIMPUTh PHIHOK CObITa
MPOAYKINH, W30€XKaTh HEHYXKHBIX pPAaCcXOJ0B, CHU3UTh HU3JEPKKHU, cOepedb OCHOBHBIE (DOHMABI, MOIYYHUTH
HY>KHbI€ MHBECTHLIMH, U B KOCBEHHbLX, BKIIOYAIONIMX YJyYIIEHHE MOTUBALUU COTPYJIHUKOB KOMIIAHUH,
OTHOLUEHUI C MECTHBIM HACEJICHUEM, pEIyTallui KOMIIaHHUH.

Hekoropele MHOCTpaHHBIE MNapTHEPHl IO COBMECTHBIM MPENNPUITHIM, CTPEMSCh IMPUCIHOCOOUTHCA K
XapakTepy JeJOBBIX OTHOIIEHWH B Hamleld CTpaHe, B TOM YHWCJIE€ K OBITYIOUIEH NpaKTHKE HapyIICHUS
MPUPOJTOOXPAHHBIX HOPM, HE COOIIOAAIOT 3aKOHOJATENIbHbIE IMOJIOKEHHUS B OOJACTH OXPAHbI OKpPYXKarolleu
cpenpl. DTO KacaeTrcsi, Hampumep, HePTSIHOH, HEPTEXUMUYECKON, METaTypruueckoil U TOPHOJ0OBIBAIOIICH
MIPOMBIIIJIEHHOCTH. B 3T011 CBsI31 BbIpacTaeT poJib HIKOJIOTMYECKOTO aAyAUTA U IKOJIOTUYECKON OTYETHOCTH.

B Poccun 3HauuTenbHBIE BO3MOXKHOCTH JJIsSi CTAHOBIIGHUS OTPACIM JKOJOTHYECKHUX YCIYyT (ayauT H
CTpaxOBaHME) BO3HMKJIM C Pa3BUTHUEM YacCTHOIO cekTopa. B cTpane mpeoOmajzaroT Maible HpeaIpUsITHS,
npuueM 20% W3 HUX — KOMITAHUU TPOMBIIIIEHHOTO ¥ CTPOUTENIBHOTO MPO(HIIs, KOTOPhIE MOTYT OKa3bIBaTh
CYIIECTBEHHOE BIUSHHE Ha OKpyXawiykoo cpeny. WHbiMu cimoBamu, npumepHo 250 ThIC. KOMITaHHM
HYJAI0TCS B IPOBEACHUH SKOAYIUTA.

CoTpyTHUUECTBO B O0JIACTH Pa3BUTHS HKOJIOTHIECKU TPUEMIIEMOTO TIPEANPUHIMATEIIECTBA MIPEAIIOaraeT:

® U3y4YEHHUE ONbITA 3alaJHbIX KOMIIAHUM, 3aI1aIHOTO U MEXIYHAPOAHOTO 3aKOHOAATENIbCTBA;

® [IOATOTOBKY KaJIPOB 3KOJIOTMYECKH OPUEHTUPOBAHHBIX MTPEANPUHUMATEIECH;

e (dopMUpOBaHHE KaJpPOB, T.e. CIEHUATHCTOB IO CO3JaHUIO CHCTEM YIIPABJICHUSA SKOJOTHYECKOU

JIEeSITEIbHOCTHIO KOMITAHHUIA;
® TIPOBEJCHHE PKOAY/INTA.

KoHTposabHBIE BOIPOCHI

1. [lepeuncnuTe OCHOBHBIE MApPKETHHIOBBIE HAIIPABIIEHUS B 00J1aCTH (POPMUPOBAHUS PHIHKA SKOJIOTHYECKIX
YCIIYT.

2. [louemy B Poccum B mepexoAHbIl K PHIHKY MEPHOJ YXYAUIMIOCH COCTOSIHHE OKPYXAIOIIEH MPUPOAHOM
cpenbl?

3. JlaliTe XapakTepUCTUKYy OCHOBHBIX TPYII METOJOB, COCTABIISIIOIIMX CYHIHOCTh MAapKETHHI'OBOIO
MEXaHU3Ma YIIPaBICHUs OKPYKAOLIEH IIPUPOAHON CPELOM.

4. KakoBa CcTpyKTypa KOMILJIEKCHOM CHCTEMBbl MapKETHHTOBBIX MeEp, HEOOXOIUMBIX [UJIsl peIICHUS
IKOJIOTHYECKUX TPoOIeM?

5. Packpoiite CylIHOCTh MapKETUHTOBBIX MOJIX0/JI0B K PEryJIUPOBAHUIO IPUPOIOTOIH30BAHUSI.

6. KakoBbI IepCIEKTUBBI Pa3BUTHSI CUCTEMBI 3KOJIOIMUYECKOI0 CTPaXOBaHUS?

7. KakoBbI 3a/1a4i 3KOJIOTUYECKOT0 ayauTa’?
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I'maBa 8. Dkosiornyeckoe npaBo
8.1. IlonsiTHe, IpeaMeT H HICTOYHHUK IKOJOTHYECKOr0 MpaBa

IKon0cuueckoe npago — 3mo ompacib poCcCUCKO20 NPasa, NPeoCcmasiAwds coool cucmemy Hopm npaesda,
pezyrupylowux obwecmeennvie OMHOWEHUSA 6 cghepe 63aumooelicmeus obwecmea u npupoobl C Yeablo
coxpanenus, 0300pOGNEeHUs U YIYYUEHUs OKpydcaloujell cpedvl 6 uHmepecax HAacmoauezo u 0yoyuux
nokonenull arooeil. JlaHHOE OIpeneNeHne 3KOJIOrMYecKoro mpaBa 0a3upyercss B OCHOBHOM Ha CT. 1 3akoHa
PCOCP ot 1991 r. «O6 oxpaHe OKpy>Karomiel IPUPOIHON CPEIb».

[TpenmeToM 3KOJIOrMUYECKOTo MpaBa SBJSIOTCS OOIECTBEHHbIE OTHOUIEHUS B cepe OXpaHbl, 0310POBICHHUS
U YJIy4YIIEHUS OKpYXKalolled NpUpOJHOW cpeabl, NPEeIyNpexaeHUs U YCTPAaHEHHS BPEIHBIX MOCIEACTBHM
BO3JICCTBUS HA HEE XO3SIMCTBEHHON U MHOM JEATEIIbHOCTH.

B mo0om mpaBoBOM rocyAapcTBE OCHOBHBIM HMCTOYHHUKOM HKOJIOTMYECKOTO IpaBa JOKEH OBITh 3aKOH,
a/IeKBaTHO PETYJIMPYIOIIMNA SKOJIOTHYECKHE MpaBa 4elloBeKa M Ipa)<1aHUHA, 00eCHeyuBalOUi MEXaHU3M UX
3alUThl, a TaKke (OPMUPYIOIIUN OOIIECTBEHHbIE OTHOIIEHMSI COOCTBEHHOCTH Ha NPUPOJHBIE PECYPCHI,
COJIeprKallii NPAaBOBBIE HOPMBI IO IPHUPOJIONOJIB30BAHUI0 M OXPAHE OKPY’KAIOWIEH NMPUPOAHOM Cpenbl, IO
MPECEUYCHHUIO U MPO(UITAKTHKE MTPABOHAPYIICHHUH B ATOH 00JIacTH.

CucrteMy MCTOYHHMKOB 3KoJIorHueckoro nmpasa B Poccun obGpasyror Koncturynus Poccuiickoit ®@eneparum,
(denepaTuBHBIE JOTOBOPHI, MEXKIyHAPOIHBIE JOTOBOPHI P®, oOmenpu3HaHHBIE HOPMBI MEXTyHApOTHOTO
npaBa, QenepajbHble 3aKOHBI, HOPMAaTHUBHBbIE YKa3bl M pacnopspkeHus IIpesupenta P®, HopmaTuBHBIE
nocraHosienus [IpasurensctBa PO, KoHcTUTyIIMH, 3aKOHBI 1 HHBIE HOPMaTHUBHBIE TIPABOBBIE aKThI CYOBEKTOB
®denepanyy, HOpMaTUBHBIE IIPABOBBIE AKTHI MUHUCTEPCTB U BEJJOMCTB, OPIraHOB MECTHOT'O CaMOYIIPaBJICHUS U
T.J.

PerynupoBanue oOTHOIIEHMII B 00JacTH MCIOJB30BaHMUS MPUPOJHBIX PECYpPCOB IMpPELyCMaTpUBACTCS
3emenbHbIM KOeKcOM PCDOCP, Bonubim kogexkcom P®, JlecHbim komekcom PO, denepanbubiM 3akoHOM «O
KUBOTHOM Mupe». VCTOYHMKM S5KOJIOIMYECKOro IpaBa IPOLECCYaJbHOIO Xapakrepa — 3T0 I'paxmaHckuii
npoueccyanbHblii kojeke PCOCP, YronosHo-nporneccyanbhbiil kogekec PCOCP, paznuuHbie IpaBOBbIE aKThl U
nocra”osieHus [IpasurenscrBa PO.

OxpaHy W 3amUTy INpaB COOCTBEHHOCTH HAa MPHPOTHBIE PECYPCHI, SKOJIOTHYECKHX IMpPaB M 3aKOHHBIX
UHTEPECOB YeNlOBeKa M Ipa)kJaHWHA, BBIMOJIHEHUE MPABOBBIX TPEOOBAHUN MPUPOAONOIL30BAHUSA U OXPAHBI
OKpY’Kalomiel cpesibl 00eCTIeYMBAIOT B HAIIEH CTpaHe MPaBOOXPAaHUTEIBHBIE OPTaHbl (MIJIHMIINS, TPOKYpaTypa,
Koncrturyunonnsiii Cyn PO, obume u apoutpaxkssie cyasl). B cBoel nesTeIbHOCTH OHU OCHOBBIBAIOTCS Ha
denepadbHBIX  3aKOHAX, ApOUTpakHOM TporeccyanbHoM konekce P®, Komekce PCOCP 006
aIMUHUCTPATUBHBIX IIPAaBOHAPYLICHUAX, YTOJOBHOM Koaeckce PO, I'paxxmanckom komekce PO u npyrux
COOTBETCTBYIOILIMX MPABOBBIX JOKYMEHTAaX.

8.2. Dkojiornyeckue NpaBoHaApyIICHUs!

IlonsitTHe W cocTaB »JKOJOTMYECKMX NpaBoHapymeHuil. [IpaBoHapyiieHue mnpeacTaBiaseT coOoi
IOpUANYECKUi (haKT, MOPOKIAIOIINI OXpAaHUTEILHOE MPABOOTHOIIICHHUE.

Crienduika mMpaBOHAPYIICHHSI, COBEPIICHHOTO B OOJACTH MPHUPOJOIIOIB30BAaHUS U OXPAHBI OKPYIKAIOIIEH
CpeIlbl, OTIpeIeNIAeT €ro Kak HKOJIOTHYECKOe MPaBOHAPYIICHHUE U 3aKII0YAeTCs B TOM, UTO:

e O0BEKTOM DHKOJOTHYECKOT0 NpPAaBOHAPYIICHHUS BBICTYNAIOT OOLIECTBEHHBbIE OTHOIICHUS B cdepe
paMoOHAIFHOTO PUPOAONIOIH30BAHUS M OXPAHBI OKPYKAIOIIEH Cpeibl;

® DHKOJIOTUYECKOE IMPaBOHApYIIEHUE IMpeICTaBiIseT co00il MPOTUBONPABHOE NI€SHUE, COBEPIIEHHOE MyTeM
neiicTBus (HampuMep, He3aKOHHasi TopyOKa M MOBpEXKICHUE NEPEBhEB U KYCTAPHUKOB) UM O€31eiCcTBUS
(HEBBITIOJIHEHHE TTPABHUII OXPAHBI HEJP);

e BUHA SBISETCS TPETHbUM MPU3HAKOM COCTaBa MpaBOHAPYILIEHUS B (opMax yMbICIa U HEOCTOPOKHOCTH.
Hampumep, Hesakonnas oxota (ct. 258 VK) Moxker OBITh COBEpIIEHa TOJIBKO C MPSIMBIM YMBICIIOM,
YHUUYTOXKEHHE JIECHBIX MAcCCHBOB B pe3yjbTaTe HEOCTOPOKHOTO OOpallleHHss ¢ OTHEM — TOJBKO IO
HeocTopokHOCTH (cT. 261 YK PO);

® CyOBEKTOM HKOJIOTHIECKOTO NMPABOHAPYIIEHHUS MOTYT OBITh TPayKAaHE M FOPUANIECCKHE JINLIA.
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B ct. 81 3akona PCOCP «O0 oxpaHe OKpY’KaoIIel MPUPOIHON CPENb» 9KoI02UecKoe npasoHapyuieHue
ompejensercs Kak BHHOBHOE, NPOTHUBONpABHOE JieSHUE, Hapyllaiouiee MPUPOJA0OXPAHUTEIHLHOE
3aKOHOAATEIBCTBO U NPUYMHAIONIEE BPE OKpY’KaOLIEH IPUPOIHON cpefie U 340pOoBbI0 uenoBeka. C yueToMm
CTeNeHH OOLIECTBEHHON OIMAaCHOCTU 3KOJIOTWYECKUE IMPABOHAPYIICHUS MOIAPA3ACISAIOTCA Ha MPOCTYNKU H
MIPECTYIUICHHUS.

B ct. 42 Konctutynuu PO 3anucaHo, 4To «KaKIbIii UMEET MPaBo Ha OJIATONPHITHYIO OKPYIKAOIIYIO CPEy,
JIOCTOBEPHYIO MH(OPMAIIMIO O €€ COCTOSHUM M Ha BO3MEILICHHE yIiepOa, MPUYMHEHHOTO €ro 3J0POBBIO MIH
MMYIIECTBY SKOJOTMYECKHM IpaBoHapylieHHem». I[IpaBo Ha ONaromnpusaTHYI0 OKpPYXalollylo Cpexy
MIPEJCTABISAET cOOOM: BO-NIEPBHIX, HPABCTBEHHBIM MPUHIIMII, BRIPAXKEHHBIN B IpaBoBoi HopMe KoHcTuTyimu;
BO-BTOPBIX, IPUHLHUIT JIsI IOCTPOEHHUSI CUCTEMbI OOBEKTUBHOTO IKOJIOTUYECKOTO 3aKOHO/ATENbCTBA, a TaKXKe
€ro BaXHEUIIYI0 HOPMY; B-TPETbHUX, 3TO CYOBEKTHBHOE NPABO TPaKJaHWHA, KOTOPOMY KOPPECHOHIMPYIOT
00513aHHOCTH TOCYJapCTBa MO MOJACPNKAHUIO OKPYXKaloUlel cpelpl B OJaronpusiTHOM COCTOSIHMM, a TaKXKe
MIPOBEICHUIO PA3IMYHBIX MEPONPHUATHIA MO YCTPAHEHHIO OTPULATENBHBIX BO3ACUCTBUI HEOIArompHusITHOM
Cpellbl Ha YeJIOBEeKa.

Buasl Bpena, npMYHHAEMOro OKpy kamwueil npupoaHoi cpexe. B coorBercTBum co cT. 86 3akoHa oT 9
nekabpst 1991 r. Bpen okpykarIlied MPUPOJTHOU Cpele MOKET ObITh MPHUYMHEH IOPUANYECCKUMHU JUIAMU U
rpaXkIaHaMHU 3arpsI3HEHNEM OKPYIKAIOLIEH Cpelpl, MOpUell, YHUUTOXKEHUEM, IOBPEXKIEHUEM, HEPALIMOHAJIbHBIM
WCIIOJIb30BAHUEM  MPHUPOAHBIX  PECypCcoOB, pa3pylIeHHEM eCTECTBEHHbIX dkocucreM U [pyrumu
HKOJIOTUYECKUMHU TpaBOHapymeHusMu. [loJ BpenoM MOHMMAETCsl pealbHbI yiiepd M yHylIeHHas BBITOJA.
Peanbhblii ymiep0 B 3K0J0rn4eckoil cepe MOXKET BbIpaXKaThCsl B YMEHBIICHUHN JIECHBIX MacCCHUBOB, CHUKEHHUH
IUI0JOPOUS MOYBBI U T.J., @ TAKKE B PACX0J1aX HA MX BOCCTAHOBJIEHUE. YTIYLIEHHAs BBIF0/la B 3KOJOTHYECKOU
chepe MOXKET BBIpaXKAaTbCAd B HEMOIYYEHHBIX J10XOAaX, HalpuUMep, OT XO3AMCTBEHHOTO HCIOJIb30BAaHUS TOM
IIOYBBI, IJIOIOPOANE KOTOPOU CHU3MIIOCH.

Bpen oxpyxaromieit cpeme (C TOYKH 3pEHHUS IMOCIEACTBUN) MOXXET OBITh KaK SKOHOMUYECKHHA (THOEINb
JIECHOTO MAacCHBa, NPEIHA3HAYCHHOTO K BBIPYOKe M TpojAaxe), TaK U HKOJOTMYECKUH (HapylieHHe
9KOJIOTUYECKUX HHTEPECOB OOIIEeCTBa B YacTH OJarompusiTHON cpensl). Mexay co0oil 3TH BUIBI Bpeaa
OpPTaHUYECKU CBSI3aHBl KaK HMCTOYHHKOM, TaK M CHOCOOOM NPUYMHEHHUS U PACCMATPHUBAIOTCA B JCHEKHOM
BbIpakeHUH. Ho B oTNIM4Me OT SKOHOMHYECKOTO BpPEJ SKOJOTHYECKHUI Oojiee AUTENIeH B CBOEM MPOSIBICHUU U
MOCTIE/ICTBUS €70 MOTYT OBITh PACTSHYTHl BO BPEMEHM U B MPOCTPAHCTBE. DTOT BpEe HE BCETJa MOXKET OBITH
BO3MEIIEH B HAType, HE BCErJa OLIEHUM B JCHEKHOM BbIpakeHUHU. [l03TOMYy OrpoMHOe 3Hau€HHE UMEET
MIPEBEHTUBHAs paboTa MO MPEAYIPEkKACHUIO HACTYIIICHHUS Bpea.

Bpen oxpyxaromield cpeie MoKeT ObITh NMPUYMHEH KaK IPAaBOMEPHBIMU JEHCTBUSIMU (pa3pelieHHbIMU
roCyapCcTBOM), TaK W BCJIEJICTBUE HApYLIEHUS OSKOJOTMYECKOro 3aKoHonarenbcTBa. (COOTBETCTBEHHO
MpaBOMEPHBIA Bped (OOBEKTHMBHO BBIHYKJICHHBIN) JOJKEH OBITh BO3MEIICH TOJBKO B CIydYasX, MPSIMO
IIPEyCMOTPEHHBIX 3aKOHOJATENbCTBOM. OKOJIOIO-IIPaBOBas OTBETCTBEHHOCTb 3a HENPABOMEPHBIM Bpen
HACTyNmaeT TOJIbKO B Ciy4yae, KOTJa OH SBISIETCS MpPSMBbIM CIEACTBHEM HApPYIICHHUS 3KOJIOTHYECKOTO
3aKOHOJATEIbCTBA.

8.3. [IpaBoBoii pe:kuM NPUPOAONOJIH30BAHUS U OXPAHbI OKPYKAKOLIEH cpeabl

3arpsizHeHue Boa. [IpaBoHapylIeHUAMH CUUTAIOTCS 3arpsi3HEHUE, 3aCOPEHUE, UCTOIIEHUE MTOBEPXHOCTHBIX
WM TIOJI3€MHBIX BOJI, HCTOYHMKOB MUTHEBOM BOJIbI JTMOO U3MEHEHHUE MPUPOIHBIX CBONWCTB, €CJIM OHU MOBJICKIH
CYLIECTBEHHBIH BpeJ JKUBOTHOMY MWJIM DPAaCTHTEIBHOMY MHpPY, PHIOHBIM 3aracam, JIECCHOMY HIIM CEJIbCKOMY
XO3SIICTBY.

Cy1iecTBeHHbIN Bpel, IPUYMHEHHBIN )KUBOTHOMY U PaCTUTEIILHOMY MUY, 3aKJII0YAeTCsl B BOSHUKHOBEHUU
3a00sieBaHUN WU THOETN KUBOTHBIX M PAacCTEHUI, YHUYTOKEHUHN PHIOHBIX 3allacoB, MECT HEpecTa U HaryJa,
32160JI€B3.HI/II/I NI FI/I6€JII/I JICCHBIX MAaCCHUBOB, B CHHXXCHHUH MNPOAYKTUBHOCTHU 3C€MCJIb, BO3HUKHOBCHUH
3a00JIOYEHHBIX WJIM 3aCOJIEHHBIX 3eMelb. OIleHKa MPUYMHEHHOTO BpeJa BBIMOIHIETCS C YYETOM 3arpaT Ha
3ap1:16neHHe BOOOECMOB, yHYHIeHHOﬁ BbBIT'ObI, peaJIBHOI\/'I CTOUMOCTH 3aTpaT Ha BOCCTAHOBUTCIIbHBIC pa6OTBI n
JUKBUJAIMIO TIOCIIEICTBUM.

3arpssnenue Oumocdepsnl. HakaspiBaeTcss HapylleHHE MNpaBWI BBIOpoca B aTMocdepy 3arps3HSIONINX
BEIIECTB WJIM HapyLIEeHHE HKCIUTyaTalil yYCTaHOBOK, COOPY>KEHHH M HHBIX OOBEKTOB, €CIM 3TO IOBIIEKIIO
3arpsi3HEHUE WM MU3MEHEHHE MPUPOJHBIX CBOMCTB BO3yXa. 3arpsi3HEHHEM SBIISIIOTCSA: BHECEHHE B COCTAB
aTMocepHOro Bo3ayxa, atMocepsl WM O00Opa30BaHWE B HHUX 3arpsA3HSIONIMX BEHICCTB B KOHIICHTPAIUSX,
MIPEBBILIAIONINX HOPMATHUBBI KaueCcTBa WM YPOBHU €CTECTBEHHOTO COJIEP)KAaHMUS; MOBBIINICHUE KOHIICHTPAIHH
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XUMUYECKUX  BEIIECTB, B3BEHICHHBIX YACTHUI[; M3MEHEHHME TEIUIOBOTO PEXKHMa, paTUallMOHHBIX,
3NEKTPOMArHUTHBIX U IIYMOBBIX [TOKa3aTesei.

Ncrounnkamu 3arpsi3HEHUS] MOTYT OBbITh, B YaCTHOCTH, TPAHCIOPTHBIE CPEACTBA, MPEINPHUITHS
MIPOMBIIIJIEHHOCTH, BO3JYIIHbIE JUHUH 3JEKTpoNepenad, pacripeaeanuTeNbHble MOJICTaHIIuN, SHEPreTHUYEeCKHe
YCTAaHOBKH, CTAHLMU PaJMOJIOKAIMU, COTOBAasI U KOCMHUYECKas CBs3b. [IpuunHeHne Bpena 310pOBbIO YEIOBEKa
MIPOMCXOJUT B PE3yJIbTaTe BJABIXaHUS 3arps3HAIONIMX BEIIECTB, MOPAKEHUSI KOKHBIX MOKPOBOB, CIM3UCTHIX U
WHBIX OPTaHOB.

3arpsizHeHHe MOPCKO# cpeabl — MIPUBHECEHHE BEIECTB M MaTEPHANIOB, YXYAIIAIOUINX KaYeCTBO MOPCKON
CpeIlbl, OTPAHMYMBAIOIINX €€ UCTIOIb30BaHUE, MPUBOAIICE K YHUUTOKEHHUIO, HCTOIICHUIO, 3a00JIEBAHUIO WITH
COKpAIIIEHUIO JKUBBIX pecypcoB Mops. HakasbiBaeTcs 3arpsi3HEHHE MOPCKOM cpe/ibl U3 HaXOIAUINXCS Ha CyIIe
WMCTOYHUKOB TTMOO BCIEACTBHE HAPYIICHUS 3aXOpOHEHHs Win cOpoca ¢ TPaHCHOPTHBIX CPeACTB (OO C
BO3BEJICHHBIX B MOPE MCKYCCTBEHHBIX COOPY>KEHUIT) BEIIECTB U MaTEPHUAIIOB, BPEIHBIX AJIS 310POBbs YeIOBEKa
1 )KHBBIX PECYPCOB MOPS TMOO MPEMATCTBYIOUINX TPABOMEPHOMY HCTIOIH30BAHHIO MOPCKOM CpEIbI.

Mopckoii cpenoil SBISIOTCS BHYTPEHHHE MOPCKHE BOJIbI, TEPPUTOPHAIBHBICE MOpPCKUE BOIBI (12 MOpCcKuxX
MUJIb), OEperoBble JUHUH BHYTPEHHHX MOPCKHX BOJ, MPUOpPEKHAs TOJO0Ca, XUBBIE MOPCKHE PECYPCHI
[IpaBuna 3axopoHeHHss M cOpoca B MOPCKYIO Cpeay pa3IUYHBIX BEIIECTB U OTXOJOB PETyJIHUPYIOTCA
nocra”oBieHussMH IIpaBurensctBa Poccuiickont @enepannn, BEAOMCTBEHHBIMU HOPMATUBHBIMU aKTaMH.

[Tpumepsl HapylIeHUs MpaBWI: MOTPY>KEHHWE BEIIECTB M MaTepuajoB C CyJHa 0e3 COOTBETCTBYIOILETO
pa3pelieHusT; 3aTOTIEHHE HEOTPAOOTAHHOTO SIIEPHOTO TOILTMBA C BOSHHBIX CYJIOB; HETIPUHITHE MEp B CIydyae
WHIUACHTA C CYJTHOM WJIM MHBIM CYOBEKTOM, MOBJIEKIIET0 WJIM MOTYIIETro MOBjieYb cOpoc HEPTU WIM HHBIX
3arps3HSIONIMX BEIECTB; CIIMB B MOPE XMMHUYECKUX BELIECTB U3 OTCTOMHHMKOB. DTU HAPYLICHUS MPOUCXOASAT
NP BO3BEICHUM B MOPE HCKYCCTBEHHBIX COOPYKEHHMH (OCTpPOBOB, OYpOBBIX YCTAaHOBOK, ILIATHOPM),
TPAHCIIOPTUPOBKE HEPTEIPOAYKTOB, 3aTOIJICHUH OTPAOOTAHHOTO SACPHOTO TOIUIMBA, MPOBEICHUU BOCHHBIX
WCIIBITAaHUHM, aBapusIX Ha CyJlaX, CIMBE B MOPE XMMHUYECKUX BEIIECTB MPEANPUATHUSIMU WU U3 OTCTOMHHKOB,
pacoIOKEHHBIX Ha Oepery.

CyIiecTBeHHBIH Bpel MOXKET MPOSBUTHCS B MAacCOBOM TMOEN MOPCKHX OHOpecypcoB (pbIOBI, )KUBOTHBIX,
pacTeHHid, OPraHU3MOB), YHUUITOKCHUH MECT HEPECTA, CHIPKCHUU TIPOMBICTIOBBIX 3aI1acoB PbIO, YHHUTOKEHUU
KOPMOBO# 0a3bl pbIO, 3arpsA3HEHUN MECT OT/IbIXa IPaK/IaH.

Ilopua 3emau. [IpaBoHapymeHUAIMHU CUMTAIOTCS OTpaBIEHUE, 3arpsi3HEHHUE WM HHAs mopya
3eMJIM BPEAHBIMU NPOAYKTAMH XO3SHUCTBEHHOW WM MHOW JESATENIbHOCTH BCIIEACTBUE HApPYIICHUS IPaBUII
oOpaieHuss ¢ yIOOpEHUSAMH, CTUMYJIATOPAMH POCTAa PACTCHUH, SAOXMUMHKATAMH WM WHBIMH OINACHBIMH
XUMHYECKMMH M OHMOJOTMYECKHMMM BEIIECTBAMU IMPU HX XPAHEHUH, HCIOJIb30BAaHUM U TPAHCIOPTHUPOBKE,
MOBJIEKIIIME TPUUMHEHUE BPEIa 3I0POBBIO YEIOBEKA UIIN OKPYKAIOILIEH CPEbl.

Bpennoe Bo3zeiicTBre Ha 3eMITIO MPOSIBISIETCS B 3arpsA3HEHUH, 3aXJIaMJICHUH, 3aCOJICHHUH, 3a00J1ad4iBaHuH,
MOATOIJIEHUH, ONMYCTHIHUBAaHUU, UCCYIICHUH, MEPEYIUIOTHEHUU U DPO3UM TOUBBI, MOPUYE€ M YHUUTONKEHUU
IJIOJJOPOJTHOTO CJIOSI, 3apa)KCHUH IMOYBBI BO30YIUTENSIMU OaKTepUaIbHBIX, Mapa3UTapHbIX U MHPEKIHNOHHBIX
3a0oneBanuid. Jlerpajanus 3eMenb MOXET BECTH K Yrpo3e JKU3HH M 3[IOPOBBIO UEIOBEKa, KaTacTpodawm,
pa3pylIEHUI0  HCTOPHUKO-KYJbTYPHOIO  HAacieauss W [PUPOAHOrO  JaHmmadra,  3arps3HEHUIO
CEJIbCKOXO3SUCTBEHHOW MPOAYKIUA M BOJHBIX HCTOYHHKOB, THOENH >KUBOTHBIX (IUKUX W JOMAIIHUX) H
BOAHBIX OuopecypcoB. IIpudyMHEHHBIN BpeA OLIEHUBAETCA IO COOTBETCTBYIOIIMM METOAMKAM WM IO
(hakTHUYECKUM 3aTpaTaM Ha BOCCTAHOBIICHHUE JETPATMPOBAHHBIX U 3aTPS3HEHHBIX 3€MENb C YUETOM YXYIIICHUS
KauecTBa 3eMejb U OTPaHUYEHUH 0 UX UCIIOJIb30BAHHUIO.

YHUUYTOXKEHUE WM TOBPEKIeHHe JIeCOB (2 TaKKe HACaKICHUH, HE BXOISAIIUX B JIECHOW (OHI) B
pe3ysbTaTe HEOCTOPOXKHOIO OOpallleHrs: ¢ OTHEM WJIM MHBIM MCTOYHMKOM IOBBIIIEHHOW OMacHOCTHU SIBIISIETCS
NpaBOHApPyUIEHUEM.

3arpsi3HEHHUE Jieca MOXKET MPOUCXOAUTH B X0J/I€ XO35WCTBEHHOW WMJIM MHOU JACSATEIHHOCTH ITyTEM BHIOPOCOB,
cOpOCOB BpEIHBIX BEIIECTB, a TaKKe Pa3MEIICHHS OTXOJOB W OTOPOCOB MPOHM3BOJACTBA, KOMMYHAIBHO-
OBITOBBIX U MHBIX OTXOJIOB, YCTPOHCTBA CBAJIOK.

YHUYTOKEHHEe KPUTHYECKHX MeCTOOOMTAHMM i1 OpraHu3MoB, 3aHeCeHHbIX B KpacHyro KHHUTY
Poccuiickoit deneparuu, TMOBJIEKIIEEe THOENIb TMOMYJSAIUNA ATHX OPTaHU3MOB, COKpAIleHHUE YHCJICHHOCTH,
HapylIeHHE Cpeapl OOWTAaHMs, CUMTaeTcs mMpaBoHapymeHuewm. KpacHas kxuura Poccum Bemercs
MuHHUCTEpCTBOM OXpaHbl OKpY)Kalolled cpelapl M MPUPOAHBIX PECYPCOB Ha OCHOBE CHCTEMAaTHYECKOTO
OOHOBJICHHS TaHHBIX O COCTOSIHMHM M PaCIpPOCTPAHCHUU PEAKUX M HAXOMAIIUXCS MO YTPO30d MCUE3HOBEHUS
BUJIOB JTUKUX XUBOTHBIX M JUKOPACTYIIUX pacTeHui u rpudoB. B nznanue Kuuru 1995 r. 3aneceno 65 Buos
miekonuramux, 109 — nrum, 15 — pentunuii u ampudwuii, 9 — prid, 15 — momtrockoB u 34 — HacekoMbIX. [lox
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Cpeloil OOWTAaHWS TMOHUMACTCS TPUPOIHAS Cpela, B KOTOPOW OOBEKTHl KMBOTHOTO MHUpPA HAXOIATCS B
COCTOSTHUM €CTECTBEHHOI CBOOO/BI, OOECHeurBaOIIeld pa3MHOKEHUE, OTIbIX, MHUIPAIMIo, BbIpaIlIMBaHHE
MOJIOJTHSIKA.

YHUUTOKEHHE KPUTUYECKUX MECT OOUTAaHMM MOXET MNPOU30MTH H3-3a XO3SICTBEHHOW JEeSTENbHOCTH
YelloBeKa, MPOBEACHUS B3PBIBHBIX pPadOT, pa3MEIIEHUS OTXOAOB, CTPOHUTEILCTBA HE(PTENPOBOIOB, JTHHHIA
aJeKTponepeay, KaHaJloB, IUIOTUH, BBEECHUS B 00OPOT IEJIMHHBIX 3€Mellb, IPOBEICHUS T€0JIOrOPa3BeI0YHbBIX
paboT, BBITIAcCa CEIBCKOXO3SHUCTBEHHBIX JKUBOTHBIX, TYPUCTHUECKOW IE€ATEIHHOCTH, OPTaHHU3AI[MH MECT
MaccoBOTO OT/IbIXa.

He3akonnas oxora. OxoTa — BBICICKHBAHHE C IENBIO TOOBIYH, TIPECIeIOBaHUE M caMa J00bIYa JUKHX
KUBOTHbIX. HaxoXk7eHne B OXOTHHYBUX YTOJBSX C PYXKbEM, OXOTHHYBHUMH COOaKaMHu, OPYAUSIMU OXOTHI
MpUpaBHUBaETCA K 0XoTe. He3aKoHH O mnpusHaercs oxora 0e3 COOTBETCTBYIOIIETO pPAa3pEIICHHS WM
OCyIIEeCTBIIsIEMasl BOIIPEKHU 3ampeTy OO JUIOM, HE MMEIOIIMM IpaBa Ha oXoTy. [IpenMerom He3aKOHHOM
OXOTHI SIBJISIFOTCSl JMKHE >KUBOTHBIE B Cpelleé MX ecTecTBeHHOro oburanusi. He3akoHHasi 100bIua phIOHI,
MOPCKOro 3Bepsi (MOP:KH, TIOJIEHH, HepPNbl U JP.) M HHBIX BOAHBIX *KHBOTHBIX WJIM MPOMBICJIOBBIX
MOPCKHX PacTeHHIi, €CJIM OHA MOBJICKIIA KPYITHBIN yIIepO WK MPOU3BEACHA C HCIIOIH30BAHHEM CAMOXOHOTO
TPAHCIIOPTHOTO CPEJCTBA, 3JEKTPOTOKA, XMMHUYECKHX WM B3PBIBUATHIX BEIIECTB WM MPOUCXOIWIA Ha
TEPPUTOPHUU 3AMOBETHUKA WM B 30HE SKOJOTUIECKOTO OENICTBHUS, B MECTaX HEpecTa WU Ha MyTSAX MUTPAIUH,
Haka3blBaeTcCH.

Takxe MpuU3HAaeTCAI I paBOHAPYy I € HU € M HE3aKOHHAs JOObYa KOTHKOB, MOPCKHX O0OPOB, CEBEPHOTO
U KYpWJIBCKOTO KajaHa, 0eJ100pIoXUX TIOJIEHEW WM MHBIX MOPCKUX MJIEKOIUTAIOUINX B OTKPBITOM MOpPE WU B
3alpEeTHBIX 30HAX.

OObeKkTaMH TPECTYIUICHUS SIBISIIOTCSL BOAHBIE OMOPECYpCHI, 3amachl pPbIObI, BOAHBIX MIIEKOMUTAIOLIUX,
BOZIOPOCTIC BO BHYTPEHHUX BOJIaX, TEPPUTOPUATHLHBIX MOPCKHX BOJaX, Ha KOHTHHEHTAIbHOM Ienbde. [lox
NoObIuel MOHMMAETCS IMPOLIECC yJIOBa, YyOOs, W3BJICUEHUS UM MHOTO U3BIATHUA U3 MPUPOTHON cpeabl BOAHBIX
KUBOTHBIX M PACTCHUH, 3aKaHYMBAIOLIUICA 3aBlIaZicHHEM IpeaMeToM 100buu. H e 3a kK 0 H H 0 i mpu3HaeTcs
n00bIYa TpH OTCYTCTBHHU CIEIMAIBHOTO pasperieHus (Korja 3TO HeoOXOAMMO), B 3ampeTHOE BpeMs, B
HEI03BOJICHHBIX MECTaX, HEJIO3BOJICHHBIMH OPYIMSIMH, IPHEMaMH, CITIOCOOAMH.

Hapyumienne mpaBuiI OXpaHbl OKpPY:Kawlileil cpeabl NMpPH NPou3BoAcTBe pador. [IpaBunmamu oxpaHbl
OKPY’)KaIOIIeW  Cpelbl  SBISIOTCS.  HOPMBI, OMPEJEICHHBIE SKOJOTMYECKUM U MPUPOJIOOXPAHHBIM
3aKOHOAATENhCTBOM. Hapyiienue 3TuxX HOpM NMpHU MPOESKTUPOBAHUU MPOMBIIIIEHHBIX, CEIbCKOXO03SHCTBEHHBIX,
HAy4YHBIX U JIPYTUX OOBEKTOB JIMIIAMHU, OTBETCTBEHHBIMH 33 WX COOIIOJIEHUE, €CIM ATO IMOBJICKJIO 3a COOOM
CYILIECTBEHHOE U3MEHEHHE PaJOaKTUBHOTO (OHA, MPUUMHEHUE BPeaa 30POBbIO YEIOBEKa, MACCOBYIO THOEIND
YKUBOTHBIX WJIU UHBIE TSHXKKUE MOCIEACTBUSA, IPU3HACTCI M PAaBOHAPY LI EHU E M .

OTO O3HAyYaeT, 4TO MPU pa3MEUICHUH, TEXHUKO-3KOHOMHUYECKOM O00OCHOBAHUHU IMPOEKTA, MPOESKTHUPOBAHUH,
CTPOUTENBCTBE, PEKOHCTPYKIMHU, BBOAEC B KCIUTYaTALMIO MPEANPUATUS (COOPYKEHHUI) B MPOMBIILIEHHOCTH,
CEJIbCKOM XO34HCTBE, Ha TPAHCIOPTE, B HSHEPreTHUKE, BOJHOM, KOMMYHAJIbHO-OBITOBOM XO3SIHCTBE, MpPH
MPOKIIAJKE JIMHUK DJJIEKTpOIepeaad W CBS3U, TPYOONpPOBOMOB, KAHAJOB, WHBIX OOBEKTOB, OKAa3bIBAIOIINX
npsiMmoe MO0 KOCBEHHOE BJIMSHHE Ha COCTOSIHHE OKpY’Karolled MPUPOAHON Cpelibl, ITOJKHBI BBIMOIHATHCS
TpeOOBaHUS HIKOJIOTMYECKON OE30MacCHOCTH ¥ OXPaHBl 3JI0POBbS HACENCHHs, TPEIyCMaTPUBAIOIIHEC
MEpPOIPHUATHS 10 OXpaHe MPHUPOJbI, PAIOHATBHOMY HCIONb30BAHUIO M BOCIHPOU3BOJCTBY MPHUPOAHBIX
PECYpPCOB, 03[JOPOBIICHUIO OKPYKAIOLIEH CPEbI.

Bce atu TpeboBaHus AeTaTU3UPOBAHBI B COOTBETCTBYIOLINX (peiepalibHbIX 3aKOHAX, B CTAThAX 3€MEIbHOTO,
Jlecnoro u BogHOro KOJIEKCOB, B MHCTPYKIIUSIX U MOCTAHOBJIEHUSAX CTPOUTENIbHBIX U MPOEKTHBIX OpPraHu3alui
U BEJOMCTB Ha TOCYJapCTBEHHOM, ¢efepalbHOM U PETHOHAJIBLHOM YpPOBHSAX. VX HEBBINONIHEHUE WIH
HEHAJUJIe)KAIllee BBIMOJHEHUE U SIBISIETCS HApYIIEHUEM TNPaBWII OXpaHbl OKpyXalouled cpeabl Mpu
MIPOU3BOCTBE PabOT.

Hapymenne npaBuji oopanieHns ¢ 3K0JOrH4eCKN ONACHBIMHU BelllecTBaMHU M oTxoaamu. [IpousBoactso
3aMpelieHHbIX BUJOB OMACHBIX OTXOJOB, TPAHCIIOPTUPOBKA M XPAaHEHHUE, 3aXOPOHEHUE, HUCIIOJIb30BAHUE WIIH
WHOE OO0palieHne paJroaKTUBHBIX, 0aKTEPHOIOTHYECKHX, XUMUYECKUX BEIIECTB U OTXOJOB C HapyUICHHEM
YCTaHOBJICHHBIX MPABHJI, €CIM ATO CO3[al0 Yrpo3y MPUYMHEHUS CYIIECTBEHHOTO BpeAa 3[0POBBIO UeIOBEKa
WJTU OKPY>Kalollen cpefie, ABISIIOTCA M PAaBOHAPYII EHUSA MU .

3amnperieHHble BUIbI OMACHBIX OTXOJOB — 3TO CHJIBLHOJEHCTBYIOIIME OTPABIISIIOIIME BEIIECTBA, OMACHBIC
OTXOJIbl — HEMPUTOTHOE ISl MPOU3BOICTBA WUJIM YTpaTHUBILEE MOTPEOUTEIHCKUE CBOMCTBA CHIPbE, BELIECTBA U
JHEpPrusi, CHOCOOHBIC BBI3BATH OTpaBiicHWe. HapymieHue mpaBwiI OOpamieHWs] C OTXOJaMHU COCTOWUT B
MPOTUBOMNPABHOM JEUCTBUU WM O€37eicTBUM (HEBBIIOJHEHUU JOJDKHOCTHBIX OOS3aHHOCTEH) Ha I00Oi
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CTaauu ux oOpamieHus. B 3akoHOIaTENHCTBE BBIACISIIOTCS CASAYIOIINE CTaAUN: 00E3BPEeKUBAHUE, YTUITU3AIIHS,
CKJIaJIUPOBAaHKE, XpaHEHHUE, 3aXOPOHEHHUE, TPAHCIIOPTUPOBKA, YIaJICHHE.

He3akoHHBIH 000pOT CHJIBHOJEHCTBYIOIINX WM SIIOBUTHIX BemiecTB. [loBbIlIeHHAs OOIIeCTBEHHAs
OTIACHOCTh CHJIBHOACHCTBYIONIUX M STOBUTHIX BEIIESCTB MOTpeOOBaIa CIEIMAIBHOTO 3aKOHA O 3aMpeTe Ha
WX W3TOTOBIICHUE, TepepaboTKy, MPUOOpETeHHEe, XpaHEHHE, IMEepPeBO3KYy, MEepPechUIKy, cObIT. Heobxomumo
CIeIMaJIbHOE Pa3pPEIICHUE B LEJSAX MCIOJb30BAaHUS WX JJIs HAYYHBIX, MEIUIIMHCKUAX WJIM MHBIX OOIIECTBEHHO
TMOJIC3HBIX PaboOT.

Breinensiercss 6omee 100 BHAOB CHIIBHOJEHCTBYIOIMIMX BEIIECTB, B TOM YHCIIE, HalpuMEp, aMUHA3HH,
O6apbutan HaTpus, KJI0(enIuH, MUIPaaos, Tazenam, Teodeapus, ¢ppeHonoH, xiaopodopm, 3¢up. CymiecTByer
6osiee 60 BUIOB SIOBUTHIX BEIIECTB: METUJIOBBIM CIMPT, CTPUXHUH, (DEHOJ, ITMAHUCTHIN KaJdui, s 3MEUHBIH,
HEKOTOpPbIE COEAMHEHUSI PTYTH, CHHUJIbHAS KUCIIOTA U T.[I.

Hapymienne mnpaBui oOXpaHbl H HCHOJb30BAHMST HeAP TMPU MPOEKTHUPOBAHUU, Pa3MEIICHHH,
CTPOUTENLCTBE, BBOJIE B IKCIUIYaTAlMI0 M AKCIUTyaTallid TOPHOIOOBIBAIONINX MPEINPUATANR M TOJ3EMHBIX
COOPY>KCHH, HE CBS3aHHBIX C JOOBIYEH IMOJIE3HBIX MCKOIMAEMbIX, a TAK)KE CAMOBOJIbHAS 3aCTPOMKa TUIOMAICH
3aJleraHus TOJE3HBIX HCKOMAEMBIX, €CIM OTH JACWCTBHS TIOBIEKIN 3HAYUTENBHBIM YIIEpO, CUHUTAIOTCS
NpaBOHApPYIMIEHUEM.

Henpamu siBnsiercs 4acTh 3€MHOWM KOpPBI, PAcoOJIOKEHHAsh HUXKE TOYBEHHOrO CJIOS M JIHA BOJOEMOB.
[IpaBuna ux OXpaHbl PErIAMEHTHPYIOTCSI TOPHBIM U T€0JIOTHYECKUM 3aKOHOAATEILCTBOM CTpaHbl. Hapymmenus
COCTOSIT B 3aTOIUICHWH, OOBOJHEHHHM WJIHM TOXKape, KOTJa B Pe3yJIbTaTe CHUXKACTCS KaueCTBO MOJIE3HBIX
HCKOITAaeMBIX, B COPOCE CTOYHBIX BOJI, PA3MEIICHUH OTXOJOB IMPOU3BOJICTBA, 3arPSI3HEHUN HENP, HAKOIJICHUU
MIPOMBIIIIJICHHBIX OTXOJIOB B MECTaX UCTOYHUKOB MUTHEBOTO WU MPOMBIIIIEHHOTO BogocHaO)eHus. Croa ke
OTHOCSATCSI HEM3BJICYCHHUE MOITyTHBIX KOMIIOHEHTOB, HECOOIIOJICHNE YCIOBUH JIMIICH3UN Ha JOOBIUY MOJIE3HBIX
HCKOIIA€MbIX, HEMPOBEJACHUE IOJTHOTO T'EOJIOTMUECKOT0 WM3YUYEHHUs HEAp NEepel CTPOUTEIBCTBOM. 3acTpouKa
TJIOIAIeH pa3penaeTcsi TOIbKO MPH OTCYTCTBUH IOJIE3HBIX HCKOMMAEMBIX B HEAPAX MO YIACTKOM 3aCTPOMKH.

VYiep6 oT HapyIIeHUS IPABWII UCIIOIb30BAHUS HEP BKIIIOYAST MOTEPH MOJIC3HBIX HCKOMAEMBIX, YXYIIICHUE
COCTOSIHHSI 3€MJTH, POCT 3aTpaT Ha JI00BIYY MOJE3HBIX HCKOTAEMBbIX U T.II.

Hapymienne pe:xxuma o0co00 OXpaHsieMbIX NPHPOAHBIX TEPPUTOPUA M NPHUPOAHBIX O00BHEKTOB
(3aroBeTHUKOB,  3aKa3HUKOB, TMAaMATHUKOB  TPHUPOJBI), TOBJICKIIEE  3HAYUTEIbHBIM  ymiepo, —
NpaBOHApylmIeHUE.

OOBekTaMu OXpaHbl B JIAaHHOM CIIy4ae SIBISIOTCS YYaCTKU 3€MJIM, BOJHOW MOBEPXHOCTH M BO3IYIIHOTO
MPOCTPAHCTBA HAJ HUMH, €CIM OHH HMEIOT 0co00€ MPUPOAOOXpPaHHOE, HAYYHOE, KYJIbTYpPHOE WIH
ACTETUYECKOE 3HAYCHHE W H3BATHI U3 XO3SMCTBEHHOTO HCMOJb30BaHUSA. K TakuMm ydacTkaM OTHOCSITCS
roCyJJapCTBEHHBIE NMPUPOJIHBIE 3aNIOBEAHUKH, TPUPOAHBIC U HALIMOHAIBHBIE MAPKH, JEHAPOIOTUYECKUE TTAPKH,
OOTaHMYECKHE Calbl, JEeYCOHO-03JOPOBUTEIBHBIE MECTHOCTH M KypopThl. Ha HHMX 3ampemiaercst JroOas
NeSTeNIbHOCTh, MPOTUBOpEYAINas 3aJayaM 3aloBEJHUKOB, pa3Belka W pa3padOTKa MOJIE3HBIX HCKOMAEMBbIX,
pa3MelIeHne CaJoBbIX YYaCTKOB, ABMKEHUE W CTOSTHKA MEXaHU3UPOBAHHBIX TPAHCIIOPTHBIX CPEJICTB, JOOBIUA
JKMBOTHEIX.

[IpupoIHBEIM KOMIUIEKCOM SIBIISIETCSI PUPOJTHO-TeorpaduiecKuil KoMIieke (JTranamadT), mpeacTaBstOImni
OTPAaHMYECHHBIM YYacCTOK TEPPUTOPUH, B KOTOPOM MPHUPOJHBIE KOMIIOHEHTHl HAXOASATCS B YCTONYMBOM
B3auMoaecTBUU. K 00beKTaM ¢ 0COOBIM CTaTyCOM OTHOCSITCS 3aIIOBETHUKH, 3aKa3HUKH, OOTAHUYECKUE CaJIbl,
HallMOHAJIbHBIC MTAPKH U T.II.

CokppiTHEe MM HCKAKeHHe MH(OPMAUMU O COOBITUAX, (paKTaxX WIIM SBJICHUSAX, CO3/JAIONIMX OMACHOCTH
JUISL SKM3HU WJIH 370pPOBbsl JIOACH JIMOO M OKPY’KAIOMIEH Cpelbl, COBEPIICHHBIC JHMIIOM, MPH3HACTCS
NpaBOHApPYIMIEHUEM.

K coObiTusiM, (aktam WM SBICHUSIM, CO3JAIOIIUM OMACHOCTh, OTHOCATCS MPUPOIHBIC, TEXHOTCHHBIE WIIH
WHBIE MPOIIECCHI, KOTOPBIC TTPH HEOIArOMPHUATHOM PA3BUTHH WM OTCYTCTBHH MEp KOHTPOJISI U PEryJIUPOBaAHUS
MOTYT BbI3BaTh OMACHOCTD JIJIsl YEJIOBEKA U OKPY>KAIOIIEH Cpeibl.

Nudopmanus, noamnagaromas moja ASHCTBUE TaHHBIX TPEOOBaHUH, BKIIOYAET SKOJOTHUUECKH U MEAUITUHCKH
3HAUYMMYI0 MH(OPMAIIHIO, CBEJICHUS O KaTacTpodax, aBapusx Ha 00bEKTaX aTOMHOU IHEPTeTUKH, STUICMHUSX,
BOCHHBIX JICHCTBUSX, TPOMBIIIUICHHBIX MPOIIECCaX, MOTYIIUX MOBJIEYh OMACHOCTh IS YeJIOBEKa, OKPYKaIoeh
CpEeIIbl, HAIIUH B IIETIOM, CPEIIbI OOMTAHUS.

CoKpbITHEM SIBIISIETCS HEOBEJACHUE HH(OpMANUU M0 JIUIl, UMEIOIMHUX IPaBO Ha €€ TOJyYCHHE WIH
HYKJIAIOLIUXCA B HEH, C LIeTbI0 BO3JCHCTBUSA Ha COOBITHS, siBIeHUA. VckaxeHneM HHQOpMAIMKH CUYUTAETCS
COOOIIIEHUE HEMOJIHBIX UM HEBEPHBIX JAHHBIX, TPOTHO30B, OIICHOK.
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He3akoHHoe o0paimieHHe ¢ PpaJHOAKTHBHBIMHM MaTepHaJlaMH, T.€. pa3pyIICHHE pPaIHOAKTHUBHBIX
MaTepHUAJIOB, ABISETCANIpPAaBOHAPYIIEHUE M .

K oO6bexkram aTOMHOW SHEPreTUKU OTHOCSTCS ACPHBIE YCTAHOBKH (COOPYKEHHUS U KOMIUIEKCHI C SIIEPHBIMU
peakTopaMy, B TOM 4MCJIE€ aTOMHBIC CTAHLMM, KOCMMYECKHE M JIeTaTelbHbIE anmnapaTbl, YCTAaHOBKH U
YCTPOHCTBA C SJCPHBIMHU 3apsgaMH), MyHKThl XpaHEHHUs SACPHBIX MATEpUAIOB M PaJMOAKTUBHBIX BEILECTB,
XpaHWIHNILA PaJMOAKTUBHBIX OTXOJ0B. ParoakTHBHbIC BEIIECTBA U SAEPHBIE MaTepHaIbl MOTYT HaXOAUTHCS B
ra3000pa3HoOM, KUJAKOM HIIU TBEPIOM COCTOSTHHH.

Hapymenne npaBmi 0e30macHOCTH NpH o0pamieHMHM ¢ MHKPOOHMOJIOTHYeCKHMH JH00 APyruMu
O0MOJIOTHYeCKUMH areHTaMM MJIM TOKCHHAMM, €CJIM 3TO IMOBJIEKJIO MPUYMHEHUE Bpe/a 37J0POBBIO YEJIOBEKa,
pacnpocTpaHeHHe SMUIEMHUH NI AIU300THH, IPU3HAETCI MPAaBOHAPYM EHUEM .

Hapymienue cocTouT B aKTUBHBIX ACHCTBUSX M O€31CHCTBHM, B HEHAJUIEXkKAIleM KOHTPOJIE, BBHIIYCKE B
OKPY’KaIOILIYI0 Cpelly OpraHU3MOB, HEBKIIIOUEHMH BEHTWIALMOHHBIX YCTAHOBOK, HapyIIEHUHM OO0sS3aTeIbHON
MOCTIeIOBATEIBHOCTH ONEpaluii, HEUCIOIb30BAHUM CPEICTB 3alUTHI, HAPYIICHWH YCIOBUH XpaHEHUS H
TPaHCIOPTUPOBKH.

JlaHHBII 3aKOH pacHpOCTPaHSAETCS] Ha JIEATEIBHOCTh MEIWIMHCKHX, (papMaleBTHYeCKUX, Hay4yHO-
HCCIIEZI0BATENCKUX, BOCHHBIX OPraHU3allii, B TOM YUCII€ 3aHUMAIOIINXCSI TEHHOW MHXKEHEPUEH, MoTyYeHueM
U BBIpAIlMBAaHHUEM MHUKPOOPIaHM3MOB M HX (parMeHToB. OmNacHbIMM Ui YeJOBEKa SBISIOTCS BHUPYCHI,
0aKTepuH, TOKCHHBI, JIIOOble T'€HETUYECKH H3MEHEHHbIE MUKPOOPIaHMU3MBI, KOTOpBIE CIIOCOOHBI BBI3BAaTh
MH(EKIMOHHBIE 3a00JIeBaHMs, PACCTPOUCTBO 370POBbs, CTOWKYIO YTpaTy TPYIOCIOCOOHOCTH, rubenb. Jlus
AKHMBOTHBIX 0CO0O OIACHBIMM BHPYCAaMHU OKa3bIBAIOTCS BO30YIUTENH SILypa, OCIBI OBELl U T.II., Ul pACTEHUHN —
0aKTepruM MHKpPOCKOIIMYECKUX T'PUOOB M T€HETHYECKH H3MEHEHHbIE MHUKpoopraHu3mbl. Haumbonee omacHoi
SMUJIEMHUEN ABISETCSA NaHAeMusl (AMUAEMHUsl, OXBAaTUBILAs ITOAABIISIONIYI0 YaCTh TEPPUTOPUN).

VYmep®d OT HapymleHHs JaHHOTO 3aKOHa COCTOMT B pacxofax M0 JAe3MH(EKIHH, B TOTepsAx
CEJIbCKOXO35IICTBEHHONW MNPOAYKIMH, B 3aTparaX Ha YHHUYTOXKEHUE 3apak€HHOI0 MMYILECTBA, MOralleHHe
oyaroB 3a00JIEBaHUs, OXpaHy TEPPUTOPHH, JICUCHHE HACEJICHUS, KUBOTHBIX, a TAK)K€ BO3MEIICHUH MOTEPh
JPYTUM pEernoHaM U rocyaapcTBaM M3-3a TPAHCITPAHHMYHOIO IIEpeHoca.

BerepunapHbie mpaBuiia MpeaycMaTpHBAIOT BETEpUHAPHO-CAHUTApHBIC, JIeUeOHbIE W NMpOodUIaKTHYECKHUE
MEPONPUATHSL, TOPSIIOK JUKBUAALNU 04aroB 3a00JI€BaHUH, IpaBUIa KapaHTUHA, TIEPEBO3KU U MCIIOJIb30BaHUS
KUBOTHBIX M3 HEOJIArONOJYYHBIX TEPPUTOPHIA, HCIOIb30BaHMUSA HEOIAromnoJyyHbIX KOPMOB, 320051 CKOTa,
nepepaboTKHU KO)KEBEHHOI'O M MEXOBOTO ChIPbS, MPOJAKU MsICa U MHBIX IPOYyKTOB )KMBOTHOBOJICTBA.

Hapymenue npaBuii, yCTaHOBJICHHBIX 7151 00pbOBI ¢ O0JIE3HAMU U BPEAUTEISIMUA PACTEHHM, MOXKET COCTOSITh
B BBO3€ 3apaXEHHBIX IPOAYKTOB, IOCEBE 3apaKEHHBIX CEMsSH, NPUMEHEHWU HEKAYECTBEHHBIX XHMMKATOB,
COKPBITUM HMH(POpPMALMU O TOSBICHUU OOJNE3HEH, HEMpOBEICHUH HEOOXOJUMBIX arpOTeXHHYECKUX
MEpPONPUATHH 110 60pbOE C BpEAUTENIAMH, IPOJAKE 3apPaXKEHHBIX PACTCHUH.

VYimepd oT HapyumieHHs mpaBuil OOphObI ¢ OOJE3HSAMM M BPEIUTEISIMM PACTEHUH COCTOMUT W3 3aTpaT Ha
YHUUTOXKEHUE 3aPAKCHHBIX YYacTKOB Jieca, NPOAYKTOB U HUBOTHBIX, JTUKBUAALUIO MOCIEICTBUN 3apakeHus,
J€YCHHE JIOJIEl W JKUBOTHBIX, BOCCTAHOBJICHHE DPACTUTEIBHOCTH MOPaKEHHBIX YYacCTKOB, a TaKXke Ha
BO3MEIIIEHNE UMYILIECTBEHHOTO yIiepOa npyu ru0eny MHOTOJIETHUX KyJIbTYpPHBIX HACaKICHUH, ypoxkas U T. 1.

Hapymienue caHUTapHO-3MUAEMUOIIOTHYECKAX MPABUI MOXXET COCTOSATh B HCIOJIB30BAHUU IHIIEBBIX
MIPOAYKTOB 0€3 MpeIBapUTEIbHOIO KOHTPOJIA, YHOTPEOIEHUH T'PSA3HONW BOJbI, UCIOJIb30BAHUU I'PA3HOM BOJIBI
IpU TPUTOTOBJICHUU NHILM, HAPYLIICHUHM TMPaBHJI 3aXOPOHEHUS OTXOJOB, HApyIIEHUH B CUCTEME IOAa4H
HUTHEBOM BOJEL.

8.4. Buabl 0OTBETCTBEHHOCTH 32 IK0JIOTHYECKHE NPABOHAPYLICHUSA

DKOJIOro-1npaBoBasi OTBETCTBEHHOCTb SIBJIIETCSI PA3HOBUIHOCTBIO OOLICIOPUAMYECKON OTBETCTBEHHOCTH, HO
B TO 7K€ BPEMsI OTIMYACTCS OT UHBIX BUJOB IOPUIUYECKOU OTBETCTBEHHOCTH.

DKOJI0r0-IIpaBoBasi OTBETCTBEHHOCTb PACCMATPUBAETCS B TPEX B3aMMOCBA3aHHBIX ACIIEKTAX:

® Kak roCyJapCTBEHHOE MPUHYKIECHHE K UCTIOJIHEHHIO TPeOOBaHUH), MPEAMMCAHHBIX 3aKOHOAATEIbCTBOM;

® KakK MPaBOOTHOIIEHHWE MEXAY TOCyAapCTBOM (B JIMLE €r0 OPraHOB) U MPAaBOHAPYLIMTEISIMU (KOTOpHIE
MO/IBEPTalOTCs CAHKIIMSIM);

® KAaK INPAaBOBOM HHCTHUTYT, T.€. COBOKYIHOCTh IOPHJIMYECKMX HOPM, pAa3JIMYHBIX OTpaciied Ipasa
(3eMenBHOr0, TOPHOTO, BOJAHOTO, JIECHOTO, IPHUPOIOOXPAHHOTO U JIp.). DKOJIOTHYECKHE ITPABOHAPYILIEHHS
HAKa3bIBalOTCS B COOTBETCTBUHU C TpeOOBaHUAMH 3akoHoAaTenbcTBa Poccuiickoit @eneparuu. Koneunas
LIeJIb KOJIOTMUECKOT0 3aKOHOJATENIbCTBA M KaXKI0M OTAEIBHOM €ro CTaTbM 3aKJII0YaeTCs B OXpaHEe OT

87



3arps3HEHUs, O0ECIEYCHUH NPAaBOMEPHOTO HCIOJIB30BAHUS OKPY)KAIOLIEH Cpelbl W €€ DIIEMEHTOB,
oxpaHsieMbIX 3akoHOM. Cdepoil eHCTBHUS 3KOJIOIMUECKOr0 3aKOHOAATENIbCTBA SABISIOTCS OKpY Karowiast
cpella U €€ OTHEJNbHbIE IEMEHTHI. [IpeamMeToM IpaBOHAapyLIEHUS NPU3HAETCS 3JIEMEHT OKpY’Karollen
cpensl. TpeOoBaHMs 3akOHa MPEANOJIAralOT YCTAHOBJIGHHWE YETKOM NPUYMHHONW CBSA3M MEXIy
JIOTIYIICHHBIM HAPYIIEHUEM U YXYALIEHUEM OKPY KAIOIIEH CpeIbl.
CyOBEKTOM DKOJOTHYECKUX TPABOHAPYIICHUN SBISETCA JHI0, JocThriiee 16-1eTHero Bo3pacTa, Ha
KOTOpO€ HOPMATHUBHO-NIPABOBBIMU AKTaMH BO3JIOKEHBI COOTBETCTBYIOIIUE JIOJDKHOCTHBIE OOS3aHHOCTH
(cobmroieHre TTpaBuil OXPaHbl OKPYIKAIOMICH Cpeabl, KOHTPOJb 3a COOJIIOICHUEM MPaBuil), MO0 JTH000€E JIUIIO,
nocturiiee 16-1eTHero Bo3pacTa, HapyIuBIee TpeOOBaHHUS HIKOJIOTHIECKOT0 3aKOHOIATENILCTBA.
JIJ1 5KONOrMYecKoro NpaBoOHapyUICHHUs XapaKTEPHO HAJIMYNE TPEX DJIEMEHTOB:
® TIPOTUBONPABHOCTbH I1OBEJCHMUS;
® TMPUYMHEHHE SKOJIOTMYECKOTO Bpena (WM peasibHas yrpo3a) 1u00 HapylIeHHe WHBIX 3aKOHHBIX NpaB U
MHTEPECOB CYObEKTa SKOJIOTMUECKOI0 IIPaBa;

® NpPUYMHHAS CBS3b MEXIY NPOTHBOIPABHBIM IIOBEICHWEM U HAHECEHHBIM JKOJIOTMYECKHM BPEIOM WA
peanbHOM yrpo30i MPUYMHEHUS TAKOro Bpejaa JUOO HapylIEHHEM HHBIX 3aKOHHBIX IPaB U MHTEPECOB
CyOBEKTOB 3KOJIOTHYECKOTO TIPaBa.

OTBETCTBEHHOCTh 32 3KOJIOTMYECKHE NPABOHAPYIIECHUS CIIY>)KUT OJIHUM U3 OCHOBHBIX CPEJICTB 00eCreueHHs
BBINIOJTHEHUSI TPEOOBAHUN 3aKOHOJATENBCTBA MO OXpaHE OKPYXKAIOIIeH cpeabl U UCHOJIb30BAHUIO MPUPOJHBIX
pecypcoB. D(PEeKTUBHOCTh AECUCTBUS JAHHOI'O CpEACTBA BO MHOIOM 3aBHCHUT, IPEXIE BCEro, OT
rOCy/JapCTBEHHBIX OPIraHOB, YIOJHOMOYEHHBIX MPUMEHATH MeEpbl IOPUIUYECKOW OTBETCTBEHHOCTH K
HapyLIUTEISAM H5KOJIOTMUECKOTO 3aKOHOJATENbCTBA. B COOTBETCTBHUM C POCCHMCKUM 3aKOHOJATEIbCTBOM B
o0JacTu OXpaHbl OKPY’KaIOLIEH Cpelbl TOJKHOCTHBIE JIMIA U TPa)/JIaHe 3a SKOJOTUYECKUE MPaBOHAPYIICHUS
HECYT JMCLUIUIMHAPHYIO, aIMHHHMCTPAaTHBHYIO, YIOJOBHYI, TIPaXJaHCKO-NIPAaBOBYIO, MAaTEpUATIbHYIO
OTBETCTBEHHOCTb, & IPEANPUITUS — AIMUHUCTPATUBHYIO U TPaKIaHCKO-TIPABOBYIO.

Hucyunnunapnas omeemcmeenHocmsy HACTYNAET 3a HEBBINIOJHEHUE IIJIAHOB M MEPOIPUATHH IO OXpaHe
MPUPOABl W PAlMOHAJIBLHOMY HCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB, 3a HAPYLICHHE 3KOJOTHYECKUX
HOPMaTHBOB M HMHBIX TPeOOBAHMN NPUPOAOOXPAHUTENHHOI'O 3aKOHOJATEIbCTBA, BBITEKAIOUUX W3 TPYIOBOI
(GYHKIMY WK JOJDKHOCTHOTO TMOJIOKEHHS. JIMCIMIUIMHAPHYIO OTBETCTBEHHOCTh HECYT JOJDKHOCTHBIC JIMIA U
VHBbIE BUHOBHbIE DPAOOTHUKU MNPEANPUATHA M OpraHu3alMii B COOTBETCTBUHM C IOJOXEHHUSMH, yCTaBaMH,
MpaBWJIaMd BHYTPEHHETO pacHopsika M ApyrMMH HOpMaTHUBHBIMH akTtamMu (cT. 82 3akona «OO0 oxpane
OKpy’Karolie npupogHou cpensl»). K Hapymmrensm B coorBercTBUM ¢ Konekcom 3akoHOB o Tpyne (c
W3MCHCHUSIMH W JIOTIOJTHCHUSIMH OT 25 ceHTsaops 1992 1.) MoryT OBITh TPHUMEHEHBI CJICIyIOIIHNE
JUCLUUIUIMHAPHBIE B3BICKAHUS: 3aMEYaHUe, BBITOBOP, CTPOIMH BBITOBOP, YBOJbHEHHE C pabOThl, ApYyrue
Haka3aHus (cT. 135).

Mamepuanvnaa omseemcmeennocms Takxke peryiaupyetrcs Kogexcom 3akoHoB 0 Tpyae PO (ct. 118-126).
Takylo OTBETCTBEHHOCTh HECYT IOJDKHOCTHBIC JIMI]A W WHBIE PAOOTHHUKH TPEANPHSITHS, 1O BUHE KOTOPBIX
MIPEANPHUATHE ITIOHECIIO PACXObI IO BO3MEILEHUIO BPEla, IPUYNHEHHOTO DKOJIOTHYECKUM IIPABOHAPYLIEHUEM.

[Ipumenenne aomunucmpamueHou OmeemcmeeHHoCmy PEryaupyeTcss Kak IMPUPOAOOXPaHUTEIbHBIM
3akoHogatenbcTBoM, Tak U Konekcom PCOCP 006 agMuHUCTpaTHBHBIX NpaBoHapyuieHusx 1984 r. (c
W3MEHEHUSAMHU U TONOJHEHUsIMH). 3akoH «OO0 oXpaHe OKpy:Karolled IPUPOIHON Cpelbl» PACIIUPUI EPEUEHb
COCTAaBOB DKOJIOTMYECKUX IPABOHAPYIICHUH, IIPU COBEPIIEHUM KOTOPHIX BHMHOBHBIE JIOJKHOCTHBIE,
¢usnveckne M IOPUIUYECKHE JIMIA HECYyT aJIMHHHUCTPATUBHYIO OTBETCTBEHHOCTh. Takasi OTBETCTBEHHOCTH
HACTyHaeT 3a MPEeBbIILICHUE NMPEIETbHO JOMYCTUMBIX BBIOPOCOB U COPOCOB BPEAHBIX BELIECTB B OKPY>KAIOLIYIO
Cpelly, HEBBIIIOJIHEHUE OOA3aHHOCTEH MO MPOBEACHHUIO T'OCYJApCTBEHHON SKOJIOIMYECKON SKCIEPTU3bl U
TpeOOBaHUH, COAEpKAIIMXCS B 3aKIOYEHUH HKOJOTMUYECKOW SKCIEpTU3bl, IPEIOCTABICHUE 3aBEJOMO
HETNPAaBWIIBHBIX M HEOOOCHOBAaHHBIX 3aKIIOYCHHH, HECBOCBPEMEHHOE IIPENOCTaBICHUE HWHPOPMALUU H
NPEJOCTaBIEHUE HCKAXEHHOW MH(QOpManuu, OTKa3 OT MpPEeJOCTaBIECHUS CBOEBPEMEHHOH, IOJHOI,
JOCTOBEPHOHM MH(OPMAIHH O COCTOSITHUM PUPOIAHOM Cpelbl U paAHalliOHHOW OOCTaHOBKE M T.JI.

KonkpetHslit pazmep 1mrpada onpenensercss OpraHoM, HajlaraloluuM mrpad, B 3aBUCUMOCTH OT XapakTepa
U BHJIA NPaBOHAPYILLIEHUS, CTENIEHU BHHBI MIPABOHAPYIUUTENS U NMPUYMHEHHOTO Bpeaa. AJIMUHUCTPAaTUBHBIC
mrpadgsl HajlaraloTcs YHOJHOMOYEHHBIMM Ha TO TOCYAApCTBEHHBIMH OpraHaMHd B 00JacTH OXpPaHBbI
OKPY’KalOIleW Ccpepl, CaHWTApHO-AMUAEMHUOJIIOrHYecKkoro Haazopa P®. IIpu 3ToM nOCTaHOBIEHHE O
HaJIO)KEHUM MITpada MOXKeT ObITh 00KaloBaHO B CyJ WIM apOuTpakHblii cyn. Hamoxxenue mrpada He
0CBOOOXKTaeT BHHOBHBIX OT OOS3aHHOCTH BO3MEIICHUS MpHYMHEHHOTo Bpena (cT. 84 3akona «OO0 oxpane
OKpYKaromiel MPUPOTHON CPEbD»).
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B HoBOM YronoBHOoM kojaekce PD skonmornueckue mpecTyIyieHUs BBIJCICHBI B OTJACIBHYIO TNIaBy (1. 26). B
HEM IPeIyCMOTPEHA Y20106HAS OMBENCIEEHHOCMb 34 HAPYILIEHUE MTPABUII SKOJIOTHYEeCKONH 0€30MacHOCTH MpH
MIPOM3BOJICTBE pa0dOT, HAPYIIICHUE TTPABHIII XPAHEHUS, YTHIIM3AIMH YKOJIOTHYECKH OMACHBIX BEIIECTB U OTXO/IOB,
HapyIIeHHE TTPaBUI OE30MaCHOCTH MPU OOPAIIEHUN C MUKPOOHOIIOTMYECKUMHU WIIA APYTHMH OHOJIOTHYECKUMU
areHTaMd WU TOKCHHAMU, 3arps3HEHHE BOJA, arMochepbl M MOps, HapyUICHHE 3aKOHOJATeNbCTBA O
KOHTHHEHTAJILHOM IIeNb(e, Mopdy 3eMJIH, HE3aKOHHYIO J00bIYY BOAHBIX KHUBOTHBIX U PAacTEHUi, HapyLICHHE
MPaBWJI OXPaHbl PHIOHBIX 3aMacoOB, HE3aKOHHYIO OXOTY, HE3aKOHHYIO IMOPYOKY JE€pEBbEB M KYCTapHUKOB,
YHUUTOKEHUE WIN MOBPEKICHHUE JIECHBIX MaCCHUBOB.

IIpuMeHeHnre Mep IUCLUILIMHAPHOW, aJIMHUHHUCTPATUBHOM WM YIOJIOBHOM OTBETCTBEHHOCTH 34
9KOJIOTMYECKHE TMPAaBOHAPYIICHHUS HE OCBOOOXKIAeT BUHOBHBIX JIMI[ OT OOS3aHHOCTM BO3MEILEHUS BpEna,
MPUYMHEHHOTO YKOJIOTHYECKUM TIpaBOHAapyIIeHHeM. 3akoH «O0 oxpaHe OKpYy KaroIleld MPUPOTHOU CpeibD»
CTOUT Ha TOW MO3ULHKHU, YTO MPEANPUATHS, OpPraHU3alUU U TpakIaHe, MPUUUHSIOUIUE Bpel OKpYyKaromieH
cpene, 3J0pOBbIO WM HMMYLIECTBY TpPa)KJaH, HAPOJAHOMY XO3SUCTBY 3arpsi3HEHHEM OKPYIKAIOIIEH Cpenbl,
nopyeil, YHUYTOXKEHHEM, TOBPEXKICHUEM, HEPAalUOHAIBHBIM HCIHOJIb30BAaHUEM MPHUPOJIHBIX PECYPCOB,
pa3pylieHHEeM €CTECTBEHHBIX SKOJIOTHYECKHX CHUCTEM M JPYTUMHU DKOJOTHMYECKUMHU IPABOHAPYIICHUSMH,
00s13aHbI BO3MECTHUTD €r0 B MIOJTHOM 00BhEME B COOTBETCTBUH C JICHCTBYIOIIMM 3aKOHOJIATEIHCTBOM (CT. 86).

I pasicoancko-npasosas omeemcmeeHnocms B chepe B3aMMOACHCTBHUS OOIIECTBA U MPUPOJIBI 3aKIII0YACTCS
TJIaBHBIM 00pa3oM B BO3JIO)KEHMM Ha TMPABOHAPYIIUTENS OOSI3aHHOCTH BO3MECTHTH MOTEPIEBIICH CTOPOHE
MMYIIECTBEHHBIN WM MOPAJILHBIN Bpe/] B pe3yIbTaTe HAPYIICHUS TPABOBBIX SKOJIOTUIECKUX TPEOOBAHHIA.

OTBETCTBEHHOCTH 32 HKOJIOTMYECKHE IPABOHAPYIIEHHUSI BHITIOIHSET PsAJl OCHOBHBIX (YHKITHIL:

® CTUMYJHUPYIOUIYIO K COOJIIOIEHUIO HOPM TIPpaBa OKPY>KaIoIIEH cpebl;

® KOMIICHCATOPHYIO, HAMpaBJICHHYIO Ha BO3MEILEHHE MOTEPh B MPUPOJIHON cpene, BO3MEILEHHE Bpeaa

3/10pOBBIO YEJIOBEKA;

® NPEBEHTHUBHYIO, 3aKJIIOYAIOLIYIOCS B HAaKa3aHUM JIMLA, BUHOBHOIO B COBEPIICHUU SKOJIOTHYECKOIO

MIPaBOHAPYIICHHUS.

DKOJIOTUYECKOE 3aKOHOIaTENbCTBO NMPEAYCMATPUBAET mpuU YPOGHA HAKA3AHUA: 3a HapylLlIEHUE; HapylLlIeHHE,
TIOBJIEKIIIEE 3HAUUTENbHBIN yIIepO; HapyIIeHHe, TOBJIEKIIee CMEPTh YeloBeKa (TsSKKUE mociencTBus). CMepTh
YeJIoBEKa BCJIEACTBUE HKOJIOTMYECKOTO MPECTYIJICHUS] OLEHUBAETCS 3aKOHOM KaK HEOCTOPOKHOCTb
(coBepIieHHOE O HEOPEHKHOCTU WU JIETKOMBICINIO). BumaMu HakazaHUW MPU SKOJIOTHUECKHX HapYIIECHUSIX
MOTYT OBITh MmTpad, JTUIICHWE TpaBa 3aHUMATh OMPEICICHHBIC JOJDKHOCTH, JIMIICHUE TpaBa 3aHUMATHCS
OTIpeICNIEHHOM e TeNbHOCThIO, UCIIPAaBUTENbHbBIE pa0O0ThI, OTpaHHYEHUE CBOOOIBI, TUIIEHUE CBOOOIBI.

OmHuUM W3 CaMBIX TSKKHUX JKOJIOTHYECKUX TMPECTYIUICHUH SBISETCA 9KOYUO — MACCOBOE YHHUUYTOKECHHE
PacCTUTENHHOTO MHpA (PaCTUTENBHBIX COOOMIECTB 3eMiId POCCUU MM OTETBHBIX €€ PErHOHOB) WU KHBOTHOTO
MUpa (COBOKYITHOCTh JKUBBIX OPTraHU3MOB BCEX BHJIOB JWKUX JKMBOTHBIX, HACEISIOMUX TeppUTOpHIO Poccum
WM OTNPEJEIICHHBIN ee PEerHoH), OTpaBlieHue aTMOoc(hepsl U BOAHBIX PECYPCOB (MMOBEPXHOCTHBIE U MOJ3EMHBIC
BOJIbI, KOTOPBIE HCIIOJB3YIOTCS WJIM MOTYT OBITh HCIIOJNB30BaHbI), a TAKXKE COBEPIICHHE HHBIX ICHCTBUU,
CIOCOOHBIX BBI3BATH IKOJIOTMUYECKYIO KaTacTpody. OO1IecTBeHHas! OMACHOCTh AKOIH/Ia COCTOUT B YIPO3€ WIIH
HAaHECEHUH OIPOMHOTO Bpea OKPYKAIOIIEH MPUPOTHON Cpelie, COXpaHEHUIO TeHO(OH1a Hapo1a, )KUBOTHOTO H
PacCTUTENHFHOTO MHPA.

DKoyioruueckasi KaracTpoda MpOSBISETCS B CEPhE3HOM HAPYIICHUH HKOJOTHYECKOTO PAaBHOBECHS B
MPUPOJIE, Pa3pylIEeHUH YCTOMYMBOTO BHJIOBOTO COCTaBa YKUBBIX OPraHHU3MOB, MOJHOM WM CYIIECTBEHHOM
COKpAIIICHUH WX YHUCIIEHHOCTH, B HAPYIICHUHM IUKIOB CE30HHBIX H3MEHEHHH OMOTHYECKOrO0 KPyroodopora
BEIIECTB U OMOJIOTUYECKUX MPOLEecCOB. MOTHBOM 3KOLIKIA MOXKET OBITh JIOKHO MOHSATHIE HHTEPECH BOCHHOTO
WJTU TOCYapCTBEHHOT'O XapaKTepa, COBEPIIEHNE JEHCTBUN C TIPSIMBIM I KOCBEHHBIM YMBICIIOM.

Ycnex B HaBENEHUU HKOJOTHYECKOrO TMPABOMOpPSAKA JOCTUTAeTCs TOCTENEHHBIM —HapallMBaHHEM
OOIIIECTBEHHOT0 W TOCYJapCTBEHHOTO BO3JEHCTBHUSI Ha 3JOCTHBIX IPABOHAPYIIUTENEH, ONTUMAJIbHBIM
COUYETaHHEM BOCIUTATENbHBIX, 9KOHOMUYECKUX U TPABOBBIX MEP.

KoHTpoJibHBIE BOPOCHI

1. Yto perynmpyer 3KoJIOTHnIecKoe mpaBo?

2. Yto npezacraBisieT cOOOH 3KOJIOTHYECKOE IPABOHAPYIIICHUE?

3. Kak 3akon «O0 oxpaHe OKpyXarolmed NpUpPOJAHONW CpPEIbl»  ONpEeNesieT AKOJOTUYECKOe
npaBoOHapylIcHUE?

4. Kakue BUbI OTBETCTBEHHOCTH 32 9KOJIOTHUECKHUE MPABOHAPYIIICHUS BbI 3HaeTE?

. Kakue ¢pyHKIMU BBITOTHSIET OTBETCTBEHHOCTD 33 DKOJIOTHUECKUE MPABOHAPYIIICHUS?
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6. Uro Takoe 3xonun’?
PA3AEJI 3. MOAEJIMPOBAHUE B OKOJOI'NHA

B xax/101i eCTECTBEHHOM HayKe 3aKIIFOYEHO
CTOJIBKO MCTHHBI, CKOJIBKO B HEN

€CTh MAaTEMATHKH.

U. Kanm

I'maa 9. JlunaMudeckue MOJICIIH

I'masa 10. CTtoxacTHueckue MOIEIIH

I'maBa 11. OnTUMU3aIMOHHBIE U UTPOBBIE MOJICTTH

I'maBa 12. CucTemMHbIN aHAJIN3 U YIIPABICHUE B OKOJIOTUU

I'naBa 9. /lunamMuuyeckue Moaeau
9.1. IlTonsiTHE MOEIMPOBAHUS

[Ipexxne Bcero, cienyer naath omnpeaenaeHue Mozaenu. OgHako 3TO HE TaK IPOCTO, MOATOMY CHayalia
MPUBEJIEM HECKOJIBKO MPUMEPOB, MOSCHSIOLINX, YTO TaKOE MOJIENb, a 3aTEM, KOrjla HEKOTOPOE MHTYUTHUBHOE
Mpe/ICTaBJICHHE O TOHATUU «MOJENb» CHOpPMUPYETCS, NaauM OIpeaeseHHe, a TakkKe KOPOTKO OIMUIIEM
MAaTeMaTHYE€CKUE METO/IbI, C KOTOPBIMH CBSI3aHO PACCMOTPEHUE TE€X WJIM UHBIX MOJIEICH.

NcXoqHbIM MMyHKTOM HCCIIEIOBAHUS, €r0 OTHPABHOM TOYKOMW, CITYKHUT HEKOTOpAas 3a/ladya U3 TOW WA MHOU
IpeaIMETHON o0nacTu (B JAHHOM ciydae M3 SKOJIOTUM WM O€30MacHOCTH Ku3HenesTenbHocTH). [Iporecc
MOCTPOCHUSI MOJENU Ha3bIBaeTcst Mmoodenuposanuem. CyllecTByeT HECKOJIBKO IPHEMOB MOJEIUPOBAHUS,
KOTOPBIE MO’KHO YCIIOBHO Pa3IeUTh HA JIBE OOJBINNE TPYMITBI: MAaTepUATbHOE U HJICATHHOE MOJICTHPOBAHHE.

K mamepuanouviv oTHOCATCS Takue criocoObl MOJIENHMPOBAHUSA, MPU KOTOPBIX HCCIIEOBAHHE BEIETCS IO
MOJIETIH, BOCIIPOU3BOJIAIICH OCHOBHBIE T€OMETpUYECKUE, (PU3NYECKUE, TUHAMUYECKHEe U (DYHKIHOHAIBHBIC
XapaKTepUCTHKU HU3ydyaeMoro ooOwbekra. M3 pa3HOBHIHOCTEH MaTepUaTIbHOTO MOJCIUPOBAHMS BBIIEIUM
(u3HUeCcCKoe 1 aHATOTOBOE MOJICTHPOBAHHE.

@®u3MYeCKUM TPUHATO HA3BIBATh MOJEIHMPOBAHHE, IMPU KOTOPOM  pealbHOMY  OOBEKTY
MPOTUBOIIOCTABIISIETCSl €r0 yYMEHBIICHHAs (peXe YBENUYCHHAs) KOMHs, OIMyCKaroIas JadopaTopHOe
HCClIeIOBaHNEe U TMO3BOJIAIONIAs MEPEHOCUTh YCTAaHOBJIEHHBIE CBOMCTBA Ha peajbHBIH OOBEKT C MOMOILBIO
Teopuu moAo0usi. TUNMUYHBIN mpuMep (HU3HNUECKOTO MOJESITHPOBAHMS — HCCIEIOBAHWE YMEHBIIICHHONH KOIHH
JIeTaTeIbHOrO arnapara B a3poAMHaAMHUYECKOl TpyOe.

AHalo0roBO€ MOJIECTUPOBAHME OCHOBAHO HAa AHAJIOTHHU IMPOIIECCOB U SABJICHHUM, UMEIOIIUX Pa3IUYHYIO
(bu3MYecKyI0 IPUPOLY, HO OMHUCHIBaeMyto (GopMaibHO (OJHUMHU U TEMHU K€ MaTeMaTUYECKUMH YpaBHEHHIMH,
JOTHYECKUMH CXEeMaMd W T.I.). TUNWYHBIN TpUMep — H3yYeHHUE MEXAaHMYECKUX KOJICOaHWH C TOMOIIBIO
ANEeKTpUYecKoil cxembl. [[pyroil mpumep — MakeT CHUCTEMbl KPOBOOOpaIIEHHs, HA KOTOPOM CTPEIOYKaMH
M300paKeHBI HATIPABIICHUS ABMKCHUS KPOBH.

[To cBoeit cyTu MaTepuanbHOe (IPEeAMETHOE) MOACIMPOBAHUE SBIISETCS IKCIIEPUMEHTAIBHBIM.

OT Hero NMPUHIMIHATIBHBIM 00pa3oM OTIMYAETCS UdedlbHOe MOACIUPOBAaHHE, KOTOPOE OCHOBAaHO HE Ha
MaTepuajbHOM aHaJOTMUM OOBEKTa W MOJCIHM, a Ha AaHaJIOTHU HAcalbHOW (MbICTUMOM). WMpeambHoe
MOJICIMPOBAHUE HOCHUT TEOPETUUYECKUW Xapakrep. BakHelmmm ero BUIAOM SBISETCS MaTEMaTUYECKOe
MOJIETUPOBAaHUE, TPU KOTOPOM HCCIENOBaHHE OOBEKTa OCYIIECTBISETCS MOCPEACTBOM  MOJENH,
c(hOpMYyJIUPOBAHHON Ha SI3IKE MAaTEMATHUKU M C WCIOJIB30BAHHUEM TE€X WM WHBIX MAaTEMaTHYECKHUX METOOB.
Krnaccuueckuii mpuMep MareMaTH4ecKOro MOJEIMPOBAHUS — OMHCAHHME M HCCIIEOBAaHHME OCHOBHBIX 3aKOHOB
MexaHuku M. HproToHOM cpeacTBaMu MaTeMaTUKH.

Hcnonp3oBaHue pa3inyHbIX MOJENEH U METOAO0JIOTMH MOAEIMPOBAHNS HEOOXOIUMO sl TOTO, YTOOBI:

® TIOHATH, KAaK YCTPOEH KOHKPETHBIH OOBEKT, KAaKOBBI €ro CTPYKTypa, OCHOBHBIE CBOICTBa, 3aKOHBI

pPa3BUTHS U B3aUMOJICUCTBUS C OKPYKAIOIIUM MUPOM;

® HAYYUTHCS YNPABIATH OOBEKTOM (IIPOIECCOM) M ONPEICIIUTh HAWIYUIINE CIOCOOBI YIIPABJIICHUS TPU

3a/IaHHBIX IENIAX U KPUTEPHSIX;
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® TPOTHO3UPOBATH TNPSIMBIE U KOCBEHHBIE IMOCIEJACTBUS peaM3allid Pa3HBIX CHOC000B ©  GopM
BO3JIEHCTBHUSA HAa OOBEKT.
X0poI1110 TOCTPOCHHAs: MOJIETh, KaK MPABHIIO, TAET HOBbIE 3HAHUS 00 00BEKTE-OpUruHaie. IT0, 0€3yCIOBHO,
OY€Hb BaXXHOE CBOMCTBO, CTUMYJIMPYIOIIEE PA3BUTHE METOIOB MOICITUPOBAHUSI.
Bonee moapo6HO 0 MozensXx W MOJEIMPOBAHMHM MOXKHO Y3HATh M3 jJuTepaTypsl, Hampumep [10]. Janee
MIPUBEIEM HECKOJIBKO MPOCTEHIIIIX MOJICIICH U3 SKOJIOTHH H OE30TIACHOCTH JKU3HEICATEIIHHOCTH.

9.2. JInHaMHUKA MOMYJIsIIUI

B coBpemMeHHOI 5KOJOTMM YacTO BO3HHMKAET BOIPOC: KAK OMPEACIUTh YWUCICHHOCTh TOW WM HWHOMN
MONYJIALINY Yepe3 onpeaesieHHoe BpeMsa? OTBET Ha HEro He TOJIbKO MPEICTaBIIIeT TEOPETUUECKUI, HHTEPEC, HO
Y UMeeT OOJIbIIIOE MPAKTHYECKOE 3HAUeHHUE. J|elCTBUTENIBHO, HE 3HAs STOTO, HEJIb3sl MPaBUJILHO IUIAHUPOBATH
AKCIUTYaTalMI0 PA3TUYHBIX BO30OHOBISEMBIX MPUPOJHBIX PECYPCOB — MPOMBICIOBBIX PBIO, OXOTHHYBUX
yroaui u T.m. MOXeT 7 B PEIICeHUH STOTO Bompoca momoub Maremaruka? OkasbiBaeTcs, aa. Paccmorpum
3/1eCh HEKOTOPBIE POCTEHIIINE MOJIETH, HA KOTOPBIX MPOULUTIOCTPUPYEM MOIXO] K JaHHOMY BOIIPOCY.

[TycTe HEkOTOpasi MOMyJISIMS UMEET B MOMEHT BpeMeHHu ty Ouomaccy Xo. [Ipeamonoxxkum, 4To B KaKIbIi
MOMEHT BpPEMEHH CKOPOCTh YBEITHYEHHS OHMOMAacChl MPOMOPIMOHANbHA YyKe HMeIlelcs Ouomacce, a
BO3HUKAIOIINE SIBJICHUS KOHKYPCHIIMHA 32 WCTOYHHKAMH TIMTAHUS W CaMOOTPABJICHUS CHUXAIOT OHOMAaccy
MPOMOPLMOHAILHO KBaJIpaTy Hamu4HON OmomMacchl. Ecnm 0003HaunTh 6HMOMaccy B MOMEHT BpPEMEHH t depes
X(t), a u3MeHeHue ee 3a Bpemsi At uepe3 A X, TO MOXKHO 3aIlCaTh CIIEAYIOIIee TPUOIIKEHHOE PAaBEHCTBO:

Ax=(kx-0x’) At 9.1)

rzie a U k — MoJI0KUTENIbHbIE TIOCTOSIHHBIE (TTapaMeTphI).
B muddepennmanpaoii popme 3TO COOTHOIIIEHUE UMEET BU/T;

dx
— =kx—ax’. (9.2)
dt

OHO u mpeacTaBisieT cOO0M MaTeMaTHYECKYI0 MOJENb Ipollecca M3MEHEHHs Ouomacchl momyJisnuii. B
9KOJIOTHUYECKOM TUTEpaType ypaBHeHUE (9.2) 4acTo HAa3bIBAIOT JI02UCUYECKUM.

Ecnu Tenepb mocTaBUTH BONPOC O TOM, KakoBa ke OyJeT Omomacca B MOMEHT BpPEMEHU I, TO Ha HEro

MOXHO OTBETHTh OSKCIIEPUMEHTAbHO — JOXAAThCS OITOrO0 MOMEHTAa U  ONpeAenauTbh Ouomaccy
HETIOCPEJCTBEHHBIM HM3MEpeHHEeM (BOOOIIE TOBOpS, Takoe M3MEpPEHHE MOXET OBITh  (U3NYECKH
HEOCYILIECTBUMBIM).

Hpyroii myTh — BOCTIONB30BAaThCSI MATEMATUYECKON MOJIEINbI0, pemnas 3anady Komm mist ypaBaenus (9.2) ¢
HavalbHBIM ycioBueM (9.3):

X(tg)=xo. 9.3)

Paznensist B ypaBHeHuu (9.2) mepeMeHHbIe, TIONyYUM ypaBHEHHE B TuddepeHinanax

_ =dt. (9.4)

x(k —ax)
st nanpHelero yao0HO BBECTH HOBYIO NTEPEMEHHYIO

Z=0, 9.5)
toraa (9.4) MOXHO nepenucarb B BUJE
ELE (9.6)
z k-z
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k
BosBpamasice k ucxogHomy ypaBHeHuto (9.2), 3ametum, uto ecim Xo=— (T. €. zp=k), To 3amaya Komm
a

nMeeT perieHue x(t)=xy (puc. 9.1). Ecnu xo <£(zo <k), To ypaBHeHue (9.6) UHTETpPHUPYETCS CICAYIOIIUM
a

obpazom

Inz— In(k-z)=In zp- In (k-zo) +k(t-1y),

OTKyJAa
z — ZO ek(t—to), (9'7)

k—z k-z,

3HAYHT,
]OC ek(l‘—to)
x(t)= 0 ,t>0 (9.8)

(k +ax, (€™ —1))?

k
Ecnu xp > —, TO aHaIOrMYHO MpPEIBIAYIIEMY Cllydaio cHoOBa monydaem Qopmyiy (9.8). Juddepenuupys
a

(9.8) o ¢, umeem

k k(1)
dx ax, (; —Xx,)e

= : 9.9
dt (k+ax, (™ —1))? 62

k
OTKYZa BBITEKAET, UTO MpH Xy < — Tpapuk QyHKIUH X(?) MOHOTOHHO BO3PACTAET, a MPH Xo> — — MOHOTOHHO
a a

k
yObIBaeT, npudyeM 06a rpauka UMEIOT TOPU3OHTATIBHYIO aCUMNTOTY X=— (puc. 9.1). Mbl He pUBOIUM 37€ChH
a

AIIEMEHTApPHYI0, HO TPOMO3JKYI0 (OopMyIly BTOPOH MPOU3BOAHOMN d*x/dr’, MOKAa3bIBAIOLIYI0, YTO BEPXHUU M
HIWKHUN TpapUKA UMEIOT TI0 OJHOM TOYKE Teperunoa.

Msbl paccMoOTpenud BeCchbMa YIPOIICHHYI CHTYalldio, TaK KakK MpeArnojaraid, 4YTO MOMyJsaIus He
B3aUMOJICHICTBYET HH C KaKHMH JPYTHMMHU TMOMYJISAIUSMH, Y4eT JK€ O3TOro OOCTOSTEIhCTBA, KOHEYHO,
3HAYUTENBHO YCIOKHSIET MOJICIb.

0 >

t

Puc. 9.1. 3asucumocms buomacce: om epemenu 013 pazauunsix
3navenui napamempos k, o u x,

PaccMoTpuM omgny u3 Takux Mmojened. bynmem o0o3HauaTh OMOMacchl ABYX MOMYJSIUN 4epe3 X U )
COOTBETCTBEHHO. [IpenmonoxumM, 4To 00€ MOMyJSIUKA MOTPEOSIOT OJUH W TOT K€ KOPM, KOJHUYECTBO
KOTOPOTO OTPAaHUYEHO, M U3-32 STOTO HAXOJIATCS B KOHKYPEHTHOM O0phOe IPYT ¢ APYroM.

Opanimy3ckuii Matrematuk B. BonbTeppa B 1926 r. mokasain, 4To TpH TaKOM MPEINOJIOKEHUU JUHAMUKA
MOMYJISIIAIA TOCTaTOYHO XOPOIIIO OMUCKIBAETCA CeAyIolIel cucteMoil nuddepeHnaabHbIX YpaBHEHHI:
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dx
I kx—ex(Ax+4,)x
b,
dt

, (9.10)
V= ex(Lx+4,y)y

rne k,,k,,&,&,,4,,A, — ONpeeICHHbIE MTOJIOKUTEIbHbIC YNCIIA.

[lepBbie wieHbl TpaBbIX YacTel cuctembl (9.10) XapaKTepu3yrOT CKOPOCTh pOCTa MOMYJISAIHA TpH
OTCYTCTBHH OTPaHMYUBAIONUX (AaKTOPOB. BTOpHIE YlIEHBI YUUTHIBAIOT T€ M3MEHEHHS B CKOPOCTSX, KOTOPHIC
BBI3BIBAIOTCS] OIPAaHUYEHHOCTHIO KOpPMA.

3anaBasi pa3lUyHbIe 3HAYCHUS TapaMeTPoB, ¢ MOMOIIbI0 cucTeMbl (9.10) MOXXKHO omMcaTh B3aMMOACHCTBHUE
JIBYX TIOMYJISIIIMK, OHA U3 KOTOPBIX — XUIIHKK, a Jpyras — xkepTBa [36]. B muteparype [47] 6omee moapodbHO
ONMCaHbl MATEMAaTUYECKHE aCTIEKTHI UcclieioBaHus cuctemsl (9.10).

[Ipex e ueM nccaenoBaTh, Kak OyaeT BecTu ceds cuctema (9.10), 3ameTrm, 94TO B TF0O0 MOMEHT BPEMEHH t
€€ COCTOSTHHE IMOJHOCTHIO OMHUCHIBACTCS 3HAYCHHUAMHU X U ). KaXJAOMY COCTOSHUIO CHCTEMBI COOTBETCTBYET
HEKOTOpasi Touka (X, ) Ha 1iockocTH x(Oy, Ha3piBaeMoO# «(}a30Boil miiockocTeion. Kaxmoit Touke (azoBoit
IUIOCKOCTH MOXHO IOCTaBUTh B COOTBETCTBHUE BEKTOpP (CTpEiKy Ha pHC. 9.2) ¢ KoopauHaTamMH, KOTOpBIE
SBIISIOTCA MPAaBbIMU YAaCTAMU CUCTEMbI, YKa3bIBAIOIIMN HaNpaBlieHUE JIBMKEHUs B 3ToM Touke. [IpoBens u3
HAYaJbHOW TOYKM JIMHUHM, KacaTelIbHbIE O3TUM BEKTOpaM, IOIYYHM TpPACKTOPHH, IO KOTOpPBIM Oyjaer
MPOUCXOAUTh JBIKEHHE CHUCTEMBI, T. €. pemieHus 3aaauu Komwm ans cucremsr (9.10) ¢ HavambHBIMU
YCIOBHAMU

x(tg)=x0, Y(to))=yo, (x0,y0) € x0y.  (9.11)

x=0

Puc. 9.2. Dazoeniii nopmpem duHAMUHECKOU CUCMEMbI (9.10)

ky ky
npu ycaoguu — <~
g £

YToObl COCTaBUTH MPECTABICHUE O TPACKTOPUAX ABMKEHUS CHCTEMBI, TOCTPOUM JIMHUH, HA KOTOPbIX X=0
(3mech BekTOphl mapasuienbHbl ocu Oy) u y = 0 (374ech BEKTOphI napawienbHbl ocu Ox). [[nsa KpaTKOCTH
x dy
0003HaYNM MPOU3BOJIHYI0O — — uepe3 x, a — — uepe3 ). meem
dt dt
x=0, xorma kix—& (A x+ 4 y)x=0,
y=0, xorna k,x-¢&,(A x+1 y)y=0,

T. €. X = () Ha IBYX MPAMBIX B ()a30BOM IJTIOCKOCTH:
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x=0u A x+/17y=ﬁ,
1 2 81

a y=0 TaKkXKe Ha IBYX IPAMBIX:
k
y=0u A x+ A y=-= (puc.9.2,9.3).
1 2 82
ITo 5TUM PUCYHKaM MOYKHO CIENaTh CIEYIONIME BHIBOABL B 000MX CIIydasx MMEEM TPH CTAIMOHAPHBIE

5y,
gl ﬂ'l 82 2’2

TOYKH, B KOTOPBIX onHOBpeMeHHO Xx=0 u y=0, a umenHo: (0,0), (0, ), KOTOpBIE M0 U3BECTHOM

k k
knaccuuKanuu ABIAIOTCA y3aamu. Ilpu sTom, ecmn —-> —2 (puc. 9.2), TO yCTOWYMBBIM SBJISETCS TOJIBKO
1 82
k k k k k
y3zen (——, 0), a eciu —< —= (puc. 9.3), To y3ex (0, ). Takum 00pasom, eciu — > —=, TO BTOpas
gl 1 gl 82 82 2 gl 82

kZ

k k
N0y BEIMUPAET, (1) — 0, t — oo, a nepBas crabunmsupyercs, x(z) ——-—, t —oo. Ecim ke —-< —=,
&4 & &
TO UMEeM OOpaTHYIO KapTUHY: IepBasi MOMYJISALHs BRIMUPAET, x(1) — 0, t— 00, a BTOpas cTabuinusupyercs, x(?)
k, k .
- P t—o. Hakonen, ecnim —=—==—, TO KpoMme HeycroiunBoro y3na (0,0) umeeM IHHUIO
&, g & &

. k
CTallMOHAPHBIX TOYEK — OTPe30K npsAmMoit A x+ Ay =— (puc. 9.3).
1 2 g

x=0 T

g1h €2h

Puc. 9.3. Da3zosviii nopmpem OURAMUHECKOU CUCTeMbl (9.10)

ki k
npu ycaoeuu (2> 22y
€ £

B manpHedmmx paccMOTpeHHsX OyneM JUisi TPOCTOTHI CUUTaTh, 4TO k;=k,=k u &= &= &. Torma, nmens

BTOpOe ypaBHeHHe cuctembl (9.10) Ha mepBoe, moTyunuM % :Z, OTKyJa
X x

y(6) =22 x(1), 9.12)

X9
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T. €. TPACKTOPHUSIMHU SABISAIOTCS OTPE3KU MPSAMBIX, BBIXOJAIIMX M3 Hadana koopauHaT (puc. 9.4). O6e
HOMYJISIIUN HE BBIMHUPAIOT M YHCIEHHOCTh MX CTaOMIM3HMPYETCS K 3HAUCHMSAM, KOTOPhIE MOXKHO HAWTH Kak

k Yo
KOOP/IMHATBI NIEPECEYCHHSI PAMBIX A X+ A y= — Hy= — X, OTKyza
& X
0

kxO

lim y(¢) = ks , (9.13)
e e(A,x, +4,%,)

Puc. 9.4. Dasosviii nopmpem dunamuseckoii cucmemve (9. 100
npu ycaogunx k) =ky=k, €, =¢, =¢-

9.3. Ilpocreifias Moae/Ib NMUAEMUH

3a MHOTHE TOJbI CYIIECTBOBAHHUS YEIIOBEUECTBA OTPOMHOE YHCJIO JIFOJCH MOTHOJIO OT Pa3HBIX SIHUIEMUIL.
s Toro 4To0Bl yMeTh OOPOTHCS C AMHUAEMHUSMHU, T. €. CBOEBPEMEHHO MPOBOJUTH TOT WM WHOM KOMILIEKC
MEpOIPUATHH (IPUBUBKY, BaKIIMHbI, KAPAHTUH U T.J.), HEOOXOAUMO YMETh OLIEHUTH 3P(PEKTUBHOCTh KaKJIOTO
TAaKOro KOMIUIEKCa M BhIOpaTh HauboJiee ONTUMAJbHBINA Ul TaHHOTO BUJAA SMUAEMHH (XOJepa, Yyma, TpUI,
CIIN/ u 1.1.). Ouenka 3ddexTuBHOCTH Oa3UpyeTCs, KaK MPaBHUIO, HA MPOTHO3E O MPOTCKAHUU SIUJCMUH.
Orcrozia BBITEKAET 3a/1aya MOCTPOSHUS MOJICTH, KOTOpast MorJa Obl CITYy>KHUTh IeJIsIM TTporHo3a. Camoit mpocToit
MOJIETIBI0  SIBIISIETCS  ONMCAaHUE €CTeCTBEHHOTO XOJa JNUAeMHH 03 TPUMEHEHHUS  KaKuX-JIH0O
MPOQUIAKTUIECKUX MEPOIPHUSITHA.

Wrak, mycth umeeTcss N 340pOBBIX JIIOJEH, U B MOMEHT BpeMeHU ¢ = (0 B 3Ty Tpymimy Momajaer OAWH
3a00seBmui yenoBek (MCTOYHMK WH(exknun). [Ipeanonoxum, 4To yaaneHus 3a00JIEBIIMX W3 TPYIIBI HE
MPOUCXOINT U YEIIOBEK CTAHOBUTCS UCTOYHUKOM HH(EKIIUU Cpasy ke, KaK 3apa3uiiCs caMm.

O06o03HauuM uepes3 X(?) YUCiI0 MCTOYHUKOB MH(EKIIMM B MOMEHT BPEMEHHU #, a 4epe3 y(?) — 4HUCIIO ele He
3a00JieBIINX (YaCTh U3 HUX, €CTECTBEHHO, MOXKET 3a00JIeTh C TeueHuEeM BpeMeHu). O4eBUIHO, UTO X(2) + y(t) =
N +1 B mr000i MOMEHT BpeMeHnH ¢, ipudeM 1pu ¢ = O BemosHsercs ycnosue x(0) = 1. Paccmorpum uHTEpBat
BpeMeHH ¢, ¢ +A ¢, Tne A t qoctaTouyHO Mano. ECTECTBEHHO, YTO YMCIIO OONBHBIX Ax, MOSBUBIIUXCS 32 JTOT
UHTEpBaJ, NponopuuoHadbHO A#Ax=At). EcTecTBeHHO TakXe NPEANOJIOXKUTh, YTO 3TO  YHCIO
MPOMOPIIMOHATLHO YUCITY KOHTAaKTOB MEXAy OOJBHBIMH M 3JO0POBBIMH, T.€. MPOU3BEACHUIO X(1)y(1). Takum
obpazoM, Ax=ox(t)y(t)dt, tae o — K03PIUIIUESHT MPONOPIUOHATBFHOCTH. Y CTpeMIIsisi At K HYJIIO U3 MTOCJIETHETO
COOTHOILIEHUSI, TOTYYHM JU(PepeHInaIbHOe YpaBHEHUE

ax =ox(t)(N+1-x(1)), 9.14)
dt
KOTOpOE BMECTE C HauajabHbIM yCIOBUEM
x(0)=1 9.15)
ompezaenseT ¢GyHKIUIO x(¢). YpaBHeHnue (9.14) mo BuIy sBISE€TCA JOTHCTMYECKHM, OHO PACCMOTPEHO B
npenpaymeM naparpade. [Toatomy cpazy MoxHO 3ammcath pemeHue x(¢) 3amaun Komm (9.14), (9.15) B
yA00HOM BUTIE
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N+l
x(t) - Ne—a(N+1)t +1 >
Wrak, guciio 3aboneBmmx — GyHKIUsS BpeMeHH. [Ipoanamusupyem 3ty ¢yHknuio. 13 ypasaenus (9.16)
BBITEKAET, UTO C TEUCHHEM BPEMEHU YHCIIO 3a00JIEBIIMX MOXKET TOJIKO YBEIHMUMUBATHCSA, & BCE 3JOPOBBIE JTIOAH

3aboneroT, Tak Kak limx(#) =N+/. KoneuHo, 310 TpyOas MOAenb, HE YUYUTHIBAIOIIAS €CTECTBEHHOTO

t—o
MMMYHHTETa y 3JI0POBBIX JIOACH K TaHHOMY 3a00JIEBaHUIO.
I/IHTepeCHO BBISICHHUTD, KaK MCHACTCA CKOPOCTh YBCIIMUCHUA YUCIIA 6OJ'IBHBIX, T. €. BCJIMYHMHAa
dx _a(N+1)?e M
dt - (Ne—a(NH)t N 1)2 >

t> 0. (9.16)

> 0 9.17)

d*x

JLyist penienys 3T0ro BONMpPOCa Hy>KHO U3YYMTh BEIHYMHY ——- .
t

Hudbdepenumpys ypasaenue (9.17), momydaem

de a2 N+1 3e—a(N+1)t -
x = (V+1) [Ne~¥b _1],t > 0. 9.18)
dt (Nefa(NJrl)t +1)3
d*x InN d*x
U3 31OTO0 ypaBHEHHUS BBHITEKALT, YTO TIpu —— > O npu ¢ €| 0, u —- < () npu
dt a(N +1) dt
InN X
€| ————,+ |. CienoBaTenbHO, CKOPOCTh BO3pacTaHus 3a0osieBIIMX — (PyHKIMS — — pacTeT A0
a(N +1) dt
InN
MOMEHTa ¢ :m, a 3ateM yObiBaeT. HecmoTps Ha rpy0OCTh MOJIENH, 3TOT PE3yJbTaT COBIAAACT C
a(N +

AKCIIEPUMEHTAJIbHBIMU JTAHHBIMH: B Ha4aJie SMUAEMUN YUCIIO 3a00JIEBITNX PE3KO BO3PACTACT, a BIIOCICACTBUU
CKOPOCTh paCIpOCTpaHEHUsI HHPEKIIUY CHUKACTCA.

Jlnst cpaBHEHUSI MPUBEIEM PE3yJIbTaThl MCIOIB30BAHMS 0OJiee CIOKHBIX MOJIENCH Pa3BUTUS TPUIIIO3HOM
snuaeMun B Mockse [22], rae HaceaeHue COCTaBiIseT 8,5 MIIH YeIOBEK. DTO MO3BOJUT HAM TaKXKe ONpPEIeTUTh
YUCJICHHBIC 3HAYCHHS TTapaMeTpoB N U o, IPH KOTOPBIX HaIlla MOJIeb 0oJiee pealuCTUYHA.

Havany snuneMun cooTBETCTBYeT yuciio 3aboneBmmux 79,1 Teic. yenoBek, otkyaa N = 8,5 muH./79,1 ThIC.

~1100 wuyenoBek. Iluk 3aboseBaeMOCTH TPUXOAUTCS Ha 46-ii neHp, T. €. 46a = hill% , OTKyJa
7 4 1101
ar———=~107". Ilo popmyie (9.16) nHaxoaum 4yucmno 601bHbIX x(46) = ——————— =125 [lo oTHOIWIEHNUIO
46-1101 1101e™ +1

K 1100 yen. sto cocraBusier 11%, uro cormacyercsi ¢ 3KCIEPUMEHTAJIbHBIMU AaHHBIMHU [22], rAe 4HCIIO
001bHBIX paBHO 981 Thic. uenoBek u coctaBiger 11,5%. KoneuHo, mpuMeHEHHE COOTBETCTBYIOLINX
MpoUIAKTUYECKUX Mep JaeT 3HAYUTENbHBIM MOJOKUTENbHBIN 3 (eKT, MUK Yrcia OONBHBIX CHUXKACTCS C
981ThIC. 10 122 THIC. YETOBEK, OJHAKO CO3/IaHUE COOTBETCTBYIOIICH MaTEMaTUYECKONW MOJIETH — CYyIIECTBEHHO
Oosee TpyaHas 3a7aya.

9.4. MaTpu4HbIe MOJ€eJN

MartpuuHy0 MO/ MOXHO pacCMaTpUBAaTh KaK KOHEYHO-PA3HOCTHBIA aHAIOr AMHAMHUYECKOW MOJCIIH.
OmvH W3 paHHUX BApUAHTOB MATpPUYHOW Monenu Obu1 paspaboran Jletomcom wu Jlecnm [30] xak
JIETEPMUHHUCTCKAsT MOJENb, MPEJCKa3blBaloNas OyIylIyr0 BO3PACTHYH CTPYKTYpy MHOMYJSIIMUA CAMOK IO
W3BECTHOH CTPYKType B HACTOSIIMA MOMEHT BPEMEHU M THIIOTCTHYECKUM KOI(DPHUIMEHTaM BBDKUBAHUS H
wiogoBuTocTH. [lomyssinuio pa3ouBaroT Ha n+1 Bo3pactHyto rpymmy (T. €. 0, 1, 2,..., n, IprYeM Kakaas rpyria
cocTouT M3 ocoleil OmHOTrO Bo3pacTa), Tak 9YTO camas CTapmias TpyIlIa, WIM TIpynna, B KOTOPOH Bce
J0>KMBAIOIIUE IO JaHHOTO BO3pacTa KUBOTHBIE BBIMUPAIOT, IMeeT HoMep #. O003Havas uepes X, YUCI0 0codei

B Ka)XJOH BO3pAaCTHOHM TIpymme, MOJIydaeM BEKTOp d: =(X,,,X,...,X,, ), HPEACTABIAIOIIUI BO3PACTHYIO

nt
CTPYKTYPY B MOMEHT BPEMEHU .
MO}]eJ’II) OITUCBHIBACTCA ManI/I'-IHI)IM ypaBHCHI/IeM

am = Aa,, (9.19)
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KOTOPOE 3aIHIIIEM B Pa3BEPHYTOM BHJIE:

Xouet| (o 1 S2  Su||Xod
xl’,ﬂ po 0 0 cee 0 x].,t
: 0 pl 0 s 0 M
={0 0 P2 0

0o 0 0 o 0
Xpee1| LO 0 0 ppg 0| Xnr]

i€ BEJIMYUHEI f;, (1=0,1,...,n) TPEACTABIISIOT YKCIIO CAMOK, TPOU3BOJIUMBIX CAMKOH i-T'O BO3pacTa,

p, (i=0,1,..., n -1) — BEpOATHOCTH TOT'O, YTO CaAMKa i-I'0 BO3pacTa J0’KUBET 10 Bo3pacTta i+1.

[Tokaxkem, 4TO MOBEIEHUE MOJIEIM MOXXHO MpEICcKa3aTh, aHAIU3HPYS HEKOTOpbIE (opMalbHbIE CBOWCTBA
MmaTpuilbl 4. Bo-nepBbIx, mocieoBaTebHO YMHOXas ypaBHeHue (9.19) Ha MaTpuity A, Jerko noixyduTs 6onee
oO1u1re ypaBHEHHUs ISl YUCICHHOCTH BO3PACTHBIX TPYIIIT K MOMEHTY BPEMEHH

an = A" ay,, (9.21)

Bo-BTOpBIX, MOCKOIBKY MaTpuma 4 KBaapatHas ¢ (n+1) crpokamm W cTojOIamMu, oHa umeer n+l
COOCTBEHHBIX YHUCEI (C yU4EeTOM KPaTHOCTH) U (n+1) COOCTBEHHBIX (M MPUCOCTUHEHHBIX) BEKTOPOB. DIIEMEHTHI
A SBAAIOTCS NHOO TIOJOKUTEIBHBIMH YHCIIAMH, JTUOO HYJSIMH, IOATOMY HaubOoibinee (MO aOCONFOTHOM
BEJIMYMHE) COOCTBEHHOE YHCIIO M KOOPIMHATHI OTBEYAIOIIETO €My COOCTBEHHOTO BEKTOpa IMOJOKHUTEIbHBI U
MPU 3TOM UMEIOT OMPEIEIECHHBIA 3KOJIOTUYECKUNA CMBICH. [TpomiurocTpupyem 3TO Ha OJHOM U3 MPOCTEHIIUX
MOJIEJIEeH, MPEIJIOKEHHBIX Y UIBIMCOHOM [54].

HcxonHass momymsiniis MMEET BEKTOp, MPEACTABJAIONMIMNA BO3pAcTHYH CTPYKTypy ap = (0,0,1), T. e.
MOMYJISIUS COCTOUT U3 OJTHOM CaMKH CcTapIiero Bo3pacta. Matpuna A uMeeT BUI:

0 9 12

0

V= o

0
[To mpo1iecTBUM OJHOTO BPEMEHHOTO HHTEPBAJIa UMEEM |

0 9 12 0 12
1 0

Aay =| -
0713

0

0
ollt] [o

va—- (=]

T. €. a1 = (12, 0, 0) u B monmynauuu yxe Oyner 12 camok mianamiero Bospacta. IloBropHoe nmpumeHeHHEe
MOJIEJIN 1A€T CIIEIYIOIIUE Pe3yIbTaThl:

09 124r, 0 9 12iro7 r36]
1 1
Aal=§ 0 0 0 =4=a2, Aa2=—3. 00 41=1]0 =aj,
0 1 0 0 ¢ 0 1 0ll0] (2
2 [ 2
0 9 121136] 24 ‘
Aa3=§ 0 ofl0]|=[12]=aq,
o L oll2] [o
2

U T.J.
I'maBHOE COOCTBEHHOE YHCIIO M COOCTBEHHBI BEKTOp MATPHUIBI A MOXXHO HAaWTH M3BECTHBIMH METO/aMH,

umest
Av=Av (9.22)

WK nonarast v = (X, y,z) — CUCTEMY JIMHEHHBIX ajNreOpandyeckux ypaBHEHHUH
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9y +12z =xrx
1

—x=Ayq,
3 y
1 )
— =)\z
2y
ONPEACITUTENL KOTOPOM
-2 9 12
%‘ SN 0|2 +me2=2-MA+DE
o 1 _a
v 2

CrnenoBaTenbHO, TTITABHOE COOCTBEHHOE YUCIO A; = 2 U COOCTBEHHBIN BEKTOp B cuiy (9.23) umeeT BUn v =
(24, 4,1). OcranbHbie 006CTBeHHLIe dHCNa B CHIy (9.24) umeror BuUng A, =-1, A3 =-1. B cuny (9.23)

COOCTBEHHBIH BeKTOp Vz AMEET BHJ Vz— (6,-2,1). Tak kak coOCTBEHHOE 4HCIIO -1 ,Z[By'KpaTHO TO JUIS

HaXO0XKJICHHs BEKTOpa Vs (Ha3pIBA€EMOTr0 NMPHUCOEANHEHHBIM), PEIIAeM CHCTEMY YpaBHEHUH (A- A,) Vi=vs:

1 9 12f|x| |6
% 1 o||y|=|-2} (9.25)
: 1
0 - 1
2 z 1
Herpynno mnpoBeputh, 4to cuctema (9.25) nomyckaeT peleHHe vy = (0, - 2, 2). Ilpusnekas

TE€OMETPUYECKHE COOOpaKEHUS, 3aKII04aeM, 4YTO BO3PACTHAas CTPYKTypa TMOMYJISIIAN IPEICTABISACTCS
BEKTOPOM B TPEXMEPHOM IIPOCTPAHCTBE, B KOTOPOM BEKTOPHI v = (24,4, 2), vy = (6,-2,1)mn y = ©,-2,2)—-
0a3uCHBIE, T. €.

ao =ayvi+ Pyva+y,vs, (9.26)

rae do, Po, Yo — HEKOTOpPBIE TOJOXKUTENBHBIC Uncia (Hampumep, eciu  ao = (258, 30, 17), o 0p=10, Bo=3,

Y0=2).
Torna ypaBaenue (9.21) npumeT BU:

- - - - - - +ky. - -
ar =2 ayvi+ Byva +kyyva +y,vs =25 agvi +%W +72/—ZV3 . (9.27)

k
Tak kak oF — 0, k — oo, To pH t=+k — 00 MOMyJIALKSA BO3PACTAET MO SKCIIOHEHIIMAILHOMY 3aKOHY

aw ~2%a,vi. (9.28)

['maBHOE CcOOCTBEHHOE YHCIO A; AA€T CKOPOCTh, C KOTOPOW BO3pacTaeT pasMep MOMyJsuu (B HaIleMm
puMepe 3a KaXIbli BpeMEHHOW MHTEpBajl MOMYJIALNs yABAUBAETCs), a COOCTBEHHBIN BEKTOpP Vi OIMpenesseT
YCTOWYHMBYIO BO3PACTHYIO CTPYKTYpY MOIYJIAINH, T. €. OTHOIICHHE YUCICHHOCTEH 0co0el pa3HbIX BO3PACTHBIX
TPYMI OCTAETCA MOCTOSAHHBIM U paBHbIM 24:4:1. HeTpyaHO BUAETH, YTO €CJIM MbI B KOHIIE Ka)KJI0T'0 BPEMEHHOTO
uHTEepBana OyaeM H3bIMaTh MOJOBHUHY MOIYJISIUM M MCIOJIB30BaTh Ha KOPM, TO pa3Mep €€ CTAaHeT PaBHBIM
UCXOAHOMY Ao .

MatpudHble MOJEN O4YeHb YIOOHBI Jig pacuera Ha DBM m Haxomar Bce Oojiee MMUPOKOE MPUMEHEHHE,

HaImpumcep, i aHalin3a KPpyroBopoTa IMUTATCIBbHBIX BCHICCTB B DKOCHUCTCMAX, B PA3JIMYHBIX CTOXACTHYCCKHUX
Mozesx [54] (B MapKOBCKHUX MOJEIAX U T.1I.).

KonTtposbHblie 3a1anus

1. ITokazaTp, 4TO TpaduK JOTUCTUIECKOTO YpPaBHCHHUS UMEET CAMHCTBEHHYIO TOUKY reperunda. Haiitu ee u
JaTh OMOJIOTUYECKYIO HHTEPIIPETALINIO.
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k. k . X
2. Paccmotpets cuctemy Bombreppa B ciyuae — = —= . Halitu oTHOmEHHS —2u Yo
& &5 Xo Yo
3. I[locTpouts U uccaeaoBaTh MOJIETb AUAEMUU B Topoie ¢ 300-ThICSIUHBIM HACEICHUEM.
4. VicxomHast OMyJIALMS UMEET CIICTYIONTYI0 BO3pACTHYIO CTPYKTYpYy @p = (0,6,12) u maTpuma Jlecnu A —
CIEAYIOLINNA BU:

0 18 18
.
A=|— 0 0
62
0 = 0
3

Haiitn (mpuONMXeHHO) YHUCICHHOCTh TOMYJSIAA Yepe3 JOCTATOYHO OOJIBIIOE YHCIO 7 JIET U €€
YCTOMUYUBYIO BO3PACTHYIO CTPYKTYDY.

I'maBa 10. CroxacTu4eckue MoaeJ 1
10.1. Caryuaiinble mponecchbl PU ONUCAHUM MOMYJISIMIA

PaccmarpuBaembie BbIlIE MOJENH — JETEPMUHUCTCKUE. DTO JOHKHO UMETh KaKHE-TO OCHOBAHUS, KOTOphIE
MBI | TIOTIBITAEMCS ceiyac 0OCyAUTh.

Ecnu peub ueT o TUHAMUKE MOIYJISIUN, TO MOYXHO BBIICIHTH MO0 KpalHEH Mepe JIBa acleKTa, Mo KOTOPhIM
JNETCPMUHHUCTCKAS MOJICTh HE MOXKET CIY)KUTh TOYHBIM OTPAKCHHEM PEATbHON 3KOJOTUYECKOW CHCTEMBI: BO-
NEPBbIX, OHA JIOMYyCKaeT OECKOHEYHO OOJIBIIYI0 YHCICHHOCTH IMOIYJISAIUU; BO-BTOPBIX, HE YYHTHIBACT
CIIy9aifHBIX KOJICOaHUH, MPOUCXOASIIIUX B CPE/IC BO BPEMCHH.

B kadecTBe npumepa IeTEPMUHUCTCKOM IKOJIOTUIECKON MOJIETH PAaCCMOTPUM YPaBHEHHE

N _ N (10.1)
dt

rae N — ducio ocodeil B MOMEHT BPEMEHH ¢,
a — ICTHUHHAs CKOPOCTh POCTA.
Pemennem 3toro ypaBHeHuUsl, yA0BIETBOPSIOLUIMM HaUYaIbHOMY YCIOBHIO
N(0)=No, (10.2)
aBIseTcs QyHKIUSA
N()=Nye", (10.3)

(Tak Ha3bIBaEMbIM 3aKOH ManbTyca — 3aKOH pOCTa MOMYJISIIUK 0€3 KOHKYPEHIMH). B OCHOBE riaBHOTO
JOTYIICHUS 3/I€Ch JIGKHUT TO, YTO 332 KOPOTKUH MPOMEKYTOK BPEMEHU ¢ Kaxk[aasi 0coOb MOpoXkaaeT aAt HOBBIX
ocobei.

B cootBercTByIOIIEH CTOXaCTHUECKOW MOJAETM NpPUHUMAaETCs Oojee MpPaBIONOJ00HOE OMyIEHHE,
COTJIaCHO KOTOpoMy 3a mepuoa At¢ ogHa 0coOb € BEPOSTHOCTHIO A TPOU3ZBOAMT OJHOTO TOTOMKA M C
BEpOATHOCTHIO UA? ymupaeT. O0603HaYNM uepe3 p;(?) BEPOSITHOCTh TOTO, YTO B MOMEHT BPEMEHU ¢ YUCIIEHHOCTh
nonyysiuuu pasHa i, i = 0, 1, 2, ... PaccmoTpum Benuuuny p;(t + At). B cuity Manoctu Af MOXXKHO CUMTaTh, YTO
YHUCIIEHHOCTh MOMYJISIMH OCTaHETCS MpeXKHEH, paBHOM i, B pe3yJbTaTe TpeX HE3aBUCHUMBIX COOBITUHA —
MOSIBJIEHUST MOTOMKOB B TONYJISILMU C YHMCIEHHOCTBIO i—/, OTCYTCTBUS CIIy4aeB POXKICHHUS U CMEPTU B
MOMYJISIUY C YUCTICHHOCTBIO { U CMEPTH B MOMYJISIUH C YHCIEHHOCTRIO i+ /. [Ipu 3TOM BEpOsSTHOCTS p;(t + At)
paBHa CyMMe BEPOSITHOCTEH 3TUX COOBITHIA:

pi(t + A1) = (i-1) L pi; (¢) At+(1-i(A+w)pi(t) At+(i+1) i+ 1(t) At , oTKY D2
(t+At)—p, (¢ . . .
= Ai pl():(l-l)ipz’-z O)- i Fpi)+ (i+1) pii(¥).
[lepexonst B MOJy4EHHOM COOTHOLIEHUM K TMpeAeny Hpu { — o0, TOJIYYUM CHUCTEMY YpaBHEHMM
Konmoroposa

pi®) = =DAp, ()= i(A+ @) p,(t) + ( + D pp,., (£). (10.4)
B Buze (10.4) ypaBHenust cipaBeyiuBbl ipu i= 2, 3, 4, ... [Ipu i = 1 u3 (10.4) monyyaem ypaBHEeHHE
pi(t)==(A+ ) p, () + ([ +1)2up, (1). (10.5)
anpu i = 0 — ypaBHEeHHE
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po(8) = up, (1). (10.6)
(ecrecTBEHHO cuuTaTh, p-1(t)=0).
Ecnu B HavanbHbBIE MOMEHT BpeMeHH /=0 B MOMyssuuu uMenock Ny ocoOeid, TO HayalbHbIE YCIOBHS IS
CHCTEMBI OOBIKHOBEHHBIX AH(QepeHINaTbHbIX YpaBHEHUN C MOCTOSHHBIME Kod(dummentamu (10.4)—(10.6)
UMEIOT BUJI:

Py, (0)=1,p,(0)=0,i # N,. (10.7)

PaccmarpuBaembiii mporiecc THOEMM M POXKIEHUS SBISETCS CIy4alHBIM MPOLECCOM (KJIACCUYECKUM
npumMepom 1eneir Mapkosa [17]), a camo pemenue 3agauu (10.4)—(10.7) MOXXHO MONYYUTh CTaHAAPTHBIMU
METOZaMHU T€OpHH OOBIKHOBEHHBIX AH(depeHnaIbHbIX YpaBHeHU (cM., Hanpumep, [47]). Hac unTepecyroT
CJIEIyIOIINE BEPOSATHOCTHBIE XapAaKTEPUCTHKU: OKUAAEMOE 3HAUYECHUE, T. €. CPEIHEE 3HAUCHHUE NOIYJSIIUU B
MOMEHT BPEMEHU ¢

N®=ip; (1 (10.8)
i=l
¥ Bapuanus (qucnepcus), T. €. cpeaHee KBaApaTuIyHOe OTKJIOHEHHEe OT N(1)
var(N) =) (i—N())* p,(t). (10.9)
i=1

s Beruncnenus N(t) 3ametum, 4to u3 ypaBuenus (10.5) u nepBoro ypasaenus u3 (10.4) BeiTexaeT
PO +2p, (1) = (A= 1) (pyy + 2P, () +3up; ().
[Tpomoimkast STOT MPOLECC CIOKESHHUS, TIOITYIUM

S ipi(0)= N'(0) = (2 - )Y ip, (1) = (A— N (@),

i=l1 i=l1
T. €. 00bIKHOBeHHOE A depeHInaIbHoe ypaBHEHNE
N'()=(% - WN(1) (10.10)
¢ HauaJabHBIM ycnoBueM (10.7)

N(©0)=Dip,(0)=N,.  (10.11)
i=p
Pemenue ero, oueBuaHO, paBHO
N(@)=N,e" ", (10.12)
B YaCTHOCTHU, MPHU A > y YUCICHHOCTh MOMYJISIIUU SKCIIOHEHIMAIBHO BO3pacTeT (npu A=u+a omnpeznensercs

ypaBaenueM (10.3)), a mpu A < u IKCIOHEHIIUAIBHO yOBIBACT NpH ¢ — 0. AHAIOTUYHO (cM. [17]) Beruucsiercs
BapuaIus

var(N) = N, f;—”e“”)’ (1= ), (10.13)

OTKYyZa IIPU A > u JUTst KOG PUIMEHTa Baprallii MOIy4aeM BbIpakeHHe

Nl(t) (var(N))"? = \/ff—“wia—e-”-w ), (10.14)
—H Ny
A+p 1

KOTOpPOE MpU ¢ — 00 CTPEMUTCS K BEIUYUHE . CrenoBatensHO, MPU AOCTATOYHO OOJBITNX

A—u N,
HaYaJbHbIX 3HAYCHUSX IMOMYJAMU N) cpelHee KBaJpaTHYHOE OTKJIOHEHHE OT N(?) SBISETCS paBHOMEPHO

MaJilbIM, 1 J€TCPMHUHUCTCKAA MOACIIb AACT aICKBATHOC NMPCACTABIICHUEC O MOBECACHNU MOITYJIALUHA IIPU OOIBIINX
3HAUCHHAX BPCMCHU.

10.2. Cryuaiinble M13MeHEHMS Cpebl

PaccMoTpuM Temepbp Mojenb, YYHTHIBAIOLIYIO CllydaliHble HM3MEeHeHHsI cpeabl. l[Ipocrteiimias Mojenb,
cooTBeTcTBYyIOMIas ypaBHenuio (10.1), umeer Bus
dN
" [a+ y(®)]N, (10.15)

N(0)=N,, (10.16)
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re y(t) — ciuydaiiHas BeJIMYMHA CO CPEJHUM 3HAYCHHWEM, PaBHBIM HYIIO. PernieHue 3amadu (ypaBHCHHS
(10.15) ipu ycioBuu (10.16)) umeet Bua

at+J.(:y(r)dr

N(t)=N,e (10.17)
YUrto0Obl MpUAaTh CMBICH HHTETpaly  [y(ndr OT CIyYalHOH BENMYMHBL y(Z), CHENAEM HEKOTOpbIC

yHOpoIlawIre Mpeanonoxenus. bynem cuumrate, 4to y(1) — cTyneH4atas QYHKUUS: y(1)=y;, npu i-1<t<i,
i=1,2,.... Ipu 3TOM BCe Clly4ailHble BETUYUHBI Y, UMEIOT HOpMajbHOE pacnpenenenue [6]. HopmanbHbiil 3aK0H
pacmpeneneHus (4acTo Ha3bIBaeMbIi 3akoHOM [aycca) Hambonee dYacTo BCTpedaeTcs Ha MPaKTHKE.
BonbmMHCTBO BCTpeyaromuxcst Ha PAaKTUKE CITyYaiHbIX BEJTMYUH, TAKUX, HAIIPUMeEp, KaK OIIHNOKH W3MEPEHUH,
MOTYT OBITh MPEACTABIEHBI KaK CyMMbI OOJIBIIOrO YKCIa CPAaBHUTEIHHO MaJbIX CIIAraeMbIX — AJIEMEHTapHBIX
omMOO0K, KaXk/1ash U3 KOTOPBIX BBI3BAHA JEHCTBUEM OTIEIbHOW MPUYUHBI, HE 3aBUCSILIEH OT ocTanbHbIX. Kakum
OBl 3aKOHAM pacrpezesieHus] HU ObUTH MMOAYMHEHBI SJIeMEHTapHbIE OIIMOKH, 0COOCHHOCTH 3TUX pacIpeieIeHH
B CyMMe OOJIBIIIOTO YHCIIa CIIaraéMbIX HUBEIHPYIOTCS, & CyMMa OKa3bIBA€TCS MOJYMHEHHON 3aKOHY, OJIM3KOMY
K HOpManbHOMY. Hampumep, mpoBojisi U3MEpeHHUs INHBI JTUCTHEB, YMABIIUX C JEPEBbHEB B JIeCy, Mbl UMEEM
CIIyYaiflHYyIO0 BEIMYMHY X — JJIMHY JINCThEB. BeposTHOCTH Toro, uto X<x, T. e. P={X <x/}, Ha3wIBacTcA
byHKIMEN pacripeneneHus ciiydailHOW BenWYuHbl U 0003Havaercs yepe3 F(x), a ee nmpousBonHas F'(x) = f(x)
Ha3bIBAETCS IUIOTHOCTHIO PACIIPEAEICHUS U B Cllydae HOPMAJIbHOIO 3aKOHA paclpelesieHus UMeeT BUJ (pHC.

10.1)

1 _G=m)?

f(x)=——e 2% . (10.18)
oN27w
SA
1
ov2n
m > x

Puc. 10.1. Ipagux naomnocmu
pacnpedeneHus no HOpMAarbHOMY 3aKORY

Uucnennsle mapameTpbl m U G — 3TO MaTeMaTHYECKOe OXHUAaHHe (CpelIHEee 3HAUYCHHE) U CpeaHee
KBaJpaTUYHOE OTKJIOHEHUE CIIy4alHOW BeMYMHBI X. JleMCTBUTENBHO,

4o 7(x7m)2

M[X] = Ixf(x)dx = 207 (.

e
o=l

=1, noxy4aeM

X—m

o2
M[x]= % [(ov2t+mye dr = aE [re dr+ % e @019

HerpynHo yOGemuThesi, 4TO TEpBBIA W3 IBYX HHTErpasioB B ypaBHeHuu (10.19) paBeH Hymo, a BTOpOH
npeacTaBisieT co0oi n3BecTHHIN nHTErpan Ditnepa—Ilyaccona

+00

[erdt=~z, (10.20)

—00

nodtomy u3 ypaBHenus (10.19) Beitekaer, uto M/X]/=m. Beraucium aucrnepcuro BETUYUHBI X:

IIpuMeHss 3aMeHy IEpeMEHHON

_(e=m)?

1 +00 ) '
Dix]=—— |(x—m)"e 27 dx
[ =— fzﬁ_jw( )
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X—m

[IprMeHuB CHOBA 3aMEHY NTEPEMEHHOM =t MOJy4YUM
V2
202 i 2 42
D[X]= j e dt. (10.21)
7s —0

I/IHTerppreM 9TO BBIPAKCHUC 110 HACTAM:

2 +o© 2 4w

o 2 o
——= [y ="=]
Nz 2, Nz,
CnenoBatenbHo, ¢ B BeipakeHnu (10.18) paBHa KOpHIO M3 JIUCIIEPCHHU, T. €. CPEIHEMY KBaIAPATHUYHOMY
oTkJIoHeHuto. Mtak,

D[X]= e dt =0 (10.22)

E[y,]=m, D[y;]=var(y;)=c". (10.23)

o . .
IToxkaxxem, 9TO eciau m=— 7 ,To Ee’ =1. JlelicTBUTENBHO,

2y o
Ee' — T 1 e’ e 2022 dy = ! Te u dy.
S ON27 oN2r =,
[IprMeHHB CHOBaA 3aMEHY X = % MOJIyYUM
1 +00 "
By, =— e dx=1. (10.24)
7s —00
Bepuemcs k popmyie (10.17), koTopasi B HAIIUX MPEATOT0KEHUSIX UMEET BU]L
N(t) = Ny, (10.25)
OTKyJa JIJIsl CPETHETO 3HAYeHUs V(1) ToiTy4aeM BhIpayKEHUE
t
N(t) = Nye"E(e" ") = Noe" [ | Ele” 1= Noe” , (10.26)

i=1

a misa nuctiepcuu D/N] = var(N) —

t 3 t

2 2 2 2 2 2 22 2. 2 2 2.
var(N)= Nye*"E(e™ —1)" =Nje™(E(e @ )-2E(e™ )+1)=Nye*“[E(e 7 )-1]. (10.27)
Teneps umeem

(eriz)z (y—éo-z) —20* ()}732702)
2 1 a2 I — : 17 e :
E(e™) = [ o dv=—=fe 7 dy=e e dy=e” . (10.28)
o2 oN2m 2, o2 °,
CrnenoBaTebHO,
var(N) = N2e“ (e”" —1) (10.29)

U KO3(QPUIIMEHT BapUaIiK NP  — o0 paBEH

s var(N) o7 | o

N = ~e”. (10.30)

N3 dpopmyn (10.26) u (10.30) ciaexyer, 4TO XOTsI, KaK ¥ B JETEPMHUHUCTCKOM cliydae, cpeaHee 3HaueHue N(z)
9KCIIOHEHIIMAILHO BO3PACTAET, YKCIIOHEHIIMATHLHO BO3PACTAIOT U OTKIOHEHUS OT CPEIHEro 3HA4YeHUs. Takum
00pa3oM, ¢ TEYCHHEM BPEMEHH KOJIcOaHUsI YMCICHHOCTH TIOMYJISIIIMHA CTAHOBATCS BCe Oojiee pe3KuMH. B aTom
OTpa)kaeTcs TO OOCTOSATENILCTBO, YTO JETCPMHUHHUCTCKASI CHCTEMa HE MMEET CTAllMOHAPHOTO COCTOSHHUS, Oosee
TOTO, TIPH OIPEICIICHHBIX COOTHOIICHUSX MEX/TYy ¢ U G BEPOATHOCTh €€ BEIMUPAHHS MTPUOINKACTCS K CIIUHUIIC.

Haiinem BeposITHOCTh BEIMUPAHUS TOMYJISIIIUH 32 BpeMs { — QYHKIHIO po(?):

we S
po()=piN(@) <1} =pyNje = <lp=pje” <

at
NO
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t 2
to 2
[Monoxum y, = Z Y, , TOrAa y, HMMeeT HOpPMajJbHOE pacupeaeicHue, mpudyeM Ey, = 5 vaz(y,)=to".
i=1
CrnenoBaTeibHO,
to?
i

2
5 )

—In Ny—at

po(®) = ply, <In(N,e™)}= | e

(6%

y+t0'2

ot

ITomaras z = , IMeeM

| anO;?TI 2 0-7 —alt—-InN,
Do) = o Y eldz=0 7 , (10.31)
T —o0 O

z

1 ¢ .
rae O(x) = Py je 2 dz — Tak Ha3BIBAEMBII MHTETPAJ OIIHNOOK.
—00

2

, S _alt-InN 0
(o) 2 2
Ecmn — —a>0, 1. e. 0>2a, TO — 00 MPH —> 00, CIIEIOBATEIIBHO,
2 ot
1 +o 2%
Py (1) = D(+00) = —— je 2dz =1.
N2 s,

HpOBeI[eHHBIﬁ aHaJIN3 II0Ka3bIBACT, YTO MPCHUMYIICCTBCHHOC HCIOJbB30BAHUC ACTCPMUHUCTCKUX, a HC
CTOXaCTHYECCKUX Moneneﬁ OIpaBAaHO JUIIOb TEM, YTO B MAaTEMATUYCCKOM IIJIAaHC OHH IIPOIIC U y/:[o6Hee. HpI/I
O9TOM CCJIM ACTCPMHUHUCTCKAA MOJCJIIb CBUACTCILCTBYCT 00 yCTOfI‘IPIBOM PAaBHOBCCHHU, TO COOTBCTCTBYHOIIAA
CTOXAaCTHYECKasd MOACIIb MNPEACKA3bIBACT AJIUTCIIBHOC BBDKHMBAHUC, €CJIIM XK€ IACTCPMUHHCTCKasd MOACIIbL HE
BBIABJIACT PABHOBCCHA HIINM MPCACKA3bIBACT HeyCTOfI‘IHBOG PaBHOBCCHUEC, TO CTOXACTHYCCKAsA MOJCIb MOXKCT
npeacKasaTb BEPOATHOCTE BEIMUPAHUA.

KonTtposnbHblie 3a1anus

1. JomycTtum, BEpOSITHOCTh A POXKIEHHUS OCOOBIO JIETCHBIIIA B JBa pa3a OOJbIIE BEPOSTHOCTU L THOETH
camoii ocobu. OnpeaenuTs cpeHee 3HaueHue N(?) oMy B MOMEHT BpeMeHH ¢ = 100, BEIYUCITHTD TaKxKe
var (N(t))

Bapuanuio var (N(t)), koahurueHT Bapuanuu T , HATH OrpaHUYCHHS HA A W HaYaJbHOE 3HAYCHHUE
t

nomnyJsauuu Ny, mpu KotopoM ko3¢ durment Bapuanuu mnpu ¢ = 100 6yzer mensuie 0,1%.
2

o o o o
2. B MOZCIIN, YYUTBIBAIOIICH CIIyYaWHBbIC HU3MCHCHHA CPCIBI, 6yz[eM nmpeamnoJsarartb, 4To a:T. Haiitu

COOTHOIICHUSI MeXAy Ny U G, IPU KOTOPBIX BEPOSTHOCTh BEIMUPAHUS nomyJisiuuu rpu ¢ = 100 Oyzer Gosbiie
90%. (YkazaHue: BOCIIOJIb30BAaThCA TaOMUIEl 3HaueHUN HHTerpaiga BeposTHOCTe @(z), NMpHUBENEHHOM,
HampuMmep, B [6].)

I'naBa 11. OnTuMH3allMOHHBbIE U UTPOBbIEC MOJIEJIH
11.1. 3axaya 00 ONTHMAJIBHOM PAallHOHE MM TAHUA

Bellie paccMOTpeHBI NMPOCTEHIINE MOAEIH JWUHAMHUKHA MOMYJSLUUNA C y4€TOM KOHKYPEHIIMM 32 MUILIEBBIE
PECYPCHI M BIHMSIHUSI HETATUBHBIX (DAKTOPOB (HAMPUMED, SMUACMHIN). DTH MOJEIA MOXHO HCIIOJIB30BaTh IS
KAUEeCTBEHHOTO0 AaHAJI3a poOcCTa HapojoHaceneHus. KOHE4YHO, pOCT YHMCIEHHOCTH HACEIEHUs CHUJIBHO
pasiinyaeTcs Mo pa3HbIM CTpaHaM W Jake B Pa3BUTHIX CTpaHaX TEMIIbl POCTa HeoJauWHaKoBbl. Hampumep, B
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Hanvm, [IBeruu, ['epmanum, ABCTpHH 3TOT TOKa3aTeidbh KOJIEOJIETCS OKOJO HYJEBOTO 3HAaueHWS. B Takux
cTpaHax, kak Wramus, [lonbma, Kanaga, CIIA, poxaaeMocTh MOKa €I1e MPEBBIIAECT CMEPTHOCTh. OHAKO B
1IeJIOM B OOJIBITMHCTBE PAa3BUTHIX CTPAH €XKETOIHBIN MPUPOCT HACENeHUs cocTaBiseT npumepHo 0,6% B rof,
TOT/Ia KaK B pa3BUBAIOIIUXCS cTpaHax — 2% B TO/I.

B 1enomM mpoucxoauT CTpeMHUTENbHBIA POCT HACEJICHHs] Ha IUIAHETE, YTO CTABUT HACYIIHYIO KU3HEHHYIO
npo0sieMy yrnpaBieHUs! IPUPOAHBIMU pecypcaMmu. [Ipu 3ToM Bce OTpaciu ynpaBieHUs pecypcaMu 00beTuHSIET
OJIHAa HayKa — DKOJIOTHUSA W oJHAa oOmias mpobiema — mpoOiieMa ONTHMH3AINK W, HAKOHEI], HeOOXOIUMOCTh
UCIIOJIb30BaTh OJIHU U T€ € METOJbl — B3SITHE BBIOOPOK, CTATUCTUYECKUI aHAINU3, MAaTEeMaTUYECKUI aHAIN3,
JIOTUYECKHE TMPOIEAYPhl, CBSI3aHHBIE C MCCIECOBAHUEM ONEpAlMii M aHaIU30M CHUCTEM, NPUMEHEHUE
BBIYMCIIUTEIILHON TeXHUKH. KOHEYHO, aHANIW3 W PEIICHHE TaKoW MpOOJEeMBbl U JaKe KaKOW-THOO0 €€ 4acTh
MpeICTaBIseT cO00M TpyAHeyo 3aaaqy [30].

Haunem c paccMoTpenusi mpocteifmiei 3agadyu 00 ONTUMAaJIbHOM palMOHE, MaTeMaThyeckas MOJelb
KOTOPOW JIOMYyCKaeT HArJsJHYI TeOMETpUYecKyro uHTepnpetaruto. [lycTe umeeTcss n MpoAyKTOB MUTaHUS
(x71€0, MsICO, MOJIOKO, KapTodenb U T.J1.) U M MOJE3HBIX BEIIECTB (KUPBI, OCJIKH, YIIeBOAbI U T.11.). O003HaAUNM
4yepes a;; — COJEpAKAHUE I-T'0 BEIECTBA B €AUHUIIE j-TO NMPOAYKTA, Yepe3 b;, — NOTpeOHOCTh UHAUBUIYYMA B i-M
BEILECTBE (CKa)XXeM, B MECSIL) U YePe3 ¢j, — UEHY €IMHUILIBI j -T0 IPOLYKTa.

O0603HauMB MOTpedIeHHEe UHIUBUAYYMOM j-TO TMPOAYKTA Yepe3 X; MOIydaeM 3ajgady o BelOope Hambolee
JIEIIEBOT0 palloHa MUTaHUs (CTOUMOCTH MECSYHON MPOJAOBOIBCTBEHHON MOTPEOUTENBCKONW KOP3UHBI):

Zn:cjxj — min (11.1)
P OTPAaHUYCHUSAX "
y a;x;2b;i=12,..m (11.2)
u "
x;20,j=12,.,n (11.3)

Taxkas 3amaya Ha3bIBaeTCs 3ajjauell TMHEHHOTO MPOrpaMMHUpPOBaHUs (B cTaHAapTHOU (opme), ob1ias Teopus
KOTOPOW pacCMOTpeHa, HarpuMmep, B [2].
[Tpexxne uem wuccnenoBath 3amauy (11.1)—(11.3), 3ameTuM, 4YTO €€ MOXKHO MPEACTaBUTHh KaK 3agady

n
MHUHHMH3alUA 1eNeBOoi (QyHKuu f(x) = Zc /X, . HAa MHOXECTBE TOYCK (Xi,...,Xn), YIOBJIETBOPSIOIIMX
=1

ycnoBusim (11.2) u (11.3). Takoe MHOXXECTBO Ha3bIBACTCS MOJUAAPOM U oOo3Hayaetcs P. Urtak, Mbl numeem
IKCTpPEMAIIbHYIO 33729y
f(x) > min,x € P. (11.4)
BrissicHnM, 4TO mpeacTaBiseT co00M qaHHBIN moaudAp P Ha miockocTr X10X, B Cllydae IBYX MPOIYKTOB X| U
x2. Y3 HepaBeHcTB (11.3) BhITEKaeT, yTO P pacnosoKeH B MEPBOM KBAJpaHTE, a Kaxaoe HepaBeHCTBO (11.2)

2
TE€OMETPUUECKU ONpeeNsieT MHOXKECTBO TOYEK, JISKAIIUX MO OJHY CTOPOHY OT MpPsIMOM Zaijx ;=b, (puc.
j=1
11.1), 1. e. nonudap P mpencrasiseTr co00il HEOrPaHUYEHHOE MHOYKECTBO B IIEPBOM KBaJpaHTE, JIEKAIEE BHE
o0mnacty, orpaHn4eHHON MHOTOyToNIbHUKOM OABCDEF.
A

0 F Z N\

a

Puc. 11.1. F'eomempuuecxan unmepnpemayus 3adauu (11.49)
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s ynoOcTBa BBEIEM JIMHWUW YPOBHS II€JICBOH (YHKIIUH, T. €. JIMHUW, HAa KOTOPBIX B TUIOCKOCTH X;OX
neneBast PyHKIUS

f(x)=cix;+cox; (11.5)

NPUHUMAET MMOCTOSIHHOE 3HAYEHUE, HAlpUMep, o, U 0003HauuM ee¢ Z,. OueBUIAHO, KaXIas JTUHUS YPOBHS
o o
= L

Zo={(x1,x;3):f(x)=a} sBusercs mnpsmou; mpu 3ToM gradf(x)= :{cl,cz} SBJISICTCS BEKTOPOM NV,

Ox, Ox,
NEPIIEHAUKYIAPHBIM JMHUU YPOBHS M HAINpaBJICHHBIM (B JAHHOM Cllyyae) B CTOPOHY yBeludeHus o. Takum
o0pa3oM, JUIsl HaX0XKJIEHHsI ONTUMAIBHOIO PEIEHHUs] HaM ClIeAyeT MepeMenaTh JMHUIO YPOBHS JI0 KacaHHs ¢
MHOTOYTONbHHKOM OABCDE, mipu 3TOM onTHMalibHas mpsiMasi Zg~ . KOCHETCsl THOO KaKOW-TO BEpPIIMHBI (B
HameM ciydae C), mub6o kakoro-nmu6o pebpa (Hanpumep, CB wumu CD mipu ONpEACTICHHOM HW3MEHEHUH
[apaMeTpoB C; U Cy).

W3 npuBeaeHHON reOMEeTpHUECKOM MHTEPIPETALUN BBITEKAET, YTO MUHUMYM 00sI3aTE€IbHO JIOCTUTAETCS Ha
OJTHOW M3 BEpIIMH MHOTOYTOJbHHMKA, MOITOMY €ro MOXHO ObUIO Obl HATH MeTOAO0M Iepedopa, CpaBHUBAs
MexXJy coOoi 3HadyeHus IeneBod (yHKIMHM BO Bcex BepmnmHax. KoHedHo, meTon mepebopa B NpHUHIUIE
TOAMTCS U B CIydae 7 MePEeMEHHBIX, OJHAKO MPU OOJBIINX 3HAYECHUSX 71 OH Hed(pekTHBeH. [109TOMy BO3HUKIH
U Pa3BUBAIOTCS METOAbI, MO3BOJsOMME chOopMyIHpoBaTh Oosiee 0003puMble U 3(PPEKTUBHBIE KpPUTEPUU
ontumansHOCTH. Hauano um 6bu10 monoskeHo paboramu akan. JI.B. Kanroposuua (1939 r.). He yriy6nssics B
CYTb 3TUX METOIOB, IPUBEAEM IPUMEP OJJHOH MHOTOKPUTEPHATIBHON MOAEIH.

B mpenpinymeit 3amaue Mbpl paccMaTpuBaNIM OJHY LeneBylo ¢yHknuioo. OJHAKO Ha MPAKTHKE 4YacTo
BCTPEYAETCS] CUTYyallus, KOTJa LIeJeHaIlIPaBIeHHAs YeJIOBeUeCcKas AEATebHOCTh IIPECIelyeT cpa3y HECKOIBbKO
uenei. Takue 3ajaun MOJTy4UIIN Ha3BaHUE MHO2OKpUmMepuaivbhbix. METObl X pEeIIeHUs TPOUIUIIOCTPUPYEM Ha
TOJILKO YTO PAaCCMOTPEHHOM IIPUMEPE COCTABIIEHHS ONTUMAIBHOTO PallMOHA, HECKOJIBKO YCIIOXKHUB €rO.

JlonmycTum, HaJ0 peIlIUTh 33Ja4y 00 ONTHMAJIbHOM paIiOHE, MAaKCHUMH3UPOBAB B HEM NEPBBIA MPOAYKT.
Torna Hama MaTemMaTudeckast MOJIeNb BBIMJISAIUT CIIETYIOIUM 00pa3oMm:

n
fi(x)= chxj — min,x € P,
= . (11.6)
fr(x)=x, > max,x e P
[Ipexxne yeM NMPUCTYNHUTh K pEIICHUI0, 00CYyIuM 3amady, 4ToObI Jydile MOHSTH ee cnenuduky. Hrak,
3a0yzieM Ha BpeMsi 0 TiepBoit neneBoit pynkuuu u3 (11.6). Torna He cocTaBisieT Tpyia HAWTH PEIICHUE 3a/1a4H:
maxf(x)=f2(E), x eP (puc. 11.2). (11.7)
OpHako 3HAuYeHHWE TMIEPBOM IeJIeBOH (YHKIMHU MOXKET OBITh 3HAYUTEIBHO OOJBIIE ONTUMAILHOTO
f1(E)>> f,(C). CoBeplIeHHO aHAJIOTMYHO 00CTOSAT0 OBl fA€N0, eciu Obl Mbl 3a0bUIM O BTOPOM LIEJIEBOH

(GYHKIMM W UCKaIM MUHMMYM nepBoil neneBod ¢ynkuuu: min f,(x) = f,(C); f,(C) MoxeT ObITb MHOTO
xeP

Menbie f>(J1). IlpuBenem nHambonee ymoTpeOMTEIBHBIM METOJ PEIICHUS MHOTOKPUTEPHAIBHBIX 3anad (B
JAaHHOM IIpUMeEpE — ABYXKPUTEpUAIbHON 3a1a4l), @ UMEHHO CBeJeHHe IBYX KpUTEepHeB K OJHOMY.

1. Jlna peanu3anuu 3TOr0 METOJA HEOOXOIMMO «B3BECUTH» OTHOCHUTEIIBHYIO BAa)KHOCTh Ka)JOro H3
KPUTEpHEB, T. €. BHIOpaTh M3 BHEMOJENBHBIX COOOpakeHuH uucio €, 0 < ¢ < 1, a 3aTeM HOCTPOUTH OJHY
HEICBYIO (PYHKITHIO

f@) =, (0)+(1-6) f,(x). (11.8)

Ecnu e=1. TO B pacuet npuHUMaeTcs TOJIBKO MepBas 1eneBas GyHKuus, a eciau €=0, To TonbKo BTOpas (puc.
11.1 u 11.2). I'my6okoe 3HaHUE peanbHOM MpoOIeMbl M HAKOIIEHHBIH ONBIT MOTYT MO3BOJIUTH BBIOpaTh 0<e<l
TaK, 4TOObI, PEIIMB ONTHMHU3ALMOHHYIO 3aJady C €JUHCTBEHHOM ILeneBoil (yHKuueH, MOXHO ObuIO Obl
MOJTyYUTh YJOBJIETBOPUTEIBHOE PELICHHUE /ISl UCXOHOM MOCTAHOBKHU 3a/1a4M C JBYMS IIEJIE€BBIMU (DYHKIUSAMU
(puc. 11.3). BerpetuB TpyOHOCTHM MNpU pEUIEHUM ABYXKPUTEpUAIbHOW 3a7aud, MOXHO 3aMEHUTh €€
OJIHOKPUTEPHUAJILHOM, PEIIaTh KOTOPYIO MBI YMEEM.
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Puc. 11.3. Ieomempuuecxas unmepnpemavus peuienun
08yxKpumepuaabHoii 3adauu

11.2. 3agaya nmoucka

bonee cnoXHBIMM, 4YeM 3aJayd JIMHEMHOrO MPOrpaMMHPOBAHMS, SBISIOTCS 3aJa4d  BBIMYKJIOIO
nporpammupoBanus. [Ipexxae dveM mnpuBeCTH NpUMEp TaKOW 3aJadyd, CBSI3aHHOH ¢ 0€30MacHOCTHIO
JKU3HEJECATESIIbHOCTH, JaJUM HEKOTOPbIE ONPEACICHUS U3 TEOPHUH BBIMTYKIJIOro aHanu3a [39].

Onpenenenne 1. Muoocecmso X uz npocmpancmea R" naszvléaemcs 6binykiviM, eciu u3 mozo, 4ymo 06e
MOYKU Y U Z NPUHAONEHCAM IMOMY MHOICECMEY, 8blmeKaent, Ymo u 6ecb ompesok {y,zy={xeR":x=A\y+(1-1)z,
0<A <1, coedunaowuti smu mouKku, MaxKiHce NPUHAOIEHCUM IMOMY MHOHMCECTNEY.

O4eBUIHBIM IPUMEPOM BBIMYKIIBIX MHOXKECTB SIBIISIETCS BHYTPEHHOCTh KpyTa, Iapa, JJumunconaa, kyoa. Ha
puc. 11.4 a, 6 npuBeACHBI TPUMEPHI HEBBITYKIIBIX MHOXECTB Ha TJIOCKOCTH R

a) 6)
x 1\ »

Puc. 11.4. ITpumepst HesbINYKABIX MHONCECME

Onpenenenne 2. Qyuxyus f(x), onpedenennas Ha 8bInyKiom mHoxcecmeée xC R, nazvieaemces evinykioi,
ecnu O0nsl 10ObIX 08yX mouexk y u z, npunaonedxcawux X, u mobozo Aex[0,1] (torna otpe3ok [Ay+(1-A)z],
0<A<1, uenukoM NpUHAATCKUT X) 8bINOIHACIICA HEPABEHCNBO

Jy+A=-Dz< (M) +A-1) f(2), (11.9)

3ameuanue. Ecnmu HepaBeHcTBo (11.9) umeer mpoTHBOIONIOXKHBIN 3HAK, TO (QYHKIUS f(X) Ha3bIBaeTCS

802HYMOI.
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[Ipo1e Bcero npeacTaBuTh rpaduk BRIMTYKION (WM BOTHYTON) GYHKIMH Ha IUIOCKOCTH (puc. 11.5).

Y

y x=hy # (1 =Nz Tx

Puc. 11.5. Ipaghux evinyxnoil pynxuuu na naocxocmu

[IpaBas yacte HepaBeHcTBa (11.9) mnpencraBiser co0oil OTpe30K AB, COCIUHSIONIMN TOYKH
(v.f(v))=AuB=(z,f(z)), mpudeMm Kaxnuas TOUYKa 3TOro OTpe3ka (Ha pucyHke B3dra Touka C) BbIIIE
COOTBETCTBYIOIICH Touku Tpaduka (Ha pucyHke Touka D). Ecam ¢dyHkmus f(x) m0oCcTaTo4HO Tiajakas, TO
YCJIOBUS BBIITYKJIOCTH (BOTHYTOCTH) MO>KHO BBIPA3UTh YEPE3 €€ BTOPYIO MPOU3BOIHYIO.

HeticTBuTenbHO, corjiacHo Teopeme Jlarpamxka B HekoTopol Touke E (puc. 11.5) kacarenbHas k rpaduxy
byHkuMH AB NeXUT HWKe 3Toro rpaguka. YpaBHeHME 5ToM KacarenbHoM Y = f(&) + f7(&)(x-&),

cienoBaTensHo, f(x)- (&) — (&) (x-&) >0, otkyna B cuiry popmynsl Teitnopa
GO -8 20,

rae 0<O<I1.
Jlemtst ocieiHee HepaBeHCTBO Ha (X-&)” | Jaee Iepexos K Ipeely Ipu x — &, ToIydaeM, uTo
f(©=0. (11.10)

B cuiny npou3BONBHOCTH TOYKM & 3TO HEPABEHCTBO CIPABEIMBO Ha BCEM OTpe3Ke [y, z/ W sBiseTcs
YCIIOBMEM BBIMYKJIOCTH (B Cllydae BOTHYTOCTH CIIpaBeAJIMBO OOpaTHOE HepaBeHCTBO). Jlns wiumrocTpaiuu
PaccMOTPHUM J1Ba MIPOCTHIX IPUMEpa.

Ipumep 1. fix) =€, xe (-0, +x0), ) = " > (, cnenoBarenbHO, MOKa3aTelbHAs (HYHKIMS BBIIYKIA HA BCEil
OCH.

[pumep 2. f(x) = sin x, xe[0,27], /”(X) = - sin x, ciegOBaTENBHO, PYHKIHUS Sin X BOTHYTa Ha oTpeske [0, ] u
BBIITyKJIa Ha OTpe3Ke [, 2 ).

[Tpexxne ueM chopMyIMpoBaTh 3aja4y MOUCKa, OTMETUM, YTO ONTUMHU3ALMOHHAS 3a/1a4a

f(x) > min, x € P (f(x) — max, x € P), (11.11)

r7ie B coydyae max 1eneBas GpyHKuus f (X) BBIYKIA, B CIy4ae min — BOTHYTa # P — MONUAApP, HA3bIBACTCS
3a0ayell 8bINYKIO20 NpocpamMmuposanus. SICHO, YTO 3ajaya JMHEHMHOro NPOrpaMMHPOBAHUS SIBISETCS €€
YaCTHBIM CIIy4aeM.

3apauya mnoucka. OOBEKT, MOICKAMUNA OOHAPYKCHHIO, HAXOAWTCI B OJHOM U3 71 pPaHOHOB C
BEPOSTHOCTSIMHU Pj,..., Py COOTBETCTBEHHO. [ morcka o0beKkTa uMeercs: o0umii pecypc Bpemenu 7 (T. €. mpu
t>T TOUCK CUMTAETCs HElenecooOpa3HbiM). M3BeCTHO, YTO TP MOKWCKE B i-M pailoHEe B T€UEHHE BPEMEHH f;,
BEPOSATHOCTh OOHApYKeHHS OOBeKTa (MPH YCIOBUH, YTO OH TaM HAXOJAWTCS) BBIpaXaeTcs depe3 (yHKIIHIO
Bepuymm 1-e ", rae a;>0 — 3amannHoe uncio (GopMya IMOKa3bIBAET, YTO 32 OECKOHEYHOE BPEMS f; OOBEKT
Obu1 Obl HaiizeHn). TpeOyercss pachpenelnuTh O pailoHaMm Bpemsi HaOmoAeHHs (MOWCKA) TakK, YTOOBI
MaKCHUMM3UPOBATh BEPOSTHOCTh OOHapykeHUs: 00bekTa. COOTBETCTBYIOIIAS 3a/ja4a ONTUMH3AIMN UMEET BUJ]

g(tysnt,) =Y p;(1—€™") - max, (11.12)
i=1
Dt <T, (11.13)
i=1
t,20,i=12,..n (11.14)

N3 Teopun BEpOSATHOCTEN XOPOIIIO U3BECTHO, YTO
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> p =1 (11.15)
i=1

Kpome Toro, oueBuaHO, 4TO 3a7aua g(x)—max 3KBUBAJICHTHA 3aJade (-g(X))— min; TaK)Ke OYEBHJIHO, YTO
ycnoBust (11.13) u (11.14) ompenensitor onpeneneHusii mommdap P (puc. 11.6). CnemoBaTenbHO, BBOJS
n
neneByto QyHKIuo f(f,,...,¢,) = Z p,e ", moyuaem CieayoILy0 ONTUMHU3AIMOHHYIO 3a1a4y:
i=l

f(@) > min,t =(¢,,...,t,) € P, (11.16)
rae P— monwonp, 3ananusiii HepaBeHcTBamu (11.13) u (11.14).

t

2 A

Puc. 11.6. IT'eomempuueckan
uHmepnpemayus 3adauu noucka

Tak xak f(¢) = z £:(t,), npuuem f; (¢,)= p,a’e ™ >0, To QyHKIMA f{¢) BBIMyKJIas U Mbl HIMEEM 3a/1ady
i=1

BBIITYKJIOT'O IMPpOrpaMMHUpPOBaHUs. O6HH/I€ MCTOABI pCIICHUS TAKHUX 3aad JOBOJIBHO CJIOXHBI, OJHAKO B HAIIEM
KOHKPETHOM CJIyda€ MOXKHO MPEAJIONKUTL HATIAAHOC TCOMETPUICCKOC PCUICHUC.

JleiicTBuTENbHO, MMeeM f; (¢,) <0. 3HauuT, pyHKIMSA f(2) yObIBAET MO TH0GOMY HEpEMEHHOMY £, i = 1, 2,...,1,

U €€ HauMEHblIee 3HaYeHHUE JTOCTUTaeTCsl Ha TUIEPIUIOCKOCTH ¢ + 1> +...+ 1, = T (B ciayyae ABYX MEPEMEHHBIX
9710 npsimast AB Ha puc. 11.6). OnHako B OTIAMUYME OT 33aJa4 JIMHEHHOTr0 MPOrpaMMHUPOBAHUS 3TO HaUMEHbIIIee
3HAUEHUE JOCTUTAaeTCs HeoOsA3aTelbHO B BEpIIMHAX A, B U T.I., B UeM MOXHO yOeauTbcs, uccienys Ha AB
dynkumio f{¢) B ciyuae aByx mepemeHHBIX. Torma f{t;,t)=p,e " + p,e "™ = h(t,),0 <t, <T. Munumym
9TON (PYHKIMM MOXKET JOCTUTaThCs U BHYTpH oTpe3ka [0, T] B 3aBUCUMOCTH OT COOTHOILEHHS TapaMETPOB P,
P2, 0O, Oz, B YEM MOXHO YOEIUTHCS HEMOCPEIACTBEHHBIM HCCIEAOBAHUEM (YHKIMU OJHOTO MEPEMEHHOIO

4%

(manpumep, ecnu p,a, = p,a,e * , TO MUHAMYM JIOCTUTAeTCs B cepeaune £ otpeska AB).

11.3. UrpoBbie Moae/u

YacTo BO3HMKAIOT CUTYyallud, B KOTOPBHIX pa3jIM4YHble YYACTHHUKM MMEIOT HE COBMAJAIOIIME MEXAY coOoii
UHTEpechbl. MareMaTu4ecKiue MOJEIU U METOJbI JJIS HCCIIENOBAaHUS TaKUX TAaK Ha3blBAEMbIX KOH(IMKTHBIX
CUTyaluil NOJy4YWJId Ha3BaHue Teopuu urp [18].

[IpuBenem mnpocteillve MOHATAA M pe3ynbTarsl 3TOW Teopuu. [lox cioBOM «urpa» IOHHMAETCs
COBOKYITHOCTb IPaBUJI, PyKOBOJCTBYSICh KOTOPBIMM UTPOKH-Y4aCTHUKH NPUHUMAIOT pemeHus. [Ipennonoxum,
YTO pe3yJbTaTOM HUIPhI SBISETCS IUIaTa, KOTOPYIO B COOTBETCTBUU C IPaBWJIAMU IMPOUTPABILIUN YYACTHUK
IUTATUT BBIMTPABIIUM. J[JI MPOCTOTHI OTPAaHUYMMCS CHAYala TaK Ha3bIBAEMBIMH «MI'PAMHM JIBYX JIMIL C HYJIEBOU
cyMmoit». s TOro 4ytoObl IMOJIHOCTbIO ONPENENIUTh TaKyl WIrpy, HYKHO 3a/4aTh TaOJMIy IUIATEXEH —
IUTATEXKHYI0 MAaTPUILy, HAIIpPUMEP, CIIEAYIOUIYI0 MaTpully pasmepa 3x4:
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Ota 3amuch 03HAYaeT, 4YTO UrPOK 4 BBIOMpPAET OJIHY M3 CTPOK 3TOM MaTpHIibl, a UTPOK B, He 3Has BbIOOpA 4,
BBIOMpPAET OJUH M3 CTOJOIOB MaTpHibl. UHCIO Ha MEpecedeHUr BHIOPAHHBIX CTPOKH M CTOJIONA OMpeaessieT
BBIUIPBILI [IEPBOTO UIPOKa (COOTBETCTBEHHO IMPOUTpHILI BToporo). Hampumep, eciin A4 BbIOpal BTOPYIO CTPOKY,
a B — tperuii cronben, To A BeMrpan 5 eauHull, a B ux npourpai. Eciu ke 4 BeIOpasl TpeThi0 CTPOKY, a B —
BTOpPOH cTosbel, To A mpourpai 2 eAUHUIB], a B UX BBIUTpaIL.

Bbyaem cuurtarh, 4TO LENb KaXXKIOTO W3 UIPOKOB COCTOUT B MaKCHUMM3AIMM HAaWMEHBIIETO BO3MOXKHOI'O
BBIUIPBIIIA (COOTBETCTBEHHO MHHHMMU3ALMM HAWOOJBILIEro BO3MOXKHOIO Ipourpsiia). OCHOBHOW Bompoc,
BO3HUKAIOIIUN B TEOPUU UTP: CYLIECTBYET JIM HAWIYUIIUN COCOO UTPBl Y KAKJOTO U3 UTPOKOB, T. €. UMEIOTCS
JM y HUX ONTHMAJIbHbIE CTPATETUH.

[Tpexne yem chopMyTupoBaTh OTBET, BEpHEMCS K paccMaTpuBaeMoil Matpuiie. Cpa3y BHIIHO, YTO HTPOKY A
BBITOJTHEE BCETO BHIOpATh MEPBYIO CTPOKY, TaK KaK BCE €€ 3JEMEHThI 0OJbIlle COOTBETCTBYIOIIUX 3JIEMEHTOB
OCTaJIbHBIX CTPOK. TOYHO Tak ke UTPOKY B BBITOJHEE BCETO BHIOPATh BTOPOM CTOJIOEL], TaK KaK BCE AJIEMEHTBI
3TOro CTOJNOIA MEHbIIE COOTBETCTBYIOLIMX 3JIEMEHTOB OCTaJIbHBIX CTONOIOB. CienoBaTelabHO, B JAAHHOM
IpUMepe ONTUMAIBHBIMU CTpaTErusMU OyAyT cienyromue: s A — BBIOOp MepBOMl CTPOKH, a isi B — BbIOOD
BTOpOro crosibna. Yucno 4, crosiiiee Ha MPeceYeHUH MEpPBOM CTPOKHU M BTOPOro CTOJOLA, HOCUT Ha3BaHME
YeHwl uepol, T. €. TIATHI, KOTOPYIO TOIy4aeT ONTUMAIBHO UTpaloInid UTpok. TakuM 00pa3oM, B 3TOM IpuMepe
rapaHTUPOBAaHHBIN BBIUTPBHINI A — HE MEHee 4-X €JUHULl U TapaHTUPOBAHHBIM Hpourpsim B — He Oonee 4-x
eauHull (OH paBeH 4 eMHUIIAM, €CII 002 UTPOKA UTPAIOT ONITUMAJIBHO).

Ecnu okaspiBaeTcs, 4yTO IJsl JaHHOM IUIaTEXKHOM MaTpUIlbl MMHUMYM B KakOW-1MOO CTpOKE COBNAJaeT C
MaKCUMyMOM B KakOM-IMOO cToiOLe, TO 3TH CTPOKAa M CTOJOEL Ha3bIBAIOTCS ONMUMANbHbIMU, A HX
nepeceueHue — ce01080u moukoul miaaTexHoil MaTpulbl. COOTBETCTBYIOIIEE YUCIIO U OyET LIEHOH UIpHI.

01
OpHako naneko He Kaxaas MaTpUlla UMEET CEAJIOBYIO TOYKY, HallpuMep, MaTpuna A 40 CEJIOBOM TOUKH

B
He wumeer. ['oBopuTh 37€Ch O MaKCHMHU3ALMM HAMMEHBLIETO BO3MOXKHOTO BBIMIpPHIMIA (MHUHUMH3ALMH
HauOOJIbIIEr0 BO3MOYKHOTO TIPOUTPHIIIA) BO3MOKHO TOJIBKO MIPH HCIOIb30BAaHUH TaK HA3bIBAEMOU CMEIlIaHHOM
CTpaTeruy IpU MHOIOKPAaTHOW HIpe C OJHOW M TOW ke IuaTekHod marpuueil. CyTb 3TOH CTpaTeruu
3aKJII0YaeTCsl B BHIOOpE Pa3HBIX CTPATEruil ¢ OMpeeeHHbBIMU YacToTaMu. WTak, mycTh A BBIOMpAET MEpBYIO
CTPOKY C 4YacTOTOH X, a BTOpyto — c uactotoi (I — x). AHanmoruyHo [Jisi B COOTBETCTBYIOLME YaCTOTHI
06o3naunm uepes y u (1 —p). Torna cpeannii BeMrpsim A, o6o3HavaeMsblil uepes £ (X, y), paBeH
E(x,y)=4(1-x)y+x(1-y)=x+4y-5xy. (11.17)
Hac unrepecyet Benmnunna max min E(x,y). Umeem

x oy
E,=4-5x, (11.18)

otkyna E,>0 mpu 0 < x < % , £,=0 npn x=% u E,<0 npu ? < x <1. 3nauwur,
4
E(x,])=x npu OSx<§,

min E(x,y)=<— npu x=—,
tin £(x, y) s P s

E(x,0)=4(-x) npu %< x<1
(rpacduk Ha puc. 11.7). CnenoBaTensHo,

max min E£(x, y) =% (11.19)
X y
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min E(Xs Y) A
0<ysl

—
i

4(1—x)

Y

'1 . x

N

Puc. 11.7. Ipajpux ¢pynxyur min E(x,y)
Osy<l

Y ONTHUMAJIBHOW CMEIIAHHOW cTpaTerueil mis A OyaeT BbIOOp MEepBOM CTPOKH C YAaCTOTOM 3 U BTOpOH

1
CTPOKM — C 4YaCTOTOU r Cpenuuii npourpeir B, ob6o3HayaeMblil F(x,y), odeBunHO paBeH —FE (X, y). Hac

WHTEpeCcyeT BeNMnYrHa max min F'(x, y), rae
X y
F(x,)=5xy-x-4y. (11.20)
Nwmeem Fy=5y-1, otkyna Fx<Omnpu 0< y < % ,Fr=0npuy :% u F,.>0 npu %< vy < 1. 3Hayur,

F(x,0)=—4y npu OSx<§,

max F(x,y) = —% npu xzé,

F(,y)=y—-1 npu %Syﬁl

(rpacduk Ha puc. 11.8). CnemgoBaTensHo,

max min F(x, y) = —% (11.21)
x y

U ONTHUMAaJILHOM cTpaTerueit s 4 Oyaer BbIOOp MEpBOro CTojdla ¢ 4acTOTOU N U BTOPOTo CTOJOIA — C

4acTOTOU g .

HpI/I ONTUMAJIBHBIX CMEIIAHHBIX CTPATCTHUAX BBIMIPBIII A U COOTBETCTBEHHO IIPOUTPBIII B B narb pas

MCHBIIC MAKCHUMAJIbHO BO3MOKHOI'O IIpHU OJIUHOYHOM urpe.
min F(x,y)
O<y<l

A

A pe
—

Puc. 11.8. Ipajux Ppynxuuu

021;21 Flx,y)
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OTMeTHM TaKXe, YTO B pACCMOTPEHHOM MPUMEPE MbI MOKA3aJIU CYIIECTBOBAHUE ONTUMAJIbHBIX CTpATETUi U
YCTaHOBUJIM PABEHCTBO

. . 4
max min £(xy) = maxmin E(x, y) = 3 ; (11.22)
X y y X
NP STOM BEIHYUHY FE(X,y) MOXKHO TPaKTOBaTh KaK MAaTEMATHYECKOE OKUIAHUE BBIUTPHIIIA, a BEITUUUHY
4
=§ OTIPENIEITUTH KaK I[CHY UTPBHI.

PaccmoTpum Teneps o0IIHil Cirydail mpsMOyToJbHON MaTPHIIBI

[Ipu mo6oit gomyctumMoit ctpareruu urpoka A: x; > 0, ...,.x, > 0, x; +x;+...+x,,=I1 u 11000¥1 AOIMyCTUMOM
cTpareruu urpoka B: y; >0, ...y, = 0, y; +y2+...+y,=1 MaTeMaTH4YECKOE OKUJAHUE BBIUTPHIIIA PABHO

E(x,y)= Z Zcij.xiyj. (11.23)

=l j=1
MHOXeCTBO JOMYCTUMBIX CTpaTeruii X = (Xi,...,Xn) HUrpoka A o0003Ha4MM uepe3 X, a MHOXKECTBO
JOTTYCTUMBIX CTpaTeruit y=(yy,...,y,) urpoka B 0003HaunuM yepe3 Y.
PaccmoTpeHHbIe BBIIIE MPUMEPHI SBSIOTCS YAaCTHBIMM CilydasMu oO0mux Tteopem [18] mma urp c
IPSAMOYTOJIbHBIMHM MaTpULiaMU (IIPSIMOYTOJIBHBIMU UTPAMHU); U3 HUX, B YACTHOCTH, BBITEKAET:

1. Benuuumuel maxmin £(x,y) ¥ maxmin £(x,y) CyIECTBYIOT M paBHBI MEXAy c000il; mpu 3ToM
xeX yeY yeY xeX

BCIn4YnHa

max min £(x, y) = maxmin E(x, y) =v (11.24)
xeX yeY yeY xeX

SABJISICTCS LIEHOM UTPBI.

2. Bceskas mpsMOYTOibHAasE UTpa MMEET IIEHY; KaXKIblii UTPOK B MPSIMOYTOJIbHOW WIpe BCErja HMeEeT
ONTUMAJIBHYIO CTPATETHIO.

3. Ilyctp £ — maTeMaTH4eckoe OKUIAHHE BBIMTPHINIA B MPSIMOYTOJNBHON urpe ¢ marpuieit C, umeromiei
ueny v. Torma s Toro, 4ToObl 3J1EMEHT x =(x1*,...,x*m)e X Ovbln ONTUMANBHON CTpaTerueil s urpoka A,
HEOOXOIMMO M JOCTATOYHO, YTOOBI JJIst BCAKOTO j =1, 2,...,n 6a3UCHOTO BEKTOpa yG) = (0,...,0,1,0,...,0) nmeno

J

MCCTO HECPABCHCTBO

v<E @, y?) (11.25),

AHAJOTUYHO IS TOTO 4YTOOBI d1eMeHT ¥ =(V 1,...,y n)€Y OBLUI ONTUMAIBHON cTpaTerueit njs urpoka B,
HEOOXOIUMO U JIOCTATOYHO, YTOOBI JJIi BCSKOTO DJIEMEHTa 0a3MCHOTO BEKTOpa xW = (0,...,0,1,0....,0) umeino
MECTO HEPABEHCTBO .

Ex” y) <. (11.26)

[Tokaxkem Termeps Ha OBYX MpUMEpax, Kak MOXXHO NMPUMEHUTH TH YTBEPKIACHUS NJisi BBIUUCICHUS IEH U
orpezieNieHUs] ONTHUMAJIbHBIX CTPATErHil AJis MPSAMOYTOJbHBIX UTP. B kadecTBe Takux MPUMEPOB PAaCCMOTPUM
1
CTpaTeruy JOBJIM Ha YJOUYKY U MUTAHUS PHIObI .

I
I/Iﬂeﬂ IpuMepa B34Ta U3 KHUT'HU Bunbesmca [8], KOTOpAast TAKXKC MOXKCT CIIYKUTb XOPOLINM BBCJACHUECM B TCOPUIO UID.

HpeI[CTaBI/IM Ce6e, 4TO CYIICCTBOBAHUC TAKOI'O BUAA pr6, NMUTAOIUXCA Y MOBECPXHOCTU BOJbI, 3aBUCUT OT
HAIAYHST TPEX BUOB JICTAIOIIUX HACEKOMBIX, KOTOphIE OOO3HAYMM dYepe3 mi;,m; W M3 COOTBETCTBEHHO,
HACEKOMBIC MOSBIISIIOTCS B 30HE 3aXBaTa ¢ yacToTaMu /5n, Sn v n (T. €. HACEKOMBIX M, B 5 pa3 Ooblle 4eM ms,
a HaCEKOMBIX 71; B 3 pa3a OOJIbIIIE YeM 713).

JomycTtum, 4to phibak B TOBUT phIOy A Ha HACEKOMBIX OJHOTO M3 3TUX BHJIOB, HACAXKHUBAS MX HA KPIOYOK.
Torma matpuma crpareruii C J0BIM Ha yAOUYKY U TUTAHUS PBHIO MMeeT cienyromuid Bus (Tadim. 11.1):
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Ta6nuua 11.1. Marpuua crparernii

Crpareruu Pu160j10B MCMOJNIB3YET B KAYECTBE HAXHUBKU

m my ms
m, -2 .0 0
sl " -
= m 0 -6
gg M 0
= om 0 0 -30

Ha ocHoBaHMM M3JI0KEHHBIX YTBEPXKACHUH JOCTATOYHO HAWTHU HEOTPHUIATEIBHBIC YUCHA X/,X2,X3, V1,V2,V3 U
YUCJIO, YIOBIETBOPSIOLIEE CIESAYIOIIUM YCIOBHIM:

x;tx+tx3=1 vty tys=I, (11.27)
v <-2X4, 2y <,
v < -6Xa, -6y, <v,
v <-30x3, =303 <.
3amMeHUM TOCJIETHAE IIECTh HEPABEHCTB HAa paBEHCTBA. Tora nMeem
v v v
XY= ——, XoTV= ——, X3=)3=———. 11.28
=== e ( )
[loxcraBnsis 3Tu 3HaueHus B paBeHcTsa (11.27), nonyunm
v=-— E (11.29)
7
5 5 1
X, =—,X, =—,X; = —. 11.30
1 7 2 21 3 21 ( )
5 5 1
==,y, =—, ), =— 11.31
M 7 Y 1 V3 1 ( )

TakuMm oOpa3om, IeHA UTPBI I PHIOBI OYJET OTPHIATEIHHOW U PaBHOMN o Ona moka3bIBaeT, 4ToO B

KOHIIE KOHIIOB pbIOa OynmeT moiimaHa. I[Ipu 3TOM onmTMMmanbHasi cTpaTerusi ppldaKa COBMAIAET CO CTpaTeTHe
NUTaHUs (TaKKe ONTUMAJIBHOM) PBIOBI M ONTHUMAJIbHAS CTPATETUsl YMEHBIIAET BEPOSATHOCTh OUMKHU PHIOBI B
Ka)KZIOM KOHKPETHOM ClIyd4ae.

Heckonbko ycnoxauM 3anady. [lpeanonoxxum, 4to pbl00JIOB MHOIIA UCHOIb3YET MPUMAHKY M4, KOTOpPAs
MOJKET OBITh IPUHSTA 10 OMIMOKE 32 OJTHO U3 TPEX HACEKOMBIX, HO KOTOpasi BJBOEC YaIlle BHI3BIBAET MOJO3PEHHE
y pb10. Torna marpuua C cTpaTeruil J0BIU Ha YIOUKY U IUTaHUS pbI0 mpumet By tadm. 11.2:

Tab6auua 11.2. Yeaoxuennas marpuua cTpaTermii

Crpaterun P1160710B MCIIONB3YET B KAYECTBE HAKUBKU

m my ms my
= m -2 0 0 -1
& &
E g m, 0 -6 0 -3
= m3 0 0 =30 -15

Tenepb AOCTATOYHO HAWTH HEOTPULATENBHBIC YUCHIA X;,X2,X3, V1,V2,V3V4 U YUCIO V, YIOBIETBOPSIOIINE
CJICYIOIIUM YCIIOBHSIM:

x;tx+tx3=1 Vityatysty=1, (11.27)
v <-2Xq, -y =2y <V,
v< —6X2, -3y4— 6y2 <y,
v <-30x3, -15y4—30y; <.

V<-x;-3x—-15 x3
JleBast cucteMa HepaBeHCTBA TEpEOIpeiesieHa, a mpaBasi HeJoonpeieieHa (B JeBO HEU3BECTHBIX OOJIbIIE,
YeM HEpPaBEHCTB, a B IPaBOM MEHbIIIE). 3aMETUM, YTO €CIIM MOCIIEAHEE HEPABEHCTBO B IPABOM KOJIOHKE
-15y,-30y; < v. OyzaeT BBITIOJHEHO TpHU y3=(, TO OHO OYJET BBIIOJHEHO W MpH BceX y3>(. CiemoBaTensHO,

nojiaras y3 = (), IpaByro CUCTEMY HEPaBEHCTB MOKHO 3aMEHHUTh CUCTEMOM TpeX JTMHEWHBIX ypaBHEHUIM
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V4=2y1 =V, -3y4— 6y, =, -15y4—30y;=v
¢ TpeMsl HEU3BECTHBIMH V', V2, V4. E€ perenue, oueBUIHO, HIMEET BUJT
Tv 2v %

Vi :_anz :_E9y4 :_E'

1
[Toacrarsist momy4yeHHBbIE BhIpakeHus B paBeHcTBO (11.32), roe y; =0, momyunm — EV =1, T. e. IeHa UTpbI

U1 pHIOBI OTpULIATENIbHA U paBHA

10 3
=——=_-= 11.33
15 2 ( )
YTO HCCKOJIBKO MCHBIIIC, YCEM B Hpem:mymeM cnyqae. OI‘ITI/IMaJ'ILHa}I CTpaTel“I/ISI pm6am<1/1 HUMECT BU
7 2 1
=y =y =0y, =—. 11.34
=107 " 107 Y4=1o ( )

I/IBY‘II/IM TCHEPL ONTUMAJIBHYIO CTPATCTHIO IJIA pBI6LI, TaK KakK )3, = 0, TO U X3 = 0, T. €. HACCKOMBIC 113
CJIMIIIKOM OIIaCHbI AJId KHU3HH. Torma M3 cHUCTEMBI YCTBIPEX HCPABCHCTB BLINNAAAOT TPCTHC W YCTBCPTOC,
KOTOPOE€ IIpH X3 = 0 saBisgeTcs CJICIACTBHUEM JIBYX IIEPBBIX (I/IX HOHYCYMMOﬁ). Taxum O6p8.30M, JJIA OIIPEACIICHUSA
X, X2 © Vv UMCCM CUCTEMY TPCX ypaBHeHI/Iﬁ C TpEMA HCU3BECCTHBIMU

X tx)+x3= 1, V= —2X1, V= —6X2,

OTKyJIa
V y
xl = ——’xl =——,
2 6
U, C yueToMm x; = 0,
\VRRY 2
————=——vy=1,
2 6 3
V= —i (11.35)
% .
3HAYUT, ONTUMAIIbHAS CTPATErust sl phIObI paBHA
3 1
X, :Z,xz :Z,x3 =0 (11.36)

3 .
1eHa ke ee B cuty (11.35) paBHa — T. €. coBmanaet ¢ (11.34), 4to, BooOIIE TOBOPS, BRITEKACT U3 OOIICH

TEOPHH.

Mojenu, OCHOBaHHBIE HAa TEOPHUHM WIp, MPEACTABISAIOT COOOW WMHTEPECHBIM, HO MOKa elle HEeJOCTaTOYHO
U3YyYEHHBIH MOJXOJ K PEIIEHUI0 CTPAaTEerM4eCKUX HKOJOTMYecKuX 3aaad. Pa3paborka teopuu mis Oosee
CJIOKHBIX UIp C HeHyHeBOﬁ CyMMOfI " Ur'p MHOT'UX JIML, TAC MCXKY UT'POKAMU MOTYT CO3AaBaTbCA KOAJIUIUHU,
JIOJDKHA HalTH 3¢ (QEeKTUBHOE NPHUMEHEHHME B SKOJIOTMYECKMX NPOEKTAaX, CBS3aHHBIX C IJIAHUPOBAHUEM MU
OLICHKOM PA3JIM4HbIX BO3JACHCTBUN HA OKPYIKAIOIIYIO CPELy.

KonTpoabHble 3a1anus

1. PaccMoTpuM 3amady 00 «ONTHMATbHOM pallMOHE» B ClIy4dae TpeX MPOAYKTOB MUTAHHs (HAmpumep,
XJICOHBIE, MOJIOYHBIC U MSICHBIC TIPOAYKTHI) M TPEX IMOJIE3HBIX BEHIECTB (YIJIEBOJbI, OCNKH, ®KUpbl). L{eHoBoM
BEKTOp C = (c;, ¢z, c¢3) (py0.) mpumepno pasen (10; 20; 50), a Bekrop b = (b;, by, b3) MUHHUMAIBHO
HEOOXOIUMOTO MECSYHOTO MOTPeOJIeHHs MOJe3HbIX BemecTB (Kr) paseH (1,2; 4; 1,5). bynem npeanonarath

0,106 0
TaKXe, 4To MaTpula A = Haif H , HMeeT BUjL A=0,10,4 0,2|.

0 0305

i,j=1,2,

3

Pemmmts 3amauy f;(x)= ZCixi — min NpHu orpaHudeHusix Ax <b, x > 0.
i=1

2. Ilpu Tex xe OrpaHUYEHUSIX PEIINTh 337a4y f>(x) = X, — max .
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3. Pemmth JBYXKpHTEpHAIBHYIO 3amady f;(x)—min, f>(x)—maxX, 3aMeHssi €€ MHUHUMH3AIHueH

112
cynepkputepus f(x)=0f;(x)-(1-0)f>(x). PaccmoTpeTs ciayyan © = 333
4. IIpuBecTH reOMETPUUECKYIO0 HHTEpIpETALMIO 3a1ay 1-3.
5. PaccMoTpeTs 3ajady MOMCKa B Cllydae TPeX pallOHOB M COOTHOIIEHUS «, :a, :a;= 1 : 2 : 3. Haiitn

YCIIOBUSI Ha MapaMeTpsl p;, ps, p3 NPHU KOTOPBIX 3ajada UMEET PElIeHHE B KaXXJAOM M3 PalloHOB, T.e. f; = T,
t,=T, t;=T , u B cy4ae, KOrJa Bpemsl IOMCKA B KaX/I0M U3 pailloHOB OJTHO U TO ke (t; =t = t3 = T/3).

6. HaliTu onTHManbHYIO CTPAaTEerHI0 pPhIOaKa, MUCIONB3YIOUIETO B Ka4eCTBE HAXKMUBKM MYX W JKUBIA, €CIU
MaTpHLa CTPATErMii UMEET BU:

C’I’paTCI'PIH PuiGonos HCIIOJIb3YCT B KaYECTBE HAXUBKU:

MyX m XMBLA 7y
“Eom 0 4

7. HaliTu onTuMasibHylO0 CTpaTeruio ppl0aka, €Ciiv OH JONOJHUTEIBHO UCHOJIb3yEeT UCKYCCTBEHHBIX MyX U
OJieCHY, a MaTpHIla CTPATETuil B 3TOM Cllyyae UMeeT BU/I:

C‘rpa'rer 4370 PriGonos HCNOJNB3YET B KAYECTBE HAXWBKH.

MyX HMCKYCCTBEHHBIX | XuBLA | OnecHy

m MYX my my my

L

& E
E om0 0’ o —4 2

I'naBa 12. CucTteMHBI aHAJIU3 U YIIPABJIECHUE B IKOJIOTUHA
12.1. O0uree npeacraB/jieHue 0 CHCTEMHOM aHAJIU3e

Bonpeku mpeactaBieHUsM MHOTHX SKOJIOTOB, CUCTEMHBIH aHaiW3 HE €CTh KaKOH-TO MaTeMaTH4YecKHil
METOJl M JaKe He TpyIa MaTeMaTHYECKUX METOJOB. JTO CTpaTervus HAYYHOTO MOWCKA, HWCIIOJIB3YIOIIast
MaTeMaTU4YeCKUE METO/bl U MOJENM, HO B paMKaxX CHUCTEMaTH3UPOBAHHOTO HAyYHOIO MOJX0/a K PELICHHUIO
CIOXHBIX TIpoOseM. [lo cymecTBy cHCTeMHBIN aHAIM3 TaKUM 00pa30M OpraHM3yeT Halllk 3HAaHUA 00 OOBEKTE,
41O 00Jerdaercsi BHIOOp HYXKHOM CTpaTerMy HJIM IMpeJCKa3aHus pe3yJbTaToOB TOM WIIM MHOHM CTpaTeruu JUis
MIPUHATHUS OTPENEIEHHOTO pemeHus. [Ipr ncrnoap30BaHWM CUCTEMHOTO aHAINW3a B PEIICHUM TPAKTHYECKUX
3aja4 MOXxHO, cienys JDx. [xepdepcy [12], Biaenuts cemb 3tanos (puc. 12.1).

12.2. OcHOBHBIE 3TAaNbI CHCTEMHOI'0 AHAJIHU3A

OO6cy M KpaTKo KaXKAbIA U3 ITHX ITAIOB.

1. Bvibop npobaemvl

JlaHHBIA 3Tan TpeaycMaTpuBacT BHIOOP MPABWIIBHOTO METO/A WCCICIOBAaHUS I PEIICHHS aKTyaTbHOM
IKOJIOTHUYECKON TpobsieMbl. Kak mOKa3pIBaeT OMBIT, HA MPAKTUKE YacTO HE YYUTHIBAIOTCS CYIICCTBCHHBIC
MPAKTUYECKHE aCHEeKThl KOJIOTUH, C OJHOW CTOPOHBI, a C JIPYrol — psAl MPEeACTaBICHUI 00 3KOIOTUYECKUX
mporeccax HAacTOJIBKO MIMPOKO pPACIpOCTPaHEH, YTO HMX MOXXHO HCIOJNIB30BaTh 0€3 JOMOJHUTEIHHBIX
obocHoBanuii. [loaTOMy, C OJHON CTOPOHBI, MOXKHO B3AThCA 3a pEIICHHE MPOOJIEMBbI, HE MOArOIIeCs
CHCTEMHOMY aHallu3y, a C JPyroidl — BbIOpaTh mpoOieMy, KOTOPYI0 MOXKHO 0ojiee SKOHOMHO PEIIUTh, HE
UCTIONB3Ysl BCIO MOIIb METOJOB CHCTEMHOIO aHanu3a. Takas JABOWCTBEHHOCTb IEPBOTO ATama JelaeT ero
KPUTHYECKHUM JUIS ycriexa (WIH Hey1aur) BCETO UCCIICIOBAHMSI.
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BeiGop npobnems!

MNocTaxoeka 3agauv
—P1| W OrpaHudeHune cTeneHu
- > ee CNOXHOCTW ~ ||l€----- ,

. )
i )
' T 1
1 I
H '
' '
' |

YcraHoeneHue nepapxumu
uenen n 3apay <

BbiBop nyTeit pewenns ||
3apav <

P iy

........ MoaenupoeaHue

v

OueHKa BO3MOXHBIX
crparervi

»|| BHeapexne pesynbTatos

- Puc. 12.1. Cxema cucmemnoeo anasusa 04s peutenus
npaKmuMecKux 3K0a02uMecKux 3ada4

2. Ilocmanoska 3a0ayu u o2panuyerHue cmeneHu ee CJlOHCHOCMU

Kak Tonmpko cyiecTBoBaHHE MPOOIEMBI OCO3HAHO, TPeOyeTCsl YIPOCTUTH 3a7ady HAcTOJNBKO, YTOOBI OHA
uMera Mo BO3MOXKHOCTH aHAJIMTUYECKOE pEeIlleHHE, COXpaHss B TO e BpeMs BCE T€ 3JEMEHTHI, KOTOphIE
JIOMYCKAIOT COJIEPIKATEIbHYI0 MPAKTUYECKYI0 MHTEPIPETAINI0. ITO TOXKE KPUTHUECKHM dTam, XapaKTepPHBIM
JUTsL JII00OTO0 CHCTEMHOTO HCCIIEOBAaHUs, HA KOTOPOM YCIEeX WM HeyJada BO MHOTOM 3aBUCAT OT TOHKOTO
PaBHOBECHS MEX]y YIIPOIICHHEM U yCIOXHEHUEM — PAaBHOBECHS, IIPU KOTOPOM COXPaHEHBI BCE CYIIIECTBEHHBIC
CBSI3H C UCXOAHON MPOOJIEMOI U MTPHU 3TOM MOKHO MOJTYUUTh pelIeHHe, MoAJalonieecs] KaueCTBEHHOMY aHAJINU3Y
Y UMEIOIIee HATJIAIHYI0 HHTEPIPETAIHIO.

3. Vemanoesnenue uepapxuu yenetl u 3a0au

[Tocnie mocTaHOBKY 3a7]aui M OTPAHUYCHHUS CTETICHH €€ CIOKHOCTU (KaK MPaBHIIO, Pa3yMHOTO YIIPOIICHHS)
MOXKHO MPHUCTYMNAaTh K YCTAHOBJICHMIO LieNeil U 3a1au uccienoBaHus. OObIUHO LIETH U 33aJ1a4M BHICTPAUBAIOT B
HEKOTOPYIO IIeMOoYKy (00pa3yloT HUepapXHio) IO CTEMeHH WX BO3MOXKHOCTH, MPU ITOM IPOU3BOIAT
nojApaszaesieHne (JIeKoMIo3uinio) [44] OCHOBHBIX 3a7a4 Ha psz Oosee MpocThIX (BTOpPOCTENEeHHBIX). OqHaKo
3]1eCh CIeAyeT UMETh B BUAY, YTO 3a/Ja4, BAXKHBIC C TOYKH 3PEHUS MONTYYCHHUS] HAYYHOU HH(POPMAIINH, B PsIe
Clly4aeB JOBOJBHO c€JAa00 BIMAIOT HA BHJ pEIHICHUN, NPUHUMAEMbIX OTHOCHUTENIBHO BO3JEHCTBUS Ha
9KOCUCTEMY U YIpaBieHus ero. [lo3ToMy yCTaHOBIEHHE MPUOPUTETHOCTH TE€X WJIM HWHBIX 3a7a4 B
MepapXHUeCKOl LEMOYKe — OJJHA U3 LIEHTPAJIbHBIX MPo0JIeM CUCTEMHOro aHainu3a. OCOOEHHO ATO MPOSIBIISIETCS
B CHUTyallMH, KOTJa HCCJIEeIOBaTeNlb 3aBEIOMO OTrPAaHUYECH ONPEJCICHHBIMU (opMaMu YMPaBICHUS H
KOHIEHTPUPYET MAKCUMYM YCWIMM Ha 3aJadyax, HENOCPEJACTBEHHO CBS3aHHBIX C CaMHUMHU 3KOJOTHYECKHUMHU
IIpoLIECCaMH.

4. Bvibop nymeil peutenus 3a0ay

Ha nganHoM »Tame MOXHO BhIOpaTh HECKOJBKO MyTel pelieHus: mpobieMbl. B o01ieM ciydae ecTecTBEHHO
UCcKaTh HauOoiiee 0Olllee aHATUTHUECKOE PEIICHHE, MOCKOJIbKY 3TO IMO3BOJIMT MAaKCHUMAJIbHO MCIIOJIb30BATh
pe3yNbTaThl UCCICIOBAHUS AaHATIOTUYHBIX 33/7a4 M COOTBETCTBYIOIIUI MareMmarudeckuil ammapat. [Ipu stom
BBIOOP CEMENCTBa, B paMKax KOTOPOTO NMPOBOJUTCS MOUCK aHAIUTUYECKOTO PEIIEHHUsI, BO MHOTOM 3aBUCHUT OT
CHeIHaluCcTa 0 CUCTEeMHOMY aHanu3y. Kak mpaBuiio, aHaIMTUK pa3pabaThiBaeT HECKOJIBKO aIbTEPHATUBHBIX
pelIeHuii U BRIOUpPAeT U3 HUX TO, KOTOPOE JIydIlle MOIXOAUT JUIsl UCCIIeyeMON 3aJauH.

5. Mooenuposanue

[Tocne TOro kak mpoaHAIU3UPOBAHBI TMOAXOASIINE aIbTEPHATHBBL, TMPHUCTYMAIOT K BaXXHOMY JTaIy
MOJICTTUPOBAHUS CIIOKHBIX JUHAMUYECKUX B3aUMOCBSI3EH MEXKIY Pa3IMYHBIMU aCTEeKTaMH MpoOiIeMbl. 31ech
ClleyeT OTMETUTh, YTO MOJEIUPYEMBIM IIpoleccaM, a TakKe MexaHHu3MaM OOpaTHOW CBSI3M MpHUCYIla
BHYTPEHHSISI HEONPEJCIICHHOCTh, YTO 3HAUUTENBHO YCIOXKHSAET MOHMMAHME KAaK CaMOW CHCTEMbI, TaK H
BO3MOXXHOCTEH €€ ynpaBIsieMOCTH.
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6. Oyenka 603M0*CHBIX cCpame2utl

Kak Tonmpko MopjenmupoBaHWE IOBEACHO IO CTAaWH, HAa KOTOPOM MOJENh MOXHO (IO KpaiHed wmepe,
MPEeIBAPUTENILHO) HCIIOJIb30BaTh, HAYMHAETCS JTall OICHKM MOTEHIIMAIBHBIX CTPATETHH, MOJYYCHHBIX U3
Mozaenu. B Xoze OueHKH HccienyeTcsi 4yBCTBUTENBHOCTh PE3YJIbTaTOB K JOMYUICHHSIM, CHAEJIaHHBIM IPHU
MocTpoeHuu mojenu. Eciam okaxkercs, 4TO OCHOBHBIE JOIMYLIEHUS HEKOPPEKTHBI, BO3MOKHO, MPHUIETCS
BEPHYTHCS K ATy MOJEIUPOBAHUS U CKOPPEKTHUPOBATH MOJIEIIb.

OOBIYHO AITO CBSI3aHO C HCCIEIOBAHUEM MOJEIHU Ha «YYBCTBHTEIBHOCTB» K TEM acleKTaM MIpoOJieMBbl,
KOTOpbIe ObUIM HCKJIIOYEHbl M3 (OpPMaTbHOrO aHaiM3a Ha BTOPOM JTale, KOrjJa CTaBWIAach 3afada H
OTpaHUYUBAJIACH CTENIEHb €€ CI0KHOCTH.

7. Bueopenue pe3yiomamos

3aKTIOYUTENBHBIN 3TAll CUCTEMHOTO aHallM3a MPEeCTaBisieT co00i MpUMEHEeHHe Ha MPAKTUKE Pe3yJbTaToB,
MOJIyYeHHBIX Ha NpeAblAyIIuX 3Tanax. Eciu uccrienoBaHHe MPOBOAMIIOCH MO OMUCAHHOW BBIIIE CXEME, TO
Iary, KOTOpbIe 71l 3TOT0 HEOOXOAUMO MPEANPUHSATE, OyAyT TOCTATOYHO OYEBUAHBI. B TO ke Bpems Kak pa3
Ha TOCJEIHEM JTale MOKET BBISIBUTHCS HEIMOJIHOTAa T€X WJIM MHBIX CTaJAud WIM HEO0OXOJUMOCTh HX
MepecMoTpa, B pe3ysbTaTe 4Yero MPUAETCS CKOPPEKTUPOBATh MOJENIb M CHOBAa MPONTH KaKWe-TO U3 YxkKe
3aBEpUICHHBIX TAIOB.

12.3. KoMIiekcHAasl cxeMa CHCTEMHOI0 aHAJIN3a

[TockonbKy CHCTEMHBIN aHAIM3 TMPEACTABISAET COOON OMpENeNCHHBIM CIOCO0 MBINIJIEHUS, TO TEpEeUeHb
9TaIoB JIOJKEH PACCMATPUBATHCS KAK HEKOE PYKOBOJCTBO K AeUCTBUIO. e Takoro MHOro3TarHoro noaxoaa
COCTOMT B TOM, YTOObI IOMOYb BHIOpaTh MPAaBUIBHYIO CTPATErHIO JI PELICHUS MPAKTUYECKUX IKOJIOTUYECKUX
3a1a4. A 3a7auu 3TH, KaK [paBWIO, KpailHE CIIOKHBI, I0ATOMY UCHOJb30BaHME DOBM sBisercs xapakTepHOU
0COOEHHOCTBIO COBPEMEHHBIX CUCTEMHBIX UCCIIEIOBAaHUM.

CrpyKkTypa CUCTEMHOT'0 aHaJIM3a HallpaBJeHa Ha TO, YTOOBI COCPEIOTOUUTD IVIABHBIC YCUIIUS HA CIIOKHBIX H,
KaKk [paBWIO, KpPYMHOMACIITaOHBIX MpoOieMax, He MOAJAIOUIMXCA peUIeHHI0 0ojiee  MPOCThIMU
HCCIICZIOBAaHUSIMH, Hamnpumep, HaOJIIOJCHHEM WM HPOCThIM SKCIepuMeHTHpoBaHueM. KomruiekcHas cxema
CHUCTEMHOTO aHaJIU3a MpUBeAeHa Ha puc. 12.2.

Ecnu MBI BepHEMCsl K MpeblIy UM naparpadam JaHHOU I1aBbl, TO 03 TpyAa OOHAPY UM 3JIEMEHTHI 3TOU
CXEMBI MPU PACCMOTPEHUU TEX WM MHBIX MOAXO/]0B, HAIPUMEDP, YCTAHOBJICHHUE UEPAPXUHU Lieel B 3aj1ade 00
ONTHMAJIbHOM pAallMOHE TMTAHWSA, AaHAJIU3 UYBCTBUTEIBHOCTH B 3aJadax JWHAMUKHM TONYJSALHUA H
HEOOXOUMOCTh B CBSI3M C ATHUM PACCMOTPEHMSI CTOXAaCTUUYECKHX MOJIENEH, OLIEHKH BO3MOXHBIX U BBIOOD
ONTUMAJIbHBIX CTPATETUH U T.1.

CucTeMHLIN aHann3 8 3KONOruu
e —

Koxuenuum v onpegenenxue
> Moaenu ¥ maTemaTuka

“—> [uHamnueckue mogenu

T~ Marpuudbie Mmogenu
> CroxacTuyeckue Moaenu
[—> MHoromepHble moaenu

- Le> OnTumusaumoHHbie apyrvue moaenv
> [lpouecc MOAenupoBaHus
> Pone 3BM

Puc. 12.2. Komnaerxcnas cxema cucmemnozo anasusa
6 IKoa02uN

Tem He MeHee psa BONPOCOB HE HAMIEN OTPaKEHUS B NpeAbAymMX maparpadax. A HWMEHHO, Bce
9KOJIOTUYECKHE BO3JCHCTBUS — JUHAMUYECKHE, T. €. 3aBUCAT OT BPEMEHHU U IMOCTOSIHHO M3MeHsIoTcs. boiee
TOTO, B3aUMOJCHCTBUS YaCTO HMMEIOT OCOOCHHOCTb, HA3bIBAEMYI0 B TEXHHKE «OOpaTHOW CBS3bIO», T. €.
XapaKTepU3YITCs TeM, UTO HEKOTOpbIe 3(h(EKThI MpoLiecca BO3BPAILIAIOTCS K CBOEMY HUCTOYHMKY, B pe3yJbTaTe
gero 9T 3(P(EKTh YCHIMBAIOTCS WX BHAOU3MEHsI0TCS. OOpaTHBIE CBS3U OBIBAIOT TOJOKUTEIBHBIMHU
(ycunienue >¢dexra) wim orpunateabHbiMu (ocnadienue 3¢gdexra). C MoaEIsIMU TaKOTO TUIA TO3HAKOMHUMCS
nanee.
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12.4. 3apaya ynpaBJ/jieHUs1 BOAOXPAHWJINIIEM

Bonnpie cucTeMbl HCHONB3YIOTCS MAJS OPOIICHHsS, MPOU3BOACTBA AJIEKTPOIHEPTHH, BOJIOCHAOKCHUS,
KOMMEpPUYECKOro pbIOOJOBCTBA, Kak MecTo uisi oTAbixa W T.0. C TakuM pa3HOOOpa3HbIM XapaKTepoM
OKCIUTyaTaliuu peCypCoOB IMOYTH BCCraa CBA3aHO CTOJIKHOBCHHUC PA3JIMYHBIX MHTCPCCOB, YTO B CBOKO OUCPCIb
MOPO’KJIA€T MHOXKECTBO pa3IUYHbIX IpobsieM. Kak cpaBHUTH, Harpumep, MKy coOO0M pa3iuyHble CTpaTeruu
ynpasnenus? Wnu: kak oJlHa U Ta K€ CTpaTerusi OJaronpusTCTBYET OJHOW IpyIIe MOJb30BaTeNeii U HAHOCUT
yaapsl Apyrum?

Haunem c Gonee mpocToif 3aaun — ynpaBieHHUs BOJOXPAHWIMIIEM, T. €. C HAKOIUICHHs ONPEIEICHHOTO
3amaca MpPecHOM BOJIbI M TAKOTO YIPABJIEHUS 3TUM 3alacoM, YTOOBI HAMIyYIIUM 00pa3oM yAOBJIETBOPSIIMCH
NOTPEOHOCTH B MPECHOM BoJie. BriOepeM Tak:ke HEKOTOPBIM MEpUOJ BPEMEHH, JUIsi KOTOpPOro OyaeM periath
3a/1auy yIpaBJeHUs, TyCTh 3TO OYJIeT S-IETHUN TIEPHO/I.

Wtak, Hac MHTEpecyeT BeIMunHa X' — 3amac BOJbl B BOJOXPAaHUIMILE B MOMEHT BPEMEHH ¢ U €€ U3MEHEHHE C
TEUeHHEeM BpeMeHU. Bpimenum ¢daktopbl (Ipekae BCEro MpPUPOIHBIE), KOTOpPbIE OKAa3bIBAIOT BIIMSHHUE Ha
BCIIMYHUHY X N

" [PUTOK MO peKe, Ha KOTOPOH MOCTPOEHO BOIOXPAHMIIHILE, KOTOPhI 0003HaYNM depes R';

* IOMOJIHEHHE 3aMaca BOJbI 3 CUeT GOKOBOH IPUTOYHOCTH — B';

* BEINAJEHUE OCAIKOB Ha IIOBEPXHOCTh BoAoXpanunuia — O';

* JCIapeHye BOJbI C HOBEPXHOCTH BOAOXPAHMIHIIA — /';

= (UIBTPALMS BOIBI B HIKHEM CTBOPE BOIOXPAHHMIAIA — F.

[Tomumo 3TOTO €cTh U (HaKTOPHl AHTPOIIOTEHHOTO MPOUCXOKACHUS, U3 KOTOPBIX AJIsi MPOCTOTHI BBIICITHM
JBa!

" BOJIa PACXOYETCs Ha HYK/IbI CEILCKOTO X034iicTBa — S’ M KOMMYHalbHOE BoJocHabkeHne — K

" YyacTh BOJbI MPOIMYCKAETCA Yepe3 IIIOTUHY Jablie 1o peke — P,

EctecTBeHHO mpenmnonaratb, 4TO 3amac BOAbl B BOJAOXPAHWIMILE HE JOHKEH CTAaHOBUTHCS MEHBIIE
HEKOTOPO MUHUMATbHOU BETUYUHBI Xyin, HO U HE JTOJDKEH MPEBBIIMIATh 00HEM BOJTOXPAHIINIIA Xppax < V'

CxeMaTnuecku TUHAMUKY 3araca BOJbl B BOAOXPAHWIHILE MOKHO MPEJICTABUTh TaK, KaK MOKa3aHO Ha PUC.
12.3.

Buinagexue
0CaaKoB >
;
MpuTok BoAGI 3anac soabl |
eKe
A
bokoBan L) Pacxoa soabi
NPUTO4HOCTD uepes NAOTUHY

Puc. 12.3. Cxema npoyeccos, onpedessiowux 3anac 600bi 6 Godoxpanuauue
(CTpEJIKM yKa3biBaIOT HaMpaBJIeHHE NOTOKOB)

Crenyromuii BOnpoc, KOTOPbIii HEOOXOIMMO PEINTh, KACAE€TCsl BEIMYMH 3TUX (PaKTOPOB, UX U3MEHEHUI BO
BpeMeHHU. [lycTh M3BECTHBI psabpl HAOIIOACHWUH CPEAHENOXOIHBIX BEIMYMH CTOKA (BBIIIE BOAOXPAHMIIHUINA),
OCaJKOB B pailoHE BOJOXpaHWIMINA M OOKOBOM npuToyHOCTH 3a mnpeabiaymue 20 ner. EctecTBeHHO
Tpeanonararh, YTo U3MeHeHHe 3TuX Benuuud R', O' u B' B 6nmkaiimme 5 neT 6yaeT NpOUCXOAUTh IPUMEPHO
TakK e, Kak ¥ B npeasiaymue 20 JeT, T. €. UX MOXKHO IOJIOKUTh PaBHBIMU CPEJHUM 3HaueHUsAM 3a 20 jet:

t _ 1 % t

RIT) = ;R (7), (12.1)
t _ 1 < t

0'(1) = ;0 (7), (12.2)
t _ 1 & t

B'(T)=; ZI:B (7), (12.3)

rne7=1,2,3,4,5.
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JIpyruMu CIIOBaMH, MOXHO cyuTaTh BenuuuHbl R, O' u B' 1eTepMUHMpPOBAHHBIMH, OJHAKO UIS MX
orpezesieHus] MOKHO ObLIIO Obl MPUMEHHUTD U CTATUCTUYECKUE METO/IbI, ONMCaHHbIe B TI1. 10.

[lepeiinem k mpoleccam pacxoJoBaHUs BOAbI, OJMH U3 HUX — HcnapeHue. C J0CTaTOYHOM TOYHOCTHIO
MOXHO cuuTath, uro I' = D', rne D' — neuMUUT BIaKHOCTH, KOTOPHIA MOKET OBITh PACCUUTAH TaK Ke, KaK
BeIpaxkeHus (12.1)—(12.3) no ganaeiM HabmoaeHMA. Toraa

I'=aD', (12.4)

T/I€ 0. — YMIUPUYECKUN KOIPPUITUESHT MPOMOPIUOHATEHOCTH.

Janee, o0beM Boabl F', KoTopas HPOMHILTPOBBIBAETCS B HUKHEM CTBOpPE BOJOXPAHHIIMINA,
MPOIMOPIMOHANIbEHA 00BEMY BOABI B BOJIOXPAHWIHUIIIE, T. €.

F = kX, (12.5)

rae k — sMmupudeckuii KOd(pQGUIIUEHT MPOMOPLUHUOHATEHOCTH, COOTBETCTBYIOIIUN OIPENCICHHOMY THITY
TpyHTa.

Pacxox BOfbl uepes3 IIOTHMHY P — BelMYMHA peryaupyemas. PerynmpyeMbIMH BeIMUMHAMH SBISIOTCS
BenuuKHbI noTpebnenns S’ u K, koTopsie cymMmmapHo 0603HaunM uepes O, T. e.

O=85+K (12.6)

Wrak, mocie paccMOTpeHHs BceX IMpolueccoB (HOpMHUpPOBaHMS BOJbI B BOIAOXPAaHWIMILE MOXKHO 3alHcaTh

3aKOH COXPAHEHUS MaCChI BOJIBL:

X =x'+y'-7 (12.7)
rae
Y=R+0+B, (12.8)
Z=I+F+P+(Q. (12.9)

OTH ypaBHEHMsI 4acTO Ha3bIBAIOT ypasHeHusmu Oanaxca. 3ajaBasi yCIOBHA HAKOIUIEHUS M PacXOJ0BaHMS
BOJIbI U pelllasi ypaBHEHUS! BOAHOTO OanaHca, MOYKHO MOJIYYHUTh OTBET Ha MOCTABJICHHBIM BOMPOC: YeEMY pPaBEeH
3amac BOJbI B BOJAOXPAHWJIMILE B KaKIbIi MOMEHT BpPEMEHM f. BlOK-cXema COOTBETCTBYIOIIEIO pacdera Ha
OBM npuseznena Ha puc. 12.4.

OcHoBHbIE NEpEMEHHbIE U NapamMeTpbl 3ajauun
Onucaxue

v

Bsoa HaudanbHbix AaHHBIX
¥ NapameTpoB MOAENY

L 2

BBOA CUCTEMHBIX COCTaBAOWMUX
1 BPEMEHHLIX PAAOB BHELWHNX haKTopoB

v
BHewHune dakTopbi
v
PacueT ucnaperus u punstpayuu
v
Boanwiit 6ananc | [P ng:g :::m:e
2
BoaHuit 6anawc |
Y
Mevatb

Puc. 12.4. Baok-cxema pacuema 600nozo 6aranca na IBM

[TpokoMMeHTHpYEM 3HAYEHUSI OTAETbHBIX (ParMEHTOB IIPOTrPAMMHBIX OJIOKOB.

brnokx «Buemnue QaxkTopb» ¢ maroM B OJUH MECAI MPOTHO3UPYET 3HAYCHHS BHEIIHUX (DaKTOPOB IO
3aJlaHHBIM BPEMEHHBIM Psi/IaM.

CJIGIIyIOH_II/Iﬁ 6.]101(, HUCIOJIb3YysA MPOTHO3HLIC 3HAYCHHA BHCUIHUX (baKTOpOB, OCYHICCTBJISACT BBIYUCIICHUC
BOJIbI, MCTIAPUBIICHCS W MPOPUIBTPOBABIICHCS W3 BogoxpaHwiuiia. biok «Bomubiii 6amanc I» Beruauciser
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3arac BOJIbI, KOTOPBIM ObLT OBl B BOJOXPAHWIHIIE B OTCYTCTBHE MPOMBIIUICHHO-TIOTPEOUTEIBCKUX (PaKTOPOB
HCITOIL30BaHMUS BOJKI.

BHOK ((I[OHyCTI/IMBIe CTpaTGFI/II/I» OLICHUBACT KOJINYCCTBO BOJbI, HOTpCGJISIeMOfI B TCUCHHUC MCCiAlla CCIIbCKUM
XO3UCTBOM M KOMMYHQJIbHBIM BOJOCHaOkeHHeM. B Omoke «Boxwbeiii Oamanc II» mpoBogutcs
COOTBeTCTBYIOH_IaSI KOppCHHLII/IH KOJIMYECTBA BOJbI B BOZ[OXpaHI/IHI/IH_Ie C y‘-IeTOM aHTpOHOFeHHOFO (I)aKTopa.
Bapbupys komudecTBa BOJbI, MOTPEOIIIEMON BOIOTIONB30BATEIISIMHI, MOYKHO ITyTEM YHCICHHBIX SKCIIEPUMEHTOB
COCTaBUTH MPOTHO3 BOJIOTOJIB30BAHMS U HA €70 OCHOBE OCYIIECTBIISITH BBIOOP CTPATETUN HA MPAKTUKE.

12.5. YupasJ/ieHue BOJIHOMH CUCTEMOM

PaccmorpuMm Teneps Gosiee CIOXKHBIA IMpUMEp yIpaBieHHs BOAHOM cuctemoii [50], B koTopoil yuteno 12
IIEPEMEHHBIX: €MKOCTh TPEX BOJOXPAHWIMII, MOIIHOCTH ABYX 3JEKTPOCTAHIMH, pacpeleseHue padodei
€MKOCTH M MEpPTBOro 0O0beMa B BOJOXPAHWJIMIIE, MUTAIOMIEM OJHY M3 JJIEKTPOCTAHLMUH, pacrhpeieieHue
PE3EpBHOI CHCTEMBI JUIsl PEryJIMPOBAaHUS MIABOJKOB B TPEX IPYIMX BOJOXPAHWIMLIAX U €XKerojHas Tpedyemas
OTJ1a4ya BOABI AJI1 UPpUTallMU U 3HEpreTUKU. CTPyKTypa 3TOM CUCTEMBI IPECTaBlIeHa Ha puc. 12.5.

Beenem cnenyromue 0603Ha4eHuU:

E,(y,) — BanoBas npuObLIb B {-M rofy, MOJydaeMas IIpH ONPENEIEHHOM CTPaTery yIPaBICHUS PeCypcaMu

KakKk (1)YHKLII/I$I oT BeKTOp-(I)YHKL[I/II/I Y., KOMIIOHCHTaMH KOTOpOf/'I SABJIAOTCA Pa3JIMYHBIC (I)aKTOpBI, BIMAOIIKUEC HaA

BEITUYMHY MPHOBLUIN: 3alPOCKTUPOBAHHBIC MapaMeTPhl B cuUcTeMe JamM0, TypOOTeHepaTopoB U OPOCUTEIBHBIX
KaHAaJIOB U T.]I.;

M ,(x) — 3aTpatbl, CBSA3aHHBIE C SKCIUTyaTallued, pEMOHTOM MJIM 3aMEHOH 00OpYyIOBaHUS B #-M Iojy, Kak

(GyHKIMA OT BEKTOP-(PYHKLUHU X ;

Bopaoxpannnuiye
B

TMaAPO3INEeKTPOCTaHUMA
B

Boaoxpannnuwie
A

Y
Ya

Opoutaeman
nnowanb

A

4
BogoxpaHunuiie £
D . Sm——
MapoanekTpocTaHums

Mnowaab,

noaBepXeHHan
onacHoCcTH
3aTonsieHuA

Puc. 12.5. Cxemamuuecxoe uzobpaxcenue
cucmemui 6OOHBIX pecypcos

Kx — mepBoHaYallbHbIC KANUTAJIOBIOKECHHSI HAa CO3JIaHUE CUCTEMBI BOJHBIX COOPYKEHUW U TMOJATOTOBKY
o0opytoBaHuUs.

BxuiagpiBasi JeHbIHM B Kakoe-IuOO MPEArpuaTUe, CIEAyeT CPaBHUTH J0XOJ, MOJIyYaeMbli MPHU Pa3IHYHBIX
BapHUaHTaxX TOJHUTUKHU, C JJOXOJOM, ITOJy9aeMbIM OT BJIOXKECHHUSI TOH jK€ CYMMBI JIeHEeT B OaHK TOJ| €KETOIHBIN
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MPOLIEHT. YUUTHIBas (POPMYITy CIOXKHOTO MPOIICHTA, T. €. UCTIOIB3YS JUCKOHTHBIM MHOXKHUTEIb o MOJTYy4YUM
+r

CJICAYIOUINE BBIPAXKECHUS JUISI SKOHOMHUYECKON 3((PEKTUBHOCTH MHOTOIENIEBOW CHCTEMBI BOJIHBIX PECYpCOB,
IKCIUTyaTUPYEMOU B TeueHue 7 JIeT:

C Et(yz)_Mz(x)
pury a+r)

R=

—K(x), (12.10)

—

rae y, =y, X =X
Anamusupys Gpopmyny (12.10), 3aMeTuM, 4TO MOCKOJBKY B 3HaMeHaTesle cTouT BenwumHa (1+7)", BKiIas

Ey) - My(x) B R oka3pIBaeTCsl T€M MEHBIIINM, YE€M TO3KE MOJaydeHa NMpuobUib. OTCloma ciaeayeT, YTO HEeT
HUKAKOT0 CMBICJIa COXPAHATh PEeCypChl sl OyIylIero ¥ 4YTo ONTUMAIbHOM Bcerna OyaeT NOJUTHKa Haubosee
MHTEHCUBHOW SKCIUTyaTalluu PecypcoB 0e3 4pe3MepHOro yBEIMYEHUsS BeIMYUHBI M,(x). [pyrumu cioBamuy,
ypaBHeHue (12.10) onpaBabIBaeT yHUYTOXKEHHUE BCEX €CTECTBEHHBIX PECYPCOB B MAKCUMAJIbHO KOPOTKHUH CPOK,
OTPaHUYEHHBIN JINIIb 3KOHOMHUYECKUMHU U TEXHOJIOTMYECKUMH BO3MOXKHOCTSIMU. ECTECTBEHHBIN ITyTh — BBECTH
Hapsany c¢ ypaBHeHueM (12.10) orpanuvenust (rpaHuUYHbIE YCIIOBHS), YTOObI HMCKIIIOYMTH CIy4ad, KOTJa
€XKEroJHO M3BIMAEMOE KOJIMYECTBO PECYPCOB J[AHHOIO THWIIA IMPEBBIMIAET BEJIWYMHY HX MAaKCUMAaJIbHOM
BEJIMYUHBI, COXPAHSIOUIEH YCTOMYMBOCTh BCEM CHCTEMBbL. 3aMETUM, YTO 3TH OTPAHUYEHUS — MOCTOSIHHBIN
MCTOYHUK KOH(IMKTOB BCEX 3aMHTEPECOBAHHBIX TPYIII MTOJIb30BATENEH.

OMHOBpPEMEHHO MOXXHO Y4YeCThb M HKOHOMHMYECKHE, M OMOJIOrndyeckue (aKTOpbl, €Cld BBECTH MEpPBbIC
HEIIOCPEACTBEHHO B MOKa3aTesb R, a BTOPbIE — B TPAHUYHBIE YCIIOBHUS.

PaccMoTpuM cHauana meton oneHkd GyHKimu E,(y,). Bo MHOTUX ciydasx MpUOBUTP MOXXHO PAacCUUTATh
HEMOCPEACTBEHHO B JICHE)KHBIX €IWHULAX. EXErogHell J0X04 OT OpOLIEHUs 3€Melb, IOCTPOMKHU
3JIEKTPOCTAHIIMI WIIH IJIOTUH MOYKHO OINPECIUTh, HAW/I1 TAKUE 3JIEMEHTHI BEKTOPA );, KaK:

V1 — ypoxai, CoOOpaHHBIN ¢ OpoIaeMOol TUTOIAIH;

V2 — KOJIMYECTBO AJIEKTPOIHEPIHH;

V3 — yuiep0, NpUUUHAEMbII aBOJKAMH, KOTOPOTO YJaloch M30exaTh B pe3yjbTaTe MOCTPONKHU IUIOTUH, U
T.J.

Jlanpiie MOXKHO BBIYMCIIUTBH MOCPEICTBOM MojenupoBaHusi Ha OBM 10X0JHOCTh pa3iuyHBIX YJIEHOB B
TeueHue 7 JIeT C HCIONb30BaHMEM ToKaszareiass R. 3areM BBIOpaTh MPOEKT, KOTOPBIM COOTBETCTBYET
MaKCHUMaJbHOMY 3HAQUEHHI0O R W COBMECTUM C TPaHUYHBIMHM YCIOBHUSMH (OTpaHMYEHUSIMH); MOCIEIHHE
JTUKTYIOTCSI HEOOXOAMMOCTBIO COXPAaHEHHS €CTECTBEHHBIX PECYPCOB M KEJaHHEM HCIIONIb30BaTh UX HE TOJBKO
JUTSl TIOJTYYEHHMSI SJIEKTPOIHEPT NN UJIU OPOILEHMS, HO U JUIsl OPTraHU3aLMU OT/IbIXa HACEIICHHUSL.

Paznuunble criocoObl MareMaTHMYeCKOro aHaIM3a U MOJEIHMPOBAHUS PAacCMATPUBAEMON BOJHOW CHUCTEMBI
oncanbl B pabore Maaca [50], B KOTOpOH IEpeYHMCIICHbl OCHOBHBIE 3Tallbl HCCIIeIOBaHUs. B pe3ynbrare
WCCIIeZIOBaHMs ObUIa co3JlaHa MporpaMMa Jjisi MOJEIMPOBAHUS 3TOW CIOXKHOW CHUCTEMBI. DTO CIEIYIOLIHE
JTaIbI:

1. Buauane OblTa cXeMaTH4YEeCKH ONHMCaHA CTPYKTypa CHCTeMbl B wLenoMm (puc. 12.5) u HaiijeHsl
AQHAJIOTUYHBIE CIY4Yard OJHOIO BOJOXPAHWIIMIIA MATEMAaTUYECKUE YPABHEHUS, YCTAHABIMBAIOIME BHYTPEHHUE
(YHKIIMOHATILHBIE CBSI3U MEX/TY OT/AEIbHBIMH €€ YaCTSIMU. DTH B3aMMOCBSI3U TAKOBBI:

3asucumvie nepemenmbvie He3zasucumvle nepemennuvle
[Tpu6sbLib, NOTyUyaeMas OT UppUraluu ObecniedeHHast rooBas 0TJa4a BOJbI AJIsl UPPUTALIUN
KamnuTanpHble 3aTpaThl HA CTPOUTEIBCTBO VYcTaHoBIIEHHAs! MOIIIHOCTD 3JIEKTPOCTAHIIHHA
UPPUTALMOHHBIX COOPYKEHUH, paclpeieIMTeNIbHbIX ~ EMKOCTh BOAOXpaHHUIIUILA
CUCTEM U HACOCHBIX CTaHIUU Pacxons! BoabI
KanuransHble 3aTpaThkl Ha CTpOUTENIbCTBO JlaHHBIE O CTOKax BOJbI BO BCEX YACTIX CHCTEMBI,
TUIPO3JIEKTPOCTaHIIMM MOJTyYeHHbIE OCpeIHeHNeM HabmoaeHuH 3a 60 et

VYiep6, npuiarHAEMbIi TaBOKAMHU
KanuransHble 3aTpaThl

2. beutn 3anmanbl mpaBuiia paboThl cucTteMbl. B wacTHOcTH, ¢ (eBpans mo aBrycT cuctema paboTaer
CJICAYIOUIMM 00pa3oM:
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BOJIa BBINyCKaeTcs U3 BoaoxpaHwmia C 10 Tex mop, Mmoka He OyAeT JOCTUTHYyTa 3aJaHHas OT/aaua,
COOTBETCTBYIOIIAsl TMPEAEIHHON MPOMYCKHOW CMOCOOHOCTH cTaHmuu G, wim Bojoxpanwnume C He
OTIOPOXKHUTCS;

Ta e OTepaIys MOBTOPSIETCS MO OTHOIICHHUIO K BOJOXpaHUIHUILY D;

€CJIM BO3MOXKHO, Ha3HAYAETCs JOMOJIHUTENbHBIA MPOIYCK M3 BOJOXpaHuUiuiia 4 10 TeX Mop, MOKa He
OyzleT TOCTUTHYTA 3aJlaHHast OTJa4a, COOTBETCTBYIOMIAS MPEAETHHON MPOIMYCKHON CITIOCOOHOCTH CTaHITUN
G, unu BoAOXpaHWIHIlEe 4 HE OMIOPOKHUTCS,

€CJIM 3TO BO3MOXKHO, OTOMPAIOT JIOMOJIHUTEIFHOE KOJIMYECTBO BOJIBI M3 BOJOXPAaHUIUINA B 10 TexX mop,
noka He OyJIeT JOCTUTHYTa 3aJlaHHasl OTJa4a, COOTBETCTBYIOIIAs MTPpeIeIbHON

MIPOITYCKHOM CIMOCOOHOCTH CTaHIui B u G, WM B BOJOXPAHWIHIINE B HE OCTaHETCS TOJIBKO MEPTBBIN
00BeEM;

CIIENUATILHO MPETyCMaTPUBACTCSI EMKOCTD JIJIS1 PETYJIMPOBAHUS ITaBOJIKOB B ampesie, Mae U UIOHE;

B TCUCHHE MapTa, anpeisi U Masi BoJla OT OTPabOTKU pe3epBHON €MKOCTH MPOMYCKAETCs Yyepe3 TypOUHBI
9JIEKTPOCTaHIM B u G 110 MX TOJHOW MPOIYCKHOW CIOCOOHOCTH, a BOJIa W3 BOJOXpaHWIUINA B
obecrnieunBaeT TpeOyeMyro OTAauy JUIsl UPPUTAITIH.

PaccMoTpennas (yHKUMOHANbHAS MOJAENb — JIMLIb OJIHA W3 MHOTMX, H3YYEHHBIX C IOMOIIBIO 3TOM
Meroaukud. OHa mMOKa3bIBa€T, YTO JJIA CO3/aHMS KOMIIBIOTEPHOW MPOrpaMMbl, IO3BOJSIONIEH H3ydaTh
pa3IuyYHble CTpaTeruu YINpaBieHUs, HEOOXOJUM OrpOMHBIH 00beM uHGOpMalMU M JI€TalbHOE 3HAHUE
MPOLECCOB NPUHATHS PELLICHUH.

KonTpoabHbie BOIpochl

1. KakoBbI OCHOBHBIE ATallbl CHCTEMHOT0 aHanu3a? J{aiiTe ux KpaTKoe OMKrCaHue.
2. Kak BpI moHuMaete o0paTtHyto cBsi3b? [IpuBeauTe mpuMepsl MOJIOKUTETHFHON M OTPUIIATEIFHOM 00paTHOM
CBSI3H.
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PA3JIEJI 4. BEBOITACHOCTD TPYJA

[Ipupona He TEPIHUT HETOYHOCTEH M HE TMPOIIAET OMIHOOK.
P. Omepcomn

I'naBa 13. OnacHsble ¥ Bpe/iHbIe IPOU3BOJICTBEHHbIE (pakTOpbl. OOLIMEe MOHATUS

I'naBa 14. BausiHue Ha opraHu3M 4eJI0BEKa METEOPOIOTMUECKUX YCIOBHM

I'maBa 15. BozneiictBue Ha OpraHu3M 4YejIOBEKa BPEIHBIX BEIECTB, COAEPIKAIIMXCS B BO31yXe paboueit
30HBI

I'nmaBa 16. IIpon3BoACTBEHHOE OCBELIEHUE

I'maBa 17. 3ammra oT mryma, yabTpa- U nH(ppa3Byka, BUOpaIiu

I'maBa 18. 3amura OT 27€KTPOMarHUTHBIX IIOJIEN U JIA3EPHOTO U3JTy4YEHUs

I'maBa 19. 3ammra 0T HOHU3UPYIOIINX U3ITYYEHUN

I'maBa 20. DnekTpoO6e30MacHOCTh M MOJIHUE3AIUTA 31aHUH U COOpYKEHHH

I'masa 21. bezomacHocTh pabOTHI 000PYIOBAHUS IO JABICHUEM BhIIIE aTMOC(EPHOTO

I'naBa 22. [ToxapHas 1 B3pbIBHasi 6€3011aCHOCTb

I'maBa 23. OcHOBHBIE TpeOOBaHMsI 0€30MACHOCTH K MPOMBIIIUIEHHOMY 000py/I0BaHHIO

I'maBa 24. ObecneueHre 6€30MaCHOCTH MPU padOTe ¢ KOMIBIOTEPOM

I'naBa 13. OnacHble U BpeHbIe NPOU3BOACTBeHHbIE (PakTOpbl. O01IHe TOHATHSA

B mpomecce XKHM3HENESTENHPHOCTH YEIIOBEK MOJBEPracTCs BO3ICHCTBUIO PA3JIMYHBIX OIMACHOCTEH, TOX
KOTOPBIMH OOBIYHO TMMOHUMAIOT SIBICHUS, MPOIECCHl, OOBEKTHI, CIIOCOOHBICE B OIPEACICHHBIX YCIOBHUSIX
HAaHOCUTHh yIIepO 3IOpOBBIO UEIOBEKAa HEMOCPEJACTBEHHO WM KOCBEHHO, T.€. BBI3BIBATh DPa3IIUYHBIC
HeXellaTebHBIE TIOCIIEICTBUA.

YenoBek mojBepraercsi BO3JACHCTBUIO OMACHOCTEM U B CBOEH TPYJOBOM NIESITEIBHOCTU. JTa NESATEILHOCTD
OCYIIIECTBIISIETCS B MPOCTPAHCTBE, HA3hIBAEMOM IPOU3BOJICTBEHHOUW cpefoi. B ycrnoBHsIX Mpou3BOJICTBA Ha
YeJI0OBeKa B OCHOBHOM JICHCTBYIOT TEXHOTEHHBIE, T.€. CBSI3aHHBIC C TEXHHKOW, OMACHOCTH, KOTOPBIE MPHUHSTO
Ha3bIBATh OMACHBIMH U BPEIHBIMU MPOU3BOJICTBEHHBIMH (PaKTOpaMHU.

Onacuvim  npoussoocmeennvim  Gaxmopom (OIID) Ha3piBaeTCsS TaKOW MPOU3BOJCTBEHHBIA (akTop,
BO3JICHCTBUE KOTOPOTO Ha pabOTAIOIIEro B OMPEACIEHHBIX YCIOBHUSAX MPUBOAUT K TPaBME WU K APYyroMy
BHE3aITHOMY PE3KOMY YXYIIICHHIO 370POBbs. TpaBMa — 3TO MOBPEKICHUE TKAaHEH OpraHu3Ma W HapyIlIeHHE
ero (h)yHKIMH BHEITHUM BO3/elicTBUEM. TpaBma SIBISIETCS PE3yJIbTaTOM HECUACTHOTO Cy4asi Ha IPOU3BOCTBE,
M0JT KOTOPBIM TIOHUMAFOT CJTydail BO3JICHCTBHS OMACHOTO MPOU3BOACTBEHHOTO (haKTopa Ha pabOTAIOMIETO MPH
BBITIOTHEHUH UM TPYJOBBIX 00sI3aHHOCTEH WIIH 3a/IaHUi pyKOBOJIUTEINS padoT.

Bpeonvim npouszsoocmeennvim  paxmopom (BII®D) HazpiBaeTCs TaKoW NPOU3ZBOACTBEHHBIN (HaKkTOp,
BO3JICHCTBUE KOTOPOTO Ha pPabOTaOMIEro B OMPEACICHHBIX YCIOBHSIX MPUBOIUT K 3a00JEBAHUIO WIH
CHIDKEHHIO TPYJIOCIIOCOOHOCTH. 3a00JIeBaHMs, BOZHHUKAIOIINE TIOJ] JCHCTBHEM BPEIHBIX MPOM3BOJCTBEHHBIX
(hakTOpOB, HA3BIBAIOTCS NPODECCUOHANbHBIMU.

K omacHbpIM pOU3BOJCTBEHHBIM (haKTOpPaM CJIEIyeT OTHECTH, HAIPUMED:

" SJEKTPUUYECKUN TOK OMpPEICTICHHON CHIIBI,

" pacKaJIeHHBIC Tea;

" BO3MOXKHOCTb MAaJICHUS C BHICOTHI CAMOTO Pa0OTAIOMIETO JINOO Pa3INUHBIX ACTaleH U MPEIMETOB;

= o0opynoBaHue, paboTarolee Mo 1 JaBJIeHUEM BBIIIE aTMOC(PEPHOTO, U T. 1.
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K BpeaHBIM IPOM3BOJCTBEHHBIM (haKTOPaM OTHOCSTCS:

" HeOIarompHusITHBIE METEOPOJIOTHYECKHIE yCIIOBHS,

" 3aMBUICHHOCTH M 3aTa30BaHHOCTH BO3AYIITHON CPEIbl;

= BO3JEHCTBUE IITyMa, HHPaA- U yIbTPa3ByKa, BUOpAIIIH;

" HaJTU4He IEKTPOMATHUTHBIX MOJEH, Ja3ePHOT0 U HOHU3UPYIOMINUX U3ITYYCHHUH U Jp.

Bce omacHeie u BpemHble Tpou3BOACTBeHHBIE ¢akTopel B cootBerctBuM ¢ [OCT 12.0.003-74
MOAPA3ACNAIOTCS Ha (PU3HUECKHUEe, XUMUYECKUE, ONOIOTHYECKUE U TICUXO(PU3NOIOTUYECKUE.

K usuueckum paxTopaM OTHOCAT AIIEKTPHUYECKUH TOK, KHHETUYECKYIO SHEPTHIO ABIIKYIIUXCS MAIIHH H
000pyIOBaHUs UM MX YACTEH, MOBBIIMICEHHOE JaBJICHUE MapOB WJIHM Ta30B B COCYAaX, HEIOMYCTUMBIE YPOBHH
nryma, BHOpanuu, WHQpa- W yIbTPa3ByKa, HEJIOCTATOYHYIO OCBEIICHHOCTh, JIIEKTPOMArHUTHBIC TIOJI,
VMOHM3HUPYIOIINE U3ITy4YCHUS U JIp.

Xumuueckue (PaKTOpbI MPENCTABISIOT COOOH BpEAHBIC JUIS OPraHW3Ma YEIOBEKa BEIIECTBA B PAa3IMYHBIX
COCTOSTHUSIX.

Buonocuyeckue GakTOphl — STO BO3ACHUCTBHS PA3NIMYHBIX MHKPOOPTaHU3MOB, a TaKXKe pPACTCHWHA U
KUBOTHBIX.

Icuxoguzuonocuueckue GaxkToppl — OSTO (QHU3MUECKHE W SMOIMOHAIBHBIE TEpPErpy3KH, YMCTBEHHOE
MepeHanpsKeHne, MOHOTOHHOCTh TPY/Ia.

YeTkoil rpaHUIBI MEXIY OMACHBIM M BPEAHBIM NPOW3BOACTBEHHBIMU (PAKTOPAMHU YaCTO HE CYIICCTBYET.
PaccMoTpuM B KadecTBe mpumepa BO3ICHCTBHE Ha PabOTAIOIIEro paciuiaBIeHHOro MeTaina. Ecim yenoBek
MIOTIA/IAeT IO/ €r0 HEeTIOCPEACTBEHHOE BO3/ICHCTBHE (TEPMUUYECCKHIA OXKOT), 3TO TMPUBOJIUT K TSDKEIOH TpaBMe H
MOJKET 3aKOHUYUTHCS CMEPTHIO MOCTpajaBIIero. B 3ToMm ciydae BO3/CHCTBHE pPACIUIABICHHOTO MeETalia Ha
paboTaromiero sBISETCS COTJIACHO ONPEIETICHUIO OTTACHBIM MPOU3BOJCTBEHHBIM (DaKTOPOM.

Ecnu xe 4enoBek, MOCTOSHHO pa0oTas C paciIaBJICHHBIM METalIOM, HAXOAUTCS O] IEHCTBUEM TyYUCTON
TETUIOTHI, M3JIy4aeMOi JTUM WCTOYHHKOM, TO IIOJl BJIMSHUEM OOJYYCHHS B OpPraHU3ME MPOHCXOISAT
OMOXMMHYECKHUE CABUTH, HACTYIAET HAPYIICHUE AEATEIHHOCTH CEPJCYHO-COCYIUCTOM W HEPBHOW CHCTEM.
Kpowme toro, anurtenbHoe Bo3eiicTBIE MHPPAKPACHBIX JIydel BpeHO BIMSET HA OPraHbl 3pEeHUs — IPUBOJIUT K
MOMYTHEHUIO XpycTanuka. Takum o0pa3oM, BO BTOpPOM cliydyae BO3JIEHCTBHE IYYHUCTOW TEIJIOTHI OT
pacIuiaBieHHOT0 MeTajljla Ha OpraHu3M paboTaroIIero SABJISETCS BPEIHbIM MPOU3BOICTBEHHBIM (DAKTOPOM.

Cocmosinue ycnosutl mpyoa, npu KOmopom UCKIIOYEeHO 8030elicmaue Ha padbomarowux ONacHblX U 8PeOHbIX
NpOU3800CMBEHHLIX (PaKkmopos, Hazvieaemcs 6e30nacHocmvio mpyoa. be3omnacHOCTh KU3HEAEATEIIbHOCTH B
YCIIOBUSIX TIPOU3BOCTBA UMEET U JAPYroe Ha3BaHUE — oxXpana mpyoda. B HacTosIee BpeMs MOCIeIHUNA TePMUH
CUMTAETCsl YCTapeBIIUM, XOTS BCS ClelMajbHas OTE€YECTBEHHAs JIMTEpaTypa, W3/laHHas MPUOIU3UTENBHO 0
1990 r., ucnoap3yeT UMEHHO €ro.

Oxpana Tpyna ompezensjach Kak CHCTEMa 3aKOHOJATEIbHBIX aKTOB, COLMAJIbHO-d)KOHOMUYECKUX,
OpPTaHHU3AIMOHHBIX, TEXHUYECKUX, TUTUCHUYECKUX U JIeUeOHO-MPO(YUIAKTUICCKUX MEPONPUSITHI U CPEACTB,
obecreunBaronux 0€30MacHOCTh, COXPAaHEHUE 3/I0POBhS M pa0OTOCIIOCOOHOCTH B MIPOIIECcCe TPy aa.

Bynyuu xommuiekcHO#M aucuurinHoi, «OxpaHa Tpya» BKItoYaia CIeAyIonIie pas3aeibl: TPOU3BOACTBECHHAS
CaHUTapus, TeXHHKa Oe30MacHOCTH, MOKapHas U B3pbIBHas 0€30MacHOCTh, @ TAK)XKE 3aKOHOAATEIbCTBO IIO
oxpane Tpyaa. KpaTko oxapakTepusyem Kaxblil U3 3TUX Pa3/IeNioB.

IIpouzeoocmeennas canumapus — 3TO CUCTEMa OPraHU3AIMOHHBIX MEPOIPHUATHI U TEXHUYECKUX CPEICTB,
MPEeIOTBPAIIAIONINX WM YMEHBIIAIOMIMX BO3JACHCTBHE Ha padOTAIONMX BPEIHBIX MPOU3BOACTBEHHBIX
(hakTOpOoB.

Texnuxa 6e3onacHocmu — CHUCTEMa OpPTaHU3AIMOHHBIX MEPONPHUATHA M TEXHHYECKUX CPEICTB,
MPEIOTBPAIAIOIINX BO3JICHCTBHE Ha Pa0OTAIONIMX OMACHBIX IPOU3BOJICTBEHHBIX (haKTOPOB.

Tooicapnas u 63pvienas 6e3onacHocms — 3TO CHUCTEMa OPraHU3AallMOHHBIX W TEXHUYECKHUX CPEACTB,
HanpaBJIeHHBIX Ha [IpopuIakTHKy 1 JIUKBHIAIMIO ITOKAaPOB M B3PBIBOB, OTPAHUYCHUE UX ITOCIIEICTBHUI.

3akonodamenbcmeo no oxpame mpyoa COCTABISIET YaCTh TPYJOBOTO 3aKOHO/IATENILCTBA.

OmHa W3 caMBIX PACHpPOCTPAHEHHBIX MEpP IO TPEAYNPEkKACHUIO HEOJIaromnpusTHOTO BO3ICHCTBHS Ha
paboTaIONINX OMACHBIX M BPEAHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB — HCIOJIb30BAHUE CPEJCTB KOJUICKTHBHOU U
WHIUBUIYalIbHON 3amuTthl. [lepBble M3 HUX TpeIHA3HAYCHBI [UIsI OJHOBPEMEHHOHM 3alIUThl ByX U Oojee
paboTarolux, BTOphIe — JJIs 3alUTHl OTHOTO padoTaromero. Tak, Mpu 3arpsS3HEHUN MMBUTBIO BO3AYITHON CPEJIbI
B TIpoIlecce TPOM3BOJCTBA B KadeCTBE KOJUIGKTMBHOTO CPEICTBA 3allUTHl MOXXET OBITh PEKOMEHIOBaHA
o01ieoOMeHHasi MPUTOYHO-BHITSHKHASL BEHTUJISIMS, a B KAUECTBE MHIMBUYalIbHOTO — PECIIUPATOP.

BBeieM moHsTHE OCHOBHBIX HOPMATHBOB Oe3omacHocTy Tpyda. Kak yke cka3aHo BhIIIe, Ipu 0€30MacHBIX
YCIIOBUSIX TpyJa HCKIIOYEHO BO3JCUCTBHE Ha pPaOOTAIOIMIMX OMACHBIX U BPEAHBIX MPOM3BOACTBEHHBIX
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(dakTopoB. Bcerna i B yCIOBHSX PEATbHOTO IMPOU3BOJCTBA MOXKHO TaK OPTaHH30BATH TEXHOJIOTHYCCKHIMA
mporecc, 4ToObl 3HAYCHHS BO3JICHCTBYIONIMX Ha pPAOOTAIOIIMX OIMACHBIX M BPEIHBIX IPOU3BOJICTBEHHBIX
(hakTOpOB PaBHSIIMCH HYJIO (UTOOBI HA PAOOTAOIINUX HE ACHCTBOBAIM OMACHBIC W BPEIHBIC MPOU3BOICTBEHHBIC
(dhakTopsr)?

Ora 3a7ada B MPUHIMIE AKBHUBAJICHTHA 3a/lade CO3JaHMsl OE30MacHON TEXHHWKH, T. €. JIOCTHKEHUS
abcommoTHOM Oe3omacHocTr Tpyaa. OgHako abCcooTHAs 0€30MaCHOCTh JTUOO0 TEXHUUECKH HEJOCTIKUMA, JIMOO
HSKOHOMHUECKHU HelleJaecoo0pa3Ha, Tak Kak CTOMMOCTh pa3paboTKu 0€30MacHOM TEXHUKH OOBIYHO MPEBBIIACT
adpdext or ee mpumeHeHus. [loatomy mpu pa3paboOTKe COBPEMEHHOTO OOOpPYAOBAHHUS CTPEMSTCS CO3/aTh
MAKCHMAJIbHO G€30MacHbIe MALIHHBI, 000PYI0BAHHE, YCTAHOBKU U IPHOOPSI, T. €. CBECTH PUCK' MHpH paboTe ¢
HUMU K MUHUMYMY. OJIHaKO 3TOT MapaMeTp He MOKET ObITh CBEJICH K HYIIIO.

1 . . o
Puck — konnuecTBeHHAs XapaKTCpUCTUKa JEUCTBHUA OITACHOCTEU, (l)Ole/lpyeMbIX KOHKPETHOU ACATCIbHOCTHIO YCIIOBEKA.

Cy1ecTByrolye HOpMaTHBB 0€30MacHOCTH ACNSATCS Ha JABE OOJBININE TPYIIIBL NpedeibHO OONYCmuMble
xkonyenmpayuu (I1JJK), xapakrtepusyromue Oe30macHOe CoJep)KaHWe BPEIHBIX BEIIECTB XHUMHUYECKOH H
OMOJIOTMYeCKO TPHUPOJBI B BO3AYyXe paboueil 30HBI, a TaKkke npedeivHo oonycmumvie yposuu (I11Y)
BO3JICHCTBUS PA3IMYHBIX OMACHBIX W BPEIHBIX MPOU3BOJICTBEHHBIX (DaKTOPOB (hU3MUECKON MPHUPOMBI (IIyM,
BUOpaIysl, yIbTpa- U HHPPaA3BYK, JIEKTPOMATHUTHBIC TIOJISl, HOHU3UPYIOLINE N3TYYCHUS U T.1.).

ITo oco6oMy HOPMUPYIOTCS NMCUXO(PU3UOIOTHUECKUE ONACHbIE U BpEIHbIE MPOU3BOJCTBEHHbIE (PAKTOPBI.
OHH MOTYT OBITH OXapaKTEPHU30BaHBI MapaMeTpaMH TPYIOBBIX (pabO4MXx) HArpy30K W (WJIM) TOKa3aTeIsIMU
BO3/ICHCTBUS 3TUX HArpy30K JJIs YeIOoBeKa.

B mpakTudeckux meisix HOPMAaTHUBBI OE30MACHOCTH MPUMEHSIOTCS CleayromuM obpasom. Ilpeamonoxum,
HY>KHO ONpENEeINUTh, SBJISETCS JU Oe30macHbIM Uis paboTarommx BO3AyX pabodeil 30HBL, B KOTOPOM
conepkarcst mapel O6eHsunHa. [lo HOpMmaruBHBIM nokymeHtam (I'OCT 12.1.005-88 «Bo3myx paboueii 30HHI.
OOue CcaHUTapHO-TMTHEHUYECKHEe TpeOOBaHMS») HAXOIAT, YTO BEJIWYMHA MPENeibHO JOMYCTUMOMN
(6esomacHoif) konuentpaumn (IIJJK) sroro BemectBa cocramser 100 wmr/m’. Ecmu  neficTBHTenbHAs
KOHIICHTPALWs OSH3MHA B BO3AyXe HE MPEBBIIIACT STOT0 3HAYCHHS (HAIpUMep, cocTaBisieT 90 Mr/M’), TO Takoit
BO3/IyX SBIISIETCS OE€30IMacHBIM /IS paboTaromux. B mpoTUBHOM ciiyyae HE0OXOAMMO MPUMEHUTH CTICUAIbHBIC
Mephbl ISl CHUKCHHsI TIOBBINICHHOW KOHIIEHTpAllMM MapoB O€H3WHA 10 OE30MacHOTo 3HaueHus: (Hampumep,
UCTIONB3Ys 00IIE00MEHHYIO TPUTOYHO-BBITSHKHYIO BEHTHIISIIIHIO).

Takum ke oOpa3oM [uId XapaKTepUCTUKHM O€30IacCHOCTH MpH BO3JCHCTBUM OMNACHBIX M BPEIHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB (HYM3UIECKON MPUPOJBI UCTIOIB3YIOT MOHATHE MPEEIBHO JOIMTyCTUMOTO YPOBHS
(ITAY) aroro ¢dakropa. Ecnu Hy)kHO, HanpuMep, ONpeaeTuTh 0e30IacHbIe JOMYyCTUMbIE YPOBHH HANIPSKECHUS U
TOKa, TO N0 CIPABOYHON JHTEpaType’ HAXOMAT MHTEPECYIOIIMe 3HAueHMs. Tak, IS TEePEMEHHOrO TOKa
gactotoil 50 I’y (mpompbliieHHass 4acToTa) MPU MPOAOKUTEIHHOCTH BO3ACHCTBHS Ha OpPraHu3M YeloBeKa
cBbime | ¢ 3T 3HaueHus coctapst: Hanpsokerue (V) — 36B, ok (I) — 6 MA (1 MA = 107A). [eiicTBie Ha
OpraHu3M 4YeJI0BeKa HIEKTPUYECKOTr0 TOKA C MapaMeTpaMu, MPEBHIIIAIONMMH yKa3aHHbIC 3HAUYEHHSI, OTIACHO.

2
CM.: Memponoeuueckoe obecnieuenue 6ezonacuoct Tpyaa. B 2 1. / Tlox pen. N.X. Comnorsina. T. 1. M3mepsieMbie apameTpsl
(u3MUECKUX OMACHOCTEH U BpeIHbIX GakTopoB. — M-: M3naTenbcTBo crannaptos, 1988.

Jlanee paccMOTpUM BIUSTHHE OCHOBHBIX OIACHBIX M BPEIHBIX (DAKTOPOB, IEHCTBYIOMINX B YCIOBHAX
IIPOU3BOJACTBA HA OPraHU3M YEJIOBEKA.

KOHTpOJ’IbHLIe BOIIPOCHI

55. Jlatb ompeneneHue MOHATUH «OHAacHbI NpPou3BOACTBEHHBIM daktop» (OIID) u «BpenHbli
npou3BOJICTBeHHBINH (hakTopy (BIID). CymiecTByeT a1 MeX Iy HUMU YeTKas rpaHuia?

56. Kax nmoapa3znensitoTcsi onacHble U BpeJHbIE IPOU3BOACTBEHHBIE (PaKTOPHI?

57. Jlatb ompeneneHHe MOHATUN «OE30MAaCHOCTh TPYJay, «IPOU3BOACTBEHHAs] CAHUTAPHUS», «TEXHUKA
0€30I1aCHOCTHY, «I0XKapHast U B3pbIBHAs 0€30MaCHOCTBY.

58. Urto Takoe cpeAcTBa KOJUIEKTUBHON ¥ MHAUBUAYAJTbHOMN 3alIUTHI?

59. Kakue ocHOBHbIE HOPMATHBBI O€30MMACHOCTH TPY/la BbI 3HaeTe?

I'nmaBa 14. Baiusinue Ha OPraHu3M 4eJ10BE€Ka METEOPOJIOTrHYECKHX YCIOBUH
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14.1. OcHOBHBIC MapaMeTPbl MUKPOKJINMATA B IPOU3BOACTBEHHBIX IIOMEICHUAX

B mporiecce Tpyaa B MpoOU3BOACTBEHHOM MOMEIICHUH YEJIOBEK HAXOIUTCS TMOJ BIMSHHUEM OIpPEACTICHHBIX
METEOPOJIOTUYECKUX YCIIOBUHM, WIM MHUKPOKJIMMAaTa — KJIMMara BHYTPEHHEW cpelbl 3THX nomemieHuid. K
OCHOBHBIM HOPMHPYEMBIM IIOKa3aTelsiM MUKPOKIMMATA BO3TyXa pabodeil 30HbI' OTHOCATCS Temmepatypa (Z,
°C), oTHOCUTEbHAs BIAXHOCTE (¢, %), CKOpocTh nBHXKeHUs Bozayxa (V, m/c). CyliecTBeHHOE BIUSHUE Ha
napamMeTpbl MHUKPOKJIMMAaTa U COCTOSHHE YEJIOBEUECKOTO OpraHM3Ma OKa3blBaeT TaKXKe HHTCHCHUBHOCTH
TeruoBoro m3nmydenns (I, BT/M®) pasIMdHBIX HArPETHIX TOBEPXHOCTEH, TEMIEpPaTypa KOTOPHIX MPEBBIIIACT
TEMIIEPATYPY B IIPOU3BOJICTBEHHOM IIOMEILEHUN.

T o N
Bo3ayx paboueii 30HBI — 3TO BO3IYyIIHAs CPe/la B MPOCTPAHCTBE BHICOTOW 10 2 M HAJl YPOBHEM I0Ja WM IUIOLIAJKH, TIC
HaxoAaaTcs pabodne mMecTa.

OTtHocuTeNbHAS BIAXKHOCTh BO3JlyXa MPEACTaBIseT cO00W OTHOIICHHE (PAKTUYECKOTO KOJIMYECTBa MapoB
o 3
BOJIBI B BO3JIyX€ MPHU JaHHOU Temrieparype D (I/M”) K KOJTHYECTBY BOJSHOTO Tapa, HACKHIMIAOMIETO BO3IYX MPH

s10it Temneparype, D,(2/ m’): ¢ = DE 100% .

0

Ecnu B nmpou3BOJICTBEHHOM MOMEIICHUHM HAXOJATCS Pa3IMYHbIE UCTOYHUKU TEIJIa, TEMIEepaTypa KOTOPhIX
MPEBBIIIAET TEMIEPATYPY YEJIOBEYECKOTO Te€la, TO TEIJIO OT HHUX CaMOIPOU3BOJIBHO IEPEXOJUT K MEHee
HarpeToMy Teiy, T. €. K 4eJoBeKy. M3BeCTHO, 4TO pa3inuyaroT TpU NPUHIMIHAIBHO Pa3HbIX 3JIE€MEHTapPHBIX
crocoba pacnpoCcTpaHEHHs TeIJia: TeIIONPOBOIHOCTb, KOHBEKIIUIO U TEIIOBOE U3JTyUYEHUE.

Tennonposoonocms TPENCTABISICT COOOW TEpeHOC Temia BCIEACTBUE OCECTOPSA0YHOrO (TEIIOBOTO)
JBUKEHHS] MUKpPOUYACTHUI] (ATOMOB, MOJIEKYJI UM 3JIEKTPOHOB), HETIOCPEICTBEHHO COMPHUKACAIOLIUXCS APYT C
npyrom. Koneexyueri Ha3bIBaeTCs MEPEHOC TeEIJla  BCIAEACTBUE JBWKEHHUS U MEepeMellnBaHUs
MaKpOCKOIHMYECKUX OOBEMOB Ta3a WU >KUIKOCTH. [eniosoe usiyuenue — 3TO TMPOLECC PACIPOCTPAHEHUS
ANEKTPOMATHUTHBIX KOJICOaHMIA C Pa3IMYHOMN JUTMHOM BOJIHBI, OOYCIIOBICHHBIN TEIIJIOBBIM JIBIYKEHUEM aTOMOB
WIM MOJIEKYJI M3JIy4alollero Teja. B peanbHbIX yCIOBUSX TEIUIO NepeaeTcsi He KaKUM-TH0O0 OJHUM U3
yYKa3aHHBIX BHIIIE CIOCOO0B, 8 KOMOWHUPOBAHHBIM.

Tenno, mnocrynaromee B MPOU3BOACTBEHHOE IIOMEIIEHHWE OT pa3JIMYHbIX HMCTOYHHUKOB, BIUSET Ha
TEMIEpAaTypy BO3AyXa B HEM. B TpPOM3BOACTBEHHBIX IMMOMEIICHUSX C OOJBIIMM TEIUIOBBIICICHHEM
npUOIM3UTENBHO 2/3 Teria MOCTyHmaeT 3a CYeT M3IY4YeHHs, a MPAKTUYECKH BCE OCTAJIbHOE KOJIMYECTBO
MPUXOJUTCS Ha JI0JII0 KOHBEKIMU. KonnuecTBo Termia, nepelaHHoro OKpykarouemMy Bo3ayxy KoHeekuuei (Qk,
BT), npu HenpeprIBHOM Mpolecce TEII00TAaYd MOXKET ObITh PACCUMTAHO IO 3aKOHY Teruiootnaun HeroToHa,
KOTOPBIN JJIsI HEIPEPHIBHOTO MPOLIECCa TEIIIO0TAAUH 3aIIMChIBAETCS B BUJIE:

Oy = aS(t_tB)a
Bm

M -epao’

rae o — Ko3hOUIIMEHT KOHBEKIINH,

S — TIOMIab TEIIO0TAAYH, M

t — TeMIiepatypa uctouHuka, °C;

fp, — TEMIIEpATypa OKpY’Karoulero sosayxa, °C.

VICTOYHUKOM TEIUIOBOTO W3JIyYeHHUS B TPOHM3BOJCTBCHHBIX YCIIOBHUSX SBISCTCS PACIUIABICHHBIA HITH
HarpeThlii MeTall, OTKPBITOE TIaMsl, HArPEThIe TTOBEPXHOCTH 000PYAOBAHMS.

KomnngectBo Teruia, nepenaHHOro mocpeactsoM usinydenus (Qy, k) oT Ooiee HarpeToro TBEpAOTO Tena C

temneparypoit 71K k menee Harperomy Teny ¢ temrneparypoi 75K, onpenensercs 1o ypaBHEHUIO:

4 4
T, T
Qu = CI—Z ’ ST 1 - v H
100 100
rae S — TOBEPXHOCTH M3IyHCHHS, M*;
T — Bpems, C;
Ci2  — k03 dUnMeHT B3aUMHOTO U3ITy4YCHHS, ——
m - K
® — cpenHui yrioBoi kKodhduIuMeHT, onpenensieMbiii GopMoil U pazMepaMu yYacTBYIOIIUX B

TEIUIOOOMEHE HOBerHOCTeﬁ, HX B3aMMHBIM PACIIOJIOKCHUCM B IIPOCTPAHCTBE U paCCTOAHUCM
MCXKY HUMHU.
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UenmoBek B TpoIecce TpyAa TIOCTOSHHO HAXOAWTCS B COCTOSHUM TEIUIOBOTO B3aWMOJICHCTBHS C
oKpykaromien cpefoi. [[nst HopManbHOro nporekaHusi (U3HOIOTHUECKHUX MPOLIECCOB B OPraHU3ME YellOBEKa
TpeOyeTcs mo/iepKaHue MPAKTUYECKH MOCTOSHHON TeMIIEpaTyphl €r0 BHYyTPEHHUX OPraHOB (IPUOIM3UTEIBHO
36,6°C). CrnocoOHOCTh YEJIOBEUECKOr0 OpraHuM3Ma K IMOJICPKAHUI0 TOCTOSTHHOM TeMIlepaTypbl HOCHUT
Ha3BaHWE mepmopezyrsayuu. TepMOpPerymsus ITOCTHTAeTCS OTBOJIOM BBIACISIEMOTO OPraHU3MOM TeIjia B
Tpoliecce )XKU3HeIeATEeIbHOCTH B OKpPY Karolllee IPOCTPaHCTBO.

Bemuuuna TCIJIOBBIACIICHUA OPraHU3MOM YCJIOBCKA 3aBUCHUT OT CTCIICHU €TI0 (1)I/I3I/I‘ICCKOF O HAIIpSIPKCHUA U
napamMeTpoB MHKpPOKJIUMaTa B IMPOU3BOJCTBEHHOM IIOMEIICHWH U COCTAaBJISIET B COCTOSHUU MOKos 85 BT,
Bo3pacras 10 500 Bt npu Tspkenoit pusudeckoii padore.

TermooTnaua OT OpraHM3Ma 4YellOBE€Ka B OKPYXKAIOIIYI0 Cpely HPOUCXOAMT CIEAYIOIIUMU MYTSMU: B
pe3ynbTare TeIJIONPOBOJHOCTH uepe3 oiexay (Q,), koHBekuuu Tena (Qx) HM3IYYCHHUS HA OKPY’KAIOIIUE
noBepxHocTu ((Qy), UCTTAPEHUS BIIaTH ¢ TOBEPXHOCTH KOXKH (Oycr), @ TAKKE 32 CYET HArpeBa BBIABIXAEMOTO
Bo3ayxa (Qp), T. €.:

Qoﬁm = QT + QK + QH + Qucn + QB-

[IpencraBneHHOE ypaBHEHHE HOCHUT HA3BAHUE YPAGHEHUs Menioso2o Oanauca. Biaj mNepedncieHHBIX
BBIIIE MyTEH Mepenayu Terla HEeMOCTOSHEH W 3aBUCUT OT MapaMeTpOB MHUKpPOKIMMATa B MPOU3BOJICTBEHHOM
MOMEIIIEHUH, a TAKXKE OT TeMIIepaTypbl OKPY KAIOIIUX YeI0BEeKa MOBEPXHOCTEH (CTEH, MOTOJKA, 000PYIOBAHHUS
u 1p.). Eciu Temmneparypa 3TUX NMOBEpXHOCTEH HMXKE TEMIIEpAaTypbl YEJIOBEYECKOro Tela, TO TEMI000MEH
H3JIYYCHUCM HUJCT OT OpraHu3Ma 4YCJIOBCKA K XOJIOJHBIM IMOBCPXHOCTSM. B IMPOTHUBHOM CJIy4ac TGHHOO6MGH
OCYUIECTBIIIETCS. B OOpaTHOM HaIpaBJIEHUM — OT HAarpeTbhlX IOBEPXHOCTEW K UeNoBeKy. Teroornada
KOHBEKIIMEH 3aBUCUT OT TEMIIEPATyphl BO3yXa B MOMEMICHUN U CKOPOCTH €ro JBHKCHHS Ha paboueM MecTe, a
OTJaya TEIJIOThl MYTEM HCHApeHUs — OT OTHOCHUTEIbHOW BIIAXXHOCTH W CKOPOCTH JABW)KCHUS BO3JyXa.
OcCHOBHYI0 JI0JTIO B IIPOLIECCE OTBOAA TEIlIa OT OpraHM3Ma 4yenoBeka (rmopsaka 90% obiero konndecTa Teria)
BHOCSIT U3JIy4eHHE, KOHBEKIIMS U UCTIapeHUeE.

HopmanbsHOe TerioBoe caMO4yBCTBHE YEIIOBEKA MPU BHIOJHEHUH UM PabOTHI JTFOOOH KAaTErOPUH TAKECTH
JOCTUTAETCs TpU COOJIIOJIEHUH TEIUIOBOTO OanaHca, ypaBHEHHE KOTOPOro NMPUBEACHO Bbllle. PaccMoTpum, Kak
BJIMAIOT OCHOBHBIC ITApaMCTPbl MUKPOKJIIMMATA Ha TCIUIOOTAA4y OT OpPraHu3Ma 4YCJIIOBCKA B OKpPYIKAIOIIYIO
cpeny.

Brusinue TemmepaTyphl OKPYKalOIIEr0 BO3IyXa HAa YEIOBEUECKUN OPraHM3M CBS3aHO B MEPBYIO OYEPEb C
CY’)KEHHEM WJIH pacIIUpeHHEeM KPOBEHOCHBIX cOCyNoB KoxH. [loa neiicTBHEM HU3KHX TeMIEpaTyp BO3IyXa
KPOBEHOCHBIE COCYJIbI KOXH CYXKAIOTCS, B PE3yJIbTaTe Yero 3aMeisieTcs MMOTOK KPOBU K TIOBEPXHOCTH TeJa U
CHIDKAETCs TEII00Taya OT MOBEPXHOCTH TeJla 3a CUeT KOHBEKIMH U u3iay4yeHus. [lpu BeIcOKuX TemnepaTypax
OKpYKAroIIero BO3ayXa HaOII0AaeTCs oOpaTHasi KapTHUHA: 33 CYET PACHIMPEHUs] KPOBEHOCHBIX COCYIOB KOXKH U
YBEJIMUEHUS IPUTOKA KPOBH CYIIECTBEHHO YBEJIMUMBAETCS TEIUIOOTa4a B OKPYKAIOIIYIO Cpeay.

[ToBeimieHHast BnaxHOCTh (¢ > 85%) 3aTpynHsET TEIJI0O0OMEH MEXIy OpraHM3MOM YellOBEKa M BHEITHEH
Cpelloil BCeACTBUE YMEHbBIIEHUS MCIApPEHUs BJIArM C TOBEPXHOCTH KOXH, a HU3Kasl BIAXHOCTH (¢ < 20%)
NpUBOAUT K MNCPCCHIXaHUIO CIIN3UCTBIX 060JIO‘-I€K AbIXaTCJIbHBIX HyTefI. I[BI/I)KCHI/IG BO3lyXa B
MIPOM3BOJICTBEHHOM IIOMEIIEHUU YJIydllaeT TEII0O00MEH MeXAy TEJIOM 4eJoBeKa M BHEIIHEH Cpenoil, HO
WBIUIIHSST CKOPOCTh JABMXKCHUS BO3yXa (CKBO3HSKH) TMOBBIIIAET BEPOSTHOCTh BO3SHHUKHOBEHHSI MPOCTYIHBIX
3a00JIeBaHUH.

IIocTOsIHHOE OTKIIOHEHHWE OT HOPMAJIBHBIX I1ApaMETPOB MHUKPOKIMMATa IPHUBOJUT K IEPErPEeBY WIHU
MEPEOXJIAKICHUIO YEIIOBEYECKOT0 OpraHu3Ma U CBSI3aHHBIM C HUMU HETaTUBHBIM MOCJIEICTBUSIM:

Ipu TeperpeBe — K OOWIBHOMY TOTOOTJIEJIEHHUIO, YYAIIeHUIO MyJbca M JbIXaHUsA, pPE3KOoH ciaboctw,
TOJIOBOKPY>KEHHUIO, TMOSIBJICHUIO CYIOpPOT, a B TSDKENBIX CIy4asX — BO3HMKHOBEHHIO TeIJIoBoro yzaapa. Ilpu
MEPEOXJIAKICHUN BO3HUKAIOT MTPOCTYIHBIE 3a00JI€BaHMsI, XPOHUYECKHE BOCTIAIICHUS CyCTaBOB, MBIIIII] U JIp.

Jlis MCKIIOYeHHsI NIEPEYUCIICHHBIX BbIIIE HEraTHBHBIX MOCIEACTBUNA HEOOXOAMMO TNMPaBUIBHO BBIOMPATH
napaMeTpbl MUKPOKJIIMMATA B ITPOU3BOACTBCHHBIX ITOMCIICHUSAX.

B oTedecTBeHHBIX HOPMATUBHBIX JOKYMEHTaX BBEJCHBI MOHITHS ONTUMAIBHBIX U JOIYCTUMBIX TapaMeTPOB
MUKPOKIUMATa.  OnmumManoHulMu — MUKPOKAUMAMUYECKUMU — YCIOGUAMU  SIBIAIOTCS  TaKUe COYETaHHS
KOJIMUYECTBEHHBIX MapaMeTPOB MUKPOKIMMATa, KOTOPbIE IPU JUIUTEIHLHOM U CUCTEMAaTUYECKOM BO3JIEHCTBUU Ha
YeloBeKka 00eCIeYnBaOT COXpPaHEHNE HOPMAIIBHOTO (PYHKIIMOHATBHOTO U TETLIOBOTO

COCTOSIHUSI opraHu3Ma 0e3 HamnpssKeHUsT MEeXaHU3MOB TepMmoperyisinud. OHM o0ecneduBaroT OIyIIeHHE
TEIIOBOT0 KOMGOpTa M CO3AI0T MPEANOCHUIKH JIJIsl BBICOKOTO YPOBHSI pab0TOCIIOCOOHOCTH.

Honycmumvimu yciogusmu SIBISIOTCS TaKUe COYETAHHs KOJMYECTBEHHBIX MapaMETPOB MHUKPOKIMMATA,
KOTOpBIE MpU JUIUTETFHOM M CHUCTEeMAaTHUYECKOM BO3CHCTBHHM Ha YeNOBEKAa MOTYT BBI3BAaTh MPEXOISIINE U
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OBICTPO  HOpPMAJHM3YIOUIMECS HM3MEHEHUS (DYHKIMOHAIBHOTO M  TEIUIOBOTO COCTOSIHMS — OpraHu3Ma,
COMPOBOXKAAIOIIMECS  HANPSHKEHUEM MEXaHU3MOB TEPMOPETYJSLHMH, HE BBIXOAAIIUM 32  IPEAEsbl
(U3MONIOTHYECKUX TPUCTIOCOOUTENBHBIX BO3MOXKHOCTEH. [IpM 3TOM HE BO3HHKAET MOBPEXKICHUN WIN
HapyUIeHUH COCTOSIHMSI 370pOBbSi, HO MOTYT HAOJIIOaThCS YXYALIEHUE CaMOYYBCTBUSI W CHUIKECHHE
paboTocmnocoOHOCTH.

B TOCTe 12. 1.005-88 «Bo3myx paboueit 30HbL. OOIHE CaHUTAPHO-TUTHEHUYECKHUE TPEOOBAHU
NPE/ICTAaBICHBI ONTUMAJIBHBIE U JOITyCTUMBIE MapaMeTpbl MUKPOKJIMMATa B MPOU3BOJCTBEHHOM MOMEIIEHUH B
3aBUCHUMOCTH OT TSDKECTH BBIMIOJIHAEMBIX padOT, KOJIMYECTBAa M30BITOYHOIO TEIja B MOMENIEHMH M CE30Ha
(BpeMeHu roza).

B cootBerctBrm ¢ 3TM ['OCToM paznuyaroT X0J0AHBINA U TIEPEXOIHBIN MEPHUOABI T0J1a (CO CPEeTHECY TOUHOM
TeMIIepaTypoil Hapy»xHoro Bo3ayxa Hmwke +10°C), a takxe Teruiblii nepuox roja (¢ remnepatypoit +10°C u
BbIlie). Bce kareropuu BBIMOJTHSEMBIX palOT MOAPA3JeIsIFOTCA Ha: Jierkue (dHeprosarpatel no 172Br),
cpenHei TsokecTH (3HEepro3arpatsl 10 172-293 Br) u tshxensie (3uepro3arpatsl 6onee 293 Br). [1o konuuecTBy
M30bITOYHOTO TEIUIa BCE MPOM3BOACTBEHHBIC IOMEILIEHUS MAENATCS Ha MOMELIEHUS C HE3HAYUTEIbHBIMU
M30BITKAMH SBHOI Ter1oThl (Qg 1 23,2J[K/M’*C) M TIOMEIIEHHS CO 3HAYHTEIBHBIM M30OBITKOM SIBHOM TEILIOTHI
(Qs 1 > 23,2]Ix/Mm’sc). TIpOoM3BOACTBEHHBIE MOMELIEHHS ¢ HE3HAYMTEILHBLIMU U30LITKAMU SBHON TEILIOTHI
OTHOCATCS K «XOJIOJHBIM [IEXaM», & CO 3HAUUTEIBHBIMHU — K «TOPSTIAM.

I
SIBHas TemyoTa — 3TO TEIUIOTA, MOCTYMAIOIIAsl B IPON3BOJICTBEHHOE IOMENICHHE OT 000pYAOBaHMS, OTOMUTENBHBIX IPHOOPOB,
COJTHEYHOTO HarpeBa, JIOAEH U APyTuX HCTOYHUKOB BO3/IEHCTBYUS HA TEMIIEPATypPy BO3/LyXa B 3TOM IIOMEIICHHH.

B kagectBe npumMepa onpeaeauM ONTUMAaJIbHbIE U JI0IyCTUMBbIE TapaMeTpbl MUKPOKIMMATa Ha MOCTOSIHHBIX
pabouux MecTax UCXOJs U3 CIEAYIOIUX MToKa3aTesei: kKareropus paboT — TsbKenas, NepuoJl roAa — XOJIOIHbIH,
MOMEILIEHUS — C HE3HAUUTEIbHBIM N30BITKOM SIBHOM TEIIOTHI.

[To 'OCTy 12.1.005-88 Haxoaum cieayrouue napaMeTpbl MUKpOKJINMAaTa:

Benuuuna napamempa
Ilapamemp
Onmumanvras ‘ HHonycmumas
Temmneparypa Bozayxa, “C 16-18 13-19
OTHOCUTENBbHAS BIAXHOCTh BO3AYXa, %0 40-60 He Oonee 75
CKOpOCTh JBMKCHHSI BO3JTyXa, M/C He 6onee 0,3 He 6omee 0,5

HpI/I IIOCTOSAHHOM TCIIJIOBOM O6.Hy‘~I€HI/II/I YCJIIOBCYCCKOT' O opraHmMa HaCTyr[aIOT HapymeHI/ISI B ACATCIBbHOCTHU
€ro OCHOBHBIX CHUCTEM M B TMEPBYIO OdYepelb CEepJACYHO-COCYAUCTOM u HepBHOU cucteM. [IpenenpHO
JOIYCTUMBIA YPOBEHb (HOPMHpPYEMOE 3HAYCHHE) WHTCHCHBHOCTH TEIUIOBOTO H3IIYYCHUS TPU OOITyUCHHH
MOBEPXHOCTH TeJa:

50% u 6onee — 35,0 B/m’
Or 25 10 50% - 70,0 Br/m*
He 6onee 25% - 100 Br/m’

Jns monnepkaHusT HOPMAJIbHBIX MapaMeTpOB MHUKPOKJIMMAaTa B paboueil 30HE MPUMEHSIOT CIeIyIOIIHe
OCHOBHBIC MEPOIPHSATHS: MEXaHHW3aIUI0 ¥ aBTOMATH3AI[MI0 TEXHOJOTHYCCKUX TMPOIECCOB, 3alIUTy OT
HMCTOYHUKOB TEIUIOBOTO W3IyUYEHHUS, YCTPONCTBO CHUCTEM BEHTUJISIMH, KOHIWIMOHUPOBAHUS BO3AyXa H
OTOILICHHS.

Kpome Ttoro, BaxxHOoe 3HaueHHWE UMEET TMpaBUJIbHAS OpraHuU3alMs TpyJda W OTIbIXa pPaOOTHHKOB,
BBITIOJIHSIONINX TPYJOEMKHE paboThl MM paboThl B Topsuux 1nexax. Jlms »tux kareropuii paOOTHHKOB
YCTpauBalOT CHEIHAbHBIE MECTa OTIbIXa B TOMEHICHHSX C HOPMAaJbHON TEMIIEpaTypod, OCHAIEHHBIX
CUCTEMOU BEHTWIALIMYA U CHAOKEHUS MUTHEBOI BOJOM.

Paccmorpum Ooniee moApoOHO MepedrciIeHHbIE MEpOompusTUss. MexaHu3aluss W aBTOMaTU3alus
MIPOM3BOJICTBEHHOTO IMPOIIecCa MO3BOJISIOT MO0 PEe3KO CHU3HWTH TPYJOBYIO Harpy3Ky Ha paboraromux (Maccy
MOJIHUMAEMOT0 ¥ MEPEMEIIAeMOro BPYYHYIO Ipy3a, PaCcCTOSIHUE MEepPEeMEIlEeHUs TPy3a, YMEHBIIUTh MePeX0/bl,
00yCJIOBJICHHBIE TEXHOJIOTHYECKUM IPOILIECCOM, M Jp.), TMOO BOBCcE yOpaTh ueIoBeKa W3 MPOU3BOACTBEHHOM
Cpellbl, TIEPEeIOkKUB €ro TPyAOBble (YHKIMU HAa aBTOMAaTHU3WPOBAHHBIE MalIMHBI U oOopynoBaHue. OmHAKO
aBTOMAaTHU3alUs TECXHOJIOTHUYCCKUX HpOHeCCOB Tpe6yeT SHAYUTCIIBHBIX D9KOHOMHUYCCKUX BanaT, qTo 3an}II[HﬂGT
BHEJPEHUE YKA3aHHBIX MEPOMPUITUIA B TPOU3BOJCTBEHHYIO MPAKTHUKY.
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Jis 3amuTBl OT TEIJIOBOTO W3IYYEHHS UCIONB3YIOT pas3iHuHbIe TEIJIOM30JUPYIONINE MaTepHalbl,
YCTPauBaIOT TEIUIO3AIUTHBIE AKpaHbl M CHEIHAIbHBIE CHUCTEMbl BEHTWISIMHU (BO3IYIIHOE IYIIMPOBAHHE).
[lepeunicnenHble BbINIE CPEACTBA 3aLIUTHl HOCAT 0000LIAIOIIEe TOHATHE MenI03aWUMHbIX CPeOCS.
Tenno3zammTHBIE CPEACTBA JOJDKHBI 00ECIIEUYNBATh TETNIOBYIO O0JyUYE€HHOCTh Ha pabounx mectax He 6oiee 350
Br/M” 1 TeMIepatypy MOBEPXHOCTH 000pyI0BaHus He Bbiure 35°C mpH TeMIepaType BHYTPH HCTOUHMKA TEIa
10 100°C u ue Boite 45°C — npu TemiiepaType BHyTpH HcToUHUKA Teria Boime 100°C.

OCHOBHBIM MOKa3aTeNIeM, XapaKTepU3yoImnuM 3(h(HEKTUBHOCTh TEIUIOM30JSIIIMOHHBIX MATEPUAJIOB, SABISCTCS
HU3KUH K03()(PpULIMEHT TEMIONPOBOAHOCTH , KOTOPBIN cocTaBiseT uid 6onbinHcTBa U3 HUX 0,025-0,2 Br/™M'K.

Koa¢ppuumeHT TerionpoBOAHOCTH WM TEIUIONPOBOAHOCTh (4) MOKa3bIBaeT, KAKOE KOJMYECTBO TEIUIa IPOXOIUT 3a CYET
TEIJIONPOBOHOCTH B €AMHMILy BPEMEHH 4epe3 €AMHHYHYIO IUIOMIAJ(b CTCHKU NPH PAa3HOCTH TEMIIEPATyp MEXIy HOBEPXHOCTSIMHU
CTeHKH oauH rpanxyc. B cucreme CU pasmeprocts 4 Br/m K.

JUIs TETUTOM30JISIIMYA  UCTIONB3YIOT pa3IMYHble MaTepHajbl, HampuMmep, acOSCTOBYK) TKaHb M KapTOH,
CIICIUAJIbHBIC 6GTOH U KUPpIHUY, MUHCPAJIbHYIO W HIJIAKOBYIO BaTy, CTCKIIOTKAHD, yrHeI)OILHI)If/'I BOMJIOK U ap.
Tak, B kauecTBe TEIIOU3OJISAIMOHHBIX MaTEepPHANIOB Ui TPyOOMpPOBOIOB Mapa M Topsiueid BOABI, a TAKKe IS
TPyOOIIPOBOJIOB  XOJIOJIOCHAOKEHHSI, HCIIOJIB3yEMbIX B TPOMBINUICHHBIX XOJIOJAWIBHUKAX, MOTYT OBITH
MCIOJIb30BaHbl MaTepHAallbl U3 MUHEPAIbHON BaThI.

TGHHO3aHII/ITHI)Ie 9KpaHbl HMCHOJB3YIOT IJId JIOKaIW3alluu HCTOYHHUKOB TCIIJIOBOI'O H3JIYUCHHUSA, CHUKCHUA
OOJIy4eHHOCTH Ha PabOYMX MECTax, a TaKXKe Ui CHIDKCHHS TEMIEpaTypbl MOBEPXHOCTEH, OKPYKAFOIIUX
pabouee mecTo. HacTh TETJIOBOTO M3IIyYEHUS SKPaHBI OTPAXKAIOT, @ YACTh MOTJIOIIAIOT.

JIJis KOMMYEeCTBEHHON XapaKTePUCTHKH 3alIUTHOTO JIEUCTBUS SKpaHa UCIOIB3YIOT CIEAYIONIUE TOKA3aTEeNN:
KpaTHOCTh OCJa0JICeHUs] TEIUIOBOTO TOTOKa (M), a Takke A(P(PEeKTUBHOCTh JEHCTBUS 3KpaHa (1),). OTH
XapaKTEPUCTHKH BBIPAKAIOTCS CIICAYIONIMMHU 3aBUCUMOCTSIMH:

mzﬂ un, :M-IOO%,
E 2 E 1

rae E£; u E; — MHTCHCUBHOCTh TEIUIOBOTO OOJIy4eHHs Ha pabodyeM MecTe COOTBETCTBEHHO 10 W TOCIHE
YCTaHOBKH 3KPaHOB, B1/M’.

TakxuMm 00pa3om, MoKaszaTens m ONMpeAesieT, BO CKOJIbKO pa3 MepBOHAYATBHBIN TEIIOBOM MOTOK Ha paboueM
MECTE MPEBHIIIAT TEIUIOBOW MOTOK Ha paboueM MecTe TOCie yCTaHOBKH dKpaHa, a TI0Ka3aTelb 1), — Kakasi 4acTh
W3 TEepBOHAYAIBHOTO TEIUIOBOTO TOTOKAa JOXOAUT J0 pabodero wecra, 3alUIIEHHOTO 3KPaHOM.
D PexTUBHOCTD M, AJ1 OOJIBIIMHCTBA SKPAHOB JIEXKUT B mpenenax 50-98,8%.

Paznuyaror TeruiooTpakaromue, TEIUIONOTJIONIAIONINEe W TEeTUIOOTBOSIINE SKpPaHbl. TerIooTpa)aromue
9KpaHbl W3TOTABJIMBAIOTCS W3 QIIOMUHHS WIA CTalIM, a Takke (ONBru WIM CEeTKM Ha WX OCHOBE.
Tenonornomaroniye 3KkpaHbl MPEICTaBIAIOT cO00M KOHCTPYKIUN U3 OTHEYIIOPHOTO KUpIKYa (TUMA I11aMoTa),
acOecToBOr0 KapTOHa WIHM CTekia (Impo3payHble JKpaHbl). TeIIoOTBOASANIME SKpaHbl — OSTO IOJIbIC
KOHCTPYKIHUH, OXJIAXKIACMBIC U3HYTPU BO,Z[OI>'I.

CB0eOOpa3HbIM TETUTOOTBOSIIAM TIPO3PAaYHBIM 3KPAaHOM CIY’)KAT TaK HasblBaeMas BOJISIHas 3aBeca,
KOTOPYIO YCTPaWBalOT Yy TEXHOJIOTMYECKUX OTBEPCTHM IIPOMBILUICHHBIX II€YEH M 4Yepe3 KOTOPYIO BBOIAT
BHYTpB I€YeH HHCTPYMEHTHI, 00pabaThiBaeMbIe MaTepPHAIIbI, 3aTOTOBKH U JIp.

14.2. Co3panue TpedyeMbIX NapaMeTPOB MUKPOKJIMMATA B IPOM3BOICTBEHHBIX MOMEILCHUSIX

Jnst co3manusi TpeOyeMbIX MapamMeTpOB MHUKPOKIMMATa B IPOU3BOJACTBEHHOM IOMEIICHUH MPUMEHSIOT
CUCTCMblI BCHTW/ISILIUN U KOHI[I/ILII/IOHI/IPOBaHI/ISI BOSI[yX&, a TaKXe pa3J'II/I‘-IHLIe OTOIIUTCJIBHBIC yCTpOﬁCTBa.
BenTwsiius mpeactaBisier co00il CMeHy BO37yXa B MOMEIICHUH, MPEAHA3HAYCHHYIO TMOJICPKUBATh B HEM
COOTBETCTBYIOIINE METEOPOJIOTMUECKUE YCIIOBUS U YUCTOTY BO3IYIIIHOU CPEBI.

BenTwisiiiuss moMemeHuii JOCTUraeTcs yAalieHHeM W3 HHUX HarpeToro WM 3arps3HEHHOTO BO3AyXa H
MoJaueil YUCTOro Hapy)HOro Bo3ayxa. [lockoibKy B JaHHOU rjiaBe paccCMaTpUBAaE€M CHUCTEMbl BEHTWISLUU,
NpeaHa3HauYeHHbIE 71T 00ecreyeHusl 3aJJaHHbIX METEOPOJIOTHISCKUX YCIOBHH, PACCMOTPUM OOIIEOOMEHHYIO
BCHTUIAIIUIO, KOTOpaﬂ OCyH_leCTBJISIeT CMeHy BO3,Z[YX3 BO BCEM IIOMCHICHHUMH. I[p}IFI/IC THUIIBI BCHTUWJIAILIUNA
PacCMOTPEHBI JaJiee.

OOuieoOMeHHasi BeHTWISALIMS peAHa3HaYeHa A1 O IepKaHusl TpeOyeMBbIX MMapaMeTpoB BO3AYIIHOM Cpe/Ibl
BO BceM 00beme nomenieHns. Cxema Tako CHCTeMbl BEeHTWISLIMK MpeJcTaBIeHa Ha puc. 14.1.
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Hns >pdextuBHON pabOTBI CUCTEMBI OOMICOOMEHHOW BEHTHJISIMHM TpPU TOIJAEPKAHUH TpeOyeMBbIX
HapaMeTpoB MHKPOKIMMATa KOJIMYECTBO BO3/yXa, IMOCTYMAIOIIEro B momemieHue (Ly,), MODKHO OBITH
MPAKTUYECKH PABHO KOJUYECTBY BO3AyXa, YAAIAEMOT0 U3 HETO (Lyyyr).

?’ 2’/ s A IS
g PRZAAAALY
1]
";"' < %
7 - Y
bi/k - AAM>
fu 'I{ﬁ/ I/a'j )
<+

Puc. 14.1. Cxema obueobmennoti eenmursuuu
(CTpe/ikaMH MOoKa3aHO HanpaBieHHe ABUXEHUA BO3yXa)

KonmuecTBo mpuTOYHOTO BO3AyXa, TpeOyeMoro [uis yAalieHUs] M30BITKOB SBHOW TEIUIOTHI M3 MOMEIICHUS
(Quse™ xKJIx/4), onpenensieTcst BbIpaKEHUEM:

L, = Quo : (14.1)
Cpnp (thlWl - t?‘lp )

rue: L,, — Tpebyemoe KOIMYECTBO MPUTOYHOTO BO3/yXa, m/a4; C — yaenbHas TEIIOEMKOCTb BO3LYXa MPH
MOCTOSIHHOM  JaBJieHuH, paBHas | kJDk/(krrpan); p,, — IUIOTHOCTH NPUTOYHOIO BO3/YXa, KO/M; fyur —
TemIeparypa yjansiemoro Bosayxa, ‘C; ¢, — TeMreparypa Iputo4Horo Bosayxa, °C.

Jns apdexTuBHOrO ynaneHus: n30bITKOB SIBHOM TEIUIOTHI TEMIIEpaTypa MPUTOYHOTO BO3AYXa JOJDKHA OBITH
Ha 5—-8°C Hmxe TeMneparypsl Bo3ayxa B pabodeil 30He.
KonuyectBo mpuTOYHOTO BO3/AyXa, HEOOXOIMMOIO JUIS yAaJCHUs BJard, BBIJCIUBIICHCS B MOMEUICHHUH,
PacCUYUTHIBAIOT IO popMyIIe:
GBH

L =
np s
pnp (deblm - dnpum)
rac GBH ~ Macca BOISAHBIX IIapOB, BBIACIAIONIUXCA B IMOMCIICHHUH, F/‘I; d

(14.2)

— COJCp:KaHHC BJIaru B

6blm

yYAasICMOM M3 MOMCHICHUA BO3AYXC, F/KF; d — COACPIKAHUC BJIarkd B HAPYKHOM BO3AYXC, F/KF; IOnP -

npum
IUIOTHOCTB IIPHTOYHOTO BO3IyXa, KI/M".

[Tpy 0HOBPEMEHHOM BBIZICIICHHH B MPOU3BOACTBEHHOM IOMEIICHUH TTAPOB BJIard U W30BITOYHOM TETUIOTHI
MOCJIeZIOBaTeIbHO TpoBOAAT pacder mo ¢opmynam (14.1) u (14.2) m B KadecTBe HCKOMOTO pe3yJbTaTa
UCTIOJIB3YIOT OOJIBIIIEE U3 TIOJTYUYCHHBIX 3HAUCHUH.

[locmocoOy mepeMemeHuss BO3YyXa BEHTWIAIMSI MOXET ObITh KaK €CTCCTBCHHOM, TaK M C
MEXaHUYECKUM TMOOYXKIEHHEM, BO3MOXXHO TaKXe COuYeTaHHe H3TUX ABYX cnocoboB. Ilpu ecmecmeennoti
BEHTWISIIMA BO3IyX TEpeMelIacTcs 3a CYeT Pa3HOCTH TEMIIEpaTyp B MOMEIICHUH W HApYXKHOTO BO3IyXa, a
TaKkKe B pe3ylbTareé BETPOBOrO JaBjeHHs (IedcTBusi Berpa). CrnocoObl €CTECTBEHHON BEHTWIISIIMU:
WHQUIBTPAIUS, IPOBETPUBAHUE, a3pallHs, C UCIOJIB30BaHUEM JIe(ICKTOPOB.

[Mpu mexanuueckor BEHTHISAIMH BO3MyX IEPEMENIACTCS C TIOMOIIBIO CIEIHATBHBIX BO3JTYyXOIyBHBIX
MAaIlIMH-BEHTUIATOPOB, CO3AIOIINX ONpEACICHHOE JaBJICHHE W CIIy)XKalluX Ui MepeMeIIeHus] BO3ayXa B
BEHTHWISIIUOHHOM ceTu. Yalle Bcero Ha MpaKkTHKE UCTIOJIb3YIOT OCEBBIC U PaHabHbIC BEHTUISTOPBI.

[ToMmecTy meWcTBHS BESHTHISAIUS ObIBaCT OOMICOOMEHHON U MecTHOU. OOuyeobMeHHass BEH TSNS
oOecrieunBacT TOJIEPKAHUE TPEOYEeMBIX MapaMeTPOB BO3IYIIHOH Cpelbl BO BCEM OOBbEME IMOMEIICHHUs, a
MecmHuas — B OTIPENICTICHHON €T0 YacTH.

Bo3nyx, BcachlBaeMbIii BEHTWIATOpAMH W3 aTMOC(ephl, IMOCIE OYHUCTKH W TOAOTPeBa IOCTYMaeT B
CHeIMANIbHBIC KAaHAJbI, Ha3bIBACMBIE BO3JYXOBOJAMH, M PA3BOAMTCS IO IMPOU3BOJCTBEHHOMY ITOMEIICHHIO.
Takasi BeHTWISALIUS HAa3bIBACTCS npumoyrou. Harpersiid BO3IyX U3 TOMEIICHUS, COJIEPKAIIUI BOISHBIC Maphl,
OTBOJUTCSI U3 TIOMEIICHHS ¢ TIOMOIIHIO CHCTEMBI BBITSKHOW BEHTHIISIITHH.

[TpuTouHast ¥ BBITSHDKHASL BETBb BEHTHIISIIUN MOTYT OBITh OOBEAMHEHBI, B 3TOM CJIy4ae CUCTeMa BEHTHIISIIUH
Ha3bIBACTCS NPUMOYHO-8bIMAdCHOU. BoNbIIoe pacpocTpaHeHHe Ha MPAKTUKE TOTyYniIa IPUTOYHO-BBITSHKHAS
BEHTHJIAIMS C PEIMPKYJISIMEl Bo3myxa. s Hee XapaKTepHO MCIOJIb30BAHUE YACTH BO3MyXa, yIAISIEMOTO U3
MIOMEIIEHUSI W TPOIICANIETO OYUCTKY B CHCTEME MPUTOYHOM BEHTWIIIHH. [Ipy A3TOM pelHMpKyIHPYOIIHNA

130



BO3/IyX pa30aBIISIETCSl YaCThIO CBEXKEro BO3/yXa, IMOCTYMAIOMIET0 W3 aTMocdepsl. Vcrmonb3oBaHHE Takou
CUCTEMbI BEHTUJISILIUH TIO3BOJIIET CHU3UTH PACXObl HA OYMCTKY BO3/yXa, MOCTYMAIOLIETO U3 aTMochepsl, U Ha
€ro HarpeB B XOJIOAHOE BPEMsI roJia.

Kak yxe cka3zaHo BblIllIe, JUIsl CO3/1aHUs TpeOyeMbIX MapaMeTpoB MUKPOKIMMATa Ha OMPEEIEHHOM y4acTKe
MIPOU3BOJICTBEHHOTO TOMEIIEHUS CIIY>)KUT MECTHAasi MPUTOYHAsi BEHTWIALMA. B oTnuume oT 001eoOMeHHOM
MPUTOYHON BEHTWIALMKM OHA TOJAET BO3IyX HE BO BCE IMOMEMICHHS, a JUIIb B OTPaHUYEHHYIO YacTb.
Paznuuaror cienyronue ycTpolcTBa MECTHOM IIPUTOYHOM BEHTWIALMM: BO3AYIIHBIE Ty U OA3UCHI, 4 TAKXKE
BO3/YILLIHO-TEIIOBbIE 3aBECHI.

Bo3zoywnvie Oywiu TPUMEHSAIOTCA JUIA 3aIIUTHl paOOTAIOUIMX OT BO3JAEHCTBHS TEIJIOBOTO H3JIyUEHUS
HHTCHCUBHOCTBIO 350 B1/M° 1 Gonee. [IpHHIHIT JeHCTBHS 3TOTO YCTPOICTBA OCHOBAH Ha 06IyBe PabOTAIOMIEr0
CTpyel YBIaXKHEHHOTO BO3AYLIHOTO IOTOKa, CKOPOCTh KOTOporo coctasimser 1-3,5 w/c. Ilpm stom
YBEJIMUYMBAETCS TEIIOOTJa4a OT OpraHu3Ma 4eJI0BeKa B OKPYKAIOIILYIO CPELy.

B 6030yunbix oazucax, npeacTaBasONMX COOON YacTh NMPOU3BOACTBEHHOTO MOMEIIEHHS, OTPAaHUYEHHOTO
CO BCEX CTOPOH TMEPEHOCHBIMH MEPEropoJKaMH, CO3JaloTci TpedyeMble mapaMeTpbl MHKpPOKIMMATA.
VYka3aHHbIE ICTOYHHUKY UCIIOIB3YIOTCS B TOPAUUX LieXax.

Jis 3amuThl Jroed OT MepeoXJakIeHUs B XOJOJHOE BpeMs roja B JBEPHBIX MpoemMax M BOPOTax
YCTPauBAIOT 8030YUIHbIE U 8030YUIHO-MeENI08ble 3a6echl. IIpuHIMI X paboThl OCHOBAH HA TOM, YTO MOJ YIJIOM
K XOJIOAHOMY BO3AYIIHOMY TIOTOKY, TIIOCTYMalolleMy B IIOMEIIEHUE, HalpaBieH BO3AYLIHbIH MOTOK
(KOMHATHOHM TeMIepaTypbl WM MOAOTPETHI), KOTOPbIM JHMO0 CHMKAET CKOPOCTh M M3MEHSET HAIpaBJICHHE
XOJIOJHOTO BO3YIIHOTO MOTOKA, YMEHbIIAs BEPOATHOCTb BO3HUKHOBEHUS! CKBO3HSIKOB B IPOM3BOJCTBEHHOM
MOMEIICHUH, JTUOO0 TOJOTPEBACT XOJIOAHBINA MOTOK (B CIIy4ae BO3IYIIHO-TEIJIOBOM 3aBeckl). Takue BO3AYIIHO-
TEIUIOBbIE 3aBEChl YCTAHOBJEHBbl HA BXOJaxX Ha CTAHIMM METPOIOJIUTEHA, a TaKKe B IBEPSX KPYMHBIX
Mara3uHoB.

B nacrosimee Bpemst ans nojjiepikaHusi TpeOyeMbIX MapaMeTpoB MHUKPOKIMMATa HIMPOKO MPUMEHSIOTCS
YCTQHOBKH /ISl KOHAWIIMOHUPOBAHMS BO3JyXa (KOHIUIMOHEPHI). KoHouyuonuposanuem 6030yxa Ha3bIBACTCS
CO3/1aHH€ M aBTOMAaTHYECKOE IMOJJIEpPKaHue B MMPOU3BOJCTBEHHBIX UM OBITOBBIX MOMEIICHHUSX HE3aBUCUMO OT
BHEIIHUX METEOPOJIOTMYECKHUX YCIIOBUM IOCTOSHHBIX WM W3MEHSIOIIMXCS IO OINPEAEIEHHON INporpaMmme
TEMIEPATypbl, BIAKHOCTH, YHUCTOTHI W CKOPOCTH JIBIXKEHHUS BO3[yXa, COYETAaHHE KOTOPBIX CO3JaeT
KOM(OpPTHbIE YCIOBUS Tpyda WM TpeOyercs Al HOPMAJIBHOTO MPOTEKAHUS TEXHOJIOTMYECKOro Mpoliecca.
Konaumuonep — 370 aBTOMaTu3upOBaHHAsi BEHTUJISIIUOHHAS YCTAHOBKA, KOTOpask MOJAEPKUBAET B OMEIICHUH
3aJJaHHbIe MapaMeTpbl MUKPOKIMMATa. DKCIUTyaTalysl YCTAHOBOK JJIsl KOHIUIIMOHHUPOBAHUS BO3AyXa OOBIYHO
JIOPO’KE, YeM BEHTUISILIMOHHBIX CHCTEM.

Jlna nopzep)kaHus 3alaHHOM TeMIlepaTypbl BO3yXa B MOMEILEHUAX B XOJIOAHOE BPEMS Iroia UCIOJIb3YIOT
pa3IUYHbIE CUCTEMbI OTOIJICHUS: BOJISIHAS, TTApOBasi, BO3AYIIHAS U KOMOMHUPOBAHHAs.

B cucremax godsnoeo omonnienus B KadecTBE TEILIOHOCUTEIS UCIIONIb3YeTCs BoAa, Harperas jaubo g0 100°C
00 meperpeTasi BBIIIE ATOW TeMIepaTypbl. ITH CUCTEMBbl OTOTUICHHs HamOosiee d3(pPEeKTUBHBI B CAHUTAPHO-
TUTHEHNYECKOM OTHOLIEHUH.

CucreMbl napogoco omonjeHusi WUCHONb3YIOTCS, KaK MPaBUIO, B TPOMBIIUICHHBIX MOMEIIECHUSIX.
TennonocuTeneM B HUX SBIISETCS BOASHOM Map HU3KOTO MITH BHICOKOTO J1aBJICHUSI.

B 6030ywnbix  cucmemax 1Sl OTOIUIGHHMSI HCIIOJIB3YETCS HAarpeTbli B CIELMAJIbHBIX YCTaHOBKaX
(xanopudepax) Bo3ayx. KombunupoeanHvle cucmemvl OTOIUICHUS HUCHONBb3YIOT B KayecTBE 3JIEMEHTOB
PacCMOTPEHHBIE BBILIE CUCTEMbI OTOTLIICHUSI.

[TapameTpbl MHKpOKJIIMMATa B TPOU3BOACTBEHHBIX IOMEIICHHUSIX KOHTPOJIHUPYIOTCS  Pa3InYHBIMH
KOHTPOJIbHO-U3MEPUTENbHBIMU Tpubopamu. s M3MepeHus: TeMIeparypbl BO3[IyXa B IPOU3BOACTBEHHBIX
MOMEIICHUAX MPUMEHSIOT PTYTHBIE (U1 u3MepeHus: remnepatypsl Boiie 0°C) u cnupToBble (A1 U3MEPEHHS
temriepatypbl Hwke 0°C) TepmomeTpbl. Ecnu TpeOyeTcst mocTosTHHAS PErUCTpaiys U3MEHEHUST TeMIIepaTyphl
BO BpPEMEHHM, UCIOJIB3YIOT MpHUOOpHI, Ha3biBaeMble TepMorpadamu. Hampumep, oTeuecTBeHHBIH MpubOop —
tepmorpad tuma M-16 — perucTpupyer W3MEHEHHE TEeMIIepaTypbl 3a ONpENeNeHHBIN mepuoj (CYyTKH WU
Hezeno). CyIliecTBYIOT U IpyrUe YCTPOICTBA 11 U3MEPEHUS TEMIIEPATYPhI BO3AyXa, HAIPUMEpP, TEPMOIIAPBHI.

Jis  u3MepeHus OTHOCUTENBbHOM  BJIQXKHOCTH  BO3/AyXa HCIOJNB3YIOTCS NPUOOpBL, Ha3bIBaeMbIe
IICUXPOMETPAMU U TUIPOMETPAMHU, a AJI PErucTpaldd W3MEHEHHs 3TOr0 MapaMeTpa BO BPEMEHM CIIYXKHUT
rurporpad.

[IpocTeiimmii ICUXPOMETP — 3TO YCTPOUCTBO, COCTOAIIEE U3 CYXOT0 U BIAYKHOT'O TEPMOMETPOB. Y BIIAXKHOTO
TEPMOMETpa pe3epByap OOCPHYT THUTPOCKOMMYECKOW TKaHBIO, KOHEIl KOTOPOW OMyIIeH B CTaKaHYUK C
TUCTHIUIHpOBaHHOUW Boaod. CyXxoil TepMOMETp MOKa3bIBa€T TEMIEpaTypy BO3/AyXa B IPOU3BOJCTBEHHOM
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MIOMEIICHNH, a BIXHBIH — 0oJiee HU3KYIO TeMIIEpaTypy, TaK KaK HMCHApSIONIAsCsl ¢ TOBEPXHOCTH BIAXKHOM
TKaHM BOJa OTHHUMAaeT TeIUIo Yy pe3epByapa TepMomeTpa. CyIIECTBYIOT CIEUalbHbIE IE€PEBOHBIC
MICUXPOMETPUYECKUE TaONMUIbl, TO3BOJSIONIME [0 TEMIepaTypaM CyXOro M BJIQKHOTO TEPMOMETPOB
OTpeeIATh OTHOCUTENbHYIO BIaKHOCTh BO3/lyXa B IOMEILIEHUH.

Bonee ciloXHBIM 1O KOHCTPYKLMH, HO M 0OoJee TOYHBIM SIBISICTCS TaK HA3bIBAEMBIA acCTIUPAI[MOHHBIHA
MICUXPOMETP, KOTOPBII TaK)Ke€ COCTOUT U3 CyXOI'O M BJIAYKHOT'O TEPMOMETPOB, IIOMEIICHHBIX B METAJTTNUYECKHE
TpyOKH u OOIyBaeMbIX BO3AYXOM CO CKOpPOCTBhIO 3—4 M/C, B pe3ylibTaTe Yero MOBBIIIACTCS CTAOMIBLHOCTD
MOKa3aHUW TEPMOMETPOB M NPAKTHUECKHU YCTPAHAETCS BIIMSHUE TEIUIOBOro u3iydeHus. OrmnpeneneHue
OTHOCUTENILHOW BIIAXXHOCTH OCYIICCTBIISICTCS TAaKXKE C WCIOIb30BAHUEM TICHXPOMETPHUECKUX TaOJIHII.
AcnupanvoHHble TMCHUXPOMETpbl, Hanmpumep MB-4M wm M-34, MoryT OBITh HCIIOJIB30BAaHBI IS
OJIHOBPEMEHHOT'0 U3MEPEHUS B TOMEIICHUH TEMIIEPATYPhI BO3/1yXa U OTHOCUTEIHHOM BIIa’KHOCTH.

Hpyrum ycCTpOMCTBOM MJI ONPEACIICHUS OTHOCUTEIBHOW BJIAXXHOCTU CIIY)KUT TUTPOMETP, IEHUCTBUE
KOTOPOrO OCHOBAaHO Ha CBOHCTBE HEKOTOPHIX OpPraHMYECKHX BELIECTB (OpraHMYeCKMX MeMOpaH,
YeJIOBEYECKOr0 BOJIOCA) YIJIMHITHCS BO BJIaKHOM BO3JyXe M yKOpauuBaThcsl B cyxoM. M3mepss nedopmanuio
9yBCTBUTEIHLHOTO 3JIeMEHTa (MEeMOpaHbl WM BOJIOCA), MOKHO CYJUTh O BEIMYMHE OTHOCUTEIHLHOU BIAKHOCTH
B TMPOM3BOACTBEHHOM TIOMelIeHUU. [urporpadsl 3amuchiBalOT HM3MEHEHHS] BEJIMYMHBI OTHOCHTEIBHOM
BJIQKHOCTH Kak (yHKUMIO BpeMeHH. [IpumepoMm Takoro rurporpada MOKeT CiIyXuTh npubop Ttuma M-21,
KOTOPBI OCYIIECTBIISIET CYyTOYHYIO WM HEJENBHYIO 3alUCh PETUCTPUPYEMOI0 TapaMeTpa.

CKOpOCTb JBM>KEHUS BO3/yXa B IPOU3BOACTBEHHOM IOMEIIEHUH U3MEPsIeTCs IpUOOpaMu — aHEeMOMETPaMH.

PaGora kpbulbyaTOro aHeMOMETpa OCHOBaHAa Ha M3MEHEHUHM CKOPOCTH BpalleHMs CIEeLHaIbHOro KoJjeca,
OCHAIIICHHOTO  QJIIOMUHUEBBIMU  KPBUIbSMH, pACIOJOXKEHHBIMU 1ojA  yriaoMm 45° K  IUIOCKOCTH,
MepIeHIUKYIISIPHOM ocH BpaiieHus kojeca. Och Kojeca coequHeHa co cUeTYMKOM 000poToB. Ilpu usmenenuu
CKOPOCTH BO3YLIHOI'O [TIOTOKA U3MEHSIETCS U CKOPOCTh BpallleHUs KOJIeCa, T. €. YBEIMUNBAETCs (YMEHBLIAETCS)
YHCII0 OOOpPOTOB 3a OMNPEJCNICHHBIM NPOMEXYTOK BpeMeHu. [lo 3Toil mHpOpMaluu MOXKHO OIpPENEIUTh
CKOPOCTb BO3yLIHOI'O IIOTOKA.

Kppuipyatbie aHeMOMETpbl PEKOMEHYETCSl MPUMEHSTh Al U3MEPEHHUs] CKOPOCTH BO3IYIIHOTO MOTOKa B
unteppane 0,4-10 m/c, mpu ckopocTsx 1-35 M/c MPUMEHSIOTCS YallledHble aHEMOMETPBI, B KOTOPBIX KPBUIbS
3aMeHeHbI Yanieukamu. [IpuMepom kpbutbuatoro anemometpa ciaykutT npudop ACO-3 tun b, gameunoro —
tun MC-13.

CymiecTByloT W Jpyrue mnpuOOpbl Ui HM3MEPEHUsT CKOPOCTH JABM)KEHHS BO3JyXa: IIApOBble WU
UAJMHIPUYECKUE KaTaTePMOMETPBI U TEPMOAHEMOMETPHI.

HMHTEHCUBHOCTH TEIJIOBOTO M3JIyYEHHSI B OTEUECTBEHHOM MPAKTHKE U3MEPSAIOT aKTUHOMETpamH, JeWCTBHE
KOTOPBIX OCHOBAHO HAa MOTJIOLIEHUHU TEIJIOBOTO M3JIYYEHUS U PETMCTPALIUU BBIJICTUBLICHCS TEIJIOBOM SHEPTHUU.
[IpocTeitmmii TeroBol NMpueMHHUK — TepMonapa. OHa mpeacTaBiseT cOO0M JIEKTPUUECKH KOHTYpP U3 JIBYX
MIPOBOJIOK, MU3TOTOBICHHBIX U3 PAa3IMYHBIX MaTEPHANOB (KaK METAIOB, TAK U MOIYMPOBOJHUKOB), HAIPUMED
MeJIb—KOHCTaHTaH, cepeOpo—Tauiauidi, cepeOpo—BUCMYT, BUCMYT—CypbMa, BojJbhpamM—penuii u Ap. JIBe
MPOBOJIOKA W3 Pa3IMYHBIX MaTEpHaJOB CBApUBAIOT WM CIAMBAIOT MEXAy coOoii. TemmoBoe u3mydeHHe
HarpeBaeT OJIMH W3 CIMaeB JIByX IPOBOJOK, B TO BpeMs KaK JAPYrol cmai CIy>KUT A CPaBHEHUS H
NOJIICP)KUBAETCSL Tipu MocTosiHHOM Temmepatype (Tp). Dnekrpudeckas cxema TepMmoIapbl MpeICTaBlIeHA Ha
puc. 14.2.

Puc. 14.2. Tepmonapa, cocmonuasn u3 mamepuasa A u B

JBe mpoBooku U3 MarepuaioB A u B cocTaBistor anekTpuueckuil KoHTyp. [Ipu HarpeBe oHOTO U3 craeB
TEIJIOBBIM H3JIydeHUEM J0 Temneparypbl I Bo3HHKaeT TepMoDJC Vap, BenudmHA KOTOPOW H3MEPSETCS
BosbT™MeTpoM. TepmoD/[C B 60biIoM HHTEpBaJE TEMIEpaTyp MpsIMO MPoNopLroHaibHa paznoctu 1— Ty (T1e,
Ty — TemnepaTypa X0JIOIHOTO CJIOSI TEPMOTIAPHI):
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Vig = €5(T = Tp).
Bemnunna ¢,, HocuT HaszBaHue kod(¢uimenta 3eebeka aus BemecTB A u B. Oror sddexr HazpBaroT

TepModekTpudeckuM win d¢pdekrom 3eedeka B decTh ero otkpeBatens (1821 r.). MuHorma n tepmomap
COCTMHSIIOT MEXKIy COOOM MOCIEA0BATEIBLHO, TIOyYasi TIPU TOM TepMOdJIeKTpudecKyto 6atapero. TepmodJIC u
COOTBETCTBEHHO YYBCTBUTEIHHOCTh 3TOTO MPUOOpa B 7 pa3 BHIIIE, YUeM y OOBIYHOM TEPMOIAPHhI, YTO MO3BOJISIET
M3MEpPSATH TEIIOBOE U3ITyUYeHHE MaJIOil HHTEHCUBHOCTH.

B OCHOBY IIPOMBIINIJICHHBIX HpI/I60p0B e USMCPCHHUA HWHTCHCUBHOCTH TCIUIOBOTO HU3JIYUCHUSA —
AKTUHOMETPOB — MOJIOKEH MPHUHIIUII TEPMOAIEKTprudeckoil OaTaper. UyBCTBUTENbHBIN 3JI€MEHT aKTUHOMETPA
COCTOUT W3 aJIIOMHUHUEBOU IIJTaCTUHKH, Ha KOTOpOfI B HIAXMAaTHOM IMOPAAKEC PACIHOJIOKCHBI 3a4CPHCHHBIC U
OJlecTAIME CEeKIMU. 3aUuepHEHHbIE MOJOCKM MHTEHCUBHO IOIJIOIIAIOT TEIUIOBOE H3JIy4YeHHE, a OjecTsine
OTPaXXalT €ro, MO3TOMY MEPBbIC M3 HUX HArPEBAIOTCS 3HAYMTEIBHO CHUJIbHEE, ueM BTOphle. [1omoXKuTenbHbIC
crau TepMonap, COeIMHEHHBIE MEXIy CO0OH MOCiel0BaTeIbHO MPHUCOEAMHEHbI K 3a4€pHEHHBIM IOJIOCKaM
AIIIOMUHHUEBOU (I)OHLFI/I N HarpeBaroTCs 1o/ BOBI[GI\/'ICTBI/IGM TCIUIOBOI'O U3JIYUCHUS 3HAYUTCIIBHO CUJIBHCC, YCM
OTpHUIATENbHBIEC CIIau, IPUCOEAUHEHHbIE K OnecTaiuM nosiockaMm. [lo Bo3nelcTBHEM Pa3HOCTH TEMIEPATYP
Bo3HUKaeT TepmMoDJIC, KoTopass u3MepseTcs YyBCTBHUTEIBHBIM MPUOOPOM, OTTPAAyUPOBAHHBIM B E€IMHHUIIAX
TeruoBoi pamuanun (Br/m?).

[Ipu OoTKIOHEHUU MapamMeTPOB MUKPOKIMMATa OT BEIHYWH, CO3JAIOMINX KOMQOPTHBIE YCIOBUS, OONbBIIOE
3HAYCHHE UMEET MPABUIIBLHBIA BBIOOP crieroaekanl. [Ipu paboTe B MOMENIEHUAX ¢ TOHUKEHHOW TeMIIepaTypoit
BO3/lyXa HEOOXOJUMO HCIIOJIB30BaTh YTEIUICHHYIO Crienoaexay. s mepcoHana, 3aHATOrO B TOPSYUX IIeXax,
UCIOJIB3YIOT CHEIOEXK Ty, U3TOTOBICHHYIO U3 MAaTEPHAJIOB C HU3KO TEIJIONPOBOHOCTHIO.

KoHnTpo/ibHbIE BOPOCHI

Yro Takoe BO3ayx paboueit 30HbI?

Kakue ocHOBHbIE HOpMUpPYEMBIE TTOKA3aTENIN MUKPOKJINMaTa BO3yxa paboueil 30HbI Bbl 3HaeTe?

Uro sBiIsIeTCsl ICTOYHUKAMM TEIIOBOTO M3ITYUYEHUS?

Yro Takoe TepMOpEryIsLus 4eJI0Be4eCKOro opraHusma?

W3 xakuX OCHOBHBIX IPOLIECCOB COCTOMT TEIUIOOTJAdya YEJIOBEUECKOI0 OpPraHu3Ma B OKPYKAIOLIYIO

cpeny?

Kak BIMSIIOT Ha 4yenoBeYECKUH OpraHM3M TeMIlepaTypa OKpY>KAIOIIEro BO3AyXa, €r0 OTHOCHUTEIbHAs

BJIQKHOCTb M CKOPOCTb JBHKEHUS?

Kak BpIOMparoT napameTpbl MUKpOKIMMATA B IPOU3BOJICTBEHHOM ITOMEIIEHNN ?

8. JlaiiTe omnpenesieHue MOHATUN «ONTUMalbHbIE TAPAMETPhl MUKPOKJIMMAaTa» U «OIYyCTUMBIE TapaMeTphl
MUKPOKJINMATa.

9. Kakue meponpusTHs HUCHONB3YIOT s MOJIJEPKAHUS HOPMAlbHBIX IapaMeTPOB MHKpPOKJIMMaTa B
paboueii 30He?

10. [Maiite onpeneneHne NOHATUN «BEHTUIIALMS BO3yXa» U «KOHIUIIMOHUPOBAHUE BO3LyXay.

11. Kak paccuuTarh KOJMYECTBO MPUTOYHOTO BO3/AyXa, TpeOyemoro Juisl yAajeHuss H30BITKOB SIBHOM
TEIUIOTHI U BJIard U3 MOMeLeHns?

12. Yro Takoe ecTecTBEHHAsI BEHTHIISAIUS M BEHTHIISIMS C MEXaHUUECKUM MO0y IeHHEeM?

13. [aiite ompenesneHue MOHATUN «IIPUTOYHAS BEHTUJISALMS», «BBITSXKHAS BEHTWIALUS» U «IIPUTOYHO-
BBITSDKHAsI BEHTUJISILIUS.

14. Yro Takoe BO3IyLIHbIE YL, BO3AYIIHbBIE 0a3KUChl, BO3AYIIHbIE U BO31YIIHO-TEIJIOBLIE 3aBECHI?

15. Kakue cuctemsl OTOIUIEHUS Bbl 3HaeTe?

16. Hazowute mpubophI U yCTPOICTBA 7151 U3MEPEHUS METEOPOIOTUYECKUX YCIOBUH.

Al

a

=~

I'nasa 15. Bo3aeiicTBue HA OPraHU3M 4Ye/10BeKa BPeIHbIX BeleCTB, COJAEPKAIUMXCH B BO3AyXe
padoueii 30HbI

15.1. Buabl BpeIHbIX BelleCTB

BrinonHnenue pa3nuyHbBIX BUIOB padOT B MPOMBIIIJIEHHOCTH COMPOBOXAAETCSA BBIACICHUEM B BO3AYIIHYIO
Cpelly BpeIHbIX BELIECTB. Bpeonoe eewjecmeo — 3TO BEUIECTBO, KOTOPOE B Cllydyae HapylleHUs TpeOOBaHM
0€30MacHOCTH MOXET BbI3BaTh IPOU3BOJCTBEHHBIE TpPaBMbl, TNpodecCHOHaTIbHbIe 3a00JIeBaHUS WU
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OTKJIOHCHHSI B COCTOSIHUH 3JI0POBBS, OOHAPY)KMBAaeMbIe KakK B MpoIlecce padOThI, TaK M B OTIAJICHHBIE CPOKH
YKU3HU HACTOSIINX U TOCIEAYIOUINX MOKOJIECHUH.

Haubonee Gnaronpusiter ans apixaHus atMocepHsbIil Bo3ayX, coaepxkammii (% mo oobemy) azota — 78,08,
kucaopoaa — 20,95, uneptHeix razos — 0,93, yriekucioro raza — 0,03, npouux razos — 0,01.

HeobxonmuMo oOpamiaTh BHHMaHWE W Ha COJEp)KaHHE B BO3AYyXE 3apsHDKCHHBIX YacTHI] — HMOHOB. Tak,
HarpuMep, M3BECTHO OJaroTBOPHOE BIMSHHE HA OpPraHU3M YEJOBEKa OTPULIATENBHO 3apsyKEHHBIX HOHOB
KHUCJIOPO/Ia BO3/1yXa.

Bpennsie BemecTBa, BbIIEISAIONIMECS B BO3AYX paboyeil 30HbI, U3MEHSIOT €r0 COCTaB, B pe3yJIbTaTe Yero OH
CYIIECTBEHHO MOKET OTIMYATHCS OT COCTaBa aTMOC(HEPHOTO BO3AyXa.

[Ipn mpoBeneHUU pazIUYHBIX TEXHOJIOTMYECKHX IPOLIECCOB B BO3AYX BBIJICISIIOTCS TBEPAbIE U KHUIIKHE
YaCTHIIBI, @ TAKXKE Maphl U Ta3bl. [lapel U ra3el 00pa3yroT ¢ BO3AYXOM CMECH, a TBEPbIC U KHUJIKHE YACTUIIBI —
a’pOJIUCIIEPCHBIE CUCTEMBI — a’PO30JIH. Adpo30onamu HA3bIBAIOT BO3IYyX WM Ta3, colepkamue B cebe
B3BEIICHHBIC TBEPJIbIC WM KUAKUE YACTUIIBIL. A3pPO30JM MPHUHSITO NEIUTh HA MbUIb, bIM, TyMaH. [Ibimu wim
JBIMBI — 3TO CUCTEMBbI, COCTOSIIIINE U3 BO3AyXa WM ra3a U pacnpe/elIeHHbIX B HUX YacTULl TBEPAOIO BEIECTBa,
a TYMaHbI — CHCTEMBbI, 00pa30BaHHBIC BO3yXOM HIIU Ta30M U YaCTUI[AMU JKUTKOCTH.

PasMepsl TBEpAbIX YACTHII MbUICH MPEBHIMAIOT | MKM', a pasMepsl TBEpAbIX YACTHIL AbIMA MEHBIIE STOTO
3HaueHus. Pa3nuyaroT KpymHOAUCIIEPCHYIO (pa3Mep TBepAbIX yactuil 6oiee 50 MKM), CpeTHeTUCTIEPCHYO (OT
10 o 50 MxMm) u menkoaucmnepcHyro (pazmep yactuil mMeHee 10 MKM) mbUIb. Pasmep KHAKWUX YacTHII,
00pa3yronux TyMaHbl, 0OBIYHO JIXKHT B mpeaenax ot 0,3 10 5 MkMm.

! Imkm (1 muxpomerp) = 10° m.

[IpoHMKHOBEHHE BpPEIHBIX BELIECTB B OPraHU3M YEJIOBEKAa IPOUCXOAUT 4Yepe3 [bIXaTelbHbIE IyTH
(OCHOBHOIA Iy Th), a TAKXKE Yepe3 KOXKY U C MHILEH, eCIr YeIOBeK MPUHUMAET €€, HaXO0sICh Ha pabodyeM MecTe.
JlelicTBHE 3TUX BEILLECTB CJIELYET PaCCMATPUBATh KaK BO3/IECHCTBUE ONACHBIX WM BPEIHBIX IPOM3BOACTBEHHBIX
(DaKTOpOB, TaK KAK OHM OKA3BIBAIOT HETaTHBHOE (TOKCHUECKOe®) NeiiCTBHE Ha OPraHM3M deloBeKa. B
pe3yibTaTe BO3JACHCTBUS 3TUX BEIIECTB y 4YEJIOBEKa BO3HUKACT OTpaBlieHUE — OOJIE3HEHHOE COCTOSHUE,
TSKECTh KOTOPOT'O 3aBUCUT OT NMPOJOKUTENILHOCTH BO3/ICHCTBHSA, KOHLIEHTPAL[MK U BU/1a BPETHOIO BEILIECTBA.

TokcuyHOCTE — SAAOBUTOCTB, CIIOCOOHOCTH HEKOTOPBIX XUMHUUYCCKHUX U OHOJIOTHYECKUX BCHICCTB OKa3bIBaTb BPEIAHOC
BOBHCﬁCTBHC Ha JXMBBIC OPraHU3MBbI.

CyIecTBYIOT pa3InyHble KIaCCU(PHUKAIMA BPEIHBIX BEIIECTB, B OCHOBY KOTOPBIX IOJIOKEHO X JCHCTBHE
Ha 4eJIoBeYeCKui opranusM. B coorBeTcTBUU ¢ Hanbosee pactpoctpanennol (o E.f. FOnuny u C.B. benosy)
knaccu(ukanueil BpeAHbIE BEIIECTBA JENATCS Ha LIECTh TPYII: OOIIETOKCHYECKHEe, pa3apa)arolue,
CCHCHOWIM3UPYIOIINE, KAaHIEPOTCHHBIC, MYTarcHHbIC, BIUSIONINE Ha PENPOAYKTHBHYIO (IETOPOIHYIO)
(YHKIIMIO YeTOBEYECKOTO OpraHu3Ma.

Obwemoxcuueckue 6eujecmea BBI3BIBAIOT OTPABJICHUE BCETO OpTraHU3Ma. JTO OKCHJ YIJiepoja, CBUHEIL,
PTYTh, MBIIIBSIK ¥ €70 COSAMHEHUS, OCH30.1 U JIp.

Paszopasicarowue 6ewjecmea BBI3BIBAIOT Pa3ApaXKEHUE ABIXAaTEIBHOTO TPAKTa M CIH3UCTBIX 000JOYEK
YeJI0BEUECKOro oprann3ma. K 3TUM BelecTBaM OTHOCSTCS: XJIOp, aMMHAK, Iapbl alleToOHa, OKCUJIbI a30Ta, 030H
U pAI APYTUX BEILECTB.

Cencubunusupyiowue® eewecmea IeiCTBYIOT KaK alIepreHbl, T.e. IPUBOIAT K BOSHUKHOBEHHIO AIUICPTHH" Y
9ernoBeka. OTHM CBOMCTBOM 00damaroT (opManbaeruy, pasddyHble HUTPOCOCIWHEHHS, HHUKOTHHAMUI,
reKcaxJiopaH H Jp.

CencuOnnm3anus — NOBBIICHUE PEaKTUBHOW YyBCTBUTEIBHOCTH KJIETOK M TKAHEH YeJIOBEYECKOTO OpraHu3Ma.
4
Anteprusi — HeOObIYHBIC, HCHOPMAJIBHBIC, PEAKIIMK OpraHu3Ma, HaPUMEp MOSBICHUE CHIITH.

BosnelictBue kanyepozennuvix eewyecme Ha OpraHU3M YeJIOBEKA NMPUBOJAUT K BO3HUKHOBEHHUIO U Pa3BUTHIO
3JIOKAYECTBEHHBIX OITyxoJiel (pakoBbIX 3a0oseBaHuil). KaHIEpOT€HHBIMU SIBISIOTCS OKCHIBI Xpoma, 3,4-
OeH3nupeH, OepHUIUI U €ro COeAMHEHUs, acOecT U p.

Mymacennvie 6ewjecméa TPU BO3IACUCTBUM Ha OPraHU3M BBI3BIBAIOT W3MEHEHHE HACIEJACTBEHHOMN
uHpopManuu. ITO paAHOaKTHUBHbIE BEIIECTBA, MapraHel], CBUHEI] U T.1I.

Cpenu sewecms, erusa0wux Ha penpooyKmMueHy0 OYHKYUIO 4ello8eyecko20 Op2anu3ma, CleqyeT B MepBYIO
ouepesib Ha3BaTh PTYTh, CBUHELL, CTUPOJI, MAapraHell, psij paAuOaKTUBHBIX BEIECTB U JIp.

[Ibub, moOmazas B OpraHM3M YEJOBEKa, OKa3blBaeT (UOpPOreHHOE BO3JACHCTBUE, 3aKIIOYalolIeecs B
pasapaKCHUU CIIM3UCTBIX 060]’[0‘-161( JAbIXaTCIIbHBIX HyTefI. OCGI[aH B JICTKUX, IIbUIb 3aCPKUBACTCA B HUX. HpI/I
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JUTUTEITFHOM BJIBIXaHWUHU TBUTH BO3HUKAIOT MPOQdECCHOHATbHBIC 3a00JICBaHUS JISTKUX — IMHEBMOKOHHMO3bBI. [Ipu
BIIBIXaHWM TIBUTH, COJEpXKaIieil cBoOOmHBIA auokcua kpemuus (Si0,), pa3BuBaeTcs HauOoyiee H3BECTHAs
¢bopMa MHEBMOKOHMO3a — CHUJIMKO3. ECIM JUOKCHI KpEeMHHUS HaxXOJUTCS B CBA3aHHOM C JPYTHMH
COETMHEHUSIMU COCTOSIHUM, BO3HUKAeT IMpodeccroHalbHOe 3a0o0jeBaHuEe — CHIIMKaTo3. Cpeau CUIIMKAaTO30B
HauOoJee pacpoCTpaHeHbl aCOECTO3, IEMEHTO3, TAThKO3.

Jlnst Bozmyxa pabodeid 30HBI MPOM3BOJCTBEHHBIX TomemeHuit B coorBerctBuu ¢ ['OCT 12.1.005-88
yCTaHABIMBAIOT npenenbHo gomyctuMble koHueHtpauuu (I1J1K) Bpennbix Bemects. ITJIK Bwipaxarorcs B
MHIUIATpaMMax (Mr) BpEJHOTO BELIECTBA, IPUXO/AIIErocst Ha | KyGHUeCKril METp BO3LyXa, T. €. MI/M .

B cootBerctBuu ¢ ykazanusiM Bbiie 'OCTom ycranosnens! [TJIK ans 6onee uem 1300 BpeIHBIX BEIIECTB.
Eme npubnusurensro s 500 BpeaHBIX BEIIECTB YCTAHOBJIEHBI OPUEHTHPOBOYHO O€30MacHBIC YPOBHU
BoznerictBus (ObYB).

I[To TOCT 12.1.005-88 Bce BpemHble BEIIECTBA IO CTEICHW BO3JCHCTBUS HA OpPraHU3M YeJOBEKa
MOAPA3ACIIAIOTCS Ha CJEAYIOIIME Kiacchl: | — 4pe3BbIUaiiHO OmacHble, 2 — BBICOKOOIMACHBIE, 3 — YMEPEHHO
onacHele, 4 — MasioonacHble. ONMAacHOCTh YyCTaHaBIMBAaeTCs B 3aBUcUMOCTH OT BenumuuHbl [1JIK, cpenneit
CMEPTENBHOU JI03bI ¥ 30HBI OCTPOT0 WM XPOHUYECKOTO ACHCTBUSI.

Ecnu B Bo3ayxe conepKUTCs BpeIHOE BEIIECTBO, TO €r0 KOHIIEHTpAIMs HE JOJKHA MPEBbIIATh BEIUYUHBI
K.

[Ipy OAHOBPEMEHHOM MPUCYTCTBUM B BO3IYILIHOW Cpelleé HECKOJbKHUX BPETHBIX BEIECTB, 00JIaJarolInx
OJIHOHATMPABJICHHBIM JCHCTBUEM, JTOJKHO COOJIIOIATHCS YCIIOBHE:

G + & + G, +...+L31,(15.1)
IJIK, I1IK2 [IJJK3 IJIK
rae C;, Cy, Cs,...,C— dakTHueckre KOHIICHTPAIIMH BPEIHBIX BEIIECTBE BO3yXe paboueii 30HHI, MF/M3;
HJIK,, IIIK,, IIJIK,,..., II/IK,— npenenbHO NOIyCTHUMbIC KOHLCHTPALMU 3TUX BELIECTB B BO3AYXE

n

paboueii 30HBI.
[Tpumeps! peeabHO TOMYCTUMBIX KOHIIEHTPAIMHA Pa3IMYHbBIX BEIIECTB MPeICTaBIeHbl B Ta0m. 15.1.

Ta6nwuua 15.1. IpenensHo JomycTUMbIE KOHUEHTPALMA
HEKOTOPBIX BPEXHbIX BEILECTB

Ha3zeanue Xumuueckasn K, Krace Azpezamnoe
geujecmea dopmyna Me/M3> | onachocmu | cocmosHue

BeHanupeH (3,4-6eH3nn- ,

peH) CypH;;  0,00015 1 Tlapmr
Bepwumit u ero coemu-

HeHust (B MepecueTe Ha -

Geprnit) , ‘ Be 70,001 1 A3po307b
CauHeu Pb 0,01 1 A3po3ob -
Xnop Cl 1,0 2 la3
CepHas KucioTa H,S0, 1,0 2 [Mapbl
Xopuj Bofopoaa HC1 5,0 2 Ias
Hunokcun asora N0, 20 3. l'a3
CnypT MeTHIOBBIA CH;0H 5,0 3 ITapst
Oxcua yrnepoaa Cco 20 4 laz
TonnnexbliA 6eH3UH C;Hy, 100 4 Mapw

~ AueToH CH,COCHj; 200 4 [Mapbt

15.2. O3n0poBiieHHe BO3AYIIHOI cpe/bl

O3710poBIIEHHE BO3AYIIHOM Cpeabl JOCTHIaeTCs CHHKEHHEM COJIepKaHUs B HEW BpPEIHBIX BELIECTB 10
0e30IMmacHbIX 3Ha4YeHUH (He npeBbimarommx BenmuuHbl [1JIK Ha maHHOE BEIIECTBO), a TaKKe MOJICPKAHHEM
TpeOyeMbIX MapaMeTpOB MUKPOKIIMMATa B MPOMU3BOACTBEHHOM OMEIICHHUH.

CHUM3UTH coliepKaHUE BPEIHBIX BEIIECTB B BO3yXe paboyeil 30HBI MOXKHO, UCIIOJIb3Ysl TEXHOJOTUYECKHE
MpoIeCChl M 000PYy0BaHME, MPU KOTOPHIX BPEAHBIE BElIECTBA MO0 He 00pa3yloTcs, Ju00. HE MOMaJaroT B
BO3JIyX paboueii 30HbI. Harpumep, nepeBoji pa3audyHbIX TEPMUUECKUX YCTAHOBOK U MEUEH € KUIKOTO TOIUIHBA,
MPU CKUTAaHUHM KOTOPOrO 00pa3yeTcsi 3HAYUTENIbHOE KOJMYECTBO BPEIHBIX BEIIECTB, Ha 0oliee YUCTOE —
ra3zo00pa3Hoe TOTUIMBO, a €IIe JIyYIlle — UCTIOIb30BaHUE JIEKTPUUECKOT0 Harpena.
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Bonbioe 3HaueHWe WMeEET HaJeXKHAs TepMETH3alus O0O0OpYyHOBaHMs, KOTOpas HCKIIOYAET TOMaJaHue
Pa3IUYHBIX BPEAHBIX BEUIECTB B BO3IyX pabouell 30HbI WM 3HAYUTEIIbHO CHUKAET B HEM KOHIICHTPAIUIO HX.
Jlis moaiepkanus B BO3lyXe O€30MacHON KOHIICHTPAIMH BPEIHBIX BEIIECTB UCIIONB3YIOT Pa3INUHbIE CHCTEMBI
BeHTWIsIMKU. Ecnau nepedncieHHble MEpOINPHUITHS HE JAlOT OXXKHUIAEMBIX pPE3YyJIbTaTOB, PEKOMEH]yeTCs
aBTOMATU3HPOBATh IPOU3BOJCTBO WM MNEPEHUTH K JHUCTAHLMOHHOMY YINPABICHUIO TEXHOJOTUYECKUMU
npoueccamMu. B psae ciaydaeB [Uisl 3allMThl OT BO3JCHCTBUS BPEIHBIX BEIIECTB, HAXOISAIIMXCSA B BO3AyXE
paboyeil 30HBI, PEKOMEHAYETCS HCIOIb30BaTh WHAMBHUAYAIbHBIE CpPEJCTBA 3alUTHl  PAOOTAIOIIUX
(pectiuparopbl, MPOTUBOTasbl), OJHAKO CIEAYeT YYHMTbIBaTh, YTO MPU 3TOM CYIIECTBEHHO CHUXKAETCA
MIPOU3BOAUTENBHOCTD TPY/1a MEPCOHAA.

YcTpoiicTBO M NpUHIMO  paboThl OOIMICOOMEHHONW BEHTWISIMM, a TakKe €€ HCIOJb30BaHuEe JUIs
MOJIJIEpKaHUS TPeOYEeMbIX apaMeTPOB MUKPOKIMMATa PaCCMOTPEHBI B § 14.2.

B Hem MBI paccMOTpenu yCTpoHCTBO 00Ie0OMEHHOW BEHTHIIAINHY, MMPEIHA3HAYCHHON I CMEHBI BO3IIyXa
BO BCEM MOMeEIIEHHUH. J[BUKEHUE BO3AyXa B ATOM CUCTEME JOCTUTAeTCs 32 CUET UCIOJIb30BAHUS CIEIUATbHBIX
BO3JIyXOAYBHBIX MAIllMH — BEHTWJIATOpOB. Takas cucrema OO0IIEOOMEHHON BEHTUJISIUUU HOCUT Ha3BaHHE
MexaHuueckoi. B psge cimydaeB, 0COOCHHO B TOpsSYMX I[€XaX M MOMEIICHUSX CO 3HAYUTEIbHBIM HU30BITKOM
SBHOM TEIJIOThl, MOXET OBbITh MCIIOJIB30BAaH U JPYrod TUMN OO0IE0OMEHHON BEHTWJISIIUU — €CTECTBEHHAsl.
[lepemenienne BoO3AyXa MNpPU E€CTECTBEHHOM BEHTWIISILIMM JOCTHTAETCS 3a CYET PA3HOCTH TEMIIeparyp B
MIPOM3BOJICTBEHHOM TIOMEUICHUH M Hapy»HOro BO3AyXa (XOJIOAHBI BO3AyX BBITECHSET U3 IMOMEIICHUS
TEIUTBIN), a Takke B pe3yjbTare MAeWCTBUsS BeTpa (BeTpoBoro naeieHus). [Ipocteifmum crmocobom
€CTECTBEHHOM BEHTWISILIUM SIBJISIETCS MPOBETPUBAHUE IOMEIIEHUN uepe3 OKHA, (OPTOUKH WM (GpamyrH.
Kpome Ttoro, Bo3gyx MOXET MOCTYNaTh B IMOMEILIEHHWE M YJAIATHCA M3 HErO 4Yepe3 pa3juuHble ILIETd U
HEIUIOTHOCTU CTE€H, OKOH M T.A. (MHQuibTpauus Bo3ayxa). Kpome Toro, ecrecTBeHHas BEHTHIIALIUA
MIPOU3BOJICTBEHHBIX MOMEIICHUI MOXXET OCYIIECTBISATHCA C MOMOIIBIO CIEIMAIBHBIX TEXHUYECKUX MPUEMOB:
aj’palnment u ¢ ucroisib3oBanueM JediaexropoB. Hanbonee yacto 11l CHUOKEHUS COJEpKaHUS BPEIHbBIX BEIIECTB
B BO3JyXe paboueil 30HBI HCIIOJNB3YETCS MEXaHWYeCKas BEHTHIIALMS, MHOT/a BO3MOXKHO HCIIOJIb30BAHHE
BEHTWIALIMM, COCTOSIIIEN U3 ECTECTBEHHON U MEXAHUYECKOM CHCTEM.

HeobxomuMoe KOIMYECTBO BO3/yXa, MOJABa€MOr0 B IOMEIICHHE /JIsi CHIDKEHUS COJCpXKaHUS B HEM
BPEAHBIX BELLECTB 10 HOPMbI, MOKET OBITh OMPENIETICHO U3 BbIPAXKEHHUS:

G + an qnp = L«blmq(fblm ’ (15'2)
3
rac an — Tpe6yeM0€ KOJIMYCCTBO IMMOCTYIArOUICTO (HpI/ITOqHOFO) BO3yXa, M /LI, stzm — Tpe6yeMoe
KOJIMYCCTBO YOAIACMOIO (BBITSDKHOFO) BO3yXxa, M3/LI; qnp — KOHICHTpalusg BpCAHOr0 BCIICCTBA B

MOCTYTAOIIEM BO3IYyXE, MF/M3; 4., — KOHLEHTpAI1sI BPEIHOIO BEIIECTBA B YAAIIEMOM BO3IYXE€, Mr/M° ;G —

BBIJICIISIFOIIAECS B IOMEILECHHH C BHYTPEHHIM 066eMOM V(M) BpeIHBIC Iapbl HIIH Ta3bl, MI/d.
YuursBas, uro L, ~ L, ¥ 0003HaYas KOIMYECTBO IPUTOYHOIO MM YIAISIEMOro BO3lyXa uepes L (M’ /a),

nepenuuemM paBeHcTso (15.2):
G + anp = Lqebtm

OTcro1a HaXOIUM:

:L.(IS.S)
(Q%tm - ql’lp)
Ecnu HapyXHbIH BO3JIYX HE COACPKUT BpelHoro Beuiectsa (T. e. ecmu ¢,, = 0), T0 popmyna (15.3)
YTIPOIIAEeTCS:
=2
nglm

Paccmotpum Teneps, kakue TpeOOBaHMS MPEIBSIBISIOTCS K KOHIICHTPAIUSAM Gop M G- Jns obecrieueHust
0e30mMacHOM KOHLIEHTpPALMU BPEJHOIO BEIECTBA B BO3MYWIHBIX BblOpocax ¢, . < IIJK. Jlisa cospanus
3¢ PEeKTUBHON CUCTEMBI BEHTUJISIIUN JOJKHO COOMIOATHCS yCIOBHE G < 0,3 ITJIK BpenHoro BeliecTna.

Ecmu B BO3YyX pa6oqe171 30HBbI BBIACIIICTCA HCCKOJIBKO BCIICCTB, HC O6J18.,Z[aI-OH_[I/IX OIHOHAITPABJICHHBIM
I[GflCTBHCM, TO Tpe6yeMoe KOJMYCCTBO IMPUTOYHOI'O0 BO3AYyXa L JOJDKHO PAaCCHUTBIBATHCA AJIA KaXKI0I'0 U3 3TUX
BCHICCTB, IIOCJIC YCT'O BLI6I/IpaIOT HauOOJIbIIEE U3 MOJIYUCHHBIX 3HA4YCHMH L.
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B cnydae BeimencHHs B BO3AyX pabodeid 30HBI HECKOJBKUX BEIISCTB, 00JIaMalOMINX OXHOHAIPABICHHBIM
JEHCTBUEM (HAIpUMeEp, TTapOB KUCIIOT), PACCYUTHIBAIOT 10 ypaBHeHUIO (15.3) KonmdecTBO Bo3ayxa, Tpedyemoe
JJIA pa36aBHeHI/I$I KaXZI0ro BCHICCTBA OO0 C€ro mnpcacjibHO ,Z[OHyCTI/IMOI\/'I KOHICHTpaluu IIpu COBMCCTHOM
JNEHCTBUM BPEIHBIX BEIIECTB, a 3aT€M CYMMHUPYIOT TMojdydeHHble 3HadeHusi L. Cymma 3HaueHuid L u
WCTIOJNIL3YETCS IJISl PACYETOB BEHTUIISIIIK B TOM CITydae.

Eciu Hen3BecTHbI COCTaB U KOHUEHTPALUS BBACISAIOIUXCS B BO3AyX paboueil 30Hbl BPEAHBIX BEILIECTB, AJIs
OPUEHTUPOBOYHBIX PACYETOB L MOXKET OBITh UCTIONB30BAHO BHIPAKEHUE:

L=kl

rae k — KpaTHOCTh BO3yXOOOMEHa, MOKa3bIBaIOIIas, CKOJBKO pa3 B TEUCHHE Yaca BO3AyX MEHSETCS B
MOMEIIEHUH, q'l;

V — 06bEeM BEHTIIHPYEMOTO TIOMEILICHHS, M-

B kauecTBe nmpumepa npuBeieM PEKOMEHIyeMble 3HaUSHHUSI k ISl CIIEAYIOIUX TEXHOIOTHUYECKUX IPOIECCOB
Y TIPOU3BOJICTB:

Y4acTok OKpacku U CyIIKA MalluH - 17
Yu4acTok cBapku —26
Y4acTok peMOHTa 3JEKTPOOOOPYI0BaAHUS —15
Ky3neunoe otnenenue -20
[ToMelieHrnEe OYUCTHBIX COOPYKEHUM - 8

Jlyis ynaneHus BpeIHbIX BEIIECTB Y UICTOYHUKOB UX 00pa30BaHUS CIYKUT MECTHAS BBITSKHASI BEHTHUIISIIIHSL.
Hcnonb3oBaHue yCTPOMCTB MECTHOM BBITSDKHOM BEHTWISIIMM MPAKTUYECKU MOJHOCTHIO TMO3BOJISET yAAIUTh
IbUIb U JPYTHE BpPEAHbIE BEIIECTBA M3 MPOU3BOJCTBEHHOTO MOMEIIEHUS. YCTPOHCTBA MECTHOM BEHTHIISLIUH
M3TOTABIIMBAIOT B BUJIE OTCOCOB OTKPBITOTO TUIA M OTCOCOB OT MOJIHBIX YKPBITHIA.

OTCOCBl OTKPBHITOrO TUIA HAXOAATCS 3a MpelesaMd HCTOYHUKOB BBIICICHHUS BpPEIHBIX BEILECTB. ITO
BBITSDKHBIE 30HTHI, BHITSKHBIC TTaHENIH, OOPTOBBIE OTCOCHI U JPYTrHe yCTPOMCTBA.

OTCOCHI OT MOJIHBIX YKPBITUN — 3TO BHITSDKHBIE MIKA(BI, KOKYXH U BBITSHKHBIE KaMEPBI, & TAKXKE PsiI IPYTHX
YCTPOICTB, BHYTPH KOTOPBIX HAXOASTCSI HCTOUHUKH BBIJCTICHUS] BPEIHBIX BEIIECTB.

Hns Gonee >(PQPEKTHUBHOTO yAaleHUS W3 TIOMEIICHUH BpEIHBIX BEIIECTB CUCTEMa OOICOOMEHHOM
BEHTHJIALIMKM OOBIYHO KOMOMHUPYETCS C MECTHOM.

B npou3BoACTBEHHOM MOMEIIEHUN HEOOXOIMM MOCTOSIHHBIM KOHTPOJIb 32 COJIEP)KaHHEM BPEIHbBIX BEILECTB
B Bo3ayxe padoueit 30H61. OTOOp MTpo0 Ha OmpeieTIeHHEe ATUX BEIIECTB OOBIYHO MTPOBOIAT HA paboyeM MecTe Ha
YPOBHE JBIXaHUS PabOTArOIIETO.

JIJis KOHTpOJISI 3albUIEHHOCTH BO3QyXa padoyeil 30HbI MOTYT OBITh MCIHOJB30BaHBI PA3IMYHBIE METOJIbI
(unpTpanioHHbIE, CEIUMEHTAIMOHHBIC, AJIEKTPUYECKHE) U Jp. BecbMa mnepcrneKTUBHBI HOBBIE METOJIbI
M3MEPEHUST KOHIICHTPAIIMU MBI B BO3yXe pabouell 30HBI C MCIOJb30BAaHUEM JIa3epHON TeXHUKH. B Hamein
CcTpaHe HauOoJjee pachpoCTpPaHEH MPSIMOI BECOBOH (MpaBUMETPUUECKUN) METOJ M3MEPEHMsS KOHIEHTpAIUu
MBUTH B BO31yXe paboueit 30HbI. OH 3akiioyaeTcs B OTOOpPE BCeW HaXOJAIICHCS B 30HE JIBIXaHHS MBI Ha
crienuanbHbie a’po30ibHble GuiabTpel THIIA ADA BIL. OT60p npob OCyIIecTBISAETCS C MOMOIIBIO Pa3InYHBIX
acIupaTopoB.

OnpezneneHre KOHLEHTPALMM BPEIHBIX BELIECTB, NMPHUCYTCTBYIOIIMX B BO3AyXE B BHJE MapOB M ra30B,
MOXXET TaKK€ OCYIIECTBISITbCS Pa3IMYHBIMU METOJAaMM, HAlpUMEp C HCIOJIb30BAHUEM TMEPEHOCHBIX
razoaHann3aropoB tuna YI'-1 umu YI'-2.

PaccMoTpuM OCHOBHBIE WHIMBUAYaJIbHbIE CPEACTBA 3aAIMTHI, MpeJHA3HAYEHHbIE JUIS 3alIUTHl OPraHOB
JIBIXaHUSL YeJIOBEKa OT BPEIHBIX BEIIECTB, HAXOMSIIUXCA B BO3AyXe pabodeil 30HBI. YKa3zaHHBIE CPEICTBa
3aIUTHI AENATCSA Ha GUIBTPYIOIINE U U30JUPYIOLIHE.

B g@urempyrowux ycmpoiicmeax BAbIXaeMbIi UYEJIOBEKOM 3arpsi3HEHHBIM BO3IYyX IpeIBapUTEIbHO
bunbTpyeTcs, a B U30aUpyrowWux — YUCThIA BO3AYX MOAAETCS MO CIEUANbHBIM IIIAaHTaM K OpraHaM JbIXaHUs
YelloBeKa OT ABTOHOMHBIX HCTOYHHKOB. DUIBTpyHOIIMMH TpHOOpaMu (pecrnuparopaMyd U MPOTUBOTA3aMH)
MOJIb3YIOTCS TIPU HEBBICOKOM COJECpPKaHMM BPEIHBIX BEIIECTB B BO3ayxe paboueid 30HbI (He Oonee 0,5% 1o
00BEMY) U MIPHU COJIEP>KaHUU KUCTIOpOoia B Bo3ayxe He MeHee 18%. PecnimpaTopsl mpeqHa3HAYECHBI AJIs 3aIUTHI
YeJioBeKa OT IMbUIM U JAENATCS Ha (PUIBTP-MacKH, B KOTOPBIX 3aKPHIBAIOIIAs JIUIO YeJIOBEKa MacKa SIBISIETCS
OJTHOBPEMEHHO (PUIBTPOM, U MATPOHHBIE, B KOTOPBIX JIUIEBast MacKa ¥ (PUIBTPYIOLIUI 37I€MEHT pa3ieicHbI.

Onun 13 HanboJiee pacpOCTPAHEHHBIX OTEUECTBEHHBIX PECITUPATOPOB — OeckaananHbii pecnuparop Ib-1
«JlemecTok» — mpenHa3HaueH A 3aIIUTHI OT BO3ACHCTBHS MEITKOAMCIIEPCHOW U CPEAHEIUCIIEPCHOMN MBLUIH.
Paznmunsie Mmogudukanmu «Jlenectkay MpUMEHSIOTCS TSl 3aIIUTHI OT MBUTH, €CIIH €€ KOHLIEHTPAIHSI B BO3IyXe
paboueii 30ub1 B 5-200 pa3 npesbimiaet Bennuuny [1JIK.
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HpOMI)IIHJIeHHI)IG (1)I/IJII)pr}OHII/Ie MNPOTHUBOrasbl MPE€AHA3HAYCHBI [JIA 3allUTbl OpPraHOB AbIXaHHUA OT
pa3MYHBIX Ta30B M MapoB. OHU COCTOSAT W3 TOJIYMAacKd, K KOTOPOH IOJIBEJCH NUIAHT C 3aryOHHKOM,
MIPUCOECTUHEHHBIA K (QUIBTPYIOIUM KOpOOKaM, HAIOJHEHHBIM MOTJIOTUTENISIMUA BPEIHBIX Ta30B WM HapoOB.
Kaxknast kopoOka B 3aBUCHMOCTH OT TOTJIOIIAEMOTO BEIIECTBA OKPAIIICHA B ONPEACIICHHBIN 11BeT (Tadu. 15.2).

Tabxuua 15.2. XapakrepucTHka GuIbTPYIOLMX KOPOOOK
NPOMBIHLIEHHBIX NPOTHBOIA30B

Maprka | Omauuumensnas Bewecmeo, om xomopozo npomusoeas
OKpacka kopobxu 3auuuiaem
A KopuuHesas Oprannyeckue nappl
B XKenras KucnotHpie rasnl
r XKenro-uepnasg Tlaph pryTH
E YepHas MbiiubsakoBUCTRI U hochopucThiii Bogopoa,
KI Cepas AMMMAK H CEpOBOAOPON
CO Benas OxcHi yriepoja
M Kpachas Bce rasml, BKIIOYas OKCHJA yrjiepona

M3onupyromye npoTUBOrasbl IPUMEHSIOTCS B TEX CIIydasiX, KOrJa coJiepKaHue KUCIOpoa B BO3/IyXe MEHEE
18%, a coxmepxxanue BpeAHbIX BemiecTB Oojee 2%. Pa3nuyaroT aBTOHOMHBIE M IIJIAHTOBBIE TPOTHBOTA3HI.
ABTOHOMHLIHN MNpOTHUBOra3 COCTOUT U3 paHIld, HAMMOJIHCHHOTO BO3AYXOM HWJIM KHUCJIIOPOJAOM, HUJIAHT OT KOTOPOIO
COCJIMHEH C JIUIEBOM MACKOW. B NUIAHTOBBIX H30JHUPYIOMIMX MPOTUBOTAa3ax YUCTHIA BO3AYX MOJACTCS IO
[UIAHTY B JIMIEBYIO MAacKy OT BEHTWJISATOpA, MPUYEM JJIMHA LUIAHTa MOXKET JOCTUIaTh HECKOJIbKUX JIECSITKOB
METpOB.

KonTpoJbHBIE BOPOCHI

Urto Takoe a’spo3zonu?

KaxoBbl OCHOBHBIE ITyTH MPOHUKHOBEHUS BPEAHBIX BEIIECTB B OPraHU3M UeoBeKa?

Kaxk neiicTByI0T BpeiHbIC BEIIECTBA HA OPTaHU3M YeJIOBEKa?

[IpencraBbTe KIacCU(PUKAIIUIO BPEIHBIX BEUIECTB.

Urto Takoe pubporeHHoe ACHCTBHE TBUIA HA OPTaHU3M YeJloBeKa?

Jlaiite onpenenenre NOHATUS «TIpeAeNbHO nomycTtuMas kKoHrerTpausy ([T1K).

Kaxk obecnieunts mojjaepxkanre B BO3ayxe 0€30mMacHOM KOHIICHTPAIIMHA BPEIHBIX BEIIECTB?
[lepeuncnute MHANBUAYATBHBIE CPEACTBA 3AIIUTHI OT BO3/ICHCTBUS BPEIHBIX BEIIECTB.

Kak paccunraTte HE0OX0AMMOE KOJMYECTBO BO3/yXa, MOJABAEMOr0 B IOMEIIEHUE JUJISl CHUKCHUS
COJIep>KaHusl B HEM BPEIHBIX BEIIECTB O HOPMBI?

10. Yro Takoe KpaTHOCTH BO3ayX000MeHa?

11. Jlnsg yero ciay>KUT MECTHASI BBITSDKHASI BEHTUIISILUSA ?

12. Kakue ycTpoiicTBa MECTHOW BBITSDKHON BEHTUJISILIMU Bbl 3HaeTe?

13. Kak ocymiecTBiisieTcsi KOHTPOJIb 3a COIEPKAHUEM BPEAHBIX BEIIECTB B BO3AyXe paboueil 30HbI?

14. Kak ycTpoeHsl GQUIBTPYIOIIHE U U30JMPYIOIINE NpoTHBOra3el? KakoBa 001acTh UX MPUMEHEHHS?

15. Kak MapkupyroTcsi M OKpAaIIUBAIOTCA (PUIBTPYIOIIUE KOPOOKHM OTEUECTBEHHBIX (DUIBTPYIOLINX
IIPOTUBOTa30B?

A Al

I'naBa 16. IIpou3BoacTBEHHOE OCBENICHUE
16.1. OcHOBHbIE XapaKTEePUCTUKH NMPOU3BOJACTBEHHOI0 OCBEIIEHHSI

[Ipon3BOICTBEHHOE OCBELIEHUE — HEOTHEMIIEMBIM 3JIEMEHT YCIOBUI TPYAOBOM IEATEIBHOCTH YEJIOBEKA.
[Ipy mnpaBWIBHO OpPraHU30BaHHOM OCBEIEHMM pabo4yero Mecra OOECIEeUYMBAETCS COXPAHHOCTh 3PEHMS
YeJioBeKa 1 HOPMaJIbHOE COCTOSIHUE €r0 HEPBHOM CHCTEMBI, a Takke 0€30IMacHOCTh B IpoIiecce MPOU3BOICTBA.
IIpon3BOANTENBHOCTD TPYAAa M KauyeCTBO BBIIYCKA€MOW MPOLYKIMU HAXOAATCA B NPSAMOW 3aBUCHUMOCTU OT
OCBEILEHUS.

BuauMmblid CBET — 3TO 3JIEKTPOMArHWTHBIE BOJHBI C JUIMHOM BOJIHBI OT 770 mo 380 am'. Om BXOIWUT B
OINITHYECKYIO 00JIACTh SJIEKTPOMArHUTHOTO CIIEKTPa, KOTOPBIN orpaHuyeH anuHaMu BosiH oT 10 1o 340 000 HM.
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Kpome BuamMoOro cBeta B ONTUYECKYIO 00JIACTh BXOIUT YIbTpadHoIeToBOC U3 MydeHHE (ITHHBI BOJH OT 10 110
380 um) u undpakpacHoe (teriooe) uznyuenue (ot 770 go 340 000 HMm).

"1 am (1 marometp) = 10”7 m.

C ¢usudeckoil TOYKM 3peHHs 000 MCTOYHHK CBETa — 3TO CKOIUICHHE MHOXECTBA BO30Y>KIACHHBIX WIIH
HENpepbIBHO BO30YXk1aeMbIX aTOMOB. Kax/blii OT/IeNbHBIM aTOM BEILECTBA SBISAETCS I€HEPaTOPOM CBETOBOM
BOJIHBI.

C ¢(usuonornyeckoit TOUKM 3peHUs CBET SABISETCA BO30YIUTENEM OpraHa 3peHHs 4YelloBeKa (3pUTENIbHOTO
aHanmu3aTopa). UenoBeyeckwil TJla3 paszIMyuacT CeMb OCHOBHBIX IIBETOB W 0oJiee COTHH HMX OTTEHKOB.
[Tpubnu3uTenbHble TPaHULIbI JUIMH BOJIH (HM) U COOTBETCTBYIOLIME UM OILIYIIEHUS (L[BETA) CIEAYIOLIHE:

380-455 — ¢puoneroBbiii  540-590 - xenThIiA

455-470 — cununit 590-610 - opanxeBbIi

470-500 — romy6oit 610770 — xpacHbIit

500-540 — 3enenslit

HaunGonp1iasi 4yBCTBUTENBPHOCTh OPraHOB 3PEHUS UEJIOBEKA MPUXOAUTCA HA M3JIYYEHHUE C JUIMHOW BOJIHBI
555 HM (5kenTO-3eTEHBIN IBET).

BBeneM OCHOBHBIE CBETOBbIE BEIMYMHBI, [IO3BOJISIONINE KOJUYECTBEHHO ONUCATh BUAMMOE U3IyUYEHHE.

YacTp qy4uCcTOro MOTOKA, BOCIPUHHUMAaeMasl OpraHaMM 3pEHUs YEJIOBEKA KAaK CBET, HAa3bIBACTCS C6EmOBbIM
nomokom, obo3Havyaercs OykBoi @ u u3Mepsercs B JqroMeHax (M). C GU3NUEcKOil TOUYKH 3pEHUS] CBETOBOM
IOTOK — 3TO MOLIHOCTb BUAMMOIO M3JIy4YECHHMs, T.€. CBETOBAs YHEPTrHs, U3JIydyaeMas 10 BCEM HAIIPaBJICHUSAM 3a
eauHuIly BpeMeHU. Ho Tak Kak M3MepeHne CBETOBOI'O IOTOKAa OCHOBBIBAETCSI HAa 3pPUTEIILHOM BOCIPHUSTHH, TO
CBETOBOM MTOTOK — BEJIMYMHA HE TOJBKO (pU3HuecKasi, HO U GU3NOJIOTHUECKas.

[IpocTpaHCTBEHHYIO MJIOTHOCTH CBETOBOTO MOTOKA HA3bIBAIOT CUIOU ce8ema U U3MEPSAIOT B KaHaenax (Ki).
Omna xapakTepru3yeT HEpaBHOMEPHOCTb PaCIpPOCTPAHEHUSI CBETOBOIO IOTOKA B IPOCTPAHCTBE U ONPEIEISIETCA
BBIPAKECHUEM:

do
1=, (16.1)
dQ
rac d@ — CBETOBOH IIOTOK, I/ICXO)I}IIJ_II/Iﬁ OT UICTOYHHUKA CBCTA U paCHpOCTpaHﬂIOLHHfICH PaBHOMCPHO

BHYTPH DJIEMEHTapPHOI'O TEJIIECHOTO YIJIA;
— dQ) — BenMUYMHA BIIEMEHTAPHOI0 TEJIECHOTO yIJa.

Enununei Mepbl TEIECHOTO YIJIa SBJISIETCS TEJIECHBIN YToJl, BRIPE3aIOLIUil U3 cepsl (C IIEHTPOM B BEPLIMHE
yria) IJIol@aab, paBHYIO IUIOIAAM KBaJpaTa, NOCTPOCHHOTO Ha paauyce. Takol TelaecHbI yroj Ha3bIBarOT
crepaauaHoM (cp). IlonHbI TenecHbI yroa BOKPYT TOYKHM paBeH 47 Cp, MO3TOMY CHJIa CBETAa TOYEUHOTO
HCTOYHUKA:

D

s

Crnenyromasi CBETOTEXHHUYECKAsh BEJIMYMHA — 3TO OCBEIEHHOCTb. (ceeujeHHocmblo TOBEPXHOCTH £
Ha3bIBAETCS BEIMYMHA, U3MeEpsieMas OTHOILEHHEM CBETOBOIO MOTOKA d@, Majarouiero Ha MOBEpXHOCTh dS, K
BEJIMYMHE TIOBEPXHOCTH dS, T. €.

I (16.2)

do
E=—. (16.3)
ds
OcBenIeHHOCTh U3MepsieTcsi B Jokcax (k). OCBEIMIEHHOCTh MOKET OBITh BBIpa)K€Ha W 4Yepe3 CHILY CBETa.
Tak, 1714 TOYEeUHOTr0 HCTOYHUKA CBETA:
Icosa
EFE=——, (16.4)

2
r

rae [ — cuia cBera B HaITpaBJICHUU OT UCTOYHHKA HAa JAHHYI TOYKY IMIOBCPXHOCTH,
7 — PpacCTOAHUEC OT CBCTUJIbHUKA N0 IMMOBEPXHOCTU,
0 — yroJ MCxKay HOPMAJIbIO ITOBCPXHOCTU U HAITPABJIICHUCM CBCTOBOI'O ITIOTOKA OT UCTOYHUKA.

SIpKOCTb UCTIONB3YETCS IS XapaKTEePUCTUKH MPOTSHKEHHOIO MCTOUYHUKA CBETa, 00J1aalolero CBeTsIIeHCs
MOBEPXHOCThIO dS. ApKrocmb MPOTSKEHHOIO MCTOYHUKA CBeTa L ompenensieTcs OTHOIICHHEM CHIIBI CBETa B
JTAHHOM HarpaBlIeHUH d/ K MOBEPXHOCTH MCTOYHHUKA, BUAMMOM MO 3TOMY HAalpaBlIEHHUIO, JIMOO OTHOIIEHUEM
CBETOBOIO0 NMOTOKAa d® K MPOM3BENEHUIO TENECHOro yria df), BHYTPH KOTOPOTO H3JIy4aeTcs IOTOK, Ha
BUJUMYIO [IOBEPXHOCTh UCTOYHHKA CBETA:
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I da do

- - B
dS-cosp dQdS -cose

I/I€ () — YTOJl MKy HOPMAJIbIO K CBETALICICS MOBEPXHOCTH U TJIa30M HaOII0qaTeNs.

SIPKOCTD H3MEPSIETCS B KI/M.

Kpome mnepeunciieHHBIX BbIIIE CBETOTEXHUYECKUX BEJIIMYUH HCHOJIB3YIOT KO3(pduyuenm ompasxiceHus,

XapaKTepﬂsonmHﬁ CIIOCOOHOCTH IMOBCPXHOCTHU OTpAKATH najaroniui Ha Hee CBETOBO MOTOK:

Pony (16.6)
p= :

(16.5)

nao

rac @Ump - OTpa)KeHHLIﬁ OT MMOBCPXHOCTU CBETOBOM ITOTOK;

D, ., — NaJaroIINN Ha TOBEPXHOCTH CBETOBOM ITOTOK.
Kax cnenyer u3 onpeznenenus, p — 6e3pasmMepHas BEJIMUUHA.

PaccMOTpeHHBIE  CBETOTEXHHMYECKHME  BEJIMYMHBI ~ OTHOCATCA K  KOJMYECTBEHHBIM  IOKa3aTessiM
MIPOU3BOJICTBEHHOT'O OCBEIICHHUS.

Paznmuuaror cnepyromme BUABl TPOM3BOJACTBEHHOIO OCBEILEHHS: €CTECTBEHHOE, HCKYCCTBEHHOE H
COBMEIICHHOE. EcmecmeenHoe OCBEIIEHUE OCYIIECTBISIETCS 3a CUET MPSIMOrO U OTPAKEHHOro cBera Heba. C
(U3MOIOTUYECKOM TOUKM 3pEHHs] €CTECTBEHHOE OCBEIlleHHe Haubosee OJIaronmpusTHO Ui 4YeJOBeKa.
EctecTBeHHOE OCBelleHHE B TEUEHHUE JHS MEHSETCS B JIOCTATOYHO IIMPOKUX MpeJesiax B 3aBUCUMOCTU OT
COCTOSIHUS aTMOC(epsl (00J1aUHOCTB).

Paznuuaior G0KOBOE €CTECTBEHHOE OCBEUICHHWE — Yepe3 CBETOBBIC NMPOEMbI (OKHA) B HAPYKHBIX CTEHAX H
BEPXHEE €CTECTBEHHOE OCBEILEHUE, IIPU KOTOPOM CBETOBOM IOTOK IIOCTYIIAET YE€pe3 CBETOBBIE IIPOEMBI,
pacroyio)keHHble B BEpXHEH dYacTu (Kphllie) 3maHusi (a’palioHHBIE W 3€HUTHbIE (oHapu W T.A.). Ecmum
UCIIONIb3YyeTCsl 00a BUAA OCBELIEHUS, TO OHO Ha3bIBAETCS KOMOMHUPOBAHHBIM.

Jlns  XapaKTepUCTHKH €CTECTBEHHOTO OCBEICHMS MCHONB3YyeTCA Kodgduyuenm  ecmecmeeHHOU
ocseugennocmu (KEO):

KEO = EE -100%, (16.7)

0

rae: E — OCBEIIEHHOCTh Ha pabodeM MecTe, JIK;

Ey— ocBemeHHOCTh Ha ynwIle (MMPU CPETHEM COCTOSTHUU 00JIaYHOCTH), JIK.

Bemnunnbsl KEO i1 pa3nuunbix noMenieHui aexar B npeaenax 0,1-12%.

Hckyccmeennoe ocBelICHUE OCYIIECTBIISIETCS AJIEKTPUUYECKUMU JaMIIaMU WU TpoxekTopamMu. OHO MOXET
ObITh OOIIMM, MECTHBIM WJIM KOMOWHUpOBAaHHBIM. OOIee TMpeAHa3HAUYEHO J[UIS OCBEIEHUS BCETO
MPOU3BOACTBEHHOTO TMOMENIeHUsI. MecTHoe Tpu HEOOXOJIMMOCTH JOMOJHSAET O00IIee W KOHIICHTPUPYET
JIOTIOJTHUTENIBHBINA CBETOBOM MOTOK Ha pabounx Mecrax. CoueTaHne MECTHOTO M OOIIEro OCBEIICHHS HAa3bIBAIOT
KOMOMHHUPOBAaHHBIM.

Ecin B cBeTsioe BpeMsi CYTOK yYpOBEHb €CTECTBEHHOT'O OCBEIICHHS HE COOTBETCTBYET HOpMam, TO €ro
JOTIONTHSIFOT UCKYCCTBEHHBIM. Takoil BUJ OCBEIICHHS HA3bIBAIOT COBMEUJCHHBIM.

[To ¢yHKIMOHANTBHOMY Ha3HAUEHHUIO PA3IMYAIOT CJIEAYIOIINE BUbI UCKYCCTBEHHOTO OCBEIICHUS: pabouee,
aBapuiiHOE, BaKyallMOHHOE, OXPAaHHOE U JICKYPHOE.

16.2. Co3panue TpedyeMbIX YCJI0BHI OCBelIeHUA HA padoyeM mMecTe

Jng co3maHusg HaWIydlIMX YCJIOBMM Al BUJAEHUSA B Ipoliecce Tpyna pabouyue MecTa JOJKHBI OBbITh
HOpPMAaJIbHO OCBellleHbl. TpeOyeMblil ypOBEHb OCBELIEHHOCTU B NEPBYIO OUYEpEeb ONPEIEIISETCS] TOUHOCTBIO
BBITIOJIHSAEMBIX PA0OT U CTENEHBIO OMACHOCTH TPaBMHUPOBaHUSA. i1 XapaKTEPUCTHUKU TOYHOCTH BBITTOJHAEMBIX
paboT BBOOUTCS MOHATHE OOBEKTa PAa3IMUEHUs — ATO HAUMEHBUIMH pa3Mep paccMaTpUBAaeMOro MpejaMera,
KOTOPBIIi HEOOXOIUMO pa3M4YMTh B Tpolecce padoThl. Hampumep, mpu BBIMOTHEHUH YEPTEKHBIX padbOT
O0BEKTOM pa3IMueHHs] CIyXKHUT TOJIIMHA CaMOW TOHKOM JMHMM Ha uepTexe, Npu paboTe ¢ MedaTHOU
JNOKyMEHTalMel — HAMMEHBIINHI pasMep B TEKCTE UMEET TOYKa U T.[I.

Bonbioe 3HaueHne mmeer xapakTep (OHA, Ha KOTOPOM PAacCMaTpUBAIOTCS OOBEKTHI, T. €. IOBEPXHOCTH,
HETIOCPEJICTBEHHO NpWJICTAlomed K OOBEKTy pa3iuyeHus, M KOHTpacT OOBEKTa C (POHOM, KOTOPBIH
OIpeIeNSIeTCs] COOTHOLICHUEM SIPKOCTEH paccMaTpuBaeMbIX 00beKTa U (OHa.
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KonuyectBeHHO (OH MOXKET OBITH OXapaKTepHU30BaH KOIDOUIIMEHTOM OTpPaKE€HHsI O CBETOBOI'O MOTOKA OT
MOBEPXHOCTH, oOpa3zytomiel GoH. 3HaueHue p nexuT B mpeaenax 0,02—0,95. Eciu ono mpessimaet 0,4, TO
¢oH HazpIBaeTcs cBeTIbIM, ipu o = 0,2-0,4 — cpeqaum, pu p < 0,2 — TEeMHBIM.

KonTpact o0nekra ¢ ponom (K) onpenensiercs mo Gpopmyre:

L,—L
K:‘O—"”(m.s)
@

rae L, u L, — SpKOCTb COOTBETCTBEHHO (pOHA 1 0OBEKTA.

[Tpu K > 0,5 xoHTpacT o0bekTa ¢ poHoM cuutaercs 6onbmum, npu K = 0,2-0,5 — cpennum, npu K < 0,2 —
MaJIbIM.

Bonbmioe 3HaueHHWe MMeEET TakKe PAaBHOMEPHOCTb paclpesielieHusi SPKOCTH Ha pabodell MOBEPXHOCTH,
OTCYTCTBHE Ha HEH pE3KUX TEHEW, MOCTOSHCTBO BEJIWYMHBl OCBEIIEHHOCTM BO BPEMEHM U Psii APYTHX
(hakTopoB.

Bce oanexkrtpuueckue 3M€MEHTBl OCBETUTENBHBIX YCTAaHOBOK JIOJDKHBI OBITh 3JIEKTPO-, MOXKAapo- MU
B3pPBIBOOE30IIaCHBIMHU, SKOHOMHUYHBIMU M JOJITOBEYHBIMH.

JUis co3iaHusl UCKYCCTBEHHOI'O OCBEIICHUS MPUMEHSIOTCSA Pa3IUYHbIe HJIEKTPUUYECKHE MCTOYHHUKH CBETa:
JamMmbl HakalMBaHWs M pPas3psiiHble HCTOYHUKM cBeTa. KpaTko paccMOTpUM OCHOBHBIE IapaMeTphl
UIEKTPUUYECKUX HCTOYHHMKOB cBeTa. K wuymcimy HambOonee BaXKHBIX U3 HHUX OTHOCATCA IOKa3aTelH,
XapaKTEepU3YyIOLINE U3IIyUYEeHUE, JEKTPUUECKUNA PEXKUM U KOHCTPYKTHUBHBIE ITAPAMETPBHI.

N3inydyeHne 31MeKTpUYecKUX UCTOYHUKOB CBETA XapaKTEpU3YeTCsl CBETOBBIM IOTOKOM, CHJIOW cBeTa (CHIIONH
U3JTyYEHUs1), SHEPIeTUUECKON (CBETOBOM) SIPKOCTBIO M €€ pacIpeleICHUEM, PACIIPEAEIECHUEM HU3JIyYE€HHUs 10
CIIEKTpPY, a TAK)K€ U3MEHEHUEM ATHUX BEIMYUH B 3aBUCUMOCTH OT BPEMEHHU pabOThI HA IEpEeMEHHOM Toke. Jliis
XapaKTePUCTUKH L[BETA U3ITyUYEHHSI OCBETUTENILHBIX JIAMIT JOTIOJHUTEIHHO BBOJISATCS LIBETOBBIE MTAPAMETPBHI.

OJNEeKTPUUECKUN PEXUM XapaKTepU3yeTcs MOIIHOCTBIO JIaMIbl, pabouyuM HampsHKEHHEM Ha JiamIle,
HaNpsHKEHUEM THUTaHUs, CUIION TOKa M POJOM TOKa (TIOCTOSHHBIHN, IEpeMEHHBIN C ONpeAeICHHON YacTOTON U
Jp.).

K KOHCTpYKTHBHBIM MapaMeTpaM JIaMIl OTHOCATCS MX TabapuTHBIC U IPUCOEIMHUTEIbHBIE pa3Mepbl, BHICOTA
CBETOBOI'O LIEHTpa, pa3Mephbl U3Iy4aroLIero cBera, (opma KojObl, €€ ONTHYECKHE CBOWCTBa (IIpo3pauHasd,
MaTUpPOBaHHas, 3€pKaJIM3UpOBaHHasl U T.J.), KOHCTPYKIIUS BBOJA U JIp.

K »skcmimyaraliMOHHBIM NapaMeTpaM 3JeKTPUYECKUX HCTOYHHMKOB CBETAa OTHOCATCS A(PQPEKTUBHOCTD,
Ha/1e’)KHOCTb, JKOHOMUYHOCTH U JIp.

Ogpexmusnocmv UCTOUHHMKA CBETa ONpEAEseTcs Kak JSHEpreTH4ecKMM KIIJ MpeoOpa3oBaHMs
AJIEKTPUUYECKON PHEPTUU B ONTUYECKOE M3NTyueHHE, TaK U 3()P(PEKTUBHBIM KIIJ| JaMIIbl, KOTOPbIH MPEACTaBIsSET
COOOH MO0 SHEPruM ONTHYECKOTO W3IYYEeHHs, NpeBpamaeMyio B 3((EKTUBHYIO SHEPIHIO NPHEMHHUKA
(uenoBedeckoro riasa), T. €. 3pdexTuBHas >HEpPrusi NpueMHHUKa (YeI0OBEYECKOro IJla3a) MpeAcTaBiseT cooon
Ty 4YacTb 3HEPIUU ONTUYECKOrO H3IY4YEHHs, KOTOpas BbI3bIBAET B 3PUTEIHLHOM aHAIM3aTOPE YeIOBEKa
OTpeieIeHHbIE OLTYLICHHUSI.

Haoescnocms MCTOYHUKOB OINTHUYECKOTO H3JIyUYEHHS XapaKTEPU3YIOT IOJIHBIM CPOKOM CIIyKObl WU
HPOJIOJIKUTEIBHOCTBIO TOPEHUS U TIOJIE3HBIM CPOKOM CITYKOBI, T. €. BpEMEHEM 3KOHOMUYECKH Lie1eco00pa3Hon
AKCIUTyaTauu jaminbl. OOBIYHO 3a 3Ty XapaKTePUCTHKY BBIOMPAIOT BpEMs, B T€UEHHE KOTOPOIrO CBETOBOM
HOTOK, U3JTy4aeMblil JamIoil, uamensiercs He 6osuee yem Ha 20%.

HcTouHuky cBeTa MaccOBOrO NPUMEHEHHUs JOJDKHBI O0JIaaTh IKOHOMUYHOCHIbIO, 33 KOTOPYIO OOBIYHO
MPUHUMAIOT CTOUMOCTb UX 3KCIUTyaTal[, OTHECEHHYIO K OZJHOMY JIIOMEH-4acy.

s ocBenieHUs] MPOU3BOACTBEHHBIX MOMEUIEHUM MCMONB3YIOT JIMOO JIaMIlbl HaKalUBaHMs (MCTOYHUKH
TETJIOBOTO M3JIy4EHUs ), TMO0 pa3psiAHbIE JaMIIbI.

K mpeumymiectBam jamMn HakajluMBaHUs CIEIYyeT OTHECTM MPOCTOTY HX H3TOTOBIEHUS, YAOOCTBO B
JKCIUTyaTallud. OTH JIaMIbl BKJIIOYAIOTCS B DJIEKTPUUYECKYIO CE€Thb 0€3 HCIOJIb30BaHUSA KaKUX-THOO
JIOTIOJTHUTENBHBIX yCTPOcTB. OCHOBHBIE HEIOCTATKH — HEOONBILION CPOK CITy>KOBI (= 2,5 ThIC. 4) U HEBBICOKAS
cBeTooTava. KpoMe TOro, CeKkTp jamn HakaJMBaHUs, B KOTOPOM NpeoOsajaroT JKEIThle U KpacHbIE Jy4H,
3HAYUTENIBHO OTJUYAETCS OT CIEKTPAa €CTECTBEHHOrO (COJHEYHOr0) CBETA, YTO BbHI3BIBAET HCKaXKEHHE
[[BETONEpEayll U HE TO3BOJIAET MCIOIb30BATh JaHHBIE JIaMIbl JUIS OCBELICHUs TeX paloT, Uil KOTOPBIX
TpeOyeTcs pa3IMueHre OTTEHKOB I[BETOB.

Jlnis ocBelleHusl MPOU3BOACTBEHHBIX MOMELIEHUH B HACTOALIEE BpPEeMs HCIOJIB3YIOT JIaMIIbl HaKaJUBaHUS
creayrommx TunoB: BakyymHble (HB), rasonmamonnennsie Ouctmpansubsie (HBK), pednexropusie (HP),
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SIBJISIIOLIIMECS  JIaMIIaMU-CBETUJIbHUKAMHU  (YacTh KOJOBI TaKOW JIaMIbl TOKPBITA 3€PKAJIbHBIM CIIOEM),
obnaaromye OOJBIION MOIITHOCTHIO KBapIieBbie rajorennbie ammbl (KID) u mp.

Pazpsanbie nammnbl Takke MIMPOKO MPUMEHSIOTCS JUIsl OCBEILIEHHUs MPOU3BOACTBEHHBIX momerieHuil. [1o
CPaBHEHMIO C JIaMIIaMHU HaKaJMBaHUS OHU OOJIAJAIOT TOBBIIIEHHON CBETOBOM OTAaueil, OOJIbIIUM CPOKOM
ciy k061 (0 10 000 1). CriexTp UX U3Iy4eHHS OTM30K K CIIEKTPY €CTECTBEHHOTO CBETA.

K HemocraTkaM pa3psIHBIX JIaMIl B TEPBYIO OuYepe/b CJIEeIyeT OTHECTH MYJIbCALMI0 CBETOBOIO MOTOKa
(mepuonuyeckoe €ro W3MEHEHHE MPU PpadOTe JamIlbl), YXYIIIAOIIYIO YCIOBUS 3pUTEIBLHOW padoThl. s
cTaOUIM3aluu CBETOBOIO MOTOKAa HEOOXOIMMO HCIOJB30BaTh JOMOJIHUTENbHYIO anmnaparypy. CnenuanbHble
MTyCKOBBIC YCTPONCTBA MPUMEHSIOT NI BKJIFOUEHHUS pa3psaHbIX Jamm. Kpome Toro, 3Tu JaMiibl mipu paboTte
MOTYT CO371aBaTh PaJAHOINIOMEXH, ISl MOAABICHUSI KOTOPBIX yCTaHABIMBAIOT (GUILTPhl. Bece 3TO mpuBoauT K
MOBBIIICHUIO 3aTpaT MPU MOHTAXKE OCBETUTEIBHOM CETH M3 pa3psAHBbIX JaMI MO CPAaBHEHHUIO C JIaMIamMu
HaKaJUBaHUSI.

N3 pa3psaaHbIX MCTOYHMKOB CBETAa HAa MPOMBIILIEHHBIX MPEANPUSTHIX HIUPOKO MPUMEHSIOT Pa3InyHbIC
momuHectieHTHbIe Jtamibl (JIJT), myroseie pryTHbie nammsl ([IPJI), pednexTopHbie 1yroBble pTyTHBIE JaMIIbI C
otpaxaromuM cioeM (JAPJIP) u psa npyrux.

3a pyOexxoM pa3paboTaHbl W HCHOIB3YIOTCS ISl OCBEUICHHMS] KOMIIAKTHBIE JIOMUHECHEHTHBIE JIAMIIBI.
Oco0eHHOCTBIO ATHX Pa3PSAAHBIX JIAMIT SBJISIETCS TO, YTO OHU MPEAHA3HAYCHBI 11 HETIOCPEICTBEHHOW 3aMEHBI
JaMI HAaKaJIMBAaHUSA, TaK KaK CHAa0XXEHbl CTaHJAPTHBIM pE3bOOBBIM IIOKOJEM M MOTYT BBOpPAaYMBAThCS B
INEKTPUYECKUN TATPOH, KaK OOBIKHOBEHHBIC JIAMITbI HAaKaWBaHHS. KOMITAaKTHBIE JIFOMHUHECIICHTHBIC JIAMITBI
JatoT OOJIBLIYI0 SKOHOMHMIO 3JeKTpodHepruu. CoBpeMeHHbIE pa3psaHble HCTOYHMKH CBETa IOCTENEHHO
BBITECHSIOT M3 OOMXO/a JIaMITbl HaKaJIMBaHUs. B pa3BUTHIX CTpaHax MHUpa pa3psiIHbBIC JIAMIBI CO3JAI0T Oosee
MIOJIOBUHBI CBETOBOTO MOTOKA U MpEJIIoiaraeTcs, 4YTo B Oyayliem 3ta 0ss OyaeT BO3pacTarh.

VicTouHuky cBeTa pacroyiaraloTcsl B CHEIHMATbHOW OCBETHUTENBHOW ammaparype, OCHOBHas (yHKIus
KOTOpO — TMepepacipesesieHHe CBETOBOI'O IIOTOKAa JIaMIIbl C II€JIbI0  TOBBIIIEHHUS A(PPEKTUBHOCTH
OCBETUTENBHON ycTaHOBKH. KoMIuiekc, cOCTOSIIMI M3 HCTOYHHMKA CBETa W OCBETUTENBHOW apMaTyphl,
Ha3bIBAIOT CBETUJIBHUKOM WJIM OCBETUTENbHBIM IPUOOPOM.

HopmupoBanue ocemenHoctd npousBoautcss B cooTBerctBuM co CHull 23-05-95 «EctecTtBennoe u
HCKYCCTBEHHOE OCBEIICHHE». B COOTBETCTBUM C JaHHBIM HOPMATHUBHBIM JOKYMEHTOM B 3aBUCUMOCTU OT
CTETICHH 3PUTEIHHOTO HANPSDKEHUsT Bce paboThl Aensarcs Ha Bocemb paspsaoB (I-VIII) u gersipe mompaspsina
(a, 0, B, T).

Jnist ompenienieHusl BEJIMYMH HOPMHPOBAHHOTO €CTECTBEHHOTO M MCKYCCTBEHHOTO OCBEIIEHHUsS 1Mo Tadum. |
CHulla Heobxoaumo 3a7aTh HAaUMEHBIIUK pa3Mep OOBEKTa PA3IMYCHHs, a TAKXKE XapaKTEPUCTHKY (oHA U
KOHTpacT oObekra ¢ (oHoMm. IlpeamonoxuM, BeimosHseTCs paboTa cpeaneld TouHocTH. Dparment tadu. 1
CHulla nns aToro cirydast mpeactaBiieH B a0, 16.1.

PaGora cpenHeit TOUHOCTH XapakTepHU3yeTCs TeM, YTO pa3Mep HAUMEHBIIETO 00BEKTa Pa3TUUCHUS JICKUT B
npeaenax ot 0,5 7o 1 MM. YcmoBuMces, 4TO B IIpoIiecce 3pUTENbHOM paboThl (POH U KOHTpACT 00beKTa ¢ (PoHOM
cpeauuid. Ilo 3TUM NaHHBIM MOXXHO ONPEICTUTHh paspal M mojpaspsn 3putensHoi padotsl (IVB), a Taxxke
HOPMHUPOBAHHbIE BEJIMYMHBI OCBelleHMs. [Ipu HCKyCCTBEHHOM OCBEIICHWH BEIUYMHA KOMOWHUPOBAHHOM
OCBEIICHHOCTHU J0JKHA cocTaBysATh 400 nk, a obmmel — 200 nx. CootBercTBeHHO BennmunHa KEO npu BepxHem
WM KOMOWHUPOBAHHOM €CTECTBEHHOM OCBELICHUH JI0JDKHA ObITh paBHa 4%, a npu OokoBoM - 1,5%.
AHaJOrMYHbIE XapaKTEPUCTUKU IIPU COBMEILIEHHOM OCBeLIeHUH cocTaBAT 2,4 u 0,9%.

st ompeenieHns HOPM OCBEIIEHHOCTH MOKHO BOcmoJib3oBaThesi M Tabn. 2 CHulla, pparmenT xoTopoit
npuBeeH B Tabia. 16.2.

B otmuume ot Tabm. 16.1 mns ompeneneHHss HOPM OCBEIICHHOCTH HEOOXOIMMO 3a/1aTh XapaKTEPUCTUKY
nomenieHus. [Ipeanonoxxum, HaC MHTEPECYeT HOpMa OCBEIIEHHOCTH B yueOHOH ayauTopuu By3a. Ilo Tabm. 2
Caulla 23-05-95 (tabn. 16.2) HaxoguMm, YTO OCBEIICHHOCTh JOCKM B ayAUTOPUU IPU HCKYCCTBEHHOM
OCBEIIIEHUH JOKHA cocTaBlsATh S00 JK, a OCBEIIEHHOCTh HA Pab0UYMX CTOJNAX M MapTaX, PACIONOKECHHBIX Ha
BbicoTe 0,8 M OT ypoBHs nona, - 300 nk. CoorBercTBeHHO BennumHa KEO nomkna cocraBiars 1,5% mnpu
OO0KOBOM OCBeleHNH 1 4% — P BEpXHEM UM KOMOWHHUPOBAHHOM OCBEIICHHH.

Kpome mepeuncnennbix mapamerpoB, B Tadm. 2 CHulla mpeacraBiensl Takue KaueCTBEHHBIC MOKa3aTENH
MIPOU3BOJICTBEHHOTO OCBEIICHHUS, KaK IMOKa3aTelb JUcKoM(opTa U KOIPHUIIUEHT MyIbCAUN OCBEIIEHHOCTH.
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"Ta6auua 16.2. HopMbl eCTeCTBEHHOFO H HCKYCCTBEHHOIO
~ocsemenus: (mo CHull 23-05-95, tada. 2)

TTrockocme, ;Z:zzc;nc'_ Ecmecmeennoe
HOpMUpOBaHUe sewenie oceeujeHue
Mo 1 oceell{iennocmu
n/n Tomewenue LZOI’(nEaOM;CZZ- Oceewen- KEO, %
cmu Haod noaom, Zf,im,foﬁzgg_ wf{ eﬁf,ﬁ,e;u_ Boxo-
nocmetl, IK | yuposannoe | %€
24 | OGueobpa3oBarenbHbIe
LIKOMbI W IIKOJIbI-
WHTEpHATH!, Npodec-
CHOHAJIbHO-TEXHUYEC- /
KM€, cpefHuie crieiu-
IbLHbI€ U BbICIIUE
yueOHbIe 3aBeCHUs
KnaccHbie KOMHaThI, ay-
AUTOPHM, y4EOHBIE Ka-
6uHeTsl, 1abopaTopui,
nabopaHTCcKUe: j
a) Ha nocke (cepeanHa) |B — Ha mocke 500 - —
6) Ha pabouux cronax u ,
naprax r—o,8 300 4 1,5

[Ipumeuanue. [1nockocts ' — ropuzonTansHas, B — BepTukanbHas.

Onpenenus no CHull 23-05-95 HopmaTHBHYIO BEJIHWYMHY OCBEIIEHHOCTH B IOMEIIEHUU IIpU
WCIIOJIb30BAHNUN  JJIEKTPUYECKUX HCTOYHHKOB CBETa, HEOOXOAMMO paccuuTaTh OOIIYyI0 MOIIHOCTb
3JIEKTPUYECKON OCBETUTEIIBHONW YCTAaHOBKH.

Jns pacueTa MCKyCCTBEHHOI'O OCBEIICHHS TPUMEHSIOT METOJI CBETOBOTO IMOTOKA, TOYEUHBI METOJ U METOL
YAEIbHOW MOIIHOCTH. PaccMOTpuM B KauecTBe NpUMEpPA pacdeT ¢ MPUMEHEHHUEM METOJa CBETOBOIO IOTOKa,
KOTOpBIM HCIONB3YeTCA [UIsl  OINpeAeseHUs OOIIer0o pPaBHOMEPHOTO OCBEIIEHHS Ha TOPU30HTAIBHOM
MIOBEPXHOCTH.

CBeToBOIl MOTOK OT JaMIbl HaKaJUBaHUS WM TPYIIbl Pa3psAHbIX Jami, oOpa3yrolIMX CBETHJIbHUK,
paccUuTHIBAIOT 1O popmyuie:

_100E, SzK

g Np

rae @, — CBETOBOM MOTOK JIAMIIbI WM TPYIIBI JIaMII, JIM; N — YUCJIO CBETHJIBHUKOB B IOMEUIEHUH, WIT.; £, —

HOPMHPOBAHHAsS MHUHHMAIbHAs OCBEIICHHOCTb, 1K, S — IUIOMAAh OCBEIIAEMOr0 MOMELICHHS, M>, Z —

K09 GUIUEHT MUHUMAIbHONW OCBEILEHHOCTH, PaBHbI OTHOINEHUIO Ecp/Eni, 3Hau€HHE KOTOPOro Ui JIaMIl

HaKanuBaHUs cocTaBiser 1,15, a 11 MrOMUHECHEHTHBIX JaMm -1,1; k — koadduumenT 3anaca, cOCTaBISIONIHIA

s mamn HakanwBaHus 1,3-1,6 w mia paspsaaeix jgamn — [,4-1,8; n - xoddduimenT ucmnons3oBaHUS
CBETOBOT0 MTOTOKA JIaMII (CHIPaBOYHBIE JAHHBIE).

(16.9)

PaccuntaB mo dopmyne (16.9) cBeroBoil moTok yammbl @, MO CHPABOYHHUKY MOJOMPAIOT OIMKANIIYIO
CTAaHAAPTHYTO JIaMITy, IMMOCJIC YCTr0 ONPCACIAIOT SJICKTPUICCKYIO MOIITHOCTDH BCEU OCBETUTCIILHOU CUCTEMEIL.
Jisi IpaBHIIBHOM OpraHW3alii padO4YMX MECT B MPOU3BOIACTBEHHOM IOMEIICHHH TPEeOyeTcsh MPOBOIUTH

pacueTsl K03 UIIMEHTOB ecTecTBeHHOH ocBeneHHOCTH. KEO paccunThiBaloT npu GOKOBOM OCBEIICHUH ef;
WM IIPH BEPXHEM ez , UCIIOJIB3YSl CIIEAYIOIINE, BBIPAXKCHHUS

o0 = (&;9+¢&.,,R)nz,

) P , (16.10)
3
le, +e.,(nk, ~ D,
of =t T 2 : (16.11)
i k
3
rae €& MU & — cooTrBeTcTBeHHO reomerpuueckuii KEO B pacueTHoil Touke mpu OOKOBOM HIIM BEPXHEM
OCBEUICHWU; ¢ — KOI(Q(UIMEHT, YYWUTHIBAIOUIMNA HEPAaBHOMEPHYIO SIPKOCTb OOJaYHOro Heba; & -
TCOMETPUYCCKH YUYUTHIBAIONIMK OTPaKEHHE CBETAa OT MPOTHBOCTOSANIMX 3MaHUW; R - KOX(PQUIHMEHT,

YUUTBIBAIOLIMN OTHOCUTEIBHYIO SIPKOCTh IPOTUBOCTOSIIUX 30AHUN; € - CPEAHEE 3HAUEHUE T€OMETPUUECKOTO
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KEO; r r; - koaddummentsi, yuuteiBarone mnosbimienne KEO wu3-3a OTpaKeHHsT OT TOBEPXHOCTEH
TIOMENIEHUs; Tp — OOmMUNA KOIPPUIMEHT CBETONMPONMYCKaHUA, k3 - KOI(P(UIMEHT 3amaca, HaxXOIAIIUNCS B
npeaenax 1,2-2,0; ky — xoadduLuEHT, yUnTHIBAIOIMH TUIT (OHAPSI.

Bce Benmmumubl M KO3(GUIMEHTHI, BXOASIIME B TpeacTaBieHHble dopmyiasl s onpeneneHuss KEO,
onpeaensorea B coorserctBun CHull 23-05-95.

s u3MepeHus OCBEUICHHOCTH B MPOU3BOJCTBEHHBIX MOMEIICHUSAX MPUMEHSIOT NPUOOpPHI, Ha3bIBaeMble
JIOKCOMEeTpaMu. B oTedecTBeHHOH MpaKkTHKe Hanboee 4acTo MPUMEHSIOT JroKcoMeTpbl Mapok FO-16, FO-116,
0-117. Dt ipubGops! U3MEPSIOT (POTOTOK, BOZHUKAIOIIUHN B IIETIH CEIEHOBOTO (DOTOIEMEHTA B COSTUHEHHOTO
C HAM HM3MEpUTEIHHOr0 MpuOopa MO BIUSHUEM MaJalolIero Ha YyBCTBUTEIBHBIN CIOW CBETOBOI'O IMOTOKA.
Uewm Oompllie CBETOBOW MOTOK, TEM CHJIbHEE OTKJIOHSETCS CTpejka MmpuOopa OT HyjeBod Touku. [IpubGop
IpagyHpoBaH B JIIOKCAX.

st i3MepeHust SPKOCTU UCTIOJIb3YIOT MPOMBIIIJIEHHO BbIITyCKaeMbli spkomeTp Tuna OITY.

K cpencTBaM MHIMBHyalbHOM 3alllUThl OPIaHOB 3PEHMSI OTHOCATCS pa3/IMYHbIE 3AIIUTHBIE OYKH, IIUTKHU U
nuieMbl. Bce OHU IOKHBI 3alIMIATH OPTaHbl 3peHUs OT YJIbTPa(pHOIETOBOrO U HHPPAKPACHOTO H3ITYUYESHHIH,
TIOBBIIIEHHON SIPKOCTH BHJIUMOIO H3JIy4YEeHUS M psAAa Apyrux (akTopoB. YKazaHHbIE CpPEACTBA 3alHUTHI
CHAOXXEHBbI CIEUUaTbHBIMU CBETOPUIBTPAMH, KOTOpbIE MOAOUPAIOTCS B 3aBHCHUMOCTH OT XapakTepa H
WHTEHCUBHOCTU u3iydeHus: B coorBercTBUM ¢ ['OCT 12.4.080-79. Tak, nHanpumep, mjig razo- H
AMEKTPOCBAPIIMKOB HCHONB3YIOT cBeTOoGWIbTpel Tuma [ u O, ang 3ammThl 11a3  paboTaloumx Y
CTaJICTIaBWIIBHBIX U JJOMEHHBIX nieueit — cBeTodmibTpsl I1 u /1.

KonTpoabHbie BOIpochl

OxapakTepu3yiTe OCHOBHbIE CBETOBBIE BEJIUUYHMHBI.

Kakwue Buibl MPOU3BOICTBEHHOTO OCBELICHUS Bbl 3HaeTe?

. Uro Takoe k03pPuunent ecrecrenHoro ocseuienus (KEO)?
Kakue pa3zHOBHIHOCTH UMEET HCKYCCTBEHHOE OCBEILICHUE?
OxapaxkTepu3yiTe ICTOUHUKH UCKYCCTBEHHOT'O OCBEILICHUSI.

Kak HopMupyeTcst TpOU3BOICTBEHHOE OCBEILICHUE?

Kaxk paccuntbiBaeTcsi CBETOBOM MOTOK OT JIaMITbl WM TPYTIIbI JamIl?
Kak usmepsiercs 0CBEIIEHHOCTh B IPOU3BOJICTBEHHOM IMOMEIICHUN?

N L AW~

I'masa 17. 3amuTa ot myma, yJasTpa- 1 nHGpa3Byka, BUOpanumn
17.1. leficTBue myma, yJbTpa- 1 HHGPa3ByKa, a TaK:Ke BUOPAIUM HA OPraHU3M YeJIOBEKa

OKcIlTyaTalys COBPEMEHHOI'O IPOMBIIUIEHHOIO O0OpYNOBaHUS U CPEACTB TPAHCIOPTA COMPOBOXKIAETCS
3HAYUTENIbHBIM YPOBHEM LIyMa M BUOpAIMM, HETaTUBHO BIIMAIOLIMX HAa COCTOSIHUE 370pOBbs padoTaromux. C
TOYKH 3pEHHUs] 0E30MacHOCTH TpyAa IIyM W BHUOpays — OJHU W3 HauOoJee pactpOCTPAHEHHBIX BPEIHBIX
MIPOM3BOJICTBEHHBIX (PaKTOPOB Ha NMPOU3BOJACTBE, KOTOPBIE IPU OIMPEAEIICHHBIX YCIOBUAX MOTYT BBICTYHATh
KaK OIAcHbIE IPOU3BOJACTBEHHbIE (akTophrl. Kpome mrymMoBOro m BHOpallMOHHOTO BO3EHCTBUS, BpEIHOE
BJIMSIHAE Ha YelloBeKa B IIpolecce TPy/la MOT'YT OKa3bIBaTh HH(PA3BYKOBBIE U YJIbTPa3BYKOBbIE KOJIEOaHMUS.

PaccmoTpuM ocHOBHBIE (pU3HUYECKUE XapaKTEPUCTHKH IITyMa, BHOPALMH, YIbTpa- H HHPPa3ByKa.

IIIym — 3TO coyeTaHue 3BYKOB PA3IUYHOM 4acTOThl U MHTEHCUBHOCTH. C (U3MOJOTMUECKOM TOUKHU 3pEHUs
LTYMOM Ha3bIBaIOT JI000M HeXellaTelbHbIN 3BYK, OKa3bIBAIOUINI BpeHOE BO3/IEIICTBIE Ha OpraHU3M YeJIOBEKa.

3ByKOBbIE KoOJeOaHMs, BOCHPUHHUMAaeMble OpraHaMHM ciyXa YeJOBeKa, SBJSIOTCS MEXaHHMYECKUMHU
KoJIe0aHUSIMU, PACIIPOCTPAHAIOIMMUCS B YIIPYToi cpese (TBEpA0H, AKUAKON UM ra3000pa3Hoi).

OCHOBHBIM TPU3HAKOM MEXaHUYECKHUX KOoJeOaHWH SBISETCS MOBTOPHOCTb NpoIlecca JBUKEHUS uepes
ONPEJIEICHHBIM MPOMEKYTOK BpPEMEHM. MHHHMMaIbHBIA WMHTEpPBAJ BPEMEHHU, 4Yepe3 KOTOPBIM IMPOMCXOIUT
NOBTOPEHHE JBMKEHUS Tela, Ha3bIBAIOT nepuodom konedvanuii (T), a oOpaTHYI0 €My BEIMYMHY — YacTOTOU
Koseb6anuii (f). DTH BETMYUHBI CBSI3aHBI MEXKAY COOOM MPOCTHIM COOTHOIIEHUEM:

1
f =1

rae f— yactora Kosnebanuii B repuax (I'm);
T — nepuoj konebaHuil B CeKyHaax, C.
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TakuM oOpa3om, YacToTa KOJEOAHWU OINpeAeseT YUCIO KoieOaHWi, MPOM3OoIeamuX 3a | CeKyHTy.
Enunauna namepenus yactotsl — repit (I'm), 1 I'm=1 ¢l

Jis  XapakTepUCTUKU KOJeOaHUM HCHOJNB3YIOT TaKkKe yuxiuueckyro uacmomy (o, ch, KoTOpas
OTIpeNIeTIIeTC KaK YHCI0 KOoJieOaHWM, MPOUCXOANIUX 3a 2T CeKyHA. Mexay OOBIYHOW M IMKINYECKOM
YaCTOTAMM CYILECTBYET CJIEAYIOIAsl CBSI3b:

=27 (17.2)
L[I/IKJII/I‘-IGCKE[H qaCTOoTa U ICpUuo]g KOHG63.HPII>'I CBs3aHbI CIICAYOIIHUM COOTHOIICHUCM:
w=27/T. (17.3)

OpnuM u3 Hambosee 4acThIX BUAOB KOJeOaHUM, CYHIECTBYIOIIMX B MPUPOJE, SBISIOTCS TapPMOHHYECKUE
koJnebanus (puc. 17.1), onucbiBaeMble ypaBHEHUEM:

x =x, cos(wt +¢,),(17.4)

IrIe X — CMCIICHHME TeJIa OT MOJOXKCHHUS PaBHOBECHS,
O — UUKJIMYECKas 4acTOTa KoJIeOaHuH;
t — BpeMsl.

X‘r

A

~Y

Puc. 17.1. I apMoHuMecKkue Kotebanus

MakcuManbHOE 3HAYCHUE CMEIEHHS OT TIOJI0KECHUSI PAaBHOBECHS (Xy) HA3bIBACTCS aMIUIUTYIOW KOJIeOaHMs.
Benuunna, cTosias noJ 3HakoM KOCHHYCa, Ha3bIBaeTcs (ha30i TapMOHHUYECKOTO KOJICOaHMS:
p=0t+g,. (17.5)
da3a xoneOaHU @, HavalbHBI MOMEHT BpeMeHH ¢ = ( Ha3pIBaeTcs HadaibHOU (aszoil. da3a konebaHus

XapaKTepU3yeTCsl BEJIMYMHOW U HaIpaBICHWEM OTKJIOHEHUS KojeOaHusi OT TMOJOXKEHUS pPAaBHOBECHS B
3aBHCUMOCTH OT BPEMEHH.

Konebanus B ynpyroi cpesie He OrpaHUYMBAIOTCS IICHTPOM BO30YXKIACHHS 3THX Kojebanuii. Konebmomuecs
YacTUIIBl CpEJbl MEpealoT CBOKO PHEPTuI0 coceqHUM dacThiaM. IIporecc pacmpocTpaneHust KoieOaHui B
yopyroi cpene HasbiBaeTcsi gosnou. Kaxpas W3 yacTHIl cpelbl MPH 3TOM KOJIEOJETCSl OKOJIO MOJOXKEHHS
ycToitunBoro paBHoBecus. [[oBepXHOCTH, KOTOpasi OTAEISAECT KOJIEOIIOIMECs YaCTHIIBI OT YaCTHII, ITOKa elle He
MPUILEAINNX B KosueOaTelIbHOE JBUKEHHE, Ha3bIBatOT (PPOHTOM BOJHBI. COBOKYITHOCTh TOUYEK, KOJEOIIOLIUXCS
B OJIMHAKOBBIX (hazax, oOpa3yeT BOJHOBYIO MOBEPXHOCTh. Bce TOUKM ()pOHTA BONHBI MMEIOT HYJIEBYIO (a3y.
Otcrona ciienyer, 9To (PPOHT BOJHBI MPEACTABIISICT COOON OJHY W3 BOJHOBBIX MOBEPXHOCTEH. DPOHT BOJHBI
pacmojiokeH MepHneHANKYIIpHO K HampaBlIeHUIO pacrpocTpaHeHus BoiuHbl. [lo ¢opme ¢poHTa BONHBI
paznuuaroT 1mwiockue u chepuueckue (puc. 17.2). PaccrossHue MexIay JBYMsI COCEIHHMH YaCTUIIAMH,
HAXOSIIUMUCS B OJJUHAKOBOM PEXUME JBIKEHUS UM B OIMHAKOBOH (haze, Ha3bIBaeTcs AMMHOM BonHbl X. Ha
puc. 17.1 npexacrasieHo rpadudeckoe M300paKeHHE TAPMOHUYECKUX KOJIeOaHW M TaKkKe TOKa3aHa TMHA
BOJIHBI.
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Puc. 17.2. Buowl éoanu: a) naockasn; 6) cipepuueckan

Hctounuk 3BYKOBBIX KoJieOaHUW, BO30YXKNAOIIMK nI0CKUE B0JHbI, TIPEACTABISET COOON TUIOCKYIO
MOBEPXHOCTh, pPa3Mep KOTOPOH CYIIECTBEHHO OOINbIE AIUHBI BOMHBI. DPOHTHI ATHX BOJH PACHOJIOKEHBI
napajjiesIbHO MIIOCKOCTH BO30YKICHHUSL.

Copepuueckas 6onna cO31Aa€TCS MAJEHBKUM 110 CPAaBHEHHIO C JJIMHON BOJHBI BO30yJHUTENEM KoJeOaHUM —
TOYECYHBIM HCTOYHHUKOM 3BYKOBBIX KoyieOaHWi. [Ipu odeHb OoibIIOM (OSCKOHEYHOM) yAAaJICHUH WCTOYHHKA
3BYKOBBIX KoJeOaHH ceprudeckre BOJIHBI MOTYT YaCTHUYHO CTAHOBUTHCS IIIOCKUMH.

Tun pacnpocTpaHstoLeicss B 3ByKONPOBOISALIEM MaTepHalie BOJHBI 3aBUCUT OT €ro BUJAA U Pa3MEpOB, a
TaK)K€ OT JJIMHBI BOJHBL. PaccMOTpUM BaXKHBIM C MPAKTUYECKOM TOYKHM 3PEHHUs CIydaidl pacnpOoCTpaHEHUs
3BYKOBBIX BOJIH B HEOTPAHWYECHHBIX CPEHax, pa3Mepbl KOTOPBIX 3HAUUTENFHO OOJIbINE JTMHBI BOJTHBL. B 3THX
Cpellax pacHpOCTPAHSAIOTCS MPOJIOJIBHBIE U IONEPEYHBbIE BOJIHBL. B IpOAOIbHON BOJHE MEHSIOTCS MECTAMHM
30HBI CKaThsg (OOJIaCTH C TOBBINICHHBIM JABIICHHEM) W 30HBI pacTsHKeHHs (00JaCTH C TMOHMKEHHBIM
nasienueM). IlosToMy apyroe Ha3BaHue 3THX BOJH — BOJHBI CXKaTus (BOJHBI JaBieHusi). [lng 3Tux BOJIH
HallpaBJIeHHWE KOJeOaHUsl YacTHI] COBMAIaeT C HAIIPaBJIEHUEM paclpOCTpaHEHUs BOIHBL. B npupoze Takoil Tvn
BOJIH PacrpOCTPAHSAETCs B TBEP/BIX, KHUIKUX U ra3000pa3HbIX Cpeax, HalpUMep CIBIINMBINA 3BYK B BO3JIyXe.

Jnsg  momepeuHbIX BOJH ~ HampaBieHHWE  KosieOaHUS  YacTUll MEPHEHAMKYJISPHO  HAIPaBIICHHUIO
pacupoCTpaHEHUsT BOJHBI. OTH BOJIHBl TaK)K€ HOCSAT HA3BAaHUE CIBUIOBBIX BOJH, TaK KAaK BBI3BIBAIOT B
3BYKOIIPOBOJAIIEM MaTepuaie caBur. OHM MOTYT paclpOCTPaHAThCS TOJIBKO B TBEPJIOM cpesie.

CkopocTb V pacnipocTpaHeHHs KojeOaHUIl B MPOCTPaHCTBE HA3bIBAETCS CKOPOCTHIO BOJIHBL. CBSI3b MEXTY
JUIMHOM BOJIHBI A, CKOPOCTBIO BOJIHBI V' 1 mieprnoioM Kosie6aHust 7' 1aeTcsi BBIPAXKEHUEM:

A=VT, (17.6)
A

oTKyaa V=—. (17.7)
T

VYuuThiBas, 4TO YacToTa KoJieOaHUsl CBsi3aHa C MepuojioM cooTHomeHueM (17.1), cKopocTh BOJIHBI MOXHO
BBIPA3UTh YEPE3 YACTOTY:

V=Af.
CKOpOCTh pacnpocTpaHeHHs] 3BYKOBBIX BOJIH B Ta3000pa3HOM cpene (MAeanbHBIA ra3) ompeienseTcs

BBIPKECHUEM:
C.. =JX(P/p), (17.8)

rae X — mokasatenb aanadartsl (IOCTOSIHHAS BEJTMYMHA, [T BO3ayXxa paBHas 1,41);
P — naBnenue rasa;
p — IUIOTHOCTH Ia3a.
ITo coBpeMEeHHBIM H3MEpPEHHsIM CKOPOCTh 3BYKa B BO3JyX€ IpU HOPMaJbHBIX yCJIOBHUsX paBHa 331 m/c. B
Tabs. 17.1 npuBeneHbl CKOPOCTH PACcTIPOCTPAHEHMSI 3BYKOBBIX BOJH B PA3JIMYHBIX BEIIECTBAX NMPU KOMHATHOM
TEMIIEPATYPE.

Tao6auua 17.1. CkopocTh pacnpoCTpaHEHUS NPOAOILHBIX
H NONEPEYHbIX BOJH JUIA Pa3JIHYHBIX BEIUECTB

Beuwjecmeo Cxopocmb pacnpocmpanenus 60aH, M/C
IIpodonsrbix T Tlonepeynwix
AmoMUHAA 6320 3130
CauHeu : 2160 ) 700
XKeneso 5900 3230
Menb 4730 2300
Hukens 5894 3219
Hunuk 4120 2350
Ksapuesoe crekiio 5570 3520
Boma (273K) 1481 -
Bosnyx 331 —

3BYKOBBIE BOJIHBI NEPEHOCIT 3HEpruto. Jljis XapaKTepUCTUKU CPEIHEro MOTOKAa 3HEPruu B KaKOH-1100
TOYKE Cpelbl BBOIAT IOHATHE MHTCHCHUBHOCTH 3BYKa — OTO KOJWYECTBO JHEPIUH, NEPEHOCHMMOE 3BYKOBOU
BOJIHOM 3a €AMHHIy BPEMEHHU 4epe3 €AMHHULY IUIOLIaJAM MOBEPXHOCTH, HOPMAIBHOM (PACIONIOKEHHON 0]
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yriom 90°) K HampaBJIEHHIO PaCIpOCTPaHEHUsS BOJHBIL. VHTEHCHMBHOCTH 3BYKa BBIPAXKACTCS CIIEIYIOUIUM
obpazoM:

_P
oC

I , (17.9)

rae / — UHTEHCUBHOCTD 3BYKa, BT/M2;
P — 3BykoBoe maBieHHE (Pa3sHOCTh MEXITY MTHOBEHHBIM 3HAUYCHHEM TIOJHOTO JABJCHUS U CPETHUM
3HAUEHUEM JIaBIICHUS, KOTOpOe HAOII0gaeTCs B cpejie Py OTCYTCTBUU 3BYKOBOTO o). [a;
p — IUIOTHOCTB CPEJbL, KI/M';
C — ckopocTh 3ByKa B cpefie, M/C.

Cuna BO3/ICUCTBUS 3BYKOBOM BOJHBI Ha 0apabaHHYIO MEPETOHKY YEIOBEYECKOTO yXa U BHI3BIBAEMOE €I0
OIIyIlIEHHE TPOMKOCTH 3aBUCAT OT 3BYKOBOTO [aBJEHHS. 3BYKOBOE JaBIIEHHE — 3TO JIOMOJHUTEIHHOE
AaBJICHUC, BOBHUKAIOIICC B Ia3€ UK XUJAKOCTH IIPHU HAXOXKICHUHU TaM 3ByKOB0fI BOJIHBI.

B mnpupose BenuyMHBI 3BYKOBOTO JaBJIEHHWS W HWHTEHCUBHOCTH 3BYKa, T€HEpPHpPYEMble pPa3IMYHBIMU
HCTOYHHWKAMH IIyMa, MCHAIOTCA B IIUPOKUX MPCACIax: MO JABJICHUIO — 0 108 pa3, a 10 UHTCHCUBHOCTU — 10
10" pas. B cootBeTcTBUM ¢ 3akoHOM Bebepa — DexHepa mpUpOCT CHIIBI OIIYIIEHUS aHAIN3aToOpa YEIOBEKa, B
TOM YHCJIE€ M CIyXOBOTO, MPONOPIHMOHAJIEH JOrapugMy OTHOIICHUS SHEPrHil JBYX CpPaBHUBAEMBIX
pazapaxkenuil. [loaToMy 1711 XapakTepUCTUKHU YpPOBHS IIyMa HCHOJB3YIOT HE HEMOCPEICTBEHHO 3HAYCHHS
HWHTCHCUBHOCTU 3BYKa M 3BYKOBOI'O HOABJICHUA, KOTOPBIMU Hey,IIOGHO OIICpHUPOBATH, a4 HUX JIOFapI/I(bMI/I‘IeCKI/Ie
3HAa4YeHUS, Ha3bIBa€MbI€ YPOBHEM MHTEHCUBHOCTH 3BYKa MJIM YPOBHEM 3BYKOBOTI'O JABJICHUS.

Yposenv unmencusenocmu 38yka onpenensior no popmyJe:

1

L= 101g1—, (17.10)
0
roe L; — YPOBEHb HHTEHCUBHOCTH B Jerubenax (ab);
1 — UHTEHCUBHOCTb 3BYKa, Br/M’;
Iy — HMHTEHCUBHOCTHh 3BYKa, COOTBETCTBYIOIIAs MOPOTY CIBIIIMMOCTH YeIOBEYECKOro yxa (Ip —

[IOCTOSIHHAs BeJM4uHa; Iy 1072 Bt/m® na wacrore 1000 I'm).

Yenoedeckoe yxo, a TAKKE€ MHOTHE aKyCTHUECKUE IPUOOPBI pearupyroT He HA MHTEHCUBHOCTb 3BYKa, a Ha
3BYKOBOE JaBJICHHE, YPOBEHb KOTOPOTO ONpENAEisieTcs To popmyie:
p? P
L =101g| — |=201g| — |, (17.11)
g Py P,
0 0
rae P —3BykoBoe nasiieHue. [1a;
Py — noporoBoe 3BykoBoe JaBieHue (Py— noctosHHas BeauuuHa, Py = 2+10-5 Ila na gacrore 1000 I'm).

CBsi3b MEXJy ypOBHEM HMHTCHCHBHOCTH M YPOBHEM 3BYKOBOTO JAaBJICHHUS ONPEICISETCS CICAYIOIIUM

BBIPAKCHUCM!
2

L= 101g L = 101g[P? p,C, 1 P2 pC] = 101g) £~ |+ 101 2oC0 —1,+101g 2G| (17.12)
I, P, pC pC

rae po 1 Cyp — COOTBETCTBEHHO IUIOTHOCTH CPeIbl M CKOPOCTh 3BYyKa MPH HOPMAJBHBIX aTMOC(HEpHBIX
ycnoBusX, T. €. ipu £ = 20 °C u Py = 10° ITa;

p 1 C — IJIOTHOCTB Cpebl U CKOPOCTh 3BYKa B YCIOBUSX U3MEPEHUSI.

IIpu pacnpocTpaHeHHH 3ByKa B HOpMaJIbHBIX aTMOC(epHbIX ycaoBusax L= L,. IIpu pacuyerax ypoBHS Iryma
WCIIONIB3YIOT BEIMYMHY WHTEHCUBHOCTH 3BYKa, a JJI1 OLICHKM BO3JCHCTBUS IIIyMa Ha YEJIOBEKAa — YPOBEHb
3BYKOBOTI'O JaBJICHUS.

UYenoBeueckoe yXo BOCIIPUHUMAET KaK CIBIIIUMBIE KoseOanus, nexamue B npenenax ot 20 go 20 000 ri.
3BYKOBOW Juamna3oH MPUHATO MOApa3iensaTh Ha HU3kodacToTHBIN (20—400 ru), cpeaneuactotHslit (400-1000
rn) W BbIcOKOYacTOTHBIM (cBbimie 1000 rt1). 3BYKOBBIE BOJIHBI € 4acToTO MeHee 20 T Ha3BIBAOTCS
nH(Pa3ByKOBbIMH, a ¢ yactoramu 6osee 20 000 ru — ynbprpa3BykoBbiMH. MH(pa3ByKoBbIE U yIbTPa3ByKOBbIC
Kosie0aHusl OpraHaMHu CiIyxa yeloBeKa He BOCIIPUHUMAIOTCS.

YbpTpa3ByKOBOM OHANa30H YacTOT JACTUTCS Ha JBa MojauanazoHa — HU3kodacToTHBIA (20—100 x['m) u
BbIcOKo4YacTOTHBIH (100 k['1— 1000 MI'11). YaeTpa3Byku BecbMa CHIIBHO TOTJIOMIAIOTCS Ta3aMH M BO MHOTO pa3
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ciabee — xxuaKocTsMu. Tak, Hanpumep, KO3PPHUIUEHT NOTJIOMEHHs yIbTPa3ByKa B BO3AYXE MPUOTU3UTEIHHO
B 1000 pa3 Oosmpire, yeM B BOjE. YJbTPa3BYKH HPHUMEHSIOTCS B IMPOMBIIUICHHOCTH JIi KOHTPOJIBHO-
M3MEPUTENBHBIX LeNel (Ae(eKTOCKOonus, N3MEpPEeHNe TOJIIMHBI CTEHOK TPyOONpOBOAOB U 1p.), a TaKXKe UL
OCYIIECTBJICHUS! M MHTEHCU(UKALUU DPA3NUYHBIX TEXHOJOTMYECKUX IMPOLECCOB (OUMCTKA JeTalied, cBapka,
naiika, apoOieHue W T.1.). YJIBTPa3ByKH YCKOPSIIOT IMPOTEKAaHHE NpOIeccoB AU(QYy3uH, pacTBOPEHUS H
XUMHYECKUX PEAKIUM.

WNudpa3Byk — 310 00nacTh aKkycTuyeckux konedanuil B auanazone Huwxke 20 ['m. B mpousBoacTBeHHBIX
ycloBUSX WHOPa3ByK, Kak MPaBUJIO, COUYETAETCS] C HU3KOYACTOTHBIM NIYMOM, a B pAle CIy4yaeB U C
HU3KOYAaCTOTHON BuOpanueil. Mcrounnkamu HH(pa3Byka B TNPOMBIIUIEHHOCTH SBISIOTCS KOMIIPECCOPBI,
JU3eIbHbIE ABUTATEIH, BEHTUISITOPHI, PEaKTUBHBIE IBUTATENN, TPAHCIIOPTHBIE CPENICTBA U JIP.

XapaKkTepuCTUKaMHU YJIbTPa3BYKOBBIX M HMH(PaA3BYKOBBIX KoieOaHMH, KaK M B Cllyyae 3BYKOBBIX BOJIH,
SIBISIFOTCS ypOBeHb HHTeHCHBHOCTH (BT/M%), ypoBers 3BykoBoro naierns (I1a) u uacrora (I'i).

PaccmoTpuM, Kak AEHCTBYIOT IIyM, yIbTpa- U HHPPA3BYK, a TAaKKe BUOpAIUs HA OPraHU3M YeJIOBeKa.

3ByKH O4Y€HBb OOJBIIION CHIIBI, YpOBEHb KOTOphIX mpeBbimaeT 120-130 nb, BeI3bBatoT 607€BOE ONIYIIIEHNE U
MOBPEXJICHHSI B CIIyXOBOM ammapare (aKkyctuiyeckas TpaBma). B Tabmn. 17.2 npeacraBieHbl ypOBHU pa3iIMyHBIX
3BYKOB.

Ta6aunuma 17.2. YposHH pazimyHbiX 3BYKOB B 3aBHCHMOCTH
OT HCTOYHHKA IIYMA H PacCTOAHHA

Hemownux P Yposens
accmosnue, M
wyma wyma, b
XKwnas xomHara — 35
Peunb cpennieit TpoOMKOCTH ‘ 1 60
MawmnonucHoe 610po — 65
MeTtannopeXyiue CTaHKH Ha pa6ouem mecTe 80—96
JM3enbHbBIN TPY30BMK 7 90
Hnesmonepdoparop 1 100
PeaxkTuBHBIN ABUrarTesb 25 140
Buictpes n3 apTWwUIepHiCKOTO Opyaus 1-2 ! 160—170

Pa3priB OGapabaHHBIX TMEPENIOHOK B OpraHax clyXa YeJIOBeKa MPOUCXOAMUT IO BO3JCHCTBUEM IIyMa,
YPOBEHb 3BYKOBOI'O JaBJIEHUA KOTOpOro coctapiger <~ 186nb. Bo3aeiicTBue Ha opraHu3Mm 4YejoBeKa IIyma,
ypOBeHb KOTOporo okoio 196 nb, mpuBemer K NOBPEXACHUIO JIETOYHON TKaHW (TOPOT JIETOYHOTO
TTOBPEKICHMS ).

OpHaKko HE TOJBKO CHJIbHBIE IIIyMBI, TPUBOJAIIMNE K MTHOBEHHOM TIIyXOT€ HJIM MOBPEXICHHIO OPraHOB
CIyxXa 4YeJIOBeKa, BPEAHO OTpaXaroTCs Ha 370poBbe M pabotocrnocobnoctr monen. Lllymbr HeOGonbioi
MHTEHCHBHOCTH, mopsaka 50—601BA', HeraTuBHO BO3IEHCTBYIOT Ha HEPBHYIO CHCTEMY UEIOBEKA, BEI3BIBAIOT
0ECCOHHUILY, HECHOCOOHOCTh COCPENOTOYUTHCS, YTO BEIET K CHW)KCHHMIO MPOU3BOAMTEIBLHOCTH TpyAa H
MOBBIIIAET BEPOSITHOCTh BO3HMKHOBEHMsI HECYACTHBIX CIIy4aeB Ha MPOMU3BOACTBE. EcCiM ILIyM IOCTOSHHO
JeiiCTByeT Ha uesjoBeKa B Ipollecce TpyAa, TO MOTYT BO3HUKHYTh pa3IUYHbIE MCUXUYECKHE HapyILIEHUS,
CEepJICYHO-COCYAUCTHIE, HKEITyJ0UHO-KUIIIEUHbIE U KOXKHbIE 3a00JI€BaHUs, TYTOYXOCTb.

" B 1BA BeIpakaercs ypoBeHb IIyMa, 3aMEPEHHbI MO mIKaje A IIyMOMepa, KOHCTPYKIMS H IPHHIMI PaGoThl KOTOPOrO
W3JI0’KEHBI Jalee.

[TocnencTBust BO3ACUCTBUS IIyMa HEOOJBIION MHTEHCHMBHOCTH Ha OPraHM3M 4eEJOBEKa 3aBHCAT OT psla
(akTopoB, B TOM 4HCIE€ BO3pacTa M COCTOSIHMSI 37J0pOBbSl paOOTaroOIIero, BHIA TPYIOBOW NESATENbHOCTH,
TICUXOJIOTUYECKOT0 U (PU3NYECKOTO COCTOSIHUS YEJIOBEKa B MOMEHT JICHCTBUSA IIyMa U psiAa APYTHX (hakTOpOB.
lym, mpou3BOAMMBIA CaMHUM YEJIOBEKOM, OOBIYHO HE OECIOKOMT €ro. B oTiuune OT 3TOro moCTOpOHHHE
IIyMBI YaCTO BBI3BIBAIOT CHJIBHBIN pazapakatouuii 3gpdexr. Ecinu cpaBHUBATH IIyMbI ¢ OAMHAKOBBIM YPOBHEM
3BYKOBOTO JaBJICHUS, TO BbICOKOYACTOTHBIE ImyMbl (f > 1000 I'iy) Gonee HempuATHBI ISl YEIOBEKA, YeM
HuskouactotHele (f < 400 I'm). B HouHoe Bpemsi mym ¢ ypoBHeM 30-40 nBA sBnsiercs cepbe3HBIM
OecroKOs M (PaKTOPOM.

[Ipn noCTOSIHHOM BO3JAEHCTBMM IllyMa Ha OPraHuW3M 4YEJNOBEKa MOIYT BO3HUKHYTh NaTOJIOTHYECKHE
U3MEHEHUs1, Ha3bIBaeMble IIIyMOBOW 00JI€3HBI0, KOTOpas sBIseTCs MPodecCHOHANBHBIM 3a00eBaHIEM.
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WNudpa3Byk Takke OKa3bIBaeT HETATHMBHOE BIIMSHUE HA OpPraHbl CIIyXa, BBI3BIBAS YTOMIICHHE, YYBCTBO
CTpaxa, rOJIOBHbIE 0OJIM U TOJOBOKPYKEHHS, & TAaKXKe CHIKaeT ocTpoTy 3peHus. OcoOeHHO HeOIaronpusiTHO
BO3/ICHICTBUE HAa OPTaHU3M YeIOBeKa HH(PPA3BYKOBBIX KonebaHuii ¢ yactoToi 4—12 I'.

Bpennoe BozneiicTBuE yNbTpa3ByKa Ha OpPraHuM3M UEJIOBEKa BBIPAXKAeTCsl B HApYLIEHUHM AESTEIbHOCTU
HEPBHOM CHCTEMbI, CHM)XKEHHUU OO0JIEBOIl UyBCTBUTEIBHOCTH, M3MEHEHHH COCYJIUCTOTO JaBICHHSA, a TaKXKe
COCTaBa U CBOWCTB KPOBH. YIIbTPa3ByK IepenaeTcs JM00 uepe3 BO3AYIIHYIO Cpeay, TM00 KOHTAKTHBIM MyTEeM
gyepes KHUJIKYI0 U TBEpAYIO cpeay (IeiicTBue Ha pyKu paboTaromux). KoHTakTHBIN MyTh nepeaayn yiabTpa3ByKa
HauboJIee onaceH Jisl OpraHu3Ma 4esioBeKa.

PaccmoTpuM Bo3zaelicTBHe BUOpallMK Ha OpraHU3M uYeloBeKa. Bubpayus - 7T0 COBOKYITHOCTh MEXaHUYECKUX
KoJIeOaHUH, MPOCTEHIIMM BHIOM KOTOPBIX sBIsIOTCA TapMmoHumueckue. B I'OCTe 24346-80 «Bubparusi.
TepMUHBI U ONpeAeTeHUs» BUOpAIUs ONpeenseTcsl KaK JIBMKEHUE TOUYKH WIM MEXaHUYECKOM CHUCTEMBbI, pU
KOTOPOM TPOUCXOJIUT TIOOYEPETHOE BO3PACTAHKNE U YOBIBAHUE BO BPEMEHHU 3HAYCHHM MO KpallHEeW Mepe OJTHON
KOOpAWHaThl. BuOparuio BEI3BIBAIOT HEYpPaBHOBEIICHHBIE CHUJIOBBIE BO3/CHCTBHS, BO3SHMKAIONIUE NpU padoTte
pa3IMYHBIX MAaIllMH U MeXaHM3MOB. [IpuMepom TakuxX yCTpOMCTB MOTYT CIYXUThb Py4HbIE THepdopaTopsl,
KPUBOIIUITHO-IIATYHHBIE MEXaHU3Mbl U JPYTHE, JCTalld KOTOPHIX COBEPIIAIOT BO3BPATHO-NOCTYHATEIbHBIC
IBUKEeHMs. BuOpanuio Takke cO3[1al0T HEypaBHOBEUICHHbIE BpallalOIIMecs MEXaHU3Mbl (3JIEKTPOIpENy,
pyuHble NUIM(OBAIBHBIE MAIIMHBI, METAII000padaTHIBAIOIINE CTAHKHM, BEHTWJISATOPHI M T.JI.), a TaKke
YCTPOMCTBAa, B KOTOPBIX JBIKYIIMECS JIETalld COBEpIIAIOT YJapHble BO3ACUCTBUA (3yOuaThle Iepeaayw,
HNOJIINIHUKYA U T.J.). B MPOMBIIIUIEHHOCTH TaKXe MCHOIb3YIOTCS ClIeUalIbHbIe BUOpAIIMOHHbBIE YCTAaHOBKH, B
YaCTHOCTH, MPHU YIUIOTHEHWU OETOHHBIX CMecei, Mpu IpOoOJIeHWU, MU3MEIbUEHUU U COPTHUPOBKE CHIMTYUYHUX
MaTepHUaJioB, MIPU Pa3rpy3Ke TPAHCHOPTHBIX CPEACTB U B psC APYTUX CIIydaes.

Ecmm BuOpupyromas cucremMa coBepiiaeT TapMoHWdeckue konebanus (17.2), To misg ee omnmucaHus
UCTOJB3YIOT CIEAYIOUINE XapaKTePUCTUKHU:

" AMIUTUTYZy BuUOpomepeMenieHus, T. €. HauOobllee OTKIOHEHUE KOJEOIIOMecss TOUYKU OT MOJIOKEHUS

paBHOBeCHS, Xy, M;

» KosiebaTeNbHyI0 CKOPOCTh, HJIM BUOPOCKOPOCTH, am, M/C;

" YCKOPCHHE KONCOAHMUH, HIIM BHOPOYCKOpeHHUe, Vin, M/c’;

* mepuoj Konebanui, 7, ¢;

" YacToTy KoJieOaHwuil, f, ri.

Ecnu BuOpanmum uMEIOT HECHHYCOMIANbHBIM XapakTep, TO HMX MOXHO IPEACTaBUTh B BUIE CYyMMBbI
CHUHYCOUIANBHBIX (TaPMOHUYECKHX) COCTABIISIONINX C TIOMOIIBIO pa3iokeHus B psa Oypobe.

3HaueHus: BAOPOCKOPOCTH U BUOPOYCKOPEHUS ISl PA3IUYHBIX HCTOYHUKOB U3MEHSIOTCS B OUYEHb IIHPOKHUX
npezenax, Mo3TOMy, Kak M Ui IIymMa, yAOOHee MOJIb30BATHCS MX JIOTAPU(PMHUUYECKUMH XapaKTEPUCTHKAMH.
Tak, morapudpmudeckuii ypoBeHb BUOPOCKOPOCTH (WJIM MPOCTO YPOBEHb BUOPOCKOPOCTH) OMpPEACISICTCS O

bopmye:

V
L =201g—, (17.13)
VO
rae L, — YpOBeHb BUOPOCKOPOCTH, 1b;
V — KosebarenbHast CKOPOCTh, M/C;
Vo — IIOPOTOBOE 3HAYCHUE KOJIEOATENbHOM CKOPOCTH, CTAaHAAPTU30BAaHHOE B MEXKIYHAPOTHOM

macirabe (V) = 5-10% m/c).

[To ananoruu sorapuMuUIECKUil ypOBEHb BUOPOYCKOPEHHS MOKET OBITh OIIPEACIICH CASAYIOIIMM 00pa3oMm:

a
L,=201g—, (17.14)
a
roe L, — ypoBeHb BHOpOycKopeHus, ab;
" 2
a — YCKOpeHHe KoJieOanuid, m/c”;
ap — IIOPOrOBOE 3HAUEHUE YCKOPEHMS KOJleOaHUH, CTaHAapTU30BaHHOE B MEXKAyHApOIHOM

macmrtade (@p =3+ 107 m” /c).
HeobxonumMo paznuuath o01ryro 1 MecTHyt0 BuOpanuu. OOmas BuOpaiusi AeCcTByeT Ha BEChb OPTraHU3M B
LIE€JIOM, @ MECTHAsl — TOJIBKO Ha OT/EJIbHbIE YAaCTH €T0 (BEpXHHUE KOHEUHOCTH, IIJIEUEBOH MOSC, COCYAbI CEPALA).
[Ipu Bo3xelicTBUM oO0mIel BHOpalnuu HaONIOJAIOTCS HapylIEHHE CepACYHON NeATeNbHOCTH, PAcCTPOMCTBO
HEPBHOU CUCTEMBI, CITa3Mbl
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COCya0B, UBMCHCHUA B CyCTaBax, MPUBOAAIINEC K OIrpaHUYCHUIO IMOJABUIKHOCTH. Ecan gactoTs!l Koje0aHus
paboOYMX MECT COBIAAIOT C COOCTBEHHBIMH YaCTOTAMH KOJNCGAHM BHYTPEHHHX OPraHOB YelOBeKa' (SBICHHE
pe30HaHca), TO BO3MOKHO MEXaHUICCKOE MOBPEKICHIE TAHHBIX OPTaHOB BILUIOTH JIO pa3phIBa.

I o
[t OONBIIMHCTBA BHYTPEHHUX OPIaHOB YEJIOBEKa YaCTOThI COOCTBEHHBIX KoylebaHuii cocTaBisaoT 69 I'm.

[lpu neiictBuM Ha pykH pabOTarOIIMX MECTHOM BUOpauuu (BUOPUPYIOIIMNA HHCTPYMEHT) HPOMCXOIUT
HapylUIEHHE YYBCTBUTEIbHOCTU KOXKHM, OKOCTEHEHUE CYXOXXWJINN, IOTEPs] YIPYTrOCTH KPOBEHOCHBIX COCYJIOB U
YyBCTBUTEJIBHOCTH HEPBHBIX BOJIOKOH, OTJIOXKEHHE COJIEH B CyCTaBax KHCTEH pyK M NAJIbLEB U Jpyrue
HETaTUBHBIC SBJICHUs. [[MUTebHOE BO3ACHCTBIE BUOPAIIMY MPUBOJINUT K MPOPECCHOHATBHOMY 3a00JIEBAHUIO —
BUOpaIIMOHHOHN 60J1e3HH, 3(h(HEeKTUBHOE JIeUeHHE KOTOPOIl BO3ZMOKHO JIMIIb Ha HAYaIbHOM CTa/luu €€ pa3BUTHUS.

PaccmoTpuM Tereps BOIPOCHI, CBS3aHHBIE C HOPMUPOBAHUEM IlyMa, WH(Pa- U yIbTpa3ByKa, BHOpaLny.

Iym HOpMHpyeTcst Ha pabounx Mectax corimacHo ['OCTy 12.1.003-83 u CH Ne 3223-85 «CanurtapHsble
HOPMBI JIONMyCTUMBIX YpOBHEH IIymMa Ha paOouux MecTax». B yKa3aHHBIX HOPMATHUBHBIX JOKYMEHTax
IIPEyCMOTPEHBI JIBA METOJa HOPMUPOBAHHUS LIyMa: MO MPEAEIBHOMY CIEKTPY ILIyMa U 10 UHTETPAJbHOMY
MOKAa3aTeIl0 — SKBUBAJICHTHOMY YpOBHIO 1iyma B ABA. BpiOop Merosna HOpMUpOBaHMS B MEPBYIO OYEpEb
3aBUCUT OT BPEMEHHBIX XapakTepUCTUK HIyMa. [Io 3TUM XapakTepUCTHKaM BCE LIyMbl MOIPA3JENAIOTCA Ha
MOCTOSIHHBIE, YPOBEHb 3BYKa KOTOPBIX 3a 8-4acOBOW pabouMii JeHb M3MEHseTCsl He Oojee ueM Ha 5 nbA, u
HETOCTOSIHHBIE, AaHATIOIMYHAsl XapaKTepUCTHKA KOTOPBIX U3MEHseTCs 3a pabounii 1eHb 6osee yeM Ha 5 1BA.

HopmupoBanue mno mnpeneabHOMY CHEKTpPY ILIyma SBJSIETCS OCHOBHBIM JUISl IOCTOSIHHBIX IIIyMOB.
IIpeoenvnulii cnekmp wyma — 3T0 COBOKYITHOCTh HOPMAaTUBHBIX 3HAUYCHUI 3BYKOBOTO JABJICHHS Ha CIICAYIOLINX
CTaHJApTHBIX CPEAHETeOMETPUUECKUX yacToTax: 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I'. B tabdn. 17.3
NpeCTaBICHbI JOITyCTUMbIE YPOBHH IIIyMa Ha pa3IMYHbIX paOOYUX MECTax.

CoxkpalieHHO mpenenbHble CcHekTpsl myma obOo3Hauatorcs [IC (mpenenbHBI CHEKTp) € yKa3aHUEM
JIOIyCTUMOTO ypOBHA 3ByKoBoro nasieHus Ha dactore 1000 I'm, mampumep: IIC-45, TIC-55, TIC-75 u np.
[TocTosiHHBIN IIyM Ha paboYuX MECTAaX HE JIOJKEH MPEBBIIATh HOPMUPOBAHHBIX YPOBHEH, MPEACTABICHHBIX B
I'OCTe 12.003-83.

Ta6nuua 17.3. JomycTHMble ypOBHH LIyMa.
(dparmenT Tabmmupt u3 TOCT 12.003-83)

Ypoenu 3eyxosozo dasnenus, OB, 6 okmagnbix Yposnu
noaocax co cpedHeseoMempuuecKumy uacmomamu | 36yKa u
Ty IKeuea-
Pabouue mecma AEHMHbie
ypoeru
3eyka
(0BA)

63 | 125 | 250 | 500 {1000 | 2000 {4000 | 8000

. IToMelmieHHsT KOHMCT-
PyKTOpCcKHX 610pO, pac-
YETYMKOB, IpOrpaMMmu- ) ) .
CTOB  BBIYHUCIUTEIBHBIX T 1 N -
MalluH, Jaboparopuit ‘
VISl TEOPETHYECKHX pa-
60T U 06paboTKM 3Kc-
MEePUMEHTANBHBIX [JaH-
HBbIX, TIpHeMa OOJbHbBIX :
B 3[paBlyHKTax 71 161 | 5449 )45] 42 ] 40 | 38 50
2. Tomewenus ynpasne-
HUs1, paboune xomHarst | 79 | 70 | 68 § 58 | 55 | 52 1 50 | 49 60
3. IlomelueHus na6opa-
TOpPUHA VISl MPOBEACHUS
9KCTIEPHMEHTANbHBIX

pabor, noMelleHUsa s
pasMeLICHUS LIYMHBIX
arperaTtoB BBHIYMC/IHTENb- )
HBIX MallWH 94 1 87 | 82 |78 | 75173171 ] 70 80

CymiecTByeT U Apyroil METOJ HOPMUPOBAHHUS ILIyMa, YCTAaHABJIMBAIOIIUN MPEAEIBHO JIOMYCTUMBIE YPOBHU

KaK MOCTOSIHHOTO, TaK M HEMOCTOSHHOro myma. OH OCHOBaH Ha M3MEPEHUM IIyMa 10 CTaHJApTHOM MKaje A
1

nrymomepa . JTa HIKajda MUMHMTHPYET YacTOTHYHO YYBCTBUTEIBHOCTh YEJIOBEYECKOIO yxa. YpPOBEHb IIyMa,
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M3MEPEeHHBIM 10 MmKaje A 1rymomepa, oOo3Hauyaercss ABA. ITlocTosHHBIE UIYMBI MPEANOYTHTEIHHO
XapaKTCPU30BaTh 110 MMPEACIIbHOMY CIICKTPY LIyMa, a HCIIOCTOSSHHBIC — TOJIBKO B ,ZLBA
"'Kak crnesyer u3 Ha3BaHuMs, IIyMOMEPOM Ha3bIBAIOT IPUOOP JUIs M3MEPEHHS IIyMa. Y CTPOHCTBO 3TOro mpuGopa onucaHo B §17.2.

PaccMoTpuM, Kak ompenensioTcs MpeneibHble 3HadeHHs uH(QpasByka. Yaiie Bcero B yCIOBHUSX
MIPOM3BOJICTBA MH(PPA3BYK COYCTACTCS C HHU3KOYACTOTHBIM IMyMOM W BuOpanued. Kak m B cimydae mryma,
nH(}Pa3ByK U3MEPSAETCS IIyMOMEpPaMHU.

NHuppa3Byk moapasaensieTcs Ha MOCTOSHHBINA, YPOBEHb 3BYKOBOTO JIABJICHHUS KOTOPOTO, U3MEPEHHOTO IO
CTaHJAapTHOM IIKaje «JIMHEeHHas» mrymomMepa, u3MeHsiercss He Oonee yem Ha 10 nb 3a Bpems naGmiomenus 1
MUH, U HETIOCTOSTHHBIN, aHAJIOTMYHAsI XapaKTepHUCTHKA KOTOPOTO U3MeHsieTcs He MeHee ueM Ha 10 b 3a Tot ke
nepuoa HabmroAeHus. /st moctossHHOTO MHGPa3ByKa HOPMUPYETCSl YPOBEHb 3BYKOBOT'O JAaBJICHHUS HA YacTOTaxX
2,4,8,16 u 31,5 ', a 1y1s1 HEMOCTOSIHHOTO — OOIIUH YPOBEHb 3BYKOBOT'O JIABJICHUS IO CTAaHAAPTHOM IIKaje
«iuHehHas»  mymomepa, ab. IlpemenbHo — momycTuMble  ypoBHHM — MH(Gpa3ByKa, YCTaHOBIICHHBIE
«'urneHnyeckuMu HopMaMu HHQpa3Byka Ha pabouMX MecTax», oKa3zaHbl B Ta0. 17.4.

Ta6auua 17.4. IllpeneasHo aomycTMbie YPOBHH HH(pa3ByKa
Ha paGouymx MecTax

Yposnu 3eyxoeozo dasnenus, db, na cped- | Obwuii ypoeens 36yKo60eo dae-

nezeomempuveckux yacmomax (I'y) ANeHUsl, UIMepPeHHbIll no wKase
) 4 8 16 315 «MHelHaA» wymomepa, 0b
105 105 105 105 102 110

Jonyctumslil ypoBeHb yiabTpa3Byka Hopmupyercs B coorBeTcTBuH ¢ 'OCTom 12.1.003-83 u CanutapHbIiMU
Hopmamu Ne 2282-80'. Bech y/IbTpa3ByKoBOif JUAMA30H YACTOT MPUHATO TIOAPA3AEISITh HA HU3KOYACTOTHBI C
yactoror kosiebanuii g0 100 xI'm m BeIcOkouwacToTHBIM (0T 100 mo 1 000 000 kI'm). HuskouacToTHbIC
KoJIe0aHusl PaclpOCTPaHIIOTCS KaK BO3IYIIHBIM, TaK U KOHTAaKTHBIM IyTEM, a BBICOKOYACTOTHBIE — TOJIBKO
KOHTAKTHBIM. J[Js1 HU3KOYAaCTOTHBIX YJIBTPAa3BYKOBBIX KOJeOaHM B COOTBETCTBMM C HAa3BaHHBIMU BBILIE
HOPMAaTUBHBIMHM JIOKYMEHTaMH YCTaHOBJIEHBI CIIEAYIOIIME Ipe/eibHble 3HAYEHUS 3BYKOBOI'O JaBJICHMS Ha
pabounx mMecTax:

[lomuple Ha3BaHms 3TuX HOpMaTWBHBIX HokymeHToB: ['OCT 12.1.003-83 «CCBT. VYmerpazyk. OOmme TpeGoBaHUS
6ezomacHoctu» 1 CH Ne 2282-80 «CanurtapHble HOPMBI M MpaBuiia npu pabore ¢ 00OpYIOBaHMEM, CO3/AIOIIUM YJIbTPa3BYK,
riepeiaBacMblii JIOKaIBHBIM ITyTEM Ha PYKH pabOTaIOIIUX).

Cpeonezceomempuyeckast Yposenw 36yxoso20
yacmoma, 1y oasnenus, ob
12,5 80
16,0 90
20,0 100
25,0 105
31,5-100,0 110

Ecnmu ynpTpa3BykoBble KoJeOaHUs MEpEAarOTCs HA PYKH W JIPYyTrHe YacTd Tela paboTaroIuX KOHTaKTHBIM
MyTeM, TO YPOBEHb 3BYKOBOT'O JaBJICHUS HE NoJbKeH npeBbimath 110 nb.

Kak y»xe ckazaHO BbIlIE, pa3IHyaloOT OOIIYI0 BUOpAIMIO, EPEAAIONIYIOCS Yepe3 ONMOPHBIC MOBEPXHOCTH Ha
TEJIO CUASILIETO WIN CTOSILEro 4YeJI0BeKa, U JOKAIbHYIO (MECTHYIO), IEPEAAIOIIYIOCs Yepe3 PYKH YeIoBeKa.

B 3aBUCHMOCTH OT UCTOYHHKA BO3HUKHOBEHUS BBIJEISIFOT TPU KATETOPUH BUOPALIUHU:

" TpaHCHOPTHAS;

" TPaHCHOPTHO-TEXHOJIOTUYECKAS;

" TEXHOJOTHYecKasl.

Bubpanuro Hopmupyrot B cootBerctBrr ¢ ['OCTom 12.1.012-78 «CCBT. Bubparus. Obume TpedoBaHus
Oe3omacHOCTH», a Takke B cooTBeTcTBUU ¢ CH Ne 3044-84 «CanutapHple HOpMBI BUOpAlud pabOUnuX MECT»
(obmas BuOpaums) m CH Ne 3041-84 «CanurapHble HOpPMBI W TpaBWia IMpH paboTe ¢ MallMHAMH U
000pyI0BaHNEM, CO3/IAIOIIUMH JIOKAJTBHYIO BUOPAITHIO, TIEPEIAIONIYIOCS HA PYKH paOOTArOITHX).
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JIist ka0l U3 TpeX KaTeropuid BUOpAIMU HOPMHUPYIOT BEITMYUHBI BUOPOCKOPOCTH U BUOPOYCKOPECHUS KaK
B JIMHEHHBIX exuHUNAX (M/c 1 M/c’), Tak U B jorapudMudeckux (1B) B 3aBHCHMOCTH OT 4aCTOTHI BUODALIHH.
Oo6mmas BuOparnust HopmupyeTcs B auamnazone yactot 0,8—80 ', a MecTHas (JlokanbHAs) — B UANa30HE YacTOT
8—1000 T'm. OOblyHO BHOpanUs BKIIOYAET KaK TOPU3OHTAIBHYIO, TaK M BEPTUKAIBHYIO COCTaBIISIOIIHE,
MOJTOMY TPU €€ HOPMUPOBAHWU YYHTHIBAIOT HAIpaBJICHUE NeHCTBUS BuUOpamuu. [Ipy 3TOM HCHONB3YIOT
cienyromue obo3HaueHus: Z — BepTHKalbHas OCh, a X U Y — ropusoHTaibHbie och. B Tabn. 17.5 u 17.6
MpeICTaBICHBI TPUMEPhl HOPMUPOBAHUS KaK OOIICH, TaK U JIOKaThHOW BUOpALIUU.

Ta6nuuna 17.5 Jonycrumbie ypoBHu obiuueii BuGpaumu kateropas 1
(dparmenT Tabmuu u3 N'OCTa 12.1.012-78 u CH 3044-84)

Cpednezeomem- Jlonycmumsie 3nauenus Jonycmumsie 3navenus
puueckasn yac- subpockopocmu 8ubpoycKoperus
moma, f M/c1072 dB E 0B
4 XY VA AY VA XY yA XY

1,0 20,0 | 6,3 132 122 1,127 0,4 71 62
2,0 7,11 3,5 123 117 0,8 0,4 68 62
4,0 251 3,2 114 116 0,56 0,8 65 68
8,0 L3 3,2 108 116 0,56 | 1,6 65 74
16,0 'l,vl 3,2 107 116 1,12 3,15 71 80
63 1,1 | 3,2 107 116 4501 12,50 83 92

Ta6nuuga 17.6. JomycTuMble ypOBHH JIOKAAbHON BHOpaLHH
(o I'OCTy 12.1.012-78 n CH 3041-84)

Cpeonezeomempuve- Jonycmumote 3navenus no ocaim Z, X, Y
ckas wacmoma, Iy Bubpoyckopenus Bubpockopocmu
M/c? ok M/c ob
8 1,4 73 2,8 115
16 1,4 73 1,4 109
31,5 2,7 79 1,4 109
63 54 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 85,0 109 1,4 109

17.2. OcHoBHBIE MeTO/bI 00PBLOBI ¢ IyMOM, HH(}Pa- U YJIbTPA3BYKOM U BUOpauuei

PaccmoTpuM ocHOBHBIE METO/IBI OOPHOBI C IIyMOM, HH(PA- U YIBTPAa3BYKOM, a TAKKe C BUOpaLuei.

Paznuunbple MexXxaHWUYECKHE, a’POJMHAMHYECKHE W DJICKTPOMATHHUTHBIC SIBJICHUS SIBISIOTCS TPUYHHOM
BO3HHKHOBEHUS IIyMOB. MeXaHU4YeCKHe LIyMbl BO3HUKAIOT MPU pabOTEe pa3IMyYHBIX MAIIMH U MEXaHU3MOB U
BBI3BaHBI TPEHHEM U COYJApEHHSIMH COCTABIISIONINX UX JETalel, YAapHBIMH MPOIECCAMHU, HCIIOIB3yEMBIMH B
MIPOU3BOJICTBE (KOBKA, IITAMIIOBKA) U PSIOM APYTUX (PAKTOPOB. A3pOJUHAMUYECKHE U THAPOJIUHAMUYECKHE
IIyMBI BO3HUKAIOT TPH TEUECHUH Ta30B M JKUAKOCTEH. DJIEKTPOMArHUTHBIE NIYMBI OOBIYHO COINPOBOXKIAIOT
paboTy pa3MUYHBIX DJIEKTPUYECKHX YCTAHOBOK. llepeunciuM OCHOBHBIE CIIOCOOBI, HCIIOJIb3yEMbIE ISt
CHIDKEHHSI ITyMa B MIPOU3BOCTBEHHBIX MTOMEIICHHSX.

HauOonee pannoHanmbHBIN croco0 YMEHBIIEHHS ITyMa — CHH)KEHHE 3BYKOBOW MOIIHOCTH €r0 MCTOYHHKA
(MammuMHBI, YCTAaHOBKH, arperara u T.A.). Y POBEHb 3BYKOBOW MOIIHOCTH (Lp) pacCUMTHIBACTCS MO CIIETYIOIICH

bopmye:

L,= 10LgP/P,, (17.15)
roe P — 3ByKOBasi MOLIHOCTb, BT;
Py — MOpPOroBas 3ByKOBasi MOIIHOCTb, paBHAs 10" Br;
L, — YPOBEHb 3ByKOBOM MOILHOCTH, Ab.

OTOT crocod 60pB6I>I C IMIYMOM HOCHUT HA3BaHUC YMEHbUICHUA WYyMad 6 UCMOYHUKE €20 603HUKHOBEHUA.
CHIDKCHHIE MEXaHUYCCKHUX ITYMOB OOCTUTACTCA: YIIYUYIICHUCM KOHCTPYKIHWU MalllMH U MCXAaHU3MOB, 3aMeHO
JleTajiell 3 MeTaJlTIMIeCKUX MaTCprajlIoB Ha IJIaCTMACCOBEIC, 3aMEHOM YAApPHBIX TEXHOJIOTHYECKUX IIPOLECCOB
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Ha Oe3yJapHble (HalpuMmep, KIENKy PEKOMEHIYETCSl 3aMEHSITh CBApKOM, IITAMIOBKY — IPECCOBAaHUEM U T.1.),
MPUMEHEHUEM BMECTO 3yOuaThIX Mepelnad B MallliHAaX M MeXaHH3Max JApPYTUX BHUJOB Mepenad (Hampumep,
KJIMHOPEMEHHBIX) WJIM UCIOJIb30BaHUEM 3yOuaThIX Mepenad, He M3JAI0IIMX TPOMKUX 3BYKOB (HAarpuMep, MpH
MCIIOJIb30BaHUU HE MPSIMO3YOBbIX, @ KOCO3YObIX MJIM HIEBPOHHBIX IIECTEPEH), HAHECEHUEM CMAa3KU Ha TPYIIHeCs
JETAIN U PAJOM JPYTHX MEPOIPUATHH.

O PeKkTUBHOCTh HEKOTOPBIX U3 MEPEUUCICHHBIX MEPONIPUSATHI MO CHIYKEHUIO YPOBHS 1IyMa IpeCTaBIeHa
HUXKE:

Meponpuamus CHuoicenue yposus wiyma, ob
3amMeHa npsiMo3yObIX IIeCTepeH EBPOHHBIMH 5
3ameHa 3y04aToi nepeaadn Ha KIMHOPEMEHHYIO 10-15
3aMeHa MeTaIINYECKUX KOpIIyCOB MalllMH Ha IJIACTMACCOBBIC:
B 00J1aCTH BBICOKHX YacTOT 7-15
B 00JIaCTH CPETHUX YaCTOT 2-6

Kak yxe cka3zaHO BbIlIE, a’pOJAMHAMUYECKHE WU THIAPOJMHAMUYECKHE LIYMbl COIPOBOXKIAIOT TEUECHUE
KHUJIKOCTH WIM ra3a. OTH IIyMbl TAK)K€ BO3HHMKAIOT NPH paboTe BEHTHIATOPOB, KOMIIPECCOPOB, Ia30BbIX
TypOUH, JABHUraTeieil BHyTPEHHEro CropaHus, IPU BBIIyCKE Mapa WK BO3AyXa B atMocdepy, Ipu BpalleHUH
BUHTOB CaMOJIeTa, IPH paboTe HACOCOB IS EPEKAUYKH KUAKOCTEH U JIp.

Jl1g yMeHbIIeHNs a3pOJMHAMUYECKUX U THIPOJUHAMUYECKHUX IIIyMOB PEKOMEHIYIOTCSI CHUKEHUE CKOPOCTH
o0TeKaHMs Ta30BbIMM MM BO3JIYIIHBIMH IOTOKAMU NPENATCTBUH, YIydIIE€HHE a’pOJAMHAMHKH TeJ,
paboTalomMX B KOHTAKT€ C IMOTOKAaMH; CHM)KEHHE CKOPOCTH HMCTEUYCHHS Ta30BOW CTPYH M YMEHBIICHHE
JMaMeTpa OTBEPCTUS], U3 KOTOPOIO 3Ta CTPYsl UCTEKAET; BHIOOP ONTUMAIBHBIX PEKUMOB pabOThI HACOCOB IS
NepeKaunBaHMsl KUJIKOCTEH; MPABUIbHOE NPOEKTUPOBAHUE W DKCIUIyaTallMsl TMIPOCHUCTEM M PsJ APYTUX
MeponpusaTHid. YacTo He yaaercss yMEHbIIUTh adpOAMHAMUYECKUE IIyMbl B MCTOUYHUKE MX BO3HHUKHOBEHUS,
MOSTOMY TIPUXOJAUTCS HCIOJIb30BaTh JIPYTHE€ METOAbl OOphObI C OSTUMH IIyMaMd (HMCIIOJIb30BaHHE
3BYKOM3OJISLIMM UCTOYHUKA, YCTAHOBKA Ty LIUTEIEH).

Jist 60pbOBI ¢ ITyMaM# 3JI€KTPOMArHUTHOTO MIPOUCXOXKACHUS PEKOMEH/TyeTCs TIIATEIbHO YPaBHOBEIIUBATh
BpallaoIIMecs AE€TaIN JIEKTPOMAIIUH (POTOp, MOALIMITHUKH), OCYIIECTBIATh TIIATENbHYO NPUTHPKY IIETOK
AJIEKTPOABHUraTesNeil, IPUMEHSATH IJIOTHYIO IPECCOBKY MaKETOB TPAHC(POPMATOPOB U T.1.

CrnenyromuM crocoOOM CHWXKEHUS IyMa SIBISETCS U3MEHEeHUe HANnpaeieHHOCmU e20 U3nydenus. ITOT
croco0 TpUMEHsSeTCs B TOM clydyae, Korga paboTaromiee yCTpOWCTBO (MalllMHa, arperar, yCTaHOBKA)
HalpaBJIeHHO M3Jy4aeT myM. [Ipumepom Takoro ycTpoicTBa MOXKET CIyKUThb TpyOa A cOpoca B aTMochepy
C)KaToro Bozayxa. lIpaBWiIbHOE pacroyiokeHue 3TOM TpyOwl mpenctaBieHo Ha puc. 17.3. HampaBnennas
3BYKOBasl BOJIHA JOJDKHA OBITh OPUEHTHPOBAHA B IPOTUBOINOJIOKHYIO OT pabouero Mecra WM KHJIOTO
CTPOCHUS CTOPOHY.

Ecniu Ha TeppuTOpuMM MNpEeanpuATUsS PpacHojOXKEeH OJWH WIM HECKOJIBKO INyMHBIX IE€XOB, TO HX
PEKOMEHAYETCS] COCPEAOTOUUTH B OTHOM-/IBYX MECTAX, MAaKCUMaJIbHO yAAJEHHBIX OT OCTAJIBHBIX ITPOU3BOJICTB.
[Ipu pacnonoxeHuu NpennpuaTus Ha TEPPUTOPUM TOPOAA IIyMHBIE NTPOU3BOACTBA JOJIKHBI HAaXOAMTHCS Ha
3HAYUTEIBHOM YAAJICHUU OT KUJIBIX TOMOB. DTO MEPOIPUATHE 110 OOpHOE € IIIyMOM Ha3bIBACTCS PAYUOHATbHOLL
NJIGHUPOBKOL NPeOnpuUsmull U Yexos.

Cnenyromuii crnoco6 OOppObI C IIyMOM CBSI3aH C YMeHbUleHUeM 36YKOGOU MOWHOCMU NO HYymu
pacnpocmpanenus — wiyma  (38ykousonayus).  IlpakTHUeCKM  3TO  JOCTUTaeTcsl  UCHOJIb30BAHUEM
3BYKOHM3OJHUPYIOIUX OTPAXKJICHUH, 3BYKOM30JIUPYIOMINX KaOMH M MYJIbTOB YIPABJICHHUS, 3BYKOM3OIUPYIOIINX
KO’KyXOB M aKyCTHUYECKHX KPaHOB.

a) 0)
o E) P

Puc. 17.3. Pacnosoxcenue mpybvi 013 cucamozo 6o3dyxa 6 ammocgpepy:
a) npasuabhoe; 6) HenpaguabHoe (PM — paGouyee MeCTO)
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K 3BYyKOM3OJIHMPYIOIIUM OTPAKACHUSM OTHOCSTCS CTEHBI, MEPEKPBITUS, MEPErOPOAKH, OCTEKJICHHBIC
poeMbl, OKHa, OBepu. OCHOBHAS KOJIMYECTBEHHAs XapakTepUCTHKA 3()(PEeKTHBHOCTH 3BYKOM3OIUPYIOMIUX
CBOMCTB OTrpaKJIeHUN — KOA((HUIMEHT 3BYKONMPOHHUIIAEMOCTH T (Oe3pa3MepHasi BEIMYHMHA), KOTOPHIA MOXET
OBITH pacCUHMTaH IO cleayomen popmye:

1 P
r=-—" =2 (17.16)
Inat) Pna()
rae /,,u 1,,, — AHTCHCUBHOCTH MPOLIE/IIIET0 Yepe3 OrpakICHNE 1 MaIaroIIero 3ByKa, BT/MZ);
P, u P, —3ByKOBOE IaBJICHHE MPOLICALICTO Yepe3 OrpakICHHE U NaJAIOLIEro 3ByKa, lla.

Hcnonbs3yercs u apyras BeIMYMHA, HAa3bIBaeMasi 3BYKOU3OIHUPYIOIIECH CIOCOOHOCThIO orpaxkaeHus (R, nb).
OHa HaxoIUTCA U3 CIEYIOLErO BBIPAXKEHUS:

R=101gL. (17.17)
T

JUis IpakTUYEeCKUX PacdyeTOB 3BYKOM3OJIUPYIOIIEH CIIOCOOHOCTH OJHOCIOWHBIX OIPa)KIE€HUH MPUMEHSAETCS
dhopmyna:

R =20 Lg (mgf) - 47,5, (17.18)
rae my —macca 1 M” OrpaskIeHHs, KT;
f — 4acToTa 3ByKa, I'I.

N3 popmymnst (17.18) caemyer, 4TO 3ByKOU3OIMPYIOIIAs CIIOCOOHOCTh KOHCTPYKIIUU TE€M BBINIE, 4eM OOJIbIIIe
ee MOBEPXHOCTHAS MJIOTHOCTH (YEM TsDKesee MaTepHall, i3 KOTOpOro M3roToBjIeHa KOHCTpyKuus). Kpome Toro,
3BYKOM3OJHUPYIOUIME CBOWCTBA OTPAXKICHHUS BO3PACTalOT C TOBBIIIEHHEM YacTOThl 3Byka. (OgHAKO
noJsib3oBatbest popmynoii (17.18) mns pacuera R cieayeT CO 3HAUUTEIHHOU JOJIEH OCTOPOKHOCTH, TaK KakK B
HEl HE YUYTEHO BJIMSIHME KECTKOCTH M Pa3MEpOB orpaxjaeHus. s KoppeKTHOro pacyera R HeoOX0auMo
T10JTB30BATHCS METOAMNKAMH, H3II0KEHHBIMH B CIICIIHATBHOM TuTeparype’.

I Y
XopoumM nocodueM Iis pacyeTa MOXKET CIYKUTh CHeLHalbHbIA cripaBouHHK «CpelncTBa 3ammMThl B MamrHocTpoeHnn»/ [lox
pen. C.B.benoBa. — M.: MammHOocTpoenue, 1989. — 368 c.

B kauectBe MaTepuanoB AN 3BYKOM3OIHMPYIOMIMX OTPaXACHUNH PEKOMEHIYeTCS HUCIOIb30BaTh OETOH,
KEJIe300€TOH, KUPITHY, KEPAMHUYECKUE OJIOKH, IEPEBSIHHBIC TIOJIOTHA (JIJIs1 U3TOTOBJICHUS IBEPEH), CTEKIIO | T.].

3BYKOM3OJIUPYIOUTUMH KOKyXaMHU OOBIYHO TOJHOCTHIO 3aKPBIBAIOT M3/A0IEe ITyM yCTPOMCTBO (MAallUHY,
arperart, YCTaHOBKY | T.1.). KoXyXu H3roTaBiIMBaroT U3 JIUCTOBOTO MeTasuia (CTajb, JIOPATIOMUHUN U T.J.) UIH
mwiactMacchl. Kak U B ciydae 3BYKOHM3OIUPYIOIIUX OTPaKICHUM, KOXKyxu Oonee 3()(PEKTUBHO CHIKAIOT
YpPOBEHbB IIIyMa HA BBICOKMX YacTOTaX, YeM Ha HHU3KUX. Tak, HampuMep, CTATBHON KOXYX C pa3MepOM CTCHKH
4x4 M u TommMHON cTeHKU 1,5-2 MM obecrneunBaeT CHUKEHHE ITyma Ha yactore f = 63 ' Ha 21 ab, a Ha
gacrote /= 4000 ' — ua 50 nb.

3BYKOU3OJIUPYIONIHEe KaOWHBI MPUMEHSIOT AJI pa3MeIlleHUsl MyJbTOB YIMpaBICHHS W pabOYMX MECT B
IIYMHBIX TlexaxX. X W3roTaBIuBaOT M3 KUpIHU4a, OCTOHA M TOJOOHBIX MATEPUAIOB WM M3 METaUTMICCKUX
MaHeNneH.

AKYCTHUECKHE JKpaHbl MPEJCTABISAIOT COOOM KOHCTPYKIIMIO, M3TOTOBJIEHHYIO W3 CIUIONIHBIX TBEPABIX
JUCTOB (METANIMYECKUX M T.M.) TOMMMHON 1,5-2 MM, C MOKPBITOM 3BYKOMOTJIOMIAIOIIUM MAaTepHaIOM
MOBEPXHOCTHIO. DTH JKpPaHbl YCTAHABIIMBAIOTCSA HA MYTHU PACIPOCTPAHEHHS 3BYyKa. 3a HUMH BO3HHKAeT 30HA
3ByKOBON TeHW. OCHOBHOW aKkycTHueckuil 3(h(exT (CHMKEHHE YpOBHS IIIyMa) JIOCTHUTACTCS B pe3yJbTaTe
OTPaKCHUS 3BYKa OT 3TUX KOHCTPYKIIHH.

B npoun3BOICTBEHHBIX MOMEIIEHUSIX YPOBEHb 3ByKa CYIIECTBEHHO IMOBBIIIACTCS M3-3a OTPAKECHHS IIIyMa OT
CTPOUTENBHBIX KOHCTPYKIMH W oOopymoBaHus. JlJis CHIYDKEHHS YPOBHSI OTPAKCHHOTO 3BYyKa MPUMEHSIOT
CIIEIUATbHYI0 aKyCTHUYECKYI0 OOpa0OTKy ITOMEIICHUS C HCIOJIb30BAHMEM CPEICTB 3BYKOMOTJIOMIEHUS, K
KOTOPBIM OTHOCSITCS 3BYKOTOTJIONIAIONIME OOJUIIOBKM W IITy4HBIE 3ByKomoriotuTenu. Kak cremyer u3
Ha3BaHUS 3THX MaTEPHAIIOB, OHW HE OTPAXAIOT IIyM, a MorjomarT ero. [Ipu 3Tom kosnebarenbHas SHEPrus
3BYKOBOU BOJIHBI TIEPEXOUT B TETUIOBYIO (IUCCUITUPYET) BCICACTBUE MOTEPh HA TPEHUE B 3BYKOMOTJIOTHTETIE.
JIst 3BYKOTIOTJIOIICHHUST MCIOJIB3YIOT TMOPUCTBIE MaTepHaibl (T. €. MaTepuajbl, 00JaJarolie HEeCIIOIIHON
CTPYKTYpO#i), Tak Kak TOTepH Ha TPEHHE B HUX Hambosee 3HaunTenbHBL (M1 Ha000POT, 3BYKOU3OIUPYIOIIHE
KOHCTPYKIIUH, OTPAXKAOIINE IITyM, H3rOTABIMBAIOT U3 MACCUBHBIX, TBEPBIX U TUIOTHBIX MaTEPHAJIOB).
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KonnyecTBeHHOW — XapaKTEpUCTHKOW  3BYKONOIJIOMIAIOMIMX  MaTepHalioB  sBisieTcss  Kod(duumeHt
3BYKOIIOTJIOIIEHUS 4, KOTOPBIM ONPEIENSICTCS BBIPAKEHUEM:

E E
q="ma —p o (17.19)
Enao Ena()
rac Ena() - [Magarorias 3ByKOBa§I 3HepFI/I§I;
Enoa7 - ITIOTJIOIICHHAas 3ByKOBa§I BHGPFI/DI;

E,,, - OTpa)XCHHas 3ByKOBasi SHEPIHsL.

3BYKOIOIJIOMIAIOIIMMHI Ha3bIBAlOT MaTepUajbl, Y KOTOPbIX BeauuuHa o npesbimaer 0,2. [Ipumepom 3Tux
MaTepUajoB MOTYT CIy>KUTh IUTUTHI U MaThl U3 MUHEPAJIbHOW BaThl, 023aTbTOBOTO M CTEKISIHHOTO BOJIOKHA,
aKyCTHUYECKHE IUIUTHI C 3€PHUCTON WM BOJOKHUCTOM CTPYKTYpOH Tuna «AKMUTpaH», « AKMHUHUTY», «CHIlak-
op» U Jp.

[IITy4HbIe 3BYKONOTJIOTUTENH MPEICTABISAIOT CO00M 00BEMHBIE 3BYKOMOIIIONIAIOIINE Tella, U3TOTOBJIEHHBIE
B BUJIE KOHYCa, Ky0a, mapasuiesenurea U MoABEIICHHbIE K IOTOJIKY TTOMEIICHHUS.

OcTaHOBHMCSI Ha CIIOCO0aX 60pbObL ¢ adpoounamueckum wymom. JIJis 3TOTO HCHOJIB3YIOT YCTPOKMCTBA,
Ha3bIBaEMble TAYIIUTENAMHU InymMa. PasnuyaroT aOcopOLMOHHBIE, pEaKTUBHbIE W KOMOWHUPOBAHHBIE
rymurend. B mepBoM M3 HHMX 3aTyXaHHME a’pOJMHAMHMYECKOrO IIyMa [POUCXOJUT B  MOpax
3BYKONOTJIOMIAIOIINX MAaTEPUAJIOB, 3aNOJHSAIOMIMNX TJIyIIUTENb.

PeakTuBHbBIE TIyIIUTENH OTPAXKAIOT 3BYKOBYIO HEPIHI0 OOpPAaTHO K MCTOYHHKY. B KOMOMHMpPOBaHHBIX
TIIYHIMTENSX CHUKEHHE [ITyMa JJOCTUTAETCA 33 CUET COUeTaHus TOTJIOMICHHUS U OTPAKEHUS 3BYKa.

Hexotopsie criocoObl 3awumosl om ungpazeyka aHaIOTHYHBI CIIOCO0aM 3amUThl OT myMa. K HuM cremyer
OTHECTH CHIDKCHHE YypOBHS UHGpa3Byka B €ro HCTOYHUKE, YBEIWYCHHE >KECTKOCTH KOJEOIIOUUXCS
KOHCTPYKIHH, TPUMEHEHHE TITYIINTENICH PEaKTUBHOTO THITa. BMecTe ¢ TeM Takue M3BECTHBIE METOABI OOPHOBI
C IIyMOM, KaK 3BYKOHU3OJIALIUS U 3BYKOIOTIIONIEeHNE, Mao3(pPekTuBHBI Ipu uHpa3ByKe. 3HAUUTEIHHO Oosee
3¢ deKTUBHBIN MTOaAX01 — 60pb0a ¢ MHPPA3BYKOM B UCTOYHHUKE €TI0 BOSHUKHOBECHHSI.

Kak u3BeCTHO, OJHUM W3 OCHOBHBIX MPOMBIIIJICHHBIX HUCTOYHUKOB HWH(pa3ByKa SBISIOTCS pPa3IUYHbIC
TUXOXOJHBIC MAIIMHBI, YKUCIO0 PabOYMX IMKIOB KOTOPHIX HE mpeBbimaer 20 B cekyHAy (ABUTATENH
BHYTPEHHETO CTOpaHHUs, KOMIIPECCOPhI, BEHTWIATOPHI U T.A.). Ecnu cyimiecTByeT TeXHUYECKass BO3MOKHOCTh
MOBBIIEHUS OBICTPOXOJHOCTH 3THUX MAlIMH, TO BO3MOXHO OOECHEUUThH MEPEBOJI MaKCUMyMa HMX 3BYKOBOM
MOIIIHOCTH B AHMAMAa30H CIBIIIUMBIX YacTOT, MOCJIE YEro MPUMEHSIOT OMHMCAHHBIE BBIIIE METOIbI OOpHOBI C
[TyMOM.

J s crudsicenuss unu UCKIrOYeHUs 8pe0H020 8030elicmeus YibmpaseyKd, TIepeIaloIierocs BO3AyIIHbIM ITyTeM,
yJIbTPa3BYKOBbIE YCTAHOBKM PEKOMEHJIYEeTCSl pa3MeIlaTh B CIEHUAIbHBIX IMOMEIIEHUAX, HUCHOIb3yS JUIS
MIPOBEJICHUS] TEXHOJIOTUYECKUX MPOILIECCOB HA HUX CHCTEMBI TUCTAHIIMOHHOTO yIpaBieHus. bonbioii a¢dext
JTa€T aBTOMATH3aLUsl 3TUX YCTaHOBOK.

bonee skoHOMHYHBIN cmOCOO 3amIMTBI OT BO3ACHCTBHUS YIbTPa3ByKa 3aKIIIOUAETCS B HCIOJIb30BAHUU
3BYKOM3OJUPYIOUIMX KOXYXOB, KOTOPBIMH 3aKpbIBAIOTCSl YJIbTPa3BYKOBBIE YCTAHOBKH, WM SKpPAHOB,
pacroarapmuxcs Ha MyTH paclpoCTPaHEHHUs YIbTPa3ByKa. ITU SKpPaHbl U3rOTABIMUBAIOT U3 JUCTOBOM CTalu
WIK JIOpaTIOMHUHMS, IJIacTMacchl (reTuHakca) Jubo W3 creunuanbHOM pe3uHbl. Hampumep, npumeHeHue
KOKYyXOB Ha HEKOTOPBIX YJIbTPa3BYKOBBIX YCTAaHOBKAX MO3BOJISIET CHU3UTh YPOBEHb ybTpa3Byka Ha 60—-80 nb.

OchosHble MemoObl 3auumul om euopayuy IeNATcs Ha ABe OOJIBIINE TPYIIIIHL:

" CHIKEHHE BUOpAIMU B HICTOYHUKE €€ BOSHUKHOBEHUS;

" yMEHBIIICHHE NTaPaMETPOB BHOPAIIMH IO IyTH €€ PACIPOCTPAHEHUS OT UCTOYHHKA.

Jns Toro 4YtoObl CHU3UTH BUOpALMI0O B MCTOYHHUKE €€ BO3HMKHOBEHHS, HEOOXOAMMO YMEHBIIHUTH
NEHCTBYIOIME B CUCTEME NEPEMEHHBIE CHUJIBL. DTO AOCTUIAETCA 3aMEHOM AUHAMMUYECKHUX TEXHOJIOTMYECKUX
MPOLIECCOB CTaTMYECKUMHU (HAampuMep, KOBKY U IITAMIIOBKY PEKOMEHIYETCS 3aMEHSTh IPECCOBAaHUEM,
OTEPALMIO YJIApHOU MPaBKU — BaIbIIOBKOM, THEBMATUUECKYIO KJIIENKY — CBapKoil u T.11.). Pekomenayercs takxe
THIATENHHO BBIOMpATh PEXUMBI PabOThI 00OpyAOBaHUS, YTOOBI BHOpaius ObUla MUHUMAIbHOW. bonbiioi
s¢dexT gaeT TmaTenbHas 0aTaHCUPOBKA BPALIAIOIINXCS MEXaHU3MOB, IPUMEHEHHUE CTICIUAIBHBIX PEAYKTOPOB
C HU3KHUM ypOBHEM BUOpAIIUU U IPYTHe MEPOTIPUSITHSI.

BaxHo, 4T0OBI COOCTBEHHBIE YAaCTOTHl BHOpALMU arperata WM YCTAHOBKM HE COBHAJAIM C YaCTOTaMH
MEPEMEHHBIX CHJI, BHI3BIBAIOIIUX BHOpaIuio. B mpoTUBHOM cilyyae MOKET BOZHUKHYTh PE30HAHC, B Pe3yJIbTaTe
Yero pe3Ko YBEIUYHUTCS aMILTUTY/Ia KoeOaHuil (BUOpomnepeMenieHne) yCcTpoicTBa, 4TO MOXKET MPUBECTH K €T0
MOJIOMKE WJIM pa3pylieHnto. VICKIIIOUNTh PE30HAHCHBIE PeXUMBI pabOThl 000PYI0OBaHUS U TEM CaMbIM CHU3UTH
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YpOBEHb BHOpAIlMM MOXKHO JHOO IyTEeM H3MEHEHHUS MacChl M YKECTOKOCTH BUOPUPYIOIIEH CHCTEMBI, JIMOO
YCTaHOBJIEHUEM HOBOT'O peKuMa paboThl arperara.

Crenyromuii MeToA 3alUThl OT BUOpaLMU Ha3bIBaeTCsl BUOpoaemMIpupoBaHueM (BUOPOMIOTTIOMEHUEM), TTIO]
KOTOPHIM TOHUMAIOT NPEBpAICHHE SHEPrUUM MEXAHUYECKUX KOJeOaHW CHUCTEMBI B TEIUIOBYIO. ITO
JOCTUTAETCS HUCIONB30BAaHUEM B KOHCTPYKIMSIX BUOPHUPYIOMIUX aderaTtoB CHEMUANBHBIX MaTEpHAaOB
(Hampumep, CIUIaBOB CHCTEM MeJb—HUKENlb, HUKEIb—TUTaH, TUTAaH—KOOAJbT), MPUMEHEHHEM JIBYXCIIONHBIX
MaTepHAaiOB TUMA CTANIb-ATIOMUHHM, CTAIb-Meb. XOpOIIel BUOpoaeMIIPUPYIONIeH ClTOCOOHOCTRI0 00Ia1at0T
U TpaJMLIMOHHBIE MaTEepHANIbl: IJACTMACCHI, JAEPEBO, pPE3MHA. 3HAYUTENbHBIA APQEKT IOoCTUraeTcsl MpH
HAaHECEHUH Ha KoJeOmIomuecs JeTaqd BUOPOIOIIIOMAONIMX NOKpeITHH. I[IpuMep TakuxX MOKPHITUH —
pasnuyHble YNPYTOBSI3KHE MaTepualbl, TaKUe, Kak IJlacTMacca WM pPe3nHa, a TaKkKe pPa3InyHble MacCTHKU.
W3BecTHBIMU ~ BHOPOMOTJIOMIAIONIMMHA ~ MAacCTHKaMH  SBJISIOTCS ~ TaK  Ha3blBaeMble  «AHTHUBHOPHUTHD)
(«AHTHBUOPHUT—2», K AHTUBHUOPUT—3»), U3TOTABIMBAEMbIC Ha OCHOBE SMOKCHIHBIX CMOJI.

Bubporamienue, nim AWHAMHYECKOE TallleHUE, KOJeOAaHUM IOCTUTAeTCs B TMEPBYIO OuYepelb YCTAaHOBKOWM
BUOpUPYIOIIMX MAIIMH M MEXaHM3MOB Ha TMpOYHble MaccuBHble (QyHIamMeHThl. Maccy ¢QyHIameHnTta
PACCUHTHIBAIOT TAaKKUM 00pa3oM, 4TOOBI aMIUIUTY1a KoJiebaHHi ero moaomBkl Obina B mpenenax 0,1-0,2 mm, a
JUTs1 0000 BaKHBIX coopyxeHuid — 0,005 mm.

Ecmu kakoii-mnbo arperaT koiieOyieTcss ¢ OMpeNeleHHOW YacTOTOM, TO CHH3UTh €ro BHOpAIMI0 MOXKHO
YCTAaHOBKOW Ha arperar JAMHAMHUYECKOTO BHOpOracUTENsi — CaMOCTOATEIbHOW KOJIeOATeNbHOM CHCTEMBI,
oOmajaromeil Maccoil m M KecTKocTbio ¢. Ilpu 3TOM Ui BHOpanuM 3alIMIIAeMOro arperara ero 4acrora
KoJiebaHuH f M 9acToTa KoJaeOaHui BUOPOTacUTENS f) TOJDKHBI HAXOAUTHCS B CICAYIOIIEM COOTHOIICHUH:

f, = (ij\/% = 1. (17.20)

3aKkperieHHbIN JKeCTKO Ha 3allUIIaeMOM arperaTe BUOpPOracHTeNnb KoJebneTcss B MpoTuBogaze ¢ OCHOBHOM
YCTaHOBKOMW, B pE3yJIbTaT€ YEro CHIKAETCS YpOBEHb BuOpauuu. OgHaKo OH JAEWCTBYET Ha OMNpEEICHHOMN
(puxcupoBaHHOI) yacToTe KOleOaHUH, COOTBETCTBYIOIIEH PE30HAHCHOMY peKuMy paboThl. Ilpu mameHeHun
9acTOTHI KOJIeOaHWH OCHOBHOW YCTAaHOBKH PE30HAHC MEXIYy HEH M BUOPOTACcHUTENIEM IMPOMAIaeT, B pe3yibTare
pe3ko cHmkaeTcs 3(HEeKTUBHOCTh €r0 pabOTHI.

Hoctarouno 3((eKTUBHBIM CIIOCOOOM 3alMTHI SIBJISCTCS BUOPOM3ONSANNSA, KOTOpas 3aKI0YacTcs B
YMEHBIIICHUU Tepeadyn KojiebaHusi OT BUOPHUPYIOIIETO yCTPOMCTBA K 3alIUIIAEMOMY OOBEKTY MOMEIIEHUEM
MEXJy HHUMH YIOPYTHX YCTPOHCTB. DTH YCTPOMCTBA HAa3bIBAIOTCS BHOPOM3OISATOpPaMH. D(PPEKTUBHOCTH
BUOpOM30IATOPOB  xapakTepusyerca koddduuuenrom mnepenaun (KII), koTopslif paccuuThiBaeTcs IO
crenyrorien hopmye:

F
KIT= = Moen (17.21)
Fm

mawt

rae Fm,, —aMIUIMTyJAa CHIbL, IIepelaBaeMOi Ha HECYIIY0 KOHCTPYKLHUIO;

Fm,  —amMiomiTy;ia nepeMeHHOM CHITBI, CO31aBaeMOl BUOPHUPYIOIIUM arperaToMm.

aw

B kauecTBe BHOPOHM30JATOPOB HCIOJIB3YIOT MPYXKHHHBIE ONOPBI JMOO YNpyrue NpPOKJIAIKU W3 PE3HHBI,
npoOKH U T.71. BO3MOXXKHO HCTIOIb30BAHUE COUETAHHS ITHX YCTPOMCTB (KOMOMHUPOBAHHBIE BUOPOU3OIATOPHI).

JUis yMeHbIleHUs] BUOpali PyYHOTO MHCTPYMEHTA €ro PYUYKU BBIIOJIHSIIOTCS C UCIOJIb30BAHUEM YIPYTUX
3JIEMEHTOB — BUOPOU30JISITOPOB, CHIXKAIOLINX YPOBEHb BUOpALIUU.

PaccMmoTpeHHbIE BbIIIE METO/BI 3AIIUTHI OT IIyMa, HH(pa- 1 yIbTpa3ByKa, a TAKXKe OT BUOpAL[MM OTHOCSTCS
K KOJUIEKTMBHBIM METOJaM 3aIlMTHI.

K cpeactBaM MHIMBUAYaJIbHOW 3alllUTHI OT IIyMa OTHOCSTCS HPOTHBOIIYMHBIC BKJIAJBIIIM, HAYIIHUKUA U
nuieMbl. [IpoTuBoOIIyMHBIE BKJIABIIIN BCTABISAIOT B CIIyXOBOM KaHall M MEPEKPBIBAIOT €ro. B 3aBucuMocTH oT
YaCTOTHl OHM OOECIIEYMBAIOT CHIDKEHHE YpoBHs Imyma Ha 5-20 nb. VX usrotaBiamBaloT W3 CHenuagbHOTO
yIBTPATOHKOTO BOJIOKHA, a TakXe M3 pPe3uHbl HiIu »00HMTA. DTO Hambosee JelIeBble W KOMIIAKTHBIC
UH/IMBUyalbHbIE CPEICTBA 3aIUTHI CIIyXa 4Ye€JIOBEKAa, OJTHAKO OHM MOTYT BbI3BaTh pa3pakKEHUE CIyXOBOTO
IpOX0/a.

AKyCTHYECKHE XapaKTEPUCTUKU IMPOTHBOLUIYMHBIX HAYIIHUKOB Oosee 3(p(eKTHBHBI, yeM BKJajblmeil. B
3aBHCUMOCTH OT YaCTOThI OHM 00ECTIeUMBAIOT CHUKEHUeE myma Ha 7—47 nb. Hanbonee 3¢ (hekTHBHO HAYITHUKH
00eCreunBaroT 3aLUThl Ha BBICOKUX 4aCTOTaX.

[Tpu oueHb BBHICOKUX YpOBHIX Iryma (6onee 12015) MpUMEHSIOT IIIEMBI.
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B kadyecTBe WHIMBHIyaJIbHBIX CpPEICTB 3alllUThl OT KOHTAaKTHOTO JCHCTBHSI YJIBTPa3ByKa MOXKHO
PEKOMEHIOBAaTh TPUMEHEHHE CICIUAIBHBIX HWHCTPYMEHTOB C W30JUPOBAHHBIMH pydYKaMHu (TIOKPBITHIMHU
MOPHUCTON PE3MHOM WIIM TIOPOJIOHOM), @ TAK)KE MCIIOJIb30BaTh PE3MHOBBIC IEPYATKH.

K cpencTtBam MHIMBUAYaIbHOW 3aIlUTHl OT BHOpAWi OTHOCSTCS CIEIMATbHBIE PYKaBUIIBI, MEPYATKH H
OpOKJIaaku. Jlis 3amuThl HOT' HCHOJB3YIOT BHOPO3AIIUMTHYIO OOYBb, CHAOXEHHYIO TNPOKJIAIKAMH U3
yIpyroaeMnupymImx MarepuagoB (TUIacTMAacChl, PE3WHBI WM Boiioka). C 1enplo NpodUIAKTHKH
BUOpAIIMOHHOW 0OJNIE3HM TepcoHaNa, PabOTarIIero ¢ BUOPHPYIOMIMM 00OpYI0BaHHEM, HEOOXOIUMO CTPOTO
COOIIOIaTh PEKUMBI TPyJAa W OT/ABIXa, Yepelys NpU 3TOM pabodne OIepaly, CBS3aHHBIC C BO3JICHCTBHEM
BUOparuu, u 0e3 Hee.

Jns w3MmepeHuss YpOBHs Imyma, WH(Gpa- W YJIbTpa3ByKa, a TaKKe BUOpAIMH WCIONB3YIOT Pa3JInYHbIC
npuOOpHl, IMO3BOJSIONIME  OMNpPENENATh OCHOBHBIE XapaKTEPUCTUKUM BHOPOAKyCTHYECKHX  (DaKTOpOB.
[IpuniunuanpHas cxeMa IyMoMepa rnpejcTaBieHa Ha puc. 17.4.

@-2—3——4 5

Puc. 17.4. Cxema wmymomepa
(1 — u3MepHTeNbHBIA MHKPOQOH; 2 — YCHIIMTENb; 3 — aHAIM3aToOp
yacToThl (QWILTP); 4 — AETEKTOp; 5 — perucTpaTop)

B mymomepax HCHOJB3YIOT KOHACHCATOPHbBIE WM IHE30IEKTPHUECKUE MHKPOQOHBI, Mmpeoldpasyrolue
3BYKOBbIE KOJI€OaHUS B AJIEKTPUYECKUE, KOTOpBIE 3aTEM YCHIIMBAIOTCS, MPOXOAAT Yepe3 KOPPEKTHPYIOIIHEe
(GWIBTPHI U BBIIPSAMHUTENb U IOCTYTAIOT Ha IPUOOP — PETUCTPATOP.

Cpeny OTEYECTBEHHBIX NPHOOPOB Il M3MEpeHus ImymMa MoKHO ykazaTh BIIIB-003, mosBomstormmii
MIPOBOAUTH U3MeEpeHus B yacToTHOM auana3zoHe 10-20 000 I'y (ypoBenb m3mepsieMoro 3Byka 25— 140 nb), u
IIBK-1 ¢ ¢unsrpamu ®3-2 (ypoensb uzmepsiemoro 3Byka 30-1401b B wactornom nmamazone 2—40 000 I'm.).
Kak ciemyer 3 MX 4aCTOTHBIX XapaKTEPUCTHK, STH MPUOOPHI 3aXBATHIBAIOT U MH(PPA3BYKOBOH JHANIa30H.

KonTpoabHbie BOopochl

—

Jaiite onpeneneHue MOHATUH «IIyM», «yJIbTPa3ByK», «MH(PPa3ByK», «BUOPALIUI.

2. Kakumu pusnyecknumu mapaMeTpaMu XapakTepU3yeTcs mym?

3. Kakumu ¢usnueckumMu mnapamMeTpaMu XapaKTEpHU3YIOTCS  YJIbTPa3BYKOBBIE M HH(Pa3BYKOBbBIE
KosieOanus?

4. KakoBo jaelicTBUe IIyMa, YIbTpa- U UH(pa3ByKa, a Takke BUOpaIMK Ha OPraHU3M ueroBeka?

5. B d4em 3akio4aercss HOpMUPOBaHUE IIIyMa, YJIbTpa- M HH(Pa3ByKa, a TaK)Ke BUOpauu?

6. IlepeuncnuTe OCHOBHBIE METOIbI 3AIUTHI OT BO3JICHCTBUS 1lIyMa, YIbTpa- U HH(Gpa3ByKa, BUOpaAIUU.

7. Urto Takoe 3ByKOM3OJISLMS, 3ByKONOIIIOMIEHE?

8. Uro Takoe BUOPOU3OIISIIHS?

9. Uro Takoe riymuTeny uryma? J{ist 3anuTel OT KaKKUX IIyMOB UX MCIIOJIB3YIOT?

10. Ilepeuncnure MHAMBHUAYAIBHBIE CPEACTBA 3AIIUTHI OT IIIyMa, yJIbTpa3ByKa U BUOpaIHH.
11. Kakumu npubopaMu U3MEPSIOT IIyM, yIbTpa- U HHPPA3BYK, a TAKKE BUOPAITUIO?

I'naBa 18. 3ammTa 0T 3J1eKTPOMATHUTHBIX MOJIEH U JIA3€PHOT0 M3JIyYeHH s

DJEeKTpOMarHUTHbIE BOJHBI BO3HHUKAIOT TIPH YCKOPEHHOM JIBXKCHHUU DJIEKTPUYECKHX  3apsJIOB.
DONEeKTPOMarHUTHbIE BOJIHBI — 3TO B3aUMOCBSI3aHHOE PACIPOCTPAHEHHWE B IMPOCTPAHCTBE H3MEHSIOLIUXCS
AIIEKTPUYECKOTO U MAarHUTHOrO mosieii. COBOKYIMHOCTh 3TUX IOJIEH, HEpa3pbIBHO CBSI3aHHBIX JAPYT C JIPYTroM,
HA3bIBACTCS 27IeKmpomMazHumusim noiem. HecMoTps Ha TO, YTO JUIMHA 3JIEKTPOMArHUTHBIX BOJIH U UX CBOWMCTBA
pa3NWYHbI, BCe OHM, HAuyWMHAs OT PAJAMOBOJIH M 3aKaHYMBAs raMMa-U3Iy4eHHEM, — OJHOH (U3UUECKOM
npupoabl. VccrnenoBaHHblil B HacToslliee BpeMsi OUana3oH 3JEKTPOMArHUTHBIX BOJH COCTOMT M3 BOJIH C
JUIMHAMU, COOTBETCTBYIOIMMH 4acCTOTaM OT 10° 10 10**Tu. ITo Mepe yObIBaHHsI JJIMHBI BOJIHBI B JIMANa30H
BKJIFOYAIOTCS PAJMOBOJIHBI, HH(PAKpACHOE M3IyYeHHEe, BUIUMBIN CBET (CBETOBBIC JIy4H), YIAbTPadrOIETOBOES
U3Ty4YeHHE, pEHTTEHOBCKOE U3ITyYeHHE U raMMa-u3JIydeHue.
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HcToyHnKaMu 3JIEKTPOMArHUTHBIX MOJIEH SIBISIOTCS aTMOC(EpHOE IIIEKTPUYECTBO, KOCMHUYECKUE JIyuH,
U3Iy4YeHHE COJIHIA, a TaKKe HCKYCCTBEHHbIC HCTOYHUKHU: pa3IM4YHbIC TI'€HEPaTophl, TpaHC(HOpPMATOPHI,
AQHTEHHBI, JIA3€PHBIC YCTAaHOBKYM, MUKPOBOJIHOBBIE I1€YM, MOHUTOPBI KOMIBIOTEPOB U Ap. Ha mpenmpustusax
HUCTOYHUKAMHU JJIEKTPOMArHUTHBIX II0JEH NPOMBINUIEHHOW 4YacCTOTHI SBJIAIOTCS BBICOKOBOJIBTHBIC JIMHHUH
anektponepenayd (JISII), uamepurenbHbie MPUOOPHI, YCTPOWCTBA 3aLIUTHI U aBTOMATUKU, COCIUHHUTEIbHbIC
IIMHBI U Jp. B 3aBUCHMOCTH OT JJIMHBI BOJIHBI 2JIEKTPOMArHUTHOE U3JIy4EeHUE AETAT Ha psiji JUana3oHoB (Tali.
18.1).

Ta6nmiua 18.1. Inana3onsl 3JeKTPOMATHHTHBIX H3TyJeHHH
B 001aCTH paaMo4acTOT

Homep Juanazon Huanazone | Coomeemcmayioujee mempuueckoe
duanasona yacmom* | OAuH 6oaH** nodpa3sdenerue
5 30—300 Kru  10°—103 M KuioMeTpoBble BOAHBI (HU3KHE
yacrotel — HY)
6 300—3000 Kru  10°—102 M T'ekToMeTpoBbie BOJMHBEI (Cpel-
Hue yacToTel — CY)
7 3—-30 MI'u 102—10 M [lekaMeTpoBLiE BOJHBI (BHICOKHE
yacrorsl — BY)
8 30—300 MTI'u 10—1 M  MertpoBbie BOMHEBI (OYEHb BBICO-
Kue yactotel — OBY)
9 300—3000 1—0,1 M J[euuMeTpoBbie BONHBI (YILTpa-
' Ml BbICOKHE yacToThl — YBY)
10 3—30 I'Tu 10—1 cv  CanTHMeETpOBbIE BOJHBI (CBEpX-
BbicokHe yactoTel — CBY)

11 30—300 ITu 10,1 cM MwuinKMMeTpoBLIe BOJHBI (Kpaii-
: He BbicokMe yactoTrhl — KBY)

* HpeI[CTaBHCHHBIC B Ta6J'II/II_[C Arana3oHbl YaCTOT BKIIOYAKOT BEPXHHUE MPEACIIBI 1 UCKITIOYAaI0T HUXKHUE.
*k Hpe,I[CTaBJICHHLIe B Ta6JII/II_[C JAWara3oHbl JJIMH BOJIH BKIIIOYAIOT HUKHUE MPEAECIIBI 1 HCKITIOYar0T BEPXHUE.

CKOpoOCTh pacpOCTpaHEHUs JIEKTPOMATrHUTHBIX BOJIH B BAKyyM€ HE 3aBUCUT OT JUIMHBI BOJIHBI U paBHa: C
=2,997925 « 10° m/c.

ONEKTpOMAarHuTHasE BOJIHA, PACIpOCTPAHASACh B HEOTPAHMYEHHOM IIPOCTPAHCTBE CO CKOPOCTBIO CBETA,
CO3/1a€T EPEMEHHOE 3JIEKTPOMAarHUTHOE T10JIe, KOTOPOE CIIOCOOHO BO3/EICTBOBATH HA 3apSKEHHbIE YACTULIBI U
TOKH, B P€3yJIbTAaTe YETO MPOUCXOJUT NPEBPALICHUE SHEPTUHU 1IOJISI B Ipyrue BUIbl dHepruu. Kak yxe ckazaHo
BbIIlIE, [IEPEMEHHOE JJIEKTPOMArHUTHOE TIOJ€ MPEJCTaBIsIeT COO0OM COBOKYHNHOCTh MArHUTHOIO H
JJIEKTPUYECKOTO  IOJIEW, KOJIMYECTBEHHOM  XapaKTEPUCTUKOW  KOTOPBIX  SBISAIOTCS  HAIPSIYKEHHOCTH
aNeKTprueckoro moyisi E (pa3MepHOCTh — BOJBT Ha METp, WM, COKpalleHHO, B/M) W HampsyKEHHOCTH
MarHuTHoro noist A (pa3mMepHOCTh — aMIep Ha METp, WIH, COKpalleHHo, A/M). Bennuunsl £ u H — BEKTOpHBIE,
UX KOJIeOaHUs MPOUCXOAT BO B3aUMOIIEPIEHIUKYISIPHBIX IUIOCKOCTSIX.

IIpu pacnipocTpaHeHuu B BO3AyXe UM B Bakyyme E =377 H.

[TnoTHOCTH TIOTOKA PHEPTUU (/) MOKET OBITH 3amucaHa (B BeKTOpHOU Gopme) kKak [ = EH . DTH BeIMYHHBI
MIOKa3bIBAIOT, KAKOE KOJMYECTBO DHEPIUM TMpOTEKaeT 3a | ¢ dyepe3 IUIOMIALKY, PAacClONIOXKCHHYIO
NEPIEHIUKYIISIPHO IBUKEHUIO BOJIHBI.

Ecmun cdopmupoBaBiiascs 3ieKTpOMarHuTHas BOJIHA HMMeeT cpepuueckyro (GopMy, TO CHpaBeIJIMBO
CJIEIyIOIlIEE PABEHCTBO:

2
szu—cngziﬁzE—, (18.1)
47K 377
rae Pyen MOIIHOCTH UCTOYHUKA U3ITy4YeHUs, BT;
¥ — PacCTOSTHUE OT UCTOYHMKA U3ITYyYCHHUS, M.
OTcro1a MOXKHO ONIPEETUTh HAPSHXKEHHOCTD AJIEKTPHUYECKOTO MO 10 popmyIie:

30]31407’1
E=N""m (18.2)
r

Haunnast oT uMcTOYHMKA M3Iy4YeHHUS BCIO O0JIACTh PACIpPOCTPAHEHHUS AJIEKTPOMATHUTHBIX BOJH IMPHUHSTO
YCIOBHO pAa3/eisATh Ha TPH 30HBI: OJMKHIOW, MPOMEXKYTOUHYIO M JanbHIOW. Pamuyc OmmkHeld 30HBI
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NpUOJIM3UTENBHO COCTaBseT 1/6 BOJHBI OT MCTOYHHMKA W3IIyYeHHs, a MJajbHsIs 30HA HAYMHAETCS Ha
PacCTOSHNU, PaBHOM IIPUMEPHO 6 [UIMHAM BOJIH; IPOMEKYTOYHAsI 30HA HAXOAUTCA MEXIYy HUMM.

[lepemeHHbBIE 3JEKTPOMAarHUTHBIE MOJS CIIOCOOHBI OKAa3bIBaTh HETaTHBHOE BO3/CHCTBHE HA OpPraHU3M
YeJIOBEKA, MOCIEACTBHUS KOTOPOrO 3aBUCAT OT HAIIPSDKEHHOCTH JIEKTPUYECKOTO U MATHUTHOTO TOJIEH, YaCTOTBI
U3y4YEHHUs, IUIOTHOCTH TIOTOKAa DJHEpruu, pasmepa oOIydaeMoil TOBEPXHOCTH Teja 4YeJOBeKa U
UH/IMBUAYAJIBHBIX CIIOCOOHOCTEH €ro opraHu3Ma. TKaHM 4YeJOBEYECKOrO OpraHu3Ma IOIJIOLIAI0T YHEPIHUI0
3JIEKTPOMATHHTHOTO TOJISI, B PE3yJbTAaTe JTOrO MPOMCXOAMT HAIPEB Tea uelOBeka. VIHTEHCHBHEE BCEro
JIEKTPOMArHUTHbIE TOJIsI BO3AEHCTBYIOT HA OPraHbl U TKaHU ¢ OOJIBIINM COJIEPKAaHUEM BOJBI: MO3T, XKEIy 0K,
JKETYHBIA U MOYEBOM ITy3bIpb, ITOYKHU. [Ipy BO3NEUCTBUM IIEKTPOMATHUTHOIO W3JIYyYEHHUs Ha IJla3a 4eJIOBEKa
BO3MOKHO IOMYTHEHHUE XpyCTajJHKa (KaTapakra).

[IpoBopsAmMe 3NEKTPUYECKHH TOK TKAaHM YENIOBEYECKOTO OpraHu3Ma (KMIKHE COCTaBIAIOIINE TKaHEH, KpPOBb U T.X.)
HarpeBaroTCs B Pe3yJbTaTe BOZHUKHOBEHUS B HUX BUXPEBBIX TOKOB, 8 HEMIPOBOIAIINE, T.€. TUIIEKTPUKH (XPSAIIN, CyXOXKHUINA U T.1.)
— B pe3yJbTaTe BO30YXKIAaeMbIX 3J€KTPOMArHUTHBIM IOJIEM KOJEOAHUH MOJEKYN AUUIEKTPUKA C MOCISAYIOUIeH UX TOJIsipU3aIyeH,
HNPOUCXOJAIINX C BBIZICICHUEM Tera.

Kak wu3BecTHO, 4YenoBeuecKHil OpraHu3M oO0JaJaeT CBOMCTBOM TEPMOPETyJSUH, T. €. MOAJEp:KaHus
MIOCTOSIHHOM TeMmImeparypbl Tena. [Ipm HarpeBe 4eIOBEUECKOIO OpraHu3Ma B 3JIEKTPOMArHUTHOM I10JI€
MPOUCXOAUT OTBOJI M30BITOYHOM TETUIOTHI JO IUIOTHOCTH TOTOKa 3Hepruu I = 10 MBT1/cM?. DTa BeanmuuHa
HA3bIBAETCSl MENI08bIM NOPO2OM, HAUWHAsA ¢ KOTOPOTO CUCTEMA TEPMOPETYJISILUN HE CIIPABIISIETCA C OTBOJOM
TeHepUPYEeMOro Teria, MPOUCXOAUT IEperpeB OpraHu3Ma 4YelOBeKa, YTO HEraTHMBHO CKa3bIBaeTCsl Ha €ro
3J10pOBBE.

Bo3gaeiicTBue SNEKTPOMATHUTHBIX MOJEH C HWHTEHCUBHOCTBIO, MEHBIIEW TEIJIOBOTO IOPOrd, TaKXKe
Hebe30macHo Ui 370poBbs yenoBeka. OHO HapymaeT (GyHKIMH CepAeYHO-COCYIUCTON CHUCTEMBI, YXyALIaeT
OOMEH BeIeCTB, MPUBOAUT K M3MEHEHHIO COCTaBa KPOBHU, CHHXKAET OMOXMMHYECKYI0 aKTUBHOCTH OEJIKOBBIX
Monekys. [lpu AnuTenbHOM BO3JAEHCTBMM Ha padOTAIOMIMX AJIEKTPOMArHUTHOTO W3IYUYCHHS DPa3TU4HOM
4acTOThl BO3HUKAIOT MOBBIIIEHHAS] YTOMJISIEMOCTh, COHJIMBOCTh WJIM HapyIllIeHHe cHa, O0iM B 001acTu cepaua,
TOPMOXEHHE Pe(IEKCOB U T.1.

[Tpousomeninye moa AeMCTBUEM 3JIEKTPOMATHUTHBIX MMOJIEH HApyIIEHUS B OpraHu3Me oOpaTUMBI, €CIH B
HEM HE MPOM30IUIO MATOJOTHYECKUX H3MEHEHuH. [ 3Toro HeoOXonumMo JUOO0 NPEeKpPaTUTh KOHTAKT C
U3Iy4eHueM, 0o pazpadoTaTh MEPOMPUATHS 110 3aIIUTE OT HETO.

[Ipu BO3nmEWCTBUM Ha OpPraHU3M 4YEJIOBEKa IMOCTOSIHHBIX MArHUTHBIX U 3JEKTPOCTATHUYECKUX IMOJeH C
WHTEHCUBHOCTBIO, TPEBBIIIAIONICH Oe30MacHbli ypOBEHb, MOTYT pa3BUTbCS HApYILIEHUS B JESATEIbHOCTH
CEPJIEYHO-COCYAUCTON CUCTEMBI, OPTaHOB JIbIXaHUS U MUIIEBAPEHUS, BO3MOKHO U3MEHEHHE COCTaBa KPOBU U
Ip. DJEKTPUYECKHE IOl MPOMBINIIEHHOW 4acToThl (f = 50 ') BO3AEMCTBYIOT Ha MO3T M LIEHTPATbHYIO
HEPBHYIO CUCTEMY.

Mexay dYermoBeKOM, HAaXOISMIIMMCS B TaKOM IIOJIe M OOJIAZAfOIIUM OIPEACIICHHBIM TOTEHIIMAIOM, |
METAJUIMYECKUM TPOBOJHUKOM C MEHBIIUM MOTEHIIMAJIOM MOXET BO3HUKHYTH JJIEKTPUUECKUN 3apsf,
MPUBOJISALINM K CYJJOPOKHBIM COKPAILIEHUSIM MBIIII] MJIK UHBIM, O0JI€€ TSKENbIM NOocae1CTBUAM (cM. 1. 20).

[IpenensHO HOMyCcTUMBIE YPOBHU 00MyUeHUs B Auama3one paguodactot onpenenstores [OCTom 12.1.006-
84 «DnexTpoMarHUTHBIE TOJNS paguovacToT. JlomycTHMble YpOBHH Ha pabodmx MecTax W TpeOOBaHUS K
MIPOBEJICHUIO KOHTPOJI». B COOTBETCTBMM C 3TUM HOPMATUBHBIM JOKYMEHTOM YCTaHOBIIEHA MPEAENIbHO
JIOTTyCTUMasT HaNPsDKEHHOCTh snekTpudeckoro mons (En,, B/M) B aumamazone 0,06 — 300 MI'n u mpenensHo
IOy CTHMast SHEpreTuyecKas Harpy3ka 3a pabouuii iens [OH ; , (B/M)2-4]. Mexny stumu BenmmunHaMu

CYIECTBYET CIIEAYIONIAs CBS3b:
- EH | .

En = — (18.3)

rae T — BpeMst BO3ACHCTBUS B T€UeHHE paboyero JHs, .
Host wacror 0,06-3,0 MI'u: E; = 500 B/m, EHEW =20 000 (B/M)2 q

Hunst wacror 3,0-30 MI'w: £, =300 B/m, EH ;= 7000 (B/M)*u
Just wactor 30-300 MI'u: £, =80 B/m, EH, =800 (B/m)’

[IpenenbHO AomycTHMas HANPSXKEHHOCTh MAarHUTHOro mojist B auanazone yactor 0,06 — 3 Ml B
coorBercTBUM ¢ Ha3zBaHHBIM Bbime ['OCTom gpomkna cocraBmate Hpy = 50 A/M. Mexay stoi

160



XapaKTEPUCTUKON U MPE/CIIbHO TOMYCTHMON SHEPreTHICCKOM Harpy3Koii 3a pabounit neus [ EH ; (A/M)2-4]

CYIIECTBYET CIEAYIOIIAs 3aBUCUMOCTb:

EH

H,, = —THM , (18.4)

rae 7' — BpeMs BO3JIeHCTBUS, U (BenuuuHa EH #1,,, HE JIOJKHA TIPEBBIIATH 200 A/M).

[IpenensHO fMOMyCTHMBIE YpPOBHM BO3ACHCTBUSL IOCTOSIHHBIX MArHUTHBIX IOJIEH HOPMHUPYIOTCS B
coorBercTBUM ¢ CH Ne 1742-77. HanpspkenHocTh Takoro noss (51) He gomwkHa npesbimats 8000 A/m.

DJIEKTPUYECKUE MOJI MPOMBIIUICHHON 4acTOThl HOpMUPYIOTCS B cooTBeTcTBHM ¢ ['OCTom 12.1.002-84
«ONeKTpUYeCKHe O MPOMBIIUICHHONH 4YacTOThl. JlOMyCTHMBIE YpOBHM HAampsDKEHUS U TpeOOBaHHS K
IPOBEICHUIO KOHTPOJIS Ha pabouux MecTax». B cOOTBETCTBUU € TUM HOPMAaTHUBHBIM JOKYMEHTOM IPEIEIbHO
JIOMYCTUMBI YPOBEHb HANpsHDKEHHOCTH 3JekTpuueckoro mons (E) cocraBmser 25 000 B/m. Kpome Toro,
OrOBapHBAETCS TOMyCTUMOE BpeMs npeObiBanus (7, ) B 3JIEKTPUUECKOM I10JIE C Pa3IMYHON HAIIPSKEHHOCTBIO:

E, B/m Jo 5000 B/m 5000-20 000 B/m Ot 20 000 1o 25 000 B/m
T, u B teuenne Brraucnsior o popmyie 1/6
pabouero JHS T= % -2

B nameili crpane pa3paboTaHbl Takke TI'MTMEHMYECKHE HOPMAaTHBBI ISl AJIEKTPOCTATUYECKUX TOJIEH,
EKTPUUECKUX NoJeH auanazona yactoT 1—12 k', MarHUTHBIX mosiel mpoMblIIIeHHOH YacToThl (50 I'y) u np.

PaccMmoTpuM ocrosHbie mMemoObl 3auumvl om 31eKmpomMacHumHuIX usiyyenui. K HUM cienyer OTHeCTH
palMoOHaIbHOE pa3MellleHUe H3IydaroluX M 00JydaromuX OOBEKTOB, HCKIIOYAIollee WINM Ociadusmolee
BO3/ICHICTBUE M3IyYeHHWs Ha IIEPCOHAN;, OTPAaHWYCHHE MeCTa W BpPEMEHH HaxOXKIEHHUs paboTalomux B
AJIEKTPOMAarHUTHOM TIOJI€; 3allldTa pacCTOsIHWEM, T. €. YyAaleHue padoyero mecra OT HCTOYHHKA
ANIEKTPOMAarHUTHBIX  M3JIY4Y€HWH; YMEHbLICHHME MOIIHOCTH MCTOYHMKA M3JIY4YEHHM; HCIOIb30BaHHE
MOTJIOAKONINX WIH OTPAXkKAIOIIUX 3KPAHOB; IPUMEHEHNE CPEJCTB MHANBU Iy AJIbHOM 3aIUTHI U HEKOTOPBIE JP.

W3 nepednciaeHHbIX BBIILIE METOJIOB 3aIUTHI Yallle BCErO MPUMEHSIOT SKpaHUPOBAHUE WM PabOYUX MECT,
WIM HENOCPEACTBEHHO MCTOYHUKA W3IyuyeHHUs. PasnmyaroT oTpaxaromue U norjouaronie skpansl. [lepseie
M3rOTaBIIMBAIOT U3 MAaTEPUATIOB C HU3KUM 3JIEKTPOCONPOTHUBIEHUEM, Yallle BCETO U3 METAVIOB WM UX CIUIABOB
(Menu, naTyHH, aJIOMHHMS U €rO CIUIaBOB, cTanu). Becbma 3()(heKTUBHO M SKOHOMHYHO MCIIOJB30BaTh HE
CIUIOIIHBIE JKpaHbl, & M3TOTOBJIEHHBIE M3 MPOBOJIOYHOW CETKM WM M3 TOHKOHW (Tommuuoit 0,01-0,05 mm)
QIIOMUHUEBON, JIAaTYHHOM MM IIMHKOBOM (Qoibru. Xopomed 3KpaHHUpYIOLIeH CIOCOOHOCTBIO 00J1aAatoT
TOKOIIPOBOJSIIME KPAackh (B KAayeCTBE TOKOIPOBOISAMIMX 3JIEMEHTOB MCIOJIB3YIOT KOJUIOMIHOE Ccepedpo,
HNOPOUIKOBBIM IpaduT, caxy M Ap.), a TaKkKe METAUINYECKHe IOKPBITUS, HAHECEHHblE Ha MOBEPXHOCTb
3alIUTHOrO0 MaTepuaa. DKpaHbl JOJKHBI 3a3€MIISAThCA.

3aluTHBIE JEMCTBUS TAKMX JKPAHOB 3aKJIIOYAOTCS B cienyromeM. [lox neicTBHEM 371€KTPOMAarHUTHOIO
0JI B MaTepualie 3KpaHa BO3ZHUKAIOT BUXPEBbIE TOKU (TOKH DyKO), KOTOpbIE HABOAAT B HEM BTOPUYHOE IIOJIE.
AMIUINTYy1a HaBEeIEHHOT'O MOJIsl MPUOJIM3UTENIBHO paBHA aMIUTUTYE 3KpPaHUPYEMOTro HoJist, a Ga3bl ITUX MOJeH
IIPOTUBONONIO0XKHBIL. [I03TOMY pe3yibTupyloliee noe, BOSHUKAIOLIEE B PE3YJIbTaTe CYNEPHO3ULIUU (CI0KEHUS)
JIBYX paCCMOTPEHHBIX MOJIeH, OBICTPO 3aTyXaeT B MaTepHualle 3KpaHa, IPOHHUKAas B HEro Ha MaJIyto IIIyOUHY.

D¢ dexkTuBHOCTH ASUCTBUS dKpaHa, WK dPPEKTUBHOCTh SKPAHUPOBAHUS (3), MOXKET OBITh pacCUMTaHa IO

bopmye:
1
o=-", (18.5)
1
I'ne Iy — NIOTHOCTH TOTOKA YHEPTUU B JAHHOM TOUYKE IPU OTCYTCTBHH dKpaHA Br/M%;
| — IIOTHOCTH MIOTOKA SHEPIHH B TOI Xe TOUKe PH HATHIHH SKpaHa, Br/m?;

HJIN BBIPAXKCHA B I[CI_[I/I6CJ'IaX:
IO

Hanpumep, 3aMKHYTHIH 9KpaH, CBAPEHHBIN U3 JTUCTOBOM CTAIHM HEMPEPHIBHBIM IIIBOM, UMEET YPPEKTHBHOCTD
3KpaHupoBaHus B nquamnas3one yactotT 0,15-10 000 MI't npumepno 100 nb.
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Jpyroii Bua skpaHoB — noriomaomue. Mx aeiictBue cBOAUTCS K MOTJIOLIEHUIO 3JIEKTPOMAarHUTHBIX BOJIH.
OTH 3KpaHbl U3rOTABIMBAIOTCA B BUJE AJIACTUYHBIX U KECTKUX IEHOIUIACTOB, PE3MHOBBIX KOBPUKOB, JINCTOB
MOpPOJIOHA WJIM BOJOKHHUCTOM JpEBECHHBI, OOpaOOTaHHOM CHEIMaJbHBIM COCTAaBOM, a TakXke U3
(beppoMarHuTHbIX MiaacTUH. OTpakeHHash MOIIHOCTb M3JIy4€HHsl OT 3TUX 3KpaHOB He mpeBblmaeT 4%.
Hanpumep, paauonornomaronui Marepuan «JIyuy», M3rOTOBIEHHBIM W3 JPEBECHBIX BOJIOKOH, B JUala3oHe
JUTVH BOJIH m3nydeHus 0,15-1,5 M umeet oTpaxkeHHYr0 MOIIHOCTh 1-3%.

Cy1iecTBYIOT U IpyTU€E TUIIBI 3KPaHOB, HAIPUMEDP, MHOTOCIIOMHBIE.

OKpaHaMHM MOTYT 3alllMINAThCS OKOHHBIE NMPOEMbl M CTEHbI 3JIaHUM U COOPYXEHHUH, HaXOASIIUXCSA TOA
BO3/ICIICTBUEM 3JIEKTpOMarHuTHOro usnydeHus (OMMU). CtpouTenbHble KOHCTPYKLIMU (CTEHBI, NEPEKPBHITHS
3IaHUI), a TakKXKe OTIEJOYHbIE Marepuaiabl (KpackKh W T.J.) MOTYT JIMOO TMOTJIOIIaTh, JUOO OTpaxkaTh
AJIEKTPOMArHUTHBIE BOJIHBI.

Jns 3awumer om  dneKkmpuueckux noneu NpOMbIUIEHHOU Yacmomyl, BO3HMKAIOIIUX BAOJb JIMHUH
BBICOKOBOJIBTHBIX 3JekTponepenay (JIDII), HeoOxoauMo yBenW4yMBaTh BHICOTY MOJBEcCa MPOBOAOB JIMHUM,
YMEHbIIaTh PAcCTOSTHUE MEXJAy HHUMHM, CO34aBaTh CAHUTAPHO-3aIUUTHBIE 30HBI BAOJbL Tpaccel JIOII Ha
HacelneHHOM Teppuropuu (tabi. 18.2). B 3THX 30HaX OrpaHMYMBAETCS JUIMTENBHOCTH pPaldOT, a TaKxke
3a3eMJISIFOTCS] MAIIMHBI U 000PYIOBaHUE.

Oco0bIM BUAOM 3JIEKTPOMArHUTHOTO M3IIyYEHUs SBISETCS JIa3epHOE M3IydYEeHUE, KOTOPOE FeHEpUPYETCs B
CHELMANbHBIX YCTPOWCTBAX, HA3bIBAEMbIX ONTHUYECKMMM KBAaHTOBBIMHM TI€HEpATOpPAMU WIM JlazepamMH. OTHU
YCTPOMCTBA MIHUPOKO MPUMEHSIOTCS B Pa3IMYHBIX OOJIACTSX HAyKH UM TEXHUKH, B TOM 4Hcie A 00paboTKu
pa3MYHBIX MaTepHuajoB (IOJYyYEHHE OTBEPCTHH, pe3ka M T.1.), B MEIUIMHE (IPOBEIECHUE pPa3IUYHBIX
orepanuii), B CHCTEMax CBS3M JUIsl NIEpeladydl CUTHAJIOB I10 JIA3€PHOMY JIydy, U U3MEPEHUs PaCCTOSHUM, JUIs
NOJIy4eHHs 00BEMHBIX N300paKEHUH PEAMETOB — FOJIOTPAMM U B Psifie APYTHX 00JIaCTEH.

Taonuuma 18.2. PasmMepsl caHUTAPHO-3AUIMTHAIX 30H BIONL
BbICOKOBOJIbTHLIX JuHMii (o CH Ne 2963-84)

Hanpaxcenue | Paccmosnue om npo- | Hanpsaxcenue 8oi- | Paccmosnue om
@bICOKOBOALMHOL eKuuu Ha 3emar " COKOBOALMHOU | RPOEKUUU Ha 3eM-
AuHUU, KB Kpalinux ¢az npoeo- AUHUU, KB A0 Kpatinux gas
doe, M npoeodos, M

1150 300 (55) 220 25

750 250 (40) 110 20

500 150 (30) 35 15

330 75 (20) Ho 20 10

11 puMCcUYaHHUC. 3Ha‘ICHI/IH, MNpeACTABJICHHBIC B CK06KaX, AOIMYCKAKTCA B NOPAAKEC HCKIIFOUCHHUA TS CEIIbCKOM
MCCTHOCTH.

PyOuHOBBIE J1a3epbl M3Ty4arOT B ONTHYECKOM YacTu crekTpa. JIMTENbHOCTh UMITYJBCOB COCTaBISIET OT
HECKOJIBKUX MWUIMCEKYH] (MC) 10 COTE€H HAHOCEKYHJ (HC). DHEprus OAHOIO HMMITYJIbCa MOXKET JOCTUTaTh
COTEH JDKOYJIeH MpH MOIIHOCTH B coTHH Merasart (IMBtr = 10°Br). B Hacrosiee Bpemsi pa3paboTaH psi
ONTUYECKUX KBAHTOBBIX T'€HEPATOPOB, UCTIOIB3YIONINX PA3THMYHBIC ONTHYECKHE Cpeabl (PTOPHUCTHIN KabIIHiA,
BOJIb(ppaMaT Kalblus, pa3IMyHbIe Ta3bl U JIp.). DTU Ja3epbl MOTyT paboTaTh KaKk B UMIIYJbCHOM, TaK U B
HEMPEPHIBHOM PEKUMAX.

JlazepHoe M3IydeHHE — AIEKTPOMArHUTHOE M3JIyYeHHE, reHepupyeMoe B auarna3zoHe BoiH 0,2—1000 MkM.
OTOT Iuama3oH JENUTCS Ha Cienyromue o0JacTd CIEKTpa B COOTBETCTBUU C OMOJIOTMYECKUM JIEHCTBHEM
naszepHoro ayda: 0,2—0,4 Mxm — yaeTpaduoneroBas oonacts, 0,4-0,75 — Bugumas, 0,75—-1,4 MKM — OIVDKHSSA
uH(ppakpacHas, cBbile 1,4 MKkM — nanbpHssS HHPpakpacHas obOnacTb. Hanbosee yacTo MCHONB3YIOT B TEXHUKE
Jazepel ¢ anuHaMu BoJtH, MkM: 0,34, 0,49-0,51, 0,53, 0,694, 1,06 u 10,6.

Bo3znelicTBue u3nydeHus Nlazepa Ha OpraHHU3M ueloBeKa J0 KOHIa He u3yueHo. [Ipu paboTe ma3epHbIX
YCTAaHOBOK HAa OpraHWU3M 4YellOBeKa MOTYT BO3JEHCTBOBATh CIEAYIOUIME OINMACHBIE W  BPEIHBIC
MIPOM3BOJICTBEHHBIC (hAKTOPHI: MOIIHOE CBETOBOE M3IyUYEHHE OT JIaMI HaKauKH, MOHU3HUPYIOIIee U3TyueHHE,
BBICOKOYACTOTHBIE M CBEPXBBICOKOYACTOTHBIE JJIEKTPOMATHUTHBIE TONSA, WH(ppaKpacHOE H3Iy4YeHHE, MIyM,
BUOpaIMs, BO3HUKAOIIKE TIpU paboTe Ja3epHbIX YCTAaHOBOK, U JIp.

[Tpu BO3AEHCTBUM Ja3epHOTO M3IYYCHHS HAa OPTaHW3M 4YeJOBEKa BO3ZHHKAIOT PAa3IMYHBIC OMOJIOTHYECKHE
3¢ (}HeKThI, KOTOPHIE 3aBUCAT OT PHEPTETUYECKUX U BPEMEHHBIX TapaMeTPOB U3IIYUYECHUS U B MEPBYIO OUepe/ib OT
SHEPreTUIECKOM SKCIIO3UIMH B UMITYJIbCE, UTMHBI BOJIHBI U BPEMEHHU BO3JICHCTBHS JIA3€PHOTO M3ITyUEHHS, BUIA

162



00JTyyaeMol TKaHH YeJI0BEUECKOTO OpraHu3Ma U psiaa APYyrux GakTopoB. DHEPreTHICCKask IKCIIOZUIUS MOXKET
OBITH paccumuTaHa 1mo popmyie:
H=E.t, (18.7)
rne H - sHepreTHyecKast SKCIO3HIINS;
E, - sHepreTrueckasi OCBEIIEHHOCTh (OTHOIICHHE SHEPTUU U3TyUEHHUs, M1aJal0lIel Ha
paccMaTpUBaeMbIil Y9aCTOK MIOBEPXHOCTH, K €T0 IJIOMIA]IN);
{ - BpeMs BO3JICHUCTBHS JIA3EPHOIO U3JIyYCHUS.

Takum 00pazoMm, ¢ (puU3MUECKOW TOUYKU 3PEHHS SHEPreTHYEecKasl SKCIO3UIUS — 3TO OTHOIIEHHE SHEPTUH
U3Ty4YeHUs, aalolel Ha paccMaTpUBaeMblil y4aCTOK OBEPXHOCTH, K IJIOIIAAH 3TOTO y4acTKa, YMHOKEHHOE
Ha JUTMTEIBHOCTb O0Ty4YeHUsI.

PasznuyaroT nepBUYHbIE U BTOpPUYHBIE OHosiornyeckre 3PPeKThl, BOZHUKAIOLINE MO JEHCTBUEM JIa3€PHOIO
n3nydeHus. llepBUuHBIE W3MEHEHUS MPOUCXOIAT B TKAHSAX YEJIOBEKA HEMOCPEJACTBEHHO MO ACHCTBHEM
3IIydeHus1 (0KOTH, KPOBOM3IUSHUSA U T.1.), @ BTOpUYHBIC (MTOOOYHBIC SBJICHHS) BBI3BIBAIOTCS PA3TMYHBIMU
HapyIIEHUSIMH B YEJIOBEYECKOM OpPTaHU3Me, Pa3BUBIIMMUCS BCIIEACTBUE OOTyUSHHS.

Hawnbonee uyBcTBHTENEH K BO3ACHCTBHIO JIA3€PHOTO M3JIyUYEHUS TJia3 4delloBeka. Bo3jeiicTBue Ha Hero
Ja3epHOT0 M3IYYECHHUS MOXKET NMPUBECTH K OXKOTaM CETYaTKH W Jlake K moTepe 3peHus. OnmacHo momnajaHue
Ja3epHOrO Jiyya M Ha KOXY 4eJOBeKa, B pe3ysbTaTeé Yero MOTYT BO3HHMKHYTb OXOTH Pa3jMYHON CTeNeHH
TSOKECTH U Jake OOyriMBaHUE KOXKHU. JlazepHbIEe JIydW BBICOKOW WHTEHCHUBHOCTH MOTYT BBI3BAaTh HE TOJIBKO
MOBPEXKICHUSI KOXKH, HO U MOPa)KEHUE Pa3INYHBIX BHYTPEHHUX TKaHEH U OpraHOB YEJIOBEKa, YTO BhIpaXkKaeTcs B
BUJIE KPOBOUBIHUSHU, OTEKOB, a TAKXKE CBEPTHIBAHUS WM paciiaja KPOBU.

HopMmupoBanue nazepHoro uzinydeHus npou3BoAsaT B cooTBeTCTBUU ¢ CH Ne 2392-81 «CanutapHbie HOPMBbI
W TpaBWIa YCTPOWCTBA W OKCIUTyatanuud Ja3epoB». OCHOBHBIM HOPMHUPYEMBIM IapaMeTpOM SIBISICTCS
snepeemuyeckas sxcnosuyus (H, Jbx/cM®) 06IydacMbIX TKaHeil 3a ONPEIEICHHOE BPEMSI BO3ICHCTBHS
na3epHoro msnydenus. Ecnu Hopmupyemast BennuuHa H (TpeaeNbHO AOMyCTUMBIN YPOBEHB) HE MPEBBIIICHA,
TO y paboTaloUIMX MOJ BO3ACHCTBUEM JIa3€pPHOT0 U3JIy4YEeHUs HE OyayT BBI3BIBATHCS MEPBUYHBIE U BTOPUUYHBIC
ounonorudeckne 3¢ dexTrl. Bennunna npeaenbHON SHePreTHIeCKON AKCIO3UIUHU 3aBUCUT OT JUTUHBI BOJTHBI

JIa3€pHOT0 M3IY4YEeHUS U JJIUTEIBHOCTH €ro BO3JIeHCTBUS Ha paboTatomiero. [IpuMep Takoro HOpMUPOBaHUS
JUISL JTa3epHOTO M3JIy4eHus: ¢ JmHoi BosHbl oT 0,2 no 0,4 mMkMm mpezacrasieH B Tabn. 18.3. OOmee Bpems
00JIy4yeHHs B 3TOM Cllydae COCTaBIIseT pabouuil 1eHb. DHepreTudeckas KCIO3HUIMsI HOPMUPYETCS Ha POrOBHIIE
rJ1a3a U KOxe.

Ta6auua 18.3. IlpenersHo JOMyCTHMBIH YPOBEHD JIa3epHOIO
H3AY4YeHHA (IHEPreTHYECKOoH IKCIO3HIINH)
¢ pymuoi Boansl 0,2—0,4 MEM (yanTpadmoneToBad 001acTh)

Jlhuna eoanw aaseproeo | Inepeemuye- | Jruna éoanwt aazeproeo | Snepeemu-
UBAYHEHUS, MKM CKaA IKCHO3U- UBAYHEHUA, MKM yeckas IKc-
yus, no3uyua .
Jonc/cm? Jonc/cm?
Or 0,200 no 0,210 1.10°8 Cshire 0,290 no 0,300 1-1073
Csoiue 0,210 no 0,215 1-1077 Cspie 0,300 o 0,370 1-1074
Ceoie 0,215 no 0,290 1.10°6 Csoite 0,370 2.1073

[IpenenbHO AOMYCTUMBIE YPOBHH Ja3€PHOTO H3IY4YEHUS (SHEPreTHUECKOM HKCIIO3MIIMH) OTHOCATCS K
mnuHaMm BosH oT 0,2 1o 20 mxm. Kpome toro, B CanutapHbix HOpMax ais JuiMH BoJaH oT 0,4 mo 1,4 mMxm
YCTAHOBJICHBI TPEJIETBHO JIOMYCTUMbIC YPOBHU IHEPTreTUUYECKON SKCMO3UIIUU CETYATKU Tiasa. Jjis BUIUMOMN
gactu cnektpa (0,4-0,75 MKM), KpoMe€ pPAacCMOTPEHHBIX XapaKTEPHUCTUK, AOMOIHUTEIBHO HOPMHPYETCS
sHeprus uznydenus (Q, Jx) Ha ceTyaTke riasa.

K OCHOBHBIM KoO/LIEKMUBHBIM Cpedcmeam 3awumsl Om JAd3ePHO20 U3TYYeHUss OTHOCSTCS TPUMEHEHHE
3aIIUTHBIX OSKPAaHOB M KOXKYXOB; HCIIOJIb30BAHUE TEJICBU3MOHHBIX CHUCTEM HAONIOJACHHUS 3a XOJIOM
TEXHOJIOTHYECKOTo Mpoliecca ¢ HCIOIB30BaHUEM Ja3epa, a TaKKe CUCTeM OJOKMPOBKM WM CHUTHAIM3AIINH,
OTpaXKJCHUE  JIA3€pHO-OMACHOW  30HBI, pa3Mepbl KOTOPOH  OMPEACNAIOT WM  PACUETHBIM, WJIH
SKCHEPUMEHTAIbHBIM IyTeM. ClieyeT 3allMINaThCi HE TOJBKO OT MPSAMOIO M3JIy4Y€HHUs Jiazepa, HO U OT
PacCEesTHHOTO M OTPaKEHHOT'O U3JTyUYEHUM.
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HanpspkeHHOCTD MOCTOSTHHOTO MarHUTHOTO TTOJISI MOKET OBITh M3MEpEeHa OTe4ecTBEHHBIMU npubdopamu 1111-
8 mmm ®-4355. MaruutHoe TOJIe TPOMBIIUICHHOW YacTOTHl MPH HANPSDKEHHOCTH 10 15 KA/M HM3MEpSIoT
oTedyecTBeHHBIM npubopom I'-79, a B numanazone wacror 0,01-30 MI'm — npubopamu I[13-15, I13-16m 113-17.
Tpu nocneanux npubopa MOryT OBITH PEKOMEHIOBAHBI M ISl U3MEPEHUS HANPSXKEHHOCTU 3JIEKTPUUYECKOTO
noisisi B auanasone yactor 0,01-300 MI'n. Jlns m3mepeHus MIOTHOCTH MOTOKA YHEPTUH AJIEKTPOMArHUTHOTO
MOJISI TPUMEHSIOT oTeuecTBeHHBIe pubopsl [13-9, T13-18, I13-19 u I13-20, koTOphIe MEPEKPHIBAIOT YaCTOTHBII
nuamnasol 0,3—400 I'T'm.

st u3MepeHust XapaKTEepPUCTHUK JIa3€pPHOT0 U3IIyYEHUs TpUMEHsI0TCs qo3umeTpsl tuna MJIJI-2M u JIJIM-2.
[epBbIil 0OecrieunBaeT M3MEPEHNE TapaMETPOB JIA3EPHOTO M3IYUYEHHUS B CHEKTpalbHbIX AuanazoHax 0,49-1,15
u 2—11 MKM, OH JaeT mpsMbIe TIOKa3aHMUsI U3MEPSEMBIX MapaMeTpoB Mpu padborte Ha mmHaxX BoaH 0,53; 0,63;
0,69; 1,06 u 10,6 mxm. Ha ocranpabix amuHax BosH (0,49— 1,15 mMxm) go3umerp obecriedyuBaeT KOCBEHHBIC
mmepenus. [lpubop JIJIM-2 mnpegHasHaueH Uisi ONpEACNICHHS TapaMeTpOB Ja3epHOTO M3IYyYCHHs B
cnekTpanpHbelX AuanaszoHax 0,49—-1,15 u 2—-11 mxM. Ilpsmble n3mepeHus 3TOT JO3UMETP OCYLIECTBIIIET Ha
mmHax BoaH 0,53; 0,63; 0,69; 0,91; 1,06 1 10,6 MmxM.

Jia  unousuoyanvHou  3auumsl  Om  INEKMPOMASHUMHO20 — U3MYYeHUs TIPUMEHSIOT — CIELHMaJIbHbIE
KOMOMHE30HbI W XaJlaThl, U3TOTOBJIEHHBIE M3 METAJUIM3UPOBAHHON TKAHU (SKPAHUPYIOT 3JIEKTPOMArHUTHBIC
MOJIs1), @ JUIsl 3aIIUTHI OT JIEHCTBUSA J1azepa 00CITy>KUBAIOLINIA NIepCOHAN JOJDKEH paboTaTh B TEXHOJIOTHUECKUX
XaJlaTaxX, M3rOTOBJICHHBIX U3 XJIOMYaTOOYMaKHOU Wi 053€BOM TKAHU CBETJIO-3€JIEHOTO WK TOIy00ro 1BeTa.

JUig 3amuThl TIa3 OT BO3ACHCTBMS 3JIEKTPOMATHUTHOIO M3JIy4YEHHs MPUMEHSIOT ouku Mapku 3I15-90,
CTeKJa KOTOPBIX MOKPBITHI AUOKCHIOM ojioBa (SnO;), obnagaroniuM HOJYNPOBOJHUKOBBIMU CBOWCTBAMU;

MapKu CTCKOJI, IPUMCHSACMBIX IJIS 3alllUTHI I'Jia3 OT BOSI[efICTBHSI JIA3CPHOI'0 U3JIYUCHUA, IPCACTABJIICHBI B Ta0II.
18.4.

Tab6anuua 18.4, Mapku CTeK0J, NpAMEHSIEMbIE
B MPOTHBOJIa3ePHBIX OYKaX H cBeTOGHILTpPAX

auna

BOAHB

Aa3€p- | 0 48—0,51| 0,53 0,69 0,84 | 1,06 1,54 |- 10,6

Ho20 u3-
Ay4enuA,
MKM

Mapka OC-12 OC-12 C3C-21 €3C-21 C3C-21 C3C-24 BC-15
cmexaa OC-13 OC-13 (C3C-22 C3C-22 C3C-22 C3C-25 '
: ) o C3C-24 C3C-26

IIpumeuganue.OC - opamxeBoe crexio; C3C — cune-3enenoe crekino; bC — GecuBeTHOE CTEKIIO.
KonTpoabHbie BOIpochl

Jaiite onpenenenne NOHATHS «3JIEKTPOMAarHUTHOE TI0JIE.

Kakumu ¢pusndyeckuMu mapameTpamMu XapakTepu3yeTcs JJIEKTPOMarHUTHOE U3TydeHne?

Kakue HCTOUYHNKH 3IEKTPOMAarHUTHBIX OJIEH Bbl 3HaeTe?

KaxoBo neiicTBre 371€KTpOMarHUTHBIX MOJIEH Ha OpraHu3M 4esioBeKa?

Yro Takoe HOPMUPOBAHUE NIEKTPOMArHUTHBIX MOJIEH?

[lepeuncaure u oxapakTepu3ynTe OCHOBHbIE METO/IbI 3AILUTHI OT 3JIEKTPOMArHUTHBIX U3ITyUYEHUH.
Kak renepupyercs nazepHoe usinydeHue?

Oxapakrepu3syite BO3/I€ICTBHE Jla3epa Ha OPraHU3M UeJIOBEKa.

. Kak HopMupyercs naszepHoe usnydenue?

0. KakoBbl METO/IbI 3aLLIUTHI OT JJA3€PHOIO U3ITyUEHUs?

1. KakoBbl HMHAMBHIyaJIbHbIE CpPEACTBA 3alUUThl OT BO3ACUCTBHUS DJJIEKTPOMAarHUTHOTO M JIA3€pHOIO
U3ITy4eHUi?

12. Kakumu npubopamMu U3MepSIOT 3JIEKTPOMarHuTHOE U J1a3epHOE U3ITy4eHUs?

SISO R WD =

I'maBa 19. 3ammuTa 0T HOHU3UPYIOIIMX U3JIYYEHUH

19.1. OcHOBHBIE XapaKTePUCTHKH HOHU3HPYIOIINX U3JIy4YeHUH
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NoHn3upyomuMy Ha3eIBAIOT H3TYYCHHS, B3AaMMOJICHCTBIE KOTOPBIX CO CPEIOi MPUBOIUT K 0OPa30BaHHUIO
JJEKTPUYECKUX 3aPSA0B PA3IMYHBIX 3HAKOB. VICTOUHMKM 3THUX M3IYyYEHUH HIMPOKO MCIOJIB3YKOTCS B TEXHUKE,
XUMHH, MEAWIIMHE, CEIbCKOM XO3SMCTBE W JAPYTUX OOJACTSAX, HApUMEp, MPU U3MEPEHUHU TUIOTHOCTH IOYB,
oOHapy»XeHHH Teuel B ra3oMpoBOJAX, U3MEPEHUU TOJIIUHBI JIUCTOB, TPYO M CTEp)KHEH, aHTHCTATUYECKOM
00paboTKe TKaHEW, MOTMMEpPHU3AlUU TIACTMACC, PATUAIIHOHHON Teparuu 3JI0KAaYeCTBECHHBIX OIyXOJeH U Jp.
Opnnako cnegyer NMOMHHUTb, YTO WCTOYHHMKM HMOHU3HMPYIOLIErO W3JIY4YEHHs MPEICTABISIOT CYIIECTBEHHYIO
yYIpO3y 3/I0POBbIO U KM3HU UCIOJIb3YIOUIUX UX JIOCH.

Cyl1eCTBYIOT JiBa BUJ1a HOHU3UPYIOIINX U3TYyUCHHI:

= KOPIYCKY/ISIPHOE, COCTOSIIIIEE U3 YACTHI[ C MACCOl TIOKOSI, OTIIMYHOI OT HyJs (anbda- u et -u3nydenne

1 HEUTPOHHOE U3ITyYCHHE);
" 3JIeKTpOMarHuTHoOE (ramma(y)-u3J1yueHrue U PEHTTE€HOBCKOE) C OUCHb MAJION JJIMHOW BOJIHBI.

' B nuTeparype NpHHATO 0003HAYATE Alb(a- M OETA-YACTUIIBI C IOMOIIBIO COOTBETCTBYIONIMX IPEUECKUX OYKB — a-4acTHIB! U -
YaCTHILIBL.

PaccMOTprM OCHOBHBIE XapaKTEPUCTHKHU YKA3aHHBIX H3IIyYCHUU. A1b@a(a)-usznyyenue IPeICTaBISET COOO0M
MOTOK sA/ep renus, oOmafaroImux OONBIION CKOpPOCThIO. ODTHU sapa uMeroT Maccy 4 u 3apsn +2. Onu
00pa3yIoTcs PU PaJAMOAKTHBHOM pacmajze siAep WM MPH SIIEPHBIX peakuusx. B HacTosiee BpeMs W3BECTHO
6osee 120 MCKYCCTBEHHBIX U €CTECTBEHHBIX alib(a-paiiOaKTUBHBIX SJEP, KOTOPBIE, HCIyCKas anb(ha-4acTuIry,
TEPSIIOT 2 IPOTOHA U 2 HEUTPOHA.

OHeprusi anbha-4acTHI] HE MPEBHIIIAET HECKOIBKHUX M5B, Wznygaembie anbda-dyacTUIBl JABHKYTCS
NPaKTUYECKH MPSIMOIIMHEHHO cO CKOPOCThIO puMepHo 20 000 km/c.

' MB — eqmHuIa SHepruu (Mera-31eKTPOH-BOJIBT), IPUMEHseMas B aTOMHOI 1 syiepHOii pusuke. IMaB = 10° 5B (31mekTpos-
BouIbT). Jli1st IepeBoJia 3HaYeHUH 3HEpruu n3inydeHus B cucteMmy CH monb3yroTes cienylomumu cooTHomeHusamu: 1 3B = 1,60206
107" Jiok; 1 MaB = 1,60206 « 107 JIx.

[Mon nnuHo¥M npoGera YacTUIlBl B BO3yXE WM JPYTUX CPeAax MPUHSATO HA3bIBaTh HaWOOJbIIEE PACCTOSHUE
OT MCTOYHMKA W3ITyYeHUs, P KOTOPOM €Ile MOKHO OOHapy>KUTh YACTHILy JI0 €€ IMOTJIOLIECHHUS BEIIECTBOM.
JlnuHa mpoOera yacTUIBI 3aBUCHT OT 3apsi/ia, MacChl, HAYAJIILHOW SHEPTHM M CPE/bl, B KOTOPOH MPOHCXOIUT
nsuxkenne. C Bo3pacTaHMEM HayajlbHOW SHEPTryUU YACTHIIBI U YMEHBIIEHHEM TUIOTHOCTH Cpeibl JJIMHA rpodera
yBenuuuBaercs. Eciau HavanpHas HEprusi U3Iy4aeMbIX YacTHUI] OJJMHAKOBA, TO TSDKEJIbIE YAaCTHUIIBI 00IaJaroT
MEHBUIMMH CKOPOCTSIMH, 4eM Jierkue. Eciu yacTuipl IBUXKYTCSl MEAJIEHHO, TO UX B3aHUMOJIEICTBHE C aTOMaMHU
BelIecTBa cpejibl Oosee 3((HEeKTUBHO U YACTUILIBI OBICTPEE pacTPAauMBAIOT UMEIOLIUICS y HUX 3arac SHEPruM.

JnuHa mpobera anbda-gacTui] B Bo3ayxe oObiaHO MeHee 10 cm. Tak, Hampumep, aibda-dacTUIBI C
sHeprueit 4 MsB obnanator JmHON mpobera B BO3AyXe MPUMEPHO B 2,5 cM. B Boje MM B MATKUX TKaHAX
YeJIOBEYECKOro Tena, MIOTHOCTh KOTOphIX Oosnee yemM B 700 pa3 mpeBbIIaeT IUIOTHOCTh BO3AyXa, JIJIMHA
npobera anbga-yacTUIl COCTABISIET HECKOJBKO JIECATKOB MUKPOMETPOB. 3a CUET CBOEH OOJBIION MAacChl MpH
B3aMMO/ICHICTBUH C BEIIECTBOM aib(a-yacTHUIIBI OBICTPO TEPSIOT CBOIO IHEPIHI0. JTO OOBACHSAET WX HU3KYIO
MIPOHUKAOIIYIO CIOCOOHOCTh M BBICOKYIO YJICIbHYIO HOHU3ALMIO: TP JBM)KEHUH B BO3IYIIHOU cpene aibda-
yacTula Ha 1 ¢M CBOEro MmyTH 00pa3yeT HECKOJIBKO IECATKOB ThICAY Map 3apsSKEHHbIX YACTHI] — HOHOB.

bema-uznyuenue mpencraBiser coOOW MOTOK ANEKTPOHOB (f’-M3IIydeHUE, WM, Yallle BCEro, Mpocto f3 -
M3JTyYeHNe) WM TO3MTPOHOB (B'-M3iydeHne), BOSHMKAIOIMX NPH PAaAHOAKTHBHOM pachane. B HacTosmiee
BpeMst U3BecTHO 0k0J10 900 HGera-paaroakTUBHBIX H30TOTIOB.

Macca 6eta-yacTull B HECKOJIBKO JIECATKOB THICSY pa3 MEHbIIEe Macchl aib(a-dyactull. B 3aBucuMocTu ot
MIPUPOJIBI UCTOYHHKA OeTa-M3IIydeHU CKOPOCTh 3TUX YaCTHIl MOXeT Jiexarth B npeaenax 0,3 — 0,99 ckopoctu
cBeTa. DHeprusi OeTa-yacTHI] HE MpEeBBIIIACT HECKOJIbKUX M»1B, anmHa mpobera B BO3AyXe COCTaBIISET
npubnusurensio 1800 cM, a B MATKHX TKaHSAX YeJoBeyeckoro tena ~ 2,5 cM. [IpoHukaromas crocoOHOCTb
OeTa-yacTuil BbIIIEe, 4eM anb(a-gacTul] (M3-3a MEHBIIUX Macchl W 3apsnaa). Hampumep, mjis MOITHOTO
MIOTJIOIIEHUS TIOTOKA OeTa-4acTull, 00J1aJal0MX MaKCUMallbHOU SHeprueit 2 MsB, TpebyeTcst 3alnTHBIH ClIoi
QTFOMUHUS TOJIMHON 3,5 MM. MoHM3upyromas cnocoOHOCTh OeTa-u3IydeHUus HIKe, 9eM aib(a-u3TydeHUs:
Ha 1 cM mpobera Oera-dyacTull B cpejie 00pa3yeTcss HECKOJIBKO JECSITKOB Map 3apsKEHHBIX HOHOB.

Hetimponnoe usnyyenue tpenctaBisieT co0Ol MOTOK SIAEPHBIX YaCcTHIl, HE HMEIOMIMX 3JIEKTPUYECKOTO
3apsiga. Macca HeTpoHa MPUOTU3UTENHHO B 4 pa3a MEHbIIE MacChl allb(a-9acTull. B 3aBUCUMOCTH OT YHEPTHH
pa3nIuuaroT MeJICHHBIC HEUTPOHBI (C dHEepruei Menee 1 KaBl), HEUTPOHBI MPOMEKYTOUHBIX dHEpruit (oT 1 10
500 KaB) u Owictpeie HeltTponsl (ot 500 KaB go 20 M»aB). Cpenu MeanieHHBIX HEUTPOHOB pPa3iHyaroT
TEIUIOBbIE HEUTPOHBI ¢ 3Heprueit Menee 0,2 3B. TemnoBbie HEUTPOHBI HAXOIATCS MO CYLIECTBY B COCTOSIHUU
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TEPMOJMHAMHYECKOIO PAaBHOBECHUSI C TEIUIOBBIM JBMKEHHEM aTOMOB cpefbl. Hanbosiee BeposiTHas cKOpOCTb
NBIDKGHUS TaKUX HEUTPOHOB TIpW KOMHATHOW Temmeparype cocrtaBiuser 2200 wm/c. Ilpm Heympyrom
B3aMMOJCICTBUM HEUTPOHOB C sJpaMM aTOMOB Cpe€Abl BO3HHMKAET BTOPUYHOE W3IIy4YEHHME, COCTOSIIEE U3
3apsOHKEHHBIX YacTUIl M TaMMa-KBaHTOB (ramma-usnydenue). [Ipu ynpyrux B3auMOJEHCTBUSX HEHUTPOHOB C
AIpaMyd  MOXKET HaOmoAaThesi OObIUHAS HOHM3alMs BemlecTBa. [IpoHuKaromas CrocoOHOCTh HEHTPOHOB
3aBUCHUT OT MX JHEPIUH, HO OHA CYILIECTBEHHO BhbILIE, 4eM y anbda- uinu Oeta-yacTtuil. Tak, minHa mpolera
HEHTPOHOB MPOMEKYTOUYHBIX YHEPIUN COCTABIIAET OKOJIO 15 M B BO3AYIIHOW cpefie U 3 ¢M B OMOJIOTHYECKOM
TKaHU, aHAJIOTUYHBIC ITOKA3aTEIH I OBICTPBIX HEUTPOHOB — cooTBeTCTBEHHO 120 M 1 10 cM. Takum oOpazom,
HEHTPOHHOE M3ITy4YeHHE 00Ja/JaeT BBICOKOH MPOHHUKAIOMIEH CIIOCOOHOCTHIO M TPEACTABISIET IS YeloBeKa
HauOOJBIIYI0 OMNACHOCTh M3 BCEX BHJOB KOPIYCKYJISIPHOTO H3Iy4deHHs. MOIIHOCTh HEHUTPOHHOIO IMOTOKa
H3MEPSICTCS TUIOTHOCTBIO TTOTOKA HEHTPOHOB (HEHTp./CM” * C).

' 1 KaB (kuno-nektpos-BosT) - 107 3B.

L'amma-usnyyenue (y-u3iy4eHue) MpeacTaBisieT co00il AIEKTPOMArHUTHOE U3JIyYEHHUE C BBICOKOM SHEprueit
U C Majoi AMWHOW BONHBI . OHO HCIyCKAeTCs MPH SIAEPHBIX MPEBPAIICHUSX WM B3aUMOJICHCTBUU YACTHIL.
Bricokass sueprust (0,01-3M»3B) u wManas jiuHa BOJHBI OOYCIIOBIMBAET OOJBIIYI0 TPOHUKAIOIILYIO
CIOCOOHOCTh FaMMa-u3IydeHus. ['aMMa-Tydl He OTKIOHSIFOTCS B AJMIEKTPUYECKUX M MATHUTHBIX MOJSIX. DTO
M3JIydeHue 00J1aaeT MEHbBIIEH HOHU3UPYIOMIECH CITOCOOHOCTRIO, YeM anbda- U OeTa-u3ydcHue.

" Haunnas or mmmmbl BomHbsl 2-107 HM B CTOPOHY KOPOTKHX [UIMH BOJH PACIOIOKEHBI IaMMa-TydH, BO3HHKAIOLIME MPH
panMoaKTHBHOM pacliajie aToMoOB. TakuM 00pa3oM, AJIEKTPOMAarHUTHBIE M3ITyYEHHUS Pa3IMuHOTO MPOMCXOXKACHHS B 3TOH oOmacTtu
JUIMH BOJIH IIEPEKPBIBAIOTCS, U UX HA3bIBAIOT I'AMMa-U3JIy4YE€HUEM WU PEHTT€HOBCKUM U3JIy4€HUEM B 3aBUCUMOCTH OT MCTOYHHMKA.

Penmeenosckoe uznyuenue MOXET OBITh TIOTYYCHO B CIIEHUAIBHBIX PEHTTCHOBCKUX TPyOaX, B YCKOPHUTEISAX
3JIEKTPOHOB, B CpeZie, OKpY’Karollel MCTOUYHUK OeTa-u3llyueHus, U Jp. PeHTreHOBckue Jyun MpeAcTaBisIOT
co00i1 0AMH 13 BUJIOB 3JIEKTPOMAarHUTHOTO U3TyUYeHUsl. DHEprusi ero 0ObIYHO He mpesbimaer 1 MaB.

B kaudecTBe nmpuMepa Onpenenum JUIMHY BOJIHBI Y -u3inyuyeHus ¢ sHepruei 0,048 MaB.

Hcnonwiys uzBectHoe cootHomenue 1 3B = 1,602 ¢ 10" Tk, BBIPA3UM SHEPIHUIO Y-U3TyUYEHUS B IIKOYIIAX:

1,602-107" ([c)

E =0,048-107°(2B) =0,077-10" JJxc. (19.1)
1(aB)
DHeprus y-u3aydeHusl ONPeAeIIeTCs Cleayromieit hopMyoi:
E=hv= %, (19.2)

rae  — nocrosiHHast wianka (h = 6,626 + 10°* Jix-c);
V — 4acTOTa KBaHTa 3JIEKTPOMArHUTHOM SHEPTUH, TII;
¢ — ckopocTh cBeta (¢ ~ 3,00 10° m/c);
A — JUTMHA BOJIHBI, M.
_6,626-107 [owc-¢-3,00-10° m- ¢
0,077-107" ZIxc

PeHTreHoBckoe u3MyudeHHE, KaK M raMMa-u3JIy4eHHe, 00IalaeT Malloil MOHU3UPYIOLIEH CIIOCOOHOCTHIO H
0OJIBIION TTyOMHON TPOHUKHOBEHUS.

PaccMoTprM OCHOBHBIE TMOKa3aTeld W EIUHUIBI HU3MEpPEHHUs, MPUMEHSIEMbIe JUIsl XapaKTePUCTUKH
MOHM3UPYIOUMX KM3TydeHuid. Kak yxke cka3zaHo BbIlIe, IPU pacrlaje siiep aTOMOB €ro MPOAYKTHI BBUIETAIOT C
0O0JBIION CKOPOCTHIO. BeTpeuass Ha CBOEM MyTH Ty WU WHYIO TpErpaay, OHH MPOHM3BOAST B €€ BEIIECTBE
pasnuuHble U3MeHeHHs. Bo3zaelicTBue n3mydeHusi Ha BEUIECTBO OyJeT TeM Ooiblie, yeM OoJblle pacrasioB
MPOUCXOJUT B €AMHUILY BpeMeHU. [[JIsi XapaKTepUCTHKU YUCIa PACIaT0B BBOJIUTCS MOHATHE akxmuenocmu (A)
PaOaKTUBHOTO BEIIECTBA, [0/ KOTOPHIM MOHUMAIOT YHCIIO CAaMOITPOU3BOJIBHBIX SACPHBIX MpeBpalieHuii dN B
HTOM BEILIECTBE 32 MAJIbII MPOMEXYTOK BPEMEHHU df, I€JICHHOE Ha 3TOT MPOMEKYTOK BPEMEHH:

A= d—N (19.3)
dt

Enununeit w3mepenust aktuBHoctu sBisgercs Kropu (Ku), coorBercTByromas 3,7 10" SAJIEPHBIX
NpEeBpaLICHU B ceKyHAy. Takas akTMBHOCTb COOTBETCTBYET aKTHUBHOCTU | T pamus-226. I'opa3zgo pexe
HCTIONB3YETCS €MHUIIA aKTUBHOCTH Oekkepensb (bk)

1 Ku=3,7.10""Bxk.

A =0,26-107""m = 2,6HMm.
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Jnst XxapakTEepUCTUKK BO3ACHCTBUS HOHU3UPYIOIIETO HW3JYYCHHUS Ha BEIIECTBO BBEIEHO IMOHSTHUE J103bI
n3iydeHus. [lo3ou usnyuenus Ha3bIBa€TCs YaCTh SHEPTHUH, NIEPElaHHAs U3yYEHUEM BELIECTBY U IOIIONICHHAsS
uM. KonnuecTBeHHON XapaKTEpUCTUKON B3aMMOACHCTBUS MOHU3UPYIOIIETO U3TYyUYECHHS] U BEILECTBA SIBISETCS
noenoujenHas 003a usiyyenus (/]), paBHas OTHOILEHUIO CpeaHell sHepruu dE, mepelaHHOW MOHU3UPYIOIIUM
M3JTYYCHHUEM BEIECTBY B 3JIEMEHTApHOM 00BbeMe, K Macce 00Iy4eHHOTO BEIIEeCTBa B 3TOM 00beMe dm:

D= L . (19.4)
dm

[TornomenHas 103a sIBASETCA OCHOBHOM 103UMeTpruyecKor BennunHoi. B cucreme CU B kauecTBe e AMHUIIBI
noryomeHHon no3el npuHAtr rpeit (I'p). 1 I'p coorBercTByer moriomenuto B cpeaem 1 JIx sHeprum
MOHI3HPYIOLIEro U3TyYeHHUs B MACCE BEIecTBa, paBHoii 1 kr, T. e. 1 I'p = 1 Ji/kr'.

! Panee B kauecTBe €MMHMITEI TIOTJIOIIEHHOH T03BI UCTIONB30BaICA paf (pax). OH COOTBETCTBOBAJ MOTIIONICHNUIO B cpexreM 100 3pr.

/1o HEaBHEro BpEMEHHM 3a KOJIMYECTBEHHYIO XapaKTEPUCTUKY TOJIbKO PEHTTC€HOBCKOTO U FraMMa-U3JIy4eHHUs,
OCHOBaHHYIO Ha WX HOHU3HUPYIOIIEM JEHCTBUHU, MPUHUMAIIACH SKCNO3UYUOHHASL 003a X — OTHOIICHHUE TIOJTHOTO
AIIEKTPUYECKOTO 3apsiia dQ MOHOB OJHOTO 3HAKa, BOSHHKAIOIINX B MaJIOM 00BEME CYXOro BO3JyXa, K Macce
BO3/yxa dm B 3TOM o0BbeMe, T. €.

_do
X="5 (19.5)

Ennnuneit sxcrno3unronHou 103el B cucreme CU sBiisieTcst KyJIOH Ha KWJIOTpaMM (Kﬂ/Kr)l.

' BHecncTeMHOl eIMHMIEH 10361 PEHTTEHOBCKOrO M raMMa-W3JIyueHHs SBISETCS PEeHTreH (p) — 103a
U3Jy4EeHUs], IPU KOTOPOM CyMMAapHBI 3apsii MOJIOKUTEIbHBIX WM OTPULATENIHBIX HOHOB, 00pa3yIOLIUXCs B
1,293 « 10° kr BO3ayxa, paseH 0,33 - 107 KYJIOHOB. DTO COOTBETCTBYeT oOpa3zoBaHuio 2,08 e 10° nap
OJIHOBAJICHTHBIX HOHOB B | CM® BO3IyXa mpu HOpManbHbIX ycmosuax (T= 273 K, P = 1,01325 « 10° Ia) u
CBSI3aHO C 3aTpaTol 3HEpruu okono 87 « 107 [u/kr; 1P =2,58 » 10" Ka/kr = 0,88 pan.

Jl71s O1leHKH BO3MOXKHOTO yiiep0a 3I0pOBbsl MIPH XPOHUYECKOM BO3JICHCTBUU MOHU3HPYIOMIETO U3ITyYCHUS
MPOU3BOJILHOTO COCTaBa BBEACHO TOHSTHE IKEUBANEHMHOU 003bl (H). DTa BennMuMHA OMpEnemsercs Kak
MIPOM3BE/ICHNE TOTJIOMIEHHON 1036l /[ Ha cpeaHuil KodpuireHT kadectBa uznydeHus O (6e3pasMepHbIii) B
JTAHHOM TOYKE TKAHH Y€JIOBEUYECKOIO TeJa, T. €.

H=D-0Q. (19.6)
Enqununeii skBuBaneHTHOR 1036l B cucreMe CH sBiagercsa 3HB€pT2 (3B). B T1abn. 19.1 mpencramieHb

CBeZIeHHsI 0 BennuuHax koddunuenta Q.

2 CymecTByeT crnenuanbHas €AWHWIA SKBUBAJIEHTHON M03bI — OMOJOTMYECKHH 3KBHBAJCHT peHTreHa (63p). 1 6op — 310
KOJIMYECTBO JHEPIrUH JIIOOOr0 BHAA MW3JIyYSHHUs, MOTJIOIIEHHOIO B OHOJOrMYeCKOW TKaHM, OHOJIOTHYECKOe NeiCTBHE KOTOPOTO
SKBHBAJICHTHO ACUCTBHIO | paj peHTreHOBCKOTO MM ramMmma-u3inydenus; 1 38 = 100 63p.

Ta6nuna 19.1. 3Havenns Q LI PasIMYHbIX
BHJIOB "3J[y'~lelﬂflﬂ

Bud uznyvenus é
PeHTreHOBCKOE M3NyYEHHE 1
DNEeKTPOHBI ¥ MO3UTPOHEI, OeTa-N3ydyeHue 1
IIpoToHs! ¢ aHeprueit MeHblle 10 MaB ; 10
HeiirpoHs ¢ 3Heprueit MeHbile 20 MaB . 3
Heiitponsl ¢ aHeprueii 0,1—10 MsB 10
Anbda-u3nyyeHHe ¢ sHeprueit MeHoiie 10 MaB 20
Taxesbie spa OTAAYH 20

CymecTByeT emie OJHAa XapaKTEpPUCTUKA HWOHU3HPYIOMIETO U3IYYEHUS — MowHocmb 0036l X

(COOTBETCTBEHHO  TMOTJIOMICHHOW, ASKCIO3UIIMOHHOM WM JKBHBAJICHTHOM), TpEACTaBIsoNias coOoi
MIpUpAICHUE J03bI 32 MaJblii MPOMEKYTOK BPEMEHH dx, JEIIEHHOE Ha 3TOT MPOMEXKYTOK df. Tak, MOIIHOCTH
AKCTIO3UITMOHHON 110361 ( X wmm W, Kn/kr-c) coctaBur:

xow=% (19.7)
dt
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AHAJOTUYHO PACCYMTHIBAIOT MOIIHOCTH moriomeHHo (I'p/c) unm sxkBUBaneHTHOH (3B/C) 103.

buosiornyeckoe 1eicTBUE paCCMOTPEHHBIX U3TyYEHUN HA OPTaHU3M YEJIOBEKA Pa3IMYHO.

Anbda-gacTuripl, IpoxoJas Yepe3 BEIIECTBO M CTAIKHMBAsACh C aTOMAaMH, MOHU3UPYIOT (3apspKaloT) HX,
BbIOMBAsl ANEKTPOHBL. B penkux ciayyasx 3TH YacTHUIlbl MOIVIOIIAIOTCS SApaMH aTOMOB, MEpPEBOAS UX B
COCTOSTHUE ¢ Oonblneil »Heprueil. OTa U30BITOYHAS DHEPTUsi CIOCOOCTBYET MPOTEKAHHWIO PA3ITUYHBIX
XUMHUYECKHX pEaKIHil, KoTopble 0e3 00SydeHus He UAYT WIM UAYT OY€Hb MeIJIEHHO. AJbda-u3iydeHue
MPOU3BOJUT CUIBHOE JCHCTBHE HA OPTaHUYECKUE BEIIECTBA, M3 KOTOPHIX COCTOUT YEIOBEUYECKUU OpraHu3M
(kupbl, Oenku w yrieBonbl). Ha cinm3ucThix 00070YKaxX ATO M3Iy4YeHHE BBI3BIBACT OKOTH W JApyrUe
BOCHAJIUTEIHHBIE TIPOIIECCHI.

[Tong neiictBueM OeTa-U3Ty4YCHHH NPOUCXOAUT paauoin3 (pa3joKeHHWe) BOJbI, COIEpIKalleics B
OMOJIOTHYECKUX TKaHiIX, ¢ 00pa3oBaHMEM BOJOPOJA, KHCIOpoaa, mepokcuaa Bogopona HO,, 3apsmkeHHBIX

gactuy (noHoB) OH™ u HO,. IlpoaykTsl pas3ioxkeHus: BOJbl 00NaJalOT OKUCIUTEIbHBIMU CBOMCTBAMHU U

BBI3BIBAIOT pPa3pylLIeHHE MHOTMX OpPraHMYECKHUX BEIIECTB, W3 KOTOPHIX COCTOAT TKAHU YEJIOBEYECKOTO
Oprasusma.

JleiicTBre raMMa- ¥ PEHTIE€HOBCKOI'O H3JIy4eHUH Ha OHOJOrMYecKHe TKaHH OOYCJIOBJIEHO B OCHOBHOM
00pa3yIoUIMMHUCS CBOOOAHBIMM 3JIEKTpOHaMU. HeHTpoHbI, MpoXons uepe3 BEIIeCTBO, MPOU3BOIAT B HEM
Han0oJee CUIbHbIE U3MEHEHHUS M0 CPAaBHEHUIO C IPYTUMHU HOHU3UPYIOIIUMHU U3TyYEHUSIMU.

Taxum 06pa3zom, OHOTOrHYECcKOe ACHCTBUE HOHU3UPYIOIINX U3TyUYEHHH CBOJUTCS K U3MEHEHHIO CTPYKTYPBI
WIHM Pa3pyLICHUIO Pa3IMYHbIX OPraHUYEeCKUX, BEUIECTB (MOJIEKYJ), U3 KOTOPHIX COCTOMT OPTraHU3M YEJIOBEKaA.
TO NPUBOAUT K HAPYLICHUIO OMOXHMHUYECKHX MPOLECCOB, POTEKAIONMMX B KICTKAX, MIH JaXe K UX rHbemn

B PC3YyJIbTATC YCTO MPOUCXOAUT IMMOPAKCHUEC OpraHrU3Ma B LICJIOM.

" Buonorudeckoe neficTBHE HOHM3MPYIONMMX M3Ty4eHHH 3aBUCHT OT YHCiIa 0OPa30BABIINXCS TIap HOHOB, KOTOPOE OTPEIENIeTcs
MOTJIOLLEHHON SHEPTUEN U3ITyUYEHHUS.

Paznuyaror BHelmHee W BHyTpeHHee oOnydeHue opraHuzMa. I[lon BHem HUM OOJNydYeHUEM
NOHMMAIOT BO3JEHCTBHE HA OpPraHM3M HOHM3MPYIOUIMX H3JyYEHUH OT BHEIIHUX [0 OTHOIIEHHIO K HEMY
UCTOYHUKOB. BHyTpeHHee o0ONyudeHHUE OCyIECTBISETCS pPaJlOaKTUBHBIMU  BELIECTBAMH,
MOMNAaBIUIMMU BHYTPb OpTraHM3Ma YE€pe3 JbIXaTeJIbHbIE OpPraHbl, KEIYJOUYHO-KUIIECYHBIM TPaKT WM dYepe3
KOKHbIE€ TIOKPOBBL. VICTOUHMKM BHEUIHETO HM3ITy4YeHHs] — KOCMHYECKHE JYy4Yd, €CTECTBEHHBIE PaJlOaKTUBHBIC
UCTOYHUKH, HaXoJsamuecs B atMocdepe, BoJie, TOYBe, MPOAYKTaX MUTAHUS U Ap., ICTOYHUKHU anbda-, OeTa-,
raMma-, peHTT€HOBCKOTO U HEHUTPOHHOr0 M3JIy4YeHM, HUCIOJIb3yeMble B TE€XHHUKE M MEAMIIMHE, YCKOPUTEIH
3apsHKCHHBIX YaCTHI, IICPHBIC PEAKTOPHI (B TOM YKCIIEC U aBAPHH HA SACPHBIX PEAKTOPax) U psij IPYTHUX.

PannoakTuBHBIE BelleCTBa, BBI3BIBAIOIIME BHYTPEHHEE OOJydeHHE OpraHu3Ma, IOMajaloT B HEro mpu
npueMe MUIlK, KypPeHUU, MUThE 3arpsi3HeHHOM Bojbl. [locTyruieHre paioakTUBHBIX BEUIECTB B YEIOBEUECKUI
OpraHM3M Yepe3 KOKy MPOUCXOAUT B PEIKUX Caydasx (eciau Ko)kKa MMEET MOBPEKICHUS WIH OTKPBITHIE PAHBbI).
BuyTpennee o0mydeHue opraHusma JUIMTCS 10 TeX MOp, OKa PaJlioaKTHBHOE BEIIECTBO HE PACIIAAETCS MU HE
OyJZleT BBIBEJICHO M3 OpraHU3Ma B pe3yJibTaTe MpoIeccoB PU3HOIOTHIECKOro oOMeHa. BHyTpeHHee 00irydueHune
OMACHO TEM, 4YTO BBI3BIBAET JJINTEIBHO HE3AXXHUBAIOLIME $A3Bbl Pa3jIMYHBIX OpPraHOB U 3JI0KauYE€CTBEHHBIE
OITyXOJIH.

[Ipu pabGore C paaMOAKTHBHBIMHM BEUIECTBAMHU 3HAUYUTENBHOMY OOJNYUYCHHMIO IOJBEPraloTCsl pYyKH
oneparopoB. [log AeiiCTBHEM HMOHU3HMPYIOMINX H3TYyUYCHWH pPa3BUBACTCS XPOHUUYECKOE WU OCTpoe (JIydeBOM
0JKOT') MOPAKEHUE KOXKU pyK. XPOHMUECKOE MOPAKEHUE XAPAKTEPU3YETCS CYXOCThIO KOXKH, MOSBIEHUEM Ha
HeH TpelIrH, U3bsI3BICHUEM U IPYTUMU cuMnToMaMu. [Ipu ocTpom nopakeHnu KUCTel pyK BOSHUKAIOT OTEKH,
OMEpTBJICHHE TKaHEH, $3BbI, Ha MecTe OOpa30BaHUS KOTOPHIX BO3MOXKHO PA3BUTHE 3JI0KAYECTBEHHBIX
OIYyXOJICH.

[lon BIMAHWMEM HMOHM3HPYIOIIMX HW3IYYCHHUH Yy 4YeJIOBEKa BO3HHKAeT JydeBas Ooie3Hb. Paznuuaior Tpu
CTEIEeHU ee: TiepBas (JieTkas), BTopas U TPEThs (TsDKeas).

CumnTomMamu JydyeBOW OOJIE3HM MEPBOM CTEMEHH SIBIISIOTCS CAOOCTh, TOJIOBHBIE 0OOJIM, HApYIICHHE CHA U
anmeTuTa, KOTOpble YCHJIMBAIOTCA Ha BTOpOM cTaauu 3a0oieBaHMs, HO K HHUM JOMOJHUTEIHHO
MIPUCOCTUHSIOTCS HApYIICHUS B JESITEIbHOCTH CEPACYHO-COCYUCTON CUCTEMBI, U3MEHSAETCSI OOMEH BELECTB U
COCTaB KpOBHU, MPOUCXOJUT PACCTPOMCTBO TNHILEBAPUTENbHBIX opraHoB. Ha Tperseilt crtaauu Oosie3HH
HAOJIOAAI0TCS KPOBOMBIHMSHUA M BBINAJACHUE BOJIOC, HAPYIIAETCS MAEATENbHOCTb IIEHTPAJIbHON HEPBHOM
CUCTEMBI U TOJIOBBIX XkeJse3. Y JoJiel, MepeHecInX Jy4YeByo 00Je3Hb, MOBBIIIAETCS BEPOSTHOCTh PA3BUTHUS
3JI0KAaYECTBEHHBIX OIMYXOJeH U 3a00JeBaHUll KPOBETBOPHBIX OpraHoB. JlyueBas 00ye3Hb B OCTPOU (TsDKENOiN)
(dbopMe pazBuBaeTcs B pe3ysibTaTe OOJyuYeHHUs OopraHu3Ma OOJBIIMMH J103aMU MOHU3UPYIOIIMX H3IY4YEHHH 3a
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KOPOTKHMI NMPOMEXYTOK BpeMeHU. OnacHO BO3/EHCTBHE HAa OpraHU3M 4YeJIOBE€Ka U MajiblX 103 pajualiu, TaKk
KaKk IpU 3TOM MOIYT HPOM3OWTH HapyllEHUE HACIEICTBEHHONM HH(POpMALUU YeJIOBEYECKOro OpraHu3Mma,
BOSHHKHYTh MyTAIH .

I
MyTaI_[I/IH — PE3KOEC HACIEACTBEHHOEC N3MECHEHUE OPraHu3MOB, MEHAIOMICEC NX OCHOBHBIC ITPU3HAKH.

HwxHuil ypoBeHb pa3BuThs Jerkoil (Gopmbl JTydeBOil OONIE3HM BO3HHMKAeT IMPU IKBUBAJICHTHOW J03€
o0yueHus npubmusnuTenbHo 1 3B, Tspkenas Gopma ydeBoid 601€3HU, TPH KOTOPO TOrHOaeT MOJIOBHHA BCEX
OOJy4eHHBIX, HACTyMaeT MNpU JKBUBaNEHTHOW go3e oOmyueHus 4,5 3B. 100%-Hbli cMepTeIbHBIA HCXOA
Jy4eBoil 00JIE3HH COOTBETCTBYET SKBUBAJIEHTHOM 103€ oOmydenus 5,5—-7,0 3B.

B Hacrosee Bpems pazpaboTaH psja XMMHUYECKHUX IMPenapaTroB (IPOTEKTOPOB), CYLIECTBEHHO CHHKAIOIINUX
HeraTUBHBIN 3 (PEeKT BO3ACHCTBUS HOHU3UPYIOIIETO H3IyUYeHHsI Ha OPTaHU3M YeJIOBEKa.

B Poccuu mpenenbHO OMYyCTHUMbIE YPOBHU HOHHU3HPYIOMIETO OONYy4YeHHS W MPUHIUIBI pagualliOHHON
O0e3omacHOCTH perimameHTupyrotcss «Hopmamu paamanmonnont Oe3omacHoctu» HPB-76, «OcHoBHBIMEU
CaHMTapHBIMU MIPAaBUIAMU PaOOTHI C PaIMOAKTUBHBIMU BEIIECTBAMH U JPYTUMHU UCTOUHUKAMHU HOHU3HPYIOIIUX
m3nydenuity OCII72-80. B cOOTBeTCTBMM C OSTHMH HOPMATHBHBIMH JOKYMEHTAaMH HOPMBI OOJIyYCHHUS
YCTaHOBJIEHBI AJIS CIIEIYIOIINX TPEX KaTETOpUI JIMIL:

" Kareropuss A — TMEPCOHAJ, MOCTOSHHO WJIM BPEMEHHO pabOoTaloUIMii ¢ MCTOYHUKAMH HOHU3UPYIOMINX

U3y 4ECHHUI;
» kareropus b — orpaHnmueHHAs 4aCTh HACEIICHUS, KOTOPAs 0 YCIOBUSAM pa3MeIleHus] pabouux MecT MU
0 YCJIOBUSIM MPOKUBAHUS MOXKET MOABEPraThCs BO3ACHCTBUIO HCTOYHUKOB U3ITyUEHUS;

= xareropus B — HaceneHue cTpaHbl, pecyOIuKy, Kpas U 00J1acTy.

Jns nun kaTeropud A OCHOBHBIM JI030BBIM TPENEIOM SIBISCTCS UHOUBUOYANbHAS IKBUBATEHMHAS 003a
BHEWIHe20 U 6HYMPeHHe20 u3nydenus 3a 200 (3B/TOJ) B 3aBHCHMOCTH OT PaaUOYYBCTBUTEIHLHOCTH OPraHOB
(kpuTHYecKue opraHbl). 1o npeaensHo aomyctumas gosa (I11J]) — nHanbonbliee 3HaYeHHE MHIUBULYaIbHON
SKBHMBAJIEHTHOM J03bl 3a I0Ji, KOTOPOE MpPU PAaBHOMEPHOM BO3JeHCTBUU B TeueHHe 50 JieT He BHI30BET B
COCTOSIHUH 3/10pOBbsI IEPCOHAIA HEOIArONMPUATHBIX U3MEHEHUH, 00HApy)KUBAEMbIX COBPEMEHHBIMH METOJAMH.

Jlng nepconana kaTeropun A MHAMBUAYaIbHasl SKBUBaJIEHTHAs 1103a (H, 3B), HAKOIUIEHHAsl B KPUTUYECKOM
opraHe 3a Bpems I (JileT) ¢ Hayana npodecCHOHaIbHOW pPabOThl, HE MJOJDKHA IPEBBINIATh 3HAUYCHUS,
onpeaensemoro 1o ¢popmyie: H==I/[/] - T.

Kpome Toro, no3a, HakomienHas k 30 rogam, He 1omkHa npesbimath 12 TTI/1.

Jus xareropun b ycranosnen npexen mossl 3a rog (I1J], 3s/roxn), moa KOTOphIM MOHUMAIOT HAWOOJbIIEE
CpelHee 3HaUYE€HUE MHIMBUIYaJbHOW 3KBUBAJICHTHOM 103bl 3 KaJCHAAPHBIN IO/l y KPUTUUECKON TPYIIIbI JIMIL,
IIpY KOTOPOM paBHOMEpHOE o0iydeHune B TeueHue 70 JeT He MOXKET BbI3BaTh B COCTOSIHUM 3/10pPOBbS
HEeOJIaronpusATHBIX HM3MEHEHUH, OOHApY>KMBaeMbIX COBPEMEHHbIMH MeTojgamu B Tabn. 19.2 npuseneHsl
OCHOBHBIE  JIO30BBIE  TIpeleibl  BHEIIHETO M  BHYTPEHHET0  OONydeHWd B  3aBHCHMOCTH  OT
PaarovdyBCTBUTEILHOCTH OPIaHOB.

19.2. 3ammuTa oT AelicTBUSA NOHU3UPYIOLIUX U3TyYeHUl

OcCHOBHbIE MPUHLUIBI PaJUAllMOHHON O€30MacHOCTH 3aKJIIOYAIOTCS B HENPEBBIIIEHUH YCTaHOBJIEHHOTO
OCHOBHOT'O JI030BOTO IpeJeia, UCKJIIOYEHUH BCAKOTO HEOOOCHOBAaHHOTO OONyYeHHMS W CHUKEHHH O3B
U3JTY4YEHHUs JI0 BO3MOXHO HU3KOro YpoBHs. C IENbI0 pealn3aluy 3TUX NMPUHLIUIIOB Ha MPAKTUKE 005S3aTEeNIbHO
KOHTPOJIMPYIOTCSI 103bl OOJy4Y€HUs, MMOJyYEHHbIE MEPCOHAIOM IpU paboTe ¢ MCTOYHUKAMH HOHU3UPYIOLIUX
U3Iy4YeHUH, paboTa MPOBOIUTCS B CHENMAIbHO OOOpPYNOBAHHBIX IOMELICHUSAX, HCIOJB3YyeTCS 3alluTa
PAacCTOSTHUEM M BPEMEHEM, ITPUMEHSIOTCS PA3JIMYHBIE CPEICTBA KOJJIEKTUBHOW U MHMBH1yaJIbHOU 3aIUTHI.
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Taonuua 19.2. OcHoBHbIE 3HAYEHHS JO30BLIX MPEAEJIOB
BHELIHEr0 ¥ BHYTPeHHero o0JyyeHmi

Ipynna Opeanbt u mxanu I Ons T 0nsn
Kpumuye- ¥eA08e4eCK020 OP2AHUIMA Kamezopuu | xamezopuu
cKux A, 3¢/200 K, 38/200
opeanos
1 Bce Teno, roHanbl (IOJIOBBIE OpraHbl),
KpacHbIH KOCTHBIA MO3r 0,05 0,005
2 Jhoboit oTHENbHBIN OpraH, KpoMe ro-

HaJl, KpaCHOr0 KOCTHOIO MO3ra, KOCT-
HOHM TKaHH, IIMTOBUIOHOM Xesie3bl, KO- ;
XU, KUCTEel, Mpearieynii, TOAbDKEeK H

cTon 0,15 0,015
3 KocTHasi TKaHb, IATOBMIOHAsA XeJie3a,

KOXHBII fIOKPOB, KHCTH, IPEATIIEYbS,

JIOALIKKHM H CTOITbI 0,30 0,03

g onpeneneHus UHAMBUAYATIbHBIX /103 OOJTyUYEHHs MEepcoHala HEOOXOAMMO CUCTEMAaTHYECKU MPOBOAMTH
panuanvoHHbI  (JO3UMETPUYECKH) KOHTPOJIb, OOBEM KOTOPOTO 3aBUCUT OT Xapakrepa paboThl C
PaauoOaKTUBHBIMU BenlecTBaMu. KaxaoMmy orepaTopy, MMEKOIIEMY KOHTAaKT C MCTOYHMKAMU HMOHHU3UPYIOIIHUX
U3JIy4eHUH, BBIIACTCS WHIUBUIYaJIbHBIN ;[oz.I/IMGTpl JUISL KOHTPOJIS TOJy4EHHOW J03bl FaMMa-H3JIyyeHui. B
MTOMENIEHUSX, TJI€ TPOBOAUTCS pabdoTa C PaJMOAKTHBHBIMHU BEIIECTBAMHU, HEOOXOAMMO 00ECIeunTh U OOIIUi
KOHTPOJIb 32 HHTEHCUBHOCTBIO Pa3IMYHBIX BHJIOB U3TYUYCHHUH. DT MOMEIIEHUS JOKHBI OBITh U30JHUPOBAHBI OT
MPOYMX MOMEIIEHUH, OCHAIIEHbI CUCTEMOM MPUTOYHO-BHITSHKHON BEHTHIIALIMK C KPAaTHOCTBHIO BO3AYyX00OMeHa
He MeHee mATH. OKpacka CT€H, MOTOJKAa M JABEpPed B JTHX MOMEIICHUAX, a TAaKXKe YCTPOWCTBO IMoOJja
BBINIOJIHSIOTCS TakKUM 00pa3oM, uTOObl HUCKJIIOYUTh HAKOIUIEHHWE pPAaJMOAKTUBHOM TbUIM U  K30exaThb
MOTJIOIICHUST PAIMOAKTUBHBIX a3p030JIeH, MapoB U KUAKOCTEH OTIETOYHBIMU Marepuaiamu (OKpacka CTEH,
IBEpEd M B HEKOTOPBIX CIydyasx IOTOJIKOB JIOJDKHA NIPOU3BOAMTHCS MACISAHBIMA KpacKamH, IOJIbI
MOKPBIBAIOTCSI MaTepHallaMH, HE BIUTHIBAIOIIUMH SKHJIKOCTH, — JIMHOJIEYMOM, MOJHUXJIOPBUHUIOBBIM
IlacTUKaToM H Jp.). Bce cTpouTenbHble KOHCTPYKIMHM B TOMELIEHHUSX, TJ€ MPOBOIUTCS padbora cC
PaIMOAKTUBHBIMU BEIIECTBAMU, HE JOKHBI UMETh TPEHIMH W HECIUIONIHOCTEH; YTIibl 3aKPYIJISIIOT ISl TOTO,
YTOOBI HE JOMYCTUTh CKOIUICHHSI B HUX PAaJMOAKTUBHOW MBLIM U 00Jer4yuTh yoopky. He MeHee ogHoro pasa B
MeCSIl MPOBOJIAT TeHEPATBHYI0 YOOPKY MOMEIIEHUH ¢ 00s3aTeTbHBIM MBIThEM TOpsiYel MBLIILHOW BOJIOM CTEH,
OKOH, JBepel, Mmebenu u 00opyaoBanus. TeKyias BIakHas yOOopKa MOMEIISHH MPOBOIUTCS €KEAHEBHO.

'V CTpoiicTBO 103UMETPOB OMHUCAHO HIKE.

Jlns ymeHbllieHus: 00IydeHHsl IepcoHana Bce paboThl ¢ ATUMH MCTOYHUKAMU MPOBOJAST C MCIIOIb30BAHUEM
JUTMHHBIX 3aXBAaTOB WJIM JeprKaTesiell. 3alura BpeMeHeM 3aKII04aeTCsl B TOM, 4TO paboTy ¢ pajiiOaKTUBHBIMH
MCTOYHUKAMHU TMPOBOMSAT 32 TaKOW MEpPHOJ BPEMEHM, YTOOBI J03a OOJIy4EeHHUs, MOJyYeHHAas MEPCOHAIOM, He
IIpeBbILIAJIa IPEIEIbHO AOIYCTUMOIO YPOBHS.

Konnexmusnwvle cpedcmea 3awumosl OT HOHU3UPYIOMKX H3aydeHnud pernameHTupyrotces [OCTom 12.4.120-
83 «CpezacTBa KOJUIEKTUBHON 3aIMTHI OT MOHU3UPYIOIMX H3nyueHuid. O0mue TpedoBanus». B cooTBeTcTBUM
C O3TUM HOPMATHUBHBIM JOKYMEHTOM OCHOBHBIMH CpEACTBAMH 3alllUThl SIBISIOTCA CTAallMOHApHbBIE H
NEPeBIKHBIC 3alllUTHBIE HKPaHbl, KOHTEHHEpPHl IS TPAHCHOPTUPOBAHUS M XPAaHEHHS MCTOYHHKOB
MOHM3UPYIOLIMX W3Iy4YeHUH, a Takke g cOopa M TPAHCHOPTHPOBKU PAJMOAKTUBHBIX OTXOJIOB, 3aIIUTHBIC
ceiibr 1 GOKCHI U JIp.

CranuoHapHble U MepeABUKHbBIE 3aIIUTHBIE SKPaHbl MIPEeIHA3HAYEHBI JJI1 CHIDKEHUS YPOBHS M3JTy4YCHHs Ha
paboueM MmecTe 10 IOMyCTHMMOH BenuuuHbL. Eciau paboTy ¢ HMCTOYHMKAMM WOHU3HUPYIOUIMX HU3ITyYESHUH
MPOBOASAT B CIIELMAIbHOM MOMEUIEHHH — paboyeil kamepe, TO dKpaHaMU CIy’KaT €€ CTEHbI, MO0J U MOTOJOK,
M3rOTOBJIEHHBIE W3 3allUTHBIX MaTepuasoB. Takue 3KpaHbl HOCAT Ha3BaHME CTAallMOHApHBIX. [ ycTpoiicTBa
MepeIBUKHBIX SKPAHOB UCTIOIB3YIOT PAa3IMYHbIE IIUTHI, MOTJIOMIAIONINE WU OCTIa0SIONINe U3ITyYeHHUE.

OKpaHbl M3rOTaBIMBAIOT U3 Pa3jIMUHBIX MaTepuanoB. VX TOJIIMHA 3aBUCUT OT BUIA HOHU3HUPYIOIIETO
W3JIy4YeHUs, CBOMCTB 3aIlIUTHOTO MaTepraja U HeoOX0AMMOM KpaTHOCTH ocinabienus u3nydeHus k. Benmnuuna k
MIOKa3bIBAET, BO CKOJIBKO pa3 HEOOXOJMMO MOHU3UTH SHEPreTUYECKHE MOoKa3aTeld W3Ty4deHHs (MOIIHOCThH
9KCIIO3UIIMOHHOM J103bl, MOTJIOUIEHHYIO /103y, INIOTHOCTh OTOKA YaCTHIL U JIP.), YTOOBI MOIYYHUTh IOy CTUMBIE
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3HAUEHUS MEPEUUCIICHHbIX XapakTepucTuk. Hampumep, Ui ciydas MOIJIOIIEHHOW [103bl k& BbIpa)aeTcs
CJIEIYIOIIUM 00pa3oM:

k=— (19.8)

rae D — MOIIHOCTb MOTJIOIIEHHON 1036l
Dy— nonycTuMBbIid yPOBEHb MOTVIOIEHHOMN J03BI.

JUis coopyKeHUsl CTAllMOHApHBIX CPEACTB 3aLIUTHl CTEH, MEPEKPHITUM, MOTOJKOB U T. J. MCIOIB3YIOT
Kuprud, 6eToH, 0apuTOOETOH U OAPUTOBYIO IITYKATYPKY (B MX COCTaB BXOIUT cyibdar O6apust — BaSO,). Otu
MaTepHualibl Ha/IeXKHO 3alIUIIAI0T IEePCOHAN OT BO3JEHCTBUS raMMa- U PEHTT€HOBCKOTO M3JTyUeHHS.

Jnist co3maHus epeIBIKHBIX SKPAHOB UCTIONB3YIOT PA3JIMYHbIE MaTepUaNbl. 3aluTa OT aub(a-u3TydeHHs
JOCTUTaeTcss MPUMEHEHMEM 53KPaHOB K3 OOBIYHOIO WJIM OPraHUYeCKOro CTEKIa TOJIIMHOW HECKOJIBbKO
MHJUTAMETPOB. JOCTaTOYHOM 3alMTOM OT 3TOrO BHJIA W3JIYYEHHS SBIAETCS CJIOM BO3QyXa B HECKOJBKO
caHTuMeTpoB. [l 3amuThl OT O€Ta-M3JIyd4eHUs] SKpaHbl HM3TOTABIMBAIOT W3 ATOMUHMS MM IIACTMACCHI
(opranmdeckoe crekiio). OT ramMMa- ¥ PEHTTEHOBCKOTO HM3ITy4YeHHs 3()PEKTUBHO 3aIMUIIAIOT CBUHEI, CTalb,
BOJIb()paMoOBbIe CIUIaBbl. CMOTPOBBIE CHUCTEMbI M3rOTABIMBAIOT U3 CHEIMAJIbHBIX MPO3PAuyHBIX MaTEepHAIIOB,
HamnpuMep, CBUHIIOBOTO cTekia. OT HEMTPOHHOTO M3ITyYeHUs 3alUIIAI0T MaTepUalbl, COJepPKAIIIe B COCTaBe
BOojopon (Boja, mapaduH), a Takxke OepwuMid, rpadur, coenuHeHus Oopa W T.A. BeToH Takke MOKHO
WCTIOJB30BATH JIJIS 3AIUTH OT HEUTPOHOB.

3amuTHbIe ce(bl MPUMEHSIOTCS JUIsl XpaHEeHUs UCTOYHUKOB ramma-u3inydeHus. OHU M3rOTaBIUBAIOTCS U3
CBHUHIIA U CTaJIH.

Jlnist paboThl ¢ palMOaKTUBHBIMU BeIIECTBAMH, 00JIaal0IMMU, alb(pa- U 0eTa-aKTUBHOCTHIO, UCIIOIb3YIOT
3alIUTHBIC IEPYATOUHBIE OOKCHI.

3amUTHRIE KOHTEHHEpPHl W COOPHMKM ISl PaJUOAKTUBHBIX OTXOJOB H3TOTABIMBAIOTCA M3 TEX Ke
MaTEepPHAIOB, YTO M SKPAHBI — OPTAaHMYECKOTO CTEKJIA, CTAJIM, CBHHIIA H JIP.

IIpy mpoBeAeHMH pPaboOT ¢ HMCTOYHMKAME HMOHH3MPYIOIIMX W3Iy4eHHWH ONacHas 30Ha' JOMKHA OBITh
OrpaHUYEHA NMPEeAyNPEeKJAOIIMMI HAITUCSIMH.

' OmacHasi 30Ha — 3TO NPOCTPAHCTBO, B KOTOPOM BO3MOXHO BO3/EHCTBHE HA PAaGOTAIOMIEr0 OMACHOrO H
(W) BpeIHOTO MPOU3BOICTBEHHBIX (DaKTOPOB (B JAHHOM CITy4ae — HOHU3UPYIOIINX U3ITyUCHUH ).

[Tpuniun nefictBus nNpuOOPOB, MpeIHA3HAYEHHBIX JIJIs KOHTPOJISI 3@ IEPCOHANIOM, KOTOPBIHA MOJBEPraeTcs
BO3/ICHCTBUIO HMOHU3UPYIOUIMX M3JIy4YE€HUIH, OCHOBAaH Ha pa3nu4HbIX J(¢eKTax, BO3HHUKAIOIUX IPH
B3aUMOJICHCTBUM JTUX M3JIydeHUH ¢ BemecTBOM. OCHOBHBIE METOAbI OOHApyX EeHHUS U H3MEpPEHHs
pPalMOaKTUBHOCTH — WOHM3ALMA Ta3a, CHUHTWUIIHOHHBIE M (QoToxuMmuyeckue Metonsl. Hambomnee wacto
UCIOJb3YETCs] MOHU3ALMOHHBIA METOJl, OCHOBAaHHBI HAa HW3MEPEHUHU CTENEHU HOHU3ALMM CPEAbl, uepes3
KOTOPYIO IPOIIJIO U3JTyYEHHE.

Cyunmunnayuonnvie MemoObl PETUCTPALMM H3IYYEHMH OCHOBaHbBI Ha CIOCOOHOCTH HEKOTOPBIX
MaTepUalIOB, IOIJIOMIAs JHEPrHI0 HOHM3HMPYIOIIEr0 M3JIy4eHUs, IPEBpallaTh €€ B CBETOBOE WU3JIy4CHHUE.
[IpumepoM Takoro marepuansa MOXKET CIyXkuTh cyinbpun muHKa (ZnS). CUUHTHIUIAIMOHHBIA CUETYHUK
MPECTaBIsET co00M (POTOIIEKTPOHHYIO TPYOKY C OKOILIKOM, IOKPBITBIM Cyib(uaoM 1uHka. Ilpu nonananuu
BHYTpPb 3TOM TpyOKM M3IIy4eHHs BO3HMKAET cjlabasi BCIBILIKA CBETA, KOTOpas NMPUBOAUT K BOZHUKHOBEHUIO B
(OTO3IEKTPOHHOM  TpyOKEe HUMIYJbCOB 3JEKTPUYECKOTO TOKA. OTH HMIYJbChl YCHIMBAIOTCI U
MOJICYUTBIBAIOTCSL.

domoxumuyeckue memoosl, WIN METObl aBTOpaauorpaduu, OCHOBaHbl Ha BO3ACUCTBUHU PaAMOAKTUBHOIO
oOpasma Ha cioi (OTOIMYJIBCHH, COAEPKAIIUM TraJoreHuIbl cepedpa. YpOoBeHb pajinOaKTUBHOCTH 0Opasia
OLICHMBAIOT I10CJIE MIPOSIBJICHUS TUICHKH.

Cy1iecTBYIOT U JpyTrH€ METO/Ibl ONpEAEICHUS HOHU3UPYIOUINX U3TyUYEeHUH, HalpuMep KalopUMETPUUECKHE,
KOTOpbIE€ OCHOBaHbI HAa M3MEPEHHM KOJMYECTBA TEIUIA, BBIAEISAIOIIErOCS MPH B3aUMOJEHCTBUM M3IIy4EHHUS C
HOMIOIIAIOIIMM BEIECTBOM.

[TpuGopsl  AO3UMETPUUECKOTO KOHTPOJIS [JENATCS Ha JBE TPYIIBL JO3UMETpPbI, HCHOJIb3yEeMbIe [UIs
KOJIMYECTBEHHOTO MU3MEPEHMSI MOILHOCTH J103bl, U PaJAMOMETPbI WIM UHAMKATOPBI U3IYUYEHUsI, IPUMEHSEMbIE
JUIs1 OBICTPOrO OOHAPY’KEHHs! PaIMOAKTUBHBIX 3arpsI3HEHUH.

N3 oredecTBeHHBIX TPUOOPOB MPUMEHSIOTCS, Hanpumep, no3uMerpsl Mapok JIPI'3-04 u JIKC-04. [lepBsiii
UCIIOJIb3YETCSl AJI1 U3MEPEHUS TaMMa- U PEHTI€HOBCKOIO M3iydeHus B auanasoHe sHeprui 0,03-3,0 M»>B.
[Hlkana mpubopa mporpajayupoBaHa B MHUKpopeHTreH/cexyHnay (MkP/c). Bropoi mpubop ucmosib3yercs s
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u3MepeHusi raMMma- U Oera-u3inydeHusl B 3HeprermdyeckoMm auanazone 0,5— 3,0 M»sB, a Taxke HEHTPOHHOTrO
u3Iy4deHus: (KecTKHe U TeruloBble HeHTpoHbl). [llkana mpubopa nporpagyupoBaHa B MUJUIMPEHTI€HAX B 4ac
(MP/4). TIpOMBIIUIEHOCTh BBITYCKAE€T TAaKXKe OBITOBBIC JO3UMETPHI, NpPEAHA3HAYCHHBbIC [UIS HacCelCHHUs,
Hanpumep, ObIToBOW Jo3umerp «Macrep-1» (mpenHa3HaueH U1 U3MEPEHUs J03bl raMMa-u3IydeHus),
nozumetp-paguomerp O6brtoBoit AHPU-01 («CocHay).

K cpencrBaM MHIMBUAYaTbHON 3aIIUTHl OT MOHU3UPYIOIUX U3IyYEHUH OTHOCUTCS CIIELOJEXK]Ia — XalaThl,
KOMOWHE30HbI, IOJyKOMOMHE30Hbl W INANOYKH, H3TOTOBJICHHBIE U3 XJomyaroOymakHoW TkaHH. [lpu
3HAYUTEIBHOM 3arpsA3HEHUH MTPOU3BOACTBEHHOIO MMOMEILEHHS PAIUOAKTUBHBIMU BEILIECTBAMU HA CIELIOACHKILY
U3 TKaHW JOTOJIHUTEIHHO HAJEBAIOT IJICHOYHYIO OEXKAY (HapyKaBHUKH, Oproku, (apTyk, xamar u T.1.),
W3rOTOBJICHHYI0 U3 IulacTMKa. Kak yke cka3aHO BbIlIe, M 3alIUTBl PYK CIEAyeT HCHOIb30BaTh
IIPOCBUHLIOBAaHHBIE PE3UHOBBIE MIEPYATKH.

B tex cimyuasx, korja npuxoauTcs padoTaTh B YCIOBUAX 3HAUYUTEIBHOIO PAIUALIMOHHOTO 3arpsi3HEHUs], JUIs
3alIUThI IEPCOHAJA UCTIONB3YIOT ITHEBMOKOCTIOMBI (CKa(aHIpbl) U3 IJIACTMACCOBBIX MAaTEPHUAJIOB C MOITYBOM
[0 TMOKMM IIUTAaHI'aM BO3/yXa WM CHA0)KEHHbIE KUCIOPOAHBIM anmaparoM. s mojaaep kaHusi HOPMAJIbHBIX
TeMIIepaTypHbIX YCIOBUHM B cKa(aHIpe pacxoa BO3ayXxa J0JKeH cocTaBisaTh 150-200 n/mMuH.

JUIs 3aIIUTBl OPTaHOB 3pEHMSI OT U3IYUYEHUs IPUMEHSIOT OUKU CO CTEKJIaMH, COJACPXKALIUMHU CIelHalbHbIE
no6asku (pocdar Bombdpama WM CBUHEIN), a MU paboTe ¢ MUCTOUYHWUKAMHU alb(da- u Oera-u3mydeHUi riaza
3alUIIAI0T IIUTKAMU U3 OPraHUYECKOro CTEKIIa.

Ecnu B Bo3nyxe HaxoATCsl paiuOAKTUBHBIE a9PO30JIH, TO HaJIEKHBIM CPEJICTBOM 3alIUThl OPraHOB JABIXAHUS
SBIISIFOTCSI PECTIUPATOPHI U IPOTUBOTA3BI.

KonTpoJbHBIE BOpOCHI

1. HasoBute BUIbI HOHU3UPYIOLIUX U3TyYEHUH U UX OCHOBHBIE (DU3MUECKHE XapaKTEPUCTHUKHU.
2. Ha3oBuTe OCHOBHbIE €AMHUIIBI U3MEPEHUSI HOHU3UPYIOUIUX U3ITYyUYEHUH.
3. Yrto Takoe NOoTJIONIEHHAs, SKCIIO3UIIMOHHAS U SKBUBAJICHTHAS J1O3bl U3JTyUCHHUS ?
4. OxapakrepusyiTe OMOI0rnYecKoe AeHCTBIE HOHU3UPYIOLINX H3IyYEHUI Ha OPraHU3M YeJIOBeKa.
5. Kakumu JoKyMEeHTaMU PErjaMeHTUPYIOTCS YPOBHU OOTyICHH?
6. KaxoBsI crtocOOBI 3aLTUTHI OT MOHU3UPYIOLIUX U3TyUeHUN?

7. KakoBbl HHAMBHUIyaJbHbIE CPEJCTBA 3AIUTHI OT HOHU3UPYIOIIUX U3TyYEHUN?

8. Kakumu npubopaMu U3MepsoT HOHU3UPYIOIINE H3ITydeHUs?

9. Yrto Takoe MHAUBUAYIbHBIE 1O3UMETPHI?

10. I3 kakux MaTepuaioB U3rOTABIMBAIOT SKPaHbI JJIs 3alUTHI OT HOHU3UPYIOIIUX U3ITyYEHUN?

I'naBa 20. Jj1ekTp0o0e30NMACHOCTh U MOJIHME3AIMTA 3JaHNH U COOPYKEeHU I
20.1. OcHOBHBbIE IOHATHS

DJEeKTpUYECKrUe YCTaHOBKH, NMPHOOpPHI M arperarbl LIMPOKO PACIHPOCTPAHEHbI B Pa3IUYHBIX OTpACIsAX
TEXHUKHU U B ObITY. [IpH paboTe ¢ HUMHU HEOOXOIUMO COOTIOIATh TPEOOBAHUS ATEKTPOOE30IaCHOCTH, KOTOPHIE
MPEJCTABISAIOT COOOM CUCTEMY OpPraHM3allMOHHBIX U TEXHUYECKUX MEPOIPUATUI U CPeACTB, 00ECTIeUMBAIOIINX
3alIUTY JIIOJEH OT BPEIHOTO M ONACHOTO BO3JEHCTBUS D3JIEKTPHUYECKOTO TOKA, IIIEKTPUUECKOW IyTH,
3JIEKTPOMArHUTHOT'O TOJISL U CTaTUYECKOTO 3JIEKTPUUECTBA.

HanoMHUM HEKOTOpBIE OCHOBHBIC TOHSTHS, HWCIOJb3yEeMbIe INPH ONHCAHWUU DIEKTPUYECKHUX SIBICHUH.
DJEeKTPUYECKUM TOKOM Ha3bIBAlOT BCSKOE YIMOPSAJOYEHHOE [BM)KEHUE HOCUTene 3apsaoB. B meramnmax
HOCHUTEIISIMU 3aPSJIOB SIBIISFOTCS SJIEKTPOHBI — OTPHUIIATEIHHO 3aPSKEHHBIE YACTHIIBI C AJIEMEHTAPHBIM 3apsIIOM.
3a HampaBJIeHUE 3JIEKTPUIECKOI0 TOKA YCIOBHO MPUHUMAETCS HallpaBJIeHKE, IPOTUBOIOJIOKHOE HAIIPABICHUIO
JBWDKEHUST OTPUIATETBHBIX 3apsiioB. CHIIOW TOKa i HA3BIBAIOT KOJMYECTBO DJIEKTPUYECTBA dg, TPOXOSIIEe
yepe3 MOoNepeyHoe CeYeHUe MMPOBOAHNKA 32 OECKOHEUHO MaJIbIi IPOMEKYTOK BPEMEHHU df.

= ﬂ (20.1)
dt

Ecmu 3a mro0Obie paBHBIE TPOMEXKYTKH BPEMEHHM 4Yepe3 IMONEpPEeyHOe CEUYEHUE IMPOBOIAHUKA IMPOXOMIST
OJIMHAKOBBIE 3apsA/Ibl, TOK HAa3bIBAIOT OCTOSIHHBIM (10 BEJIMYMHE U HANpaBJIEHUIO) U 0003Ha4yatoT OykBoii /. 3a
eauHuily Toka B cucteme CH npunsar amnep (A).
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[lepemeHHBIM Ha3bIBa€TCSI TAKOM TOK, CHJIa WM HaIlpaBJIEHWE KOTOPOro (WJIM U TO U JIPYroe) U3MEHSIOTCS
BO BpeMeHHU. TOKHM, U3MEHSIOIIMECS TOJIBKO 110 BETMYMHE, HA3BIBAIOTCS ITYJIbCUPYIOIIMMH.

Ha puc. 20.1 npencraBiensl rpaduKy 3aBUCMMOCTH BEJTMUMHBI TOKa OT BPEMEHHU JIsl TpeX BUJOB Toka. B
MpaKTHKE HanboJiee 4acTo UCTONb3YIOT IEPEMEHHBIA CUHYCOMIATbHBINA TOK.

P A

Puc. 20.1. 3asucumocmo seaununv: moxa om épemenu:
1 — nocTosIHHBIN TOK; 2 — NMepeMeHHBI CHHYCOMAANBHBIN TOK;
3 — nNyALCHUPYIOLIMIA TOK

ONEKTPUUECKON Jyroil Ha3bIBalOT JUIMTEIbHBIM CAMOCTOSITENBHBIM JJIEKTPUYECKUM pas3psl B rasax,
TOJUICPKUBAIOIIMIICA 32 CUET TEPMODICKTPOHHOM SMHUCCHH' C OTPHIATENHHO 3aPSKEHHOTO AMIEKTPOxa —
KaToxa.

! TepMO3J’IeKTpOHH017[ SMUCCHEN HA3BIBAIOT BbIXOJ 3JICKTPOHOB U3 METaJlJIa IMMOJ HCﬁCTBHGM TCILJIOBOI'O JIBHMXKCHUA (HpI/I HarpeBe).

Cratrueckoe 3JIEKTPUYECTBO — 3TO COBOKYITHOCTD SIBJICHUH, CBI3aHHBIX C BOSHUKHOBEHUEM, COXPAHEHUEM U
penakcauueld (ocrnabieHreM) CBOOOAHOTO DIIGKTPUYECKOTO 3apsga Ha TMOBEPXHOCTU U B 00beMe
JTARTIEKTPUYECKUX U HOJ‘IprOBO}IHI/IKOBHXZ BEIIECTB, MAaTEpUajOB, H3AEIUMNA WIM Ha H30JUPOBAHHBIX
MPOBOJHHUKAX.

* JIunNeKTpUKAMH Ha3bIBAIOT BEIECTBA, IPAKTHYECKH HE MPOBOJISAIINE HIEKTPHUECKOTO TOKA, a TIOTYNPOBOTHMKAME — GOJIBIIION
KJIacC BEIIECTB, CONPOTHBICHHE KOTOPBIX HM3MEHSETCS B IIMPOKMX MpeAesax W B OYCHb CHIIBHOM CTENCHHM YMEHBINAECTCS C
MIOBBIIIICHUEM TEMIIEPATYPHI.

Monnuezawuma — 3T0 CUCTEMA 3aLIUTHBIX YCTPOMCTB U MEPONPUATUH, IPUMEHAEMBIX B IPOMBIIUICHHBIX U
TPKIAHCKUX COOPYKEHHSX IS 3alUThI UX OT aBapWH, MOKAPOB MPH MOMAJAHUU B HUX MOJHUU. MonHus —
0COOBI BHUA TPOXOXKACHUS DIIEKTPUUYECKOTO0 TOKA Yepe3 OTrPOMHBIE BO3AYIIHBIE MPOMEXYTKH, HCTOUHUK
KOTOPOTo — aTMOC(hEepHBIA 3apsi/, HAKOIJIEHHBII TPO30BBIM 00JIaKOM.

[lopaxkeHre 5SJIEKTPUYECKMM TOKOM OpraHuM3Ma YelOBEKa HOCUT Ha3BaHUE osnekmpompaémsi. Ha
MIPOU3BOJCTBE YUCJIO TPABM, BBI3BAHHBIX AJICKTPUUYECKUM TOKOM, OTHOCHTEIILHO HEBEJIUKO M CocTaBsieT 11—
12% wux oOiero 4ymcia, OHAKO U3 BCEX CIy4YaeB TPAaBM CO CMEPTENIbHBIM HCXOAOM Ha JIONIO 3JIEKTPOTPaBM
npuxoauTcs Hanbonbiiee konuuectBo (mopsiaka 40%). o 80% Bcex ciydaeB MOPAKEHUS DJICKTPUUECKUM
TOKOM CO CMEPTENIbHBIM HMCXOJIOM TMPHUXOAMUTCA Ha 3JEKTPOyCTaHOBKHM HampspbkeHueMm ao 1000 B (B mepByro
ouepean padoTaronux moj HanpsukeHuem 220-380 B).

[Ipoxons yepe3 OpraHu3M 4YeIOBEKa, HJIEKTPUUECKHI TOK OKa3bIBAET TEPMUUYECKOE, IJIEKTPOJIUTHUECKOE U
Ouonoruueckoe aeiicreue. IlepBoe 3axirodaercss B HarpeBe M OXKOrax paszjIUYHbIX YacTeM M y4yacTKOB Tela
YelioBeKa, BTOPOE — B HM3MEHEHUHM COCTaBa (pas3lioKeHHWE) W CBOWCTB KPOBHM U JPYTUX OPTaHUYECKUX
KUJKocTed. buomornueckoe NEUCTBUE AIEKTPUYECKOTO TOKA BBIPAXKAETCA B pa3lpakKeHUU U BO30YXKIECHUU
JKUBBIX TKaHEHl OpraHu3Ma M B HapyLICHUH MPOTEKaHUS B HEM Pa3jIMYHBIX BHYTPEHHUX OHOAIEKTPUUYECKUX
nporieccoB. [IpuMepomM TakMxX HApYIIEHUNW MOXET CIYXXUTh MpEKpalieHUue Mpolecca IbIXaHUs U OCTaHOBKa
cepaua.

DNEKTPOTPABMBI IPUHSTO JACTUTH HA 00IIHE (TEKTPHUUECKHUE yAaphl) U MECTHBIE, IO KOTOPBIMHU IIOHUMAIOT
YEeTKO BbIpaKCHHbIE MECTHBIC MOBPEKICHHS TKaHEW OpraHu3Ma, BbI3BaHHBIE BO3CHCTBHEM AJIEKTPUUYECKOTO
TOKA WJIH JIEKTPUUECKOU Tyru. MecTHBIE 3JIEKTPOTPABMBI — 3TO JIEKTPUUECKHUE 05KOTH, JIEKTPUUECKUE 3HAKU
Ha KOKe, MeTaJUTU3aIUsl KOKU, MEXaHUYECKUE TIOBPEXKICHUS U SJIEKTPOODTAIbMHUS.

DNEKTPUUYECKUE OXOTH BBI3BIBAIOTCS MMPOTEKAHWEM TOKa 4Yepe3 TeJO 4YellOBEeKa, OCOOEHHO Tpu
HEMOCPEJACTBEHHOM KOHTAKTE TeJla C AJIEKTPUUYECKUM MPOBOJIOM, a TAK)Ke MO/ BO3JIEHCTBUEM Ha TEJIO YeIoBeKa
DIIEKTPUYECKONW JyTu (IYyroBOW OXOT), TeMIeparypa KOTOPOW [IOCTHTaeT HECKOJBKHX THICSY TPaayCoB.
[Tpubmm3uTenbHO 2/3 BCeX IEKTPOTPABM COMPOBOXKIACTCS OKOTAMH.
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Ha koxe B Tex Mecrax, rie NPOXOAWI D3JIEKTPUUECKUN TOK, MOSIBISIOTCS AJIEKTPUUYECKHE 3HAKH,
npecTaBistonie co0oil miTHa ceporo win OJeIHO-KEATOro BeTa. JTH MATHA, KaK MPaBUIIO, U3JICYHBAIOTCS,
U C TEYCHHEM BPEMCHH IMOpaXCHHAsi KOXa MPUOOpeTaeT HOPMAlbHBIM BHUJ. Takue 3HAKH BCTPEUAIOTCS
MPUMEPHO Y KaXJI0TO MATOrO MOJYyYUBIIETO 3JIEKTPOTPaBMY.

ITog peiicTBMEM SIEKTPUYECKOM IOyTd B BEPXHHE CJIOM KOXKM YEJIOBEKAa MOTYT MPOHUKHYTH MEJIKHE
pacIuiaBiieHHbIEe YacTULIbI MeTasuia. Takast 3IeKTpoTpaBMa HOCUT Ha3BaHKE METAIIU3AlMU KOXKU U BCTPEUaeTCst
NPUOJIMZUTENBHO Y KaXKIO0TO IECATOr0 MOCTPAAABIIETO.

JI0BOJIBHO pelKO MOTYT BO3HMKHYTh MEXaHMUYECKHE MOBPEkKACHHUSI OPraHOB M TKAHEW 4elIOBEYECKOro Teia
(pa3pbIBBl KOXKHM W Pa3MYHBIX TKaHEW, BBIBHUXHU, TEPEJIOMBI KOCTEW W Jp.) B pe3yibTare CyJIOPOKHBIX
COKpAIIIEHUI MBIIIIII, BEI3bIBAEMBIX IEHCTBUEM TOKA.

Eme ogauM BHIOM MECTHOM AJIEKTPOTPABMEI SBJISIETCS STEKTPOOPTAIEMUS — BO3HUKAIOIIEE TIO]T ACHCTBHEM
yJIbTPapuOIETOBOrO U3JIYUCHUS SJIEKTPUUECKON YTy BOCHAJIEHHUE HAapYKHBIX 000s04ek ra3. B psaae ciyuaes
JIeYeHHUEe ITOTr0 MPO(PECCHOHATBHOTO 3a00JIeBaHUS ABISETCS CIOXKHBIM U JITTUTEIbHBIM.

bonee Tpetn Bcex »HIEKTPOTpaBM MPHUXOAUTCA Ha OJJIEKTPUYECKUH yJap, IMOA KOTOPbIM TOHHMAIOT
BO30Y)KJIEHHE OKMBBIX TKaHEll oOpraHu3Ma JJIEKTPHYECKUM TOKOM, MpPOXOAALIMM 4Yepe3  Hero,
COTIPOBOXKAAIOIIEECS CYAOPOKHBIMU COKPAILIEHUSIMU MBIIII Tena. [lo TsecTH MOcnencTBUM 3JIEKTPOyAaphbl
JENIATCS HA YEThIPE CTEIICHHU:

" [epBas — CyIOPOXKHOE COKPAILEHUE MBIIII 0€3 MOTePH CO3HAHUS;

" BTOpas — CYJOpPO’KHOE COKpAIlEHWE MBI C MOTEpEl CO3HAHMs; JbIXaHUE M JEATENBbHOCTh CepAla

COXPaHSIIOTCS;

" TpeTbs — NOTEPS CO3HAHUS, HAPYIICHUE CEPJICUHOM IeATEIbHOCTH U JAbIXaHUs WM TOTO U JPYTroro;

" yeTBepTas — KIMHUYECKas (MHUMas) CMEPTh, T. €. OTCYTCTBHE JIbIXaHUS M KPOBOOOpAILIEHUSI.

CrnenyeT pa3nuyarh MOHITHE KIMHUYECKOW (MHUMOW) U OMOJOTUYECKON (MCTUHHOM) CMEPTU. Y 3I0POBBIX
JIO7EH, MOABEPTIINXCS BO3ACUCTBUIO JIEKTPUUECKOTO TOKA, NJTUTEIbHOCTh KIMHUUYECKONH CMEPTH COCTaBJISET
7-8 MuUHYT. 3a 3TOT MEPHUOJ, CPEACTBAMHU COBPEMEHHON MEAMIIMHBI (peaHMMallMs) BO3MOXKHO O>XKHBJICHUE
opranusma. B 6oree mo3aHue CpoKy B KJIETKAaX U TKaHSIX OpraHM3Ma BO3HUKAIOT HEOOpaTHUMble U3MEHEHHUS, T.
€. HacTynaeTr Ouojorudeckasi (HCTUHHAs) CMEPTb.

! V 4enoBeKka B COCTOSHUU KIIMHUYSCKOM CMEpPTU Ha6m0,uaeTc;{ OTCYTCTBHUC AbIXaHHA U OCTAHOBKA CepAala. On He pearupyeT Ha
0oJieBbIE pa3apaKUTCIin, a 3padkKu €ro ria3 (paCHII/IpeHHI)IG) — Ha BO3ZICI710TBPIG CBCTa.

[TocnencTBust meWcTBUS TOKAa HA OpraHU3M YENOBEKa 3aBHUCAT OT CHJIBI TOKa (OCHOBHOU (akTop),
JUIMTENIBHOCTU €r0 JACUCTBUS, poJa U YacTOTHI TOKA, IIyTH TOKa B TEJIe YEJIOBEKAa U MHIUBUYaIbHBIX CBOMCTB
yejoBeKa. BakHOW XapaKTEepUCTUKOW, ONMPEAENSIONIEN HMCXOJ BO3JCUCTBUS TOKA, SBIAETCS JJIEKTPUUYECKOE
CONPOTHUBIICHUE TeJla YEJIOBEKa, KOTOPOE SBISAETCA CYMMOM CONPOTHUBIICHHS KOXHM M COINPOTHUBIICHUS
BHYTPEHHUX TKaHeW. TOK, MpoXoasmiuii uepes Teno yenoBeka (1,q,, A) YCIOBHO ONMpPEAeTsIoT 1o 3aKoHy Oma:

I, = Uy (20.2)

uen

uen

rae V,, - IPWIOKEHHOE HAIPSIKEHHE;

R,,,- cONpOTUBIEHHUE Tea yesnoBeka, OM.

JIist pacdueToB OOBIYHO MPHUHHUMAIOT, YTO Rye; 1000 OM. OCHOBHOE COMPOTHUBIICHHE PACHPOCTPAHEHHIO
TOKa OKa3bIBa€T KOXKa dYesloBeKa. B TOM cilydae, eciiM Koka IOBpEXAEHA, YBIAXXHEHA WIM 3arpsi3HeHa
TOKOIPOBOJAIIECH MBIIbIO (METAIIIMUECKON MM YIJIEPOAHOI), CONPOTUBICHUE Tella YelOBeKa MOXKET ObITh U
Huxe 1000 Om.

Kak ye ckazaHO BbIIlI€, OCHOBHBIM (PU3MUYECKUM (PAKTOPOM, BBI3BIBAIOIIUM TSXKECTh 3JIEKTPOTPABMBI,
ABJIIETCS. CHJIa TOKA — KOJIMYECTBO AJIEKTPUUECTBA, MIPOXOALIETO YEepPe3 TEJIO YEJIOBEKa B €AUHMILY BPEMEHH.
[IpunATO pasnuuaTe TPU CTYNEHH BO3ACHCTBMS TOKA HA OPraHU3M YEJIOBEKA M COOTBETCTBYIOLIME UM TpPH
MOPOTOBBIX 3HAUCHHUS: OLTyTUMOE, OTIyCKarolee U GUuOPMLIAIIUOHHOE.

IToxa cuiia TOKa He JOCTHUIVIA OLyTUMOI'O 3HaYEHUs, YEIOBEK HE YyBCTBYET €r0 Bo3elcTBUA. Eciin yenoBek
ToTaJl TIOJT BO3/ICHCTBHE MEPEMEHHOTO TOKa MPOMBINIICHHONH dacToThl (f = 50 I'), oH HauWHAET ONIyIIaTh
IIPOTEKAIOIUN 4Yepe3 HEro TOK, Korza ero 3HadeHue nocturHer 0,6—-1,5 MA. /g mOCTOSHHOrO TOKa 3TO
MOPOTrOBO€ 3HaueHUE cocTaBisgeT 6—7 MA. OLyTHUMbIA TOK BBI3BIBAET y 4YEJIOBEKAa Mano0OJe3HEHHbIE (MU
0e300JIe3HEHHBIE) PpaA3IPAXKEHUs, U YEJNOBEK MOXKET CaMOCTOSTEIbHO OCBOOOIMTHCA OT MpPOBOJA WU
TOKOBEIYIIEH YaCTH, HAXOAILIEHCS IO/ HAPS)KEHUEM.
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Ecnu cuna mepeMeHHOro TOKa, MPOTEKAIOIIEro uepe3 opranus3M, cocrasiser 10-15 MA u Oonee, a
noctostHHOTO — 50—70 MA (unu Oosee), TO TaKhe TOKH Ha3bIBAIOT HEOTITyCKAIOIIMMH, TaK KaK OHH BBI3BIBAIOT
HENpPEeoJOIMMbIE U OOJIE3HEHHBIE CYJOPOXKHBIE COKpAICHUS MBI PYyK IpU KacaHWM HMHU (3aXBate)
TOKOTIPOBOJISAINX YacTeH UM MPOBOJOB. YeIOBEK HE MOXKET CAMOCTOSITENIbHO pa3KaTh PYKY U OCBOOOAUTHCS
OT BO3A€HCTBUs TOKA. [Ipy MOBBIIEHNN CHUJIBI IEPEMEHHOIO TOKA IPOMBIIIIEHHON 4acToThl 10 25— 50 MA
3aTpyJIHSETCS WM JaXe TMpeKpallaercs mporecc AbixaHus (IpU BO3ACHCTBUM STOTO TOKAa B TEUYCHHE
HECKOJIbKUX MUHYT).

OuUOpPUNASUIUOHHB MH Ha3bIBAIOT TOKH, BBI3bIBAIOIINE OBICTPbIE XaOTHUECKHE U Pa3HOBPEMEHHbBIE
COKpAIlleHUs] BOJIOKOH CEepJAeYHOM MbIIIbI ((HUOpWILI), B pe3ysbTare 4Yero cepile TepseT CIOoCOOHOCTh
nepeKauyrnBaTh KpOBb, B OpPraHM3ME IPEKPAllaloTCs MPOLECChl KPOBOOOpAIIEHHs] U JbIXaHUS M HACTyMaeT
cmepth. Ilpu BO3AEHCTBUM NEPEMEHHOIO TOKAa IPOMBIIUIEHHOW YacTOThl BEJIMYMHA IIOPOTOBOIO
bubpmtanonHoro Toka coctariusieT 100 MA (TIpu TpOIOIDKUTEIHRHOCTH BO3AecTBUs Oonee 0,5 c), a mist
OCTOSIHHOTO ToKa — 300 MA mpu TOH k€ NPOJOJIKUTEIBHOCTH.

CremneHp nopakxeHHsl SJIEKTPUUECKUM TOKOM 3aBUCHUT TaKKe OT poJia M 4acTOThl ToKa. [lepeMeHHbIN TOK ¢
gactoroit ot 20—100 I'iy Haubonee onacen it yenoBeka. Toku ¢ yactoToit Beime 500 000 't MOTYT BBI3BaThH
JUIIb TEPMUUECKHE 0’KOTH U HE OKa3bIBAIOT pa3[pa’kalollero ACMCTBUS Ha TKaHU opranusma. M3BecTHO, 4TO
IIpU HanpsDKEHUX, npesbimaromux 500 B, Hanbosee onaceH NOCTOSHHBIN TOK, a IPH MEHBUINX HAPSKECHUAX
— MIEPEMEHHBI.

Yem Oomblie BpeMsi BO3IACHCTBUS TOKa, TEM CHJIbHEe OyAeT NMOpakeHHEe W TEM MEHBIIE BEpOSTHOCTh
BOCCTAHOBJICHUSI KU3HEHHBIX (QYHKIMKA opranu3ma. B T1abn. 20.1 mpeacraBieHbl 3HAYEHHUS MPEACIBHO
JIOITyCTUMBIX YPOBHEH HaNpspKEHUS M TOKA B 3aBUCUMOCTHU OT MPOJOKUTENIEHOCTH BO3/ICHCTBHSI HA OPraHU3M
YeloBeKa.

Ta6nuua 20.1. [IpeaensHo xonycTAMBbIE YPOBHH
HATIPSDKEHUS W TOKa

Pod moxa | Hopmupyemas | - Ipedeavro donycmumbte ypoanu, e boaee,
eeaununa npu npodoaxcumensHocmu 6o30eticmeus moka, ¢
0,0t—|0,110,2}0,3]10,4/0,5(0,6(0,7]10,8{0,9/1,0] Cs.
0,08 1,0
Hepemen- Hanpsxenue, B 650 500 250 165 125 100 85 70 65 55 50 36
Hent 50 'y Tok, MA 6
Mepemen- Hanpsokenue, B 650 500 500 330 250 200 170 140 110 100 100 36
Hbiit 400 I'n Tok, MA 8
Moctosn- Hanpsokenue, B 650 500 400 350 300 250 240 230 220 210 200 40
HBIi Tok, MA 15

Cy11eCTBEHHOE BIUSHUE HA TSKECTh NOPAXKEHMSI YEJIOBEKA JJIEKTPUUECKUM TOKOM OKa3bIBAET IyTbh, IO
KOTOPOMY OH PacHpOCTpPaHSAETCS B OpraHu3Me. Tak, ONacHOCTb MOPAKEHUS PE3KO yBEIMYMBAETCS, €CIU Ha
IIyTH TOKA OKa3bIBAIOTCS MO3T, CEPALE WIH JIETKUE.

[lenp TOKa 4Yepe3 TEIO 4YEIOBEKA 3aBUCUT OT MECTA €ro NPUKOCHOBEHMS K OTOJEHHBIM IPOBOJAM WIIN
TOKOBEAyIIMM 4acTsiM. Haubosee XxapakTepHbI ceTyroIue enu: pyKUu—HOTH, pyKa—pyKa 1 pyKa—TyJIOBHILE.

K uHIMBHIyalbHBIM KadecTBaM 4EJIOBEKa B IIEPBYIO OYEpPEdb OTHOCUTCS COCTOSIHUE €ro 3J0POBbs,
00y4YEeHHOCTh MPaBHJIBLHON M 0e30macHOil paboTe Ha ANEKTPOyCTaHOBKaX (C MPUCBOEHUEM COOTBETCTBYIOIICH
KBaTM(UKAITMOHHON TPYIIIIBI) U JIp.

VYcioBus, B KOTOPHIX pabOTaeT YeNIOBEK, MOTYT YBEIHYMBATh WM YMEHBIIATh OMACHOCTh €r0 MOPaKEHHS
INEKTPUYECKUM TOKOM. K HMM OTHOCATCS CBIPOCTB, BBICOKAs TEMIIEPATypa BO3yXa, HAJUYHAE B IOMEIIECHUAX
TOKOIIPOBOJAILEH IbIIM, XMMUYECKA AKTUBHOW WJIM OpPraHU4EeCKOM cpeasl v Ap. g yyera ycioBuii, B
KOTOPBIX HaXOAUTCs paOOTaroLIUi, BCE MOMELIECHUA NPUHATO AEIUTH IO CTENEHH OMACHOCTU MOPAKECHMS
TOKOM Ha TpU KaTeropuu: 0e3 MOBBIIIEHHON OMAaCHOCTH, C MOBBIIIEHHON OMAaCHOCTHIO, 0CO00 OMacHbIE.

[TomemeHnsiMu 6€3 MOBBILIEHHON ONACHOCTH HA3bIBAIOT CyXHe (C OTHOCUTEIbHOM BIaKHOCTBIO BO3/1yXa, HE
npesblmatonieid 60%), 6e3nbUIbHbIE, ¢ HOPMAJIBHON TEMIIEpaTypol BO3AyXa U C M30JMPYIOLIMMHU (Harpumep,
JiepeBHHBIMU) NoJaMHu. K HUM OTHOCSTCS KMJIble TIOMEIIEHUS] U TaKUe NPOU3BOICTBEHHBIE MOMEILEHHS, KaK
1exa MpuOOPHBIX MPEANPUATUN U PAaTU03aBOIOB, TaOOPAaTOPHH, KOHCTPYKTOPCKUE OIOPO, 3aBOAOYINpaBICHHUE,
KOHTOPCKHE IIOMEIEHUS U JP.

Jns moMemeHui ¢ IMOBBILIEHHOW OMAaCHOCTBIO XapaKTEpPHO HAIMYKME OJHOTO M3 CIEAYIOUIUX YCIOBHM:
CBIPOCTH (ITOMEILIEHHUs HAa3bIBAIOT CBIPBIMM, €CIM OTHOCHUTEIbHAs BIAXKHOCTb B HHMX HpeBbImLaeT 75%);
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TOKONPOBOJALIAs NbLIb (METAJUIMUECKas, yIiepoAHas M T.J.); TOKOIPOBOASILKE IOJIbI — METaUINYECKUeE,
3eMJISIHBIC, KEJIe300€TOHHBIE, KUPIUYHBIC, BBICOKAs TEMIEparypa, IJIUTeNbHO mpeBbimatomas 35°C unu
kpatkoBpeMeHHO 40°C'; BO3MOKHOCTH OJHOBPEMEHHOIO NPHKOCHOBEHHS K META/NIMYECKMM [CTATSAM K
KOpITycaM 3JIEKTpPOOOOpYy10BaHUs, KOTOPbIE MTPH MOBPEXKICHUN U30JIALNN MOTYT OKa3aThCs MOJ HAPSKEHUEM,
Y 3a3€MJIEHHBIM METaJNIOKOHCTPYKIUAM. IIpruMepoM Takux MOMEUIEHUH MOTYT CIIyXKHUTh JIECTHUUHBIE KIIETKH
Pa3IUYHBIX 3[JaHUN C TOKOMPOBOIAUIMMHU IOJIAMHU, IleXa MEXaHW4YeCKOW 00pabOTKM MaTepuasoB, CKIAJCKHE
HEOTAaIJIMBAaEMbl€ MOMEILEHUS U JIp.

' [loMelleHus ¢ TaKo# TEMIEPaTypOii HA3BIBAKOT KAPKUMH.

Oco00 omacHble TOMEMICHUS XapaKTEPU3YIOTCS HAIWYHEM OJHOTO W3 CJEMYIOIIMX YCIIOBHIA; ocoOast
CBIPOCTH (CTEHBI, MO U MOTOJOK TaKUX MOMEIIEHUH MOKPHITHI BJIAroif; OTHOCUTENbHAs BIAXXHOCTh BO3AyXa B
Hux Omm3ka k 100%); HamuuMe XMMHMYECKM aKTUBHOM (arpecCHMBHBIE Tra3bl, Mapbl, JKUIKOCTH) WIH
OpraHuyYecKkoil (miaeceHp M T.A.) Cpelbl, KOTOpbIE pa3pyllalolle JAEHCTBYIOT Ha JJIEKTPOU3OIIALUIO U
TOKOBEYIIHE YacTh AeKTpoodopynoBanus. [lpy Hanmmunu AByX Wim 6osiee yCIOBUN MOBBIIIEHHON OIMACHOCTH
(HarmpuMep, BBICOKas TeMIlepaTypa U TOKOIPOBOJSAIIAS IbUIb) B MOMEIIEHUH €ro ClelyeT OTHOCUTh K 0C000
ormacHbIM. [IpuMepoM TakMx TOMEIIEHUH MOTYT CIYy>KUTh TOMEIIEHHS TalbBAHWYECKHX I[€XOB, MOCUYHBIC
OT/IeNICHHs], 3aMKHYThle METAJUTMYECKHE EMKOCTH, B KOTOPBIX MPOU3BOAUTCS paboTa, U JIp.
UYenoBeK MOKET MOJTyYUTh SIEKTPOTPABMY B CIEAYIOMINX CIyJasx:
" [pu ABYX(a3HOM NPUKOCHOBEHHMH, T. €. IPU OJHOBPEMEHHOM HPHUKOCHOBEHHMHM K JBYM (a3zaM ceTu
NEPEMEHHOTO TOKA;

" [IpU ABYXIIOJIIOCHOM HNPUKOCHOBEHHH, T.€. P OJHOBPEMEHHOM IMPUKOCHOBEHHH K JIBYM I10JIIOCAM CETH
MIOCTOSTHHOTO TOKa;

" [Opu OpUOJMKEHUH HA ONAcHbIE pPACCTOSHUSA K HEHU30JIMPOBAHHBIM TOKONPOBOASALIMM YacTsM,
HAXOSAIIMMCS TI0J] HANIPSKECHUEM;

" B pe3ylbTaTe IPUKOCHOBEHUS K 000J0YKe (KOPIyCy) 3JIEKTpOOOOpYIOBAaHHUSA, OKa3aBILEHCS MO
HaTpsKCHUEM;

" B pe3yJbTaTe MonaJaHus 10 HaNpsHKeHUeE 11ara B 30He pacTeKaHMs TOKa,

" [IpH NOMAJAHUU MO/ HANPSDHKEHHUE TIPU OCBOOOKICHUN Y€JI0BEKa OT BO3/ICHCTBHS TOKA;

" [IpU BO3AECUCTBUM aTMOC(HEPHOrO UIEKTPUUYECTBA, TPO3OBBIX Pa3psiioB U CTATUYECKOTO 3JIEKTPUUECTBA

WM DJIEKTPUYECKOU JYTH.

Tok, mpoxoasduuii yepe3 Teno 4eaoBeKa (TOK MOPAXKEHHUs), 3aBUCUT OT HANPSHKEHUS U CXEMbl NMUTaHMS
AJIEKTPOYCTAHOBOK, COTIPOTUBIICHHUS 3JIEMEHTOB JIEKTPUYECKON CETH M YCIIOBHH BKIIIOUYECHHUS YEIIOBEKA B IIETIb
ToKa. PaccMOTpuM 3TH BONpOCH OIpoOHEe.

Bce snexTpoycTaHOBKH YCIOBHO AT Ha padoTatoutue mnoj Hamnpsokenuem qo0 1000 B u Beime 1000 B.
Ecnu yctanoBku pabotaror moj HampspkeHueMm Bbimie 1000 B, To MpHKOCHOBEHHE K TOKOIPOU3BOASIIMM
YacTsAM OMAacHO B JIOOBIX ycnoBusx. [Ipu skcrutyaTannm ycTaHOBOK, paboTaronux noj HanpsbkerueM 1o 1000
B, uenoBek MOXXeT OBITh MOPaXXEH TOKOM B PE3yJbTAaTe CIy4alHOrO MPUKOCHOBEHMS K TOKOIPOBOASALINM
YacTsAM WIHM KOPITycaM 3JIEKTPOOOOpYyIOBaHMS, OKAa3aBIIMMUCS TOJ HAINpPsDKEHHEM TP 3aMbIKAaHUM Ha HUX
TOKa.

Yame Bcero 3J1€KTpOyCTaHOBKM HampspbkeHuem a0 1000 B paGoTaioT OT YeThIpEXIPOBOIHBIX CETed C
TITyX03a3eMIICHHOH HEHTPabIo' .

" HeiiTpanbio Ha3pIBaeTCS HEHTPAIbHAS TOYKA HCTOYHNKA MATAHKS (TeHepaTopa, Tpancdopmaropa).

DJEeKTpUYECKUEe CETH C IIIyX03a3eMJIEHHOW HEUTpasbio MCIOJB3YIOTCS JUIsl MUTAaHUS OCHOBHOM Macchl
ANIEKTPOYCTAHOBOK, paboraromux mon Hamnpspkearnem 380/220 B (asekTpoaBHTaTeNid, OCBETHTEIBHBIC
npubOpPbI, YCTAHOBKH 3JIEKTPOHArpeBa, ObITOBAs AJIEKTpoanmnaparypa u Jip.).

[Tpu noBbIIEHHBIX TPEOOBaHUIX O€30MIACHOCTH UCHOIB3YIOT CETH C U30JIMPOBAHHON OT 3€MJIM HEUTPAJIbIO.
OHM HCTIONB3YIOTCS ISl MUTAHUS SJIEKTPOYCTaHOBOK, paboTaromux noja HanpsbkeHueM 1o 1000 B, Ho ropazno
MEHEe paclpOCTPAHEHBL, YEM HPEAbIIYIIHNE.

[Ipu paboTe c 3IEKTPOYyCTAaHOBKAMHU BO3MOXKHO IPUKOCHOBEHHE OINEPAaTOPOB K TOKOBEIYLIMM YacTsIM
obopynoBanusi. Hamnbonee wacTto BCTpedaroTCs IBE CXEMBl BKIIIOUEHHS YEIIOBEKA B JJEKTPUYECKYIO CETh:
nByxGa3Hasi — MPUCOEAMHEHUE YelloBeKa K JIByM IMPOBOJAaM M OAHO(a3Has — BKIIOUEHHE YeJIOBEKa MEXIy
IIPOBOJIOM U 3€MJIEH.

Tok, mpoTekaromuii yepe3 Teso YeaoBeKa MpH AByX(a3HOM BKIHOUEHUH, HE3aBUCUMO OT PEeXUMa HEUTpaiu
(rmyxo3a3eMiIeHHAs UM U30JIMPOBAaHHAs ), MOXKET OBITh pacCUuTaH 1o 3akoHy Oma:
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1, ~-—t (20.3)

rae Vi, — TMHEHHOE HaNpsHKEHUE CeTH, B;

R, — conpoTuBnenue tena yeaoBeka, OM (R,.; = 1000 Om).

st cet ¢ nuHeiHpiM HanpsokeHueM 380 B Tok mopaxkenwust coctaBut: /.., = 380 B/1000 Om = 0,38 A =
380 MA. DTOT TOK, 0€3yCIIOBHO, CMEPTEJICH /I 4YeJIOBEeKa, TaK KaK BeIWYMHA (PUOPWIISIIMOHHOTO TOKa
cocraBiseT Bcero 100 MA. Ha npaktuke ciydan AByX(a3HOrO BKIIOYECHHUS YENIOBEKA B JEKTPUYECKYIO CEThb
MPOUCXOJAT TOPa3I0 pexke, 4eM OAHO(A3HOrO BKIIOUEHHS, U MOTYT MPOUCXOAUTH MPH 3aMEHE IUIaBKUX
MpeAOXPaHUTENIeH, B Cllydae MPUKOCHOBEHMSI K JBYM IPOBOJIHUKAM C TMOBPEKJIECHHON U30JISIUENH U B psiae
JIPYTUX CIIy4aeB.

UYarme Ha mpakTUKE BCTpeUyaeTcsl 0IHO(GA3HOE BKIIOUECHUE YEIIOBEKA B MJICKTPUUIECCKYIO CETh. B 3TOM cimydae
TOK MOPAKEHUS lye; 3aBUCUT OTTOrO, 3a3€MJICHA HEWTpalb HMCTOYHUKA TOKa WiIM HeT. Eciu yenoBek
MPUKOCHETCS K (pasHOMY IMPOBOJAY C HAapyLICHHOW W30JIALMEH NMpH 3a3eMJICHHOW HEHTpasu, TO uepe3 Hero
MPOUJET TOK, ONPEAECIAEMbIA BIPAKECHUEM:

Iqe_,w, — V(D ~ V(D ,
R, +R +R,+R, R, +R +R,
rae Vy — dasHoe HanmeeHHel, B; R, — conpoTuBIIeHHE y4yacTKa I0JIa, UMEIOLIEr0 CONPUKOCHOBEHHUE CO
ctynHsiMu HOT. OM; R, - compoTHuBiIeHHE Teiia yenoBeka, OM; R,; ~ compotuBieHue oOyBu. Om; Ry —
COMNPOTHUBIICHUE 3a3eMJICHUS HeUTpasid, OM.

(20.4)

" ®asnoe HanpsKeHHE — 3TO HANpSKEHHE MEXIy HAYAJIOM M KOHIIOM OJHOH OOMOTKH HCTOYHHKA TOKa (TpaHcdopMaTopa,
reHepaTropa) Ui Mexay (asHbIM M HyJeBbIM NpoBojamu. CyIIecTByeT clleqyromas CBA3b Mex1y JMHEHHbIM (V) 1 dasHbM (V)

Ve _ Ve
HanpsokeHusamu: Vo= —

i ﬁ:ﬁ

PaccunraeM BennunHY TOKa MOpPAXEHHS Ul Ciydas, KOT/Ia YEJOBEK CTOMT HA MOKPOM METAJLUTMYECKOM
nony (R, = 0) Bo BnaxHoi 00yBu (R,; = 0), 1o cneaytomie popmyse:

¥V, VA3 38043 220
“"R, R 1000 1000

uen uen

DTOT TOK SIBJSIETCS OMACHBIM, TaK KaK CYyIIECTBEHHO MPEBBIIIAET YPOBEHb (PUOPHILISIIHOHHOTO TOKA.

PaccMoTpum Temeph, Kak ompenensieTcss TOK MopakeHust (1,;) B DIEKTPUUECKUX CETSIX C M30JIHPOBAHHOU
HEHUTpasbio MpHU 0AHO(A3HOM BKIIOUEHUH 4elloBeKa B ceTh. Eciu ceTh nMeeT HeOONbIIyI0 NPOTSHKEHHOCTh U
€MKOCTBIO TIPOBOJIOB OTHOCUTEIFHO 36MJIM MOKHO MpeHeOpedb, /,,; MOKHO PacCUUTaTh MO (GopMyIie:

v = L, (20.6)
3R, +R,
rae R,; — CONPOTUBIICHUE N3OSN TPOBOAOB, OM.
Ecnu conpoTuBneHue U30Is1KUN CTPEMUTCS K HYJIO (OTOJISHHBIE TIPOBO/IA), TO JAHHOE BBIPAKEHUE CBOIUTCS
K npeabiymeMy (Lo, = Vg/Rye,) 1 TOK mopaxenus (npu Vy = 220 B u R, = 1000 Om) cocraBut 220 MA.
PaccMoTpuM, Kak BIMSET CONIPOTUBIEHUE U30SALUH HA [ye,. [lycTh conpoTuBienue n3onsuuu Maio (R,; = 3000
Om).

= 0,224 = 220uA. (20.5)

3-220

l, =————

' 3-1000 + 3000
(bUOPUILIAIIMOHHOTO TOKA.

Ecnu conpotuBieHne U30sIMU UMEET O00IbII0e 3HaUeHue (Harpumep, R,; = 300 000 Om), To

I, = 5:220 = 0,114 =110m4 (20.7)
" 3-1000 + 300000

T. €. OIIACHOCTb MOPaKEHHUS AIEKTPUUECKUM TOKOM 3HAYUTEIbHO YMEHBIIIAETCS.

W3 npencTaBaeHHOro mpuMmepa CleayeT, YTO W30JIALUsA TOKOIPOBOJOB SIBJISIETCS OJHON M3 OCHOBHBIX MeEp
AJEKTPO3aIIMTHI.

B npou3BOACTBEHHBIX YCIOBHSX BO3MOXKHBI Cllydyaud OOpbIBA 3JEKTPUUECKUX MPOBOJOB M MaJECHUS UX Ha
3eMJII0 WJIM HapyIIeHUe M30JSIMH KaOemst, Haxozsmerocs B 3emye. [Ipi 3ToM BOKpYT Jr000TO TPOBOJHHKA,
OKas3aBILIErocs Ha 3eMJie WU B 3eMile, 00pasyeTcs 30Ha pacTekaHus Toka. Eciin yernoBek okaxkeTcsi B 3TOH 30He
U OyJeT CTOATh Ha MOBEPXHOCTH 3€MJIM, UMEIOUIEH pa3iuyHble 3JIEKTPUUYECKHE MOTEHLHUANbl B MECTax, IJe
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PacIoJIOKEHbl CTYIIHU €0 HOT, TO 110 JUIMHE LIara BO3HUKAET 11aroBoe Hanpspkenue V, (puc. 20.2). llaroBeim
HanpsDKEHUEM WJIM HalpsDKEHUEM Iara Ha3blBaeTCsl HANpsOKEHHWE MEXAy IBYMs TOYKAMU LIEMU TOKa,
HaxoAIuMucs Ha paccrosinuu mara (0,8—1,0 M), Ha KOTOPBIX OJTHOBPEMEHHO CTOUT YEIOBEK.

~ . -
~ il L4 ’

-
L PR - 4

Puc. 20.2. Cxema 603HUKHOGEHUA ULA206020 HANPRANCCHUA:
1 — anexTpMyecKas ceTb; 3 — YeJIOBEK, HAXOASIIMIACS o aeficTBUEeM HIArOBOYO
HANPXEHUs; 2 — TOYKA NaJeHHUs NPOBOJa Ha 3eMJIIO

Hampsioxenue mara V,, onpenensiercs o popmyiie:

Vwu=U"-U", (20.8)

riue U - MOTEHIIMAA B TOYKE KacaHUs 3€MJIM OJIHOI HOT'M 4ejioBeKa, B;

Ul - MOTEHIIMAJ B TOUYKE KaCaHUs 3€MJIM BTOPOW HOTHW YeJloBeka, B.

HaubGonpimmii >7IeKTpUYeCKUid TMOTCHIIMAN BO3HUKAET B TOYKE CONMPHUKOCHOBEHHUS MPOBOAA C 3EMIICH.
OnacHOCTh TOpaXEHHUsSI YEJIOBEKa MIArOoBbIM HANPSHKECHUEM TTOBBIIIAETCS O MEpe MPUOIKEHUS YEIOBEKa K
MECTY 3aMbIKaHHs MPOBOJIa HA 3€MJII0 U MPU YBETUYCHUU BEIWYMHBI miara. [Ipaktuyecku HampspkeHHe 1iara
najiaeT 10 HyJs Ha paccToaHUU 20 M OT TOYKM IMaJ€HUsI MPOBOAA. BBIXOIUTH M3 30HBI MOPAKEHUS CIEAYET
MEJIKMMHU IIaramMH. 3alluTHOE JCWCTBHE OKa3biBaeT OOyBb, 00Jamaromias H30JSIUOHHBIMU CBONCTBAMH,
HanpuMep pe3UHOBas.

20.2. 3ammuTa yesi0BeKa OT MOPAKEHHUS NIEKTPHIECKHUM TOKOM

be3zonacHocTh mpu paboTe ¢ 37eKTPOyCTaHOBKaMH 00€CeunBaeTCsl IPUMEHEHHUEM PA3IUYHBIX TEXHUYECKUX
U  OpraHM3alMoHHBIX Mep. OHM  perjaMeHTHpOBaHbl  JECUCTBYIOUIMMHM  IpaBWJIAMHM  yCTpPOMCTBa
anexTpoyctaHoBok (I1VD). Texuudyeckue cpencTpa 3aUThl OT MOPAKEHUS dJIEKTPUUSCKUM TOKOM JIETISATCS Ha
KOJUIEKTUBHBIE M MHAMBUYaJIbHbIE, HA CPEACTBA, NPEAYNPEXKIAIOIINE TPUKOCHOBEHUE JIIOJIEH K 3JIEMEHTaM
CeTH, HaXOAAIIMMCS IO/ HaNpsHKEHUEM, U CPEACTBa, KOTOpble oOOecrneynBaroT Oe30MacHOCTh, €CIH
IIPUKOCHOBEHUE BCE-TAKHU MPOU3OILLIO.

OcHoBHbIE CTIOCOOBI M CPEACTBA 21EKMPOIAUJUMBL:

" M30JA1US TOKOIIPOBOASIINX YAaCTEN U €€ HEMPEPBIBHBII KOHTPOJIb;

" YCTaHOBKA OIPaJUTENIbHBIX YCTPOUCTB;

" [peaynpeauTeNbHas CUTHAN3ANNS U OJIOKUPOBKH,

" HCIOJIb30BAHHME 3HAKOB 0€30MaCHOCTHU U MPEAYIPEKIAIOUINX MIaKaTOB;

" JICIOJIb30BAaHUE MAJIbIX HAIPSHKCHUI;

" 3JEKTPUUYECKOE pa3JielIeHUe CeTeill;

" 3aIIUTHOE 3a3€MJICHUE;

" BBIPAaBHUBAHUE MOTEHIUAJIOB;

" 3aHYJICHMUE;

" 3aIIUTHOE OTKIIOYEHUE;

" CcpeAcTBAa UHAUBUAYAJIbHOW JIEKTPO3AIIMTHI.

M3omsius TOKOMPOBOIAIIMX YacTed — OJHAa M3 OCHOBHBIX Mep asekTpodeszomacHoctu. Cormacno I1YD
COINPOTHUBIIEHUE N30JISILIMM TOKOIIPOBOASIINX YacTEH JEKTPUUECKUX YCTAHOBOK OTHOCUTENIBHO 3€MIIN JTOJIKHO
obITh He Meree 0,5-10 MOM'. Pazuuaror palouyto, TBOWHYIO U YCUIEHHYIO pabouyro U30JISILHUIO.

' IMOM — 10° Om.
178



PaGoueli Ha3piBaeTcs M30JsI1MA, 00ECIEUMBAIONIAsi HOPMAJIbHYIO pabOTy 3JIEKTPUYECKOM YCTAaHOBKHU H
3alIUTy TEPCOHaja OT TMOPAXKEHHS HJIEKTPUYECKHMM TOKOM. JIBOMHasi M30JsIus, cocTosAlas u3 pabodeld u
JIONIOJTHUTENbHOM, HCHOJB3yeTcss B TeX clydasX, Korga TpeOyercs OOECHeuuTh MOBBIIIEHHYIO
AJIEKTPOOE30MIaCHOCTh 00OPYJOBaHUS (HANPUMEP, PYYHOTO IJIEKTPOMHCTPYMEHTA, OBITOBBIX 3JEKTPUUYECKUX
npuOopoB u T.1.). CONpOTHBICHUE MABOWHOW H3OJIAIMH JODKHO ObITh HEe MeHee 5 MOwm, uto B 10 pa3s
MIPEBBIIIAET CONPOTUBIICHUE OOBIYHOM paboueil. B psane ciaydaeB pabouyro M30JALHUIO BBITOTHSIIOT HACTOIBKO
HaJIEXHO, YTO €€ IEKTPOCONPOTUBIICHNE COCTaBIsAeT He MeHee 5 MOM 1 moToMy OHa 00eclieunBaeT TaKkylo ke
3alIUTy OT MOPAXKEHUSI TOKOM, KaK U JBOMHas. TaKyro N30JIAIUI0 Ha3bIBAIOT YCHIICHHON pabodel H30IsIHeH.

CymiecTByIOT OCHOBHBIE UM JOIOJHUTENIBHBIE H30JIMPYIOIUE cpenctsa. OCHOBHBIMU Ha3bIBAIOT TaKHE
AJIEKTPO3ALIUTHBIE CPEJICTBA, M3OMSAIMS KOTOPbIX HAJEKHO BBIACpKHMBAaeT palouee HampsHKEHUE.
JIOTIONTHATENBHBIE 3JIEKTPO3AIUTHBIE CPEICTBA yCUIIMBAIOT N30JISLMIO Y€JI0BEKa OT TOKOIIPOBOASIINX YaCTEN U
3emin. B ta6m. 20.2 npuBeeHbl OCHOBHBIE CBEIEHUS 00 N30JIMPYIOMIUX 3JIEKTPO3AIIUTHBIX CPEACTBAX.

HewusonupoBaHHbIe TOKONPOBOAALINE YaCTHU IEKTPOYCTAHOBOK, PAOOTAIOMIMX MO JIFOOBIM HaNpsKEHUEM,
JOJDKHBI  OBITh HAIEKHO OTPaXJEHBl WM PACIOJIOKEHBl HAa HEIOCTYIHOW BBICOTE, YTOOBI HCKIIOYUTH
ClIy4aiiHO€ NPUKOCHOBEHHE K HHMM 4YeJIoBeKa. KOHCTPYKTMBHO OrpayKICHMs M3TOTABIMBAIOT U3 CIUIOIIHBIX
METAJNINYECKUX JIUCTOB WM METAJNINYECKUX CETOK.

Jis mpepynpexaeHuss 00 ONAacHOCTH IOPAKEHUS DSJIEKTPUYECKMM TOKOM HCHOJB3YIOT DPAa3JIMYHbIC
3BYKOBBIE, CBETOBBIE M IIBETOBBIE CHUIHAJIN3ATOPbI, YCTAaHABIMBAEMBbIE B 30HAaX BUJUMOCTU U CIBIILIMMOCTH
nepcoHana. Kpome Toro, B KOHCTpYKIHAX 3JIEKTPOYCTAaHOBOK IPEAYCMOTPEHBI OJIOKUPOBKU — aBTOMAaTUYECKHE
YCTPOMCTBA, C IOMOIIIbIO KOTOPBIX MTPErPak1aeTCsl MMy Th B ONACHYIO 30HY WM MIPEIOTBPALLAIOTCS

Tao6anua 20.2. Knaccupuxaums n30aMpyIOmmx
3JIeKTPO3AIMMUTHBIX CPEACTB

Buo Haumenoeanue npumensemoix cpedcme
npu HanpaxceHuu nexmpoycmanoeki, B
do 1000 ceviue 1000
OcHoB- M3zonmpyiouye WITaHTH, N30MU- OnepaTUBHEIE U U3MEPHUTENb-
HHIE pyloliMe ¥ TOKOU3MEPUTENBHBIE Hble LITAHTH, H30NMPYIOLUE U

KJIELIH, JUINIEKTPHYECKUE TIEP-  TOKOU3MEPUTEIbHBIE KIEIIH,
YaTKu, MHCTPYMEHT C M30JIMPO-  yKasaTea¥ HANpsXeHWs, U30JIH-
BaHHBIMH PYKOATKaMM, yKa3aTe- PYIOLIME YCTPOHCTBA M MPHCHC-
JIM HaTpSXeHHs -cOBIEHNST U pEMOHTHEIX paGoT

Honon- JAuanekrpryecKue rajowu, qu- JIusnexTpuyeckue NnepyarTku U

HHUTENb- 3JJIEKTPHYECKHE PE3UHOBbIE KOB- OOTHI, JUIEKTPHYECKIE PE3U-

Hble PYIKHM, U30TUPYIOLIME TIOACTABKM HOBBlE KOBPHKH, H3OIMUPYIOIHE
. TTOACTABKH

HEINPaBWIbHbIE, OINACHBIE JJIs 4YeJloBeKa JEHCTBUSA. BIOKMPOBKM MOTyT OBITh MEXaHMYECKHE (CTOIOPBI,
3alleNKy, (UrypHbIE BBIPE3BI), IEKTPUUYECKUE WIM 3JIEKTpoMarHuTHble. Jlns uH(OpManuu nepcoHana o0
OMACHOCTH CITy’KaT MperylpeauTeNbHbIe IJIaKaThl, KOTOPbIE B COOTBETCTBHUM C HAa3HAUYEHHWEM JENATCA Ha
npefocTeperaronie, — 3ampelianlme, paspelaroune W HanmoMmuHatomme.  Yactu  obopynoBaHus,
MIPE/ICTABISAIONINE ONACHOCTh Ul JIIOJEH, OKpallMBalOT B CHUTHaJbHBIE I[BETA M HAa HHUX HAHOCAT 3HAK
6esomacHOCTH'. KpacHBIM  IIBETOM  OKPAIIMBAIOT ~KHONKH ¥  PHYATM  ABAPUIHOTO  OTKJIIOYCHHS
JIEKTPOYCTAHOBOK.

"B coorBercraun ¢ TOCToMm 12.4.026-76 «LBeTa cUrHATBHBIE M 3HAKH OE30MACHOCTHY.

JUis  yMEHBUIEHHsS  OMACHOCTM  IOPaXEHUs  TOKOM  JIIoJed, paboTalomux ¢ [EePEeHOCHBIM
ANEKTPOMHCTPYMEHTOM U OCBETUTENIBHBIMU JIaMIIaMH, UCIOJIb3YIOT MaJoe HaNpsDKEHHE, He IpeBbliatolee 42
B. B psane ciydaes, Hanpumep, pu paboTe B METAJUIMYECKOM pe3epByape, AJs MUTAHUS PYUHBIX EPEHOCHBIX
JIaMII MCTIONB3YIOT HamnpsibkeHue 12 B.

Jlnis noBblIeHUs] 0€30MacCHOCTH NPOBOIAT JJEKTPUYECKOE pa3JelieHHe CeTel Ha OTIeNIbHble KOPOTKHE
AJIEKTPUUYECKU HE CBS3aHHBIE MEXIY COOOM yYacTKH C MOMOIIBIO pasfensiomux TpaHcdopmatopos. Takue
pa3zieneHHble ceTn 00Ja1al0T MaJIoil eMKOCTBhIO U BBICOKUM CONPOTUBIIEHUEM U30Js1uK. Pa3nensHoe nuranue
UCTOJB3YIOT MPH paboTe ¢ MEPEHOCHBIMU 3JIEKTPHUECKUMHU NPUOOpaMHU, Ha CTPOMTENBHBIX IUIOMIAJKAX, MPH
PEMOHTAX J1a 3JIEKTPOCTAaHIUAX U JIp.

179



[Ipu 3ambIKaHMSIX TOKA HA KOHCTPYKTHUBHBIE YAaCTU 3JIEKTPOOOOPY10BaHUS (3aMbIKaHHE Ha KOPILYC) Ha HUX
MOSIBIISIFOTCS. HANIPSDKEHUS, JOCTAaTOYHBIE ISl TOPAKEHHUS JIFOIEW WM BO3HUKHOBEHHMs mokapa. OCylecTBUTh
3aLUTY OT NOPaKEHUS JIEKTPUUECKUM TOKOM M BO3TOPAHUS B 3TOM CIIy4ae MOXHO TPEMs IMYTSMHU: 3alLUTHBIM
3a3€MJICHUEM, 3aHYJICHUEM U 3AIUTHBIM OTKIOYEHUEM.

3awumnoe 3azemnenue — OTO IPEIHAMEPEHHOE COEIMHEHUE C 3€MJIE WIM €€ HKBUBAJIECHTOM
METAJNTMYECKMX HETOKOBEIYIIUX 4YacTell 3JeKTpooOOpyAOBaHUS, KOTOpPble B OOBIYHOM COCTOSIHUM HE
HaxoJATCs MOJ HANpsHKEHUEM, HO MOTYT OKa3aTbCA IIOJl HUM IpU CIy4allHOM COE€OUHEHHM HX C
TOKOBEYIIIUMU YACTSIMHU.

Ecnu mnpousonuio 3aMblkaHH€ U KOPIYC AJIEKTPOYCTAHOBKM OKAa3aJCs IMOJ HAIPSDKEHHEM, TO
NPUKOCHYBIIMICS K HEMY Y€JIOBEK MOMNAJaeT MO, HaNpshKEHHE NPUKOCHOBEHMS (V,,), KOTOpOe OIpenenseTcs
BBIPAKEHUEM:

Vi =V5=Vy, (20.9)

rae V3 — NojaHoe HalpsKEeHHE Ha KOPITyCe AJIEKTPOyCTaHOBKU. B;
Vx — noTeHuuan noBepXHOCTH 3€MJIM WK 110J1a, B.
Takum 00pa3zoM, HanpsKEHHEM NPUKOCHOBEHUS HA3bIBACTCS HAIMPSKEHUE MEXKIY IBYMs TOYKAMHU LENU
TOKa, KOTOPBIX OAHOBPEMCHHO MOKET KOCHYTBLCS YCJIIOBCK.
PaccMoTpuMm cxemy AeHCTBUS 3aIMTHOrO 3a3€MIIEHHsI Ha MpUMepe Tpex(azHOW CeTH ¢ M30JIMPOBAHHOMN
HeuTpanbio (puc. 20.3).
Ecimu 4enoBek NMPUKOCHETCA K 3a3€MIICHHOW 3JIEKTPOYCTAaHOBKE, HAaXOZALIEHCS MOJ HAIpsKEHHEM, TO OH
HonaJeT o] HalpsHKEHHE IPUKOCHOBEHHS, ONpeaessieMoe 1o GpopmyIe:
V., =, 1R, (20.10)
rae @,, — KodGUUMEHT HAIPSHKEHUS! IPUKOCHOBEHHS. MIIM IPOCTO KOO GULMEeHT IpuKocHOBeHus (¢, < 1
M 3aBHCHUT OT BHJA BaSGMHHTeHﬂ);
I, — TOK 3aMBIKaHUs. A;

R3; — conpoTHuBIEHHE 3aIMTHOTO 3a3eMieHust, OM.
A

uen d

Tox, IpOXOoIAIINKA Yepe3 TEJIO YeJIOBEKa, MOMABIIETo MO/ HaNpshHKeHUue mpukocHoBeHus (1, , A ), COCTaBUT:

v
12 =—" _ (20.11)
V Rllejl + RC

rac RE — COIIPOTHUBJICHHUEC PACTCKAHWIO TOKa B 3C€MJIC, 3aBUCAIICC OT YJACJIBHOI'0 COMPOTHUBJICHUA 3€MJIN U

COIIPOTHBIIEHUS MOJOLIBHI 00YBH yesioBeka. OM.

Y
YT Y

T o

_JT

Ry,

AN

Puc. 20.3. Cxema paBomst 3au§Umno20 3a3eMAEKUs:
R,; — COTPOTHBJIEHHE M30MSILMK KaXAOH U3 (a3 OTHOCUTENLHO 3EMITH

Ecnu 4enoBek HaxoAWTCS B YCIOBUSAX BBICOKOW BiIaXHOCTU (R, — 0), mpeapiayiyo Gopmyiy MOXKHO
YOPOCTHTD:
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v
L= (20.12)

uen

Paccumraem [ lf; Hns cnyyas, ecim I3 =4 A, R3 = 4 OM ¥ 0p = 0,4 (KOHTYpHBIN 3a3€MJIUTEID):
Iz z0,4-4-4: 6,48
“ 1000 10000m

DTOT TOK O6€30maceH I YeIOBeKa, TaK KaK He MPEBBIIIAeT 3HAYCHHs HEOTITyCKaromiero Toka (10 MA).

TakuM 00Opa3om, MPUHIMI JEHCTBUS 3AIIUTHOTO 3a36MJICHHUS 3aKIIIOUAETCS B CHIDKEHUHU J0 OE30MacHBIX
3HAYEHUH HANpPSHKEHUH MPUKOCHOBEHUS (M HAMPSKEHUS 11ara), BbI3BAaHHBIX 3aMbIKAHHEM Ha KOPITYC.

3alMTHOMY 3a3€MJICHHIO (3aHYJICHHMIO) TIOJBEPraloT METAUIMYECKHE 4YacTH DSJIEKTPOYCTAHOBOK H
000pyI0BaHus, TOCTYITHBIE /IJIsl IPUKOCHOBEHUS YENIOBEKa U HE MMEIOIINE JPYTUX BHUJIOB 3alllUThI, HAIIpUMED,
KOpIyca 3JEKTPUYECKUX MAaIliH, TpaHC(HOPMATOPOB, CBETUIIHHHKOB, KapKachl PaclpeaeTUTENbHBIX IIUTOB,
MeTaJlJIn4eckiue TpyObl M OOOJIOUKH JIIEKTPONPOBOJOK, a TaKKE METAJUIMYECKHE KOpIyca MEepEeHOCHBIX
3JEKTPONPUEMHHUKOB.

O0s13aTeNIbHO 3a3eMJIIIOT JIEKTPOYCTAaHOBKH, padoTaroniye o HanpspkenneM 380 B u Beile mepeMeHHOTro
TOKa W THUTAIOIMIKUECS OT MCTOYHMKA TOCTOSHHOrO TOoKa ¢ HampsibkeHueM 440 B u Beime. Kpome Ttoro, B
MOMEIICHHUAX TOBBIIICHHOW M O0COOOM OINMACHOCTH 3a3eMIIAIOT YCTAaHOBKM ¢ HampspkeHuem oT 42 nmo 380 B
nepemeHHoro Toka u ot 110 1o 440 B nocTosHHOTO TOKA.

3azemnaowee ycmpoucmeo — 3TO COBOKYNHOCTh 3a3€MIIUTENS — METAIMYECKUX MPOBOJHHUKOB,
COMNPUKACAIOIIUXCA C 3eMJeil, W 3a3eMJISIIOLUX [POBOJHUKOB, COCAUHSIONIUX 3a3€MIISIEMbIE YacTH
JNEKTPOYCTAaHOBKM C 3a3eMiuTeseM. B 3aBHCHMOCTH OT B3aUMHOTO pPACMOJIOXKEHHUS 3a3eMJIUTeNel U
3a3eMIISIEMOT0 000PYIOBAaHUS PA3IUYAIOT BHIHOCHBIE U KOHTYPHBIC 3a3eMIISIFOIIINE YCTpoiicTBa. [lepBbie 3 HUX
XapaKTepU3yIOTCS TEM, 4YTO 3a3€MJIMTENIH BBIHECEHBI 3a MpEeeNbl IUIOMAAKH, Ha KOTOPOH pa3MelleHO
3a3emisieMoe 000pyAOBaHHUE, WK COCPEOTOUYCHBI HA HEKOTOPOH YacTu 3Toi riomaaku (puc. 20.4).

L
.

|

VA luakd

“ — I

1 — 3asemnuTeny; 2 — 3azeMIIAIOLINE MPOBOAHUKH; 3 — 3a3zeMisieMoe 0GopyRoBa-
Hue; 4 — MPOU3BOACTBEHHbIE 3MaHHUS

=0,00644 = 6,4mA. (20.13)

Kontypnoe 3azemusitomiee ycrpoictBo (puc. 20.5), 3a3eMIIMTENN KOTOPOTO PACIIONAralTcs MO KOHTYPY
(mepuMeTpy) BOKPYT 3a3eMIISIEMOT0 OOOpYAOBaHMs Ha HEOOJIBIIIOM PACCTOSHUM JIPYT OT Jpyra (HECKOJIBKO
METPOB), 00ECTICYMBALT JIYUIIYIO CTETICHb 3alUThI, YEM TIPEABIAYIIIEE.
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Puc. 20.5. Cxema xonmyproeo 3asemaenusn:
1 — zazemnnTeny; 2 — 3a3eM/AIOLLME TPOBOAHUKY; 3 — 3aseMisieMoe
o6opynoBaHue; 4 — NPOU3BOACTBEHHOE 30aHHE

3azemuureny ObIBAIOT HCKYCCTBEHHBIE, KOTOpBIE HCIIOJIB3YIOTCS TOJBKO ISl Leseld 3a3eMJIeHUs, U
€CTECTBEHHbIC, B KaUECTBE KOTOPBIX HCHOJIB3YIOT HAXOAAILIMECS B 3eMje TPyOOIpOBOIBI (32 MCKIIOUYCHHEM
TpyOOIPOBOJOB FOPIOYUX KHUAKOCTEH WM Ta30B), METAUIMYECKUE KOHCTPYKIIMH, apMaTypy KeJIe300€TOHHbBIX
KOHCTPYKIIMH, CBUHIIOBBIE 0005I0ukM Kabeneil W ap. VICKyCCTBEHHBIE 3a3eMJIMTENM H3TOTABIMBAIOT W3
CTaJIbHBIX TPYO, YTOJIKOB, MPYTKOB MJIH [TOJIOCOBON TKAHHU.

TpeboBaHMs K COMPOTUBIICHUIO 3aLIUTHOTO 3a3eMIIeHHs persiamenTupytorcs I1YD. B moboe Bpemst roga ato
COIPOTUBIICHUE HE JTOJIKHO MPEBBILIATD:

* 4 OM — B yCcTaHOBKax, paboraroumx mnoj HampspbkenueM a0 1000 B; ecnu MOIIHOCTh MCTOYHUKA TOKA

coctabiisieT 100 kB-A 1 MeHee, TO CONPOTUBJIEHUE 3a3€MIISIIOIIETO YCTPOMCTBAa MOXKET focTurath 10 Om;

* 0,5 OM — B ycraHOBKax, paboratomux noj HampspkeHueM Bboie 1000 B ¢ addexTrBHO 3a3emMieHHON

HEUTPAJIBIO.

Haubosnbiiee conporuBieHue 3a3zemisitoniero ycrpoiicrsa (R, Om) He nomkHo ObITh Oonee 250/1; (HO He
6omee 10 Om) B ycranoBkax HanpspkeHueM Boitie 1000 B ¢ nuzonupoBanHoi HelTpanpio. [Ipu ncnons3oBaHumn
3a3eMIISFOIIETO YCTPOHCTBA OJHOBPEMEHHO i YCTaHOBOK HampshkeHwem a0 1000 B, R He mOomKHO OBITH
6omnee 125/1; (o He 60nee 4 unu 10 OM cooTBeTCTBEHHO). B 3THX hopmynax /; - TOK 3aMbIKaHUS Ha 3eMITIO, A.

3awumnoe 3amynenue NPEAHA3HAYCHO Ui 3alUTHl B Tpex(a3HbIX UYETHIPEXIMPOBOIHBIX CETAX C
IIyX03a3€MJICHHOW HEWTpaliblo, pabortaromux moja Hamnpsokennem 1o 1000 B, Tak kak B ATHX CeTAX
WCTOJIb30BAHUE 3AIUTHOTO 3a3eMiieHus HeapdexTuBHO. OObIyHO 31O cetu 220/127, 380/220 u 660/380 B.

Paccmotpum nelicTBue 3ammTHOrO 3aHyjeHHs noapoOHee. IlycTh mmeercs TpexdaszHas TpeXHpoOBOHAs
ceTb, paboTaromas noj HanpspkeHueM 10 1000 B ¢ 3a3emiennoii Heitrpainsio (puc. 20.6).

1
Y Y Y\ > ~, ®asa
IV
L Y Y Y\ o s ®asa
L 7Y Y Y\ ° ‘ daza

Puc. 20.6. Cxema mpexghaznoii mpexnpogodnoii cemu
do 1000 B c 3azemaennoii neiimpasvio
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Ecim B Takoii cxeme onHa u3 (a3 OyAeT 3aMKHyTa Ha KOPIYC JIEKTPOIPOBOJAKH (ITOKa3aHa Ha CXEMe
MOJIHHEOOPa3HOW CTPENIKOM), TO BEIMYMHA TOKA (3, A), IPOTEKAIOMIETO B CETH, ONMPEACIUTCS U3 CIICIyIOmeh
3aBUCHUMOCTH:

V(P

=—= 20.14
R, + R, ( )

3

rae V,— ¢dasHoe HanpspkeHue, B;
R, — conpotuBneHue 3a3eMieHus HeUTpanu, Om;
R, — conpoTuBieHue KopIryca 31eKTpoyCTaHOBKH, OM.

[Ipy »TOM Ha KOpIyCE JIJIEKTPOYCTAaHOBKM BO3HUKAET HANpsOKEHUE OTHOCUTENbHO 3eMiu (Vy),
ompezenseMoe ciaeayoueil Gopmymoii:
R

V.=LR, =V, ——. 20.15
K 343 [} RO +R3 ( )
Paccuuraem BennunHy TOKa KOPOTKOTro 3aMbIKaHus (/3. A) mist 3HaueHuit Ve =220 B u Ry= R; =4 Om:
=20 orsauy, =220—4 1108 (20.16)
4+4) 4+4

TOK KOpOTKOFO 3aMbIKaHUA 13 MOXET OKa3aTbCid HEAOCTATOYHBIM JIsd Cpa6aTBIBaHI/I5{ 3allluThI, H
3HeKTpOYCTaHOBKa MOXET HE€ OTKIKOYUTHCH. KOpl‘IyC BHeKTpOYCTaHOBKI/I HaxXoOouTCsa 1104 OITaCHBIM
HaHpﬂ)KeHI/IeM. ECHI/I YCJIIOBCK CﬂyqaﬁHO HpI/IKOCHeTCH K KOpHycy BHGKTpoyCTaHOBKI/I, HaXO[[HHIeﬁCH 104 3TUuM
HAIpsKECHUEM, TO TOK, HpOTeKaI-OH_II/Iﬁ Yepe3 TCJIO YCIOBEKA, COCTAaBUT:

~ anp13R3 _ aanK

1‘{81
" R R

wer uen

T2I€ Oy — KOI(D(DULMEHT HANPSHKEHUS. IPUKOCHOBEHHUS.

Ecmm a,, = 1 u Vk = 110 B, t0 1,0, = 110/1000 = 0,11 A = 110 MA. DTOT TOK NpEBHIIACT 3HAYCHUE
(GUOPMILISILIMOHHOTO, TO3TOMY SIBJISIETCSI CMEPTEIBHO ONAcHBIM. TakuM 00pa3oM, 3aIlUTHOE 3a3eMJICHUE B 3TOM
cirydae He 00ecTIeunBaeT HaISKHOMN 3aIUTHI YeJI0BEKa, TOITOMY HCIOIB3YIOT HE 3a3eMJICHUE, A 3aHyJICHHE.

3anynenuem Ha3BIBAIOT CIOCOO 3aIIMTBI OT TMOPAKEHUS TOKOM AaBTOMATHYECKUM OTKIIIOUEHHEM
MOBPEX/ICHHOTO Y4acTKa CETH M OJHOBPEMEHHO CHIDKCHHEM HANpsDKEHHUs Ha Kopiycax oOOpyIoBaHMS Ha
BpeMs, IIOKa He CpaboTaeT OTKIIIOYAIOIUH anmnapar (TIaBKue MpeaoXpaHuTeNn, aBTOMATHI U JIp.). 3aHyJIeHue —
9TO MPEIHAMEPEHHOE COSANHEHUE C HYJIEBBIM 3aLIUTHBIM ITPOBOAHUKOM METAITMYECKUX HETOKOIPOBOISIINX
yacTel, KOTOpble MOTYT OKa3aTbCsl 110A HanpsbkeHueM (puc. 20.7).

(20.17)

2

@YY %@ Pasa
I T__FYYY\ \ f b — Qam
“1 7 YYTYM . - Paza

O 10
\@ % 3
1
R, x M R,
L

T7 A7 7777 77777777 777777777 77 A7
1

yen

p—

Puc. 20.7. Cxema pabome: 3anyaenusn:
| — Hynepoit 3alLUTHBIA MPOBOAHUK; 2 — cpabaTbIBaeMblii 3JIEMEHT 3alUMTBI;
3 — noBTOpHOE 3a3eMJICHHE HYJIEBOro NMPOBoAa

[IpoBomauk (1), KOTOpBI COENUHSIET 3aHYJSIEMbIE YacTH OAJICKTPOYCTAHOBKH C TJIyX03a3eMJICHHOM
HEHTpalbHOW TOYKOM OOMOTKHM TpaHchopMaTopa, HaA3bIBAIOT HYJIEBBIM 3alIUTHBIM. Ha3zHaueHue 3TOro
MIPOBOJIHUKA 3aKIIOYAETCSd B CO3JAaHUU JUII TOKA KOPOTKOTO 3aMBIKaHMS AJEKTPUYECKOM LENH C MallbIM
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AJIEKTPOCOIPOTUBIIEHUEM (Lienb 00o3HaueHa Ha pucyHke nudppamu [ — I — I — IV — V), yToObl naHHBIN TOK
ObUT JOCTAaTOYEH AJisi OBICTPOTO OTKJIIOYEHHS IMOBPEXKIEHUS OT CETU. JTO JOCTUraercs cpabaThIBaHHEM
9JIEMEHTA 3aIIUTHI CETH OT TOKa KOPOTKOTO 3aMbIKaHMA (Ha PUCYHKE 3TOT 3JIEMEHT 0003HaueH LU poii 2).

Iemnp 3anynenus [ — II — III — IV — V umeer oueHp majoe anekTpudeckoe conpoTtusienue (momm Om). Tok
KOPOTKOTO 3aMbBIKaHUs, BO3HUKAIOMIMNA TMPH 3aMbIKAHUM HAa KOPITYC W TPOXOMASIIMN MO IMEMU 3aHyJICHHS,
JIOCTUTAeT OOJBIIOr0 3HAYCHHUS (HECKOJBKHUX COTEH amIep), 4To olecreyuBaeT OBICTPOE W HAACKHOE
cpabaTbIBaHHUE HJIEMEHTOB 3aILlUTHI.

Jns ycTpaHeHHs omacHOCTHM OOpbIBa HYJIEBOIO IMPOBOJIa YCTPAUBAIOT €ro IMOBTOPHOE MHOTOKpPAaTHOE
pabouyee 3a3eMieHHE Yepe3 Kaxkabie 250 M.

OcHoOBHOE TpeOoBaHHE OE30MaCHOCTH K 3aHYJICHHIO: OHO JIOJDKHO OOECIeuMBaTh HAJEKHOE U OBICTpPOE
cpabaTbIBaHME 3aIIUTHL. J{JIs1 3TOr0 HEOOXOIMMO BBITOJIHEHHE CIIEAYIOLIETO YCIOBHS:

1,2k, , (20.18)
rne L, ~ — HOMHHAJIBHOE 3HAYCHHE TOKA, IPH KOTOPOM IMPOHUCXOAUT CpabaThIBaHHUE HJIEMEHTA 3aIlNTHI;
k — K03((HUIMEHT, XapaKTePU3YIOUIHA KPATHOCTh TOKa KOPOTKOT'O 3aMBIKaHUSI OTHOCUTEIILHO

HOMMHAJILHOTO 3HAUYEHHUS TOKA, IPH KOTOPOM CpabaThIBAET JIEMEHT 3alHUTHI.

Bpewms cpabaTbpiBaHusI 3IEMEHTOB 3aIIUTHI 3aBUCUT OT CHJIBI TOKa. Tak, JJIs MIaBKUX MpeloXpaHuTeneil u
TEIJIOBBIX aBTOMAToOB Ipu k& = 10 Bpems cpabaTeiBaHus npeaoxpanutens coctasiset 0,1 ¢, a mpu k = 3-0,2 c.
DNeKTPOMarHuTHBI aBTOMAaTUYEeCKHi BbIKIMouaTens obecrounBaer ceth 3a 0,01 c. CormacHo TpeGoBaHMAM
I[IYD B moMemeHusx ¢ HOPMaJIbHBIMH YCIOBUSIMH Kk JOJDKEH HaXOAuThCs B mpenenax 1,2-3, a Bo
B3PBIBOOIIACHBIX TOMEHICHUAX — k = 1,4-6.

Eme onHa cuctema 3alUThI — 3auumHoe omKaoyerue — 3TO 3allUuTa OT MMOPAKEHUS HNEKTPUIECKUM TOKOM
B 3JICKTPOYCTaHOBKaX, paboTaromux noj HanpsbkenueM 10 1000 B, aBToMaTHuecKuM OTKIIFOUEHHEM Bcex (as
aBapHITHOTO yYacTKa CETH 3a BpeMs, JOIyCTUMOE 110 YCIOBHUSAM 0€30M1aCHOCTH AJIs YeJIOBEKa.

OcHOBHas XapaKTepUCTHUKA 3TOW CUCTEMBI — OBICTPOACHCTBUE, OHO HE JODKHO mpeBbimath 0,2 ¢. [Tpunmun
3aIUTHl OCHOBAaH Ha OTPAaHWYEHUM BPEMEHHM MPOTEKAHUs OMACHOIO TOKA uepe3 Teno yenoBeka. CyliecTBYOT
Pa3IMyYHbIE CXEMBI 3AIIUTHOTO OTKJIKOYEHMSI, OJTHA U3 HHUX, OCHOBAaHHAsl HA MCIOJb30BaHUU pEJe HAIPSIKEHU,
npeacrasieHa Ha puc. 20.8.

[Tpu 3ambikanuu (ha3HOTO MPOBOJAA HA 3a3€MJICHHBIA WIIM 3aHYJICHHBIH KOPIYC 3JIEKTPOYCTAaHOBKHM Ha HEM
BO3HHMKaeT HampspkeHue kopmnyca V.. Ecaum oHO npeBhIlIaeT 3apaHee yCTaHOBJIEHHOE MPEAEIBHO JOIYyCTUMOE
HampsokeHue Vi on (T. €. ecnmu Vi > Vi jon), cpabaThIBaeT 3aIMTHOE OTKIIIOUAroIee ycTpoiicTBo. Cxema
paboTaeT cieayronmmM o0pazoM.

Benencteue pasHOCTH MOTEHLMATIOB MEXAY KOPILyCOM 3JEKTPOYCTAaHOBKU / U 3eMJIEH BO3HHUKACT TOK I,
KOTOPBIN, IPOXOJSI Yepe3 pese J, 3aMbIKACT €ro KOHTAKThI, 10JaBasi MUTAHUE HA OTKIIOYAIOIIYIO KaTyIIKy 3.
[lon BnIMsAHMEM BO3HHMKUIETO AJIEKTPOMArHUTHOTO TOJS BHYTPb HEE BTATMBACTCS CEPIACYHHUK 4, BBI3bIBAL
OTKJIFOUEHHE aBTOMAaTUYECKOT0 BBIKIIIOUATeNs 2, U yCTaHOBKA 00€CTOUNBAETCS.

|

Ll &

77 7777 7777777 7777777777777

Puc. 20.8. Cxema 3amumnozo omxaroMeHua:
1 — xoprnyc 3neKTPOyCcTaHOBKH; 2 — aBTOMATUUECKUI BHIKIIIOYATEb;

3 — oTkuIOYalolan Katylika; 4 — CepaeyHMK KaTyllKH; 5 — peje MaKCUMaJbHOro
HampsXeHnsi; R; — CONPOTURIIEHUE 3ALIMTHOTO 3a3eMIeHNs; J; — TOK 3aMbIKaHMs;
I, — ToK, npoTexaowuii yepe3 pene; Ry — CONPOTUBICHUE BCIOMOTATENBHOTO
3a3eMJICHUS
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3anMTHOE OTKIIFOYCHHE PEKOMEHIyeTCSsl IPUMEHSATH!

" B IIEpEIBWXHBIX YCTaHOBKaX HampspkeHuem 10 1000 B;

" IS OTKIIOYEHHS 3JEKTPOOOOpYAOBaHUS, YNAJICHHOTO OT WCTOYHUKA MHUTAHMS, KaK JIOTIOJHEHHE K

3aHYJICHHUIO;

" B OJCKTPUPHUIIMPOBAHHOM WHCTPYMEHTE KaK JOMOJHEHHUE K 3alIUTHOMY 3a3€MJICHHUIO WU 3aHYJICHUIO;

" B CKQJIbHBIX U MEP3JIbIX IPYHTAaX IPU HEBO3MOKHOCTH BBIIIOJHUTH HEOOXOAMMOE 3a3eMJICHUE.

PaccMoTpuM KpaTko opeanusayuoHnHvle Meponpuamus, obecneyusaroujue 0e30NACHYI0 IKCHIYAMAYUIO
anekmpoycmanogok. K HuM oTHocATCs 0(hOpMIIEHHE COOTBETCTBYIOMIUX PabOT HAPSIIOM WM PACTIOPSKEHUEM,
JIOIYCK K paboTe, Ha/30p 3a MPOBEACHUEM padoT, cTporoe coOMI0IEHHE peKUMa TPyla U OTAbIXa, IEPEX0JI0B
Ha Jpyrue paboThl U OKOHYaHUS PaboT.

Hapsgom a1 mpoBeieHus: pabOTHI B 2JIGKTPOYCTAHOBKAX HA3bIBAIOT COCTABICHHOE HA CIICIIMATBHOM OJIaHKE
3a/laHue Ha ee 0e30macHoOe MPOU3BOJICTBO, OIMpPEAETSIoNIee CoAepKaHue, MECTO, BpeMsl Hadalla U OKOHYAHUS
paboThl, HEOOXOAMMBIE MEphl OE30MACHOCTH, COCTAaB OpHUrajg M JIMI, OTBETCTBEHHBIX 3a 0E30MacCHOCTHh
BBITIOJTHEHUS pa0boT. PacmopsikeHrneM Has3bIBalOT TO ke 3ajjaHre Ha 0e30MmacHoe MPOU3BOACTBO PabOThI, HO C
yKa3zaHHEM COJIepKaHUs pabOThl, MECTA, BPEMEHH U JIUI], KOTOPHIM IOPYYEHO €€ BBIIIOJIHEHHUE.

Bce paboThl Ha TOKOIPOBOASAIIUX YACTAX JEKTPOYCTAHOBOK IO/ HAMPSKEHUEM M CO CHATHUEM HANPSLKEHUS
BBIMOJIHSAIOT TI0 HAapsAy, KpOMe KpaTKOBPEMEHHBIX paboT (IIPOAOILKUTEIBLHOCTRIO HE Oonee 1 u), TpeOyromux
ydacTus He Oosiee Tpex 4eaoBeK. ITH paObOThl BHIOIHSIOT MO PACHOPSHKEHHUIO.

K opraHuzanuoHHBIM MEPONPUSATHSIM TaKXKE OTHOCATCS OOydeHHE MEepCcOoHANa MPaBWIBHBIM MPHEMaM
paboTel C TpUCBOEHHEM  PAOOTHHKAM, OOCITYXHBAIOIIMM  3JIEKTPOYCTAHOBKH, COOTBETCTBYIOIIHUX
KBaJTM(HUKAIMOHHBIX Tpymil. CBeeHUs 0 KBaTM(PUKALMOHHBIX TPyINax MepcoHana npeacrasieHsl B Tadm. 20.3.

B psge cinyuaeB CyIIECTBEHHYIO OMNAcHOCThH JJISL YENIOBEKa MPEICTABISIET CrAmuiecKoe 31eKmpuiecmaso,
MOJT KOTOPHIM TIOHMMAIOT COBOKYITHOCTH SIBJICHWUW, CBSI3aHHBIX C BO3HUKHOBEHHEM, COXPAaHCHHEM H
penakcanuei (ociabieHneM) CBOOOJHOTO JJIEKTPUYECKOTO 3apsjia Ha TIOBEPXHOCTM MU B o0BbeMe
JMRJICKTPUUECKUX BEIECTB, MaTEPUaloB, W3JENUN WM Ha W30JUPOBAHHBIX MpoBoAHUKaX. [IpoTexanue
Pa3IMYHBIX TEXHOJIOTUYECKUX IMPOLIECCOB, TaKWX, KaK M3MeNbUYeHHE, paclblieHue, GUIbTpoBaHUE U APYTHE,
COIIPOBOKIAETCS  DJEKTpU3alMell MarepuajioB M 00OpylOBaHMSA, TMPHYEM BO3HUKAIOUIMA Ha HHUX
3JEKTPUYECKUN MOTEHIHAN JOCTUIaeT 3HAYEHUH ThICSY M JECITKA ThICAY BOJBT. BO3/1eCTBUE CTaTUYECKOTO
AJIEKTPUYECTBA HA OPTaHM3M YeJIOBEeKa MPOSBISETCS B BUJAE CJA0OT0 JIUTEIBHO MPOTEKAIOIIETO TOKA JIHO0 B
(dbopMe KpaTKOBPEMEHHOT'O pa3psjia Yepe3 TEJIO YeJOBeKa, B pe3yjbTaTe Yero MOXET NMPOU30UTH HECUACTHBIH
CIIy4amu.

Bpennoe Bo3zaelicTBUe Ha OpraHu3M 4YeJIOBEKAa OKAa3bIBAET U JJeKmpuueckoe noje HNOoBblUeHHOU
Hanpsxcennocmu. OHO BBI3BIBACT (PYHKIMOHAJIBHBIE U3MEHEHHUS LIEHTPAIbHON HEPBHOMU, CEPACYHOCOCYIUCTOM
1 HEKOTOPBIX JIPYTHUX CUCTEM OpraHUu3Ma.

3awumy om cmamuuecko2o dleKmpuiecmeda OCYIIECTBISIOT 1O JBYM OCHOBHBIM HAaIlPaBIICHHSIM:
YMEHbIMIEHHUE TEHEepaluM EKTPUUESCKUX 3apAJOBU Y CTPaHEeHHU e 3apsAJ0B CTaTUYECKOTO
anekTpuyectBa. [l peanuzanmMu  MEPBOTO  HANpaBiICHUS  HEOOXOAMMO  NPAaBUIBHO  MOJIOHMPATh
KOHCTPYKIIMOHHBIE MaTepUabl, U3 KOTOPHIX U3rOTABIMBAIOTCS MAUINHbI, arperaThbl U MPOYee TEXHOJIOTUYECKOE
o0opynoBaHue. OTH MaTepHalibl JOJDKHBI OBITH CJIA00 HIEKTPUYIOUIMMHUCS WM HEIJICKTPU3YIOIIUMHUCS.
Hamnpumep, cunteTnueckuii Matepuain, cocrosmuii Ha 40% n3 Heinona n 60% 1akpoHa, He ANEKTPU3YETCS ITPU
TPEHUH O XPOMHUPOBAHHYIO TTOBEPXHOCTb.
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Ta6auua 20.3. KpaandpukaunonHbie rpynnsi mepconana,
00CIYKUBAIOLIETO 31EKTPOYCTAHOBKH

Ipynna Cneyuansrocmo, Cmaxc pa- Heobxodumsie
npogheccus 6omol Ha 3HAHUR
neKmpoyc-
maHogKax

V  Macrep, texHuk, iH- He MeHee  CxeMsl H ycTpoiicTBo oGopy-
XEHEp CO cnelMaNb- [Ooayroga  JOBAaHMUs, NPaBHJIa OKAa3aHUS

HbIM 0Gpa3oBaHUeEM, MIOMOLIM NOCTPaJaBLIeMy OT
371EKTPOMOHTED, 3JIeK-~ BO3ICHCTBHS 3JEKTPHUUECKOTO
Tpociecapb TOKa, o0yyerue nepcoHana

6e3omacHbiM MeTonaM paboTam
IV Haumnaiomuii unxe- He MeHee — DrnekTporexHuKa, npaBuia

Hep, TEXHMK, Ofepa-  roaa MepBoii MOMOLIH, NpaBuia
TWUBHO-PEMOHTHbIA ©e30MacHOCTH, YMEHHE CBO-
NepCoHAN ©OHO NPOU3BOAUTD TIEPEKIIO~
YeHUs o
III  To xe He MeHee  DneMeHTapHbI€ 3HAHUSA 3J€K- -
MOJYTrofa  TPOTEXHMUKH, MmpaBuia 6e3o-
NMacHOCTH

I  MonuTep, 3neKTPHK OmvH Mecsal DaeMeHTapHOe 3HAKOMCTBO € .
3JIEKTPOYCTAHOBKOIA, ITpea-
cTaBJieHHe 00 ONacHoOCTH, OC-
HOBHbIE MEpHI MPeJOCTOPOX-
HOCTH o

I - — OTcyTCTBUE JIEKTPOTEXHHUE-
CKMX 3HAHMI U TIpeJCcTaBie-
HHIT 00 OIMacHOCTH

JIIst CHSITHSI 3apsiIOB CTaTHYECKOTO 3JICKTPHYECTBA C IMMOBEPXHOCTH TEXHOJOTHYCCKOTO 00OpYIOBAaHUS €I
00513aTeNBHO 3a3EMJISIOT.

Kpome mepednciieHHbIX CIOCOOOB 3alIUThl OT CTAaTHYECKOTO 3JICKTPUYECTBA OOJBIIOE 3HAYCHUE HMEET
CHIDKCHHE YJENBHOTO TIOBEPXHOCTHOTO JJIEKTPUUYECKOTO COMPOTHUBICHUS MEpepadaThIBAEMBIX MAaTEPHUAIIOB.
DTO JOCTHTACTCS TMOBBINICHUEM OTHOCHUTEIBHON BIIAXKHOCTH B TIOMEUICHHH, TJIe MPOU3BOAMTCS 00paboTKa
MOTJIOMIAIONINX BOJY MAaTepuanoB (JpeBeCHHBI, Oymara, XJIOMYaToOyMaXHOW TKaHW U 1p.), 10 65-70%,
HAaHECCHHEM Ha HMX IMOBEPXHOCTH CIIEIUATBHBIX AHTHCTATHYECKHMX COCTABOB, BBEJACHHEM B COCTaB TBEPJBIX
JTUDJIEKTPUKOB DJIEKTPOMPOBOIAIINX MaTepuanoB (rpadura, yriaepoAaHbIX BOJOKOH, ATFOMHUHHEBOW IMyApPHI H
T.J1.). CyIIECTBYIOT M JPYTHE METOJIbI 3aIUTHI OT CTATUYCCKOTO JICKTPHUICCTRA.

20.3. MoJiHue3amuTa

BaxxHbIM BOIIPOCOM 3J1€KTPOOE30IaCHOCTH SIBJISIETCS 3aILUTa OT yAapa MOJHHM, WK MOJTHHUE3AIINTA.

Monaus — 3T0 0coOBI BHJ TPOXOXNKACHUS DIIEKTPUYECKOTO TOKA YEpe3 OrPOMHBIC BO3IYLIHbIC
MIPOMEXYTKH, ICTOYHUK KOTOPOT'0 — aTMOC(EPHBIN 3apsi]l, HAKOIUIEHHBIH IPO30BBIM 00JIAKOM.

Paznuuyaror Tpu THIa BO3AEHCTBHS TOKA MOJIHUU: IIPSIMOM yAap, BTOPUYHOE BO3JIEUCTBUE 3apsA/ia MOJHUU U
3aHOC BBICOKMX IOTEHLMANOB (HampspkeHWs) B 31aHus. [Ipum mpsMoM paspsae MOJHHMM B 3[aHHE WM
COOpYKEHHE MOXKET IIPOU30UTH €r0 MEXaHUYECKOE MU TepMUYECcKoe paspylueHue. [lociennee npossusercs B
BH/JIE TUIABJICHUS WIN JAaK€ UCIAPEHUs MaTEpHajoB KOHCTPYKIMH. BropuuHOe BO3AEHCTBUE pa3psa MOIHUH
3aKJII0YAeTCsl B HABEJICHUH B 3aMKHYTBIX TOKOIPOBOJSALIMX KOHTYpax (TpyOOmpoBOAax, 3JIEKTPOIPOBOAKAX H
Ip.), PacIloyIOKEHHBIX BHYTPHU 3/1aHHUH, IEKTPHUUECKUX TOKOB. DTH TOKH MOTYT BbI3BaTh UCKPEHHE UM HATPEB
METANIMYECKUX KOHCTPYKLUH, YTO MOXET CTaTh IPUYMHON BO3HMKHOBEHMs IIOKapa WIM B3pblBa B
MIOMEILEHUAX, T/I€ UCIONb3YTCS TOPIOYUE WIIM B3PBIBOOINIACHBIE BenlecTBa. K 3TUM ke MOCIEACTBUAM MOXKET
MPUBECTH U 3aHOC BBICOKMX MOTCHLUAIOB (HANPSIKEHHUsS) MO JIFOOBIM METAITIOKOHCTPYKIMAM, HAaXOASIIUMCS
BHYTPHU 3JJaHUN U COOPYKEHUH O] AEHCTBUEM MOJTHUH.

JUist 3a1UTHl OT IEHCTBHSI MOJHMU YCTPAUBAIOT MOJTHU €O TB O 1 bl (TPOMOOTBO/IBI). DTO 3a3eMJICHHbIE
METAJUIMYECKUE KOHCTPYKIIMH, KOTOPbIE BOCIIPUHUMAIOT y/Iap MOJHUHU U OTBOJAT €€ TOK B 3eMiIt0. Paznuyaror
CTEPXKHEBBIE U TPOCOBBIE MOJHUEOTBOABL. X 3alinTHOE NEHCTBME OCHOBAHO Ha CBOWCTBE MOJIHMN NOpa)<aTb
HanboJiee BHICOKHE U XOPOIIO 3a3eMJICHHBIE METAJUIMYECKHE KOHCTPYKIINH.
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MOoJIHHEOTBOBl XapaKTEPU3YIOTCS 30HOW 3aIlMThl, KOTOpas ONpENeNseTcs Kak 4acTh IPOCTPAHCTBA,
3alUIIEHHOTO OT yJapa MOJIHWU C OIpPEAEJICHHOW CTENEHbI0 HaleKHOCTU. B 3aBUCHUMOCTH OT CTENeHH
HAJIe’KHOCTH 30HBI 3aLUTHI MOTYT ObITh IBYX TUNOB — A 1 b. Tun 30HbI 3a1IUTHI BEIOUPAIOT B 3aBUCUMOCTH OT
0’KHJIaeMOT'0 KOJIMYECTBA MOPAKEHUN MOJIHMEH 37aHuN U coopykeHuil B ron (N). Ecnu Benwmumaa N > 1, T0o
IPUHUMAIOT 30HY 3aIMUTHI TUNA A (CTENEHb HAJEKHOCTH 3allUThI B 3TOM Cllydae cOocTaBisieT He MeHee 99,5%).
[Tpu N < 1 npuHUMAIOT 30HY 3alIUThI TUNIA B (cTeneHp Hae)KHOCTH ATON 3alUThl — 95% U BbIIIIE).

PaccmoTpuM, Kakyro 30HY 3alIUThI 00pa3yeT CTepP:KHEBOM OTJENBHO CTOAMIMNA MoTHIEOTBO (puc. 20.9).

3 Ix Puc. 20.9. 3ona 3amumot 00UHOHRO20
CIMepXICHes020 MOAKUEOME00a:
TV I rssse ] — rpaHMua 30HbI 3alLMTHl HA YPOBHE
BBHICOTHI 00beKTa; 2 — TO X€, Ha ypOBHE
2 3eMAu; h — BHICOTR MOTHHEOTBOAA; Hly —

; BHICOTa KOHYcCa 3alUMThI; Ay — BBICOTA
1 3alH1LaeMoro obbeKTa; rx — PaaMyc 30-
o HbI 33LUMTH] Ha YPOBHE BBICOTHI 0OBEKTa;
Fp — PAmMyC 30HBI 3alUKTH 06BEKTA Ha

\ r. YpOBHE 3eMIIH

Kak cnexyer u3 pucyHka, 30Ha 3alIUThI AJIS1 JaHHOTO MOJHHEOTBOJA MPEJCTaBIsIeT cOO0M KOHYC BBICOTOM
hy ¢ panuycoM ocHOBaHHUS Ha 3eMJie ry. OOBIYHO BBICOTa MOJTHHEOTBOAA (/1) He mpeBbimaet 150 M. OcTanbHbie
pa3Mepbl 30HbI B 3aBUCUMOCTH OT BEJTUYHHBI (4, M) cieayromue (tads. 20.4):

‘TaGnwua 20.4. [TapaMerpst 30HBI 3aIUTHI A1 MOJIHHEOTBOLA

Mapamemp, u Beauuuna napamempa ona

3omb A l 3ouvt b
H 0,85 4 0,92 A
To (1,1 —0,002 #) h L15h
rx (1,1 — 0,02 h)(h — h,/0,85) 1,5(h — h,/0,92)

CyIIecTBYIOT TaKKe 3aBUCUMOCTH, MO3BOJISIONINE, 33a/1aBasACh pa3MepaMu 3alUIIaeMoro o0bekTa (A, u ry),
OTIPENICIIUTh BEIMYMHY /. DTa 3aBUCUMOCTb IS 30HBI b iMeeT BU:
h=(r +1,63h)/15. (20,19)

I[JISI MOJIHUCOTBOAOB APYTIUX THUIIOB 3aBUCUMOCTH UHBIC.
20.4. Oxa3anue nepBoM MOMOIUM MOPAKEHHOMY JTEKTPUYECKHUM TOKOM

PaccMOTpUM  OCHOBHBIE  BONPOCHI, KACAIOIIUECS OKA3aHUs Nepeoll NOMOwju Om  6030elcmeus
INEKMPUYECK020 MOoKa. ITa MOMOIIb COCTOUT U3 ABYX ITAalOB: OCBOO0XKICHHE NOCTPAJABILErO OT BO31EHCTBUS
ANEKTPUYECKOTO TOKA ¥ OKa3aHUE MY IIEPBOM TOMOIIIH.

Ecnn uenoBek NPUKOCHYJICS K TOKOIPOBOJSAIIEH YAacTH JIEKTPOYCTAHOBKM M HE MOXET CaMOCTOSITENIbHO
OCBOOOIUTHCS OT BO3JAEHCTBHSI TOKA, TO NMPUCYTCTBYIOUIMM HEOOXOAMMO OKa3aTh €My MoMoIlb. st 3Toro
ciefyeT ObICTPO OTKIIIOYMThH IEKTPOIPOBOJKY C IMOMOUIBIO BBIKIKOYATENS, pyOuiIbHUKa U T.A4. Eciu ObicTpo
OTKJIIOUUTH  AJIEKTPOYCTAHOBKY OT CETM HEBO3MOXXHO, OKa3bIBAIOUIMI IIOMOIIb JIOJDKEH OTIEIHUTH
MOCTPAJaBIIEro OT TOKompoBoisimied dactv. IIpu 3TOM ciegyer uMeTh B BHIYy, 4TO 0O€3 IpPUMEHEHHs
HEOOXOIUMBIX Mep NPEAOCTOPOKHOCTH HENb3s MPUKACATHCA K YEIIOBEKY, HAXOAAIIEMYCs B IIeTIH TOKa, TaK KaK
MO’KHO CaMOMY IONACTh M0/ HampsikeHue. JleiicTBoBaTh cieyer TakuM 00pa3oM.

Ecnn nocrpanaBmuii nonan noj aedctsue HampsbkeHus 1o 1000 B, ToxonpoBozslyr 4acTb OT HErO
MOYKHO OTJIEJIUTh CYXUM KaHATOM, MaJKOW MM JOCKOW WM OTTAHYTh IOCTPAJaBLIETO 3a OJSXKIY, €CJIM OHA
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cyxas. Pyku OKa3pIBalOIIEro MOMOIIh CIEAYeT 3allUTUTh JAUAJICKTPUUYCCKHUMH IepYaTKaMH, Ha HOTH
HEOOXOAMMO HAJCTh PE3WHOBYIO OOYBh WJIM BCTaTh Ha H3OJUPYIONIYIO TMOJCTaBKY (Cyxyr 1ocky). Ecmum
MIePEUMCIICHHBIE MEPhI HE Jalld pe3yJbTaTa, JOMyCKAaeTCs MepepyOuTh MPOBOJ TOMIOPOM C CyXOH JepeBSIHHOM
PYKOSITKOW WJIM Ilepepe3aTh €ro APyruM HHCTPYMEHTOM C U30JIMPOBAHHBIMHU PyUKaMH.

[Ipn wHampsokenuun, mnpesbrmatomem 1000 B, nmma, okaspiBarolmue NOMOINb, JOKHBI paboTath B
OUDJIEKTPUYECKUX TepyaTkax M O00yBM U OTTATMBaTh MOCTPAAABILIErO0 OT TMPOBOJA CHELHMATbHBIMU
WHCTPYMEHTaMH, MpeJIHa3HAuYeHHBIMU I JAHHOTO HamnpspKeHUs (IITAHTOM WM Kiemamu). Pexomenmyercs
Tak)k€ HaKOPOTKO 3aMKHYTh BC€ MPOBOJIA JTMHHUH JIEKTPOIepeaaun, HAOpPOCUB HAa HUX COEIMHEHHBIN C 3eMJieil
MPOBO/I.

[locne ocBOOOXIEHUSI TOCTpagaBIIET0 OT BO3ACUCTBUA JJIEKTPUYECKOTO TOKAa €My OKa3bIBaloT
JOBpayeOHYI0 MEIUIMHCKYIO TOMOIIb. ECIIM TOTYYUBIIHMIA AJIEKTPOTPABMY HAXOIUTCS B CO3HAHUHU, €My
HEO0OXOAMMO 00ECIIEYUTH TIOJHBIN TOKOM /10 MPUOBITHS Bpavya WM CPOYHO JIOCTABUTH B JIEUEOHOE YUPEIKICHHUE.
Ecnu yenoBek moTepsul CO3HAHUE, HO JBIXaHHE W padoTa cepllla COXPAHUIUCH, MOCTPATABIIETO YKIAABIBAIOT
Ha MSTKYIO MOJICTUIIKY, PacCTErMBAIOT MOSIC U OJIeXKAY, 0OecrieunBas TeM CaMbIM MPUTOK CBEXKEro BO31yXa, U
JIAIOT HIOXATh HAIIATBIPHBIA CIUPT, OOPBI3TUBAIOT JIUIIO XOJIOIHOW BOJIOM, pAaCTHPAIOT U COTPEBAIOT TEJIO.

[Tpu peaxoM U CyIOpOKHOM, a TAaK)Ke YXYyAUIAIOMIEMCs IbIXaHUU MOCTPaJaBUIeMy JeNaloT UCKYCCTBEHHOE
neixanue. [Ipy OTCyTCTBMM NMPU3HAKOB KXU3HU UCKYCCTBEHHOE IBIXAHHE COYETAIOT C HAPYKHBIM MacCCaXeMm
cepaua.

B 3akmoueHue TiaBbl YKaKeM, YTO M3MEPEHUsSI YPOBHS TOKA, HATIPSHKEHUS, COMPOTUBIICHUS, MOIIHOCTH U
JIPYTUX TIApaMeTPOB CETH, OCYIIECTBIsEMBbIE C IEJbI0 oOOecredeHus: Oe30macHOCTH paboTaromux Ha
ANIEKTPOYCTAHOBKAX, MPOBOJAT C HKCIOJIH30BAHHEM OOBIYHBIX aMIIEPMETPOB, BOJBTMETPOB, OMMETPOB,
BAaTTMETPOB U Jpyrux npuoopoB. KoHcTpykumu, nmpuHOMNBI paOOThl, 00JaCTH MPUMEHEHUS U METOJUKH
W3MEpPEHUN COOTBETCTBYIOIIUX JJICKTPUYECKUX BEIMYMH pACCMATPUBAIOTCA B Kypcax (U3UKH H
ANEKTPOTEXHUKH.

KonTpoJbHBIE BOPOCHI

Kakoe nelicTBue 0Ka3bIBAET SJIEKTPUYECKUI TOK Ha OPraHU3M YeJIoBeKa?
UYro Takoe 371€KTpOTPaBMbl?
KakoBbI NpUYHHBI 3JEKTpOTpaBMaTU3IMa?
Ot kakux (aKkTOPOB 3aBUCUT UCXO/ MOPAKEHUS IEKTPHUESCKUM TOKOM?
OxapakTepu3yiTe JOIMyCTUMbIE YPOBHH HAIPSKEHUSI U TOKA.
[Iepeuuncnure OCHOBHBIE Cilyyau BKJIFOUEHHSI YEJIOBEKA B 3JIEKTPOCETh.
UYto Takoe maroBoe HarpsKeHue?
[lepeuncnnTe OCHOBHBIE CIIOCOOBI M CPENICTBA AIICKTPO3AIIUTHI U OXapaKTEPU3YHUTE UX.
KakoBa kmaccudukamusi mNpOM3BOACTBEHHBIX IIOMEIIEHUH [0 CTENEeHU ONACHOCTH MOPaKEHUS
INEKTPUYECKUM TOKOM?
.UTo Takoe 3allMTHOE 3a3€MJICHHE M KaK C €ro IMOMOIIBI0 OCYHIECTBISETCS 3allluTa YeloBeKa OT
MOPAKEHUSI IEKTPUUECKUM TOKOM?
11. Yro Takoe 3aHyJICHHE M KAaKOB IPUHIIUIT 00€CTICUCHHSI JIEKTPOOE30TaCHOCTH C €0 IIOMOIIBIO?
12. YUto Takoe 3alUTHOE OTKIFOYCHHE U KaKOBBI IPUHITUIIBI €r0 PaboThI?
13. HazoBute nHAMBUAYaIbHBIE CPECTBA 3AIIUTHI OT HOPAXKEHUS AIEKTPUIECKUM TOKOM.
14. Yto Takoe MOJHUEOTBOA?
15. Kakue Turbsl MOJTHUEOTBOJOB CYIIECTBYIOT?
16. Uto Takoe 30HA 3al[UTLI MOJIHHEOTBOAA?

WX kW=

—_
=]

I'naBa 21. be3onacHocTs padoThl 000PYI0BAHUSA 1O/ IABJEHUEM BbIllle ATMOC(EPHOTO

[Tpu oCyIIECTBICHNUN PA3IUYHBIX TEXHOJOTUYECKUX MPOIECCOB, MPOBEACHIUN PEMOHTHBIX padoT, B OBITY U
T.J. IIMPOKO PaCHpPOCTPAHEHBbI PA3JIUYHBIC CHCTEMbl TOBBIIIEHHOTO [aBJIEHUSA, K KOTOPHIM OTHOCHUTCS
cienyromiee o0opyaoBaHue: TPyOOMpPOBOMBI, OANJIOHBI U €MKOCTH Ui XPAaHEHHUS WU TEPEBO3KHU CHKATHIX,
CXKI)KEHHBIX M PACTBOPEHHBIX Ta30B, MApOBbIE M BOJASHBIE KOTJIBI, Trasroybaepbl U ap. OcCHOBHOM
XapaKTePUCTHKOW ATOro 000OpyAOBaHUs SBISETCS TO, YTO JABICHUE raza WIM KUIKOCTH B HEM IPEBBIIIACT
aTMocdepHoe. Imo 000pyJOBaHUE PUHITO HA3BIBATh COCYAaMH, paOOTAIONIMMH MO TaBJICHUEM.
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OcHoBHOE TpeOOBaHNE K ITUM COCYZaM — CoOII00eHUe UX 2epMemuyHOCmy Ha IPOTSHKEHUN BCETo TepHoia
JKCIUTyaTanuu. ['epMETHYHOCTh — 3TO HEMPOHMUIAEMOCTh JKHUIKOCTSIMA W Ta3aMU CTEHOK W COCJMHEHHH,
OTPaHUYMBAIOUINX BHYTPEHHHE OOBEMBI COCYNIOB, paboOTaloIMX MOA JaBieHueM. Kpome 3TuUX cocyaoB
TPeGOBAHHMS 110 TePMETHIHOCTH 00S3aTENBHBI U JUTS BAKYYMHBIX YCTAHOBOK U 000Dy I0BAHHS .

! BakyyMHBIM Ha3bIBaIOT 0G0PYIOBAHHE, B KOTOPOM Pa3IHUHbIC TEXHOJIOTHYECKHE TIPOLIECCH MPOTEKAIOT B CPE/IE PA3PEKECHHBIX
ra3oB. C (u3uuecKkoil TOUKM 3pEHHUsS] K Pa3peKEHHBIM OTHOCSATCS Ta3bl, HAXOMASAIIMECS MPH CTOJb MAaJbIX JABJICHHUSX, YTO CPEIHSS
JUIMHA CBOOOTHOTO MpoOera MX MOJIEKYN COM3MepHUMa C JIMHEHHBIMH pa3MepaMd TOTO O0OOpYZOBaHHS, B KOTOPOM JTH Ta3bl
HaXOJAATCS.

Jlro6ble cocynpl, paboTaroliye Moj JaBJI€HUEM, BCETJa MPEICTABISIIOT COOOM MOTEHIMAIBbHYIO OMACHOCTD,
KOTOpasi IPU OTPEJCIICHHBIX YCIOBUSAX MOXET TpPaHC(HOPMHUPOBATHCS B SBHYIO (OPMY W TOBJIECUb TSKEIbIC
nocneacTBus. Pazrepmeru3zanus (motepsi TepMETHUHOCTH) COCYI0B, pabOTAIOMIMX MO/ JaBICHUEM, JOCTaTOYHO
4acTO CONPOBOXKAAETCS BOSHUKHOBEHUEM JBYX I'PYIIIT OMACHOCTEM.

[lepBast U3 HUX CBs3aHa C B3PBHIBOM COCYJa WM YCTAaHOBKH, paboTarolieil moj AaBieHueM. B3pbiBoM
HAa3bIBAIOT  OBICTPONPOTEKAOIIUNA Tpolecc (U3MUECKUX U XUMHUYECKUX TPEBpAIICHUN  BEIIECTB,
COTPOBOXKAAIOIINICA 0CBOOOXKIEHHEM OOJIBIIOr0 KOJIMYECTBA YJHEPTHH B OTPaHUYEHHOM 00beMe, B pe3yJIbTaTe
KOTOPOTO B OKPY’AIOIEM MPOCTPAHCTBE 00pasyeTcs M pacIpoOCTPAaHsAeTCs yAapHAs BOIHA', CHOCOOHAs
CO3/1aTh yTpo3y KU3HU U 370pOBbI0 MoAeh. [Ipu B3pbIBE MOKET MPOU30MTH pa3pylLIeHHE 3/1aHUs, B KOTOPOM
PAacIoyIoKEHbl COCy/bl, padoTaroMe MO AAaBJICHUEM, WIM €ro YacTel, a Takke TPaBMHUPOBAHUE MEpCOHAa
pa3neTarIUMUCI OCKOIKaMH 000PYIOBaHMS.

" VapHoii BONHON Ha3bIBAETCS PACIPOCTPAHEHHE B ra3000pa3HOM, JKUIAKOHW MM TBEPHOH Cpele MOBEPXHOCTH, HAa KOTOPOIL
MPOUCXOJUT CKAYKOOOpa3HOE MOBBINIEHUE JaBICHUS, COMPOBOXKIAIONIEECS M3MEHEHHEM IUIOTHOCTH, TEMIIEpaTypbl U CKOPOCTH
JABWIKCHUS CPEABI. Ota TMOBEPXHOCTH HA3bIBACTCS MMOBEPXHOCTHIO B3PbIBA NI CKAYKOM YIIJIOTHCHUS.

Bropas rpymnmna onacHocTel 3aBHCHT OT CBOMCTB BEILECTB, HAXOSAIIUXCS B 000OpyIOBaHUU, pabOTaOIIEM
MoJ JaBiieHHEeM. Tak, OOCHY>KMBAIOIIMKA NEPCOHAT MOXKET MOJYyYUTh TEPMHUYECKHE OXOIH, €Cld B
pa3repMeTU3UPOBABIICICS YCTAHOBKE HAaXOJMJIUCh BEIIECTBA C BHICOKOW WMJIM HHU3KOW Temmeparypoi. Ecnu B
COCy/Ie HaXOJWJINCh arpeCCUBHBIC BEIECTBA, TO Pa0OTAIOIIUE MOTYT MOMYYUTh XUMHUYECKHUE OXKOTH; KPOME
TOTO, MPH STOM BO3HHUKAET OMACHOCTH OTpaBJIEHUS MepcoHana. PanuanuoHHas OMAacHOCTh BO3HHUKAET IMPHU
pasrepMeTu3aluyd YCTaHOBOK, COJEPKallNX pa3lIndyHble pPaJHOAKTUBHBIC BellecTBa. TakuMm oOpas3oM, IS
obecrieueHnst 0€30MaCHOCTH TEePCOHANA, OOCITYKHUBAIOIIETO COCYIBI O] JaBICHHUEM, BECbMa Ba)XKHO, YTOOBI
IKCnIyamupyemoe 000py008aHue COXPaAHANL0 2epMeMUYHOCb.

PaccMoTpuM OCHOBHBIE BUJIBI COCY/IOB U allapaToB, pabOTAIOUIUX MOJT JaBICHUEM.

Tpy60onpoeoosbl — 3TO YCTPOUCTBA JJIs1 TPAHCIOPTUPOBKHU >kuakocTer u ra3zos. [lo cymectBytomemy 'OCTy
14202-69 Bce *)UAKOCTH U Ta3bl; TPAHCIOPTUPYEMBIC 10 HUM, pa30UTHI HA JIecaTh Tpynm. Jljis onpeaeneHus
BUJIAa BEIIECTBA, TPAHCIOPTUPYEMOro IO TPyOONpOBOAaM, HMX OKpAIIMBAIOT B COOTBETCTBYIOIIME LBETa
(omo3HaBaTenbHAs OKpacKa):

Bona — 3EJICHBIN
ITap — KpacHbIN
Bo3nyx — CHHHI

I"a3bl roproume u Heroproune — YKEJTHIN
Kucnotsr — OpaHKEBbIN
[{emoun — ¢uoneToBbIN
KunkocTtu roproune u HEropro4ume — KOPUYHEBBIN
IIpoune BemecTBa — cepbId

Kpome ono3HaBaTenbHON OKpAacKy Ha TPyOOIPOBObI HAHOCAT KPACKON MpeaypeaIuTeabHble (CUTHAIBHBIC)
LBETHBIE KOJIbLIA!
Llgéem nanocumozo Tpancnopmupyemvie eujecmea Ha mpyb6onposoo Koivya

Kpacusiit — B3psIBoOnIacHbIE, OrHEONACHBIE, JIETKOBOCILIAMEHSFOLIUECS
3eneHbli — be3onacHble UM HENTPAIIBHBIE
Kenterit — ToxkcuuHbIe MM MHOI BHJ ONTACHOCTH, HAIIPUMEP TIITyOOKUI BaKyyM, BEICOKOE
JIaBJICHUE, HAJTM4YKME pagualuu
KonuuecTBO CUTHAIBHBIX KOJEI ONpEACNAeT CTENeHb ONACHOCTU. baaionst — 3TO COCYIbl A

TPAHCIOPTUPOBKM M XpAHEHMs CXKATbIX M PAacTBOpEHHBIX Ta3oB. Paznmuuaror (cormacHo I'OCTy 949-73)
6amonsl Manoit (0,4—12 n), cpenneit (20-50 ) u Gonbmoi (80— 500 1) BMectumocTu. B 3aBuUCMMOCTH OT
coJepXKaluxcsi Ta30B OaNIOHbl OKpAlIMBAlOT B COOTBETCTBYIOIIME CHTHAJIbHBIE I[BETAa, a TaKXKe Ha HX
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MIOBEPXHOCTh HAHOCAT HAJIIIUCh, YKA3bIBAIOLIYIO BUJI Ia3a, a B PsJIE€ CIy4yaeB — OTIMUUTENIbHbIE M0JIO0CH! (TalI.
21.1).

B BepxHell wyacTh KaXAOro CTaJbHOro OanjoHa BBIOWUTHI CJEIYIOIIME JaHHBIC: TOBAPHBIA 3HAK
MPeANPUATHI-U3TOTOBUTENS; 1aTa (MECALl U I0J)) U3TOTOBJIEHUS (ITOCIEAHETO UCIBITAHUS) U TOJ CIEIyIOIIEero
UCTIBITAHUS; BUJ TepMOOOpabOTKH MaTepuaia Oamiona; padbouee U npoOHoe ruapasindeckoe aapnenue, Mlla;
€MKOCTb OajioHa, J1, Macca 0amioHa, kr; kieiimo OTK; o603HaueHne AeiCTBYIONIErO CTaHaapTa.

Kpuoeennvie cocyovr npenHasHaueHbl Uil XpaHEHUS] U TPAHCIIOPTHPOBKH PA3IUYHBIX CKIKEHHBIX T'a30B:
BO3/yXa, Kuciopoaa, aproHa u nap. B coorBerctBuu ¢ ['OCTom 16024-79 E ux BBIIyCKAalOT HIECTH
TUunopasmepos; 6; 3; 10; 16; 25 u 40 1. OTH cocyapl MapKUpyIOTCs cienyromum odpasom: Hanpumep CK-40 —
COCyJl KpUOTEeHHBIH eMKOCThi0 40 1. CHapyXd HX OKpaIlMBAIOT CEepeOPUCTON WM OO 3Malblo |
MIOCEPEMHE HAHOCAT OTJIMYUTENBHYIO IOJIOCY C HAa3BaHMEM CXKM)KEHHOI'O TIa3a, HAXOIALIErocsi B COCYHE.
Kpome paccMOTpeHHBIX COCYIOB AJisi XpaHEHHs OOJBIIUX KOJMYECTB CHXKIDKEHHBIX TIa30B MCIONB3YIOT
CTallMOHapHbIe pe3epByaprl (06beMoM 10 500 ThIC. 1 U GoJjee), a Ul UX MEePEeBO3KH — TPAHCIIOPTHBIE COCY/IBI
(TucTepHsl), UMEIoNe 00beM 110 35 ThIC. .

l'azeonb0epyi ipeiHa3HAYCHBI U XPAaHEHUS M BbIIaYM OOJBLINX KOJUYECTB CXKAThIX T'a30B, OTAEICHUS OT
HHUX MEXaHWYECKUX MPUMECEH M ApYrux ienei. PaznuyaroT ra3roiapiaepsl BHICOKOTO U HU3KOIO AaBiicHHs. B
NEPBBIX M3 HUX CXKATbIi ra3 HaXOAWUTCA MO OJHUM M3 cieayromux aasiaeHuil: menee 25; 32 u 40 Mlla.
["azronbaepsl HU3KOTO JaBJICHUS PACCUMTAHBI HA OOJBIIION 00HEM XPaHUMBIX Ta30B: 10°-3-10" 1.

Ta6nuua 21.1. Ilsera okpacku 6aLioHOB

Tas Ileem oxpacku | Texcm naonucu Ilgem Llsem
baanona Haodnucu noaocut
A3or YepHbrii A3sor XKenorit Kopwme-
BB

AMMMHAK - XKeatwit AMMHak Yepumit —
AprgH TexHHue- YepHnlit AproH TtexHuye- Cunwii Cunnit
CKMit CKMit "
Auetunen bennnit AuermneH Kpachmiii -
Byran Kpachsrii Bytan Benwrii —
Bonopon Temno-3enenniit  Bonopon KpacHbiit ~ =
Bosoyx YepHuuiii Cxartolit Bo3nyx Benprit —
Kucnopon, - Tony6oii Kucnopon Yepuoii —
Yraexkucnora YepHbiit Yrnekucnora Kentniit  —
Xjop 3aluTHbIN — - 3eneHnii
Hpyrue ropioune KpacHbiit Haumenosanne Benbiii —
rasbl rasa
Hpyrue Heropio- YepHsiit HaumeHoBaune Xenrteiit —
4Me rasbl "rasa

. 1
Kpome paccMOTpeHHBIX TEPMETHYHBIX YCTPONCTB M YCTAaHOBOK MPHUMEHSIOT TaKXe AaBTOKIIABHI ,
2
KOMITPECCOPBI~, KOTJIBI.
! ABTOKIIaBBI — repMETUYHBIC YCTAHOBKH, NPECAHA3SHAYCHHBIC JIA NPOBCACHHUA PA3JIMYHBIX TCIJIOBBIX U XUMHYCCKUX MPOLCCCOB

110/ ITIOBBINICHHBIM JAaBJICHUCM.
? KoMIpeccopsl — yCTOHCTBA sl TIOJTYUEH s CKATOro BO3LyXa AaBieHueM cbime 3°10° Ia.

B mnameit crpane oOecnedenne 0€30MacHOCTH PaOOThl TEPMETUYHBIX YCTPOWMCTB PETIAMEHTHUPYETCS
HOpPMaTUBHBIM JJOKYMEHTOM:

«[IpaBuna yctpoiicTBa ¥ 0€30MaCHONW HKCIUTyaTalldil CTAIllMOHAPHBIX KOMIIPECCOPHBIX yCTaHOBOK,
BO3yXOIIPOBOJOB U ra30MpOBOIOBY U AP.

PaccMoTprM Tenepb OCHOBHBIE MPHUUYMHBI, MPUBOAAIIME K pa3repMeTU3allUUd COCYJ0B, paOOTAIOUIUX I0]
JaBjieHUeM. VX MPUHATO AEINUTh Ha SKCILTyaTallUOHHBIE U TEXHOJIOTUYECKUE.

[lepBoii 3KcIUTyaTallMOHHOW NMPUYMHON pa3repMeTH3aluu SBISETCS 00pa3osanue 83pbl80ONACHbIX cMecell,
COCTOSIIIMX W3 TOPIOYMX Ta30B, MAPOB WIM KUAKOCTEW M okuciautend. [Ipumepom Takux cmeceil MOryr
CILyKHUTb allEeTUJIEH U KUCIOPOJI, BOJOPO/ U KUCIOPOI, MAphl STUIOBOTO CIIUPTA U KUCIOPOA U Ap.

B3pbIBOOIIacHBIE CMECH  «TOPHOYEE—OKHUCIUTENB» MOTYT BO3TOpPaTbCs W B3pBIBATHCA, €CIUM HMMEETCs
HWHULUATOP (I/ICTO'-IHI/IK) 3aKUTI'aHus, B KAYECTBC KOTOPOIro MOXKET BBICTYIIUTH DJICKTPUUCCKad UCKPa (Haan/IMep,
BO3HMKAIOIAsl B Pe3yJIbTaTe HAKOIUIEHUS CTATHUECKOTO JIEKTPUYECTBA), UCKPBI OT ra3o- M 3JIEKTPOCBAPKH,
HUCKPBI, BO3HUKAIOMHUE OT YyJapa CTaJbHbIX MNTPECAMETOB, HArpeThIC TCJIa W [P. CymGCTByeT TAaKXE pPiaa
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CaMOBOCIUTAMCHSIFOIIIMXCSL CUCTEM, ISl KOTOPBIX HE TpeOyeTcs WHUIMATOp 3axuranus. [Ipumepom Takux
CHUCTEM MOTYT CIY)XHTh HAaTPUH WIM KU, KOTOpPHIE NMPHU HOPMAJIBLHON TeMIepaType B3pBIBAIOTCA IPH
COMPUKOAHOBEHUHU C XJTIOPOPOPMOM.

Jns mpenoTBpaiieHuss B3PHIBOB CIIEAYET MCKIOYaTh BO3MOXXHOCTH OOpA30OBaHHUS CHCTEM «TOprodYee—
OKHUCJIUTENhY, IPEIOTBPAIaTh MHUIIMUPOBAHUE TOPEHHUS, a TAK)KE 00€CTIEYNBATH JIOKATH3AIUIO OUara ropeHusl.

Ncknwouyutpe oOpaszoBaHHE B3PDBIBOOMAaCHBIX CMeECE€H B CHUCTEME «roprouee—
OKUCTUTENbY» MOXHO CIEIYIOUMMU MOYyTAMH. Bo-nepBbIX, MakCHUMaJlbHO OrPaHMYMBATh KOHILIEHTPALUIO
TOpPIOYEro BEIIECTBA B CMECH C OKHCIUTENIEM, YTOOBI B 3TOH CHCTEME HE O0pa3oBbIBAjach B3PHIBOOTACHAS
cMech. Bo-BTOpBIX, peKOMEHAyeTCsl 100aBIATh K B3PHIBOOTIACHBIM CMECSIM «TOPIOYEE-OKUCIUTENhY UHEPTHBIC
KOMITOHEHTHI, Ha3biBaeMmble QuierMatu3aTopaMu. [IpuMepoM TakuxX BEIIECTB MOTYT CIYXHTh a30T |
VTIIEKUCIBIN Ta3. DTH BEIIECTBA HE YYACTBYIOT B PEAKIIUH TOPEHUS U CIIOCOOHBI €€ TOPMO3UTh.

Jns Ttoro utoObl MpEeAOTBPATHTh HUHUINUHUPOBAHHME Tpollecca TOpEeHHUSI,
HEO0OXOUMO HEWTPAIM30BaTh WMCTOYHUKH 3KUTAaHUS. IJTO JIOCTHTAeTCs 3a3eMJICHUEM OOOpYAOBaHUS IS
HCKJIFOYCHHUSI BO3MOXXHOCTH HAKAIUIMBAaHHUS CTAaTHYECKOTO AJIEKTPUYECTBA, MPUMEHEHHEM OE3MCKPOBOTO (HE
JAIOIIETO UCKP B MPOIECCE IKCIUTyaTallui) MHCTPYMEHTA U IPYTUMU MEPOTPUSTUSIMHU.

Jlokanu3zanuio odYara TOPEHUS TMPUMEHSIOT, €CIH CYIIECTBYET BEPOSTHOCTH 00Opa3OBaHMS
B3pPBIBOONACHOM CMeCHM M  HUMEETCS HMHHUIMATOp 3aXkuranus. B 3ToM  ciydae  HCHOJIB3YIOT
OTHEB3PBIBONPETPATUTEITN, KOTOPhIE OTPAHMYMUBAIOT OYar TOPEHHUS B MIpejIeiax ONMPECICHHOTO ammapara uin
ra3omnpoBoJia, CIIOCOOHOTO BBIACPKATh MOCIEACTBUS ropeHus. [lepemnayua ropsineii cMecu B IpyTrHe ammaparsl,
TakuM 00pa3oM, UCKITIOYAETCS.

Bropast skcrutyaTanmuoHHas TpPUYMHA pPa3TepMETH3AIlMM YCTAaHOBOK M amlapaToB, pabOTAIONINX IO
JaBJIEHWEM, — O3TO TaK Ha3bIBaeMble TMOOOYHBIE TPOIECCHl, MPOTEKAINIMe B HUX U MPUBOANIUE K
MOCTENEHHOMY HW3MEHEHHUIO U Pa3pyLICHUIO KOHCTPYKIMOHHBIX MATE€pUAJIOB, U3 KOTOPBIX 3TH YCTAHOBKHU
M3TOTOBJICHBL. [IprMepaMu TakuX TPOIECCOB MOTYT CIYKHUTh KOPPO3HWsSl CTEHOK ammaparoB, 0Opa3oBaHUE
HAaKUIIM Ha CTEHKax KOTJOB, YMEHBIIEHUE MPOUYHOCTHBIX CBOMCTB MaTepuajoB yCTAaHOBOK U ap. [ns Toro
9TOOBI MCKJIIOUNTH BIMSHHE MOOOYHBIX MPOIECCOB, HEOOXOAMMO CBOCBPEMEHHO M KAaYECTBEHHO MPOBOIUTH
npoUIaKTUIECKUe U PEMOHTHBIE PabOTHI COCYIIOB, PabOTAOIMIUX IO JABICHHEM, a TaKKe MPAaBHIBLHO HUX
AKCIUTYaTUPOBATh.

Texnonoeuueckue npuuunbvl pazeepmemusayuu — 3TO pa3NIudHble Ne(eKThl (TPEIIMHBI, BMATUHBI, 1e()EeKThI
CBapKH W Jp.), BO3HUKIIKE TMPHU H3TOTOBJICHUH, XPAHCHHH M TPAHCIIOPTHUPOBKE COCYJIOB, PAOOTAIOIIMX IO
JIaBJICHHUCM.

Jl1s1 CBOEBPEMEHHOTO OOHApPYKEHUS ATUX Ne(PEKTOB MPUMEHSIOT Pa3IMYHbIE METOIbl KOHTPOJIS: BHEITHHI
OCMOTp COCY/JOB H ammapaToB, pa0OTalOMUX TOJ JaBJICHHEM, HEpa3pyMIAIONUe METOIbl KOHTPOJIS
(JITIOMUHECLICHTHBIE, YJIBTPA3BYKOBBIE W PEHTTEHOBCKHE METObI), THAPABIMYECKHUE HCIBITAHUS COCYIOB,
MEXaHUYECKHUE UCTIBITAHUS MAaTEPUAJIOB, U3 KOTOPBIX U3TOTOBJIEHBI COCY/bI, U JIP.

Mepni 6€3011aCHOCTH TIPH SKCIUTyaTalluy Ta30BbIX 0aJIOHOB:

" ra3oBble 0aNIOHBI HEOOXOIUMO XPaHHUTh B BEPTHKAIBHOM MOJIOKEHUU B MPOBETPUBAEMOM TOMEIICHUH

WJIY TI0J] HaBecaMH. VX ciemyer 3amumiath OT JSUCTBUS MPSIMBIX COJIHEUHBIX JTy4eil M 0CaKoB. banmioHsl
HE JI0JDKHBI XPAaHUTHCS Ha PACCTOSIHAHM MEHEe 1 M OT paguaTopoB OTOIICHUS U OJMKE 5 M OT OTKPBITOTO
OT'HA;

" HEeb3s ePEHOCUTH OAJUIOHBI HA TUIeYaX WM PyKamMH B 00XBAT;

" JKCIUTyaTHMPOBATh MOKHO TOJIBKO UCIpaBHbIC 0auioHbl. X Ha/lO ycTaHaBIMBAaTh BEPTUKAIHHO HA MECTE
npoBeJeHUS paboT U HANEKHO 3aKPEIUIITh JJIA MPEJOXPAHCHUS OT MaJieHUs. Y CTAaHOBJICHHBIM OallJIOH
JIOJDKEH OBITh HAJAEKHO 3alUINCH OT BO3JACHCTBUS OTKPHITOTO OTHS, TEIUIOBOTO M3IYyYCHUS W TPSIMBIX
COJIHEUYHBIX JIy4eH.

KonTpoabHbie BOIpochl

Jaiite onpeaeneHne MOHATUS «COCY I, padOTAIOIUH 1O/ JaBICHUEM.

Kakue Buzibl cocyioB, pabOTarOIUX O/ 1aBJICHUEM, BbI 3HaeTe?

Uro Takoe curHallbHasl OKpacka TpyOonpoBo10B?

[lepeuncaure 1BeTa OKpacku OaNIOHOB.

KakoBbl OCHOBHBIE YCIIOBUS 0€30MaCHON HKCIUTyaTallMl COCYA0B, pabOTAIOIIUX MO/ 1aBICHUEM?
Kax Heo6xoauMo XpaHUTh U TPaHCIIOPTUPOBATh COCY/Ibl, pa0OTaOIIKE MO AaBJICHUEM ?

SAINAIF o
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I'naBa 22. [lo:xapHasi 1 B3pbIBHasi 0€30l1aCHOCTD
22.1. OcHOBHbIE NOHATHS

Tlooicapom HA3BIBAIOT HEKOHTPOJIUPYEMOE TOPEHHUE, PA3BUBAIOLIEECS BO BPEMEHH U IIPOCTPAHCTBE, ONACHOE
U JII0JIe M HaHOocsIee MarepuanbHbll ymepO. Iloocapnas u 63pwienas Oe3onacHocms — 3TO CHUCTEMaA
OpPTraHU3aIMOHHBIX M TEXHUYECKUX CPE/]CTB, HAINpaBlICHHAs HAa NPOPHUIAKTHKY M JIMKBHIAIHMIO MOXXapOB U
B3pBIBOB.

[To>xapbl Ha MPOMBINUICHHBIX MPEANPUATUSAX, HA TPAHCIOPTE, B OBITY MPEICTABISAIOT OOJBIIYIO OMACHOCTb
IUISL JIIOJIeH M IPUYHHSAIOT OTPOMHBIM MatepuainbHbIi ymepO. [Toaromy Bompockl oOecrieueHust OXKapHOU H
B3PBIBHOM 0€30M1aCHOCTH UMEIOT IOCYAaPCTBEHHOE 3HAUECHHUE.

PaccMoTpuM  QU3MKO-XMMHMYECKHE OCHOBBI  Ipoliecca TOpeHHs. [openue — 3TO  CIOXKHOE,
ObICTpOIIpOTeKatoIIee GU3NKO-XMMHUYECKOE MPEBPALIIEHNE BEILIECTB, COMPOBOXKAIOIIEECs BbIACICHUEM Tela U
cBera. TIpHMEpOM TaKMX SK30TEPMUUECKHMX PEAKIMii TOPEHHS MOXKET CIy)XHTh B3aHMOICHCTBHE yIIeposa,
BOZOPO/Ja U METaHA C KUCIOPOJOM:

! 3K30TepMI/I‘IeCKI/IMI/I Ha3bIBAIOT XUMHUYECKHUE PEAKIIUH, IIPOTECKAIOINE C BBIACIICHUEM TEILIA.

C+0, = CO; + 383,5 x/x/mMoinb; (22.1)
2H;, +O, = 2H,0 +517,7 x/Ix/Monb; (22.2)
CH4 + 2C, = CO; + 2H,0 + 882,0 x/[x/monb.  (22.3)

Takum o00pa3om, JyuIsi MPOTEKaHUS IIpoIlecca TOpEeHUs TpedyeTcs Hajaudhe TpexX (HAKTOPOB: TOPIOYETO
BEIIECTBA, OKUCIHUTENS M UCTOUHUKA 3a)KUTaHUs (MMITyJibca). Yalie BCero OKUCIUTENEM SBISIETCS KUCIOPOJ
BO3/lyXa, HO €r0 POJb MOTYT BBINOJHATH U HEKOTOpHIE JPYrHe BellecTBa: XJjop, (Grop, Opom, Hom, OKCHUIIBI
azota u 1p. Hexotopsle BeniecTBa (Harpumep, CxaTblil alleTHIIEH, XJIOPUCTBIN a30T, 030H) MOTYT B3pBIBAThCS C
oOpa3oBaHMeM TeIula U IUlaMeHU. ['opeHue OONBIIMHCTBA BEIIECTB MpEeKpallaeTcsi, KOrjaa KOHLEHTPalUs
kucioposa noumwkaerca ¢ 21 no 14-18%. Hekoropsie BemiecTBa, HarpuMmep, BOJOPOA, STHUIICH, allETHJICH,
MOTYT rOpeTh IpHU COJIepKaHnU Kuciaopoa Bo3ayxa 1o 10% u menee.

VcTOYHMKaMU ~ 3@KWUTaHUS MOTYT  CIY)XXKHUTh  CIy4yailHble HCKpbl  pa3lMYHOTO  MPOUCXOXKICHHS
(pnmexkTpuyeckue, BO3HUKILIKE B PE3yJIbTaTe HAKOIUJIEHUS CTaTUYECKOTO 3JIEKTPHUYECTBA, UCKPBI OT razo- H
AJIEKTPOCBAPKH U T.[.), HATPETHIE TeJa, EPErpeB dIEKTPUIECKUX KOHTAKTOB U JIp.

Paznuyaror monmHoe M HemoyiHOe TropeHue. I[Iporecchl MONHOTO TOpPeHHs] MPOTEKAIOT MNpHU H30bITKE
KHUCJIOPOAa, a TPONYKTaMU PpEeaKIUH SBISIOTCS BOJA, AMOKCHABI CEpbl M yrjiepoja, T. €. BEIIecTBa, He
CHOCOOHBIE K JalibHEHIIeMy OKHMCIIeHHI0. HemoyiHoe ropeHue NpPOUCXOAMT IPH HEIOCTaTKe KHUCIOPOia,
NPOAYKTAaMH PEAKIMU B 3TOM Cly4ae SBISIOTCS TOKCHMYHBIE W TOpiovHe (T. €. CIIOCOOHBIE K JasbHEeiIemMy
OKHCJICHHIO) BEIIeCTBa, HAIIPUMEp, OKCUJI YTIIepOo/ia, CIIUPTHI, aJIbJIETH/Ibl, KETOHBI U JIP.

B 3aBucHMMOCTH OT CBOHCTB roprodeil cMecH ropeHue ObIBa€T TOMOT€HHBIM M reTeporeHHbM. [lpu
TOMOT€HHOM TOpPEHHHM TOploYee BEUIECTBO M OKHUCIHUTEIb HMEIOT OJMHAKOBOE arperaTHoe COCTOSTHHUE
(HarmpuMep, CMeCh TOPIOYETo Ta3a M BO3yXa), a IPU IeTePOreHHOM — BEIIECTBA MPH TOPEHUH UMEIOT IPAaHUILY
paznena (HampuMmep, FOpeHre TBEPAbIX WU JKUJKUX BEIIECTB B KOHTAKTE C BO3LyXOM).

[To cxopocTH pacmpoCTpaHEHHUs IUIAMEHHM pa3iMyaroT CJlEAYyIOIUMe BHIbI TOpeHus: aediarpannoHHOE
(ckopocTh pactpocTpaHEHUs TUIAMEHH — JIECSITKH METPOB B CEKYHIY), B3pbIBHOE (COTHU METPOB B CEKYHIY) U
JIETOHALIMOHHOE (THICSYM METPOB B CEKYHIY). J[1s mokapoB XapakTepHo Jie(iarpalliOHHOE TOpEHHeE.

[Tpunsito paznuuate OefHble W OOoraTble TOPIOYHE CMECH B 3aBHCHUMOCTH OT COOTHOIIEHHS TOPIOYEro U
okucnurens. benHbie cMecu conepikaTr B M30BITKE OKUCIUTEND, a OoraThlie — roproyee.

[Iporneccbl BOSHUKHOBEHHS TOPEHUS CIIEAYIOMINE:

" BCIHBIIIKA — OBICTPOE CrOpaHUE TOPIOYEH CMECH, He COPOBOXKIAIOIIEeCS 00pa30BaHUEM CIKATBIX T'a30B;

" BO3rOpaHHe — BOSHUKHOBEHHE TOPEHUS O] ICHCTBUEM HCTOUYHUKA 3)KUTAHUS;

" BOCIUIAMEHEHHE — BO3TOpaHUE, COMTPOBOXKIAIOIIEECS MOSBICHUEM TIIAMEHHU;

" CaMOBO3TOpaHUE — SIBJICHUE PE3KOr0 YBEIUYEHHUS CKOPOCTH SK30TEPMUYECKHUX PEaKIHi, MPUBOASIIEE K

BO3HUKHOBEHHUIO TOPEHHSI BEILIECTBA IPU OTCYTCTBUU UCTOYHHKA 3a)KUTaAHUS;

" CaMOBOCIIAMEHEHHUE — CAMOBO3TOpaHUE, CONIPOBOXKIAIOIIEECS OSBICHUEM IJIAMEHHU.

B3pbiB — 4pe3BblYaiiHO OBICTpOE XUMHYECKOE (B3pbIBYATOE) TMPEBPAILCHUE, COMPOBOKIAIOIICECS
BBIJICJICHUEM SHEPTHH U 00pa30BaHUEM C)KATBIX Ta30B, CIOCOOHBIX MPOU3BOANTH MEXaHHUUECKYIO paboTy.
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[Ipu noxape Ha Jroeil BO3IEUCTBYIOT CJIEIYIONINE OMacHbIe (DaKTOPHI: MOBBIIICHHAS TEMIIEpaTypa BO3ayxa
WIH OTAEJIbHBIX MPEJAMETOB, OTKPBITHI OTOHb U MCKPBI, TOKCUYHBIE MTPOIYKTHI CropaHus (Hampumep, yrapHblii
ra3), IbIM, TOHI>KEHHOE CO/ICPKaHNE KHCIIOPO1a B BO3YXE, B3PBIBHI H .

OueHuM MoXapHYH OMNAacHOCTh (TI0XKApOOMAaCHOCTh) PA3NIMYHBIX BEIIECTB M MAaTEpPHANIOB, YUMTHIBAS HX
arperaTHOE COCTOsIHHE (TBEpJOe, KHUJKOe WIN razoodpasHoe). OCHOBHBIE MTOKA3aTeNU MOKAPHOM OMACHOCTH —
TEeMIEepaTypa CaMOBOCIIAMEHEHHSI U KOHIICHTPAIIMOHHBIE MPeelibl BOCIIAMEHEHHUS.

Temnepamypa camogocniameHenus — MUHUMAJIbHAs TEMIIEpaTypa BEIECTBA WIIM MaTepuaia, Mpu KOTOpOi
MIPOUCXOJUT PE3KOE YBEIUYEHHE CKOPOCTH SK30TEPMHUYECKHX PpEaKIMi, 3aKaHUYMBaIOIIeecs TJIaMEHHBIM
roperreM. OTiIM4Me 3TOr0 Mpoliecca OT IMPOLEcca BO3TOPaHUS 3aKIIOYaeTcs B TOM, YTO MPU TOCIETHEM
MpoLiecce 3aropaercs TOJbKO MOBEPXHOCTh BEIECTBAa WM MaTepuasia, a IpU CaMOBOCIUIAMEHEHUU TOpEHHE
MPOUCXOIUT BO BceM oObeMme. IIporecc camoBOCIIaMEHEHHsI MPOMCXOTUT TOJIBKO B TOM Ciydae, €CiH
KOJIMUYECTBO TEIJIOTHI, BHICNISIEMOE B MPOIIECCE OKUCIICHNUS, IPEBBICUT €€ OT/Iady B OKPYXKAIOIIYIO Cpeay.

CMecu TOpIOYHX Ta30B, MAapoOB W MBI C OKUCIHUTENEM CIOCOOHBI TOPETh TOJBKO IMPHU OIpPeIeTICHHOM
COOTHOIIEHUH B HUX FOPIOYEro BemiecTBa. MUHUMAIbHYIO KOHIIEHTPAIMIO TOPIOYETO BEIIEeCTBa, IPH KOTOPOM
OHO CIIOCOOHO 3aropaTbhCs W PACHPOCTPAHATH IUIAMS, HA3bIBAIOT HUNCHUM KOHYEHMPAYUOHHBIM HNPEOeioM
socnnamenenus. HanbombIyl0 KOHIEHTPALMIO, TP KOTOPOU elle BO3MOKHO IOpEHHE,. Ha3bIBAIOT BEPXHUM
KOHIIEHTPAIIMOHHBIM TPEIEIOM BOCIUIaMEHEHHUs., OO01acTh KOHICHTPAIUM MEXAY OJTHMH NpeaeiaMu
MIPEACTABIISIET CO00H 0baacmb 80CNAAMEHEHUSL.

3HaueHus] HIW)KHETO W BEPXHEro MpPENIeJOB BOCIUIAMEHEHUS HE SIBISIOTCS TOCTOSHHBIMU, a 3aBUCAT OT
MOIIIHOCTH HCTOYHUKA BOCIUIAMEHEHUS, COJAEpX aHUs B TOpIOYell CMEeCH WHEPTHBIX KOMIIOHEHTOB,
TEMIEPATYPHI U JABJICHHS TOPIOYEH CMECH.

Kpome KOHIIEHTpaIMOHHBIX pa3nyaroT U TeMIIepaTypHbIe Mpeaesbl (HUKHUI U BEpXHHIT) BOCIIJIaMEHEHMUS,
MO/ KOTOPBIMH MOHMMAIOT TaKHE TEMIEPATyphl BEIIECTBA WM MaTepuana, MPH KOTOPHIX €r0 HACHIIICHHBIC
roproyme mapbl 00pa3yloT B OKHCIUTENbHON Cpelleé KOHIEHTpPAllMU, PaBHBIE COOTBETCTBEHHO HIKHEMY H
BEpPXHEMY KOHIICHTPAIIMOHHBIM IpeIesiaM paclipoCTPAHCHHUS TUTAMEHH.

Temnepamypa éocniamenenus — 3TO MUHUMAaJbHAs TeMIIepaTypa BelllecTBa WIM MaTepuaia, Ipu KOTOpoi
OHHM BBIICTISIIOT TOPIOYME Tapbl U Ta3bl C TAaKOW CKOPOCTHIO, YTO NPHU HAIMYUU HMCTOYHUKA 3KUTAHHS
BO3HHKAeT ycroiiunBoe ropenue. Ilocne ynaaeHust 3TOro MCTOYHUKA BEIIECTBO MPOJOIIKAET ropeTh. Takum
o0pa3oMm, TeMmmepaTypa BOCIUIAMEHEHHUS XapaKTepPH3yeT CIIOCOOHOCTh BEIIECTBA K CaMOCTOATEIBHOMY
YCTOWYHMBOMY FOPEHUIO.

Temnepamypa écnoviuuku (t:;) — 3TO MUHUMAaJIbHAsI TEMIIEpATypa rOpIOYEro BELIeCTBa, IPU KOTOPOH HaJl ero
MOBEPXHOCTHIO 00pa3yroTCs Mapbl UM ra3bl, CIOCOOHBIE BCIBIXHYTh OT MCTOYHHMKA. CKOpPOCTh 00pa30BaHUS
TOPIOYHX T'a30B MPU BCIBIIIKE €II€ HEJOCTATOYHA /Il BOSHUKHOBEHUS TJIAMEHHU.

Temneparypa BCIHBIIIKK HCHOJB3YETCS AN XapaKTEPUCTHKU BCEX TOPIOYMX KUAKOCTEH MO MOKapHOU
oracHocTH. [1o 3TOMy mokasaresro Bce roprodHe KUIKOCTH JICNATCS Ha JIBa Kilacca: JIETKOBOCIIAMEHSIOLIHECs
(JIBX), K KOTOPBIM OTHOCSITCSl KHJKOCTH C TeMIlepaTypor BCbIKU A0 61°C (OeH3uH, aleToH, STUIIOBBINA
ciupt u ap.) u roproune (I1K) ¢ Temneparypoii Benbiiiku Boime 61°C (Macno, Ma3yT, popMaiuH u 1p.).

Temneparypa BOCIUIAMEHEHHUs, TEMIIepaTypa BCIBIIIKY, a TAK)XXe TeMIepaTypHbIe Mpeesibl BOCIUIAMEHEHUS
OTHOCSTCS K MOKAa3aTelsM MoKapHOU onacHOCTH. B Tabu. 22.1 mpeacTaBieHbl 3TH MOKa3aTeNu Ui HEKOTOPBIX
TEXHUUYECKHUX MPOJYKTOB.

[Tbu MHOTHIX TBEPJBIX TOPIOYUX BEIIECTB, B3BEIICHHBIC B BO3IyX€, 00Pa3yIOT C HUM BOCILIAMEHSIOIIHECS
cMecu. MUHUMAaNbHYI0 KOHIEHTPALHUIO MBUTM B BO3AYyXE, MPU KOTOPOH MPOUCXOAMT €€ 3aropaHue, Ha3bIBAIOT
HUKHUM KOHIIEHTPAIIMOHHBIM TPEACIIOM BOCIUIAMEHEHHUs ThUIH. [lOHSATHE BEpXHEro KOHIIEHTPAIIHOHHOTO
mpenesa BOCIUIAMEHEHHUsS NJIs MbUIM HE MPHUMEHSIeTCS, TaK KaK HEBO3MOXHO CO3/1aBaTb OYEHb OOJIbIINE
KOHIIEHTPAllMU TIBLUTM BO B3BEIMICHHOM COCTOSHUU. CBENEHUS O HWKHEM KOHIIEHTPAlMOHHOM TMpe/ee
Bocramenenus (HKIIB) HekoTopsIx mbuiel mpeacTaBieHsl B Ta0m. 22.2.
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Ta6nuua 22.1. TToka3aTenH n0KapoB3pbIBOONACHOCTH
HEKOTOPbIX TEXHHYECKUX NPOAYKTOB

i - | Bepxnuii kon-
Haszeanue Temnepamypa | Temnepamypa | Huxcruil KoH
mexHu4ecK020 gcnbluku camosocnaa- ueumpam:)ou- uenrrytp:ngg;;f
oC | menenusa (t),| Hviil npeden Hbll
rposyime (e °C « gocnaamene- | gocniamene-
nus, % no nus, % no -
obsemy obsemy
5,0
Bensun A-66 -39 255 0,76 ,
Benaun A-70 -34 300 00,769 5i6
Kepocun KO-20 55 227 0,9 / -
Kepocun KO-25 40 236 , -
Ma3syT TOTIOYHBIA 140 380 — -
Macino TpaHc- 3
¢opmaropHoe 135—140 270 0,29 iy
YaitT-criupT 33—36 250 0,7 ,

Ta6nuua 22.2. Hmkuuii KOHLEHTPALMOHHBIA mpene
BOCIUIAMEHEHHSA HEKOTOPBIX MbLICH

Toprouas neiab HKIIB, o/’
TTonucTupon 2352 7
IMoaumnponwicH 2 ’
TMonuatuieH 40
Lpkonwuii 60
Turan 25
MarHuit 10
ATIOMHUHUIA 66

JKene3o BOCCTAHOBJIEHHOE

KpoMe paccMOTpEeHHBIX XapaKTEPUCTHK MOXKAPOOTACHOCTH BEUIECTB U MAaTEPUAIIOB, UCTIOIB3YETCS TIOHSITHE
TOPIOYECTH BEIIECTBA WJIM MaTepHalia, T. €. UX CIOCOOHOCTH K ropeHuio. [lo s3ToMy mpu3HaKy Bce BeIIecTBa
JIEJSITCS. HA TOPIOYHE (CropaeMbie), TPy AHOTOPIOYHE (TPYTHOCTOpPAaeMBbIe) U HETOprovre (HeCropaeMble).

FOpIO‘II/IMI/I HA3bIBAKOT TAKHWEC BCUICCTBA U MATCPUAJIBI, KOTOPLIC MPOAOJIKAKOT TOPETh U MOCJIC YAAJICHUA
WCTOYHMKA 3a)KHTaHHs. TpyTHOCTOpaeMble BEIIECTBA CIIOCOOHBI BO3TOPAaThCs HAa BO3AYyXE OT HCTOYHHKA
3AKUT'aHUA, HO ITOCJIC €TO YAAJICHUSA CaMOCTOATCIIBHO I'OPETh HC MOT'YT. Heropmqne BCIIICCTBA U MAaTCpHaAJIbl HC

CIOCOOHBI TOpeTh Ha Bo3fayxe. JlJis KONWYEeCTBEHHOW XapaKTEPUCTHKU TOPIOYECTH BEIIECTB M MaTepuajioB
UCIIOJIB3YIOT HOKA3amMeNb 80320paemocmu B:

0,
Qu

rac Qu — KOJIMYCCTBO TCIIJIIOTHI, HOqueHHBIfI OT UCTOYHHUKA ITOXKUT'aHHU A,

B : (22.4)

Q() — KOJIMYECCTBO TCIIJIOTHI, BLIIIGJISIGMOFI 06p2131IOM IIpU TOPCHHUU B MMPOLUECCC UCIIbITAHUA.

Ecnu Benmuuuna B Gonee 0,5, To Matepuanbl OTHOCIT K CTOpAaeMbIM, Ui TpyaHocropaeMeix B = 0,1-0,5, a
JU1s1 Hecropaembix — B menee 0, 1.

OCHOBHBIMU NPUYUHAMU NONCAPO8 HA NPOU3BOOCHEe SIBISIOTCS HApyIIEHWE TEXHOJOTMYECKOTO pEeKuMa
paboTel 000pyNOBaHMS, HEUCIPABHOCTb AJIEKTPOOOOPYJOBAHHUSA, IJIOXas IOATOTOBKA O0O0OpYJOBaHHUS K
PEMOHTY, CaMOBO3TOpPAHHUE PA3NIMYHBIX MATEPHAJIOB U Jp. B COOTBETCTBHMM ¢ HOPMATUBHBIMU JOKYMEHTaMHU
(I'OCT 12.1.044-84 «Iloxapnas Oe3omacHoctb» u ['OCT 12.1.010-76 «B3psiBobe3onacHocTs. OOmiue
TPeGOBAHMSI») BEPOSTHOCT BOSHUKHOBEHHS TOKAPA MM B3PhIBA B TEUCHHE TOJA HE JOJKHA mpeBbimars 107°
(ogHolt MWIIMOHHOM). [l mpenoTBpallieHus] MOXKapoB U B3pPHIBOB HEOOXOAWMO HMCKIIOYMTH BO3MOXKHOCTh
00pa3oBaHMs TOPOYE M B3PHIBOONMACHOM Cpeabl W MPEIOTBPATUTH TOSIBICHHE B ATOH Cpelie MCTOYHHUKOB
3aKUTAHUS.

[Ipn npoexkTHpoBaHMM NPOMBINUICHHBIX MPEANPUATHI ClEeIyeT YUYUTHIBaTh TPeOOBaHUS IOXKAPHOU
6e3onmacHoctd. HeoOxoaumo, 4ToObI HCHONb3yeMble CTPOUTENbHBbIE KOHCTPYKIMH 00Jafamu Tpedyemoi
OTHECTOMKOCTBIO, T. €. CTIOCOOHOCTBIO COXPAHSTh IO ISHCTBUEM BBICOKHX TEMIIEpaTyp MoKapa CBOM pabodne
(GyHKLNH, CBSI3aHHBIE C OTHENIPETPaX1atoliei, TeNI0n30JIMPYIOIel WK HeCcyIlel ClIOCOOHOCTHIO.
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Ornenperpaxaaroniasi CHOCOOHOCTh CTPOUTEIBHBIX KOHCTPYKIMN XapakTEpPU3yeT HX CTOMKOCTh K
00pa30BaHMIO TPEIIMH WU CKBO3HBIX OTBEPCTHI, Yepe3 KOTOpbIe MPOHUKAIOT MPOAYKThI TOPEHUS WIIN TLIaMsl.

Tennounzonupyromiast COCOOHOCTh KOHCTPYKIMHM 3aBUCHUT OT HMX CHOCOOHOCTHM K MporpeBy. Muorue
CTpOUTENIbHbIE MaTepualibl IUIOXO TMPOBOJAT TeIuio (00dafaloT HHU3KOM TEIIONpPOBOIHOCTHIO). ITO
OOBSICHACTCS TEM, YTO OHM HMEIOT MOPHUCTYIO CTPYKTypy, NpHYEeM B HX sueiikaXx 3aKiIroueH BO3IYyX,
TEIUIONPOBOAHOCTh KOTOPOTro Majia. OrHECTOMKOCTh IO TEIUIOM30JHUPYIOIIEH CIOCOOHOCTH XapaKTepU3yeTcs
MOBBIIIEHUEM TEeMIIepaTypbl B JIO00H TOYKEe Ha HEOOOTpeBaeMOil MOBEPXHOCTH KOHCTPYKIMM Oojiee 4eM Ha
190°C no cpaBHEHHIO C €€ TIEPBOHAYATLHON TeMIIEpaTypoit (10 Harpesa).

[MoTepss Hecymiedl CMOCOOHOCTH CTPOUTEIBHONW KOHCTPYKIIMU XapaKTepU3YeTCs €€ OOpYIICHHEeM WIIH
poruoom.

KonnyecTBEeHHO OrHECTOMKOCTH CTPOUTENIbHBIX KOHCTPYKIMM XapaKTEPU3YIOT HPeoesioM O0ZHeCHmOUKOCHU,
T. €. BpeMeHeM (B 4acax WJIM MUHYTAaX), 10 UICTEYEHUH KOTOPOIO CTPOUTENbHAS KOHCTPYKIMSI TEPSET HECYIIYIO
WA OTPaKIAIOIIYFO CIIOCOGHOCTS .

I -
HOTepH orpaxjaaromen CIIOCOOHOCTH — 3TO 06pa3OBaHne B HECYIIUX KOHCTPYKNUAX TPCHIUH, Y€PE€3 KOTOPLIC B COCCIHUC
NOMCHICHUA MOTYT HPOHUKATH NPOAYKTBI TOPCHUA U IUIaMsl, WU MPOTPEB CTPOUTCIIbHBIX KOHCprKIlI/Iﬁ A0 TaKuX TeMIICparyp, Ipu
KOTOPbIX BO3MOKHO CaMOBOCINIAMCHCHUC BCHICCTB B CMECKHbBIX ITOMCIICHUX.

Jnsi  TOBBIIEHWS OTHECTOMKOCTH  3JaHUM U COOPYXKEHHUH MX  METAUIMYECKHE KOHCTPYKLMU
OILLTYKaTYpUBAIOT WM OOJIMIIOBBIBAIOT MaTepualaMHi C HU3KOM TEIJIONPOBOJHOCTHIO, HAIPUMEpP, TUIICOBBIMU
wmTamMy. Xopommui 3QQeKT 1aeT OKpalliBaHUEe METAUTMYECKUX U IEPEBSIHHBIX KOHCTPYKIMN CHEIMaIbHBIMU
OTHE3AIUTHBIMA Kpackamu (Hampumep, Tuna BIIM). Jlng 3amuTel AepeBSHHBIX KOHCTPYKIIUH OT OTHS WX
TAaK)K€ OIUTYKaTypUBAlOT WM IPONUTHIBAIOT aHTI/IHI/IpeHaMI/I2 (narmpumep, (GocHOPHOKUCITBIM WK
CEPHOKHUCIIBIM aMMOHHEM U JIp.).

2 AHTI/IHI/IpeHbI — 9TO XUMHUYCCKHE BEHICCTBA, IPHUAAOIIUEC TPEBECUHE HETOPHOYECTD.

Cy1iecTBEHHOE 3HAYEHHE MMEET 30HMPOBAaHUE TEPPUTOPUH, KOTOPOE 3aKJIIOYAETCsl B TPYNIHUPOBAHMM Ha
TEPPUTOPUHN TPEANPUSATHI, 1IEXOB M yYaCTKOB C IOBBIIIEHHON MOXKapHOM OMAcCHOCTBIO B OIpPEAEIECHHBIX
MecTax (C moJBeTpeHHOl crtopoHbl). Kpome Toro, Heo0XxoauMo yduThiBaTh penbed MectHocTH. Hampumep,
CKJIaJIbI U pe3epBYyaphl C TOPIOYMM HAJIO pacrojaraTb B HU3KHX MECTaxX, YTOOBI MPU BOSHUKHOBEHHH IOKapa
pasnIuBIIAsICS TOprOYasi )KUIKOCTh HE MOIJIA CTEKaTh K HU3JICKALIUM 31aHUSAM U COOPYKECHUSM.

Jl1s TOro 4To0bl OrOHB MPH MOKAPE HE PACIPOCTPAHSJIICS C OJHOIO 3[aHUs Ha Ipyroe, UX pacrnojararT Ha
OINPEACIEHHOM PACCTOSHUM APYT OT Apyra. OTO PacCTOSHUE HA3bIBAIOT IIPOTUBOMNOXAPHBIM pa3pbiBoM. [l
Pa3IMYHBIX KaTeropuil 34aHUI MPOTUBOIIOKAPHBIE Pa3phIBbI COCTABIAIOT 9—18 M.

Jid 3amuTel OT MOKapa B 3JaHUAX YCTpPauBarOT IPOTHBOIOXAPHBIE NpErpajpl, T. €. KOHCTPYKLHH C
HOPMHUPYEMBIM IPENEIOM OTHECTOMKOCTH, MPENATCTBYIOLINE PACTIPOCTPAHEHHUIO OTHS U3 OJJHOW YacTH 3AaHUS
B npyryto. K 3TuM mnperpajgaM, UMEIOIMM MpPEAe] OTHECTOMKOCTM HE MeHee 2,5 4, OTHOCATCS CTEHHBI,
NIEPETOPOIKH, IEPEKPHITHS, IBEPH, BOPOTA, OKHA U AP.

[Ipu npoekTUpOBaHUU U CTPOUTEIHCTBE HEOOXOAUMO MPETYCMOTPETh MYTH HBaKyallMd padOTaIoLIUX, T. €.
IIyTH, BEIylIME K 3BAaKyallUOHHOMY BBIXOJy Ha Cllydyail BO3HHUKHOBEHHUsS I0)Kapa. 3JaHUs U COOPYKECHMS
JOJKHBI  OBITh CHAOXKEHbl YCTPOWMCTBAMH, NpeJHA3HAYEHHBIMU Ui YyAaJleHUs JblMa IMpH TOXape:
a’palMoOHHBIMH (pOHAPSAMU, CHIEIIMATBHBIMH JHIMOBBIMH JIIOKAMU H .

22.2. OcHOBHBIE CIOCOOBI TYLIEHUS MOKAPOB

PaCCMOTpI/IM OCHOBHBIC CHOCO6I:I TYHICHUSA TI0XKAapOB W IMPUMCHSACMBIC IIPpU 3TOM OIrHCTACHUTCIIBHBIC
BEIIECTBA.

Jlist TymieHus mojkapa UCTHOIb3YIOT CIEIYIOIINE CPEICTBA: pa30aBiIeHUE BO3IyXa HETOPIOYHMH ra3aMu JI0
TaKUX KOHLIEHTPALUNA KUCIOPOJa, MPH KOTOPBIX TOPEHHUE MPEKpAIlaeTCs; OXJIaXKACHUE oyara TOpeHHs HUXKe
OIIpEECIIEHHON TeMIIEPATyphl (TEMIIEpaTypbl TOPEHMS); MEXaHUUECKUM CPBIB IJIAMEHU CTPYEH KUAKOCTU WM
rasa; CHIDKEHHME CKOPOCTM XUMHYECKOM pEakiuu, IMPOTEKAIUEed B IUIAMEHH; CO3JaHHUE YCJIOBHM
OTHETIPErPaKEHUs, TPU KOTOPBIX IJIaMsl paCIpPOCTPaHSAETCs Yepe3 y3KUe KaHabI.

OcnezacumenbHbuiu Ha3bIBAIOT BEUIECTBA, KOTOPBIE NPU BBEICHUHU B 30HY CTOpaHHUs MPEKPAIIal0T TOPEHHUE.
OCHOBHEBIE OrHeracAmmne BCIICCTBA W MATCpHAJIBI — 3TO BOJa U BOI[SIHOI\/'I nap, XUuMHU4eCKasd W BO3AYIIHO-
MeXaHHuYecKas MeHbl, BOJAHBIE PACTBOPHI COJICH, HETOPIOYHUE T'a3bl, TaIOUI0YTIEBOIOPOAHbIE OTHETACUTENbHBIC
COCTaBbl U CYXHUC OTHCTyIIAIIMUEC ITOPOIIKH.
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Haubouee pacripocTpaHeHHBIM BEIIECTBOM, MPUMEHSEMBIM Ui TyIICHHs TOXapa, siBisercs B o qa . OHa
CHWXaeT Temneparypy ovara ropenus. [Ipu Harpese n1o 100°C 1 nutpa BoABI MOTIIOMIAETCS MPUOTH3UTEIHHO
410° Ik TemnoThl, a npu ucnapenun — 22+10°Jx. BoasHoit map (u3 1 autpa Bogsl o6pasyercs okono 1700 1
napa) ImpensTCTBYeT IOCTYIy KHCIOpoJAa K ropsiuieMy BeulecTBy. Bona, mogaBaemasi K ouary TOpeHHsl MO
OOJIBLINM JTaBICHUEM, MEXaHUYECKH COMBAET IUIams, 4yTo OoOJerdaeTr TylleHue moxapa. Bogay He NMpUMEHSOT
JUIS TYIIEHUS IEJTOYHBIX METAJIOB (HATpuUs, Kaius), KapOuaa Kalbliks, a TaKKe JErKOBOCIUIAMEHSIIOIIUXCS U
TOPIOYMX JKUAKOCTEH, MIOTHOCTh KOTOPHIX MEHBIIE IUIOTHOCTH BOJBI (O€H3MH, KEPOCHH, alETOH, CIMPTHI,
Macia U Jp.), Tak KaKk OHU BCIUIBIBAIOT HA TIOBEPXHOCTH BOJBI U MPOJOJKAIOT TOPeTh Ha MoBepXHOCTH. Boaa
XOpOIIO TMPOBOAUT DIEKTPUUYECKHI TOK, MOSTOMY €€ He HCHOJB3YIOT I TYIICHUS DJIEKTPOYCTaHOBOK,
HaXOJAIIMXCS MO HANpsHKEHHEM (3TO MPUBOIUT K KOPOTKOMY 3aMBIKAHUIO).

BonssHoi#l map MOXHO MPUMEHATH ISl TYIIEHUS psAfa TBEPIBIX, KUAKHX M ra3000pa3HBIX BEIIECTB.
HaunbGonpmmii 3¢¢dekT oT nmpuMeHEHHUsT BOISHOTO Tapa JOCTUTACTCS B TOMEIICHHSIX, 00hEM KOTOPBIX HE
npesbimaer 500 M°, a TAKKe TPH MOXKAPaX, BOSHAKIIHX HA HEGOMBIIMX OTKPHITHIX TIOMIAIKAX.

XHUMHUECKHE H BO3LYIIHO-MEXaHMYECKHE TIeHBI IIPHMEHSIOT JUTS TYLICHHS TBEPIBIX U JKHIKUX BEIIECTB, HE
B3aUMOJICHCTBYIOMMX ¢ BOAOH. OJHON M3 OCHOBHBIX XapaKTEPUCTHK 3TUX IEH SBISIETCS UX KPaTHOCTD, T. €.
OTHOLIEHHE 00bEMa NIEHbI K 00beMy €€ KUAKON (a3bl.

! [Ienoit Ha3bIBAIOT HEOOHOPOAHYIO CUCTEMY, COCTOAINYIO U3 XXUAKOCTHU U PACIPEACIICHHBIX B Hel IIy3BIPHKOB BO3QyXa UJIN rasa.

Bo3aymHO-MeXaHHYeCKyl0 TEeHy MOJY4aloT B  CHCHHMAIbHBIX IEHOOOpAasyMIMX ammaparax ¢
ucnoabs3oBanueM nenoodpaszopareneii (I10-1C, I10-6K, I10-3A, «CAMIIO» u ap.). PaznuyaroT BO3ayIIHO-
MexaHuudeckyto neHy Huskou (mo 20), cpenneit (20-200) u Bbicokoi (cBeimie 200) kpatHocTH. Bo3zmymiHas
neHa, noxy4yeHHas neHooopaszosareneM [10-1C u HEKOTOPBIME APYTUMH, TIPUTOIHA JUTSL TYHICHUS HEKOTOPBIX
JIBX u I')X (cniupros, arnieToHa, 3pupoB u jp.).

Xumuueckasi TeHa oOpaszyeTcs Npu B3aUMOJCHCTBHM PACTBOPOB KHCIOT W INEJIOYEH B TPUCYTCTBHH
ne”HooOpasoBatesnss. OHa COCTOUT U3 BOJHOTIO PACTBOpAa MUHEPAJIbHBIX COJIEH, IEHOOOpa30BaTels U My3bIPHKOB
yIJIEKHCIoro ra3a. Ee CTOMMOCTh BBINIE, YeM BO3IYIIHO-MEXaHHYECKOW TIEHBI, TOATOMY HCIIOJIb30BaHHE
XMMHUYECKON MEHbI MPHU MOXKAPOTYIIEHUH UMEEeT TEHACHIHUIO K coKpalieHuto. [Ipu TyeHnn noxapoB MeHoM
MOKPBIBAIOT TOPSIIIIHAE BEIIECTBA, MPEMSATCTBYS TEM CAMBIM IOCTYIUICHHIO TOPIOYHMX Ta30B M MapoB K oyary
TOPEHHSL.

[lpumeHeHne HWHEPTHBIX W HETOPHWYHUX Ta3zo0B (aproH, aszoT, TalOMIUPOBAHHEIC
yIJIEBOAOPOABI M JIp.) OCHOBAaHO Ha pa30aBJIEHUMH BO3/lyXa M CHIDKEHHM B HEM KOHIEHTpAllMU KHUCIOPOAa 10
3HA4YEeHUH, MPH KOTOPBIX TOPEHHE TpeKpamaercs. Tak, yriaeKucbli ra3 (IMOKCHT YTIIepoa) UCTIONb3YEeTCS IS
TymeHus: ropsmux ckiuanoB JIBXK, akkyMynsTOpHBIX CTaHUMH, 3JEKTpooOopyroBaHus, mnedeil u ap. Ero
HENb3sl TPUMEHATH Ui TYIICHHS IIENIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIJIOB, TJICIOUIMX MaTepHalioB H
HEKOTOPBIX APYTUX. J{JIs TyIIeH!s 3TUX MaTepHalloB JIy4llle IPUMEHSTh aproH, a B HEKOTOPBIX CIydasX U a30T.
BBICOKMMHU OTHEracHTENIbHBIMH CBOMCTBaMHU OONAJal0T M TaJIOMIUPOBAHHBIE YITIEBOJAOPOIB! (XJIaIOHBI,
OPOMUCTBIH ITHII U JP.).

K unmcny Xupkumx OTHETAaCHUTEeNbHBIX BEI[E€CTB OTHOCATCA BOJHBIE DPACTBOPHI
HEKOTOPBIX COJIeH, HanpuMep, OnkapOoHaTa HATPHs, XJIOPUCTOTO KAJIBIHS, XJIOPUCTOTO aMMOHUS, aMMHaqHO-
¢dochopubix conelt u ap. Mx neiicTBue mpu TyIIEHUH IMOKapa OCHOBAHO HAa OOpa30BaHMM Ha MOBEPXHOCTHU
TOpSAIIEro MaTepHraja M30JIUPYIOMNX TUICHOK, BO3HUKAIOMINX TPU UCIIAPEHUH U3 PacTBOPOB COJICH BOIBI. DTH
IUIGHKH TPENSATCTBYIOT NMPOHUKHOBEHUIO KUCIIOPOJa K MOBEPXHOCTH ropsiero marepuana. Kpome toro, Ha
UCTIapeHHe BOJBI 3aTPAuYMBACTCS 3HAUYNUTEIBHOE KOJMYECTBO TEIUIOTHI, YTO MPHUBOIUT K ITOHMKEHHIO
TeMIepaTypbl ouyara ropeHus. IIpu pas3nokeHHMM HEKOTOPBIX COJed B pe3yibTaTe TOPEHUS B BO3IyXe
BBIZICTISIFOTCSL HETOPIOYHE Ta3bl, CHIKAIOIINE KOHIICHTPAIHIO KUCIIOPO/Ia.

[TopomkoBbE OTFHETracUTENbHBIE COCTAaBBl MNPENIATCTBYIOT MOCTYIUIEHHIO KHCIOpOJa K
MOBEPXHOCTH TOPSIIET0 MaTepuana. VX HCHmoip3yloT Ui TYHICHUS HEOONBIIMX KOJMYECTB Pa3IMIHBIX
TOPIOYMX BEIIECTB M MAaTepUajoB, NPU TYIIEHUH KOTOPBIX HEJNb3S NPUMEHSTH JPyrHe OTHECHTEIbHbIC
cpeactBa. [IpuMepoM 3TMX MaTepHaloB MOTYT CIYXKHTh XJOPHIbBl Kajdus M HAaTpHs, MOPOIIKM HAa OCHOBE
KapOOHATOB U OMKapOOHATOB HATPHS U KaJIHS.

CpencrBa MoKapoOTYIICHUS MOAPA3ICISIOT HAa TEPBUYHbBIC, CTAIlMOHAPHBIE M TEPEIBIDKHBIC (TIO)KapHBIE
ABTOMOOWIIN).

[lepBuuHBIE CpenCTBAa HCIOIL3YIOT U JUKBHIAIMU HEOOJBIINX MOXApOB M 3aropaHus. Mx
OOBIYHO MPUMEHSIOT 10 MPUOBITHS MOKAapHOU KoMaHbl. K mepBUUHBIM CpeICTBAM OTHOCSITCS MEPEIBIKHBIC U
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pYUYHbIE OTHETYIINUTEIH, IEPEHOCHBIE OTHEraCUTEIbHbIE YCTAHOBKH, BHYTPEHHUE MOKAapHbIE KPaHbl, SIIUKH C
MIECKOM, acOeCTOBbIE MOKPbIBAJIA, IPOTUBOMOXKAPHBIE IIUTHI C HAOOPOM MHBEHTAPS U JIP.

Paznuuator pyunsie ornerymmrenu (no 10 m) u nepeasrxkHblie (cBbilmie 25 ). B 3aBuCMMOCTH OT BHIA
OTHETraCUTEIBHOIO CPEJICTBA, HAXOASIIErOCsl B OTHETYIIUTEIAX, OHU JIETISATCS Ha KUAKOCTHBIE, YTTIEKUCIOTHBIE,
XMMHUYECKHE TEHHbIE, BO3AYIIHO-TIEHHBIE, XJIQJOHOBbIE, MOPOIIKOBBIE U KOMOWHUpOBaHHbIE. JKHIKOCTHbIE
OTHETYILIUTENIM 3aloJHeHbl BOJON C J00aBKaMHu, YTJIEKUCIOTHbIE — CHKMKEHHBIM JIHOKCHUAOM YTIiepoza,
XMMHYECKHE NEHHBIE — PAcTBOpPaMM KHCJIOT W ILIEJIOYEH, XJIAJOHOBBIE - XJIaJOHAMM (HampuUMep, MapokK
114B2,13B1); mopomIkoBbIE OTHETYIIMTENIN 3alOJHEHBI IMOPOIIKOBBIMU cocTaBaMu. OTHETYIIUTETN
MapKHUpYIOTCs OyKBaMH, XapaKTEPU3YIOIUMH BUJI OTHETYIIUTENS 10 pa3psdy, U mudpoi, o6o3Havarome ero
00BbeM B JTUTpax.

Paznuuaror cnemyroniye BHABI YIVIEKUCIOTHBIX OTHeTywuTeneil: pyuneie — OVY-2A, OVY-5, OV-8 u
nepenpwxHeie — OY-25, OV-80, OY-400. DTH OrHETYMIMTEIN HUCHONB3YIOT ISl TYIICHUS 3aropaHuil
HEKOTOPBIX MaTepPHAaJIOB U DJEKTPUUECKUX YCTAaHOBOK, paboTaronMX 1moja HanpsbkenueM a0 1000 B.

N3 xuMudeckux TEHHBIX OTHETYIIUTENeH HamOosee pacnpocTpaHeHbl Ha npaktuke OXII. Ux mpumeHstoT
JUISL TMKBUJIALIUH 3aTOPAHUNA TBEPBIX MAaTEPUATIOB U FOPIOYMX KHUAKOCTEH (TIPU MaJIbIX IUIOMIAIAX TOPEHNUS).

BoznymniHo-niennple orHerymmrenn MapkupyroTcs kak OBII (mampumep, pyunsie OBII-5 u OBII-10). 1x
UCTONB3YIOT 171 Tymenus 3aropanuit JIBXK, 1K, 6onbmrHcTBa TBEpABIX MaTepuanoB (KpoMe Metaiios). Mx
HeJb35 UCTIOIB30BaTh AJISl TYLICHHS 3JIEKTPOYCTAHOBOK, HAXOIALIUXCS MO/ HAIIPSKEHUEM.

XnanoHOBBIE OrHeTymmrenn wMapkupyrorcs kak OX (wampumep, OX-3, OX-7) mwmm OAX-0,5 (B
a’PO30JILHON YCTaHOBKE).

[TopomikoBsle ornerymuTenu Mapkupyroresa kak OIIC (manpumep, OIIC-10). MIX ncnons3yroT 1uisl TyLIEHUS
metasuios, JIBX, 'K, kpemHuiiopraHndeckux MaTepuajioB, YCTAHOBOK, pa0OTAIOIIMX IO/ HANPSHKECHUEM 10
1000 B.

KoMmOunupoBanubie oraerymmurenu (Hanpumep, Tana OK-10) ucnons3yroT mis Tymenus ropsamx JIBXK u
K. Ux 3apskaror nopomkoBbiMu coctaBamu 11Ch-3 1 BO31y1IHO-MEXaHUYECKON IEHOM.

CrtauvoHapHBE YyCTAaHOBKHU MpeAHA3HAUYEHBI AJS TYLICHUS MOXKApOB B HAYAJIbHOM CTaIuu UX
BO3HUKHOBEHHSA. OHHM 3aIllyCKarOTCS aBTOMATHUYECKM WM C IOMOIIBIO JUCTAHIMOHHOTO YINpPAaBJICHUS. OTH
YCTAaHOBKH 3alpaBiIsiOTCS CIEAYIOIIMMU OTHETYIIAIIMMU CPEICTBAMU: BOJIOH, MEHOM, HErOpOYMMH ra3amu,
MOPOIIKOBBIMU COCTaBaMU WJIA NIAPOM.

K aBTOMatmueckum ycTaHOBKaM BOJSHOTO MOXKapOTYIIEHUS OTHOCSATCS CIPHUHKIEPHBbIE U JIpEHUYEpHbIC
ycTaHoBKH. OTBepCcTUs, YEpE3 KOTOPBIE BOJIA ITOCTYIAET B IOMEIIEHUE NIPU TOXKape, 3anasiHbl JIETKOMJIaBKUMHU
CIUTaBaMH. DTH CIUIaBbI IJIABSATCS NP OMPEIEIIEHHON TeMIepaType U OTKPBIBAIOT AOCTYI PacIblUIIeMOil BOJE.
CBezieHus1 0 TeMIIepaType BCKPBITHS CIIPUHKIICPHBIX TOJIOBOK MpeCTaBIeHbI B Tabm. 22.3.

Ta6nuua 22.3. XapakTepucTHKa CIPHHKJIEPHBIX IOJOBOK

Temnepamypa 6CKpbIMUA 202060K I Llgem oxpacku
72 —
93 Benwiit
141 Cunnii
182 KpacHbirit

Kak1ast TolIoBKa OPOIIAET TOMEIIEHHE H HAXO/AIIeecs B HeM 060py/I0BaHHE ILIOMAIBI0 10 9 M.

B Tex ciyuwasx, korga menecooOpa3Ho MOAaBaTh BOAY Ha BCIO IUIOIIAAb MOMEIICHHUS, B KOTOPOM BO3HMK
MoKap, MPUMEHSIOT APEHYEphl, KOTOPbIE TaKXkKe MPEACTaBISAIOT co00M cuctemy TpyO, 3alOIHEHHYIO BOJOH,
000pYJIOBaHHYIO PACHBUIMTEIBHBIMUA TOJIOBKAMH-ApEeHUYEepaMi. B HUX B OTIMYME OT CIPUHKIEPHBIX T'OJIOBOK
BBIXOJIHbIE OTBEPCTHs s BOABI (muamerpom 8, 10 u 12,7 MM) mOCTOSITHHO OTKPBITH. CIIPUHKIIEPHBIE TOJIOBKH
NIPUBOJAT B JICHICTBHE OTKPHIBAHHEM KJlaraHa IrpyMNIoBOro ACUCTBUS, KOTOPbI B 00BIYHOE BpeMs 3aKkpbIT. OH
OTKpPBIBAETCS aBTOMATUYECKU WM BpPYYHYIO (P 3TOM JaeTcsi curHaia TpeBoru). Kaxmas crnpuHkiepHas
ronoBka opouraer 9—12 m® mnomanu moma. Puc. 22.1 oObsCHsAET, Kak paGoTaeT cXeMa aBTOMATHYECKOTO
MOKapOTYIIEHUS.
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Puc. 22.1. Ilpunyunuatonan cxema agmomamu4ecKoz0 noj¥capomyuenus:

1 — eMKOCTb VIS XpAHEHH OTHETYILALLEro BeulecTsa; 2 — o6GopynoBaHue Uisi oA~
YY OTHETYILALIErO BeleCTBa, J — CHCTEMa BKITIOYEHHMS MONAaYH OTHETYIUALIHMX Be-
1UeCTB; 4 — yCTpoiicTBO OOHapyXeHHs TIoXapa; 5 — yCTpOHCTBO MOJaYH OrHeTylla-
1IETro BEIIECTBA K OYary 3aropaHus (Hanpumep, CHpUHKIEpHas W ApeHYEpHasi roNoB-
KM); 6 — ouar 3aropaHus

Cucrema pabotaet cienyromum oopazom. [lokapHblil JaTuuk (M3BeIIaTeNb) pearupyeT Ha MOsBJICHUE JAbIMa
(IPIMOBOI M3BENIATENb), Ha TOBBIIICHHE TEMIIEpaTyphl BO3AyXa B MOMEIICHHH (TEIUIOBOW W3BEIIATENb), HA
U3JTy4E€HUE OTKPBITOTO MJIaMEeHU (CBETOBOM M3BEIIATeNb) U T.J. U MMOAAET CUTHAJ BKIIOUEHHS CUCTEMBI M0J1aun
OTHETYIIANINX BEIIECTB, KOTOPHIE MOJAIOTCS K 04ary 3aropaHusi.

[ToxxapHble naT4MkM (M3BEIATENH) MOTYT OBITh KaK py4dHble (MOKapHbIE KHOIKH, YCTaHABIMBacMblC B
KOpHIOpax MOMEIICHUH U Ha JISCTHUYHBIX TUIOMIA/IKAX ), TaK U aBToMaTtudeckue. [locnennue, kak ye ckazaHo
BBIILIE, [TOJIPA3/IEISIOTCS Ha TEIUIOBBIE, IBIMOBBIE U CBETOBBIC.

Tunsl UCNOIB3yEMBIX Ha MPAKTUKE TEIUIOBBIX U3BELIATENIeH PECTaBIeHbI B Ta0I. 22.4.

Tab6nuuma 22.4. OcHoBHbIE XapaKTEPHCTHKU
TEIJIOBLIX H3BeuaTesei

Xapaxmepucmuxa uzsewqamens Tun uzeewamens
ATI | UTM | nocT |umios-2/1

Temneparypa cpabarbiBanus, °C 72 70+ 7 50,70, 90 70 £ 7
TlpomonxurensHoCTh  cpabarhl-

BaHW4, C, He Gonee 120 120 60 120
3amMiaeMas rioanb, M2 15 15 25 15

B 1p1MOBBIX U3BELIATENAX UCIONB3YIOT IBA OCHOBHBIX CIIOC00a OOHAPYKEHHUS TbIMa — (POTOINEKTPHUUECKHIA
u paauomsoronHeiid. Tak, neiMoBbie Qorodnekrpudeckue (UAD-1M) u momynpoBomnukossie (UII-1)
JEUCTBYIOT Ha MPUHLMIIE PACCEMBAHUS YACTHLIAMU JIbIMa TEMJIOBOTO M3NMydyeHHs. PaanousoronHsle
m3pemarenmn apivMa (PUJI-1) ocHoBaHBI Ha 3 deKrTe 0CIabIeHUs HOHU3ANN MEKICKTPOIHOTO MPOMEKYTKA
3apsDKEHHBIMU YaCTHIIAMHU, BXOISIIUMH B COCTaB JbiMa. OAMH JBIMOBOM HM3BEIIATENb YCTAHABIMBAETCS Ha
65M° 3ammiaemoii miomaan. Mmerorcs komGuamrpoBansie u3semarenu (KH), pearnpyromme Ha TEIUIoTy
JIBIM.

Cursan oT MmokapHbIX M3BEIIATeNIeH MepeiaeTcs Ha MOoKapHbIe CTAHIMM, HauboJiee paclpoCTpaHEHHbIE U3
Hux — TJIO-10/100 (TpeBokHas nydeBasi ontuueckas) u «Komap — cur"an 12 AM» (KOHIIEHTpaTop Majoi
BMECTMMOCTH). B KauecTBe MepeiBUKHBIX CPEICTB MOKAPOTYLICHUSI UCIIOIB3YIOTCS MOKapHBIE aBTOMOOWIN
(aBTOLMCTEPHBI U CTICITHATBHBIC).

KoHnTpoJbHBIE BOPOCHI

Yro npeacrasisieT co0oit mporiecc ropeHus?

KaxoBbI pa3HOBUIHOCTH FOPEHUS U UX XapaKTEPUCTUKU?

KaxoBbI OCHOBHBIE TIOKA3aTEIN MT0KAPOONACHOCTH BEIIECTB U MAaTEPUATIOB?
KakoBbI XapakTepucTUKN MaTEpUAJIOB IO TOPIOYECTH?

Yro npeacTaBisieT co0o0it KinaccubuKaius Ipou3BOICTB MO MOKAPHONW OMACHOCTH?
UTto Takoe OrHECTOMKOCTD CTPOUTEIILHON KOHCTPYKIUU?

Kakue cyiiecTByOT OrHeracuTe/IbHbIe BEecTBa?

UTto npeacTaBisiFoT cOO0K aBTOMATUYECKUE CUCTEMBI TYIICHHS oxkapa’?

Ha3oBuTte THIIBI XUMUYECKHUX OTHETYIIUTEIEH.

WX R W=
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10. Ha3oBuTe TUIIBI TO’KapHBIX U3BELIATENEH U PUHIUIBI UX PaOOTHI.
I'naBa 23. OcHOBHbIe TPeOOBaHNS 0€30MMACHOCTH K MPOMBIIIJIEHHOMY 000PY/10BAHU IO

[Ipy TpPOEKTHPOBAHWU M W3TOTOBJICHUM MAIlMH U OOOPYJOBAaHUS HEOOXOJMMO YUHMTHIBATH OCHOBHBIC
TpeOoBaHMsT OE30MAaCHOCTH Il OOCITY)KMBAIOIIETO MX IEpCOHANa, a TakKe HaJAS)KHOCTh M 0€301acHOCTh
JKCIUTyaTalluy 3TUX YCTPOUCTB.
[Tpu npoBeeHUN pa3IMYHBIX TEXHOJIOTHYECKHX MPOIECCOB HA MPOU3BOJICTBE BO3HUKAIOT OMACHBIC 30HBI, B
KOTOPBIX Ha PabOTArOIIMX BO3JCHCTBYIOT ONacHbIe U (W) BPEIHBIE IPOU3BOACTBeHHBIE (hakTOphI. [IpuMepom
TakuX (PaKTOPOB MOTYT CIYXKHTh OMAaCHOCTh MEXaHHMYECKOTO TPABMHUPOBaHUS (TIOIy4YEHUE TPAaBM B pe3yJIbTaTe
BO3JICHCTBUSl JIBUKYIIMXCS YacTedl MallMH W OOOPYJIOBaHUS, MEPEIABUTAIONIMXCS HW3ICIUH, MaJalolinx ¢
BBICOTHI MPEAMETOB U }Ip.), OIMMAaCHOCTb MOPAKCHUSA SJICKTPUYCCKUM TOKOM, BOSHCﬁCTBHC Pa3siIMIHBIX BHUI0B
M3My4deHus: (TEIUIOBOTO, AJIEKTPOMArHUTHOTO, MOHU3UPYIOIIEro), uHGpa- U yIbTpa3ByKa, IlyMa, BUOpalluu U
T.JI.
Pa3mepbl omacHO# 30HBI B IPOCTPAHCTBE MOTYT OBITh MEPEMEHHBIMHU, YTO CBSI3aHO C JIBIXKEHHEM YacTei
000pYyI0BaHUS WIH TPAHCIIOPTHBIX CPEJICTB, a TAKXKE C TIEPEMEIICHHEM TIEPCOHAIA, JIMOO MTOCTOSTHHBIMH.
Kak yxe ckazano Beimie (1. 13), s 3a0iUThl OT BO3JACHCTBUS ONACHBIX M BPEIAHBIX NMPOU3BOICTBEHHBIX
(haKTOPOB WCIIONB3YIOT CPEJICTBA KOJUICKTUBHOW M WHAMBHUIYAIBHON 3aIUTHL. 37€Ch PACCMOTPHM OCHOBHBIC
CpeACTBa KOJUICKTUBHOM 3alUThI, KOTOPBIC JCNISATCS HA OrPaJUTENIbHBIC, TPEIOXPAHUTEIbHBIC, OJOKUPYIOIIHE,
CUTHAJIM3UPYIOUC, CHUCTCMbI AJUCTAHIIMOHHOT'O YIIPABJIICHUA MalllMHAMU U O60py2]OBaHI/IeM, a TaKXe
CHeIHallbHbIE.
OzcpaoumenvHvimu cpedCmeamu 3aujumyl, WIA OTPAXICHUSIMH, HAa3bIBAIOT YCTPOWCTBA, MPEMSATCTBYIOIINE
MOSIBJICHHIO YeJoBeka B omacHOM 30He. OrpaxieHus MOTyT ObITh CTaIl[MOHAPHBIMU (HECHEMHBIMHU),
IIOABUXHBIMU (CT)GMHLIMI/I) U TCPCHOCHBIMH. HpaKTI/I‘-IeCKI/I Orpa’XaACHUA BBIIMIOJIHAIOTCA B BHUAC PaA3JIMYHBIX
CETOK, PEIIETOK, SKPaHOB, KOKYXOB U Ap. OHU JOKHBI UMETh TaKue pa3Mepbl U ObITh YCTAHOBIEHBI TAKUM
00pa3om, 94TOOBI B JIIOOOM CITydae UCKITIOYHUTH JOCTYI YEJIOBEKa B OMIACHYIO 30HY.
[Tpu ycTpoiicTBe orpaxaeHuil TOHKHBI COOTI0IATHCS ONpeIclICHHbIC TPEOOBAHUS:
" OrpaKACHUS JOJDKHBI OBITH JOCTATOYHO MPOYHBIMHU, YTOOBI BBIACP)KHUBATH yNIApbl YacTHIl (CTPY>KKH),
BO3HHKAIOIIUX MPU 00pabOTKe JeTajeil, a TAaKXKe CIydailHOe BO3JeHCTBHE 00CITY )KMBAIOLIETO IMEPCOHAIA,
Y HAJIC)KHO 3aKPETICHHBIMU;

" OrpaKACHUS M3TOTABIUBAIOTCS U3 METAUIOB (KaK CIUIONIHBIX, TAK U METAUNTMYECKUX CETOK U PEIIETOK),
IUIaCTMACC, IEPEBa, MPO3PAYHBIX MATEPHAJIOB (OPraHMUECKOE CTEKIIO, TPUIUIEKC U JIP.);

" BCE OTKPBITHIC BPAIIAIONIUECS U JIBHKYIIHECS YaCTH MAIIMH JO0JDKHBI OBITh 3aKPBITHI OTPaKICHUSIMHU;

" BHYTPEHHSISI I[OBEPXHOCTb OTPaKICHUM JOJKHA OBITh OKpalleHa B SIPKUE LBETa (SIPKO-KpacHbIH,
OPaHKEBBIIT), YTOOBI OBLIO 3aMETHO, €CITH OTPAKICHHUE CHSITO;

. 3arpeuacTcs pa60Ta CO CHATBIM MJIM HCUCIIPABHBIM OIr'paKACHUCM.

IIpedoxpanumenvHole ycmpoucmea — 3TO TAKHE YCTPONUCTBA, KOTOPhIC aBTOMATHYECKU OTKITIOYAI0T MAIIUHBI
WIN arperaTsl MPU BBIXOJE KaKOT0-JIMOO mapameTpa o00pyI0BaHHS 3a MPEIENIbl JOIMyCTUMBIX 3HAUYECHUH. JTO
3BEHO pa3pylIaeTcs WM He cpabaThiBaeT MPH OTKIOHEHUH pPEeXHMa OHKCIUTyaTallil OOOpYIOBaHHS OT
HOPMAJIBHOTO. O6HIGH3BGCTHBIﬁ INpUMEP TaKOTO 3BC€HA — INUIABKHUEC OJJICKTPUUCCKHUE TMPCAOXPAHUTCIN
(«mpoOKM»), TpeAHa3HAUYEHHbIE Ui 3alIUTHl AJICKTPUYECKON CeTH OT OOJBIIMX TOKOB, BBI3BIBAEMBIX
KOPOTKHUMH  3aMbIKaHHUAMHW W OYCHb OO0JIBIINMU NEeperpy3Kkamu. Takue TOKU MOTYT TIOBpPECANUTDH
ANEeKTpoanmapaTypy M H30JALUI0 TPOBOJOB, a TaKXKe MpHUBECTH K Moxkapy. [lmaBkuii mpemoxpaHUTENb
JIEUCTBYET CIIEAYIONIMM OOpa3oM: TOK TPOXOJUT Yepe3 TOHKYIO IMPOBOJIOKY (TUIaBKYIO BCTaBKY), CEUEHHE
KOTOpPOM pacCYMTaHO Ha OMpeNeJeHHbI MaKCHUMalbHBIM TOK. [Ipu meperpyske mpoBoOJiOKa pacriiaBiseTcs,
OTKJIKOYasi HEUCIIPABHBIN WIH NIEPErPyKEHHBIM TOKOM Y4aCTOK CETH.

[TlpumepaMu yCTpPOHCTB 3TOrO0 THUMA MOTYT CIY)KUTh: TPEAOXPAHHUTEIbHBIC KJIANaHbl W pPa3pbIBHbIC
MEMOpaHbI, yCTaHABIMBAacMbIC HA COCY/bBI, pabOTarIIMe IMOJ AABJICHUEM, JUIsl TPEIOTBPAIICHHS aBapHH,
pa3IuyYHbIe TOPMO3HBIE YCTPONCTBA, MO3BOJIAIOIINE OBICTPO OCTAHOBUTH ABMXKYIIMECS YacTU OOOPYIOBaHUS;
KOHICBBIC BBIKIIIOYATCIIM U OT'PAHUYUTCIIN TOABEMA, MPCAOXPAHAIOIINE ABIKYIIHUECA MCXAaHU3MBbI OT BbIXOJa
3a yCTaHOBJICHHBIE TPEJIEIIbI, U Ap.

FBnokuposounvle ycmpoiicmeéa MCKITIOUAIOT BO3MOKHOCTh MTPOHHUKHOBEHUS YEJIOBEKA B OMACHYIO 30HY WU
YCTpaHSIOT OMAacHbI (hakTop Ha BpeMsi MpeObIBaHUS 4YeIoBeKa B omacHOW 3oHe. [lo mpuHIMMy aeicTBus
pa3IMYAOT  MEXaHWYECKHe, DJJIEKTPUYECKHe, (OTOIICKTPUUYSCKUE, paJHallMOHHBIC, THIPABINYECKUE,
MHEBMATUYECKHE U KOMOMHHPOBaHHBIE OIOKUPOBOYHBIE YCTPOHUCTBA.
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[IIupoko U3BECTHO MPUMEHEHUE (OTOIECKTPUUCCKUX OJOKUPOBOYHBIX YCTPOWCTB B KOHCTPYKIIHSIX
TYpPHUKETOB, YCTAaHOBJICHHBIX Ha BXOJaX CTaHLUUN MeTponoiuTeHa. [Ipoxon uepe3 TypHUKET KOHTPOJIUPYETCs
CBETOBBIMU NyuaMu. [Ipy HECAaHKIIMOHMPOBAHHOHW MOMBITKE MPOXOAA Yepe3 TYPHHUKET YeJOBEKa Ha CTaHIUIO
(He mpenbsABIEHA MarHWTHAas KapTO4yka) OH IMEPEceKaeT CBETOBOM MOTOK, Majaroluil Ha (OTO3JIEMEHT.
H3MmeHeHne CBETOBOTO MOTOKA JAeT CHTHAT Ha M3MEPHUTEIHbHO-KOMAHIHOE YCTPOMCTBO, KOTOPOE MPUBOIMT B
JEHCTBHE MEXaHHU3MBI, IMepeKphIBalolue MpoxoA. llpu CaHKIIMOHHPOBAHHOM MpPOXoje OJOKHUPOBOUHOE
YCTPOMCTBO OTKIIFOYAETCA.

Pasznuunble cuenanuzupyrowue ycmpoticmaa npeaHa3HaueHbl 111 ”HGOpMaIMHU IiepcoHalia 0 pabore MalluH
U 000pyIOBaHUS, ISl TPEAYNPEKICHUS 00 OTKIOHEHHUSX TEXHOJIOTMYECKUX TapaMeTpPOB OT HOPMBI MU O
HEMOCPEICTBEHHOW YIPO3e€.

[To cocoOy mpeacraBneHuss THPOPMAIUN PA3TUIAOT CUTHAIM3AINIO 3BYKOBYIO, BU3YaIbHYIO (CBETOBYIO)
U KOMOWHHMPOBAHHYIO (CBETO3BYKOBYI0). B Tra3zoBOM XO3SMICTBE HCIONB3YIOT OJOPAIMOHHYIO (IO 3amaxy)
CUTHAIM3aIuio 00 yTeuke ras3a, MoJAMEeIINBas K ra3y MmaxHyIue BelecTBa.

B nryMHBIX yCHIOBHSIX pPEKOMEHAYETCS HCIONb30BaTh BHU3YaJbHYIO CHUTHAIM3ALNI0, KOTOpas BKIHOYAET
pa3IUYHbIE MCTOYHHWKHU CBETA, CBETOBBIE TablO, IBETOBYIO OKpacKy H T.A. [l 3BYKOBOH CHUTHaIM3aIluu
WCIIOJIb3YIOT CUPEHBI HIIM 3BOHKU.

B 3aBucumocTH OT Ha3HA4YEeHHS BCE CHCTEMBl CHUTHAIM3AIMH TPHHITO JETUTh Ha OINEPaTHBHYIO,
MpeIynpeauTeNIbHyI0 U OT03HaBaTeabHy0. O e paTUu BH a sl CUTHAIM3ALMS MPeICTaBIseT HH(OPMALIUIO O
MPOTEKAHUN PA3TUYHBIX TEXHOJOTHUECKUX MPOIECCOB. JJIsT 3TOr0 MCMONB3YIOTCS Pa3indHble U3MEPUTEIbHBIC
npuOOpPbl — aMIIepMETPhI, BOJIBTMETPHI, MAaHOMETPHI, TepMOMETphl U ap. [IpenynpenuTenbHas
CUTHAIM3alusl BKJIIOYACTCS B CIIy4ae BO3HUKHOBEHHS OMACHOCTH. B yCTpoOiCTBE ATOW CHUTHAIM3AIMH
UCIOJIB3YIOT BCE NIEPEUYHNCIIEHHBIE BBIIIE CIIOCOOBI IPEICTaBICHNUS HH()OPMALIUH.

Ono3HaBaTenNbHAas CUTHATU3AIUSA CIYXKXUT IS BBUICNCHUS Hauboee OMacHBIX Y3JIOB U
MEXaHU3MOB MPOMBIIUIEHHOTO OOOpYyJOBaHUs, a Takke 30H. B KpacHbI I[BET OKpAaIMBAIOT CUTHAJIbHBIC
JAMIIOYKH, Tpeaynpexaammue o0 OMacHOCTH, KHOIMKY «CTOI»», MPOTHUBOMOXAPHBIM HHBEHTAPH,
TOKOBEAYIIME MIMHBI U Ap. B jKenThIii — 3JIeMEHTHI CTPOUTENbHBIX KOHCTPYKUUH, KOTOPbIE MOTYT SIBIATHCS
MPUYMHON MOMYYEHHs] TPaBM MEPCOHATIOM, BHYTPU3ABOJCKON TPAaHCIOPT, OTPAXKIACHUS, YCTAaHABINBAEMbIE Ha
IpaHUIaX OMAacHBIX 30H, U T.J. B 3ejeHblil BET OKpalIMBAIOT CUTHAJIBHBIE JIAMIIbl, ABEPU SBAKYallMOHHBIX U
3aIacHbIX BBIXOJO0B, KOHBEHEPHI, pOJIbTAHTH U JApyroe odopyaoBanue. [[puMeHeHne Oro3HaBaTEIbHON OKPACKH
pa3IUYHBIX 0ANIOHOB PACCMOTPEHO B TII. 21.

Kpome oTIMYUTENbHON OKpacKH, UCTIONB3YIOT M pa3ndHble 3HAKH O€30MacHOCTH, O HEKOTOPBIX M3 HHUX
YIOMSIHYTO B TJ. 21. DTHM 3HaKM HAHOCAT Ha IIUCTEPHBI, KOHTEHMHEPHI, SJIECKTPOYCTAHOBKH W JAPYroe
o0opyaoBaHue.

Cucmemvl  OUCMAHYUOHHO20  YNpaseleHusi ~OCHOBAHBI HAa  HCIOJb30BAHUU  TEJIIEBUSHOHHBIX  WJIU
TEJIEMETPUYECKUX CHUCTEM, a TaKKe BH3YallbHOTO HAOIIOACHHS C YJAJICHHBIX HA JOCTATOYHOE PACCTOSIHUE OT
OTACHBIX 30H YYacTKOB. YTpaBjieHHE paboToON 00OopyAoBaHHS M3 OE30MACHOTO MecTa IO3BOJIsIECT yOpaTh
MEePCOHAN U3 TPYIHOJOCTYITHBIX 30H M 30H MOBBIIICHHON OMAacHOCTH. Yalle BCero CUCTEMbI TUCTAHIIHOHHOTO
YOpaBJIEHUS HCHOJB3YIOT TMpu paboTe ¢ PpaguOaKTHUBHBIMH, B3PBIBOOMACHBIMH, TOKCHUYHBIMU U
JIETKOBOCIUTAMEHSFOIIIMMHUCS BEIIECTBAMH M MaTepHalaMHU.

B psane ciyuyaeB mNpUMEHSIOT CHELMalbHBIE CpPEACTBA 3aIMUTHI, K KOTOPHIM OTHOCSTCS ABYPYYHOE
BKJIIOYCHHE MAIIMH', DPa3iM4HbIE CHUCTEMbl BEHTHISLMH, TIYLINTEIH IIyMa, OCBETHTEIbHBIC HPHOOPSI,
3alIMTHOE 3a3EMJICHUE U PAL JP.

! JIBypy4yHOE BKIIIOUCHHE MAIIMH U 000pYIOBaHUS OCYIIECTBISETCS ABYMS PYKOSTKAMH HOCPEACTBOM JIBYX ITyCKOBBIX OpPTraHOB,
YTO UCKJIFOYAET CIIyYailHbIN 3aIlyCK 3TUX YCTPOMCTB.

B Tex ciydasix, korza He MpeyCMOTPEHBI KOJUIGKTUBHBIC CPECTBA 3aIIUTHl pa0OTAIOIINX UM OHH HE Jaf0T
Tpebyemoro sddekra, mpuberaroT K WHANBUAYAIBHBIM CpPEICTBAM 3alIUTHI, KOTOPHIE PACCMOTPEHBI B
NpEBIAYIINX TIIaBax.

KonTpoJbHBIE BOPOCHI

Yro Takoe onacHasi 30Ha?

OxapaxkTepu3yiTe orpajuTesIbHbIe CPEICTBA 3ALIUTHL.

Yrto Takoe mpeaoXpaHuTeNbHbIE, OJIOKUPYIONTUE U CUTHAM3UPYIONINE yCTpOHcTBa?

I[JISI 4Cro UCNOJIb3YHOT CUCTCMbI JTUCTAHIIUOHHOTO YIIPABJIICHUA ITPOU3BOACTBCHHBIMU HpOL[GCC&MI/I?

AW~
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5. Yro Takoe IBYpyYHOE BKJIIIOUEHHE MAIIHH U 000pyAOBaHUSs?
I'naBa 24. O0ecneyenne 0e30MACHOCTH NPH padoTe ¢ KOMIIbIOTEPOM

B HacTosiliee Bpemsi KOMIBIOTEpHAs TEXHHMKA LIMPOKO MPHUMEHSETCS BO BCEX OONACTAX JESATEIbHOCTH
yenoBeka. [lpu paboTe ¢ KOMIIBIOTEpOM 4YEJNOBEK IOABEpPraeTcsl BO3JCHCTBUIO Psiia OMACHBIX U BPEAHBIX
MIPOU3BOJICTBEHHBIX (DAKTOPOB: AJIEKTPOMATHUTHBIX ToJied (muamazoH paguouactor: BYU, YBYU u CBY),
MH(PaKPaCHOTO U HOHU3HUPYIOIIETO U3ITyUYeHUH, lyMa U BUOpALUU, CTATUYECKOTO SJIEKTPUUECTBA U JIp.

PabGota ¢ KOMIBIOTEpPOM XapakTEpU3yeTCs 3HAYUTEIbHBIM YMCTBEHHBIM HANpsOHKEHHEM U HEPBHO-
HMOIMOHAIBHON Harpy3Kod OIepaTopoB, BBICOKOH HANpPSHKEHHOCTHIO 3PUTEIBHOW pPabOTBI M JOCTATOYHO
OonbLIONW Harpy3koil Ha MBIl pyK npu pabore ¢ kiaBuarypor OBM. bonbmioe 3HaueHue umeer
panmoHanbHasi KOHCTPYKIHMS M PACIOIOKEHUE JJIEMEHTOB pabodero MecTa, YTO BaKHO JJIS MOJIEpIKaHUS
onTUMaIbHOU paboueit T103BI' YeJI0BEKA-OIEPATOPA.

" PaBouas mo3a — monoxkeHue Tena yernoBeka B Mpolecce Tpyxaa. Hambomee pacHpocTpaHEHHBIMH PaGOUMMH MO3AMH SBIISIOTCS
TIO3BI «CTOSD» U «CHISI».

B mporecce paboThl ¢ KOMIBIOTEPOM HEOOXOAMMO COOJIIONATh MPABWIBHBIA PEXHM TpyAa U OTabixa. B
IPOTHMBHOM cily4yae y I[E€pCOHaja OTMEYAalTCs 3HAYMTENbHOE HANpsHKEHHE 3pUTENbHOTO ammapara ¢
MIPOSIBJIICHUEM Kallo0 Ha HEYIOBJIETBOPEHHOCTh pabOTOH, TONOBHBIE OONH, Pa3IpaKUTEIBLHOCTh, HAPYyIICHHE
CHA, YCTaJIOCTh U 0OJIE3HEHHbIE OIIYILEHU B IJ1a3aX, B MOACHUIIE, B 00JIACTH LIIEU U pyKax.

PaccmoTpuM ocHOBHBIE TpeOOBaHMSI K TIOMEIICHUSIM, TJI€ YCTAaHOBJICHBI KOMIBIOTEPHI. B 3aBHCHMOCTH OT
OpPHUEHTAIMH OKOH PEKOMEHIyeTCs CIIeAYIOLIasi OKpacka CTEH U 110J1a TOMEIIEHUS:

" OKHa OpPWUEHTHPOBAaHBI HA IOT — CTEHBI 3EJICHOBATO-TOJyOOTO WJIM CBETJIO-TOJIYOOro IIBETa; MOJ —

3€JICHBIN;

" OKHA OpPUECHTHUPOBAHBI HAa CEBEP — CTEHBI CBETIO-OPAHKEBOI'O HIIM OPAH)KEBO-XKEJTOrO IIBETA; IMOJ —

KpPacHOBAaTO-OPaHKEBbIii;
" OKHa OPHEHTHUPOBAHBI Ha BOCTOK — CTEHBI JKEJITO-3€JICHOTO IBETA; TOJ 3€JICHBId WM KpacHOBATO-
OpPaHKEBBIN;

" OKHa OPHUEHTHPOBAHBI HA 3amaJl — CTEHBI >KEITO-3€JIEHOTO WJIM TOIyOOBATO-3€JIEHOTO IBETA; IOJI —

3€JICHbII UM KPAaCHOBATO-OPAHKEBBIM.

B mnomemeHusix, rAe HAXOOUTCA KOMITBIOTEP, HEOOXOAMMO OOECIEeYUTh CIEAYIOUINE BEINYHHBI
KodpdunreHTa oTpaxxeHus, %:

Jlns moTonka —-60-70
s cren —40-50
Jns mona - 30
Jlnist ipyrux moBepxHOCTeH u pabouelt medenu -30-40

OcBenieHue MOMEIIEHNH BEIUNCIUTEIbHBIX LIEHTPOB JIOJKHO OBITH CMEIIAHHBIM.

[Ipu BeIMONHEHMM pPa0OT KaTEropuu BBICOKOW 3PHUTENbHON TOYHOCTH (HAaUMEHBLIMH pa3mep OObEKTa
pazmuuenus 0,3-0,5 mm) BenmunHa ko3 dunuenta ecrectBenHoro ocsenieHus (KEO) momkHa ObITE HE HUXKE
1,5%, a npu 3putenpHON paboTe cpenHeil TOUHOCTH (HauMEHbIIMHA pa3mep oobekTa paziauueHus 0,5-1,0 mm)
KEO nomxkxen ObiTh He Hmwke 1,0%. B kauecTBe HCTOYHMKOB MCKYCCTBEHHOTO OCBEIICHHUS OOBIYHO
UCTONB3YIOTCS JIIOMUHECHeHTHbIe Jlamnbl Tuma JIb wumm  JIPJI, koTopble mMmomapHO OOBEIUHSIOTCA B
CBETWJIBHUKU. OTH CBETWJIBHUKM JOJDKHBI pacroiaraTbCsi HajJ padOYMMM IMOBEPXHOCTSIMH B PaBHOMEpPHO-
NpSMOYTOJbHOM Mopsiake. TpeOoBaHHS K OCBELICHHOCTH B IOMEIICHUSX, IJI€ YCTAHOBJIEHBI KOMIIBIOTEPBI,
CIICAYIOIINE: TIPW BBITIOJHEHUH 3pPUTEIBHBIX PAa0OT BBICOKOH TOYHOCTH OOIIas OCBEUICHHOCTH JIOJDKHA
coctaBiATh 300 5k, a KomMOuHHMpoBaHHas — 750 I5K; aHaJOrM4YHbIE TPeOOBAaHUS NPHU BBINOJHEHHH palbOT
cpenneit TouHoct — 200 u 300 1K COOTBETCTBEHHO.

BoruncnurenbHas TEXHHUKA SIBIISETCS ICTOYHUKOM CYIIECTBEHHBIX TEIUIOBBIJEICHHM, YTO MOXKET IPUBECTH K
MOBBILICHUIO TEMIIEPATypbl U CHIKEHUIO OTHOCUTEJIBHOM BIAXKHOCTH B NMOMEUIEHMM. B momenieHusx, rae
YCTaHOBJICHBI KOMITBIOTEPBI, JOJKHBI COOIIOIaTHCSI ONpEIeTIeHHbIE TapaMeTpbl MUKpOKIuMara (tadiu. 24.1).

O0beM mMomelieHui, B KOTOPHIX pa3MeEIIeHbl pPa0OTHUKHU BBIYUCIUTENBHBIX LEHTPOB, HE JOJDKEH OBITh
MeHbIIe 19,5 M’/4eoBeka ¢ y4eToM MaKCHMAIbHOTO UHC/IA OJHOBPEMEHHO PaboTalommX B cMeHy. HopMsl
MOJIa4X CBEXKET0 BO3/IyXa B IIOMEIEHHS, TI€ PACIOI0KEHBI KOMIIBIOTEPHI, IPUBEACHBI B Ta0m. 24.2.
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Taonuua 24.1. ITapameTpsl MUKPOKINMATA
JUIS NOMeUIeH il I1e YCTAHOBNEHbI KOMIIbIOTEPbI

Ilepuod e00a L Tapamemp muxporxaumama l Beauuuna
Xonognsiit U ne- TemnepaTypa BO3nyXa B ITOMELCHUH 22—-24°C
PEXOAHBIM OTHOCUTE/IbHASA BJIAXHOCTb 40—60%

CkopocTb IBUXEHHA BO3yXa Ho 0,1 m/c.
Tennbiit TeMmneparypa Bo3oyxa B NOMELICHUH 23—-25°C

OTHOCHTEIbHAs BAXKHOCTD 40—60%

CKopocTh IBHXEHHMS BO3dyxa 0,1-0,2 m/c

Ta6auua 24.2. Hopmbl noxayn cBexero Bo3yXa B NOMELICHHA,
rJie PACNOI0XKEHbI KOMNbIOTEPhI

Xapaxmepucmuxa O6semubiti pacxod
nomewjerus nodaeaemozo 8 nomeuerue
caexncezo 6030yxa, M> /na
00HO20 Yenosexa 8 Hac

061eM 1o 20 M3 Ha yenoBeka He menee 30
20—40 m3 Ha yenoBeka He meHee 20
Bonee 40 M3 Ha yenoBexa EcrecTBeHHass BEHTUIALUSA

[MoMeuieHKe Ge3 OKOH U cBeToBbIX (oHapeit  He menee 60

JUis  mojauM B IOMEIIEHHWE BO3AyXa MCIOJB3YIOTCA CHCTEMbl MEXaHHYECKOH BEHTWIALMHU U
KOHIULIMOHUPOBAHUS, a TAK)KE ECTECTBEHHASI BEHTUJISALMS.

VYpoBeHb myma Ha paboueM MeCTe MaTeMaTHKOB-IPOTPaMMHUCTOB M OINEpPaTOpPOB BUAEOMATEPHUATIOB HE
noskeH npesbimath 50 1bA, a B 3amax 06paboTku MH(OpMAIMK HAa BBIYUCIMTENBHBIX MalnHaxX — 65 abA.
JUisi CHUKEHUs YPOBHS IlIyMa CTEHbI U IOTOJIOK IMOMELIEHUH, 1€ yCTaHOBIEHbI KOMIIBIOTEPHI, JOJKHBI ObITH
OOJIMIIOBAHBI 3BYKOMOIJIOMAIOIIMMU MaTepuanaMud (cM. 1. 17). YpoBeHb BHOpalMd B TOMEIICHUSIX
BBIUMCIIUTENIBHBIX LEHTPOB MOXKET OBITh CHMXKEH IyTEM YCTaHOBKM OOOpYJOBaHMs Ha CIELUalIbHbIE
(byHIaMEeHTHI U BHOPOU3OJISATOPHI.

VYCTaHOBIIEHO, YTO MAaKCHMalbHas HANPSKEHHOCTb IEKTPUUYECKOW COCTABIISIIOIIEH 3JIEKTPOMArHUTHOTO
[oJii JOCTUTaeTcs Ha KOXyxe Juciuied. JlomycTuMble 3HAuYeHUs [apaMETpPOB HEHOHU3UPYIOLIUX
AJIEKTPOMArHUTHBIX M3TyUYE€HUI OT MOHUTOPA KOMIIBIOTEpA MPEACTABICHBI B Ta0. 24.3.

Ta6nunga 24.3. JomycTUMbIe 3HAYCHUS NAPAMETPOB
HEHOHH3HPYIOIHNX 3JICKTPOMAHHTHLIX H3JTy4eHHii
(8 cootBetcTBUMM ¢ CanlIuH 2.2.2.542-96)

Haumernosanue Zonycmumsie
napamempa 3HAYeHUR

HanpsixeHHOCTb 37IEKTPOMArHUTHOTO MOJA MO JNEKTPHYE-
CKOH cocTaBnfolleit Ha paccTOSHMHM 50 cM OT MOBepxHO-
CTH BHAECOMOHMTOpPA 10 B/Mm
HanpskeHHOCTb 37IEKTPOMArHUTHOrO AONS 110 MAaTHUTHOMN
cocTaBndAouiei Ha paccTosTHUM 50 ¢CM OT NMOBEPXHOCTH BHU-

IEOMOHHUTOpPA 0,3 A/M
HanpsxeHHOCTp 3/IEKTPOCTATHYECKONO MO HE NOJDKHA  /
TpEeBLILIATD:

VIS B3POCJBbIX TIOJib3OBaTENeH 20 xB/m

Ui JeTeil JOLUKOJBHBIX YUPEeXAeHHHN U y4yalluxca

CpeAHUX CIEIHAIbHBIX M BBICHIMX Y4eOHBIX 3aBeaeHMIt 15 xB/Mm

MaxkcumanbHbIi YpOBEHb PEHTTEHOBCKOTO M3JyYeHHs Ha pabodeM MecTe omepaTopa KOMIIbIOTepa OOBIYHO
He mpeBbimaer 10 MKO3p/4, a HHTEHCUBHOCTh YJIbTPa(PHOIETOBOTO U MH(MPAKPACHOTO M3IYUYCHUU OT DKpaHa
MOHHTOpA JIeXKHT B pefenax 10—100 MBt/m’.

BONbIIMHCTBO yUYEHBIX CUMTAIOT, YTO KaK KPaTKOBPEMEHHOE, TaK U JJIMTEIbHOE BO3EHCTBHE BCEX BUOB
U3IY4YeHHs OT JKpaHa MOHHUTOpA HE OMAcHO MJIsi 3JI0pOBbsSI MEpCOHasa, OOCITY)KHBAIOLIETO KOMITBIOTEPHI.
OpHako MCUEpNbIBAIOIIUX JaHHBIX OTHOCHUTEIBHO OMACHOCTH BO3JEHCTBUS W3IyUYEHHUS OT MOHHUTOPOB Ha
paboTaronX ¢ KOMIIBIOTEPAMH HE CYIIECTBYET U HCCIIEJOBAHUS B 3TOM HAIPABICHUH MPOIOIHKAIOTCS.
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Jlis  cHW)KEHMs BO3JCHCTBUS IEPEUYMCICHHBIX BHMJIOB M3JIy4EHHMs Ha OIEpaTopoB KOMIIBIOTEPOB
pEKOMEHAyeTCSl NPUMEHATh MOHUTOPHl C TIOHMKEHHOW M3JIy4aTeIbHOW CIIOCOOHOCTHIO, YCTaHABJIMBATh
3aIUTHBIC YKPAHBI, 4 TAKXKE COOIOAATh PETIIaAMEHTUPOBAHHBIE PEKUMBI TPYa U OTbIXA.

TpeboBanwms K opraHu3ay pabodero MecTa orneparopa:

" BBICOTA CTOJIA C KJIABHATYPOW JIOJDKHA COCTABIIATh 62—88 CM HaJ ypOBHEM CTOJIA; a BBICOTA 3KpaHa (HaJ

nosiom) — 90—128 cwm;

" paccTOsIHUE OT dKpaHa 110 kpas crona —40-115 cm;

" HaKJIOH 3KpaHa — oT —15 10 +20° 1m0 OTHOLIEHHIO K HOPMAJIbHOMY €T0 MOJI0KEHUIO;

" [0JIO’KEHHME CIIMHKH Kpeciia oreparopa J0JHKHO 00ecrieurnBaTh HaKJIOH Tena Ha3axn ot 97—121°.

KnaBuarypy cienyer nenath OTAEIBHOW OT 3KpaHa M MOJABMXKHOW. YCHJIME Ha)KMMa Ha KJIABUILU JOJKHO
nexats B mpenenax 0,25— 1,5 H, a xox knaBumeit — 1-5 MM.

CymiecTBeHHOE 3HAY€HHE U TPOU3BOAMTENHLHOM M KAauyeCTBEHHOW pabOThl HAa KOMIIBIOTEPE HMEIOT
pa3Mepbl 3HAKOB, TUIOTHOCTh MX Pa3MEIICHUs, KOHTPACT U COOTHOIICHUE SIPKOCTEH CUMBOJIOB U (DOHA HKpaHa.
Ecnu paccrosinue oT ri1a3 onepaTopa 10 3kpaHa auciuies coctasisier 60—80 ¢M, To BbICOTa 3HAKA JI0OJDKHA OBITh
HE MeHee 3 MM, ONITUMAJIbHOE COOTHOILIEHUE NIMPUHBI M BBICOTHI 3HaKa COCTABIISAET 3 : 4, a pacCTOSIHUE MEXKITY
3Hakamu — 15-20% ux BbicoThl. COOTHOLIEHHE SIPKOCTH (OHA HKpaHa U CUMBOJIOB —OT 1 : 2—1:5 101 : 10-1:
15.

B Tabn. 24.4 npencraBiieHbl CBEICHUS O PETJIAMEHTHPOBAHHBIX MEpPephIBaX, KOTOPhIE HEOOXOIUMO JENaTh
npu paboTe Ha KOMIIBIOTEpE, B 3aBUCUMOCTH OT MPOJOJDKUTEIBHOCTH pabodell CMEHBI, BUJIOB U KaTETOPHA
TPYAOBOM JEATEIBHOCTH C BAT' u IIPBM* (B cootBerctBun ¢ CanlluH 2.2.2 542-96 «I'urnennyeckue
TpeOOBaHUS K BUJCOMUCIUICHHBIM TEPMHUHATIAM, MEPCOHATBHBIM AJICKTPOHHO-BBIUMCIUTEIBHBIM MallUHAM H
OpraHu3anuu padoT»).

"B/IT — BueoHCIIICHHBIIA TEPMHHAT.
2II9BM — MepCOoHabHAs JIEKTPOHHO-BBIYUCIIUTENbHAS MallIHA.

Tabnuua 24.4. Bpems periaMeHTHPOBAHHBIX NEPEPHIBOB
npu pabore Ha KOMIbIoTEpE

Kameeopuss | Yposens naepysiu 3a pabouyro cmeny Cymmaproe apems
pabomu ¢ BT npu eudax pabomet ¢ BIAT PezNaMeHmUPOBaAHHBIX
wau II19BM nepepvieos, MuH
Ipynna A, | Ipynna b, | I[pynna B, IIpu Ilpu
> Koauvecm- | Koauvecm- 4ac 8-wacoeoil | 12-4acosoii
60 3HAKOB | 60 3HAKOG cmeHe cmene
I no 20 000 mo 15 000 Jo 2,0 30 70
II go 40 000 mo 30 000 1o 4,0 50 90
I a0 60 000 mo 40 000 1o 6,0 70 120

[Ipumedanue. Bpemsi mepepblBOB qaHO Tpu COOMIOACHUH yKa3aHHbIX CaHUTapHBIX MpaBwi U HOpM. [lpu
HECOOTBETCTBUU (AaKTUUYECKUX YyCIOBUH Tpyna TpeOoBaHusM CaHUTapHBIX NPaBWJI U HOPM BpeMs
periiaMeHTUPOBAHHBIX MEPEPHIBOB ciieayeT yBeauuuTh Ha 30%.

B coorBerctBum co CanlluH 2.2.2 546-96 Bce BuABI TPYJAOBOH JEATEIBHOCTH, CBS3aHHBIE C
KCIIO0Ib30BAaHUEM KOMIIBIOTEPA, PA3ACISIIOTCS HA TPU TPYIIIbL:

» rpynna A — pabora mo cuuThiBaHuto HMHGopmaruu ¢ dkpana BT wmm [I9BM ¢ npenBapurenbHbIM

3a1pocoM;

» rpynna b — pabora nmo BBoay nHpOpMaIHH;

* rpynmna B — TBopueckas pabora B pexxume auanora ¢ OBM. D¢ heKTHBHOCTh NMEPEPhIBOB MOBBIIIAETCS

MIPU COYETAHUHU C MPOU3BOJACTBEHHON TMMHACTHKOM.

KonTpoJbHBIE BOPOCHI

1. Ilepedyncnure OCHOBHBIE ONACHbIE W BPEIHBbIC IPOU3BOJACTBEHHBbIE (DAKTOPBI, ACHCTBYIOIIUE Ha
oIeparopa KOMIIBIOTEPA.

KakoBbl TpeOOBaHUs K OCBEILEHUIO B [IOMELEHHUSX BBIYMCIUTEIbHBIX LIEHTPOB?

KaxoBsl napamMeTpsl MUKPOKJIMMATa B IOMEILEHUSX, I/1€ YCTaHOBJIEHB! KOMIIBIOTEPHI?

Kak opranunzyercs pabouee MecTo orneparopa KOMIboTepa’?

KakoBbl TpeOoBaHuUs K KIaBHAaType KOMITbIOTEpa?

kW
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6. KakoBbI pexuMbl TpyJa U OT/bIXa IpU paboTe ¢ KOMIIbIOTEPOM?

PA3EJI 5. BE3OIIACHOCTD B UPE3BBIYAMHBIX CUTYAIIUSIX

Jlyumie ObITH B 0€30MaCHOCTH, YEM COXKAJIETh.
Amepukanckas nocrosuya

I'naBa 25. O6ecneueHue 6€30MACHOCTH KU3HEAEATEIbHOCTH B YPe3BbIYAHBIX CUTYalUAX
I'maBa 26. IlpaBoBblie U OpraHu3alHOHHbIC OCHOBBI 0€30IIACHOCTH KU3HeAeSITeJIbHOCTH

I'naBa 25. O0ecneyenune 0e30aCHOCTH KU3HEAEATEIbHOCTH B YPE3BbIYAHHBIX CUTYaI[UAX
25.1. OcHOBHbIE MOHATHS

CylecTBYIOT —pa3jMyHble ONpEeIeNeHUs TOHATUS «dYpe3BblYaiiHas curyauus». Haubonee dacrto
Ype3euLIYatHyo cumyayuro ONPENCIAIOT KaK HApYIICHWE HOPMAJbHOM JXKU3HU M JEATEIBHOCTH JIIOACH Ha
00BEKTE WM ONpEICNCHHON TeppUTOPHH (aKBaTopI/ml), BBI3BAaHHOE aBapuel, KaTacTpooi, CTUXUIHBIM HITU
OKOJIOTMYECKUM OEICTBHEM, DIUIEMUEH 3HH300TI/IeI713, 3HH(1)HT0TH61714, a Tak)X€ BOEHHBLIMHU JCUCTBUSIMHU U
MIPUBEALLIEE UM MOTYLIEEe IPUBECTH K JIFOACKUM U MaTepUAIbHBIM MOTEPSIM. Upe3BblualiHas CUTyalusi MOXKET
ObITh  TaKkKe OIpelesieHa Kak BHEIIHE HEOXKHJaHHas, BHE3allHO BO3HHUKawoLlas 00CTaHOBKa,
XapaKTEePU3YIOMAsCs HEOMPEIeTCHHOCTBIO, CTPECCOBBIM’ COCTOSHUEM HACEICHHUS, 3HAYHTEILHBIM COLUATBHO-
9KOJIOTUYECKUM M SKOHOMHUYECKUM YIIEpOOM, MPEXk/Ie BCEro YeI0BEUECKUMH KEPTBAMH, U BCIEACTBUE 3TOTO
HEOO0XOIUMOCTBIO OBICTPOro pearupoBaHus (MPUHATHS PEIICHHI), KPYIHBIMH JIOACKUMH, MaTepHaIbHBIMU H
BPEMEHHBIMU 3aTpaTaMHM Ha IPOBEJCHHE HBAKyallMOHHO-CIACATENbHBIX Pa0OT, COKpALEHHE MacIITaboB U
JUKBUJALUI0 MHOTOOOpa3HBIX HETaTUBHBIX MOCJIEICTBHH (pa3pylleHHH, MOXXKapoB U T.O.). AMEpUKaHCKUE
MCCIIEZIOBATENN OIPEEISIOT YPE3BBIUANHYI0 CUTYAIMI0 KaK HEOXHJIAHHYIO, HETPEIBHICHHYIO OOCTaHOBKY,
TpeOyIONIYI0 HEMEJIEHHBIX JICHCTBUM.

' AKBaTOpHS — BOJIHOE POCTPAHCTBO, OrPAHMYEHHOE ECTECTBEHHBIMH, HCKYCCTBEHHBIMH HIIH YCJIOBHBIMU IPAHHIIAMH.

> DnueMHs — MaccoBOe NPOrpeccHpyIoliee BO BPEMEHH M MPOCTPAHCTBE MHMEKIHOHHOE 3aboeBaHue JrofeH (B mpeaenax
OJIHOTO PETHOHA), YPOBEHb KOTOPOTO 3HAYMTEIBHO IPEBBILIACT OOBIYHO PETHCTPHPYEMBIl Ha JAHHON TEPPUTOPHU YPOBEHB
3200J1€BaEMOCTH.

3 DNU300THA — OJHOBPEMEHHOE PACHPOCTPAHEHHE MH(EKIMOHHOrO 3aGONEBAHMs CPE GONBIIOTO YHCIA OJHOTO M3 MHOTHX
BUJIOB JKMBOTHBIX, YPOBEHb KOTOPOIO 3HAYUTENBHO NPEBBINIACT OOBIYHBI YPOBEHb 3a00JICBaHMSA, XapaKTEPHBIA Ui TaHHOW
MECTHOCTH.

4 DOnupUTOTHS. — MIUPOKOE PACHPOCTPAHCHHE MH(PEKIIMOHHON OOJIC3HH PACTEHHM, B MEPBYIO OUYEpPEib CEIbCKOXO3SHCTBEHHBIX
CTPYKTYD, Ha OOIIMPHO# TEPPUTOPUH B TEUCHHUE OIPEICICHHOIO BPEMEHH.

> CTpecc — COCTOSHUE TICHXHYECKON HANPSUKEHHOCTH, BBI3BAHHOE TPYAHOCTAMH, ONMACHOCTSIMH, BO3HHMKAIONIEE y YElOBEKa IpHU
PELICHNH BaXKHOW /sl HETO 33/1a4H.

VY 1 2
ITousrue YpPE3BbIYaAMHOU CUTYAllUH CBA3AHO C TAKMMU IMMOHATHAMU, KaK «OIIACHOCTB» M «PHUCK» .

! OnacHOCTBIO HA3bIBAIOT pas3IMYHbIC ABJICHHUS, IMPOLECCCHI, O6’b€KTbI, CIIOCOOHEBIE B OIPCACIICHHBIX YCJIOBUAX HAHOCHUTDH ymep6
30POBbIO UCJIOBCKA WJIM UHBIM €T0 HEHHOCTAM, a TaKKE MMPCACTABJIAIOIINC YTPpO3y AJIs )KU3HU YCIIOBCKA.
2 Puck — xonuyecTBeHHAs OILICHKA OIIaCHOCTH.

J1st TOro 4To0BI ONPEeNeNUTh, OTHOCUTCS JIM JaHHAs CUTYyallus K Ype3BbIUaiiHOM, pa3paboTaH psij KPUTEPHEB
(Tabm. 25.1). B Tabnuie npeacrarieHs! 18 mapaMeTpoB, JAIOMMX Ka4eCTBEHHBIE OMMCAHUSI pACCMAaTPUBAEMBIX
KPUTEPHEB.

[IpencraBieHHble B TaOiuLEe KPUTEPUU O0OJIAZarOT CBOMCTBOM CHUCTEMHOCTH, T. €. TOJbKO Hajau4due
OJTHOBPEMEHHO BCEH MX COBOKYIHOCTH TIO3BOJISIET KBAIM(UIMPOBATh CUTYalMI0 KaK Ype3BBIYANHHYIO.
OtcyTcTBHE XOTS OBl OJJTHOTO KPUTEPHS YK€ HE MO3BOJISIET 3TOTO CAENATh.

[IpuBenem nmpumepsl UCHOIB30BAHUS JaHHBIX KpuTepueB. [Ipeanonoxum, 4To mpousonuia katacrpoda Ha
MacCaKUPCKOM TPAHCIIOPTE (aBUAIIMOHHOM, KEJIE3HOAOPOKHOM, aBTOMOOMIFHOM U JIp.), TIOBJICKIIIas 3a cOO0M
yenoBeueckue xKepTBbl. OJHAKO 3Ta KartacTpoda HE MOXKET OBITh NMpH3HAHA YPE3BBIYAMHON CUTYyaluel, B
YaCTHOCTH, TOTOMY, YTO HE OTBEYaeT €H C TOUYKH 3PEHHS COLMAIBHO-TICUXOJIOTHYECKOr0 KpUTEpHs.
CtpeccoBoe COCTOSIHHE MCIBITHIBAIOT, KaK MPAaBHJIO, OCTABIIUECS B JKUBBIX YYACTHHUKH, UX POICTBEHHUKHU U
poICcTBeHHUKH Tnoru6Omux. OcTanbHOE HAceJIeHHe MPOJOJIKAET JOCTATOYHO CIOKOMHO TMOJIb30BaThCS
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TPAHCIIOPTHBIMU cpeacTBamMu. Kpome Toro, Takasi katacTpoda 3a4acTylO0 HE BJIEUET 3a COOOM LIENU TSAKENbIX
BTOPUYHBIX, TPETUYHBIX U JIPYTHX IOCIEACTBUI. DTO O3HA4YaeT, YTO OHA HE OTBEYAET M CHEeLUPUUECKOMY
(cenpbMOMY) KpUTEpPHUIO UpPE3BbIUANHBIX CUTyalud. Pe3loMHpysl BBILIEU3IOKEHHOE, CIEIYeT CKa3aTh, 4TO
paccMoTpeHHas KaTacTpoda KacaeTcsi OrpaHUYEHHOTO Kpyra JIML, «PUCKHYBIIMX» HUCIOJIb30BaTh UMEHHO 3TO
TPAHCIIOPTHOE CPEACTBO, U HE MOXKET XapaKTEPU30BaThCsl KaK Upe3BblUaiiHasi CUTYyalMsl.

Taoénuua 25.1. Kpurepuu upe3BbrvaiiHbIX CHTYAIHIA
(o b.H. ITepdupreny) [15]

Ao Tun IJZ;:{) Kauecmeennoe onucanue xpumepus
n/n Kpumepus Mempa
1 2 3 4
1 BpeMeHHoit 1 BHemmHsis BHE3alHOCTb, HEOXHOAHHOCTb BO3-
2  HUKHOBEHHUS
brictpoe pa3BuTHe coObITHIF (C MOMEHTA BO3-
HUKHOBEHHS YPE3BBIYAHON CHTyalyu)
2 CounanbHo- 3 Yenoseyeckue XepTBHI, 3MMAEMHMH, MyTareHes!,
3KOJIOTHYe- TepaToreHe3? y yeoBeKa M XUBOTHBIX
CKHif 4 . DNU300THH, MacCOBBIA MalieX CKoTa
5 BuiBoa ¥3 BOCIpOM3BOACTBA 3HAYUTENLHON YACTH
NPUPOIHBIX PECYPCOB, CENBCKOXO3SIHCTBEHHRIX
YoM U KyJIbTYyp
3  CoumansHo- 6  CrpeccoBble COCTOSTHHA (CTpax, AEMPECCHH, TICHXO-
TICHXOJIOTH- COMAaTHYeCKME CHUMITTOMBI, (GobuK?, NaHNKa U T.4.)
YeCKHin 7 Jecrabunvsaumsi TICUXOJIOTMYECKON YCTOHYMBO-
. . CTH HaceJIeHHs B MOCTKPU3UCHLIA TIepron
4 CoumanbHo- 8. ' OcCTpoKOH(IMKTHOCTb, B3PBIBOOITACHOCTh
NoNuTHYE- 9  VYcuneHue BHYTPUIIOMUTHYECKOH HAINpsXEHHO-
CKuit ' CTM, LIMPOKHUiIl BHYTPUIOIUTUYECKUI PE3OHAHC
10 VYcunenne MeXIOYHApomHOI  HaripsKEHHOCTH,
HIMPOKHMIA MEXAYHAPOAHBIN pe30HaHC
5 OkoHomuye- 11 3HAUMTENbHBIA 3KOHOMMYECKMIl yilepd B Ae-
CKHit (BKTIO- HEXHOM M HATYpaJIbHOM BhIpaXeHUH
yag TexHM- 12 Bobixog u3 cTpos LienbIX MHXEHEPHBLIX CHCTEM M
KO-2KOHO- COOPYXEHUH '
MHYECKHIA) 13  HeoOxoaMMocCTb 3HAUMTENLHBIX MATEpUANIBHBIX 3a-
TpaT Ha BOCCTAHORIEHHME H KOMIIEHCALUIO, co3/a-
HHe crieurnaibHbIX (OHAOB (CTPAaxOBBIX M T.1.)
14 HeoGxoauMOCTh HKCIIONB30BaHUs OOJIBIIOTO KO-

JIMYECTBA pa3sHOOOpasHOU TEXHUKH, B TOM YHCIIe
KauyeCTBEHHO HOBOM, I TIPeAOTBpalLleHUs] CH-
Tyalluu ¥ JTMKBUJALIMH €€ TIOCHeACTBUI

' MyTareHe3 — BO3HMKHOBEHME MYTAllMM, T.€. PE3KHX HACJIEICTBEHHBIX M3MEHEHHil opraHm3Ma. [IpOMCXOAMT MO JelCTBHEM
MYTareHoB — ()akTOPOB, BEI3BIBAIONINX MYTAlMIO (HAIPUMeEp, paJli0aKTHBHBIX BEIIECTB).
* TepaToreHe3 — BO3HHKHOBEHHE aHOMAIMiI B PA3BHTHM JKHBBIX OPraHM3MOB B PE3yJIbTaTe BO3ICHCTBUA OCOOBIX BEIIECTB —

TEPATOTCHOB.

3
DoOust — 00s3Hb, HEHABUCTb.
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Oxonuarnue maéa. 25.1

1 2 3 4

6 Opranusa- 15 HeonpeneneHHOCTb CUTYallMH, CAOXHOCTb NPHHSA-
LHUOHHO- TUS pelicHU, POrHO3UPOBAHUSA XOAR COOBITHI
ynpasJieH4e- 16 HeobxoauMocTs GhICTpOro pearMpoBaHust (Ipu-
CKUit HATHSA pELUEHHI)

17 HeobxomuMocTh MNpuBieYeHU OONLLIOTO YMCIA
Pa3HBIX OpraHu3aiMii U cneunanucros. HeobGxo-
JUMOCTb MacIUTaOHBbIX 3BaKyallMOHHBIX M craca-
TEJIBHBIX paboT, BKIIIOYAsl CKOPYIO MEAMLIMHCKYIO

TIOMOLIb )

7- Cneuuduue- 18 MHOro- M pasHOIUIGHOBOCTb TOCHEACTBHIA, MX
CKHii (MyJb- LIETIHOI Xxapakrep (Hampumep, paspyileHue o0b-
THILTUKA- eKTa BC/IEeNCTBHE B3pbiBa, BOSHUKHOBEHHE MOXa-
THUBHBIH) pOB, BbIXOA M3 CTpOsi KOMMYHMKaLuit u3-3a IO-

XapoB M T.A.; 3a1epXKKa B Pa3BUTHH WK OTKa3 OT
MPOAO/IXEHUS COOTBETCTBYIOLHEH HayYHO-TEXHU-~
YeCKOi MporpaMMhbl M T.1.)

PaccmoTpuMm Temepb TpaHCHOPTHYIO KatacTpody, NPOU3OIIEANIYIO C >KEJIE3HOJOPOKHBIM COCTaBOM,
MEPEBO3UBIINM OMNAacHble TPy3bl (B3pHIBUATHIC, ArpeCCHUBHBIE WM SAOBUTbIE XHWMHUYECKHE BEIIECTBA).
[Ipenmnonoxum, 4To B pe3ysbTaTe KaTacTpodsl mpou3omien B3pbiB. B sToMm ciywyae moxa jAeiicTBHE Takoro
nopaxaroriero (hakTopa, Kak yaapHas BOJHA, MOMAJl M JOCTATOYHO IIMPOKUN KPYT JIUI], «HE CBS3AHHBIX)» C
MCTOYHUKOM pHCKa (KeJIe3HOAOPOKHBIA TPAHCIOPT), a TaKKe U 3HAYUTEIBHOE YHUCIIO COOPYXKEHHH, Mpexie
BCETO XUIIBIX IOMOB. TakuM 00pazoMm, BO3HHKIIAs B pe3ybTaTe KaracTpo(dbl CUTyallMss COOTBETCTBYET BCEM
KpUTEPHSIM, TTPEACTABICHHBIM B Ta0J. 25.1, 1 MOKET ObITh ONpe/ieieHa Kak Ype3BhluaiiHasl.

AMepUKaHCKHUE UCCIEA0BATENIN YKa3bIBAIOT, YTO MPOMBIIIJICHHBIE aBAPUU MIPEBPAILIAIOTCS B UpE3BbIYANHbIE
CUTyallld B TOM CJy4ae, €CJIM BbI3BaHHbIE HUMH TOCJIEAYIONINMEe HEraTUBHbIE COOBITUS YTPOXKAIOT
CYIIECTBOBAHHUIO COITMAIILHON CTPYKTYyphl o0miecTBa. B cBsi3u ¢ 3TUM 0COOBI WHTEpeC NpPECTaBISET
paccMOTpeHHe «CHeU(PUUECKOroy», WIH MYJIbTUIUITMKATUBHOTO, KPUTEPUs. DTOT KPUTEPUHN BBIICISIET OJIHY U3
TJIABHBIX XapaKTEPHBIX YePT YPE3BbIUAHHBIX CUTYallMi: MHOTOMOPSIIKOBOCTh M pa3HOOOpa3ue MOCIEeICTBUN —
COLIMAJIbHBIX, MMOJIUTUYECKUX, IKOJIOTMYECKUX, SKOHOMUUECKHX, IICUXOJIOTUYECKUX.

Bo3bmem B kadecTBe mpuMepa aBapuio Ha YepHoObuibckoit ADC. B pesynbrate aBapuu MOTUOIN IECATKH U
OBLIM TOCIUTATM3UPOBAHBl COTHU Jroei. [Ipunuiocs 3BakynpoBaTh COTHHM ThICSY TpakJaH M 3aTpaTUTh Ha
JUKBUJAIMIO TIOCIEACTBHI aBapuu 3HAYUTENbHBIC CPEACTBA (B TMEPBBIC YETHIPE rojia IMOJIe aBaphH ObLIO
3aTpadeno 10,5 mapa. py6.1). HexoTopbie U3 COOTBETCTBYIOINX HAYYHO-TEXHUYECKUX MIPOTPaMM, CBA3aHHBIX C
pa3BUTHEM SIICPHON SHEPreTUKH, ObUIM 3aTOPMOXKEHBI HIIM BOOOIIE OTMEHEHHI (B OTHOIICHHH PEaKTOPOB
PBMK-1000). Beutn pazpaboTanbl HOBBIE MOAX0bI K pazmenieHuto ADC, a Takke K MOJATOTOBKE KaapoB s
ux obOcmyxxuBaHus. llepeyuciieHHbIle MEpONPUATHS MOTPEOOBAIM OT TOCYAAapCTBA 3HAYMUTEIHHO YBEIUYUTH
pacxoa (pUHAHCOBBIX M MaTEPUAIBHBIX PECYPCOB Ha ITH LIEIH.

'B nenax tex ner.

Hanunuue Bcelt cOBOKyMHOCTH mapamMeTpoB (Bcex 18), KadeCTBEHHO OMUCHIBAIONIMX KPUTEPUH, HE SIBISETCS
HEOOXOJMMBIM JIJISI OTIPE/ICIICHUSI CUTYallMu KaK AKCTPEMabHOW. B TOW MM MHOW KOHKPETHOH 0OCTaHOBKE
HEKOTOphIE W3 HUX MOTYT OTCYTCTBOBaTh. Hampumep, B ciy4ae KaracTpopUueckoro 3arps3HEHHs
OKPY’KaIOIIEeH Cpe/bl TOKCUYHBIMU BEIIECTBAaMU (TIECTUIIUAAMH, TSHKEJIBIMA METaUlaMu U Jp.), Tapamerp 7
(mecrabunuzanus NCUXo(HU3NOIOTHIECKON YCTOMUYUBOCTH B IOCTKPU3UCHBINM MEPHOT) MOXKET OTCYTCTBOBATb.

PaccmoTpuM OCHOBHBIE TOCIIEACTBHUS YpE3BBIUAWHBIX cUTyallMid. 3a mocieanue 20 JeT oT HUX Ha 3emiie
noctpagano 6onee 1 Miapa 4enoBeK, B TOM YHCIE CBBIINIE 5 MIH MOTHOI0 WK OBLIO paHEHO, a HAHECEHHBIH
MaTepUaIbHBIA yIIepO HCUYUCISIETCS TPUUIMOHAMHU JIOJUIApOB. 3a YKa3aHHBIM TMEPHOJ MO JKOJIOTHUYECKUM
MpUYMHAM TOKHHYJH POJHBIE MECTa U CTalu OeKeHIaMH MHIJUIHOHBI Tiofeil. B Hacrosiiee BpemMsi B Mupe
YUCJIO TaKuX OEXKEHIIeB MpeBbimaeT 10 MIH 4YeJOBEK, TOT/AAa KaK YHUCIO TPAAUIIMOHHBIX OCKEHIIEB (KEPTB
BOOPY>KEHHBIX KOH(JIMKTOB U PETUOHANBLHBIX BOIH) — Oonee 13 MIIH 4enoBek.

BecbMa TsKENbI MOCHENCTBUS CMUXULHBLIX Oedcmauti, KOTOPBIMU Ha3bIBAIOT OMACHBIE MPUPOIHBIC SIBICHUS
WM TIPOLECCHI, HOCSIIME YPE3BBIYANHBIA XApAaKTep M NMPUBOIAIIME K HAPYIICHHWIO MOBCEIHEBHOIO YKIIaja
KU3HM 3HAUYUTENbHBIX TPYII HACEJICHMs], YEIOBEUECKUM >KEPTBaAM, a TAKKE YHUUTOXEHUIO MaTepUaTbHBIX
ueHHocTted. K cTuxuifHbIM O€ICTBUSM OTHOCSATCS HABOJHEHHUS, 3EMJICTPACEHHUS, 3aCyXH, BYyJKaHHUYECKas
NEeSTeNIbHOCTh, MAaCCOBBIE JIECHBIE TTOKAPBI, CUJIbHBIC YCTOMYUBBIE MOPO3bI U Ap. Hanbonbimii Bpea mpuHOCST
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HaBogHeHus (40% oobmero ypona), yparansl (20%), 3emmuerpsicenusi u 3acyxu (1o 15%). Octanbnbie 10%
o01Iero ypoHa IpUXOJIATCS HA OCTAJIbHbBIE BUIbI CTUXUIHBIX O€CTBUI.

B kauecTBe mpuMepa paccMOTPUM HOCIIEACTBUS 3€MIIETPSICEHNS, IPOU30IIeAIero B ApMeHuu B KoHue 1988
r. B pesynbrare 3emmerpscenus moctpanaio 550 ThIC. YeOBEK, W3 HUX MOTHOJI0 25 ThHIC. YeloBeK. bbuio
HOTEPSIHO 8 MIIH M KHITBS, Oe3 KpoBa octaiioch 514 Teic. yenoek. Hapymmnacs cBs3b ¢ 121 ornenenuem
CBSI3HU, OBLIO BBIBEACHO M3 cTpos 50 aBToMaTtnyeckux TeiaedoHHbIX ctaHiui (ATC) um cuctema OmoBEIICHHUS.
[lepectanmu  ¢ynkuuoHnupoBats 170 NPOMBIIUIEHHBIX —MPEeANpUATHH, BbIILIO u3 crpos 102  km
KaHAJIM3AIMOHHBIX CeTel, ObLIO HapyIIeHO BojocHaOkeHue B 11 HacenmeHHbIX myHKTaxX. M3 965 HaceneHHBIX
MIyHKTOB Ha TEPPUTOpPUHM pecnyOsmku moctpanano 173, a 58 HaceneHHBIX IMYyHKTOB OBLJIO pa3pyIIeHO
MIOJIHOCTBIO.

3a nocnennue 20 €T OT CTUXUHHBIX O€ACTBUN B MHpE MOCTpajaaio B obuiei cioxuocTH Oonee 800 MiH
yenoBek (cBeime 40 MITH 4EJIOBEK B TOJ), MOTH0I0 Topsiika 140 ThIC. 4eOBEK, a €KEroHbI MaTepHaIbHBIN
yiep0 OT CTUXMIUHBIX OeACTBUH 3a 3TOT epuoj cocTaBui He MeHee 100 mupa qo.

BOJIBIIYIO OMACHOCTh MPECTABISIOT TEXHOTEHHBIE (TEXHONOTHYECKHe) KaTacTpodbI', KOTOPEIE BOSHUKAIOT
BCJIEAICTBHE HAPYIIEHUSI TEXHOJOTMYECKOTO MPOIECCA WM BHE3AITHOTO BBIXO/A U3 CTPOsl MAlllMH, MEXaHU3MOB
U TEXHUYECKUX YCTPOMCTB BO BpeMs UX dKcIuryatanuu. K TexHOoreHHbIM KatacTpodaM OTHOCSTCS pa3inyuHbIe
aBapun’ HA TPOMBIIUICHHBIX M DHEPreTHYECKHX OOBEKTaX, a TAaKKe Ha TPAHCIOPTE, PACTEKAHHE IIO
MOBEPXHOCTH MOYBBI M BOJbl TOKCUYHBIX KHUAKOCTEH U HEPTETIPOITYKTOB U JP.

Cpenu Hambosiee ONACHBIX TEXHOTEHHBIX (TEXHOJIOIMYECKHX) KaracTpod cieayeT yka3aThb aBapuu Ha
HHEpPreTHUECKUX 00BEKTaX, Mpexie Bcero Ha ADC; fanee cienyroT XUMUYECKUE MTPEINPHUITHS, BITYCKAIOLIIe
TECTHINBT, TePOUIIIEI, MUHEPATbHbIC YIOOPEHHS, MIACTMACCHI, TPAHCIIOPTHBIC aBapHH (IPH IEPEBO3KE
OTIACHBIX TPY30B); HEe(PTSIHBIC Pa3IWBBI MPH MPOPHIBE TPyOONpPoBOomOB U Ap. Ocoboe MECTO B ATOM pAIY
3aHUMAeT pa3pylieHue IIOTHH. [Io CBOMM MOCHIEACTBUSAM OHM MOTYT OBITh 0OJiee OMAaCHBIMHU, YEM aBapHU Ha
ADC. Crnenyer, OJIHaKO, TOAYEPKHYTb, YTO pATUAIMOHHBIE M XHMHUYECKHE TMOpaKawime QaKTopbl,
BO3HHUKalomue npu aBapusix Ha ADC M XUMHMUYECKUX NPEANPHUATHUAX, OONaTaroT JOJITOCPOYHBIM M, UTO
OCOOCHHO OIACHO, CKPBITHIM (JIATEHTHBIM) BO3ACHCTBHEM Ha OpPraHU3M YEJIOBEKa, a TaKKe OKa3bIBAIOT
HEraTHBHOE BO3EHCTBHE HA 30POBhE OYyAYIINX MOKOJIEHHI.

' Karactpoda — kpynHas aBapus, HOBJEKIIAs 33 cOOOIl UeIoBeUeCKHe KEePTBbI, YIIEPO 310POBBIO JIIOACH M paspylICHHE KK
YHUYTOXXCHHUE OOBEKTOB M APYIMX MaTepUalbHBIX LIEHHOCTEH B 3HAYMTENBHBIX pa3sMepax, a TakKe MpUBEAIIas K Cephe3HOMY
3arpsI3HEHUIO OKPY’KarOIEeH CpeIbl.

* ABapuisi — OTaCHOE TIPOMCIIECTBHE B TEXHHYECKOH CHCTEME HA NPOMBIIIIEHHOM, YHEPreTHYECKOM MM TPAHCTIOPTHOM 00BEKTE,
CO3JIafoIee yrpo3y KM3HU WM 3JI0POBBIO JIIOACH M TNPHUBOMAINEE K HAPYIICHWIO TEXHOJOTHUYECKHMX IIPOIECCOB, Pa3pyIICHUIO
YKa3aHHBIX 00BEKTOB, a TAK)KE HAHOCALIEE BPEl OKPYKaIOIIEH cpeze.

3 [ecTHIMIBI — COBMpPATEITbHbIH TEPMHH, OXBATHIBAKOIIMII BCE XMMHUUYECKHE BEIIECTRA, HCIOMb3yeMbIe i GOPHOBI C PA3THUHBIMK
BU/IaMH BPEIHBIX OPraHU3MOB.

4 [epOuLMIBI — XUMHUECKHE BEmecTBa (MTH HX KOMIIO3HUIIHH), HCIIOIb3yeMbIe JUIs GOphObI C HEXKETATETBHON PACTHTENHHOCTBIO.

25.2. Knaccudukanus 4ype3BbIYalHbIX CUTyalHil

CyIecTBYIOT pa3iMyHble Kiaccu(PuKaluu dYpe3BbUAWHBIX cUTyanui. Hambonee wacTto 3a OCHOBaHHE
Kiaccu(ukauuu BbIOMPAIOT XapaKTep BO3HUKHOBEHHUS (T€HE3WC) 4dpe3BbluaiiHOM cutyaruu. OueHb YacTo
Yype3BhlYaiiHbIE CHUTYallUM XapaKTepU3YIOTCS B OTHOLIEHHMM UX MpeJHaMepeHHocTH. llpu Takom
MOJIXOA€ BCSA COBOKYITHOCTh pacCMaTpUBaeMbIX CUTyalldil pacmajaeTcs Ha JBa OOJBIIMX THUIMA:
npeoHamepenHvle U HenpeoHamepeHHble Ype3Bblualinble cutyanuu. [Ipoucxoxaenue ype3BpluailHOW CUTYyaIK
MOXKET TaKK€ paccMaTpuUBaTbCd B OTHOUIEHMM €€ ecTecTBeHHocTu. llpu 3rom mnoaxonme Bce
ype3BblYAliHbIE CUTYyallMM TOAPA3ACNSAIOTCSs Ha TPU THUMA: UCKYCCMBEHHO20 HNPOUCXONHCOEHUS, Ul
anmponozernvle (BKIIOUAsi TEXHOTCHHBIE), ecmecmeenHo2o (IPUPOJHBIE) U CMEUAHHO20 NPOUCXOHCOCHUS, UL
npupoono-anmponoceHusle. B tabn. 25.2 mpeacTaBiIeHbl THUIBI YPE3BBIYANHBIX CHUTyalui. B ocHoBaHue ux
KJ1acCU(hMKALIMU TTOJI0KEHBI TaKUe MPU3HAKH, KaK MPETHAMEPEHHOCTh U €CTECTBEHHOCTb.

[Tpu knaccudukanyuy 1Mo MPU3HAKY IPETHAMEPEHHOCTb» BCS COBOKYIHOCTH pacCMaTPUBAEMbIX CUTYalUd
pacmagaercs Ha JBa OOJNBIIMX THIA: MpEeJHAMEPEHHbIE W HENpeJIHAMEpeHHbIE Ype3BblYaiiHble cuTyanuu. B
MEepBBI M3 Ha3BaHHBIX THUIIOB BXOJST COLUAIBHO-MOJIUTUYECKHE KOH(IIMKTHI, a B MOCIEIHUNA — TpU Kjacca
Ype3BbIUAHBIX CUTyalMil (CTUXHUUHBIE O€ICTBHSA, TEXHOTCHHBIE (TEXHOJIOTUYECKHE) KaTacTpopsl H
«KOMOWHHPOBaHHBIE» YPE3BbIUANHBIC CUTYAIINN).

Ecnu 3a ocHOBY kiaccudukanuu 6epercs MpU3HAK «ECTECTBEHHOCTH», TO aHTPOIIOTE€HHbIE Ype3BblYaiiHbIe
CUTYyaIlM{ BKJIIOYAIOT B c€0s1 CONMANTBHO-TTOIUTHYECKUE KOH(IMKTHI M TEXHOTCHHBIE KaTacTPO(bl, BTOPOH THII
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BaxkHast xapakTepuCTHKa 4Ype3BBIYAWHBIX CHUTyalud — TeMrbl uX (opmupoBanus (passurus). [lo

v

v

U IIPUYWHBI BO3HUKHOBCHHUS YPC3BBIYAMHOM CHUTyallUM 100 €€

1)

MPOJOJKUTENFHOCTH (OT HEMOCPEICTBEHHO

CUTyallud MOKHO pa3ACIMTb Ha  «B3PBIBHBIC» U  «IIJIABHBICY.
HWHBIX CUTyalllur IIEPBOTO THUIIA COCTABJIIACT OT HCCKOJBKHUX CCKYHI 10

TOYKH) BCE

[TponomKUTETLHOCTD Pa3BUTHUS YpE3BbIYA

KYyJIbMHWHAIMOHHOU

v

v

HECKOJIbKUX 4YacoB. [IpuMepoM TakuX 3KCTpEMajbHBIX CHTyallud MOTYT CIIy>)KUTh CTUXUHHBIC OCICTBUS U

HEKOTOPBIE BUJIBI TEXHOTEHHBIX KaTtacTpod (aBapuu Ha kpynHbIXx ADC, TOC, razo- u HepTenpoBogax, a TAaKKe

Ha XUMUYECKUX MPEANPUATHIX).

HWHBIX CI/ITyaI_[I/Iﬁ BTOpPOI'O THUIIA MOXET UCHUCIIATBCA HECKOJIBKNMUA

v

[TpoaomKUTENTEHOCTD PA3BUTHSI UPE3BbIYA
necsatuneTusiMu. Takasi cuTyaiust Bo3Hukia B 1978 r. B paitione kanana JlaB (r. Huarapa-®omne, CIIIA). C 1942

no 1953 rr. ¢unman usBecTHo HedTexumMudeckod kopropammu «OxcuaeHTan lleTponeym» MNpou3BOIUIT
3aXOpOHEHHME OMACHBIX OTXOJI0B, COAEpXkAIIMUX TUOKCUH U emie npuMmepHo 200 simoBuThiX BemiecTB. Cryctd

YeTBepTh BeKa OHU MPOCOUYMINCH HA MOBEPXHOCTb, MOMAIX B BOAOIMPOBOAHYIO CETh U CO3AANU CEPbE3HYIO
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yrpo3y 370pOBbI0 M JKu3HU Hacenenusa. | asrycra 1978 r. mpesupent CLHA . Kaprep o0bsiBuI
«HALMOHAJIbHYIO YPE3BbIYAHYIO CUTYAIINIO» — HACEJIEHHE ropojia ObLIO 3BaKyHPOBAHO.

[lo macmraby pacnpocTpaHEHHS  Upe3BblYAHbIE CHTyallud KIAaCCU(DUIUPYIOT Ha:
JIOKaJabHbIE (OOBEKTHBIC), MECTHBIC, PETHOHAIbHBIC, HAllMOHAIbHBIE U TyOOanbHBIC. B moHsaTHe MacmiTaba
pacnpocTpaHeHHsI BXOJIAT HE TOJBKO pa3Mepbl TEPPUTOPHUU, HA KOTOPOIl BO3HMKIIA Ype3BbIUaiiHAas CUTYalus,
HO U €€ KOCBEHHblEe TMOCHEACTBUS (HAapyllIEHUE CBSI3UM, CHUCTEM BOJOCHAOXKEHUS U BOJOOTBEICHUS,
HE00XOIMMOCTh PEMOHTA MM Pa300pKU MOBPEKICHHBIX 3AaHUN U COOPY>KEHUH U Jp.), @ TAKXKE TSHKECTh 3TUX
MOCNIEACTBUM, KOTOPYIO OLIGHHBAIOT IO 3aTpare CWJI M PECypcoB, MPHUBICUEHHBIX MJS JIMKBUIALUU
YPE3BBIYANHBIX CUTYALIUM.

Jlokanvuble 4Ype3BblUAHBIE CUTYallUd BO3HUKAIOT HAa OTAENBHBIX OOBEKTaX HApOJHOTO XO35AHCTBA
(mpeanpusATUAX, TPOMBIIIJICHHBIX OYHCTHBIX COOPYXKCHHSIX, CKJIalaXx W XpaHwmmax u ap.). IlocnemctBus
Ype3BhIYAHBIX CUTYAIMi Ha 3TUX 00BEKTaX YCTPaHAIOTCS COOCTBEHHBIMH CHJIAMU U 32 CUET CBOUX PECYpPCOB.

K mecmuuim upe3BbIYaliHBIM CUTYAIMSIM OTHOCST TaKHe, KOTOPhIe BO3HUKIIM B HACEJIEHHOM IIYHKTE, TOpPO/IE,
B OJIHOM WJIM HECKOJIbKUX pailloHax, a TakKe B Mpejeax 00JacTH. Y CTpaHeHHE X MOCIEICTBUN IPOU3BOIUTCS
C TIPUBJICYCHHUEM PECYPCOB O0JIACTH.

Pecuonanvnvlie uype3BblUaliHble CUTyallMM 3aHUMAlOT TEPPUTOPUIO  HECKOJIbKUX obOyactedl  wuiu
HKOHOMHUECKOTO pailoHa; HayuOHAIbHble — OXBATBHIBAIOT TEPPUTOPHIO HECKOIBKHX 3KOHOMUYECKHX PaiOHOB,
HO HE BBIXOJSAT 3a MpeAeNbl TOCYIapCTBa; 2100albHble YpPEe3BbIYaliHbIe CUTYallMH PaclpOCTPAHSIOTCA U Ha
npyrue rocyaapctBa. COOTBETCTBEHHO YCTPaHEHHE MEPEUUCIICHHBIX TOCIEACTBUN OCYIIECTBIISETCS 3a CUET
cyobekToB Poccuiickoit ®enepanuu, rocygapcTBa B IIEJIOM WM  MEXKIYHApOJIHOTO coodmecTBa (Tpu
rJI00ATBHBIX YPE3BBIYAMHBIX CUTYAIINSX ).

JlokanpHas ype3BblUaiiHAs CUTYalUsl IPU U3BECTHBIX YCIOBUSIX BIIOJIHE MOXKET MIEPEPACTH B PETHOHATIBHYIO,
HAIIMOHAJBPHYI0 WK Ti00anbHy0. [Ipy 3TOM BaKHO yCTaHOBUTH KOHKPETHBIA THUIT KPUTEPHUS WM HapaMmerp,
COTJIaCHO KOTOPOMY BO3HHKIIIasi 0OCTaHOBKA OTHOCUTCS K TOMY WJIM MHOMY THUITy YpEe3BbIYaiiHOM CUTYyaIIUH.

B kauecTBe mMpHMEpOB PAacCMOTPHUM JIB€ CaMble KPYIIHBIE TEXHOT€HHBIE KaTacTpO(bl 32 BCIO MHUPOBYIO
HCTOPUIO PA3BUTHS SHEPTETUKH U TPOMBIIIJICHHOCTH.

Kpynneiimas sinepHas aBapust npousonnia 26 amnpens 1986 r. B UepHnoObuie Ha YkpauHe. B pesynbrare
MOCJIEZIOBATEIbHBIX OUIMOOK, JAOMYIIEHHBIX ONEpaTopaMH SIEPHOr0 PeakTopa, B HEM Hayajl HaKaIluIMBaTbCs
BOJAAHOM map. OH pearupoBaji ¢ HaXOASIIUMCS B PEaKTOpE TrOpsYMM IUPKOHHEM U 00pa30BBIBAJICS BOJOPO/IL.
JlaBneHue BoAOpOJa B aKTUBHOI 30HE peakTopa HapacTajo, YTO MPHUBEJIO B KOHEUHOM UTOTe K Pa3pyIICHUIO
BEepXHEH dacTu peaktopa. [Ipm CONPHUKOCHOBEHHMH C BO3AYXOM Tra3000pa3Hasi CMecCh B30pBalach U OT
BO3HUKILETO TUIAMEHHU 3aropesics rpaUToBbIM 3aMeTuTeNb. ITOT 3aMeITUTENb IPOAO0Ka TOPETh HECKOJIBKO
nHel. PaavoakTHBHBIE BEIIECTBAa, HAXOJIIMECS B peakTope, momamd B arMochepy u obOpasoBaiu
paamoakTUBHOE 00mako. Pa3smepsl atoro obmaka coctaBisiu 30 kM B mupuHy U npuommsutensHo 100 kM B
miHy. PacnpocTpaHuBIINCH 3aTeM Ha OOJIBIIIOE PACCTOSHHE, 3TO 00JIAKO BBI3BAJIO PAAMOAKTHBHOE 3apa’keHHE
MECTHOCTH. 30Ha CYIIECTBEHHOTO 3arpsi3HEHUsI MECTHOCTH (C YpPOBHEM 3arpsisHEHHs Oosiee 5 Mp/4) cocTaBuia
oko1o 3000 km>. HecKombKO MHECSTKOB UEIOBEK INOrMOIO B pesyibrare apBapud. OTMEUCHBI TaKKe
MHOTOUYHCJICHHBIE Ciydaud 3a0oyieBaHus JydeBoi Oose3Hbro. Cpimie 100 000 yenoBek, MpoKUBaBIINE B
panuyce 30 KM OT peakTopa, IPUIILIIOCh 3BAKYHPOBATh BCKOPE MOCIIE aBAPHH.

Kpynneiimas xumudeckas aBapusl NMPOU30LLUIa Ha 3aBOJE MO WM3TOTOBJICHHUIO MECTUIUAOB B . bxomaie
(Mumust) 2 nexabps 1984 r. Dtot 3aBoj — nouepHee npeanpuaTue amepukanckoi Gpupmsl «Ounon Kapbam —
npom3Boami nectunu ceBuH (Co)H;OOCNHCH3). [Ipu ero mpou3BoACTBE HCIOIB30BAIIOCH TPOMEKYTOUHOE
STOBUTOE COCTUHEHHUE (TOTYNPOIYKT) — METUIIM30LIMAHAT.

B pesynbrare TeXHHWYECKOM HEUCHPABHOCTH (MOJIOMKHU MPEIOXPAaHUTENBLHOTO KIaraHa) OIHOr0 U3
pe3epByapoB, B KOTOPOM XPaHUJICS METHIIM30IMAHAT, €T SIIOBUTHIE Maphl Mmonajiu B atMocdepy. [1o onenkam,
B BO3/yX IOMNAajI0 MPUOIU3UTEILHO 3 T ra3a, OT BO3AeHCTBUA KOTOporo Oosee 2500 yenoBek morudiu, a oduee
YHCIIO0 MOPaKEHHBIX OTPABIIAIONINM BEIIECTBOM, KOTOPHIM ObUIa OKa3zaHa MEIHMIIMHCKAs MOMOIIb, TOCTUTIIO
90000.

OTH TeXHOTeHHBIE KaTacTpodsl B bxonane u YepHOObUIE MO TEXHUKO-3KOHOMUYECKOMY KPHUTEPHIO MOKHO
OTHECTU K JIOKAJbHOW YpPE3BBIYAMHOW CUTYallMH, IO SKOHOMUYECKOMY — K HAI[MOHAJIBHOM, a MO COLMAJIbHO-
MOJUTUYECKOMY, HMMes B BHUAY MEXKIYHApOAHBIM pE30HAHC, a TakXKe IO COLMAIbHO-3KOJIOTHYECKOMY
(kpynHe#mme katacTpodbl 3a BCIO MHPOBYKO HCTOPHIO HHAYCTPUH W DHEPreTHKH) — K TI100aabHOM
Ype3BbIYATHON CUTYAIINH.

[IpencraBnennpie B Tabn. 25.2 «npoune TEXHOTEHHBIE KaTacTpo(db» B OTEYECTBEHHOH JHMTEpaType 4acTo
HA3BIBAIOT YKOJIOTMYECKHUMHU.
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B 3akone P® 00 okpyxkammeld cpeie HCIOIb3YeTCs TEPMUH KaTaCTPOPUIECKOW IKOJIOTUICCKOM
O0OCTaHOBKM B PErMOHE, IMOJ KOTOPbIM IOHHMMAIOT BBICIIYIO CTENEHb IKOJOTMYECKOro HeOJIaromojaydusi B
KaKOM-JTM0O peruoHe CTpaHbl. PErMoH, B KOTOPOM CIOXHWIIACh KaTaCTpoduiecKas SKOJIOrHUecKas CUTyalus, B
COOTBETCTBUM C YKa3aHHBIM 3aKOHOM HOCHUT Ha3BaHHE 30HbBI HIKOJIOTMUYECKOTO OEICTBUA. 30Hbl IKONO2UUECKO20
bedcmeus — 3TO ydacTku teppuropun Poccuiickoit denepanuu, riae B pe3yiabTaTe X03WCTBEHHOW WM WHOM
JEATEIbHOCTH MPOUCXOIAT YCTOMYMBBIE OTPUILATENIBHBIE W3MEHEHUs B OKpYXarolled NPUPOJHOM cpene,
YIpOXKAOIIME 300POBBI0 HACEJICHUS, COCTOSHHUIO €E€CTECTBEHHBIX JKOJIOTMYECKUX CHUCTEM, T'€HETUYECKUX
(hoHIOB pacTeHUH U >KUBOTHBIX. B 30HE HKOJIOTMYECKOro OEICTBUS OKpY’Karolash MNpHUpOJIHas cpenaa
npeTepreBacT TIyOOKHe HeoOpaTUMble HW3MEHEHHWs, HAONIOJAeTCsl CYIIECTBEHHOE YXYIIICHHE 3I0POBbS
HACEJICHHUs, YBEJIMUUBAETCS 00111asi U I€TCKast CMEPTHOCTb.

25.3. IlpyMHBI M CTAIMH TEXHOT€HHBIX KaTacTpod

Bo3HukHOBeHHE 110001 YpEe3BBIYAHON CHTYallud, B TOM YHCJI€ M TEXHOTC€HHOM KaTacTpO(dbl, BEI3BIBACTCS
COYETaHUEM JACUCTBUI OOBEKTHBHBIX M CYOBEKTHBHBIX (PAKTOPOB, CO3/JAIOLIMX NPUUUHHBINA Psii COOBITHIA.
HenocpenacTBeHHbIMU MPUYMHAMU TEXHOT€HHBIX KaTacTpod MOTyT OBbITh BHEIIHME [0 OTHOUICHHIO K
WH)XEHEPHOM cHuCTeMe BO3ACUCTBUS (CTHUXUITHBIE O€ACTBUS, BOGHHO-AUBEPCHOHHBIE aKIIMU U T.1.), YCIOBUS H
OOCTOSITENTLCTBA, CBSI3AHHBIE HEMOCPEICTBEHHO C JaHHOM CHCTeMOH, B TOM YHCJIE€ TEXHHUYECKHE
HEHCIIPaBHOCTH, a TaKKe uYelloBeueckue omuoOku. IlocneqHuM, CcOriaacHO CTaTUCTHKE W MHEHMIO
CHEIMAICTOB, NPUHAMJICKHUT TJaBHAs pOJb B BO3HUKHOBEHUM TEXHOTE€HHbIX KaTacTpod. Ilo onenke
HKCHEPTOB, YeJOBEYECKHE OIMOKM oO0ycnoBnmuBaoT 45% oskcTpemanbHbix cutyauuii Ha ADC, 60%
aBuakaractpo¢ u 80% karactpod Ha Mope.

[Iponiecc pa3BUTHS Ype3BbIUANHBIX CUTYyalMil (B TOM YHCIIE W TEXHOTCHHBIX KaTacTpod) LenecoodpazHo
pasfeNuTh Ha TPU CTAJAMU: 3apOXKIEHUS, KyJIbMUHAIMOHHYIO W 3aryXaHus. [IpuHATO cunmTaTh, 4TO BO BCEX
TUIAX DJKCTPEMAJbHOW CHUTyallud pPACCMOTPEHHBbIE CTaJMM MNPUCYTCTBYIOT Bcerga. B uHOM ciyudae B
COOTBETCTBUM C TPUHATHIM OMNPEICICHUEM M KPUTEPHUSIMH CHUTYallUI0 HeNb3s KBaJU(UIMPOBATH Kak
YpE3BBIYANHYIO.

Ha mepBoii craguu pa3BUTHs YpE3BBIUAWHON CHUTYyaIluU CKJIAIBIBAIOTCS YCJIOBHUS MPEANOCHUIKH OyIyIiei
TEXHOTEHHON KaTacTpo(bl: HAKAITMBAIOTCSI MHOTOYMCIICHHBIE TEXHHYECKHE HEUCIPABHOCTH; HAOIIONAIOTCS
cobon B paboTe 00OpyAOBaHHS; TMEPCOHAT, OOCITYXKMBAIOIIUMA €ro, JOMyCKaeT ONIMOKW; IPOUCXOMIT HE
BBIXOJSINKE 3a Tpenenbl 00bekTa HekaracTpoduueckue (JOKambHBIC) aBapuH, T.€. HAPAcTaeT TEXHUYECKHA
puck. IIpogoKUTENbHOCTh ATOM CTAaIUM OLIEHUTH TPYAHO. JlJIsI «B3pPBIBHBIX» YpPE3BBIYAMHBIX CHUTyaI[UH
(xatactpodsl B bxomane u UepHOObIIE) 3TH CTaJIuU MOTYT M3MEPATHCSA CyTKAMU WIHM Jlake Mecsuamu. Y
«TUTaBHBIX» TEXHOTEHHBIX KaTacTpod (Hampumep, SKCTpeMalibHas cuTyamusi B paiioHe o3epa Jla B CIIIA)
MPOIOKUTENILHOCTh YKAa3aHHOM CTaIUU U3MEPSIETCS TOAaMu WIH JIECATUIICTUSMH.

PaccmoTpuM B kKauecTBe MpHUMeEpa CTAIUIO 3apOKACHHS KatacTpodbl, TPOU3OIIEAIICH B HOUb ¢ 3-To Ha 4
utonst 1989 r. B Pecnybnuke bamkoprocran. B Ty Houb Ha ydactke 1431 kM mpoaykTompoBoja 3amajaHas
Cubups — Ypan — [ToBomKbe 10 Mepekayuke JITKUX yTIIEBOJ0POI0B MPOU3OIIEIT pa3phiB TpyOs! quameTpom 720
MM C UCTEUYEHHUEM CHKMKEHHOI'O IPOAYKTA, KOTOPOE MPOI0JIKAIOCH PUMEPHO 2,5 Yaca (BBITEKIO nopsaka 11
000 T mpoxykTa). OT MecTa pa3pbiBa A0 KEIE3HOIOPOKHOTO IMOJOTHA paccTossHue coctaBisuio 300— 500 wm.
IIpy npoXo’KIE€HUU MO KEJIE3HOJOPOKHOM JIMHUMU JABYX IOE€3/10B, CIIEJOBABIIMX HABCTpEdy ApPYr IpYry, OT
CIIy4ailHOM MCKpPBI MPOU30IIIEI B3PhIB CMECH NAPOB MPOJYKTa C BO3AYXOM, BBI3BABIIHMI KPYIIEHUE MOE3/10B. B
pe3ysbTaTe 3TOM TeXHOTeHHOU KaTtacTpodbl 573 yenoBeka moru6dau, 693 ObLIN paHEHBI.

[Ipeanocelaku 3apokIeHus 3ToW KartacTpodsl Hadmoaammch B nepuoa ¢ 1985 mo 1989 rr. 3a sto Bpems
MPOU30LLI0 9 aBapUIMHBIX OTKA30B IO PA3IMYHBIM MpudrHaM. OKOJIO BYX JIET HE OBLJIO 3JEKTPOXUMHUYECKOM
3alUThl MPOIYKTONPOBOJA, B pPE3yJbTaTe YEro Ha OTIENbHBIX €ro y4acTKaxX IMPOM30ILIA MOBEPXHOCTHAS
KOppo3us Ha rIyOuHy 3—4 MM, a B OTJCJIBHBIX CITydasx U CKBO3Has. KOeCHBIN ¥ TYCEHUYHBIH TPAHCIOPT MPH
nepeesze yepe3 TpyoonpoBoa HAHOCHII €My MHOTOKpaTHbIE MOBpexaeHus. CyIliecTBOBAIM U IpyrUe MPUUYHHBI,
NpPUBEIINE K BOSHUKHOBEHHIO JAHHOM TEXHOT€HHON KaTacTpOQBI.

KynbmuHanmonHas ctaaus TEXHOTE€HHOM KaTacTpo(bl HauWHAeTCsl C BhIOpOca BELIECTBA WJIM SHEPTUU B
OKpYXalolyto cpeay (BO3HMKHOBEHHE TIOKapa, B3pbIBa, BEIOpOC B aTMmocdepy SIOBUTBHIX BEIIECTB,
paspyllieHue IUIOTUHBI) U 3aKaHYMBAETCS MEPEeKphITHEM (OrpaHHYeHHEeM) HCTOYHHMKAa OMACHOCTH. B ciyuae
YepHOOBLUTLCKON aBapuH MPOAOKUTEIBHOCTh KyJIbMHUHAIIMOHHONW CTaauM cocTaBiisiia 15 aHeil (¢ 26 ampens
no 10 mas 1986 1.).
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Craaus 3aTyxaHHS TEXHOJOTHYECKOW KaTacTpO]bl XPOHOJOTHUECKH OXBATHIBAET 1epuo0d OT TEPEKPHITHS
(orpaHnyeHus) UCTOYHUKA OMACHOCTU —,JIOKAJIM3AlMKU YPE3BbIYAHONW CUTyalluu J10 MOJIHOM JIMKBHJALUU €€
NPSIMBIX M KOCBEHHBIX MNOCIEACTBUI. [IpoNOIKUTENBHOCTh 3TOM CTaguM HM3MEPSETCS IoJaMd M MHOTMMH
JECATUIICTUSIMU.

Oco0eHHO TSKENbl U TPOAODKUTEIbHBI MEAMIIMHCKHE TMOCIeACTBUS aBapuu Ha YepHoObuibckoit ADC.
[TepBBIM MEAMITMHCKUM COOBITHEM ITOCJIE TOM aBapuu Obliia ocTpas jdydeBasi 0osie3Hb. M3 134 3aboneBmux B
nepBbie 3 Mecsla 1Mociie aBapuu yMmepiu 28 uenoBek, Toraa kak 3a 40 net no aBapuu B ObiBieM CCCP Ob110
3aperucTpupoBaHo okosio 500 cirydaeB OCTpOH JIydeBOi O0JIE3HU € JIETATBHBIM HCXOJIOM BCETO B 43 Cityvasx.

BropsiM IpamaTHuecKuM MOCIIEICTBUEM aBAPUU SABUIIOCH PE3KOE YBEIMUYEHUE PaKa NIUTOBUIHON JKEJIE3bI Y
JIETEeH, 3aperucCTpUPOBAHHOE B HEKOTOPBIX oOyacTsax benopyccum m YkpauHnsl, a Takke B bpsHCKo# obmactu
Poccun. MakcuManbHOe KOJMYECTBO OOJBHBIX BBISIBICHO B pailoOHaX HaWOOJNBIIETO 3arps3HEHHS
PaAMOHYKIHIaMHU.

B nHU aBapuu B OKpyXaroIlyro cpeay ObLTH BBHIOPOIIEHBI PAJHOHYKIUABI ¢ 00IIeH aKTUBHOCTBIO 0KOJI0 50
MJIH KIopH. B mouBy nomnanu B 0CHOBHOM 11e3uii-137 ¢ mepuogom nonypacnana 30 net, crpoHuuid-90 — 28 ner,
WIyToHU-239 — 24 065 net u miyrtonuii-241 — 14 ner. M3oton miuyTtoHuii-241 no akTUBHOCTH ITPEBBILLIAET
mryToHnii-239. Ilnytonuii-241 B pe3ynbTate pagroaKTUBHBIX IMpEBpalleHUil mpeodpasyercs B ameprinu-241
(ampda-u3nmyyaTens), Mepuoa Morypacnaaa koroporo coctasisieT 485 net. [locneauuii u3oTomn npeodpasyercs
B HeNTyHHI-239, sBnstomuiics anbda-uszydareneM ¢ nepuojaom moiypacnanga 2 140 000 sner (mpakTHYECKH
BeUHbIN anbda-uznydarens). Beaenctsue atoro yepes 20 set mocne YepHoObuTbcKOM KaTacTpodsl (k 2006 r.)
KOJIMYECTBO aibda-u3iaydyareneil B IMOouBe yBelIMYUTCS BABoe. [locie 3Toro ypoBeHb paauanuu OyJeT
NOBBIIIATHCS elle B TeueHue 40 jer, ocTaBasch 3aTEM yXKe IOCTOSHHBIM Ha ThicsiueneTus. [Ipu nonaganuu B
OpraHM3M YEeJIOBEKa WJIM >KMBOTHBIX YKAa3aHHBIX BBILIE PAJMOAKTUBHBIX HM30TONOB MPOUCXOIUT BHYTPEHHEE
oOJlyueHHEe TKaHEH, YTO TIOBBIIIACT PHCK TMOSBICHUS M pPa3BUTHA 3JI0OKaYECTBEHHBIX omyxoieil. Ilo
COBpeMeHHBIM oreHKkaMm, 3a S50 ner YepHoObuth J00aBUT a0 15 TBHIC. CMEpPTEl OT OHKOJIOTHYECKUX
3a00JIeBaHUH.

Becbma murenpHa cTaaus 3aTyXaHUsS MpH KaTacTpodax Ha XUMUYECKUX MPEANPUATUSAX, YTO JAOKA3bIBAET
npuMmep bxomana, rae mroaM NMpoao/DKarOT yMHUpaTh /10 CHX IOp; a TAaKyKe IPH 3arpsA3HEHUU OKpYyXKaroulleu
Cpelibl TOKCUYHBIMU BEIIECTBAMHU.

25.4. YceToi4nBOCTh padoThl 00bEKTOB HAPOJIHOI0 X0351iICTBA B YPe3BbIYANHBIX CHTYAIIUSIX

YceToiunBOCTh pabOThl OOBEKTOB HAPOTHOTO XO3SMCTBA B UPE3BBIYAWHBIX CUTYAIUSAX OMPENEIACTCS UX
CIIOCOOHOCTBIO  BBITIOJIHATH CBOM (YHKIMHM B OTHUX YCIOBHSX, a TaKXke MPUCTOCOOICHHOCTRIO K
BOCCTAaHOBJICHMIO B Cjyyae IIOBpeXAeHUA. B yclIoBHSX 4Ype3BbIYANHBIX CHUTyalluil MPOMBIIUICHHBIE
MPEANPUATHS JODKHBI COXPAHITH CIOCOOHOCTH BBHIMTYCKAaTh MPOAYKIIHIO, @ TPAHCIIOPT, CPEJICTBA CBS3U, TUHUH
JNIeKTporepeady M MpPOYME aHAIOTMYHBIE OOBEKTHl, HE MPOU3BOJSAIINE MaTepUalbHbE IEHHOCTH, —
o0ecrneunBaTh HOPMAaTLHOE BHITIOJTHEHUE CBOUX 3a/1a4.

Jnst Toro 4to0bl OOBEKT COXPAaHWJI YCTOMYMBOCTh B YCJIOBHSIX UYPE3BBIYAWHBIX CHUTYallUd, MPOBOMIST
KOMIIJIEKC MHXKEHEPHO-TEXHUYECKHUX, OPTaHU3aIMOHHBIX U JAPYTHX MEPONPUSTUHN, HAMPABICHHBIX Ha 3allUTY
nepcoHana OT BO3ACMCTBUSI OMACHBIX U BPEIHBIX (DAKTOPOB, BOZHUKAIOIIUX MPHU PA3BUTUU UYPE3BbIUANHOM
CUTyallid, a TakKKe HACEJICHUs, NPOXXKHUBAIOMIero BOMM3M oOBekTa. HeoOXoaummo y4YecTh BO3MOXKHOCTH
BTOPUYHOTO 00pa30BaHuUsl TOKCHUHBIX, TIOKAPOOIMACHBIX, B3PHIBOONACHBIX CUCTEM U JIp.

Kpome Toro, mpoBoaMTCsS aHanW3 ySI3BUMOCTH OOBEKTa M €ro JJIEMEHTOB B YCIOBHUSX YpE3BbIYAHBIX
cutyauuil. Pa3zpabaThiBatoTCsl MEPONPUSATHS MO TOBBIIICHUIO YCTOWYMBOCTH OOBEKTAa M €ro MOATOTOBKE B
ClIy4yae MOBPEXKJICHUS K BOCCTAHOBJICHHUIO.

C uenbio 3amMThl pabOTAIONIMX HA TeX MNPEANpPUATUSAX, IJI€ B MPOLECCe MPOU3BOJACTBA HCHOIB3YIOT
B3pPBIBOOIIACHBIC, TOKCUYHBIE M PAJUOAKTHBHBIC BEIIECTBA, CTPOSAT YOEKHUINA, a TaKke pa3padaThIBalOT
cHenuanbHblil rpaduk padoThl MepcoHajda B YCIOBHSX 3apa’keHUs BPEIHBIMU BemiecTBaMH. JlooKHA OBITH
MOATOTOBJICHA CHCTEMa OTIOBEIIECHUS TIEPCOHANIA U HACEICHHUS, IPOKUBAIOIIETO BOIM3U 00BEKTa, O BOSHUKIIICH
Ha HEM 4pe3BbIYaiiHOM cutyanuu. [lepcoHan oObeKkTa M0KEeH OBITh 00YYEH BBIMOTHEHUIO KOHKPETHBIX padboT
10 JTMKBUJALNUH MOCIICICTBUI YPE3BBIUANHBIX CUTYALIMN B 0Yare nopakKeHUsI.

Ha ycroitunBocTh paboThl 00BEKTa B YCIOBUSAX UPE3BBIYANHBIX CUTYAIIMH OKA3bIBAIOT BIMSHUE CIIEAYIOITHE
(akTopbl: palioH pacMoNIOKEeHHUs OOBEKTa; BHYTPEHHSS IUIAaHUPOBKA U 3aCTpOWKa TEPpPUTOpUU OOBEKTa;
XapaKTEPUCTHUKA TEXHOJIOTHYECKOTO TMpoliecca (UCIOIb3yeMbIe BEIIECTBa, YHEPTreTUYECKUE XapaKTEPUCTUKU
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000pyI0BaHUs, €ro M0XKapo- U B3PbIBOOIIACHOCTD U JIp.); HaJIE)KHOCTh CUCTEMBI YIIPABJIECHUS IPOU3BOJCTBOM U
psn ap.

Pajlion pacnmonoxeHus 00BbEKTAa OIpeIeNseT BEIUUMHY, a TAKKE BEPOSITHOCTh BO3JICHCTBUA
nopaxaromux (HakTopoB MPUPOIHOTO MPOUCXOKICHUS (3EMIICTPSICEHUS, HABOJHEHUS, YparaHbl, OMOJI3HU U
npou.). BaxxHoe 3HaueHne umeer qy0iMpoBaHHE TPAHCIIOPTHBIX MyTeH U CUCTEM dHeprocHadxenus. Tak, ecnu
MPEeANpUsITHE PACIOJIOKEHO BOJM3M CYJOXOIHOM pEeKH, B Cllydyae pa3pyLIeHHUs >KeJe3HOAOPOKHBIX WIH
TPyOONPOBOJHBIX MarucTpajieil MOABO3 ChIPbS WJIM BBIBO3 TOTOBOW MPOIYKIIMH MOXKET OCYIIECTBISATHCS
BOAHBIM TpaHCHOPTOM. CylIECTBEHHOE BIMSHUE HA MOCIEACTBUS YPE3BbIYANHBIX CUTYallM MOTYT OKa3bIBaTh
METEOPOJIOTHYECKUE YCIOBHS palioHa (KOJIMYECTBO BBINAJAOLIMX OCAJKOB, HAIPaBIEHHUE TI'OCIOACTBYIOLIUX
BETPOB, MUHUMAJIbHBIE 1 MAKCHUMaJIbHbIE TEMIIEPATyPbl BO3AyXa, pesibe) MECTHOCTH).

BHyTpeHHSIs IIaHUPOBKA U TUIOTHOCTH 3aCTPOUKU TEPPUTOPUHU O0BEKTA OKA3bIBAIOT 3HAYUTEIBHOE BIUSHUE
Ha BEpOSTHOCTh PACIpPOCTPAHEHHs IOXKapa, HA pa3pylLIeHUs, KOTOpPbIE MOYKET BbI3BaTh YyJapHas BOJHA,
oOpasyroliascs Ipy B3pbIBE, HA pa3Mephl oyara MopaxeHus Mpu BHIOPOCE B OKPYKAIOLIYIO CPELy TOKCUUYHBIX
BemecTB W Jp. B kadectBe mpumepa B Tabn. 25.3 mokazaHa BEpPOSTHOCTh PACHpOCTpaHEHHUs IOXKapa B
3aBUCHUMOCTH OT PACCTOSIHUS MEKIY 3/1aHUSMHU.

Taonuua 25.3. BepoSTHOCTb pacHpOCTPAHEHHS MOXKApa

Paccmosnnue mexcdy 3da-~

RUAMU, M 0 5 10 15 20 30 40 50 70 90
Beposmuocms pacnpocmpa- .
Henus noxcapa, % 10 87 66 47 27 23 9 3 2 0

HeoOxoaumo yuuThIBaTh U X apaKTeE€p 3acCTp O M KU, OKpyKaromiei o0bekT. Tak, Haau4re BOJIU3U
JAHHOTO OOBEKTa OMACHBIX MPEANPUSNTHH, B YACTHOCTH XHMHYECKUX, MOXKET B 3HAUYUTEIHHOW CTETICHH
yCYTryOUTh TIOCTIEACTBYS BOSHUKIIEH HA 0OBEKTE YpE3BhIYAHHON CUTYAIIHH.

Cnenyer moapoOHO W3yuuTh cmeNUuPUKY TEXHOIOTHYECKOro TmpoIlecca, OICHUTh
BO3MOKHOCTh B3pbhIBa O00OpYyJOBaHHS (HAampuMep, COCYJOB, padOTAIOIMIMX TOJ JIaBICHUEM), OCHOBHBIE
MPUYMHBI BOSHUKHOBEHUS TTOKaPOB, KOJTUYECTBO UCIOIB3YEMBIX B MPOIECCE CHILHOICHCTBYIOMINX, SIJOBUTHIX
U palMOaKTUBHBIX BellecTB. [[y1si MOBBIIIEHUSsT yCTOMYMBOCTH 00BEKTA B UPE3BBIYANHON CUTYalIMU HEOOXOIUMO
pPaccMOTPETh BO3MOXKHOCTh W3MEHEHHUS TEXHOJOTHH, CHIKCHHSI MOIIHOCTH TPOU3BOJACTBA, a TaKKE €ro
MEePEKITIOUEHNs Ha TPOU3BOJICTBO Apyrou mpoaykiuu. HeoOxomumMo pa3paboTaTh Takke CmocoO OBICTpoN U
Oe3aBapHifHON OCTAaHOBKHM MPOU3BOJCTBA B UPE3BbIUAHHBIX CUTYAIUSX.

PaccMoTpuM Temeph IMyTH MOBBIMIEHUS YCTONYMBOCTH (GYHKIIMOHUPOBAHMS HauOojiee Ba)KHBIX BHUJIOB
TEXHUUYECKUX CHCTEM U OOBEKTOB.

Cucmemul 8000cHabICeHUss TIPEICTABISIOT COOON KPYIHBIM KOMIUICKC 3/TaHUNA U COOPYKEHUH, YIaIeHHBIX
JpyT OT Jpyra Ha 3HAYUTENbHBIC pacCTOsiHUS. [Ipu upe3BhIUAHHBIX CUTYalHSX, KaK MPABHUIIO, BCE DJIEMEHTHI
9TOW CHCTEeMBbl HE MOTYT OBbIThb BBIBEJEHBI U3 CTPOS OJHOBpeMeHHO. [Ipu MpoeKTHpOBaHUHM CHUCTEMBI
BOJIOCHA0XKEHHUST HEOOXO0IMMO TPEyCMOTPETh MEPHI UX 3aIIUTHI B YPE3BBIYANHBIX cUTyaIusX. OTBETCTBEHHBIC
3JIEMEHTBI CUCTEMBI BOJIOCHA0XKEHUS 11eJIeCO00pa3HO pa3MenaTh HUKE NOBEPXHOCTH 3€MJIM, UTO MOBBIIIAET UX
ycToWunBOoCTh. [[si ropoga Hajgo WMETh ABA-TPU HCTOYHUKA BOJOCHAOXKEHHS, a JUIsl MPOMBIIIICHHBIX
Maructpaiel (IpOMBIIIEHHOTO BOJOCHA0KEHUS) — HE MEHEe JIBYX-TPEX BBOJOB OT TOPOJCKUX MAarucTpaieil.
CrnemxyeT mpemrycMOTpPETh BO3MOXKHOCTh PEMOHTAa JAHHBIX CHCTEM 0€3 HMX OCTAaHOBKH W OTKJIIOYCHHUS
BOJIOCHAOKEHUS IPYTUX TOTPEOUTENECH.

BecbMa BaxkHOI SIBISIETCS cucmema 60000meedeHs 3arpsI3HEHHBIX (CTOYHBIX) BOJI (CHUCTEMa KaHAIM3alllN ).
B pesynbTaTe ee pa3pylieHusi CO3Aar0TCs YCIOBUS sl pa3BUTHs Oose3Hel u anuaeMuid. CKOIJIEHHE CTOYHBIX
BOJ Ha TEPPUTOPUU OOBEKTA 3aTPYAHSICT MIPOBEICHUE aBapUITHO-CIIACATENLHBIX W BOCCTAHOBUTEIBHBIX PabOT.
[loBplllIEHNE YCTOWYMBOCTH CHCTEMbl KaHAJW3allMU JOCTUTAeTCsl CO3JAaHMEM pe3epBHON ceTu TpyO, IO
KOTOPBIM MOXET OTBOAMTHCS 3arps3HEHHAs BOJa MPU aBapuu OCHOBHOW ceTu. JlomkHa OBITH pa3zpaboTaHa
CXeMa aBapUIlHOIO BBIYCKa CTOYHBIX BOJ| HEMOCPEICTBEHHO B BOJOeMbl. Hacockl, ucmoib3yemsbie Uis
MEePEKAYKH 3aTPS3HEHHON BOJIbI, KOMIUICKTYIOTCS HAJC)KHBIMU HCTOYHUKAMH SJICKTPOITUTAHHUS.

B pa3HbIX 4pe3BBIYAMHBIX CUTyalUsIX DJEKTPUUECKHE COOPYKEHHS M CETH MOTYT MOJIYYUTh Pa3IUYHbIC
paspymieHuss U TMOBpexIeHus. Wx Hambonee YSI3BUMBIMH YacTSIMU SIBISIFOTCS HA3EMHBIE COOPYKEHUS
(3MeKTpOoCTaHIUH, MTOACTAaHIIUHU, TpaHC(HOPMATOPHBIE CTAHIINH), @ TAK)Ke BO3AYIIHBIE JTUHUU AJIEKTponepeaay.
B COBpeMEHHBIX KPYMHBIX JSHEProCHCTEMax TMPUMEHSIOTCS pa3IndHble aBTOMATUYECKUE YCTPOMCTBA,
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CIOCOOHBIE  TPAKTUYECKH MTHOBEHHO  OTKJIIOYUTH  IOBPEXKICHHBIE  JJCKTPOMCTOYHHMKH,  COXPAHSsS
paboTOCIIOCOOHOCTH CUCTEMBI B IIEJIOM.

Jna nosviwenus ycmouuusocmu Ccucmemvl 91eKMPOCHAOCeHUss B TIEPBYIO oOdepenb Iienecoo0pa3sHo
3aMEHUTh BO3AYILIHbIC JIMHUU AJIEKTporepesad Ha KaOelbHble (ITOJ3€MHbIE) CETH, MCIOIb30BaTh pE3epPBHBIC
CeTH s 3alMTKU TNOTPEeOUTENeH, MpeayCMOTPETh ABTOHOMHBIE PE3EpPBHBIE HWCTOYHHMKH 3JIEKTPOIUTAHHUS
00BbeKTa (MepeIBUIKHBIE DJIEKTPOTeHEPATOPHI).

BecbMa BaxxHO 00eCHEUUTh yCmMOUYUBOCMb CUCTEMbl 2A30CHADMN CeHUs, TaK KaK MPH ee pa3pyLIeHUH WIIH
MOBPEKICHUH BO3MOXHbI BOBHUKHOBEHHE TMOKapOB U B3PHIBOB, a TAK)K€ BBIXOJ ra3za B OKPYXaloIIylo cpeay,
YTO 3HAUUTENHHO 3aTPYAHSET IPOBEICHNE aBApUHHO-CIIACaTEIbHBIX U BOCCTAHOBUTEIIBHBIX paboT.

OcHOBHbBIE MEPOIIPUATHS 10 YBEIMUYEHUIO YCTOMYMBOCTU CUCTEM Ta30CHA0KEHUS CIIEIyIONINEe: COOpYKEeHNE
MOJI3EMHBIX OOBOJIHBIX T'a30IPOBOJIOB (OacceiiHOB), oOecreunBaONUX MMo1ady raza B aBapuUHHBIX YCJIOBUSX;
WCIOJIb30BaHUE YCTPOMCTB, OOECIIEUMBAIOLINX BO3MOXKHOCTH pPabOThl 000PYIOBaHMS TPU MOHHKEHHOM
JIABJICHUH B Ta30MpOBOAAX; CO3JaHHE HAa MPEANPHUIATUAX aBAPUIHOTO 3amaca albTepPHATUBHOIO BUAA TOILIMBA
(yrns, maszyTta); OCYIIECTBIIEHHWE Ta30CHAOKEHMsI OOBEKTAa OT HECKOJIBKUX HMCTOYHHUKOB (Ta30mpOBOIOB);
CO3JIaHHME TOJ3EMHBIX XPAaHWIMI Ta3a BBICOKOTO JABJICHUS; MCIIOJIBb30BaHHE HA 3aKOJIbLIOBAHHBIX CHCTEMax
ra30CHa0KeHHsI OTKIIOYAIOIINUX YCTPONUCTB, YCTAHOBIIEHHBIX Ha PACIPEICIUTEILHON CETH.

B pesynbraTe 4pe3BbIUANHON CUTYyallM MOXET OBITh CEphE3HO MOBPEXKICHA CHCTEMa TETIOCHAOKEHHS
HACEJICHHOTO IMyHKTa WJIM MNPEINpUATHS, YTO CO3JAeT Cepbe3Hble TPYAHOCTH ISl UX (DYHKIHOHUPOBAHUS,
0CcOOEHHO B XOJIO/IHBIN nepuon roaa. Tak, paspylieHre TpyOONnpoOBOJOB ¢ TOpAYEH BOAOIN MM MapoM MOXKET
MOBJIEYD UX 3aTOIUICHHE U 3aTPYyIHUTH JIOKAIMU3AIMIO U JIMKBUAALNIO aBapuu. Hanbonee ys3BUMBbIE 3JIeMEHTHI
CHCTEM TEIIOCHA0KEHHUS — TETIOAIEKTPOLIEHTPAIN U pailOHHBIE KOTEJIbHBIE.

OCHOBHBIM CIIOCOOOM 108bIULEHUS YCMOUYUBOCIU BHYMPEHHE20 000pY008aHUsI MENIO8bIX cemell A81emcs
ux Oybauposanue. HeoOXomumo Takxke 00ECIEUYUTh BO3MOXKHOCTH OTKJIIOUEHHS TMOBPEKACHHBIX YYacTKOB
TeIuioceTeil 6e3 HapylleHUs puTMa TEIUIOCHAOKEHUSI MOTpeOuTeNel, a TakXKe CO3AaTh CUCTEMbl PE3epPBHOTO
TEIUIOCHAOKEHUSI.

B pesynbrate BO3IECUCTBUSA yIApHOM BOJIHBI, BOZHUKAIOIICH MPU B3PBIBAX PA3TMYHOTO MPOUCXOKICHUS
(mpu aBapuM Ta30MpPOBOJOB, MPHU BOEHHBIX JEHCTBUAX), MOTYT CEPbE3HO TIOCTPAAaTh IMOJ3EMHBIC
KOMMYHHKAIIUU, BKJIOYas MOJ3E€MHBIE MEPEeXOJbl U TPAHCIOPTHBIE COOPYKEHHUsS (ACTaKaibl, IMyTEHPOBOJBI,
MoOCTHl U Jip.). Haubombiee paspyimieHre pa3iuyHBIX MOCTOBBIX COOPY>KEHHUI BBI3BIBACT OOKOBas yAapHas
BOJIHA, HaIlpaBJICHHas MEPHEHAUKYJSIPHO MPOJETHOMY CTPOCHHIO MocTa. Becbma omacHbIM A 3TUX
COOpY’KEHHUI SBISETCS BO3JACHCTBHE YJIApHBIX BOJH, OTPAKEHHBIX OT TMOBEPXHOCTH BOJBI (PEKH, BOJOEMA).
BozneiicTBue yaapHOil BOJHBI Ha MOJ3EMHBIE COOPY>KEHUS (KOJUIEKTOPHI) MOKET BBI3BATh MX MOBPEXJIECHUE.
Oco0eHHO OmMacHO B ATOM Cllydae pas3pylieHHe TPyOOIpPOBOJOB C ropsiueil BOJOM WM MapoM, a TaKxKe
ra3onpoBOJIOB.

OCHOBHBIM CPEJICTBOM HOBbIULEHUS YCIMOUYUBOCU PACCMOMPEHHBIX COOPYAHCEHU OT BO3IEUCTBUS yAapHOU
BOJIHBI SIBIISIETCS NOBbIUUEHUE NPOUHOCIU U HCECMKOCTU KOHCMPYKYUL.

Ocoboe BHUMaHME CIEAYET YJIENATh YCMOUYUBOCMU CKIAO08 U XPAHUIUW SAOBUTHIX, IOXKapo- H
B3pPBIBOONACHBIX BEIIECTB B YCIOBUSAX UPE3BBIYANHBIX CUTYALUNA. DTO TOCTUTAETCS MPOBEICHUEM CIEAYOIINX
MEpPOTPUATHIA: TMEPEeBOJOM YKa3aHHBIX MaTepHUajoB Ha XpaHEHHE W3 HA3eMHBIX CKIAJ0B B TOI3EMHBIC,
XpaHEHHEM MHHUMAJbHOIO KOJIMYECTBA SIOBHUTBHIX, IOXAapO- U B3PHIBOONACHBIX BEILECTB, a TaKXKe
0€30CTaHOBOYHBIM HCIIOJIb30BAaHUEM 3THX BEIIECTB INPU INOCTYIUICHHHM Ha OOBEKT MHHYS CKiaj («paboTa c
KOJIEC» ).

JUis TOBBIIIEHUS] YCTOHYMBOCTH PAaOOTHI OOBEKTOB B YPE3BBIYAWHBIX CHUTYalUSAX HEOOXOAMMO YAEHAThH
3HAYUTENIbHOE BHUMAHHUE 3awume padouux u cayxcawux. Js 3TOro Ha OOBEKTaX CTPOSATCS yOexHuIa U
YKpPBITHS, TpEAHA3HAYCHHbIC Ui 3aIIUThl TEPCOHANa, CO3/MAeTCs W TOJJIECPKUBACTCA B MOCTOSHHOM
TOTOBHOCTH CHUCTEMa OMOBELIECHUS pabouuX U CIyXalluX 00bEKTa, a TaKkKe MPOKUBAIOIIEro BOIM3H 00bEeKTa
HaceJICHHUs 0 BOSHUKHOBEHHUH Upe3BblYaiiHON cuTyaruu. [lepconan, o0cmyKuBaromuil 00beKT, T10JKEeH 3HaTh O
pexxuMe ero paboTel B cliydyae BO3HUKHOBEHHS Ype3BbIYANHHOW CHUTyallud, a Takke ObITh 00y4YeHHBIM
BBITTOJIHEHUIO KOHKPETHBIX Pa0OT MO JIMKBUJAIIMK 0YaroB MOPaXKEeHHUSI.

25.5. OcHOBHbIE NPUHUIMIIBI U CIIOCO0BI 00ecneyeHus1 0€30MACHOCTH HaceJIeHUs B Ype3BblYailHbIX
CUTYyalUsIX

K ocHoBHBIM MCPONPUATUAM 10 obecrieueHHI0 0E30MacHOCTH HAceleHus B I~Ipe?,BI)I'-IaI\/JIHIJIX CUTyaluAXx
OTHOCATCA CJICAYIOIIHC: IMPOTHO3UPOBAHUEC W OLCHKA BO3MOKHOCTHU HOCJ'ICI[CTBI/II‘/'I LIpGSBIJI‘IaI‘/’IH]i:IX CHTyaLII/Iﬁ;
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pa3paboTka MEpONPHUATHIA, HAIIPABICHHBIX HA MPEJIOTBPAIICHNE WM CHUKCHUE BEPOSITHOCTH BO3HHUKHOBEHUS
TaKUX CUTyalui, a TaK’Ke Ha YMEHBIICHUE UX MocieAcTBUil. KpoMe Toro, oueHp BaXXHBIM sIBIIsieTCsl 00ydeHNE
HaCeJICHHs ICMCTBUSAM B UPE3BBIYAMHBIX CUTYalUsAX U pa3paboTka 3(h(heKTUBHBIX CIIOCOOOB €ro 3aIUTHI.

IIpocnosuposanue upesgulyalinblX cumyayuti — 3TO METOJ OPHUEHTHPOBOYHOTO BBISBICHUS W OLCHKH
O0OCTaHOBKH, CKJIAJbIBAIOLICHCS B pe3ysbTaTe CTUXUHAHBIX OenCcTBHMiA, aBapuil W karacTpod. Paszmmuaror
JONTOCPOYHbIE M KpPAaTKOCPOUYHBIE NPOTHO3BL. JlONTOCpOYHBIE TNPOTHO3BI HANpPaBICHB HA H3yYCHHE U
OTpeJIeIeHue CEMCMUYECKUX PAalOHOB , TEPPUTOPUMA, T/I€ BO3MOXKHBI CEJIEBbIE MOTOKHU WMJIHM OIOJ3HU, TPAHHUIL
30H BEPOSITHOTO 3aTOIJICHUS NPH aBapHAX IUIOTHH WIM NPHPOJHBIX HABOJHEHUSX, a TaKXKEe T'PAHUI] 0YaroB
MOpaKEHUsI TPU TEXHOTEHHBIX aBapHsxX. KpaTkocpouHble MPOTHO3BI MCIONB3YIOTCS Ui OPUEHTHPOBOUYHOTO
OTIpeJIeJIEHUs] BpEMEHH BO3ZHUKHOBEHUS Ype3BbIYAHOM cUTyaIuu.

! CeiicmMmueckoe paiioHHpOBaHKE TEPPUTOPHIL TPOBOIIT 10 OKHAAEMOIT HHTEHCHBHOCTH M TTOBTOPSEMOCTH 3eMJICTPSCEHHiT (pa3 B
rog, 100, 1000 u 10 000 nerT).

Jlns coctaBieHHs] IPOTHO30B MCIONB3YIOTCS Pa3lUYHble CTAaTUCTUYECKHE JAaHHBIC, a TaKXKe CBEICHHS O
HEKOTOPBIX (U3MUECKUX W XUMHUYECKHX XapaKTepUCTHKAX OKPYKAIOLUMX NPUPOIHBIX cpeld. Tak, g
MIPOTHO3MPOBAHUS 3EMIIETPSICEHUI B CEWCMOOIACHBIX palOHAX M3Y4YalOT M3MEHEHHE XHMHUYECKOTO COCTaBa
MPUPOJHBIX BOJ, MPOBOAAT HAOMIOJEHHE 3a M3MEHEHHUEM YPOBHS BOABI B KOJIOALAX, OMNPEIENSIOT
MeXaHH4YecKue U (pu3nueckue (dJIEKTPUUECKUe U MAarHUTHBIE) CBOMCTBA TPYHTA. 3HAYUTENbHYIO HH()OPMAIIHIO
JUISL IPOTHO3a 3eMJICTPSICCHUI MOXKET AaTh HaOII0IeHUE 3a MMOBEICHUEM HEKOTOPBIX KUBOTHBIX.

Pa3zpaboTanbl MeTO/Ibl MPOTHO3UPOBAHUS TOXKAPOB — JIECHBIX, TOPMAHBIX W Ap. s mporHo3mpoBaHus
BJIMAHHA CKPBITBIX OYaroB IOXapa (HOHSGMHLIX 1501058 TOp(i)SIHBIX) Ha BO3MOKHOCTH BO3HHUKHOBCHHUSA JICCHBIX
MOKapoB MCHOJb3yeTcsl (GOTOCheMKa B MH(PPAKpACHOM 4YacTU CHEKTpa, OCYIIECTBIseMas C CaMOJIETOB WIIH
KOCMUYECKHUX aIlllapaToB.

JIst mpOTrHO3UPOBaHKST OOCTAaHOBKH, BO3HHMKAIONICH MPH Pa3BUTHU PA3THYHBIX UPE3BBIYANHBIX CHUTYyaIlUH,
NPUMCHATIOT MATCMATUYCCKUC MCTOABI (MaTeMaTI/I‘lCCKOG MO,ZLGJII/IpOBaHI/IC).

[Ipy mpOrHO3MpPOBaHUM YPE3BBIYAHHONW CHUTyallud IUIAHUPYIOT TMOCTOSIHHO TPOBOJAUMBIE, (OHOBBIE U
3aIMUTHBIC MCPOIIPUATHA.

K noctossHHO pOBOAMMBIM MEPOIIPUATHIM OTHOCSATCS TOCTOSIHHBIN KOHTPOJIb 32 KAYECTBOM CTPOUTENLHO-
MOHTQ)XHBIX Pa0OT NpU BO3BEAECHUM 3/1aHUIl M COOPY)KEHHUH, CO3AaHUE HAIESKHOW CHUCTEMbI OIOBEIICHHUS O
BO3HMKHOBEHUU YPE3BbIUAWHOW CHUTyalluu, CTPOUTENHCTBO 3alIUTHBIX YKPBITHH U yOeXuIl, CcHaOXKeHHE
HaceJieHUsI CPeACTBaMU WHAMBHUIAYAJIbHOM 3alUThl (HalpuMep, MPOTHUBOrazaMu), o0s3aTelbHOE OOydeHue
HaceJIeHUs MpaBUjIaM MOBEJICHUS B UPE3BbIYAIHBIX CUTYaLUAX, pa3pabd0TKa MIaHOB JUKBUIAIMHN TOCIEACTBHMA
Ype3BbIUYANHBIX CUTYAIUH U NX (PUHAHCOBOE M MaTepualbHOE 0OecTieueHHe U JIp.

[Tpu npeacka3zaHy MOMEHTA Ype3BbIUaiHON CUTYyalluu MPOBEPSAIOTCS U MPUBOJATCS B TOTOBHOCTh CHCTEMA
OIIOBCIICHUA HACCICHUA, a4 TaAKXKC aBaprIHO-CHacaTeHLHBIe CHy)K6LI, Pa3BCPTHIBACTCA CUCTEMA HaGJIIO,[[eHI/ISI u
pa3BeKU, HEUTPAIU3YIOTCS 0COOOONAacHbIE MPOU3BOACTBA U OOBEKTHl (XUMHUYECKHE MPEANPHUSITHS, aTOMHbIE
OJICKTPOCTAHIINHA U Z[p.), MMPOBOAUTCSA YaCTUYHAA 5BaKyalus HACCIICHUS.

Cnocobvl 3aujumsl HaceleHus: 8 Ype38blualiHblX CUmMmyayusx CIeAyIolue: dBaKyalus, YKPhITUE B 3aIlIUTHBIX
coopyxeHusx (yOexwuiax), HCIOJB30BAHUE CPEICTB HMHIWUBUAYyanbHOW 3ammrthl. [log »Bakyamue it
MOHMMAIOT BBIBO3 HACEJIEHMs WJIM €ro YacTH U3 oyara Mopa)KeHUs MpU Ype3BbIUYAHHONW CUTyallMH. 3alllUTHBIC
COOPY’KEHUS — 3TO CHEeNHaIbHO pa3paboTaHHbIe HH)XEHEPHBIE COOPYKEHHUS, IPeAHa3HaYaeMble JUIsl 3aIlUThl OT
BO3JICHCTBUSL PA3IMUYHBIX (U3HUECKUX, XUMHUYECKUX M OUOJIOTMYECKHUX OINAaCHBIX W BpEAHBIX (PaKTOPOB,
BBI3BAaHHBIX YPE3BbIYAWHON CHUTyamnued. 3alluTHBIE COOPYXKEHHS MOTYT ObITh WCIOJb30BAHBI JUIS 3aIHUTHI
HaceJIeHHs Kak Mpu 00eBBIX AEHCTBUIX, TaK M MIPHU TEXHOTEHHBIX aBapHUsIX, COMPOBOXKIAIOIINXCS BEIOpOCaMU B
OKPYXAIOIIYI0 CPeIy PaTuOAKTHBHBIX M TOKCUYHBIX XMMHUYECKHUX BEIIECTB, a TaKkKe OaKTepUOIOTUYECKUX
areHToB (BHPYCOB, MUKPOOPTaHU3MOB U JP.).

C peacTtBa UHHOAWUBUAYAJTIbHO u 3a00UTBhbI HACCJICHUA TMPCAHA3HAYCHBI [JI1 HCKIIOUYCHUA
MoMaJiaHusi BHYTPb OpraHM3Ma, Ha KOXYy M Ha OJEXKIy IEepPEUHCICHHBIX BBIIIE BEUIECTB, a TaKXKe
0aKTePHOJIOTMYECKHX AareHTOB. JTO CpPEJCTBA 3alIUThl OPraHOB JAbIXaHUS (pECIHUPaTOpbl, MPOTHBOIa3bl),
crHelualibHble 3alIUTHBIE 0K a U 00yBb. MEIUIIMHCKUE CPeACTBA MHIMBUYAbHOM 3aIlIUTHI IPEAHA3HAUCHBI
JUIs PO(PUITAKTUKY M OKa3aHHs MEPBOM MOMOIIM HACENECHHIO B YPE3BBIYAMHBIX CUTyalusX. OHU BKIIIOYAIOT
BEIIECTBA, OCIA0ISAIONINE UM PEIOTBpallatoIie BO3IEHCTBUE HA OPraHU3M 4YeJOBEKa TOKCHUYHBIX BEIIECTB
(aHTUAOTHI) WM HMOHHU3UPYIOIIMX M3MydeHHH (paJuompOTEKTOpPhI), MPOTHBOOAKTEpHANbHBIE CpEACTBa
(aHTHOMOTHKH, BAaKIMHBI W JIp.), @ TAaKKE CPEACTBA YACTUYHOW CAaHUTApHOW 0OpabOTKM (MHIWBHIYaIbHBIC
NEPCBA30YHBIC U TPOTUBOXUMHUYCCKUC HaKeTBI).

214



25.6. JIukBHAALUSs MOCICACTBHI Ype3BbIYAHHBIX CUTYALHIA

JIukBUAIMs TOCIEACTBUM UYpe3BbIYaWHBIX CUTyallMd JOJKHA BBIMONHITHCS B MaKCHMajlbHO KOPOTKHE
CPOKH. B 3TOM eATeIbHOCTH pa3IMdaroT TPU OCHOBHBIX JTala.

Ha mepBoM »3Tame pealusyloTcs MEpONPUITHS 110 IKCMpeHHOU 3awjume HaceneHus. Yepes cucremy
OTIOBEIICHHS HaceJIeHHe WHPOPMUPYIOT O BO3HMKHOBEHHU YPE3BBIYAMHBIX CUTYallUd M O HEOOXOAUMOCTH
UCIIOJIb30BAHUSL CPEJICTB MHAMBHIyalbHON 3amuthl. [IpoBoasTcss sBakyanusi JIOJEH M3 OMNAacCHBIX 30H H
OKa3aHUE UM IEPBOU MEAUIIMHCKON noMolIu. [IpyHMMAaIOTCS HEOTI0KHBIE MEPBI UL JIOKAJIN3ALlUU aBapuil, a B
cily4ae HEOOXOAUMOCTH BBOJUTCS B IEUCTBHE KOMIUIEKC MIPOTUBOMOXKAPHBIX MEPONIPUATHI. BO3MOXHBI TaKkxke
BPEMEHHAsI OCTAHOBKA TEXHOJIOTHYECKUX MPOLIECCOB HA MPEANPUITHIX UM UX U3MEHEHHUE.

Ha sTom 3Tane npoBOAWTCS MOATOTOBKA K BBHIMOJIHEHUIO CHACATENBHBIX U IPYTUX HEOTIOXKHBIX padoT. s
3TOro  3a0JIarOBpEMEHHO CO3JAI0TCS  CIEeUMalbHO OOy4YeHHble cracaTenbHble  (QopmupoBanus. Ha
MIPOMBINIICHHBIX 00BEKTaX CItacaTelbHbIE MOApa3aesieHuss GOPMUPYIOTCS U3 Ynciia paOOTHUKOB 3TOTO 00BEKTa
(moxpa3zaeneHus rpakI1aHCKOW 00OPOHBI 0OBEKTA).

Jlnst mosrydeHusl CBEIEHUI O CJIOKUBIIICHCS B pe3ysIbTaTe YPE3BBIYAMHON CUTyaIlMd OOCTAHOBKE MPOBOJST
pa3BellKy ouara MOpaKEHUS — TEPPUTOPUH, HA KOTOPON BO3ZHUKIM HETATUBHBIE ITOCIIECJICTBUS B PE3YJIbTATE
JEHCTBUS OMACHBIX U BPEAHBIX (DAKTOPOB, BHI3BAHHBIX Ype3BbIUaliHON curyanuei. dopma ovara mopaxeHus
3aBHCHT OT BHJIA YPE3BBIUANHON CUTYyaIlMH: TIPHU B3PBIBAX U 3eMIICTPIICEHHSIX — (DopMa KpyTiias, MPH yparaHax,
3aTOIUICHUAX M CMepYax — HMMEET BHUJ MOJOCHI, MPH MOXapax M OMOJ3HIX o0pa3yeTcs odar MOpa)KeHHs
HenmpaBWIbHON (opMbl U T.10. Pa3nmuyaroT mpocThie W CIOXKHBIE (KOMOMHHPOBAHHBIC) OYArd MOPAXKCHHSL.
[IpocTeie ouarm mopa)keHus BO3HUKAIOT TMOJ JAEMCTBHEM OJHOTO OIACHOTO WM BpeaHoro (akropa
Ype3BbIUYAHON CUTYyaluu, a KOMOWMHUPOBAHHBIE — OT BO3/ICHCTBUS HECKOIBKUX (haKTOPOB.

Ha BTopoM »3Tame TMpOBOIATCS crnacamenvHble U Opy2ue HeOMmiodiCHble pabomvl, a TaKKe
MPOJIOJKAETCST BBIMOJIHEHUE 3aJa4 [0 3alUTE HACEJICHUS M YMEHBIICHHMIO TOCIEACTBUNA YpE3BbIYANHBIX
CUTyallui, HayaThIX Ha mepBoM dtane. [IpogomxaroTcs mokanu3alus U TyIIeHHe MOKapoB, a TAK)Ke CIaceHHe
JIOJIEH U3 TOpSIUMX 3JaHUW U COOpyKeHUH. Ecim B pesysnbTare 4pe3BbIYAHOM CUTYALMM pPa3pyLICHbl WU
3aBaJICHbl 3alUTHBIE YKPBITUS W YyOeXHIla, B KOTOPBIX HAXOAWJIUCH JIIOJIM, MPOBOJUTCS HUX PO3BICK H
u3BJICUeHUE U3 3aBayioB. [locTpagaBIIMX M MOMYUYMBIIMX PAHEHHUS JTOCTABISIOT B MEIULMHCKUE YUPEKACHUS.
[Ipopomxaercs Takyke 3BaKyalysi HACEJICHHs U3 OMACHBIX 30H.

B ciyuyae HeoOxoaumocTu (BBIOpOCA B OKPYIKAIOIIYIO CPEY PaTUOAKTHBHBIX WM TOKCUYHBIX XUMHUYECKUX
BEIIIECTB, a TaK)Ke OAKTEPUOJIOTHYECKUX areHTOB) IMPOBOIAT CHCIHAIBHYI0 00pabOTKy, KOTOpas MpeACTaBiIsSeT
co00# KOMIUIEKC MEPOMPHUSITHIA, MPOBOJUMBIX C IIENbI0 BOCCTAHOBJIICHHUS TOTOBHOCTH JIOACH, BXOMISIIUX B
COCTaB CHEUUAIbHBIX (OPMHUPOBAHHMM, U HCHOIB3YEeMOW TEXHHUKH K TPOJOJDKEHUIO aBapHUiiHO-
BOCCTAHOBUTENBHBIX pabOT B oOdarax IMOPaXKEHUS, a TaKKe IOATOTOBKH OOBEKTOB K BO300HOBIICHHUIO
MIPOU3BOJICTBEHHON AESITENLHOCTH.

CrennanpHast 00paboTKa COCTOMT W3 00€33apakMBaHHsSI W CaHUTApHON 00paboTku. Obe33apakuBaHUe
BKJIIOYaeT B ce0s clleyolliue OIepaluu: [Ie3aKTUBAIMIO, Jera3aluio, Ne3WH(EKIHI0 U JAepaTU3alulo.
ezaxmusayuss — 3TO yJaleHUE PAaJUOAKTHBHBIX BEILIECTB C MOBEPXHOCTEH pa3iMUYHBIX MPEIMETOB, a TaKKE
OYMCTKA OT HUX BOJbI. PaznuyaroT MexaHWYECKUH U (PU3HKO-XUMUUYECKHN (XUMHUUYECKHI) CIIOCOOBI yAaICHHS
PaAMOaKTUBHBIX BEIIECTB (PaJMOAKTUBHOM NBUIM) C OYMILAEMBIX MOBEPXHOCTEH. MexaHMUecKoe yaajJeHHUe
pPaZMOaKTUBHON MBUTM CBOJUTCS K CMBIBAHHUIO €€ BOAOW IOJ JAaBJIEHHEM C TOBEPXHOCTH 3arpsi3HEHHBIX
npenMeToB. [Ipu MCTONB30BAaHUM XUMHUYECKOTO CIOCO0a PaJMOAKTUBHYIO MbUIH CBS3BIBAIOT CHEIHATbLHBIMH
pacTBOpaMu, IPENATCTBYSI TEM CaMbIM €€ pacHpOCTPaHEHUIO B OKpy:karolel cpexae. jig 3TOro MCHoiab3yroT
MOBEPXHOCTHO-aKTUBHBIE (Topomok P-2, mpenapat OII-7 u OII-10) u kommiekcooOpa3yronme BellecTBa,
KHUCJIOTHI ¥ menoun (dhocdarel HATpUs, TPWIOH b, aBeneByo U TUMOHHYIO KUCIIOTBI, COJIU dTUX KUCJIOT).

Ecnu 3arpsisHeHHass TEppUTOPUST HMMEET TBEPAOE NOKPBITHE, TO €€ JE3aKTHUBUPYIOT MEXaHUYECKUM
criocobom. Tepputopun 0e3 TBEPAOro MOKPHITHS 00padaThIBAIOT TJIICHKOOOPA3YIOMIMMH M 3aKPETUISIOIIMMHI
pacTBopamMu (JlaTekc, cnupTocyibdaTHas O0apaa, HeTAHbIE HUIAMBI M JIp.) WU MPOCTO BOJOH, MOCIE Yero
CBSI3aHHYIO TaKUM 00pa30oM paJuOaKTHBHYIO MbUIb YIAISIOT C TTOBEPXHOCTH 3apa)K€HHOW TEPPUTOPUH, cpe3as
OyJbI03epamMul WK TpeiiepaMu 3arpsi3HEHHBINA CIION TpyHTAa TOMMUHON 5—10 cM. DTOT TPYHT MOMENIAOT B
METAJJINYEeCKHEe KOHTEHHEPhl M 3aXOpaHMBAIOT HAa CHENMANIbHBIX MOJuUroHax. OOpabOTaHHYIO TEPPUTOPHUIO
3aChIAIOT CJIOEM HE3arpsi3HEHHOro TpyHTa TommuHON 9-10 cM. [le3akTuBalMIO MOBEPXHOCTEW 30aHUM
MIPOBOJSAT IyTEM CBS3bIBAHUS PAJMOAKTUBHOW MbUIM IJIEHKOOOPA3YIOUIMMHU COCTaBaMHU C TOCJIEAYIOLUIUM €€
yAaneHueM MOIIHBIMH TibliecocaMu. Bo3moxHa Takxke 00paboTKa MOBEPXHOCTEM MAalIOATAKHBIX 3aHUN U
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pPacTUTEIILHOCTH BOJOW WM JE3aKTHBHPYIOIIUMH pPACTBOPAMH C TPHUBJICYCHUEM CIEIHATBHON TEXHUKHU
(To’kapHBIX MaIIMH, MOTOTIOMIT).

CyIecTBYIOT pa3IUUHbIe METOABI 1€3aKTUBALIMH BOJABL: (PHIBTPOBAHKE, OTCTAUBAHUE, IEPErOHKA, OUHUCTKA C
UCIIOJIb30BAaHUEM HMOHOOOMEHHBIX CMOJI. 3apa)K€HHbIE OTKPBITHIE BOJOEMBI JE3aKTUBUPYIOT, 00pabaThiBas
abcopOHMPYIOIUMH U KOMIUIEKCOOOpa3yomMu TauHaMu. OYUCTKY peK, pyubeB M HWHBIX CTOKOB HPOBOJIAT,
npomyckasi BOAY uepe3 IUIOTHHBI (QUIbTpyIOLIero Tuma. B kadecTBe (QMIBTPYIOIIErO 3J€MEHTa B HUX
UCTIONB3YIOT — aJCOpPOMpPYIOIIMK  HANMOJHHUTENb. J[€3aKTMBAIMIO KOJIOALIEB TMPOBOASIT MHOTOKPATHBIM
OTKaUYMBAaHMEM W3 HUX BOJbl U yJaJCHHEM 3apa)K€HHOrO IpyHTa co AHA. JJis Je3aKTHUBallMU yIMaKOBaHHBIX
MPOAYKTOB MHTAHUS 3aMEHSIOT 3arps3HeHHy0 Tapy. Eciau mpoaykTsl He OBUTM yMakoBaHbl, TO C HUX
MOBEPXHOCTH CHUMAIOT 3apa’KEHHBIN CIIOM.

Crnenyromas omnepanus 00e3BpexXHBaHUs — decazayusi. Ee UCHONB3YIOT ISl Pa3ioKEHHUs OTPABIISIOMIUX U
CHWJIBHOICMCTBYIOIUX SOBUTHIX BEILECTB 10 HETOKCUYHBIX MPOIYyKTOB. B kauecTBe Aera3upyromux BEIIECTB
UCTIONB3YIOTCS TaK)KE€ XUMHUYECKHE COCIUHEHHS, KOTOpbIE BCTYHAIOT B PEAKIHUI0 C OTPABISIOUIMMU H
CHWJIBHOJCMCTBYIOIIMMHU SIZIOBUTHIMH BEILIECTBAMHU.

Jnis yaaneHus OTpaBISIONIMX U CHIIBHOAEHCTBYIOUIMX XUMHUYECKUX BEIIECTB C 3apayKeHHBIX MOBEPXHOCTEH
HCIIONB3YIOT MOFOIIUE PACTBOPHI, MPUTOTOBJICHHBIE HA OCHOBE mopomka CD-24 uiau OBITOBBIX CHHTETHYECKHUX
MOIOIIUX BEIIECTB. DTU PACTBOPHI, HE 00E3BPEIKUBAIOT OTPABJISIOIINE BEIIECTBA, a JHUIIb MO3BOJIAIOT OBICTPO
CMBITh UX C 3apaKCHHOMN MOBEPXHOCTH.

Jlerazanuio MPOBOAAT C TNPHUMEHEHHEM BOJbI, MOIOIIUX pPACTBOPOB, PACTBOPOB NETA3UPYIOUIMX U
OpPraHMYECKUX BEIIECTB, UCIOJIb3Ys MOEUYHbIe MallMHbl. Eciu nMeer MecTo KOMOMHUPOBAHHOE 3arps3HEHHE
paZIMOAKTUBHBIMM M OTPABJSIIOIIMMHU BEIECTBAMM, TO CHayaja TWPOBOAT JIEra3aluio, a YX 3areM
NI€3aKTUBALIUIO.

Jns yHUYTOXKEHUS Bo30OyauTenell MH(PEKIMOHHBIX 3a00JeBaHUN YeJIOBEKa W JKMBOTHBIX B OKpPY)KaIOLIEH
cpene MpoBOAAT Oezungexyuro. Ee oCymecTBIAIOT (U3NYECKUMHU, XHUMHYECKHUMU U MEXaHMYEeCKHUMH
METOJIAMH.

Ou3nyecKkue METOAbl MPUMEHSIOT B OCHOBHOM IPH KUIIEYHBIX MHPeKusax. K HUM OoTHOCSTCS: KUMsYEeHHE
0embsi, MOCYAbI, MIPEIMETOB YX0Ja 3a OOJBHBIMH, C)KUT'aHWE HEHY)KHBIX M HENPUTOAHBIX IS JajJbHEUIIEero
UCIOJIb30BaHus Belleil. XUMUYECKUN METO] JE€3aKTUBAIMU 3aKII0YAeTCs] B YHUUTOKEHUH OOJIE3HETBOPHBIX
MHUKPOOOB U pa3pyLICHUH TOKCUHOB JIE3WH(HUIMPYIOIIUMH BELIECTBAMH, B KAUECTBE KOTOPBIX MCIOIB3YIOTCS
ATaHOJI, TIPOIAHOJ, eHOoI (KapOoJioBasi KMCIIOTa) U €r0 MPOU3BOIHBIC (HApUMep, TPUXJIOPOPEHOIT), a TAKKE
P APYTUX BEIIECTB. 3apaXeHHYI0 0aKTEPUOIOTHYECKUMHU areHTaMu TEPPUTOPHIO 00pabaThIBatOT (TIOJIMBAIOT)
Ne3uH(UIUPYIOIMMHU BEIIeCTBAMH. DTOT COCO0 N€3aKTUBAIIMU SBIISIETCS OCHOBHBIM. MeXaHMYECKH METOJ
Ne3UH(EKINN 3aKITI0YAeTCs B YAAJCHUN 3aPaXEHHOTO CJI0s TPYHTA MJIM YCTPOUCTBE HACTHIIOB.

C 1nenpl0 MpenoTBpALEHUS] PacHpOCTpaHEHUS MHQEKIMOHHBIX 3a00JeBaHUl HCHOJIB3YIOT METObI
oepamu3zayuy, 3aKIOYAIONMECS B YHUYTOXKEHUH MEPEHOCYMKOB ITHX 3a00sieBaHUIl (MBIIIEH, KPbIC, APYTHX
rpei3yHoB). Kak u gesuHdexuus, AepaTH3aluss MOXKET OCYIIECTBISATHCS XHMUYECKUM, MEXaHHYECKHUM H
OuosiornyeckuM MmetoaaMu. Hampumep, KpbIC YHHUUYTOXKAIOT, UCIOJIB3YysS B KaueCTBE sIOXMMHUKaTa KapOoHAT
Oapwsi.

Kak yxke ckazaHo BbIllie, criendagbHas 0O0pa0OTKa BKIIOYAET B CeOS M CAHUMAPHYIO 00pabomky, TOJ
KOTOpPOM MOHHMMAIOT KOMIUIEKC MEpPONPUATUN IO JUKBUIAIMHM 3apakKeHUs JIMYHOTO COCTaBa CIacaTeNbHbBIX
dbopMupoBaHMH W HAcEeNCHHS  PAJAMOAKTUBHBIMM W OTPABIAIOIIMMH  BEIIECTBAMH, a  TaKXKe
OaKTepHOJIOTHUYECKUMHU cpeacTBaMu. [Ipu caHuTapHoil 00paboTke o00e33apakMBalOT KaK IMOBEPXHOCTH Teja
YeJI0BeKa, TaK U HapyKHbIE CIM3UCTBIE 000m0ukn. OOpadaThIBAIOT TaKXKe OJIEXKTy, 00YBb M MHAWBUAYAJIbHbIE
CpEICTBA 3aIIUTHI.

PaznuuaroT moyiHy W YaCTUYHYIO CaHUTapHYI0 00paboTKy. [lepBoil n3 HUX MoABEpraeTcs JMYHBIA COCTAB
cnacaTteNnbHbIX (OPMUPOBAHUMN, a TaKKe€ SBAKYHPOBAHHOE HACEJIEHHE TOCJE BBIXOJA U3 3arpsi3HEHHBIX 30H.
[Ipu mnonHoO¥ caHuTapHOW 00paboTke oOecmeyuBaeTcs IOJNHOE O00e33apaKUBaHUE OT PATUOAKTUBHBIX,
OTPaBJISIIOIIMX W OakTepHalbHBIX cpeacTB. OHa MPOBOJUTCS Ha MYHKTAaX CHEUalbHON 00paboTKU Jrofeil.
Opexna W apyrue MpeaMeThl U BelM 00e33apakMBalOT KaMEpPHBIM WM Ta30BBIM METOZOM, a TaKxke
3aMayMBaHUEM B PacTBOPAX JE€3UH(EKTOB U MOCIEAYIOMIEH CTUPKON, KUTITYCHUEM U AP.

YactuuHasi caHuTapHas o0pabOTKa OCYIIECTBISETCS HENOCPEACTBEHHO B oOdare IOPAKEHUS s
WCKITIOYEHUS] BTOPUYHOTr0 UH(pUIMpoBanus moael. [Ipu 3ToM mpoBoAsST MEXaHUYECKYIO OUYUCTKY U 00pabOTKy
OTKPBITBIX YYaCTKOB KOXH, TOBEPXHOCTEH OZ€Kbl, 00YBU M MHAWBUYATbHbBIX CPEACTB 3aIHUTHI.

Ha 3aknmouurtenpHOM (TpeThbeM) OTale HAYMHAIOTCA DPAOOTBI IO BOCCMAHOBIEHUNO
@yukyuonuposanus 06veKkmos HapoOAHOTO X03AUCTBA, KOTOPBIE BBIIOIHIIOTCS CTPOUTENIBHBIMU, MOHTaKHBIMU

216



U JIPyTUMH CHEIUATBHBIMH OpraHu3anusiMu. Kpome 3Toro, ocyIecTBiseTcss peMOHT KWJIbsl WM BO3BEICHUE
BPEMEHHBIX KWIbIX MOCTpoeK. BoccraHaBiIMBAaIOTCS TakKe SHEPro- M BOJAOCHAOXKEHUE, OOBEKTHI
KOMMYHAJIBHOTO OOCITY>KMBaHUS U JTUHHUH CBs3H. [lociie OKOHYAHUS 3TUX U psfia IPYTUX padOT MPOU3BOAUTCS
BO3BpalleHue (pesBaKyallus) HaceJIeHHUs K MECTY ITOCTOSTHHOTO KHUTEJbCTBA.

KonTpoJbHBIE BOPOCHI

JaiiTe onpeneneHue NOHITHS «4upe3Bbluaiinas cutyarus» (UC).
KaxoBa B3auMOCBS3b NOHIATHI «ONACHOCTHY, PUCK» U «UpE3BbIUaliHAs CUTYyaLUs»?
Kaxkosbl kputepun YC?
Kak xnaccudumupyrorest UC?
Kaxog ymep6 ot UC?
Hazosute craguun UC.
KakoBa nponomkutensHocTh pazsutus YC?
Kaxossl macmrader YC?
YTto Takoe «3KOJIOTHYEeCKHe KaTacTpodbi»'?
. I[lepeuncante NpUYMHBI U CTAJMHU TEXHOTEHHBIX KaTacTpod.
. KakoBb1 Mmeauimackue nocieacTBus aBapuu Ha YepHoObutbckoit ADC?
. Kak obecrieunBaercss ycToMYMBOCTH pPabOTBI OOBEKTOB HAPOJHOTO XO35MCTBa B UpE3BBIYAMHBIX
CUTyalMsIX?
13.Yro Hamo cnmenarh UId TMOBBIIEHHUS YCTOWYMBOCTH (PYHKLIMOHHPOBAHHUS HauOoJjiee Ba)KHBIX BHJOB
TEXHUUYECKUX CHCTEM U OOBEKTOB HAPOJIHOTO XO3HUCTBA B UPE3BBIYAMHBIX CUTYALIUSIX ?
14. IlepeuriciuTe OCHOBHBIE ATAIbI JIUKBUIALNHU IOCIEACTBUN YpE3BbIYAHBIX CUTYALUH.
15. TlosicHUTE MOHATHUS «JI€3aKTUBALIMSY, «JIera3alus», «1e3UHPEKII», «IepaTu3arius».
16. Kak ocymiecTBiIsIIOT CAaHUTapHYIO0 00pabOTKy HaceIeHus?
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I'naBa 26. IIpaBoBbie U OpraHu3alMOHHbIE OCHOBBI 0€30MIACHOCTH KU3HEAeATeIbHOCTH
26.1. OcHOBHbBIE 3aKOHOJATeIbHbIE JIOKYMEHThI

[TpaBoBBIe BOmpOCH Oe30MacHOCTH Tpyna obecneunBaeT KOHCTUTYLUS CTpaHbl, KOTOpas TapaHTUpPYyeET
npaBa TpaXJaH Ha TPYyA, OTAbIX, OXpaHy 3J0pOBbs, MaTepUalbHOE OOECIEYEeHHE B CTApOCTH, B Clydae
0oye3HM, MpHM TMOJHOM WM 4YacTWYHON HerpynocnocooHoctu. B 1970 1. Obiim npuHATH «OCHOBBI
3akoHoAarenscTBa Poccuiickoit ®enepanuu o Tpyae», KoTopele nepecMmarpuBaiuch B 1990 r. Bo mHormx
CTaThAX 3TOrO JIOKYMEHTa OTPaXeHbl BONPOCHI CO3/AaHUS O€30MACHBIX YCJIOBUHM TpyAa: peXUMbl Tpylda U
OTJbIXa IPU MPOBEIEHUU PaA3IUYHBIX padOT, rapaHTUM U KOMIIEHCAIMM JUIsl TPYASIIUXCS BO BPEAHBIX
YCIIOBHSAX, 0COOEHHOCTH HCIOJIB30BAHUS TPY/a KEHIIUH U MOJIOJIEKH, KOMIIEHCALIUU B CBA3U C HECUACTHBIMU
CIIy4asiMH, KOHTPOJIb U HAA30p 3a COOTI0ACHUEM 3aKOHOAATEIbCTBA O TPYAE U Psii APYTHX.

B neiictByronuii B HacTosmee BpeMmsi «Koaekc 3akoHoB 0 Tpyae PD» (K30T P®) BkmtoueHbl OCHOBHBIC
TpeOoBaHus, HAMPABJICHHbIE HA CO3/JaHUE 370POBBIX U OE30MACHBIX YCIOBUH TpyIa.

B 1993 r. B Hameil ctpane BBeaeHbl «OCHOBBI 3akoHOJaTenbcTBa Poccuiickoit @enepauuu o0 oxpaHe
TpyZa», KOTOpbI€ YCTAHABIMBAIOT TapaHTHUH OCYIIECTBICHMs IpaBa TPYASIIMXCS HAa OXpaHy Tpyda H
o0ecrneunBarOT €IMHbIM MOPSAAOK pEryJMpOBaHUS OTHOUIEHHH B O0JAaCTH OXpaHbl TpyJAa MEXIY
paboTtomarenssMu ¥ pPaOOTHUKAMH Ha MPEANPUATHIX, YUPSKICHUAX W OpraHM3alusx BceX (opMm
COOCTBEHHOCTH. OTOT JOKYMEHT HampaBleH Ha CO3/aHUE YCJIOBUH TpyJa, OTBEYAIOUIMX TpeOOBaHUAM
COXPAaHEHHUS KU3HU U 370pOBbsI pAOOTHUKOB B IPOLIECCE TPYIOBOM AESITEIBHOCTU U B CBS3H C HEM.

B crt. 1 paccmarpuBaeMoro 1o0KyMeHTa IPUBOAUTCS OIpeIelIeHue TEPMUHA «OXpaHa Tpyaa». Oxpana mpyoa
— cucTtema obecriedyeHusi 0€30MaCHOCTH JKU3HHU U 3/10pOBbs paOOTHUKOB B MPOIECCE TPYIAOBOM AESITEIbHOCTH,
BKJIIOUAIOLasl  IMPaBOBBbIE,  COLMAIBHO-DKOHOMUYECKUE,  OPraHU3alMOHHO-TEXHUYECKHE,  CaHUTAPHO-
THTHEHUYECKHE, JIeYeOHO-TPOPIIAKTUIECKHE i HHBIE MEPOTIPHSITHSI.

B cr. 3 «OcHOB 3aKOHOIATENBCTBA...» TAK)KE YKa3bIBA€TCs, YTO IJIABHOM 3aJadedl TrocyAapCTBEHHOU
MOJIUTHKHA B OOJIACTH OXpaHbl TPyJa SBISIETCS NMpPU3HAHUE M O0ECIEYeHHE TMPUOPHUTETA KU3HU U 3II0OPOBbS
pabOTHHUKOB O OTHOLIEHHIO K pe3yJibTaTaM IMPOU3BOJICTBEHHOM NEATEIHOCTU MPEANPHUATHS. YKa3blBAETCS
TaK)Xe, YTO KaXKIbli paOOTHUK MMEET MpaBO Ha OXpaHy TPyJa, KOTOPYK TFapaHTUPYET TOCYJapCTBO B JIMLE
OpPraHOB 3aKOHOJATENIbHOM, MCIOJIHUTENBHOM M cyaeOHOM BiacTu. ['ocymapcTBeHHOE yNpaBIEHUE OXpaHOU
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TpyJa 3aKJIIOYaeTCsl B PeajM3allid OCHOBHBIX HAlpaBJIEHUI IOCYAapCTBEHHOW MOJIMTUKH B OOJIACTU OXpaHBI
TpyZJa, pa3paboTKe 3aKOHOJATENbHBIX M MHBIX HOPMAaTUBHBIX aKTOB B ATOW 00JIacTH, a Takke TpeOOBaHUIl K
CpeICTBaM IMPOU3BOJICTBA, TEXHOJOTHSIM W OpPraHHU3AIlMHM TPyJa, TapaHTUPYIOMUM pabOTHUKAM 30pPOBbE U
O0e3onacueie ycnmoBus Tpyaa (ct. 7). B «OcHoBax 3akoHomatenbcTBa P® 00 oxpaHe Ttpyma» Takxke
NepevrciIeHbl NpaBa W 00sd3aHHOCTH PaOOTHUKOB M paboronmaTeniell MO 0OECIEUYEeHUI0 OXpaHbl TpyJa Ha
MPEANPUATHIX, PACCMOTPEHBI BOIIPOCHI 00YUYEHUS] 1 UHCTPYKTUPOBAaHMsI paOOTHUKOB B 00J1aCTH OXpaHbl TPyJa,
MIPUBE/ICHBI CBEJICHUSI O (MHAHCUPOBAHUH YKa3aHHBIX MEPONPUATU u (HOHIAX oXpaHbl Tpyaa. Kpome Toro, B
psiZie ctaTeil TOro JOKyMEHTa MPEJCTaBICHbI CBe/IeHHsI 00 OTBETCTBEHHOCTH MPEINpUITHI U paboToaaresneit
32 HEBBIMOJHEHUE TPEOOBAHUI TI0 CO3/IaHUIO 3JOPOBBIX U OE30IMACHBIX YCIOBUN TPY/a, YKa3aHO, KaK JOJDKHBI
OCYUIECTBIIATECS HAA30p M KOHTPOJIb 3a COOJIOJEHHEM 3aKOHOJATeNbCTBA OO0 OXpaHe TpyAa, a TaKxke
pPaccMOTpEH psll APYTUX MOMEHTOB.

[IpaBoBBIE BOIPOCH MPUPOJIONOIB30BaHUS peryiaMeHTHpYyIoTcs kKak Koncrurynuenr PO (ct. 9, 36, 42, 58,
72), Tak u psagoMm ¢eaepanbHBIX 3aKOHOB, CPEIU KOTOPBIX MPEXKJIE BCETO CIEeMyeT yKa3aTh [ pakTaHCKHiA,
3emenbHBIA 1 Bogabiii koaekchl P®, 3akonbl: «O XKHBOTHOM Mupe», «O0 oxpaHe OKpyKaroleh MpUpoIHOM
cpeab» M JAp., COOTBETCTBYIOLIME HOpMaTuBHBbIC akThl llpesunenta u IlpaBurensctBa P®, cyObekToB
Poccuiickoit @eaepanuu, OpraHoB MECTHOTO CaMOYIIPaBJICHHUS.

B kadecTBe mpuMeEpoOB pacCCMOTPHUM TPABOBBIE OCHOBBI OXPAaHBbI ATMOC(HEPHOTO BO3/yXa, IIPABOBHIC PEIKUMBI
BOJI0- U HEJJPOIIOJIb30BaHNUs, & TAK)KE ITPABOBYIO OCHOBY OXPAHBI 3€MEIIb.

ATMOCQEpHBI BO3AYX — OJWUH U3 OCHOBHBIX JKH3HEHHO BAKHBIX KOMIIOHEHTOB OKPY>KaIOIIEH Cpebl.
CocTosiHME BO3AYIIHOW Cpellbl HAMpSAMYIO CBSI3aHO C KM3HEHHBIMU HMHTEpecaMu Jitoaeil. KaduecTBo Bo3myxa
HETMOCPEJACTBEHHO BJMSET HAa 3/I0POBBE YEJIOBEKA, MPOJOJDKUTEIBHOCTh €ro KHW3HHU, a TakXKe€ Ha COCTOSHUE
JIPYTHUX 3JIEMEHTOB OKPY>KaloIlel cpefibl, B OCOOCHHOCTH PACTUTEIHLHOTO U KUBOTHOTO MUPA.

OCHOBHOI 3aKOHOJIATENBHBIA aKT, HAUOOJEE TOJIHO PETyJUPYIONMKA OOIIeCTBEHHBIE OTHOLICHHUS B JTOM
obnactu, — 3akoH «O0 oxpaHe aTMoc(epHOro Bo3ayxa». B HeM H310KeHbI OCHOBHBIE MOJIOKEHHUS IO OXpaHe
BO3IYIIHOTO OacceiiHa OT 3arps3HEHHs] M IIyMOB, OT JJICKTPOMArHUTHOTO, PATUAIlMIOHHOTO W HWHOTO
BO3JICUCTBUI MO MPEAOTBPALICHUIO HCTOIICHUS KHUCIOPOAHBIX 3aIllacoB, PALMOHAIBHOMY HCIOJIb30BAHUIO
BO3/lyXa B XO3SIICTBEHHBIX LIETSAX U JIP.

B sTOM 3akoHOmAaTenTRHOM akKTe MOAPOOHO H3JI0KEeHBI BOmpochkl HopmupoBanus [IJIK 3arpssHsronmx
BEIIECTB B aTMocdepe, MPeayCMOTPEH pa3pelIuTeIbHbIN MOPSAOK BBIOPOCOB 3arpsi3HSIIOIIMX BEIIECTB U
JpPYTUX HETAaTUBHBIX BO3ICHCTBUN Ha BO3IAYIIHYIO Cpey, BKJIHOYas BO3JACHCTBHE HA MOTOAY M KIMMAT. Psan
pasnenoB 3aKOHA TOCBSIIEH TOCYJapCTBEHHOMY KOHTPOJIO B 00JacTH OXpaHbl aTMOC(EpHOro BO3ayXa M
OTBETCTBEHHOCTH  JOJDKHOCTHBIX JIMI] M TpaXKJaH CTpPaHbl 3a HApyLIEHUs BO3AYXOOXPAHHOTO
3aKOHOJATEIbCTBA.

l'ocynapcTBeHHBI KOHTPOJIb 3a OXpPaHOM aTMOC(EpHOro BO3AyXa, B TOM YHCIE M 3a COOJIOJCHHEM
BO3/lyXOOXPaHHOT'0 3aKOHOJATEIbCTBA, OCYIIECTBISETCSI OpraHaMi MECTHOTO CAMOYIIPABJIEHUS U CHELUAIBHO
YIOJIHOMOYEHHBIMH Ha TO TOCYJAPCTBEHHBIMH MEXBEJOMCTBEHHBIMU OpraHaMu. Ero OcHOBHas 3ajada —
o0ecreyeHne CTPOTOTO BBIMOJIHEHUS BCEMH MUHHUCTEPCTBAMH, KOMHUTETAMHU, MPEATNPUATHIMU U JPYTHMH
OpraHamMM, a TaKXe JODKHOCTHBIMH JIMIAMM U TpaXKJaHaMH TpeOOBaHMI  BO3AYXOOXPaHHOTO
3aKOHOAATEILCTBA.

OCHOBOMOJIAralOIIMM MPABOBBIM aKTOM BOJHOTO 3aKOHOAATeNbCTBa sBiseTcs Boaubeiii komexc PD. On
peryJiupyeT BOJHBIC OTHOIICHMS ITyTE€M YCTAaHOBJICHMS MPABOBBIX OCHOB HCIOJIb30BAHUS M OXpaHbl BOJHBIX
o0bekToB. Kpome TOro, BOAOIOJIb30BAHHE OCYIIECTBISIETCS B COOTBETCTBUM C 3aKOHOJATEILCTBOM O
MPUPOIHBIX JIEYEOHBIX pecypcax, JIedeOHOO3T0POBUTENBHBIX MecTax M Kypoprax. OOmIue 3KOJIOTHYEeCKHe
TpeOOBaHUsI K BOJOIMOJIB30BAHUIO OTpakeHBI B DenepaibHOM 3akoHe «O0 OXpaHe OKpy Karolleld MpUpOTHON
cpenb». 3HAUUTENbHOE YUCIIO MOA3aKOHHBIX MTPAaBOBBIX aKTOB O BOJOMOJB30BaHUM MpUHATO [IpaBuTenbcTBOM
PO.

BoaHoe 3ak0oHOIATENbCTBO MPETyCMaTPUBAET CUCTEMY MEp IO OXpPaHE BOJHBIX OOBEKTOB OT 3arps3HEHMS,
3aCOpEHUs], HCTOUICHUS BOJHBIX MCTOYHUKOB, a TAaKXe NPEIOTBPALICHUIO BPEIHOIO BO3ACHCTBUS BOJ
BCJICACTBHE HABOIHCHMS, BOJHOW SPO3HH, PasBHTHS OMOI3HeHl © Ap. DTHM BOIPOCAM MOCBsimeHa rir. 11
Bonnoro konexkca P®D, B koTopol W3JI0KEHBI 00IIMe TPEOOBaHHUS K OXpaHE BOAHBIX OOBEKTOB, CBEIICHUS O
HOpPMAaTUBax TPEIEIbHO JOMyCTHUMBIX BO3ICHCTBHI HAa BOJIHBIE OOBEKTHI U BOJOOXPAHHBIC 30HBHIL.
[TomuepkuBaeTcsi, 4TO MPU HCIOJIB30BAHUM BOJHBIX OOBEKTOB Tpa)kIaHEe M IOPUIMYECKUE JIHMIA OO0SI3aHBI
OCYILECTBIISATh MPOU3BOICTBEHHO-TEXHOJIIOIMUYECKUE, METMOPATUBHBIEC, arpOTEXHUYECKUE, TUAPOTEXHUUECKUE,
CaHWTApHBIC W JPyTHE MEPONPHUATHS, OOSCICUYMBAIOIINE OXPaHy BOJHBIX 00BEKTOB. [Ipu mpoBencHHUH
XO35MCTBEHHOW [I€ATEIbHOCTU YEJIOBEKa, B TOM YHUCJIE€ M NpPU BHEAPEHHMH B MPOU3BOACTBO HOBBIX
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TEXHOJIOIMYECKHUX IPOLIECCOB, HEOOXOAMMO YYHUTHIBaTh MX BIMSHME HA COCTOSHME BOJHBIX OOBEKTOB H
OKpY’Karolleld NpUpOAHOI Cpeibl B LIEJIOM.

' Ononzens — cMmemenne BHU3 1O CKJIOHY MacChl PBIXJIOH T'OPHOW TMOPOIBI MOJ BIMSHHEM CHIIBI TSIKECTH, OCOOEHHO MNpHU
HACBIIICHUH PBIXJIOTO MaTepHraina Bofoi. Oaaa u3 GopM CTUXUHHOTO OeACTBUS.

Jns moanepkaHus BOJHBIX OOBEKTOB B COCTOSIHUM, COOTBETCTBYIOIIEM JKOJOTHYECKHUM TpeOOBaHMSIM,
CO3/TAIOTCSI BOJOOXPAHHBIC 30HBL. JTO TEPPUTOPUHU, TPUMBIKAIONINE K aKBATOPUU BOJHOTO OOBCKTa, Ha
KOTOPBIX YCTaHAaBIMBAETCA CHEUUAIbHBIM PEXKHUM HCIIONb30BAHUSA M OXPaHbl BOJHBIX PECYPCOB, a TAKXKE
OCYIIECTBIICHHUS] UHOM XO3MCTBEHHOU JIESITEIHLHOCTH.

B mpenenax BOIOOXpaHHBIX 30H YCTaHABIMBAIOTCS MPHOPEKHBIE 3aIUTHBIC MOJOCHI, TJE 3amperiaeTcs
packorika 3eMelb, pyOka U KOpUeBKa Jieca, pa3MeIlIeHHe )KUBOTHOBOIYECKUX (PepM U Jlarepeid, a Takxke apyras
nesTenbHOCTh. [1opsiIoK yCTaHOBICHHS pa3MEpPOB M TPAHUIl BOJOOXPAHHBIX 30H, UX MPUOPEKHBIX 3aITUTHBIX
MOJIOC, & TAKXKE PEXKUM HX MCIOJIb30BaHUsA ycTaHaBiuBaroTcsa [IpaButensctBoMm PD. B mensx oxpaHsl BOJHBIX
O00BEKTOB MPEAYCMOTPEHO YCTAHOBJIICHWE M WHBIX 30H: CAHUTAPHOW OXPAaHbI, YPE3BBIYANHON IKOIOTUYECKOM
CUTYyallMd W DKOJOTUYECKOro OeICTBUS Ha BOJHBIX OOBekTax. K mociaemHuM OTHOCATCS Takue, TIe B
pe3yabpTaTe X031UCTBEHHOU AESTENIbHOCTA WM IPUPOAHBIX MPOIECCOB MPOUCXOAAT U3MEHEHUS, YIPOKAIOIINE
3I0POBBIO JIIOJIEH, )KUBOTHOMY U PACTHUTEIILHOMY MUPY, COCTOSHHIO OKPY>KaIOIIEeH MPUPOTHON CPEJIbI.

[IpaBoBas oxpaHa MOYB U 3€MEJbHBIX pecypcoB PP ocymiecTBisieTcsl B IEPBYIO O4YE€peb B COOTBETCTBHH C
TpeboBanusiMu Konctutynuu crpansl (cT. 9, 36, 58). Tak, B cT. 9 yka3piBaeTcs, 4TO 3eMJS U JpyrHe
MPUPOAHBIE PECYpPChl HMCIHONB3YIOTCA W OXpaHstorcs B Poccuiickoir ®enepanyii Kak OCHOBA KU3HU M
JeATEeIbHOCTH HApOO0B, MPOKUBAIOILIUX HA COOTBETCTBYIOIICH TEPPUTOPHUH.

B pasBuTHe OCHOBOIOJIArarOMIUX KOHCTUTYLHHMOHHBIX MOJOKEHUH B 3€MEIBHOM 3aKOHOJATENIbCTBE CTPAHBI
MpeayCMOTpPEHa CHUCTEMa MPABOBBIX, OPraHU3AIIMOHHBIX, HKOHOMUYECKUX U JIPYyTUX MEpPONPUITHH,
HalpaBJICHHbIX Ha palMOHAJIbHOE HCIOJIb30BaHUE 3€Mellb, IMPEAOTBpAllleHHE HEOOOCHOBAHHOTO W3bSITHS
3eMellb U3 CEeIbCKOXO03SHCTBEHHOTO 000pOTa, 3alIUTy OT BPEAHBIX BO3JIEHCTBUH, a TaK)KE Ha BOCCTAHOBIICHUE
MPOJYKTUBHOCTHU 3€MeJib (B TOM YHCIIE 3eMeNb JIECHOrO (pOHa), BOCIIPOU3BOCTBO U MOBBIIICHUE MJI0IOPOAUS
MOYB.

[IpaBOBbIE OCHOBBI 3€MJIENOJIB30BAHUSI B HALIEH CTpPaHE PACKPBIBAIOTCS TakKe B 3€MEIbHOM KOAECKCE U
3akone «O KkpecTbIHCKOM ((hepMepcKoM) X03sHUCTBEY, B psijie Yka3os [Ipesunenta PO.

B nmepeuncieHHBIX JOKYMEHTaX, B YACTHOCTH, YKa3bIBa€TCs, YTO COOCTBEHHUKU 3€MIIM, 3€MJIEBIAEIbIIbI,
3eMJICTIONB30BATENIM U apEHAATOPBI OCYILIECTBISAIOT PALIMOHAIIBHYIO OPraHU3alMI0 UCTIOIb3YEMON TEPPUTOPUH,
BOCCTAHOBJICHUE U IOBBIIIEHUE ITUIOJOPOAMS MOYB, 3aIUTy 3€MEJb OT PA3JIMYHBIX IPOLECCOB pa3pylLICHUs U
ap. s obecriedeHuss COOMIOAEHUS BCEMH (PU3NYCCKUMU, ODKHOCTHBIMH U IOPUAMYECKUMHU JTHIIAMH
TpeOOBaHUIl 3eMeIbHOI0 3aKOHOJATENLCTBA B LENAX 3(P(PEKTUBHOTO MCIOIB30BAaHUS U OXpaHbl 3emMellb B PO
CO3/laHa €JMHas CHCTeMa TOCYJapCTBEHHOTO KOHTPOJIA, B KOTOPOW Hapsay C TOJIOBHBIM 3€MEIbHBIM
KOHTPOJIEM COYETAIOTC W JPyrue BUABl KOHTPOJSA: SKOJOTMYECKHM, CAHWUTApPHO-3MUIAEMUOJIOTHYECKUN,
APXUTEKTYPHO-CTPOUTEIHHBIMN.

IIpaBoBOil pexum HG,I[pOHOJIBBOBaHI/ISII ocHoBaH Ha Koncturymuu P®, 3akonax PO «O weapax» um «O06
OXpaHE OKpYKarollel MNPUPOJHON Cpelbl», a TaKKe Ha psaae Yka3oB W pacnopsbkeHuil Ilpesmaenta PO.
OcHoBHBIE TpeOOBaHUS MO PallMOHATHFHOMY MCIIOJIB30BAHUIO U OXpaHe HeAp u3nokeHsl B pasf. [l 3akona PO
«O Henpaxy». C 3KOJIOTUYECKONM TOUKHU 3pEHUs HanOoJiee BAKHBIC U3 HUX: MPEIOTBPAICHUE 3arpsi3HEHUS HEAP
P IPOBEECHUH paboT, CBA3aHHBIX C UX HCIIOJIb30BAHUEM; IPEJOTBPALICHHE HAKOIUICHUS! MPOMBIIUIEHHBIX U
OBITOBBIX OTXOJOB Ha IUIOMIAISX BOJAOCOOpAa U B MECTaxX 3aJieTaHUs MOA3EMHBIX BOJI; OXPaHa MECTOPOKICHHIA
TMOJIE3HBIX HCKOMAEMBIX OT 3aTOIUICHUH, M0KAPOB U APYTUX (AKTOPOB, CHIDKAIOIIUX UX KA4eCTBO.

"Henpa — 3To uacTh 3eMHOI KOPBI, PACTIONOKEHHAS HUKE IOYBEHHOTO CJIOS, A TIPU €0 OTCYTCTBHH — HIDKE 3eMHOI TOBEPXHOCTH
U JTHA BOJOEMOB M BOJOCTOKOB. [IpocTuparomasics 10 riryOuH, JOCTYITHBIX IS T€0JIOTHIECKOTO U3YYECHHUS K OCBOCHHS.

B otinuune ot apyrux npupoaHbIX 00BEKTOB HeApa MPaKTUYECKH HEBO30OHOBUMBI KaK B HACTOsIIEe BpeMs,
Tak U B OT,Z[&JIGHHOIZ MCPCICKTUBC. B cBsS3u ¢ 3TUM BO3HHKAET H€06XOI[I/IMOCTI> B YCTAaHOBJICHUH OC06I>IX
TpeOoBaHUM, CIMOCOOCTBYIOIIMX WX palMOHAJILHOMY HCIIOJIB30BAaHUIO U Hajjexamed oxpane. [lpu
MMOJIb30BAaHUU HEApPaAMU HGO6XOI[I/IMO OGGCHG‘II/ITL OIITUMAJIBHOC COYCTAHUC DKOHOMHNUYCCKHUX U 3KOJIOIMYCCKHUX
MHTEPECOB OOIIECTBA, a TaKXE HHTEPECOB MPHUPOAbI U OOIIECTBA, MOJHOCTHIO HCKIIOYUTH BO3MOXHOCTb
HaHECEHUS BpeJia YEIOBEKY U OKPYXKAIOIICH cpesie, €e COCTaBHBIM AJIeMeHTaM. Bee 3Ti TpeOoBaHMs OTPasKEHBI
B PACCMOTPEHHBIX MIPABOBBIX HOPMAX.
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Kpome mepeuncieHHBIX BBINIE  3aKOHOAATENFHBIMH  JIOKYMEHTaMH B  00iacTH  0€30MacHOCTH
KU3HEICSITEIIbHOCTH SIBJIAIOTCS TOCYJApCTBEHHBbIE, OTpacjeBble CTAaHAAPThl U CTAHAAPTHl NPEANPUSATHUH,
MpaBWJIa ¥ HOPMBI, B KOTOPBIX COJEPKATCS pa3ivdHble TPeOOBaHHUS K OE30MACHOCTH TPYAa, IKOJIOTUYECKOM
0€301acHOCTH | JIp.

l'ocynapcTBeHHbIE CTaHAAPTHI OXBATHIBAIOT OOLIMPHBIE BOMPOCH! AEATEIBHOCTH YEJIOBEKa U SIBISIOTCS
OCHOBHBIMHM HOPMAaTHBHBIMU JJOKYMEHTAaMU B YKa3aHHBIX 001acTax. ['ocy1apcTBeHHbIE CTaHIapThl Pa30OUTHI IO
KJlacCaM CHCTEM M HMMEIOT CBOM Konbl. CTaHmapTbl 0€30MacHOCTH TpyJa HAayMHAIOTCS ¢ mudpa-koma 12
(manmpumep, 12.0.003-74, 12.1.018-85 u ap.), cTaHmapThl O OXpaHe OKpyKaromen cpenbl ¢ mudpa-koma 17
(manpumep, 17.0.0.01-76, 17.2.6.02-85 u ap.).

EnunbiMu mpaBuiiaMu, KOTOpbIE cofepXaT TpeOoBaHHMS K oOecreyeHHr0 Oe30MacHOCTH TpyAa Mpu
MPOEKTUPOBAHHUH, CTPOUTEIBCTBE U DIKCIUTyaTallMd TMPOMBIIUICHHBIX OOBEKTOB, SBISAIOTCS «CTpOUTEIbHBIC
Hopmbl 1 TipaBuiay (CHull), a Taxke pasnuunbie canutapubie HopMbl U nipaswia (CH, CaunlluH).

Ha ocHOBe rocyaapCTBEHHBIX CTaHIApTOB pa3padaTBIBAIOTCS OTPACIEBbIE CTAHAAPTHl U CTaHIAPTHI
MPEANPUATHI, YUUTHIBAIOIINE OTPACIIEBbIE U MECTHBIE YCIIOBHUS, a TAK)KE€ KOHKPETHBIE YCIOBUS U TEXHOJIOTHH
IIPOU3BO/ICTBA.

Eme onHy rpynmy HOpPMaTHBHO-TEXHHUYECKOM JIOKYMEHTAllMM COCTaBJISIOT pasnuuHble [IpaBuina,
[Tonoxenus u WHCTpykumu. Pa3zpaGaThIBalOT M yTBEPXKAAIOT ATH JOKYMEHTHl MHHHUCTEPCTBA, BEJOMCTBA,
opranbl ['ocHaa30pa.

Cpoxk aeicTBUSI HOPMATUBHBIX JIOKYMEHTOB OOBIYHO COCTABJISIET 5 JIET, MECTHBIX — 3 roxa. [locie yero stu
JIOKYMEHTBI IIepecMaTpUBaIOT U CPOK ACHCTBUSI MPOJIIEBAIOT HA 5 JIET WK OHMU yTPAYUBAIOT CHITy BOOOIIIE.

26.2. IlpaBoBble U OPraHU3ALMOHHbIE ACTIEKTHI 00ecnedeHns 6€30MACHOCTH B YPe3BbIYaiiHbIX
CUTYyalHUsAIX

CoBpeMEHHbIE COLMATbHO-3KOJIOTMUECKUE YCIIOBUSl XapPAKTEPU3YIOTCS HAJIUYUEM ONPENETICHHBIX U
YCTONYMBBIX OOBEKTUBHBIX TCHICHIMM YTIyOJEHUS DKOJOTHYECKUX TMOCIIECICTBUI YPE3BBIYANHBIX CHUTYAIIUH.
OCHOBHBIM  HCTOYHHKOM  OSKOJOTHYECKOTO HEONAromoiay4dusi sBISIOTCS aBapud H  KaTacTPOdBbI,
COTIPOBOXKAAIOIINECS BHIOpOCAMH U COpOCaMM 3arpsi3HSAIONIMX XUMUYECKUX, PaJUOAKTHUBHBIX, OMOIOTHYECKUX
BELIECTB U MATEpPUAIOB B OKPYXKAIOIIYIO CpEAy, a TAKKE pa3IM4HbIE MPUPOAHBIE MPOLECCHl U SABICHUS —
HABOJIHEHHUS, yparaHbl, OypH, TailQyHbBI, CMEep4H, CUJIbHBIE, OCO0O AJIUTENIbHbIC, MOXKAMU, 3EMIIECTPSCEHUS,
OTIOJI3HU, OOBAJIBI U JIP.

B mnactosimee Bpemsi B PO mpuHsATH crnenyromue ¢enepaibHble 3akoHBL: «O 3aluTe HACEIEHUS H
TEPPUTOPUN OT YpE3BBIYAMHBIX CHUTyallMd MPUPOJHOIO M TEXHOTEHHOIO Xapakrepay, «O moxapHOU
O6e3onacHoCTHY, «O paauanroOHHON 0e30macHOCTH HaceneHus», «O0 HCIOJb30BaHUU AaTOMHON SHEPTUMY.
[lopsnok neicTBUS B UpE3BBIUANHBIX CUTYyaLUsAX OTPaXeH Takke U B cT. 56 u 88 Koncrurynuu PO.

Pa3zpabarbiBaeTcss psa  denepaibHbIX LENEBBIX IPOrpaMM, HAMpPaBICHHBIX Ha MPEAYNpexXIeHUE U
MOJArOTOBKY K JIMKBUAALMU TIOCIEACTBUH Ype3BbIYaWHBIX cuTyauuid. IlpuHnmnuanbHas OCOOCHHOCTD
CO371aBa€MOM 3allUTHl HACEJIEHUSI COCTOUT B COCPEIOTOUEHNHN YCUIINI Ha IPEAYIIPEKICHUN NX BO3SHUKHOBEHHUS
Y Pa3BUTHS, CHIDKEHUH pa3MEpOB yIiiepOa v MoTeph, JIUKBUIANNUN TOCIEACTBHIA.

Hanee paccMOTpuUM MOCJIEA0BATEILHOCTh JEHCTBUN OpraHoB ymnpaBieHus PD B upe3BbIUAiHON CUTyaluu
(opraHu3alMOHHBIE OCHOBBI).

[Ipesunent PO BBoIUT mpu BO3ZHUKHOBEHUH upe3BblyaiiHoil cutyaruu (UC) B cooTBETCTBUM €O CT. 56 U 88
Koncturyuun Poccun Ha TEppUTOPHUM CTPAaHBI UM B OTIEIBHBIX €€ MECTHOCTSIX UpE3BbIYAHHOE MOJIOKEHUE,
MPUHUMAET PEIIeHUE O MpUBJICUEHUHU TIpu Heobxoaumoctu JukBuaanun YC Boopyxkennbix cun PO, npyrux
BOMCK ¥ BOMHCKUX (DOPMUPOBAHUIA.

®denepanbHoe Cobpanue PO yTBepknaer Or0KETHBIE aCCUTHOBAHUS Ha (PMHAHCHPOBAHHUE JEATECILHOCTH U
MEPONPUATHIA B YKa3aHHOH 00JacTH.

[IpaButenscTBO PD M3maeT mocTaHOBICHUS U PACTIOPSHKEHUS B 00JIACTH 3aIlIUTHI HACETICHUS M TEPPUTOPHIA,
orpenenser 3aaayd, (YHKIHUH, TMOPSAIOK JIESITEIbHOCTH, MpaBa M OOS3aHHOCTH (elepalbHBIX OpraHoOB
WCTIOTHUTEJIPHOW BJIACTH B OOJACTH 3alTUTHI HACEIICHUSI M TEPPUTOPHUIA, OCYIIIECTBIIIET PyKOBOACTBO EnnHoM
rOCyJJapCTBEHHOM CUCTEMOM MpEeAYNPERKACHUS U TUKBUIAAIIMN YPE3BbIYANHBIX CUTYallUi, IPUHUMAET PELICHUS
0 HEMOCPEJACTBEHHOM DPYKOBOJICTBE JIMKBUIAIIMEH ITOCIEICTBHN YpPE3BBIUAWHBIX CHUTYallMd W 00 OKa3aHWH
MIOMOIIH B CITy4yae UX BOZHUKHOBEHUS, ONIPEAEIAeT MOPSA0K MPpUBIeUEHUS Boick [ paskaanckoit 06oponsl PD k
JMKBUIAITUH TTOCJICICTBUH YPE3BBIYAMHBIX CUTYAIINM, a TAK)KE BBITIOIHSICT P IPYTUX (QyHKITHH.

220



Opransl rocyapcTBEHHON BiacTu cyObekToB denmepanuu OCYIIECTBISIOT MOATOTOBKY U TOTOBHOCTH
HEOOXOJUMBIX CHUJI U CPEICTB JUIsl 3alUTHl HACEJIEHUS U TEPPUTOPHIL, 00yUyaroT HaceJleHUE Crioco0am 3allluThl
U JIEUCTBUSM B YKa3aHHBIX CUTYalUsX, IPUHUMAIOT PEHICHUS O MPOBEJACHUM 3BAKYalIMOHHBIX MEPOIPUSITHUH,
o0ecreunBalOT UX MPOBEJIEHUE, OPTaHU3YIOT U TMPOBOJAT aBapUHHO-CHAcaTeNbHbIE U JIPYrHe HEOTIIOXKHBIE
paboThI, a TaKKe MOAAEPKUBAIOT OOIIECTBEHHBIN MOPSAIOK B XO/I€ UX MIPOBEICHUS U JIp.
Oprassl MECTHOTO CaMOYIPAaBJIEHUS CaMOCTOSATENIBHO OCYLIECTBISIOT IOATOTOBKY M TOTOBHOCTH
HEOOXOUMBIX CHJI M CPEJICTB ISl 3aIIMTHI HACEIICHUSI U TEPPUTOPHIL, 00ydaroT HaceJIEHUE CIIOCO0aM 3allUThI
U ICUCTBUSAM B UPE3BBIUANHBIX CUTYAIUSIX, CO3/AI0T pe3epBhl (PUHAHCOBBIX U MaTEPHAIIbHBIX PECYPCOB U T.1I.
JIJist OCyIIeCTBICHHS TOCYJAPCTBEHHOTO YIPABICHHS M KOOPAUHAIIMH JACSITENLHOCTU (PeiepalbHbIX OpraHOB
WCIIOJIHUTENIBHONM BIAacTH B  OOJACTH 3allUThl HACEJEHHs] W TEPPUTOPUN CO3JAETCSl  CHELHAIBHO
YIOJIHOMOYEHHBIN (hefiepabHbId OpraH MCIOJHUTEILHON BIACTH, KOTOPBIA CO3JAeT MOJBEIOMCTBEHHBIE EMY
TEPPUTOPHAIIBHBIE OPTaHBbl.
JIukBHU AU Ype3BbIYAHBIX CUTYALM BO3JIOKEHA HA:
" CIIyOBbI SKCTPEHHOM TTOMOIIY U CITYKOBbI TMKBUIAIIMOHHON TTomMoi Mun3apasa P®;
" CiIyKOBI SKCTPEHHON BETEPHUHAPHOM MOMOIIH U CITY>KOBI 3aIIUTHl pacTeHUH MHHCENbX03Mpo/a;
" BCEPOCCHICKHE CITY>KObI MEIUIIMHCKUX KaTacTpod;
" OMNEPATHUBHYIO TPYMITy NOCTOSHHOW TOTOBHOCTH M MPOTUBOJIABUHHYIO clykK0y Pocruapomera;
" CiIyOBI TPOTUBOIIOXKAPHBIX U aBAPUIHO-CIIacaTeNbHbIX paboTr MB/I;
"  popmupoBaHUS TPAKIAHCKON OOOPOHEI;
" [oApa3/ieleHHs] MOMCKOBO-CIacaTeNIbHbIX CiIy’)k0 MuHHCTEpCTBAa MO JejlaM Tpa)kJIaHCKOH OOOpOHBI,
Ype3BBIYAIHBIM CUTYALIUSM U JIMKBUAAINUU OCIEACTBHUM CTUXUIHBIX OencTBuilt PO (MUC PO);

" COEIMHEHHMs U BOMHCKHE YaCTH XMMHUUYECKUX U MHKEHEPHBIX BOMCK Boopyxennbix Cui;

" Ccny>KObl TIOMCKOBOTO M aBapUHHO-CIIACATENILHOTO OOecTeueHus: TMOJeTOB [ 'pakIaHCKOW aBHAIMH
MunTtpanca Poccuu;

" BOCCTaHOBHTEJIbHbBIC U MOKAPHBIE MOE3/1a;

" aBapuiiHO-CIIacaTeNIbHbIE CIY>KObl MUHUCTEPCTB U BEJOMCTB.

26.3. Opranu3animoHHbIE BONPOCHI 0€30IIACHOCTH TPyAa

3a cocrossHMEM 0€30MacHOCTH TpyJa YCTaHOBIEHBbI CTPOTHE TOCYJAapCTBEHHBIM, BEJOMCTBEHHBIN U
OOIIECTBEHHbI HAA30p M  KOHTPONb. [OCynapCTBEHHBII HAA30p  OCYMIECTBISIOT — CIIELUANIbHBIC
rOCYJJapCTBEHHbIE OPraHbl U WHCIEKINH, KOTOPbIE B CBOEW AEATEIBHOCTH HE 3aBUCAT OT aIMUHUCTpALUU
KOHTposMpyromux npeanpusatuii. ro Ilpokyparypa P®, @enepanbHblii TOPHBIM U MPOMBIIIJIEHHBIA HAJ30D
Poccun, ®denepanpubiii Hamzop Poccum mo smepHOM W pamumanuoHHON Oe3ormacHOCTH, [ocymapcTBEHHBIN
sHepreTnueckuil Hag3op P®, ['oCcynapCTBEHHBI KOMHUTET CaHUTAPHO-3IIHMIEMHOJIOTMYECKOro Haxasopa PO
(I'ockomcanmsmumuanzop Poccum), @DenepanbHas MHCHEKIUA Tpyna mpu  MwuHHCTepcTBe Tpyaa PO
(Poctpynuncnexuus); Munucrepctso PO no aToMHOI 3HEpruu.

OO0mwmit Haa30p 3a BHITIOJIHEHHEM paccMaTPUBAEMBbIX 3aKOHOB BO3JIOKeH Ha ['eHepanbHOro npokypopa PD u
MECTHbIE OpraHbl Npokyparypel. Hamsop 3a coOmoneHMeM 3aKOHOJATENLCTBA MO 0O€30MacHOCTH TpyJa
BO3JIOKEH Takke Ha Mpodcoro3bl PD, KOTOpbIe OCYIIECTBISIOT KOHTPOJIb 32 o0ecreueHneM 0e30MacHOCTH Ha
IIPOU3BOJICTBE YEPE3 TEXHNUECKYIO MHCIIEKIIMIO TPY/1a.

KoHTposib 3a cocTOSHHEM YCIOBHM TpyAa Ha MNPEANPHUATUSAX OCYLIECTBISIOT CIEHHAIBHO CO3JaHHBIC
CIIy>)KOBl OXpaHbl TPyJa COBMECTHO C KOMHUTETOM Ipo¢coro30B. KOHTpONb 3a COCTOSHHMEM YCIOBUH Tpyaa
3aKJII0YAETCsl B IPOBEPKE COCTOSHUS MPOU3BOJICTBEHHBIX YCIOBUM /711 pabOTAIOMIMX, BBISIBJICHUH OTKJIOHEHHM
oT TpeboBaHUil 0€30MacHOCTH, 3aKOHOAATENbCTBA O TPYAE, CTAaHIAPTOB, MPAaBMJI M HOPM OXpaHbl Tpy.a,
MMOCTAHOBJICHUM, TUPEKTUBHBIX TOKYMEHTOB, a TaKXKe MPOBEPKE BBINOJIHEHUS CITy:K0aMu, MOIpa3IeIeHUsIMU U
OTICNBHBIMU TPYIIIAMH CBOUX OOS3aHHOCTEH B OO0JIACTM OXpaHbl TpyJAa. DTOT KOHTPOIb OCYIIECTBIISIOT
JIOJDKHOCTHBIE JIMIA M CHELHUAINCTBI, YTBEPKIACHHBIE NMPUKA30M MO aJIMUHHCTPATUBHOMY MOJPa3EICHUIO.
OTBETCTBEHHOCTH 3a 0€30MaCHOCTh TPY/Ia B LIEJIOM I10 MPEANPUATHIO HECYT JUPEKTOP U INIAaBHBIA HHXKEHEP.

BenomctBeHHble Ciy’)kObl OXpaHbl TpyJa COBMECTHO C KOMHUTETaMH MpPOQCOI030B pa3padaThiBalOT
MHCTPYKIIMU MO O€30MacHOCTU TpyJAa Ul pa3iIM4yHbIX NMpodeccHil ¢ y4eToM cremupuKd paboThl, a TaKxke
MPOBOMAT HWHCTPYKTAXH M OOydeHHWE BCeX paboTaronux IMpaBuiaM Oe3omacHoW paboTel. Paznuvaror
CIIEAyIOIIME BUABI MHCTPYKTaka: BBOJHBIM, NEpBUYHBIM Ha paboyeM MecTe, MOBTOPHBIM BHEIUIAHOBBIM U
TEKyUIUH.
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BBoaHBNH HMHCTpPYKTa’)X MPOBOAIT CO BCEMH pabOYMMM U CIy)XAllUMH HE3aBUCUMO OT
npodeccun 0 npreMa Ha padoTy, a TakKe ¢ KOMaHIUPOBAHHBIMH M YYAIIMMHUCS, IPUOBIBIIMMHU Ha TIPAKTUKY .
OcHOBHEBIE BOIIPOCKHI, 3aTparuBacMbIC BO BBOAHOM HHCTPYKTAXC, U NPUMCPHLIC 3aTpPaTbhl BPCMCHU Ha HUX
W3JI0KEeHUE (MUH) MPEICTABIICHBI HIDKE:

OcCHOBHbBIE MOJIOKEHUS 3aKOHOIATENIbCTBA TI0 OXPaHE TPY/Ia - 10
[TpaBuna BHyTpEeHHETO paclopsaKa U pexkuMa paboThI - 10
[Topsimox mpoABMXEHUS B 30HE IPOU3BOACTBA padbOT

1 0COOBIE YCIIOBUS TPY/la HA OT/IETBHBIX yYaCTKaX - 10
OO6mmue TpeOoBaHMs OXpaHbl TPY/Ia HAa MPOU3BOJICTBE -20
[TpaBuna amexTpoOe30macHOCTH - 10
TpeboBanus 10 MOXKapHOI 0€30MaCHOCTH -10
[Topsnox mogyyeHus: HHCTPYMEHTA, CIEeLO K Ibl, CIIEII00YBH,

NPeJOXPAaHUTEIBHBIX PUCTIOCOOTCHUH -5
[IpaBuia npou3BOICTBEHHON CAHUTAPUU U JTUYHON TMTHUECHBI -5
CriocoObI OKa3aHus MEPBO JOBpaueOHOM MTOMOIIH - 10
[opsanox odopmiieHns: JOKYMEHTOB IPU HECUACTHBIX CITydYasx Ha MPOU3BOJCTBE -10

[lepBUYHBIA HMHCTPYKTAaX Ha padouyeM MecTe€ MPOBOAUT HEMOCPEICTBEHHBIH PYKOBOJIUTEIb
paboT mepes JAOMycKoM K paboTre. DTOT BUJ MHCTPYKTaXKa JOJKEH COMPOBOXKIATHCS MOKa30M 0e30MacHBIX
MIPUEMOB PabOT.

[ToBTOpHBH HMHCTPYKTAa’X Ha paboueM MecTe MPOBOAAT C PaOOTHUKAMH HE3aBUCHMO OT HUX
KBaTM(UKAIIMKN, CTaKa W OIUIaThl padOTHl HE peKe YeM pa3 B MIeCTh MecsreB. Llenb 3Toro MHCTpyKTaka —
BOCCTAHOBUTH B MAaMATH pabodero MHCTPYKIMHU MO OXpaHe TPyJa, a TaKKe pa3o0paTh KOHKPETHbIC HAPYILICHHS
W3 MPAKTUKHA PEATPHUSITHS.

BHennaHoBB W HMHCTpPYKTa)X Ha paboueM MecCTe NMPOBOJAAT B CIy4dae M3MEHEHHs MPaBHII IO
OoXpaHe TpyJla, TEXHOJOTHYECKOTo Ipoliecca, HapyIIeHus] pabOTHUKAMH TIPaBUJI TEXHUKH O€30MaCHOCTH, TIPH
HECYAaCTHOM cllydae, MpHU MepephiBax B paboTe — aisi paboT, K KOTOPHIM MPEIBSIBISIIOTCS JTOTOTHUTEIbHBIC
TpeboBaHUs OE30MACHOCTH TpyAa, — 0ojee yeM Ha 30 KajeHIapHbIX THEH, I OCTaIbHBIX paboT — 60 mHei.

Texymuil MHCTPYKTAaX HPOBOIAT JUII pabOOTHUKOB, KOTOPHIM O(GOPMIISIOT HapsA-JOMyCK Ha
oTpeieJICHHbIC BUBI PadOT.

PeByHBTaTBI BCEX BUI0B I/IHCprKTa)Ka 3aHOCIT B CIICIIHUAJIBHBIC )KypHaHLI. 33 HapymeHHe BCEX BUIO0B
3aKOHOJIaTEIHLCTBA 10 OE30MAaCHOCTH KU3HEACATEIIHHOCTH MPEyCMaTPUBACTCS CIIEIYIONIas OTBETCTBEHHOCT:

" JucyuniuHapHas, KOTOPYIO HAKJIAAbIBAET HA HAPYIIUTENS BBIIIECTOSIICE aTMUHUCTPATUBHOE JIUIO
(3aMeuaHue, BBITOBOP, IMEPEBOJ Ha HWIKEOIUIAYMBAEMYIO JOJDKHOCTh Ha OIPEACNICHHBIH CPOK WU
MOHWXEHUE B JOJIKHOCTH, YBOJIbHEHUE);

" aomuHucmpamuenas (TOIBEpPraloTcs paOOTHUKA aJIMUHHCTPATHBHO-YIPABJICHUYECKOTO ammapara;
BBIPA)KaeTCsl B BUJIE MTPEIYNPEKICHHUS, OOILIECTBEHHOTO MOPHUIAaHUs WK 1Tpada);

" yeonoeuas (3a HaApYUIEHWs, TOBJEKIIME 3a COOOM HEeCcYacTHbIE CIIydyah WIH JIpyTrue TsDKeIbIe
MOCTIS/ICTBUS );

" MamepuanbHas, KOTOPYI0 B COOTBETCTBUHU C JCHCTBYIOIIMM 3aKOHOIATEIHCTBOM HECET MPEIINPHUsTHE B
nenoM (mrpadsl, BHILIATH MOTEPIEBIIMM B pe3yJbTaTe HECUACTHBIX CIy4YaeB M JIp.) WJIM BUHOBHBIC
JIOJDKHOCTHBIE JIUIA ATOTO MPEATTPHUSITHS.

KonTpoJbHBIE BOPOCHI

B kakux HJOKyMEHTaxX OTpa)K€Hbl IPaBOBbIE OCHOBBI MPHUPOAONOJIb30BaHUsS B PD?

Uro siBsieTCs TIaBHOM 3a/ja4ueil roCy1apCTBEHHOW MOJUTUKY B 0071acTH OXpaHbl TpyAa?

B kakux JOKyMEHTax HU3/1aratoTcsi IpaBOBbIE OCHOBBI JEHCTBUIM B UPE3BbIYAHHBIX CUTyalUIX?

Kakue HOpMaTUBHBIE JOKYMEHTHI pPErJaMeHTHPYIOT TpeOoBaHus 1O O€30MacHOCTH TpyAa U
9KOJIOTHYECcKOi Oe3omacHocTu?

Kaxk ocyuiecTBiisieTcst KOHTPOJIb 32 COCTOSIHUEM YCIIOBUM TpyJa Ha MpeanpusiTun?

KTo HeceT 0TBETCTBEHHOCTH 3a 0€30MaCHOCTh TPya Ha MPeapUsITHHA?

7. Kakue uHCTpyKTaxu 110 0€30MaCHOCTH TPyAa MPOBOIAT HA MPEANPUATHIX?

balbad S

SN
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