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NMPEANCIIOBUE

Crparerus ycroiumBoro pa3Butust Poccum mpenmnonaraer NIaHOMEPHBIH,
CTaOWJIBHBIH  SKOHOMUYECKHMH PpOCT CTpaHbl C y4€TOM palMOHAaJIBHOTO
WCIIONIb30BAaHMSl  NPHUPOJAHBIX  PECYpcOB M COXpaHEHHs  OJaronpusTHON
OKpYXaroller cpebl Ul HACTOSILETO U Oy yIIMX HOKOJISHHUH JFOIeH.

I'nmaBHoi 3amavedt mucuumuinHbl  «[IpOMBIIIIEHHAs HSKOJIOTHS  SIBISETCS
(opMHpOBaHUE SKOJOTMYECKOTO MHPOBO33PEHHS OyIyIHMX CIENHAIUCTOB,
KOTOpO€ TMO3BOJIMT MM MPOQECCHOHAJIbHO AaHAIW3UPOBATh M  OLCHUBATH
COOCTBEHHYIO MPOM3BOJICTBEHHYIO JIEATEIBHOCTh B OTHOIICHWH K OKpPYKalOIIEeH
TIPUPOTHOH Cpesie ¥ IPUHUMATh YKOJIOTHYECKH 00OCHOBAHHBIE PELIIEHMSL.

W3ydyenne AMCHUILIMHBI JODKHO CIIOCOOCTBOBATH OBJIAJCHHIO CTYIEHTAMH
KOMIUIEKCOM 3HaHMH, CBSA3aHHBIX C Owocgepol, SKOCHCTEMOH, TexHochepoH,
SKOHOMHUKOH  TPUPOAONOJIE30BAHUS,  KOMIUIEKCHBIM ¥ palMOHAJIbHBIM
HCTONB30BaHUEM MPUPOAHBIX pecypcoB. IIpenmer nNpoMBIIITIEHHAas 3KOJIOTUs
n3y4aercs Ha CTapuIMX Kypcax W 0a3upyercsl Ha 3HAHMSAX APYTHX SKOJIOTMYECKUX
JIICIUIIINH.

VYuyebHoe MmocoOMe HaIMCaHO Ha OCHOBE KYPCOB JIEKIMH IO CIIEIYIOUINM
qucruminHaM: «OOmmast sxonorusy, «lIpukimanHas SKOJIorus», «YpOOIKOIOTHS»,
«Texnorennole cucrema», «CucreMHast dKkonorus», «Oxonorus Poccum»,
«Oxonorust Pecniyonukn Mapuit Dn», Oxomorust 4enoBeka», «CaHHWTapHO-
TUTHEHWYECKMH  MOHMTOpUHI», uurtaeMelx B [OVYBIIO «Mapuiickuii
rOCY/IapCTBEHHBIN YHUBEPCHTETY.

VYuyebHoe mocoOue pas3feneHo Ha IPEAUCIIOBHE, CEMb IJIaB M KOMIUIEKT
TECTOBBIX 3a/JlaHUM, KOTOpPBI MOXKHO HCIOJIB30BaTh KaK JUIsl CaAMOKOHTPOIS
CTY/ICHTOB, a TaKKe Ul OpPTaHU3alMU MPOMEXYTOUYHBIX W UTOTOBBIX aTTECTALIUH
CTYJICHTOB.

B ydeOGHOM mocoOnu paccMaTpHBalOTCS 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHHMS
TEXHOT€HHBIX CHCTEM, OSKOJIOTMYECKHE NpOOJIEMbl TPAaHCIOPTa M OTAEIBHBIX
oTpaciel IpOMBIIIJIEHHOCTH, BOIPOCH! IPOTUBOAEHCTBHS yrpo3aM NMPUPOJHOTO U
TEXHOT€HHOTO XapakTepa, BOIPOCHI WH)KEHEPHOW 3aIlMTHl Cpeibl OOWTaHWS.
Kpome sToro mogpobHO paccMOTpeHbI METO/BI pacueTa TOKCHYHBIX BHIOPOCOB B
atMochepy ¢ yxomsmmmu Trazamu TOC u HOPMATHBOB OOpa30BaHUS OTXOJIOB,
OLIEHKH  3arpsi3HEHUS]  TOBEPXHOCTHBIX  BOJOEMOB, pabOThl  JBHraTesnei
aBTOTPAHCIOPTa, IIOCIEJCTBUI aBapHHHBIX B3PHIBOB  TOIUIMBHO-BO3/YIIHBIX
cMecel ¥ COMAIbHOrO U UHAUBUIYaJIbHOTO PUCKOB.

Marepuan y4eOHOro moOCOOMS M3JIOKEH Ha OCHOBE JIEWCTBYIOIIMX
3aKOHOATEIbHBIX U HOPMATHBHBIX JOKYMEHTOB MO OXPaHE OKPYXKaroIlei cpessl U
PaLOHATIBHOMY IPUPOIONOIB30BAHUIO.

VYuyebHoe mnocoOue it CTYAEHTOB BY30B COCTAaBIIEHO B COOTBETCTBHH C
TOCYIapCTBEHHBIM  00pa30BaTENbHBIM — CTAaHAAPTOM JUIS  BBICHIMX  Y4eOHBIX
3aBEJICHUM.

BepHyTbCSt B KATATIOr y4eBHNKOB
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MMABA 1
NMPEAMET U 3A0AYU NMPOMbILLNEHHOW 3KONOIrMu

Hamnbonee MaccupoBaHHBIM Bpel OKpYXKarolleld NPUPOIHON cpene
HAHOCST TPOMBINUICHHBIE MPEANPHUATHS, DHEPTeTHKA W aBTOMOOWJILHBIH
TPaHCIOPT, KOTOpbIE  SIBISIIOTCS ~ HEOTHEMJIEMBIMH  KOMITOHEHTaMU
ypOaHu3npoBaHHbIX Tepputopuii (derncos, 2007).

NuTeHcuBHOE pa3BUTHME  XO3AMCTBEHHOW JEATEIBbHOCTH  JIIOJEH,
Jerpajanusi eCTeCTBEHHBIX JKOCHCTEM, aBapul H KaTacTpodsl Ha
MPOMBIIIUICHHBIX 00BbEeKTaX TpeOyeT HOBOrO MOAXO0Ja K OpTraHU3alud |
(YHKIMOHUPOBAHUIO MPEANPUITHH U SKOHOMHUYECKOH CHCTEMBI B IIETIOM;
HaAJeXaluil BkiIag B (OpMHUpPOBaHMM W pealM3ald TaKOTo IMOIX0/a
JIOJKHA BHECTH TPOMBIIIUICHHAS DKOJIOTHSI.

[onsatue «npomviuinennas sxono2usy» NOSBIIOCH B Hadase 80-X rooB
XX Beka M K HACTOSIIEMY BPEMEHU CYIIECTBYET HECKOJIIBKO OIPENEICHUN
nanHoro tepmuna. H.®. Petimepc (1990) naer cnemyroiee onpeseieHue:
«lIpomvruunennas 9K0A02Us» — NUCIMILINHA, paccMaTpuBaromas
BO3/ICHICTBHE TMPOMBIIIICHHOCTH — OT  OTAEIBbHBIX MPEANPUSTHH /10
TexHOC(ephl — HA TIPUPOLTY, K HA00OPOT, — BIMSHUE YCIIOBHH TMPHUPOJHOM
cpenbl HAa (QYHKIMOHMPOBAHUE MPEANPHUATHN M MX KOMIUIEKCOB. JTO K€
onpernenenue ucnoip3zoBano B.I'. Kaneiruaeimv (2000) u B.B. [lenucoBeiM
(2007).

B pabore P.A. Crenenp u C.M. Pemsix (2000) mox npomwviuiiennoi
9Ko02Uell TOHUMAETCS HayKa 00 9KOIOTr0-90KOHOMHUYECKHX cucTeMax. A.A.
YennokoB u JIL.®. IOmenko (2001) Takke CUMTAIOT, YTO COBPEMCHHAS
NPOMbBIULIEHHASI IKOI02UsL — HTO CAMOCTOSITeNIbHAsg Hayka, H3ydaromas
BIIMSHUE TIPOMBINUICHHONW JIEATEIbHOCTH Ha Ouocdepy, a TaKxke
omnpezeNsiomas MyTH J0CTaTOYHO O0e300Ie3HEHHOro AJIsl YelnoBeYeCcKOn
HMBUJIU3AIMH [TEPEX0/ia TEXHOC(Ephl B HOOCHhEPY.

B.B. Crakun (2000) cumTaer, 4TO npOMbLULEHHASI IKOAO2USL — ITO
HAayYyHOE HaNpapieHWe, TMPEIMETOM H3YYCHUS KOTOPOTO SBISETCS
HEMOCPEICTBEHHOE  OTPUIATENbHOE  aHTPOINOIeHHOE  BO3ACHCTBHE
XO3UCTBEHHOM JIEATEIbHOCTH Ha OKPYKAIOILYIO CPEy.

BonpIIMHCTBO — cHenuMaaMcTOB — CYMTAIOT, 4YTO Haubojee IOJHO
cofiep’kaHUe AWCHUIUIMHBI oTpaxkeHo B.A. 3aiinieBbiM (1999), koTopbrii
CUMTall, YTO HNPOMbIULIEHHAS 9KOJO2Us paccMarpuBaeT (M3ydaer)
B3aMMOCBSI3b (M B3aUMO3aBHCHUMOCTE) MaTEpUAIbHOTO, B TIEPBYIO OUepeb
MPOMBIIIIEHHOTO, TPOU3BOJICTBA, YENIOBEKa M APYTHX KUBBIX OPraHU3MOB

BepHyTbCs B kaTaror y4ebHMKOB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml
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U cpenpl UX OOMTaHUs, TO €CTh MPEIMETOM HM3Y4YECHUs MPOMBIIIICHHON
9KOJIOTUU SBJISIOTCS SKOJIOT 0-3KOHOMHUYECKHE CUCTEMBL

Ha pucynke 1 moka3zaHa B3aMOCBSI3b OT/IE€NBHBIX OTpaciel SKOJIOTUU U
MECTO IIPOMBILIIEHHON KOJIOTH B Py SKOJIOTHYECKUX HaYK.

3KoAOruUst cembi,
MONY/ISLUOHHAS IKONOT NS

3konorus JKONOTMs HePAPXK
cuCTEMATUHECKUX rpynn WrxenepHas SKoNorms HKUBOTO
(6roaxonorus)
MonexkynspHas 3konorus,
reHeskonorus,
MNpuKknaaHas okoAorus, |  [IKONIOTMS KNETOK U TKaHei
. TexHoNorM4eckas $u3monoruyeckas
sﬁ%ﬁ%z‘:;;;g:ﬁ;m axonorns, 3KONOrNs, IKONOTMs:
KVBOTHLIX CenbCKOXO3RNCTBEHHAR 0COGu, NONyASILMOKHAA
14 NPOMBILLNEHHAS! 3IKONOMMS, IKONOTUS BNAA,
3KOSOTUS, cooGuecrs,
9K0/IOr03KOHOMMYECKAS Guoueronorus,
BuorecLMoKonorns,
Hayka
Buocgeponorus
] } I
3KONOrnA CPea XN3HU, KonuenTyansHas
cep ee pacnpocTpaHeHus 1 IKCNEPUMEHTANbHAS
nreorpaguyeckmx 3KoNorMs
noapasaeneHni
Aaponorus, Ananurudeckas
rnapoduonorus, 3KONOrKs,
UTOIKONOTUS, IKOMOTUR TeopeTnyeckas
NEecos v NYCTbIHL IKONOTUS
Xpon 10T -
poHoskonorma Jkonorus rnoceneHnin
WUcTopuieckas 3Konorus
° g pxeg KONOTUS ! Yp6oakonorus,
! N0rns T
3BO/MOLNOHHAR IKONOT NS 3Konorna crponTenecTea
CoupanbHas 3KONorus dakTopankHas IKONOrus

(ayTo3konorna)

Puanyeckas Ikonorus,

3KONOrus Yenoseka,
3KONOrus

XUMUYECKAR SKONOTMNA,
[3KONOrus aHTPOMNOreHHBIX

HapoaoHacenewms, BO3pENCTBUA

Puc. 1. MecTo npOMBIIIUIEHHON 3KOJIOTHH B PsITY SKOJIOTHUECKUX HayK
(o B.T. Mengenery, 2002)

OnHoli W3 TJHaBHBIX 3a/Jad MPOMBIIUICHHOW SKOJOTHHU  SIBISETCS
HAXOXKJEHUE NYTEH M PalUOHAJIBHOIO WCIIOJIb30BAaHUS TPUPOAHBIX
peCypcoB, MPENOTBPAILCHUS UX UCUEPHAHMs, NErpaallid U 3arps3HEHUs
OKpY’KalolIEeN Cpe/ibl, a8 B KOHEYHOM MTOr€ — COBMEIIEHNE TEXHOIEHHOTO U
OMOTr€OXMMUYECKOTO KPYTrOBOPOTOB BEIIIECTB.

[IpombinuieHHas 3KOJMOTUs — (DYHKIIMOHAJIbHAS JUCIMILUIMHA, TaK KaK
Hapsily C YCTAHOBJIIEHHMEM CTPYKTYpbl M 3aKOHOB pPa3BUTUA 3KOJOrO-
SKOHOMHUYECKUX CHUCTEM, MPEIMETOM MCCIEAOBAHUS IPOMBILIIEHHON

BepHyTbCs B katdhor y4ebHMKOB
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OKOJIOTUHU ABJIACTCA YCTAHOBJICHUEC JUHAMUYCCKUX cBs3el BHYTPU HHUX, TO
ecTh (PYHKIIMOHUPOBAHUE MTOJOOHOH CUCTEMBI KaK €IUHOTO LIENOTO.

MeronoIoru4eckoil  OCHOBOM NPOMBIIIJIEHHOW HKOJOTHMU  CIIY’KHT
CUCTEMHBIN nmoaxoaq € Yy4de€ToM BCEro MHOI‘OO6pa3I/I5I 3KOHOMHNYECCKHUX,
6I/IOHOI‘I/I‘IGCKI/IX, CONMAJIBHBIX, TCXHOJIOTMYCCKUX U OAPYTUX CB}I3CI>'I, ux
pasHooOpasus u conoqunHenus ([anakruonosa, 2002).

TexHomoruii B uenoBeYECKOM OOILIECTBE CYIIECTBYET, IO KpalHeH
Mepe, CTONBKO K€, CKOIBKO M Pa3HbIX BHJIOB CO3JaHHBIX YEIOBEKOM
MPOAYKTOB (@ MHOTHME TMPOIYKTHl HMEIOT WU 110 MHOXKECTBY pa3HBIX
TEXHOJIOTUH), BCE 3TO MHOrooOpa3ue TEXHOJIOTMH MOXKHO MOJpa3eiuTh
Ha TPH OCHOBHBIX Kiacca: (HU3UKO-MEXaHHYECKHEe, XHUMHUYECKUE H
OMOTEXHOJIOTHYECKHE.

B gusuxo-mexanuueckux mexronocusx UCXONHBIH MaTepuan (CbIpbe) B
mporecce TMONYy4YeHUsT MPOAYKTa MeHsieT (opMy WIM arperatHoe
COCTOSIHHE, HO HE H3MEHSET CBOEro XMMHYECKOTO COCTaBa (Hampumep,
TEXHOJIOTUS TIepepabOTKH JAPEBECHHBI JUIS MPOU3BOJICTBA JCPEBIHHOMN
Mebenn). B mpoliecce momydeHus] IPOMYKTa B XUMUUECKUX TEXHOLO2USIX
ChIpbE TIpeTepreBaeT HM3MEHEHHs XHMHYECKOTO cocTaBa (Hampumep,
MOJy4YeHHEe TMOMUATWICHa W3 MPUPOAHOrO raza). buomexuonozuueckue
npoyeccyl 3aHUMAIOT 0C000€ MECTO B MPUPOIOOXPAHHBIX TEXHOJIOTHSIX,
MOCKOJIBKY B OCHOBE CBOEH SIBIISIIOTCS OKOJOTHYECKH YHCTBIMHU
MPOU3BOICTBAMHU (HAPUMEP, MUKPOOUOJIOrNYECKasl OUMCTKA CTOYHBIX BOJT
npeanpusTidi U mouB oT Hedtu u HedrenponykroB) (["amakTHoHOBa,
2002).

B ocHOBE IPOMBINIUIEHHOH KOJIOTUN JIEKHUT KOHUEIIUS «Oe30mX00HO
mexHoaocuu»,  TpenycMaTpUBalOled  NHUKIMYHOCTh  MaTepHaIbHBIX
norokoB. Ha OOmeeBponelickoM COBEIIAHUM TI0 COTPYAHWUYECTBY B
oOyiactu oxpaHbl Okpyxarwmeit cpenst (r. JKenesa, 1979 r1.) ObUIO
cOpMyITUPOBAHO MOHSTHE «bezomxoonas MEXHON02UAY) —
«...MPaKTUYeCKOe MPUMEHEHHE 3HAHUN, METOJIOB U CPEJNICTB C TEM, YTOOBI
B paMKax MOTpeOHOCTel 4enoBeka 0o0ecleunTs Hanboliee panroHaIbHOE
HCIIOJIB30BaAHHUEC MIPpUPOAHBIX pecypcoB u OHEpTHUn u 3allIUTUTD
OKPYXKAaIOIIYIO CPEIy».

B Hacrosimee Bpems, O0COOCGHHO 3a pPYyOEXKOM, YacTO TPHUMEHSIETCS
TEPMHUH  Yucmoe Npou3eo0CmEo KaK  «.IPOHU3BOACTBO, KOTOpOE
XapaKTCpU3yCTCd HEPEPLIBHBIM U MOJHBIM IIPUMEHCHUEM K IIpoHecCaM 1
MPOLYKTaM MPUPOAOOXPAHHOM cTparteruu, MPeAO0TBpaIIAIONICH
3arpsI3HEHKUE OKPYKAIOIICH CPEllbl TAKUM 00pa3oM, YTOOBI MOHU3UThH PUCK
JUISl 9eNTOBEYECTBA U OKpPY KalolIel cpebh».

BepHyTbCs B kaTanor y4ebHMKOB
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MNMABA 2
TEXHOIEHHbIE CUCTEMbI

CoBpemeHHast ouochepa MOJIBEpKEHA Pa3HOCTOPOHHUM
AQHTPOTIOTCHHBIM  BO3JEUCTBHSAM,  KOTOPbIE  OCYIIECTBISUINCH  HA
NPOTSKEHUHU TIOYTH BCEM YEIOBEYECKOW HCTOPUU, HO B TEUEHHUE
MOCIEAHUX ABYX CTOJIETUH OHM MHOTOKPAaTHO YCHUJIMIIUCh M TPUBENH K
CYIIECTBEHHBIM  KOJMYECTBEHHBIM M  KAaueCTBEHHBIM  HM3MEHEHHSIM
Oouoceprl. YenoBeueckas IMBUIM3AIMS OO0YCIOBWJIA TOSBIICHUE Ha
IJIAHETE HOBOM  IJI00aNbHOW  MaTepualbHOH CHCTEMBI B BHJC
MHOTOCJIOWHOW HACBHIIIEHHON C(ephl HCKYCCTBEHHO CO3JaHHBIX O0BEKTOB
(Bpouckuii, 1996).

Jlfonn aKTUBHO PAaCHIMPSIOT CBOIO JKOJIOTMYECKYIO HUIIY, CO3/aBas
texHochepy.  Texmocghepa  mpencraBiser  coOOW  COBOKYITHOCTh
HCKYCCTBEHHBIX 00BEKTOB, CO3JIaHHBIX 1eleHanpaBIeHHON
JeATeIbHOCTBIO YEIOBEKa, M TMPHPOIHBIX OOBEKTOB, M3MEHEHHBIX J3TOH
nesrensHOCThIO (Hukanopos, Xopyxas, 2001; Kansirun, 2006).

COBOKYITHOCTh MH)KEHEPHO-TEXHMUYECKHX IPOIIECCOB B 3EMHOHM Kope,
rujgpocdepe, atmocdepe u OmmxkHeM KocMoce, HAyYHBIX M TEXHUYECKUX
JNOCTHXKEHUH, TO3BOJSIIOIIMX YEIOBEKY HCIONb30BaTh MPHPOIHBIC
pecypcehl, a Takke nepectpoiika ouocdepsl U coznanue TexHocdepsl, Tae
TOCIIO/ICTBYET 4YeNIOBEYECTBO KaK TeoJIorHMuecKas Cuia, T.e. BCE, 4TO
CBSI3aHO C MPOHM3BOACTBEHHOM JEATENBHOCTHIO UENOBEKa, HAa3bIBAIOT
mexnoecenezom. Co3gaHHbIe B MPOIECCEe TEXHOTEHe3a MM BOSHUKIIHME KakK
€ro MOoOOYHBIN PEe3yNIbTAaT UCKYCCTBEHHBIE BEIIECTBA, BKIIFOUAs BHILICALIYIO
U3 CTPOSl TEXHUKY, OKa3bIBAIOILIHME ONMpeelicHHbIE BO3/ICHCTBUS Ha Cpeny
OOMTaHMSI OPTraHU3MOB, HA3bIBAIOT MEXHO2EHHOU NPOOYKYUECI.

Texnocennas cucmema — 3TO CJIOXHAs, WCKYCCTBEHHO CO3JaHHAs
YEeIOBEKOM B pe3yibTaTe MPOU3BOJACTBEHHON JAEATENLHOCTH CHCTEMA,
KOTOpasi HaxOAMTCS B KOHTAKT€ C OKpYXKalolled NpUPOJHON Ccpenoit
(CrenanoBckux, 1998; 2003). B TexHOreHHBIX cucTeMax (B ropogax, Ha
MPOMBIIIUICHHBIX TPEANPHUATHSAX) DHEProoOMEH pEe3KO OTINYaercs OT
MPOIIECCOB, MPOUCTEKAIOMUX B mpupoje. [loTok BemecTBa W SHEPTUU
4yepe3 MPOU3BOJICTBEHHYIO CHUCTEMY MPAaKTUYeCKH HE UMeeT OOpaTHOM
MOJIOKUTENILHOM CBsi3u. Ha BXoze — 3TO BCE BO3pacTaroliee norpedicHue
peCypcoB W DHEPruM, Beayllee K Jerpaialdd NPUPOJHBIX cucTeM. Ha
BBIXOJIE — OTPOMHOE KOJIMYECTBO OTXOJI0B, MOCTYMAIOIINX B OKPYKAIOIIYIO
cpemy, 4YTO SIBJsIeTCSl TJaBHOM NPUYMHON ee 3arpsa3HeHHs. DHTPOMNHS
TEXHOI'CHHBIX CHCTEM HMEeT TEHACHIMI0 K HEYMOJIMMOMY pOCTY:
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BO3HUKAIOT aBapyv{, HApYyLIAIOTCS CBA3M YNPABICHMS, YCHUIMBAETCS Xaoc.
Jns mojjiepaHusk 3TUX CHCTEM B PabOvYeM COCTOSSHHM TPeOYIOTCSI BCeE
yBEIMYMBAIOIIMECS JHEpreTuyeckue 3arparbl. PocT Mpou3BOACTBa,
yBEJIMUEHHE HAcelleHUsI OONBIIMX TOPOAOB BEAYT K OOOCTPEHHIO
aKosiorn4eckor oocranosku (Macios, 2002).

Ha teppurtopun Poccuu pacrnonokeHo 0omnee 24 ThICSYU MPEATPUSITHIHA,
BBIOpACHIBAIONINX BpEIHBIE BEUIECTBA B aTMocdepy M BomoeMbl. M3 HHX
33% BBIOPOCOB JAKOT MPEANPUATHS MeTaLTyprun, 29% — sHepreTudyecKue
00beKTh, 7% — TpPEeNnpUsATHS XUMHUYECKOH NPOMBIIUIEHHOCTH, 8% —
00BEKThl YroJbHOW MPOMBIIIIEHHOCTH. bollee MOMOBHHBI BBIOPOCOB B
aTMocepy npuxonuTcs Ha TpaHcnopT. Exeronno B Poccun ynasnuBaercs
u 00e3BpexXHUBacTCs UMb 76% O0IIero KojanmyecTBa BPEIHBIX BEIICCTB,
82% cOpachIBaeMbIX BOJI HE IMOJBEPracTcs OUMUCTKE, MOITOMY KadecTBO
BOJI OCHOBHBIX peK Ha Tepputopun Poccum oreHuBaerca Kak
HEYJI0BJIETBOPUTEIHHOE.

OCHOBHBIMM TNpPUYMHAMH BO3HHUKHOBEHUS TEXHOIE€HHBIX ONACHOCTEH
SIBJIAIOTCA:

* HEpalMOHAILHOE pa3MElIeHHE MOTEHIINAaIbHO OMACHBIX OOBEKTOB
MPOU3BOJICTBEHHOIO  HA3HAYEHMS, XO3SAWCTBEHHOM UM  COLIMAJIbHOM
WHQPACTPYKTYPBHI;

* TEeXHOJIOTMYecKass OTCTaJOCTh IPOM3BOJCTBA, HHU3KHE TEMIIbI
BHEJIPEHUSI  PECypCOdHEprocOeperaommx W APYTHX — TEXHHYECKU
COBEpIICHHBIX U 0€30MaCHBIX TEXHOIOTHH;

* W3HOC CpEICTB MPOMU3BOJACTBA, JIOCTHUTAIOIIMH B psje ClydyaeB
HIpenaBapuiHOro ypoBHS;

* yBeNHYeHHE O0OBEMOB TPAHCHOPTUPOBKH, XpAaHEHUS, MCIOIb30BAHUS
OIaCHBIX WJIM BPETHBIX BEIIECTB U MAaTEPUANIOB;

* CHIDKCHHE MPOQECCHOHANBHOIO YPOBHS pPaOOTHHKOB, KYJIBTYPBI
TPyZAa, YXOJA KBaTU(PHUIMPOBAHHBIX CIIEIMAJIMCTOB W3 MPOU3BOCTBA,
MPOEKTHO-KOHCTPYKTOPCKOH CITy:KOBbI, MPUKIATHON HAYKH;

* HU3Kas OTBETCTBEHHOCTb JOKHOCTHBIX JIMIl, CHUXKEHHE YPOBHS
MPOU3BOJICTBEHHON U TEXHOJIOTUYECKON JIMCIUIUINHBI;

* HEJIOCTaTOYHOCTh KOHTPOJIS 32 COCTOSHHMEM MOTEHIIMAIBHO OMACHBIX
00BEKTOB; HEHAISKHOCTh CHUCTEMBI KOHTPOJISI 32 ONAacHBIMH WIIH
BpeOHBIMH (pakTOpamu;

* CHIDKGHHE YPOBHS TEXHUKH O€30MacHOCTH Ha MPOU3BOJICTBE,
TpaHCIOpPTE, B BHEPTETHKE, CEIbCKOM XO035HCTBE;

* OTCYTCTBHE HOPMAaTHBHO-IIPABOBOH 0a3bl CTPaxoBaHMs TEXHOTEHHBIX
puckoB ([Terpo, Makames, 2008).
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MMABA 3

9KONOIMM4YECKUE NPOBJIEMbI SHEPTETUKU
N NyYTU UX PELLEHUA

OOBEKTBI SHEPTETHKH, KaK U MHOTHE MPEANPHITUS IPYrUX OTpaciel
MPOMBIIUICHHOCTH, TPEICTAaBISIOT COOOH HCTOYHHKH HEU30eXKHOrO,
MOTEHIINAJIBHOTO, IO HACTOSIEro BPEMEHH MPAaKTUYECKH KOJIMYECTBEHHO
HE YYUTHIBAEMOTO PUCKa JUIA HAaceleHUs U oKpyxkaromen cpensl (MBaHoOB,
®aaun, 2002; Mensenes, 2002; XBan, 2003).

OHepreTrueckie OOBEKTHl  (TOIUIMBHO-DHEPTETHYECKUH  KOMILIEKC
BOOOIIE U OOBEKTHl PHEPTETHKH B YaCTHOCTH) IO CTENEHH BIMSHUS Ha
OKPYXAaloIylo cpely NpUHAUIOKAT K YHCIy HauOonee WHTEHCHUBHO
BO3JIeHCTBYIOMMX Ha Ouochepy (puc. 2).

OHepreTuyeckue -L—b 3nekTpoaHeprus
“EC%EEI_“' 'll SHepPIyCHO R [—b Tennosas
T R aHeprus
(B cnyyae kombu-
HUPOBAHHOFD
npov3soAcTea
TENNa u 3nNeKTpo-
aneprm)

DdakTophbi BO3AEWCTEBMA Ha OKPYXaKLWWyio cpeny

3arpasHesue | | Tennoaoe PaguoakTueHoe | [ IKonorye-
NPOAYKTaMK 3arpasHenme —{3arpaaHexue cKoe Bnus-
cropaHua (e cnyyae A3C) | |Hue akBaTo- [ |
b |puii (B cny-
_ |4ael3C)
—3 l PaguoakTueHoe| “
!— ; ' |p| BO3gElCTBUE | ——
% 3 S € BEHTUNALUMOH-| | 3aTonneHne
] i 2 z z HBIMIA 0TO nonesHuIx |4
@ i = S s T i
z8{|2%n2||Ez _||ES Anesnanem
ool|dk0a@ © 3 Z|oTX
2SlI88ES '&:-.g £ g PagnauuoHHoe
©E|[g7 22| &8 3| 28|, |sosneiicrane c 7
39 |Ysox| @2 rlnab|?™ =|| Bo3pew-
mmf{|ldcas ERgll s g oxnaxaauen <
nDagc | |Qocl|lOF0 - cTBue
BOOOW
Ha knumar
l l Boapen-
Wasstue na SnekTpo- - | Was pagua- RS
MCNONB30BAHHLIX MarHuTHoe Ha nopy ‘J
TEpPUTOpPMA BO30EACTBME ¥ dhayHy
- lp | Paguoakua- B paioHe
d HbIE OTXOAb! _ akeatopuu

Puc. 2. Bnusinue 3HeproycTaHOBOK Ha OKPYXAIOUIYIO0 CpEny
(o T.A. XBany, 2003)
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DHepreTrKa — OCHOBHOM JIBHXKYIIUH (akTop pa3BUTHS BCEX OTpaciel
IPOMBIIUIEHHOCTH, TPAHCIIOPTa, KOMMYHAIbHOI'O U CEJIbCKOTO XO3SICTBA,
0a3a TIOBBILIEHUS TPOM3BOAWUTENBHOCTH TpyJa U OJarococTOSHUS
HaceJeHus. Y Hee HauOoiee BBHICOKME TEMITbI Pa3BUTHSI U MacCIITaObI
npousBoAcTBa. Jlonsg  y4yacTMsl SHEPreTMUeCKHX TNpeNnpusTHd B
3arpsAA3HEHUM OKPYXKAIOLIEH CpeAbl MPOJYKTaMU CTOPaHUsS OPraHUYECKUX
BUJIOB TOIUIMBA, COAEPXKALIUX BPEIHBbIE INPUMECH, a TaKKE OTXOAAMH
HU3KO TTOTEHI[MAJILHOM TEIIOTHI BEChMa 3HauuTeIbHa (pHc. 3).

A0 6 80" 1

0" 120" 140° K BOCTQKY OT [puHBM4a 180.k 3anagy Ot [puHEMda  —. [ LA~
IYKOTCKL

SNEKTPOSHEPTETUKA POCCUW U AHTPOMOIEHHOE {‘
SMEHEHVIE I'IPVIF'O,D,HI:IX 9KOCUCTEM 3

Puc. 3. Dnexrposnepretrka Poccuun
(mo A.T'. 3Bepeny, 2001)

Bo3sgeiicTBrEe TENMIOBBIX 3JEKTPOCTAHIIMM Ha OKPYKAIOILIYI0 Cpeny BO
MHOTOM 3aBHCHUT OT BHJa C)KUT'AEMOr'0 TOIINBA. TorumBa ensaTes:

1) mo arperaTHOMy COCTOSHHUIO — Ha TBepaoe (MpUMeHseTcs
MPEUMYIIECTBEHHO IS MTONyYeHHS TEIIOBOM M 3JIEKTPOIHEPTUH ), KHUIKOE
(B mBUTATENsX BHYTPEHHETO CrOpaHMs, B KOpaOElIbHBIX (CYHOBBIX) H
CTallHOHAPHBIX KOTEIBHBIX YCTaHOBKaxXx) M ra3oo0pa3Hoe (TJIaBHBIM
00pa3zoM B IPOMBIIUIEHHOCTH U KOMMYHaJIbHO-OBITOBOM XO3SIHCTBE);

2) 1O TPOHMCXOXKICHWUIO — HA TPUPOIHBIE M HCKYCCTBEHHBIC (XBaH,
2003; Henuncos, 2007, 2008).

K OCHOBHBIM BHAaM MPHUPOAHOTO TOIUIMBA OTHOCSATCS MCKOIMAEMBIE:
yrojib, Topd, HedTh, IpoBa U MPUPOIHBIH ras3.

Veons — camoe pacnpocTpaHEeHHOE HCKOIMAeMOe TOIJIMBO Ha HaIIeH
mradere. CnenuaanucTbl CUMTAIOT, YTO €ro 3amacoB xBatuT Ha 500 Jer.
Kpome Toro, yronp pacrnpocTpaHeH 1Mo BceMy MUpPy Oojiee paBHOMEPHO U
oH Oonee SKOHOMHYEH, 4eM HedTh. Pa3nnuaroT TpM OCHOBHBIX BHZA
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WCKOMAEMbIX yIJIeH: aHTpaluT, KaMeHHbIM W Oypeiid yrmu. M3 yrist mpu
BBHICOKOM  JIaBIEGHUM  MOXXHO  TONYYUTh  JKOJOTMYECKH  YHCTOE
CHUHTETHYECKOE KUAKOE TOILINBO.

Topg — poyKT MEepBOM cTaauu 00pa30BaHUs UCKOMAaeMbIx yriied. [1pu
SHEPreTHYECKOM UCIIOIB30BAHUN TOp(a UMEET MECTO PSI OTPUIATEIbHBIX
MOCTIEICTBUN JUISI OKpY’Kalollel cpeapl: HapylleHHe pexuma BOIHBIX
CHCTEM, HW3MEHEHHe JaHAmadTa W TOYBEHHOTO IIOKpOBA B MeECTax
TOp¢0oa00bIUHN, YXYALUICHUE KaueCTBa MECTHBIX HCTOYHHUKOB MPECHON BOJIBI
W 3arps3HEHHe BO3AYIIHOro OacceifHa, pe3Koe YXy/IIIEHHE YCIOBHH
CYLIECTBOBAHUS )KMBOTHBIX.

/JIposa B HacTosIIEE BpEMsl 3aHUMAIOT BTOPOCTEINIEHHOE MECTO B 00IIEM
OajaHce TOILUINBA.

[lpu cxuraHum TBEPAOro TOIUIMBA B aTMOC(epy MOCTYMAIOT JIeTydas
307a € 4YaCTULAMM HEIOTOPEBIIErO TOILIMBA, CEPHUCTBIA M CEPHBII
AQHTUAPHUIBI, OKCHABI  a30Ta, HEKOTOPOE KOJIMYECTBO  (PTOPUCTHIX
COEIMHEHUH, a TaKKe Ta3000pa3Hble MPOAYKTHI HEMOJIHOTO CrOpaHus
TorumBa. Jleryuas 301a B HEKOTOPBIX CIydasX COACPKHUT IIOMHMO
HETOKCHYHBIX COCTaBISIIOIIMX M Ooliee BpeaHbIE MpUMecH. Tak, B 30j¢
JIOHEIIKUX aHTPAllMTOB B HE3HAYUTENbHBIX KOJIWYECTBAX COJEPKUTCS
MBILIBSK, a B 3051 DKHOACTY3CKOTO H HEKOTOPBIX JAPYTHMX MECTOPOXKICHHUN
— CBOOOJHBIM JIMOKCHJI KPEMHUs, B 30Ji¢ ClaHieB u yriei Kancko-
AunHckoro 6acceiiHa — CBOOOIHBIN OKCUJI KaabIMs.

B nponykrax cropaHus ocuoKux uo08 monauga OTCYTCTBYET JeTydast
3oma. [lpu CkuraHuM MasyToB C JIBIMOBBIMH Ta3aMH B aTMoc(hepHBIH
BO3JyX IIOCTYIAIOT: CEPHMUCTHIM M CEpHBIH aHTHJPHUIBI, OKCHIBI a30Ta,
COCIMHEHUs] BaHAJUs, COJMIM HATpUsS, a TAKKE BEIIECTBA, YJIAJSEMBIE C
MTOBEPXHOCTH KOTJIOB IIPH YHCTKE.

[lpu cxuTaHUM NPUpoOHO2O 2a3a CYIIECTBEHHBIM 3arpsi3HUTENEM
aTMocepsl ABISIFOTCS OKCHABI a3oTa. OIHAKO BHIOPOC OKCHIIOB a30Ta MpH
cxurannu Ha TOC mpupoaHoro rasa B cpenHeM Ha 20% HuKe, yeM IpH
cokuranun yras. TakuMm o0pa3oM, NMPHUPOAHBIA ra3 sBJsieTCS HamOonee
9KOJIOTMYECKH YUCTHIM BUOM 3HEPreTHUeCKOro TOIUIMBA U IO BBIAEIEHUIO
OKCHJIOB a30Ta B IIPOLIECCE FOPEHUSL.

K #HCcKycCTBEHHBIM TOIUIMBaM OTHOCSTCA: KOKC JIOMEHHBIX IedeH,
HUCKYCCTBEHHbIE  TOpIOYME  Ta3bl, MOTOPHOE TOIUIMBO W  Jp.
KameHHOYTONbHBIN KOKC MPUMEHSAIOT Ui BBIIUIABKM Yyr'yHa Kak
BBICOKOKaYEeCTBEHHOE  O€3IpIMHOE  TOIJIMBO W OJHOBPEMEHHO
BOCCTAaHOBUTENb KENE3HOW pyAbl. VCKyCCTBEHHBIE TOpHOYME TIa3bl
MOJpa3eNsIOTCs Ha TeHepaTOpHbIE, KOKCOBBIE U Ta3bl, 00pasyromuecs npu
ra3uuKanuy TBEPAbIX TOIUIMB (BO3AYLIHBIM M BOAsSHOW raz). MoTopHoOe
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TOIUIMBO — 3TO XHJKOE WM Tra3o00pa3HoOe Toprodee, HCIOIb3yeMOE B
JBUTATENSIX BHYTPEHHEr O CrOpaHus.

B TemnmosHeprerke MCTOYHMKOM MAaCCHPOBAHHBIX aTMOCQEPHBIX
BBEIOPDOCOB ¥ KPYNHOTOHH@XHBIX  TBEPIBIX  OTXOIOB  SIBIISIOTCS
TEIUIOJIEKTPOCTAHIINM, TPEeINpUSITHS W YCTAHOBKM  MapOCHIJIOBOTO
XO35HCTBa, T.e. JIOOble MNpennpusTHs, padoTa KOTOPHIX CBfi3aHA CO
C)KMTaHUEM TOIIINBA.

Hapsny c razoo0pa3HbIMH BBIOpOCAMH TETJIOIHEPTETHKA MPOU3BOIUT
OFPOMHBIE MacChl TBEPAbIX OTXOJ0B, K HHM OTHOCATCA XBOCTBI
yrieo0oraiieHus, 301a U NUIaKy.

3arps3HeHre W OTXOIbl DHEPreTHYecKUX OOBEKTOB B BHUJE Ta30BOM,
XKHUJIKOW U TBEpAOH (a3bl paclpenesIioTCs Ha JIBA TIOTOKA: OJJMH BBI3bIBACT
riodanbHbIe U3MEHEHUS, a JPYTod — PernoHaIbHbIE 1 JOKAIbHBIE.

Tak >xe 0OCTOMT IO W B JPYrUX OTPACIAX XO3AWCTBA, HO BCE XKeE
JHEpreThKa M C)KUTaHWEe HMCKOMAeMOro TOIIMBA OCTAIOTCS MCTOYHHUKOM
OCHOBHBIX TTIOOANBHBIX 3arps3HuTeneid. OHU MocTynalT B atMocdepy, U
3a CYET MX HAaKOIUIEHHWS H3MEHseTcd KOHIIEHTpalMsi MalbIX TIa30BbIX
COCTaBISIIOIIMX aTMOocdepbl, B TOM 4YHCIEe MapHUKOBHIX Ta3oB. B
atMocepe TMOSBMIMCH Tasbl, KOTOpblE paHee B HeW MNPaKTHYECKU
OTCYTCTBOBIN — XJIOP(PTOPYIIIEPOAbl. DTO TII00ANbHBIE 3arps3HUTENH,
HUMEIOIIHE BBICOKHI TTapHUKOBBIA 3 (EKT U B TO K€ BpeMsl y4acTBYIOLIHE
B pa3pyllleHHH 030HOBOT'O dKpaHa crpaTocdepsl. Takum oOpa3omM, ciemyer
OTMETUTh, YTO Ha COBPEMEHHOM »JTale TeMJIOBhIE JJIEKTPOCTAHIIUU
BbIOpackiBatloT B atMocdepy okomo 20% oT oOIero KoiduuecTBa Bcex
BPEIHBIX OTXO0B MPOMBIIIUIEHHOCTH.

Crounsle Boasl TOC W JMBHEBBIE CTOKM C HMX TEPPUTOPHIA,
3arpsi3HEHHBIE OTXOJaMU TEXHOJIOTMYECKUX ITMKIOB IHEPrOYCTaHOBOK U
cojiepkalive BaHaAWH, HUKeIb, (TOp, (eHONbl U HePTEmPOAYKTHI, IpU
cOpoce B BOIOEMBI MOTYT OKa3aTh BIMSHHE Ha KAa4eCTBO BOJBI, BOJIHBIC
opranu3msl. M3MeHeHHe XMMHUYECKOro cOCTaBa TeX HMJIM HMHBIX BELIECTB
MPHUBOJNT K HAPYIIEHUIO YCTAHOBHUBILHUXCS B BOJOEME YCIOBHI OOMTaHUS
Y CKa3bIBaeTcs Ha BUJOBOM COCTABE M YHCJIEHHOCTH BOJHBIX OpPraHU3MOB U
OakTepuii W, B KOHEYHOM CUETe, MOXET MPHUBECTH K HapyIIECHUSIM
MIPOLIECCOB CAMOOYHILIEHUSI BOOEMOB OT 3arpsA3HEHUN U K yXYJIIEHUIO UX
CaHUTApPHOI'O COCTOSHUS.

TOC npous3BOAAT HHEPTUI0 MpPU TOMOIIM TYpOWH, NPHBOAMMBIX B
JBIDKEHHE HarpeThiM napoM. [Ipu paborte TypOMH HEOOXOIMMO OXJIAXKIATh
BOJIOW OTpaOOTaHHBIA Map, TO3TOMY OT DHEPreTHYECKOHM CTaHIUH
HEMNPEPHIBHO OTXOAMT IOTOK BOJBI, MOJOrperoil o0bidHO Ha 8-12°C u
cOpaceiBaemMoii B BojgoeM. 30HBI mojorpeBa KpymHbIXx TOC 3aHUMaroT
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IJIOIIA/(b B HECKOJIBKO JECATKOB KBaJpaTHBIX KUJIOMETpPoB. B pesynbrare
TOBBILIEHUSI TEMIIepaTypbl B BOJAOEME W HApyLIEHHs UX €CTECTBEHHOIO
THJIPOTEPMUYECKOTO PEXMMA HHTCHCHU(PHUIUPYIOTCS TPOILIECCHI «I[BETCHUS
BOJIbI, YMEHBIIAETCS CITOCOOHOCTh Ta30B PACTBOPSTHCS B BOJIE, MEHSIIOTCS
(¢u3NUecKre CBOWCTBA BOIBI, YCKOPSIOTCS BCE XHMHYECKHE H
OuonoruuecKue Mpolecchl, MpoTeKatolme B Heil u T.1. B 30He momorpesa
CHIDKaeTcs TpO3payHOCTh BONBI, yBenuuumBaerca pH u  ckopocthb
Pa3IoKEHUS JETKO OKHUCISIOMINXCS BEIECTB.

Ha teppuropuu r. Momap-Omsr
OCHOBHBIMH MPENIPHATHIMA
JJIEKT-POSHEPTETUKH u
TerosHepreTuku siBisttores OAO
«omkap-OmiH-cKast TOL-2» | &
¢mmana OAO «TTK-5» «Mapuit
On wu UYyBammm» u MVII

«omkap-OnuHckast TOL-1»

(Hokman..., 1998; Oxomorust T.

Womkap-Oner,  2004;  2007; Puc. 4. Ipeanpusrus

EXCrogHplii  IOKIaf..., 2010) O/MCKTPOYHEPIeTUKH U TEIIOIHEPreTHKH

(puc. 4). r. Momkap-Omnbl
Oxonozuueckue npoobaemvl 2UOPOIHEPEETNUKU. Baxneitmas

0COOEHHOCTH THPOIHEPTETHUECKIX PECYPCOB MO CPABHEHHIO C TOTUTMBHO-

SHEPreTHYECKHUMH pecypcaMH — HUX HelNpepbiBHAS BO30OHOBISAEMOCTb.

OtcyrctBue motpeObHocTH B TomumBe iss [DC ompeaensier HHU3KYIO
cebecronMocTh BbIpadaTeiBaeMoii Ha ['DC amektposHepruu. [losTomy
coopyxenuto ['DC, HecMOTps Ha  3HAUMUTEIBHBIE  yIEIbHBIC
KanmuTajoBioxkeHns Ha 1 kBT ycraHoBneHHON  MOIIHOCTH U
MPOAOJIKUTEIIBHBIC CPOKU CTPOUTCIILCTBA, IPUAABAJIOCH W TIPHUIACTCA
Oonplioe 3HadeHHE, OCOOEHHO KOrJa O5TO CBA3aHO C pa3MEIlCHHEM
JJIEKTPOEMKHUX IIPOU3BOICTB.

I'uaposnekTpocTaHIus — 3TO KOMILJIEKC COOPYXEHUH U 000pyI0BaHus,
MOCPEACTBOM KOTOPBIX OHEPrusi IOTOKa BOIBI MpeoOpasyercss B
anekTpudeckyto sHepruro. ['DC cocTouT U3 TOCIeNOBATENbHON IIEmu
THJIPOTEXHUYECKUX  COOPYXKEHHH, 00ecmeunBalommx HE0O0XO0IUMYIO
KOHIIGHTPAIMIO TOTOKa BOJBI M CO3JaHHE HAmopa, M 3HEPreTHYecKOoro
000pyI0BaHUS, MPEOOPA3YIONICr0 SHEPTUIO JBUXKYIICHCS IO HAIOpOM
BOJIBI B MEXaHWYECKYIO0 DHEPTUIO BpAIlEHUs, KOTOpas, B CBOK OYepe.b,
npeodpasyercs B 3JEKTPHUYECKYIO SHEPTHIO.

HecMoTpsi Ha OTHOCHTENBHYIO JENIEBH3HY JHEPIHH, TOIydaecMoi 3a
CUET THUAPOPECYpPCOB, NONS UX B DHEPreTUUYECKOM OallaHCce MOCTENEeHHO
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yMmeHbinaercs. OOHOM W3 BaKHEHIIMX TPUYMH YMEHBIICHHS JOJH
sHepruu, mnomyyaemoll Ha I'DC, sBiseTcd MOIIHOE BO3JEHCTBHE BCEX
9TalmoB  CTPOMTENBCTBA W DKCIUTyaTallkd  THUAPOCOOPYXKEHWH  Ha
OKPY’KaIOIIYIO CPELy.

OmHuM W3  BaXHEHIIMX  BO3JAEHCTBMI  THUAPOIHEPTeTHKH  Ha
OKPYXAIOIIYI0 CpeAy SIBISETCS OTYYKICHHWE 3HAUUTENbHBIX IJIOIAAeH
MOWMEHHBIX 3eMEeJb MO/ BOJAOXPAaHWIMIIA. 3eMIIM BOJIM3M BOAOXPAHUIIMLI
WCTIBITHIBAIOT TOATOIUICHWE B PE3YJIbTaTe TOBBIIICHUST YPOBHSI TPYHTOBBIX
BOJA. ODTH 3eMJIM, KaK MPaBWIO, MEPEXOJAT B KaTErOPUIO 3a00J0YCHHBIX.
YHHUYTOXKEHHE 3eMEeNb M CBOMCTBEHHBIX UM YKOCHCTEM MPOUCXOAMUT TAKKE
B pe3yjibTaTe WX paspylleHus Boaod (mpu GopmupoBaHUM OeperoBoi
JIMHUN).

Co CcTpOHTENbCTBOM BOJOXPAHWIIMIL CBSI3aHO PE3KOE HapylleHHE
THJIPOJIOTHYECKOT0 PEKUMa PeK, CBOMCTBEHHBIX UM SKOCHCTEM U BUJOBOTO
COCTaBa THAPOOMOHTOB. B MepeKphITHIX BOJOXPAaHWIMIIAMH PEYHBIX
CHCTEeMax AaKKyMyIUPYIOTCS  TSDKEJble  METaibl, paJfiOaKTHBHEIC
9IEMEHTHl M MHOTHE SJIOXMMHKAThl. B  BOmoOXpaHWMIMIIAX PE3KO
yCUIIMBAeTCs TPOTPEBaHHE BOJA, YTO HHTEHCU(DUIUPYET MOTEPI0 HMHU
KACIOpOJa ®  JpyrHe MpPOIECChl, OOYCIOBIMBaeMbIC  TEIJIOBBIM
3arpsi3HeHHeM. [locienHee, COBMECTHO C HAKOMJICHHEM OHMOTEHHBIX
BEILIECTB, CO3JaeT YCIOBUS Ul 3apacTaHusi BOJOEMOB M WHTEHCHBHOTO
Pa3BUTHS CHHE-3€JIEHBIX BOJOPOCIE. YXyAllleHne KauyecTBa BOJIBI BEJET K
ru0en MHOTUX ee oOuTaTened, HapylmaroTcsl MyTH MHUTPAlUH PhIO, HIeT
paspylieHre KOPMOBBIX YTOJHA, HEPECTHIIUII.

Bonmoxpanunmiia OKasbIBalOT 3aMETHOE BIHUSHHE Ha aTMocdepHbie
nporecchl. C  TMOBBILEHHBIM  HCHApEHHEM  CBSI3aHO  MOHW)KEHHE
TeMIIepaTypbl BO3/lyXa, yBEJIMUCHNE TYMaHHBIX SIBICHUH.

Yebokcapckoe BOJOXpaHWIMIIE — OAHO W3 BOAOXpaHWiIHI] Bomro-
Kamckoro kackanma, pacnoiokeHHoe Ha peke Bonre, Ha TeppuUTOpHsX
UyBamckoit PecnyOnukm, PecryOnmuku Mapuit On 1 Hukeropoackoit
obmactu, Obui0  oOpazoBano  mioTmHOW  Yebokcapckoit  ['DC,
pacronoxeHHod B T. HoBoueOokcapcke (UyBamckas PecryOnunka)
(3amoneno B 1980-1982 rr.). [Tnomane Yebokcapckoro BogOXpaHUIMIIA
cocraBiser 2190 km?, mmmHa — 341 kM, HauOosbmas mupuHa — 16 KM,
rnyonHa — 10 35 M. B 30HY 3aromiieHus BOJOXpaHWIMILA IOMajia 4acTh
tepputopuu Pecniyonmuku Mapwuit On ([Joknax..., 1998; Ouiukinonenus
Mapuwii Om, 2009).

Okonoeuueckue npodnemvl A0epHOll dHepeemuKy. S1nepHas SHEpreTuka B
HacTosllee BpeMs SIBISICTCSl HauOosee IEPCIIeKTUBHOW, 3TO CBSI3aHO C
OTHOCHTENILHO OOJNBUIMMH 3aracaMH SIEPHOr0 TOIJIMBA W CO IIAJSIIHM
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BO3IelicTBHEM Ha cpeny. K mpenmyIiecTBaM OTHOCUTCS TaKKe€ BO3MOKHOCTD
crpoutensctBa ADC, He MNpHUBS3BIBAsCH K MECTOPOXKIEHUSM PECYPCOB,
MOCKOJIBKY MX TPAHCHOPTHUPOBKA HE TPEOYET CYLIECTBEHHBIX 3aTPAaT B CBSI3U C
ManbivMu oobemamu (HukanopoB, Xopysxkas, 2001) (tabm. 1).
Tabnuna | — Bo3aelicTBHe 3J1eKTPOCTAHIMIA HA OKPY’KAIOIIYIO CPey B
3aBHCHUMOCTH OT UCIIOJB3YyEeMOI'0 TOIIJINBA

Tomiuso Bpennbie Bo3neiicTBue Ha JKOHOMUYEeCKHIT
BbIOPOCHI OKPY:KaI0IyIo cpeay ymepo (y.e.)
VYrons JIByoKuCh cepbl Kucnorssie noxau. 5
Masyr VYraekucnslil ra3 [MapHuKoBbIi 3 dexT.
Bbens(a)nupen 3arpsi3HeHue, nerpajanys
[Ipuponnsiit| JIByokuch a3ora 9KOCHUCTEM OT MPOYKTOB 1,5
ras Vrekucnslii Ta3 | CropaHus, IPOU3BOJACTBA U
TPaHCHOPTUPOBKH TOILUINBA
SnepHoe PannoakTuBHOCTH PannoakTUBHOCTH HUXE 1
TOILJIMBO YCTaHOBJIEHHBIX HOPM U
€CTECTBEHHOTO (hOoHa

MHoronerHui onbIT AKcIuTyaTanuu ADC BO BCeX CTpaHax MOKa3bIBAET,
YTO OHH HE OKa3bIBaIOT 3aMETHOT'O BIMSHUS HA OKpY)Karollyto cpeny. Jois
SepHON DHEpruu B olmieM oObeMe BhIpadaThiBaEMOW SHEPTUU MHOTHUX
Pa3BUTBIX CTPaH COCTaBISiET BechbMa OOJBIIYIO BEIMYHMHY, OCOOEHHO BO
Opanuun (79%), sennn (43%), FOxHoit Kopee (43%), Anonun (32%).
B Poccuu B Hacrosimiee Bpems neiictByer 31 peaktop.

[ocne 1986 . (UepHoObIIbCKAS KaTacTpoda) IIaBHYIO SKOJIOTHIECKYIO
ormacHocTh ADC crain CBS3bIBAaTH C BO3MOXKHOCTBIO aBapUM, XOTS
BEpPOATHOCTh UX Ha coBpeMeHHbIX ADC U HeBenuka, HO OHa He
UCKJIFOYAETCSL.

Anemepnamuenvie  ucmounuku — 3Hepeuu. llomMuMO  IIUPOKOro
WCTIOJIb30BaHMsI HEBO30OOHOBIISIEMBIX MCTOYHHUKOB DHEPTrUH (Yyrojib, HEQTh,
ras, siiepHOE TOIUIMBO), aKTHBHO M3y4aeTcs U pean3yercs BO3MOXKHOCTh
MOJy4YeHUs] OSHEPrMd 3a CuUeT albTEepHATHBHBIX (HETPaJUIIMOHHBIX)
pecypcoB, TaKuX, KaK SHEPrHs BETPa, COJHIA, T€OTEepMabHAs U SHEPTHS
BOJH, a TaKkXe JpYrduX HCTOYHHKOB, KOTOpbIE OTHOCATCS K
HeHncyeprnaeMbiM, BO30OHOBISIEMBIM M JKOJIOTHYECKH YHCTBIM (Tabi. 2),
(puc. 5).

Bempoonepeemuxa.  SIBnsercss Hanmbonee OPEBHUM  HCTOYHUKOM
sHepruu. K HacTosimieMy BpeMEeHU HCIIBITaHbl BETPOJIBUTATENIN Pa3INIHON
MomHocTH. CIenanbl BEIBO/IBL, YTO B PalOHAX C HHTEHCUBHBIM JABHKEHUEM
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BO3/[yXa BETPOYCTAHOBKH BIIOJHE MOT'YT 00€CIIeUnBaTh YHEPTHEH MECTHbBIC
MOTPEOHOCTH, OnpaB/IaHO HCIMOJIb30BaHUE BETPOTYpPOUH inie:
00CITY>KMBaHMSI KHJIBIX JIOMOB U HEIHEPTrOEMKHX MPOU3BOJICTR.

3HauuTeNbHBIC ycrexu B co3gaHud BOC ObUTM  JIOCTUTHYTHI 3a
pyoexxom (ctpanbl 3amamHoit EBpombl). Ho camoe mmpokoe pasBuTHE
BeTpodHepreTrka nomyumia B CILIA.

[Ipy 3TOM HET HUKAKUX PACXOAOB Ha YTUJIU3AIMIO OTPAOOTaHHOIO
TOIUIMBA M HET 3arps3HEHHs] OKpyXKaromed cpempl. OgHAKO BETPOBBIC
WUCTOYHUKU DHEPruM TpeOYIOT OrpOMHBIX IuUTomianei. BerpoycraHoBKH
SIBJIIFOTCS.  IOPOTOCTOSILIMMU ~ COOPYKEHUSIMU, HCTOYHUKAMH CHJIBHBIX
BHOpanuii, IIyMOB, OHM pACHyYrMBAaIOT ITUI[ M 3BEped, Hapyluas HX
€CTECTBEHHBI 00pa3 >KWU3HU, a NP OOJBIIOM MX CKOIUICHMHM Ha OJIHOM
IUIOIIAZIKE MOTYT CYIIECTBEHHO WCKa3UThb €CTECTBEHHOE JIBH)KEHUE
BO3/YIIHBIX TOTOKOB C HEMPEACKAa3yEMbIMU MOCJIEACTBUSIMHU.

Tabnuna 2 — CpaBHATeIbHAS XapaKTEPHCTHKA PA3IHIHBIX COCO00B

MOJIy4eHHsI JHEPT U
(mo B.A beitnmuny u np., 2001)

Tun Y ejabHblil 00b€M HEPTUH € YaeabHble
JIEKTPOCTAHIUM | eTHHUIBI IUIOIAA 3AaHIMAEMOl | KATATAJIOBJIOKEHUS
3emutn (B1/m?) (oTH. ef.)
Berposas 0,4 4.5
ConHeuyHas 30 3
I'eoTepmainbHas 4 3
AtomHast 1300 1

Hcnonvzosanue snepeuu Connya. ConHedHast SJHEPTUA — MPAKTUYECKU
HEOrPaHUYEHHBIN NCTOYHHK, MOITHOCTH KOTOPOTO Ha MOBEPXHOCTH 3eMIIH
orienunBaercs B 20 mupa. kBT. DTo UCKIIOYUTENHFHO YHUCTHIN B DHEPTHH,
KOTOpBII HE 3arpsA3HAET OKPYXKAIOLIYH CPEely, a CaMO €€ UCIOJIb30BaHUE
HE CBSI3aHO HU C KaKOi OMONOTMYECKOW OMACHOCTHIO. DTO MPaKTHYECKU
HEUCYEPIIaeMblil HCTOYHMK 3HEPTUU. VICIIOIBb30BAHUE COJTHEYHOIO TEILIA —
HaunboJee MPOCTON U JICHIEBBIH MyTh PELISHUs OTAEIBHBIX YHEPreTHIECKUX
npobeM.

Haumbonee pacmpocTpaHeHO yiaBIWMBaHWE CONHEYHOH  DHEPTUH
MOCPEICTBOM Pa3MYHOTO BHAAa KoiuiekTopoB. OHM IOMeHaroTcs B
MpO3payHyl0 KaMepy, KOTopas AEWCTBYET MO NPUHUUIY NapHuka. Eiue
Oornee MPOCTHI HarpeBaTeNbHBIE CUCTEMBI MTACCUBHOTO THMa. LlupKyssiuus
TEIJIOHOCUTENIEH 3€Ch OCYLIECTBIISIETCS 3a CYET TOrO, YTO HAarperbiid
BO3AYX WM BOJa TOJHMMAeTcs BBEpX, a MX MECTO 3aHUMaroT Oolee
OXJIQXKJIEHHBIE TelIoHOcHTend. [IpeoOpa3oBaHue CONHEYHOH SHEPruu B
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ANIEKTPUYECKYI0 BO3MOXKHO TTOCPEACTBOM MCIOIb30BaHUS (HOTOJIEMEHTOB,
B KOTOPBIX COJIHCUHAS DHEPTHsS WHAYIIMPYETCS B JIEKTPUUSCKUI TOK Oe3
BCSIKMX JIONOJIHUTEIIBHBIX YCTPOUCTB.

B Toxe BpeMs kpynmHOMacIITaOHOE MPOU3BOJICTBO AJICKTPOIHEPTUU Ha
COJIHEUHBIX  DJIEKTPOCTAHILMSAX HMEET  OIPEJEICHHBbIE TPYAHOCTH,
MOCKOJIbKY ~ HWCTOYHUK  COJHEYHOM DJHEPruM  OTJIMYAeTCsl  HU3KOHN
IJIOTHOCTBIO. [loaTOMy TUIOmA[B JUIsS cCOOpa COJNIHEUHOH HSHEPrHMH H €¢
KOHILIEHTpallMd Ha ONTUYECKUX CHUCTEMAaxX JOXOIUT JI0 HECKOJIbKUX
JIECATKOB KBaJIPaTHBIX KUJIOMETPOB.

| HeTounuku IHEPIHK l

ConHevHIe (reino) | Betpogrie
ConHeaHble KocMuueckas > Buonoruueckue
Barapen IHEPICTHKA ¢
y
| T e TMOKOHIEHCATOpbI | Bblpaumualumc
pacTeHHi
Mopckue - + [ 7
¥ v brocuuTtes razos | | Thpoussoncrso
Henonbsobanue ||| PernonpsosaHue (Broras, KUIKOTO
IHCPTHH Ul pasnoctu BOAOpPON) TOILIMBA
TCHEHHH, COTEHOCTH
MPWJIHMBOB BOJIH
»| [ecoTepMaibHBIC
Y
Hcnonbaosanmne [ i |

Pa3HOCTH TEMTIEPATYP

Ectrectpennnie MCKYCCTBEH HBIU

Puc. 5. Knaccugukanyst anbTepHaTUBHBIX HCTOYHHKOB SHEPTUH
(o B.B. denucosy, 2007)

Onepeus  800bl, OKeAHUYECKUX U MEPMANbHbIX 600. JHEpTus,
BblAEISIEMasl TMpU BOJHOBOM JIBUKEHHHM MacC BOJbl B  OKEaHeE,
JeicTBUTENbHO orpoMHa. CpemHsis BOJMHA BBICOTOM 3 M HECeT MPUMEPHO
90 kBt sHeprum Ha 1 M” mobepexbs. OHAKO B HACTOSIEE BPEMs 3Ta
SHEPrusl UCIOIb3YETCA B HE3HAUYUTENIBHOM KOJIMYECTBE H3-32 BBICOKOM
ce0ECTOMMOCTH €€ TIOJTyUeHHS.

Henocrarouno o HACTOAILIETO BPEMECHU HCIOIb3YHOTCA
JHEPTETUYECKHIE PECYPChI CPEHUX M MaIbIX pek. HeOombIre mIoTHHBI Ha
peKax ONTHUMHU3HUPYIOT THUIIPOJIOTUUYECKUM PEXKHUM PpEeK M NPUISKAIIMNX
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TeppuTopHil. IMeroTcst pacuersl, 4TO Ha MEIKUX U CPEAHHUX peKax MOXKHO
MojlyyaThb HE MEHbILEe SHEpruH, 4eM ee IMOJIydaloT Ha COBPEMEHHBIX
kpynHbix ['OC.

HecpaBHumo  Oonee  peanbHbl  BO3MOXKHOCTH — HCIOJIB30BAHUS
reoTepMalbHBIX pecypcoB. B maHHOM cilyyae MCTOYHHMKOM Teria
SIBJIAIOTCS ~ pas3orperble  BOJBI, COAEp)Kallecs B  HEApax  3eMIIH.
I'eoTepmanbHast sHEprUsi MOXKET HCIOJIb30BAaThCS Kak B BUJAE TEMJIOBOM
9HEPruM, TaK M JUId TOJY4YeHMs 3JeKTpuuecTBa. B Hacrosiee Bpems
OT/AENbHBIE TOpPOJa WM NPEANPHUATHS O00ECIEeUNnBAIOTCS DHEPrHed
reoTepMaibHbIX BoJ (Hampumep, T. PeiikbsBuk). B Poccun 3HaunTenbHbIe
pecypchl reoTepMalibHBIX BOJ MMeroTcsi Ha KaMmuaTke, HO MCHONB3YIOTCA
OHHM I10Ka B HEOOJIBIIOM 00BbEME.

I'eoTOC wMoxker (QYHKIMOHMPOBATH JAECSITKH  JIET, HCIONB3YS
MPAaKTUYECKH HeyracaeMble TeIlUIoBble KOTIbL. (Ce0ecToMMOCTh TaKou
3JIEKTPOIHEPTHUH BIIOJHE CpaBHHMMAa C TOW, KOTOPYI0 MBI HMMEEM Ha
TEIUIOBBIX M aTOMHBIX anekTpocTaHuusx. Kpome toro, I'eoTOC He
HAHOCHT  OKOJOTMYECKOTO  YpOHa, HE  3arps3HseT  BBIOpOcaMH
OKPYKAIOIIYIO CpEeny.

3.1. MeToabl pacueTa TOKCMYHBIX BLIOPOCOB B aTMOC(epy ¢
yxoasmumu razamu TIC
(mo A.4. Mankuny, 1992, A.I1. Xaycroy, 2006)

YKpyIHEHHBIA pacyeT 00bEMOB BHIOPOCOB 3arps3HSIONIMX BEIIECTB B
atMocepy OCHOBBIBACTCS Ha Yy4YeTe CJICAYIOIIMX OCHOBHBIX JIAHHBIX:
KOJIMYECTBA C)KUTA€MOI'0 B pCrUOHE TOIIMBA (B TOHHaXx YCJIOBHOI'O TOILIIMB
pa3OuBKOil Mo BHAaM (Ta3, Ma3yT, pa3jIMyHbIe BUABI TBEPJOrO TOIUIMBA, B
TOM 4YHCIIE YIJIeH); XapaKTePUCTHK CXKHUTaeMbIX Ha JJICKTPOCTaHIUSAX
OJaHHOr'o peruoHa BHUAOB TOIUIMBA, BKJIKOYAad HWX TCIJIOTY CropaHusd,
CEPHHCTOCTbH, 30JIbHOCTH U T.I1.; ITOKa3aTeNiel PeXKUMOB CKUTAHMS TOILINBA,
BIMSIOIIMX HA BBIXOJ 3arps3HSIONIMX  BeIIeCTB; A(PQPEKTUBHOCTH
MPUPOIOOXPAHHOIO  00OpynoBaHMs  (30J0YJIOBUTENCH,  yCTPOWCTB
CCPOOYMCTKH bIMOBBIX TI'a30B W OYMUCTKH JbBIMOBBIX T'a30B OT OKCHJI0B
azora). Pacuer B 3TOM ciy4yae BeIeTCS 110 TIPUBEIACHHBIM HIDKE
3aBUCUMOCTAM.

KonuuecTBo 301161, TBEPJIbIC YACTUIIBI, THIC. T/TOI;

n
M :mx = ZM jmxi,
i=1

re 1 — BUJ TOIUIMBA; N — KOJMYECTBO BHOB TOIINBA, CKUTAIOIIUXCS Ha
NEKTPOCTAHIHAX PETHOHA B PACCMATPHBAEMOM TOY; M o1 — KONHYECTBO
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OTXOJISIIEH 301bI, 00pa3ylomeiicsi B KOTJIaX 3JIEKTPOCTAHIUI peruoHa,
CXKUrarommx I[aHHLIﬁ BHU/J] TOIUIMBa B pacCMaTpuBa€MOM Iroay, ThIC. T/FOI[,
paccumThIBaeTCs MO clienyrolei gopmye:

M}, =001-Bla,, A" +q,07,/32680)

omxi

rie B — pacxon HaTypalbHOro TOIUIMBA; (4 — IOTEPHU TEIJIOTHI C
YHOCOM OT MEXaHMUYECKOW HEMOJHOTHI CrOpaHHs TOIUNBA, %0; Olyy — OIS
30I1bI, YHOCUMOH W3 TONKH B Ta30XOAbl KOTJIa MPHU CKUTAHUH i-TO BHIA
TorutiBa (MoXeT npuHUMaTthes paBHbiM 0,9); AP u QPy; — 30apHOCTE (%) 1
teriora cropanus (k/k/Kr) i-ro BWAa TOIUIMBA, COOTBETCTBEHHO, 32680
TEII0Ta Cropanus yriepona, K x/kr.

Jnig pa3HBIX BUAOB TOIUIMBA 3HA4Y€HUS Q4 paBHBL: Ma3yT — 0,02; yromib
(mpieBoe cxuranue) — 2,0; musenpHoe Torueo — 0,01.

Br16pock 305161 B aTMOChEPY:

M5 =(-n)M,;

6vi6i omx >

TJIe M3 — KIIJl 30JI0YJIaBJIMBaHUS 110 PETHOHY B CPEIHEM B PACUETHOM
rogy. OmnpenenseTcs ¢ Y4YETOM PETPOCHEKTHBBI, CTPYKTYPBI BBOJIA
MOIIHOCTEH M IOCTH)KEHUI HaydYHO-TEXHUYECKOTo mporpecca (MpuHUMaeM
HOpMaTHUBHOE MUHUMaNIbHOE 3HadYeHue 0,98). [Ipu pacuere BHIOPOCOB st
OT/IaJIeHHOHN MEePCIEKTUBBI OPUEHTHPYIOTCS Ha JIy4dllIne MAPOBBIE 00pa3Ibl
30J10yJIOBUTEJIEH.

KonuuecTBO OTXOAANIMX OKCUAOB CEPbI, T/TOJ, OIPENSNIICTCA I10

dhopmyse:

omx omxi >

n
M= M
i=1

e M%%,, — KONMYECTBO  OTXOISIIErO  JHOKCHIA CepEHl,
00pa3yromerocst B KOTJIaxX 3JIEKTPOCTAHIIMI PErMOHA, CKUTAIONIUX JTAHHBIN
BHUJ] TOIUIMBAa B pacCMaTpuBacMOM Iroay, ThIC. T/FOZ[, pPacCUUTBIBACTCA I10
cienyroei Gopmyie:

M52 =0,02BS”(1- 1}, )-(1-12, )

omxi

rae S? — comeprkaHue cepbl B TOILIMBE Ha pabouyro maccy, %, N'sox —
JIOJIsI OKCUJIOB CEpBI, CBA3BIBAEMBIX JIETy4el 30701 B KOTiIE; MN'"so2 — OIS
OKCHJIOB CEpBl, YIaBIMBAEMBIX B 30JI0YJIOBUTEIIE MIOMYTHO C YJIaBIMBaHUEM
Bepapix wactui; 0,02 — koadduimeHT nepeBona MONEKYISIPHOR Macchl
Cephl B MOJIEKYJIIPHYIO MaccCy AMOKCUIA CEPHI.

Mo okcuai0B cepbl, CBA3BIBAEMBIX JIETYYEH 30101 B KOTJIE, 3aBUCHUT OT
CeTH TOIUTMBA M COJEpKaHUs CBOOOMHOM INENOYd B JieTydeil 3oie.
OpHeHTUPOBOYHBIE 3HAUYCHHS M'soz TPU (PAKETBHOM CKUTAHUH Pa3IMYHBIX
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BHJIOB TOIUTMBa ciexytomue: MasyT — 0,02; yroms — 0,1. Jloms oxcumoB
cepsl M"so2, YIaBIUBAEMBIX B CYXHX 30JIOYJIOBUTENAX (dIEKTPOPUIBTPax,
OaTapeiiHBIX [MKJIOHAaX), NPHUHAMAETCS PAaBHOM Hymo. B  MOKpbIX
30JI0YJIOBHTENSAX OHA 3aBUCHT B OCHOBHOM OT pacxola M oOmen
LIEJIOYHOCTU OpPOIIAEMON BOJBI U OT IIPUBEIACHHON CEPHUCTOCTH TOILIMBA
(B cpennem oHa pasHa 0,1).

Bri6pocsr:
szoﬁz leifjl ( 77.’902 )

T€ M'so2 — KO cepoynasnuBatomieii ycranoBku (0,8-0,9 npu Hamuunm
TaKOW yCTAaHOBKH WJIM HYJIIO TIPH €€ OTCYTCTBUH).
Oxcujipl a30Ta, OTXOASIIHE, ThIC. T/Tox (B niepecuere Ha NO,):
NOZ ZMNOZ

omxi 3

N 2
rae MV, — KONMYECTBO OTXOMSIIMX OKCHIIOB a30Ta, 00Pa3yOIIHXCs

B KOTJE aneKTpOCTaHuHI‘/'I pEruoHa, COKUTarolMX JAHHBIM BUJ TOIUIMBA B
paccMaTpuBaeMo oy, ThIC. T/TOJ:

MY =0,034-107 KBO! (1-¢, /100),(1- &,r)- B, Bsc,,

omxi

rae K — koo dunuent, xapakTepu3yromuii BEIX0] OKCHIOB a30Ta, KI/T
YCIIOBHOT'O TOIUIMBA; B — pacxox TomiuBa AaHHOTO BHJA, CKUTAEMOr0 Ha
NEKTPOCTAHIMAX PErHOHA B PACCMATPUBAEMOM rojy, Thic. T/rom; Q'y —
terora cropanus (x/Dk/k i-ro Buma TtomnuBa; P — koddduument,
YUUTHIBAIOIIUI BIMSHUE Ha BBIXOJ OKCHIOB a30Ta KauecTBa CKHTaeMOTO
TOIUIMBA (COAEPKaHUE a30Ta B TOIUIHNBE); 32 KOAPUIMEHT, YUUTHIBAIOIINI
KOHCTPYKIIMIO TOPENOK (Ul BUXPEBBIX TOPENOK =1, s IpSIMOTOYHBIX
B.=0,85); B3 — k03 PUIMEHT, YINTHIBAIOMINN B LDTAKOYIAJCHUS: TPU
KHUJIKOM IUIaKoyAajdeHuu B = 1,4, BO BCeX OCTaNBHBIX ciydasx Ps=1; & —
KO3(UIMEHT,  XapaKTepu3youmi  3PQPEeKTUBHOCTh  BO3JCHCTBUSA
PELUPKYIUPYIOMINX Ta30B B 3aBUCHMOCTH OT YCJIOBHI MTOJa4M UX B TOIIKY;
€ — KO3 PUIUECHT, XapaKTePU3YIOLIHI CHUKEHUE BEIOpOCa OKCHJIOB a30Ta
OpH TOja4Ye 4YacTH BO3[yXa IIOMHMO OCHOBHBIX TOpEIOK (IpH
JIBYXCTYIEHUATOM CXKUTaHWH), OMpeneNnsercs 1Mo pucyHKy 6; r — CTEleHb
PELUPKYIALNHU IBIMOBBIX T'a30B.

HanHas ¢opMyna SMOUpHYecKas W JaeT NpHOIMKEHHOE 3HAYCHHE
BBEIOPOCOB OKCH/IOB a30Ta W PEKOMEHIyeTCsl Uil pacyera BBIOPOCOB
SHEPreTHYECKUX KOTIIOB Maponpor3BOANTENBHOCTBIO Ooee 30 /4.

Koadduuument K a1 koT10B aponpon3BoauTenbHOCThIO Ooee 70 T/4
MpH CKUTAHUM Ta3a U Ma3yTa BO BCEM JMANa3oHE HArpy3oK, a TaKkKe MpH
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BBICOKOTEMIICPATYPHOM CKHUI'aHUHM TBEPAOTrO TOIUIMBA C Harpys3skamMu
cBbiie 75% HOMHUHHAIILHOW OINpeeNsercs no hopmylie:
K=12D,/200+D,

rae D u Dy — HoMHHanbHAs U pakTHUECKast TapONPOU3BOAUTENBHOCTD
3HAYCHUA B] IJIA QHEPTCTUYCCKUX KOTJIOB, B KOTOPBIX CKHUTACTCA TBEPA0C
TOILTUBO, ONpenensercs no Gopmyie:
B, =0178+047N",
riae N' — comepkaHue a30Ta Ha FOPIOYYIO MAacCy B TOILIUBE, %.

€5 g
0.9 \\
0.8 P ——1
i\ NN Puc. 6. I'paduk onpenenenus 3SHaYUEHUH

0.7 .

\\\ L P Koa(hduImeHTa &;:
5B ~ ™~ P~ 1 —ra3, 2 — ma3yT, 3 —ras, 6, — 1014

31 \\ 2 BO3/1yXa, M0/IaBAEMOr0 TIOMHMO
055 OCHOBHBIX F'OpPEJIOK
I O I
5] 5 10 15 20 Oy, %

3naueHus kodhuIMeHTa € NpU HOMHHAIBHOW Harpyske u 1<30%
MPUHUMAIOTCS. B COOTBETCTBUM C HIKEIPUBEACHHBIMU  JIAHHBIMU.
3naueHuss K03 GUIUEHTA €: IPH CKUTAHUM ra3a U Ma3yTa W BBOJE Tasa
PELUPKYISALMU: B MOATONKKH (NP PACMOJIOKEHWH TOPEIOK Ha
BEepTUKAJIBbHBIX 3KpaHax) — 0,002; yepe3 nutuiel nox ropenkamu — 0,015;
1o Hapy>kHOMY KaHaiy ropenok — 0,020; B BozaymHOe ayThe — 0,025; B
paccedKy IByX BO3AYIIHBIX MOTOKOB — (,030; mpu BEICOKOTEM-TIEPATypPHOM
CKUTaHWH TBEPJIOTO TOILIMBA M BBOJIE ra3a PEUHUPKYJISIUHA: B IEPBUUHYIO
aspocmeck — 0,010; Bo BTOpuuHbIi Bo3ayx — 0,005.

Bri6pocsr:

m
M =M S
j=1

rJle M — KOJMYECTBO AJIEKTPOCTAHIIMI JAHHOTO PEruoHa, OCHAIIEHHBIX
YCTAaHOBKAaMHU MO Pa3JIOKEHHIO OKCHAOB a30Ta B JIBIMOBBIX Ta3ax; j —
ANEKTPOCTAaHIMS JaHHOIO pEruoHa, OCHAICHHAs YCTaHOBKAMHU IIO
PA3IOKEHHUIO OKCHIOB a30Ta B JBIMOBBIX Ta3ax; M %, — KOIMYECTBO
OTXOJSIIMX OKCHUIOB a30Ta, IOJBEPIIIMXCS pa3I0KEHHUI0 Ha a30T U
KHCJIOpPOJ B ABIMOBBIX ra3ax Ha JAHHOH 3JIEKTPOCTAHIIMU B YETHOM TOAY,
ThIC. T/TO; N — 5D DEKTHBHOCTH MEPOIIPUATHSI IO PA3TOKEHUIO OKCH/IOB

a30Ta B JBIMOBBIX ra3ax (1o 80%).
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PEIIUTE 3AJJAUYH

3a0aua 1. B KoTenpHOW YCTaHOBJIEHO /ABa KOTJA, paOOTarOIMX Ha
MoaAMOCKOBHOM yrie Mapku b2P. Onpenennte o0beM ABIMOBBIX Ta30B, a
TaKoke MaKCUMAaIbHO Pa30BbIe BBIOPOCHI 30JIbI M OKCHJIOB CEpPBI, YIJIepona,
a30Ta MpHU TI0Ka3aTelsX, MPUBEACHHBIX HIKE: TEXHUYECKHE XapaKTePUCTHKU
KOTJIa — PAaCYETHBIA pacxo] TOIUMBa Ha oauH koten — 500 r/c; TemmnepaTypa
OTXOAIIMX Ta30B B ycTbe TpyObl — 150 °C; koadduipieHT n30bITKa BO3ayXa
nepes JbIMOBOW TpyOol — 1,75; moTepr TEMIOTH ¢ YHOCOM OT MEXaHHYECKOH
HEMoNMHOThl cropanus TtomwmBa — 1,00%; moreps Temsia OT HEMONHOTHI
cropanusi TorumBa - Mexanmdeckoit — 4,00%, xumudeckorr — 1,00%; momst
TBEPABIX YacTULl, 3aJep>KUBaeMbIX 3osoynoButeneM — 0,85; moms OKCHIOB
CEephl, CBS3aHHBIX JeTyded 3o0moii B komie — 0,10; moms OKCHIOB Cephl,
yJaBIMBAEMbIX B 30JI0YJIOBUTEIIE KOTJIA MOMYTHO C YJaBIMBAaHUEM TBEPIBIX
yactui, — (; Hu3mas Temuota cropaHus TormmBa — 11,48 MJDx/kr;
KOO QHUIMEHTBI, XapaKTEPU3YIOIHE: IONI0 TTIOTEPh TETUIOTHI, 00YCIOBICHHYIO
coneprkannem CO B mpoaykTax cropanus — R=1,0; BnusHuUE Teria Ha BBIXOL
NO, — B1=0,9; xoucTpykIto ropeiok — 3,=1,0; Buj nwiakoyaieHus — Bz=1;
3 PEKTUBHOCTh BO3JCHCTBHS PEIUPKYIUPYIOIIUX Ta30B B 3aBUCUMOCTH OT
YCIOBUI HMX TMOJa4d B TONKY — €=1; cHIKeHHe BbIOpocoB NO, mpH
JIBYXCTYIIEHUaTOM JOKHTAaHUM — &=1; CTeNeHb PElUPKYJSALUH JBIMOBBIX
ra3oB — r=0; BBIXOJ] OKCHJIOB a30Ta, KI/T YCIOBHOTO TOILTURA — Y=5,9.

Tabnuma 3 — XapakTepucTuka TonimBa (coctaB yris, %)

A S W C H N O

28,8 4,1 32,8 24,7 3,6 1,0 5,0

3adaua 2. B KOTENBHOI YCTaHOBJICHO JIBa KOTJIa, Pa0OTAIOIIUX Ha YrJIE.
Onpenem/m) O6’I)CM ABIMOBBIX Ta30B, a TaKXKE MAaKCUMAJIbHO pPa30BLIC
BBIOPOCHI 30J6I M OKCHIIOB CEpbI, YIJepojda, a3oTa NpH CISAYIOIHX
MOKa3aTesaX: pacueTHBI pacxoi TOIUIMBa Ha omuH kotenm — 900 r/c,
TeMIiepaTypa OTXO[MIIMX Ta30B B ycTbe Tpyobl — 155 °C, ocraibHble
MOKa3aTey CM. B IPEABIAYILEH 3a1aue.

3adaua 3. B KOTEIBHOW yCTaHOBJICH OJIMH KOTEN, Pa0OTArOLMIA Ha YIIIE.
Ompenenute 00beM JABIMOBBIX Ta30B, a TaKKe MaKCUMalbHO pa30BBIE
BBIOPOCHI OKCHJIOB CEpbl, yIJepona, a3ora Mpu CIEMYIOMNX IMOKa3aTessX:
pacxof Toruiea Ha oquH Koten — 1000 r/c, TemriepaTypa OTXOASIIMX Ta30B B
yerbe Tpy6bl — 145 °C, ocTanbHble moKaszaTenu cM. B peIbLTyIIeit 3a/1aue.

Tabnuma 4 — XapakTepucTuka TonimBa (coctas yrisi, %)

A S W C H N O

29,8 3,1 32,8 24,7 3,6 1,0 5,0
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MNMABA 4

9KONOIMrM4YECKUE NPOBJIEMbI TPAHCIOPTA
N NyYTU UX PELLEHUA

Tpancnopr — OIMH H3 BaXHEHIIMX JJIEMEHTOB MAaTEpUAJIbHO-
TEXHUYECKOH ©0a3bl OOIECTBEHHOrO TMPOW3BOJACTBA M HEOOXOJMMOE
ycinoBue QyHKIMOHUPOBAHUSI COBPEMEHHOTO MHIyCTPUAIBHOIO 00IIeCTBa,
Tak Kak C ero IOMOIIBI0 OCYHIECTBISAETCS IepeMelleHUue Tpy30B U
I1aCCaXXUpoB. Paznmuuaror Ty>KEBOW, aBTOMOOMJILHBIH,
CEJIbCKOXO3MCTBEHHBINA, JKEINE3HOJOPOXKHBIM, BOJHBIM, BO3LYLIHBIA H
TpybonpoBonHsbiii TpancnopT (Bmagumupos, 1999; Uepnsix, 2003).

B mHacrosmee Bpems 3€MHON IIAp IOKPBIT T'YyCTOM CETbHO IIyTEl
COOOIIEHHsI, OTHAKO pa3BUTHE PA3IUYHBIX BHJIOB TPAHCIIOPTA, HIMPOKOE
pa3BHUTHE aBTOTpAcC MPHUBETN K MHOTOKPATHOMY YBEJIWYEHHIO MPSMOTO U
KOCBEHHOI'O BO3/IEHCTBUS TPaHCIOPTa Ha OKpykaromlyto cpeny. [Ipu Bcem
MHOrooOpa3uu (opM BO3JCHCTBUS TPAHCIOPTA HA  OKPYXKAIOIIYIO
MPHUPOAHYIO Cpelly WX HCTOYHHKH MOXXHO OOBEJUHHUTH B JIBE€ OCHOBHBIC
TPYIIIBL:

1) mpancnopmuvie xommynuxayuu (aBTOIOPOTH, KeNE3HBIE JOPOTH,
a’pOJPOMBI, TPYOONPOBOBI), OHH BO3JCHCTBYIOT Ha MPHUPOJHYIO CpEIy
MPsIMO, TIOCTOSTHHO U JAJTUTENBHO;

2) mpancnopmuwie cpedcmea (ABTOMOOUIIH, CAMOJIETHI, CyJIa), KOTOpPhIS
OKa3bIBAIOT KPAaTKOBPEMEHHOE BIMSHUE Ha MpHUPOAHYI0 cpexy (Mankus,
1992; Kopuarus, 1997).

Jna pa3MmenieHusl TPaHCHOPTHBIX KOMMYHMKAIMM HYXHBI OIpOMHBIE
IJIOIIAU 3eMJIM U 00BEMBI BOJIBI U BO3ayxa. B Poccuu mpoTsskeHHOCTH
aBrojgopor mnpessimaer 0,5 maH. kM. [lox >xene3Hble JOPOTHM CTPaHbI
oTBEIeHo 0koIo | MitH. ra 3emu (10 ThIC. KM®).

Ha cerogusamuuii 1neHb aBTOMOOWIBHBIM TPAaHCHOPT — TJIABHBIH
3arps3HUTENb aTMOoc(epbl HAaMX TopoJoB. Poccus, kak U OONBIIMHCTBO
Pa3BUTHIX CTpaH MHpa, CIOBHO MAayTHHOM OKyTaHa CETSMHU OKHBJIEHHBIX
aBToMOOMIBbHBIX Tpacc (Jlykanwn, bycmaeB, Tpopumenko, 1998;
DKOJIOTUYECKOE COCTOsIHME. .., 2001).

[To nmurepatypubiM ganubiM, B CIIIA Ha 1000 >xuTeneil mpuxomuTcs
590 aBromoOuneii, IlIBeruu — 420, Anonum — 285, Uspamne — 145,
Oxnoit Kopee — 27, B Kurtae — 2, B Poccuu — 80 aBTomMoOwuIIeh.

VHTEHCHBHOCTH TPAHCIOPTHOrO MOTOKA Ha ymuuax T. Momkap-Omnsr
cocrasiser B cpeaneM 840 aBt./4 (puc. 7). Haubosbieii ”HTEHCHBHOCTBIO
aBTONOTOKa Xapakrepusyercs yiu. MammHoctpouteneit (1518,0+49,9
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aBT./4), MUHUMaJIbHOH — OynbBap Yasaiina (160,0+14,4 aBt./1) (Cokoinos,
Ansobimesa, 2007; MuueeBa, AnsiObimeBa, 2008) (puc. 8).

Puic. 7. ABTOTpaHCIIOPT Ha ynumax r. Momxkap-Oisl

1800

e Puc. 8. 3MeHeHre MHTEHCUBHOCTHU

1400 TPAHCIIOPTHOI'O MOTOKA:
o 1- MamvHocTpourenei, 20;, 2—
OmkuanHa, 22; 3 —IlepBomatickas, 114;4 —
KpacHoapmeiickas, 99; 5 — Amrmdeposa, 19;
800 6 — Crpownrerneii, 36; 7 — KomcoMorbckasi,
121; 8 — Kupoga, 9; 9 — Kpacnoapmetickasi, 50;
I o 10 — IepBomatickas, 101; 11 — Kuposa, 13; 12
e I I I — Komcomonsckas, 155; 13 — K. HI/IGKI:ICXTa,
20 71; 14 — DmkwanHa, 22; 15 — [lepBomatickasi,
0 LI 164 16 - K JwGwexra, 63 17 -
1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20 AHHH(I)epOBa’ 19’ 18_ana’ 15’ 19_ana’

F— 41; 20 —Yapaiina, 45.

B aBTOMOOWJIbHBIX JIBUTATEIsIX BHYTPEHHEIO CrOpaHus B MHPE
©KEroHo CxKUraercs Oomee 2 mupAa. T HedrsHoro tomiuBa. [Ipu 3ToM
KO3(Q(UIMEHT TIOJE3HOr0 JCHUCTBUS B cpeiaHeM coctamiser 23%,
ocranbHble 77% yxomsaT Ha o0orpeB okpyxkatomed cpeabl (HoBukos,
1998).

BeixjionHbie Ta3bl JABHraTeliell  BHYTPEHHEro cropaHusi (0COOCHHO
KapOIopaTopHbIX) conepxat okono 200 XMMHYECKUX coeiMHEHHH (puc. 9):

v/ OKCHMI yrjepoxa W yrieBoaopoibl (0eH30d, (opMaibIeru,
OcH3(a)mupeH) 00pa3yroTCs IIPH HEMOJIHOM CrOPAHHMU TOILTUBA B YCIOBUSIX
HEXBAaTKM KHUCJIOPOJIa WJIM CIHUIIKOM HHU3KHX TEMIIepaTypax TOpEHHs, a
TaKKe MPU UCTIAPSHUH TOTLINRA;

v’ OKcHIBI a30Ta 00pa3yloTCs MPU TOPEHHH TOILIMBA; MX KOJIUYECTBO
CHJIBHO BO3PACTAET IIPH MOBBIIICHUN TEMIICPATYPhI CTOPAHMUS;

> 1000

|

aBT

600

BepHyTbcs B kaTanor y4ebHMKoB
http://y4e6Hnkun.nHpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

v/ caxa BbHIOpACHIBAETCA INPEMMYIIECTBEHHO M3EIbHBIMHU, a TaKKe
Fa3OTyp6I/IHHI)IMI/I JBUTATCIIAMU BI)I6pOC 3aBUCUT OT THIIA ABHUTATCIA,
CpOKa HKCIUTyaTalluu U OT PEryJIUpPOBKHU CUCTEMBI BIPHICKMBAHUS TOILIINBA;

v’ JIMOKCUJ cepbl 00pasyercs npu padoTe IU3eNbHBIX IBUTATENEH,
MOCKOJIBKY JIM3€TbHOE TOIUIMBO COIEPIKUT CEPY;

v' cBuHel| 00aBisieTcst B OEH3UH B KAaueCcTBE aHTHETOHATOPA, B TOJI

OJIMH aBTOMOOMJIb BEIOPACHIBAET OKOJIO | KI' CBHHIIA;

v’ 11pu pabore aBTOMOOMIISA B aTMOC(EpPY TOCTYNAET TAKKE PE3UHOBAsS
MBLIE, 00pa3yroasics MpU UCTHPAHUH MOKPBIIIIEK.
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Puc. 9. Buzpt Bo3elcTBYS TPAaHCTIOPTHBIX OOBEKTOB

Ha OKPY)KAFOIILYI0 IPUPOITHYIO CPENLY

(mo B.H. Jlykanuny, A.I1. Bycnaery, FO.B. Tpodumenko, 1998)
[Mo nannpiM Yrpasnenust Pocorpebnanzopa mo Pecrmybnmke Mapwuit

On (2009) Ha TeppuTOpHM T.

Homxkap-Onsl  00beM BBIOPOCOB  OT

aBToTpaHcnopra npoponkan pactu (78% ot obmiero oobemMa BHIOPOCOB B
atMocdepy). Ilpu stom ynenbHbI Bec mpoO ¢ mnpepbimieaneM [1JIK
cocrasuia B 2009 1. 3,1% (B 2008 r. — 8,0 %, B 2007 1. — 21,0 %). B *xubix
30HaX, TPHIIETAIONINX K aBTOMATHCTPAAM, HAOJIOaI0Ch MPEBHIIICHHE
npeaciibHO AOIMYCTHUMBIX KOHHGHTpaHI/II‘/'I TaKUX 3arpA3HsAonuX BCIICCTB,
KaK IbLIb, OKCHJ YIJIEpPOa, ABYOKUCH a3oTa (I"ocy1apCTBEHHBIH TOKIAT. .,

2010).

BepHyTbCst B KaTaMor yueBHNKOB
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[lpu cTpouTenbCTBE W OKCIUTyaTalldd JIOpPOT, TPyOONpOBOMOB,
a’pOAPOMOB  IIPOMCXOAAT IOYBOPA3PYLIAIOIIKAE IIPOLIECCHI:  OIOJI3HH,
MpocagKd H OCOOEHHO JOpOXKHash 3po3us. [IpupoaHbIE KOMILIEKCHI,
pacronoXeHHble BOJIHM3M HACBIIEH JKENE3HBIX W WIOCCEHHBIX JIOpor,
MOCTENEHHO TpaHCc(HOPMHUPYIOTCS U ACTPaAUPYIOT.

N3BecTHO, YTO BIOJIH aBTOTPACC, JKEIE3HBIX JOPOT M BBIXOAALIMX Ha
MOBEPXHOCTh He(TEra3oTpyoOonpoOBOAOB MOYBEHHBIH TTOKPOB 3arps3HACTCS
COEIMHEHUSIMU CBHHIIA, CEpbl, HEPTENPOIyKTaMt 1 JPYTUMH BELICCTBAMH.
[Mpuzemublii  crmoli Bo3ayxa BOJM3M aBTONOPOT 3arpsi3HEH MBUIBIO,
COCTOsIIIME M3 YacTHll acanbTa, pe3srHbl, MeTajlla, CBUHIA W JPYTrHMHU
BEILIECTBAMH, YaCTh KOTOPBIX 00JIaJlaeT KaHIEPOT€HHBIM M MYTareHHBIM
JIEICTBUEM.

@dakTopoM YXYALIEHUS KadecTBa CpeAbl OOMTAHHUS CTal0 HIYMOBOE
BO3JICHCTBUE  KEJIE3HOJOPOXKHBIX M IIOCCEHHBIX  MAarHCTpaJIeH.
HebnaronpustHoe Bo3IeiCTBUE Ha JIIOJCH W APYTHX KUBBIX OPraHU3MOB
OKa3bIBAIOT 3JIeKTpOMarHUTHHIE oJs, BO3HHUKalOII1e BJIOJTb
MarucTpaJIbHBIX JIMHUHM 3IeKTporiepenad, OCOOEHHO BBICOKOBOJIBTHBIX
(Kykies, 2001).

Ha tepputopuu r. Momkap-Onsl ypoBeHb IIymMa  BOIH3H
aBTOMarucTpaieu cocrasiusier 56-71 nb u npessimaer 1Y B 1,1-1,3 pa3za.
B xunoii 3oue r. Momkap-Onbl (BHYTpHIBOPOBas TEPPUTOPHS) yPOBEHb
uryma cocrtasisit 45,1-52,3 nb u He npeswiman I1JY. Tun xoHcTpyKIuu
3laHUIl HEe OKa3bIBaJl CYIIECTBEHHOIO BJIMSHHUS Ha CHHIKEHHE YpPOBHS
myma (MuueBa, AnsiObiera, 2008) (puc. 10).

o Puc. 10. YpoBeHs 1ryma Ha TeppuTOpUn
iz r. Momxkap-Ombr:

1 — Mammsoctpontenei, 20; 2 — DmikuHiHa, 22;
Siprrrirnie e ‘ﬂ‘r 3 —Tlepomaiickast, 114;4 —Kpacroapmeiickasi, 99;
=g T® 5 — Aammdeposa, 19; 6 — Crpoureneii, 36; 7 —
iy Komcomonbckas, 121; 8 — KwmpoBa, 9; 9 -
Kpacnoapmeiickas, 50; 10 — Iepomaiickast, 101; 11
oo LR R B TR E R | — Kupoga, 13; 12 — Komcomonbckas, 155; 13 — K.
JIuOknexta, 71; 14 — Dumkunuba, 22; 15 —
[epBomaiickas, 164; 16 — K. JIuOkuexra, 63; 17 —
U N HHH RO AN E AN EHHHE Anrmdepona, 19; 18 —Mupa, 15; 19 — Mupa, 41, 20
12 3 45 6 7 8 910 11 12 1314 15 16 17 18 19 20 —anaI‘/lH‘Ia.,45

PaifoHbl HceneaoBaHus

ITpuopurerHpIMU HaIlpaBJICHUSAMU CHUKCHHUS 3arps3HEHUS
OKpYXKarolle cpeibl aBTOMOOMIBHBIM TPAHCTIOPTOM SIBIISTFOTCSL:
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v/ pUMEHEHHE HOBBIX BHUJOB  aBTOTPAHCIIOPTA, MHHHMMAJILHO
3arpsI3HAIONIMX OKPYXKAIOIIYIO Cpey (HampuMep, JIEKTPOMOOHIIB);

v/ palMoHaJbHas ~ OpraHu3alus ¥  yNOpPAaBJIEHHE TPAHCIOPTHBIMH
MOTOKAMU;

v/ HCmonb30BaHKe 00jiee KAYECTBEHHBIX WM JKOJOTHUYECKH YHCTHIX
BUJIOB TOILTUBA (HAIIpUMeED, Ta3);

v/ [IpUMEHEHHE COBEPIICHHBIX CHCTEM — KaTaJW3aTOPOB TOIUIMBA M
CHCTEM LIyMOTJTYLICHUS — TIYHIUTeNeH nryma.

K TexHOnmormueckMM MEpONPUATHIM TI0 CHIDKEHHIO BBIOPOCOB
aBTOTpAHCIIOpTa  OTHOCATCA ~ 3aMEHa  TOIUIMBA WM JBHTATels;
COBEpIICHCTBOBAHME pabouero mpolecca JIBUTATENs; TEXHHYECKOE
00CITy>)KHBaHHUE.

B ycnoBusix ropoaa neurarens aBroMmoomis padoraer 30% BpeMeHH Ha
xonoctoM xoxay, 30-40% — ¢ mocTostHHOM Harpy3kou, 20-25% — B pexxume
pasrona u 10-15% — B pexxume Topmoxenus. [Ipu 3ToM Ha X0I0CTOM X0y
aBTOMOOWJIb BBIOpackiBaeT 5-7% OKcHaa yriepoja K o00beMy BCEro
BBIXJIONA, a B MPOIIECCE JBMKEHHSI C MOCTOSHHOW HArpy3koi — Toibko 1,0-
2,5%. Y cnoBust, npuOIMKEHHBIE K paboTe M0/ BEICOKOH Harpy3KOiM, MOTYT
OBITH CO3JaHBI IyTEM YBEIWYECHHUs 4YHCIa Tepenad Wi 0oliee 4acToro
MEpeKIIOueHNns TepeAady Ha ONTHUMAIBHBIA PEKHM C  TOMOIIBIO
KomIiploTepa. [IpyruM BapHaHTOM pEHIEHHUs SIBISETCS HCIOIb30BaHUE
BapuaTtopoB. Jlns kaxnoro Buga JIBC mpu mpouux paBHBIX YCIOBMSIX
o0beM  3arpsBHSIOIMX  BEIIECTB,  BBIACISIEMBIX B arMocdepy,
MPOMOPIUOHANEH pacxoly TomiuBa. [lo9TOMy OSKOHOMHS —TOIJIMBA
O3HaYaeT COKpalleHne BEIOpoca TOKCHYHBIX TpUMecel B aTMochepy.

B kayecTBe KOMOMHHPOBaHHOTO TOIUIMBa HawOoiee yMOTPEeOHTENbHBI
cMecH Ha ocHoBe OeH3MHa U cnuproB. B bBpaswimmm mmpoko
9KCITyaTUPYIOTCS aBTOMOOWJIM, HCHONB3YIOIIME B KadecTBE TOIMJIMBA
YHUCTBIE CIUPTHI, UX IKCIUTyaTalds MOKa3ajia, YTO B OTpa0OTaBIIMX Ta3ax
PE3KO CHIDKEHO cofiep’KaHhe OKCHUIOB a30Ta M yriIeBOAOpOIoB. BBenenune
CIHpTa  CHOCOOCTBYET  TIOBBILIEHWIO  OKTAHOBOTO  4YHCia  MpH
OJTHOBPEMEHHOM CHW)KEHHH COJIEpPIKaHUsl B OTpabOTaBIIMX ra3ax OKCHIOB
a30Ta ¥ yTJIEBOJOPOAOB.

[Ipu ucnonbp30BaHUM NPONAH-OyTaHOBOH CMECH B OTPabOTaBIIMX Ta3ax
B 4-10 pa3 cHumxaercsa KOHIlEHTpalusi okcunpa yriepoma. B Kanane,
Wramun u CHIA aBTOMOOMIM aKTUBHO TEPEBOJATCS HAa HCIOIb30BAHHE
MPHUPOAHOTO ra3a. B oTpaboTaBIIMX razax pe3Ko CHIDKAETCsl CoAep)KaHue
Ca’k, OKCHJIa YTJIepo/a U psifia OPraHMUECKUX COCTUHEHUH.

B kauecTBe MmepcrneKTHBHBIX TOIIMB MOTYT OBITh MCIOJIB30BAaHBI TAKKE
aMMHaK ¥ BOJOpPON, MpPHYEM BOAOPOI OCOOEHHO TMEPCIEKTHBEH C
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9KOJIOTHYECKON TOYKH 3pEHUs, TaK KaK MPH ero CropaHuu o0pasyroTcs
MNPEUMYIUICCTBEHHO ITapbl BOABI.

Jns ouncTku 0Tpa60TaBH1Hx rasoB OT OEH3MHOBBLIX JBHUTATENIEN dalle
BCET'O MIPUMCHSIOT IIaTuHOIaJJIaJuCBbIC n MJIAaTAUHOPOANCBLIC
KaTanu3aTopbl. B mocienHee Bpems BHEApSIOTCA M Ooliee CIIOXKHBIE
COCTaBbl, COAEpXkAUMe IUIATHHY, POAUM, NaUlaJiuid M LUPKOHMHA Ha
I'paHyJIUPOBAHHOM OKCHUJEC aJIFOMUHUS.

K MJIAHUPOBOYHBIM MCPOIPUATHUAM OTHOCATCs opraHuvsanus
MepeceyeHrs YIWI Ha pa3HbIX YPOBHAX, IIOA3EMHBIX (HaJ3EMHBIX)
MEHIEXOAHBIX IIEPEXONOB M O3€JIEHEHUE Marucrpained u ymuim. Jpyrum
HaIrpaBJICHUEM ABJISICTCA BBIHCCCHUEC MCTOYHUKA 3arpA3HCHUA 3a MPEACIIbI

CenuTeOHOM TEPPUTOPHH, 4TO JIOCTUTaETCA paLMOHAIBHBIM
TPacCUPOBAHUEM TOpPOJCKUX Maructpajeil. BaxHoe 3HaYeHUE HMEIOT
COOpYXKEHUE Marucrpanei-nyoiaepos, a TaKxKe opra"uzanus

(YHKIMOHUPOBAHUSL CHCTEMBI XpPAaHEHWS, MAapPKOBaHHA W TEXHHUYECKOTO
00CITy>)KMBaHUS aBTOMOOUJICH.

K canuTapHO-TEXHHYECKHM MEPONPHUSATHIM OTHOCHTCS PELUPKYIISIIHS
W HeWTpaiu3anus oTpaboTaBIINX ra30B.

K anmMUHHCTpaTHBHBIM — YCTAaHOBJICHHE HOPMAaTHBOB Ka4eCTBa TOILJIMBA
W JIONYCKAeMbIX PETHOHAIBHBIX BHIOPOCOB; BBIBOJ U3 TOPOJa TPAH3UTHOTO
TpPaHCIOPTa, CKIAACKAX 0a3 W TEPMHHAJIOB; BBIJCICHUE TOJIOC IBUIKEHUS
O0ILECTBEHHOI'O TPAaHCIOPTa M CKOPOCTHBIX JIOPOr 0€30CTaHOBOYHOTO
JIBFOKEHHS.

Paspabomka anemepnamusnvix 6udos aemomparcnopma. VneanbHbiid
aBTOMOOWJIb IS TOPOAa — 3JeKTpoMoOminb. OH NMPUBOAUTCS B JABHIKEHHE
ANIEKTPOJIBUTATENEM, KOTOPBIH, B CBOIO OYepellb, MOJIy4aeT DHEPrHi0 OT
AKKyMYJISITOPHBIX OaTapeid. DNeKTpoMOOWIIb MOYTH HE JaeT BHIOPOCOB
BpPEHBIX BEIIECTB, y HEro OOJBIION KpYTAIIMHA MOMEHT Ha MalbIX
CKOPOCTSIX BpAIlleHUs, KpOME TOT0, OH MPEANOUTUTENbHEE C TOYKH 3PEHUS
yIASNTbHOH MOIIHOCTH M Oolleée KOMIIAaKTE€H, OH TpeOyer MeHbIIe
PETYIMPOBOK, HE MOTPEOIIsieT MHOTO Maciia, IpOLIe CHCTEMa OXJIaKICHUS,
a TOIUIMBHAs — BOOOIIE OTCYTCTBYET, KpOME TOro, OH H3Iy4aer
3HAYUTENILHO MEHbBIIE IIyMa, YeM aBTOMOOWIM C JAW3EIbHBIM HIIH
OCH3WHOBBIM ITPHUBOJIOM.

IllBenckue  aBTOCTpOMTENW  pa3paboTanu  THOPUIHYIHO  MOJACTH
aBTOMOOWJIS, Y HEro JBa JBUTATEIS — DJICKTPUYCSCKUHM, MUTACMBIH OT
AKKyMYJIISITOpa, ¥ ra30TypOMHHBIH, TOTPEOISIOIINI TU3eTbHOE TOMIIHBO.

B ropomckmx  yciIoBHSX ~BechbMa  IEPCIEKTUBHBIM  CUHTAETCS
WCIIONb30BaHUE IOJIyaBTOHOMHBIX TpoyuieiiOycoB. Takoil Tposieioyc
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OCHAIIIEH aKKyMYJATOpaMH, IO3BOJISIIOIIMME TpeogoneBarh A0 10 km
ABTOHOMHO.

CoJIHEUHBIM  AJEKTPOMOOWIIL  TPEACTaBIsSET COOOM  KOMIUIEKC,
BKITIOYAIOLIMHA DJIEKTPUUECKHH aBTOMOOHMIIb W COJHEYHBIH KOJUIEKTOP,
KOTOpBII o0ecreunBaceTt mepe3apsaKy akKyMyJIsTOpHOH OaTtapen BO BpeMs
€0 ABUXXCHHA UJIN CTOAHKU.

B aBTOMO6I/IHe C MHCPIUOHHBIM JIBHUTAaTCIIEM B Ka4YC€CTBC HAKOIIUTEIIA
SHEPTUU HCHOJNB3YyeTcss MaxOBUK. Takoe HOBOBBEICHHE IO3BOJISIET
oboliTuck 0e3 aBUTaTens, KOpoOKHW CKOpPOCTEH, paauaropa, craprepa U
BBIXJIOMMHOW  TPYOBbl. DIEKTPOTOK OT  CTallHOHAPHOTO  HMCTOYHHKA
WCTIONB3YeTCs U PACKPYTKH CyNEepMaxoBHKa U3 JIETKUX, HO MPOYHBIX Ha
pa3phIB yriiepoaHbix BONOKOH. Korna oH Habeper 000pOTHI, HANPSIKESHHUE
otkimoyaercsi. OJHAKO BpallleHHe TPOJOIDKAETCS HECKOJIbKO 4YacoB,
MOCKOJIBKY ~CYNEPMaxOBUK 3aKIIOYEH B TEPMETHYHYIO Karcyny, u3
KOTOpOM BBIKa4aH BO3JyX, 4 MarHWTHBIA IIOABEC YCTPaHSET TPEHUE B
IIOAIIUITHUKAX.

4.1. Ounenka padoThl ABUTaTesIeil ABTOTPAHCIOPTA
(mo A.4. Mankuny, 1992, A.I1. Xaycroy, 2006)

Meroauka TNPOBEICHUS WHBEHTAPHU3AIMH BHIOPOCOB 3arpsi3HSIONIMX
BEIIECTB B aTMOCc(epy /I aBTOTPAHCIOPTHBIX MPENIPUATHI pa3paboTaHa
HayuHo-uccie0BaTeIbcCKUM HMHCTUTYTOM aBTOMOOMJIBHOTO TPaHCIIOPTa
(HUUAT) n npenna3HaueHa Jjisi ONPEACICHHS BaJOBbIX M MAaKCUMAJIbHBIX
Pa30BBIX BIOPOCOB aBTOTPAHCIIOPTA.

[MpuunHa 3arps3HEHUs BO3JyXa Pa3HOOOpPa3HBIMU JBUTATEISMU
BHYTPEHHETO CrOpaHUs, MCIOJIb3YIOIIMMU B KaYECTBE TOIUIMBA MPOYKTHI
HedTenepepadOTKY, 3aKIOYaeTCsl B HENOJHOM M HEPaBHOMEPHOM
CrOpaHUU TOIUIHBA.

OcHOBHasi XUMHUYECKas peakiusi, NPOTEKAIINas TMPH CropaHUuU
TOIUTMBA, BBITJISITUT CIICIYIOIUM 00pa3oM:

C.H, +(x + 0,259)0, —xCO; + 0,5vH0,

rne CiHy — ycnoBHoe 0003HaueHHEe raMMBbl YIIIEBOIOPOAOB, BXOAAIINX
B COCTaB TOILJIHBA.

OCHOBHBIMM  3arpsI3HSIOIIMMU  BEIICCTBAMH, BXOJSMIIMMU B COCTaB
BBIXJIOIHBIX T'a30B IpaKkTU4YeCKU Bcex asuratened, ssisitorcs CO, C.Hy,
NOy (B nepecuere Ha NO»). [Ipu onpeneneHHbIX YCIOBUSX B BBIXJIOIHBIX
razax cogepxatcs Taoke SO,, caxka, OeH3(a)IMpeH, COeAMHEHNsT CBUHIA U
Jpyrye BEIIeCTRa.

BBIOpOCHI 3arpsA3HSIONINX BEIIECTB aBTOTPAHCIIOPTOM OCYIIECTBIISIOTCS
Ha CJICAYIONIMX OCHOBHBIX 3Tamax ero pa0oOThl: MPOrPeB JIBHTaTEl,
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XOJIOCTOW XOJ, MpoOer Mo TEPPUTOPUH HPEANPHUATHS W JBIKEHHE IO
Tpacce.

VYaenbHbie  BBHIOPOCHI  3arps3HSIONIMX — BEIIECTB  JIBUTATENSIMH
aBTOTPAHCIIOpTa  3aBUCAT OT KAaTeropud  aBTOMOOWIIEH, OT HX
Ipy30NOABEMHOCTH, THOA  JBUraTels,  HMCIOIb3yeMOro  TOILIUBA,
OpraHu3alMyd  KOHTPOJS  CONEpXKaHWs 3arps3HAIONIMX  BEIIECTB B
oTpabOTaHHBIX razax, rnepuoja roja. Ilepuoasl roma (XOJOMHBIH, TEIUIBIH
WM TIEPEXOJIHBIN) YCIIOBHO MPUHUMAIOTCS 10 BEIMYMHE CPETHEMECSYHOU
Temrepatypbl. Mecsllbl, B KOTOPBIX CpeJHEMECSUHasi TeMIlepaTypa HIDKe
munyc  5°C, OTHOCATCA K XONOZHOMY TIEPHOLY; MECAIBI  CO
CcpelHeMecsuHoil TemIiepaTypoii Beime mmoc 5°C — K TermIoMy nepHosy, a
¢ Temmeparypoii or munyc 5°C no mmoc 5°C — x mepexomHomy. Jlis
pasHBIX KIMMAaTHYECKHX 30H MPOAOIKUTEIBHOCTh YCIOBHBIX IEPHOJO0B
pazHas u ompenensercs cormacHo CHull 2.01.01.82. Bnusnue mepuona
rojia YYUTBIBAETCS TOJBKO Uil aBTOMOOMIIEH, BBIE3KAIOIINX C OTKPBITHIX
CTOSIHOK. Ha 3aKpBITBIX CTOSIHKAX pacyeT roJ0BbIX BHIOPOCOB BHIMOJIHAETCS
KaK JUIsl TOCTOSTHHOTO TEIIOro Mepruojia roja.

[IpoGer aBTOMOOHIIS 1O TEPPUTOPUH MPEANPHUSTHS B ICHb PaBEH MYyTH
OT IEHTpa TUIOUIAIKU-CTOSHKU JI0 BOPOT IIPH BBE3Je M BhIE3ZC B CYMME,
MPH 3TOM MPUHHUMAETCS, YTO CKOPOCTh ABMKEHHUs cocTapisier 10-20 km/y,
Harpy3ka TMpakTHYECKH OTCYTCTBYeT M OCHOBHYIO YacTh BBIOPOCOB
COCTaBIISIIOT MPOIYKTHI HEMOJHOTO CTOPaHHS TPHU MPOTpeBe JIBUTATENS —
BEJIMUMHA HEMOCTOsIHHAs, 1o Mepe mporpesa BbiOpockl CO, CHy u caxu
(C) ymenbmatorcsi, a BbeIOpocbl NOyx HE3HAYUTEIbHBI. Y JICIbHBIC
HOPMATHUBHBIE BBHIOPOCHI OTPaXKAIOT MHTErPAIBHYIO OIICHKY BBIOPOCOB 32
3TO BpeMH.

BanoBoe Brinenenue (B r/nens) 3B oqHuM aBToMoOmiieM k-oi Tpymimb
B JICHb IIpU BBIE3/Ie ¢ TeppuTopuu npeanpustus (M'y) u Bozspare (M'"y)
orpenensercs no Gopmyiie:

M = Enp” tnp +gar L'+ 8o by
"= 8L L" + o b

II€ gup — YAEIbHOE BBbIAENIEHHE 3arpssHsomux Bemects (3B) mpu
MpOrpeBe JIBUTATEIS aBTOMOOWIIS, T/MHH; g — yJelbHOE BbiieneHue 3B
NpH JBWKCHUU TI0 TEPPUTOPHH, T/KM; gyn— YyAeIbHOe Bbluenenue 3B
JBHUraTe]IeM Ha XOJOoCToM Xony, r/mun; L (L') — mpoGer mo Tepputopun
OpeInpusITus B JeHb IPH Bble3/ie (BO3Bpare), KM; ty, — BpeMs Iporpesa
JBUTATENS], MUH; ty — BpeMsl pab0Thl JBUTATENS HA XOJIOCTOM XOJY, MHH.

Bemmuuna t,, NpUHUMAeTcs OAWHAKOBOM JUIA Pa3IM4HBIX THUIIOB
aBTOMOOMIIEH, HO CYIIIECTBEHHO 3aBUCUT OT TEMIIEpaTyphl Bo3ayxa (Tabi. 5).

BepHyTbCs B katahor y4ebHMKOB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

B cnydae crosHKHM B IOMEWEHUU ty, paBHO 0,5 Mun. Ilpn Hamuuuu
YCTPOICTB MPOrpeBa Mpy TemIiepatype Hike MUHYyC 5°C top PABHO 6 MUH.
[MponomkuTensHOCTh pa0dOTHl JBUTATENS HA XOJIOCTOM XOIY HpPHU BBIE3/E
Ha JTUHHIO (BO3BpaTe) B CPEAHEM COCTaBiIsieT 1 MUH.

Tabnuna 5 — 3aBHCHMOCTH BpeMeHHU MPOrpeBa 0T TEMIePaTypbl BO3AyXa

Temnepatypa Bo3ayxa, 'C Bpems nporpesa, MuH
BbIIIE+S 4
+5...-5 6
-5...-10 12
-10...-15 20
-15...-20 28
-20...-25 36
HUXeE -25 45

Banosoe Beinenenne (B1/rox) 3arpsA3HSIONIMX BEMIECTB OT IPyHIbl 13 N
IITyK aBTOMOOWIElH paccunThiBaeTca paznensHo mns  Tteroro (T),
nepexonauoro (1) m xomomnoro (X) mepuomoB Troja IO CIEAYIOIIEH
bopmye:

M"Y = g (M + M - N- D"V 10,

rre o — KOIPQUIMEHT BHIIYyCKA — OTHOLICHHWE KOJIUYecTBa
BBIE3KAIOIIUX C TEPPUTOPUM IPEANPUATUA K KOIUYECTBY HUMEIOIIMUXCS
aBroMoOmeit manmoil rpymmsr; D' X — kommuectBo paGoumx IHeil B
pacCUUTHIBAEMOM MEPHOJIE TO/ia (XOIOAHOM, TEIIOM, IEPEXOJTHOM).

O6mee (romoroe) BasmoBoe  BbAeneHue 3B ompenpensiercs
CYMMHpOBaHHEM 10 (opmyIie:

M=M+M"+M"

MakcumanbHO pa3zoBoe BbiaeneHue (B r/c) 3B aBTomoOwmsimu k-oii
TPYIIIBI PACCUMUTHIBACTCS TSl Mecsilia ¢ Hanbosee HU3KOH cpeTHeMECSYHON
TemrepaTypou o gopmyiie:

G=a My N/(60-t,),
rie ty, — Bpems pazbeszia aBTOMOOMIIEH, MUH.

PEIIUTE 3AJAUYN
3adaua 1. KomOMHAT mMeeT oauWH Trpy3oBoil aBToMoOmiIb ['A3-51,
MECTO CTOSHKHM KoToporo HaxoauTcs B 30 M oT BBe3IHbIX BopoT U 200 M
OT BBIE3AHBIX BOPOT. ABTOMOOHIIb BBIE3XKAET C TEPPUTOPHH U BHE3KAET
oIuH pa3 B jaeHb. Ompenenute BanoBwlii BbiOpoc 3B Ha Tepputopuu
npeanpustus 3a 20 oTpaOOTaHHBIX THEW B HIOJIE.

3adaua 2. Onpenenute rol0BOI BaJoOBbIi BEIOPOC OKCHIA YIiepoaa OT
20 aBT0oOycoB Hkapyc-250 moJAMOCKOBHOIO aBTOMOOWIILHOTO IMapKa IMpU
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eKeHEeBHOH paboTe ¢ ko3P PHUIMEHTOM BhINTycKa Ha JIMHUIO, paBHBIM 0,7.
Paccrosituue oT 1eHTpa OTKPHITOM CTOSHKH A0 BopoT 250 M. YiaenbHBIE
BbIOpockl CO aBTOOYyCcaMu OOJBIIOTO KJIAcca ¢ TU3ENbHBIMU JIBUTATEISIMH
MpHUBEACHBI B TaOmHIE 6.

3adaua. Taxkcomapk BBITYCKAaeT Ha JIMHHUIO €XKeAHEBHO 70 JETKOBBIX
aBromMoOmiei u3 958 wmmeromuxcs. PaccrosHue oT BOpPOT A0 IIGHTpa
KpBITOM CTOSIHKH 25 M, BpeMs pazbe3aa 45 muH. OnpenenuTe BaloBbIA U
MaKCHMaJbHO Pa30BbIi BBIOPOCHI B aTMoc(hepy OKCHIIOB a30Ta OOIei
BBITSDKHOM BEHTWIALIMOHHOM CUCTEMON KpBITOM CTOSHKU. Y JIElbHbIE
Bbieneanss NOy JIerKoBBIX aBTOMOOMIICH, HCIONB3YIOIIMX B KadecTBE
TOIUIMBa OCH3WH, MPU XpaHEHWH B MOMEUICHUM MPUHUMAIOTCS Kak s
TEIJIOro MepuojJia M COCTaBISIOT: pu mporpese asuratens — 0,05 r/muH,
npu nipobere o Teppuropun — 0,4 r/kM, Ha XoaocToM xoxy — 0,05 r/MuH.

Tabnuna 6 — Y neabnsie BbIopocs CO aBTOOycamMu 00/1b1I0T0 KJIacca ¢
ANU3C¢JIBHBIMH IBUTaTCJIAMH

Ilepnon rona Tenabnii | Iepexonnsiii | XoJoaHBIH
IIPU TIPOTPEBE JABHUTATENIS, I/MUH 4,6 8,01 8,9
IpyU 1Ipo0ere 10 TepPUTOPUH, T/KM 5,1 5,58 6,2
Ha XOJIOCTOM X0y, I/MHH 4,6
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MMABA 5

9KOJIOM'M4YECKUE NMPOBNEMbI
OTAENbHbIX OTPACHEU NPOMbILUNEHHOCTU

[MpombinuieHHOCTh Poccuu cOCTOMT M3 ABYX OOJNBIIMX TPYII OTpacien
— JnoObIBaroIeil U o0pabaThiBarOIICH. /[obbisaiowas npoMblULIEHHOCHb
SIBISIETCS  Ba)KHEMIIEH  COCTABHOM  YacTblO  NPUPOIOIOJIB30BAHUS,
obecreunBatonieii moTpeOHOCTH 00IIECTBa MUHEPAILHBIM CHIPHEM.

MuHepanbHble pecypchl OTHOCATCS K YHCIY HEBO300HOBIISIEMBIX
pecypcoB, a MECTOPOXKICHHS TMOJE3HBIX HCKOMAEMBIX  SIBIISIOTCS
ucuepraeMbiMi. Pa3BenaHHbIE MECTOPOXKICHHS TOJNE3HBIX HCKOMAaeMbIX
CIIy’)KaT MHUHEPaIbHO-CHIPhEBO 0a30il JOOBIBAIOIICH TPOMBIILICHHOCTH;
€e pa3BHTHE OMpeIesercs YpOBHEM  MPOW3BOAUTENBHBIX  CHII,
MOTPEOHOCTHI0O B MHHEPAIBHOM CBIphE W pa3MepaMd HWHBECTHLIMN Ha
OCBOCHHE HOBBIX MECTOPOXJIEHHH. ExXeroHo B MUpe M3 TOPHBIX MOPOJ
W3BIIEKAIOTCSl JIECATKH MIPA. T PAa3IMYHOTO MHHEPANTBbHOIO CHIPhS |
toruuBa ([enucos, 2007).

Ha Tteppuropun PecnyOnuku Mapuii On pacnonoxensl Oonee 900
MECTOPOKJICHHH TIOJIE3HBIX HCKOMAEMBIX 10 16 BHIaM MHUHEPAJIBHOTO CHIPHSI:
THIICA, aHTHIPHUTA, KapOOHATHBIX MOPOJ ISl MPOM3BOICTBA CTPOMTEIBHOIO
KaMHsI, W3BECTH, LIEMEHTa W HM3BECTKOBAHMS ITI0YB; MECKA CTPOUTEIHHOTO,
CTEKOJILHOTO ¥  (JOPMOBOYHOTO, TIJIMH KEPAM3UTOBBIX M  KUPIHYHO-
YepenuuHblX; Topda W campomessi; JiedeOHBIX Tpsi3eil; TPEeCHbIX |
MUHEpATLHBIX B (DHImKIonenus. .., 2009; Exxeroansrit nokmas. .., 2010).

Ha Tteppuropuu r. Homkap-Omnbl ocymecTBsercs 106b4a T0A3EMHbBIX
BOJl Ul YIOBIIETBOPEHUS XO3SHCTBEHHO-NUTHEBBIX HYXJ W HaMbIBKa
TEeCKOB 101 3acTpoiiky (Joxman..., 1998).

K nobbiBaromieii mpombIieHHOCTH Poccuu OTHOCATCS TpenpUsTHS 110
J00bIYe TOPHOXMMHYECKOTO CBIPbS, Py YEPHBIX M IBETHBIX METAJIOB H
HEPYTHOTO CHIPBS ISl METAJUTYPrHH, HEMETaNTMYECKUX pyJ, HedTH, rasa,
YIS, CIAHIEB, COJNIEH, HEPYTHBIX CTPOUTENBHBIX MAaTEpUaOB, JETKUX
MPHUPOAHBIX 3alOJHUTENCH M HW3BeCTHAKa, a Tarke ['DC, mpennmpusarus
JeCOdKCIUTyaTallik, MO JIOBY PbIOBI W J00BIYE  MOPEMpOIYKTOB,
BOJIOITPOBOIBI.

OCOOCHHOCTSIMH ~ TIPUPOIONOIB30BaHUST B 00JacTH  JOOBIBAIOIIEH
MPOMBIIIUICHHOCTH SIBISIFOTCS TO, YTO COOTBETCTBYIOUIME MPEANPUATHS
CO3JaIOTCSl  HEMOCPEACTBEHHO HA  CaMOM  MECTOPOXKICHUH, X
MPOU3BOJCTBEHHAS] MOIIHOCTh M CPOK CIY>KOBI 3aBUCST OT pa3MepoB
(oObeMa) 3amacoB IMOJIE3HOTO HCKomaemoro. JloObIBaromiel oTpaciu
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MPUCYIIM MacCIITaOHOCTh W BBICOKAs CIICIUAIM3alisl MPOU3BOJCTBA, B
CHJIy 4ero BCerjia MPUCYTCTBYET TEHACHIHUS YKPYIHEHHUS JOOBIBAIOIIUX
KOMITAHUH. JloObIBato1ee MIPOU3BOACTBO SIBJISICTCS KPYITHBIM
MOTPeOUTENIEM MaTepUaIbHBIX PECYPCOB, MPEXKAEC BCErO NMPUPOAHBIX, U
COIIPOBOXKJACTCS MACIITAa0HBIM BO3JICHCTBHEM Ha MPUPOJHYIO Cpely
([enucos, 2007).

B 30He peiicTBHS JOOBIBAOIIUX MPEIANPUATHNH HM3BIMAIOTCS W3
CEIIbCKOXO3HCTBEHHOT0 000pOTa 3eMJIM, HApYIIAKOTCS IEIOCTHOCTh
36MHBIX HEIp W BOJTHBIM PEXHUM, 3arpA3HSIIOTCS 3€MHAs MOBEPXHOCTH,
BOJIHbIC HWCTOYHMKM M BO3AYIIHBIM OacceliH; B KOHIIE KOHIIOB,
(hopMUpPYIOTCS HOBBIC JaHAMAPTHL, BO MHOTOM HE OTBEYAOIIUE YCIOBUSIM
HOPMAaJIbHOMH JKHU3HEeAaTeIbHOCTH uenoBeka (puc. 11).

WameHeHwe penseda MECTHOCTH (KapbepHble
TEPPUKOHLI, OTBANLI, XBOCTOXPaHUNMLLE

vap.)

AKTURNIBLMSA ONACHBIX FECNOTMYECKIX NPOLECOOR
(KApCT, ONON3HA), OCEAAHHME WM COBUKEHWE MOPHBIX
nepon

Mamerenne dmanyeckix Noned (reoTemneparyp-
HOTO 1 Ap.), acoberHo B paioHax BeqHOR
WED3NOThI

AUMHHECKOS 3ArPASHEHNE NOYE, MEXaHIHECKOR
HapyLLeHne NoYs

NUTOCDEPA

0

WeToleHWe BOAOHOCHBIX TOPHIOHTOB M YXyawe-
HWe xa4yecTBa NOO3EMHBIX M NOBEPXHOCTHLIX BOO

rMOPOCOEPA

CHWKeHHE PACXOO0B Manbix pex, HpeanepHoe
acyweHue GonoT, No4A W TOPHEIX Nopon

3arpAsHeHve aTMoChepHOre Bo3ayxa eeIGpoca-
MW METaHa, Capbl, OKCHA0B YIMEDOAS 13 FOPHBIX
BoipaboToK

-

[a308LI0ENEHNE U TOPEHWE OTBANOE, TEPPUKOHOB
(BBJENEHME OKCHAOE A30TA, CBpbl, YTNepoaa),
FE30BLIE W HETAHEIS NOXEps

ATMOC®DEPA

~

BrISpack! NbINK NpY B3pbIBax B Kapeepax, obora-
WEHWE MBINW PYOHLIMU SNEMEHTAMA

BbIpokgeHe PacTUTENBHOCTM, TMBEnNk phibk!
M3-33 YXYALIEHWA KIHECTEA NOBENXHOCTHLIX BOG
AP BOQOOTIMEAX W CEPOCE CTONHBIX BOA

KnBoTHBIA N
pPacTUTENLHLIA
MUp

HapyLUEHMS P@CTIATEanDrU no»cpgaa npu CTPDW-
TeMbCTBE KAPLEPOR, IaX0POHEHKE TPABAHOID
NoKpoRa NOL OTBANAMM, TOPPUKOHAMM W Ap.

Puc. 11. Dxomoruueckue mocaeICTBUS pa3pabOTKU HEIP
(o B.1. Kopobxkuny, JI.B. ITepenenscromy, 2000)
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Obpabamuiearowjass ~ NPOMbIUULEHHOCHb —~ HACUUTHIBAET  JIECATKH
oTpacied, Kaxkaad M3 KOTOPBIX HMMEET CBOM TEXHOJIOTMYEeCKUe
0coOeHHOCTH, clienuduyeckue xapakTepHble TONBKO JUIsi Hee BBIOPOCHI
(copocer). K oOpabaThiBaroInedl  MPOMBINIICHHOCTH  OTHOCSTCS
MPEANPHUITHSL TI0 TMPOU3BOJACTBY YEPHBIX M IBETHBIX METAJJIOB, MPOKATa,
XAMUAYECKUX W He(pTeXUMHUYECKHX MPOJAYKTOB, MAlIMH U 00OpYyIOBaHUS,
MPOYKTOB JepeBO00PaOOTKH u HEIUTF0JI03HO-0yMaskHOM
MPOMBIIUICHHOCTH, IIEMEHTa M JPYIrMX CTPOUTEIbHBIX MAaTepualioB,
MPOIYKTOB JIETKOM M MUIIEBOW MPOMBINIIEHHOCTH, a TaKKe MPEeAIPUSTHS
MO0 PEMOHTY MPOMBIIUICHHBIX U3ICTHHA.

Xumuueckass u Hehmexumuyeckas NPOMbIULIEHHOCHb. XUMHUYECKast
MPOMBIIIUIEHHOCTh — 3TO OTpaciib HApOJHOTO XO3SHCTBA, MPOM3BOAALIAS
pasnuyHble BHIOBl XMMHYECKOW MPOAYKIHMH UL BCEX oOTpaciel
MPOMBIIIIEHHOCTH, CEIBCKOT0 X035IMCTBA, chephl MOTPeOICHHUS.

Ona TOpOW3BOAMT TPOAYKTHI OCHOBHOW XHMHM — aMMHaK,
HEOpraHMYeCcKre KUCIOTHI, IEN0YH, MHHEPAIbHBIC yI00pEHHS, COAY, XJIOp
U XJIOPOMPOAYKTHI, COKMKEHHBIE Ta3bl, MPOAYKTHl OPraHMYeCKOr0 CHHTE3a
— KHUCIIOTBI, CHOHUPTHI, J(QHPBI, DIIEMEHTOOPTAaHUYECKHE COCIMHEHUS,
YTJIEBOJIOPOIBI, OPTaHUYECKUE MONYPOAYKTHI, KPACUTENN; CHHTETUYECKHE
MaTepuajgbl — CMOJIbI, IIACTMACChl, XUMHYECKHE W CHHTETHUYECKHE
BOJIOKHA, XUMHUYECKHE PEaKTHUBBI, TOBApbl OBITOBOW XWMHUM W Ip. (XBaH,
2003, Menbivkos, LBeipsies, 2003; denucos, 2007).

BinsiHMe XUMHMUYECKUX NMPEANPUATUNA HA OKPYKAIOIIYIO CPENy 3aBHCHUT
OT TPUMEHSEMOTO CBHIPbsl, TEXHOJIOTHH, HWCIONb3yeMOW amnmapaTypbl H
000py/soBaHMs, IUIAHUPOBOUHBIX pEHIEHHWH BHYTPU  MPEANPHSTHH,
YCTPOKMCTBA TEPPUTOPUU. XUMHUECKAs MPOMBIIIICHHOCTh IO KOJINYECTBY
W TOKCUYHOCTH BBIOpAcChIBAEMBIX COCITUHEHUH 3aHMMAaeT BEAyIlee MECTO.
OCHOBHBIMH BBIOPOCAMU XUMUYECKHX MPEANPHUATAN SBIISIOTCS Ta3bl, Maphl
Y TIBUTh XUMHYECKUX COCIMHEHU.

HedrenepepabaTriBaromiue 3aBOJIbI, OTHOCSIINECS K
KPYITHOTOHHa)KHBIM TIPOW3BOJICTBAM, BBIMTYCKAIOT TOPIOYHE U CMa304HBIE
MaTepHalbl, ONTyMBbI, JIEKTPOJAHBIA KOKC, apOMaTHYECKHE YTIIEBOJOPOIbI.
IIpu mnepepaborke HedTH B arMocepy MOCTYMAOT OKCHUABI CEpHI,
yriiepoia W a3oTa, aMMHaK, CEPOBOJOPOA, YTIEBOAOPOIBI, ajbAETUIbI,
MepkanTanbl, (eHonbl. Co CTOYHBIMH BOJAMHU B TOBEPXHOCTHBIC BOJIBI
MOCTYMaeT 3HAYUTENIbHOE KOJIMYECTBO HE(TENpOaYyKTOB, CyIb(aTos,
XJIOPUJIOB, COCIUHEHMM a30Ta, (EHOJIOB, COJICH TSKEIBIX METAIIIOB.
Bonbioli  mpo0OsieMoii  SIBJISFOTCS.  TOKCHYHBIC OTXOJIbI, CTOSIIUE U3
XAMUAYECKH aKTHBHBIX Ta30B, OOpa3yloIIUXCs TPU  IKCILTyaTalluH
OUUCTHBIX COOPYKEHUM.
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Ha Tteppuropuu 1. Momkap-Onbl —pacloONOKeHbl — CIELYIOIIIE
MPEANPHUITHS JaHHON oTpaciu npombiiieHHocTd — OAO «Mapouodapm»
(MpOM3BOICTBO JIEKAPCTBEHHBIX CPEACTB, BUTAMUHHBIX IIpENaparos,
ACKOPOMHOBOW W JIMIIOEBOM KHCJIOT, Macia INMUIOBHUKOBOrO) (puc. 12),
OO0 HII® «I'ennkc» (MPOU3BOACTBO CHHTETHYECKHX MOIOUIMX MU
nesuHpuuupyrommx cpencts  «Huka»), OOO «3aBoj MOPOIIKOBBIX
nzaennii «Kymnom» (pou3BOACTBO MOPOIIKOB).

Puc. 12. OAO «Mapbuodapm»

Mawunocmpoumenvnas — npomvluIeRHOCMb —  OTPacilb  TSKEIOH
MIPOMBIIIUIEHHOCTH, TPOM3BOJAIIAs BCEBO3MOXKHBIE MAIIMHBL, OpYyIus,
npuOOpBI, a TaKKe MPEAMETHl MOTPEONeHUS M MPOMYKLIUI0 0OOpOHHOTO
Ha3HauYeHMs.

TpanTuIMOHHO MAIIMHOCTPOEHHE JENSIT Ha CIEAYIoLe TPYIIbI
oTpaciei: TsbKeloe MalllMHOCTPOeHHe, o0llee MallMHOCTPOeHUE, cpetHee
MAalINHOCTPOEHUE, TOYHOE MalIMHOCTPOEHHUE, MIPOU3BO/ICTBO
METaJNTHYECKNX U3AENUH 1 3ar0TOBOK, PEMOHT MAaIllH U 000py10BaHUSI.

OOfmee MalIMHOCTPOEHWE MPEICTABICHO TAaKHUMU OTpacisiMH, Kak
TPaHCIIOPTHOE MAIIMHOCTPOECHHE (JKENEe3HOJAOPOKHOE, CYIOCTPOEHHE,
ABHALIMOHHOE, paKeTHO-KOCMHYEecKast MPOMBIIIIEHHOCTD ),
CeNTbCKOX03AHCTBEHHOE, MMPOM3BOJCTBO TEXHOJIOIMYECKOTO 000PYIOBaHUS
JUTSL pa3fMYHBIX OTpaciel MPOMBILIUIEHHOCTH.

B cocrtaB cpenHero MammMHOCTPOEHHS BXOMASAT aBTOMOOMIIECTPOEHHE,
TPaKTOPOCTPOECHUE, CTaHKOCTPOEHHE, WHCTpYMEHTaJIbHas
MPOMBIILIEHHOCTh, TMPOU3BOACTBO TEXHOJIOTMYECKOr0 000pYy/IOBaHUS LIS
JIETKOM Y MHIEBOW MPOMBIIUIEHHOCTH.

Benymue orpaciy TOYHOTO MAIIMHOCTPOEHHS — TPUOOPOCTPOCHUE,
PaAMOTEXHUYECKOE U IJIEKTPOHHOE MAIIMHOCTPOEHHE, 3IEKTPOTEXHHUYEC-
Kasi  IpOMbIIUIEHHOCTb.  [Ipomykuuss — orpacnel  3TOM  IpyIIbI
HCKITIOYUTEIBHO Pa3HOOOpa3Ha — 3TO ONTHYECKHE MPUOOPHI, TEPCOHAIb-
Hble KOMIIBIOTEpBI, pPaJMO3JIEKTPOHHAs almaparypa, aBHAIMOHHBIC
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mpHOOPBI, BOJIOKOHHASI ONTHKA, PaJMOdIEKTPOHHAS alnapaTypa, jJa3epbl U
KOMITJICKTYIOIINE DJIEMEHTBI, Yachl.

B BwIOpocax mpeanpuATHl JaHHOW OTpaciy COJEPIKUTCS TIbUIb
Pa3IMYHOTO TPaHYJIOMETPUYECKOTO COCTaBa, JUOKCHA CEepbl, OKCHUJ
yriaepoaa, OKCHIBI a30Ta, cepoBojopoa. Kpome Toro, BeIOpachiBaroTCs
MaclisiHble W CBapOYHBIE ad3pPO30JIH, PACTBOPHUTEIN apOMaTHUYECKOTO psijia
(OeH3011, TONYON, KCWJION, alleTOH) M YIJIEBOAOPOAbl 3(upHOro psaa
(OensuH, yalT-CIMpHT).

MalMHOCTPOUTENbHbIE ~ MPEANPHUATHS  SBIAIOTCS ~ MCTOYHHUKOM
CYLIECTBEHHOTO 3arpsi3HEHUS] CTOYHBIMU BojaMHu. Oco00i TOKCHYHOCTBHIO
BBIJIENISIIOTCSL CTOYHBIE BOABI TPABWJILHBIX OTIENICHWH W TajJbBaHUYECKHX
LIEXOB, B HUX COZEPKATCA COJISTHAsl M CepHAast KUCIOTHI, KATHOHBI METaJIJIOB
(oxo0110 40% CTOKOB COCTaBIISIOT XPOMCOJIEpIKaIIe CTOYHBIE BOJIBI).

TBepaple OTXOABI MAIIMHOCTPOUTEIBHBIX MPEANPHUATHN pa3IHYHOM
CHeuanu3aliy OTJIMYAIOTCSl OTHOCHTEIBHO OJHOPOJHBIM COCTABOM —
YepHbIE M IIBETHBIE METaJIbl, OKajWHa, ropenas (OpPMOBOYHAS CMECh,
JpEeBECHHA, TIaCTMAcChl, Oymara, KapTOH.

Ha tepputopuu r. Momkap-Onel  pacIoNOKEHBl  CIELYIOIIIE
npeanpuatus  mamuHocTpoeHus:  OAO «Mapuiickuii  MaIlIMHOCTPO-
WUTENBbHBIM  3aBOJ»  (IPOM3BOACTBO MCETAUIOPESKYIIUX H  JIEPEBO-
00pabaThIBAIOIINX CTAaHKOB, JepeBOOOpadaThIBaIONIEr0 00OPYIOBaHUS,
gyryaHoe Jutbe U ap.), OAO «KoHTakT» (IIPOU3BOJACTBO PE3UCTOPOB,
JleTanell MallMH M M3AENMA C  YNpOYHSIOMMMHU MOKpbITHsMH, OAO
«bromammpubop» (IpoU3BOACTBO MEAMLIMHCKON TEXHWUKW W 3aM4acTedl K
Heit), ®I'YII «3aBoj MONYNPOBOIHUKOBBIX MPUOOPOB» (IIPOM3BOACTBO
MOTYIPOBOAHUKOBBIX MPUOOPOB — K TPEANPHATHSM MPHOOPOCTPOCHUS
(TocynapctBennsiii gokna..., 2008, 2009) (puc. 13).

OAO «Konrakt» OI'VII «Mapuiickuil MallTMHOCTPOUTEIBHBIN 3aBOI)
Puc. 13. Ilpeanpusarus mamuHocTpoeHus r. Momrkap-Omnbl
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Ipomvrunennocmo CMpOUMENbHLIX — MAMepUaos. Kpymabeim
HUCTOYHUKOM TBEPHABIX YaCTHI], 3arps3HSIONINX MPUPOAHYIO Cpeny,
SBIISIIOTCS LIEMEHTHBIC 3aBOJAbI, HW3BECTKOBBIE I€YM, YCTAHOBKH II0
MPOU3BOJICTBY Marue3nTa, acaibTa, e4n 00KUTa KUpIuya.

Ha  rtepputopum T Womkap-Onsr ~ pacronoxkenst  OAO
«Ctpoiikepamuika» (IPOU3BOACTBO CHIMKATHBIX KUPIOUYEH W JPyrHX
CTpouTeNbHBIX MaTepuanoB), OAO «MapurpaxaaHcTpoit» (Bexyuias
cTpouTenbHas KommaHusi PecnyOomuku Mapuit Om), OAO Komnanwus
«apnman» (IPOM3BOACTBO MeTaImueckux asepeii), OO0 «Momkap-
onunckoe YIIIIT BOC» — mpou3BOICTBO METAUTHYECKUX KOJIMAYKOB U
KPBILIEK U JIp.

CornacHo OLEHKaM CIEHUANIUCTOB MPOU3BOACTBO IIEMEHTA U JPYTHX
BSKYIIMX, CTEHOBBIX MaTepuajoB, acOECTOIIEMEHTHBIX  W3JeNuii,
CTPOUTENBHON KEpaMHKH, TEIIO- M 3BYKOM3OIALHMOHHBIX MAaTepHaoB,
CTPOUTEIBHOTO M TEXHWYECKOTO CTEKJa COMPOBOXAAeTcs BBIOpocaMH B
aTMoc(epy MBUIM M B3BEHIEHHBIX BELIECTB, OKCHJAA YIiepoja, JHOKCHIA
Cepbl U OKCHJIOB a30Ta, CEPOBOIOPOAA, (hopMalibIeruia, Tonyosa, OeH3oma,
OKCHJIa BaHa/Iusl, KCUJIOMA.

Hepesoobpabamuisaiowas u  yeanton03Ho-0YMAdCHASL  NPOMbBIULTIEH-
Hocmb. Hawnbonee KpymHbIE NPENNpPUATHS OTpPacid COCPEAOTOYEHBI B
Bocrounocubupckom, CeBepHoM, CeBepo-3amaHOM H©  YPaiabCKOM
peruonax. CymiecTByIOT JIBa CIIOC00a MOTyUEHHsI LIEJUTI0NI036I (OCHOBBI IS
MPOU3BOJCTBA OymMaru) — cynb(GUTHBIN U cyabaTtHbid. [lpn cynshuTHOM
3arps3HAIOTCS MPEUMYIIECTBEHHO BOAHBIC HCTOYHHUKH, MPH CYIb()aTHOM —
BO3JIYIIHBIN OacCeiH.

XapaKTepHbIMHU 3aTPA3HSIONIMMH BEIIECTBAMH, TPOU3BOAMMBIMUA STHMH
MPEANPHUITUSAMHE, SBISIFOTCS: TBEP/bIC BEIIECTBA, OKCHJI YIIIEPOa, TUOKCU
cepbl, OKCHJIBI a30Ta, TONIYOJI, CEPOBOOPO/, AllETOH, KCHIION, OyTHIIaIeTaT,
STHJIALIETaT, METHIMEPKANTaH, (OpMabIeTH/I.

Cro4Hble BOIBI MPH CYAb(QUTHONH TEXHOJIOTHH Pa3iMYaloTCs MO TUITY
OCHOBHBIX 3arps3HSIONINX BELIECTB, 00pa3yst KOpocoepiKalire, BOIOKHO-,
KaoJIMHO-, IIEJIOKO- M XJIOpCOAep)Kallhe CTOKH. OTH CTOYHBIE BOJBI,
nonazas B BOJOEMBI, NPUBOIAT K HAKOIJICHWIO TOKCHYHBIX HIIOB, K
MOBBIIICHAIO ~ OMOJNOTMYECKOW  MOTPEOHOCTH  KHCIOPOAa,  PE3KOMY
YXYIIIEHHIO Ka4yecTBa BOJbI, THOENN IIEHHBIX TOPOJI PHIO.

lopona, BOMM3M KOTOPBIX PACIONOXKEHBI MPEANPHUATHS LEIITI0I03HO-
OyMa)kKHOH MPOMBINUICHHOCTH, SIBJISFOTCS HauOoJiee HeOJIaronoayYHbIMU C
9KOJIOTHYECKON TOYKH 3pEHHS, HE3aBUCHUMO OT TOT0, KaKas TEXHOJIOTHUs
npumensiercs (denucos, 2007).
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Ha Tteppuropuu 1. MHomkap-Onel pacnonoxeno Gomee 100
JepeBo00padaTHIBAIONINX MPEANPUSITHI.

Tuwesas npomvluiienHocms — COBOKYITHOCTb MPOU3BOACTB MHIIEBBIX
MPOJAYKTOB B TOTOBOM BHJC WIM B BHJC MNONypaOpUKATOB, a TaKKe
Ta0a4yHbIX M3ACIMIA, MbLJJAa W MOIOIIMX CPEICTB, MaphOMEpHO-
KOCMETUYECKON NpoAyKIuU. YacTh oTpaciiell TUIEBON MTPOMBIIUIEHHOCTH
TATOTEET K CHIPHEBBIM palOHaM, JIpyrasi 4acTh — K paliloHaM oTpeOIeHusI.

B cHucTeMe arponpOMBIILIEHHOT O KOMILIIEKCa MUIIEBast
MPOMBIIINIEHHOCTh TECHO CBsSI3aHa C  CEIBCKUM  XO3SMCTBOM  Kak

MTOCTaBIIIMKOM CBHIPbSl U C TOPTOBJIEH.
Ha tepputopun r. Homkap-Ousl
PacCIOJIOKEHBI OAO «omkap-
OnuHckass KoHAWTEepcKas Qaldpuka» —
MpEeaNpUATHE KOHJUTEPCKON MpPOMBI-
mmennoctn, 3A0  «Momkap-Onus-
CKMIl MsAcokomMOuHaT» (puc. 14) —
NPEANpHUsITAE  MSCHOW  TPOMBIII-
nennoctn, OAO «Momkap-OnuHcknii
MOJIOYHBI KOMOHMHATY» — MPEANPUSTHS
MacCJIOMOJIOYHOU IPOMBIIITIEHHOCTH.

Puc. 14. 3A0 «Moukap-OnuHcKuii
MSICOKOMOUHATY

Jleekasa  npomwiuiienHocms  TIOApa3feNsAeTcs Ha  MOAOTPACIHH:
TEeKCTHJIbHYIO, IIBEHHYIO, KOKEBEHHYIO, MEXOBYI0 M  OOYBHYIO
MPOMBIIUIEHHOCTh.  JTO  OTpacib  HE  OKa3blBaeT  KaKoro-mubo
3HAYUTEIBHOTO BO3JIEUCTBUA HAa OKpyKarollyro cpeny. [onda orpacinu B
BBIOpOCAX BPEIHBIX BEIIECTB B aTMocdepy, cOpocax CTOYHBIX BOJ B
MOBEPXHOCTHBIE BOAOEMBI, B 00beMax 00pa30BaHMs TOKCHYHBIX OTXOJIOB B
MIPOMBIIIUIEHHOCTH He npeBbiiiaer 1%.

Ha Teppuropum 1. Momxkap-Onbl pacmonaraiorcs —ClemyloIIie
HOpeAnpusTus JaHHOW oTpaciau npomsinuieHHoctu: 3AO, HII «3ason
HCKYCCTBEHHBIX KOX» (IIPOM3BOJCTBO TOJIMMEPHON IUICHKH, JHHOJIEYMa,
MSITKOM HMCKYCCTBEHHOHW KOXXH, KJIEEHKHM Ha TKaHeBoW ocHoBe), OAO
«omxap-Onunckas 06yBHas habpuka» (IIPOH3BOACTBO 06YBH).
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MNABA 6

NMPOTUBOAEUCTBUE YIPO3AM NMPUPOOHOIO
N TEXHONEHHOIO XAPAKTEPA

B ycnoBusix TexHocdepsl, Korjna BEIMYMHA JIFOOOr0 MOTOKAa MEHseTCs
OT MHMHUMAJIbHO 3HAaYUMOM J0 MAKCUMAJIBHO BO3MOXHOW, MOXHO
BBIICTIUTD PAJl XapaKTepPHBIX COCTOSHHUN CHCTEMBI «4ellOBEeK — cpena
obHuTaHU:

* KomgopmHoe (ONTHMANbHOE) — TOTOKH BEIIECTBA W OJHEPTUHU
COOTBETCTBYIOT ONTHMAIBHBIM YCIIOBHSIM B3aHMMOJICHCTBUS, 00ECTIEUHBAIOT
ONaronpusTHEIC YCIOBUS AESTEILHOCTH M OTIBIXA, CO3AaI0T MPEATNOCHUTKI
JUISL TIPOSIBJIGHUSI HAMBBICIIEH pPaOOTOCTIOCOOHOCTH M, KakK CJEACTBHUE,
MPOAYKTUBHOM  JEATEIBHOCTH, TapaHTHPYIOT COXpaHEHHUE 3/10pOBBS
YeloBeKa M [EJIOCTHOCTH KOMIIOHEHTa «cpelia OOUTaHH»;

* Jonycmumoe — MOTOKH BEIIECTB U SHEPTHH, BO3ICHCTBYS Ha YeJIOBEKa
W cpeny oOWTaHMs, HE OKa3bIBAIOT HEraTUBHOTO BIHSIHUS Ha 3I0POBbE, HO
OPUBOAAT K JUCKOMQOPTY, CHHXKas dS(PPEKTUBHOCTh AEATEIBLHOCTH
YeloBeKa; COOJIoIEHHE YCIOBUH JaHHOTO COCTOSHHSA HE MPHUBOAUT K
HeoOpaTHMBIM HETaTHBHBIM MPOIIECCaM Yy YeNOBeKa U B Cpefie OOUTaHMS;

* onacrHoe — TOTOKM BEIIECTBA W SHEPTHH MPEBBIMIAIOT JOMYCTUMBIE
YPOBHH M OKa3bIBAIOT HEraTHMBHOE BO3JEHUCTBHE Ha 3/I0pPOBHE YENIOBEKa,
MOpH JUIMTEIBHOM BO3JCHCTBUHM BBI3BIBAIOT 3a00JI€BaHUS M TPUBOIST K
JIerpaaliiy IPUPOIHOM Cpenbl;

* uYpe38blualiHo0 OnacHoe — TIOTOKH BBICOKMX YpPOBHEHM 3a KOpOTKUM
Mepro/l BpEMEHU MOTYT HAaHECTH TPaBMy, IPUBECTH K JIETATHHOMY UCXOAY,
BBI3BATh pa3pylieHus B npupoanoii cpeae (Ilerpos, Maxkaiues, 2008).

HebnaronpustHass  oOCTaHOBKa  TEXHOTEHHOTO  IPOUCXOXKACHUS,
MpUBeNIIasl K BBIXOAY H3 CTpOs, TMOBPEKICHHIO WIH pPa3pylIEHUIO
TEXHUYECKUX YCTPOMCTB, TPAHCIOPTHBIX CPEACTB, 3aHHUN, COOPYXKEHUI
Ha3bIBACTCA MexXHO2EeHHOU ONACHOU cumyayueu.

Aeapus — TpOWCLIECTBHE B TeXHHUYEeCKOW cdepe (cucreme), He
COMpPOBOXKIAIOIIEECS THOEIBIO JIIOJe W HEMONpPaBUMBIM pa3pylIeHHEM
TEXHUYECKHX CpEICTB; HE BcAKas aBapusl SBIIETCS HCTOYHHKOM
YpE3BBIYAWMHONW CUTYaIUH.

Kamacmpogpa — mnpoucmiectBUeé B ~ TEXHHYECKOW  CHCTEME,
CONpOBOXKIAIOIIEeCS THOEIbIO JIIOJel, HeOoOpaTHUMBIM pa3pylIeHHEM
TEXHUYECKUX CPEACTB; COOTBETCTBYET IPU3HAKAM  YPE3BbIYAMHON
CUTYyaIiH.
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UYpeszsvruatiinas cumyayusi (UC) — o0OCTaHOBKA Ha  ONpPeEICICHHON
TEPPUTOPUH, CIOKHUBINASCA B pE3YyNIbTaTe€ aBapHu{, ONACHOIO MPHPOIHOTO
SIBJICHUSI, KaTacTpOQbl, CTUXUIHOrO WIM MHOTrO OENCTBUS, KOTOPbIE MOTYT
TIOBJIEYh HMJIM TOBJICKITM 32 COOOH UYeNIOBEYECKHE KEPTBBI, YIIepO 370pOBBIO
WM OKpY’Karollled MpUpPOIHOM cpele, 3HaUUTeIbHbIe MaTepHalibHble TIOTepU
W HapylleHUE YCIOBUH JKU3HEHCATENbHOCTH JIOAEH. UYpe3BblualiHbIe
CUTyallud BO3HUKAIOT HaMHOTO peXxe, 4YeM IOpPOKAAIOUIME UX OIAacHbIe
curyarmu. Iloatomy ot UC crpagaer HaMHOro MEHBIIE JIOJEH, 4eM OT
MOBCEIHEBHBIX onacHocTel. Harpumep, B Poccun ot omacHocTel Ha goporax
©KErolHO Morudaer 35 ThIC. UeNOBEK; HO U3 ATUX 35 ThIC. OMACHBIX CHTYaIi
k UC orHocurcs He Oonee 10%. Takum obpasom, UC — 310 Oosee TsHKKas
Pa3HOBHIHOCTh OMACHOM cutyarmu (Apycramos, 20006).

Ocnosuvivu  pakmopamu  603HUKHOGeHuUss  onacHocmeti u  YC
MexXHO2eHH020 XapaKmepa SIBIIOTCA:

* HEYCTOWYMBOC (HANPSKEHHOE) COCTOSHUE O0beKTa (JIMYHOCTH,
o01ecTBa, rocyAapcTBa, CUCTEMBI), MPH KOTOPOM BO3JeHCTBHE Ha HETro
BCEX TIIOTOKOB BEIIECTBA, DHEPrHMM W/WIM HHOOPMAIUU MPEBBIIAIOT
MaKCHUMallbHO JIONyCTUMBblE 3HaueHHs (3TO CHWXKaeT CIOCOOHOCTH
MpeAYNpPeKICHNUs, OCIA0IeHUs, yCTPaHEHHS U OTPa)KeHUsI ONTACHOCTEH );

* YBEIWYEHHE DSHEPrOeMKOCTH, BHEIPEHHWE HOBBIX TEXHOJOTHH H
MaTepuasoB, OMACHBIX JUIS MPUPOJIBI U YETOBEKA;

* HECOBEPILIEHCTBO M YCTapenocTb OOOpYIOBaHHSA, CHWKEHHE
TEXHOJIOTUYECKON U TPYAOBOM NUCLUILINHEL,

* HaKOIUIEHHE OTXO/0B IIPOM3BO/ICTBA U SHEPTE€TUKH, B T.4. XUMHUECKUX
U paJIu0aKTHBHBIX;

* HEJOCTaTKM KOHTPOJII HAA30pPHBIX OpPraHOB M TOCYAAapCTBEHHBIX
WHCIICKIIHH;

* HExXBaTKa KBaJHU(HUIMPOBAHHBIX KaJpoB, OOJAAAIOUIMX KYJIBTYpOH
0e30MacHOCTH Ha TIPOU3BOJICTBE U B OBITY;

* HEJOCTaTOYHBIH YpPOBEHb MpPEeIyNPENUTEIbHbIX MEPONPUATUN O
YMEHBILICHHIO MAacIITa0OB W TOCJIEICTBUH YpE3BBIYAMHBIX CHUTYyaluH,
CHIDKEHUIO PHCKa UX BOZHUKHOBEHMS.

[Nepeunciiennpie (akTOpbl MOBBIMIAIOT PUCK BOSHUKHOBEHHS OIMACHBIX
CHTYyallui, aBapuil U KatacTpod TEXHOIEHHOTO XapaKTepa BO Bcex cdepax
XO03UCTBEHHOM JIEATEIbHOCTH.

Knaccudukanuus UC mo macmTaby pacupocTpaHEeHUS
[TocranoBnenue IlpaButensctBa Poccuiickoit @enepamuu ot 21 mas
2007 1. Ne 304 «O knaccuukanuy Ype3BbIYARHBIX CUTYAIMid TPUPOIHOTO
W TEXHOTEHHOT'0 XapakTepay ompenenser mectb Tunos YC B 3aBHCUMOCTH
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OT TEPPUTOPHH PACHPOCTPAHCHMS, KOJUYECTBA JFOJCH, MOTHONINX WU
MOJTYYMBIIHMX YIIEpO 3I0pOBBIO, JINOO pa3Mepa yiiepoa:

* YC nokanbHo2o xapakmepa — HE BBIXOJHT 3a MPEACIbl TEPPUTOPUN
o0beKTa, PH ATOM KOJIMUYECTBO MOCTpagaBIIux He Oonee 10 yenoBek mim
pa3mep yiepba He 6onee 100 ThIC. pyo.;

* YC myHuyunanbHo2o xapakmepa — He BHIXOINUT 32 MPE/CIbl TePPUTOPHA
OZIHOTO  TIOCEJICHUSI WM BHYTPU TOPOACKOH TEPPUTOPUH  TOpoIa
(enepanbHOro 3Ha4eHUs, TIPU ITOM KOJIMYECTBO MOCTPAJABIINX COCTaBIISET
He Oonee 50 yenoBek MO0 pa3Mep yiiepOa cocTaBiseT He Oolee 5 MiH. pyo.;

* YC mercMyHUyunanvbHo2o xapaxmepa — 3aTparuBaeT TEPPUTOPHUIO
IBYX ¥ Ooiiee TMOCENeHUH, BHYTPUTOPOACKUX TEPPUTOPHN Tropoja
(benepanbHOrO0 3HAYCHHS WM MEKCEICHHYIO TEPPUTOPHUIO, TPH 3TOM
KOJTMYECTBO MOCTpaAaBIINX JHO0 ymepOa aHamormyHo kpurtepusim UYC
MYHULIMIIAJIBHOTO XapaKTepa;

* YC pecuonanvhozo xapaxkmepa — HE BBIXOAHT 34 MPEIebl
TEPPUTOPUH OJJHOTO CyOBbekTa PD, KOMMYECTBO MOCTPAIABIINX COCTABIISET
ceeimie 50 yenmoBek, HO He Oosee 500 yenmoBek, MO0 pasmep yiiepoda
COCTaBJISIET CBBINIE 5 MIIH. py0., HO He Oonee 500 mitH. pyo.;

* YC medxcpecuonanbHozo xapakmepa — 3aTparuBaeT TEPPUTOPHIO IBYX
u Oosnee cyObekToB P®D, KomyecTBO mocTpaaaBmmx jubo pasMep yiepoa
aHasiorndeH kputepusiM UC pernoHanbHOTo XapakTepa;

* YC gpedepanvrozo xapaxmepa — KOIMYECTBO MOCTPAIABIIMX CBBIIIC
500 uenoBek b0 pasmep yiiepoa cBoitie S00 MiIH. pyo.

Knaccupukanms UC no TeMny pa3BUTHS

Kaxnomy By upe3BbIYalfHBIX CHUTyallMii CBOMCTBEHHA CBOS CKOPOCTh
pactpocTpaHeHHsl OIIAaCHOCTH, KOTOpasl CIY)KAT BaXHOM COCTaBILIIOLIEH
WHTCHCUBHOCTH TMPOTEKaHWs YPE3BBIYAHOTO COOBITHS M XapaKTepH3yeT
CTeleHb BHE3AITHOCTH BO3JCHCTBHS Mopakarommx (aktopoB. C 3TOH TOUYKH
3penuss YC MOXHO NOAPA3[ENUTh Ha: GHe3anHvie (B3PbIBbI, TPAHCIOPTHBIE
aBapuy, 3eMIETpsICeHHs U T.1.); cmpemumenshvle (IOXapbl, BBIOPOC
ra3000pa3HbIX CHJIbHOJEH CTBYIOIIUX SIIOBUTBIX BEIIIECTB,
TUPOJANHAMUYECKHE aBapHU U T.1.); yMepeHHble (BBIOPOC PaaMOaKTUBHBIX
BEIIIECTB, aBapUM Ha KOMMYHAJbHBIX CUCTEMax U T.1.); niagHvle (aBapuu Ha
OYHCTHBIX COOpPYXEHHUSX, JMuAeMHUH U T.J.). IlmaBHbIE upe3BbIYaiiHbIE
CUTyallu! MOTYT JUIMTHCSI MHOTHUE MECALbI U T'OZbI, HAIIPUMED, IOCIEACTBUSL
AHTPOTIOrEHHOM JIESITEIbHOCTH B 30HE APaIbCKOI0 MOpSL.

Knaccudpukanus UC nmo BugaM 4pe3BBIYAHHBIX COOBITUM
Jlyis ipakTHYECKUX HYKJ 001yt kiaccudukaiuio YC oCyIIeCTRISIFOT
10 THUINAM U BHJIAM JISKAIIMX B UX OCHOBE YpE3BBIYAWHBIX cOObITHM. [1o
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TakoMy KoMIUIeKCy mnpu3HakoB Bce UYC TEXHOreHHOro xapakrepa
pa30MBAIOT HA IIECTh TPYII: aBAPHU HA XUMHUYECKH OMACHBIX O0BEKTaX,
aBapuyd Ha paJUalllOHHO-OMACHBIX OOBEKTaX, aBapuu Ha MOXKAPO-U
B3pBIBOOINIACHBIX  OOBEKTaX, aBapul Ha TPAHCIOpPTE, aBapud Ha
THIIPOIUHAMHYECKUX 00beKTax (Tadum. 7).

Knaccudukanms UC nmo nmpupoae MCTOUHHKA
BO3HUKHOBEHH S

[To mpupone uctounukoB Bo3HUKHOBeHUS Bce UC moapasaensiorcs Ha
MSATH TPYIIIL.

1. YC, ceazannvle ¢ 603HUKHOBEHUEM ABAPULL HA ONACHBIX 00BEKMAX:

* aBapyU Ha aTOMHBIX dJeKTpocTaniusx (ADC);

* YTEUKH PaJMOAKTUBHBIX a30B Ha MPEANPUATHAX SIEPHO-TOMIUBHOIO
[UKJIA 32 MPpeeNbl CAHUTAPHO-3aIUTHOH 30HBI (C33);

* aBapuM Ha aTOMHBIX CyJaxX C pPaJAWOAKTUBHBIMHU 3arpsi3HEHHUSIMU
aKBaTOPHH MOPTa M IPUOPEKHOIN TEPPUTOPHH;

* aBapuM Ha AJIEPHBIX YCTAHOBKaX HWH)KEHEPHO-MCCIE0BATENbCKUX
LIEHTPOB C PaIMOAKTUBHBIM 3aTps3HEHUEM TEPPUTOPHH;

* aBapUifHbIC CUTYallMd BO BPEMS MPOMBILIIEHHBIX U MCIBITATENbHBIX
SEPHBIX  B3PHIBOB, CBSI3aHHBIE CO CBEPXHOPMATHUBHBIM BHIOPOCOM
PaJAMOaKTUBHBIX BEIIECTB B OKPYXKAIOIIYIO CPEY;

* TaJieHUWE JIeTaTeNbHBIX allapaToB C SAEPHBIMU 3HEPreTHYECKUMHU
yCTpOicTBaMH Ha OOPTY C TOCIEAYIOMINM PaJANOaKTUBHBIM 3arpsi3HEHUEM
MECTHOCTH;

* HE3HAauyuTeNbHBIE 3arpsS3HEHHS MECTHOCTH  pPaJOaKTHBHBIMU
BEIIECTBAMHU TNPH yTepe MCTOUYHHWKOB MOHU3UPYIOIINX H3ITy4eHUH, aBapui
Ha TPaHCIOpTe, ePEBO3AIIEM paJHOaKTUBHBIE MTpenapaTsl, 1 B HEKOTOPBIX
JPYTUX CIydasx;

* aBapUM Ha XMMHYECKH OMACHBIX OOBEKTax ¢ BHIOpOCOM (yTEUKoi) B
OKPYKAIOIIYI0 Cpely aBapuiiHO XMMHUYECKH onacHbIX BeniecTB (AXOB);

 aBapud C BbIOpocoM (YTEUKOH) B  OKPYXKalOIIyl0 Cpedy
0aKTEpUOJIOTMYECKUX  BEHIECTB WM  OHOJOTMYECKMX  BEIIECTB B
KOHIIEHTpALMIX, TPEBIMAIONINX JONYCTUMbIE 3HAUEH .

2. YC, obycnosnennvie noxcapamil u 63pul8amu U ux nOC1e0CmeUiImu.

* MOYKaphl B HACENIEHHBIX IMYHKTaX, HA O0BEKTaX HApOAHOIO XO3siCTBa
U TPaHCIIOPTHBIX KOMMYHHUKAIIHSIX;

* B3pBIBBI HA O0BEKTaX M TPAHCIIOPTHBIX KOMMYHHKALUAX (B T.4. MPH
MaJICHUH JIeTaTeIbHBIX allapaToB);

* B3PBIBbI B KHJIBIX 3JJAHUSX.
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Tabnuna 7 — Ilepedyens Ype3BbIYAHHBIX CHTYaIHii TEXHOT€HHOTO XapaKTepa

no rpynmmam (o IlerpoBy, Makamesy, 2008)

Bug UC epeuens UC
ABapnu Ha ABapun ¢ BBIOpOcOM (yrpo3oif BBIOpOCA) XHMHYECKH OITACHBIX
XUMHYECKI BEIIECTB MPH WX IPOHU3BOJACTBE, IepepadoTKe WM XpaHEHHH;

OIacHBIX 00BEKTaX

aBapuy Ha TPAHCIIOPTE C BEIOpocoM (Yrpo30ii BEIOpOCA) XUMHIECKH
OIaCHBIX BEIECTB; OOpa30OBaHWE W PACIPOCTPAHEHHE XHMHUYECKH
OIaCHBIX BEIIECTB B MPOIECCE MPOTEKAHMS XMMHYECKUX pEeaKiui,
HAuaBIIMXCS B pe3yabTaTe aBapuM; aBapud C XUMHYECKHMHU
OoenpunacaMmu

ABapnu Ha
panuanuoHHO
OMAacCHBIX 00BEKTaX

ABapuu Ha ATOMHBIX 3JIEKTPOCTAHIIMSIX, ATOMHBIX YHEPreTHYECKUX
YCTaHOBKaxX; aBapuum ¢  BbIOpocoM  (yrpo3oii  BeIOpoca)
PaIMOaKTHBHBIX BEIIECTB HA TMPEINPUSNTHSIX SIECPHO-TOILTUBHOTO
UK, PaJHOaKTHBHBIC OTXOJAbI JHEPrOYCTAHOBOK  aTOMHBIX
Kopabiieit ¥ momBOAHOrO (hJIOTa; aBapuu MPU MPOMBIIIIEHHBIX H
WCTIBITATEIBHBIX S/IEPHBIX B3PBIBAX C BEIOPOCOM (Yrpo3oii BEIOpoOCa)
PaIMOaKTHBHBIX BEIIECTB; aBapUH C SIAEPHBIMH OOETIPUITACAMH HITH
B MECTaX UX XpaHEHUs (HAXOXKICHHSI, YCTAHOBKH)

ABapuu Ha
MOXKapo- U B3PHIBO-
OMAaCHBIX 00BEKTaX

HO)KapI)I, B3pbIBBI B 3JaHHAX, Ha KOMMYHHUKAIHUAX MW TEXHO-
JIOTHYCCKOM O60pyL[OBaHI/II/I MPOMBITIIJICHHBIX 06T>GI(TOB; MOXKaphbI,
B3pbIBBI  Ha o0BeKTax IIO6BI‘II/I, Hepepa60TKH n  XpaHCHUS
JICTKOBOCINIAMCHSIOIUXCSI, TOPHOYUX KW B3PbIBUATBIX BCIHICCTB;
NOXapbl, B3PbIBBI Ha TPAHCIOPTE, MOXKApbl, B3PLIBBI B IaxTax,
NOA3CEMHBIX M TOPHBIX BBIpa60TKaX, METPOIOJIUTECHAX; II0XKaphbl,
B3PbBIBBI B 3IAHUSIX U COOPYKCHUSX KUIIOTO, COL[I/IZUIBHO-GBITOBOI‘O u
KYJIBTYPHOI'O Ha3HA4YCHUA; HEPA30PBABIINCCA 6OCHpI/IHaCBI; yrpara
B3pbIBYATHIX BEIICCTB

ABapnu Ha
TpaHcIopTe

prI_HCHI/ISI, aBapu MacCaKUPCKUX W TOBAPHLIX IMOC310B; aBapuu,
KaTaCTpOCI)I)I aBTOMOOMJILHOT'O TPAaHCIIOPTAa, AaBUAlTUOHHBIC
KaTaCTpOCbI)I; aBapum u KaTaCTpO(i)I)I Ha BOAHOM TPAHCIIOPTE; aBapun
)4 KaTaCTpO(i)BI B METPOIOJIUTCHE

ABapuu Ha THIPO-
JTIMHAMHIECKHIX
00BeKTax

IMpopeiBe  mrotmH (mamO, ILTIO30B, TEpEeMBIYEK W 1p.) C
oOpa3oBaHMEM BOJH TPOpPHIBA M KaTacTpO(MUECKUX 3aTOIUICHUH,
TIPOPBIBHOIO TIABOAKA, TTOBJIEKIINX CMBIB IUIOOPOIHBIX IOYB MUK
OTJIOKCHHE HAHOCOB Ha OOIIMPHBIX TEPPUTOPHSIX

ABapnu Ha
KOMMYHAJIbHO-
SHEPreTHYECKIX
00BeKTax

ABapuu Ha KOMMYHAJIBHBIX CHCTEMaX XHU3HeOOECIIeUeH s aBapuH B
KaHaJIM3aI[HOHHBIX CHCTEMaX C MAaCCOBBIM BBHIOPOCOM 3arps3HSIOIINX
BEIIECTB; aBapUy Ha TEIUIOBBIX CETSX B XOJOMHOE BpeMsi TO/a;
aBapuM B CHCTEMAax CHa0)KEHHUS HACEJIEHHsI MMTHEBON BOMIOM; aBapuu
HA KOMMYHQJIBHBIX ra30lpOBOJAX; aBapuM Ha  OYMCTHBIX
coopyxkernsix (OC): Ha OC CTOYHBIX BOJ TNPOMBIIIICHHBIX
MPEANPUSITAI C MACCOBBIM BBIOPOCOM 3arpsi3HSIONINX BEUIECTB; HA
OC TpOMBIIIIEHHBIX Ta30B C MACCOBBIM BBIOPOCOM 3arpsI3HSIOIINX
BEIIECTB; aBapUH Ha JIEKTPOIHEPreTHUECKUX CHCTEMAx: aBapuu Ha
aBTOHOMHBIX DJICKTPOCTAHIMAX C JOJTOBPEMEHHBIM IIEPEPHIBOM
JJIEKTPOCHAOKEHHST BCEX MOTpEOUTENel: BBIXOX W3  CTPOS
TPAHCIIOPTHBIX 3JIEKTPOKOHTAKTHBIX CETEH U JIp.

BepHyTbCSt B KATAMOr y4eBHNKOB
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3. YC na mpancnopmmuvix KOMMYHUKAYUSX!

* aBUAIMOHHBIE KaTacTPO]BbI;

* aBapuM Ha TpPyOONpPOBOAAX, BBI3BABIIME BHIOPOC OOJIBIIONW MacChI
TPaHCIIOPTUPYEMBIX BELIECTB M 3arpsi3HEHIE UMH OKPY KalOIIeH Cpebl;

* aBapuM Ha OJHEPro- W JPYIMX HWHKCHEPHBIX CETSAX, IOBJICKIINE
HapylIeHne HOPMaJbHOHW >KU3HENESITENbHOCTH HAaCEleHUS B PE3ysbTaTe
BO3HHUKHOBCHUS BTOPHYHBIX (DaKTOPOB.

4. YC, gvi36anHble CMUXUIHBIMU OEOCMBUAMU.:

* 3eMJICTPSICEHUS CHIION 5 1 Oosiee 6ayuioB 1o 12-0ayuibHOM 1IKae;

* yparassl, cMepuu, Oypu cuiioir 10 u Oonee OamioB o 17-0amibHOM
HIKare;

* KaTacTpoUyYecKHe 3aTOIUICHHMs W HABOTHEHUS, oOpa3oBaBIIMECsS B
pe3ynbTraTe paspyieHus THIPOTEXHUYESCKUX COOPY)KEHHH,
3eMIIETPSICEHNH, TOPHBIX OOBAJIOB M OMOJ3HEH, MaBOJKOB, TIOIOBOIbS WIIH
HAarOHHBIX SIBJICHHI M IyHAMU;

* CeNl, OMON3HH, O0Bajlbl, JIABMHBL, CHEXHBIC 3aHOCHI M KapCTOBHIC
SIBJICHWS, BBI3BABIIME paspyllieHHs B TOpoJaX, Ha TPAHCIIOPTHBIX,
SHEPTeTUYECKUX H IPYrUX MHKEHEPHBIX CETSX, 00pa3oBaHUE 3aBaJIOB H T.I1.;

* MaccoBble, JIECHbIE M  TOPQSHbIC TOXKapbl, TMPUHSBIIHE
HEYNpaBIsieMblil  XapakTep ¥ TMOBJICKIINE HapylICHHE HOPMaJIbHON
KHU3HEIEATETbHOCTH HACETICHUSI PETMOHA;

* (pakTOpHl pPHCKAa OHMOJIOTO-COIMAIILHOTO XapaKTepa: SIHJEMUH,
AMHU300TUH U MTUPUTOTHH.

* CTOJIKHOBEHUS U CXOJI C PEITbCOB KEIE3HOAOPOKHBIX COCTABOB;

* aBapHH Ha BOJAHBIX KOMMYHHKAIUSIX.

Onudemus — MaccoBO€ pacipocTpaHeHne HHPEKITMOHHOTO 3a00JIeBaHHS
JIIOJICH B KaKOW-JIMOO MECTHOCTH, CTpaHE, 3HAYMTEIBHO IPEBBIMIAIOIICE
OOBIYHBINH ypOBEHH 3a001€Ba€MOCTH TOM 0O0JIE3HBIO.

Onuzoomus ~—  MaccoBoe  pacHpocTpaHeHHe  HH(EKIHOHHOTO
3a00NeBaHUsl JKUBOTHBIX B KAaKOH-TMOO MECTHOCTH, 3HAYUTEIBHO
MpeBbIIIaronee OOBIYHBIN YpPOBEHB 3200J1€BAEMOCTH.

Onugumomusi — TIOpAKEHHE CEIIbCKOXO3SUCTBEHHBIX PaCTCHUH
OO0Ne3HSIMH U BPEAUTEISIMH.

5. YC soenno-nonumuueckoeo xapakxmepa 6 MUpHoe 8pems:

* OIMHOYHBIN (CyyalHBIH) paKeTHO-SAEPHBIN yJap, HAHECEHHBIH C
AKBAaTOPHH HEUTPaJIbHBIX BOJl KOpaOiieM HEYCTaHOBJICHHOH MPHHAISKHOCTH
WJY TIaJICHUE HOCHUTEISI SIIEPHOTO OPYKHSI CO B3PBIBOM O0EBOI1 4acTH;

* MajgeHue HOCHUTENS SIEPHOIO OpPYKHSl C paspylieHueMm wuiu 0e3
paspylieHus 00EBO YacTH;

BepHyTbCs B kat4fior y4ebHMKOB
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* BOOpPY)KEHHOE HamaJeHUue Ha [Ta0bl, MYHKTHl YIpPaBICHUS, Y3JIbI
CBSI3U, CKJIaJbl BOWCKOBBIX coefuHeHui u dacteil (B T.4. u ['O) (Ilerpos,
Makaies, 2008).

6.1. MeToanka onleHKH MOCJIeACTBUH aBapUIiHBIX B3PbIBOB
TOIINBHO-BO3AYIIHBIX cMecei
(mo P/1 03-409-01)

Meroauka OIEHKM TIOCJIEACTBHI aBapuilHBIX B3pPHIBOB TOIUIMBHO-
BO3AYIIHBIX TO3BOJSIET MPOBECTH NPUOIMKEHHYIO OILEHKY pa3IHYHBIX
MapaMeTpoB BO3JYIIHBIX YyJIApHBIX BOJH U ONPEAETUTh BEPOSTHBIC
CTEIEHU IIOPAaYKEHUsS JIIOJAEH M NOBPEXICHUM 3[JaHUN IIPU aBapusix C
B3pbIBAMHM  TOIUIMBHO-BO3JYIIHBIX cMecel. Pexomennyercs s
WCIIONb30BaHUS TIPU ONPEACIICHUH MacIITaOOB IMOCIEACTBUN aBapUITHBIX
B3PBIBOB TOIUIMBHO-BO3IYIIHBIX CMECEH; MpU pa3pabOTKE M SKCHEpTH3E
JeKapanii 0e30MacHOCTH OMAaCHBIX MPOU3BOJICTBEHHBIX 00beKkTOB. [Ipm
PacCMOTpPEHUH Tperonaraercd YacTUuHas pa3repMeTH3alrs WK MOJIHOe
paspymieHne O00OpYIOBaHHS, CONEpPIKAIIETO0 ToploYee BEIIECTBO B
ra3000pa3Hoii WK KuKoN (ha3e, BEIOPOC 3TOTrO BEHISCTBA B OKPYKAIOIIYIO
cpeny, oOpasoBanue obOsnaka TBC, wunurnumpoanue TBC, B3pbiBHOE
npeBpalieHue (ropeHue uin Jieronaius) B oonake TBC.

HcxoaHbIMU JaHHBIMM JJIS pacyeTa MapaMeTpoB YAApHBIX BOJH TNPHU
B3phIBe 0Onaka TBC sBustoTes:

XapaKTEepUCTHKY TOPIOYEro BellecTBa, cofepxamierocs B oonake TBC;
arperatHoe coctosiaue TBC (ra3zoBast Wi reTeporeHHas);

CpeIHssl KOHILIEHTpalus roproyero Bemecrtsa B cmecu Cy;
CTEeXHOMETpHUYECKash KOHIIEHTPAIUs TOprouero rasa ¢ Bo3ayxom Ce;
Macca roplovero BelecTBa, cojepxanierocs B oonake, M;;
yJlleNbHas TEMJIOTa CrOpaHMsl TOPIOYEro BEIIECTBA (y;

nHpopMaIus 00 OKpYKaroleM MPOCTPAHCTBE.

OCHOBHBIMHU 3JIEMEHTaMH AJITOPHUTMA PAacUyeTOB SBISIOTCS:

v olpejielieHre Macchl TOPIOYETO BELIECTBA, COIEPKAIIErOcs B 00JIAKE;

v’ onpenenenue dpdexrusHoro sneprozanaca TBC;

v/ ompeJeieHne OKUIaeMOro PeKrMa B3pbIBHOTO npeBparienus TBC;

v/ pacuer MakCHMAJIbHOrO M30BITOYHOrO JABJIEHHS M UMITyJbca (asbl
C)KaTH4 BO3AYIIHBIX YJIAPHBIX BOJIH IS Pa3JIMYHBIX PEXUMOB;

v olpejiesieHre IOMOHUTEBHBIX XapaKTEPUCTHK B3PHIBHOM HATPY3KH;

v/ OlleHKa MOpaKaoIIero Bo3aencTaus B3pbiBa TBC.

AN NN NN NN
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IHNPUMEP PACYHETOB

B pesynbrare aBapuu Ha aBTOAOPOre, MPOXOMSINEH IO OTKPBITON
MECTHOCTH, B O€3BETPEHHYIO TOT0Ay MPOM3O0IIEN Pa3pbiB aBTOLHCTEPHEI,
colepkamieil 8 T CXKIKEHHOro mnpomnaHa. s OIeHKH MaKCHMalbHO
BO3MOXKHBIX TIOCIEICTBHI MPUHATO, YTO B pe3yibTaTe BhIOpOca rasa B
mpeAenax BOCIUIAMEHEHHsI OKa3aJloch MPaKTHYECKH BCE TOIUIMBO,
nepeBo3uBIIeecss B nucTepHe. CpeaHss KOHLEHTpalus TNporaHa B
oGpasoBaBiIeMcs obiake cocTaBuia okono 140 r/m’. PacuerHslii 0Gbem
obmaka cocraBmi 57 Thic. M’. Bocmmamenenue o6naka IIPUBENO K
BO3HHKHOBEHHIO B3PBIBHOIO pEXHMa €ro mnpeBpameHus. Tpebyercs
ONpENeNnTh TapaMeTpbl BO3AYNIHOM YAapHOM BOJHBI (M30BITOYHOE
JaBlieHHe M UMIyjibc (as3pl cxaTus) Ha paccrosHuu 100 M oT Mecta
aBapui.

Pemenue
Chopmupyem HCXOAHBIC NaHHBIC IS JAJbHEUIIMX PACUYeTOB: THII
TOIJIMBAa — TMPONAH; arperaTHoe COCTOSIHUE CMECHM — Tra3oBas;

KOHIleHTparusi ropioyero B cmecu Cr=0,14 KF/MS; Macca TOIUIMBA,
comepxartierocss B obmake, Mr=8000 kr; ynenbHas TeIjoTa CropaHus
tonnuBa qr=4,64-10" JIx/Kr; okpysKaroliee IPOCTPAHCTBO — OTKPBITOE (BHJL
4).

Onpenensiem 3¢ dextuBnbiii dHeprozanmac TBC E. Tak kak Cr>Ccr,
CJIEZIOBATENbHO,

E = 2MrCer/Cr = 2:8000-4,64-107-0,077/0,14 = 4,1-10"" Ji.

Ucxons m3 kimaccupukanyy BEIIECTB, OIpelenseM, 4YTO MponaH
OTHOCUTCSL K KjacCcy 2 OMacHOCTH (YyBCTBUTEIBHBIC BEIIECTBA).
l'eomerpuueckne  XapakTepUCTHKH  OKpPY)KAIOIIETO  MPOCTPAHCTBA
OTHOCATCS K BUy 4 (OTKpBITOE TPOCTpaHCTBO). [1o Tabmure 8 onpenensem
OXHJIaeMbIi  PEXHM  B3PHIBHOTO mpeBpamieHus obnaka TBC —
nednarpanus ¢ quana3oHoOM BHAWMON CKOpOCTH (poHTa miiameHu ot 150
10 200 m/c.

Jnsi mpoBepKHM PacCUMTBHIBAEM CKOPOCTh (pOHTA IJIAMEHH 110
COOTHOIIIEHUIO:

Vr = k,Mr"® = 43-8000"° = 192 wm/c.

[TomyueHHast BenW4YMHA MEHbIIE MAKCHUMAJIbHOM CKOPOCTH AMara3oHa
JTAHHOT'O B3PBIBHOTO NMPEBPALIEHHUS.

Hus 3amannoro paccrosHus R=100 M paccuutbiBacM Oe3pa3zmMepHOE
paccrosinue Rx:

Rx = R/(E/Py)"”* = 100/(4,1-10"/101 324)"= 0,63.
PaccuuTsiBaeM nmapameTpbl B3pbIBa Ipu cKopocTH roperns 200 m/c.
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Jnst BBIYMCIEHHOTO Oe3pa3MEepHOr0 PACCTOSHHUS OMpPENENsieM BETUYWHBI
Px1 u Ix1:

Px1 = (VH/Co?)((8 - 1)/8)(0,83/Rx - 0,14/Rx%) = 200*/340%*6/7(0,83/0,63 -
0,14/0,63% = 0,29;

Ix1 = (Vr/Co)((8-1)/8)(1-0,4(V1r/Co)((8-1)/8))x(0,06/Rx+0,01/Rx’-
0,0025/Rx’) = (200/340)((7-1)/7)x
x(1-0,4(200/340)((7-1)/7))(0,06/0,63+0,01/0,63°-0,0025/0,63%) = 0,0427.

Tak xaxk TBC - rasoBas, BemuuuHbl Px2 u Ix2, paccumThiBacMm
CJICIYIOLIMM 00pa3oM:

Px2 = exp(-1,124 - 1,66 In(Rx) + 0,26 (In(Rx))*) = 0,74 = 10%;

Ix2 = exp(-3,4217 - 0,898 In(Rx) - 0,0096(In(Rx))*) = 0,049 = 15%.

3aTem, onpenensieM OKOHUATeNbHbIC 3HaUeHus Px u Ix:

Px = min(Px1, Px2) = min(0,29, 0,74) = 0,29;
Ix = min (Ix1, Ix2) = min(0,0427, 0,049) = 0,0427.

W3 HalinenHsix Oe3pasMepHbIX Benu4uH Px u Ix Beruumcisem
HCKOMBIE BETUYMHBI N30BITOYHOI'O JABIICHUSI M UMIYJbca (a3bl COKATHS B
BO3AYIIHOH ynmapHoW BonHe (puc. 15) Ha paccrossanu 100 M oT MecTa
aBapuu mpu ckopoctu ropenust 200 m/c:

AP =2,8-10" I1a;
I =Ix (Po)”°E"*/Cy = 2,04:10" TTa-c.

Ucnionp3ys nonydennsie 3HaueHust AP u [, Haxoqum:

Pr1 =6,06, Pr2 = 4,47, Pr3 =-1,93, Pr4=3,06, Pr5=2,78,
(npu pacuere Pr3 npeamnonaraercs, 4to Macca denoBeka 80 Kr).

Oto o3Hayaer, u4ro 86% BeposATHOCTH mMOBpexiaeHH u  30%
BEpOSATHOCTh pa3pylIeHUH MPOMBIIUIEHHBIX 3JaHui, a Takke 2,5%
BEPOSTHOCTh pa3pbiBa OapabaHHBIX TeEpernoHOK y Jomged u 1%
BEPOSATHOCTh OTOpOCA JIFO/ICH BOTHOW JaBiicHUs. BeposSTHOCTH OCTabHBIX
KpHUTEpUEB TIOPaXKEHUs OJM3KHU K HYITIO.

2
<]
AtmocepHoe daBleHue

T T

AP

Puc. 15. XapaxrepHslii mpoduitb yaapHOH BOTHEI

PEIIUTE 3AJAUYN
3aoaua 1. Ha npoMBINIIEHHOM TPEANPHUSATUM MPOU30ILIAa aBapus C
B3PHIBOM  TOIJIMBHO-BO3AYHIHON cmecu. Ompenenure TpOTHIIOBBIN
OKBHUBAJICHT B3pbIBa Ha NIPOMBINUICHHOM IIPEAIIPUATHH, €CIIU U3BECTHO, YTO
Macca rOpIOYero BellecTBa, coaepxkaiierocsa B obnake TBC, cocraBiser
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11 1, a yaenpHas TemIoTa CrOpaHMS ra3a, BBHI3BABIICrO B3PHIB, COCTABUIIA
6,25-10" Jlx/xr. TpOTHIOBBII SKBUBATEHT B3pbiBa W — Ompeensercs u3
COOTHOUICHUS:
W= 0,4-Mr-qr
0,9-4,5-10
Omnpenenute paguychl 30H TOPaXKeHUs O popMyIe:
R =KW"”/(1 + (3180/W)°)"",

rae kodhdumment K ompenensiercs cormacHo Tabmumbel 10, a W —
TPOTHJIOBBIN SKBUBAJICHT B3PHIBA.

Omnpenenute n3 TabIMIBI § OKUAAEMBIH THaa30H CKOPOCTH B3PBIBHOTO
MpeBpamieHus] W CKOpOCTh (PpOHTa IUIAMEHH, €ClIM H3BECTHO, YTO
MPOCTPAHCTBO, HA KOTOPOM TPOH30ILIA aBapHsl CPEAHE 3arPOMOXKICHHOE,
a Toprouee BEUIECTBO OTHOCHUTCS K 4 Kitaccy.

3aoaua 2. PaccuutaiiTe NeKpeMeHT 3aTyXaHus B Majarolleil BoJHe,
KOTOPBIH OIPENENSIeTCs 110 COOTHOIICHUIO:
Ki = 0,889 - 0,356In). + 0,105(In))’,
€CJIM M3BECTHO, YTO PACCTOSHUE OT IIEHTpa obyiaka coctaBmiio 220 M, a
Macca TOIUIMBA, cojiepikaiierocs B odake — 80 Kr.

3adaua 3. B pe3ynapraTe aBapud Ha JKEIE3HOW JOpOre, MPOXOIIIei
JIECHOW MECTHOCTH, Tipor3oiies B3pbiB 60 T Oenzuna. CpemHss KOHIIEHTpaIHs
GeH31HA B 00pa30BaBIIEMCs 00JIaKe COCTABHIIA OKOMIO 190 r/M.

OnpeaenuTe peKUM B3PBIBHOTO MpeBpaimicHus (Ta0i. 8) U OIEeHUTE
00BEM ra30Boro o0J1aKa, €CJIM U3BECTHO cooTHowenue V' = Mr/Cem.

3adaua 4. Omnpenenute  BEPOITHOCTb  MOBPEKIECHUN  CTEH
IIPOMBINUIEHHBIX 3JaHUW, IPU KOTOPBIX BO3MOXHO BOCCTAHOBJICHHE
31aHuii 6€3 UX CHOCA, IO COOTHOIIICHUIO:

Pri=5-026InVI

[Ipu sTOoM (hakTop V1 paccuuThiBaeTCs ¢ yueTOM Mepenaja AaBicHUs B

BOJIHE ¥ MIMITYJIbCA CTATUYECKOTO JIABJICHUS 10 COOTHOIICHUIO;
V1 = (17 5004P)8,4 + (290/1)°°.

H3BecTHO, uTO M30BITOUYHOE AaBieHHe cocTaBiasieT okojo 100 klla; a
UMITYJIbC BOHBI AaBieHus — 0,4 klla. Onennre no P-1 quarpamme (puc.16)
YPOBCHbB IMOpaXCHUA NPOMBIINIIICHHBIX 3I[aHPII7[.

3aoaua 5. Ilo P-1 nuarpamme as1s aKcripecc-oleHKH MOpakeHuUs JTro1eH
or B3peiBa TBC (puc. 17) onpemenute o00NacTb, NpPU KOTOPOWH
Oe3pasMepHbIil UMITYIbC coctaBisier 10, a Oe3pazmepHoe Aasienue — 100.

OueHuTe BEpOSATHOCTH OTOpOCa JI0/IeH BOMHON JTaBJIEHUS MO BEJIHMYUHE
npoOuT-QyHKIKHU, KoTopas paBHa 5,99. UeMy paBHa BepOsSTHOCTH pa3pbiBa
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0apabaHHBIX IEPEIIOHOK Yy JIIOJICH OT YpOBHS Iepernajga JaBiCHUS B
BO3JYIIIHOW BOJIHE, €CJIM BEIMYUHA MPOOUT-PyHKIIMK cocTaBuna 7,37.

Byayr nu HaOnronaThesi MOBPEXKACHUS 3JaHUN U B KaKOW Mepe, eCiH
M30bITOUHOE JaBiieHue Npu aBapuu coctaBut 40 klla, a UMMIynbC BOJIHBI
nanenus — 0,2 klla.

3adaua 6. PaccumTaiite, xakoe u3 eujects B TBC (tabn. 11) Oyzaer
UMEThH MaKCUMaJIbHYIO0 TCIUIOTY CropaHud: BOIJOpPOA, HUTPOMCETAH,
CepOoyTJIepo/, CEPOBOIOPOI, TeKCaH, OCH30I, aMMHaK, (PEHO, XJIOPOCH30I
win TpuxiopaTaH (qr=44p Mx/kr).

Tabnuna 8— IxkcnepTHas TAGIUIA IS ONpeAeSIeHHs] Pe;KHMAa B3PHIBHOTO

NnpeBpaleHus
Kuace roprouero Bup okpy:kaouero npocTpaHcTea
BelecTBa 1 2 4
O’KUJIACMBIH JHANla30H CKOPOCTHU B3PbIBHOI'O MPEBPAILCHUS
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Ilpumeuanue. B cBA3M C TeM, YTO XapaKTep OKPYKAaIOIIEro MPOCTPAHCTBA B
3HAYNTEIHHON CTENEHHU OIpeJelsieT CKOPOCTh B3PBHIBHOTO NpeBpalleHust obaka
TBC wu, cneagoBaTenbHO, NapaMeTpbl yAApPHOM BOJHBI, T'E€OMETPUUYECKUE
XapaKTEPUCTUKH  OKPY)KAIOIIEro TMPOCTPAHCTBA pasJielieHbl Ha BHUIBI B
COOTBETCTBMHM CO CTENEHBI0 €ro 3arpoMOXKAEHHOCTH (T.H. Kiaccudukams
OKpYXKarollel TeppUTOPUN):

Bun 1. Hannune paavHHBIX TpyO, MOJIOCTEH, KaBEpH, 3alOJHEHHBIX TOproden
CMEChIO, TIpH CrOPaHHM KOTOPOH BO3MOXKHO OXHAATh (OPMUPOBAHHUE
TypOyJIEHTHBIX CTPYH NMPOXYKTOB CrOPaHUs C pa3MEPOM HE MEHEe TPEeX pPa3MepoB
JIETOHALIMOHHOM STYEUKH TAaHHOW CMECH.

Bunx 2. CunbHO 3arpOMOXIEHHOE NMPOCTPAHCTBO: HAJIUYUE IONY3aMKHYTBIX
00bEMOB, BBICOKAsl IUIOTHOCTh pa3sMELIEHHs TEXHOJIOIMYECKOro 00OpYIOoBaHUS,
Jiec, OOJIBIIOE KOJTMYECTBO MOBTOPSIOMIMXCS TIPETIITCTBUIA.

Buax 3. Cpemne 3arpoMOXJEHHOE NPOCTPAHCTBO: OTJIENBHO  CTOSIIHE
TEXHOJIOTUYECKHE YCTAHOBKH, PE3epBYapHBIH MapK.

Bun 4. Cnabo 3arpoMoskieHHOE U CBOOOHOE MPOCTPAHCTBO.

Hwxe npuBonnTcs pa3zdueHne pexxuMoB B3pbhIBHOro mpespamieHus TBC mo
JIMara3oHaM CKOpPOCTEH.

JAuana3zon 1. JleToHanus Wi TOPEHHUE CO CKOPOCTHIO (poHTa miameHu 500
M/c u OorblIe.

Jduana3on 2. [lepnarpanms, ckopocts ¢pporTa miamenu 300-500 m/c.

JMuana3on 3. [lepnarpamms, ckopocts ¢pporTa miamenu 200-300 m/c.

Juana3on 4. [lepnarpanus, ckopocts ¢pporTa miamenu 150-200 m/c.
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Juanazon 5. J[ledmarpamms, ckopocTh (pOHTAa IUIAMEHH ONPENEIsIeTCs
cootHouenuem: Vr = kI Mr" 6, rne k1 — koHcTaHTa, paBHas 43.
Juanazon 6. J[ledmarpamms, ckopocTh (pOHTAa IUIAMEHH ONPENEIIeTCsS
coorHomenneM: Vr = k2 Mr'” rae k2 — koncranTa, paBHast 26.

Unmnyase, klla-c

Puc. 16. P-I guarpamma 1uisi OLIEHKH
YPOBHS TOPAKEHHUSI MPOMBIIUIEHHBIX
3/1aHUI:

107

(N

be 3PAIMCPHOC DABACHHE p

4 6 10

1 -

OmnacHas obnacTs

Yenosno DesonacHas odaacTb

Hyoxauii npeaen

20 40 100 2:10° 3-10° 10
Hasnenne, xla

rpaHrnlia MHUHHUMAaJIbHBIX

paspylIeHuif; 2 — IpaHHNA 3HAUUTENBHBIX
TIOBPEXIEHNI; 3 — pa3pymenne 3xanunit (50-
75% cTeH pa3pylieHo)

Tabnuna 9 — CBsi3b BEPOSITHOCTH TOPAKEHHsI ¢ TPOOUT-PYHKIHEH

L L
10 10"

10°

Be3pa3MepHBIil HMITYALC 1

Puc. 17. P-I nmarpamma mna skcopecc-
OLIEHKU MOpaXkeHus mojiei ot B3psBa TBC

% 0 1 2 3 4 5 6 7 9
0 2,67 | 295 | 3,12 | 325 | 3,38 | 345 | 3,52 | 3,59 | 3,66
10 3,72 | 3,77 | 3,82 | 3,86 | 3,92 | 396 | 4,01 | 405 | 4,08 | 4,12
20 4,16 | 4,19 | 423 | 426 | 429 | 433 | 436 | 439 | 442 | 4,45
30 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 469 | 4,72
40 4,75 | 4,77 | 4,80 | 482 | 4,85 | 487 | 490 | 492 | 495 | 497
50 5,00 | 5,03 | 505 | 508 | 510 | 513 | 515 | 518 | 520 | 5,23
60 525 | 528 | 531 | 533 | 536 | 539 | 541 | 544 | 547 | 5,50
70 5,52 | 5,55 | 5,58 | 561 | 564 | 567 | 571 | 574 | 5,77 | 5,81
80 5,84 | 588 | 592 | 595 | 599 | 6,04 | 6,08 | 6,13 | 6,18 | 6,23
90 6,28 | 6,34 | 641 | 6,48 | 6,55 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
99 733 | 7,37 | 741 | 7,46 | 7,51 | 7,58 | 7,65 | 7,75 | 7,88 | 3,09
Tabnnma 10 — YpoBHH pa3pylenus 30aHuii
Kareropus XapakTepHCTHKA IOBPEKICHHS 31aHAs M36b1TOuHOE | Koddu-
MOBpPe:K- AaBjIeHHe muent K
eHns AP, klla
A [NomHoe pa3pymieHne 3qaHust >100 3,8
B Tsoxenble MOBPEXKICHNS, 37JaHUE TTOTICKUT 70 5,6
CHOCY
C CpenHue MOBPEXIESHHs, BO3MOXHO 2B 9,6
BOCCTAHOBJICHHE 3/IaHUSI
D Pa3pymienrie OKOHHBIX IIPOEMOB, 14 28,0
J1eTKOCOPAChIBAEMBIX KOHCTPYKIIHI
E YacTuaHOE pa3pymIeHHe OCTEKICHHS <2,0 56
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Tabnuma 11 — Kinaccudukanusi ropioynx BeliecTs Mo cTeneHn

YyBCTBHUTEJIbHOCTH
Kaace 1 Kuace 2 Kuace 3 Kuace 4
Ocobo YyecmeumenvHuvle Cpeone Cnabo
yygcmeumenvHvie seujecmsda yygcmeumenvHvie yygcmeumenvHvie
seujecmsd seujecmsd seujecmsd

pa3Mep JieToHaIH-
OHHOH SIIeHKH

pa3Mep JeToHaIH-
OHHOH SIIeHKH

pa3Mep JeToHaIH-
OHHOH SIIeHKH

pa3Mep JieToHaIH-
OHHOH SIYeHKH

MeHee 2 ¢M ot 2 o 10 cm ot 10 10 40 cMm ooubire 40 cM
B B B B
Anerniex 1,1 | Axpunonutpun | 0,67 | AueranbIeruy 0,56 | AMMuak 0,42
Bununarie- 1,03 | AxporenH 0,62 | ArieTon 0,65 | benzon 0,33
THJIEH
Bonmopox 2,73 | byran 1,04 | bensun 1 |Hdexkan 1
I'uopasun 0,44 | Byrnnen 1 |Bununanerat 0,51 | lu3trommmso 1
Wzompormn- | 0,41 | Byraguen 1 | Bunwmixmopung 0,42 | o-nukI0p- 0,42
HUTpAaT OeH3omn
Merunarne- 1,05 |1,3-nenraauen 1 |T'ekcan 1 |Jlonekan 1
THJIEH
Hutpomeran | 0,25 |[Ipoman 1,05 |T'enepatopusiii | 0,33 | Kepocun 1
ras
Okuch 0,7 |Ipormunen 1,04 | 1300KkTaH 1 |[Meran 1,14
MPOITIJIEHA
Oxwuch 0,62 | Cepoyrnepor | 0,32 | Mermnamua 0,7 |Metunbenzon 1
STHIIEHA
DTUITHUTpAT 0,3 |Oran 1,08 | Merunanerar 0,53 | Metunmep- 0,53
KanTaH
Chvin: 1,07 | MetunOyrwi- 0,79 | Metunxmopun | 0,12
KETOH
HIDITY 1 |Meruwmpormn- | 0,76 | Hadranmua 0,91
KETOH
Jumerunoseiii | 0,66 | MetwstunkeroH | 0,71 | Oxuch 0,23
aup yriiepoaa
Juuannossiit | 0,77 | Okran 1 |®enon 0,92
aup
MetunOyruo- - |TIupuaun 0,77 | Xmmopben3on 0,52
BEIH 3¢ up
JusTrinoBerit 0,77 | CepoBomopon 0,34 | Otunbenson 0,90
aup
Jwmsonporm- | 0,82 | MeTnitoBbrit 0,52 | Auxnopatan 0,25
JIOBBIH 3up CIUPT
Orunosstit crmpt | 0,62 | Tpuxnopatan | 0,14
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6.2. Dxonornveckasi 6e30MaCHOCTb

[on oxonocuueckoii OezonacHocmvio TOHHMAIOT MPEAOTBpAIIEHHE
CYIIECTBYIOIIEH Yrpo3bl 3HAYUTENBHOTO YXYALIEHUS 3KOJIOTHYECKHX
MapaMeTpoB cpeibl oOuTaHUs JroAed U Ouocdepsl B IEIOM, COCTOSHUIO
atMocdepbl, rtuapocdepsl, JaUTOCPEpbl U OMMKHEH KOCMOCQeEpHI,
BHUJIOBOMY COCTaBY YKHBOTHOTO U PaCTHTEIILHOTO MHPa, a TAK)KE OMAaCHOCTH
WCTOIIEHHS HEBO300OHOBISIEMBIX MPHPOJHBIX PECYPCOB B PE3yNbTaTe
Pa3IMYHBIX BHUJOB JAesTedbHOCTH uenoBeka. CornacHo Koncrutynuu PO
KaXAblii WMeeT MpaBO Ha OJarompHATHYIO OKPYXKAarollylo Cpeny,
JOCTOBEPHYIO MH(OpPMAIMIO O €€ COCTOSHHU M Ha BO3MEIEHHE yIepoa,
NPUYMHEHHOTO €ro  3/J0pOBBI0  HMIM  HUMYIIECTBY  DKOJOTHMYECKUM
mpaBoHapylieHHeM. VIHBIMH ClIOBaMH SKOJOrndyeckas 0e30MacHOCTh - 3TO
3alIMTa OT DJKOJIOTMYECKOM OMNACHOCTH. OTH JBa MOHIATHS BCeraa
paccMaTpuBalOT BMECTE.

OKronoeuueckas onacHocms — BO3MOXHOCTh pa3pylleHus (TOJHOTO
WM YaCTHYHOTO) Cpellbl OOMTaHUs YeNIOBEeKa, PAaCTCHHI U KUBOTHBIX B
pe3ynbTaTe HEKOHTPOJIMPYEMOIO pa3BUTHS OKOHOMHUKH, OTCTaBaHUS
TEXHOJIOTUH, eCTECTBEHHBIX KaTacTpo ¥ aHTPOMOTeHHBIX aBapHi,
BCJIEJICTBUE 4YEro HapyllaeTcs NPUCIOCOOIEHHE J>KUBBIX CHCTEM K
YCIOBUSIM CYIIECTBOBaHHS. OKOJOTMYECKas OMAaCHOCTh BO3pAacTaeT ¢
pa3BUTHEM COBPEMEHHOI'O TEXHOJIOIMYECKOro Kpu3uca. TexHOreHHbIe
3arps3HEHHsI TYOHTENbHO JIGHCTBYIOT Ha OpPraHM3M 4elOoBeKa, Ha
OKPY’KaIOIIYI0 IPUPOIHYIO Cpeny.

Mexanu3m o0ecreueHHsl dKOJIOrMYECKOH 0e30MacHOCTH TEePPUTOPHH
(OBT) nmpencrapiiser co00i yOPSIOUCHHYIO MOCIEA0BATEIILHOCTh 3TANOB
HAy4YHO-TIPAKTUYECKUX HCCIENOBAHNH, HANpaBICHHBIX Ha ONpeleleHue
JOCTOBEPHBIX M 00OcHOBaHHBIX KpuTepueB OBT, a Taxke BbISBICHHE
3¢ peKkTUBHBIX Mep YITYUIICHUS AKOJIOTHYECKOM 00CTaHOBKH
[IOAKOHTPOJIBHOIO PaiioHA.

Otansl obecriedenuss BT (puc. 18) MOXKHO mpencTaBUTh B BUAE JABYX
0J10k0B: orieHkH (1-5) u ynpasienus (6-8).

[lepBBIii 670K COCTOMT U3 ONpeaeNeHns KOTMUEeCTBEHHBIX MOKa3zaTenen
YU KPUTEPUCB 3KOJOTMYECKOM O€30MacHOCTH, OIICHKH HEOJIarompHsITHBIX
COOBITHH, OMpPEACTeHNsI CTPYKTYPhI, CUCTEMBl U KOJIWYECTBEHHOH OICHKH
OBT. Bropoii 0nok npeaHa3HaueH JUIs OLEHKA METOJI0OB M MEXaHHU3MOB
obecrieuenust OBT, BHenpeHNs TaHHOM CHUCTEMBI B MPAKTHKY YIPaBIICHUS
9KOJIOTHYECKOH OOCTAHOBKOW 33/JJaHHOTO paiioHa M KOHTpPOJeM 3a
PE3YIbTATOM BHEJPEHHUSI BCEH CUCTEMBI.

1. Uoenmupurayus HebIA2ONPUAIMHBIX 6030€UCMBUL HA OKDYICAIOUYIO
cpedy. OCHOBHOH LIENbIO JaHHOTO dTama SBIISETCS ONpenelieHHe COCTaBa
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(epeyHsi) HEraTUBHBIX W HEOJIATONMPHUSATHBIX COOBITHI, BBI3BIBAIOIIMX
YXYIIICHAE KAa4ecTBa OKPYKAIOIIEH Cpelbl, W MPsSMO WIA KOCBEHHO
HaHOCAIIMX YKOHOMHUYCCKUH yIepO paccMaTpuBacMOMy OOBEKTY.

2. Oyenxa Hebnazonpusmuvix gozoeticmeutli u coovimuii. Ha 310 3tane
JIOJDKHBI OBITH JIaHBI PA3JIMYHBIC OIICHKH HEOJIATONPHUSITHBIX BO3JCHCTBUM,
KOTOPbIC MOT'YT OBITh OTHECEHBI K pa3psjay PUCKOBBIX WM KPU3UCHBIX B
TEUCHUE OINPEACICHHOTO IEPUOJia BPEMEHHM Ha JIAHHOW TEPPUTOPUHU.
Paznuuaror cnenyromye MeTonbl OLEHKH HeOIaronpHATHBIX COOBITHIL:
CTaTUCTUYECKUM, AaHAIUTUYECKUI, DKCIIEPTHBIMU.

3-4. Onpeodenenue cmpykmypol u xouwyenyuu IBT. I[locmpoenue
cucmemvr OBT. KoHLennus 5KOJOrHYECKOH 0e30MacHOCTH JIOJKHA OBITH
JOCTaTOYHO KpaTKoW u 4eTkod. OHa NomKHa o0ecrieunBaTh OpraHnu3aiio
MPHUPOAONONB30BaHUS B OOBEMe, HE HAHOCAIIEM OKpYKalolled cpeze
HEBOCTIIOJIHUMOTO yimiepba ¥ HE TMPUYUHSIIONEM Bpeda 3JI0pPOBBIO
HaceneHus. HeoOxomuMo copMynupoBaTh I, 3aJaYd M IPUHIUIIBI
koHtenmuu  OBT. OlEeHKy 53KOJOrMYeCKOro COCTOSHHS HE00XOJAUMO
OCYILECTBIIATH IMyTeM CPAaBHEHUS] HOPMATHUBHOIO U (DaKTHUYECKOT'O YPOBHEH
BO3/IEMCTBUS Ha OKPYKAIOUIYIO CPENlY.

5. Konuuecmsennas oyenxa OBT. T'pynny »stamoB ouenku OBbT
3aBEPIIAIOT MCCICHAOBAHUS, IEIbI0 KOTOPBIX sBIsAETCS (DOPMHUpPOBAHHE
KOJINYECTBEHHBIX MoKa3aTeneil kpurepueB Ob (MHTerpajbHbIe OLIEHKH),
KOTOpbIC 3aTeM OYIyT WCIOJIb30BAThCS MPH BBIPAOOTKE YIPABJICHUYESCKUX
peuieHui.

6. Ouyenka memooos u mexanuzmos obecnewenuss IBT. Ha manHoMm
JTarne yCTAHABJIUBACTCSA IEPEYCHb BO3MOXKHBIX METOJIOB U MEXaHU3MOB
obecrieueHuss DBT. DTo Moryr ObITh METOJIbI, MO3BOJISIFOINNE H30€XKATh
HEOJAronpUATHOTO  AHTPOINOICHHOIO  BO3JICHCTBUS HA  TEPPUTOPUU
peruoHa, METO/IbI, CHUKAIOIIUE BEPOSATHOCTh TTOSIBJICHUS
HEeOMaronpusATHOTO COOBITHS, METOAB M yliepd OT HeOIarompHusITHOrO
COOBITHS, a TaKKE MEXaHM3Mbl HEIOMYIICHUS PAaCIPOCTPaHCHUS
HEOJIAroNpPUSATHBIX BO3JICHCTBUI HA PYryue TEPPUTOPHAIIBHBIC 00HEKTHI.

7-8. llpunsmue pewenus o euedpenuu 6 npaxkmuxy ynpaeienus IbT.
Koumponw pezyiomamos énedpenus mep no obecneuwenuro I5T. Kontpons
3a pe3yibTaTaMH OTIENbHBIX 3TanoB oueHkr JBT ocymiecTisieTcst B Xoze
MPOBEJICHUS Pa0OT, CBI3aHHBIX C MOHUTOPHUHIOM COCTOSIHUSI OKPY KaroIiek
Cpelbl, OKCIEPTHU30H JEHCTBYIONIMX OOBEKTOB, JIMIICH3UPOBAHHEM,
WHCTIEKTOPCKUMU TipoBepkamu U jip. (Tuxomupos u ap., 2003).
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1. UnenTuduxarys HeOIaronprusTHEIX
BO3IIEHCTBHIT HAa OKDVIKAIOIIVIO CDENV

Baoxk 1.
Ouenka DBT

A 4

2. Ouenka HeOIar oNpUsATHBIX
BO3IEMCTBUI U COOBITHI

v

v

3. Onpenenenue CTPyKTYphI 1
konrenmu Db T

4. IMoctpoenwne cucrembl OBT

v

5. Konnuectsennas orienka ObT

A 4

6. O1ieHKa METOIOB ¥ MEXAaHHU3MOB
obecreuenus ObT

Baoxk II.

A

Ynpasienne
3BT
y

7. llpunstue peueHus o BHEAPCHUU B
MIDAKTHUKV vibaBieHust Ob

A 4

8. KoHTpomnb pe3ynbTaToB BHEPCHHUS
Mep 110 obecreuennio DBT

Puc. 18. Drambl obecriedeHust IKOJIOrNIecKoi 0e30MacHOCTH TEPPUTOPUH

6.3. MeToabI OIIEHKN PUCKAa

Puck npeacrasinsier coboii BEpOSTHOCTh MPUYMHEHUS Bpeia KU3HH HITH
3M0POBBIO TPaXKAaH, UMYIIECTBY (DU3MYECKUX WIHM IOPUIMYECKUX JIUII,
FOCYAAPCTBEHHOMY WM MYHHUIUIIAJIbHOMY HMYLIECTBY, OKpYKAIOLIEH
cpele, JKU3HU WIH 30POBBI0 KUBOTHBIX U PACTEHUN C Y4YETOM TSDKECTH

3TOrO Bpena.

OreHka prcKa - 3TO UCIOIb30BaHUE TOCTYITHOW MH(OpMAaLuK U Hay4HO-
000CHOBAaHHBIX TPOrHO30B /TSI OLIEHKH OMACHOCTH BO3JIEUCTBUS BPEIHBIX
(hakTOPOB OKpYIKArOIIEH Ccpelbl M YCIOBUH Ha 370poBhe 4enoBeka. OHa
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BKJTIIOYaeT B ce0sl aHAJIN3 YacTOTHI, aHAIIM3 MOCIEACTBUN W UX COUCTAHHE.
OmneHka pucka JUIs 3I0POBbsI HACEJICHHS MPOBOJMTCS MPH OLIEHKe yiiepOa
(Bpena) 3710pOBBIO YEIOBEKa OT BO3ZCHCTBHS ()aKTOPOB CPElbl OOMTAHUS, B
TOM YHUCIIC TPU YPE3BBIYAMHBIX CUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa; MpPOBEIEHUH CAHUTAPHO-3UAEMHOIOTHYECKON 3KCIEePTU3BI,
COLIMATIbHO-TUTHCHUYECKOTO ~ MOHHUTOPHMHIA,  YCTAaHOBJCHHUU  IPUYUH
BO3HUKHOBEHHMSI Y  PACHPOCTPAHCHHMS] MACCOBBIX  HEMH(EKI[MOHHBIX
3a0oneBaHuii, 0OyCIOBIEHHBIX BO3/CHCTBHEM (DAaKTOPOB Cpelbl OOWTaHUS
YenoBeka; 000CHOBAaHWHU MPHOPUTETHBIX MEPONPHATHH B TUIAHAX IeHCTBUN
M0 OXpaHe cpeAbl OOMTaHWs 4YEIOBEKAa M OLEHKH HX 3(PQPEKTUBHOCTH, a
Takke Tpu OOOCHOBAHWUM  PA3IMYHBIX  YIPABICHYECKUX  PEIICHUM,
HaIpaBlIEHHBIX HAa YCTpaHEHHE WM CHIDKEHUE JI0 JIOMYCTUMOI'O YpPOBHS
PHUCKa 3J0POBBIO YEJIOBEKA.

OneHka pucka JUis 3/0pOBbsl OCYLIECTBIIAETCS B COOTBETCTBHH CO
CJIEYIOUIMMHU 3TallaMHu:

v’ udenmugpuxayuss onacHocmu: BBHISBIEHUE TOTEHIUAILHO BPEIHBIX
(haKTOpOB, OIEHKA CBSI3U MEXKIY M3yd4aeMbIM (PAKTOPOM M HAPYIICHUSMHU
COCTOSIHMSI 3JI0pOBbSI YENIOBEKa, COCTaBJIEHHE IEepeyHs NPHUOPUTETHBIX
XMMHYECKUX BEIECTB, MOUIeKAIINX MOCIEAYIONIeH XapaKTepUCTHKE;

v’ oyenxa 3asucumocmu “0o3a-omeem’’: BHIABIEHHE KOJINYECTBEHHBIX
CBA3€H MEXAY YpPOBHSAMH DSKCIO3UIMM M TMOKAa3aTelsIMH COCTOSHHUSA
3/10pOBbS;

v’ oyenxa 6o030elcmeus (IKCNOZUYULU) XUMUYECKUX —6CU4ECME HA
yejl06eka.  XapaKTepUCTHKAa HMCTOYHHUKOB 3arpsA3HEHUs, MapUIpyTOB
JBIDKEHUS 3arpsI3HSIONIMX BEIIECTB OT MCTOYHHKA K YENOBEKY, MyTH H
TOYKH BO3AEUCTBHUSA, ONpENeNIeHne /103 U KOHIIEHTpalMi, YCTaHOBJEHHE
YPOBHEHN AKCIO3ULNH;

v’ xapaxmepucmuka pucka: aHAJIU3 BCEX MOMYYEHHBIX JTaHHBIX, pacueT
PUCKOB, HMX CpaBHEHHE C JONYCTUMBIMU (TIPUEMIIEMBIMU) YPOBHSIMH,
CpaBHUTENbHAS OLIEHKA U PAH)XUPOBAHUE PA3IUYHBIX PUCKOB IO CTEICHU
HUX CTaTHCTHUYECKOM, MEINKO-OMOIOIMYECKON U COLIMAILHON 3HAUYMMOCTH,
YCTaHOBJICHHE MEIUIIMHCKUX TPUOPUTETOB M TEX PHUCKOB, KOTOPHIE
JIOJDKHBI OBITH MPEAOTBPAIICHBI UM CHUXKEHBI JI0 TPUEMIIEMOT0 YPOBHSI.

[lpu omeHke ypoBHEW puCKa HEOOXOAUMO PYKOBOACTBOBATHCS
CIEYIOIINMHU KPUTEPUSIMHU:

[lepBoIit Anana3oH (MHAMBUIYAlIbHBI PUCK B TEUEHHE BCEH KU3HU
paBHBIT WM MeHpmHit 1x10°, uto cooTBercTByer 1 JOMONHHTEILHOMY
cllydaro  cepbe3Horo 3aboneBaHMs WJIM CMePTH Ha | MIH.
SKCIIOHMPOBAHHBIX JIMI) XapaKTepU3yeT TaKue YPOBHHM pHCKa, KOTOpbIE
BOCIIPHHUMAIOTCS. BCEMH JIIOABMH Kak MpeHeOpe:KUMO Malible, He
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OTJINYAOIIMecss OT OOBIYHBIX, TMOBCEJHEBHBIX. [l0JOOHBIE pUCKH He
TpeOYIOT HUKAKHX JOTIOMHUTEIBHBIX MEPONPHUSTHHA MO MX CHIKEHUIO U HX
YPOBHH MOJIEKAT TOIBKO MEPUOINIECKOMY KOHTPOIIO.

Bropoit auama3oH (MHAMBHIYaJbHBIH PUCK B TeUEHHE BCEH KHU3HU
6onee 1-10°°, Ho menee 1-10™) cooTBETCTBYET 30HE YCIOBHO IPHEMIEMOTO
(momyctumoro) pucka. VMEHHO Ha 3TOM YpPOBHE YCTaHOBJICHO
OONBIIMHCTBO  3apyOEXKHBIX M  PEKOMEHIYEMBIX MEXIYHApOAHBIMU
OpPTaHMU3aLMSIMHA TUTHEHHYECKUX HOPMAaTHBOB JUISI HAaceleHHs] B LIEJIOM.
YpOBHU JOMyCTUMOrO pHUCKA IMOIEKAT MOCTOSIHHOMY KOHTposo. B
HEKOTOpPBIX Clydasgx IMpH TaKWX YPOBHSIX pHUCKA MOTYT IPOBOIUTHCS
JIOTIOJTHUTENTbHBIE MEPONPHUSATHUS IO UX CHIXKEHUIO.

Tpernii TMana3oH (MHIMBUIYaNbHEIA PUCK B TedeHMe Beei xm3am 1-107-
1-10”) npuemeM st mpod)eCCHOHATIOB U HENPHUEMIIEM JUIs HACENCHHS B
uenoM. [losiBieHne Takoro pucka TpeOyeT pa3padOTKu M IMPOBEACHUS
TUTAHOBBIX 03/IOPOBUTENBHBIX MEPONIPUATHI B YCIOBHUAX HACEIEHHBIX MECT.

UerBepThlil Auana3oH (MHIMBUAYAIbHBIH PUCK B TEUEHHE BCEW KU3HU
paBHEIA WM Gonbmmii 1-107) HempuemIeM HUM Ui HACENEHMS, HH JIs
npodeccuonanoB. [Ipm ero IOCTHKEHHMH HEOOXOIUMO MPOBEICHHE
9KCTPEHHBIX O03/0POBUTENBHBIX U APYTHUX MEPOIPHUSITHIN MO CHIKEHUIO
pucka (tadin. 12).

Tabnuna 12 — Knaccnpukanus ypoBHel pucka

YpoBeHb pucka NupuBuayanbHbIi Kodpduuuenr onacnoctn
MOKU3HEHHBIH KaHIepo- Pa3BHUTHS HEKAHIEPO-
TeHHBII PUCK reHHsIx 3¢ dexroB (HQ)

UpesBblyaifiHO BBICOKUI 107" >10

Brrcoknii 107-107 5-10

Cpenamii 10°-10* 1-5

Huskui 10%-10° 0,1-1,0
MuHAMaIbHBIH menee 10 menee 0,1

6.3.1. OcHOBHBIE MMOKA3aTeIH PUCKA, XapaKTepU3yIolHe OMACHOCTH
NMPOMBILIJIEHHBIX aBapHil

[NonsiTre pucka HMCMONB3YyeTcs Ul W3MEPEHHs] ONacHOCTH M OOBIYHO
OTHOCHTCS K WHIMBUAYYMY WM TpYyNIe JioAed, HWMYIIECTBY WIH
OKpyKaroei cpene. YToObl MOTYEPKHYTh, YTO PeUb UICT 00 U3MEPIEMOit
BEJIMYHMHE, UCTIONIL3YIOT TIOHSTHE «CTEIEHb PUCKa» WIIH «yPOBEHb PHCKa».
CremneHnp pucka aBapud CIOXKHOW TEXHUYECKOM CHUCTEMBI, JJIs KOTOPOH,
Kak MpaBUJIO, MPUCYIIEC HAMYMe MHOXECTBA OMACHOCTEH, ompenensercs
HAa OCHOBE aHAJIM3a COBOKYITHOCTH TOKa3aTeNlell pUCKOB, BBISIBICHHBIX MPH
aHaliM3e HEXKeNaTelbHBIX COOBITUH (HAampuMmep, COOBITHH, CBS3aHHBIX C
pasrepMern3anueii 000OpyIOBaHUS, OTKAa30M CPEACTB MpEeryNpeKaeHUs,
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ommbKamMu 4eoBeKa, ¢ MPOSIBIICHHEM HEOIAronmpHsITHBIX METEOYCIOBHiA,
BO3JICHCTBUSMHU HA Pa3IMYHbIC CyOBEKTHI U T.11.) (Tabi. 13).

Tabnuna 13 — Knaccupukanust u XapaKTepuCTHKA BHIOB PHCKA
(o B.B. MensmmkoBy, A.A. [lIBeipsiey, 2003)

Bup pucka O0bekT HUcTounuk pucka HexenaresabHoe
pucka codbITHE
WNunuBunyanbHbIH Yenosek VcnoBust 3aborneBaHue, TpaBMa,
KHU3HEIeSITeTBHOCTH WHBAJHUIHOCTD,
YeJIoBeKa CcMepTh
TexHnueckuit TexHuueckue TexHuueckoe ABapusi, B3pHIB,
CHCTEMBI 1 |HECOBEpIICHCTBO, HapyIIeHHe | KaracTpoda, moxap,
00BEKTHI TIPaBHJI SKCILTyaTalui paspyuieHue
TEXHUYECKUX CHCTEM U
00BEKTOB
DKOJOrMUecKnii | DKOIOruIecKue AHTpOIIOTeHHOE AHTpOITOT€HHBIE
CHCTEMBI BMEIIATENLCTBO B 9KOJIOTHYECKHUE
TIPUPOIHYIO CPEey, KaTacTpoQHl,
TEXHOT€HHBIE UPE3BBIYAHBIE | CTUXUITHBIE OEJICTBHUS
CHUTYaINN
ComanbHbIH CommanbHble UpesBbruaiinas cutyarms, | [pynmoBslie TpaBMEI,
TPYIITBI CHIDKEHHE KadecTBa )KU3HN | 3a0oJieBaHMs, THOEIb
JIoJIeH, pocT
CMEpTHOCTH
OxoHommueckuii | Marepuansusle | IloBbIeHHast OMacHOCTh | YBenmMUeHHe 3aTpaT Ha
pecypcsl TIPON3BOZCTBA WIIN 6€30MacHOCTb, yImepo
TIPUPOTHOM CpeIb OT HEZOCTaTOYHOMN
3aIUIIECHHOCTH

Omna w3 Hambonee 4Yacto YHOTPEONSIOMIMXCS — XapaKTEPUCTHUK
OIACHOCTH — UHOUBUIYabhblll puck (individual risk) — yacToTa OpakeHUs
OTIENbHOrO HWHIMBHUIYyMa B peE3yJdbTaTe BO3JCHCTBHUS HCCICIYEMbIX
¢aktopoB omacHoctu (Tabn. 14). MHaMBHUAyalbHBIA PUCK OINpenensercs
MOTCHI[MAJIBHBIM PUCKOM M BEPOSTHOCTBIO HAXOXKICHHUS YellOBEeKa B
paiioHe BO3MOXHOro JAeHcTBHS omnacHbX (akrtopoB. [Ipu sTOoM
WHIBHyaJIbHBI PHCK BO MHOTOM OIpEAeNsercs KBanudukanuen u
OOYYCHHOCTBIO HHAMBUAyyMa JCHCTBHSIM B OINACHOW CHTYallMH, €ro
3alIMIIEHHOCTBI0. VHAMBUIYalbHBI PHUCK 3aBHCHT OT pPacCIpeneleHuUs
MOTeHNHaIbHOro pucka. [Ipu puck-aHanu3e OOBIYHO HE PAaCCUUTHIBACTCS
WHIUBHIYaJIbHBIA PUCK JUIS KaXKIOro 4YelOBeKa, a OICHMBACTCS 3TOT
nokaszatelnp JUIs TPYNN JIoAed, XapakTepu3yIOUIMXcs Ooyee-MeHee
O/IMHAKOBBIM BpeMsi TpeObIBAHMEM B pPAa3JIUYHBIX OMACHBIX 30HAX M
WCTIONIB3YIOIIMX OJMHAKOBBIE cpencTBa 3amuThl. OOBIYHO pedb uaer ob
VHIUBHyaJIbHOM PUCKE ISl pabOTArONIMX U JIIS HACEJICHUST OKPYKAIOIINX
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paiioHOB miH [yIst OoJiee y3KUX TPYII, HAapuMep Ui pabouuX pa3innyHbIX

CIIEIMaIbHOCTEH.

Tabnuna 14 — UcTtounnuku U (aKTOPbl HHANBHIYATHHOTO PHCKA
(o B.B. MensmmkoBy, A.A. [lIBeipsieBy, 2003)

HcTrounnk
HOT0 pUCKa

HHIAUBUIYAIb-

HamuooJsiee pacipocTpaHeHHbIH haKkTOp
PHCKA CMePTH

BayrpenHss cpenia opraHusma
4eJIoBeKa

HacnencTBeHHO-TeHETHYECKUE, TICHXOCOMATHICCKUE
3a00NIeBaHusI, CTApSHHUE

BuktuMHOCTE COBOKYITHOCTD JIMYHOCTHBIX Ka4deCTB YelIOBEKa Kak
JKEPTBBI OTCHIIUATIBHBIX OMaCHOCTEH
[MpuBbraxn Kypenue, ymorpebnenme aikoronsi, HapKOTHKOH,

UppauoOHAJILHOC MUTAHUEC

CoumansHas SKOJIOrUst

HexauecTBeHHbIE BO30yX, BOJAa, MPOAYKTBI MUTAHUS,
BHUPYCHBIC I/IH(i)CKL[I/II/I, OBITOBBIE TPaBMBI, ITOKapbl

IpodeccronansHas KesTETEHOCTH

OrnacHele U BPCIHBIC TPON3BOJACTBCHHEBIC Q)aKTOpLI

TpaHCTIOpTHEIE COOOTIICHHS

ABapun ¥ KatacTpo(sl TPAHCIIOPTHBIX CPEICTB, WX
CTOJIKHOBEHHS C YEJIOBEKOM

HenpodeccnonansHast
JISSITEIbHOCTD

OmacHocTH, 00yCITOBJICHHBIE JIFOOMTENECKIM
CIIOPTOM, TYPHU3MOM, IPYTUMHU YBJICUESHUSIMU

CorpanpHas Cpena

BoopyxeHHBII KOH(IHUKT, pecTyIUIeHHe, CyHIIN,
youiicTBO

Okpyxaromast IpUpoAHas cpesia

3CMJ'IC’1'p$ICCHI/IC, U3BCPIKCHUEC BYyJIKaHa, HABOJHCHUE,

OIIOJI3HH, yparaH U Jpyrue CTUXUWHBIE 6CZ[CTBI/I§I

JIpyroii KOMIUIEKCHOW MEpOi pUCKa, XapaKTepU3YIOIICH OMacHbI 00bEKT
(1 TeppuTOpHIO), OYIET HOMEHYUATLHBIL MEPPUMOPUATLHBILL DUCK —
MIPOCTPAHCTBEHHOE pAaCHpeNeieHle 4YacTOThl pealn3alidd  HEraTUBHOTO
BO3JIGHCTBUSI ONpeNeNieHHOro ypoBHsS. JlaHHas Mepa pucKa HE 3aBHCHT OT
(akTa HaxoXKIeHUsI OOBEKTa BO3NEHCTBUS (HApUMEp, YeOBEKa) B JaHHOM
MecTe TpocTtpaHcTBa. Ilpenmomaraercs, 4YTO BEPOSTHOCTh HAXOXKAECHHA
oObekTa Bo3zeiicTBHs paBHa | (HampuMep, YelNOBEK HAXOAUTCS B JaHHOU
TOYKE MPOCTPAHCTBA B TEYEHHE BCEr0 pPacCMaTPUBAEMOIO TPOMEXKYTKa
BpemeHnn). [loTeHIuansHbIi pUCK HE 3aBUCUT OT TOT'0, HAXOUTCS JIU OTACHBIN
O0BEKT B MHOTONIOAHOM WJIM ITYCTBIHHOM MECT€ U MOXKET MEHSATHCS B
HIMPOKOM HHTepBasie. [loTeHInanbHbIi pUCK, B COOTBETCTBUU C Ha3BaHHUEM,
BhIpakaeT CcoOOM TOTEHIMad MaKCUMaJlbHO BO3MOXKHOTO pHCKa ISt
KOHKPETHBIX OOBEKTOB BO3IEHCTBHUS, HAXOIALIMXCS B JAHHOH TOUKe
MIPOCTPAHCTBA.

Ha npaxtuke BaXHO 3HaTh pacrpefesieHHe MOTEHIMAIbHOIO pUCKa IS
OT/IENIbHBIX UICTOYHUKOB OIACHOCTH U JJIs OTJIENBHBIX ClieHapHeB aBapuid. Kak
[IPABWJIO, IOTEHIMAIBHBIA PUCK OKa3bIBACTCS IIPOMEXYTOYHOH MEPOH
OINAacHOCTH, WCIIONb3yeMOM ISl OLEHKH COLMAIBHOTO M WHIUBHAYaJIbHOTO
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pucka. PacripeneneHre NMOTEHIMATBHOTO PUCKA M TUIOTHOCTH HAceNeHHs B
WCCIEeyeMOM palioHE TI03BOJIIET TMOJIYYUTb KOJMUYECTBEHHYIO OLIEHKY
COLIMAJIBHOTO pHCKa sl HaceieHus. s 3Toro Hy)KHO OIMpPENEIUTh YHUCIIO
MOPaXXEHHBIX MPH KaKJIOM CLEHApUU OT KaKAOT0 MCTOYHMKA OMAaCHOCTH U
3aTeM OMpPEACIUTh 3aBHCHMOCTh YaCTOTHI cOObITHIA F, B KOTOpBIX mocTpagaino
Ha TOM WJIM HHOM YPOBHE YHCIIO JIFO/ICH, OOJIbIIe onpeneieHHOro N, OT 3Toro
ONPE/IEIEHHOr 0 YHCiIa JII0/IeN (COLMAaIbHBINA PUCK).

Coyuanvnvii puck (Tabdn. 15) xapakTepu3yer macmTad BO3MOXKHBIX
aBapuii M ompenensercs (QyHKIHEH, y KOTOPOW €CTh YCTaHOBHUBIIECECS
HaszBanue F/N-kpuBas. B 3aBucuMocTs OT 3a1a4 aHainmu3a moj N MOXKHO
MOHUMAaTh W oOllee YUCIO MOCTPaJaBIINX, M YHCIO CMEPTEIbHO
TPaBMHPOBAHHBIX MM JIPYrOM TIOKa3aTelb TSHKECTH IIOCIECTBHM.
COOTBETCTBEHHO, KpHUTEpUil TMpHEMIIEMOH CTeNeHH pucka Oyner
ONPENENsATbCS YK€ HE YHCIOM JJisl OTIENbHOrO COOBITHSA, a KPHBOM,
MIOCTPOEHHOM IS pa3INYHBIX CLIEHApHUEB aBapHU.

B mHacrosmee Bpemsi OOIEpAaCIpPOCTPAHEHHBIM TOAXOJOM  JUIS
OIlpeNieNieHnss MPUEMJIIEMOCTH pHCKa SBJISIETCS HCIONb30BaHHE JBYX
KpPHUBBIX, KOrJa B Jorapu(MHUECKHX KOOpIMHaTax omnpeaeneHsl F/N-
KpUBblE TPUEMIIEMOTO M  HENPHUEMJIEMOrO  COLMAJIbHOIO  pHCKa
CMEPTENBbHOTO0 TPaBMUPOBaHHA, a o00NacTh MEXKIy OTHMH KPHUBBIMHU
orpenenser MPOMEKYTOYHYIO CTENeHb pHUCKa, BOMPOC O CHIDKEHUHU
KOTOpO# cIielyeT pemarh ¢ y4eTOM ClelU(pHUKH MPOU3BOJICTBA M MECTHBIX
YCIOBUM TyTeM COIJIaCOBaHMS C oOpraHaMM HaJ3opa U MECTHOrO
caMOyTIpaBJICHHUS.

Jpyroii KONMYECTBEHHON HHTETPalbHOM MEPOM OIACHOCTH SBISIETCS
xoanexmusHoli puck (Potential Loss of Life - PLL), onpenensromui
MacimTad OXHAAeMBIX TOCIHENCTBUA JUIsl JIIoJed OT IOTEHIUATBHBIX
aBapuil. @DaKTUUYECKHM KOJUIEKTUBHBI PHUCK OIPEIEISIET OXUIAEMOE
KOJINYECTBO CMEPTEIbHO TPAaBMHUPOBAHHBIX B pe3ylbTaTe aBapuil Ha
paccMaTpuBaeMoil TEpPUTOPHUH 3a ONpeeNIeHHBIN epro] BpEMEHH.

Jlnst aHanmM3a JKOJOTHYEeCKOW 0e30macHOCTH 3aBHCHMOCTH ILIOIIAIN
3apaKEHHOW IIOBEPXHOCTU OT YaCTOTHI aBapHUM MOXKET CIY>KHTb MEpPOH
9KOJIOTNYecKoro pucka. J{is meneit ctpaxoBaHMs BaXKeH TAaKOM MoKa3aTenb
pHCKa, KaK CTAaTHCTHYECKH OXHJlaeMasi BeJIMUMHa yiiepda B CTOMMOCTHOM
BBIPKEHUM (BENMYMHA, ONpesaeseMas MpOU3BEACHNEM YacTOTHl aBapuu
Ha ymep0). B Texnmueckux cucremMax B HacTrosllee BpeMs Haumbomee
pacnpocTpaHeHHBI OTACNbHBIE (PaKTOPbI TEXHUYECKOT'0 prcKa (Tadi. 16).
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Tabnuna 15 — UcTouHukH 1 (aKTOPHI CONMATBHOTO PHCKA
(o B.B. MensmmkoBy, A.A. [1IBeipsieBy, 2003)

N CcTOYHHMK COIHATBHOTO
pucka

HawuGoJee pacnpocTpanennbie aKTOPbI CONHATLHOTO
pucka

YpbaHuzanus S5KOIOrnIecKu
HEYCTONYMBBIX TEPPUTOPHH

IMocenenue nroeii B 30HaX BO3MOXKHOT'O 3aTOIIICHHUS,
0o0pa30BaHuUs ONMON3HEH, cenel, TaHmmadTHBIX T0XKapoB,
W3BEPIKEHUS BYJIKAHOB, ITOBBIIIEHHON CEHCMIYHOCTH
permoHa

HpOMBII_H.HCHHI)IC TEXHOJIOTHHA
1 00BEKTHI TTOBBIIIIEHHOH
OIMTaCHOCTH

Asapun Ha ADC. TOC, XuMHIecknx KOMOMHATAX,
MIPOAYKTONPOBOAAX U T.II. TPaHCIOPTHBIE KaTacTpOQBHI.
TexHOreHHOe 3arpsi3HEHNE OKPYXKAIOIIeH cpeibl

ComyanbHble 1 BOCHHBIE
KOH(JIUKTBHI

Bboesrie nelictBust. [IpuMeneHre opyx st MacCoBOro
TOpAXKESHUS

DnugemMun

PacripocTpanenre BUpYCHBIX HH(pEKIIH

CHIKEHHE KayeCTBa )KU3HH

Bespaborura, TOoNOoI, HUILETA. Vxymienne
MEIUIIMHCKOro  oOCHykuBaHus.  Hu3koe  KavdecTBO
MPOIYKTOB MUTaHusl. HeymoBIeTBOPUTENBHBIC JKITHIITHO-
OBITOBBIE YCIIOBHSI

Tabnuna 16 — UcTouyHUKH U (P aKTOPHI TEXHHYECKOT0 PHCKA
(o B.B. MensmmkoBy, A.A. [IBeipsiey, 2003)

HcTrounnk
TEXHMYECKOr0 PUcKa

HamuooJsiee pacipocTpaHeHHbIe (paKTOPbI
TEXHHYECKOI0 PHCKA

Huskuil ypoBeHb Hay4qHO-
HCCIIEJIOBATEIBCKHUX paboT

OmmOoYHBIH BEIOOp HANPaBISHUH Pa3BUTHS TEXHUKH U
TEXHOJIOTHH 110 KPUTEPHSIM 0€30IacHOCTH

Huskuil ypoBeHb ONBITHO-
KOHCTPYKTOPCKHX PaboT

Br160p noTeHIMansHO OMacHBIX KOHCTPYKTHBHBIX CXeM U
TIPUHIUITOB AEHCTBHS TeXHUUeCKUX cucteM. OmmOKH B
OIIpEJICJICHUH IKCIUTyaTal[MOHHBIX Harpy3ok. HenpaBuibHbIil
BEIOOpP KOHCTPYKITHOHHBIX MaTepranoB. HemocraTouHslit 3amac
npouHocTH. OTCYTCTBHE B IIPOEKTAaX CPEJCTB 0€30MacHOCTH

OMNBITHOE TIPONU3BOICTBO
HOBOM TE€XHUKU

HexauecTBennas JOBOJKa KOHCprI(HHﬁ, TEXHOJIOI'UH,
JIOKYMCHTAIIUU 110 KPUTCPUIM 0€e30MacHOCTH

CepuitHbIit BBIITYCK
He0e30acHOH TEXHUKHI

OTKIIOHEHHE OT 33JaHHOT0 XUMUYECKOI'0 COCTaBa
KOHCTPYKIMOHHBIX MarepuasioB. Heocrarounas TO4HOCTH
KOHCTPYKTHBHBIX pazmepos. Hapyienue pexumMon
TEPMHUYECKON U XUMUKO-TEPMHIYIECKOI 00pabOTKH meTarnei.
Hapymenne pernmaMeHTOB COOPKH U MOHTa)a KOHCTPYKIHH H
MaIIiH

Hapymienue npasui
0e30MacHOH SKCINTyaTaun
TEXHUYECKHX CHCTEM

Hcnonp3oBaHue TEXHUKM HE IO HaszHaueHHo. Hapymenue
MaCIOPTHBIX (TIPOEKTHBIX) PEXKHMOB  3KCIUIyaTalUH.
HecBoeBpemMeHHBIE TPOPHITAKTHIECKHE OCMOTPHI M PEMOHTEL.
Hapymenne TpebGoBaHui TpaHCIOPTHPOBAHUS U XPaHEHHUS

OmmoOKu nepcoHana

Crnabble HaBBIKK JCHCTBHS B CIOXKHON curyaimu. HeymeHue
omeHNBaTh WH(popMamuioo o cocrosHHK Tporecca. Cradoe
3HAHUE CYIIHOCTH MPOUCXOJsIiero mpouecca. OTCyTCTBHE
JIMCLUILTHHBI, CAMOOOJIaIaHusI B YCIIOBHSX CTpecca.
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6.4. Onenka counaJabHOr0 M HHANBHAYAJLHOT0 PHCKOB
(o C.B.IlerpoBy, B.A. Makamreny, 2008, P 2.1.10.1920-04)

[Ipu oneHuBaHMM pHCKA pa3IUYalOT JBE €ro pasHOBUIAHOCTH —
COLIMAJIBHBIN ¥ MHAUBUAYaJIbHbBIN PUCKU.

Coyuanenviti  puck R, XapakTepu3yeT BO3MOXKHBIE aBapuM Ha
MIPOMBITIIEHHBIX, YHEPTETUYECKUX, BOCHHBIX U HMHBIX O0BEKTax, KOTOPHIE
BBI3BIBAIOT TSDKEJBIE MMOCIESNCTBHS U, IPEKAE BCEro, rnOenb Jroael. IToT
PHCK MIPHHSATO BBIPAXKAThH CIEAYIONINM 00pa3oM:

!
R =% w;N,>
1

rJ€ W; — 4acToTa i-i aBapuu; N; — KOJIMYECTBO CMEPTEIbHBIX CIy4acs,
00YCIIOBIIEGHHBIX €10; / — BO3MOXXHOE YHCIO BCEX aBapuil Ha JaHHOM
o0bekTe. 3aKOHOJATENbCTBO pAda CTPaH MCIOIB3YET OINpeeieHHbIC
3HAQYEHUS] YACTOTHI aBApPHHM U KOJUYECTBO BBI3BAHHBIX €0 CMEPTEIBbHBIX
CJIy4yaeB JUIsl OLIEHKH JIOMYCTHMOIO COL[MAJBbHOTO PHUCKAa 3KCILTyaTalluu
TOT'0 WJIK MHOTO 00BEKTA.

JI7ist OIleHKM BJIMSHUS TOKCHKAHTA, MPUCYTCTBYIOIIETO B OKPY>KarOIIen
cpene, BBOIMUTCA IIOHATHE «PHUCKA OT JO3bl I TOKCHUKAHTa j»,
obo3Hauaemoro uepes [P.(D)];. Paxtuuecku BenuuuHa [P.(D)]; sBusercs
BEPOSTHOCTBIO, OHA 3aBHCUT OT TaK Ha3bIBAEMOT0 (pakTopa pHcKa JAaHHOTO
ToKcuKaHTa F, u ero no3sl D. Jlo3a m3mepsieTcs B Mr, a (hakTop pucka
MMEET Pa3sMepHOCTh (MI ') M IPEICTABIAET CO6O0i PUCK, TIPUXOANIMHACS HA
eIMHUILY N103bl. BemuunHa Qakropa prcka J0JKHA OBITH YCTaHOBIICHA B
pe3yabTare CHeuHalbHbIX HcciaenoBaHuil. Eciu cBs3b MEXIy [1030d U
PUCKOM JIMHEHA, a BO3JECHCTBUE TOKCMKAHTa HE HMMEET MOopora, TO
BenuuuHa [P,(D)]; onpenensercs npocToi GopMyInoii:

[Pe(D)]ij:(Fr'D)ij:(Fr'c 'V't)ija

/i€ ¢ — KOHIIEHTpAaIisl TOKCUKAHTa; v — €r0 €KeTHEBHOE MOCTYIJIEHHUE B
OpraHu3M, ¢ — BpeMs BO3JICHCTBUS TOKCHKAHTA.

Uncno TSOKENbIX TMOCHENCTBHH (HApUMep, PaKOBBIX 3a00JIeBaHMIA)
JIEMCTBUS TOKCUKAHTOB Ha JIFOAEH ONpEesieTcs BhIPA)KEHUEM

n k
g =2 2 [PD)y- Ny
i=1j=1

rae N; — KOJIMYECTBO JIIOAEH, IIOABEPraroIIMUXCS JIEHCTBUIO
TOKCHKAHTOB; kK — KOJINUECTBO TOKCHKAHTOB; 7 — KOJINUECTBO YPOBHEH 1103
KaXaoro Ttokcukanta. CHMBON «e» TIOKa3bIBaeT, YTO pedb HUIET O
JNOTIONHUTENBHBIX  (excess) — choydasx  3a0o0neBaHWsl,  BBI3BAHHBIX
paccMaTpuBaeMbIMHU TOKCUKaHTaMU (TIPY MaJbIX J03aX BEIHMYHUHA ¢, MOXKET
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OBITH CTOJIb HE3HAYHUTENIbHA, YTO €€ TPYIHO BBISIBUTH Ha (JOHE «OOBITHBIX)
CJlyuaeB JaHHOT'O BHJIa PakKa).

Huoueudyanvneii puck, ¥Kak TMOKa3blBaeT caM TEPMHH, OIpEAenserTcs
BEPOSITHOCTBIO 3KCTPEMANBbHOIO Bpela — CMEpTH HWHAMBHAyyMa OT
HEKOTOPOW TMPUYMHBI, PACCUMTHIBAEMON JIsI BCEH €ro >KU3HU WM A
ofgHoro roja. Yacro B nurepaType TEPMHUHBI «MHAWBUAYAIBHBIN PUCK» U
«BEPOATHOCTB»  yMOTPEOJISFOTCS KAaK CHHOHMMBI, OJHAKO TOMHMO
BEPOATHOCTA COOBITHS 3lleCh MPUCYTCTBYET €ro MOCIEACTBHE — THOENb
gyenoBeka.  DenpepanbHble  BegomctBa  CIIIA,  paspabaTbiBatomiye
HOpPMAaTUBHBIE  aKThl, B  KOTOPbIX  YCTAaHABIMBAIOTCA  CTaHAAPTHI
3KOJIOTHYECKUX PUCKOB, OPUEHTUPYIOTCS. HA TAKOW HIKHUI TEOPETUYECKUN
Mpeaen JOMyCTUMOr0 MHJMBHIYaJbHOTO PHCKA, KOTOPBIH MOXKHO CUHTATh
MPEHEOPESKUMO MallbiM. OJTOT TMpeAen COOTBETCTBYET YBEIHUYEHHUIO
BEPOATHOCTH CMEPTH Ha OfuH manc Ha MuumoH (10°) 3a Bcio Ku3Hb
YeroBeKa, MPOAOJLKUTEIBHOCTh KOTOpOol NpuHKUMaercs pasHoi 70 rogam. B
pacdere Ha OJJMH TOJl UACATIHLHBINA, TPEHEOPEKUMO MaITbIi MHIUBUAYaIbHbIH
PHCK COCTaBJISIET, CIIEAOBATENBHO, 10%:70 = 1,43'10’8 rox .

JUig OLIEHKM JOMYyCTHMBIX WHIMBUAYaJIbHBIX PHCKOB, CBS3aHHBIX C
OTIACHBIMH BUJaMH JIEATEIbHOCTH, B BenMKOOpUTaHHN HCIIOIB3YIOTCS TaK
HasblBaeMble KpuTepuu Dmbu. OHM TPEACTaBISAIOT cOOOH BEPOSTHOCTH
OZIHOTO (aTaIbHOro ciiydast (OHOW CMEpPTH) B TOA. XapaKTEPUCTHKH ITHUX
KpHUTepreB AaHbl B Tabmune 17.

OTU  BEPOSTHOCTH  MOACYMTAHBI IyTE€M JIENEHHUS  KOJIMYecTBa
HAOJIOaBIINXCA €KErOJHO CMEpTel Ha YHCIO JKHTeNeld cTpaHbl. BumHo,
4TO  «BHYTPEHHUMH»  NpPHYMHAMH  OOBSCHSETCS  IMOJABJISIOLIEE
OONBIIMHCTBO BCEX CMEpTEH, «BHEUIHHME)» NMPUYUHBI MEHBIIE MX Ha JBa
nopsi/ika BENWYMHBL. B TO e BpemMs cpeau BHEUIHUX MPUYUH PE3KO
JOMUHUPYIOT aBapuu Ha TpaHCIopTe. ABapUM Ha BO3YIIIHOM TpaHCIIOpPTE
XapaKTePU3YIOTCA TEM Ke PHCKOM, YTO U PUPOTHBIE KaTacTpo(dbI.

Tabnuna 17 — Kpurepuu npuemiaemMocTu pucka (mo Juion)

Panr |BeposaTHocTh oqHOMI CreneHb NpueMyIeMoCTH

pHCKa CMEpPTH B Iojg
1 He Menee 1-10°  [puck Hempuemem
2 10 PHCK IPHEMJIEM JIMIIL B OCOOBIX 00CTOSATENHCTBAX
3 107 TpeOyeTcs IeTaabHOe 000CHOBAHUE MTPUEMIIEMOCTH
4 10° PUCK mpHueMyieM 0e3 orpaHHYCHUH

Takum 00pazoM, MHIMBHIYaJdbHBIH PUCK XapaKTEpH3yeT OMacHOCTh
OIIPENEIECHHOIO BHJA, B ONPEIECICHHOW TOYKE IIPOCTPAHCTBA TIlE
HaXOIUTCS WHAMBUAYYM M XapaKTEpU3yeT pacHpelelICHHE PUCKA BO
BPEMEHU U IIPOCTPAHCTBE.
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NPUMEPBI PACYHETOB

Ilpumep 1. VIHnuBuayanbHbli puck Uit sxkutens ropoga A. Ilycrts
xuTenb ropona A 40 yacoB B Hemento paboTaeT B ropojie, Ha 4 HeJenu B
rofy BBI€3)KaeT Ha OTABIX, 3 HEAENM KaXIpld TOA TMpPOBOAUT B
KOMaHJMpOBKaX, 56 mHel B roay paboraeTr 3a ropojoM Ha jade, a
OCTaJIbHOE BpeMs HaXOJIUTCS I0OMa B FOPOJIE.

WnpnBunyaneHbelii  puUcK MOTHOHYTH (Rm) AN OKATENS MOXKHO
OIPEETHUTh CIICAYIOINM 00pa3oM:

Rn = (Nn Dt)/ (T-Nyd td),

riae Nn — 4Mciio mOruOmmMX JKuTelied ropoja, 4den.; D — Koam4ecTBo
HeJlelb, TIPOBOIMMEBIX JKUTEIeM B ropoje (52-4-3-8=37); t — unciao 4acor B
HE/IeNto, KOrJa JKUTENb MOJBEP)KEH OMACHOCTH, 4.; T — OTpe30K BpeMeHU
ydera CTaTUCTUYECKUX JaHHBIX; Ny — KOTUYeCTBO JKuTeNel ropoaa, dein.; d
— YKo Henelb B rofy (52); td — uucio yacoB B Hezemto, 4. (24-7=168).

B ropone A npoxusaer 1,5 miH. yenoBek. CTaTUCTUYECKHE JJAHHBIE 3a
10 ;mer ToBOpPAT O TOM, YTO 3a ATO BpEeMsS M3 YHUCIA KUTENEeH ropona
norubmo 60 ThIC. YenoBeK, MOIydwsno TpaBMy 120 ThICSIY YeNIOBEK.
IToxcTaBUM M MOJCUYMTAEM

Rn=6,73-10",

WnanBuayanbHBI PpUCK CTaTh KEPTBOM HECYACTHOTO Ciydas 000

CTETEeHHU TSHKECTH MOXKHO OIPEETUTh 0 BBIPAXKEHUIO
Rye = [Ny + Ny Dt] | (Tyd-ta),

rae Nmp — 4ucIo KHUTenel, MoIyYuBIInNX TpaBMbl, yes. CpaBHuBas Rn
1 RH.c., MOXHO cJenath BBEIBOA O TOM, 4YTO Y JKHUTEIeH ropoma A
BEpOSATHOCTh CTaTh EPTBOW HECUACTHOro ciydas B 3 pasa BbILIE, YeM
MOrHOHYTh.

OnHako WHIMBHIAYaJIbHBIH PUCK HE TO3BOJSIET CYyOuUTh O Macmrade
katactpod. [ToaTroMy BBOIUTCS MOHsATHE "cONMATBHBINA pUCK".

Ilpumep 2. ConmaibHBIH PUCK — 3aBUCHMOCTh MEKIY YacTOTOM
BO3HUKHOBCHHSI COOBITHI B IMOPAXCHUU OIPEIEICHHOr0 YUCIIa JIIOJICH U
YUCJIOM TOPAXEHHBIX TpPH 3TOM Jitojeil. Ha OCHOBE CTaTHCTHYECKHX
JAHHBIX CcOOMpaeTcs MH(OPMAIMS: YUCIO MOTHUOIIUX, YUCIO COOBITHH,
yactoTa coObITHi U T.1. (Ta0iy. 18). [Io 3TMM IaHHBIM MOXHO MOCTPOUTH
JarpaMMy 3aBUCHMOCTU C TOPH3OHTAJIbHON OChIO — YHUCIIO HECYACTHBIX
ciyuaes (N) u BepTukalnbHOW OChi0 — uactoTa coObiTHil (F). Takue
JarpaMMbl MCIIOJIB3YIOTCS JIISL MPEACTABICHMS 3aBUCHMOCTH YacTOTHI
peasin3airy OMacHOCTH OT ee Maciurtada (puc. 19).

ConuayibHblii PUCK, B OTJIMYHE OT HHAWBHIYaJbHOIO, B MEHBIICH
CTETNIeHH 3aBUCHUT OT Te0rpauuecKoro pacroiokKeHus.
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Tabnuna 18 — Jannble aast pacyera F-N muarpammebl

Yucao Yucao Yacrora Yucao Yacrora
norudIumx | coObITHH, B cOObITHIH coObITHI, B cOObITHI
N KOTOPBIX (4uciio KOTOPBIX (4uciio
norudao N cliyyaeB B norudJio He | cJjiy4aeB B rof),
YeJI0BeK rox), B MeHee N B KOTOPBIX
KOTOPBIX YeJI0BeK noruoJio He
norud;ao N MeHee N
YeJI0BEK YeJI0BEK
1 2 50=0,04 5 5/50=0,1
2 2 2/50=0,04 3 3/50=0,06
3 0 0/50=0 1 1/50=0,02
4 1 1/50=0,02 1 1/50=0,02
5 0 0/50=0 0 0/50=0

YSCTOTA BOIHUEHOBEHNA COOHTHA

Heono CHEDTHEIX CNYYaes

Puc. 19. F-N nuarpamma

st cpaBHEHUSI pUCKa W BBITOJ] MHOTHE CIEIUATUCTBI MPEAIararoT
BBECTH SKOHOMHUUYECKNW 3KBUBAJIEHT YEJIOBEYECKOUN )KU3HH.

IMocne BBOJAa B CTPOM HEKOTOPOTO IMPOMBIIIICHHOTO 00BEeKTa
MPOXKUBAIOIIECE MOOJU30CTH HacelieHue B KonmuectBe 10 ThIC. yel. B
TeueHue 3 JIeT MocTosHHO (24 yaca B CYTKM) IMOJBEpraercs JCHCTBUIO
HaxOIAIIErocss B BO3JyXE€ TOKCHKAHTA-KAHIIEPOIe€HAa, KOHIICHTPAIUs
xoroporo pasHa 0,01 mr/m’. CKOIBKO JONMONHHTENBHBIX CIydacB paka
MOXKHO OXKHMJIaTh OT 3TOT0 TOKCMKAHTA 332 BPEMsl JKCILTyaTalluu O0bEKTa,
eciu haKToOp pHCKa TOKCHKaHTa cocTaBmsier 107 mr .

B nanHOM mpuMepe nBoHHOE CyMMHpPOBaHHE He Tpedyercs, Tak Kak i=1
u j=1. Ecnm cuurath, 4TO cpemHHii 00BEM BO3AyXa, BHABIXAEMBIN
©KEMUHYTHO, paBeH 7,5 1/MHH, TO O0O0BEM 3arpsi3HEHHOI'O0 BO3IyXa,
MPOXOASIIMN Yepe3 JEerkhe KaKJIoro 4YelloBeKa €KEeCyTOYHO, COCTaBUT:
v=7,5m/mur 107 M’/n 60 Mun/a 24 u/ners= 10,8 M’/ 1eHb.

Monyuaem: g = F,-v-c-t-N= 10°°mr ' 10,8 M/nens 0,01 Mo/’ 365
nueit/ron (31) (10* e )=1,3.
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Taxum oOpa3om, Uil IPUBEIEHHBIX YCIOBHI paccMaTpUBaeMblii OOBEKT
MOXET BBI3BAaTh MPUOIM3UTENBHO JIUIIL OAWH cloydall 3a00JeBaHHU PaKOM
(Menpmmukos, lBeIpsie, 2003).

PEIHIUMTE 3AJAUYU
3aoaua 1. PaccuuTaiiTe WHIAMBUAYAJIbHBIH pHUCK CTaTh JKEPTBOM
HECUACTHOT'O CJTy4as, €CJId U3BECTHO, YTO OOIIIEe YMCIIO KUTeNeH ropoaa X
cocTaBisiio 750 TeICsSY denoBek, 3a 10 jer moru6io 56 ThICSY YEIOBEK, a
90 TeIC. MOMYYMJIM TPaBMBI pa3HON CTeNeHu TskecTu. [Ipu 3ToM u3BeCTHO,
YTO B CPEIHEM KaXIbli KUTeNb paboraer Ha mpennpustuu 40 4acoB B
HEJIENI0, a Ha 4 HEJIeIH ©XKEr0/IHO BBIE3XKALT B OTIIYCK 3a TOPO/I.

3aoaua 2. B skcrnyaranuio ObUTO BBEIEHO POMBILIIEHHOE TIPEANPUSITHE,
IIPY 3TOM IPOKUBAIOIEE B 3TOM HAacElIEeHHOM IyHKTe HaceneHue (18 Toic.
Yesl.) B TeUCHHUE 2 JIET MOCTOSHHO IOJIBEPTaeTcs ISHCTBUIO HAXOISIIETOCs B
BO3yXe KAHIEPOTeHa, KOHI[GHTpAlHsi KOToporo pasHa 0,03 Mr/ar.
Paccunraiite, CKONBKO NOMOMHHUTENBHBIX CIy4aeB paka MOKHO OXHIATh OT
9TOr0 TOKCHKaHTA 3a BpeMsl JKCIUTyaTalluu o0beKTa, eciu (DaKkTop pHcKa
TOKCHMKaHTa cocTasiser 107 mr .

3adaua 3. MUcnonp3dys F-N nguarpammy, JAeMOHCTPHUPYIOUIYIO
BO3HUKHOBEHHE TOXAPOOIMACHBIX CUTYaIuil (puc. 19) ycTaHOBUTE 4acTOTY
CMEpTHBIX CITy4aeB MPHU 4acTOTe UX BO3HUKHOBeHHUA 0,26.

3aoaua 4. Tlo hopmyne ¢, = q../ (250-F - vy - Ny ),

re ¢, — AOMYCTHMOE JOMOJHUTEIBHOE YHUCIO TSHKEIBIX MOCIIEACTBUIM
NEMCTBUS 3arpsA3HUTENs, KOTOpbleé MOTYT BO3HHKAaTh €XeroaHo, 250 —
YUCII0 Pabouux JIHEH) pacCYUTalTe JMOMYCTUMYIO YCPEIAHCHHYIO I10
BpeMEHH pabodvero JHS KOHIEHTPANHIO KaHIIEpOTreHa B BO3Iyxe pabodero
MOMEIICHHS TIPU CIICIYIOIINX YCIOBUAX: (akTop pucka Frk KaHIEporeHa
cocraBiser 1-10° Mr'; KONMYECTBO JHOJeH  TIOJABEPraloMMXCS
BO3ZeHcTBUIO  KaHueporeHa  Nk=400;  jmomycTMMoe — KOJHWYECTBO
JIOTIOJTHUTEITLHBIX CIIy4aeB OHKOJIOTMYECKUX 3aboneBanuii . = 0,1 B roj;
CKOPOCTh TOCTYIUICHHSI BO3AyXa B OpPraHM3M pabOoTalOMIMX COCTaBISIET
10 M>/nens.

3aoaua 5. Vicionb3yss cooTHomenue R = P - (), ycTaHOBUTE, YEMY
Oyner paBHAa BeNMYMHA PHCKA, €CIM HW3BECTHO, 4YTO BEPOSTHOCTh
HACTYIUIGHHs OMAcHOro coObITHS coctaiser 107, a oxumaeMblil ymepo
coctasisier 200 MiTH. pyOsieH.

BepHyTbCs B kat4hor y4ebHMKOB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

MABA 7
MHXEHEPHAA 3ALLUTA CPE[bl OBUTAHUA

CoBpeMeHHasl TpakTHKa OXpaHbl OKPYXKamolled MPUPOJHON Cpesbl,
WCTIONB3Ysl MHUPOBOH OMBIT B OSTOH 0O0MacTH, BKJIIOYAET pa3paboTKy
COOTBETCTBYIOLIUX 3aKOHOJATENbHBIX aKTOB, HKOJIOTH3ALIHIO
TEXHOJIOTMYECKHX TIPOLECCOB, OPraHU3alWI0 CAHUTAPHO-3AIIMTHBIX U
BOJIOOXPAaHHBIX 30H, OYHCTKY BBIODOCOB M COpPOCOB CTOYHBIX BOJA OT
BpPEHBIX  BEIIECTB, YTUIM3ALMI0  TPOMBIIUICHHBIX  OTXOJIOB,
TFOCYAAPCTBEHHBIN 3KOJOTMYECKUNM KOHTPOJIb 33 OXpaHy OKpYXKarollen
HPUPOJHOU CpENBI.

3amuTta aTMocdepsl

OCHOBHBIM HallpaBlICHWEM OXpaHbl aTMOc(EepHOro BO3AyXa OT
BpPEOHBIX BBIOPOCOB JIOJDKHA OBITH pa3paboTka MallOOTXOAHBIX |
0E30TXOJHBIX TEXHOJNOIMYECKHX TMpoleccoB. B  Hacrosiiee Bpems
HanboJee  pacHpoOCTpaHEHHBIM  TEXHHMYECKMM  pEIICHWeM  JITaHHOH
npobneMbl  sBisieTcs  paboTka  A(PQEKTUBHBIX  CHCTEM  OYHCTKH,
yIaBIMBaHUs © TepepabOTKH Ta3000pa3HbIX, KHUIKUX W TBEPIbIX
puMecei.

Meroasl W CcpeacTBa  OYMCTKM Ta30B W MbUICYJaBIMBaHUS
HOAPA3EISAI0TCS Ha CIACAYIOLIUE TPYIIIbL:

» anmapaTbl CyXOW, HHEPIIMOHHON OYMCTKH ra30B OT MbLUIH;

» anmapaTbl MOKPOW OYMCTKH Ta30B OT IbLIH, @ B OTACIBHBIX CIydasx
OT JKUAKHX ¥ ra3000pa3HbIX IPUMeEceH;

» anmapaThl Uil OYMCTKHU Tra30B OT MbUIM METOJ0OM (pHUIIbTPAIHH;

» anmapaThbl AJIEKTPHUYECKON OYMCTKU Ta30B OT MbLUIM H TYMAaHOB;

» anmapaTbl XUMHYECKOW OYMCTKU Ta30B OT ra3000pa3HbIX MPHMECEii;

» anmapaTbl TEPMUYECKOH M TEPMOKATAIUTHYCCKON OYMCTKH T'a30B OT
ra3000pa3HbIX MPUMECEH.

K cyxuMm mOBUIGYNOBUTENSAM OTHOCATCS  OCaJWTENbHBIE KaMepel,
WHEPIMOHHBIE  TBUICYJIOBUTENHM,  LUKIOHBL.  BecbMa  mpocThIMH
YCTPOMCTBAMH SIBIISIFOTCS TTBLICOCATUTEIBHBIE KAaMEPhI, B KOTOPBIX 3a CUeT
YBEJIMUCHHUS CEYCHHUs BO3JyXOBOJAA CKOPOCTh MBUIEBOTO MOTOKA PE3KO
najaeT, BCIEACTBHE Yero YacTUIBI MBUTM BBHIMAAAIOT MOJ JACHCTBHEM CHII
TSKECTH.

D¢ GeKTHBHBIMH ~ TBUICYJIOBUTENSAMH  SBISIOTCS ~ WHEPIMOHHEIC
anmapaTthl, B KOTOPBIX IBUICBOH IMOTOK PE3KO H3MEHSET HalpaBiieHHE
CBOEro JIBIKEHHS, YTO CIIOCOOCTBYET BhIMaAEHHUIO YacTull meln. [npoko
pacmpoCcTpaHEeHHBIMH ~ WHEPIMOHHBIMH  TIBUICYJIOBUTEIMMHU  SIBJISIOTCS
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OUKIOHBL. B HUX YacTHIBI MBUTM JBHKYTCSI BMECTE C BpalllalOIIAMCS
ra3oBbIM MOTOKOM W TOJ ACHCTBHEM IIEHTPOOEXKHBIX CHJI OCENAIOT Ha
creHkax. [lpm OoJbIIMX pacxogax OYMIIAEMBIX Ta30B MPHUMEHSIOT
TPYIIOBYIO YCTAHOBKY IIMKJIOHOB (6aTapero).

B ocHOBe paboThI MOPUCTHIX (PHUIBTPOB, MPEAHA3HAYCHHBIX U TOHKOH
OYHCTKH, JIGKUT Tmpomecc (UIBTpalMUd Ta30B d4epe3 IOPUCTYIO
MEPEropoaKy, B pe3yabTaTe Yero TBEPble YaCTHIIBI 3a/ICPKUBAIOTCS, a Ta3
MOJHOCTHIO MPOXOAUT CKBO3b Hee. M3 mopucTeix (GUIBTpOB Haubojbliee
pacmpocTpaHeHHe MOMYYHIM pyKaBHbIE (QWIBTPBL, 4YTO OOYCIOBJIEHO
CO3JJaHMEM  TEMIIEPATYPOCTOMKMX W  YCTOMYMBBIX  BO3JIEHCTBHUIO
arpecCHBHBIX T'a30B TKaHEH (HampuMep, CTEKIOBOIOKHO).

B anmexktpoduibTpax OUYMCTKA Ta30B OT TBUIM IPOMCXOAUT TIOA
JeCTBHEM DJIEKTPHUECKUX CHJI. B mpolecce MOHM3alMU MOJIEKYJ ra3oB
ANEKTPUUECKUM Pa3psiIoM MPOMCXOIAUT 3apsii COACPIKALIMXCS B HHX
yacTuil (KOPOHUPYIOIIMI  3JiekTpoa). VMoHbl  ajcopOMpyroTCs  Ha
MOBEPXHOCTH TBUIMHOK, a 3aTeM MOJl JEHCTBUEM O3JIEKTPUYECKOrO ITOJIS
MBUTMHKH TIEPEMEIAIOTCS K OCaIUTeIbHBIM 3JIEKTPoIaM. 3aps/iKa YacTHll B
MoJie KOPOHHOT'O pa3psiaa MPOXOAMT IO ABYM MeXaHH3MaM: BO37elCTBUEM
ANEKTpUUecKoro noist u auddysuert HOHOB.

Mokpble MBIICYIOBUTEIN HMEIOT OIHY BaXKHYIO OCOOEHHOCTH: OHH
00JIaIal0T BBICOKOW 3(P(EKTUBHOCTHIO OUYUCTKU OT MEIKOIAMCIICPCHOM
(menee 1 mMxm) meuH. MIMeroTcst U Ipyrue TOCTOMHCTBA, CPEAM KOTOPBIX:
OTHOCHTEIBHO HeOONbIIass CTOMMOCTb W BBICOKas d3((HEeKTHBHOCTH
yIaBIMBaHMs B3BEUICHHBIX YaCTHI]; BO3MOXXHOCTh OYHMCTKH Ta30B MpH
OTHOCHUTEIBHO BBICOKOW TEeMITepaType U TOBBIIICHHON BIa)KHOCTH, & TAKXKe
OpH ONAaCHOCTH BO3TOpaHMUS W B3PHIBOB OUYWIICHHBIX M Ta30B HIIH
yIOBICHHOW MbUTH. B KadecTBe CymecTBEHHOrO HEJOCTaTKa MOXKHO
yKa3aTb Ha TO, YTO YJIOBJIEHHAs MbUIb MPEACTaBlicHa B BHJE NIIaMa, a 3TO
BBI3bIBACT HEOOXOAMMOCTh 00pa0OTKM CTOYHBIX BOJl. PaboTarT ykazaHHBIC
CHCTEMBI 10 TPUHIMITY OCAXKJIEHHS YaCTHIl TIBUIM HA MTOBEPXHOCTH Kallellb
(MnM TUIEHKH) KHUIIKOCTH O] IEMCTBUEM CHJI MHEPIHUU B OpOYHOBCKOTO
JIBHKCHHSL.

KOHCTpYKTHBHO MOKpBIE TIBUICYIOBUTENN Pa3ENsAioT Ha (POPCYHOUHBIE
ckyOOepsl W CckpyOOepsl BeHTypu, a Takke amnmapatbl yHapHO-
WHEPIOHHOT0, 6apO0TaKHOTO U APYTUX TUIIOB.

Bonmpmoe  pacmpoctpaHeHue (B OCHOBHOM — H3-32  MPOCTOTHI
KOHCTPYKIMH) TMONYy4YMJIM Tmoible  (QopcyHOuHble CcKpyOOepbl. OHH
MPEACTaBIAIOT CcO0OH  KOJNOHHY KPYIJIOTO CEYeHHS, B  KOTOpPOH
OCYLIECTBIIACTCS KOHTaKT MEXKIy 3albUICHHBIM Ta30M M KarIsiMH
xuakoctd  (00bruHO — Bojoif). bBomee  A(d(eKTHBHBIMH  MOKPBIMH
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MBIJICYJIOBUTEISIMU ~ SIBJISIFOTCSL  CKpyOOep Bentypu. B Hacamounom
CKpyOOepe HCIONb3yeTcs CHCTEMa IOMEPEYHOro OPOLICHHs] C HAKIOHHO
YCTaHOBJIEHHON Hacaakoi. Cpean cUCTeM MOKPOW MBUICOYMCTKH BBICOKAs
3¢ eKTUBHOCT, OTMEUEHa B  CKpyOOepax  yaapHO-WHEPIHOHHOTO
jaevictBusa. B 3TMX anmapatax KOHTAakT Tra3oB C  KUIKOCTBIO
OCYLIECTBIISIETCS MIPH yJape ra3oBOro MoTOKa O MOBEPXHOCTH KHUJIKOCTH C
MOCIEAYIOMIMM MPONYCKaHHEM T'a30)KHIKOCTHOH B3BECH 4epe3 OTBEpPCTHS
pasnuyHOi  KOH(UIypalum  WIM  HENOCPEACTBEHHBIM  OTBOAOM
ra30)KMIKOCTHON B3BECH B cemapaTop KHAKOW ¢a3el. HamexHod wu
MPOCTOH KOHCTPYKIKEH MOKPOI'O TMBUICYJIOBUTENS SIBISIETCS MPOMBIBHAS
OarrHs (CkpyOOep), 3amoyiHeHHas! KoJbIlaMu Paiura, CTeKJI0BOJIOKHOM HTH
JIPYTUMH HAacaKaMH.

K mHemoctatkam mpoliecca MOKpPOM MbUICYJIaBIMBAaHUA OTHOCST:
BO3MOXHOCTb IIEJIOYHOM MWJIM KHCIOTHOM KOPpO3UM IIPU  OYMCTKE
HEKOTOPBIX Ta30B; YXYIUICHHUE YCIOBHH MOCIEAYIONMET0 pacceuBaHUS
gepe3 3aBOACKHE TPYOBl OUHMIICHHOT0, HO YBJIaXXHEHHOTO rasa, TeM Oosee
OXJIXKJIEHHOT'0 (CHMYKAeTCsl MOJAbEMHAsl CHJIa); MPOUCXOAUT 3arpsisHEHHe
OTBOJMMOM M3 ammapara BoJbl BpeAHBIMHU s BomoemoB [TAB.

Becbma 3¢ (hekTHBHBI KOMOMHUPOBAHHBIC METOIBI OYHCTKH OT IBLIH.

C wmenmpl0 OYMCTKA BO3AYyXa W TEXHONOTMYECKUX Ta3oB, B T.U.
OTXOIAMIUX B aTMOc(epy, OT TyMaHOB, KUCIIOT, IIEIOUYEH, Macell U APYrux
KHUJIKOCTEH MPUMEHSIOTCS BOTOKHUCThIE GUIBTPHI. [IpHHINT X ASHCTBHS
OCHOBaH Ha OCAWXKICHWU Kalelb Ha TIOBEPXHOCTH TIOp, IOCIE Yero
00pa3oBaBIIasiCs KHUIKOCTh CTEKAeT MO JeHCTBUEM TPaBUTALIUH.

C oToii Lenbio pa3padoTaHbl TP OCHOBHBIE TPYIIBI METOAOB OYMCTKH:
MPOMBIBKA BHIOPOCOB PACTBOPUTEISIMH COJEpXKAallecss B HUX MPHUMECH
(amcopOLMOHHBIN ~ METOM); TOMIOIICHWE Ta3000pa3HbIX  MpPHUMECEH
TBEPABIMU TellaMu c YIBTPAMHUKPOCKOIIUYECKOU CTPYKTYpOU
(amcopOuMoOHHBIM ~ MeToxm);  OOE3BpEKMBaHWE  MpHUMeEced  IyTeM
KaTaJIUTHYECKOTO MPEBPAILCHNs] B MEHEE OIMacHbIC BELIECTRA.

Meroa abcopOIMu  COCTOMT B TOM, 4TO Ta30BO3IYIIHAs CMECh
pasgensercss Ha COCTaBHbIE YacTH MyTeM IMOTJIOMIEHHS OTHOW WU
HECKOJILKMX TpuMeced mnoriotuteneM (abcopOeHToM) ¢ o0Opa3oBaHHEM
pactBopa. Tak, ¢ LeNnbl0 yAaJeHHsT U3 BHIOPOCOB TaKWUX Tra3000pa3HBIX
Bemects, kak NH; HCI u gp., MOXHO NpHMEHSATH B KadecCTBE
MOTJIOTUTENBHON JKUAKOCTH Bomy. s ynaBIMBaHHUS apOMaTHYECKUX
YTJIEBOJIOPOJIOB U3 KOKCOBOT'O ra3a — BSI3KHE Maca.

AOcopOriuss Moxer ObITh (PU3NYECKONH WM XUMHUYECKOH, Korua
abcopOeHT ¥ TMOrJoUaeMblii KOMIIOHEHT HE B3aMMOJCHCTBYIOT HIIH,
HaATpOTUB, B3aUMOJEHCTBYIOT ¢ 00pa3oBaHHMEM HOBOTO BellecTBa. B
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MOCJIEHEM CIIy4ae IPOIEeCC Ha3bIBaeTCs XeMocopOmmed. BoNbIMHCTBO
peakuui, COMPOBOXKIAIOIINX XeMOocopOLHIo, SBIISTIOTCS
9K30TEPMUYECKUMU H oOpaTHMbiMU. [lodTOMy mTpu mociesyroneM
MOBBIILICHHN TEMIIEpaTypbl pacTBopa o00pa3oBaBLIeeCs] XHMHUYECKOE
COEIMHEHUE Pa3JIaeTcsl C BhIEICHUEM NCXOIHBIX KOMIIOHEHTOB.

B npomebinienasix abcopOepax »KHIKOCTh APOOUTCS Ha MENKHE KAl
JUis oOecrieueHUsi OoJiee BBICOKOTO KOHTaKTa C ra3oBod cperoil. Bcee
anmapaThl KHJIKOCTHOW a0COpOIMU AEIATCS HA TPU THIA: KOJIOHHBIE,
TapenpyaThle M HacaJouHblie abcopOepsl. Ha mpakTuke wuaiie Bcero
WCTIONB3YIOT HAacaJiouHble M IycToTenbie adbcopOepsl ¢ (QopcyHKaMu.
AOCOpPOLIMOHHBIE METOJIbI MPUMEHSIOTCS JUIS OYMCTKH Ta30B  OT
CEepoBONIOPO/IA, CEPOYIIIeposa, MEpPKaNTaHOB, OKCHUIOB CEpbl, a3oTa H
yIJIepo/ia, TAIOTeHOB M X COCANHEHHH.

AZCOpOLIMOHHBIH METOJl TIO3BOJISIET M3BIIEKATh BpPEIHBIE KOMIIOHEHTHI
MPOMBIIIUICHHBIX BBIOPOCOB € MOMOIIBIO aJICOPOEHTOB — TBEPABIX TN C
YIBTPAMHUKPOCKOITUYECKON CTPYKTYpOM, OOECIeUMBAIONICH WM OYEHb
BBICOKOE 3HAYeHUE YyiAeabHOW moBepxHOcTH. K TakuMm ajcopOeHTaM
OTHOCATCHA, HaIpumep, aKTUBHBIN yrojib W TJIWHO3EM, CHIIUKAreib,
LICOJIUTBI U JPYrU€ BEIIECTBA.

AI[COp6HI/IOHHI)Ie MCTOJbI NPUMCHAIOT AJId OYUCTKHU Ira30B C HEBLICOKUM
CoJiepKaHueM Tra3000pa3HbIX npumeced. B oTimume oT abCOpOIMOHHBIX
MCTOJOB OHHU TIO3BOJIAIOT MPOBOAWUTL OYHUCTKY TIIPpHU IMOBBINICHHBIX
Temrneparypax. Pa3muuaioT (QU3MYECKYI0 M XHMHYECKYI0 aJcopOIuio
(xemocopo61uto). [Ipu Qusuveckoit agcopOLMK MOMIONIAEMBIE MOJIEKYJIbI
ra3oB M TMapoB YyAEp)KUBawOTCA cwiamu Ban-nep-Baanbca, mpu
XeMOCOp6HI/II/I — XUMHUYCCKHUMHU CHJIaMH.

CyTh KaTaNMTUYECKOW TA300YMCTKH 3aKIIO4aercsi B KOHBEPCHH
(mpeBpallleHNH) TOKCHYHBIX MpUMecedl B JApyrue MpOAYKTHI (Majio- WM
HETOKCHYHbIE) B MPUCYTCTBHM Katanu3aTopoB. [Ipm sToM paznnyaior
TOMOI'€HHBIM U IeTEPOreHHbIN KaTaiu3. B cilydae roMOreHHOro karanusa
KaTalu3aTop M pearupyrolye BellecTBa oOpa3yloT ofaHy ¢asy (ra3 Hiu
pactBop). B ciydae rereporeHHOro KataiHM3a KaTaniu3aTop HAXOIUTCS B
chucTeMe B BHUIE caMOCTOATeNbHOM (Qas3sl. Ha mpaktuke B Xoxe
9KCIUTyaTallid KaTalu3aTOpbl MOJBEPTalOTCsl MOCTENEHHON JIe3aKTHBALIUH
Wi JOECTPYKIUH. HOCHGZ[HI/IG BBI3BIBAKOTCA XHMMHYCCKUMU (OTpaBHeHI/Ie
KaTaIUTHYECKUMU SIaMHU) MM (PU3HYECKUMH (MEXaHUYeCKOe UCTUPaHUE,
criekanue) pakTopamMu U 00yCIaBIMBAIOT HEOOXOIUMOCTh MEPHOIMICCKOM
3aMEHBI KaTaJIn3aTOPOB.

Karanmutrueckass o4ncTKa MPOMBINUICHHBIX BBIOPOCOB MPUMEHSETCS K
00€3BpEeKXUBAHUS IIUPOKOTO CIEKTPAa TOKCHYHBIX WHTPEIHEHTOB: OKCHUIOB
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azora, OKCHIa Yriepojaa, MapoB OPTraHMYECKHX BEIIECTB, BKIIOUas
cepaopraHMyecKue COeIMHEeHUs1 (cepoyriepo], THO(EHBI, MepKallTaH,
aucynbuael). B kadecTBe KaTalM3aTOPOB HCHOIB3YIOTCS METallTbI
MJIATUHOBOM TpyNmbl (Maymaanuii, pyTeHUH, MIaTHHa, POAUN) UM COCTaBBI,
BKITIOYAIOIINE HUKENb, XPOM, LIMHK, KOOAIBT, MapraHel, epuid U Apyrue
3JIEMEHTHI.

Tepmuueckoe 00e3BpeKMBAHIE HITH BEICOKOTEMIIEPATYPHOE I0KUTaHHE
MPUMEHSIIOT JUIS JIETKOOKUCIISIEMBIX TOKCHYHBIX, @ TaKKe JypPHOMaXHYIINX
npumecedl. Ero mpemmyiiecTBaMu SIBIISIIOTCSI OTHOCHTENBHAsl MPOCTOTA
anmapaTypHoro o)OpMIICHHsI B YHHBEPCAIbHOCTh UCIIONB30BaHMS, TaK KaKk
Ha paboTy TEpMHUYECKHX HEWTPaIu3aTopoB Majo BIHSIET COCTaB
oOpabatsiBaeMbIX Ta30B. [IpsMoe cxxWraHWe HCHONB3YIOT B TE€X CIIydasX,
KOTZa  KOHIEHTpalusi TOPIOYMX  BEIIECTB BXOJUT B  IIpeelbl
BOCIUTAMEHEHUSI. IMpomecc MPOBOIST B OOBIYHBIX 170101
YCOBEPILIEHCTBOBAHHBIX TOMOYHBIX YCTPOHCTBAX, M MPOMBIIUIEHHBIX MeYax
W TOTKaXx KamleJIbHbBIX arperaTos, a TAakxkKe B paxenax.

Buonoruueckne (OMoXMMUYECKHE) METOABI OYHCTKM OCHOBAaHBI Ha
CIOCOOHOCTH  MHUKPOOPTaHM3MOB  pa3pyllaTh TPAKTHUYECKH JFOObIe
COEIMHEHHUsI KaK MPUPOTHOTO, TaK M HCKYCCTBEHHOTO MPOHMCXOXKIICHHUS.
[Mpu ¢unpTpanmuy 3arpsS3HEHHBIX JBIMOBBIX Ta30B 4epe3 HOCHTENb
OroMacchl, NpPEABAPUTENBHO NPONMUTAHHBIM Ha BO3AYyXE IMUTATENbHBIM
pacTBOpoM pa3BUTHS MHUKPOOPTaHU3MOB, YIIaBIMBAIOTCS Ta3000pa3Hble
opranuueckue BemiectBa. [locienHue  ganee  pasnaraloTcs  TOJ
BO3/eiicTBHEM (hepMEHTOB (KaTaau3aTOPOB MPUPOIHOTO MIPOUCXOKICHHUS),
BBIpAa0aTHIBAEMBIX ~ MHUKpPOOpraHM3MaMH. YacTHUHO 3TH  BelIecTBa
PacXonyroTCsT Ha IPUPOCT OMOMACCHI, @ YacTUYHO okucisitores 1o CO, u
H,0, BBIJIEISIOMIAsICS npu 3TOM SHEPTHUs obecrieunBaeT
KHU3HEIEATEHOCTh MUKPOOPTaHU3MOB. BHOTOrHYeCKU METOT OUUCTKH -
yauBepcasieH. OH mpenHa3Ha4yeH i 00€3BPEKHMBAHHS BBIOPOCOB OT
HOIMPOKOTO CHEKTpa OpPraHWYeCKHMMHU eAWHEHHH (CTUpoyia, KCHIIONa,
Tolyosna, OeH3ojla, JTaHONA, JTHialerara, (eHoda, (opMallbIeruaa,
(GypHusIOBOTO CHHpTa M JAp.) NPOMBIIUICHHBIX NPEANPUATHH, OOYBHBIX,
MeOeNbHBIX W KOXKEBEHHbIX (abpuk, a Tarke s Je30/0paluu
BEHTHIISIIIMOHHBIX BEIOpPOCOB Ha MsiconepepadaThIBAIOIIMMU
pBIOOTIEpepabaTHIBAIONINX MPEANPHITUSX.

3amuTta rugpocdepsl

3ammTa BOOHBIX PECYPCOB OT HCTOLICHHS M 3arpsA3HEHHs BPEIHBIMU
BEIIECTBAMH  MpEeIycMaTpUBaeT  KOMIUIEKC  Mep: 1)  pa3paboTky
COOTBETCTBYIOIIIMX  3aKOHOJATENBHBIX  aKTOB; 2)  OpraHU3aLUIo
TOCYJapCTBEHHOI'O  MOHMTOPHHTA  BOAHBIX  OOBEKTOB; 3)  OXpaHy
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MOBEPXHOCTHBIX W TOA3EMHBIX BOJ|, BKIIOYAs OYUCTKY NPOMBIIUICHHBIX H
OBITOBBIX CTOKOB; 4) MOATOTOBKY BOJBI, MCIIONB3YEMOH Ul TMHUTHEBBIX H
XO3UCTBEHHBIX IIeJIeH; 5) TOCYAapCTBEHHBIA KOHTPOJb 3a UCIONIb30BAaHUEM U
OXpPaHOI BOJHBIX PECYPCOB.

K noBepXHOCTHBIM OTHOCATCSL BOJNbI, IOCTOSHHO WJIH BpPEMEHHO
HaxoJsIuecss Ha 3eMHOW MOBEPXHOCTH. OJTO BOABI PEK, BPEMEHHBIX
BOJIOTOKOB, 03€p, BOAOXPaHMJIHIL, PYJI0B, BOJOEMOB, OOJIOT, JISTHUKOB H
CHE)KHOT'0 ITOKPOBa.

B uepre r. Momkap-Onsl mporekaer p. Manas Kokmara. O6mas
MpoTshKeHHOCTh p. Manas Kokmara ¢ nputokamu coctasiser 1080,5 k.
KauectBo Box p. Mamas Kokmara wu3MeHseTcs OT «yMEpPEHHO-
3arps3HEHHBIX» (3 Kilacc, B BEPXHEM TEUEHUH) J0 «OUEHb T'PI3HBIX» (6
KIacC, HIDKe cOpoca OUMCTHBIX —COOpykeHHit r. Vomkap-Oubr),
«3arpsi3HEHHBIX» (4 Ki1acc), U «Tps3HBIX» (5 Kiacc) B yCTHEBOM Y4acTKe).
OCHOBHBIMHU 3arpsi3HSIOIIMMHU BemecTBamu p. Manas Kokimara sBistorcs:
a30T aMMOHUWIHBIN, HHUTPUTHL, (ocdaTel, HEPTENPOLYKTHI, (EHOIBI,
JKene3o, Melb, MapraHell, HHKeJIb, IOCTYNAIOUIMEe W3 JIMBHEBOM
KaHaJIU3aliH.

[lo mpoucxoxaeHWIo  CTOYHBIE  BOABI  MOAPA3JENAIOTCA  Ha:
XO3HCTBEHHO-OBITOBBIE, ~ TPOMBIIUICHHBIE,  MOBEPXHOCTHBIH  CTOK
NpEeanpUaATUii M HACENEeHHBIX  IYHKTOB,  CEIbCKOXO3SHCTBEHHBIE;
PYAHWYHBIE W IIaxTHbele Boabl. Kaxmas rpymma uWMeer CBOU
cnenuduueckuit cocTas.

Xozsticmeenno-0bimosbie  cmouHvle  600bl  COIEPKAT  OOJbIIOE
KOJINYECTBO OpPraHWYeCKUX M MHUHEpPaJbHBIX BEIIECTB B PaCTBOPEHHOM H
B3BEILIEHHOM COCTOSIHUH.

Cpenu Bcex BHJIOB 3arpsA3HEHHBIX BOJOEMOB HanOoOIbIIee BpEIHOE
BO3/IEWCTBHE BBI3BIBAIOT IPOMBIIIUIEHHBIE CTOYHBIE BOJBL. [IpoMbltIeHHBIE
CTOYHBIE BOJBI OTJIMYAIOTCS OOJBIIMM pa3HOOOpa3ueM cocTaBa U
KOHIIEHTpaIel 3arpsA3HSIONNX BEUIECTB, ONpPEeNIeMbIX XapaKTepoM
MPOHU3BOJICTBA, & TAK)KE CUCTEMOW BOJIOCHAOKEHHUS U BOIIOOTBEICHHUS.

Ha mnpowmpiuienHsix npeanpuatusx a0 90% Boasl pacxoayercs Ha
OXJIaXKJEHN e TPOAYKTOB MJIM allapaToB B TEXHOJIOTMYECKUX IpoIeccax, U
CTOYHas BOJIa MMeEET JIUIIb TEMJIOBOE 3arpsi3HEHHE.

Cmounvle 600b1 npednpusimuil MO COCTaBy IMOAPA3ACNAIOTCS Ha TPHU

BrJa: TIMPOU3BOACTBCHHBIC — HCIIOJb30BAHHBIC HJIM COIIYTCTBYIOIIHEC
TEXHOJIOTUYCCKOMY IIpOLECCY, KOTOPBIE B CBOIO O4Y€pCIb MOXHO
pasacinTh Ha 3arpsA3HCHHBIE W HOPMATHBHO YHCTHIC, OBITOBBIE — OT

CAaHHMTApPHBIX y3JIOB M MHUILIEOIIOKOB, AYIIEBBIX YCTAHOBOK; aTMOC(hEpHbIe —
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JOXKJEBbIE, TANble, K HUIM MO)KHO OTHECTH M TIOBEPXHOCTHBIE MTOCIIE TTOJIHBA
TEPPUTOPUIL.

Xapakrtep 3arpsi3HEHUS] IPOU3BOACTBEHHBIX CTOYHBIX BOJ B OCHOBHOM
omnpezensiercss MpopuiieM NPEANPUATHS, COCTaBOM IepepabaThIBaeMbIX
MaTepUasioB, ChIPhS U BUIOM BBITYCKAaEeMOUN MPOIYKIUH.

Memoodwl ouucmku cmouyHviX 600. Pa3nmnvaroT 1Ba OCHOBHBIX ITyTH
OYHCTKM CTOYHBIX BOA: pa30aBlieHHWE M OYMCTKA WX OT 3arps3HeHuil. [Ipu
3TOM pa30aBlieHHEe HE JTUKBUAMPYET BO3JEHCTBUS CTOYHBIX BOJ, a JIMIIb
ocabiIsierT ero Ha JIOKaJIbHOM Y4acTKe BOJloeMa.

Meroabl OYUCTKM MPOU3BOACTBEHHBIX M OBITOBBIX BOJ MOXXHO
MOApa3JeNuTh Ha CJICAYIOIIMe TPYNIbl: MeXaHWYecKue, (U3HKO-
XUMHUYECKUE, XUMUYECKU e, Onojiorniaeckue u repmudeckue (puc. 20).

—l METOAbl O4YUCTKU CTOYHBLIX BOL \

OtcraueaHue
n

*)l MexaHnyeckue ‘I—b pouexusarme
dunbTpoBaHune

LlenTpudbyruposanue

Koarynsiyus
dnoTauus
MOHHBI 0BmeH
JKcTpakums

—bl DUINKO-XUMUYECKIE ’__> Copbuusi
Pextudukauums

Avctunnsuma
[e3opopauus
OB6paTHbIn ocMoc
OneKkTpoxuMnyeckue

Hentpanusauus

Aapauus
—)‘ Xummnueckue l———b BapbotupoBaHue

O3oHuposaHve
XnopuposaHue

BUOXVIMUMECKIE Buroxvumuyeckoe pasnoxeHue)
3 I Buoxumuyeckoe okucneHme
iTepMquCKwe

PagnauunorHas koarynauyus
iPMMaqMOHHbIG —l—b Papaunayuortan nectpykumus

PapunauunoHHoe obessapaxusanve

Puc. 20. MeToas! O4MCTKH CTOYHBIX BOJ OT 3arpsI3HEHUI
(mo H.W. NBanory, .M. ®anuny, 2002)
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Memoodwl mexanuueckoti ouucmxu CiayXaT Ui MOATOTOBKH CTOYHBIX
BOJ K 00paborke apyrumMu MeTojgamu. [Ipu 3TOM 3arps3HEHHBIC BOJIBI
ocBemisitorcst Ha 30-60%, 4YTO CyIIECTBEHHO oOOJerdyaer majibHEHIIe
CTaJIMU OYUCTKH.

MexaHndeckass OYMCTKA MPUMEHSETCS IS BBIJCIICHUS U3 CTOYHBIX BOJ
HEPAaCTBOPEHHBIX MHHEPAIBHBIX M OPTaHWYECKUX IPUMECEH, JIJIS Yero
WCTIONB3YIOT ~ THAPOMEXaHMUYECKHE  TpOLecchl  (MEepUOIUYEcKHe H
HEMNPEPBIBHBIC) TPOISKUBAHUS W OTCTaWBaHUs (TPaBUTAIIMOHHOE W
HEHTPOOSKHOE), a Takke (QUIbTpoBaHHE. BbhIOOp MeToja 3aBUCHUT OT
pasMepa  4YacTUI]  TpUMECEH, (PU3UKO-XUMHUYECKUX  CBOWCTB U
KOHIIGHTpAI[MM  B3BEIICHHBIX YAaCTHI[, pacxoja CTOYHBIX BOI U
HEOOXOAMMOM CTEIIEHH OYHCTKHU.

[NponexrBanne MPOU3BOAUTCS Yepe3 PEIIeTKH MM CHTa B 3aBUCHMOCTH
OT BEJIMYMHBI M TUPABIMUSCKUX CBOUCTB BhIJICISIEMBIX YaCTHIL.

Jyis  ynmaBnuBaHUS W3 CTOYHBIX BOJ IpUMEcEed MHUHEPaIbHOTrO
MPOUCXOXKJICHHSI, TJaBHBIM 00pa3oM IeCKa, MPUMEHSIOT IeCKOJIOBKH,
KOTOpbIC TI0 HAINpPAaBJICHUIO JIBIOKEHHUS BOJIbI TOAPA3JEISAIOTCS Ha
TOPU30HTAJIbHBIC, BEPTUKAIbHBIC U C BpAIIATEIbHBIM JIBHOKCHUEM BOJIBI.
[MpuHIMn AeHCTBUS MECKOJIOBKA OCHOBAaH HA TOM, YTO IO BJIIMSHUEM CHII
TSOKECTU YaCTHIIBI, YICIBHBIA BEC KOTOPBIX OOJIbIIE, YeM YACIBHBIA BeC
BOJIBL, 10 Mepe ABMKEHHS X BMECTE C BOAOH B pe3epByape OcenatoT Ha JIHO.

B 1ensx OuYMCTKM CTOYHBIX BOJ| OT HE(TEHPOIYKTOB MPUMEHSETCS
METOJI OTCTauBaHWS. BbijeieHrue HEPTENPOMYKTOB MPOU3BOAUTCA B
He(TEeTOByIIKaX.

Jns 3amepaHus OCENAIONIMX W IUIABAIOIIUX HpUMeEced MPUMEHSIOT
OTCTOWHUKH, KOTOPBIC II0 HAMPABICHUIO JBUXKCHUS BOJBI JCIATCS Ha
TOPU30HTAIBHBIE U BEPTUKAIbHBIC. K OTCTONHUKAM C TOPHU30HTAILHBIM
JIBUKCHUEM BOJIbI OTHOCSTCS TAKXKe pajralibHbIC.

OunbTpoBaHUE — YAAICHUE B3BEIICHHOIO BEIISCTBA M3 BOJIBI IMyTEM
MPOMYyCKaHUS €c 4epe3 CIoHW TOPUCTOTrO0 Marephaia WM 4epe3 CETKH C
HU3MEHSIONMMCS  pa3MepoM oTBepcTuii. C MOMOIIBIO 3TOTO  MeToJa
OYMIAIOT CTOYHBIE BOJBI, COJEPKAIINEe TOHKOAMCIIEPCHBIE TMPHUMECH B
HEOOJIBINION KOHIeHTpaluu. Ero NpUMEHSIOT Takke Tociie (U3MKOo-
XUMUYECKUX U OMOJIOTUYECKUX METOJIOB OYHMCTKH, MTOCKOJIBKY HEKOTOPBIE U3
HUX  CONMPOBOXIAIOTCS  BBIJCJICHUEM B OYMINACMYHO)  JKUIKOCTB
MEXaHWYEeCKUX 3arpsi3HeHHH. B OCHOBHOM pacmpocTpaHeHBbl ceT4aTble
¢uIbTpel U QUIBTPHI ¢ 3epHHUCTOM 3arpy3kod. K ceryateiM ¢umbTpam
oTHocsITcs OapabaHHBIE ceTKH OMO(MIBTPBL. 3epHUCTBIE (PUIBTPBI OBIBAIOT C
HUCXOIIIMMH W BOCXOASINMMH IMOTOKaMu. Jlus  cTraOuiabHOH U
3G PEKTUBHON OYUCTKH PUMEHSIOT IBYXCTyIeHYaToe (QUIbTPOBAHUE BOJIBL
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Xumuueckue memoovl ouyucmxy IPUMEHSIIOT JUTSL yIaJeHUsI PACTBOPUMBIX
BEIIECTB B 3aMKHYTBHIX CHUCTEMaxX BOJOCHAOXKEHWS, a WHOrAa W JUIs
JIOMIOJTHUTENIFHOM OYMCTKU CTOYHBIX BOJ /10 WM TOCHEe OHOJIOrHMYECKOM
ouncTki. Hanbomnee yacto ¢ moMomplo XMMUIECKOH OUMCTKH YAAIISIOT HOHBI
TSDKENBIX MeTauioB. OCHOBHBIMHU MPUEMaMU XUMHUYECKUX METOIOB OYHUCTKU
CTOYHBIX BOJ SIBJISIOTCA HEWTpaiu3alyus, OKHUCIEHHE — BOCCTaHOBJIEHHE U
0CaXkJICHHE MAJIOPACTBOPUMBIX COEIMHEHHH.

Heiitpanuzanus npuMmeHsercs ainsi o0pabOTKH MPOM3BOACTBEHHBIX
CTOYHBIX BOJI, COJIEPKAIINX IIEIOYU U KUCIIOTHI.

OxucineHue M BOCCTAHOBJIEHHME KaK METOJl OYHUCTKH IpPHUMEHSEM
00€3BpeKMBAaHUSl  MPOMBIIUICHHBIX  CTOYHBIX BOJ ~ OT  IIMAaHUJOB,
CEpOBOJIOPOJA, CYJIb(UIOB, COCAMHEHUN PTYTH, MBIIbsiKa, XpoMa. B
MpoIleCCe OKUCIEHMsSI TOKCHYHBbIE 3arps3HEHMs] NepexoAsT B MeHee
TOKCHYHBIE. B KauecTBe okucIuTeneid 00OBIYHO UCTIONB3YIOT XJIOp, TUOKCH
XJIOpa, TUTIOXJIOPUTBI HATPHUSA M KaJIbIMs, ITEpMaHTaHaT Kalus, AUXpOMaT
KaJus, IepoKCU] BOJOPOJia U JIp.

Qu3uKo-XxumMU4ecKue Memoobl OUUCHKU CIOYHBIX 600 UCIIONB3YIOT AJIS
yIaJdeHUs W3 CTOYHBIX BOJ TOHKOAMCIIEPCHBIX B3BEUIEHHBIX YaCTHUIL
(TBEPIBIX U KHUIIKUX), PACTBOPUMBIX I'a30B, MUHEPAIBHBIX U OPTaHUYECKIX
BemiecTB. OHM MPUMEHSIOTCS KaK CaMOCTOSITENIbHbIE, TAK U B COUYETAaHUH C
MeXaHHMYECKHUMHU U OMOJIOTHYECKUMH METOIAMH.

Koarynswmst — nporecc yKpymHEHUs! JUCIEPCHBIX YaCTHLL 3arps3HSIONIIX
BEILIECTB B pe3yjbTaTe WX B3aUMOICHCTBHS M OOBEAMHEHHS B arperarsbl.
VYKpylHEeHHEe MPOUCXONUT TION BIHMSHHEM JO0ABISEMBIX KOAryJisiHTOB
(cynbdaT anroMuHHMS, THIPOKCOXIOPU]T ATFOMUHUS, XJIOPHUJI JKeJie3a).

OroKynsAIMs — IPOLece arperalyy B3BEIIEHHBIX YaCTHIL PU J100aBICHUH
B CTOYHYIO BOJY BBICOKOMOJEKYJISIPHBIX COEOWHEHUH, Ha3bIBAEMBIX
¢nokynsatamu.  [IpuMensior  mpuponmHele  (Kpaxmal, JeKCTpHH) H
cUHTeTHuYeckue  (TMoJIMaKkpuiIaMuj,  aKTUBHBIA  JIMOKCHZ  KpPEMHHUS)
(ITOKYTISIHTBL.

[lepcrieKTUBHBIM METOIOM OYHCTKH CTOYHBIX BOJA OT XpOMa M JPYTUX
TSKENBIX METAJIJIOB, @ TAKXKE OT I[UAHHU/IOB SBJISETCS 3JIEKTPOKOATYJIISINS —
nporecc 00pa3oBaHUsl HEPACTBOPHMBIX THIPOKCHUIOB MPH MPOXOXKICHHH
CTOYHBIX BOJI YEpe3 AIEKTPOKOATYIIATOP.

dnotaums TpPUMEHSETCS UII OYHUCTKH MPOHM3BOACTBEHHBIX CTOYHBIX
BOJ OT HEpacTBOPUMBIX JMCIEPTUPOBAHHBIX MpUMeEcEed, KOTOpbIe
CaMOIMPOU3BOIIFHO TJIOXO OTCTauBaloTCs: He(Th, HEQTEIPOAYKTHI, Macia,
BOJIOKHUCTBIE YaCTHIIBI.

AncopOLMI0 TPUMEHSIOT Ui TJIYOOKOM OYMCTKMA CTOYHBIX BOJ OT
PacTBOPEHHBIX OPTaHUYECKHX BEUIECTB MOCIe OMOXMMHYECKOH OYHCTKH, a
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TaKkXKe B JIOKAIBHBIX YCTaHOBKaX, €CIM OTH BELIECTBA OMOJOrMYECKH HE
pasnararoTcsi WM SIBJSIFOTCS CHJIBHO TOKCHYHBIMU TPH HEOONBINOH HX
KOHIIEHTpaMH. AJCOPOLUIO MCHONB3YIOT sl 00€3BPEKUBAHMS CTOYHBIX
Boax oOT (eHonoB, repOunuaoB, mnectuiuaoB, [IAB, xkpacurenei,
apoMaTHYecCKHX COeAVHEHUN u JAp. JlocToMHCTBaMM MeTona SBISIOTCA
BbICOKas 3(PQPEKTUBHOCTb, BO3MOXHOCTh OYHCTKA CTOYHBIX  BOJ,
coJiepXKalllX HECKOJIBKO BEIIECTB, a TAK)KE pEeKyIeparis 3TUX BELIeCTB.

Houuplli oOMEH mNpHUMEHSETCS Uil M3BJICYEHHS M3 CTOYHBIX BOJ
TSDKENTBIX METAIJIOB, a TAK)KE COSMHEHUN MBIIIbsiKa, pocdopa, IHaHUI0B
W PaauOaKTHBHBIX BEIIECTB. METO/ MO3BOISIET PEKyNepUupoBaTh LEHHBIE
BEIIIECTBA MIPH BBHICOKOI CTENEHH OYHUCTKU BOJIBI.

OKCTpaKIUIO MPUMEHSIOT ISl OYMCTKH CTOYHBIX BOJ, COJEpXKaIlnuX
(eHombI, Macna, OpraHNYecKue KUCIIOTHI.

VnprpadunbTpanuss ~— OCHOBaHa  Ha  pa3feleHWH  PacTBOPOB
¢unpTpoBaHEM Yepe3 MeMOpaHbl ¢ AuaMeTpoM mop 5-200 Hw.

DNeKTPOXUMHUYECKasi OYMCTKA IPUMEHSETCS ISl OYMCTKUA CTOYHBIX BOJI
OT pa3IMYHBIX PACTBOPUMBIX IHUCIEPTUPOBAHHBIX TpUMeEcei; K Hel
OTHOCATCS: DPA3JIOKEHUE HEXKeNaTeNbHBIX NpUMEced 3a CueT aHOJHOIO
OKHMCIIEHUS] M KaTOJHOTO BOCCTaHOBJIEHMS;, YJaJIeHHE pPacTBOPEHHBIX
HEOPTaHWYECKUX COEIUHEHHH C MHCIIOIb30BAaHUEM IOIYIPOHHUIIAEMBIX
MeMOpaH); pa3lioxKeHHue IpPUMeCel MyTeM SIIEKTPONu3a C UCIOIb30BaHUEM
pacTBOPUMBIX AHOJIOB W TIOIYYEHHE HEpPAaCTBOPHUMBIX COEIMHEHHH,
BBITIA/IAIONINX B 0caJIoK. Bece 3TH mpolecchl MpoTeKaroT Ha AIIEKTPoAax Mpu
MIPONTYCKaHUM Yepe3 CTOYHYIO BOJLY MTOCTOSTHHOT'O JIEKTPUYECKOr 0 TOKA.

[IpocTast meperoHka ocymiecTBIsAETCS MyTeM MOCTENEHHOTO MCTIapeH s
CTOYHOW BOJBL. MeToa MpUMEHSIETCS I yIAJIEHUs] COEMHEHH I, KOTOPbIE
UMEIOT TeMIIepaTypy KHUICHUs HIKE TEMIepaTypbl KHUIEHUS BOJBI
(aeroH, cnupThl U Ap.). Ileperonky ¢ BOJSHBIM MapoM MPUMEHSIOT IS
yaaJleHusl JIETKOJIETYYrX COeIMHEHNH (aMMHaKa, aMMHOB, ()EHOJIOB).

Tepmuueckue memoovl O4UCHKU CMOUHBIX 600. Ha XuMHueckux
MPEANPHUITUSAX 00pa3yloTCsl CTOYHBIE BOJIBI, COJlEpKalllie MHHEpaIbHbIE
COJNM, a TakXKe HIMPOKHUI CIEeKTp OpPraHWYeCKHX BEIIeCTB. Takue BOJBI
MOT'y OBITb 00€3BPEKEHBI TEPMHUECKIMH METOJIAMH.

Buoxumuueckue memoovl ouucmxu CcmouHvlX 600 TPUMEHSIOT IS
OYHCTKH XO3SIHCTBEHHO-OBITOBBIX M TPOMBIIUIEHHBIX CTOYHBIX BOJX OT
MHOTHX pPAaCTBOPEHHBIX OpPTaHWYECKMX M HEKOTOPBIX HEOPraHMYeCKUX
BemiecTB. [Ipoliecc OYMCTKM OCHOBaH Ha CIOCOOHOCTH ONpEACIEHHBIX
IpynI  MUKpPOOPTaHM3MOB HCIOJIb30BAaTh yKa3aHHBIE BellecTBa s
nuTaHusi. M3BecTHBI a’poOHblE M aHA’pPOOHBIE METOJbl OMOXHMHUYECKON
OYHUCTKH CTOYHBIX BOJ (pHC. 21).
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Puc. 21. Cxema cTaHIuu ¢ OMOJIOTHYECKON OYMCTKOM CTOYHBIX BOJ:

Ob6o3nauenus: 1 — pemerka, 2 — MECKOJIOBKa, 3 —OTCTOMHUKH, 4 — a’poTeHKH, 5 —
BTOPHUYHBIE OTCTOMHUKH, 6 — TepMHUecKas CyIIKa ocajgka, 7/ — BaKyyM-(JIbTpel, 8 —
METaHTeHKH, 9 — MamHHOe 31anue, 10 — xnoparopHas, 11 — KOHTaKkTHEINA pesepByap, 12 —
npolwika, 13 — neckoBble MWIOmaaky, 14 — Bo3ayxoBoj, 15 — TPaHCIIOPT CYIIIEHOTO Uia

A»pOOHBIH MpoLecc — IS €ro OCYIIECTBICHHS UCIIOIb3YIOTCS TPYIIIIBI
MUKPOOPTaHU3MOB, JUIS JKU3HEICITEIBHOCTH KOTOPBIX HEOOXOIMMBI
MOCTOSIHHBIA TPUTOK KHciopona (2 mrOy/m), temneparypa 20-30°C, pH
cpensl 6,5-7,5, coorHorienne OuoreHHbix dmemeHToB BITK:N:P He Gonee
100:5:1. OrpanudeHveM MeETOAA SBISETCS COAEPXKAHUE TOKCHUHBIX
BEIIeCTB. APpOOHAs OYMCTKA CTOYHBIX BOJ MPOBOJUTCS B CIICI[HATIBHBIX
COOPYXKEHHUSAX: OWOJIOTMYECKMX TMpyJaX, ad’pOTeHKaX, OKCHTCHKaX,
ouodunbTpax.

Buonornueckue npy il npeHa3HauSHbI JJ1s1 OMOJIOTMYECKON OUMCTKU U
JUIs JTOOYUCTKM CTOYHBIX BOJ B KOMIUIEKCE C JAPYTMMHU OYUCTHBIMHU
COOPYKEHUSIMU.

AdPOTEHKH TPENCTABISAIOT CO0O  JKEIEe300CTOHHBIC pPe3epPBYyaphl,
NPSIMOYTOJIBHBIE B IUJIAHE, PAa3JIEIIEHHBbIC IEPErOPOAKAMU HA OTHEIIbHBIC
KopuJopbl. s noaaepxaHusi akTUBHOTO WJla BO B3BEILIEHHOM COCTOSIHUH,
WHTEHCUBHOI'O €ro TepEeMEIIMBaHUs W HACHIIEHUS 00pabaThiBaeMOit
CMECH KHCIIOPOJAOM BO3AYyXa B a3pOTEHKAX YCTPAWBAIOTCS pa3jIUyHbIC
CUCTEeMBbI adpanuu. M3 a3poTeHKOB cMeCh OTPaOOTAHHOIN CTOYHOM BOMBI U
AKTHBHOI'O WJIA IIOCTYIAET BO BTOPUYHBINA OTCTOMHHUK, OTKYJa OCEBIIMI HA
JTHO aKTUBHBIA WJI, OTBOAUTCS B pE3€pByap HACOCHOM CTaHIUHU, a
OUHILIEHHAsl CTOYHAasd BOJAA MOCTYMNAaeT Ha JaJlbHEHIIYIO JIOOYHMCTKY, HO HE
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nesuHumpyercsa. B nporecce OMOIOrHUECKOr0 OKHCIICHUS MPOUCXOIUT
MPUPOCT OMOMACCHl aKTUBHOI'O WJIA.

BuopunbTpel HAXOIAT MPUMEHEHUE MTPU CYTOYHBIX PACX0Aax OBITOBBIX
U TPOU3BOJCTBEHHBIX CTOYHBIX BOA J0 20-30 ThIC. M B cytku. OHH
MPEACTABISIOT COOOH pe3epByaphl KPYIJIoH WK MPsIMOYTOJIbHON (POpMBI B
TUTaHe, KOTOPBIE 3aMOTHAIOTCS 3arpy304HBIM MaTEPHAIIOM.

[Mpu anadpoOHOM Tpoliecce MPOMCXOAUT OUOJOTHYECKOE OKHCIEHHE
OpPraHMYECKHX BELIECTB B OTCYTCTBHE MOJEKYISPHOTO KHCIOPOJA 32 CUET
XMMUYECKH CBSI3aHHOTO KHciopona. [poliecc mpoTekaer B IBE CTaluu: Ha
MepBoii  00pa3yloTcs OpraHUYeCKUe KUCIIOTH, Ha BTOPOW CTajJuU
00pa3oBaBIIUECs KUCIOTHI peodpasyrorces merad u CO,,

OCHOBHOIf  mpolecC TPOBOIUTCS B  METaHTEHKaX. B Hux
nepepabaThiBaCTCsl aKTHUBHBIA WJI U KOHIICHTPUPOBAHHBIC CTOYHBIE BOJIBI,
cCoZiepKalllie  OpraHMYecKHe  BEIIEeCTBa, KOTOpble  pa3pylIaroTcs
aHadpOOHBIMU OAKTEPHAMH B XOJI€ METAHOBOT'O OPOXKEHUSI.

Ouucmra uonusupyrowum usnyuenuem. B mocneaHue roasl pa3BUBaETCS
HOBBIN 0€3pEarcHTHBIA METOJ] OYMCTKA CTOYHBIX BOJ IYTEM JCCTPYKIIUH
COJICpXKAIMXCS ~ OPraHMYeCKUX TPUMeced C TMPUMEHEHHUEM ITyYKOB
AJIEKTPOHOB, TEHEPUPYEMBIX YCKOPUTEIISIMU C YHEPTHEH DIIEKTPOHOB 5-6 MaB.

YTunuizanus oTX040B

I[lonq oTxomamu  TOHUMAKOT  OCTaTKW  ChIPbS ~ MAarTepHalOB U
noyaOpuKaToB, 00Pa30BABIIMXCS B TPOIECCE U3rOTOBJICHUS MPOMYKIIUU U
YTPaTHBIIME TIOJHOCTHEO WJIM YaCTUYHO TOTPEOMTEILCKUE CBOWCTBA
HCXOJIHOTO MaTepHaa; MPONYKThl (PH3UKO-XUMHUECKOH TIEPEPAOOTKH ChIPhS,
a Taroke TOOBIYM M 00O0raICHHS TIOJIE3HBIX UCKOITAEMBIX, ITOTYYEHHE KOTOPBIX
HE SBJISETCS LIENBI0 pacCMaTPHBAEMOrO MPOM3BOJICTBEHHOrO Mpolecca H,
KOTOpBIE MOT'YT OBITh MCIIOJIb30BAHbI B MIPOM3BOZCTBE B KAUECTBE ChIPhS JUIS
riepepaboTKy, TOIURA U Ap. OTXOJBI OTHOCATCS K MAaTEPHAIBHBIM O0BEKTaM,
KOTOpbIE MOrYT 00JiaiaTh BBICOKOW IOTEHIIUAIBLHON OMACHOCThIO IS
OKpY>Karollei cpe/ipl ¥ 30pOBbsI HACETICHHSI.

Knaccugpurayuss ~ omxo0os. Orxompl  JemsITcss Ha  OBITOBBIE
(KOMMYHaJIbHBIE) W TPOMBIIUICHHBIE (OTXOABI MPOHM3BOACTBA). B cBolO
o4epe/lb OBITOBBIC M MPOMBIIUICHHBIC OTXOJBI MOXHO IOJAPa3eiuTh Ha
JIBE TPYNIBL: TBEPJbIC (OTXOAbI METAJUIOB, JEpeBa, IJIACTMACC, IBUIH,
MYCOp U T.JI.) ¥ KUJKUE (OCaJIKU CTOYHBIX BOJ, IUTAMBI U T.1.). OTXOJIBI 110
CTENIEHH BO3MOYXHOT'O BPETHOrO BO3ACHCTBHS Ha OKPYXKAIOUIYIO CPEdy
MOJPa3eNIOTCs Ha Ype3BhIYaiiHO omacHbIe (1 Kimacc), BRICOKO onacHble (2
KJIacC), yMepeHOo omacHblie (3 Kiacc), Majlo omnacHeie (4 Kiacc) u
MPaKTUYECKH HEOIacHbIe (5 KIIacc).
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Mo manueiM B. Xormanma (1997), B llIBenuu kaxplii roj odpasyercs
52,4 MJIH. TOHH OTXOJIOB, U3 HHMX Ha JIOJI0 OBITOBBIX npuxoautcs 13%. Ha
Tepputopuu Poccuu exxeronHo odpasyercst okono 120 MITH. TOHH OTXOJIOB,
MIPH 5TOM JI0JIs1 OBITOBBIX B 00IIEi Macce OTXOA0B €KEroJHO BO3pacTaer u
cocTaBJsieT B cpenHeM 35%. AHamoru4Has TeHIEHIIUs POCIeKUBAETCS Ha
tepputopun  PecnyOnuku  Mapuit  On.  [lo  nmaHHbIM  YTpaBieHUS
MPHUPOAHBIX PECYPCOB M OXpaHbl OKpYyKaroulel cpeapl no PecmyOnmke
Mapuwuiit O, Ha TEppUTOPUN pecyOJIMKN exXeroHo oopasyercst 489,9 Tric.
TOHH OTXOJIOB, U3 HUX 168,5 Thic. TOHH ObITOBBIX (34,3%).

B Hacrosimee BpeMs CymIeCTBYEeT HECKONBKO CIIOCOOOB YTHIIM3ALUH
orxonoB. [lo TexHOJIOrMYECKOH CYHNIHOCTH METOIbl 00e3BPEKUBAHUS
OTXOJIOB MOTYT OBITh pa3jieieHbl Ha: 1) OuoTepMHUYecKue (CBaJIKH, OIS
3alaxuBaHus, TMOJUTOHBI CKJIaJUPOBAHUS, KOMIIOCTHBIE TOIS W 3aBOJ
OMOTEPMUYECKOTO KOMIIOCTHPOBaHUs); 2) TepMHUecKHe (CKuraHue Oe3
WCIIONIb30BaHMs, CXKWTAHHE OTXOJ0OB KaK JHEPreTHYecKoro TOIUIMBA,
MUPONIU3 C TONYyYEeHHWEM Toplodero raza W HeTenmomoOHBIX Macen); 3)
xuMudeckue (ruaponus); 4) MexaHuueckue (IPeccoBaHUE OTXOIOB B
cTpouTenbHble  Onmoku). Haumbomblmee pachmpocTpaHeHHE — MOTYYHIH
OMOTEPMUYECKUH M TEPMHUUECKHIA METOJIBI.

B pa3BuThIX €BpONEUCKUX CTpaHaxX IOPOJACKON MOIUIOH ISl TBEPABIX
OBITOBBIX OTXOIOB — OTO CIOXXHOE DJKOJIOTHYECKOE TNpennpusTHe, Ha
KOTOPOM TPOBOJMTCSI COPTHPOBKA Mycopa, ero oopadoTKa, YIIIOTHEHHUE H
n3onauusa (Hukanopos, Xopyxas, 2001; [Tomuronssie Texuonoruu, 1997).

[Monuron  TBepAbIXx  OBITOBBIX  OTXOAOB  TpEAHA3HA4YEeH Ui
CKJIaIMpPOBaHUs TBEP/BIX OTXOJOB, IPETyCMATPHUBAET MOCTOSIHHYIO, XOTS U
OYEHb JIOJNTOBPEMEHHYIO MepepadOTKy OTXOAOB MPH yYacTUH KHCIOPOJa
BO3/1yXa ¥ MUKPOOPTaHU3MOB (pHcC. 22).

Ha teppuTopun ropoackoro okpyra «I"opox Momkap-Onay pasmenieno
JIBa TOJIMTOHA 3aXOPOHEHUH OTXOJIOB: OJUH JUI1 3aXOPOHEHHS TBEpPbIX
OBITOBBIX OTXOOB, & BTOPOI — JIJIsl TPOMBIIILIEHHBIX OTXOJI0B.

[lmomaape 3eMeNbHOrO y4yacTka TOPOJCKOTO MOJMIOHA B pailoHe [I.
Kyuxu cocraBnser 34 ra. IlpoexktHas MomHocTh nonaurona — 1200-1500
M/CYT., NMPOEKTHas BbICOTa — 24 M. IIONMrOH COCTOMT M3 JIBYX 3OH:
XO34MCTBEHHOW M 30HBI 3aXOPOHEHHS OTXOJOB. 30Ha 3aXOPOHEHUHU
OTXOJIOB pa3burta Ha 24 paGoume KapThl, Kaxmas muomansio 2500 M” .
[lonuroH TBEPIBIX OBITOBBIX OTXOMOB T. Momkap-Ombl mpencTaBiser
CO0OM «CIIOGHBIH MUPOT» BBICOTOM 15 M W3 dYepeayloNMXCS IUIaCTOB
MycCOpa, pa3leIeHHbIX TOHKMMH MPOCIOMKaMU 3eMIIM. ExKeronHo BbicOoTa
MOJIUTOHA YBEIMYUBAETCS MPUMEPHO HA OJMH METP.
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Puc. 22. ITonuron TBepabIX OBITOBBIX OTXOJIOB
Ob6osnauenus: a, 0, B — epBasi, BTOpasi ¥ TPEThsl OUepean CKIaUpoBaHust; 1 — 3eneHas
30Ha, 2 — ceTyaTslii 3a00p, 4 — OKOHYATENbHBII M MPOMEKYTOUHBIH M30IUPYIOIIUE CIOU
TPYHTa, 5 — OTXOABI, 6 — MauThl EKTPOOCBEILEHNs, 7 — IUIOTUHA, 8§ — MOAbE3AHAs A0POra,
9 — BpemeHHas gopora, 10 — xo3siicTBeHHbIH 1BOp, 11 — HaropHas kaHaBa, 12 — HacocHast
craHmws, 13 — yqacTok

OmHuM W3 CIOCOOOB — YTWIM3AllMM  OTXOIOB  SIBJISIETCS  HX
KOMITOCTUpOBaHKE. [Ipn KOMIIOCTHPOBAHUH OTXOIOB B OPraHMYECKOW Macce
TOBBIIIACTCS COZACPYKAHUE IUTATENBHBIX BellecTB (aszora, ¢ocdopa) B
YCBOSIEMOH pacTeHusiMU (hopMe, 00e3BpEXMBAETCSI TATOreHHass MUKpoguIopa,
YMEHBIIACTCA KOJIMYCCTBO LICJUIFOJIO3bI U IICKTHUHOBLIX BCIICCTB, y,HO6pCHI/I$1
CTAHOBSATCA CbIITYYUMU, YTO O6J'ICF 4acT UX BHECCCHUC B IIOYBY.

Crnenyroumii crmocod yTHIM3AlMUd OTXOJOB — CXKHIAHHUE — HENb3s
cuuTath 1enecoobpasHpiM. OJHAKO TaKoi CMoco0 NPOMCXOAWUT Ha
MYCOPOCKUTATEIbHBIX CTAHIMSIX (3aBO/IaX), KOTOPBIE UMEIOT TapOBbIC WIIH
BO}IOFpefIHI:Ie KOTJIbI CO CII€NHaJIbHBIMU TOIIKAMMU. TeMHepaTypa B TOIIKE
nomwkHa ObiTh He MeHee 1000°C, yToOBI Cropenu BCE JTYPHONAXHYIIUE
npumecu. OHAKO HM3-3a JTMOKCHMHOBOW OMACHOCTH OBUIHM 3aKPHITHI MHOTHE
MycopockuraTenbHble 3aBosibl B CLUA, Hunepnannax u Apyrux crpaHax.

[penBapuTenbHas COPTUPOBKA Mycopa MO3BOJISIET OYUCTUTH BBIOPOCHI
B aTMoc(epy OT MHOTMX BpPEAHBIX BeUIECTB. Tak, MpH IPOU3BOJCTBE
OyMaru WM KapToHa M3 MaKyjiIaTypbl BBIOPOCHI B aTMOC(EPY CHIKAIOTCS
Ha 85%, 3arpssHenue Boabl — 10 40%. Ilomywats amoMuHU #3
HOPUPOJHOTO CBIPbSi — OOKCHUTOB JIOpOXE, 4YeM H3BJEKaTb €ro us3
HCIIOJIb30BAHHBIX KOHCCPBHBIX 6aHOK.

Haubonee pacnpocTpaHeHHBIMU Memoodamu nepepadomKy moKCUUHbIX
NPOMBIUUIEHHBIX OMX0008 SIBISIOTCSL:
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v/ copTUpoBKa (U1 YETO UCIONL3YIOTCA TPOXOUYEHHE, THAPABIMYECKas
Kaaccu(UKaI¥s U BO3yIIHAS cemapariys);

v/ yMEHBIIEHHE Pa3MeEPOB KyCKOB, 4acTull (IIOMOJI, APOOIIEHHUE);

v’ yBennveHue pa3mepoB YACTHII (BBICOKOTEMITEpATYpHAs
arjioMepanus, OpuKeTHpoBaHue, TaOJICTUPOBAHNE, TPAHYIIMPOBAHNUC);

v’ Tepmuveckas o0paboTKa;

v CMellIeHHE;

v’ oborarienue (¢proranus, oTcaaKa, MAarHUTHAS M/WIIM dJIEKTPUYECKas
ceraparusi);

v BbllleIaunBaHKe (IKCTParupoBaHUeE);

v/ pacTBOpEHHUE;

v/ KpUCTaIM3alys U T.JI.

I'naBHBIM HaIlpaBJICHUEM B YCTPAaHCHUU WJIM CHUIKXCHUHN BPEAHOI'O0 BO3
JICICTBUS Ha OKPYKAIOIIYIO CPEy TOKCUYHBIX OTXOJI0B IIPOMBIIUIEHHOCTH
SABJIACTCA HUX IMOBTOPHOC HMCIIOJIB30BAHHME B MPOMU3BOACTBCHHBLIX IUKJIIAX.
Tem He MCHEEC, AJId HeﬁTpaHH?:aHHH TaKUX OTXOHAOB 4YAaCTO YCTpauBarOT
CTIeIHATbHBIE COOPYIKEHHS.

Ilonmurons: MMPOMBIIIUVICHHBIX OTXOAOB YCTPaMBAIOT [ABYX BHWJOB: JIA
00€3BpEeXKMBAHUSA OJHOTO BHIA OTXOJOB TONBKO 3aXOPOHEHHEM WIIH
XMMHUYECKUM CIOCcOo0OM, a TaKKe KOMIUIEKCHbIe. Bo BTOpOM ciydae
TEPPUTOPHIO TOJMTOHA PA3AEHAIOT HA 30HBI MPHEMa W 3aXOPOHEHUS
TBCPALIX HECTrOpac€MbIX OTXOJAO0B; IIpUE€Ma W 3aXOPOHCHUA KUAKUX
XHUMHUYCCKHUX OTXOAOB MW OCAIAKOB CTOYHBIX BOJ, HC IIOMICKAIIHUX
yTUjin3anuu, 3aXOPOHCHHUA OCO6O BPCOHBIX OTXOO0B, OIrHEBOI'O
YHUUTOKCHHA I'OPHOYNX OTXOI0B.

Ha monuron IMPOMBITIJICHHBIX OTXOOOB T. IZOHIKap-OHI;I MIPpUHUMAIOTCA
MIPOMBITINIEHHBIE OTXOJBI 3-4 Kilacca OMacHOCTH (IIUIaMbl, COJIEpIKAIINE
CONM TSDKEJBIX META/UIOB, KHCIIOTHI, INETOYH W T.1.), 0Opasyromuecs B
XO0AC MPOU3BOJACTBA HA IMPOMBIIIIJICHHBIX NPCATIPUATHUAX TOPO/a.

7.1. Onenka 3arpsi3HeHHUs! NOBEPXHOCTHBIX BOJ0EMOB

JA1st OUUCTKH CTOYHBIX BOJI, KOTOpasi HanOolee yCHelHo MPOXOANT B
a’pOOHBIX YCIOBUSX HEOOXOOUMO HAJMYWE KHCIOPOAa Uil OKHCICHUS
OpPTaHWYECKOI'0 BEIECTBa, BXOSIIEro B COCTAaB 3arpsA3HEHUN CTOYHBIX
BoJl. M3pacxomoBaHHbIH Ha 5TO KUCIOPO MOMOIHIETCS TJIAaBHBIM 00pa3oM
3a CYeT PacTBOPEHHUS ero U3 aTMoc(hepHOro Bo3ayxa.

Takum o00pa3oM, B KaHAIM3aHMOHHBIX OYHCTHBIX COOPYKEHHSIX,
KOTOpbIE€ CIIy)KaT s MHHEepalIu3allil OpraHMYECKUX 3arps3HEHMI,
BXOJSIIMX B COCTaB CTOYHBIX BOJ, OJHOBPEMEHHO IPOTEKAIOT JBa
mporiecca: morpediieHre KUCIOpo/ia i €ro pacTBOpEHHE. Y CTAHOBJIEHO, YTO
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MUHEpaIn3ausl OpraHndeckoro BEIIeCTBa, MPOUCXOJAIIas B pe3yibTare
€ro OKHCJIEHHS MPH COAECHCTBUU MUKPOOPTaHU3MOB-MHHEPAIN3aTOPOB UITH
TaK Ha3bIBAEMOI'0 OMOXMMHUYECKOT0 OKUCIICHHs, coBepIuaercs B 1Be (hasbl:
B IepBOi (ha3e OKHCIAIOTCS YIIIEPOJACOJepIKAIe BEIIeCTBa, JArOIINe B
pe3yJIbTaTe YIVIEKUCIOTY U BOJY, BO BTOPOM — a30TCOAEpXKALIME BELIECTBA
CHayJaja 0 HUTPUTOB, a 3aTeM JI0 HUTPATOB.

IIpu npoctaTouHOM CcOAEpP)KAHMM KHCIOPOAA CKOPOCTh OKHCIIEHUS B
nepBoii (yrmepomucroit) ¢asze NOAYMHSIETCS, KaKk 93TO YCTAaHOBJIEHO,
ONPEJECIIEHHOMY  3aKOHY  CKOPOCTb  OKHCIEHMS, WIH  CKOPOCTb
noTpeOsIeHNs, KHUCIOpOJa MpH HEM3MEHHOM TeMIlepaType B KaKIbld
JAaHHBI MOMEHT MpOIOpIMOHAJIbHA Macce OpraHW4ecKOro BEIIEeCTBa,
Haxozsmerocss B Boje. (CrenoBarenbHO, 1O Mepe  OKHCIEHUS
OpPTaHWYECKOIr'0 BEIIEeCTBA, €CIM HET IMOCTYIUIEHHS HOBBIX 3arpsA3HEHUH,
CKOpPOCTb OKHCJIEHHS BCE BPEMS YMEHbBILIAETCS.

DTOT 3aKOH JaeT BO3MOXKHOCTb BBIBECTHM YpaBHEHHS MOTPEOSICHHS
kucnopona. Ecimm  oboznaumte uwepes L, comepkaHwe Kuciiopona,
HEOOXOJMMOT0 JJIsl OKHCJIEHHSI BCEro OpPraHHYecKOro BEIIecTBa,
HMEIOLIErocs B Hadalle IIpouecca, M 4depes X, ColepkKaHue KHUCIOpOoJa,
MoTpeOJICHHOTO0 3a BpeMs t, TO colepkanue Kuciaopoaa L, Tpedyemoro s
OKHMCJIEHHMsS] OCTaBIIMXCS II0 MCTEYEHMM BpPEMEHHM t OpraHMYecKUX
3arpsi3HeHH, OyaeT:

Li-Ly- X,
YkazaHHBII 3aKOH MOKET OBITh BBIPa)KEH PaBEHCTBOM
dx
-= _kl,(La - X )’
dt
rre k';y — xo3pQUIMEHT NPONOPIHOHATBFHOCTH, WM KOHCTaHTa

CKOPOCTH MOTPEOJICHHS KUCIOpOa.
WnTerpupys 310 paBeHCTBO, MOTYUUM:

~In(L, —x,)=kit+C
Tak kak rpu t=0 3Ha4eHne X; Takke paBHo 0, momxydaem:
C=-InL,.

[TosToMy ln(La —-X, ) =InL, —k.

Jus  mepexoma K JECATHYHBIM  Jjiorapud)MaM  BBOJMM  HOBBIH
K03 pULIMEHT TPOIOPIIHOHATLHOCTH:

k, =k/lge=0,43k

OcBoboxxaaeMcs OT JIorapu(MOB H B pe3ylibTaTe MojydaeM ypaBHEHHS
mpolecca MOTPEeONIeHNsT KUCIopoaa TMpH OHOXUMHYECKOM OKHCIICHUU
OpraHWYecKOro BelecTBa:
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L=L,-x,=L,-107";
x, =L, —L =L,(1-10"").

t a

OKHCIIEHNE OPTaHMYECKUX 3arpsA3HEHMM, CONEPKAUMXCA B CMECH
6I)ITOBI)IX nu HpOI/I3BOI[CTBeHHBIX CTOYHBIX BO/, HpOI/ICXOHI/IT 110 60.]166
CIOKHOW 3aBUCHMOCTH. B0 MHOIHX Ciy4asx XOJ OHOXHMHYECKOrO

NOTpeOJIeHHs KUCIOPO/a OMMUCHIBAETCS OMMOJIEKYIISIPHBIM YpaBHEHUEM:

k(L)
dt
KoncranTta ckopocTtu okucieHnus B 3ToM ciydae paBaa 0,00006.
3nauenne k; — KOHCTAaHTBI CKOPOCTH OHMOXMMHYECKOTO MOTPeOICHHS
KHACIOpOoJa — 3aBUCHT OT TeMmiepaTypbl T, yBenuuuBaschb C ee

IIOBBIIIICHHU EM.

SMHI/IpI/I‘IeCKI/IM nyTeM Haﬁ[[eHO, YTO HU3MCEHCHHUEC KOHCTAaHThBI B
3aBUCUMOCTH OT H3MCHCHHA TEMIICPATYPBI MOKET 6])ITL BBIPAXXCHO
(hopmyoii:

— . L-T,

rae ki(T2) u ki(T,) — 3HaueHus koncrantel k npu Temneparypax Tiu Th.

DTO COOTHONIEHNE CIPABEUINBO st Temrepatyp ot 10 1o 30 °C.

Omnpenenenrie MoTpeOJIeHUs] KHCIOpOAa B J1a0OPaTOPHBIX YCIOBHUSX
00bIuHO Tpou3BoAT Tpu Temmepatype 20 °C, mostomy dopmyna s
MPAaKTUYECKUX eel MpuodpeTaeT BUI:

ki) = i) - 1LOATTC

T) 20°¢)

JIist cMecH CTOYHBIX M peuHbIX Box KoHcTaHTa k(20 °C) pana 0,1; ans
CTOYHOI KHUJIKOCTU B MPOLECCEC OYUCTKU €€ 3HAUYCHHUC 6I)IBaeT pa3siinuHbIM
B 3aBUCUMOCTH OT CBOMCTB >XMJKOCTU. Tak, HalpuMep, JJIsl CTOYHBIX BOJ
MOCKOBCKOH KaHanuzanuu BennunHa ki(T;) komebnercss B pasHble
nepuobl Tona B npenenax 0,08-0,25, yro ykassiBaeT Ha pa3HooOpasue u
HEMOCTOsHCTBO OPTaHUYECKHX BEIECTB, COAEPIKAIIUXCS B CTOKAX.

HavanpHast motpeObHOCT, B Kuciopone L, yBennumBaercs C
MOBBIICHUEM TEMIIEPATYPHI U YMCHLIIACTCA C €€ IIOHUIKCHUEM.

ITo OMITMPUYCCKUM JAHHBIM COOTHOLICHUC 3TO MOXKET 6I)ITI) BBIPaXXCHO
(dhopmyoii:

Ly = Lo o) (0,027 +0,6),
rze Lo(T) 1 Lo(20 °C) — motpebrocts B kuciaopozae mpu T u 20 °C.

Beruucnennas mo ¢opmyine ocraromascs HOTPeOHOCTh B KUCIOPOZE
yepe3 KaxAble CYTKM, BBIpaXXEHHAsT B IIPOLICHTaX OT HAayaJIbHOU

20°
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norpebHocTH B KHcaopoxe mpu Temmeparype 20 °C u mpum k=0,1,
npeacTaBieHa B Tabmume 19.

Tabnuna 19 — [ToTpeGHOCTH OPraHUYecKoOro BemecTsa B kucjaopoae L, %
yepe3 t CyTOK MocjIe Ha4Yaj1a npouecca 0HOXHMUYECKOI0 OKHUC/IeHHS

t ] L | t | Lo | €| Lo | €] L | t ] L | t | L
1 [794 |6 |251 |11 | 7,94 |16 |251 |21 |0,79 |26 |025
2 63,1 |7 |199 |12 | 631 |17 | 1,99 |22 0,63 |27 |02
3 |50,1 |8 |158 |13 |501 |18 | 1,58 |23 |05 |28 |0,16
4 398 |9 | 12,6 |14 | 3,98 |19 |1,26 |24 |04 |29 |0,13
5 | 31,6 |10 |10 |15 |3,06 |20 |1 25 1032 |30 |01

Bpewmsi, TpeOyemoe aisi CHUKEHUS! MOTpedsieHus] Kuciaopoaa oT L, 1o
L, coryiacHo hopmyuie:

(=Ll
kl’ Lt

U3 3101 popMynBsl BUAHO, YTO JTOCTUTHYThH TOJHOTO OKHCIICHUS BCETO
OpPraHMYEecKOro BelIecTBA, MPH KOTOpoM L, ObUI0 OBl paBHBEIM HYJIIO,
TEOPETUYECKH HEBO3MOXKHO, TaK KaK TpedyeMoe AJISl STOro BpeMs TOJDKHO
OBITH PaBHO OECKOHEYHOCTH.

OTOoMy ke 3aKOHY MOJYHUHSAETCS MPOLECC PacTBOPEHHs KHUCIOpona B
Bozie. Kucnopos, kak v BCSIKUM JpYyroil ras, MO>KeT pacTBOPSTHCA B BOJIE
JIMIIb 10 OHPEAENIEHHOr0, HACHIIAIONIEro BOLy o0bema. DTOT 00beM
3aBHCHT OT TeMIIepaTypbl MU JaBJIEHUSA: YeM TeMIlepaTypa BbIIIE, TeM
pacTBOpUMOCTb  KHclopoga MeHbine. B Tabmune 20 npuBeneHa
PacTBOPUMOCTb KHCJIOPOJA BO31yXa B YMCTOM M 3arpsi3HEHHON BOJE IpHU
JIeTHe! U 3UMHeN TemrepaType U JaBieHuu Bo3ayxa 0,1 Mlla.

Ta6muna 20 — OcHOBHBIE XMUMHYECKHE IT0KA3aTeJIH BOALI BOAOEMa

Crenennb PacTBopeHHbIit BIIKs, Oxkmucase- | B3peneHHble
3arpsi3HCHUA KHCJIOPOJ, MI/JI MI/J MOCTb, BelleCTBA,
JIETOM 3UMOH MI/J MI/J
Ot 9 13-14 0,5-1 1 1-3
qrcTas
Uucras 8 11-12 1,1-1,9 2 4-10
Yeperiro 6-7 9-10 22,9 3 11-19
3arps;3HEHHAS
3arpsi3sHeHHas 4-5 4-5 3-3,9 4 20-50
I'psizHas 2-3 0,5 4-10 5-15 51-100
Ovietrh 0 0 >10 >15 > 100
Tps3HAS
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VYkazaHHasE 3aBHCUMOCTb CYIIECTBYET MpPH PACTBOPEHHH KHCIOpOJa,
HaxXomsIIerocs B BO3AyXe  MMOJ  MapuUanbHBIM  JIaBIICHHEM,
COOTBETCTBYIOIIIMM €0 COZIEPKaHHI0. PAaCTBOPUMOCTD YHCTOT'0 KUCIOPOAA,
Haxomsuierocs moj Oonee BBHICOKAM JaBieHUEeM, OyneT Bbimie. Takoe
sBJICHWE HaOI0AaeTCs, KaK U3BECTHO, NpU (OTOCHHTE3E, KOrJa 3eleHOe
BEIIECTBO pacTeHui, pasnmaras Ha cBery CO,, moriomaer yriepon u
BBIJIESIET YUCTBIN KUCIIOPO/I.

CKOpoCTh pacTBOpEHHsI KHCIOpOJa, COTJIACHO YKa3aHHOMY BBILIE
3aKOHY, B KKl JaHHBII MOMEHT OOpaTHO MPOMOPLIHOHATBHA CTEIEHH
HACBIIIEHHOCTH BOJBI KHCJIOPOAOM WIIM TPSMO TMPONOPHHOHAJIbHA €ro
HEIOHACHINICHHOCTH (Hedunuty). DTO OTHOCUTCH, KOHEYHO, JIMIIb K
MOBEPXHOCTH COMPUKOCHOBEHHUSI BOJBI C KuciopogoM (auddy3noHHOMY
cioto). JInst Toro 4ToOBl 3Ta CKOPOCTh PACTBOPEHHUS] OTHOCHIIACH KO BCE
Macce BOJbI, HEOOXOAMMO WHTEHCHUBHOE ee mepememnBanue. Jlepuuut
KHCJIOpOJa MOXeET OBITh BBIpaKEH B aOCONIOTHBIX 3HAYEHHsX (B MI/J), a
TaKK€ B OTHOCHTEIBHBIX BEIMYMHAX (B TPOIEHTAX WU B JOJNSIX OT
MoJiHOTO AeduimTa).

Eciin  o0o3nauuth uepes D, HavanbHBIA AeUIUT KUCIOPOIA,
BBIPKCHHBIN B JIOJIAX OT NOJHOro jaeduimmra, a udepes D, — medunur
KHCJIOpOJa B BOZAE MO MPOIIECTBUU BpeMEHH t, TO MPOIEcC PacTBOPEHHS
MOJKET OBbITh BBIPQ)KEH YPaBHCHUEM:

D, =D, 107",

rae k, — KOHCTaHTa CKOPOCTH PacTBOPEHHS KHCIOpPOJa, 3aBHCAIIAS OT
MPHUPOABI Taza, TEMIIEPATyPBl CPEAbl, COCTOSHUSI TIOBEPXHOCTH W YCIIOBHH
nepeMelnBannsl BO3[yXa C BOJNOW. 3HaueHHE KOHCTAHTHI K;, Kak H
3Ha4YeHue k; CHJIBLHO KOJEeOJIeTCs: B CPEJHEM OHO MOKET OBITh MPHHSTO
pasueM 0,2 ipu Temnepatype Boas 20 °C.

C TmToBBIIEHHMEM TeMIepaTypbl KOHCTaHTa CKOPOCTH PacCTBOPEHHS
Kucnopona nosbimaercs. OgHaKo, BBUAY HE3HAUYUTEIBHOTO HM3MCEHCHHS
9TOM CKOPOCTH, MPAaKTUYECKH MPH pacyueTrax pacTBOPEHHs KHUCIOpOoAa
MOMPABKY Ha TEMIEPaTypPy MOXKHO HE YUUTHIBATh.

PEIIUTE 3AJJAUYH

3aoaua 1. B pexy A y mnocenka B cOpacbiBaloTCs CTOYHBIC BOJBI C
pacxozom pekn 34,6 M°/c, pacxo CTOUHOM BOjbl — 0,5 M/, IIMPHHA PeKH
58 M, cpemusisi miryouna 1,5 M, ckopocTh motoka peku — 0,4M/c yKIIOH
pycna 0,0013, koaddunuent u3swimcrocty 1,3. Haiftu paccrosHue, Ha
KOTOpOM MaKCHuMaJIbHas KOHICHTpalusd 3arpsA3HAOIInX BCIIICCTB
cocraBuia 10% oT HauanbHOM KOHIIEHTpAIlMU CTOKOB. Bosia peku 10 aToro
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3arpsI3HSIONIME  BEIIECTBA HE cojepxkana. Halth MakcuMalnbHYIO
KOHIIEHTpauio Ha pacctossHuM 100 M OT MecTa cOpoca CTOYHBIX BOJI.

3adaua 2. B paBuuHHYI0 peky A 60 M/c, cOPACHIBAETCS CTOYHYIO BOTY
C MPEANPUATHSI COACPKAIIYI0 KaJIMUl., KOHIeHTpalust kajamus 0,18 mr/i,
pacxoz Bozsl ¢ 0,7 M’/c, Tiy6uHa 1,7 M, ckopocTh Teuenust peku 0,4 m/c,
KO3(UIIMEHT HM3BUIMCTOCTH 1,3, BBITYCK OeperoBoi, Boja a0 cOpoca
CTOYHOM BOMBI KaaMus He conepkana. Haiitu paccrostaue Ha kotopom C
nocturset [1JIK B MakcrManbHO 3arpsi3HEHHOMN CTpye MOTOKa.

3aoaua 3. B pexy A y mnocenka B cOpacbiBaloTCs CTOYHBIC BOJBI C
pacxozom pekn 34,6 M°/c, pacxo CTOUHOM Bojbl — 0,5 M/, IIMPHHA ek
58 M, cpenmnss rinyouHa 1,5 M, ckopocTh moroka peku — 0,4 M/C yKIIOH
pycina 0,0013, koaddurment uzpuiucroctu 1,3. M3BECTHO, YTO BBIMYCK —
OeperoBoii, CKOPOCTh BBIX0J/Ia CTOYHBIX BOJI paBHA CKOPOCTH TCUCHUS PEKHU.
OnpeaenuTs KOHIIEHTPALNIO B MAKCUMAJIbHON CTpYye IMOTOKa M PacCTOSHUE
10 ctBopa 10 80% mnepeMennBaHusl.

3aoaua 4. Jloxkaxwure, uto s OBITOBBIX crouHbIX BoA, BIIKs=70% ot
BIIK ;om., TPH KOHCTAHTE CKOPOCTH OMOXUMHUUECKOTO OKUCIIeHns=0), | cnyl.

3aoaua 5. PaccuuTaiiTe KOHCTAaHTY CKOPOCTH OKHCJIIEHHS, €CIU
AKCIEPUMEHTAIBHO JToka3aHo, YTO BIIK .y, ¢ TouHoCTRIO 1% HabmogaeTcs
Ha 13 cyr unkybanuu. Kakyto nomto ot BIIK,. cocraBmser BIIKs. ITycTh
BIIK, o cUMTaeTCs TMONHBIM, €CIH OKUCIEHHE Ipou3onuio Ha 99% ot
TEOPETUYECKOTO.

3aoaua 6. B nyHKTe A Pacrolio)KeHHOM BBEpX IMOT TEUEHHIO PEKU B
pEeKy Tpou3BeJeH cOpOC CTOYHBIX BOJ, COMAEPXKAIIMX OpPraHUYEeCKUe
BellecTBa, B pe3ynbTara yero BIIK B peunoii Boge coctaBuino 5 mMrO,/m.
MOXHO JM HCIONB30BaTh PEYHYI0 BOAY KaK HCTOYHHMK IHTHEBOTO
BoslocHaOXeHus1. B myHkTe B HIKE 1O TEUEHUIO PEKM HAa PacCTOSHUH
244 xm, eciu  ckopocTh TedeHus peku 0,2 M/cek, 3HAUCHUE
BITKs=3,0 mrO,/m, k'=0,04 cyr’.

3aoaua 7. B npobe npupoHON BOJBI ObUTH OMPEACICHBI CIACIYIONINE
nokazatenu: XIIK=33 mrO,/a1. C,,=9,8 mr/n, B 3arpssnenns komOuHaTa
MO OOOTAIeHHIO Py IBETHBIX METAIOB COpachIBAeT CTOYHBIE BOJBI C
annonamu CIIAB, B pesynbraTe B Boje ObUIM OOHapYKEHO BEIECTBO —
C,H,5SO;3Na B xonnentpanmu 10 mr/n. EcTh Jin cMBICT HCKaTh elie
BUHOBHHKOB 3arpsi3HEHUsI OKPYXKArOIei cpe/p?

3adaua 8. Haiitm cpenHioro craHgapTHylo ¢opMmy 0€330JHOTO
BemectBa U yaenbHoe XIIK wna, ecan aHamm3oM MO METOY CKUTAHUS
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MpoObI Mila OBLIO HAMNJICHO, YTO BelecTBO cocTouT Ha 49% u3 C, Ha 8% u3
H, na 10% n3 N u Ha 33% u3 O.

3adaua 9. AHamu3oM HaAWIEHO, YTO CTOYHAsS BOAA Pa3IUYHBIX
KOJIJIEKTOPOB UMEET ClIeAylolue nokasarenu (tabm. 21). Onpenenure, s
KaKnX BUJ0OB CTOYHBIX BOJ] XapaKTCPHLI ITPUBEICHHBIC ITOKA3aTCIIN.

Tab6muma 21 — Pe3yJbTaThl aHAJIN3a CTOYHBIX BOJI

Homep ko/uiekropa | KoauvectBo B3Bemennbix Bemects | BIIKs | XIIK

1 180 165 1350
2 200 250 200
3 50 0 550

7.2. MeToabl pacueTa HOPMATHBOB 00pa30BaHUs 0TX0/10B
(mo A.II. XaycroBy, 2006)

Jyis  pacuera HOPMAaTHBOB O0pA30BaHUS OTXOJOB HCIIOJIb3YIOTCS
pa3IUYHbIC METOJBI ¥, COOTBETCTBEHHO, Pa3HbIC SIUHUIBI UX M3MEPCHHUSI.
B cooTBerctBHM C TEXHOJOTMYECKHMMH OCOOCHHOCTSIMH ITPOM3BOJICTBA
HOPMAaTUBBI 00pa30BaHMs OTXOJOB OIPEHACISIOTCS B EIWHUIAX MAacChl
(oObema) MO0 B MPOLEHTaX OT KOJUYECTBA WCIOJIb3YEMOTO ChIPhS,
MaTepuasoB, WA OT KOJMYECTBA MTPOU3BOJAUMOM MPOYKIIUH.

HopmaTtuBel 00pa3oBaHMsS OTXOIOB, OICHUBAEMbIe B IPOICHTAX,
OIIPENENSIOTCS 110 TEM BHJIAM OTXOJOB, KOTOPhIE UMEIOT T€ K€ (U3UKO-
XMMHYECKUE CBOWCTBA, YTO U MEPBUYHOE Chiphe. HopMmaTHBBI 00pa3oBaHus
OTXOJI0OB C W3MEHCHHBIMH TI0 CPaBHEHHIO C TEPBUYHBIM CBIPhEM
XapaKTePUCTUKAMU TPEIIOYTUTEIBHO TMPEACTABIATh B CICIYIOIIUX
SIMHULIAX U3MEPEHHUS: KI/T, Kr/M3, M /TBIC. M° M T.JL.

[Ipu ompeneneHuu HOPMATHUBOB O0OpPa30BaHUS OTXOJOB NMPHUMEHSIOTCS
METOJ] pacuera Mo MaTepHaIbHO-CHIPhEBOMY OallaHCy U METOJI pacuera o
YIIEIBHBIM OTPACIeBBIM HOPMAaTHBaM 00pa30BaHUS OTXOOB.

OtpacieBble  HOPMATHUBBI 00pa30BaHUS OTXOJOB pPa3padaThIBAIOTCS
MyTeM YCPEIHCHUS UHIUBUYaIbHBIX 3HAUCHUH HOPMATHBOB 00pa30BaHUS
OTXOJIOB JIJIsi OpraHW3allMii OTpaciii M TOCPEIACTBOM pacyera CPEeaHUX
YIENbHBIX IOKa3aTelied Ha OCHOBE aHAM3a OTYETHOW HMH(OpMAIUU 3a
OIIPENICIICHHBIM TIEPUOJI; BBIJCICHUS BaXKHEHIINX, HOPMOOOPA3yHOIIUX
(akTOpOB ¥ ONpEICIICHUS WX BIIMSHUS Ha 3HAYCHWE HOPMATHMBOB Ha
IJIAHUPYEMBIN IIEPUOLL.

Pacuemno-ananumuueckuii.  mMemoo TPUMEHSETCS TPU  HAIUYUH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON  JIOKYMEHTAIUU  (TEXHOJOTHYECKUX
KapT, PEENTyp, PEriaMeHTOB, pabo4YMX 4YepTeKel) Ha MPOU3BOJICTBO
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MPOAYKIIMK, TpPU KOTOPOM 00pasyroTcs orxoabl. Ha ocHoBe Takoi
JOKYMEHTAIlMH B COOTBETCTBHU C YCTaHOBJIEHHBIMH HOpPMaMH pacxoja
CBIpbs (MaTepUaloB) pacCUUTHIBACTCS HOPMAaTHUB OOPa30BaHHS OTXOAOB
(Hp) xak pasHOCTb MEXKAy HOPMOH pacxoia ChIpbs (MaTepuajioB) Ha
SIMHUILY TMPOAYKIMH W YUCTHIM (TOJIE3HBIM) HX PACXOAOM C YYETOM
Hen30eKHBIX 0€3BO3BPATHBIX IOTEPH CHIPHSL.

Pacuer ocymiectBnsiercst o popmyie:

H,=N-P-H,k,

rne N — HopMa pacxosia chlpbs (MaTepUalioB) HA €UHUILY TPOLYKIUH, T;
P— pacxom ceipbs (MarepuasioB), HEOOXOMUMOrO JUIsi OCYIIECTBICHHS
MTPOU3BOJICTBEHHOTO Tiporiecca (padothe), T; H, — Hen3OexxHbIe OE3BO3BpATHEIC
MOTEPH CHIPbS (MATEPHAJIOB) B MPOIIECCE MPOU3BOJICTBA, T.

Hopmatus o0pa3zoBaHusi OTXOJ0B omnpezessiercs mo Gpopmyie:

Hy=N(1-K,)-P,

rie K, =H/N - xoodpdunueHT HEU30eKHBIX MOTEPh  CHIPHA
(MaTepuaios).

HopmaTue o0pa3oBaHus OTXOJ0B B MPOIEHTaX WM Kak Kod(pduimeHt
BBIXOJ1a BTOPUYHOTO Chipbs (Hy') onpenensercs mo gpopmysie:

H,=(1-K,, —K,)-100%,

rae Ky — KOd(pQHUIHMEHT HMCHOoNb30BaHUS CHIPhS (MaTepHaloB) MpH
npousBojcTBe Npoaykuuu (K., = P/N).

[To ¢popmynam onpenenstoTcss HOPMATUBBI 00pa30BaHUsI KaKJOro BUA
OTXOJIOB.

CpenneB3BenieHHbIE (ITPYNIIOBbIE) HOPMATHBBI 0Opa3oBaHUSI OTXOAOB
Ha EIMHUIYy BAJOBOH NPOM3BOAWMON MPOAYKIHMH OMNPEACISAIOTCS IO
dhopmyse:

H(; :[ZNiqi _ZPz +H”ij.qi/271qi’
i=1 i=1

rae ¢; — 00beM MPOU3BOAMMON MPOMYKIHH JaHHOTO BHJA; 1 — MHJIEKC
BUJIa TPOU3BOAMMON mponykuuu (i=1, 2, ... n).

OKrcnepumenmanvHulli. Memoo TIPUMEHSIETCS Uil TEXHOIOTHYECKUX
MpPOLECCOB, JOMYCKAIOWIMUX ONPEACNICHHbIA  JMana3oH MW3MEHEHUH
COCTaBHBIX DJIEMEHTOB CBHIPbs (B JIMNTEHHOM MPOU3BOACTBE, XMMHUYECKOM,
MUIIEBOH, MUKPOOHOIOTHYECKOH U JPYrHX OTPACIAX MPOMBIIUIEHHOCTH),
a TakkKe Npu OONBIIOW TPYJOEMKOCTH aHAIUTHYECKHX pacueroB. Meron
3aKIIovaeTcss B OIpeleieHMH HOPMAaTHBOB 00pa30BaHUS OTXOJOB Ha
OCHOBE ITPOBEJICHHUS OIIBITHBIX U3MEPEHHUM B IPOU3BOACTBEHHBIX YCIOBUSIX.
[lepBOHaYaNBPHO Ha OCHOBE CTATHCTHYECKONH 00paOOTKH M3MEPEHU MacChl
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MOJIE3HOTO  MPOAYKTa, MOAY4aeMOro W3 CIWHUIBI MacChl  CBIPHA
(MaTepuanoB), ompenensercd IOKa3aTellb, XapaKTepU3YIOUMHA JIOII0
MOJIE3HOTO MPOIYKTa B eAnHuUIe chIpbs (B %) (C,,). Ucxons nu3 3HaueHHs
9TOTO MOKa3aTelsl U JAHHBIX O Macce M3BJICUEHHOTO M3 CHIPbS IOJIE3HOTO
nponykra (M,,) ompenensercsi macca obOpasoBaHusi orxoioB (Vi) 1o
dhopmyse:

Vo=M,,(100-C)/C.

HopmaTue oOpa3oBaHus OTXOAa Ha CIWHMIYY POU3BEICHHOM
nponykuuu (H"o) paccuuteiBaercs mo gopmye:

H g =V / an.v

rae Qup. — KOJMYECTBO MPOAYKIUM, HpPH IPOM3BOJICTBE KOTOPOM
00pasyercst OTXO/I.

JAns  w3genuif, HaxXOASIIMXCS B CTaJWM OCBOCHHS, HOPMATHBEI
00pa3oBaHUsl OTXOJOB ONPEACISIOTCS SKCIEPUMEHTANBHBIM IIyTEM Ha
OCHOBE H3MEpEHHsI MacChl OTXOJOB TMpH MPOHM3BOACTBE Hamboiee
TUIIUYHBIX BUJIOB MPOAYKIMHU M ONpeesieHHs] CPEIHUX 110 TaHHOMY BUAY
HPOIYKLUHU [TOKa3aTenei.

Pacuer mno ¢aktuueckum oObemMam 00pa3oBaHHsI OTXOJOB JUIS
BCIIOMOTATENbHBIX M PEMOHTHBIX  paboT  TONYy4YMd  Ha3BaHUE
CTaTUCTHUYECKMM Meroh. Merox INpuUMEHseTcs sl ONPEIECIICHUS
HOPMATHUBOB 00pa30BaHUs OTXOJI0B Ha OCHOBE CTATHUCTHUYECKON 00pabOTKH
nHpopMaruu 3a 0a30BbI (TPEXJICTHUH) TIEPUOJ C TMOCIEAYIOIEH
KOPPEKTUPOBKOW  JaHHBIX B  COOTBETCTBUM C  IJIAHUPYEMBIMH
OpraHU3aIMOHHO-TEXHHYECKUMHU MEPONPHUATHIMU, PETYCMATPHUBAIOIIIMH
CHIDKEHHE MaTepHalOEMKOCTH MPOU3BOTUMOMN POIYKIIUH.

Hopmartusel obpasoBanust orxomoB (H") cratmctuueckum Meromom
OIIPENENSIOTCS 110 (hopMyJIe:

H"=V  /NK,.

rae H" — macca orxomoB, T; N, — KOJIM4YeCcTBO HU3JeNUi (MaTepHasos),
MpH SKCIUTyaTallil KOTOPBIX 00pa3yrorcs orxonsl; K, — koadduiment
nepeBojja eIUHHUIBI M3MEPEHUS] KONMYecTBa H3/eNui (MaTepualoB) B
EIMHUILY MaccChl.

Koadpdpuument K,, npumensercs, eciin aMOPTU3UPOBAHHAS MPOAYKIIHS
(u3menue) MCYHUCIAETCS HE B €AMHUIAX MAacchl, a B €IMHMIAX TUIOLIA]H,
o0bema u T.JI.

Ha mpow3BoacTBax ¢ HEYCTOMYMBBIMH PErjaMEHTaMH TEXHOJIOTHYECKHX
MPOLIECCOB, T7I€ HOPMAaTWUBBI O0Opa30BaHWSI OTXOJOB HEMOCPEICTBEHHO HE
CBS3aHBI C CAMHUICH MPOW3BOAMMON TPOAYKIUH, OHHU OIMpPEASISIOTCS
CTaTUCTHYECKUM METOJIOM 110 hopmye:
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Hy=V,/0,,

rre H", HOpPMAaTUB 00pa30BaHMsI OTXOJOB Ha  CIUHUILY
nepepadaThiBAEMOro ChIPhS U MaTepuaioB; Vo, — Macca 00pa3oBaHHS
OTXOJIOB 3a paccMaTpuBaeMblii Tiepuoj (B Maccy oOpa3oBaHUs OTXOJOB
BKJIIOYAETCA TOJNBKO TEKyIIMil BBIXOJ o0Tx0moB); Q. — macca
nepepadaThIBAEMOr0 ChIPhS 1 MAaTEPHAaJIOB TIPH MPOM3BOCTBE MPOIYKIINH.

CraTtucTrueckrie AaHHbIe 00padaThIBaIOTCS 3a MOCIEIHHE TPU roja C
MOCHEAYIOUIENH KOPPEKTUPOBKOM YJEIbHBIX MTOKA3aTENEeN Ha NJIaHUPYEMbIN
nepuog B COOTBETCTBMU C TCHACHIUAMU PA3BUTUA TEXHOJIOTUHU U
OpTaHM3aIMY TPOU3BOJICTBEHHOTO TpoIlecca.

PEIIUTE 3AJAUYN
3adaua 1. Tlonb3ysich NaHHBIMH TaOJIHUIBI 22, pacCCYUTANTE C TOMOIIBIO
pacyeTHO-aHAJIUTHUECKOIO METOJa HOPMAaTUBBI 00pa30BaHMUSA OTXOJOB
MPOU3BOJICTBA OTHOCHTENBHO EIMHHUIBI MPOW3BOJAUMON MPOIAYKIUHU TMPH
Pa3IMYHBIX €€ KOJTHYECTBaX.

Tabnuna 22 — Cegennsi 06 00pa30BaHUM 0TXO0I0B MPOM3BOACTBA

HaunmenoBaHue oTxoaa JpeBecHble 0TX0ABI OTx0abl
IacTMAace

HanmenoBanue npoaykuun SlmudaHBIe SlmudaHBIe SlmuJHBIe
KOMILTEKTBI KOMILTEKTBI KOMILTEKTBI

HaumeHoBaHMe CBIPbS, [MunomaTepuanb [MunomaTepuanst ITnactrueckue

MaTepHalioB, eJl. u3Mep. XBOWHBIX TTOPO]I, MSITKOJINCTBEHHBIX MacChl, M°

e TIOpoJI, M

Bcero, N 1,67 1,63 1,54

YucTelit pacxo1 MaTepUAJIOB, 1,0 1,0 1,45

p

Be3Bo3BparHbIe oTepH 0,01 0,01 0,01

(ko3¢ purment noreps), H,

Hopmarussr o6pazoBaHus 0,66 0,62 0,08

OTXOJIOB MPOM3BOCTBA, Hj

[Tnannpyemoe KOIMIeCTBO 26,0 21,0 30

BBITTyCKaeMOH TPOAYKIIHH, (; TBIC. M° ThIC. M° ThIC. M°

3aoaua 2. Tlonb3ysich TaHHBIMH TaOJIUIBI 23, pacCYUTANUTE C TOMOIIBIO
pacyeTHO-aHAJIUTHUECKOIO METOJa HOPMATUBBl O00pa30BaHMUSA OTXOJOB
JOMEHHOTO MPOU3BO/ICTBA OTHOCUTEIBHO €AWHUIIBI UCIIOJIB3YEMOTO CHIPhS
MIPH Pa3IHYHBIX €ro Maccax.
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Tabnuna 23 — Cegennsi 00 06pa3oBaHUM 0TXO/I0B AOMEHHOI'0 POU3BO/ICTBA

HaumenoBanue | HaumenoBanue O6Bbem Koapdpunuent | Koapduuuent
NePBUYHOI0 0TX0/10B NEePBUYHOI0 | MCMOJIL30BaHus | Ge3BO3BpaT-
ChIPb CHIPbS, MPH MePBUYHOI0 HBIX MOTEPH
nepepagoTke cbIpbsl, Ko,
KOTOpPOro
HCIOJIB3YIOTCH
oTX0abl, Q.
Iluxta IInax 2,54 TEIC. T 0,94 0,01
CTalleIUIaBIIbHAS | CTaICIUIaBIBHBIMA
OraeymnopHast OTxop! 296,1 T 0,78 0,02
Macca s OrHEYIIOPOB
MIPOU3BOJICTBA
OrHEYIIOPOB
[onumponmiexn OTx0pB! 340T 0,97 0,01
MOJIUTIPOITHAJIEHA
UCNONBL30BAHUE CHIPbSL NPU NPOU3BOOCTBE YYSYHA
Arnomepat IIlrax JOMEHHOTO 1,72 0,39 0,03
MIPOU3BOJICTBA
XKenesnas pyna 0,074 T 0,38 0,04
MaprasiieBast 0,04 T 0,33 0,09
pyna
H3BecTHSIK 0,037 T 0,41 0,01
Meranueckue 0,028 T 0,42
J00aBKH
Ckpan 0,015t 0,42
00OpOTHEII
Kokc 0,496 T 0,41 0,01

UCNONB308AHUE CbIPbS NPU NPouzsoocmee 1 m aznomepama c cooepaica,

HUem sicenesa

61-64% (no MakcumManbHOMY, MUHUMATILHOMY U CPeOHeMY 00beMam 00pa308ans onxo0o8)

Arnopyna mak 503-256 T 0,82 0,05
MapTEHOBCKOTO
MTPOU3BOJICTBA
Konnenrparms 630-354 1 0,82 0,05
JKEJIC3HOU pyAbL
MaprasiieBast 18-15T 0,82 0,05
pyna
UsBecTHsk 242-204 T 0,85 0,02
Komomnukosast 60 T 0,86 0,01
119013
Oxkanuna 18T 0,87 -
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TECTOBbIE 3A0AHUA ONA CAMOKOHTPOIA

IIpeomem u 3a0auu npomvlIEHHON IKONO2UU

1. B nporiecce pa3BUTHS HPOMBIIIICHHBIX PEIMPUITHI (OPMUPYIOTCHL. ...
1. TeXHOOHOTEIICHO3HI 3. arporeHo3bl
2. yp6abuoreoreHo3b 4. HOOIEHO3BI

2. Paznen, HaydHOE HaIpaBICHUE B DKOJIOTUH, OXBATHIBAOIIIE B3AHMOICHCTBHIEC

MIPOMBIIIJIEHHOCTH C OKPY)KAIOIIEH CPeIoi Ha3bIBAETCSI DKOJIOTHEH.
1. wWHXEeHepHOU 3. coIMabHOM
2. TI00ambHOM 4. TOJUTUYECKOU

3. Iloxxom k OKpyKarolien cpejie, KOTOPhIii OCHOBHOE BHIMAaHHE Y/CISICT PAI[IOHATBHOMY
HCITOIBb30BAHUIO IPUPOBI, HA3BIBACTCH. . .

1. TEXHOLEHTPU3MOM 3. OuoIEeHTpPH3MOM

2. aHTPONOLEHTPHU3MOM 4. SKOIOrM3MOM

4. Yactp 6PIOC(1)CpH, B CyHICCTBCHHOfI CTCIICHU Hpe06pa3OBaHasI YCJIIOBEKOM MMOCPEACTBOM U
OKCITyaTalluu pas3IMdHbIX TEXHUYCCKUX 00BEKTOB HA3bIBACTCA. ..

1. TexHOC(hepoit 3. mmTochepoit
2. Hoochepoi 4. rtuapocdepoit
5. B npou3BOACTBEHHYIO chepy TeXHOCEpbl BXOIHUT. . .
1. anexTposHepreTuka 3. obpa3oBaHue
2. JKWIBIE JoMa 4. BOOpYXEHHE
6. B Henpon3BoACTBEHHYIO chepy TeXHOCHEPHI BXOMHT. ..
1. JM4YHBINA aBTOTPAHCIOPT 3. cBs3b
2. Jerkast IPOMBIILICHHOCTh 4. D3JIEKTpO3IHEpreTHKa
7. T TaBHBIM KOMITOHEHTOM TEXHOT'€HHOM CHCTEMBI SIBIISIETCS 3BEHO.
1. TPOMBIIIIEHHOE 3. KOMMYyHaJbHOE
2. BCIIOMOTAaTEIHLHOE 4. ObITOBOE

OcobeHHOoCmuU MEexXHO102UUECKUX npoueccoeé pas3iniHnvlx ompameﬁ
npomslutieHHocmu

1. K craroHapHBIM UCTOYHHUKAM, HAPYIIAIOIIMM €CTECTBEHHOE COCTOSIHHE aTMOC(hepHOro
BO3/yXa, OTHOCSTCA. ..

1. TpOMBINLIEHHBIE TPEAMPUSITHS 1 3. mOXKaphl U BYJIKAHH3M

T2C 4. xopali 1 JJOKOMOTHBEI

2. aBTOMOOWIIH U CaMOJICTHI

2. K NEepEABUKHBIM UCTOYHHUKAM, HApYyIIarOIIUM €CTECTBEHHOC COCTOSAHUE aTMOC(l)epHOI‘O
BO3yXa, OTHOCATCH. . .

1. aBTOMOOHIH M CaMOJIETHI 3. ToXXapsl ¥ BYJIKaHU3M
2. TIPOMBIIUICHHBIE IPEIIPHATHS 1 4. mBUIBHBIE OypH M DPO3US MTOYB
T2C

3. B cTOYHBIX BOJaX LIEJUTIOI03HO-0YMaKHOI'O KOMIIIEKCA COAEPIKATCSL. ...
1. NWTHUHBI ¥ CMOJHCTEIE 2. He(TenpORYKTHI U CYTb(UIBI
BEIECTBA
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3. TsKeNbIe METAJUIBI U THaHWUIbI 4, OpPraHnv4eCKUC KpaCUuTeiiu U
CIIAB
4. CuHTeTHYeCKHE NOBEPXHOCTHO-AKTUBHBIC BCHICCTBA, He(i)TerOE[yKTLI, OpraHu4eCcKuc
KpaCUuTeJI U OPpTraHUYCCKUEC BEIICCTBA COACPIKATCA B CTOUYHLIX BOAAX Hpe[[HpH}ITHﬁ
OTpaciiu.

1. TeKcTUIBHOI 3. HedTeXMMHUECKOI
2. ropHOmOOBIBArOIIEH 4. UemToNo3HO-0yMaXKHON

5. TTo MPOMCXOXKACHUIO OTXO/IbI OBIBAIOT. ..
1. TPOMBIILICHHBIMH U 3. TOpIOYHMH U HE TOPIOYHME
OHOJIOrHUECKIMU 4. BBICOKOOIACHBIMH U
2. TBEPABIMH H KHIKUMHU HETOKCUYHBIMHU

6. ITo cTerneH! TOKCHYHOCTH OTXO/IbI OBIBAIOT. . .
1. BBICOKOOMACHBIMH U 3. TBEpABIMH U KUIKUMHU
MaJooNnacHbIMH 4. TOPIOYMMH U HE TOPIOYUMHU
2. TPOMBIILICHHBIMH U
OHMOTOTHUECKUMHA

7. CucTeMbl BOIOOYUCTKH /TS TaJIbBAHUYECKHUX TIPOU3BOJICTB HEOOXOAMMO BHEIPATH HA(B). ..
1. MaIIMHOCTPOCHHU 3. LBETHOH METAJLTypruu
2. TpaHCIOpTe 4. »Hepreruxe

8. DKOJIOrMYECKHU YNCThIE BHUJIbI TOILUIMBA 1 yCTpOﬁCTBa KaTaJIUTUYCCKOI'O TOKHUT'aHUS U
Yyi1aBJIMBaHUsI BPEAHBIX BCIICCTB HCO6XOL[I/IMO BHCIPATH Ha(B). ..

1. Tpancnopte 3. IBETHOH METaJUTyprUu
2. MaIIMHOCTPOCHUH 4. oHepreTruke
9. K npupoHbIM TOIUTMBAM OTHOCSITCS. . .
1. Top¢ u aHTpamUT 3. KEpOCHH U Ma3yT
2. adwup u 6eH3uH 4. Macio u cmpT
10. K HCKYCCTBEHHBIM TOIUIMBAM OTHOCSTCS. ..
1. KOKCOBBIH U BOJSIHOMU ra3 3. KaMeHHbIH 1 OyphIif yrim
2. JIpeBecHHA W IPHPOIHEIH Ta3 4. Topd m npeBecrHa
11. K aibTepHaTUBHBIM TOIUIMBAM OTHOCSTCHL. . .
1. CIOUPT ¥ TOIUTMBHBIC Maclia 3. Topd u apeBecuHA
2. meponelHsli 3¢up u 4. consipoBBIC Maclia M Ma3yT

aBTOMOOWIIBHBINA OEH3MH

12. K 3Koy0rnaeckuM HapyImeHusIM IPHPOIHOH CpeIbl IPH TOPHBIX paboTax OTHOCS(€)TCH. ..
1. ropeHue NOPOJHBIX OTBAJIOB 3. KOTJIOBaHHI KapbepoB
2. TIpOBAEI OT MOJ3EMHEIX paboT 4. HaropHbIC KaHABBI

13. OCHOBHBIMH UCTOYHUKAMH 3arpsi3sHCHUA aTMOC(bCpHOI‘O BO3AyXa XAMHIECKON
MPOMBITIJICHHOCTHU SIBJISAKOTCA. . .

1. pacTBOpHTENH U OPraHUIECKUE 3. (¢TOpuCTHIE U INAHNCTHIE
BEILECTBA COEIMHEHHUS
2. yriaeBOIOPOIBI M MEpKalTaHbI 4. anpaerunpl 1 OeH3(a)mupeH

14. OCHOBHBIMH UCTOYHHKAMH 3arpsi3HCHUSA aTMOC(bepHOI‘O BO3ayXa METAJLITYPruu U
KOKCOXHUMHUMH SIBJIAIOTCAL. . .

94
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1. ¢TopucThIe N IMAHNCTHIE 3. YraeBomopoIsl M MEpKaINTaHBI
COCMHECHHUS 4. anpmerumsl M OeH3(a)MpeH

2. pacTBOPHUTEIH U OPraHUIECKHE

BEIECTBa

15. OCHOBHBIMH BHIaMH 3arpsI3HEHHUI MPOMBIIIIICHHBIX CTOYHBIX BOJ] IIBETHON M YEPHOU
METaJUTypTUH SIBJISIIOTCAL. . .

1. MuHepanbHbIE B3BECH 3. nMaHuIEI

2. XJOpHUBI 4. deHONMB

16. OCHOBHBIMHU BHIaMH 3arpsi3HEHUH IPOMBINUICHHBIX CTOYHBIX BOJ CHHTETHIECKHI XIMUH
SIBJISIFOTCA. . .

1. xmopumsr 3. IMaHHUOb

2. MHUHEpaIbHBIE B3BECH 4. denomsr

17. CtouHbIe BOABI, COZepKaHNe OOJIBIIOE KOMMYECTBO CYIIb(haToB, XapaKTePHbI IS

MIPEIIPUITUL.
1. KOKEBEHHBIX 3. MAaIIMHOCTPOHMTEIBHBIX
2. HedrenepepabaTHIBAIOIIIX 4. KOKCOXUMHYECKUX

Buowl 3azpaznenuii. Knaccugukayusn 3azpasnumeneii

1. COBOKyHHOCTI) BCIICCTB, KOJIMYECTBEHHO U KAYE€CTBCHHO YYK/IbIX €CTCCTBCHHBIM

OHMOTeoneH03aM Ha3bIBACTCS 3arps3HCHUEM.
1. WHTpEIUEHTHBIM 3. cranmanbHO-IECTPYKIOHHBIM
2. TapaMeTpU9IeCKIM 4. OUOICHOTHYECKUM

2. VI3MeHeHne KaueCTBEHHBIX napaMeTpoB Opr)I(aIOHIeﬁ HpI/IpOZ[HOﬁ Cp€Abl HA3LIBACTCA

3arpsI3HCHUEM.
1. mapaMeTpU9ecKIM 3. cTanmanbHO-IECTPYKIOHHBIM
2. VHTPEIUCHTHBIM 4. OHOIEHOTHUYECKHM

3. BO3HCﬁCTBH$I, BBI3BIBAIOINE HAPYIICHUSA B COCTABE U CTPYKTYPE HOHyJISIL[I/Iﬁ JKHUBBIX

OpPTraHNU3MOB, Ha3bIBAIOTCS 3arpsi3HCHUEM.
1. OMOLIEHOTUYECKUM 3. HHTPEIUCHTHBIM
2. TapaMeTpU9ECKIM 4. cranuambHO-IECTPYKINOHHBIM

4, BO3HCﬁCTBHC, NPUBOAANICE K HAPYHICHUIO 1 HpeO6pa3OBaHI/I}O HaHZ[H_Ia(bTOB U OKOCHCTEM B

MIpoIIecce MPHUPOIONOIB30BAHUS, HA3bIBACTCS 3arps3HCHUEM.
1. crammanbHO-IECTPYKIIMOHHBIM 3. HHTPEIUCHTHBIM
2. TapaMeTpU9ECKIM 4. OWOLEHOTHYECKAM

5. IlpumepaMu HHTPETUEHTHOTO 3arPsSI3HECHUS SIBIISIFOTCS. . .
1. OBITOBBIE CTOKHU U SIIOXUMHUKATEI 3. BBIpyOKa JIECOB M APO3HS [TOYB
2. WVHTPONYKIHUS K 4. 3IEKTPOMArHUTHOE U
AKKJIUMaTH3aIUs BUOB paIuaoHHOE BO3JICHCTBIEC

6. [IpuMmepaMu mapaMeTPUUECKOTO 3arPS3HEHHUS SBIISIOTCS. . .
1. 3JeKTpOMarHUTHOE U 3. HHTPOIYKIUS U
paIuaoHHOE BO3JICHCTBIC AKKJIUMAaTH3aIUs BUJOB
2. OBITOBBIE CTOKU U SIOXUMHUKATEI 4. BBIpYOKa JICCOB M IPO3USI [TOYB

7. HpI/IMCpaMI/I CTaMUAIBHO-ACCTPYKIIMOHHOT'O 3arpsA3HCHUS SABJISIIOTCAL. . .

95

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

1. BeIpyOKa JIECOB ¥ HPO3HS ITOYB 3. OBITOBBIE CTOKH U SITOXUMUKATHI
2. DJIEKTPOMAarHUTHOE U 4. VHTPOIYKUHS U
pazualOHHOE BO3JEHCTBHE AKKJIMMAaTH3alisl BUIOB
8. K ecrecTBEeHHBIM NCTOYHUKAM 3arpsi3HEHHS aTMOC(EpEI OTHOCHTCH. . .
1. pa3noxeHHe XHUBBIX OPTraHN3MOB 3. cembcKoe XO3AHCTBO
2. OTOIUICHHE >KFIIHIL] 4. TpaHCIOpT
9. K BCKyCCTBEHHBIM MCTOYHHMKAM 3arpsI3HEHUST aTMOC(Epsl OTHOCHTCS. . .
1. oTOmICHHE KUIHI] 3. nbutbHBIE OypH
2. pa3nokeHHe XKUBBIX OPraHN3MOB 4. BEIBETpHBaHHE
10. K TOYeYHBIM HCTOYHMKAM 3arpsS3HEHUS] OTHOCSTCSL. . .
1. BEHTWISAIMOHHEIE TPYOBI 3. OTKpBITBIE CKIIAMBI
2. oHapu 11eX0B 4. psiapl OIU3KO PaCIIONOXKEHHBIX
Tpyo
11. K paccpe1oTOUeHHBIM HCTOYHHKAM 3arpS3HEHNS] OTHOCATCS. ...
1. ¢onapu niexon 3. ZIBIMOBEIE TPYOBI
2. BEHTWISAIMOHHEIE TPYOBI 4. maxTel

Memoodwvl ouucmku RPOMbLULTIEHHBIX 6b10POCO8, CHIOYHBIX 600
u ymuaulayuu npomblulieHHblX 0MmXx0008
1. K cyxuMm nplieynaBUTENsIM OTHOCSITCSL. ..

1. mBUTEOCATUTENBHBIE KaMEPhI 3. pykaBUUHBIE QUIBTPEI
2. IUKIIOHBI 4. 2neKTpOGUIBTPHI

2. B pesynbrare 00eMHOI KOHJICHCAIIMH TTapPOB BEIIECTB TP OXJIAKIICHUY ra3a,
MIPOITYCKaEMOT'0 Yepe3 TEXHOIOTUIECKHI amnmapar oopa3yro(e)Tcs. . .

1. BO3rOHBI 3. nerydas 301a

2. MexXaHHYeCcKas IbUTb 4. TpOMBIIIICHHAS caka
3. Bonee 3 heKTHBHEIMIU MOKPBIMH IBUICYJIABUTEIISIMHA SIBISTIOTCS CKPYOOEpHI. . .

1. BeHTYypH 3. TeHTpoOeKHBIE

2. yoapHO-MHEPIHOHHBIE 4. HacalOo4HBIE

4. O6mast 3p(heKTUBHOCTH YIaBIMBAHMS TBEPABIX JACTUI]  a3PO30JIeH IEKTPODILTETPaMH

COCTaBJISIET MIPOIICHTOB.
1. 97 3. 65
2. 84 4. 58
5. O6mast 3h(heKTUBHOCTH YIIaBIMBAaHUS TBEP/IBIX YACTHIL H a3P030JIeH INKIIOHAMHU
COCTaBJISIET MIPOIICHTOB.
1. 84 3. 65
2. 97 4. 58
6. B xauecTBe aOCOPOCHTOB UCTIONB3Yye(T0)TCH. ..
1. Bs3kue macia 3. cunukarens
2. TIMHO3EM 4. TCOMUTHI
7. B xauecTBe aJICOPOCHTOB UCTIONB3YET(-FOT)CAl. ..
1. ueonuTsl 3. MOTJIOTHUTENBHAS KHUKOCTh
2. BS3KHE Macia 4. mecok
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8. MexaHN9eCKUM METOZOM OYMCTKH CTOYHBIX BOJ SIBIISIETCA. . .
1. uenrpudyrupoanue 3. HeWTpamm3amus
2. KOaryIsmus 4. OMOXMMHYECKOE OKHCICHHE

9. BapborupoBanue, 030HIPOBAHNE U XJIOPHPOBAHUE SBISIOTCS METOJIJaMU OYHCTKU

CTOYHEIX BOJI.
1. XUMHYECKMMH
2. MeXaHHYECKMMH

10. DkcTpakmys, cOpOIHs U 1e30I0PAIUS SBISIOTCS
BOJI.

1. (QUBHKO-XMMUYIECKUMH

2. MeXaHUYECKUMHU

11. B a’poTeHKax 1 OKCUTEHKAX MTPOUCXOIUT
1. Omoxumuueckas
2.  (PU3UKO-XMMUYECKas

3. OHOXUMHYECKHUMHU
4. TepMHUYECKUMU

METOAaMH OYHUCTKH CTOYHBIX

3. OHOXUMHYECKHUMHU
4. TepMHUYECKUMHU

OYHCTKA CTOYHBIX BOJI.
3. MexaHMUYecKas
4. TepmmdecKas

12. K AKyCTU4YCCKUM METO/IaM 3alllUThI OT IIyMa OTHOCUTCA. ..

1. 3ByKOM3OISIMS KOHCTPYKIUI
2. palOHMPOBAHHE KMIIBIX
MacCUBOB

13. Ha pucynke nox mudpoii 4 n3odpaxeH(a)...

ﬂl

14. Ha pucynke n3o00paskeH. ..
,%!;Jsﬂn ol %
53

| A’Mﬂ/m wenofes
|

y20m
Tecon

ebens

15. Ha prcyHKe a9pOTCHKH

16. Ha pucynke nox mudpoii 8 nzodpaxkeHa(sl). ..
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HM300paKEHBI TIO/T ITUPPOH. ...

3. BBIHECEHHE ITYMHBIX

MIpEIIpUITUI

4. 3ampermeHue 3BYKOBBIX
CHTHAJIOB

1. CcOOpHBII JTIOTOK

2. OTBOJHOI TPYyOOIPOBOJ

3. woBas Tpyda

4. momymorpyxeHHast T0CKa

CKOPBIH (pUIBTP
TOPU30HTAIBHBINA OTCTONHUK
CMOJIOOTCTOMHUK
He(TeyIOBUTENIb

Eaibadi e

AW N~
W —= A
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METaHTEHKA
A9POTEHKHU

ITECKOIOBKa
OTCTOMHUKHU

b S

MECKOJIOBHEIE IIOIAIKH
HIIOBBIE IUIOIIAIKH
CEIIbCKOXO03IUCTBEHHBIC TTOJISI
T10J151 OPOLIEHUS

LN =

T10J1s1 OPOLIEHUS
MECKOJIOBKH
HJIOBBIE IIOIIAIKH
OTCTOMHUKH

L=

1. MOKpO¥ OYHMCTKH ra3oB

2. Ui OYHCTKH I'a30B METOIOM
¢unbTparym

3. 3IEKTPUYECKON OYMCTKH T'a30B
4. CyXOil OYNCTKH T'a30B

1. ckpyOOepsr
2. 3NEKTPOGHIBTPHI
3. pyKaBHBIE (QHIBTPHI
4. IUKIOHBI
21. Ha pucyHke U300pakeH ammapar, IpUMeHsIeMbIil Uist OYHCTKH Ta30B.
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a ple 1. xumuyeckon
sy 1 2. TepMHYECKOH 3
g 3. 2JNeKTpHYEeCKOn
M 4. MeXaHHYIECKOH
Dunaxdara-
Ullfﬂig&h’é
p I
22. Ha pucyHke n300paskeH. ..
: g 1. ancopbep
s 2. abcopbep
3. ckpy0O6ep
4. THKIOH
23. Ha pucynke n3o0paxeH ckpyooep. ..
#M‘m 1. TPOTHUBOTOYHBIN HACAIOUHBIH
2. TOBBIIEHHOTO TABJICHUSI
3. ¢ mapoBoit HacaJIKou
4. neHTpOoOEeKHBII

1. KOpOHMpYIOIIUH 2IEKTPOLR
2. WCTOYHUK ITOCTOSIHHOTO TOKa
3. OCaJHTEeNBHBIN JIIEKTPON
3a3eMJICHUE

Ouenka cocmoaHua oKpycalouieli cpeoslt

1. 3amaueit MOHUTOPHHTA COCTOSTHUSL OKPY)KAIOIICH CPEJIbI SBISICTCA. . .
1. BBIsSBJICHUE MPUINH 3. mporHo3
2. OIEHKa 4. TpUHATHE PEHICHUI

2. Ilenbr0 MOHUTOPHHTA COCTOSIHUSL OKPYKAIOMICH CPEJIbI SBISCTCA. . .

99

BepHyTbCs B KaTanor y4ebHukoB
http://y4ebHukn.mHdpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http:/ly4e®Hukn.mHpopm2000.pd/napisat-diplom.shtml

1. mporuno3
2. BBISBICHHE IPUINH

3. wHaOmoAeHNe
4. aunanus

3. HpOI_ICCC TEXHOJIOTMA MOHUTOPUHTA MOXKXHO IPEACTABUTHL B BUJIE TAKOI'O aJIrOPpUTMaA, Kak...

1. u3mepeHue
2. aHanm3

4. Ha nepBom srarre OBOC roroButcs. ..

1. yBenOMJIEHUE O HAMEPEHHAX
2. 3asiBJICHHE O BO3JICHCTBUHU HA

3. ommcaHue
4. MojmenupoBaHue

3. TPOTOKOI 0OCYXIECHUS
BO3/ICHCTBHSI HA OKPYXKAIOIIYIO

OKPYKAIOIIYIO CPEy cpeny
4. 3asBieHHe 00 SKOHOMHYECKHX
TIOCIIE/ICTBHUSIX
5. Pa3paboTka KOHILIETIMH HAMEYaeMOil AESTEIBHOCTH MPOBOIUTCS Ha srarre OBOC.
1. mepBoM 3. Tperbem
2. BTOpPOM 4. dYerBepTOM
6. O0rmIecTBeHHBIE (ITYOTHYHEIC) CITYIIaHbS H OOCYKICHUS TPOBOJISATCS Ha JTarne
OBOC.
1. Tperbem 3. BTOpOM
2. TmepBOM 4. dYerBepTOM

7. HOH OKOJIOTUMYCCKMM MOHHUTOPUHI'OM IIOHUMACTCSI CHUCTEMA, IIO3BOJIAIOIIAsA BbLIIBUTH

U3MEHEHHE OKPYXKAIOMEH cpe/Ibl IIPU IOMOIIH. . .

1. wnaGmomeHus
2. OIEHKHU KauyecTBa
3. TPOTHO3MPOBAHHMS

4. craHmapTu3ayu
5. HOPMHPOBaHHS
6. ceprudpuKamu

8. Ilo crenenu oxpara 6H0c¢)ep1)1 BBIACJISIIOT TAKUE BUAbI MOHUTOPUHT A, KaK...

1. JnOKaIbHBIA
2. rio0anbHEII
3. perHOHABHBII

9. PervoHaIbHbI MOHUTOPHHT OXBATHIBAET. ..
1. ompezeneHHyt reorpaduueckyro 30Hy

2. KpYIHBIH paiioH
3. TeppUTOpPHAIEHO-
TIPON3BOACTBEHHBIH KOMILIEKC

10. JIokanbHBII MOHUTOPUHT OXBATHIBAET. . .

1. NpOMBINICHHBIN LIEHTP
2. OTHEeNbHOE MpPEeATpusITHE

3. ompenerieHHbBII HACETICHHBIN

ITyHKT

4. abuoTH4eCcKuit
5. doHOBBIH
6. OWOJIOTHYECKHI

4. onpenencHHBINA HaCeJICHHBIH
ITYHKT

5. OTJeNbHOE NMpeanpusTHe

6. TPOMBIIUICHHBIN IEHTP

4. TeppuUTOpHAIEHO-
MPOM3BOJICTBEHHBIN KOMILIEKC
5. KpymIHbIH pailoH

6. ompeneNeHHYI0
reorpayecKyro 300y

11. TIpy MOHUTOPHUHIE OKPYXAIOLIEH CPebl UCIOIB3YIOTC. ..

1. XWMHYECKHE mapaMeTpsl
2. OHWOJIOrMYECKHE ITOKa3aTeIn
3. ¢wusmyeckue napameTps!

4. 53CTETHYECKHE KayecTBa
5. YKOHOMHYECKHE ITOKA3aTEIN
6. TEXHHYECKHE MTOKA3aTEH
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12. O6bekTaMu rI100aTbHOT0 MOHHTOPHHTA SBIISIFOTCSL. . .

1. 030HOBBIIf 3KpaH 4. TPOMBINLICHHBIE CTOKA
2. armocdepa 5. TOBEPXHOCTHEIC BOJIBI
3. pacTUTENbHBIN OKPOB 6. paaMOAKTHBHBIE U3IIYyUCHHUS

13. O6bexTaMu CaHNTAPHO-THTHEHHIECKOTO0 MOHUTOPHHTA SIBIISTFOTCS. . .
1. pagMoaKTHBHBIC M3ITyIEHHS
2. TIOBEPXHOCTHBIE BOJBI 4. pacTHTENbHBIN TOKPOB
3. TPOMBIIUIEHHBIE CTOKK 5. artmocdepa
6. 030HOBBIH 3KpaH

14. Z[J'ISI MOHUTOPHUHTA COCTOAHUSA MPU3EMHOI'O CJIOSA BO3AYyXa HCIIOJIB3YIOT TAKUE IMOKa3aTeiu,
Kak...

1. IBYOKHCH Cepsl 4. HedTenpomyKTHI
2. TBUIb 5. mecTHIHIBI
3. Oens(a)mupen 6. mym
15. Ilpn BBIOOpPE TPHOPHUTETHBIX HANPABICHHH MOHHTOPHHTA JUIS 3aTrpS3HSIONINX BEIIECTB
YYUTBHIBAIOTCAL. . .
1. BO3MOXHOCTH U3MEPEHUH 4. BO3MOXHOCTb BTOPUYHOTO
2. pa3mep BO3JIEHCTBHS Ha HCIIOB30BaHHS
YeJIOBEeKa M AKOCHCTEMBI 5. BIMSHHME  Ha  peIKHe |
3. BO3MOXXHOCTH KOHIICHTpPAIlMH H HCYE3aI0IINe BUIBI
TpaHchopManuu 6. HE0OXOIMMOCTh HU3y4eHUs

CBOMCTB BEIECTBa
16. TIp MOHUTOPWHIE CHEXKHOTO TOKPOBA YYHTBHIBAIOTCS TaKUE 3arpsi3HSIONIME BEIIECTBA,
KaK...

1. cBuHelny 4. okcun yriepona
2. pryThH 5. 030H
3. Oens(a)mmpeH 6. asor
17. TIpu MOHUTOPHUHTE TIOYB YUHTHIBAIOTCS TAKUE 3arPSI3HSIONINE BEIECTBA, KaK. ..
1. cBuHen 4. BB
2. pTyThH 5. 030H
3. KaaMui 6. ¢dpeon

18. TiobanmbHasi cucTeMa MOHHTOPHHIA OKDPYKAIOIICH Cpeabl MPOBOAMT HAOIIONCHHS 3a
COCTOSIHHEM. . .

1. TOA3EeMHBIX BOJ 4. TpaHCHOPTHBIX ceTei
2. necos 5. arposkocucTeM
3. JWKUX >KHBOTHBIX 6. Hoochepsr

Monumopunz ammocghepol, 600HBIX 00BEKMOB U NOYEDL

1. Z[J'ISI OXpaHbl aTMOC(i)CpI)I OT 3arpsA3HCHUS IPUMCHAIOT TAKUE€ MEPOIIPUATHS, KaK...

1. »Komormsamust TEXHHIECKUX 4. WVHTPOIYKIUS HOBBIX BUJIOB
TIPOIIECCOB 5. obopoHHOE BOZOCHAOKEHNE
2. yCTpPOHCTBO CaHUTapPHO- 6. OuWoIOruuYecKass PEeKyJIbTHBAIIHS
3aIUTHBIX 30H 3eMelb
3. oumcTKa BEIOPOCOB OT BPEIHBIX
npuMmecen
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2. K mepam 110 oxpaHe BOJHBIX PECYPCOB OTHOCHT. ..
1. co3maHHe BOOOOXPaHHBIX 30H
2. TpUMEHEeHHe 000pOTHOH
CHCTEMBI BOIOCHA0KEHUS
3. arponecoMenuopaTHBHbIE
MEPOTPHUSITHS

4. WCMOJB30BaHME MECTUIUIOB H
ynoOpeHuit

5. co3maHMe YCIOBMIl s CMbIBa
[IOYB B BOAY

6. pacmamky
TIpuOpexKHOH Mmooce

3E€MCJIb Ha

3. Oxpane aTMOc(hepHOro BO3/IyXa OT 3arpsi3HSIOIINX BEIIECTB CIIOCOOCTBYIOT. ..

1. mee- w ra3oyiiaBJIMBarONInue

4. OYHUCTHBIC COOpPYKCHUA

cperncTea KaHaJIu3aluu
2. aJbTepHATHBHBIE HWCTOYHUKHU 5. mporiecchl IBTPOdUKAIHN
SHEPrux 6. cucTeMbl 000pOTHOTO
3. 3eJcHbIC HacCakJICHUS " BOJIOCHA0KEHHS
JIECOMTapPKOBBIC MaCCHBEI
4. CucreMa MepONpHSTHI 10 OXpaHe MOYB 3aKITF0YACTCS B. ..
1. 3ammTe OT SPO3UU U 3aCONECHUS 4. WCHOJB30BAHHH
2. CHUKEHUH MIPUMEHEHUSI aJIbTEPHATHBHBIX HCTOYHHKOB
TTECTHUINIOB SHEPrUH
3. orpaHHYCHUH 3aXOPOHCHHUS 5. CHIDKEHHHU BHIOPOCOB ()PEOHOB U
TOKCHYHEIX OTXOJIOB JINOKCUHOB
6. YCTAaHOBKE Ta30yJaBIIMBAIOIINX
CpencTB

5. Ponb 3eneHbIX HacaXXICHU B ropoaax 3aKJIFo4acTCsd B UX...

1. cmocobHOCTH BBIACTIATH 4. 71ecoxo3sHCTBEHHOH IEHHOCTH
KHCIIOPOTT 5. TOIUTMBHOM HCIIOJB30BAHHU
2. OIYMO3AIIUTHBIX CBOMCTBAX 6. crocoOHOCTH TIOTJIOMATh
3. mpuTeocaXIaroIei ¢ peoHs!
CIIOCOOHOCTH

6. OxpaHa 3eMelTb 3aKIIF0YaeTCs B POBEICHUHU TAKHX MTOYBO3ALINTHBIX MEPOIPHUSATHH, KaK. ..
1. ¢uromenmopanms 4. obopoTHOEe BoJOCHAOKEeHHE
2. TOYBO3AIIUTHAS obpaboTka 5. 3axopoHeHHE OBITOBBIX OTXO/IOB
OYB 6. OMOMHIMKAIUS

3. cHerosajzepKaHue

7. HpOTI/IBO3pO3I/IOHHaSI POJIb JICCHBIX HaCaXJCHUH B OXpaHEC 3€MEJIb 3aKITI0YacTCA B...

1. 3ajgepiKKe OcaJKoB 4. BBLIENCHHU KUCIOPOJA
2. YKpEeIUIeHWH TT0YB 5. TOIVIOLIEHUU YIJIEKHUCIIOro ra3a
3. CHWXEHUH CKOPOCTH BeTpa 6. ycwieHHH TIOBEpXHOCTHOTO
CTOKa

8. I'mapoTexHnUeckne MEpONPHATHH 110 3aIIUTE ITOYB CBOASATCS K. ..
1. 3achInKe IPOMOUH 4. OpOLICHHIO 3eMelb
2. TeppacUpOBAHHIO CKIIOHOB 5. 3aXOpOHEHHIO OBITOBBIX OTXOIOB
3. BBIPaBHHUBAHMIO OBParoB 6. CHIDKEHHIO BBIOPOCOB

YIIJIEKHUCIIOro rasa

9. Hcnonb3oBaHue anbTePHATUBHOTO 3eMIIEZIENHS B LIEJISIX OXPAHbI TI0YB CBOAUTCA K. ...
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1. OTKa3y OT MECTHIH/IOB 4. VCMOJB30BAaHUIO MHHEPAIBHBIX
2. cobmroneHuo ceBooOopoTOB yoOpeHuit
3. NIpUMEHEHHIO HaBo3a " 5. BBIBO3Y PACTHTENBHBIX OCTATKOB
KOMIIOCTa 6. oTKa3y oT O00OBBIX KYIBTYp
10. PexynbTHBaIINs HAPYIICHHBIX 3eMEITb MPOBOIUTCS C LIEBIO UX HCIOIB30BAHUS JUTL. . .
1. 3emuenenus 4. noOBIYM TONE3HBIX MCKOITAEMbIX
2. co3JaHMs JIECHBIX MAaCCHBOB 5. 3axXOpOHEHHsI OTXOIIOB
3. CTPOHMTENBCTBA KUIIbSI 6. opomeHus
11. OxpaHa 3eMeNbHBIX PECYPCOB 3aKIFOYACTCS 3AIUTE MTOYB OT. ..
1. apo3un 4. peKynbTHBAIIN
2. 3a0omauuBaHUSL 5. MyIbUMpOBAHHUS
3. 3aconeHus 6. cykmeccuu

12. OCHOBHBIE CITOCOOBI 3alIUThI MMOYBLI OT ACTpafalvu 1pu Z[OGBI‘IC TIOJIC3HBIX HCKOITA€MBbIX
CBOATCA K. ..

1. CHATHIO TIOYBHI C HApPYIIAEMBIX 4. 3achImlKe IIPOBAJIOB u
3eMellb MIpoceaHuil

2. TIpeOXpaHEHHIO OT ITOMaJaHuUs 5. KOMILIEKCHOMY HCIIOJIb30BaHUIO
(DUTOTOKCHIHBIX ITOPOTT JI0OBIBaEMOTO CHIPBSI

3. oxpane or TONaIaHus 6. COXpaHEHHIO MOYBEHHOIO CIOS
HEOUHIICHHBIX BOJ TIPY CO3[AHUH PYJTHHKOB

13. K aiibTepHaTHBHBIM MCTOYHHUKAM JHEPTUH, OKa3bIBAIOIINM MHHHUMAJILHOE BO3JEHUCTBHE Ha
OKPYXKAIOIIYIO CPEIy, OTHOCSAT. ...

1. conHeuyHylo pajuanuio 4. KaMCHHBIH YTroih
2. DBHEPTHIO MPUIMBOB U OTJIMBOB 5. TpUpOAHBIii ra3
3. DHepruio BeTpa 6. TPaBUTALMOHHYIO YHEPTHIO

14. I'mobanmpHas cucreMa MOHHTOPHHTA OKpYKaromlel cpelpl NPOBOXUT HaONIOAEHHS 3a
COCTOSIHHEM. ..

1. THOm3eMHBIX BOJ 4.  TpaHCHOPTHBIX ceTeit
2. necoB 5. arposKoCHCTEM
3. MKHUX XKMBOTHBIX 6. Hooc(heps!
15. CocTosiHHE IPUPOIHBIX PECYPCOB OLIEHHBAET MOHUTOPHHT ...
1. armocdepHOro Bo3myxa 4. arposkocucrem
2. JEeCHBIX PecypcoB 5. ypOaHU3MPOBAHHBIX TEPPHTOPHHA
3. MKHUX pacTeHUH 6. IPOMBINUICHHBIX NPEANPUATHH

Oxonozuuecxkoe Hopmupoeéanue

1. ¥V upe3Bbruaiino onacHbIx BemecTB BenmunHa [1JIK cocraBnsier mr/m’,
1. <0,1 3. 1-10
2. 0,1-1 4. >10
2. ManoormacHsI€ BEIIECTBa OTHOCSTCS K (KO) KJIACCY OIIaCHOCTH.
1. dgerBeproMy 3. BTOpOMY
2. TmepBoMy 4. Tperbemy

3. Kiracc omacHoctu y O6eH3(a)mupena -. ..
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1. mnepsblil 3. Tpernit
2. BTOpOH 4. 4YeTBepTHIA

4. Ko BTOpOMY KJTacCy OMacHOCTH OTHOCSITCS, TAKHE COIEPIKAIINECs B BO3LyXe, BEIIECTBA
Kak...
1. ©eH301 1 cepOBOIOPON 3. BUHWIAIETAT U KalpojaKTaM
2. caka ¥ TOIyol 4. areToH M aMMHaK

5. CoriacHO CaHHTapHO-THTHEHWIECKHH KIIacCH(UKAINN K TIEPBOMY KIacCy OTHOCSTCS
MIPON3BOZICTBA. ..

1. ammmaxa 3. Ouryma
2. MOYEBUHBI 4. momuctupona
6. ITpOM3BO/ICTBA HCKYCCTBEHHON KOXH OTHOCATCS K (KO) KJIacCy MpeaIpHATHA.
1. BTOpOMY 3. Tperbemy
2. TmepBoMy 4. dyerBeproMy
7. OTX0IBI, COMEpIKAIINe COENHEHHS CYPbMBI, SBIISIFOTCAL. ..
1. upe3BBIYANHO OMACHBIMU 3.  yMepeHHO-OIaCHBIMU
2. BBICOKOOMACHBIMH 4. ManoomacHBIMH

8. OTx0/BI, COMEPIKAIINE OKCHIIBI CBUHILIA, SBJISIOTCA. ..
1. yMepeHHO-OMaCHBIMU 3. BBLICOKOOIACHLIMU
2. Ype3BBIYAWHO OMMACHBIMHU 4. MajoonacHbIMH

9. [NJIK mo opranonentudeckomy JITIB B Bosie BOMHBIX 0OBEKTOB XO3SICTBEHHO-TIUTHEBOTO H
KYJIBTYpPHO-OBITOBOTO Ha3HAYCHUS YCTAHOBIICHA JUIA. ..

1. xenesa 3. MeraHONa

2. HHKENIS 4. xpoma

10. ITAK mo peiboxo3siictBenHomy JIIIB B Bojie BOAHBIX OOBEKTOB, HCIOMB3YEMBIX JIJISI
PBIOOXO3SICTBEHHBIX IeNIel YCTaHOBJIeHA JIISL. . .

1. HedTePOIYKTOB 3. [uWHKa

2. ¢opmanpreruna 4. HHTPHUTOB

11. CaHutapHO-0aKTEPHOJIOTMIECKAE CBOMCTBA MOYBHI XapaKTEPH3YIOT TaKHe IOKa3aTellH,
KaK...

1. komu-TUTp 4. a30T aMMOHUITHBIH
2. MaTOTeHHBIE MHUKPOOPTAHU3MBI 5. KaHIEPOTreHHbIC BEIIECTBA
3. TepMOQWIbHEIE OaKTEepUU 6. TECTHIUIBI

12. CaHI/ITapHO-XI/IMI/I‘ICCKI/IC CBOWMCTBA ITOYBBI XapakTCPU3yrOT TaKHEC IMOKa3aTCJIu, KakK...

1. mecruIums! 4. KOIHU-THUTP
2. KaHIIEPOreHHbIE BEIIECTBA 5. TmaroreHHbIe MHKPOOPTaHU3MBI
3. a30T aMMOHUMIHBII 6. TepModmIbHEIE OaKTEepUH
13. CannTapHOE COCTOSHHE TIOYBBI XapaKTEPU3YIOT TAKHE MapaMeTpEl, Kax...
1. HanMyue KUIIEYHOM MajouKu 4. 030H
2. CaHWTapHOE YHUCIO 5. okcup yriepona
3. THUTp aHAdPOOHKIX OAKTEPUIt 6. dopmanbaerun

14. CanurapHoe cocTosiHue aTMOC(Eephl OLICHUBAIOT TAKUMH NapaMeTpaMH, KaK KOJIHYECTBO. ..
1. okcmpa yriepona 3. o3o0Ha
2. ¢dopmanpaernma
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4. KUIIEYHOH MaJI0YKH 6. TeILMHUHTOB
5. CHHTETHYECKH MOBEPXHOCTHO-
aKTUBHEIX BEIIECTB
15. CaHUTapHO-THTUCHUYECCKIMU HOPMATHBAMU KadeCcTBa MPUPOTHOM CpeJIbl CUUTALOT. ..

1. TIOK 4. CIIAB
2. TIAY 5. CMC
3. OJK 6. HTII

16. K sKkooruueckum HOpMaTHUBaM KaveCTBa HpHpOﬂHOﬁ Cp€Abl OTHOCHT. ..

1. rpanocTpouTenpHbIE IPaBUIIa

2. DJKoIorudeckue TpeOoBaHMS K
TIPOIYKIMN

3. HOpMAaTHUBEI CaHUTApHO-
3aIUTHBIX 30H

[IpenenbHO-T0MyCTUMBIE  KOHIIEHTPALUU
AHTPOIOT'e€HHBIX 3arpsA3HEHUH, KaK. ..

1. d¢enon

2. JUIT

3. Oen3(a)mmpeH

1. panmanus
2. BHOpamust
3. mym

1. paspabotka u BHEJIpCHUE
00s13aTeNBHBIX TEXHUYECKHX
TpeOOBaHUI 1 HOPM

2. periiaMeHTHPOBaHHUE
NIEATEIBHOCTH MO0 OTHOMICHHIO K
OKpYXaroliei cpere

3. Hay4HOE 000cHOBaHNE
HOPMAaTHBOB Bo3ZeiicTBUSL  Ha
PUPOIY

4. TPUPOTHO-PECYPCHBIN MOTEHITAAT
5. ympaBlieHue
MIPUPOJIONIOIIE30BAHUEM

6. CaHWTapHO-TUTHEHUYECCKHI
MOHUTOPUHT

YCTaHaBJINBAIOTCsL JUIsL TaKHuX BHUJI0B

4. mym
5. BuOparmms
6. panmanms

18. TIpenenpHO-IOMYCTUMBIA YPOBEHb OIICHUBACTCS JUII TaKUX BHJIOB aAHTPOIOTCHHBIX
3arpsi3HEHUH, Kak...

4. dpeon
5. 030H
6. Oen3(a)mupeH

19. Z[J'ISI JKOJIOTUICCKON CTaHJapTU3allU XapaKTCPHLI TAKUE BUIbI N€ATCIbHOCTH, KaK...

4. MOHHTOPHHT COCTOSTHUS
OKpYKarolei cpesibl

5. TPOTrHO3UpPOBAHUE YpOBHS
TEXHOT'C€HHBIX  BO3JICHCTBHIA Ha
TIPUPOY

6. wHPOPMAMOHHOE O0ECIICUCHHE
9KOJIOrMYECKOH IKCIIEPTU3BL

Texnozennvte cucmemul u IK0J102UYECKUIL PUCK

1. COBOKYNMHOCTh TEXHHYECKUX KOMIIOHEHTOB, OOBEKTOB, CHCTEM, KOMILUICKCOB, CO3IaHHBIX
YEJIOBEKOM JUISl Y/IOBJICTBOPEHHS CBOMX MATCPHAIBHBIX M JIYXOBHBIX IMOTPEOHOCTEH, st
obecreyeH s JKU3HEICATEILHOCTH U 0e30MaCHOCTH, Ha3bIBACTCHL. ..

1. TexHoctepa 3. arporeHo3

2. ouochepa 4. ypOoreHos

2. CroxHas, HCKYCCTBEHHO CO3/JaHHAas 4YEJIOBEKOM B pe3yibTare MPOM3BOACTBEHHON
JIEATEIBHOCTH CHUCTEeMa, KOTOpasi HAaXOIUTCS B KOHTAKTE C OKPYXKAIOIIEeH MPUPOTHON CPemoi,
Ha3bIBaeTCA. . .

1. TexHOreHHOH 3. 300reHHOH

2. TareoreHHOU 4. ¢urorennoit
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3. UpesBblyaiiHas cuTyalys, B pe3yibTare KOTOpod mocrpanano He Gonee 10 gemoek, Jmbo
HapyIIeHBI yCIIOBUS KU3HeAeaTebHOCTH He Oomee 100 denoBek, MO0 MaTepHaTbHBIN ymepo
cocraBun He Oonee 1 Toic. MPOT Ha nenp Bo3HuKHOBeHHs UC W 30Ha ee He BBIXOIWT 3a
TIpe/IeNTBl TEPPUTOPUH O0BEKTa IIPOU3BOJICTBEHHOTO HAa3HAUSHHS, Ha3hIBACTCH ...

1. JnoxambHOU 3. permoHaJbHON

2. TpaHCTPaHUIHOMI 4. denepanpHOA

4. UpesBelyaliHasi CHTYyaIls, IOpaKarome (HaKTOPbl KOTOPOH BEIXOAAT 3a IPEIeibl
Poccniickoit @eneparyn, 1160 dpe3BbIYaifHasi CUTYAIHs, KOTOpasi IPOM30ILIA 32 PYOeKOM H
3aTparusaer Teppuroputo Poccuiickoit @enepaiyiu, Ha3bIBaETCH. ..

1. TpaHCrpaHUYHOH 3. c¢enepansHON
2. peruoHaIbHOU 4. JOKaIBHOM

5. ABapuu Ha MarucTpaIbHBIX TPYOOIIPOBOAAX OTHOCAT K TPYIIIE aBapuil.
1. TpaHCIIOPTHBIX 3. THIPOTUHAMUYECKUX
2. paanoaKTHUBHBIX 4.  reo(U3UIECKUX

6. [IpuMepoM ruIpOTMHAMUIECKUX aBapHid SBISFOTCS. . .
1. TPOpPBIBBI TUIOTHH 3. yparaHbl U cMEpYH
2. pagroaKTHUBHBIC 3arPSI3HEHUS 4. TpONUYECKHI JINBEHb

7. BeposTHOCT HACTYIUIEHHS COOBITHS, WMEIOIIEr0 HeOJIaronpHsATHBIE ITOCIEACTBHS JUIS
OKpYXKalollell Cpeibl M 3]0pOBbS HACENCHHUs, KOTOPOE CO3[aeT Yrpo3y BO3HHUKHOBEHUS
Ype3BBIYAHHBIX CUTYAIH TIPUPOTHOTO HIIM TEXHOTCHHOT'O Xapakrepa — 3To. ..

1. 9KOIOrMYEcKHil puCK 3. TPOTHIIOBBIN SKBUBAIEHT

2. SKOHOMHYECKHUH ymepo 4. ©e3pa3MepHBIN UMITYIIBC

8. DKoHOMHYECKas OICHKa HEOOXOIAMMOW I BO3MENICHUS (DH3UYECKUM H FOPHINYECKAM
JUIAM TI0 JIOKa3aHHBIM (pakTaM NPHYMHEHHOTO BpeZa OKpYXKAIOMeH cpene, 3I0pOBBIO
(DU3UIECKUX JTUI] U IMYIIECTBY (PU3UUECKHUX M FOPUIMICCKUX JIHII, HA3bIBACTCA. . .

1. 3KOIOTHYECKHM yIiepooM 3. HOpUINYECKUM

2. DJKOJIOTUYECKUM PUCKOM MIPaBOHAPYIICHUEM

4. DKOJIOTHYECKUM CTPaXxOBaHHEM

9. INpormecc BBISBICHUS U MPU3HAHKSA, YTO OMACHOCTH aBApUU HA OMACHOM IPOU3BOJICTBEHHOM
00BEKTE CYIIECTBYIOT, U OMPEICIICHNS UX XapaKTEPUCTUK, HA3BIBACTCA. . .

1. wnpeHTHOUKALMS OMAacCHOCTEH 3. WMITYJIBC BOJHBI JABIICHHS
aBapuu 4. wnpopMaIms 00 OKpyKaroIeM
2. TPOTWIIOBBIN SKBUBAIEHT B3PHIBA TIPOCTPAHCTBE

10. INporecc nposenerns anammsa pucka HE BKIIFOYAET ciemyronye OcCHOBHEIE 3TallbL. ...
1. TIaHMpOBaHME M OPTaHU3ALIIO 3. OIIEHKY IOPAXKAIOIIETO
padot BO3IeticTBHs B3phIBa TBC
2. WUIeHTH(UKAIHIO OMTACHOCTEH 4. pa3paboTKy peKOMEHIAIUH 110

YMCHBIIICHUIO pHUCKa

11. CocrosiHUE 3aIUINIEHHOCTH MPUPOIHON CPEIbl 1 JKM3HEHHO BAYKHBIX MHTEPECOB YEJIOBEKA OT
BO3MO)KHOTO HETaTHMBHOI'O BO3JIEUCTBUS XO3SIICTBEHHOM W HMHOM JIESATEILHOCTH, UYpe3BhIYAaHBIX
CUTYaIMii TMPUPOHOrO ¥ TEXHOTEHHOT0 XapaKTepa, UX MOCIEACTBUI HA3bIBACTCSI HKOIOTMYECKOM. . .
1. 0e30MacHOCTHIO 3. cepruduxarmeit
2. WH()OPMHPOBAHHOCTHIO 4. IKCrepTI3OH
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