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NMPEANCIIOBUE

Crparerus ycroiumBoro pasButus Poccum mpenmnonaraer IJIaHOMEPHBIH,
CTaOMJIBHBIH ~ SKOHOMUYECKHMHA PpOCT CTpaHbl C Yy4€TOM paldOHAJIBHOTO
WCIIONIb30BAaHMsl  NPHUPOJAHBIX  PECYpcOB M COXpaHEHHs  OJaronpusTHON
OKpY>XKarollel cpelbl Ul HACTOSIIETO U Oy yIIMX OKOJISHUH JFOIeH.

I'naBHoi 3amavedt mucuumuinHbl  «[IpOMBIIIIEHHAs HSKOJIOTHS  SIBISETCS
(OopMHpOBAaHUE SKOJOTMYECKOTO MHPOBO33PEHHUS OyayIIMX — CIIENHAINCTOB,
KOTOpO€ TMO3BOJIMT MM MPO(PECCHOHAJIbHO aHAIW3UPOBATH M  OLCHUBATH
COOCTBEHHYIO MPOMU3BOJICTBEHHYIO JIEATEIBHOCTh B OTHOIICHWH K OKpPYKaIOIIEeH
TIPUPOHOH cpesie ¥ IPUHUMATh YKOJIOTHYECKH 00OCHOBAHHBIE PELIIEHHSL.

W3ydyenne AMCHUILIMHBI JODKHO CIIOCOOCTBOBATH OBJIAJACHHIO CTYIEHTAMH
KOMIUIEKCOM 3HaHMH, CBSA3aHHBIX C Owocgepol, SKOCHCTEMOH, TexHochepoH,
SKOHOMHUKOH  TIPUPOAONONIB30BAHUS,  KOMIUIEKCHBIM ¥ pallMOHAJIbHBIM
HCTIONB30BaHUEM MPUPOAHBIX pecypcoB. IIpenmer mNpoMBIIITIEHHAas 3KOJIOTUs
n3y4aercs Ha CTapUIMX Kypcax M 0a3upyercsl Ha 3HAHMSX APYTHX SKOJIOTMYECKUX
JIICITUIIIHH.

VYuyebHoe MmocoOMe HaIMCaHO Ha OCHOBE KYpPCOB JIEKIMH IO CIIENYIOUINM
qucruminHaM: «OO0mmast sxonorus», «lIpukimanHas SKOJI0rus», «YpOOIKOIOTHS»,
«Texnorennole cucrema», «CucreMHast dKonorus», «Oxomorus Poccumy,
«Oxonorust PecniyOnukn Mapuit Dn», Oxomorust 4enoBeka», «CaHWTapHO-
TUTHEHWYECKUA  MOHMTOpHHI», umtaemMelx B T'OYBIIO «Mapuiickuit
TOCYIapCTBEHHBIN YHUBEPCHTETY.

VYuyebHoe mocoOue pas3feneHo Ha IPEAUCIIOBHE, CEMb IJIaB M KOMIUIEKT
TECTOBBIX 3a/laHUM, KOTOpPBII MOXKHO HCIOJIB30BaTh KaK JUIsl CaMOKOHTPOJS
CTY/IEHTOB, a TaKKe Ul OpPraHU3alMU MPOMEXYTOUYHBIX W UTOTOBBIX aTTECTALIUH
CTYJICHTOB.

B ydeOGHOM mocoOnu paccMaTpHBalOTCS 3aKOHOMEPHOCTH ()YHKIIMOHHPOBAHHMS
TEXHOT€HHBIX CHCTEM, OKOJOTMYECKHE MpPOOJIEMbl TPAHCIOPTa M OTAEIBHBIX
oTpaciel IpOMBIIIJIEHHOCTH, BOIIPOCHI IPOTUBOAEHCTBHSI yrpo3aM MPUPOJHOTO U
TEXHOT€HHOTO XapakTepa, BONPOCHI WH)KEHEPHOW 3aIlMTHl Cpeibl OOHWTaHWS.
Kpome sToro moppobHO paccMOTpeHbI METOJBI pacueTa TOKCHYHBIX BBIOPOCOB B
atMochepy ¢ yxomsmmmu Trazamu TOC u HOPMATHBOB OOpa30BaHUS OTXOJIOB,
OLIEHKH  3arpsi3HEHUS]  TOBEPXHOCTHBIX  BOJOEMOB, paboOThl  JBHraTesnei
aBTOTPAHCIOPTa, IIOCIEJCTBUI aBapUHHBIX B3PHIBOB TOIUIMBHO-BO3/YIIHBIX
cMecel ¥ COIMAIbHOrO U UHAUBUYaJIbHOTO PUCKOB.

Marepuan y4eOHOro moOCOOMsS M3JIOKEH Ha OCHOBE JICWCTBYIOIIMX
3aKOHOJATEIbHBIX U HOPMATHUBHBIX JOKYMEHTOB IO OXPAaHE OKPYXaloIlel cpenbl U
PalOHATIBHOMY IPUPOAONOIB30BAHUIO.

VYuyebHoe mnocoOue Uit CTYAEHTOB BY30B COCTAaBIEHO B COOTBETCTBHH C
TOCYIapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM ISl BBICHIMX  Y4eOHBIX
3aBEJICHUM.



MMABA 1
NMPEAMET U 3A0AYU NMPOMBbILLNTIEHHOW 3KONOIru

Haunbonee MaccupoBaHHBIM Bpel OKpYXKarolleld NPUPOIHON cpene
HAHOCSIT TPOMBINUICHHBIE MPEANPHUATHS, DHEPTeTHKAa W aBTOMOOWJIbHBIH
TPaHCIOPT, KOTOpBIE  SIBISIOTCS  HEOTHEMJIEMBIMH  KOMITOHEHTaMHU
ypOaHu3npoBaHHbIX Tepputopuii (derncos, 2007).

NuTeHcuBHOE pa3BUTHUE  XO3AMCTBEHHOW JEATEIBbHOCTH  JIIOJEH,
Jerpajanusi eCTeCTBEHHBIX JKOCHCTEM, aBapud H KaTacTpodsl Ha
MPOMBIIIUICHHBIX 00BbEKTaX TpeOyeT HOBOro MOAXO0Ja K OpTraHu3alud |
(YHKIMOHUPOBAHUIO MPEANPUITHH U SKOHOMHUYECKOH CHCTEMBI B IIEI0M;
HaAJeXaluil BkiIag B (OpMHUpPOBaHMH W pealM3ald TaKOTo IMOJIX0/a
JIOJKHA BHECTH TPOMBIIIUICHHAS DKOJIOTHSI.

[onsatue «npomviuinennas sxono2usy» MOSBUIOCH B Hadase 80-X rooB
XX Beka U K HACTOSIIEMY BPEMEHU CYIIECTBYET HECKOJIBKO OIPENEICHUN
nanHoro tepmuna. H.®. Petimepc (1990) naer ciemyroliee onpeselicHue:
«lIpomvruunennas 9KO0N02Us» — TUCHUIUINHA, paccMaTpuBaromas
BO3/ICHICTBHE TMPOMBIIUICHHOCTH — OT  OTACIbHBIX MPEANPUSTHH /0
TexHOC(ephl — HA TIPUPOJTY, K HA00OPOT, — BIMSIHUE YCIIOBHH TMPHUPOJHOI
cpenbl Ha (YHKIMOHMPOBAHUE MPEANPHUATHN M MX KOMIUIEKCOB. JTO K€
onpenenenue ucnoibp3zoBano B.I'. Kaneiruaeim (2000) u B.B. [lenucoBeiM
(2007).

B pabore P.A. Crenenp u C.M. Pemsix (2000) mox npomwviuiiennoi
9Ko02Uel TOHUMAETCS HayKa 00 9KOJOr0-90KOHOMHUYECKUX cucTeMax. A.A.
UennokoB u JIL.®. IOmenko (2001) Takke CUMTAIOT, YTO COBPEMCHHAS
NPOMbBIULIEHHASI IKOI02UsL — HTO CAMOCTOSITeNIbHAsg HayKa, H3ydaromas
BIIMSHUE TIPOMBINUICHHOW JIEATEIbHOCTH Ha Ouocdepy, a TaKxke
onpezeNsiomas mMyTH J0CTaTOYHO O0e300Ie3HEHHOro AJIsl YenoBeYeCKOn
HMBUJIU3AIMH [IEPEeX0/ia TEXHOC(Ephl B HOOCHEPY.

B.B. Crakun (2000) cumraer, 4TO npOMbLULEHHASI IKOAO2USL — ITO
HAayYHOE HampapieHWe, TMPEIMETOM H3YYCHUS KOTOPOTO SBISETCS
HEMOCPEICTBEHHOE  OTPUIATENBHOE  AaHTPOINOIeHHOE  BO3ACHCTBHE
XO3UCTBEHHOM JIEATEIbHOCTH Ha OKPYKAIOILYIO CPEY.

BonpmMHCTBO — cHenuManMcTOB  CYMTAIOT, 4YTO Haubojee IOJHO
coZiepkaHUe AWCHUIUIMHBI oTpaxkeHo B.A. 3aiinieBbiM (1999), koTopbrii
CUMTall, YTO HPOMbIULIEHHAS 9KOJO2Us paccMarpuBaeT (M3ydaer)
B3aMMOCBSI3b (M B3aUMO3aBHCHUMOCTh) MaTEpUaIbHOTO, B TIEPBYIO OUepeb
MPOMBIIIIEHHOTO, TPOU3BO/ICTBA, YENIOBEKA M APYTHX KUBBIX OPraHU3MOB



W cpenbl X OOMTaHHUs, TO €CTh MPEIMETOM HM3YYECHUs MPOMBIIIICHHON
9KOJIOTUU SABJISIOTCS SKOJIOT 0-3KOHOMHUYECKHE CUCTEMBL

Ha pucynxke 1 moka3zaHa B3aMOCBSI3b OT/I€BbHBIX OTpaciel S3KOJIOTUU U
MECTO IIPOMBILIIEHHON SKOJIOTH B Py S9KOJIOTHYECKUX HaYK.

Swonofua DHONOrAR HENapHI
CACTEMATHIECKHK IRYN | |uamapHan SKONOMWR WHEBOO
[Bugakoncas)
[ ¥} YIS WS,
MEHEIKONOMNANA,
TIPMKNAEHES SRaMiona, | [RKOIOMMA KIATOK W TRHHER,
Sronoms: o TERHOIOMAYRGKEA fuananormeckas
TPMGOE, b “kuﬁn. v ORONDIUN, DRONITHA, SKONOFM
NMBOTHEX ComcronganilcTReMHAR | | 000K, MomynAURONHAR
# THIOMBILENBHHER BKONOMUA, IROA0MMA B
FKONOTUR, cooliuscTe,
BKONOrOIKOHOMHUBLKER Grolaronoris,
K& Orms,
. . ey GuoCeRoNoTUs
g I
DKONOMS CREA XHAHM, KowuenryansHan
[chep a6 pacnpocTpametns  IKCTAQNMEHTANEHAR
1 recrpadimecnx BKOAOTUR
AOORAANEeneHVR
. AnanuTwiackan
apot KOO,
NHTOIOTONN, BK0NOMHR TEOPETHISCKEA
FEGOR W ITyCThiHE SRONOIKA
JKONOTHA
XpoHoakanorms BROADMMK NOCANEHHA
ﬂmupmecxmom, Yptioakonorns,
asmw"maa" aKonorys! BRONOTHR CEPOUTEMLCTEA
CoLpantHan aKONoris PACTOPANLHAY HOADIHA
{ayTORKGMOWA)
SNOA0AR CAMBM,
YASADHHES SKONDTUS, PUSHIBCKAA KONOTUR,
BKONOMUE HENOBEKA, XMMHHOCKEN SKONOTIA,
PronOL M 1R BHTPONOMBHHK]
HAPODDHACANENUR, BOApeRCTERR

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

OpHoll W3 TIUWIaBHBIX 3aja4 MPOMBIIUIEHHON 3KOJOIMH SBJSETCA
HaxXOXJEHUE IIyTel JUIsi palMOHAIbHOIO MCIOIb30BAHUS PUPOIHBIX
PeCypCcoB, IPENOTBPAILECHUS UX UCUYEPIAHHUsS, ACTPANALMU U 3arps3HEHUs
OKpYXalOIIEel Cpelibl, @ B KOHEUHOM UTOre — COBMEIIECHUE TEXHOTEHHOTO U
OMOre0XHMMHUYECKOT0 KPYTOBOPOTOB BEIECTB.

[MpombInuieHHas 3Konorusi — (yHKIHOHANIbHAS AWCIMIUIMHA, TaK Kak
Hapsily C YCTaHOBJICHHMEM CTPYKTYpPbl M 3aKOHOB PAa3BHUTUS HKOJIOTO-
SKOHOMMYECKHX CHUCTEM, IIPEIMETOM MCCIIEI0BaHUS IPOMBIIUIEHHON
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OKOJIOTUHU ABJIACTCA YCTAHOBJICHUEC JUHAMUYCCKUX cBs3el BHYTPU HHUX, TO
ecTh (YHKIIMOHUPOBAHUE MTOJOOHOH CUCTEMBI KaK €IUHOTO LIENOTO.

MeronoIoru4eckoil  OCHOBOM MPOMBIIIJIEHHOW HKOJOTHMU  CIIY’KHT
CUCTEMHBIN nmoaxoaq ¢€ Yy4de€ToM BCEro MHOI‘OO6pa3I/I§I O9KOHOMHYECCKUX,
6I/IOHOI‘I/I‘IGCKI/IX, CONMAJIBHBIX, TCEXHOJIOTMYCCKUX U OJPYTUX CB513CI>'I, ux
pasHooOpasus u conoqunHenus ([anakruonosa, 2002).

TexHomoruii B uenoBe4eCKOM OOLIECTBE CYIIECTBYET, IO KpalHen
Mepe, CTONBKO K€, CKOIBKO M pPa3HbIX BHJIOB CO3JAaHHBIX YEIOBEKOM
MPOAYKTOB (a MHOTHME TMPOIYKTHl HMEIOT WU [0 MHOXKECTBY pa3HBIX
TEXHOJIOTUH), BCE 3TO MHOrooOpa3ue TEeXHOIOTMH MOXKHO MOJpa3/eiHTh
Ha TPH OCHOBHBIX Kiacca: (HU3UKO-MEXaHHUYECKHE, XHUMHUYECKUE H
OMOTEXHOJIOTHYECKHE.

B gusuxo-mexanuueckux mexronocusx UCXOIHBIH MaTepuan (CbIpbe) B
mporecce TMONYy4YeHHsT 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,
MOJyYeHHEe TMOMUATWICHA W3 MPUPOAHOrO rasa). buomexuonozuueckue
npoyecchl 3aHUMAIOT 0C000€ MECTO B MPUPOTOOXPAHHBIX TEXHOJIOTHSIX,
MOCKONIBKY B OCHOBE CBOEH SIBIIIIOTCS  OKOJOTHYECKH  YHCTBIMHU
MPOU3BOICTBAMHU (HAPUMEP, MUKPOOUOJIOrNYECKasi OYMCTKA CTOYHBIX BOJT
npeanpusTid u mouB oT Hedtu u HedrenpoxykroB) (["amakTHoHOBa,
2002).

B ocHOBE POMBINIUIEHHOH KOJIOTUU JIEKHUT KOHUETHUS «Oe30MmX00HO
mexHoao2uu»,  TpenycMaTpUBalOIed  IHUKIMYHOCTh  MaTepHaIbHBIX
norokoB. Ha OOmeeBponelickoM COBEIIAHUM TIO0 COTPYAHWUYECTBY B
oOyiactu oxpaHbl Okpyxarwmeit cpenst (r. JKenesa, 1979 r1.) ObLIO
cOpMyITUPOBAHO MOHSITHE «bezomxoonas MEXHON02UAY) —
«...MPaKTUYeCKOe MPUMEHEHHE 3HAHUN, METOJIOB U CPEJNICTB C TEM, YTOOBI
B paMKax MOTpeOHOCTel 4enoBeka 0o0ecreunTh Hanboliee palnroHaIbHOE
HUCIIOJIB30BaHUEC MMpUPOAHBIX pecypcoB u OHEpTUn u 3allIUTUTD
OKPYXKAaIOIIYIO CPEIy».

B Hacrosimee Bpems, 0COOEGHHO 3a PyOEXKOM, YacTO TPHUMEHSICTCS
TEPMHUH  Yucmoe Npou3eo0Ccmeo KaK  «..IPOHU3BOACTBO, KOTOpOE
XapaKTCpU3yCTCd HENPEPLIBHBIM U MOJHBIM IIPUMEHCHUEM K IIpoLecCaM U
MPOLYKTaM MPUPOAOOXPAHHOM cTparteruu, MPeAO0TBpaIIAIOICH
3arps3HEHKUE OKPYKAIOIICH CPEllbl TAKUM 00pa3oM, YTOOBI MIOHU3UThH PUCK
JUISl 9eNTOBEYECTBA U OKPYIKaIOLIei cpebh».



MNMABA 2
TEXHOIEHHbIE CUCTEMbI

CoBpemeHHas ouochepa MOJIBEpKEHA Pa3HOCTOPOHHUM
AQHTPOTNIOTEHHBIM ~ BO3JEUCTBHUSAM,  KOTOpPbIE  OCYIIECTBISUINCH  Ha
NPOTSKEHUHU TIOYTH BCEM YEIOBEYECKOW HCTOPHM, HO B TEUYEHUE
MOCIEAHUX ABYX CTOJIETUH OHM MHOTOKPAaTHO YCHUJIMIIUCh M TPUBEIH K
CYIIECTBEHHBIM  KOJMYECTBEHHBIM M  KAueCTBEHHBIM  HW3MEHEHHSIM
ouocheprl. YenoBeueckas IMBUIM3AIMS OOYCIOBWJIA TOSBIICHUE Ha
IJIAaHETE HOBOM  IJI00aNbHOW  MaTepuajibHOH CHCTEMBI B BHJC
MHOTOCJIOWHOW HACBHIIIEHHON C(ephl HCKYCCTBEHHO CO3JaHHBIX O0BEKTOB
(Bpouckuii, 1996).

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

COBOKYITHOCTh MH)KEHEPHO-TEXHMUYECKHX IPOIIECCOB B 3EMHOM Kope,
rujgpocdepe, atmocdepe u OmmxkHeM Kocmoce, HaAydHBIX M TEXHUYECKUX
JNOCTHXKEHUH, TO3BOJSIIONIMX  YEIOBEKY HCIONb30BaTh IMPHPOIHBIC
pecypcehl, a Takke nepectpoiika ouocepbl U cozganue TexHocdepsl, Tae
TOCIIO/ICTBYET 4YeNlOBEYECTBO KaK TeoJlorMuecKas Cuia, T.e. BCE, 4TO
CBSI3aHO C MPOHM3BOACTBEHHOM JAEATENBHOCTHIO UENOBEKa, HAa3bIBAIOT
mexnoecenezom. Co3gaHHbIe B MPOIEcCEe TEXHOTEHE3a WM BOSHUKIIHNE KakK
€ro MOoOOYHBIN PEe3yNIbTaT UCKYCCTBEHHBIE BEIIECTBA, BKIIFOUYAs BHILICALIYIO
U3 CTPOSl TEXHUKY, OKa3bIBAIOIIHME ONMpeelicCHHbIE BO3ICHCTBUS Ha Cpeny
OOMTaHMSI OPTraHU3MOB, HA3bIBAIOT MEXHO2EHHOU NPOOYKYUEI.

Texnozcennas cucmema — 3TO CJIOXHAs, HWCKYCCTBEHHO CO3JaHHAs
YEeIOBEKOM B pe3yibTaTe MPOU3BOJACTBEHHON MAEATENLHOCTH CHCTEMA,
KOTOpasi HaxOAMTCS B KOHTAKT€ C OKpYXKalolled NpUPOJHON Ccpenoit
(CrenanoBckux, 1998; 2003). B TexHOreHHBIX cucTeMax (B ropogax, Ha
MPOMBIIIUICHHBIX TPEANPHUATUSAX) DHEProoOMEH pE3KO OTIMYaercs OT
MPOIIECCOB, MPOMCTEKAIOMUX B mpupoje. [1oTok BemecTBa U SHEPTUU
4yepe3 MPOU3BOJICTBEHHYIO CHUCTEMY MPAaKTUYeCKH HE UMeeT OOpaTHOM
MOJIOKUTENILHOW CBsi3u. Ha BXoze — 3TO BCE BO3pacTaroliee norpedicHue
peCypcoB W DHEPTHM, Beayllee K Jerpaiallid NPUPOJHBIX cucTeM. Ha
BBIXOJIE — OTPOMHOE KOJIMYECTBO OTXOJIOB, MOCTYMAIOIINX B OKPYKAIOIIYIO
cpemy, 4YTO SIBJsIETCSl TJaBHOM NPUYMHON ee 3arpsa3HeHHs. DHTPOMHS
TEXHOI'CHHBIX CHCTEM HMEeT TEHACHIMI0 K HEYMOJIMMOMY pOCTY:
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BO3HUKAIOT aBapH{, HApYyIIAIOTCS CBA3M YNPABIEHMS, YCHUIMBAETCS Xaoc.
Jis mojyiep)KaHus 3TUX CHUCTEM B pabodeM COCTOSHUM TPeOYIOTCS BCE
YBEIMYMBAIOIIMECS JHEpreTuyeckue 3arparbl. PocT Mpou3BOACTBa,
YBEIIMYCHUE HACEJIEHUS OOJIbIIMX TOPOAOB BEIYyT K OOOCTPEHUIO
aKoyiorndeckor oocranosku (Macios, 2002).

Ha teppurtopun Poccuu pacrnonokeHo 0omnee 24 ThICSYU MPEATPUSATHIA,
BBIOpACHIBAIONINX BpEIHBIE BEUIECTBA B aTMOcdepy M BomoeMbl. M3 HHX
33% BBIOPOCOB JAIOT MPEANPUATHS MeTaLTyprun, 29% — sHepreTudecKue
00beKTh, 7% — TPENnpUATHS XUMHUYECKOM NPOMBIIUICHHOCTH, 8% —
00BEKTHI YroJbHOW MPOMBIIIIEHHOCTH. bBollee MOMOBHHBI BBIOPOCOB B
aTMocepy mpuxonuTces Ha TpaHcnopT. Exeronno B Poccun ynaBnuBaercs
u 00e3BpexHUBacTCs UMb 76% O0IIero KojaumyecTBa BPEIHBIX BEIIECTB,
82% cOpachiBaeMbIX BOJI HE TMOJBEPracTcs OYUCTKE, MOITOMY KauecTBO
BOJl OCHOBHBIX peK Ha Tepputopun Poccuum oOleHHBaeTcs Kak
HEYJI0BJIETBOPUTEIHHOE.

OCHOBHBIMM TMPUYMHAMH BO3HUKHOBEHUS TEXHOIECHHBIX OMACHOCTEH
SIBIISTIOTCSL:

* HEepalMOHAIFHOE pa3MEIIeHHE MOTEHIINaIbHO OMACHBIX OOBEKTOB
MPOU3BOJCTBEHHOIO  HA3HAYEHMS, XO3SAWCTBEHHOM W  COLIMAJIbHOM
WHOPACTPYKTYPHI;

* TEXHOJOTHYECKass OTCTANOCTh IPOM3BOJCTBA, HH3KHE TEMIIbI
BHEIPEHUSI  pPECypCcOdHeprocOeperaommx W APYTHX — TEXHHYECKU
COBEpIICHHBIX U 0€30MaCHBIX TEXHOIOTHH;

* W3HOC CpEICTB MPOMU3BOJACTBA, JIOCTHUTAIOIIMN B psjAe ClydyaeB
HIpenaBapuiHOro ypoBHS;

* yBeNHYeHHE OOBEMOB TPAHCHOPTUPOBKH, XpAaHEHUS, MCIOIb30BaHUS
OTACHBIX MJIM BPEIHBIX BEIIECTB U MaTECPUAIIOB;

* CHIDKCHHE MPOQECCHOHANBHOIO YPOBHS pPaOOTHHKOB, KYJIBTYPBI
TpyZAa, YXOJA KBaTU(HUIMPOBAHHBIX CIIEIMAJIMCTOB W3 MPOU3BOJCTBA,
MPOEKTHO-KOHCTPYKTOPCKOH CITy:KOBbI, MPUKIATHON HAYKH;

* HH3Kas OTBETCTBEHHOCTh OJDKHOCTHBIX JIMI, CHHUXKCHUE YPOBHS
MPOU3BOJICTBEHHON U TEXHOJIOTMYECKON JIMCIIUIUINHBI;

* HEJIOCTaTOYHOCTh KOHTPOJIS 32 COCTOSIHHMEM MOTEHIIMAIBHO OMACHBIX
00BEKTOB; HEHAJSKHOCTh CHUCTEMBI KOHTPOJISI 32 ONAacHBIMH WX
BpeOHBIMH (pakTOpamu;

* CHIDKGHHE YPOBHS TEXHUKH O€30MacHOCTH Ha MPOU3BOJCTBE,
TpaHCIOpPTE, B BHEPTETHKE, CEIbCKOM XO035HCTBE;

* OTCYTCTBHE HOPMATHBHO-IIPABOBON 0a3bl CTpaxoBaHMs TEXHOTEHHBIX
puckos ([Terpo, Makames, 2008).



MNABA 3

9KONOIMM4ECKUE NPOBJIEMbI SHEPTETUKU
N NYTU UX PELLEHUA

OOBEKTBI PHEPTETHKH, KaK U MHOTHE MPEANPHITUS IPYTUX OTpaciel
MPOMBIIUICHHOCTH, TPEICTABISIOT COOOH HCTOYHHKH HEU30eXKHOrO,
MOTEHIINAJIbHOTO, IO HACTOSILEro BPEMEHH MPAaKTUYECKH KOJMYECTBEHHO
HE YYUTHIBAEMOTO PUCKa JUIA HaceleHUs U oKpyxkaromel cpensl (MBaHoB,
®aaun, 2002; Mensenes, 2002; XBan, 2003).

OHepreTrueckie OOBEKTHl  (TOIUIMBHO-DHEPTETHYECKUH  KOMILIEKC
BOOOIIE M OOBEKTHl PHEPTETHKH B YaCTHOCTH) MO CTENEHH BIMAHUS Ha
OKPYXAaoIIylo cpely NpUHAUIOKAT K YHCIy HauOonee WHTEHCHBHO
BO3JIeHCTBYIOMMX Ha Ouochepy (puc. 2).

—» OnexTposHapun
SHepreTuiECckNe
.—_—L——pbl JxeproycraHoBKa Tennosas

S U — IHEPWA
{r cny4ae xombn-
HUPOBAHHDID
POW3BOACTRA
Tenna v anekypo-
aHEPrUK}

PaxTopbl BOINLWCTAXA HA OXKPYXAWLEYIO cpeny

Jarpravenue | | Tennosoe PapnoaxrueHoe | { Jxonoiiue-
NPONYKTAMKY aarpsAIHEHHE —|3arPAIHEHME CKDE BITMF-
CropaHna {a cny4ae A3C)| |Hue aksato- [
PHiA (e coy-
e |uaerad)
PapuoaKTMEHOE|
- - BOafeAcTRYe
;n;. g % € BEHTHNAYUON-| | 3aTonnetme
alle ¢ o2 ||oZ HiMA TOToKAMK | MonesHbix |4
a 5o = e -
w@ -~ = a 1= nnowaned
29 |5288||85l55,
g_g 3m§5 E}E ”é% PaaualoHice
DE &7 5318 &2 & & 31|, |nospeiicrave ¢ o
Fn |o=Fz|lBdO 8 YK 211 Boapei-
mml|dcasljEabllegd OXNAHKAAERA pa
NMecI||ICoflOTd - CTBUE
BOAOH
Ha KMMaT
l l Mpormkao- B =
a9 2 GINER-
WMznaTue u3 SnexTpo- - | LUEA pAU cTEMe
chonbaeagmlux manmTHoS Lt Ha Gnopy <J
TEPDUTCPUA BO3RENCTBUE| n hayhky
e | PAgnoaKTNa- B panote
Hele DEXOAL SKBATOpHH

Puc. 2. BnusiHue 3HeproycTaHOBOK Ha OKPYXAIOUIYIO0 Cpeny
(o T.A. XBany, 2003)
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DHepreTrKa — OCHOBHOM JIBWXKYIIUH (akTop pa3BUTHS BCEX OTpaciel
IPOMBINUIEHHOCTH, TPAHCIIOPTa, KOMMYHAJIbHOI'O U CEJIbCKOTO XO3SICTBA,
0a3a TIOBBILIEHUS TPOM3BOAMUTENBHOCTH TpyJa U  OJarococTOSHUS
HaceJeHus. Y Hee HauOonee BBICOKME TEMITbI Pa3BUTHSI U MacCIITaOblI
mpousBoAcTBa. Jlonsg  y4yacTMsl SHEPreTMUECKHX TpeNnpusTHd B
3arpsA3HEHUM OKPYIKAIOIIEH CpeAbl MPOJYKTaMU CTOPAaHUsS OPraHUYECKUX
BUJIOB TOIUIMBA, COAEPXKALIUX BPEIHBbIE INPUMECH, a TAKKE OTXOAAMH
HU3KO TTOTEHITMAJILHOM TEIIOTHI BEChMa 3HauuTeIbHA (pHC. 3).

= & e o 1K .. e
SHEPTETHIKA POCCHW H AHTFONOTERHOE [, A~ Tl & Kandregy avriue e VO oy o el o R
VZMEHEHVE APYPOMIHGIX AKOCHCTEM

SR R %y

Puc. 3. Dnexrposnepretrka Poccuun
(mo A.T". 3Bepeny, 2001)

Bo3sgeiicTBrEe TENMIOBBIX 3JEKTPOCTAHIIMMA Ha OKPYKAIOIIYI0 Cpeny BO
MHOT'OM 3aBHCHUT OT BHJa C)KUT'AEMOr'0 TOIINBA. TorumBa ensaTes:

1) mo arperaTHOMy COCTOSHHUIO — Ha TBepaoe (mpUMeHseTcs
MPEUMYIIECTBEHHO IS MOMyYeHHS TEMIOBOM M 3JIEKTPOIHEPTUH ), KHUIKOE
(B mBUTATENsIX BHYTPEHHErO CrOpaHMs, B KOpaOelIbHBIX (CYIOBBIX) W
CTallHOHAPHBIX KOTEIBbHBIX YCTaHOBKaxXx) M Tra3o00pa3Hoe (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 HCKOIAEMBIE:
yrojib, Topd, HedTh, IpoBa U MPUPOIHBIH ras.

Yeons — camoe pacnpocTpaHeHHOE HCKONAeMoe TOIJIMBO Ha Hallel
mradere. CnenuaiucTbl CUMTAIOT, YTO ero 3amacoB XxBatuT Ha 500 Jer.
Kpome Toro, yronp pacnpocTpaHeH 1Mo BceMy MUpPY Oojiee paBHOMEPHO U
OoH Oonee SKOHOMHYEH, 4eM HedTh. Pa3nnuaroT TpM OCHOBHBIX BHZA
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WCKOMAEMbIX yIJIeH: aHTpaluT, KaMeHHbIH W Oypeiid yrmu. M3 yrist mpu
BBHICOKOM  JIaBIEHUM  MOXXKHO  TOJYYUTh  JKOJOTMYECKH  YHCTOE
CHUHTETHYECKOE KUAKOE TOILINBO.

Topg — poIyKT TepBOM CcTaauu 00pa30BaHUs UCKOMAaeMbIx yriied. [1pu
SHEPreTHYECKOM UCIOIB30BAaHUN TOp(a NUMEET MECTO PSI OTPUIATEIbHBIX
MOCTIEICTBUN JUISI OKpY’Karollel cpenapl: HapylleHHe pexuma BOJIHBIX
CHCTeM, HW3MEHEHHe JaHAmadTa W IOYBEHHOTO IIOKpOBA B MeCTax
TOp¢oa00bIUH, YXYALUIEHUE KaueCTBa MECTHBIX HCTOYHHUKOB MPECHON BOJIBI
W 3arps3HEHHe BO3AYIIHOro OacceifHa, pe3Koe YXy/IIEHHE YCIOBHH
CYLIECTBOBaHUS )KMBOTHBIX.

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

[lpu cxuraHuyM TBEPAOro TOIIMBA B aTMOC(epy MOCTYMAIOT JIeTydas
307a € 4YacCTULAMM HEIOTOPEBIIErO TOILIMBA, CEPHUCTBIA M CEPHBII
AQHTUAPHUIBI, OKCHABI  a30Ta, HEKOTOPOE KOJIMYECTBO  (PTOPUCTHIX
COEIMHEHUH, a TaKKe Ta3000pa3Hble MPOAYKTHI HEMOJHOTO CrOpaHus
ToruBa. Jleryuas 301a B HEKOTOPBIX CIydasX COAEPKHUT IIOMHMO
HETOKCHYHBIX COCTaBISIIOIIMX M Ooliee BpeaHble MpuMecu. Tak, B 30i1e
JIOHEIIKUX aHTPAllMTOB B HE3HAYUTENbHBIX KOJIWYECTBAX COJEPKUTCS
MBILIBSIK, a B 3051 DKHOACTY3CKOTO H HEKOTOPBIX JAPYTHMX MECTOPOXKICHUN
— CBOOOJHBIM JIMOKCHJI KpEMHUs, B 30Ji¢ ClaHieB u yriei Kancko-
AuyHckoro 6acceiiHa — cBOOOIHBIN OKCUJI KaIbIMs.

B nponykrax cropaHus ocuoKux U0 monauga OTCYTCTBYET JETydast
3oma. [Ipu CkuraHuM MasyToB C JBIMOBBIMH Ta3aMH B aTMochepHBIH
BO3yX IIOCTYIAIOT: CEPHHUCTHIM M CEpHBIN aHTHIPHUIBI, OKCHIBI a30Ta,
COCIMHEHUs] BaHAJUs, COJMIM HATPUS, a TAKKE BEIIECTBA, YJIAISEMBbIE C
MTOBEPXHOCTH KOTJIOB IIPH YHCTKE.

[lpu cxuTaHUM NPUpoOHO2O 2a3a CYIIECTBEHHBIM 3arpsi3HUTENEM
aTMocdepsl ABISIFOTCS OKCHABI a30Ta. OIHaKO BHIOPOC OKCHIIOB a30Ta MpH
cxurannu Ha TOC mpupoaHoro rasa B cpenHeM Ha 20% HMKe, 4eM IpH
ckuranun yras. TakuMm o0pa3oM, NMPHUPOAHBIA ra3 sBJsieTCS HauOonee
9KOJIOTMYECKH YUCTHIM BUIOM 3HEPreTHUeCKOro TOIUINBA U IO BBIIEIEHUIO
OKCHJIOB a30Ta B IIPOLIECCE FOPEHUSI.

K wHCcKycCTBEHHBIM TOIUIMBAaM OTHOCSTCA: KOKC JIOMEHHBIX IedeH,
HUCKYCCTBEHHbIE  TOpIOYME  Ta3bl, MOTOPHOE TOIUIMBO W  Jp.
KameHHOYTONbHBIN KOKC MPUMEHSIOT Ui  BBIIUIABKM Yyr'yHa Kak
BBICOKOKaYEeCTBEHHOE  Oe3JpIMHOE  TOIUIMBO W OJHOBPEMEHHO
BOCCTAaHOBUTENb KENE3HOW pyabl. VCKyCCTBEHHBIE TOpHOYME Tra3bl
MOJPa3eNIOTCs Ha TeHepaTOpHbIe, KOKCOBBIE U Ta3bl, 00pasyromuecs npu
razuuKannuy TBEpAbIX TOIUIMB (BO3AYIIHBIM W BOAsHOW ra3). MoTopHoe
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TOIUIMBO — 3TO XHJKOE WM Ta3000pa3HOe Topiodee, HCIOIb3yeMOE B
JBUTATENSIX BHYTPEHHEr 0 CrOpaHusl.

B TemnmosHeprerke WMCTOYHMKOM MAaCCHPOBAaHHBIX aTMOCQEPHBIX
BBEIOPOCOB ¥ KPYNHOTOHH@XHBIX  TBEPIBIX  OTXOIOB  SIBISIOTCS
TEIUIOJIEKTPOCTAHIINM, TPEeNNpUSITHS W YCTAaHOBKM  MapOCHIJIOBOTO
XO35HCTBa, T.e. JIOOble MNpennpusTHs, padoTa KOTOPHIX CBs3aHA CO
C)KMTaHUEM TOIIIINBA.

Hapsny c razoo0pa3HbIMH BBIOPOCAMH TEMJIOIHEPTETHKA MPOU3BOIUT
OFPOMHBIE MacChl TBEPAbIX OTXOJ0B, K HHM OTHOCITCS XBOCTBI
yrieo0oraiieHus, 301a U NUIaKy.

3arpsa3HeHre W OTXOJbl DHEPreTHYecKUX OOBEKTOB B BHUJE Ta30BOM,
XKHUJIKOW U TBEpAOH (a3bl pacHpenesIioTCs Ha JIBA TIOTOKA: OJJMH BBI3HIBACT
riobanbHbIe U3MEHEHUS, a PYrod — PernoHaIbHbIE U JOKAIbHBIE.

Tak >xe 0OCTOMT JIeIO W B JPYTrUX OTPACIAX XO3AHUCTBA, HO BCE XKE
JHEpPreThKa M CXKUTaHWEe HMCKOMAeMOro TOIIMBA OCTAIOTCS MCTOYHHUKOM
OCHOBHBIX TTIOOANBHBIX 3arps3HuTeneid. OHU MocTynalwT B atMocdepy, H
3a CYET MX HAaKOIUIEHHS H3MeEHseTcd KOHIIEHTpalMsi MalbIX TIa30BbIX
COCTaBISIIOIIMX aTMocdepbl, B TOM 4YHCIEe MapHUKOBHIX Ta3oB. B
atMocepe MOSBMIMCH Tasbl, KOTOpblE paHee B HeW MPaKTHYECKU
OTCYTCTBOBIN — XJIOP(PTOPYIIIEPOAbL. DTO TII00ANbHBIE 3arps3HUTENH,
HUMEIOIIe BBICOKHI TTapHUKOBBIA 3 (eKT U B TO k€ BpeMsl YUacTBYIOIIHE
B pa3pyllleHHH 030HOBOT'O dKpaHa crpaTocdepsl. Takum obpa3omM, ciemyer
OTMETUTh, YTO Ha COBPEMEHHOM »JTale TeMJOBbIE JJIEKTPOCTAHIIUU
BbIOpackiBatloT B atMocdepy okomo 20% oT oOIiero KojduuecTBa Bcex
BPEIHBIX OTXO0B MPOMBIIUIEHHOCTH.

Crounsie Boasl TOC W JUBHEBbIE CTOKM C MX TEPPUTOPHIA,
3arpsi3HEHHBIE OTXOJIaMH TEXHOJIOTMUYECKHX ITUKJIOB IHEPrOYCTaHOBOK U
cofiepkalliie BaHAAWH, HUKeIb, (TOp, (eHONbl U HePTENPOAYKTHI, IpU
cOpoce B BOOEMBI MOTYT OKa3aTh BIMSHHE Ha KAa4eCTBO BOJBI, BOJTHBIC
opranu3msl. M3MeHeHHe XMMHUYECKOro cOCTaBa T€X HMJIM HMHBIX BELIECTB
MPHUBOAUT K HAPYIIEHUIO YCTAHOBHUBILUXCS B BOJOEME YCIOBHH OOMTaHUS
Y CKa3bIBaeTcs Ha BUJOBOM COCTABE M YHCJIEHHOCTH BOJHBIX OPraHU3MOB U
OakTepuii W, B KOHEYHOM CUETE€, MOXET MNPHUBECTH K HAPYIICHHUSIM
MPOIIECCOB CAMOOYMILIEHUSI BOAOEMOB OT 3arpsA3HEHUH U K yXYJIIEHUIO UX
CaHUTApPHOI'O COCTOSHUS.

TOC npou3BOAAT HHEPTUI0 MpPU TOMOIIM TYpOWH, NPHBOAWUMBIX B
JBIDKEHHE HarpeThiM napoM. [Ipu pabote TypOMH HEOOXOIMMO OXJIAXKIATh
BOJIOW OTpaOOTaHHBIA Map, TO3TOMY OT DHEPreTHYECKOH CTaHIUH
HEMPEPHIBHO OTXOAMT IOTOK BOJBI, MOJOrperoil 00biuHO Ha 8-12°C u
cOpaceiBaeMoii B BojgoeM. 30HBI mojorpeBa KpymHbIXx TOC 3aHUMarOT
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IJIOIIA/(b B HECKOJIBKO JECATKOB KBaJpaTHBIX KUJIOMETpPoB. B pe3ynbrare
MOBBILIEHUSI TeMIIepaTypbl B BOJAOEME W HApyLIEHHs HMX €CTECTBEHHOIO
THJIPOTEPMUYECKOTO PEXMMA HHTCHCHU(PHUIUPYIOTCS TPOILIECCHI «I[BETCHUS
BOJIbI, YMEHBIIAETCSI CITOCOOHOCTh Ta30B PACTBOPATHCS B BOJIE, MEHSIIOTCS
(¢u3nUecKre CBOWCTBA BOIBI, YCKOPSIOTCS BCE XHMHYECKHE H
OuonoruyuecKre Mpolecchl, mpoTeKatome B Heil u T.1. B 30He momorpesa
CHIDKaeTcs TMpO3payHOCTh BONBI, yBenuumBaercas pH u  ckopocth
Pa3IoXKEHUS JETKO OKHUCISIOMINXCS BEIIECTB.

Ha teppuropuu r. Momap-Omsr
OCHOBHBIMH MPENIPHATHIMH
JJIEKT-POSHEPTETUKI u
TerodHepreTuku siBisttores OAO
«omkap-OmiH-cKast TOL-2»
¢mmana OAO «TTK-5» «Mapuit
On wu UYyBammm» u MVII
«omkap-OnuHckast TOL-1»
(Hokman..., 1998; Oxomorus T.
WMomkap-Oner, ~ 2004;  2007; Puc. 4. Tpennpusrus

Exeromuenii  fgoxnag..., 2010) VIEKTPOIHEPreTHKHU M TEIIOIHEPreTHKH
(puc. 4). r. Momkap-Omnbl

Dkonoeuyeckue npoobaemvl 2UOPOIHEPSETNUKU. Baxueiimas
0COOEHHOCTB THPOIHEPTETHUECKIX PECYPCOB MO CPABHEHHIO C TOTUTMBHO-
SHEPreTHYECKHUMH pecypcaMH — HUX HelmpepbiBHAs BO300OHOBIAEMOCTb.
OtcyrctBue motpeOHocTH B TomumBe it [DC ompeaensieT HHU3KYIO
cebecronMocTh BbIpabaTeiBaeMoii Ha ['DC amektposHepruu. [loaTomy
coopyxkenuto ['DC, HecMOTps  Ha  3HAUMUTEIbHBIE  yIEIbHBIC
KanmutajoBiaoxkeHns Ha 1 kBT ycraHoBneHHON  MOIIHOCTH U
MPOAOJIKUTEIIbHBIC CPOKU CTPOUTCILCTBA, IPUAABAJIOCH W TIPHUOACTCA
OonpIioe 3HadeHHE, OCOOCHHO KOrJa d5TO CBA3aHO C pa3MEIlCHHEM
JJIEKTPOEMKHUX IIPOU3BOACTB.

I'uaposnekTpocTaHIus — 3TO KOMILJIEKC COOPYXEHUH U 000pyI0BaHus,
MOCPEACTBOM KOTOPBIX OHEPrusi IOTOKa BOIBI MpeoOpasyercss B
anekTpudeckyto sHepruro. ['DC cocTouT U3 TOCIeNOBAaTENbHON IIenu
THJIPOTEXHUYECKUX  COOPYXKEHHH, 00ecmeunBalommx HEe0O0XO0IUMYIO
KOHIIGHTPAIMIO MOTOKa BOJBI M CO3JaHHE HAmopa, M 3HEPreTHYecKoro
000pyI0BaHUS, MPEOOPA3YIONICr0 SHEPTUIO JBUXKYIICHCS IO HAIOpOM
BOJIBI B MEXaHWYECKYIO DHEPTUIO BpAIllEHUs, KOTOpas, B CBOK OYepe.b,
npeodpasyercs B 3JEKTPUUECKYIO SHEPTHIO.

HecMoTpsi Ha OTHOCHTENBbHYIO JEIIEBH3HY JHEPrHH, TOIy4aeMoOi 3a
CUET THUAPOPECYpPCOB, JONS UX B DHEPreTUUYECKOM OallaHCce MOCTEEeHHO
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yMmeHbinaercs. OOHOM W3 BaKHEHIIMX TPUYMH YMEHBIICHHS JOJNH
sHepruu, mnomyyaemoll Ha I'DC, sBisercd MOIIHOE BO3JEHCTBHE BCEX
9TamoB  CTPOMTENBCTBA W DKCIUTyaTallkd  THUAPOCOOPYXEHWH  Ha
OKPY’KaIOIIYIO CPeLy.

OmHuM W3 BaXHEMIIMX  BO3JEHCTBMI  THUAPOIHEPTeTHKH  Ha
OKPYXAaIOIIYI0 CpeAy SIBISETCS OTYYKICHHWE 3HAUUTENBHBIX IJIOIAAeH
MOWMEHHBIX 3eMEJb MO/ BOAOXPaHWIMIIA. 3eMIIM BOIM3M BOAOXPAHUIIMLI
WCTIBITHIBAIOT TOATOIUICHNE B PE3YJIbTaTe MOBBIIICHUSI YPOBHS TPYHTOBBIX
BOJA. DTH 3€MJIM, KaK MPaBWIO, MEPEXOJAT B KaTErOPUIO 3a00JI0YCHHBIX.
YHHUTOXKEHHE 3eMEeNb M CBOMCTBEHHBIX UM YKOCHUCTEM MPOUCXOAMUT TAKKE
B pe3yjibTaTe WX paspylleHus Boaod (mpu dopmupoBaHuM OeperoBoi
JIMHUN).

Co cTpOHTENbCTBOM BOJOXPAHWIIHMIL CBSI3aHO PE3KOE HapylleHHE
THJIPOJIOTHYECKOT0 PEKUMa peK, CBOUCTBEHHBIX UM SKOCHCTEM U BUJOBOTO
COCTaBa THAPOOMOHTOB. B MepeKphITHIX BOJOXPAaHWIMIIAMH PEYHBIX
CHCTEeMax AaKKyMyIUpPYIOTCS  TSDKEIble  METauibl, pPaJlOaKTHBHEIC
9JIEMEHTHl M MHOTHE SJIOXMMHKAThl. B  BOmoOXpaHMIMIIAX PE3KO
yCUIIMBAeTCs TPOTPEBaHHE BOJA, YTO HHTEHCU(DUIUPYET MOTEPI0 HMHU
KACIOpOJa ®  JpyrHe MpPOIECChl, OOYCIOBIMBaEMbIC  TEIJIOBBIM
3arpsi3HeHHeM. [locienHee, COBMECTHO C HAKOMJICHHEM OHMOTEHHBIX
BEILIECTB, CO3JAaeT YCIOBUS Ul 3apacTaHusi BOJOEMOB M WHTEHCHBHOTO
Pa3BUTHS CHHE-3€JIEHBIX BOJOPOCIE. YXyAlIeHne KauyecTBa BOJBI BEJET K
ru0en MHOTUX ee oOuTaTened, HapylmaroTcsl MyTH MHUTPAlUH PhIO, HIeT
paspylieHre KOPMOBBIX YTOJHiA, HEPECTHIIUII.

Bonmoxpanunmiia OKas3bIBarOT 3aMETHOE BIHUSHHE Ha aTMocdepHbie
nporeccel. C  TMOBBILIEHHBIM  HCHAapEHHEM  CBSI3aHO  MOHW)KEHHE
TEeMIIepaTypbl BO3/lyXa, yBEJIMUCHNE TYMaHHBIX SIBICHUH.

Yebokcapckoe BOJOXpaHWIMIIE — OAHO W3 BOAOXpaHWiIHI] Bomro-
Kamckoro kackanma, pacnoiokeHHoe Ha peke Bonre, Ha TeppuUTOpHSX
UyBamckoit PecnyOnukm, PecriyOmukn Mapuit On 1 Hukeropoackoit
obmactu, Obui0  oOpazoBano  mmioTmHOW  Yebokcapckoit  ['DOC,
pacmonoxenHod B T. HoBoueOokcapcke (Uysamickas PecnyGnnka)
(3amoneno B 1980-1982 rr.). [Tnomane Yebokcapckoro BogoXpaHUIMIIA
cocrapiser 2190 km?, mmmHa — 341 kM, HauOosbmas MMpUHA — 16 KM,
rnyouHa — 10 35 M. B 30HY 3aromiieHus BOJOXpaHWIMILA IONaja 4acTh
tepputopun Pecniyonmuku Mapwuit On ([Joknax..., 1998; Duiuknonenus
Mapuii 21, 2009).

Okonoeuueckue npodnemvl A0epHOll dJHepeemuky. S1nepHas SHepreTvka B
HacTosllee BpeMs SIBISIETCSl HauOosee IEPCIIeKTUBHOW, 3TO CBSI3aHO C
OTHOCHTENHHO OOJNBIIMMH 3aracaMH SIEPHOr0 TOIJIMBA W CO IIAJSIIIM
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BO3/IelicTBHEM Ha cpeny. K mpenmyIiecTBaM OTHOCUTCS TaKKe€ BO3MOKHOCTb
crpoutensctBa ADC, He NpHUBS3BIBAsCH K MECTOPOXKIEHHUSM PECYPCOB,
MOCKOJTBKY MX TPAHCHOPTHPOBKA HE TPEOYET CYLIECTBEHHBIX 3aTPAT B CBSI3U C
ManbiMu oobemamu (HukanopoB, Xopyxkas, 2001) (tabm. 1).
Tabnuna | — Bo3aelicTBHe 3JIeKTPOCTAHIMIA HA OKPY’KAIOIIYIO CPey B
3aBHCUMOCTH OT UCIIOJB3YEMOI'0 TOIIJINBA

Tomnuso Bpennbie Bo3neiicTBue Ha JKOHOMUYECKHIT
BbIOPOCHI OKPY:KaIoIylo cpeay ymepo (y.e.)
VYrons JIByoKuCh cepbl Kucnornsie noxau. 5
Masyr Yraekucnslil ra3 [MapHuKkoBbIi 3¢ dexT.
Bens(a)nupen 3arpsi3HeHue, nerpajganys
[Ipuponusiit| JIByokuch a3ora 9KOCHUCTEM OT MPOYKTOB 1,5
ras Vrnekucnplii Ta3 | CropaHus, IPOU3BOACTBA U
TPaHCHOPTUPOBKH TOILUINBA
SnepHoe PanuoaxktuBHOCTH PannoakTUBHOCTH HUXE 1
TOILIIMBO YCTaHOBJIEHHBIX HOPM U
€CTECTBEHHOTO (hOoHa

MHoronerHui onbIT AKcIuTyaTanuu ADC BO BCeX CTpaHax MOKa3bIBAET,
YTO OHH HE OKa3bIBAaIOT 3aMETHOT'O BIMSHUS HA OKpY)KarolIyto cpeny. Jois
SEpHON DHEpruu B oliieM oObeMe BhIpadaThiBaEMOW SHEPTUU MHOTHUX
Pa3BUTBIX CTpaH COCTaBISIET BechbMa OOJBIIYIO BEIUYHMHY, OCOOEHHO BO
Opanuun (79%), sennn (43%), KOxHoit Kopee (43%), Anonun (32%).
B Poccuu B Hacrosimiee Bpems neiictByer 31 peaktop.

[ocne 1986 . (UepHoObIIbCKAS KaTacTpoda) IIaBHYIO 3KOJIOTHUECKYIO
ormacHocTh ADC crain CBS3bIBAaTH C BO3MOXKHOCTBIO aBapUM, XOTS
BEpPOATHOCTh UX Ha coBpeMeHHbIX ADC U HeBeluKa, HO OHa He
UCKIJIFOYAETCSL.

Anvmepnamuenvie  ucmounuky — 3Hepeuu. llomMuMO  IIUPOKOro
WCTIOJIb30BaHMsI HEBO30OOHOBIISIEMBIX MCTOYHHUKOB DHEPTrUH (Yrojib, HEQTh,
ras, siiepHOE TOIUIMBO), aKTHBHO M3y4aeTcs W peajn3yercs BO3MOXKHOCTh
MOJy4eHHUs] OSHEPrMd 3a CuUeT albTepHATHBHBIX (HETPaJUIIMOHHBIX)
pecypcoB, TaKuX, KaK SHEPrHs BETPa, COJHIA, T€OTEepMabHAsi U SHEPTHs
BOJH, a TaKkXe JPYrdX HCTOYHHKOB, KOTOpbIE OTHOCATCS K
HeHncyeprnaeMbiM, BO30OHOBISIEMBIM W JKOJIOTHYECKH YHCTBIM (Tabi. 2),
(puc. 5).

Bempoouepeemuxa.  SIBnsercs Hanmbonee JPEBHUM  HCTOYHUKOM
sHepruu. K HacTosimieMy BpeMEeHU HCIIBITaHbl BETPOJIBUTATENIN PA3INYHOMN
MotHocTH. CaenaHbl BEIBOJIBL, YTO B PallOHAX C HHTEHCUBHBIM JABHKEHUEM
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BO3/[yXa BETPOYCTAHOBKH BIIOJHE MOT'YT 00€CIIeUnBaTh YHEPTHEH MECTHbBIC
MOTPEOHOCTH, OnpaB/IaHO HCIOJb30BaHUE BETPOTYpPOUH s
00CITy>KUBaHMSI KHJIBIX JIOMOB U HEIHEPTrOEMKHX TPOU3BOJICTR.

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 YTUJIHM3AIMIO OTPAOOTaAHHOIO
TOIUIMBA M HET 3arps3HEHHs OKpyxKaromied cpempl. OgHAKO BETPOBBIC
WUCTOYHUKU DHEPruM TpeOYIOT OrpOMHBIX IuTomanei. BerpoycraHoBKH
SIBJIIFOTCS.  IOPOTOCTOSILIMMK ~ COOPYKEHUSIMU, HCTOUHUKAMHM CHIJIBHBIX
BHOpanuii, IIyMOB, OHM pACHyrMBAaIOT MTUI[ M 3BEpel, Hapyluas HX
€CTECTBEHHBIM 00pa3 >KWU3HU, a TpHU OOJBIIOM MX CKOIUICHMHM Ha OJIHOM
IUIOMIAZIKE MOTYT CYIIECTBEHHO HCKa3UThb €CTECTBEHHOE JIBH)KEHUE
BO3AYIIHBIX TOTOKOB C HEMPEACKAa3yEMbIMU MOCIEACTBUSIMHU.

Tabnuna 2 — CpaBHATeIbHAS XapAKTEPHCTHKA PA3JIHYHBIX COCO00B

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

Tun Y ejabHbli 00b€M HEPTUH € YaeabHble
JIEKTPOCTAHIUM | eTHHUIBI IUIOIIAA 3AHUMAEMOl | KATHTAJIOBJIOKEHUS
3emutn (B1/m?) (oTH. ef1.)
Berposas 0,4 4.5
ConHevyHas 30 3
I'eoTepmanbHas 4 3
AtomHast 1300 1

Hcnonvzosanue snepeuu Connya. ConHedHast SJHEPTHUA — MPAKTUUYECKU
HEOIPaHUYEHHBIN HCTOYHHK, MOITHOCTH KOTOPOTO Ha MOBEPXHOCTH 3eMIIH
otienrBaercs B 20 mupa. kBT. DTo UCKIIOYUTENHEHO YHUCTHIN B DHEPTHUH,
KOTOPBII HE 3arpsA3HAET OKPYKAIOILIYK CpPely, a CaMO €€ UCIOJIb30BaHUE
HE CBSI3aHO HU C KaKOi OMONOTMYECKOW OMACHOCTHIO. DTO MPAaKTHYECKU
HEUCYEPIIaeMblil HCTOYHUK 3HEPTUU. VICIIOIBb30BAHUE COTHEYHOIO TEIIA —
HanboJee MPOCTON U ICHIEBBIH MyTh PELISHUs OTAEIBHBIX YHEPreTHIECKUX
npodem.

Haumbonee pacmpocTpaHeHO yiaBIMBaHWE CONHEYHOH  DHEPTUH
MOCPEICTBOM PA3MYHOTO BHAAa KoiuiekTopoB. OHM IOMeHaroTcs B
MpO3payvyHyl0 KaMepy, KOoTopas AEWCTBYET MO NPUHUUIY NapHukKa. Eiie
Oornee MPOCTHI HarpeBaTeNbHBIE CUCTEMBI MMACCUBHOTO THMa. LlupKyssiuus
TEIJIOHOCUTEINIEH 3€Ch OCYLIECTBIISIETCS 3@ CYET TOrO, YTO HAarperbiid
BO3JyX WM BOJa TOJHUMAeTcs BBEPX, @ MX MECTO 3aHHMaOT Ooiee
OXJIQXKJIEHHBbIE TelIoHocHTeNnu. [IpeoOpa3oBaHnEe CONHEYHOH SHEPruu B
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ANIEKTPUYECKYI0 BO3MOXKHO TTOCPEACTBOM HCIOIb30BaHUS (DOTOSJIEMEHTOB,
B KOTOPBIX COJIHCUHAS DHEPTHs WHAYIMPYETCS B JIEKTPUUECKUI TOK Oe3
BCSIKMX JIONOJIHUTEIIBHBIX YCTPOUCTB.

B Toxe BpeMs kpynmHOMacIITaOHOE MPOM3BOJICTBO AJICKTPOIHEPTUU Ha
COJIHEUHBIX  DJIEKTPOCTAHIMSAX HMEET  OINPEJEICHHBbIE TPYAHOCTH,
MOCKOJIbKY ~ HMCTOYHUK  COJHEYHOM JHEPruM  OTJIIMYAeTCs  HU3KOHN
IJIOTHOCTBIO. [loaTOMy TuIOmA[b JUIs cCOOpa COJNIHEUHOH HSHEPrHMH H €¢
KOHILIEHTpallMd Ha ONTUYECKUX CHUCTEMAaxX JOXOIUT JI0 HECKOJIbKUX
JIECATKOB KBaJIPaTHBIX KUJIOMETPOB.

| HcrouyHukH FTHEPIHHK i

CosHeYHRIE ([eTH0) BetpoBrie
ConHeTIke KocMuAveckasa - buoaoruyeckne
Batapeu SHEPTETHKA 1
Y
TenoKOHACHCATOPH BrpawnBanue
pacTeH Hid
Mopcxue - i I v
Y ¥ BrocHHTes Ta30k | | [Ypounigoactie
Hcenonbsosanve ||| Uenonesosrane {Buoras, KHOKOTO
SHEPrun i paskocTH BOACPOM) TOTUIHEBR
TeyeHHR, CONCHOCTH
MPHAMBOB BOJIH
v = FeoTepManttHEE

Henonwiopanme [ ! 1

PAIHOCTH TEMNEPATYP

Ecrecrrennne || Hekycoreennnie

Puc. 5. Knaccugukanyst anbTepHaTHUBHBIX HCTOYHUKOB SHEPTUH
(o B.B. Ienucosy, 2007)

Onepeus  800bl, OKeAHUYECKUX U MEPMANbHbIX 600. JHEpTus,
BBIACIIsSIEMasl TIPU  BOJIHOBOM JBMXKEHMM MAacC BOAbl B  OKEaHe,
JeicTBUTENBHO orpoMHa. CpemHsis BOJMHA BBICOTOM 3 M HEceT MPUMEPHO
90 kBt sHeprum Ha 1 M” mobepexbs. OIHAKO B HACTOSIEE BPEMs 3Ta
SHEPrusl MUCIOIb3YETCd B HE3HAUYUTENIBHOM KOJMYECTBE H3-32 BBICOKOM
ce0ECTOMMOCTH €€ TTOJTy4eHHS.

Henocrarouno o HACTOAILETO BPEMCHU HCIOIb3YIOTCA
JHEPreTUYECKHE PECYPChI CPEIHUX M MaIbIX pek. HeOombIre miIoTHHBI Ha
peKax ONTHUMHU3HUPYIOT THUIIPOJIOTUUYECKUM PEXKHUM PpEeK M NPUISKAIIMNX

18



Tepputopuii. UIMeloTcs pacdeTsl, YTO Ha MEIKUX U CPEIHHUX PEKax MOXHO
MOJy4aTh HE MEHBbIIE HSHEPrUU, YeM ce€ MOJy4aroT Ha COBPEMEHHBIX
kpynHbix ['OC.

HecpaBHumo  Oonee  peanbHbl  BO3MOXKHOCTH  HCIOJIB30BAHUS
reoTepMaibHbIX pecypcoB. B 1aHHOM cilydae WMCTOYHHKOM Tellia
SABIISIIOTCS ~ pa3orpeTble  BOXBI, COMAEp)KalIhecss B  HeEmpax  3eMIIH.
l'eorepmanbHas SHEPTHUsS MOXKET WCIONB30BaThCd KaK B BHJIE TEMJIOBOW
SHEPTruH, TaK M JUIS TONyYEHHs OJJIeKTpHuecTBa. B HacTosiiee Bpems
OT/AENbHBIE TOpPOJa WM NPEANPUATHS O00ECIeUnBAIOTCS DHEpruer
reoTepMaibHbIX BoJ (Hampumep, T. PeiikpsBuk). B Poccun 3HaunTenbHbIe
pecypcsl reoTepMallbHBIX BOJ MMEIOTCs Ha KamuaTke, HO MCHONB3YIOTCS
OHHM I10Ka B HEOOJIBIIOM 00BbEME.

I'eoTOC mMoker (QyHKIIMOHMPOBATH  JIECATKH  JIET, HCIOIb3YS
MpaKTUYECKH Heyracaemble TerioBble KOTJbl. (CeGecTOMMOCTh Takoi
JNIEKTPOSHEPTHH BIIOJTHE CpaBHMMa C TOW, KOTOPYIO MBI HMEEM Ha
TEIUIOBBIX M aTOMHBIX anekTpocTaHuusx. Kpome toro, I'eoTOC He
HAHOCHT  OKOJOTMYECKOTO  YpOHa, HE  3arps3HseT  BBIOpocaMu
OKPYXKAIOIIYIO CPEny.

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 YydYeTe CJICAYIOIIMX OCHOBHBIX JIAHHBIX:
KOJIMYECTBA C)KUTAa€MOI'o B pCTUOHE TOIIMBA (B TOHHax YCJIOBHOI'O TOILJIUB
pa3OuBKO#l Mo BHAaM (Ta3, Ma3yT, pa3IMyHbIe BUABI TBEPJOrO TOIUIMBA, B
TOM 4YHCJIE YIJIeH); XapaKTePUCTHK CXKHUTaeMbIX Ha JJICKTPOCTAHIUSIX
OJaHHOro peruoHa BHAOB TOIUIMBA, BKJIKOYAad HWX TCIUJIOTY CropaHusd,
CEPHUCTOCTbH, 30JIbHOCTH U T.I1.; TOKa3aTeliel PeXKUMOB CKUTAHMS TOILINBA,
BIMSIOIINX HAa BBIXOJ 3arps3HSIONIMX  BeIIeCTB; A(PQPEKTUBHOCTH
MPUPOIOOXPAHHOIO  00OpynoBaHMsI  (30J0YJIOBUTENCH,  yCTPOWCTB
CCPpOOYHCTKU bIMOBBIX T'a30B M OYMUCTKH JbBIMOBBIX T'a30B OT OKCHJI0B
azora). Pacuer B 3TOM ciy4yae BeIeTCS 110 TIPUBEIACHHBIM HIKE
3aBUCUMOCTAM.

KonuuecTBo 301161, TBEPJIbIC YACTUILIBI, THIC. T/TO/I;

n
M :mx = Z M jmxi,
i=1

rac 1— BU/JI TOIIJIMBA, N — KOJIMYECCTBO BUAOB TOIIJIMBA, COKMTI'alOIIMXCA Ha
NEKTPOCTAHIHAX PETHOHA B PACCMATPHBAEMOM TOY; M o1 — KONHYECTBO
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OTXOJISIIEH 301bI, 00pa3ylomIeiicsi B KOTJIaX JJICKTPOCTAHIUI pPEruoHa,
CXKUrarommx I[aHHLIﬁ BHU/J] TOIUIMBA B pacCMaTpuBa€MOM Iroay, ThIC. T/FOI[,
paccumThIBaeTCs 1O clienyrouei gpopmye:

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

omxi

rie B — pacxon HaTypalbHOro TOIUIMBA; (4 — IOTEPU TEIIOTHI C
YHOCOM OT MEXaHMYECKOW HEMOJHOTHI CrOpaHHs TOIUINBA, %0; Olyy — OIS
30I1bI, YHOCUMOH W3 TONKH B Ta30XOAbl KOTJIa MPHU CKUTAHUM i-TO BHIA
TorutiBa (MoXeT npuHUMaThes paBHbiM 0,9); AP u QPy; — 30apHOCTE (%) 1
Teriora cropanus (k/k/kr) i-ro BWAa TOIUIMBA, COOTBETCTBEHHO, 32680
TEII0Ta Cropanus yriepona, K x/Kkr.

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

Br16pock 305161 B aTMOChEPY:

M5 =(-n)M,;

6vi6i omx >

IJIe M3 — KIIJl 30JI0YJIaBJIMBaHUS 110 PETHOHY B CPEIHEM B PACUETHOM
rogy. OmnpenenseTrcs ¢ YYETOM PETPOCHEKTHBBI, CTPYKTYPHI BBOJIA
MOIIHOCTEH M IOCTH)KEHUI HaydYHO-TEXHUYECKOTro mporpecca (MpuHUMaeM
HOpMaTHUBHOE MUHUMaNIbHOE 3HadYeHue 0,98). [Ipu pacuere BEIOPOCOB ISt
OT/IaJIEHHOHN MEePCIEKTUBBI OPHEHTUPYIOTCS Ha JIydllIne MHPOBBIE 00pa3Ibl
30J10yJIOBUTEJIEH.

KonuuecTBO OTXOAAIIMX OKCUAOB CEPbI, T/TOJ, OIPEHESIICTCA I10

dhopmye:

omx omxi

n
M= My
i=1

e M%%,, — KONMYECTBO  OTXOISIIETO  JHOKCHIA CepBl,
00pa3yromerocs B KOTJIaxX 3JIEKTPOCTAHIIMIA PErHOHA, CKUTAIONINX JTAHHBIN
BHU/J] TOIUIMBAa B pacCMaTpuBacMOM Iroay, ThIC. T/FOZ[, PacCUnUTHIBACTCA I10
cienyromiei Gopmyie:

M2 =0,02BS”(1- 1}, )-(1-12, )

omxi

rae S? — comepkaHue cepbl B TOILIMBE Ha pabodyro maccy, %, N'sox —
JIOJIsI OKCHJIOB CEpBhl, CBA3BIBAEMBIX JIETy4Yel 30701 B KOTiIE; MN'"so2 — OIS
OKCHJIOB CEpBl, YIaBIMBAEMBIX B 30JI0YJIOBUTEIIE IIOMYTHO C YJIaBIMBaHUEM
tBepapIx wactui; 0,02 — koadduimeHT nepeBona MONEKYISIPHOR Macchl
Cephl B MOJIEKYJIIPHYIO Maccy AMOKCHIA CEPHI.

o okcuai0B cepbl, CBA3BIBAEMBIX JIETYUEHN 3010 B KOTJIE, 3aBUCHUT OT
CeTH TOIUTMBAa M COJEp:KaHUs CBOOOMHOM IENOYM B JieTydeil 3oie.
OpHeHTUPOBOYHBIE 3HAUYCHHS M'soz TPU (PAKETBHOM CXKUTAHHH Pa3IHYHBIX
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BHJIOB TOIUTMBa ciexytomue: MasyT — 0,02; yroms — 0,1. Jloms oxcumaos
cepsl M"so2, YIaBIUBAEMBIX B CYXHX 30JIOYJIIOBUTENIAX (dIEKTPOPUIBTPax,
OaTapeiiHBIX [MKJIOHAaX), NPHHAMAETCS PaBHOM Hymo. B  MOKpbIX
30JI0YJIOBUTENSAX OHA 3aBUCHUT B OCHOBHOM OT pacxola M oOmen
LIEJIOYHOCTU OpPOLIAEMON BOJBI U OT IPUBEIACHHON CEPHUCTOCTH TOILIMBA
(B cpennem oHa pasHa 0,1).

BriOpocsr:
fbtoﬁz leifjl ( 77.’902 )

T€ M'so2 — KO cepoynasnuBatomieit ycranoBku (0,8-0,9 npu Hamugnm
TaKOW yCTAaHOBKHM WJIM HYJIIO TIPH €€ OTCYTCTBHUH).
Oxcuipl a30Ta, OTXOASIIME, ThIC. T/Tox (B niepecuere Ha NO,):
NOZ ZMNOZ

omxi 3

N 2
rae MY, — KONMYECTBO OTXOISNIMX OKCHIOB a30Ta, 00Pa3yIOIIHXCs

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

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

omxi

rae K — koo dunuent, xapakTepu3yromuii BEIX0J OKCHIOB a30Ta, KI/T
YCIIOBHOT'O TOIUIMBA; B — pacxon TominuBa 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 CKHTAaeMOTO
TOILIMBA (COZEPKaHUE a30Ta B TOIUINBE); 32 KOADUIMEHT, YUUTHIBAIOIINI
KOHCTPYKIIMIO TOPENOK (U1 BUXPEBBIX TOPENOK [,=1, i IpSIMOTOYHBIX
B.=0,85); B3 — k03D UIIMEHT, YINTHIBAIOMINN B LUTAKOYIAJCHUS: TPU
KHUJIKOM IUTaKoyAaieHuu B = 1,4, BO BCeX OCTaNBHBIX clydasx Ps=1; & —
KO3(QUIMEHT,  XapaKTepU3youmi  3PQPEeKTUBHOCTh  BO3JICHCTBUS
PELUPKYIUPYIOLINX Ta30B B 3aBUCHMOCTH OT YCJIOBHH MTOJa4M UX B TOIIKY;
€ — KO3 PUIMECHT, XapaKTePU3YIOLIHI CHUKEHUE BEIOpOCa OKCHJIOB a30Ta
OpH TOja4Ye 4YacTH BO3JyXa IIOMHMO OCHOBHBIX TOpElOK (IpH
JIBYXCTYIEHUATOM CXKUTaHWH), ONpeNeNnsiercs Mo pUcyHKy 0; r — CTEleHb
PELUPKYIALNYU IBIMOBBIX T'a30B.

HanHas ¢opMyna SMOMpHYEcKas W JAaeT NpHOIMKEHHOE 3HAYeHHE
BBEIOPOCOB OKCH/IOB a30Ta W PEKOMEHIYeTCsl Uil pacyera BBIOPOCOB
SHEPreTHYECKUX KOTIIOB Maponporu3BOANTENBHOCTIO Oonee 30 T/4.

Koadduuument K a1 koTi0B naponpou3BoauTenbHocTh0 Oonee 70 T/4
MpH CKUTAHUM Ta3a U Ma3yTa BO BCEM JMANa3oHEe Harpy3oK, a TaKKe MpH
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BBICOKOTEMIICPATYPHOM CKHUI'aHUM TBEPAOTrO TOIUIMBA C Harpys3skamMun
cBbiie 75% HOMHUHHAIILHOW ONpeNeseTcs no hopmylie:
K=12D,/200+D,

rae D u Dy — HOoMHHanbHAs U pakTHUECKast TapONPOU3BOAUTENBHOCTD
3HAYCHUA B] IJIA QHEPTCTUYCCKUX KOTJIOB, B KOTOPBIX CKUTACTCA TBEPA0C
TOILTUBO, ONpenensercs mo Gopmyie:
B, =0178+047N",
rae N' — conepkaHue a30Ta Ha FOPIOYYIO MAacCy B TOILIUBE, %.

[

1]
° N
o8 :

[N Puc. 6. I'paduk onpenenenus 3SHaYUCHUH
07 \\\ \\ [ ko3 durmeHTa &;:
o8 -t - 1 —ra3, 2 — Ma3yT, 3 — ras, G, — 10/
s—':’*\__\ 2 BO3/1yXa, M0/IaBAEMOT0 TIOMHUMO
o8 OCHOBHBIX T'OPEJIOK
L
o s 10 15 20 3,.%

3naueHuss kod(puIMeHTa € NpPH HOMHHAIBHOW Harpyske u 1<30%
MPUHUMAIOTCS. B COOTBETCTBUM C HIDKCIIPUBEIACHHBIMU  JIAHHBIMU.
3naueHust K03 GUIMEHTA €: IPH CKUTAHUM ra3a ¥ Ma3yTa W BBOJE Tasa
PELUPKYISALMU: B MOATONKKH (NP PAcMoOJIOKEHWH TOPEJIOK Ha
BEepTUKAJIBbHBIX 3KpaHax) — 0,002; yepe3 nutuiel nox ropenkamu — 0,015;
10 Hapy>kHOMY KaHaiy ropenok — 0,020; B BozaymHOe AyThe — 0,025; B
paccedky IByX BO3AYIIHBIX MOTOKOB — (,030; mpu BEICOKOTEM-TIEPATypPHOM
CKUTaHWH TBEPJOrO TOILITMBA M BBOJIE ra3a PEUHUPKYJISIUHA: B IEPBUUHYIO
aspocmeck — 0,010; Bo BTopuuHbIit Bo3ayx — 0,005.

Bri6pocsr:

m
R W
j=1

rJle M — KOJMYECTBO AJIEKTPOCTAHIIMI JAHHOTO PEruoHa, OCHAIIEHHBIX
YCTAaHOBKAaMHU MO Pa3jIOKEHHIO OKCHAOB a30Ta B JIBIMOBBIX Ta3ax; j —
ANIEKTPOCTaHIMS JaHHOIO PpEruoHa, OCHAICHHAs YCTaHOBKAMHU IO
PA3IOKEHUIO OKCHIOB a30Ta B JBIMOBBIX Ta3ax; M %, — KOIMYECTBO
OTXOJSIIMX OKCHUIOB a30Ta, IOJBEPIIIMXCS pa3I0KEHHI0 Ha a30T U
KHCJIOpPOJ B ABIMOBBIX ra3ax Ha JAHHOH 3JIEKTPOCTAHIIMU B YETHOM TOAY,
ThIC. T/TO; N — 5D DEKTUBHOCTD MEPOIIPUATHSI IO PA3TOKEHUIO OKCH/IOB

a30Ta B JBIMOBBIX ra3ax (1m0 80%).
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PEIIUTE 3AJJAYH

3a0aua 1. B KoTenpbHOW YCTaHOBJIEHO /ABa KOTJA, palOTarOIMX Ha
MoaAMOCKOBHOM yriie mMapku b2P. Onpenennte o0beM JBIMOBBIX Ta30B, a
TaKKe MaKCUMAIbHO Pa30BbIe BBIOPOCHI 30JI6I M OKCHJIOB CEpBI, YIIIEpo[a,
a30Ta MpHU TI0Ka3aTelsX, MPUBEACHHBIX HIKE: TEXHUYECKHE XapaKTePUCTHKU
KOTJIa — PAaCYETHBIA Pacxof TOIUMBa Ha oauH Koten — 500 r/c; TemmnepaTypa
OTXOMSIIMX Ta30B B ycThe TpyObl — 150 °C; koadduipieHT n30bITKa BO3ayXa
nepes JbIMOBO TpyOoi — 1,75; moTepr TEMIOTH C YHOCOM OT MEXaHHMYECKOH
HEMOoNMHOThl cropanus TtomwmBa — 1,00%; moreps Temia OT HEMONHOTHI
cropanusi TorumBa - Mexanmdeckoit — 4,00%, xumudeckorr — 1,00%; moms
TBEPIBIX YACTHII, 33JCPKUBAEMBIX 30i0yioBuTeneM — 0,85; morist OKCHIOB
CEephl, CBSI3aHHBIX JeTyded 3o0moil B komie — 0,10; momst OKCHIIOB Cepel,
yJaBIMBAEMBIX B 30JI0YJIOBUTENIE KOTJIA MOMYTHO C YJaBIMBAaHUEM TBEPBIX
yactui, — (; Hu3mas Temora cropaHus TomwmBa — 11,48 MJDx/kr;
KOO QHUIHEHTBI, XapaKTEPU3YIOIHE: IOMI0 TTOTEPh TETUIOTHI, 00YCIOBIEHHYIO
coneprkannem CO B mpoaykTax cropanus — R=1,0; BmusHuUE Temia Ha BBIXOL
NO, — B,=0,9; xoucTpyKIWto ropeiok — 3,=1,0; Buj nwiakoyaieHus — Bz=1;
3 PEKTUBHOCTh BO3JCHCTBHS PEHUPKYIUPYIOIIUX Ta30B B 3aBUCUMOCTH OT
YCIOBUI HMX TMOJa4d B TONKY — €=1; cHIKeHHe BbIOpocoB NOy, mpH
JIBYXCTYIIEHUaTOM JOKHTaHUM — &=1; CTeNeHb PElUPKYJSALUH JIHIMOBBIX
ra3oB — r=0; BBIXOJ] OKCHJIOB a30Ta, KI/T YCIIOBHOTO TOILTURA — Y=5,9.

Tabnuma 3 — XapakTepucTuka TonimBa (coctas 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 KOTENBHOIH YCTaHOBJICHO JIBa KOTJa, Pa0OTAIOIIUX Ha YTJIE.
OHpCILCHI/ITI) O6’I:»CM ABIMOBBIX Ta30B, a TaKXKE MAaKCUMAJIbHO pPAa30BLIC
BBIOPOCHI 30J6I M OKCHIIOB CEpBI, YIJeponaa, a3oTa NpH CISAYIOIHX
MOKa3aTesaX: pacueTHBId pacxoji TOIUIMBa Ha omuH kotenm — 900 r/c,
TeMIepaTypa OTXOINSIIMX Tra3oB B YCTbe TpyObl — 155 °C, ocranbHbIe
MOKa3aTey CM. B IPEABIAYILEH 3a1aue.

3adaua 3. B KOTEIBHOW yCTaHOBJICH OJMH KOTEN, Pa0OTArOLMIA Ha YIIIE.
Ompenenute 00bEM JABIMOBBIX Ta30B, a TaKKe MaKCUMalbHO pa30BBIE
BBIOPOCHI OKCHJIOB CEpbl, YIJepona, a3ora MpU CIEAYIOMNX IMOKa3aTessX:
pacxof Toruiea Ha oquH Koten — 1000 r/c, TemriepaTypa OTXOASIINX Ta30B B
yerbe Tpy6bl — 145 °C, ocTanbHbIe moKasaTenu cM. B peIbIIyIIeit 3a1aue.

Tabnuua 4 — XapakTepucTuka TonimBa (cocTaB yris, %)

A

S

W

C

H

N

(0]

29,8

3,1

32,8

24,7

3,6

1,0

5,0
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MNTABA 4

9KONOIMM4YECKUE NPOBJIEMbI TPAHCIIOPTA
N NYTU UX PELLEHUA

Tpancnopr — OIMH H3 BaXHEHIIMX JJIEMEHTOB MaTEPUAIIbHO-
TEXHUYECKOW ©0a3bl OOIECTBEHHOrO TMPOW3BOJACTBA M HEOOXOJMMOE
ycinoBue QyHKIMOHUPOBAHUSI COBPEMEHHOTO WHIYCTPHUAIBHOIO 00IIeCTBa,
Tak Kak C ero IOMOIIBI0 OCYHIECTBISAETCS IepeMelleHUue Tpy30B U
I1aCCaXXUpoB. Paznmuuaror Ty>KEBOW, aBTOMOOMJILHBIH,
CEJIbCKOX O3 CTBEHHBINA, JKEINE3HOJOPOXKHBIM, BOJHBIM, BO3LYLIHBIA WU
TpybonpoBonHbIii TpancnopT (Bmagumupos, 1999; Uepnsix, 2003).

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

1) mpancnopmuvie xommynuxayuu (aBTOIOPOTH, KeNE3HBIE JOPOTH,
a’pOJPOMBI, TPYOONPOBOBI), OHH BO3JCUCTBYIOT Ha MPHUPOJHYIO CPEIy
MPSIMO, TIOCTOSTHHO U AJTUTENBHO;

2) mpaucnopmuvlie cpedcmea (ABTOMOOUIIN, CAMOJIETHI, CyJa), KOTOpPhIE
OKa3bIBAIOT KPAaTKOBPEMEHHOE BIMSHUE Ha MpHUpPOaHYI0 cpexy (Mankum,
1992; Kopuarus, 1997).

Jng pa3MmenieHus] TPaHCHOPTHBIX KOMMYHMKAIMM HYXHBI OIpOMHBIE
IJIOMIAI 3eMJIM U 00BEMBI BOJIBI U BO3ayxa. B Poccuu mpoTssKeHHOCTH
aBrojgopor mnpessimaer 0,5 miaH. kM. [lox >xene3Hble JOPOTHM CTPaHbBI
oTBeIeHo 0ko1o | MitH. ra 3emu (10 ThIC. KM®).

Ha cerognsmuuii 1neHb aBTOMOOWIBHBIM TPAaHCHOPT — TJIABHBIH
3arps3HUTENb aTMOc(epbl HAaMX TopoJoB. Poccus, kKak U OONBIIMHCTBO
Pa3BUTBHIX CTpaH MHpa, CIOBHO MAayTHHOM OKyTaHa CETSMHU OKHBJIEHHBIX
aBToMOOMIBbHBIX Tpacc (Jlykanwn, bycmaeB, Tpodpumenko, 1998;
DKOJIOTUYECKOE COCTOSIHHUE. .., 2001).

[To nmurepatypubiM nanubiM, B CIIHA Ha 1000 >xuTeneil mpuxomuTcs
590 aBromooOwmneit, IlIBeruu — 420, Anonum — 285, Uspamne — 145,
Oxnoit Kopee — 27, B Kurtae — 2, B Poccuu — 80 apTomMoOwmIIeh.

VHTEHCHBHOCTH TPAHCIOPTHOrO MOTOKA Ha ymuuax T. Momkap-Omnsr
cocrasiser B cpeaneM 840 aBt./d (puc. 7). HauGosnbieit ”HTEHCHBHOCTBIO
aBTONOTOKa Xapakrepusyercs yiu. MammHoctpouteneit (1518,0+49,9

24



aBT./4), MUHUMaJIbHOH — OynbBap Yasaiina (160,0+14,4 aBt./1) (Cokoinos,
Ansosimesa, 2007; MuueeBa, AnsiObimera, 2008) (puc. 8).

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

1800

e Puc. 8. 3MeHeHne MHTEHCUBHOCTHU

1400 TPAHCIIOPTHOI'O MOTOKA:
o 1- MarmvHocTpourenei, 20;, 2—
OmkuanHa, 22; 3 —Ilepomatickas, 114;4 —
KpacHoapmeiickas, 99; 5 — Amrmgeposa, 19;
800 6 — Crpownrerneli, 36; 7 — KomcoMoIbckasi,
121; 8 — Kupoga, 9; 9 — Kpacnoapmetickasi, 50;
I o 10 — IepBomatickas, 101; 11 — Kuposa, 13; 12
e I I I — Komcomonnckas, 155; 13 — K. HHGIGjeXTa,
20 71; 14 — DmkwanHa, 22; 15 — [lepBomatickasi,
0 LI 164 16 - K JwGweexra, 63 17 -
1‘2‘3‘4‘5‘6‘7‘8‘9‘1(!‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20 AHHH(I)epOBa’ 19’ 18_Mﬂpa’ 15’ 19_Mﬂpa’

F—— 41; 20 —Yapaiina, 45.

B aBTOMOOWJIbHBIX JIBUTATEIsIX BHYTPEHHEIO CrOpaHus B MHPE
©KEroHo cxkuraercs Oomee 2 mupA. T HedrsHoro tomiusa. [Ipm 3ToM
KO3(UIMEHT TIOJE3HOr0 JCHUCTBUS B cpeiaHeM coctaiser 23%,
ocranbHble 77% yxomaT Ha ob0orpeB okpyxatomieid cpeabl (HoBukos,
1998).

BeixjionHbeie Ta3bl JABHUrateliell BHYTPEHHEro cropaHusi (0COOCHHO
KapOIopaTopHbIX) conepxat okono 200 XMMHYECKUX coeMHEHHH (puc. 9):

v/ OKCHI yrjepoma W yrieBoaopoisl (0eH30id, (opMaibieru,
OcH3(a)mupeH) o0pa3yroTCs IPH HEMOJIHOM CIOPAHHMU TOILTUBA B YCIOBUSIX
HEXBAaTKM KHUCJIOPOJIa WJIM CIHUIIKOM HHU3KHX TEMIIepaTypax TOpEHHsS, a
TaKXKe MPU UCTIAPSHUH TOTLINRA;

v’ OKcHIBI a30Ta 00pa3yloTCs NMPU TOPEHMH TOILIMBA; X KOJIUYECTBO
CHJIBHO BO3PACTaeT IPH MOBBIIICHUN TEMIIEPATYPhI CTOPAHMUS;

> 1000

|

aBT

600
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v/ caxa BbHIOpACHIBAETCH INPEMMYIIECTBEHHO M3EIbHBIMHU, a TaKKe
Fa3OTyp6I/IHHBIMI/I JABHUTIaTCIISIMU, BbI6p0C 3aBUCUT OT THIIA ABHUTATCIA,
CpOKa HKCILTyaTalluu ¥ OT PEryIUpPOBKHU CUCTEMBI BIIPHICKMBAHUS TOILIINBA;

v/ MOKcH cepbl obpasyercsi Tpu paboTe JW3EbHBIX JBUIATENEH,
MOCKOJIBKY JTH3ETBHOE TOTLTUBO COMEPIKUT CEPY;

v’ cBuHel 100aBisercs B OSH3MH B Ka4eCTBE aHTHIETOHATOPA, B TOJ
OJIMH aBTOMOOMJIb BEIOPACHIBAET OKOJIO | KI' CBHHIIA;

v’ 11pu pabore aBTOMOOMIISA B aTMOC(EpPY TOCTYNAET TAKKE PE3UHOBAs
MBLIB, 00pa3yromasics Mpu UCTHPAHUH MOKPHIIIIEK.
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Puc. 9. Buzpt Bo3elcTBYSs TPAaHCTIOPTHBIX OOBEKTOB
Ha OKPY’KAFOILYIO IIPUPOJIHYIO CPEy
(mo B.H. Jlykanuny, A.I1. Bycnaery, FO.B. Tpodumenko, 1998)

[Mo nannpiM Yrpasnenust Pocorpebnanzopa mo Pecrmybnmke Mapwuit
Bn (2009) na Teppuropum r. Momkap-Onsl 00beM BBIOPOCOB OT
aBToTpaHcnopra npoponkan pactu (78% ot obmiero odbemMa BIOPOCOB B
atMocdepy). Ilpu 3tom ynenbHbI Bec mpoO ¢ mnpepbimieaneMm [1JIK
cocrasuia B 2009 1. 3,1% (B 2008 r. — 8,0 %, B 2007 1. — 21,0 %). B xubix
30HaX, MPHJIETAIONIUX K aBTOMAarucTpalsiM, HaON0Aaloch MPEBHIIICHHUE
MPEIEIbHO JOMYCTUMBIX KOHIICHTPAIMA TaKMX 3arpsi3HSIONIMX BEIICCTB,
KaK IbUTb, OKCUJ] YIIIepOAa, ABYOKUCH a30Ta (["ocymapcTBEHHBIN JOKIAL. . .,
2010).
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[lpu cTpouTenbCTBE W  OKCIUTyaTalldd JIOpPOT, TPyOONpOBOMOB,
a’pOAPOMOB  INIPOUCXOAAT IOYBOPA3PYLIAIOIIUAE IIPOLIECCHI:  OIOJI3HH,
MpocagKl H OCOOEHHO JIOpOXKHAash 3po3us. [IpupoaHbIE KOMILIEKCHI,
pacronoXeHHble BOJIHM3M HACBIIEH JKENE3HBIX M IIOCCEHHBIX JIOpor,
MOCTENEHHO TpaHCc(HOPMHUPYIOTCS U AETPAAUPYIOT.

N3BecTHO, YTO BOOJIHL aBTOTpPACC, JKEIE3HBIX JOPOT M BBIXOAALIMX Ha
MOBEPXHOCTh He(TEra3oTpyoOnpoOBOAOB MOYBEHHBIH TOKPOB 3arps3HACTCS
COEIMHEHUSIMU CBHHIIA, CEpbl, HEPTENPOIyKTaMt 1 JPYTUMH BELICCTBAMH.
[Mpuzemublii  crmoli Bo3ayxa BOJM3M aBTONOPOT 3arpsi3HEH MBUIBIO,
COCTOSIIIME M3 YacTHll acanbTa, pe3srHbl, MeTajlla, CBUHIA WU JPYTHMHU
BEILIECTBAMH, YaCTh KOTOPBIX 00J1aaeT KaHIIEPOTEHHBIM M MYTareHHBIM
JEICTBUEM.

@dakTopoM YXyALIEHUS KadecTBa Cpelbl OOMTAaHHUS CTaJ0 HIYMOBOE
BO3JICHCTBUE  KEIE3HONOPOXKHBIX M IIOCCEHHBIX  MATrHCTpaJIEH.
HebnaronpustHOe Bo3IeHCTBUE Ha JIIOJCH W OPYTHX KHUBBIX OPraHU3MOB
OKa3bIBAIOT 3JIeKTpOMarHUTHHIE ToJs, BO3HHUKalOII1e BJIOJTb
MarucTpaJIbHBIX JIMHUHM dIeKTporiepenad, OCOOEHHO BBICOKOBOJIBTHBIX
(Kykmes, 2001).

Ha tepputopuu r. Momkap-Onsl ypoBeHb IymMa  BOIH3H
aBTOMarucTpaieu cocrasisier 56-71 nb u npessimaer Y 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 HAa CHHYKEHHE YpPOBHS
myma (MuueBa, AnsiObiera, 2008) (puc. 10).

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

1 — Mammsoctpontenei, 20; 2 — DmkuHuHa, 22;
O ‘ﬂ‘r 3 —TlepBomaiickast, 114;4 —KpacHoapmeiickasi, 99;
0 T® 5 — Aammdeposa, 19; 6 — Crpoureneii, 36; 7 —
N nay Komcomonbckas, 121; 8 — KwupoBa, 9; 9 -
Kpacnoapmeiickas, 50; 10 — [epomaiickast, 101; 11
oo LR LB R BB | — Kupoga, 13; 12 — Komcomonbckas, 155; 13 — K.
JIuOknexta, 71; 14 — Dumkunuba, 22; 15 —
[epBomaiickas, 164; 16 — K. JIuOkuexra, 63; 17 —
oLl B 1 BB H AR AHxrmdepona, 19; 18 —Mupa, 15; 19 — Mupa, 41, 20
12 3 45 6 7 8 910 11 12 1314 15 16 17 18 19 20 —anaj/lH‘Ia.,45

PaitoHbl HceneaoBaHus

ITpuopurerHpIMU HaIlpaBJICHUSAMU CHUKCHHUS 3arpsA3HEHUS
OKpYXKarolleH cpeibl aBTOMOOMIBHBIM TPAHCTIOPTOM SIBIISTFOTCSL:
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v/ pUMEHEHHE HOBBIX BHJOB aBTOTPAHCIIOPTA, MHHHMMAJILHO
3arpsI3HAIONIMX OKPYXKAIOIIYIO Cpey (HampuMep, 2JIEKTPOMOOUIIB);

v/ palMoHaJbHas ~ OpraHu3alus ¥  yNOpPAaBJIEHHE TPAHCIOPTHBIMH
MOTOKAMU;

v/ uCmonb30BaHue 00jiee KAYECTBEHHBIX WM JKOJOTHYECKH YHCTHIX
BUJIOB TOILTUBA (HAIpUMeED, Ta3);

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

K TexHOnmormueckMM MEpONPUATHIM TI0 CHIDKEHHIO BBIOPOCOB
aBTOTpAHCIIOpTa  OTHOCATCA ~ 3aMEHa  TOIUIMBA WM JBHTaTels;
COBEpIICHCTBOBAaHUE pabouyero mpolecca JBUTATENs; TEXHHUYECKOE
00CITy>)KHBaHMUE.

B ycnoBusix ropoaa neurarens aBToMmoomis padoraer 30% BpeMeHH Ha
xonoctoM xoxay, 30-40% — ¢ mocTostHHOM Harpy3kou, 20-25% — B pexxume
pasrona u 10-15% — B pexxume Topmoxenus. [Ipu 3ToM Ha X0JI0CTOM X0y
aBTOMOOWJIb BBIOpackiBaeT 5-7% OKcHaa yriepoja K o00beMy BCEro
BBIXJIONA, & B MPOIIECCE JBMKEHHSI C MOCTOSHHOW HArpy3koi — Toibko 1,0-
2,5%. Y cnoBust, puOIMKEHHBIE K paboTe MO/ BEICOKOH Harpy3Koi, MOTYT
OBITH CO3JaHBI IIyTEM YBEIWYECHHUs 4YHCIa Tepenad Wil 0oliee 4acToro
MEepeKIOueHNns TepeAady Ha ONTHMAIBHBIA PEKHM C  TOMOIIBIO
KomIibloTepa. [lpyruM BapHaHTOM pEUIEHHUs SIBISETCS HCIOIb30BaHUE
BapuaTtopoB. Jlns kaxnoro Buga JIBC mpu mpouux paBHBIX YCIOBMSIX
o0beM  3arpsBHSIOIMX  BEIIECTB,  BBIACISIEMBIX B arMocdepy,
MPOMOPIUOHANEH pacxody TomiauBa. [lo9TOMy OSKOHOMHS —TOIJIMBA
O3HaYaeT COKpalleHne BEIOpoca TOKCHYHBIX PUMecel B aTMochepy.

B kayecTBe KOMOMHHPOBaHHOTO TOIUIMBA HawOoiee yMoTpPEeOHTENbHBI
cMecH Ha oOcHoBe OeH3MHa U cnuproB. B bBpaswimmm mmpoko
9KCITyaTUPYIOTCS aBTOMOOWJIM, HCHONB3YIOIIME B KadecTBE TOIMJIMBA
YHUCTBIE CIUPTHI, UX IKCIUTyaTalds TOKa3aia, YTO B OTpa0OTaBIIMX Ta3ax
PE3KO CHIDKEHO COfiep’KaHhe OKCHIOB a30Ta M yriIeBOAOpPOI0B. BBenenune
CIHpTa  CHOCOOCTBYET  TIOBBILIEHWIO  OKTAHOBOTO  4YHCIa  MpH
OJJTHOBPEMEHHOM CHW)KEHHH COJIEpPIKaHUsl B OTpabOTaBIIMX ra3ax OKCHUIOB
a30Ta ¥ yTJIEBOJOPOAOB.

[Tpu ucnonp30BaHUM NMPONAH-OyTaHOBOW CMECH B OTPabOTaBIIMX Ta3ax
B 4-10 pa3 cHumxaerca KOHIIEHTpalusi okcujpa yriepoma. B Kanane,
Wramuu u CHIA aBTOMOOMIM aKTUBHO TEPEBOJATCS HA HCIOIb30BAHHE
MPHUPOAHOTO ra3a. B oTpaboTaBmIMX razax pe3Ko CHIDKAETCsl coAepiKaHue
Cak, OKCHJIa YTJIepo/a U psifia OPraHMUECKUX COCTMHEHUH.

B kauecTBe MepcrneKTHBHBIX TOIIMB MOTYT OBITh MCIOJIB30BaHBI TAKKE
aMMHaK ¥ BOJOpPON, MpPHYEM BOAOPOI OCOOEHHO TMEPCIEKTHBEH C
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9KOJIOTHYECKOH TOYKHM 3pEHUs, TaK KaK MPH ero CropaHuu o0pasyroTcs
NMPEUMYIICCTBEHHO Iapbl BOABI.

Jns ouncTku 0Tp360TaBIHI/IX rasoB OT OEH3MHOBBLIX JBHUTATENIEN dalle
BCET'O MIPUMCHAIOT 1aTuHOIIaJJIaJHuCBbIC u MJIAaTUHOPOANCBLIC
KaTanu3aTopbl. B mocienHee Bpems BHEAPSIOTCS M Ooliee CIIOXKHBIE
COCTaBbl, COAEpXkAUMe IUIATHHY, POAUM, MNaJUlaiuid M LUPKOHMHA Ha
T'paHyJIUPOBAHHOM OKCHUJC aJIFOMUHUS.

K MJIAHUPOBOYHBIM MCPOIPUATHUAM OTHOCATCA opranuvsanus
MepeceyeHrs yIWI Ha pa3HbIX YPOBHAX, IIOA3EMHBIX (HaJ3EMHBIX)
MEUIEXOAHBIX IIEPEXONOB M O3€IECHEHUE Marucrpained u ymuiu. Jpyrum
HaIrpaBJICHUEM ABJISICTCA BBIHCCCHUEC MCTOYHHUKA 3arpA3HCHHUA 3a IMPEACIIbI

CenuTeOHOM TEPPUTOPHH, 4TO JIOCTUTaETCA palMOHAIBHBIM
TPacCUPOBAHUEM TOpPOJCKUX Maructpajeil. BaxHoe 3HaYeHUE HMEIOT
COOpYXEHUE MarucTpaiei-nyoiaepos, a TaKxKe opra"uzanus

(YHKIMOHUPOBAHUSI CHCTEMBI XpAaHEHWS, MAPKOBaHHA W TEXHUYECKOTO
00CITy>)KMBaHUS aBTOMOOUJICH.

K canutapHO-TEXHHYECKHM MEPONPHUSATHIM OTHOCHTCS PELUPKYIISIHS
W HeWTpaiu3anus oTpaboTaBIINX ra30B.

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

Paspabomka anemepnamusnvix 6udos aemomparcnopma. VlneanbHbiid
aBTOMOOWJIb I TOpPOAa — 3JeKTpoMoOminb. OH NMPUBOAUTCS B JABHIKEHUE
ANIEKTPOJIBUTATENIEM, KOTOPBI, B CBOIO OYepellb, MOJIy4aeT DHEPrHi0 OT
AKKyMYJISITOPHBIX OaTapeid. DIeKTpoMOOWIIb MOUYTH HE JaeT BHIOPOCOB
BpPEHBIX BEIIECTB, y HEro OOJBIION KpYTAIIMHA MOMEHT Ha MalbIX
CKOPOCTSIX BpAIlleHUs, KpOME TOT0, OH MPEANOUTUTENbHEE C TOUYKH 3PEHUs
yOSNbHOH MOIIHOCTH M Oolleée KOMIIAaKTE€H, OH TpeOyer MeHbIIe
PETYIMPOBOK, HE MOTPEOIIsieT MHOTO Maciia, MPOLIe CHCTeMa OXJIaKICHUS,
a TOIUIMBHAs — BOOOIIE OTCYTCTBYET, KpOME TOro, OH H3Iy4aeT
3HAYUTENILHO MEHbBIIE IIyMa, YeM aBTOMOOWIM C JAWU3EIbHBIM WM
OCH3WHOBBIM MTPHUBOJIOM.

IllBenckue  aBTOCTpOMTENW  pa3paboTanu  THOPUIHYIHO  MOJACTH
aBTOMOOWJIS, Y HEro JBa JBUTATEIS — DJCKTPUYCSCKUI, MUTACMBIH OT
AKKyMYJIISITOpa, ¥ ra30TypOMHHBIH, TOTPEOISFOIINI THU3eTbHOE TOMIIHBO.

B ropomckmx  yciIoBHSX ~BecbMa  IEPCIEKTUBHBIM  CUMTAETCS
WCIIONb30BaHUE IOJIyaBTOHOMHBIX TpoyuieiidycoB. Takoil Tposieioyc
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OCHAIIIEH aKKyMyJIATOpaMH, IO3BOJISIIOIIMME IpeojoneBarh A0 10 km
ABTOHOMHO.

CoJIHEUHBIM  AJEKTPOMOOWIIL  TPEACTaBIsAET COOOM  KOMIUIEKC,
BKITIOYAIOLIMH DJICKTPUUECKHH aBTOMOOHMIIb WM COJHEYHBIH KOJUIEKTOP,
KOTOpBIN o0ecreunBacT mepe3apsaKy akKyMyJIsITOpHOH OaTtaped BO BpeMs
€I'0 ABUXXCHH S UJIN CTOAHKU.

B aBTOMO6I/IHe C MHCPIUOHHBIM JIBUTAaTCIIEM B Ka4Y€CTBC HAKOIIUTEIIA
SHEPTUU HCIONB3YyeTrcsi MaxOBUK. Takoe HOBOBBEICHHE IO3BOJISIET
oboliTuck 0e3 nBUTaTens, KOpoOKHM CKOPOCTEH, paauaropa, craprepa U
BBIXJIOMHOM  TPYObl. DIEKTPOTOK OT  CTAllHOHAPHOTO  HMCTOYHHKA
WCTIONB3YeTCs U PACKPYTKH CyIEepMaxoBHKa U3 JIETKUX, HO MPOYHBIX Ha
pa3phIB yriepoaHbix BoNOKOH. Korna oH HabepeT 000pOTHI, HANPSIKESHHUE
otkimroyaercsi. OJHAKO BpallleHHe MPOJOIDKAETCS HECKOJIbKO 4YacoB,
MOCKOJIBKY ~CYNEPMaxOBHUK 3aKIIOYEH B TEPMETHUHYIO Karcynay, u3
KOTOpOM BBIKa4aH BO3JYyX, 4 MarHWTHBIA IIOABEC YCTPaHSET TPEHUE B
IIOAIIUITHUKAX.

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

Meroauka TNPOBEICHUS WHBEHTAPHU3AIMH BHIOPOCOB 3arpsi3HSIONIMX
BEIIECTB B aTMOC(epy /I aBTOTPAHCIOPTHBIX NMPENIPUATHI pa3paboTaHa
HayuHo-ucciie0BaTeIbcCKUM HWHCTUTYTOM aBTOMOOMIIBHOTO TPaHCIIOPTa
(HUUAT) n npenHa3HaueHa Jjisi ONPEACICHHS BaJOBbIX M MAaKCUMAJIBHBIX
Pa30BBIX BHIOPOCOB aBTOTPAHCIIOPTA.

[MpuunHa 3arps3HEHUs BO3JyXa Pa3HOOOpPa3HBIMU JBUTATEIISAMU
BHYTPEHHETO CrOpaHUsi, UCIOJIb3YIOINIMMU B KaYECTBE TOIUIMBA MPOYKTHI
HedTernepepadOTKY, 3aKIOYaeTCsl B HENOAHOM M HEPaBHOMEPHOM
CrOpaHWU TOIUIHBA.

OcHOBHasi XUMHUYECKas peakius, NPOTEKAIINas TMPH CropaHUuU
TOILTNBA, BRINJISTUT CIICIYIOIUM 00pa3oM:

C.H, +(x + 0,259)0> —xCO; + 0,5H,0,

rne CiH, — ycnoBHoe 0003HaueHHE FraMMBbl YIIIEBOIOPOAOB, BXOAAIINX
B COCTaB TOILJIMBA.

OCHOBHBIMM  3arpsI3HSIOIIMMU  BEIICCTBAMH, BXOJSIIMMU B COCTaB
BBIXJIOIIHBIX T'a30B IpakTU4YeCKU Bcex asuratened, ssisitorcs CO, C.Hy,
NOy (B nepecuere Ha NO»). [Ipu onpeneneHHbIX YCIOBUSX B BBIXJIOMHBIX
razax cojepxatcs Taoke SO,, caxka, OeH3(a)IMpeH, COeAMHEHNsI CBUHIA 1
Jpyrye BEIIeCTBa.

BBIOpOCHI 3arpsA3HSIONINX BEIECTB aBTOTPAHCIIOPTOM OCYIIIECTBIISIOTCS
Ha CJICAYIONIMX OCHOBHBIX 3Tamax ero pa0oThl: MPOrPeB JBHUTaTEI,
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XOJIOCTOW XOJ, MpoOer MO TEPPUTOPUH MHPEANPHUATHS W JBIKEHHE IO
Tpacce.

VYaenbHbie  BBIOPOCHI  3arps3HSIONIMX  BEIIECTB  JIBUTATENSIMH
aBTOTPAHCIIOpTa  3aBUCAT OT KAaTeropuud  aBTOMOOWIIEH, OT HX
Ipy30NOABEMHOCTH, THOA  JBUraTels,  HMCIOIb3yeMOro  TOILIUBA,
OpraHu3alMyd  KOHTPOJS  CONEpXKAaHWs  3arps3HSIONIMX  BEIIECTB B
oTpabOTaHHKIX razax, rnepuoja roja. Ilepuoasl roma (XOJOMHBIN, TEIUIBIH
WM TIEPEXOJIHBIN) YCIIOBHO MPUHUMAIOTCS 110 BEIMYMHE CPETHEMECIYHON
Temrepatypbl. Mecsllbl, B KOTOPBIX CpeJHEMECSUHasi TeMIlepaTypa HIKe
munyc  5°C, OTHOCATCS K  XONOZHOMY TIEPHOLY; MECAIBI  CO
CcpelHeMecauHoil TeMiepaTypoii Beime mioc 5°C — K TermoMy nepHosy, a
¢ Temmeparypoit or munyc 5°C no mmoc 5°C — x mepexomHomy. Jlis
pasHBIX KIMMAaTHYECKHX 30H MPOAOIKHTEIBHOCTh YCIOBHBIX IEPHUOJO0B
pazHas u ompenensercs cormacHo CHull 2.01.01.82. Bausnue nepuona
ro/ia YYUTBIBAETCS TOJBKO Uil aBTOMOOWIIEH, BBIE3KAIOIINX C OTKPBITHIX
CTOSIHOK. Ha 3aKpBITBIX CTOSIHKAX pacdeT roJ0BbIX BHIOPOCOB BBHIMOIHAETCS
Kak JUIsl TOCTOSTHHOTO TEIUIOro Mepruojia roja.

[IpoGer aBTOMOOHIIS 1O TEPPUTOPUH MPEANPHUSATHS B ICHb PaBEH MYyTH
OT IEHTpa IUIOUIAIKU-CTOSHKM 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 HEMOIHOTO CTOPaHHS TPHU MPOTpeBe JIBUTATENS —
BeJIMUMHA HEMOCTOsIHHAs, 1o Mepe mporpesa BbiOpockl CO, CHy u caxu
(C) ymenbmatorcsi, a BbeIOpochl NOy HE3HAYUTEIbHBI. Y JICIbHBIC
HOPMATHUBHBIE BBIOPOCHI OTPaXKAIOT MHTETPAIBHYIO OIICHKY BBIOPOCOB 32
3TO BpeMH.

BanoBoe Brinenenue (B r/nens) 3B oqHuM aBToMoOmiIeM k-0 TpyIimb
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

T gup — YAEIbHOE BbIAENEHHE 3arpssHsomux BemiectB (3B) mpu
MpPOrpeBe JBUTATEIS aBTOMOOWIIS, T/MHH; g — yJelbHOE BbiieneHue 3B
NpH JBWKCHUW TIO TEPPUTOPHH, T/KM; gyn— YyAenbHOe Bbluenenue 3B
JBHUraTe]IeM Ha XOJOCTOM Xony, r/muu; L (L') — mpoGer mo Teppuropun
OpeInpusITus B JeHb IPH Bble3/ie (BO3BpaTe), KM; ty, — BpeMs Iporpesa
JBUTATENS], MUH; ty — BpeMsl paboThl JBUTATENSI HA XOJIOCTOM XOJY, MHH.

Bemmuuna t,, NpUHUMAeTcs OAWMHAKOBOM JUIA Pa3iM4HBIX THUIIOB
aBTOMOOMIIEH, HO CYIIIECTBEHHO 3aBUCUT OT TEMIIEpaTyphl Bo3ayxa (Talir. 5).
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B cnydae crosHKHM B IOMELIEHUU ty, paBHO 0,5 Mun. Ilpn Hamuuuu
YCTPOICTB IPOrpeBa Mmpy TemIiieparype Hinke MUHyc 5°C top PABHO 6 MUH.
[MponomkuTensHOCTh pa0dOTHl JBUTATENS HA XOJIOCTOM XOIy TpHW BBIE3NE
Ha JTMHHIO (BO3BpaTe) B CPEAHEM COCTaBiIsieT | MUH.

Tabnuna 5 — 3aBHcHMOCTH BpeMeHH MPOrpeBa oT TeMIepaTypbl BO3AyXa

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

Banosoe Beigenenne (B1/rox) 3arpsA3HSIOMKX BEMIECTB OT IPyHIbl 13 N
IITyK aBTOMOOWNElH paccunThiBaeTca pasznensHo mins  Tteroro (T),
nepexonauoro (1) m xomomnoro (X) mepuomoB Troja IO CIETYHOIIEH
dhopmyse:

M"Y = g (M + My - N- D0 10,

re o — KOIPQUIMEHT BHIIYCKA — OTHOUICHHWE KOJIUYecTBa
BBIE3KAIOIIUX C TEPPUTOPUM IPEANPUATUA K KOIUYECTBY HMEIOIIMUXCS
aBromMoOmeit manmoil rpymmsr; D'™ X — kommuectBo paGoumx IHeil B
pacCUUTHIBAEMOM MEPHOJIE To/ia (XOIOAHOM, TEIIOM, IEPEXOJTHOM).

O6mee (romoroe) BamoBoe  BbAeneHue 3B ompenensiercs
CYMMHpOBaHHEM 10 (opmyIie:

M=M+M"+M"

MakcumanbHO pa3zoBoe BbiaeneHue (B r/c) 3B aBTomoOwmsimu k-oii
TPYIIIBI PACCUUATHIBACTCS ISl Mecsilia ¢ Hanbosee HU3KOM cpeTHeMEeCSTHON
TemrepaTypou o gopmyiie:

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

PEIIUTE 3AJAUYN
3adaua 1. KomOMHAT mMeeT oauWH Trpy3oBoi aBToMoOmimb ['A3-51,
MECTO CTOSHKHM KOoToporo HaxoauTcs B 30 M oT BBe3HbIX BopoT U 200 M
OT BBIE3HBIX BOPOT. ABTOMOOHIIb BBIE3XKAET C TEPPUTOPHH U BHE3KAET
oquH pa3 B jaeHb. Ompenenute BanoBwlii BbiOpoc 3B Ha Tepputopuu
npeanpustus 3a 20 oTpaOOTaHHBIX THEW B HIOJIE.

3adaua 2. Onpenenute ro0BOI BaJOBBI BEIOPOC OKCHIA YIiepoaa OT
20 aBToOycoB Hkapyc-250 moJAMOCKOBHOIO aBTOMOOWMIILHOTO IMapKa IMpU
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eKeHEeBHOH paboTe ¢ ko3 PHUIMEeHTOM BhINTycKa Ha JIMHUIO, paBHBIM 0,7.
Paccrosiuue oT 1eHTpa OTKPBHITOM CTOSHKH A0 BopoT 250 M. VY jaenbHBIE
BbIOpOckl CO aBTOOYCaMu OONBIIOrO Kacca C JU3CIbHBIMU JIBUTATEIIAMU
MpPHUBEACHBI B TaOmHIE 6.

3adaua. Takcomapk BBHITYCKAaeT Ha JIMHHUIO €XeAHEBHO 70 JETKOBBIX
aBToMoOmierd u3 958 wumerommxca. PaccrosHue OT BOpOT 10 IHEHTpa
KpBITOM CTOSIHKH 25 M, BpeMs pazbe3na 45 muH. OnpenenuTe BaloBbIA U
MaKCHMaJbHO Pa30BbIi BBIOPOCHI B aTMoc(hepy OKCHIOB a30Ta OOIeit
BBITSDKHOM BEHTWIALIMOHHOM CUCTEMOM KpBITOM CTOSHKHU. Y JIElbHbIE
Bbienieanss NOy JIerKOBBIX aBTOMOOMIICH, HCIONB3YIOIIMX B KadecTBeE
TOIUIMBa OCH3WH, MPU XpaHEHWH B TOMEUICHUM MPUHUMAIOTCS Kak s
TEIJIoro Mepuojia M COCTaBISIOT: pu nporpese 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 00/1b1IOT0 KJIacca ¢
ANU3C¢JIBHBIMH IBUTaTCJIAMH

Ilepnon rona Tenabnii | Iepexonnsiii | XoJIoaHBIH
IIPU TIPOTPEBE JABUTATEIS, T/MUH 4,6 8,01 8,9
IpY TIpo0ere 10 TepPUTOPUH, T/KM 5,1 5,58 6,2
Ha XOJIOCTOM X0y, I/MHH 4,6
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FMABA 5

9KOJIOIM'M4YECKUE MNPOBINEMbI
OTAENbHbIX OTPACHEU NPOMbILUNEHHOCTU

[MpombinuieHHOCTh Poccuu cOCTOMT M3 ABYX OOJNBIIMX TPYII OTpacien
— JnoObIBaroIell U 0o0pabaThIBarOICH. /[obbisaiowas npoMblULLIEHHOCHb
SIBISIETC  Ba)KHEMIIEH  COCTABHOM  YacTblO  NPUPOOIOJIB30BAHUS,
obecreunBatonieii moTpeOHOCTH 00IIECTBa MUHEPAILHBIM CHIPHEM.

MuHepanbHblE pecypchl OTHOCATCS K YHCIY HEBO300OHOBIISIEMBIX
pecypcoB, a MECTOPOXKICHHS TOJE3HBIX HCKOMAEMBIX  SIBIISIOTCS
ucuepnaeMbiMi. Pa3BenaHHbIE MECTOPOXKIEHHS TOJIE3HBIX HCKOMAaeMbIX
CIIy’)KaT MHUHEPaIbHO-CHIPhEBOI 0a30if JOOBIBAIOIICH TPOMBIILICHHOCTH;
€e pa3BHTHE OMNpeIeNsercs YpOBHEM  IPOU3BOOUTENBHBIX  CHII,
MOTPEOHOCTHI0O B MHHEPAIBHOM CBIphE M pa3MepaMd WHBECTHLIHN Ha
OCBOCHHE HOBBIX MECTOPOXJCHHHA. ExXerojHo B MUpe M3 TOPHBIX MOPOJ
W3BIIEKAIOTCS JIECATKH MIPA. T PAa3IUYHOTO MHHEPANbHOIO CHIPbS |
torutusa ([enucos, 2007).

Ha Tteppuropun PecnyOnuku Mapuii On  pacnonoxensl Oonee 900
MECTOPOKICHHH TIOJIE3HBIX MCKOMAEMBIX 10 16 BHIaM MHUHEPAJIBHOTO CHIPHSI:
THIICA, aHTHIPHUTA, KapOOHATHBIX MOPOJ ISl MPOM3BOICTBA CTPOMTEIBHOIO
KaMHsI, W3BECTH, LIEMEHTa W HM3BECTKOBAHMS ITI0YB; IMECKa CTPOUTEIHHOTO,
CTEKOIBHOTO ¥  (JOPMOBOYHOIO, TIJIMH KEPAM3UTOBBIX M  KUPIHYHO-
YepenuyHblX; Topda W campomensi; JieueOHBIX Tpsi3eil; TPEeCHBIX |
MUHEpaATLHBIX B (DHumKIonenus. .., 2009; Exxeroansiit nokmas. .., 2010).

Ha Tteppurtopuu r. Homkap-Onbl ocymecTsercs 1006b4a T0A3EMHbBIX
BOJl Ul YIOBIIETBOPEHUS XO3SCTBEHHO-NUTHEBBIX HYXJ W HaMbIBKa
TIeCKOB 101 3acTpoiiky (Joxmnan..., 1998).

K noGbiBaromieii mpombIieHHOCTH Poccum OTHOCATCS TIpenpusTHS 110
J00bIYe TOPHOXMMHYECKOTO CBHIPhS, Py YEPHBIX M IBETHBIX METAIJIOB H
HEPYTHOTO CHIPBS ISl METAJUTYPrHH, HEMETANTMYECKUX pyJ, HedTH, rasa,
YIS, CIAHIEB, COJNIeH, HEpYOHBIX CTPOUTENBHBIX MAaTEPUaOB, JIETKUX
MPHUPOAHBIX 3alOJHUTENCH M HW3BECTHAKa, a Tarke ['DC, mpenmpusarus
JIeCOdKCIUTyaTallik, MO JIOBY PbIOBI W J00BIYE MOPENpOIYKTOB,
BOJIOIIPOBOIBI.

OCOOCHHOCTSIMH ~ TIPUPOIONOIB30BaHUST B 00acTH  JOOBIBAIOIIEH
MPOMBIIUICHHOCTH SIBIISIFOTCS TO, YTO COOTBETCTBYIOUIME MPEANPUATHS
CO3JaIOTCS.  HEMOCPEACTBEHHO HAa  CaMOM  MECTOPOXKICHUH, X
MPOU3BOJCTBEHHAS] MOIIHOCTh M CPOK CIY>KOBI 3aBUCST OT pa3MepoB
(oObema) 3amacoB IMOJIE3HOTO HCKomaemoro. JloObIBaromiel oTpaciu
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MPUCYIIM MacCIITAaOHOCTh W BBICOKAas CIICIUAIM3alisl MPOU3BOJACTBA, B
CIJIy 4Yero BcerjJa MPUCYTCTBYET TEHICHIUSI YKPYIHEHUS JOOBIBAIOIIUX
KOMITAHUH. JloOwIBaromee MIPOU3BOACTBO SIBJISICTCS KPYITHBIM
MOTpeOUTENIeM MaTepUaIbHBIX PECYPCOB, MPEXKAEC BCErO MPUPOIHBIX, U
COIIPOBOXKJAETCS MACIITAOHBIM BO3JICHCTBHEM Ha MPUPOJHYIO Cpely
([enucos, 2007).

B 30He geiicTBHS JOOBIBAOIIUX MPEIANPUATAN HM3BIMAIOTCS W3
CEIIbCKOXO3HCTBEHHOTO0 000pOTa 3€MJIM, HApYyIIAIOTCS IEIOCTHOCTh
36eMHBIX HEIpP M BOJTHBIM PEXHUM, 3arpA3HSIIOTCS 3€MHAs MOBEPXHOCTH,
BOJIHBIC HWCTOYHMKM M BO3AYIIHBIM OacceliH; B KOHIIE KOHIIOB,
(hopMUpPYIOTCS HOBBIC JaHAMAPTHL, BO MHOTOM HE OTBEYAIOIIUE YCIOBUSIM
HOPMAaJIbHOMH JKHU3HEeATeIbHOCTH uenoBeka (puc. 11).

HamensHWe peflbada MeCTHOCTM (kapLeitb e
—] BLAZRAHE T PP L], STOAMNLE, XIOCTOXPEHHAMLA

WnLp)

AKTVBISELMA OTECHEIX FRONDTUYECKMX NPOLIZCOOE
(EBPET, SrIGNIHI), COBARHNE ¥ COBAMS I MO bLY
ropea

NUTOCBEPA

I 3MEHEHIE CIMAVSECRIEY NONEA (MEOTEMNSPaTY -
HINO 1 gp.), aeOaHHD B palfioHax pe pol
MELIANG TR

0

AUMHYECKIE JBMPAAHEHKE NIME, MeXalM4eckos
HAPY LEHME MH-D

VIG-OLLEHY @ BOACHOCHBIY TOpY30NHTOB W YKYZLLIE-
H4a E346CTES M20ASMHLE M NOBERXHOCTHLIX BOA

TMEPOCHEPA

CHifeHne pacyooB KAk PoE, UPaInepHos
OCYLE- ke BONoT, NDYE b FopKbIX nopon

-

/

Sampasenia ATMNcchapHCrD BO3nyKR Eafinoca-
T MAS @M, CBE], OKGYADE YTTEDGME WS TOEHER
BrpaBoToK

5

[CASORRIAATIAHIA W IDREHAR GTRANTN, TRDUKHOE
(EbOmIIEtHE CAAILDE S3UTA, CEPR, ¥IIMpULE],
F4306a18 1 HRQDTAHE MOMALE!

ATMOGDEPA

(.

Boifipdent THIAW MHU RADHIERK 3 KARRERAY, AE0ra-
LLASHME Tal7IH PYLAHEMM S EREH 1M

Bl DOROSHME PRCTHTBNEIOCTH, MDarE Daibe
H2-38 YRy AL eHK A KE-SGTER NUBSRMHOG"HOIX 300
NpY BON00TIMBAX K COPCCa CTOMHLIK Bo0

Ie

HreerTHwi 1
DECTHTEN LHLIA
NV

Hapywshyea pacTyTaneHOM NOKPOBRA NPH CTRGA- i
TaMbETSS FADESID8. IAKODIHSHND TRASAHCTO |

Y

TIEHAORA NOS, NTRANAME, TERDUROHAY K .

Puc. 11. Dkomoruueckue mocaeICTBUS pa3pabOTKU HEp
(o B.1. Kopobxkuny, JI.B. Ilepenenscromy, 2000)
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Obpabamvigarowjas ~ NPOMbIUULEHHOCHb ~ HACUUTHIBAET  JIECATKU
oTpacied, Kaxkaad M3 KOTOPBIX HMMEET CBOM TEXHOJIOTMYEeCKUe
0coOeHHOCTH, clienuduyeckue xapakTepHble TOIBKO JUIsi Hee BBIOPOCHI
(copocer). K oOpabaThiBarIell  MPOMBINIICHHOCTH  OTHOCSTCS
MPEANPHUSTUSL TI0 TPOU3BOJACTBY YEPHBIX M IBETHBIX METAJJIOB, MPOKATa,
XUMHYECKUX M HEPTEXUMUYECKHX IPOAYKTOB, MAIUH U O00OPYIOBaHMS,
MPOJYKTOB JIepEeBOOOPaOOTKH u LEJLUTIOI03H0-0 yMaXKHOM
MPOMBIIUICHHOCTH, IIEMEHTa M JPYIrMX CTPOUTEIbHBIX MAaTepualioB,
MPOIYKTOB JIETKOH M MUIIEBOW MPOMBINIIEHHOCTH, a TaKKe MPEeANPUSTHS
MO0 PEMOHTY MPOMBIIUICHHBIX U3/ICTHHA.

Xumuueckass u Hehmexumuyeckas NPOMbIUULIEHHOCMb. XUMHUYECKast
MPOMBIIIUIEHHOCTh — 3TO OTpaciib HApOJHOTO XO3SHCTBA, MPOM3BOAALIAS
pasnuyHble BHIBl XMMWYECKOW MPOAYKIHMH UL BCEX oOTpaciel
MPOMBIIIIEHHOCTH, CEIbCKOT0 X035IMCTBA, chephl MOTPeOICHHUS.

Ona TOpOW3BOAMT TPOAYKTHI OCHOBHOW XHMHM — aMMHaK,
HEOpraHM4YeCcKre KUCIOTHI, IIEN0YH, MUHEPAIbHEIE yIO00pEHHS, COAY, XJIOp
U XJIOPOMPOAYKTHI, COKMKEHHBIE Ta3bl, MPOAYKTHl OPraHMYeCKOr0 CHHTE3a
— KHUCIIOTBI, CHOHPTHI, J(QHPHI, DIIEMEHTOOPTaHUYECKHE COCTMHEHUS,
YTJIEBOJIOPOIBI, OPTaHUYECKUE MONYPOAYKTHI, KPACUTENN; CHHTETUYECKHE
MaTepuajgbl — CMOJIBI, IUIACTMAcChl, XUMHYECKHE W CHHTETHUYECKHE
BOJIOKHA, XUMUYECKUE PCAKTUBBI, TOBApbl OBITOBOM XWMUHU u Jp. (XBaH,
2003, Menbiukos, LBeipsies, 2003; denucos, 2007).

BinsiHMEe XMMHMUYECKUX NMPEANPUATUNA HA OKPYKAIOIIYIO CPENy 3aBHCHUT
OT TPUMEHSEMOTO CBHIPbsl, TEXHOJIOTHH, HWCIONb3YeMOW amnmapaTypbl H
000pyIOBaHUS, ITUIAHUPOBOYHBIX  PEIICHWH BHYTPU  MPEAIPUSTHUH,
YCTPOMCTBA TEPPUTOPUU. XUMHUECKas MPOMBIIIICHHOCTh IO KOJINYECTBY
W TOKCUYHOCTH BHIOpAChIBAEMBIX COCITUHEHUH 3aHMMAaeT BEAyIlee MECTO.
OCHOBHBIMY BBIOPOCAMH XUMHYECKUX MPEATNPUATHI SBJISIOTCS Ta3bl, Mapbl
Y TIbLIb XUMHYECKUX COCTUHCHHUIA.

HedrenepepabaTsiBaromue 3aBOJIbI, OTHOCSIIUECS K
KPYITHOTOHHa)KHBIM TIPOW3BOJICTBAM, BBITYCKAIOT TOPIOYHE U CMa304HBIE
MaTepHalbl, ONTyMBbI, 3JIEKTPOJAHBIA KOKC, apOMaTHUECKHE YTIIEBOJOPOIBI.
IIpu mnepepaborke HedTH B arMochepy MMOCTYMaOT OKCHUABI CEpHI,
yriiepojia M a3oTa, aMMHaK, CEPOBOJOPOA, YTIEBOAOPOIBI, ajbACTUIbI,
MepkanTanbl, (eHonbl. Co CTOYHBIMH BOJAMH B TOBEPXHOCTHBIC BOJIBI
MOCTYMaeT 3HAYUTENIbHOE KOJIMYECTBO HE(TENpPOIYKTOB, CyIb(aTos,
XJIOPUJIOB, COCIUHEHMM a30Ta, (EHOJOB, COJICH TSKEIBIX METAJIIOB.
Bonbiioli  mpoOsieMoii  SIBJISFOTCS  TOKCHYHBIC OTXOJIbI, CTOSIIUE U3
XAMHAYECKH aKTHBHBIX Ta30B, OOpa3ylOIIUXCs TpU  IKCILTyaTalluH
OUUCTHBIX COOPYKEHUM.
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Ha Tteppuropuu 1. Momkap-Onbl —pacoONOKeHbl — CIELYIOIIIE
MPEANPHUTUS JaHHOK oTpaciu npombiinieHHocTd — OAO «Mapouodapm»
(MpOM3BONCTBO JIEKAPCTBEHHBIX CPEACTB, BUTAMUHHBIX IpENaparos,
ACKOPOMHOBOW W JIMTIOGBOM KHCJIOT, Macia IIUIOBHUKOBOTO) (puc. 12),
OO0 HII® «Il'eHnkc» (MPOU3BOACTBO CHHTETHYECKHX MOIOUIMX MU
nesuHpuuupyrommx cpencts  «Hukan), OOO «3aBoj MOPOIIKOBBIX
nzaennii «Kymnom» (Tpou3BOACTBO MOPOIIKOB).

Puc. 12. OAO «Mapbuodapm»

Mawunocmpoumenvnas — npombluIeHHOCMb —  OTpacilb  TSKEIOH
MIPOMBIIIUIEHHOCTH, TPOM3BOJAIIAs BCEBO3MOXKHBIE MAIIMHBL, OpYyIus,
npuOOpBI, a TaKKe MPEAMETH MOTPEOSEeHUS M MPOAYKUIUI0 0OOpOHHOTO
Ha3HauYeHMUs.

TpanTuIMOHHO MAIIMHOCTPOEHHE JENSIT Ha CIEAYIOLe TPYIIbI
oTpaciei: TsDKenoe MalllMHOCTPOeHHe, 00llee MallMHOCTPOCHUE, cpeTHee
MAalINHOCTPOEHUE, TOYHOE MalIMHOCTPOEHHUE, MIPOU3BO/ICTBO
METaJNTHYECKNX U3AENUH 1 3ar0TOBOK, PEMOHT MAaIllH U 000py10BaHUSI.

OOfmee MalIMHOCTPOEHWE MPEICTABICHO TAKMMHU OTpacisiMH, Kak
TPaHCIIOPTHOE MAIIMHOCTPOEHUE (PKENEe3HOJAOPOKHOE, CYIOCTPOEHHE,
ABHALIMOHHOE, paKeTHO-KOCMHYecKas MPOMBIIILIEHHOCTB),
CeNTbCKOXO03AHCTBEHHOE, MMPOM3BOJCTBO TEXHOIOTMYECKOTO 000PYIOBAaHUS
JUTSL pa3fIM4YHBIX OTpaciel MPOMBILIUIEHHOCTH.

B cocrtaB cpenHero MammMHOCTPOSHHS BXOMASAT aBTOMOOMIIECTPOEHUE,
TPaKTOPOCTPOECHUE, CTaHKOCTPOEHHE, WHCTpyMEHTaJIbHas
MPOMBIIILIEHHOCTh, TPOU3BOACTBO TEXHOJIOTMYECKOTO 000pYy/IOBaHUS LIS
JIETKOM Y MUIIEBOW MPOMBIIUIEHHOCTH.

Benymue orpaciy TOYHOTO MAIIMHOCTPOEHHS — TPUOOPOCTPOEHUE,
PaAMOTEXHUYECKOE U 3JIEKTPOHHOE MAIIMHOCTPOEHHE, 3NEKTPOTEXHHUYEC-
Kasi  IpoOMbIIUIEHHOCTb.  [Ipomykuuss — orpacnel  3TOM  IpyIIbI
HCKITIOYUTEIBHO Pa3HOOOpa3Ha — 3TO ONTHYECKHE MPUOOPHI, TEpCOHAIb-
Hble KOMIIBIOTEpBI, pPaJMO3JIEKTPOHHAs almaparypa, aBHAIMOHHBIC
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npuOOpPBI, BOJIOKOHHASI ONTHKA, PaJMOdIEKTPOHHAS anmnapaTypa, jJa3epsl U
KOMITJIEKTYIOIINE DJIEMEHTBI, Yachl.

B BwIOpocax mpeanpuATHIl JaHHOW OTpaciyl COJEPIKUTCS IIbUIb
Pa3IMYHOTO TPaHYJIOMETPUYECKOTO COCTaBa, JUOKCHA CEepbl, OKCHUJ
yriepoaa, OKCHIBI a30Ta, cepoBojopoa. Kpome Toro, BeIOpachiBaroTCs
MaclisSiHble W CBapOYHBIE adpPO30JIH, PACTBOPHUTEIN apOMaTHYECKOTO psijia
(OeH3011, TONYON, KCWIION, alleTOH) M YIJIEBOAOPOAbl 3(upHOro psma
(OeHsuH, yalT-CIMpHT).

MalMHOCTPOUTENbHbIE  NPEANPHUITHS  SBIAIOTCS ~ MCTOYHHUKOM
CYLIECTBEHHOTO 3arpsi3HEHUS] CTOYHBIMU BoAaMHu. Oco00i TOKCHYHOCTBHIO
BBIJIENISIIOTCSL CTOYHBIE BOABI TPABMJILHBIX OTJIENICHWH W TajJbBaHUYECKHX
LIEXOB, B HUX COZAEPKATCA COJISTHAsl M CepHAs KMUCIIOTHI, KATHOHBI METAJIJIOB
(ox0110 40% CTOKOB COCTaBIISIOT XPOMCOEpIKaIINe CTOYHBIE BOJIBI).

TBepaple OTXOABI MAIIMHOCTPOUTEIBHBIX MPEANPHUATHN pa3IHIHOM
CHeluanu3aliy OTJIMYAIOTCSl OTHOCHTEIBHO OJHOPOAHBIM COCTABOM —
YepHbIE M IIBETHBIE METaIUIbl, OKajHWHa, Tropenas (OpPMOBOYHAS CMeECh,
JpEeBECHHA, TIacTMacChl, Oymara, KapTOH.

Ha tepputopuu r. Momkap-Onel  pacIoNOKEHBl  CIELYIOIIUE
npeanpuatus  mamuHocTpoeHus:  OAO «Mapuiickuii  MaIlIMHOCTPO-
WUTENBbHBI  3aBOJ»  (IPOM3BOACTBO METAUIOPESKYIIUX H  JIEPEBO-
00pabaThIBAIOIINX CTAaHKOB, JepeBOOOpadaThIBAIONIETO 00OPYAOBAHUS,
gyryaHoe Jutbe U ap.), OAO «KoHTakT» (IIPOU3BOJACTBO PE3UCTOPOB,
JleTanel MallMH M M3AENMA C  YIpOYHSIOMMMHU MOKpbITHsMH, OAO
«bromammpubop» (IporU3BOACTBO MEAMLIMHCKON TEXHUKW W 3aM4acTedl K
Heit), OI'YII «3aBoj MONYNPOBOIHUKOBBIX MPUOOPOB» (ITPOU3BOACTBO
MOTYIPOBOAHUKOBBIX MPUOOPOB — K TPEANPHATHSAM MPHOOPOCTPOCHUS
(TocynapcrBennsiii gokina..., 2008, 2009) (puc. 13).

OAO «Konrakt» OI'VII «Mapuiickuil MallTMHOCTPOUTEIbHBIHN 3aBOI)
Puc. 13. Ilpeanpusarus mamuHocTpoeHus r. Momrkap-Omnbl
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Ipomvrunennocmo CMpOUMENbHLIX — MAMepuaios. Kpymaeim
WUCTOYHUKOM TBEPHABIX YaCTHI], 3arps3HSIONIMX NPUPOAHYIO Cpeny,
SBIISIIOTCS LIEMEHTHBIE 3aBOJAbI, HW3BECTKOBBIE I€YM, YCTAHOBKH II0
MPOU3BOJICTBY Marue3nTa, acanbTa, edn 00’KUTa KUpIuya.

Ha  rtepputopum T Womkap-Onsr  pacmonoxkenst  OAO
«Ctpoiikepamuika» (IPOU3BOACTBO CHIMKATHBIX KUPIUYEH W JPyrux
CTpouTeNbHBIX MaTepuanoB), OAO «MapurpaxaaHcTpoit» (Bexyuas
cTpouTenbHas KommaHusi PecnyOomuku Mapuit Om), OAO Komnanwus
«Capnuan» (IPOM3BOACTBO MeTaImueckux asepeii), OO0 «Homkap-
onunckoe YIIIIIT BOC» — mpou3BOICTBO METAUTMYECKUX KOJIMAYKOB U
KPBILIEK U JIp.

CornacHo OLlEHKaM CIIEeUANUCTOB MPOM3BOACTBO IIEMEHTA U JPYTHX
BSOKYIIMX, CTEHOBBIX  MaTepuajoB, acOECTOIIEMEHTHBIX  W3JENHii,
CTPOUTENBHON KEpaMHKH, TEIJIO- M 3BYKOH3OIALHMOHHBIX MaTepHaioB,
CTPOUTEIBHOTO U TEXHWYECKOTO CTEKJa COIMPOBOXAAeTcs BBIOpOcaMH B
aTMoc(epy MBUIM M B3BELIEHHBIX BEUIECTB, OKCHJAA YIiepoja, JHOKCHIA
Cepbl U OKCHJIOB a30Ta, CEPOBOIOPOAA, (opMalibIeruia, Tonyosa, OeH3omna,
OKCHJIa BaHa/IWsl, KCHUJIOMNA.

Hepesoobpabamuisarowas u  yeanton03Ho-0YMadCHAsL  NPOMbBIULTIEH-
Hocmb. Hawnbonee KpymHbIE NPENNpPUATHS OTPAcid COCPEAOTOYEHBI B
Bocrounocubupckom, CeBepHoM, CeBepo-3amaHOM U YPaiabCKOM
peruonax. CyniecTBYIOT JIBa CIIOC00a MOTyUEHHsI LIEJUTI0NI036I (OCHOBBI JIJIsI
MPOHU3BOJCTBA OymMaru) — cynb(QUTHBIN U cyabdaTHbid. [lpn cynshuTHOM
3arps3HAIOTCS MPEUMYIECTBEHHO BOAHBIC HCTOYHHUKH, MPH CYIb()aTHOM —
BO3/IYIIHBIN OacCeiH.

XapaKTepHbIMHU 3aTPA3HSIOIIUMH BEIIECTBAMH, TPON3BOAMMBIMUA STHMH
MPEANPHUITUSMHE, SBISIFOTCS: TBEP/bIC BEIIECTBA, OKCHJI YIIIEPOa, TUOKCU
Cepbl, OKCHJIBI a30Ta, TONYOIl, CEPOBOJIOPOJ, alleTOH, KCHIION, OyTHIIAIIeTAaT,
STHJIALIETaT, METHIMEPKANTaH, (OpMabIeTH]I.

Cro4Hble BOJABI MPH CYIb(QHUTHONH TEXHOJIOTHH Pa3iIMYalOTCs MO TUITY
OCHOBHBIX 3arps3HSIONINX BEIIECTB, 00pa3yst KOpocoepiKaliye, BOIOKHO-,
KaoJIMHO-, IIEJIOKO- M XJIOpCOAep)Kallhe CTOKH. OTH CTOYHBIE BOJBI,
nonagas B BOJOEMBI, NPUBOIAT K HAKOIJICHWIO TOKCHYHBIX HIIOB, K
MOBBIIICHAIO ~ OMOJOTMYECKOW  MOTPEOHOCTH  KHCIOPOAa,  PE3KOMY
YXYIIIEHUIO Ka4yecTBa BOJbI, THOENH IEHHBIX TOPOJI PHIO.

lopona, BOMM3M KOTOPBIX PACIONOXKEHBI MPEANPHUATHS LEIITI0I03HO-
OyMa)kKHOH MPOMBINUICHHOCTH, SIBJISSFOTCS HanOoJiee HeOJIaronoayYHbIMU C
9KOJIOTHYECKOH TOYKH 3pEHHS, HE3aBUCHUMO OT TOT0, KaKas TEXHOIOTHUs
npumensiercs (denucos, 2007).
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Ha Tteppuropuu 1. MHomxap-Onel pacnonoxkeno Gomee 100
JepeBo00padaTHIBAIONINX MPEANPUSITHI.

Tuwesas npomvluiienHocms — COBOKYITHOCTD MPOU3BOCTB MHIIEBBIX
MPOJAYKTOB B TOTOBOM BHJC WIM B BHJC MNONypaOpUKAaTOB, a TaKKe
Ta0a4yHbIX M3JACIMIA, MbLJJAa W MOIOIIMX CPEICTB, MaphOMEpHO-
KOCMETUYECKOM NMPOoAyKIMK. YacTh oTpaciiell TUIIEBOH MTPOMBIIUIEHHOCTH
TATOTEET K CHIPHEBBIM paliOHaM, JIpyrasi 4acTh — K paliloHaM oTpeOJIeHusI.

B cHucTeMe arponpOMBIILIEHHOTO KOMILIIEKCa MUIIEBast
MPOMBIIINIEHHOCTh TECHO CBsSI3aHa C  CENBCKUM  XO3MMCTBOM  Kak

MTOCTaBIIMKOM CBIPBSl U C TOPTOBJIEH.
Ha tepputopun r. Homkap-Ousl
PaCIIOJIOKEHBI OAO «omkap-
OnuHckas KoHAWTEpCcKas (aldpuka» —
MpEeaNpUATHE KOHJUTEPCKON MpPOMBI-
mmennoctn, 3A0  «Momkap-Onus-
CKMil MsAcokoMOuHaT» (puc. 14) —
OPEANpHUsITHE  MSICHOH  TPOMBIII-
nennoctn, OAO «Momkap-OnuHckuii
MOJIOYHBI KOMOHMHATY» — MPEANPUSTHS
MacJIOMOJIOYHOM IPOMBIIITIEHHOCTH.

Puc. 14. 3A0 «Momkap-OnuHcKuii
MSICOKOMOUHATY

Jleekasa  npombiuiienHocms  TIOApa3feNsAercs Ha  MOAOTPACIH:
TEeKCTHJIbHYIO, IIBEHHYIO, KOKEBEHHYIO, MEXOBYI0 M  OOYBHYIO
MPOMBIIUIEHHOCTh.  JTO  OTpacib  HE  OKa3blBaeT  KaKoro-mubo
3HAYUTENBHOTO BO3JIEUCTBUA Ha OKpyKaroulyro cpeny. [onda orpaciu B
BBIOpOCAX BPEIHBIX BEIIECTB B aTMocdepy, cOpocax CTOYHBIX BOJ B
MOBEPXHOCTHBIE BOAOEMBI, B 00beMax 00pa30BaHMs TOKCHYHBIX OTXOJOB B
MIPOMBIIIUIEHHOCTH He npeBbiiiaer 1%.

Ha Teppuropum 1. Momxkap-Onbl pacnonaraiorcs —ClemyloIie
HOpeAnpusTUs JaHHOW oTpaciau npomsinuieHHoctu: 3AO, HII «3ason
HCKYCCTBEHHBIX KOX» (IIPOM3BOJCTBO TOJIMMEPHON IUICHKH, JHHOJIEYMa,
MSTKOM HMCKYCCTBEHHOH KOXXH, KJI€EHKM Ha TKaHeBoW ocHoBe), OAO
«Momxap-Onunckas 06yBHas habpuka» (IIPOH3BOACTBO 06YBH).
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MNABA 6

NMPOTUBOAEWUCTBUE YIPO3AM NMPUPOOHOIO
N TEXHONEHHOIO XAPAKTEPA

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

* Kom@opmHoe (ONTHMANIbHOE) — TOTOKH BEIIECTBA W OJHEPTUHU
COOTBETCTBYIOT ONTHMAIBHBIM YCIIOBHSIM B3aHMMOJICHCTBUS, 00ECTIEUHBAIOT
ONaronpusTHEIC YCIOBUS AESTEILHOCTH M OTIBIXA, CO3AAI0T MPEANOCHUTKI
JUISL TIPOSIBJIEHUSI HAMBBICIIEH pPaOOTOCTIOCOOHOCTH M, KakK CJEACTBUE,
MPOAYKTUBHOM  JEATEIbHOCTH, TapaHTHPYIOT COXpaHEHHWE 3/10pOBbSA
YeloBeKa U [EJIOCTHOCTH KOMITIOHEHTa «cpeia OOUTaHH»;

* Jonycmumoe — MOTOKH BEIIECTB U SHEPTHH, BO3ICHCTBYS Ha YeJIOBEKa
W cpely oOWTaHMs, HE OKa3bIBAIOT HEraTUBHOTO BIIMSIHUS Ha 3/10POBbE, HO
OPUBOAAT K JUCKOMQOPTY, CHMXKasi OS(PPEKTUBHOCTh AEATEIBLHOCTH
YeloBeKa; COOJIOICHHE YCIOBUH JaHHOTO COCTOSHHSA HE MPHUBOAUT K
HeoOpaTHMBIM HETaTHBHBIM IPOIIECCaM Y YeIOBeKa U B cpeie OOUTaHHUS;

* onacrhoe — TIOTOKM BEIIECTBA W SHEPTHH MPEBBIMIAIOT JOMYCTUMBIE
YPOBHH M OKa3bIBAIOT HEraTHBHOE BO3JEHUCTBHE Ha 3/I0pPOBHE YENOBEKa,
NpH JUIMTEIBHOM BO3JCHCTBUM BBI3BIBAIOT 3a00JIEBaHUS M TPUBOIAT K
JIerpaaliiy IPUPOIHOMN Cpenbl;

* uYpe38blualiHO0 OnacHoe — TIOTOKH BBICOKMX YpPOBHEHM 3a KOpOTKUM
Mepro/1 BpEMEHN MOT'YT HAHECTH TpaBMy, IPUBECTH K JIETATHHOMY UCXOAY,
BBI3BATh pa3pylieHus B npupoanoii cpeae (Ilerpos, Maxkaiues, 2008).

HebnaronpustHas  oOCTaHOBKa  TEXHOTEHHOTO  IPOUCXOXKACHUS,
MpHUBeNIIasl K BBIXOAY U3 CTpOs, TNOBPEKICHHUIO WIH pa3pylIEHUIO
TEXHUYECKUX YCTPOMCTB, TPAHCIOPTHBIX CPEACTB, 3aHHUN, COOPYXKEHUI
Ha3bIBACTCA MexXHO2eHHOU ONACHOU cumyayueu.

Aeapus — TpOWCLIECTBHE B TEXHHWYECKOW cdepe (cucreme), He
CONpPOBOXKIAIOIIEECS THOEIBIO JIIOJed M HEMONPaBUMBIM pa3pylIeHHEM
TEXHUYECKHX CpENCTB; HE BcAKas aBapus SBIAETCS HCTOYHHKOM
YpE3BBIYANHONW CUTYaINH.

Kamacmpogpa  — mnpoucmiectBUeé B  TEXHHYECKOW  CHCTEME,
CONpOBOXKIAIOIIEECS THOEIBIO JIOJiel, HEOoOpaTHUMBIM pa3pylICHHEM
TEXHUYECKUX CPEACTB; COOTBETCTBYET IIPU3HAKAM  YPE3BbIYAMHON
CUTYyaIiH.
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Upeseviuaiinas cumyayuss (UC) — oOCTaHOBKa Ha OMNPEICTICHHON
TEPPUTOPUH, CIOKHUBINASCA B pE3yNbTaTe€ aBapHU{, ONACHOIO MPHPOIHOTO
SIBJICHUSI, KaTacTpOQbl, CTUXUIHOrO WIM MHOTO OEICTBUS, KOTOpbIE MOTYT
TIOBJIEYh HMJIM TOBJICKITM 3a COOOH UeNoBEYEeCKHEe KEPTBBI, YIepO 370pOBBIO
WJIM OKPY’KaIOLLEN NPUPOHON CpENe, 3HAUUTENbHbIE MAaTEPUAIIbHBIE IOTEPU
W HapylleHUE YCIOBUH JKU3HEHCATENbHOCTH JIOAEH. UYpe3BblualiHble
CUTyallud BO3HUKAIOT HaMHOTO peXxe, 4YeM IOpPOXKAAIOUIMe HUX OIacHbIe
curyarmu. Iloatomy or UC crpagaer HaMHOro MEHBIIE JOJEH, 4YeM OT
MOBCEIHEBHBIX onacHocTer. Harpumep, B Poccun ot omacHoctel Ha qoporax
©KEroHOo norudaer 35 ThIC. YeNOBEK; HO U3 ATUX 35 ThIC. OMACHBIX CHTYaIui
k UC orHocurcs He Oonee 10%. Takum obpasom, UC — 310 Oosee TsKKas
Pa3HOBHIHOCTh OMACHOM cutyaruu (Apycramos, 20006).

Ocnosuvimu  pakmopamu  603HUKHOGeHuUss  onacHocmeti u  YC
MexXHO2eHH020 XapaKmepa SIBISIOTCA:

* HEYCTOWYMBOE (HANPSKEHHOE) COCTOSHUE O0beKTa (JIMYHOCTH,
o01ecTBa, roCyAapcTBa, CUCTEMBI), MMPH KOTOPOM BO3JACHCTBHE Ha HETro
BCEX IIOTOKOB BEIIECTBA, DHEPrHMM W/WIM HHOOPMAIWMU MPEBBIIAIOT
MaKCHUMallbHO JIONyCTUMBblE 3HaueHHs (3TO CHWKAeT CIOCOOHOCTH
MpeAyNpPEKICHNUs, OCIAa0IeHus, yCTPaHEHHs U OTPa)XKeHUsI ONTACHOCTEH );

* YBEIWYEHHE DSHEPrOEMKOCTH, BHEAPEHHWE HOBBIX TEXHOJOTHUH H
MaTepuasoB, OMACHBIX JUIS IPUPOJIBI U YETOBEKA;

* HECOBEPIIEGHCTBO M  YyCTapenocTb OOOpYIOBaHHSA, CHWKEHHE
TEXHOJIOTUYECKON U TPYAOBOM NUCLMILINHEL,

* HaKOIUIEHHE OTXO0/0B IIPOM3BO/ICTBA U SHEPTETUKH, B T.4. XUMHUECKUX
Y paJIu0aKTHBHBIX;

* HEJOCTaTKH KOHTPOJII HAJ30pPHBIX OpPraHOB M TOCYAAapPCTBEHHBIX
WHCIICKIIHH;

* HEXBaTKa KBaJM(HUIMPOBAHHBIX KaJpoB, OOJAAAIOUIMX KYJITYpOH
0e30MacHOCTH Ha TIPOU3BOJICTBE U B OBITY;

* HEJOCTaTOYHBIH YpPOBEHb MPEeIyNpPEAUTEIbHBIX MEPONPUIATUN 10
YMEHBILICHHIO MAacIITabOB W TOCJIEACTBUH YpE3BBIYAMHBIX CHTYyaluH,
CHIDKEHUIO PHCKa UX BOZHUKHOBEHMS.

[Nepeuncriennpie (akTOpbl NOBBIMIAIOT PUCK BOSHUKHOBEHHS OIMACHBIX
CHTYyallui, aBapuil U KatacTpod TEXHOIEHHOTO XapaKTepa BO Bcex cdepax
XO03UCTBEHHOM JI€ATEIbHOCTH.

Knaccudukanus UC mo macmrtady pacupocTpaHEeHUS
[TocranoBnenue IlpaButensctBa Poccuiickoit @enepamuu ot 21 mas
2007 1. Ne 304 «O knaccuukanuy Ype3BbIYAHHBIX CUTYaIMid TPHUPOIHOTO
W TEXHOTEHHOT'0 XapakTepay ompenenser mectb Tunos YC B 3aBHCUMOCTH
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OT TEPPUTOPHM PACHPOCTPAHCHMS, KOJUYECTBA JFOJCH, MOTHOIINX WU
MOJTYYMBIIIHX YIIEpO 3I0pOBBIO, JINOO pa3mepa yiiepoa:

* YC nokanvHo2o xapakmepa — HE BBIXOJHT 3a MPEACIbl TEPPUTOPUN
o0beKTa, IPH ATOM KOJIMUYECTBO MocTpajaBIIux He Oonee 10 yenoBek mim
pa3mep yiepba He 6onee 100 ThIC. pyo.;

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

* YC medcMyHUYUnanbHo20 Xxapakmepa — 3aTParuBacT TEPPUTOPUIO
IBYX ¥ Ooiiee TOCENCHUH, BHYTPUTOPOACKUX TEPPUTOPHU Tropoja
(benepanbHOrO0 3HAYCHHS WM MEKCEICHHYIO TEPPUTOPHUIO, TPH 3TOM
KOJTMYECTBO MOCTPaJaBIINX JUO0 ymepba aHamormyHo kpurepusm YC
MYHULIMIIAJIBHOTO XapaKTepa;

* YC pecuonanvhoeo xapakmepa — HE BBIXOTUT 3a MpEHeNbl
TEPPUTOPUH OJJHOTO CyOBbekTa PD, KOIMYECTBO MOCTPAIABIINX COCTABIISET
ceeimie 50 yenmoBek, HO He Oosee 500 yenmoBek, MO0 pasmep yiiepoda
COCTaBJISICT CBBINIE 5 MIIH. py0., HO He Oonee S00 MiH. pyo.;

* YC medrcpecuoHanbHo2o xapakmepa — 3aTparuBaeT TePPUTOPHUIO JABYX
u Oosnee cyObekToB P®D, KomyecTBO mocTpaaaBimx jubo pasMep yiiepoa
aHasiorndeH kputepusiM UC pernoHanbHOTo XapakTepa;

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

Knaccupukanms UC no TemMny pa3BUTHS

Kaxnomy BuIy upe3BbIYalfHBIX CHUTyallMii CBOMCTBEHHA CBOS CKOPOCTh
pactpocTpaHeHHsl OIIAaCHOCTH, KOTOpasl CIY)KUT BaXHOM COCTaBILIIOLLEH
WHTEHCUBHOCTH MPOTEKAaHWs YPEe3BBIYAHOTO COOBITHS M XapaKTepH3yeT
CTeleHb BHE3AITHOCTH BO3JCHCTBHS Mopakaronmx (aktopoB. C 3TOH TOUYKH
3penuss YC MOXHO IOAPA3[ENuTh Ha: GHe3anHvie (B3PBIBbI, TPAHCIOPTHBIE
aBapuy, 3eMIETpSICeHHs U T.J1.); cmpemumenshvle (IOXapbl, BBIOPOC
ra3000pa3HbIX CHJIbHOJEH CTBYIOIIUX SIIOBUTBIX BEIIIECTB,
TUIPOJANHAMUYECKHE aBapHU U T.1.); yMepeHHble (BBIOPOC PaaMOaKTUBHBIX
BEIIIECTB, aBapUM Ha KOMMYHAJbHBIX CUCTEMax U T.1.); niagHvle (aBapuy Ha
OYHCTHBIX COOpPYXEHHUSX, JMuAeMHUH M T.J.). IlmaBHble upe3BbIYaiiHbIe
CUTyalluX MOTYT JUIMTHCSI MHOTUE MECALbI U T'OZbI, HAIIPUMED, IOCIIEACTBUSL
AHTPOTIOrEHHOM JIESITEIbHOCTH B 30HE APaIbCKOI0 MOpSL.

Knaccudpukanus UC nmo BugaM 4pe3BBIYaHHBIX COOBITHUM
JIis ipakTHYECKUX HYKJ 00yt kiaccudukaiuio YC oCyIIeCTRISIFOT
M0 THUINAM U BHJIAM JISKAIIMX B UX OCHOBE YpE3BBIYAWHBIX cOObITHi. [1o
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TaKOMy KOMILJIEKCY Tpu3HakoB Bce YC TEXHOTEHHOTO XapakTepa
pa3dMBalOT Ha MIECTh TPYII: aBapHK HA XUMHUYECKH OMACHBIX OOBEKTax,
aBapWM Ha PaAJMAIIOHHO-OMACHBIX O00BEeKTaX, aBapuud Ha TMOXKaAPO-H
B3PBIBOOMACHBIX 00BEKTaX, aBapud Ha TPAHCIOPTE, aBapud Ha
TUAPOJMHAMHYECKUX 00bekTax (Tadm. 7).

Knaccudukaums UC nmo npupoae MCTOUHHKA
BO3HUKHOBEHH S

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

1. YC, ceazanmvie ¢ 603HUKHOBEHUEM ABAPULL HA ONACHBIX 00BLEKMAX:

* aBapyU Ha aTOMHBIX dJeKTpocTaHiusx (ADC);

* YTEUKH PaJIMOAKTUBHBIX Ta30B Ha MPEANPHUATHSAX SIEPHO-TOIUTMBHOTO
[UKJIA 3 MPpeeNbl CAHUTAPHO-3aIUTHOH 30HBI (C33);

* aBapuM Ha AaTOMHBIX CyAaXx C pPaJHOaKTHBHBIMU 3arpsi3HEHHSIMHU
aKBaTOPHH MOPTa U IPUOPEKHOIN TEPPUTOPHH;

* aBapuM Ha SACPHBIX YCTaHOBKaX HH)XEHEPHO-HCCIECIOBATEIbCKUX
LEHTPOB C PaIMOAKTUBHBIM 3arpsI3HEHNEM TEPPUTOPHUH;

* aBapUifHbIC CUTYallMM BO BPEMS MPOMBILIIEHHBIX U MCIBITATENbHBIX
SIEPHBIX  B3PHIBOB, CBSI3aHHBIE CO CBEPXHOPMATHUBHBIM BHIOPOCOM
PaZnOaKTUBHBIX BEIIECTB B OKPYKAIOILYIO CPEAY;

* TaJieHHe JIeTaTelbHBIX ammnapaToB C SIEPHBIMH SHEPTreTHUYECKUMHU
yCTpOMCcTBaMHU Ha OOPTY C TOCIEAYIOMINM PaJAXO0aKTUBHBIM 3arpsi3HEHUEM
MECTHOCTH;

* HE3HAUUTENbHBIE 3arpsA3HEHUsT MECTHOCTH  PaJHOaKTHBHBIMHU
BEILIECTBAMH TPU yTepe MCTOYHUKOB MOHU3UPYIOIINX M3ITyUEHHH, aBapuii
Ha TPAHCIIOPTE, MEePEBO3AIIEM PaIHOaKTUBHEIC TIpenapaThl, U B HEKOTOPBIX
JPYTHX CIyYasix;

* aBapUM Ha XMMHYECKH OMACHBIX OOBEKTax ¢ BHIOpOCOM (YyTEUKOH) B
OKPYKAIOIIYIO CPely aBapuiiHO XMMHUYECKH onacHbIX BeniecTB (AXOB);

 aBapud C BbIOpocoM (YTEUKOH) B OKPYXKalOIIyld Cpeay
0aKTEpUOJIOTMYECKUX  BEHIECTB WM  OHONOrMYECKMX  BEIIECTB B
KOHIICHTPALHSIX,, TPEBBIIIAIOIINX AOMYCTUMBbIC 3HAUCHHS.

2. YC, obycnognentnvle nojxcapamu u 63pbl8amu U Ux HOCIeOCMEUIMU.

* MOXKaphl B HACENIEHHBIX MYHKTaX, HA O0BEKTaX HApPOAHOIO XO3siCTBa
U TPaHCIIOPTHBIX KOMMYHHKAIIHSIX;

* B3pBIBBI HA O0BEKTaX M TPAHCIOPTHBIX KOMMYHHKALUAX (B T.4. MPH
MaJeHNH JIeTaTeNbHBIX amapaToB);

* B3PBIBbI B KHJIbIX 3JJAHUSX.
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Tabnuna 7 — Ilepedyens Ype3BbIYAHHBIX CHTYAIMii TEXHOT€HHOT0 XapaKTepa

no rpynmam (o IlerpoBy, Makamesy, 2008)

Bug UC [epeuens UC
ABapuu Ha ABapun ¢ BBIOpOcOM (yrpo3oif BBIOpOCA) XHMHYECKH OITACHBIX
XUMHYECKH BEIIECTB MPH WX IPOHU3BOJICTBE, IepepadoTKe WIM XpaHEHHH;

OIacHBIX 00BEKTaX

aBapuM Ha TPAHCIOPTE C BEIOpocoM (Yrpo30ii BEIOpOCa) XUMHIECKH
OIaCHBIX BEIECTB; OOpa30BaHWE M PACIPOCTPAHEHHE XHMHUYECKH
OIacCHBIX BEIIECTB B MPOIECCE MPOTEKAHMS XMMHYECKUX PEeaKiui,
HAuaBIIMXCS B pe3yJabTaTe aBapuM; aBapud C XUMHYECKHMHU
OoenpunacaMmu

ABapnu Ha
panuanruoHHO
OMAaCHBIX 00BEKTaX

ABapuu Ha ATOMHBIX 3JIEKTPOCTAHIIMSIX, AaTOMHBIX YHEPreTHYECKUX
YCTaHOBKaX; aBapuum ¢  BbIOpocoM  (yrpo3oii  BeIOpoca)
PaIMOaKTHBHBEIX BEIIECTB HA TMPEINPUSNTHSIX SICPHO-TOILTUBHOTO
UK, PaJHOaKTHBHBIC OTXOJAbI JHEPrOYCTAHOBOK  aTOMHBIX
Kopabiieii ¥ momBOAHOrO (hJIOTA; aBapuu MPU MPOMBIILIIEHHBIX
HCTIBITATEBHBIX S/IEPHBIX B3PBIBAX C BEIOPOCOM (Yrpo30ii BEIOpoOCa)
PaIMOaKTHBHBIX BEIIECTB; aBapUH C SIAEPHBIMH OOETIPUITACAMH HITH
B MECTaX UX XpaHEHUs (HAXOXKICHHSI, YCTAHOBKH)

ABapuu Ha
0XKapo- U B3PBIBO-
OMAaCHBIX 00BEKTaX

HO)KapI)I, B3pbIBBI B 3JaHHAX, Ha KOMMYHHUKAIHUAX MW TEXHO-
JIOrHYCCKOM O60pyﬂOBaHI/II/I MPOMBITIIJICHHBIX 061;61('1'03; TOXKaphbI,
B3pbIBBI  Ha o0BeKTax IIOGBI‘II/I, HepepaGOTKI/I U XpaHCHUA
JICTKOBOCINIAMCHSIOIUXCS, TOPHOYMX W B3PbIBUATBIX BCIHICCTB;
NOXapbl, B3PbIBBI Ha TPAHCIOPTE, MOXKApbl, B3PLIBBI B IaxTax,
NOA3CMHBIX M TOPHBIX BBIpa6OTKaX, METPOIOJIUTECHAX; II0XKaphbl,
B3PbBIBBI B 3IAHUSIX U COOPYKCHUSAX KUIIOTO, COL[I/IZUIBHO-GBITOBOI‘O u
KYJIBTYPHOI'O Ha3HA4YCHUSA; HEPA30PBABIINCCA 6OCHpI/IHaCBI; yrpara
B3pbIBYATHIX BEIICCTB

ABapnu Ha
TpaHcIopTe

prI_HCHI/ISI, aBapuu MacCaKUPCKHUX M TOBAPHLIX IMOC30B; aBapuu,
KaTaCTpOCI)I)I aBTOMOOMJILHOT'O TPAHCIIOPTAa, AaBUAITMUOHHBIC
KaTaCTpOCbI)I; aBapum u KaTaCTpO(i)I)I Ha BOJAHOM TPAHCIIOPTE; aBapun
)4 KaTaCTpOCbBI B METPOIOJIUTCHE

ABapum Ha THIPO-
JTIMHAMHIECKHIX
00BeKTax

IpopeiB  mrotmH (mamO, INLTIO30B, TEpEeMBIYEK W 1p.) C
oOpa3oBaHMEM BOJH TPOpPEIBA M KaTacTpO(MUECKUX 3aTOIUICHUH,
TIPOPBIBHOIO TIABOAKA, ITOBJIEKIINX CMBIB IUIOZOPOIHBIX IOYB UK
OTJIOKCHHE HAHOCOB Ha OOIIMPHBIX TEPPUTOPHSIX

ABapuu Ha
KOMMYHaJIbHO-
SHEPreTHYECKIX
00BeKTax

ABapuu Ha KOMMYHAJIbHBIX CHCTEMaX XHU3HeO0ECIeUeH s aBapruu B
KaHaJIM3aI[HOHHBIX CHCTEMAaX C MAaCCOBBIM BBHIOPOCOM 3arpsI3HSIOIINX
BEIIECTB; aBapUM Ha TEIUIOBBIX CETSX B XOJOMHOE BpeMs TO/a;
aBapuM B CHCTEMAax CHAO)KEHHUSI HACEJIEHHsI MUTHEBON BOIOM; aBapuu
HA KOMMYHQJIBHBIX Ta30lpOBOJAX; aBapuM Ha  OYMCTHBIX
coopyxkernsix (OC): Ha OC CTOYHBIX BOJ TPOMBIIIICHHBIX
MPEANPUSITAI C MACCOBBIM BBIOPOCOM 3arpsi3HSIONINX BEUIECTB; HA
OC TpOMBIIIIEHHBIX Ta30B C MAaCCOBBIM BBIOPOCOM 3arpsI3HSIOIINX
BEIIIECTB; aBapUM Ha JIEKTPOIHEPreTHUECKUX CHCTEMAax: aBapuu Ha
aBTOHOMHBIX DJICKTPOCTAHIMAX C JOJTOBPEMEHHBIM IIEPEPHIBOM
JJIEKTPOCHAOKEHHST BCEX MOTpEOUTENel: BBIXOX W3  CTPOS
TPAHCIIOPTHBIX 3JIEKTPOKOHTAKTHBIX CETEH U JIp.
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3. YC na mpancnopmmuvix KOMMYHUKAYUSX!

* aBUAIIMOHHBIE KaTacTPO]BbI;

* aBapuM Ha TpyOONpPOBOAAX, BBI3BABIINE BHIOPOC OOIBIIONW MAacCCHI
TPaHCIIOPTUPYEMBIX BELIECTB U 3arps3HCHUE UMH OKPYIKAIOIEeH CPe/Ibl;

* aBapMM Ha OJHEPro- W JPYrMX HWHKCHEPHBIX CETSAX, IOBJICKIINE
HapylIeHne HOPMaJbHOW >KU3HENEITENbHOCTH HAaCENICHUS B PE3yJbTaTe
BO3HHUKHOBCHUS BTOPHYHBIX (DaKTOPOB.

4. YC, gvizeanHble CMUXULHBIMU OEOCMBUAMU.:

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

* yparassl, cmepuu, Oypu cuioir 10 u Oonee OamioB mo 17-6amibHOM
HIKare;

* KaTacTpoUyYecKHe 3aTOIUICHHMs] W HABOTHEHUS, oOpa3oBaBIIMECsS B
pe3ynbTraTe paspyieHus THIPOTEXHUYESCKUX COOPY)KEHHH,
3eMIIETPSICEHNH, TOPHBIX OOBAJIOB M OMOJ3HEH, MaBOJKOB, TIOIOBOIbS WIIH
HATOHHBIX SBJICHUH ¥ IyHAMH,

* CeNl, OMON3HH, OOBalbl, JIABMHBL, CHEXHBIE 3aHOCHl M KapCTOBEHIC
SIBJICHWS, BBI3BABIIME paspylieHHs B TOpoJaX, Ha TPAHCIIOPTHBIX,
OHEPreTHYECKUX U JIPYIUX MHKEHEPHBIX CETSIX, 00pa3oBaHKE 3aBAJIOB U T.IL.;

* MaccoBble, JIECHbIE M  TOPQSHbIC IOXKapbl, TMPUHSBILIHE
HEYNpaBIseMblil  XapakTep ¥ TMOBJICKIINE HapylIeHHEe HOPMaJIbHON
KHU3HEIEATETbHOCTH HACETICHUSI PETMOHA;

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

* CTOJIKHOBEHUS U CXOJI C PEITbCOB KEIE3HOOPOKHBIX COCTABOB;

* aBapHH Ha BOJAHBIX KOMMYHHKAIUSIX.

Onudemus — MaccoBO€ pacnpocTpaHeHne HHPEKITMOHHOTO 3a001eBaHHS
JIIOJICH B KaKOW-JIMOO MECTHOCTH, CTpaHE, 3HAYMTEIBHO IPEBBIMIAIOIICE
OOBIYHBIN yPOBEHH 32001€BaEMOCTH TOM 0O0JIE3HBIO.

Onuzoomus —  MaccoBoe  pacHpocTpaHeHHe  HMH(GEKIHOHHOTO
3a00NeBaHUsl JKUBOTHBIX B KAaKOH-TMOO MECTHOCTH, 3HAYUTENBHO
MpeBbIIIaronee OOBIYHBIN YPOBEHB 3200J1€BAEMOCTH.

Onugumomusi — TIOpAKEHHE CEIIbCKOXO3SUCTBEHHBIX PaCTCHUH
OO0Je3HSAMH U BPEAUTESIMH.

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

* OIMHOYHBIN (Cy4yalHBIH) paKeTHO-SAEPHBIN yraap, HAHECEHHBIH C
AKBAaTOPHH HEUTPaJIbHBIX BOJl KOpaOiieM HEYCTaHOBJICHHOH MPUHAUISKHOCTH
WY TIaJICHUE HOCHUTEINSI SIIEPHOTO OPYKHSI CO B3PBIBOM OOEBOI 4acTH;

* MajgeHue HOCHUTENS SIEPHOIO OpPYKHUSl C paspylieHueMm wuiu 0e3
paspylieHus 00eBOi YacTH;
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* BOOpPY)KEHHOE HamaJeHUe Ha [Ta0bl, MYHKTHl YIpPaBICHUS, Y3JIbI
CBSI3U, CKJIaJbl BOWCKOBBIX coefuHeHui u dacteil (B T.4. u ['O) (Ilerpos,
Makaies, 2008).

6.1. MeToanka olleHKH IOCJIeACTBUH aBapUITHBIX B3PbIBOB
TOIUINBHO-BO3AYIIHBIX cMecei
(mo P/1 03-409-01)

Meroauka OIEHKM TIOCJIEACTBHI aBapuilHBIX B3pPHIBOB TOIUIMBHO-
BO3AYIIHBIX TO3BOJSIET MPOBECTH NPUOIMKEHHYIO OLEHKY pPa3iHYHBIX
MapaMeTpoB BO3JYIIHBIX YyJIApPHBIX BOJH U ONPEAETUTh BEPOSTHBIC
CTEIEHU IOPAaKEHUsS JIIOJACH M NOBPEXICHUM 3[JaHUN IIPU aBapusix C
B3pbIBAMHM  TOIUIMBHO-BO3YIIHBIX cMeceH. Pexomennyercs s
WCIIOJB30BaHUS TIPHU OMNPEACICHUH MacIITaOOB IMOCIEACTBUN aBapUITHBIX
B3PBIBOB TOIUTMBHO-BO3IYIIHBIX CMECEH; NpU pa3pabOTKe M IKCHEPTH3E
JeKapaniii 0e30MacHOCTH OMACHBIX MPOU3BOJICTBEHHBIX 00beKkTOB. [Ipn
PacCMOTPEHUU Tperonaraercd YacTUuHas pa3repMeTH3alis WK TOJIHOEe
paspymieHne 00OpYIOBaHHSA, CONEpIKAIIET0 ToployYee BEIIECTBO B
ra3000pa3Hoii WK KUJKON (ha3e, BEIOPOC 3TOTO BEUISCTBA B OKPYKAIOIIYIO
cpeny, oOpasoBanue obOsnaka TBC, wununumupoanue TBC, B3pbiBHOE
npeBpalieHue (ropeHne uin JieroHaius) B oonake TBC.

HcxoaHbIMU JaHHBIMM JJIS pacyeTa MapaMeTpoB YAApHBIX BOJH TNPHU
B3phIBe 00naka TBC sBustoTes:

XapaKTEepUCTHKU TOPIOYEro BellecTBa, cojepxanierocs B oonake TBC;
arperatHoe coctosiaue TBC (ra3zoBast MK reTeporeHHas);

CpeIHssl KOHIIEHTpalus roproyero Bemecrtsa B cmecu Cy;
CTEeXHOMETpHUYECKash KOHIIEHTPAIlUs TOproUero rasa ¢ Bo3ayxom Ce;
Macca roplovero BellecTBa, cojepxkaierocs B oonake, M;;
yJlleNbHas TEMI0Ta CrOPaHMsl TOPIOYEro BEIIECTBA (y;

nHpopMaIus 00 OKpYKaroleM MPOCTPAHCTBE.

OCHOBHBIMHU 3JIEMEHTaMH AJITOPHUTMA PaciyeTOB SBISIOTCS:

v ompejierieHre Macchl TOPIOYETO BELIECTBA, COIEPKAIIErOCs B 00JIAKE;

v’ onpenenenue dpdexrusHoro sneprozanaca TBC;

v/ ompeJeneHne 0KUIaeMOro pexxuMa B3pbIBHOTO mpeBpaiienus TBC;

v/ pacuer MakCHMAJIbHOTrO M30BITOYHOrO JABJIECHUS M UMITYJbca (asbl
C)KaTH4 BO3AYIIHBIX YJIAPHBIX BOJIH ISl Pa3JINYHBIX PEXUMOB;

v ompejiesieHre IOMOMHUTEBHBIX XaPAKTEPUCTHK B3PHIBHOM HATPY3KH;

v/ olleHKa nopakarouiero Boszeiictsus B3psia TBC.

AN N N NN NN

47



IHNPUMEP PACYHETOB

B pesynbrare aBapuu Ha AaBTOAOPOre, MPOXOMSINEH IO OTKPBITON
MECTHOCTH, B O€3BETPEHHYIO TOTr0/y MPOM3O0IIEN Pa3pbiB aBTOLHCTEPHEI,
cofepkamieil 8 T CXKIKEHHOro mnpomnaHa. s OIEHKH MaKCHMalbHO
BO3MOXKHBIX TIOCIEICTBHI NPUHATO, YTO B pe3yibTaTe BHIOpOca rasa B
mpeAenax BOCIUIAMEHEHHsI OKa3aJloch TMPaKTHYECKH BCE TOIUIMBO,
nepeBo3uBIIeecss B nucTepHe. CpeaHss KOHLEHTpalus TNporaHa B
oGpasoBaBiIeMcs obake coctaBuia okono 140 r/m’. PacuerHslii 06bem
obmaka coctaBmi 57 Thic. M’. Bocmmamenenue o6naka IIPHUBENO K
BO3HHKHOBEHHIO B3PBIBHOIO pE&XHMa €ro mnpespameHus. Tpebyercs
ONpeNeNnTh TapaMeTpbl BO3AYUIHOM YAAapHOM BOJHBI (M30BITOYHOE
JaBlieHne M UMIyjibc (as3pl cxatust) Ha paccrosHuu 100 M oT Mecta
aBapui.

Pemenue
Chopmupyem HCXOAHBIC NaHHBIC IS JAIbHEUIIMX PAcCUeTOB: THII
TOIJIMBAa — TMPONAaH; arperaTHoe COCTOSHUE CMECHM — Tra3oBas;

KOHIleHTparusi ropioyero B cmecu Cr=0,14 KF/MS; Macca TOIUIMBA,
cojepxaiierocss B obsake, Mr=8000 kr; ynenbHas TeIjIoTa CropaHus
tonnua qr=4,64-10" JIx/Kr; okpysKaroliee IPOCTPAHCTBO — OTKPBITOE (BHL
4).

Onpenensiem 3¢ dextuBHbiii 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 kinaccupukanyMy BEMIECTB, OIpelenseM, YTO MponaH
OTHOCHUTCS K KIacCy 2 ONacHOCTH (YyBCTBHUTEIbHBIC BEIICCTBA).
l'eomerpuueckne  XapakTepUCTHKH  OKpPY)KAIOIIETO  MPOCTPAHCTBA
OTHOCATCS K BUy 4 (OTKpBITOE TPOCTpaHCcTBO). [1o Tabmuie 8 onpenensem
OXHJIIAeMbIi  PEXHM  B3PHIBHOTO MpeBpamieHus obnaka TBC —
nednarpanust ¢ quana3oHoOM BHAWMON CKOpOCTH (poHTa miameHu ot 150
10 200 m/c.

Jns TpoBepKHM PacCUMTHIBAEM CKOPOCTh (pOHTA IJIaMEHH 110
COOTHOIIIEHUIO:

Vr = k,Mr'"® = 43-8000"° = 192 m/c.

[TomyueHHast BenWYMHA MEHbIIE MAKCHUMAJIbHOM CKOPOCTH AMara3oHa
JTAHHOT'O B3PBIBHOT'O NMPEBPAIICHHUS.

Hus 3amanHoro paccrosHus R=100 M paccuumtbiBacM Oe3pa3zmepHOE
paccrosinue Rx:

Rx = R/(E/Py)"” = 100/(4,1-10"/101 324)"= 0,63.
PaccuuThiBaeM nmapameTpbl B3pbIBa Ipu cKopocTH roperns 200 m/c.

48



Jnst BBIYMCIEHHOTO Oe3pa3MEepHOr0 PACCTOSHHUS ONpPENENsieM BETUYHHBI
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, Bemuuunbl 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 BennduH Px u IX Beruaumcisem
HCKOMBIE BETUYMHBI N30BITOYHOI'O JAAaBICHUSI M UMIYJbca (a3bl CKATHS B
BO3AYIIHOH ymapHoW BonHe (puc. 15) Ha paccrostauu 100 M oT MecTa
aBapuu mpu ckopoctu ropenust 200 m/c:

AP =2,8-10" I1a;
I =Ix (Py)”°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,
(mpu pacuere Pr3 npeanonaraercs, 4to Macca denoBeka 80 Kr).

Oto o3Hayaer, u4ro 86% BeposATHOCTH mNOBpexJaeHH u  30%
BEpOSATHOCTh pa3pylIeHUWH MPOMBIIUIEHHBIX 3JaHui, a Takke 2,5%
BEPOSTHOCTh pa3pbiBa OapabaHHBIX TepenoHOK y Jomged u 1%
BEPOSATHOCTh OTOpOCA JIFO/ICH BOTHOW JaBiicHUs. BeposSTHOCTH OCTabHBIX
KpHUTEpUEB TIOPaXKeHUs1 OJIM3KHU K HYJTIO.

b
AIuoccbeEHce AARTEHRE / ‘[
-\R_

L3 T

AP

Puc. 15. XapaxrepHslii mpoduitb yaapHOH BOTHEI

PEIIUTE 3AJAUYN
3aoaua 1. Ha npoMBINIIEHHOM TPEANPHUSATHM MPOU30ILIA aBapus C
B3PbIBOM  TOIJIMBHO-BO3AYHIHON cMmecu. Omnpenenure TpOTHIIOBBIN
OKBHUBAJICHT B3pbIBa Ha NIPOMBINUICHHOM IIPEAIIPUATHH, €CIIU U3BECTHO, YTO
Macca rOpIOYero BelllecTBa, coaepxkaiierocsa B obnake TBC, coctaBiser
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11 1, a yaenpHas TemjoTa CrOpaHMs ra3a, BBHI3BaBIICrO B3PHIB, COCTABUIIA
6,25-10" Jlx/xr. TpOTHIOBBIl SKBUBATEHT B3pbiBa W — ONpeensercs u3
COOTHOUICHUS:
W= 0,4-Mr-qr
0,9-4,5-10
Omnpenenute paguychl 30H TIOPaXKeHUs O popMyIe:
R =KW"”/(1 + (3180/W)°)"",

rae kooddumment K ompenensiercss cormacHo Tabmumbel 10, a W —
TPOTHJIOBBIN SKBUBAJICHT B3PHIBA.

Omnpenenute n3 TabIHIBI § OKUAAEMBIH THaa30H CKOPOCTH B3PBIBHOTO
MpeBpamieHus] W CKOpOCTh (PpOHTa TUIAMEHH, €ClIM H3BECTHO, YTO
MPOCTPAHCTBO, HA KOTOPOM TPOH30ILIA aBapHs CPeAHE 3arPOMOXKICHHOE,
a Toprouee BEIIeCTBO OTHOCUTCS K 4 Kiaccy.

3aoaua 2. PaccuurtaiiTe NeKpeMeHT 3aTyXaHUs B Majarolleil BoJHe,
KOTOPBIH OIPENENSICTCs 110 COOTHOIICHUIO:
Ki = 0,889 - 0,356In). + 0,105(In))’,
€CJIM M3BECTHO, YTO PACCTOSIHUE OT IIEHTpa obyiaka coctaBmiio 220 M, a
Macca TOIUIMBA, cojiepikanierocs B odnake — 80 Kr.

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

OnpeaenuTe peKUM B3PBIBHOTO IpeBpaimicHus (Ta0i. 8) U OIEeHUTE
00BEM ra30BoOro o0JIaKa, eCJIM U3BECTHO cooTHomenue V' = Mr/Cem.

3adaua 4. Omnpenenute  BEPOITHOCTb  MOBPESKIECHUNH  CTEH
MPOMBININIEHHBIX 3/IaHUN, TPU KOTOPHIX BO3MOXXHO BOCCTAHOBJICHHE
3naHui 0e3 UX CHOCa, TI0 COOTHOIICHHIO:

Pri=5-026InVI

[Tpu sTom dakrop V1 paccunTeiBaeTcs ¢ yueToM Mepenaaa JaBlieHUs B

BOJIHE U UMITYJIbCA CTATUYECKOTO TABJICHUSI IO COOTHOIICHHUIO:
V1 = (17 5004P)8,4 + (290/1)°.

H3BecTHO, uTO M30BITOYHOE AaBieHHMe cocTaBisieT okojo 100 klla; a
UMITYJIbC BOHBI fAaBienus — 0,4 k[la. Ouennre no P-1 quarpamme (puc.16)
YPOBEHb MOPAKEHUS MPOMBITIUIEHHBIX 3aHHM.

3aoaua 5. Ilo P-1 nuarpamme ass aKcripecc-oleHKH MOpakeHuUs JTro1eH
or B3peiBa TBC (puc. 17) onpemenute o00NacTb, NpPU KOTOPOH
0e3pasMepHbIil UMITYIbC coctaBisier 10, a Oe3pazmepHoe Aasienue — 100.

OueHuTe BEpOATHOCTH OTOpOCa JI0/Iei BOIHON JIaBJIEHUS MO BEJIHMYUHE
npoOuT-QyHKINHU, KoTopas paBHa 5,99. UeMy paBHa BepOsSTHOCTH pa3pbiBa
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0apabaHHBIX IEPEIIOHOK Yy JIIOJIEH OT YpOBHS Iepernajga JaBiCHUS B
BO3JYIIIHOW BOJIHE, €CJIM BEIMYUHA MPOOUT-PyHKIIMK cocTaBuna 7,37.

ByayT nu HaOnronaThcsi MOBPEXKACHUS 3JaHUN U B KaKOW Mepe, eClH
M30bITOUHOE JaBiieHue Npu aBapuu coctaBut 40 klla, a UMIynbC BOJHBI
naienus — 0,2 klla.

3adaua 6. Paccumtaiite, xakoe u3 Bemiects B TBC (tabn. 11) Oyzaer
HUMEThL MaKCUMaJIbHYIO TCIUIOTY CropaHud: BOJOpPOA, HUTPOMCETAH,
CepOoyriIepo/, CEPOBOIOPO, TeKcaH, OCH30II, aMMHaK, (PeHOI, XJIIOPOCH30I
nin TpuxiopaTaH (qr=44p Mx/kr).

Tabnuna 8— IxkcnepTHas TadIUIA 1151 ONpPeAeSIeHHs] pe;KHMAa B3PHIBHOTO

NnpeBpaleHus
Kuace roprouero Bup okpy:kauero npocTpaHcTa
BelecTBa 1 2 4
OKUJIa€MBIH JHaNa30H 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 cBA31M C TeM, YTO XapakKTep OKPYKaIOIIEro MpPOCTPAaHCTBA B
3HAYNTEIHHON CTENEHHU OINpeJelsieT CKOPOCTh B3PBHIBHOTO NpeBpalleHusl obiaka
TBC wu, cneagoBaTenbHO, MapaMeTpbl yAApPHOM BOJHBI, T'E€OMETPUUYECKUE
XapaKTePUCTUKH  OKPY)KAIOIIEro TMPOCTPAHCTBA pasZeleHbl Ha BHUIBI B
COOTBETCTBMHM CO CTENEHBI0 €ro 3arpoMOXKAEHHOCTH (T.H. Kiaccudukanms
OKpYXKarolleH TeppUTOPUN):

Bun 1. Hannune paavHHBIX TpyO, MOJOCTEH, KaBEpH, 3alOJHEHHBIX TOproden
CMEChIO, TIpH CrOPaHHM KOTOPOH BO3MOXKHO OXHAATh (OPMUPOBAHHUE
TypOyJIEHTHBIX CTPYH NMPOMYKTOB CrOPaHUs C pa3MEPOM HEe MEHEe TPEeX pPa3MepoB
JIETOHALIMOHHOM STYEUKU TAHHOW CMECH.

Bupa 2. CuibHO 3arpOMOXAECHHOE MPOCTPAHCTBO: HAIMYHUE TMOTY3aMKHYTHIX
00bEMOB, BBICOKAsl IUIOTHOCTh Pa3MELIEHHs TEXHOJIIOIMYECKOro 00O0pYIOBaHUS,
Jiec, OOJIBIIOE KOJTMYECTBO MOBTOPSIOMINXCS TIPETIITCTBUIA.

Bux 3. Cpemne 3arpoMOXIEHHOE NPOCTPAHCTBO: OTJIENBHO CTOSIIHE
TEXHOJIOTUYECKHE YCTAHOBKH, PE3epBYapHBIH MapK.

Bun 4. Cnabo 3arpoMoskieHHOE U CBOOOJHOE MPOCTPAHCTBO.

Hwmwxe mpuBoaurtcs pa3OHMEHHE PEXMMOB B3pbIBHOrO mpeBparmieHus TBC mo
JIMara3oHaM CKOpPOCTEH.

JAuana3zon 1. JleToHanus Wi TOPEHUE CO CKOPOCTHIO (ppoHTa miameHu 500
M/c u OorbIIe.

Juana3on 2. [ledpnarpamms, ckopocts ¢pporTa miamenu 300-500 m/c.

Juana3on 3. [ledpnarpamms, ckopocts ¢pporTa miamenu 200-300 m/c.

Juana3on 4. [lepnarpamms, ckopocts ¢ppoHTa miamenu 150-200 m/c.
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Juanazon 5. J[ledmarpamms, ckopocTh (pOHTa IUIAMEHH ONPENeseTcs
cootHouenuem: Vr = kI Mr" 6, rrae k1 — koHcTaHTa, paBHas 43.

Juanazon 6. J[ledmarpamms, ckopocTh (pOHTAa IUIAMEHH ONPENEsIeTCs
coorHomenneM: Vr = k2 Mr'” rae k2 — xoncranTa, paBHas 26.
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Puc. 16. P-I guarpamma mmst ouenku Puc. 17. P-I numarpamma nis skcmpecc-
YPOBHSI TOpPa)XCHUS TPOMBIIDICHHBIX — OICHKH MTOpaXkeHus Jrojieii oT B3psiBa TBC
3JaHUi: 1 — TrpaHWIa MHHHMAIBHBIX
paspyllieHuil; 2 — TpaHWIa 3HAYUTEIBHBIX
MIOBPEXIEHNI; 3 — pa3pymenne 3xanunit (50-

75% cTeH pa3pyIieHo)
Tabnuna 9 — CBsi3b BEPOSITHOCTH TOPAKEHHSsI ¢ TPOOUT-PYHKIHEH
% 0 1 2 3 4 5 6 7 8 9
0 2,67 | 295 | 3,12 | 325 | 338 | 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 | 445
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 | 4,82 | 4,85 | 487 | 490 | 492 | 495 | 497
50 5,00 | 503 | 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 | 5,64 | 567 | 571 | 574 | 5,77 | 5,81
80 584 | 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 OB PEKICHHS 31aHAs H3ob1TOunO0e | Koaddn-
MOBpe:K- AaBjIeHHe muent K
IeHns AP, klla
A [NomHoe pa3pymieHne 3qaHust >100 3,8
B Tspxenble MOBPEXKICHNS, 3aHUE TTOIICKUT 70 5,6
CHOCY
C CpenHue MOBPEKACHHs, BO3MOXHO 2B 9,6
BOCCTAHOBJICHHE 3/IaHUSI
D Pa3pymienre OKOHHBIX IPOEMOB, 14 28,0
J1eTKOcOpachIBAEMBIX KOHCTPYKIIHI
E YacTuaHOE pa3pymIeHHe OCTEKICHHS <2,0 56
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Tabnuma 11 — Kinaccndukanusi ropioynx BeliecTs Mo CTeneHn

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

pa3Mep JeToHaIH-
OHHOH SIIeHKH

pas3Mep JeToHaIH-
OHHOH SIIeHKH

pa3Mep JieToHaIH-
OHHOH SIIeHKH

pas3Mep JeToHaIH-
OHHOH SIIeHKH

MeHee 2 ¢M ot 2 o 10 cm ot 10 10 40 c™m ooubiie 40 cM
B B B B
Auerniex 1,1 | Axpunonutpun | 0,67 | AueranbIerus 0,56 | AMMuak 0,42
Bununarie- 1,03 | Axporens 0,62 | ArieTon 0,65 | benzon 0,33
THJIEH
Bonoponx 2,73 | Byran 1,04 | bensun 1 |Hdexkan 1
I'uppasun 0,44 | Byrnnen 1 |Bununanerat 0,51 | In3trormmBo 1
Wzompormn- | 0,41 | Byraguen 1 | Bunwixnopung 0,42 | o-nukI0op- 0,42
HUTpAaT OeH3on
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
DTUIHUTpAT 0,3 |Oran 1,08 | Mermnanerar 0,53 | Metunmep- 0,53
KanTaH
Chvin ;s 1,07 | MetunOyrwn- 0,79 | Metmnxmopun | 0,12
KETOH
HIDITY 1 |Meruwmmpornmn- | 0,76 | Hadranmua 0,91
KETOH
Jumerunoseiii | 0,66 | MetmnstunkeroH | 0,71 | Okuch 0,23
aup yriiepoaa
Jusuannossiit | 0,77 | Okran 1 |®enon 0,92
aup
MetunOyruo- - |[Iupunua 0,77 | Xmmopben3on 0,52
BEIH 3¢up
JnsTrinoBerit 0,77 | CepoBomopon 0,34 | Otunbenson 0,90
aup
Jwumsonpormu- | 0,82 | MeTuiioBbrit 0,52 | Auxmopatan 0,25
JIOBBIH 3up CIIUPT
Orunossiit crmpt | 0,62 | Tpuxnopatan | 0,14
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6.2. dxonoruveckasi 6€30MaCHOCTh

Ion oxonocuueckoii OezonacHocmvio TOHHMAIOT MPEAOTBpAIIEHHE
CYIIECTBYIOIIEH Yrpo3bl 3HAYUTENBHOTO YXYALIEHUS 3KOJIOTHYECKHX
MapaMeTpoB Cpeibl OOMTaHUS Jroed U Ouocdepsl B IEIOM, COCTOSHUIO
atMocdepbl, rtuapocdepnl, auTOChephl U OMMKHEH KOCMOCQEpHI,
BHUJIOBOMY COCTaBY YKHBOTHOTO U PACTHTEIILHOTO MHUPa, & TAK)KE OMAaCHOCTH
WCTOIIEHHS HEBO30OHOBISIEMBIX MPHPOJHBIX PECYPCOB B PE3YNIbTaTe
Pa3IMYHBIX BUJIOB JAesTedbHOCTH uenoBeka. CornacHo Koncrutynuu PO
KaXAbli WMeeT MpaBO Ha OJarompHATHYIO OKPYXKAarollylo Cpeny,
JOCTOBEpHYIO MH(OPMAIMIO O €€ COCTOSHWM M Ha BO3MEIEHHE yIepoa,
NPUYMHEHHOTO €ro  3/J0pOBBI0  HMIM  HUMYIIECTBY  DKOJOTHYECKUM
npaBoHapylieHHeM. VIHBIMH ClIOBaMH SKOJOrndeckas 0e30MacHOCTh - 3TO
3alIMTa OT DJKOJIOTMYECKOM OMNACHOCTH. OTH JBa MOHITHS BCeraa
paccMaTpuBalOT BMECTE.

OKkonoeuueckas onacHocms — BO3MOXHOCTH paspylleHHs (TOJHOro
WIH YaCTHYHOTO0) Cpellbl OOMTaHUs YeNIOBEKa, PACTCHHUI U KUBOTHBIX B
pe3ynbTaTe HEKOHTPOJIMPYEMOIO pa3BUTHS OKOHOMHUKH, OTCTaBaHUS
TEXHOJIOTUH, ECTECTBEHHBIX KaTacTpo M aHTPOMOTeHHBIX aBapHi,
BCJIEJICTBUE 4Yero HapyllaeTcs NPUCIOCOONEHHE J>KUBBIX CHCTEM K
YCIIOBHSIM CYIIECTBOBaHHS. OKOJOTMYECKas OMAaCHOCTh BO3pacTaeT ¢
pa3BUTHEM COBPEMEHHOI'O TEXHOJIOIMYECKOro Kpu3uca. TexHOreHHbIe
3arps3HEHHsI TYOHTENBHO JIGHCTBYIOT Ha OpraHM3M 4eloBeKa, Ha
OKPY’KaIOIIYI0 IPUPOIHYIO Cpeny.

Mexanu3m oOecreueHHsl dKOJIOrMYECKOH 0e30MacHOCTH TEePPUTOPHH
(OBT) nmpencrapiisier co00i yOPSIOUCHHYIO MOCIEI0BATEIILHOCTh 3TANOB
HAyYHO-TIPAKTUYECKUX HCCIENOBAHNH, HANpaBICHHBIX Ha ONpelelieHue
JOCTOBEpHBIX M 00OcHOBaHHBIX KpuTepueB OBT, a Taxke BbISBICHHE
3¢ peKTUBHBIX Mep YITYUIICHUS AKOJIOTHYECKOM 00CTaHOBKH
[IOAKOHTPOJIBHOIO PaiioHA.

Otanel obeciedenuss BT (puc. 18) MOXKHO MpencTaBUTh B BUAE JABYX
OsiokoB: oreHkH (1-5) u ynpasienus (6-8).

[lepBeIii 610K COCTOMT U3 ONMpeeNeHNs KOTMUECTBEHHBIX MTOKa3zaTenen
YU KPUTEPUCB DKOJOTMYECKOM O€30MacHOCTH, OIICHKH HEOJIarompHsITHBIX
COOBITHH, ONpPEACTCHNsI CTPYKTYPhI, CUCTEMBl U KOJIWYECTBEHHOW OIICHKH
OBT. Bropoii 0nok npepHa3HaueH JUIs OLIEHKA METOJI0OB M MEXaHU3MOB
obecrieuenust DBT, BHenpeHNs TaHHOW CHUCTEMBI B MPAKTHKY YIIPaBIICHUS
AKOJIOTUYECKONH OOCTAaHOBKOW 3aJaHHOTO paiioHa ¥ KOHTPOJEM 3a
PE3YIbTAaTOM BHEJPEHHSI BCEH CUCTEMBI.

1. Uoenmupurayus HebIA2ONPUAIMHBIX 6030€UCMBUL HA OKPYICAIOULYIO
cpedy. OCHOBHOH LIENbIO JaHHOTO dTama SBISETCS ONpenelieHHe COCTaBa
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(epeyHsi) HEraTUBHBIX W HEOJIATONMPHUSATHBIX COOBITHH, BBI3BIBAIOIIMX
YXYIIICHUE KAa4ecTBa OKPYKAIOIIEH Cpelbl, W MPsSMO HWIA KOCBEHHO
HaHOCAIIMX YKOHOMHUYCCKUH yIepO paccMaTpuBacMOMy OOBEKTY.

2. Oyenxa Hebnrazonpusmuvix gozoelicmseuti u coovimuii. Ha 310 3tane
JIOJDKHBI OBITH JIaHBI PA3JIMYHBIC OIICHKH HEOJIATOMPHUSITHBIX BO3JCHCTBUM,
KOTOPBIC MOT'YT OBITh OTHECEHBI K pa3psjy PUCKOBBIX WM KPU3UCHBIX B
TEUCHUE OINPEACICHHOTO IEPUOJia BPEMEHHM Ha JIAHHOW TEPPUTOPUHU.
Paznuuaror cnenyromye MeTonbl OILCHKH HeOIarompHATHBIX COOBITHIL:
CTaTUCTUYECKUM, aHAIMTUYECKH I, DKCIIEPTHBIMU.

3-4. Onpeodenenue cmpykmypol u xouwyenyuu OIBT. I[locmpoenue
cucmemvr OBT. KoHllennus SKOJOrHYECKOH 0e30MacHOCTH JIOJKHA OBITH
JIOCTATOYHO KpaTKoi u 4yerkoi. OHa Jo/KHA 00eCreunBaTh OPraHNU3aIUIo
MPHUPOAONONB30BaHUS B OOBEMe, HE HAHOCAIIEM OKpYKalolled cpere
HEBOCIIOJIHUMOTO  yIiepba ¥ HE NPUYUHSIONIEM Bpela 3/I0POBBIO
HaceneHus. HeoOxomuMo copMynupoBaTh I, 3aJaYd M HPUHITUIIBI
koHtenuu  OBT. OleHKy 93KOJOTMYECKOro COCTOSHHS HE00XOJAUMO
OCYILECTBIIATH MyTeM CPAaBHEHUS] HOPMATHUBHOIO U (DaKTHUYECKOT'O YPOBHEH
BO3/IEMCTBUS Ha OKPYKAIOIUIYIO CPENlY.

5. Konuuecmsennas oyenxa OBT. T'pynmy »stamoB ouenku OBbT
3aBEpIIAIOT MCCICHAOBAHUS, IEIbI0 KOTOPBIX sBIsAETCS (DOPMHUPOBAHHE
KOJINYECTBEHHBIX MoKa3aTeneil kpurepueB Ob (MHTerpajbHbIe OLIEHKH),
KOTOpbIC 3aTeM OYIyT UCIOJIb30BAThCS MPH BBIPAOOTKE YIIPABICHUYSCKUX
peuieHui.

6. Ouyenka memooos u mexanuzmos obecnewenuss IBT. Ha manHoM
JTarne yCTAHABJIUBACTCS IEPEYCHb BO3MOXKHBIX METOJIOB U MEXaHU3MOB
obecrieuenuss DBT. D10 Moryr ObITh METOJIbI, MO3BOJISIFOINNE H30EXKATh
HEOJAronpUATHOTO  AHTPOIOISHHOIO  BO3ICHCTBUS HAa  TEPPUTOPUU
peruoHa, METO/IbI, CHUKAIOIIIUE BEPOSATHOCTh MOSIBJICHU S
HEeOMaronpusATHOTO COOBITHS, METOABl M yliepd OT HeOIarompusITHOTO
COOBITHS, a TaKKe MEXaHM3Mbl HEIOMYIICHUS PAaCIPOCTPaHCHUS
HEOIaronpUATHBIX BO3JICHCTBUI HA PYrUe TEPPUTOPHABHBIC 00HEKTHI.

7-8. llpunsmue pewernus o euedpenuu 6 npaxkmuxy ynpaeienus IbBT.
Koumponw pezyiomamos enedpenus mep no obecnewenuro I5T. Kontpoins
3a pe3yJibTaTaMH OTJCIbHBIX dTarnoB orieHku DBT ocymecTBisercs B xo/e
MPOBEJICHUS Pa0OT, CBI3aHHBIX C MOHUTOPHUHIOM COCTOSIHUSI OKPY KaroIiek
Cpelbl, OKCIEPTU30M JEHCTBYIONIMX OOBEKTOB, JIMIICH3UPOBAHHEM,
WHCTIEKTOPCKUMU TipoBepkamu U Jip. (Tuxomupos u ap., 2003).
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Baok 1.
1. UnenTrdukarms HeOJIaronpusaTHBIX Ouenka DBT

BO3ICHCTBUN Ha OKDVIKAIOIIVIO CDENV

A 4

2. Ouenka HeOIar oNpUATHBIX
BO3IEHCTBUI U COOBITHI

|
v v

3. Onpenenenne CTPYKTYpsI 1 4. TToctpoenue cuctembl BT
kounenuun BT

v

5. KonnuectBennas orienka OB T

A 4

6. O1ieHKa METOIOB ¥ MEXAaHHU3MOB
obecreuenus DBT Baoxk II.

Ynpasienne
3BT

A 4

7. llpunsitue peuieHus o BHEAPCHUU B
MIDAKTHKV vibaBieHust Ob

A 4

8. KoHTpomnb pe3ynbTaToB BHEPCHHUS
Mep 110 obecneuennio DBT

Puc. 18. Dramsl obecriedeHust SKOJIOrNIeCcKoi 0e30MacHOCTH TEPPUTOPUH

6.3. MeToabl OIIEHKN PUCKAa

Puck npeacrasiisier coboii BEpOSTHOCTh MPUYMHEHUS BPeAa KU3HU HITH
310POBLIO TI'pakJaaH, HUMYHICCTBY (1)I/I3I/I‘ICCKI/IX WJIN OPpUINYCCKUX JIUI,
FOCYAAPCTBEHHOMY WM MYHHULUIIAJIBHOMY HMYLIECTBY, OKPYKAIOLIEH
Cpeac, KU3HU WM 3J0POBBIO KUBOTHBIX U paCTeHI/Iﬁ C YUCTOM TAKECTU
3TOrO Bpefa.

OmeHka prcKa - 3TO UCIOIb30BaHUE TOCTYIHOW MH(OpMALNK U Hay4HO-
00OCHOBAaHHBIX TPOrHO30B /ISl OLIEHKH OMACHOCTH BO3JIEWCTBUS BPEIHBIX
(hakTOPOB OKpYIKArOIIEH Ccpelsl M YCIOBUH Ha 370poBhe 4enoBeka. OHa
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BKJTIIOYaeT B ce0sl aHAJIN3 YacTOTHI, aHAIIM3 MOCIEACTBUN W UX COUCTAHHE.
OmeHka pucKa Ui 30POBbsI HACETICHHS MPOBOJMTCS MPH OLIEHKE yIiiepoa
(Bpeza) 3710pOBBIO YETIOBEKa OT BO3ZCHCTBHS ()aKTOPOB CPE/Ibl OOMTAHUS, B
TOM YHUCIIEe TPU YPE3BBIYAMHBIX CUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa; MpPOBEIEHUH CAHUTAPHO-3MUAEMHOIOTHYECKON 3KCIEePTU3BI,
COLIMATIbHO-TUTHECHUYECKOTO ~ MOHHUTOPHMHIA,  YCTAHOBJCHUU  IPUYUH
BO3HUKHOBEHHMSI U  PACIPOCTPAHCHMS MACCOBBIX  HEMH(EKI[MOHHBIX
3a0oneBaHuii, 0OyCIOBIEHHBIX BO3/ACHCTBIEM (HaKTOpOB Cpedbl OOWTaHUS
4enoBeka; 000CHOBAaHWHU MPHOPUTETHBIX MEPONPHATHI B IUIAHAX JeWCTBUI
M0 OXpaHe cpeAbl OOMTaHHs 4YEIOBEKA M OLEHKH HX 3(PQPEKTUBHOCTH, a
Takke Tpu OOOCHOBAHUM  PA3IMYHBIX  YIPABICHYECKUX  PEIICHUM,
HampaBlIEHHBIX HAa YCTPaHEHHE WU CHIDKEHUE JI0 JIOMYCTUMOI'O YpPOBHS
PHUCKa 3J0POBBIO YEJIOBEKA.

OneHka pucka JUis 3/0pOBbsl OCYIIECTBIIAETCS B COOTBETCTBHH CO
CJIEYIOUIMMHU 3TalaMHu:

v’ udenmugpuxayuss onacHocmu: BBHISBIECHUE TOTEHIUAILHO BPEIHBIX
(haKkTOpOB, OIEHKA CBSI3U MEXKIY M3ydaeMbIM (PAKTOPOM ¥ HAPYIICHUSMU
COCTOSIHMSI 3JI0pOBbSI YENIOBEKa, COCTaBJIEHHE MEepeyHs MPHUOPUTETHBIX
XMMHYECKUX BEIIECTB, MOUIeKAIINX MTOCIEAYIONIeH XapaKTepUCTHKE;

v’ oyenxa 3asucumocmu “0o3a-omeem’”’: BHIABIEHHE KOJINYECTBEHHBIX
CBA3€H MEXAY YpPOBHSAMH DSKCIO3UIMM M MOKa3aTelsIMM COCTOSHHUSA
3]10pOBbS;

v’ oyenxa 6o030elucmeus (IKCNOZUYUU) XUMUYECKUX —6CU4eCE HA
yejl06eka.  XapaKTepUCTHKAa HMCTOYHHUKOB 3arpsA3HEHUs, MapUIpyTOB
JBIDKEHUSL 3arpsi3HSIONIMX BEIIECTB OT MCTOYHHKA K YENOBEKY, MyTH U
TOYKH BO3AEUCTBHUSA, ONpEJENIeHNEe /103 U KOHIIEHTpalHi, YCTaHOBJEHHE
YPOBHEHN AKCIO3ULNH;

v’ xapaxmepucmuka pucka: aHAJIU3 BCEX TOMYYEHHBIX JTaHHBIX, pacueT
PUCKOB, HX CpaBHEHUE C JOMYyCTUMBIMU (MIPUEMIIEMBIMH) YPOBHSIMHU,
CpaBHUTENbHAS OLIEHKA U PAHXUPOBAHUE PA3IUYHBIX PUCKOB IO CTEIECHU
HUX CTAaTHCTHUYECKOM, 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
CIEYIOIINMHI KPUTEPUSIMHU:

[lepBoIit Auana3oH (MHAMBUIYAIbHBI PUCK B TEUEHHE BCEH KU3HU
paBHbIT WM MeHpumit 1x10°, uto cooTBercTByer 1 JOMONHHTEILHOMY
cllydaro  cepbe3Horo 3aloneBaHMs WJIM CMePTH Ha | MIH.
SKCTIOHMPOBAHHBIX JIMII) XapaKTepH3yeT Takhue YPOBHH DPHCKA, KOTOpHIE
BOCIIPHHUMAIOTCS. BCEMH JIIOABMH Kak MpeHeOpPEe:KUMO Mallble, He
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OTJINYAOIIKecss OT OOBIYHBIX, TMOBCEJHEBHBIX. [l0JOOHBIE pUCKH He
TpeOYIOT HUKAKHX JOTONHUTEIBHBIX MEPONPHUSTHIA MO UX CHIKEHUIO U X
YPOBHU TOAJIEKAT TOIBKO IEPHOANIECKOMY KOHTPOITIO.

Bropoit auama3oH (MHAMBHIYaJbHBIH PHUCK 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
OpraHu3alMsIMH TUTHEHHYECKUX HOPMATHBOB JUISi HACEICHUS B LIEIOM.
YpoBHH [IOMYCTHMOTO pHCKa TMOIJIEKAT IOCTOSHHOMY KOHTpoiwo. B
HEKOTOPBIX CIy4asXx MPH TaKUX YPOBHSIX pPHCKa MOTYT TNPOBOIUTHCS
JOTIOJTHUTENTBHBIE MEPOTPHUSITHS MO UX CHUKECHUIO.

Tpernii TMana3oH (MHAMBUIYaNbHEIA PUCK B TedeHME Beeil xm3am 1-107-
1-10”) npuemeM st mpod)eCCHOHATOB U HENPHUEMIIEM JUIs HACENCHHS B
uenoM. [losiBieHHe Takoro pucka TpeOyeT pa3padOTKM M IMIPOBEACHUS
TUTAHOBBIX 03ZI0POBHUTENILHBIX MEPONPHUSTHI B YCIOBUSX HACEIEHHBIX MECT.

UerBepThlil Auana3oH (MHIMBUIAYAlbHBINH PUCK B TEUEHHE BCEW KU3HU
paBHEIA WM Gonbmmii 1-107) HempuemaeM HUM IS HACENEHMS, HH JIs
npodeccruonanoB. [Ipm ero IOCTHKEHHMH HEOOXOIUMO MPOBEICHHE
SKCTPEHHBIX O3[OPOBUTEIBHBIX W JAPYTUX MEPONPHUSTHH IO CHIKEHHIO
pucka (Tadin. 12).

Tabnuna 12 — Knaccnpukanus ypoBHel pucka

YpoBeHb pucka NupuBuayanbHbIi Kopduuuenr onacunocrn
MOKU3HEHHBIH KaHIepo- Pa3BHUTHS HEKAHIEPO-
TeHHBII PUCK reHHsIx 3¢ PexroB (HQ)

UpesBblyaiiHO BBICOKUI 107" >10

Brrcoknii 107-107 5-10

Cpenamii 10°-10* 1-5

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

6.3.1. OcHOBHBIE MMOKA3aTeIH PUCKA, XapaKTepU3yIolue OMACHOCTH
NMPOMBINJIEHHBIX aBapHil

[onsiTre pucka HMCMONB3YyeTcs Uil W3MEPEHHs] ONacHOCTH M OOBIYHO
OTHOCHTCS K WHIMBUAYYMY WM TpYyNNe JIoAed, WMYIIECTBY WIH
OKpyxKarolei cpene. YToObl MOTYEPKHYTh, YTO PeUb UICT 00 U3MEPIEMOit
BEJIMYHMHE, UCTIONIL3YIOT TIOHSTHE «CTEMEHb PHCKa» WIIH «yPOBEHBb PHCKa».
Cremnenp pucka aBapyud CIOXKHOW TEXHUYECKOM CHUCTEMBI, JJIs KOTOPOH,
Kak MpaBUJIO, MPUCYIIEC HATMYMe MHOXECTBA OMAaCHOCTEH, ompenensercs
Ha OCHOBE aHAJIM3a COBOKYITHOCTH TOKa3aTellell pUCKOB, BBISBICHHBIX MPH
aHaliM3e HEKeNaTelbHBIX COOBITUH (HampuMmep, COOBITHH, CBS3aHHBIX C
pasrepMern3anueii 00OpyIOBaHUS, OTKAa30M CPEACTB MpEeryNpeKaeHUs,
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oImMOKaMK 4eIOBEKa, ¢ MPOSIBIICHHEM HEOIAronmpHsITHBIX METEOYCIOBHiA,
BO3JICHCTBUSMHU HA Pa3JIMYHbIC CyOBEKTHI U T.11.) (Tabi. 13).

Tabnuna 13 — Knaccnpukanust 1 XapaKTepuCTHKA BHI0B PHCKA
(o B.B. MensmmkoBy, A.A. [lIBeipsieBy, 2003)

Buj pucka O0bekT HUcTounuk pucka HexenareabHoe
pucka codbITHE
WNunuBunyanbHbIH Yenosek VcnoBust 3aborneBaHue, TpaBMa,
KHU3HEIeSITeTHOCTH WHBAJIHUIHOCTD,
YeJIoBeKa cMepTh
TexHuueckuit TexHuueckue TexHuueckoe ABapusi, B3pHIB,
CHCTEMBI 1 |HECOBEpIICHCTBO, HapyIIeHHe | Karactpoda, moxap,
00BEKTHI TIPaBHJI SKCILTyaTalui paspyuieHue
TEXHUUYECKUX CHCTEM U
00BEKTOB
DKOJOrMUecKnil | DKOIOruIecKue AHTpOIIOT€HHOE AHTpOIIOT€HHBIE
CHCTEMBI BMEIIATENBCTBO B 9KOJIOTHYECKHUE
TIPUPOIHYIO CPey, KaTacTpoQHl,
TEXHOT€HHBIE UPE3BBIYAHBIE | CTUXUITHBIE Oe/ICTBUS
CHUTYaIN!
ComranbHbIH ComnanabHble UpesBbruaiinas cutyars, | [pynmoBslie TpaBMel,
TPYIITBI CHIDKEHHE KadecTBa )KU3HN | 3a00JeBaHMs, THOETb
JIIoJIeH, pocT
CMEpTHOCTH
OxoHomuueckuii | Marepuanpusle | IloBbImeHHast OMacHOCTh | YBeIMUeHHe 3aTpaT Ha
pecypcsl TIPON3BOZCTBA WIIN 6€30MacHOCTb, yIepo
TIPUPOTHOM CpeIb OT HEZOCTaTOYHOMH
3aIUIIEHHOCTH

Omna w3 Hambonee 4Yacto YHOTPEONSIOMIMXCS — XapaKTEPUCTHK
OIACHOCTH — UHOUBUAYabhblll puck (individual risk) —yacToTa mopakeHUs
OTIENbHOrO HWHIMBHUIYyMa B pe3yJdbTaTe BO3JCHCTBHUS HCCICIYEMBIX
¢daktopoB omacHoctu (tabn. 14). MHauBUAyalbHBIH PUCK OINpenensercs
MOTCHIMAJIbHBIM PUCKOM M BEPOSTHOCTBIO HAXOXKICHUS YelloBEeKa B
paiioHe BO3MOXHOro JAeHcTBHA omnacHbIX (akrtopoB. [Ipu sTOoM
WHIMBHIyaJIbHBI PHCK BO MHOTOM OIpEAeNsercs Kpanudukanuen u
OOYYeHHOCTBhIO HWHAMBUIyyMa JCHCTBHSIM B OINACHOW CHTYallMH, €ro
3alIMIIEHHOCTBIO. VHAMBUIyalbHBI PHUCK 3aBHCHT OT pPacHpeneseHuUs
MOTeHNHaJIbHOro pucka. [Ipu puck-aHanu3e OOBIYHO HE PAacCUUTHIBACTCS
WHIUBHIYaJIbHBIA PUCK JUIS KaXKIOro 4YelOBeKa, a OICHMBAETCS 3TOT
nokaszatenp JUIs TPYNN JIoAed, XapakTepu3YIOUIMXcs Ooliee-MeHee
O/IMHAKOBBIM BpeMsi TpeObIBAHMEM B pPa3JIMYHBIX OMACHBIX 30HAX M
WCTIONIB3YIOIIMX OJMHAKOBBIE cpencTBa 3amuThl. OOBIYHO peub uaer ob
WHJIUBHIYaJIbHOM PUCKE ISl pabOTAIOLIMX U JIIS HACEJICHUST OKPYKAIOIINX
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paiioHOB wiH yIs OoJiee y3KUX TPYII, HapuMep Ui pabouuX pasinyHbIX

CIEIMaIbHOCTEH.

Tabnuna 14 — UcTouyHnkH 1 (aKTOPbI HHANBHIYATHHOT0 PHCKA
(o B.B. MensmmkoBy, A.A. [lIBeipsieBy, 2003)

HcTrounnk
HOT0 pUCKa

HHIUBUIYAIb-

HamuboJsiee pacipocTpaHeHHbIH haKkTOp
pHCKA CMePTH

BayrpenHss cpenia opraHusma
4eJIoBeKa

HacnencTBeHHO-TeHETHYECKUE, TICHXOCOMATHIECKUE
3a00NIeBaHusl, CTApeHHUE

BuktuMHOCTE COBOKYITHOCTD JIMYHOCTHBIX Ka4deCTB YeIOBEKa Kak
JKEPTBBI NOTCHIUATBHBIX OaCHOCTEH
[puBbraxn Kypenue, ymorpebnenme aikoronsi, HapKOTHKOH,

UppauOHAJILHOC MUTAHUC

CoumansHas SKOJIOrUst

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

IpodeccronanbHas KesTETEHOCT

OrnacHele U BPCIHBIC TPON3BOJACTBCHHBIC Q)aKTOpLI

TpaHCTIOPTHEIE COOOTIICHHS

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

HenpodeccnonansHast
JISSITEIbHOCTD

OmacHocTH, 00yCITOBJICHHBIE JIFOOUTETECKIM
CIIOPTOM, TYPHU3MOM, IPYTUMHU YBJICUESHUSIMU

CorpanpHas Cpena

BoopyxeHHBII KOH(IHUKT, pecTyIUIeHHe, CyHIIN,
yOuiicTBO

Okpyxaromast IpUpoAHas cpesa

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

OIIOJI3HHU, yparaH U Jpyrue CTUXUWHBIC 6CZ[CTBI/I§I

JIpyroii KOMIUIEKCHOW MEpOi pUCKa, XapaKTEepU3YIOIICH OMacHbI 00bEKT
(1 TeppuTOpHIO), OYIET HOMEHYUATLHBIL MEPPUMOPUATLHBILL DUCK —
IIPOCTPAHCTBEHHOE  PACIPEIACIICHUE 4YaCTOThl PEANU3ALUA  HETATUBHOIO
BO3ZCUCTBUSI OIPENEICHHOIO ypoBHA. JlaHHAs Mepa pUCKa HE 3aBUCUT OT
(akTa HaxoXKIeHUsI 0OBbEKTa BO3IEHCTBUS (HANpUMeEp, YelOoBeKa) B JaHHOM
MecTe npocrtpaHcTBa. [Ipenmonaraercs, 4YTO BEPOATHOCTb HAXOXKICHUS
oObekTa Bo3zeiicTBHs paBHA | (HampUMep, YelNOBEK HAXOAUTCS B JaHHOU
TOYKE IPOCTPAHCTBA B TEYEHUE BCETO PACCMATPUBAEMOrO IPOMEKYTKA
BpemeHnn). [loTeHIuansHbIi pUCK HE 3aBUCUT OT TOT'O, HAXOUTCS JIU OMACHBIN
O00BEKT B MHOTONIOAHOM WJIM ITYCTBIHHOM MECT€ U MOXET MEHSATHCS B
IHUPOKOM HHTepBase. [IoTeHNUANBHBINA PUCK, B COOTBETCTBUM C HA3BAHUEM,
BbIpakKaeT CcOOOM TOTEHIMad MaKCUMaJlbHO BO3MOXKHOTO pHCKa ISt
KOHKPETHBIX OOBEKTOB BO3JIEHCTBHUS, HAXOMALIMXCS B JAHHOM TOUKe
[IPOCTPAHCTBA.

Ha npaktuke BaXHO 3HATh paclpeeIeHUE MOTEHIMAIBHOIO PUCKA JUIS
OT/IENIbHBIX UICTOYHUKOB OMACHOCTH U JJIs OTJIENBHBIX ClieHapHeB aBapuil. Kak
[IPABWJIO, IOTEHIMAIBHBIA PUCK OKa3bIBA€TCS IIPOMEXYTOYHOM MEPOH
OIIACHOCTH, UCIONB3YEMOM JUIl OLEHKM COLUAIBHOIO M MHIMBUAYAIBHOIO
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pucka. PacripeneneHre NMOTEHIUATBHOTO PUCKAa M IUIOTHOCTU HACENEHHs B
WCCIEeyeMOM palioHE TI03BOJIIET TMOJIYYUTb KOJMUYECTBEHHYIO OLIEHKY
COLIMAJIBHOTO pHCKa sl HaceieHus. s 3Toro Hy)KHO OIMpPENEIUTh YHUCIO
MOPaXEHHBIX MPH KaKJIOM CLEHApUU OT Ka)KAOTO0 MCTOYHMKA OMAaCHOCTH U
3aTeM OIMpPEACIUTh 3aBHCHMOCTh YaCcTOTHI cOObITHIA F, B KOTOpBIX mocTpaaino
Ha TOM WJIM HHOM YPOBHE YHCIIO JIFO/ICH, OOJIbIIe OnpeneieHHOro N, OT 3TOro
ONPE/IENIEHHOr0 YHCia JIIoIeN (COIMaIbHBINA PUCK).

Coyuanvnvii puck (1abdn. 15) xapakTepu3yerT macmTad BO3MOXKHBIX
aBapuii M ompenensercs (QyHKIHEH, y KOTOPOW €CTh YCTaHOBHUBIICECS
HaszBanue F/N-kpuBas. B 3aBucuMocTr OT 3a1ad aHanmu3a moj N MOXKHO
MOHUMaTh W oOllee YUCIO MOCTPaJaBIINX, M YHCIO CMEpPTEIbHO
TPaBMHUPOBAHHBIX MM JIPYrOM TOKa3aTelb TSHKECTH I1OCIECTBHIM.
COOTBETCTBEHHO, KpHUTEpUil MpHEMIIEMOH CTENeHH pucka Oyner
ONPENeNsITbCS YK€ HE YHCIOM /sl OTIENbHOrO COOBITHSA, a KPHBOM,
MTOCTPOEHHOM ISl pa3INYHBIX CLIEHApHUEB aBapHU.

B Hacrosmee Bpemsi 0OOIIEpacCIpPOCTPAHEHHBIM TOAXOJOM  JUIS
OIlpeNieNieHns MPUEMIIEMOCTH pHCKa SBJISIETCS HCIONb30BaHHE JBYX
KpPHUBBIX, KOrJa B Jorapu(MHUECKHX KOOpIMHaTax omnpeaeneHsl F/N-
KpUBblE TPUEMIIEMOTO M  HENPHUEMJIEMOrO  COLMAJIbHOIO  pHCKa
CMEPTENbHOTO0 TPaBMHUPOBaHHA, a o00NacTh MEXKIy OTHMH KPHUBBIMU
orpenenser MPOMEKYTOYHYIO CTENeHb pHUCKA, BOMPOC O CHIDKEHUHU
KOTOpO# clielyeT pemarh ¢ y4eTOM ClelU(HUKH MPOU3BOJICTBA M MECTHBIX
YCIOBUM TyTeM COIJIaCOBaHMS C oOpraHaMM HaJ3opa U MECTHOTO
caMOyTIpaBJICHHUS.

Jpyroii KOIMYECTBEHHON WHTErPalbHOM MEPOH OIACHOCTU SBISIETCS
xoanexmusHoli puck (Potential Loss of Life - PLL), onpenensromui
MaciTad OXHAAeMBIX TOCHENCTBUA JIsl JIIoJeld OT IOTEHIUATBHBIX
aBapuil. @DaKTUYECKUM KOJUIEKTUBHBI PHUCK OIPEIEISIET OXUIAEMOE
KOJINYECTBO CMEPTEIbHO TPAaBMHUPOBAHHBIX B pe3yJbTaTe aBapuil Ha
paccMaTpuBaeMoil TEpPUTOPHUH 3a ONpeeNIEHHBIN epro] BpEMEHH.

Jlnst aHanmM3a JKOJOTHYEeCKOW 0e30ImacHOCTH 3aBHCHMOCTH ILIOIIAIN
3apaKEHHOW IIOBEPXHOCTU OT YAaCTOTHI aBapUM MOXKET CIYKUTb MEpPOH
9KOJIOrNYecKoro pucka. J{is meneit cTpaxoBaHHs BaXkKeH TAaKOM MoKa3aTenb
pHCKa, KaK CTAaTHCTHYECKH OXXHJaeMasi BeTMUMHa yiepda B CTOMMOCTHOM
BBIPKEHUM (BENMYMHA, ONpesaeseMas MpOU3BEACHUEM YacTOTHl aBapuu
Ha ymep0). B Texnmueckux cucremMax B HacTrosllee BpeMs Haumbomee
pacnpocTpaHeHHBI OTACNbHBIE (PaKTOPbI TEXHUYECKOT0 prcKa (Tadi. 16).
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Tabnuna 15 — UcTouyHuKH 1 (P aKTOPHI CONMATHHOTO PHCKA
(o B.B. MensmmkoBy, A.A. [IBeipsieBy, 2003)

N CcTOYHHMK COIUATBHOTO
pucka

HawuGoJee pacnpocTpanennsie (PaKTOPbI CONUATLHOTO
pucka

YpbaHuzanus S5KOIOrnIecKu
HEYCTONUYMBBIX TEPPUTOPUH

IMocenenue mroeii B 30HaX BO3MOXKHOT'O 3aTOIICHHUS,
0o0pa30BaHUs ONMON3HEH, cenel, TaHmmadTHBIX T0XKapoB,
W3BEPKEHUS BYJIKAHOB, ITOBBIIIIEHHON CEHCMIYHOCTH
permoHa

HpOMBII_H.HCHHI)IC TCXHOJIOTHHA
1 00BEKTHI TTOBBIIIIEHHOH
OIMTaCHOCTH

Asapun Ha ADC. TOC, XuMHYecknx KOMOMHATAX,
MIPOIYKTONPOBOAAX U T.II. TPaHCIOPTHBIE KaTacTpOQHI.
TexHOreHHOe 3arpsi3HEHNE OKPYXKAIOIIEeH cpeibl

CormanbHbIe 1 BOCHHBIE
KOH(JIUKTHI

Bboesrie nefictust. [IpuMeneHre opyx st MacCoBOIo
TOpAXKESHUS

DnugemMun

PacripocTpanenre BUPYCHBIX HH(pEKIIH

CHIKEHHE KaueCTBa )KU3HH

Bespaborura, TOoJOoI, HUILETA. Vxymienne
MEIUIIMHCKOro  oOCaykuBaHus.  Hu3koe  KavyecTBO
MPOIYKTOB MUTaHusl. HeymoBIeTBOPUTENBHBIC JKITHIITHO-
OBITOBBIE YCIIOBHSI

Tabnuna 16 — UcTouyHuKH M (P aKTOPHI TEXHHYECKOT0 PHCKA
(o B.B. MensmmkoBy, A.A. [IBeipsieBy, 2003)

HcTrounnk
TEXHHMYECKOr0 pUcKa

HamuooJsiee pacipocTpaHeHHbIe (haKTOPBI
TEXHHYECKOI0 PHCKA

Huskuil ypoBeHb Hay4qHO-
HCCIIEIOBATEIBCKUX paboT

OmuOoYHBIH BEIOOp HAPaBISHUH Pa3BUTHUS TEXHUKH U
TEXHOJIOTHH 110 KPUTEPHSIM 0€30IacHOCTH

Huskuil ypoBeHb ONBITHO-
KOHCTPYKTOPCKHX paboT

Br160p noTeHIMansHO ONMacHBIX KOHCTPYKTHBHBIX CXeM I
TIPUHIUITOB AEHCTBHS TeXHUUECKUX cucteM. OmmOKH B
OIIpEJICJICHUH AKCIUTyaTal[MOHHBIX Harpy3ok. HenpaBuibHbIi
BEIOOpP KOHCTPYKITMOHHBIX MaTepranoB. HemocraTouHslit 3amac
npouHocTH. OTCYTCTBHE B IIPOEKTAaX CPEeJCTB 0€30acHOCTH

OMBITHOE TIPOU3BOICTBO
HOBOM TE€XHUKHU

HexauecTBennas JOBOJKa KOHCT}’,‘DyKI_[I/II‘/II7 TEXHOJIOI'UH,
JJOKYMCHTAIIUU 110 KPUTCPUIM 0€e30MacHOCTH

CepuitHbIid BBIITYCK
He0e30IacHOH TEXHUKHI

OTKIIOHEHHE OT 3aJJaHHOT'0 XUMUYECKOI'0 COCTaBa
KOHCTPYKIMOHHBIX Marepuasos. Heocrarounast TO4HOCTH
KOHCTPYKTHBHBIX pazmepos. Hapyienue pexumMon
TEPMHUYECKON U XUMUKO-TEPMHYECKOI 00pabOTKH meTasnei.
Hapymenne pernmaMeHTOB COOPKH U MOHTa)a KOHCTPYKIHI H
MaIIiH

Hapyiienue npasuin
0e30MacHOH SKCINTyaTalun
TEXHUYECKHX CHCTEM

Hcnone3oBaHue TEXHUKM HE IO HaszHaueHHo. Hapymenue
MAaCIOPTHBIX (TIPOEKTHEIX) PEXKHMOB  3KCIUIyaTalUH.
HecBoeBpemMeHHBIE TPOPHMITAKTHIECKHE OCMOTPHI M PEMOHTEL
Hapymenne TpebGoBaHui TpaHCIOPTHPOBAHUS U XpaHSHHUS

OmmoOKu nepcoHana

Crnabble HaBBIKK JICHCTBHS B CIOXKHOW curyaimu. HeymeHue
oreHnBaTh WH(popMamuioo o cocrosHHK Tporecca. Cradoe
3HAHUE CYIIHOCTH MPOUCXOJsIIero mpouecca. OTCyTCTBHE
JIMCLIUILTHHBI, CAMOOOJIaIaHusI B YCIOBHSX CTpecca.
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6.4. Onenka counaabHOr0 M HHANBUAYAJBLHOTO0 PHCKOB
(o C.B.IlerpoBy, B.A. Makamreny, 2008, P 2.1.10.1920-04)

[Ipu omeHWBaHMM pHUCKA pa3IWYaAlOT JBE €ro pPasHOBUIHOCTH —
COLIMAJIBHBIN ¥ MHAUBUAYaJIbHBINA PUCKU.

Coyuanenviti  puck R, XapakTepu3yeT BO3MOXKHBIE aBapuM Ha
MIPOMBITIIEHHBIX, YHEPTETUYECKUX, BOCHHBIX U MHBIX O0BEKTax, KOTOPHIE
BBI3BIBAIOT TSDKEJBIE MOCIENCTBHS U, IPEXKAE BCEro, rudenp Jrojaei. 1ot
PHCK MIPHHATO BHIPAXKATh CIEAYIOIINM 00pa3oM:

!
R =% w;N,>
1

rJ€ W; — 4acToTa i-i aBapuu; N; — KOJIMYECTBO CMEPTEIBHBIX CIy4aes,
00YCITOBIIEGHHBIX €10; / — BO3MOXXHOE YHCIO BCEX aBapuil Ha JaHHOM
oObekTe. 3aKOHOJATENbCTBO pAda CTPaH MCIOIB3YET ONpecieHHbIC
3HAQYEHUS] YACTOTHI aBApPHHM U KOJUYECTBO BBI3BAHHBIX €H0 CMEPTEIBbHBIX
CJIy4yaeB JUIsl OLIEHKH JIOMYCTHMOIO COL[MAJBbHOTO PHUCKAa 3KCILTyaTalluu
TOT'0 WJIK MHOTO 0OBEKTA.

JI7ist OIleHKM BIMSHUS TOKCHKAHTA, MIPUCYTCTBYIOIIETO B OKPY>KarOIIen
cpene, BBOIMUTCA IIOHATHE «PUCKA 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 IPEICTABIIAET CO6Oi PUCK, TIPUXOANIMHACS HA
eIMHUILY N103bl. BemuunHa Qakropa prcka J0KHA ObITH YCTaHOBIICHA B
pe3yabpTare CHeuHalbHbIX HcciaenoBaHuil. Eciu cBs3b MEXIy [1030d U
PUCKOM JIMHEHA, a BO3/JECHCTBUE TOKCMKAHTA HE HMMEET MOopora, TO
BenuuuHa [P,(D)]; onpenensercs npocToi GopMyInoi:

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

/i€ ¢ — KOHIIEHTpAaIis TOKCUKAHTa; v — ero €XKeTHEBHOE MTOCTYIJIEHHUE B
OpraHu3M, ¢ — BpeMs BO3JICHCTBUS TOKCUKAHTA.

Uucno TSOKENbIX TMOCHENCTBHN (HAIpUMep, PaKOBBIX 3a00JIeBaHMIA)
JIEMCTBUS TOKCUKAHTOB Ha JIFOAEH ONpPEesieTcs BhIPA)KEHUEM

n k
ge=2 2 [PD);- Ny
i=1j=1

rae  N; — KOJIMYECTBO JIIOAEH, IIOABEPraroIMUXCs JIEHCTBUIO
TOKCHKAHTOB; kK — KOJIN'UECTBO TOKCHKAHTOB; 7 — KOJINUECTBO YPOBHEH 1103
KaXaoro TokcukanTa. CHMBON «e» TIOKa3bIBaeT, YTO peub HUIET O
JNOTIONHUTENBHBIX  (excess) — choydasx  3a0o0ieBaHUsl,  BBI3BAHHBIX
paccMaTpuBaeMBbIMHU TOKCUKaHTaMU (TIPY MaJbIX J03aX BEIHYHUHA ¢, MOXKET
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OBITH CTOJIb HE3HAYHUTENIbHA, YTO €€ TPYIHO BBISIBUTH HAa (JOHE «OOBITHBIX)
CJIyuaeB JaHHOT'O BHJIa PakKa).

Huoueuoyanvholii puck, ¥Kak TMOKa3blBaeT caM TEPMHH, OIpPEAensIerTcs
BEPOSITHOCTBIO 3KCTPEMAIBHOIO Bpela — CMEpTH HWHAUBHAyyMa OT
HEKOTOPOW TMPUYMUHBI, PACCUMTHIBAEMON JIsI BCEH €ro >KU3HU WM I
ogHoro roja. Yacro B nurepaType TEPMHUHBI «MHAWBUAYAIBHBIN PUCK» U
«BEPOATHOCTB»  YMOTPEOJISFOTCS KAaK CHHOHMMBI, OJHAKO MOMHMO
BEPOATHOCTA COOBITHS 3lIeCh MPUCYTCTBYET €ro MOCIEACTBHE — THOENb
yenoBeka.  DenmepanbHble  BegomctBa  CIIIA,  paspabaTbiBatomiye
HOpPMAaTUBHBIE  aKThl, B  KOTOPHIX  YCTAaHABIMBAIOTCA  CTaHAAPTHI
3KOJIOTHYECKUX PUCKOB, OPUEHTUPYIOTCS. HA TAKOW HIKHUI TEOPETUYECKUI
Tpeaen JOMyCTUMOr0 MHJMBHIYaJbHOTO PHCKA, KOTOPBIH MOXKHO CUHTATh
MPEHEOPESKUMO MallbiM. OJTOT TMpeAen COOTBETCTBYET YBEITHUYEHHUIO
BEPOATHOCTH CMEPTH Ha OfuH Ianc Ha MuumoH (10°°) 3a Bcio Ku3Hb
YerioBeKa, MPOAOJLKUTEIBHOCTh KOTOpOr NpuHKUMaercs paBHoi 70 rogam. B
pacuere Ha OJIUH r'oJl UCaIbHBIN, TIPEHEOPESKUMO MaJIbIi WHIUBHTyaTbHBIN
PHCK COCTaBJISIET, CIIEAOBATENBHO, 10%70 = 1,43'10’8 rox .

JUis OLIEHKM JOMYyCTHMBIX WHIMBUAYaJIbHBIX PHCKOB, CBS3aHHBIX C
OTIACHBIMH BUJaMH JIEATEbHOCTH, B BemMKoOpUTaHHN HCIIONB3YIOTCS TaK
HasblBaeMble KpuTepuu Dmbu. OHM TPEACTaBISAIOT cOOOH BEPOSATHOCTH
OZIHOTO (aTaIbHOrO ciiy4ast (OAHOW CMEpPTH) B TOA. XapaKTePUCTHKH ITHUX
KpHUTepreB AaHbl B Tabmune 17.

OTH  BEPOSTHOCTH MOACYMTAHBI MyTE€M JIENEHHUS  KOJIMYecTBa
HAOJIOaBIINXCA €KErOJHO CMEpTell Ha YHCIIO JKUTeNeld cTpaHbl. BumHo,
4TO  «BHYTPEHHUMH»  TNpPHYMHAMH  OOBSCHSETCS  IMOJAABJISIOLIEE
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 TpaHCIOpPTE
XapaKTePU3YIOTCA TEM Ke PHCKOM, YTO U PUPOTHBIE KaTacTpO(dbI.

Tabnuna 17 — Kpurepuu npuemiaemMocTu pucka (mo Jmon)

Panr |BeposaTHocTh oqHOM CreneHb NpueMyIeMOCTH

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

Takum 00pazoM, MHIMBHIyaJdbHBIH PUCK XapaKTepH3yeT OMacHOCTb
OIIPENEIECHHOIO BHJA, B ONPEIEICHHOW TOYKE IIPOCTPAHCTBA TIlE
HaXOAUTCS WHAMBUAYYM M XapaKTEpU3yeT pacHpelelICHHE PUCKA BO
BPEMEHU U IIPOCTPAHCTBE.
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NPUMEPBI PACYHETOB

Ilpumep 1. VIHnuBuayanbHblii puck s sxkutens ropoga A. Ilycrts
*utenb ropoaa A 40 vacoB B Hemento paboTaer B roponae, Ha 4 Henenu B
rofy BBI€3)KA€T Ha OTABIX, 3 HEAENM KaXIbld TOA MPOBOAUT B
KOMaHJMpOBKaX, 56 mHel B roay paboraeTr 3a ropojoM Ha jadye, a
OCTaJIbHOE BpeMs HaXOJIUTCS IOMa B FOPOJIE.

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

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

riae Nn — 4uciio mOruOmmMX JKuTelied ropoja, 4den.; D — Komm4ecTBo
HeJleNb, TIPOBOIMMEBIX JKUTEIeM B ropoje (52-4-3-8=37); t — unciao 4acor B
HEJ/IeNIo, KOTJa JKUTENb MOJBEP)KEH OMACHOCTH, 4.; T — OTpe30K BpeMeHU
ydera CTaTUCTUYECKUX JaHHBIX; Ny — KOTUYeCTBO JKuTenel ropoaa, den.; d
— 4KCII0 Henelb B rofy (52); td — uucio yacoB B Hezemto, 4. (24-7=168).

B ropone A npoxusaer 1,5 miH. yenoBek. CTaTUCTUYECKHE TAHHBIE 3a
10 ;mer TOBOpPAT O TOM, YTO 3a ATO BpEeMsS M3 YHCIA XKUTEIEH ropona
norubmo 60 ThIC. YenmoBeK, MOIydwsno TpaBMy 120 ThICSY YeNIOBEK.
IToxcTaBUM M MOJCUUTAEM:

Rn=6,73-10",

WnanBuayanbHBl pUCK CTaTh KEPTBOM HECYACTHOTO Ciydas I00O0M

CTETEeHHU TSHKECTH MOXKHO OIPEETUTh 10 BBIPAXKEHUIO
Rye = [Ny + Ny Dt] | (Tyd-ta),

rae Nmp — 4ucIo KUTenel, MoIy4uBIInNX TpaBMbl, yes. CpaBHuBas Rn
1 RH.c., MOXHO cJenath BBEIBOA O TOM, 4YTO Y JKHUTeIeH ropoma A
BEpOSATHOCTh CTaTh KEPTBOW HECUACTHOrO ciyd4as B 3 pasa BBbILIE, YeM
MOrHOHYTh.

OnHako WHOMBHIAYaJIbHBIH PUCK HE TO3BOJSIET CYyAUTh O Macirade
katactpod. [ToaTroMy BBOIUTCS MOHSATHE "CONMATBHBIN pUCK".

Ilpumep 2. ConmaibHBIA PHUCK — 3aBUCHMOCTh MEKIY YacTOTOM
BO3HUKHOBCHHSI COOBITHI B IMOPAXXCHUU OIPENCICHHOr0 YUCIIa JIIOJCH U
YUCJIOM TOPAXEHHBIX TpH 3TOM Jitojeil. Ha OCHOBE CTaTHCTHYECKHX
JAHHBIX CcOOMpaeTcs MH(OPMAIMS: YUCIO MOTHUOIIUX, YUCIO COOBITHH,
yacTtoTa coObITHi U T.1. (Ta0iu. 18). [lo 3TMM JaHHBIM MOXHO MOCTPOUTH
JarpaMMy 3aBUCHMOCTU C TOPU3OHTAJIbHON OCBIO — YHUCIIO HECYACTHBIX
cryuaeB (N) u BepTukanbHOW oChi0 — uactoTa coObiTHil (F). Takue
JarpaMMbl MCIIOJIB3YIOTCS JIJIS TPEACTABICHHS 3aBUCHMOCTH YacTOTHI
pealin3airuy OMacHOCTH OT ee Maciitada (puc. 19).

ConuayibHbld PUCK, B OTJIMYHE OT HHAWBHIYaJbHOIO, B MEHBIICH
CTETNIeHH 3aBHUCHUT OT TeorpauuecKoro pacmoiokKeHus.
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Tabnuna 18 — Jannble aast pacyera F-N muarpammebl

Yucao Yucao Yacrora Yucao Yacrora
norudImmx | coObITHH, B CcOOBITHI CcOObITHIH, B CcOOBITHIH
N KOTOPBIX (4uciio KOTOPBIX (4uciio
norudao N ciyyaeB B norudJo He | cJy4aeB B rof),
YeJI0BeK rox), B MeHee N B KOTOPBIX
KOTOpPBIX YeJI0BeK noru6Jio 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
B g~~~ —r——=———~-=fF~-——»

BCTOTA B A HOBEHHA [HEATHIA

UMCnG CHETTHBER CNYyLaEn
Puc. 19. F-N nuarpamma

Jnisg cpaBHEHMsS pHUCKAa M BBITOJ, MHOTHE CIEIMAIUCTBI MpelsiararoT
BBECTU SKOHOMHUUYECKNW 3KBUBAJIEHT YEJIOBEYECKOUN )KU3HH.

IMocne BBOmAa B CTPOM HEKOTOPOTO IMPOMBIIIICHHOTO O00BEeKTa
MpoXXKUBalollee MOOIU30CTH HaceleHne B KomudecTBe 10 Thic. yen. B
TeueHue 3 JIeT MOoCTOsHHO (24 yaca B CYTKM) IMOJBEpraercs JCHCTBUIO
HaxoJsIIerocss B BO3AyXe TOKCHKAHTAa-KaHIEPOTreHa, KOHIIEHTPAlNs
xoroporo pasHa 0,01 mr/m’. CKOIBKO JONMONHUTENBHBIX CIydacB paka
MOXHO OKHJATh OT 3TOTO TOKCHKAaHTa 3a BpeMs OKCIUTyaTaliu OOBEKTa,
eciu (paKTOp PUCKA TOKCHKaHTa cocTasiser 107" mr .

B nanHOM mpuMepe IBOHHOE CyMMHpPOBaHHE He Tpedyercs, Tak Kak i=1
u j=l. Ecnm cuurath, 4TO cpemHuii 00BEM BO3/AyXa, BABIXAEMBIN
©KEMUHYTHO, paBeH 7,5 1/MHH, TO OO0BEM 3arpsi3HEHHOI'O0 BO3IyXa,
MPOXOASIIMN Yepe3 JEerkhe KaKJoro 4YelloBeKa €KEeCyTOYHO, COCTaBUT:
v=751/Mur 107 M*/n 60 mun/u 24 u/nens = 10,8 M’/ nenb.

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 3a00JeBaHHUs PaKOM
(Menpmmukos, LBeIpsie, 2003).

PEIIUTE 3AJAUYU
3aoaua 1. PaccuuTaiiTe WHIAMBUAYAJIbHBIH PpHUCK CTaTh JKEPTBOMH
HECUACTHOT'O CJTydas, €CJId U3BECTHO, YTO OOIIEe YMCIIO KUTeNel ropoaa X
coctaBisuio 750 ThICsY 4enoBek, 3a 10 jer moruba0 56 THICSY YellOBEK, a
90 TeIC. MOMYYMJIM TpaBMBI pa3HON CTeNeHu TskecTu. [Ipu 3ToM u3BeCTHO,
YTO B CPEIHEM KaXIblid XUTENb paboraer Ha npennpustuu 40 4acoB B
HEJIENI0, a Ha 4 HEJIeM ©XKEr0IHO BBIE3XKAET B OTITYCK 3a TOPO/I.

3aoaua 2. B skcrnmyaranuio ObUTO BBEIEHO POMBIIIEHHOE TIPEANPUSITHE,
MIPY 3TOM IPOKUBAIOIEE B 3TOM HAaceleHHOM IyHKTe HaceneHue (18 Toic.
YeJl.) B TeUCHHUE 2 JIET MOCTOSHHO IOJIBEPTaeTcs ISHCTBUIO HAXOISIIETOCS B
BO3JyXe KAHIEPOTeHa, KOHI[GHTpAlHs KOToporo pasHa 0,03 Mr/Mr.
Paccunraiite, CKONBKO OMOMHHUTENBHBIX CIy4aeB paka MOXXHO OXHIATh OT
9TOr0 TOKCHKaHTa 3a BpeMsl JKCIUTyaTaluu o0beKTa, eciu (DaKkTop pHCKa
TOKCHMKaHTa cocTasister 107 mr .

3adaua 3. MUcnonp3dys F-N npuarpammy, JAEMOHCTPHUPYIOUIYIO
BO3HUKHOBEHHE TIOXAPOOIACHBIX CUTYaIui (puc. 19) ycTaHOBUTE 4acTOTY
CMEPTHBIX CITy4yaeB IMPHU 4acTOTe UX BO3HUKHOBeHHU 0,26.

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

rie ¢, — AOMYCTHMOE JOMOJHUTEIBHOE YHUCIO TSHKEIBIX MOCIEACTBUIM
NEMCTBUS 3arpsA3HUTENs, KOTOpbleé MOTYT BO3HHKAaTh €XeroaHo, 250 —
YUCIO0 pPabouux JHEH) pacCYMTalTe JMOMYCTUMYIO YCPEIAHCHHYIO I10
BpeMEHH paboyvero JHS KOHIEHTPANMIO KaHIIEpOTreHa B BO3yxe pabodero
MTOMEIICHHS TIPU CIICIYIOIINX YCIOBUAX: (akTop pucka Frk KaHIEporeHa
cocrapiser 1-10° Mr'; KONMYECTBO JHOJEH  TIOJABEPraloMMXCS
BO3ZeHcTBUIO  KaHIeporeHa  Nk=400;  nmomycTMMOoe — KOJWYECTBO
JIOTIOJIHUTEITLHBIX CIIy4aeB OHKOJIOTMYECKUX 3aboneBanuii . = 0,1 B rox;
CKOPOCTh TOCTYIUICHHSI BO3AyXa B OpPraHM3M pabOoTaIOMIMX COCTaBISIET
10 m°/nens.

3aoaua 5. Vicionb3yss cooTHomenue R = P - (), ycTaHOBHTE, YEMY
Oyner paBHAa BeNMYMHA PHCKA, €CIM HW3BECTHO, 4YTO BEPOSTHOCTH
HACTYIUIGHHs OMAcHOro coObITHs cocTaiser 107, a oxumaeMblil ymepo
coctasisier 200 MiTH. pyOsiei.
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MABA 7
MHXEHEPHAA 3ALLUTA CPEQbl OBUTAHUA

CoBpeMeHHasl TpakTHKa OXpaHbl OKPYXKalolled MPUPOJHON Cpebl,
WCTIONB3Ysl MHUPOBOH ONBIT B OTOH 00MacTH, BKJIIOYAET pa3paboTKy
COOTBETCTBYIOILIUX 3aKOHOJATEIbHBIX aKTOB, HKOJIOTH3ALIHIO
TEXHOJIOTMYECKHX TIPOLECCOB, OPraHU3alWI0 CAHUTAPHO-3AIIUTHBIX U
BOJIOOXPAaHHBIX 30H, OYHCTKY BBIODOCOB M COpPOCOB CTOYHBIX BOJ OT
BpEOHBIX  BEIIECTB, YTUIM3ALMI0  TPOMBIIUICHHBIX  OTXOJIOB,
TFOCYAAPCTBEHHBIN 3KOJOTMYECKUNM KOHTPOJIb 33 OXpaHy OKpYXKarollel
HPUPOJHOU CpENBI.

3amura aTMocdepsl

OCHOBHBIM  HallpaBlICHWEM OXpaHbl aTMOCc(EpHOro0 BO3AyXa OT
BpPEOHBIX BBIOPOCOB JIOJDKHA OBITH pa3paboTka MallOOTXOAHBIX |
0E30TXOJHBIX TEXHOJOIMYECKHX TMpoleccoB. B  Hacrosiiee BpeMs
HanboJee  pacHpoOCTpaHEHHBIM  TEXHHMYECKMM  pPEHICHWeM  JIaHHOH
npobneMbl  sBisieTcs  paboTka  A(PQEKTUBHBIX  CHCTEM  OYHCTKH,
yIaBIMBaHUs H TepepabOTKH ra3000pa3HbIX, KHUIKUX H  TBEPIbIX
puMecei.

Meroasl W CcpeacTBa  OYHCTKM Ta30B W MbUICYJaBIMBaHUS
HOAPA3IEISAI0TCS Ha CIAECAYIOLIME TPYIIIbL:

» anmapaTbl CyXOW, HHEPIIMOHHON OYMCTKH ra30B OT MbUIH;

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

» anmapaThl Uil OYMCTKHU Ta30B OT MbUIM METOJOM (PHUIIbTPAIHH;

» anmapaThl AJIEKTPHYECKON OYMCTKU Ta30B OT MbLUIH U TYMAaHOB;

» annapaTbl XUMHYECKOW OYMCTKU Ta30B OT ra3000pa3HbIX MPHMECEii;

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

K cyxuMm mOBUICYIOBUTENSIM OTHOCATCS  OCaJWTENbHBIE KaMepsl,
WHEPIMOHHBIE  TBUICYJIOBUTEIHN,  LUKIOHBL. ~ BecbMa  mpocThIMH
YCTPOMCTBAMH SIBIISIFOTCS TTBLICOCATUTEIBHBIE KAaMEPHI, B KOTOPBIX 33 CUeT
YBEJIMUEHHUS CEYCHHUs BO3JyXOBOJAA CKOPOCTh MBLIEBOTO MOTOKAa PE3KO
najaeT, BCIEACTBHE Yero YacTUIBI MBUTM BBINAAAIOT MOJ JACHCTBHEM CHII
TSKECTH.

D¢ GeKTHBHBIMH ~ TBUICYJIOBUTENSMH  SBISIOTCS ~ WHEPIHOHHBIC
anmapatbl, B KOTOPBIX IBUICBOH IMOTOK PE3KO H3MEHSET HalpaBiieHHE
CBOEro JIBIKEHHS, YTO CIIOCOOCTBYET BhIMaAEeHHIO YacTull meln. [npoko
pacmpoCcTpaHEHHBIMH ~ WHEPIMOHHBIMH ~ TIBUICYJIOBUTEIIMMHU  SIBIISIOTCS
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OUKIOHBI. B HUX YacTHIBI MBUTM JBHKYTCSI BMECTE C BpallaloIIAMCS
ra3oBbIM MOTOKOM W TOJ ACHCTBHEM IIEHTPOOEXKHBIX CHII OCENAIOT Ha
creHkax. Ilpm OoJbIIMX pacxogax OYMIIAEMBIX Ta30B MPHUMEHSIOT
TPYIIOBYIO YCTAHOBKY IIMKJIOHOB (6aTapeto).

B ocHOBe paboThl MOPUCTHIX (PHUIBTPOB, MPEAHA3HAYCHHBIX IS TOHKOH
OYHCTKH, JIOKUT Tmpomecc (UIBTpalUU Ta30B d4epe3 IOPUCTYIO
MEPEropoaKy, B pe3yabTaTe 4ero TBEpble YaCTHIIbI 3a/IePKUBAIOTCS, a Ta3
MOJHOCTBIO MPOXOAUT CKBO3b Hee. M3 mopucTeix (GUIbTpOoB Haubojbliee
pacmnpocTpaHeHHe MOMYYHIM pyKaBHbIE (QWIBTPHL, 4YTO OOYCIOBJIEHO
CO3JJaHMEM  TEMIIEPATYpPOCTOMKMX W  YCTOMYMBBIX  BO3JIEHCTBHUIO
arpecCHBHBIX T'a30B TKaHEH (HampuMep, CTEKIOBOIOKHO).

B oanektpoduibTpax OUYMCTKA Ta30B OT TBUIM IPOMCXOAUT TIOA
JeCTBHEM DJIEKTPHUECKUX CHJI. B mpolecce MOHM3allMM MOJIEKYJ ra3oB
ANEKTPUYECKUM Da3psioM MPOUCXOIAUT 3apsii COACPIKALIMXCS B HHX
yacTuil (KOPOHUPYIOIIMI  3JiekTpoja). MoHbl  ajcopOMpyroTCs  Ha
MOBEPXHOCTH TBUIMHOK, a 3aTeM MOJl JEHCTBUEM O3JIEKTPUYECKOrO IOJIs
MBUTMHKH TIEPEMEIIAIOTCS K OCaIUTEeIbHBIM 3JIEKTPOAaM. 3aps/iKa YacTHIl B
MoJie KOPOHHOT'O pa3psaa MPOXOAUT IO ABYM MeXaHH3MaM: BO37eHCTBHEM
aNeKTpuiecKoro noist u auddysuelt HOHOB.

Mokpble MBIICYIOBUTEIN HMEIOT OIHY BaXKHYIO OCOOEHHOCTH: OHH
00JIaJIal0T BBICOKOW 3(P(EKTUBHOCTHIO OUYUCTKU OT MEIKOIAUCIICPCHOM
(menee 1 mMxm) mpuiH. MMeroTcst U Ipyrue TOCTOMHCTBA, CPEAM KOTOPBIX:
OTHOCHTENBHO HeOONbIIass CTOMMOCTb MW BBICOKas 3((HEeKTHBHOCTH
yIaBIMBaHMs B3BEUICHHBIX YacTHI]; BO3MOXXHOCTh OYHMCTKH Ta30B MpH
OTHOCHUTEIBHO BBICOKOW TEMITEpaType U TOBBIIICHHON BIa)KHOCTH, & TAKXKe
MNpH ONAacCHOCTH BO3TOpaHWS W B3PHIBOB OUYWIICHHBIX M Ta30B HIIH
yIOBICHHOW MbUTH. B KadecTBe CymeCTBEHHOrO HENOCTaTKa MOXKHO
yKa3aTb Ha TO, YTO YJIOBJEHHAs MbUIb NPEACTaBlicHa B BUJE NIIaMa, a 3TO
BBI3bIBACT HEOOXOAMMOCTh 00pa0OTKM CTOYHBIX BOJl. PaboTarT ykazaHHbIC
CHCTEMBI 10 MPUHIMITY OCAKIEHHS YaCTHIl TIBUIA Ha MTOBEPXHOCTH Kallellb
(MnM TUIEHKH) KUIKOCTH TMOJ EMCTBUEM CHJI MHEPIHUU W OpOYHOBCKOTO
JIBHKCHHSL.

KOHCTpYKTHBHO MOKpBIE TIBUICYIOBUTENN Pa3ACIAOT Ha (POPCYHOUHBIE
ckyOOepsl W CcKpyOOepsl BeHTypu, a Takke anmaparbl yIapHO-
WHEPIHOHHOT0, 6apOOTaKHOTO U APYTUX TUIIOB.

Bonpmoe  pacmpoctpaHeHue (B OCHOBHOM — H3-32  MPOCTOTHI
KOHCTPYKIMH) TMONYy4YHJIM Tmonble (QopcyHOuHble CcKpyOOepbl. OHH
MPEACTaBIAIOT cO0OM  KOJNOHHY KPYIJIOTO CEYeHHs, B KOTOPOH
OCYILIECTBIIICTCS KOHTaKT MEXIy 3albUICHHBIM Ta3oM M KalisiMA
xunkocth  (00bruHO  Bojoif). bBomee  AddeKTHBHBIMH  MOKPBIMH
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MBIJICYJIOBUTEISIMU ~ SIBJISIIOTCSL  cCKpyOOep Bentypu. B Hacamoynom
CKpyOOepe HCIONIb3yeTcs CHCTEMa IONEPEYHOro OPOLICHHs] C HAKIOHHO
YCTaHOBJIEHHOH Hacaakoi. Cpean cHCTeM MOKPOW MBUICOYMCTKU BBICOKAS
3G (eKTUBHOCT, OTMEUEHa B  CKpyOOepax  yaapHO-WHEPIHOHHOTO
aerictBusa. B 3TMX anmapatax ~KOHTAakT Tra3oB C  KUIKOCTBIO
OCYLIECTBIISIETCS MIPH yJape ra3oBOro MoTOKa O MOBEPXHOCTh KHUJKOCTH C
MOCIEAYIONIMM MPONYCKaHHEM T'a30)KHIKOCTHON B3BECH Yepe3 OTBEpPCTHS
pasnuyHOi  KOH(UIrypalmuu  WIM  HENOCPEACTBEHHBIM  OTBOAOM
ra30’KHIKOCTHON B3BECH B cemapaTop KHAKOW ¢a3el. HamexHod u
MPOCTOH KOHCTPYKIKEH MOKPOI'O TMBUICYJIOBUTENS SIBISETCS MPOMBIBHAS
OarrHs (Ckpy0Oep), 3amoyiHeHHas KobllaMu Paimira, CTeKI0BOJIOKHOM HJTH
JIPYTUMH HAacaKaMH.

K mHemocratkam mpollecca MOKPOH MbUICYIaBIMBAaHUA OTHOCST:
BO3MOXHOCTb IIEJIOYHOM WJIM KHCIOTHOM KOPpO3UM IIPpU OYMCTKE
HEKOTOPBIX Ta30B; YXYIUICHHUE YCIOBUH MOCIEAYIONMETO0 pacceuBaHUS
4epe3 3aBOACKHE TPYOBl OUHMIICHHOTO, HO YBJIaXXHEHHOTO rasa, TeM Oosee
OXJIQXKJICHHOT'O (CHMYKAeTCsl MOAbEMHAsl CHUJIa); MPOUCXOAUT 3arpsisHEHHe
OTBOJMMOM M3 ammapara BoJbl BpeAHBIMHU s BomoeMoB [TAB.

Becbma 3¢ eKTHBHBI KOMOMHUPOBAHHBIC METO/IBI OYHCTKU OT IBLIH.

C wmenmpl0 OYMCTKA BO3AYyXa W TEXHONOTMYECKUX Ta3oB, B T.4.
OTXOIAMIUX B aTMOc(epy, OT TyMaHOB, KUCIIOT, IIEI0UEH, Macell U APYrux
KHUJIKOCTEH MPUMEHSIOTCS BOTOKHUCThIE GUIBTPHI. [IpHHINT X ASHCTBHS
OCHOBaH Ha OCAWKICHWU Kamelb Ha TIOBEPXHOCTH TIOp, IOCIE Yero
00pa3oBaBIIasics KHUIKOCTh CTEKAET MO JeHCTBUEM TPaBUTALIUH.

C oToi Lenbio pa3padoTaHbl TP OCHOBHEIE TPYIIIBI METOOB OYMCTKH:
MPOMBIBKA BHIOPOCOB PACTBOPUTEISIMH COJEpXKalleiicss B HUX IMPHUMECH
(amcopOLMOHHBIN ~ METOM); TOMIONICHWE Ta3000pa3HBIX  IpHUMECEi
TBEPABIMU TellaMu c YIBTPAMHUKPOCKOIIUYECKOU CTPYKTYpOU
(amcopOuMOHHBI ~ MeTonm);  OOE3BpEKMBaHHE  NpuUMecedl  myTem
KaTaJIUTHYECKOTO MPEBPAILCHNs] B MEHEE OIMacHBIC BELIECTRA.

Meron abcopOIMU  COCTOMT B TOM, 4TO Ta30BO3IYIIHAs CMECh
pasfensercss Ha COCTaBHbIE YacTH MyTeM IOTJIOMIEHHS] OTHOW WK
HECKOJIbKUX TpuMeced mnoriotuteneM (abcopOeHToM) ¢ o0Opa3oBaHHEM
pactBopa. Tak, ¢ LeNbl0 yAaJeHWsT U3 BHIOPOCOB TaKWUX Tra3000pa3HBIX
Bemects, kak NH; HCI u ngp., MOXHO NpHMEHSATH B KadecTBE
MOTJIOTUTENBHON JKUAKOCTH Bomy. s ynaBIMBaHHUS apOMaTHUYECKUX
YTJIEBOJIOPOJIOB U3 KOKCOBOI'O ra3a — BSI3KHE Maca.

AOcopOuiust Moxer ObITh (PU3NYECKOM WM XUMHUYECKOH, Korua
abcopOeHT ¥ TMOrJoUaeMblii KOMIIOHEHT HE B3aMMOJCHCTBYIOT HWIIH,
HaANpOTUB, B3aUMOJEHCTBYIOT ¢ 00pa3oBaHHMEM HOBOTO BellecTBa. B
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MOCJIEIHEM CJIy4ae IPOIEeCC Ha3bIBaeTCs XeMocopOmmed. BoNbIMHCTBO
peakuui, COMPOBOXKIAIOIINX XeMOoCcopO1HIO, SBIISTIOTCS
9K30TEPMHUYECKUMU H oOpaTHMbiMU. [lodTOMYy mpu mociesyromeM
MOBBIILICHHN TEMIIEpaTypsl pacTBopa 00pa3oBaBLICeCs] XHMHUYECKOE
COeIMHEHNE Pa3JaeTcsl C BBIJEICHUEM NCXOIHBIX KOMIIOHEHTOB.

B npomebinienapix abcopOepax )KHUIKOCTh APOOUTCS Ha MENKUE KAl
JUis obecrieueHUs: OoJiee BBICOKOTO KOHTaKTa C ra3oBod cperoi. Bcee
anmapaThl KHJKOCTHOW a0COpOIMU JAEIATCS HA TPU THIA: KOJIOHHBIE,
TapenpyaThle M HacaJouHblie abcopOepbl. Ha mpakTuke wuaie Bcero
WCTIONB3YIOT HAacaJ0ouHble M IycToTelbie abcopOepbl ¢ (QopcyHKaMu.
AOCOpPOLIMOHHBIE METOJIbI MPUMEHSIOTCS JUIS OYMCTKH Ta30B  OT
CEepoBONIOPOJIa, CEPOYIIIepoia, MEpPKANTaHOB, OKCHUIOB CEphbl, a3oTa M
yIJIepO/ia, TAJIOTEHOB M X COCAMHEHHH.

AZCOpOLIMOHHBIH METOJl TIO3BOJISIET M3BIIEKATh BpPEIHBIE KOMIIOHEHTHI
MPOMBIIIUICHHBIX BBIOPOCOB € MOMOLIBIO aJICOPOEHTOB — TBEPABIX TEN C
YIBTPAMHUKPOCKOITUYECKONH CTPYKTYpOM, OOECIeUMBAIONICH WM OYEHb
BBICOKOE 3HAYCHUE YyAeabHOW moBepxHOcTH. K TakuMm ajcopOeHTam
OTHOCATCHA, HaIpumcep, aKTUBHBIN yrojib MW TJIWHO3EM, CHIIUKAreib,
LICOJIUTBI U JPYrU€ BEIIECTBA.

AI[COp6HI/IOHHI)Ie MCTOJbI NPUMCHAIOT AJId OYUCTKHU Ira30B C HEBLICOKUM
coJiepKaHUeM Tra3000pa3HbIX npumeced. B oTinume oT abCOpOIMOHHBIX
MCTOJOB OHHU TIO3BOJIAIOT MPOBOAWUTHL OYUCTKY TIIPpHU IMOBBINICHHBIX
Temreparypax. Pa3muuaioT (QU3MYECKYI0 M XHMHYECKYI0 aJIcopOnuio
(xemocopo61uto). [lpu Qusuveckoit agcopOIMK MOMIONIAEMBIC MOJIEKYJIbI
ra3oB M TMapoB YyAEp)KUBawOTCAd cwiamu Ban-nep-Baanbca, 1mpu
XeMOCOp6HI/II/I — XUMHUYCCKHUMHU CHJIaMH.

CyTh KaTaNMTUYECKOW TA300YMCTKH 3aKIIO4aercsi B KOHBEPCHH
(mpeBpallleHHH) TOKCHYHBIX MpUMecedl B JApyrue MpOAYKTHI (Majio- WM
HETOKCHYHbIE) B MPUCYTCTBHM Katanu3aTopoB. [Ipm SToM paznnyaior
TOMOI'€HHBIM U IETEPOreHHBbIN KaTaiu3. B cilydae roMOreHHOro Karanusa
KaTalnu3aTop M pearupyrolye BellecTBa oOpasyloT ofaHy ¢asy (ra3 Hiu
pactBop). B ciydae rereporeHHOro KatanmM3a KaTanu3aTop HAaXOIUTCS B
cucTeMe B BHUIE caMOCTosATeNnbHOM (a3pl. Ha mpaktuke B Xone
9KCIUTyaTallid KaTaldu3aTOpbl MOJBEPTaloTCsl MOCTEEHHON JIe3aKTHBALIUH
Wi OECTPYKIUH. HOCHGI[HI/IG BBI3BIBAOTCA XHMMHYCCKUMU (OTpaBHeHI/IC
KaTaIUTHYECKUMU S1aMHU) MM (PU3HYECKUMH (MEXaHUYeCKOe UCTUPAHUE,
criekanue) pakTopamMu U 00yCIaBIMBAIOT HEOOXOIUMOCTh IEPHOIMICCKOM
3aMEHBI KaTaIn3aTOPOB.

Karanutrueckass ouncTKa MPOMBINUICHHBIX BBIOPOCOB MPUMEHSETCS K
00€3BpEeKXUBAHUS IIUPOKOTO CIEKTPAa TOKCHYHBIX WHTPEIHEHTOB: OKCHUIOB
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azora, OKCHIa Yriepojaa, MapoB OPTraHMYECKHX BEIIeCTB, BKIIOUYas
cepaopraHMyeckue COeIMHEeHUs1 (cepoyriepo], THO(MEHBI, MepKallTaH,
aucynbuael). B kadecTBe KaTalnM3aTOPOB HMCHOJB3YIOTCS METaJlibI
MJIATUHOBOM Tpymnnbl (Maaaanuii, pyTeHUH, IaTHHa, POAUN) UM COCTaBBI,
BKITIOYAIOLINE HUKENb, XPOM, LIMHK, KOOAIBT, MapraHel, epuid U Apyrue
3JIEMEHTHI.

Tepmuueckoe 00e3BpEKMBAHIE HITH BEICOKOTEMIIEPATYPHOE IOKUTaHHE
MPUMEHSIIOT JUTS JIETKOOKUCIISIEMBIX TOKCHYHBIX, @ TaKKe JYyPHOMAaXHYIINX
npumecedl. Ero mpemmyiiecTBamMu SIBIISIIOTCSI OTHOCHTENBHAsl MPOCTOTA
anmapaTtypHoro o)OpMIICHHsI 1 YHHBEPCAIbHOCTh UCIIONB30BAHUS, TaK KaKk
Ha paboTy TEepMHUYECKHX HEWTPaIu3aTopoB Majo BIHSAET COCTaB
oOpabatsiBaeMbIX Ta30B. [IpsMoe cxkMraHWe HCHONB3YIOT B TE€X CIIydasX,
KOrZa  KOHIEHTpalusi TOPIOYMX  BEIIECTB  BXOJUT B  IIpelelbl
BOCIUTAMEHEHUSI. IMpomecc MPOBOIST B OOBIYHBIX 170101
YCOBEPILIEHCTBOBAHHBIX TOMOYHBIX YCTPOHCTBAX, M MMPOMBIIUIEHHBIX MTeYax
W TOTKaX KamleJIbHbBIX arperaTos, a TAKxKe B axenax.

Buonoruueckue (OMoXMMHUYECKHME) METOABI OYHCTKHM OCHOBAaHBI Ha
CIOCOOHOCTH ~ MHUKPOOPTaHW3MOB  pa3pyllaTh TPAKTHUECKH JIFOOBIE
COEIMHEHHUsI KaK MPUPOTHOTO, TaK M HCKYCCTBEHHOTO MPOHMCXOXKICHHUS.
[lpu ¢unpTpanyy 3arpsS3HEHHBIX JBIMOBBIX Ta30B 4epe3 HOCHTENb
OroMaccel, NpPEABAPUTENBHO NPOMUTAHHBIM Ha BO3AYyXE IUTATENbHBIM
pacTBOpoM pPa3BUTHS MHUKPOOPTaHU3MOB, YIIaBIMBAIOTCS Ta3000pa3Hble
opranuueckue BemiectBa. [locienHue  ganmee  pasnaraloTcs  TOJ
BO3/eiicTBHEM (hepMEHTOB (KaTaau3aTOpOB IMPUPOIHOTO IPOUCXOKICHHUS),
BBIpAa0aTHIBAEMBIX ~ MHUKpOOpraHM3MaMHd. YacTHYHO 3TH  BelIecTBa
PacXonyroTcsT Ha IPUPOCT OMOMACCHI, @ YacTU4YHO okucisitores 10 CO, u
H,0, BBIJIEISIOIASICS npu 3TOM SHEPTHUs obecrieunBaeT
KHU3HEIEATETHOCTh MUKPOOPTaHU3MOB. BHOTOrHYeCKUi METOT OUUCTKH -
yauBepcasieH. OH mpenHa3HayeH i 00E3BPEKHMBAHHS BBHIOPOCOB OT
HOIUPOKOTO CHEKTpa OpPraHWYeCKHMMH €AMHEHHH (CTHpoyia, KCHIIONa,
Tolyosia, OeH3oila, JTaHONA, JTHialerara, (eHoda, (opMallbIeruaa,
(GypHUIIOBOTO CHHpPTa M Ap.) NPOMBIIUICHHBIX MNPEANPUATHHA, OOYBHBIX,
MeOeIbHBIX W KOXKEBEHHbIX (abpuk, a Taxke s Je300paluu
BEHTHIISIIIMOHHBIX BEIOpPOCOB Ha MsiconepepadaThIBAIOIIMMU
pBIOOTEpepabaTHIBAIONINX MPEATNPHITHSX.

3amuTta rugpocdepsl

3ammTa BOOHBIX PECYPCOB OT HCTOLICHHS M 3arpsA3HEHHs BPEIHBIMU
BEIIECTBAMM  TpeJycMaTpuBaeT  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 OYHUCTKY MPOMBIIUIEHHBIX H
OBITOBBIX CTOKOB; 4) MOATOTOBKY BOJBI, MCIIONB3YEMOH Ul MHUTHEBBIX H
XO3HUCTBEHHBIX IIeJIeH; 5) TOCYAapCTBEHHBIA KOHTPOJIb 3a UCIOIb30BAaHUEM U
OXpPaHOI BOJHBIX PECYPCOB.

K noBepXHOCTHBIM OTHOCATCSI BOJNbI, IOCTOSHHO WJIH BpPEMEHHO
HaxoJsIuecss Ha 3eMHOW MOBEPXHOCTH. OJTO BOABI PEK, BPEMEHHBIX
BOJIOTOKOB, 03€p, BOAOXPaHMJIHIL, IPYJI0B, BOJOEMOB, OOJIOT, JISAHUKOB U
CHE)KHOT'O ITOKPOBa.

B uepre r. Momkap-Onsl mporekaer p. Manas Kokmara. O6mas
MpoTshKeHHOCTh p. Manas Kokmara ¢ nputokamu coctasiser 1080,5 km.
KauectBo Box p. Mamas Kokmara wu3MeHseTcs OT «yMEpPEHHO-
3arps3HEHHBIX» (3 Kilacc, B BEPXHEM TEUEHUH) N0 «OUEHb T'PSI3HBIX» (6
KIacC, HIDKe cOpoca OYMCTHBIX —COOpykeHHit r. Vomkap-Oub),
«3arpsi3HEHHBIX» (4 Ki1acc), U «Tps3HBIX» (5 Kiacc) B yCTHEBOM Yy4acTKe).
OCHOBHBIMU 3arpsI3HSIOIIMMHU BemecTBamu p. Manas Kokimara sBistorcs:
a30T aMMOHUWIHBIN, HHUTPUTHL, (ocdaTel, HEPTETPOLYKTHI, (EHOIBI,
Kene3o, Melb, MapraHell, HHKeJIb, IOCTYNAIOUIMEe W3 JIMBHEBOM
KaHaJIU3aliu.

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

Xozsicmeenno-0bimosble  CmouHble  600bl  COIEPKAT  OOJbIIOE
KOJINYECTBO OpPraHWYeCKUX W MHUHEpPaJbHBIX BEIIECTB B PaCTBOPEHHOM H
B3BEILIEHHOM COCTOSIHUH.

Cpenu Bcex BHJIOB 3arpsA3HEHHBIX BOJOEMOB HanOoIbIlIee BpEIHOE
BO3/IEHCTBHE BBI3BIBAIOT IPOMBIIIUIEHHBIE CTOYHBIE BOJBL. [IpoMbIlIeHHBIE
CTOYHBIE BOJBI OTJIMYAOTCS OOJIBIIMM pa3HOoOOpa3WeM cocTaBa U
KOHIIEHTpaIed 3arpsA3HSAIONNX BELIECTB, ONpPEeNIeMbIX XapaKTepoM
MPOU3BOJICTBA, & TAK)KE CUCTEMOW BOJIOCHAOKEHHUS U BOIOOTBEICHHUS.

Ha npowmpinuiennsix npeanpuatusx a0 90% Boasl pacxoayercs Ha
OXJIaXKJEHUE TPOAYKTOB MJIM allapaToB B TEXHOJIOTMYECKUX Ipoleccax, U
CTOYHas BOJIa MMeEET JIMIIb TEMJIOBOE 3arpsi3HEHHE.

Cmounvle 600b1 npednpusimuil MO COCTaBy IOAPA3AENAIOTCS Ha TPHU

ByJa: TIMPOU3BOACTBCHHBIC — HCIIOJb30BAHHBLIC HJIM COIIYTCTBYIOIIHEC
TEXHOJIOTHUYCCKOMY IIpOLECCY, KOTOPBIE B CBOIO OY€pCIb MOXHO
pasacinTb Ha 3arpsA3HCHHBIC W HOPMATHBHO YHCTHIC, OBITOBBIE — OT

CaHHMTApPHBIX Y3JIOB M MHUILEOIIOKOB, AYIIEBBIX YCTAHOBOK; aTMOC(hEpHbIe —
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JOXKJEBbIE, TAlIble, K HUIM MO)KHO OTHECTH M TIOBEPXHOCTHBIE MTOCIIE TTOJIHBA
TEPPUTOPUIL.

XapakTtep 3arps3HEHHs TPOU3BOACTBEHHBIX CTOUYHBIX BOJ B OCHOBHOM
omnpezensiercss MpopuiIeM NPEANPUATHS, COCTAaBOM IepepabaThIBaeMbIX
MaTepUasoB, ChIPhS U BUIOM BBITYCKAaEeMOUN MPOIYKIUH.

Memoodwl ouucmku cmouyHviX 800. Pa3nmnvaroT 1Ba OCHOBHBIX ITyTH
OYHCTKH CTOYHBIX BOA: pa30aBleHHWE M OYMCTKA MX OT 3arpssHeHuil. [Ipu
3TOM pa30aBlieHHE HE JTUKBUAMPYET BO3JEHCTBUS CTOYHBIX BOJ, a JIMIIb
ocJabisierT ero Ha JOKaJIbHOM Y4acTKe BOJloeMa.

Meroabpl OYUCTKM MPOU3BOACTBEHHBIX M OBITOBBIX BOJ MOXHO
MOApa3JeNuTh Ha CcJIeAyIolMe TpYNIbl: MeXaHWdeckue, (Qu3mKo-
XUMHUYECKUE, XUMUYECKHE, Onojiorndaeckue u repmuueckue (puc. 20).

— METO/Ibl OHMCTKH CTONHBIX BOA |

QrcTeMBAHMe

B Npouexusanue
] ormumonme | ot

LleHTpwbyrvposaHue

Koarynayus
DRnoTauMa
Wotemiii ofiMax

—)l DUINKO-XMMUIBCRHE l—-——b gopﬁqul A o

OBpaTHEIA DcMoc
DNEKTHOXMMUIBCHIE

HeRTpasiusaumua

—bl Xumriackue I'—b mmaﬂue

OsoHnposame
XnopuposaHme

—Dl BHOXMMIMacKIMe I—) zx:::mm::al
—Pl Tapmmecmej

1 PaamaLMoAHas KOaryrnaums
—hl;Pa.qnaquuuuue l—b Papualuaran gectpykiyms
i Paguayuonoa 05e3sapakmbarme

Puc. 20. MeToas! O4MCTKH CTOYHBIX BOJ OT 3arpsI3HEHUN
(mo H.U. NBanory, .M. ®anuny, 2002)
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Memoodwl mexanuueckoti ouucmxu CIyKaT Ui MOATOTOBKH CTOYHBIX
BOJ K 00paboTke apyruMu MeTojamu. [Ipu 3TOM 3arps3HEHHBIC BOJIBI
ocBemisitoTcst Ha 30-60%, 4YTO CyIIECTBEHHO oOO0JNeryaer majibHEeHIIe
CTaJlH OYUCTKH.

MexaHnueckasi OUMCTKa PUMEHSETCS JUIS BBIZCTICHUS U3 CTOYHBIX BOJ
HEPaCTBOPEHHBIX MHHEPAIbHBIX M OPraHWYECKUX NPUMECEH, A Yero
WCTIONIB3YIOT ~ THAPOMEXaHWYECKHe  TpOoLecchl  (MEepUOTUYEcKHe |
HEIIPEPhIBHBIC) TPOICKUBAHUS M OTCTaMBaHUs (TPAaBUTAIMOHHOE U
HEHTPOO©KHOE), a Takke (QUIbTpoBaHWE. BhIOOp MeTojga 3aBHUCUT OT
pasMepa  4YacTHI[  TNpUMECEH,  (PU3UKO-XUMHUYECKUX  CBOWCTB WU
KOHIIGHTpalliM  B3BEIICHHBIX YACTHIl, pacxoja CTOYHBIX BOJ H
HEOOXOAMMON CTENEHH OYHCTKHY.

[NponexvBanne MPOU3BOAUTCS Yepe3 PEIIeTKH MM CHTa B 3aBUCHMOCTH
OT BEJIMYMHBI U THAPABIMYECKIX CBOWCTB BIICISIEMbIX YACTHIL.

JAns  ynaBnuBaHWST W3 CTOYHBIX BOJ IpHMeced MHUHEPaIBHOTO
MPOUCXOKICHUS, TIaBHBIM 00pa3oM Iiecka, NPUMEHSIOT MECKOJIOBKH,
KOTOpbI€ 110 HANpPAaBICHUIO JBWKEHUS BOABI MOAPA3ACIAIOTCA Ha
TOpU30HTAbHBIC, BEPTHKAIBHBIC U C BpPAlIATEIbHBIM JBUKEHUEM BOJBI.
[MpuHOMD AEHCTBHS MTECKOJIOBKH OCHOBaH Ha TOM, YTO TIOA BIMSIHUEM CHII
TSOKECTH YaCTHLBL, YIAETbHBIA BEC KOTOPBIX OOJble, YeM YyIeIbHBIA Bec
BOJIBL, 110 Mepe JABMKEHHS X BMECTE C BOAOH B pe3epByape OceNaloT Ha JTHO.

B mensix OYMCTKH CTOYHBIX BOJ OT HE(TENPOAYKTOB HMPUMEHSETCS
METO/ OTCTamBaHMs. BolieneHne HeEPTENPOAYKTOB MPOU3BOAMUTCS B
He]TEeToByIIKaX.

Jns 3amepaHus OCENAIOMIMX W IUIABAIOIIUX HpUMeEced MPUMEHSIOT
OTCTOMHMKH, KOTOpBIE MO HAMpaBICHUIO JBMKEHHUS BOZBI JIENATCS Ha
TOPU3OHTABHBIE M BEpTHUKaNbHbIe. K OTCTOMHMKAM C TOpPU30HTaJIbHBIM
JIBYDKEHHEM BOJIBI OTHOCSTCS TAKXKE palualibHbIe.

OunbTpoBaHue — yAAJEHHE B3BEIICHHOIO BEIIECTBA M3 BOABI MyTEM
MPOMYyCKaHUS € Yepe3 CIOoW IOPUCTOTO0 MaTephajia WM uepe3 CETKH C
HU3MEHSIONMMCS  pa3MepoM oTBepctuii. C  MOMOLIBIO 3TOTO  MeToja
OYMIAIOT CTOYHBIE BOJBI, COJEPKAIINEe TOHKOAMCIIEPCHBIE TNPHUMECH B
HEOOJIBINION KOHIleHTpauu. Ero NpUMEHSIOT Takke T1ociie (U3MKOo-
XMMHYECKHX U OMOJOTHYECKUX METOJIOB OYHCTKH, TIOCKOJIIEKY HEKOTOPEIE U3
HUX  CONPOBOXKIAIOTCS  BBIJIETICHHEM B OUYHMINAEMYIO  JKHUAKOCTh
MEXaHWYEeCKUX 3arpsi3HeHHH. B OCHOBHOM pacmpocTpaHeHBl ceT4aTbie
¢uIbTpel U QUIBTPEL € 3epHHUCTOM 3arpy3kod. K ceryateiM ¢umbTpam
oTHocsITcs GapabaHHBIE ceTKH OMO(MIBTPBI. 3ePHUCTBIEC (PUIBTPHI OBIBAIOT C
HUCXOAAIIMMH W  BOCXOAAIIMMH MoToKamu. Jlms crabunbHOH U
3G PEKTUBHON OYUCTKH PUMEHSIOT IBYXCTyIeHYaToe (QUIbTPOBAHUE BOJIBL
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Xumuueckue memoovl ouyucmxy IPUMEHSIIOT JUISL yIaJeHUsI PACTBOPUMBIX
BEIIECTB B 3aMKHYTBIX CHUCTEMaxX BOJOCHAOXKEHWS, a WHOrAa W Ui
JOTIOJIHUTEIIFHOW OYMCTKH CTOYHBIX BOJ /IO WIIM IOCNe OWOIOTHYECKON
ounctkd. Hanbomnee yacto ¢ moMomplo XMMUIECKOH OUMCTKH YAAIISIOT HOHBI
TSDKENBIX MeTawioB. OCHOBHBIMU MPUEMaMH XUMHUYECKUX METOIOB OYHCTKU
CTOYHBIX BOJ SIBJISIOTCA HEWTpaiu3alus, OKHUCIEHHE — BOCCTaHOBJIEHHE U
0CaXkICHHE MAJIOPACTBOPUMBIX COEIUHEHUN.

Heiitpanuzanms npuMmeHsercs ainsi o0pabOTKH MPOM3BOACTBEHHBIX
CTOYHBIX BOJI, COJEPKAIINX ILEJIOYU U KUCIIOTHI.

OxucneHue M BOCCTAaHOBJIEHHME KaK METOJl OYHUCTKH IpHUMEHSEM
00e3BpeKMBAaHUSl  MPOMBIIUICHHBIX  CTOYHBIX BOJ ~OT  IIMAaHUJOB,
CEpOBOJIOPOJA, CYJIb(UIOB, COCAMHEHUN PTYTH, MBIIIbsiKa, XpoMa. B
MpollecCCe OKUCIEHMsSI TOKCHYHBIE 3arpsi3HEHMs] NepexoAsT B MeHee
TOKCHYHBIE. B KauecTBe okucauTeneid 0OBIYHO UCTIONB3YIOT XJIOp, TUOKCHT
XJIOpa, TUTIOXJIOPUTHI HATPHUSA M KaJIbIMs, TEpMaHTaHAT Kalus, AUXpOMaT
KaJus, IepoKCU] BOJOPOJia U JIp.

QusuKo-xumMudecKue Memoovl OUUCHKU CIOYHBIX 600 UCTIONB3YIOT AJIS
ylaJdeHUs W3 CTOYHBIX BOJ TOHKOAMCIIEPCHBIX B3BEUIEHHBIX YaCTHUIL
(TBEPIBIX U KHUIIKUX), PACTBOPUMBIX I'a30B, MUHEPAIBHBIX U OPTaHUYECKHX
BemiecTB. OHM MPUMEHSIOTCS KaK CaMOCTOSITENIbHbIE, TAK U B COUYETAaHUM C
MeXaHHUUECKHUMHU U OMOJIOTHYECKUMH METOIAMH.

Koarynswmst — nporiecc yKpymHEHUs! JUCIEPCHBIX YaCTHLL 3arps3HSIONINX
BEILIECTB B pe3yjbTaTe WX B3aUMOACHCTBHS M OOBEAMHEHHS B arperarsbl.
VYKpylHeHHe MPOUCXONUT TION BIHUSHHEM JOOABISEMBIX KOAryJisHTOB
(cynbdat amroMuHHMS, THIPOKCOXIJIOPH] ATFOMUHHUS, XJIOPHU]I JKelle3a).

OroKynmsAIMs — IPOLece arperalyy B3BEIIEHHBIX YaCTHIL PU J100aBICHUH
B CTOYHYIO BOJY BBICOKOMOJEKYJISIPHBIX COEIOWHEHUM, Ha3bIBAEMBIX
¢nokynsatamu.  [IpuMensior  mpuponmHele  (Kpaxmal, JeKCTpHH) H
cUHTeTHUeckue  (TMoJAMaKkpuiIaMuj,  aKTUBHBIA  JMOKCHI  KpPEMHHUS)
(ITOKYTISIHTBL.

[lepcrieKTUBHBIM METOIOM OYHCTKH CTOYHBIX BOJA OT XpOMa M JPYTUX
TSKENBIX METAJIJIOB, @ TAKXKE OT I[UAHHU/IOB SIBJSETCS 3JEKTPOKOATYJIISINS —
nporecc 00pa3oBaHUsl HEPACTBOPHMBIX THIPOKCHUIOB MPH MPOXOXKICHUH
CTOYHBIX BOJI Y€pe3 AIEKTPOKOATYIIATOP.

Onotaums TpUMEHSETCS UII OYHUCTKH MPOM3BOACTBEHHBIX CTOYHBIX
BOJ OT HEpPacTBOPUMBIX JHMCIEPTUPOBAHHBIX NpUMeEced, KOTOopbIe
CaMOIMpPOU3BOIILHO IOXO OTCTauBaloTCs: HeTh, HEYTEIPOAYKTHI, Macia,
BOJIOKHUCTBIE YaCTHIIBI.

AncopOlrI0 TPUMEHSIOT Ui TJIyOOKOM OYMCTKMA CTOYHBIX BOJ OT
PacTBOPEHHBIX OPTaHUYECKHX BEUIECTB MOCIe OMOXMMHYECKOH OYMCTKH, a
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TaKXe B JIOKAIBHBIX YCTaHOBKaX, €CIM OTH BEUIECTBA OMOJIOTMYECKH HE
pas3nararoTcsi WM SIBJSIFOTCS CHIJIBHO TOKCHYHBIMH TPH HEOONBIIOH HX
KOHIIEHTpalMH. AJCOPOLUIO MCHONB3YIOT sl 00€3BPEKUBAHUS CTOYHBIX
Boax oOT (eHonoB, repOunuaoB, mnectuiuaoB, [IAB, xpacurenei,
apoMaTHuYecCKHX COeAUHEeHUN u Ap. JlocToMHCTBaMM MeTona SBISIOTCA
BbICOKast A(PQPEKTUBHOCTb, BO3MOXHOCTh OYHCTKA CTOYHBIX  BOJ,
coJiepXKalllX HECKOJIBKO BEIIECTB, a TAK)KE pEeKyIepalis 3TUX BEIIeCTB.

Honuplli oOMEeH mNpHUMEHSETCS JUIsi M3BJICYEHHS M3 CTOYHBIX BOJ
TSDKENBIX METAIJIOB, a TAK)KE COSMHEHUI MBIIIbsiKa, pocdopa, HaHUI0B
W PaguOaKTHBHBIX BEIIECTB. METO/ MO3BOISET PEeKyNepupoBaTh LEHHBIE
BEILIECTBA MTPU BBICOKOH CTEIEHN OUYMCTKH BOJIBI.

OKCTpaKIUI0 NPUMEHSIOT Uil OYMCTKH CTOYHBIX BOJ, COAEpKaIINX
(eHomBI, Maca, OpraHNuecKue KUCIOTHI.

VnprpadunbTpanuss ~ OCHOBaHa  Ha  pa3feleHWd  PacTBOPOB
¢unbTpoBaHEM Yepe3 MeMOpaHbl ¢ AuaMeTpoM mop 5-200 Hw.

DNeKTPOXUMHUYECKasT OYMCTKA IPUMEHSETCS AJIsl OYMCTKUA CTOYHBIX BOJI
OT pa3IM4YHBIX PACTBOPUMBIX IHCIEPTUPOBAHHBIX TpPUMeEcei; K Hel
OTHOCATCS: PAa3JIOKEHUE HEXKeNaTeNbHBIX NpUMEced 3a CueT aHOJHOIO
OKHMCIIEHUSI M KaTOJHOTO BOCCTaHOBJIEHMS;, YJaJIeHHE pPacTBOPEHHBIX
HEOPTaHWYECKUX COEIUHEHHH C MHCIIOIb30BAaHUEM IONYIPOHHUIIAEMBIX
MeMOpaH); pa3lioKeHHue IPUMECEH MyTeM SJIEKTPONIN3a C UCIOIb30BaHUEM
pacTBOPUMBIX aHOJIOB W TIONYYEHHE HEpPACTBOPHUMBIX COEIMHEHHUH,
BBITNIA/IAIONINX B 0caJI0K. Bee 3TH mpoliecchl MpoTeKaroT Ha AIEKTpoAax Mpu
MIPOITYCKaHUM Yepe3 CTOYHYIO BOJLY MTOCTOSTHHOT'O JIEKTPUYECKOr 0 TOKA.

[IpocTast meperoHka ocymiecTBIsAETCS MyTeM MOCTENEHHOTO MCTIapeHHs
CTOYHOW BOJBL. MeToa MpUMEHSIETCS I yIAJIEHUs] COEIMHEHNH, KOTOPbIE
UMEIOT TeMIlepaTypy KHUIEHUS HIKE TEMIepaTypbl KHUIECHUS BOJIBI
(ameron, ciupThl U 1p.). IleperoHKy ¢ BOISHBIM MapoM HPUMEHSIOT JUIS
yaaJleHusl JIETKOJIETYYHX COeIMHEHNH (aMMHaKa, aMMHOB, ()EHOJIOB).

Tepmuueckue memoovl O4UCHKU CMOUHBIX 600. Ha XuMmHueckux
MPEANPHUITUAX 00pa3ylOTCsl CTOYHBIE BOJIBI, COJEpKAlllie MHHEpaIbHbIC
COJM, a TakXe IIMPOKHUI CIEKTp OpPraHWYeCKUX BEIIeCTB. Takue BOJBI
MOT'y OBITb 00€3BPEKEHBI TEPMUUECKIMH METOJIAMH.

Buoxumuueckue memoovl ouucmxu CcmouHblX 600 TPUMEHSIOT IS
OYHCTKH XO3SIHCTBEHHO-OBITOBBIX M TPOMBIIUIEHHBIX CTOYHBIX BOJX OT
MHOTHX pAacCTBOPEHHBIX OpPTaHWYECKMX M HEKOTOPBIX HEOPraHMYeCKUX
BemiecTB. [lpoliecc OYMCTKM OCHOBaH Ha CIOCOOHOCTH ONpEACIEHHBIX
TpynI  MUKpPOOPTaHM3MOB HCIOJb30BAaTh yKa3aHHBIE BellecTBa s
nuTaHusl. M3BeCTHBI a’poOHbIE M aHA’pPOOHBIE METOIbl OMOXHMHUYECKON
OYHUCTKH CTOYHBIX BOJ (pHC. 21).
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Puc. 21. Cxema craHIuu ¢ OMOJIOTHYECKON OYMCTKOM CTOYHBIX BOJ:

Obosnauenus: 1 — pemerka, 2 — MECKOIOBKa, 3 —OTCTOMHUKH, 4 — a’poTeHKH, 5 —
BTOPHUYHBIE OTCTOMHUKH, 6 — TepMHUecKas CyIIKa ocajgka, 7/ — BaKyyM-(JIbTpel, 8 —
METaHTeHKH, 9 — MamHHOe 31anue, 10 — xnoparopHas, 11 — KOHTaKkTHBINA pesepByap, 12 —
npobmika, 13 — meckoBble IIOMmAAKH, 14 — BO3MyX0oBOJ, 15 — TpaHCIIOPT CyIIeHOro mia

ABpOOHBIH MPOIECC — JUISl €r0 OCYIIECTBICHUS UCIIONB3YIOTCS TPYIIITBI
MUKpPOOPTaHU3MOB, JUIS JKU3HEICATEIBHOCTH 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, OKCHTEHKaX,
ouodunbTpax.

Buonornueckue npy sl npeHa3HAuSHbI JJ1s1 OMOJIOTMYECKON OUMCTKU U
JUIS JOOYMCTKU CTOYHBIX BOJ B KOMIUIEKCE C APYIrMMU OYUCTHBIMHU
COOPYKEHUSMU.

ADpOTEHKH TMpPEACTaBIAIOT co00i  Kene300eTOHHBIE pe3epBYyaphl,
MIPSAMOYT'OJIBHBIE B IUJIAHE, pa3JCIE€HHBIE IEPErOPOJKAMU HA OTIENIbHBIE
KopuJopbl. s nogaepxaHusi akTUBHOTO WJla BO B3BEILIEHHOM COCTOSIHUH,
WHTEHCHBHOI'O €ro TEpEeMEIIMBAHUS W HACHIIEHUS 00pabaThiBaeMOit
CMECH KHCIOpPOAOM BO3JyXa B adpOTEHKaxX YCTPauBarOTCSA pas3iIuvHbIC
CUCTEeMBbI adpanuu. M3 a3poTeHKOB cMeCh OTPaOOTAHHOM CTOYHOM BOMBI U
AKTHBHOI'O WJIA IIOCTYIAEeT BO BTOPUYHBINA OTCTOMHHUK, OTKYJa OCEBLIMI HA
JIHO aKTUBHBIA WJI, OTBOAUTCS B pE3€pByap HACOCHOM CTaHIUHU, a
OUHILIEHHAsl CTOYHAasA BOJA MOCTYNAaeT Ha JaJlbHEHIIYIO JIOOYHMCTKY, HO HE
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nesuHuimpyercs. B nporiecce OMOIOrHUECKOr0 OKHCIICHUS MPOUCXOIUT
MPHUPOCT OMOMACCH aKTHBHOTO UIIA.

BruodunbTpsl HAXOAAT MPUMEHEHUE IPU CYTOUHBIX PAcXo/1aX OBITOBBIX
U TPOU3BOJCTBEHHBIX CTOYHBIX BOA 0 20-30 ThIC. M B cytku. OHH
MPEACTABISIOT COOOH pe3epByaphl KPYIJIoi WK MPsIMOYTOJIbHON (POpMBI B
TUTaHe, KOTOPBIE 3aMOTHAIOTCS 3arpy304HBIM MaTEPHAIIOM.

[Mpu anadpoOHOM Tpoliecce MPOMCXOAUT OMOJOTHYECKOE OKHCIIEHHE
OpPraHMYECKHX BEIIECTB B OTCYTCTBHE MOJEKYISIPHOTO KHCIOPOJA 32 CUET
XMUMHYECKH CBSI3aHHOTO KHcioposa. [Ipoliecc mpoTekaer B IBE CTaluu: Ha
nepBoli  00pa3yroTcs OpraHWYecKHe KHCIOThI, Ha BTOPOHW CTaIuH
00pa3oBaBIIUECs KUCIOTHI peodpasyrorcs merad u CO,,

OCHOBHOHM ~ mpoliecC  NPOBOAMTCS B  METaHTEHKax. B  HuX
nepepabaThiBaeTCd aKTHBHBIM WJI U KOHIEHTPUPOBAHHBIE CTOYHBIE BOJBI,
COZepKalllie  OpraHMYecKHe  BEIIEeCTBAa, KOTOpble  pa3pylIaroTcs
aHadpOOHBIMU OAKTEPHAMH B XOJI€ METAHOBOT'O OPOXKEHUSI.

Ouucmra uonusupyrowum usnyuenuem. B mocneaHue roasl pa3BUBaETCS
HOBBIIl Oe3peareHTHBIA METOJ OYMCTKH CTOYHBIX BOJA IMYTEM JECTPYKIIHH
COIEpIKAILMXCS  OpraHWYeCKUX TIpuMeceld C TpPUMEHEHHEM ITyYKOB
AJIEKTPOHOB, TEHEPUPYEMBIX YCKOPUTEIISIMU C JHEPTHEN SIIEKTPOHOB 5-6 MaB.

YTunuizanus oTXo040B

Ilog orxomamMu  MOHUMAIOT  OCTaTKM  CBIPbSl  MaTepUAOB |
nonyadpuKaToB, 00Pa30BABIIMXCS B MPOIECCE U3rOTOBJICHUS MPOMYKIIUU U
yTpaTUBIIME TOMHOCTBIO WJIM YacTUYHO TOTPEOMTENbCKHE CBOWMCTBA
WCXOIHOTO MaTepuana; MPOAYKThl (PU3NKO-XUMHUYECKOH NepepabOTKH ChIPbS,
a TaxKe 00BIUHM U 00O0ralIeHus ONE3HBIX UCKOMAEMBIX, MOTy4eHHE KOTOPBIX
HE SBJSETCS LIENBI0 pacCMaTPHBAEMOrO IMPOM3BOJICTBEHHOrO IMpolecca u,
KOTOpbIE MOT'YT OBITh MCIIOJIB30BaHbI B MTPOU3BOJICTBE B KAUECTBE CBHIPHS IS
nepepaboTKH, TorumBa U Ap. OTXOIbI OTHOCATCS K MaTepHalbHBIM 00BEKTaM,
KOTOpbIE MOTYT 0ONiaJaTh BBICOKOW ITOTEHIMATLHON OMAacHOCTHIO IS
OKpY’Karollei cpe/ibl ¥ 30pOBbsI HACETICHHSI.

Knaccugpurayuss ~ omxo0os. Orxompl  JemsiTcse Ha  OBITOBBIE
(KOMMYHaJIbHBIE) M TPOMBIIUICHHBIE (OTXOABI MPOHM3BOACTBA). B cBoiO
odepens OBITOBBIC M MPOMBIIUIEHHBIE OTXOAbl MOXKHO IMOAPA3AeUTh Ha
JIBE TPYMNIBL: TBepible (OTXOABI METaJUIOB, JepeBa, IUIacTMacc, IBLIH,
MYCOp H T.J.) U )KHJKUE (0CAAKH CTOYHBIX BOJ, IIaMbI U T.A.). OTXO0BI IO
CTENIEHH BO3MOYKHOT'O BPETHOrO BO3ACHCTBHS Ha OKPYXKAIOUIYIO CPEdy
MOJPa3eNIOTCs Ha Ype3BbIYaiiHO omacHbIe (1 Kimacc), BRICOKO onacHble (2
KJIacC), yMepeHo omacHbie (3 Kiacc), Majio omnacHeie (4 Kiacc) u
MPaKTUYECKH HeonacHble (5 Kiace).
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[Mo manueiM B. Xormanma (1997), B [lIBenuu kaxablil roj o0pasyercs
52,4 MJIH. TOHH OTXOJIOB, U3 HHMX Ha JIOJI0 OBITOBBIX npuxoautcs 13%. Ha
Tepputopuu Poccuu exxeronHo odpasyercst okono 120 MITH. TOHH OTXOJIOB,
MIPH 5TOM J0JIs1 OBITOBBIX B 00IIEi Macce OTXOM0B €KEroHO BO3pacTaer u
cocTaBJsieT B cpenHeM 35%. AHanmorn4Has TeHIEHIIUS POCIeKUBAETCS Ha
tepputopun  PecnyOnuku  Mapuit  On.  [lo  nmaHHeIM — YTpaBieHHS
MPHUPOAHBIX PECYPCOB M OXpaHbl OKpyarouiel cpeabl no PecmyOnmke
Mapuwuit O, Ha TeppUTOPUN pecyOJIMKN exXeroHo oopasyercs 489,9 Tric.
TOHH OTXOJIOB, U3 HUX 168,5 Thic. TOHH ObITOBBIX (34,3%).

B Hacrosimee Bpems CymecTBYeT HECKOIBKO CIIOCOOOB YTHIIM3ALUH
orxonoB. Ilo TexHOIOrMYECKOH CYHNIHOCTH METOIbl 00e3BPEKUBAHUS
OTXOJIOB MOTYT OBITh pasieneHbl Ha: 1) OMoTepMuyeckue (CBAJIKH, OIS
3alaxuBaHus, IMOJUTOHBI CKIAaJUPOBAHUS, KOMIIOCTHBIE TOIS W 3aBOJ
OMOTEPMUYECKOT0 KOMIIOCTHPOBaHHUs); 2) TepMHyeckue (CKuranue Oe3
WCIIONIb30BaHMs, CXKWTAHWE OTXOJI0OB KaK JHEPreTHYecKoro TOIUIMBA,
MUPONU3 C TONYyYeHHWEM Toplodero raza u HeTemomoOHBIX Macen); 3)
xuMudeckue (ruaponus); 4) MexaHuueckue (IPeccoBaHUE OTXOIOB B
cTpouTenbHble  Onmoku). Haumbombimee pacmpocTpaHeHHE —MOTYYHIH
OMOTEPMUYECKUH M TEPMUUECKHIA METOJIBI.

B pa3BuThIX €BpONEUCKUX CTpaHaX IOPOJACKON MOIUIOH ISl TBEPABIX
OBITOBBIX OTXOIOB — 3TO CIOXXHOE 3JKOJIOTHYECKOE TNpennpusTHe, Ha
KOTOPOM TIPOBOJMTCSI COPTHPOBKA Mycopa, ero oopadoTka, YIIIOTHEHHUE H
n3onauusg (Hukanopos, Xopyxas, 2001; [Tomuronssie Texaonoruu, 1997).

[Monuron  TBepAbIX  OBITOBBIX ~ OTXOAOB  TpEAHA3HA4YeH Ui
CKJIaIMPOBaHUs TBEPBIX OTXOOB, IPETyCMATPUBAET MOCTOSIHHYIO, XOTS U
OYeHb JIOJNTOBPEMEHHYIO MepepadOTKy OTXOAOB MPH yYacTUH KHCIOPOJa
BO3/1yXa ¥ MUKPOOPTaHU3MOB (pHc. 22).

Ha teppuTopuu ropoackoro okpyra «I"opox Momkap-Ona» pa3Menieno
JIBa TOJIMTOHA 3aXOPOHEHUHM OTXOJIOB: OJUH JUI1 3aXOPOHEHHS TBEpPbIX
OBITOBBIX OTXO/OB, & 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. 30HAa 3aXOpOHEHUHU
OTXOJIOB pa3burta Ha 24 paGoume KapThl, Kaxkmas Iuomansio 2500 M” .
[lonuroH TBEPIBIX OBITOBBIX OTXOMOB T. Momkap-Ombl mpencTaBiser
CO0OH «CIIOEHBI MUPOT» BBICOTOM 15 M W3 dYepeayloUMXCS IUIACTOB
MycCOpa, pa3leI€HHbIX TOHKMMH MPOCIOMKaMU 3eMiIM. ExeronHo BbicoTa
MOJIUTOHA YBEIMYUBAETCS IPUMEPHO HA OJMH METP.
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Puc. 22. ITonuron TBepabIX OBITOBBIX OTXOJIOB

Obosnauenus: a, 0, B — IepBasi, BTOpasi M TPEThs OUEPEN CKIAMPOBaHUs; | — 3eJeHas
30Ha, 2 — ceTdaTslii 3a00p, 4 — OKOHYATENBHBIA W MPOMEKYTOUHBIH H30JHMPYIOMINE CIION
TPYyHTA, 5 — OTXO/BI, 6 — MauTHI MEKTPOOCBEUIEHNS, 7 — IUIOTHHA, 8 — MOABEe3/Has JOpora,
9 — BpemeHHas gopora, 10 — xo3siicTBeHHbIH 1BOp, 11 — HaropHas kaHaBa, 12 — HacocHast
crannys, 13 — ygactok

OmauM W3 CHOCOOOB  YTHIM3AalMM  OTXOIOB  SIBISIETCS  UX
KomroctupoBanue. [Ipyu KOMIIOCTUPOBAaHUM OTXOJI0B B OPraHMYECKON Macce
TOBBIIIACTCS COZACPKAHUE IUTATENIBHBIX BellecTB (a3ora, ¢ocdopa) B
yCBOSIEMOH pacTeHusIMU (hopMe, 00e3BpeXMBAETCS TATOreHHass MUKpoguIopa,
YMEHBIIIAETCS KOJIMUYECTBO IEIUTIONIO3bI U TIEKTUHOBBIX BEIIECTB; YIOOpEHUS
CTAQHOBSITCS CHIITYYMMHU, YTO O0JIErYaeT MX BHECCHHUE B MTOYBY.

Crnenyromumii croco0d yTHIU3alUUd OTXOJOB — CHXKHIFaHUE — HEJb3s
cuuTath 1enecoodpasHpiM. OJIHAKO Takoi CMmoco0 NPOMCXOAUT Ha
MYCOPOCKUTATEIBHBIX CTAHIIMAX (3aBOJIaX), KOTOPHIC UMEIOT MaPOBHIC HITU
BOJIOTPEHHBIC KOTIBI CO CIEIUATBHBIMU TONKaMu. TemmepaTypa B TOIKE
nomwkHa ObiTh He Menee 1000°C, yToOBI cropenu BcE JYPHOMAXHYIUE
npumecr. OTHAKO M3-3a JUOKCHHOBON OMAaCHOCTH OBUIM 3aKPBITHI MHOTHE
Mycopockuratenbabie 3aBojisl B CLIA, Hunepnangax u qpyrux crpaHax.

[IpenBapuTenbHas COPTHPOBKA MycOpa MO3BOJISIET OYHCTUTh BBIOPOCHI
B arMoc(epy OT MHOTHMX BPEIHBIX BeIIECTB. Tak, MpH IMPOU3BOJICTBE
OyMaru WM KapToHa M3 MakyjiaaTypbl BBIOPOCHI B aTMOC(EPY CHIKAIOTCS
Ha 85%, 3arpssHenue Boabl — 10 40%. Ilomywats amoMuHUI #3
MPUPOJIHOTO CBIPhS — OOKCHTOB JIOpPOXKE, YeM H3BJICKaTh €ro Hus3
WCIIOJIb30BaHHBIX KOHCEPBHBIX OAHOK.

Haunbonee pacnpocTpaHeHHBIMU Memooamu nepepadomKy moKCUUHbIX
NPOMBIUUIEHHBIX OMX0008 SIBISIOTCSL:
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v/ copTUpoBKa (U1 YETO UCIIONL3YIOTCA TPOXOUYEHHE, THAPABINYECKas
Kaccu(UKaIvs 1 BO3yIIHAS cemapariys);

v/ yMEHBIIEHHE Pa3MEPOB KyCKOB, YacTuUll (IIOMOJI, APOOIIEHHUE);

v’ yBenuveHue pa3mepoB YACTHII (BBICOKOTEMITEpATYpHAs
arjioMepanus, OpuKeTHpoBaHuEe, TaOJICTUPOBAHNE, TPAHYIIMPOBAHNUE);

v’ Tepmuyeckas o0paboTKa;

v/ CMellIeHHE;

v’ oborarienue (poranus, oTcaaKa, MAarHUTHAS M/WIIM JIEKTPUYECKas
ceraparusi);

v’ BhIIENAYMBAHKE (DKCTPATHPOBAHKE);

v/ pacTBOpEHHE;

v/ KpUCTaUIM3alys U T.JI.

I'naBHBIM HaIrpaBJICHUEM B YCTPAHCHUU WJIM CHUIKXCHUHN BPEIHOI'O0 BO3
[[eﬁCTBHSI Ha OKPYKarollyro Cpeay TOKCUYHBIX OTXOJ0B IIPOMBINIJICHHOCTH
SABJIACTCA HUX TMOBTOPHOC HMCIIOJIB30BAHME B MPOMU3BOACTBCHHBLIX IUKJIAX.
Tem ne MECHEEC, AJId HeﬁTpaHH?:aHHH TaKUX OTXOHAOB 4YAaCTO YCTpauBarOT
CTIeIHATbHBIE COOPYIKEHHUS.

Ilonmurons: MMPOMBIIIVICHHBIX OTXOAOB YCTpaMBAIOT [ABYX BHJOB: JJIdA
00€3BpEeXKMBAHUSA OJHOTO BHIA OTXOJOB TONBKO 3aXOPOHEHHEM WIIH
XMMHAYECKUM CIOCcOOOM, a TakkKe KOMIUIEKCHbIe. Bo BTOpOM ciydae
TEPPUTOPHIO TOJMTOHA PA3AEIAIOT HA 30HBI MPHEMa W 3aXOPOHEHUS
TBCPABLIX HECTrOpac€MbIX OTXOJAO0B; IIpUEMa W 3aXOPOHCHUA KUAKUX
XUMHUYECKHUX OTXOJOB M O0CaAKOB CTOYHBLIX BOJ, HE€ IMMOAJICKAIINX
yTUjin3anuu, 3aXOPOHCHUA 00060 BPCOHBIX OTXOO0B, OIrHEBOI'O
YHUUYTOKCHHA I'OPHOYNX OTXOI0B.

Ha monuron IMPOMBITIJICHHBIX OTXOOOB T. IZOHIKap-OHI:I IIPUHUMAIOTCA
MIPOMBIIINIEHHBIE OTXOJBI 3-4 Kilacca OmacHOCTH (IIIaMbl, COJEpIKAIHe
CONM TSDKEJIBIX META/UIOB, KHCIIOTHI, INETOYH W T.1.), 0Opasyromuecs B
X0AC MPOU3BOJACTBA HA IMPOMBIIIIJICHHBIX NPECATIPUATHUAX TOPO/Ia.

7.1. Onenka 3arpsi3HeHUs! NOBEPXHOCTHBIX BOJI0EMOB

JA1s1 OUUCTKH CTOYHBIX BOJI, KOTOpas HanOolee yCHemHo MPOXOAUT B
a’pOOHBIX YCIOBHUSX HEOOXOOMMO HaJM4We KHCIOPOAa Uil OKHCICHUS
OpPTaHWYECKOI'0 BEIECTBa, BXOSIIEr0o B COCTAaB 3arpsA3HEHUN CTOYHBIX
BoJl. M3pacxooBaHHbIH Ha 3TO KUCIOPO MOMOIHIETCS TTIaBHBIM 00pa3oM
3a CHeT PacTBOPEHHUS ero U3 aTMOoc(hepHOro BO3ayxa.

Takum 00pa3oM, B KaHAIM3AaHMOHHBIX OYHCTHBIX COOPYKEHHSIX,
KOTOpBIE€ CIy)KaT I MHHEepalIu3allid OpTaHWYECKUX 3arps3HEHMIH,
BXOJSIIMX B COCTaB CTOYHBIX BOJ, OJHOBPEMEHHO IPOTEKAIOT JBa
mporiecca: moTpediieHre KACIOpo/ia M €ro pacTBOpEHHE. Y CTAHOBJIEHO, YTO
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MUHEpaIn3ausl OpraHndeckoro BEIIEeCTBAa, MPOUCXOJAlIas B pe3yibTare
€ro OKHCJIEHHS MPH COAECHCTBUU MUKPOOPTaHU3MOB-MHHEPAIN3aTOPOB UITH
TaK Ha3bIBAEMOI'0 OMOXMMHUYECKOT0 OKUCIICHHS, coBepIIaeTcs B 1Be (hasbl:
B IepBoi (ha3e OKHCIAIOTCS YIIIEPOACOJepIKAIe BEIIeCTBa, JArOIINe B
pe3yJIbTaTe YIVIEKUCIOTY U BOJY, BO BTOPOM — a30TCOAEpXKALIME BEUIECTBA
CHayJaja 0 HUTPUTOB, a 3aTeM JI0 HUTPATOB.

IIpu nmoctaTo4HOM CcOAEp)KAaHMM KHCIOPOAA CKOPOCTh OKHCIEHUS B
nepBoii (yrmepomucroit) ¢asze MOAYMHSIETCS, KaK 93TO YCTaHOBJIEHO,
ONPEJCIIEHHOMY  3aKOHY  CKOPOCTb  OKHCIEHMS, WJIH  CKOPOCTb
noTpeOsIeHNs, KHUCIOpOJa MNPH HEM3MEHHOM TeMIlepaType B KaKIblid
JaHHBI MOMEHT TMpOIOpIMOHAJIbHA Macce OpraHW4ecKOro BEIIEeCTBa,
Haxozsmerocss B Boje. (CrenoBarenbHO, 1O Mepe  OKHCIEHUS
OpPTaHWYECKOI'0 BEIEeCTBA, €CIM HET IOCTYIUIEHHS HOBBIX 3arpsA3HEHUH,
CKOpPOCTbh OKHCIIEHHS BCE BPEMS YMEHbBINIAETCS.

OTOT 3aKOH JaeT BO3MOXXHOCTb BBIBECTHM YpaBHEHHS MOTPEOSICHHS
kucnopona. Ecim  oboznaumte uepes L, comepkaHme Kuciiopona,
HEOOXOJMMOT0 JJIsl OKHCJIEHHSI BCEro OpPraHHYeCcKOro BEIIeCTBa,
HMEIOLIErocs B HadaJle IIpouecca, M 4depes X, COoIepkKaHUe KHUCIOPOJa,
MOTpeOJICHHOTO0 3a BpeMs t, TO colepkanue Kuciaopoaa L, Tpedyemoro mis
OKHMCIIEHUsS] OCTaBIIMXCS II0 HMCTEYEHMM BpPEMEHH t OpraHMYecKUX
3arpsi3HeHH, OyaeT:

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

CKOPOCTH MOTPEOJICHHS KUCIOPOa.
WnTerpupys 310 paBeHCTBO, MOTYUUM:

~In(L, —x,)=kit+C
Tak xak npu t=0 3Ha4ueHne X; Takke paBHo 0, momxydaem:
C=-InL,.

[TosToMy ln(La —-X, ) =InL, —k.

Jus  mepexoma K JECATHYHBIM  Jjiorapud)MaM  BBOJMM  HOBBIH
K03 pULIMEeHT TPOIOPIHOHATBHOCTH:

k, =k/lge=0,43k/

OcBoboxxaaeMcs OT Jorapu(MOB H B pe3ylibTaTe MojyyaeM ypaBHEHHS
mpolecca MOTPEeOJIeHNsT KUCIOopoaa TMpH OHOXUMHYECKOM OKUCIICHUU
OpraHUYecKOro BelecTBa:
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L=L,-x,=L,-107";
x, =L, —L =L,(1-10"").

t a

OKHCIIEHNE OPTaHWYECKHX 3arps3HEHMM, CONEPKAUMXCA B CMECH
6I)ITOBI)IX nu HpOI/I3BOZ[CTBeHHBIX CTOYHBIX BOJ, HpOI/ICXOHI/IT 110 60.]166
CIOKHOW 3aBUCHMOCTH. B0 MHOrHX Ciydasx XOJ OHOXHMHYECKOrO

NOTpeOJIeHHs KUCIOPO/a OMUCHIBAETCS OMMOJIEKYIISIPHBIM YpaBHEHHEM:

k(L)
dt
KoHncranTta ckopocTtu okucienus B 3ToM ciydae pasaa 0,00006.
3nauenne k; — KOHCTAaHTBI CKOPOCTH OHMOXMMHYECKOTO MOTPeOICHHS
KHACIOpOJa — 3aBUCHT OT TeMmmepaTypbl T, yBenuuuBaschb C ee

IIOBBIIIICHHU EM.

SMHI/IpI/I‘IeCKI/IM nyTeM Haﬁ[[eHO, YTO HU3MCEHCHHUEC KOHCTAaHThBI B
3aBUCUMOCTH OT H3MCHCHHA TEMIICPATYPBI MOKET 6LITL BBIPa’XXCHO
(hopmyoii:

— . L-T,

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

DTO COOTHOMIEHNE CIPABEUINBO s Temrepatyp ot 10 1o 30 °C.

Omnpenenenrie MoTpeOJIeHUs] KHCIOpOAa B J1a0OPaTOPHBIX YCIOBHUSX
00bIuHO Tpou3BoAAT TpH Temmepatype 20 °C, mostomy dopmyna s
MPAaKTUIECKUX Leel MpuoOpeTaeT BUI:

ki) = i) - LOATTC

T) 20°¢)

JIist cMecH CTOYHBIX M peuHbIX Box KoHcTaHTa k(20 °C) pana 0,1; ans
CTOYHOI KHUJIKOCTU B IMPOLECCEC OYUCTKU €€ 3HAUYCHHUC 6I)IBaeT Ppa3siInuIHbIM
B 3aBHCHMOCTH OT CBOMCTB KHUIKOCTU. TaK, HarmpuMmep, Ajid CTOYHBIX BOI
MOCKOBCKOW KaHanmuzanuu BennunHa  ki(T;) komebnercss B pasHble
nepuoabl Toaa B npenenax 0,08-0,25, yro ykaswsiBaeT Ha pa3HooOpasue u
HEMOCTOsHCTBO OPTaHUYECKUX BEIECTB, COAEPIKAIIUXCS B CTOKAX.

HavanpHass motpeObHOCT, B Kuciopone L, yBennumBaercs C
MOBBIICHUEM TEMIIEPATYPHI U YMCHBIIACTCA C €€ IIOHUIKCHUEM.

ITo OMITMPUYCCKUM JaHHBIM COOTHOLICHUC 3TO MOXKET 6I)ITI) BBIPaXXCHO
(hopmyoii:

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

Beruucnennas mo ¢opmyine ocraromascs HOTPEOHOCTh B KHCIOPOZE
yepe3 KaXAble CYTKM, BBIpaXKEHHAsi B IIPOLIEHTaX OT HAyaJIbHOU

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

Tabnuna 19 — [ToTpeGHOCTH OPraHNYecKoro BemecTsa B kucjaopoae L, %
yepe3 t CyToK MocjIe HaYaj1a npouecca 0HOXHMUYECKOI0 OKHC/IeHHS

t | L | t | Lo | €| Le | €] 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, Tpebyemoe aisi CHWKEHHUS MOTpedsieHus] Kuciaopoaa oT L, 1o
L, coryiacHo hopmyuie:

(=Ll
kl’ Lt

U3 3T0i#1 popMynBsl BUAHO, YTO JTOCTUTHYThH TOJHOTO OKHCIICHUS BCETO
OpPraHMYEecKOro BelIecTBA, MPH KOTOpoM L, ObUI0 OBl paBHBEIM HYJIIO,
TEOPETUYECKH HEBO3MOXKHO, TaK KaK TpedyeMoe AJIsl STOro BpeMsi TOJDKHO
OBITH PaBHO OECKOHEYHOCTH.

OTOoMy K€ 3aKOHY MOJYMHSETCS IMPOLECC PacTBOPEHHs KHUCIOpona B
Bozie. Kucnopos, kak v BCSIKUM Jpyroil ras, MO>KeT pacTBOPSTHCA B BOJIE
JUIIB JI0 OINpPENeNICHHOr0, HACHIIAIOMIEro BOoAy oObeMa. JTOT o0beM
3aBUCHT OT TeMIIepaTypbl M JABJIEHUSA: YeM TeMIlepaTypa BbIIIE, TeM
pacTBOpUMOCTh  KHciopoga MeHbine. B Tabmune 20 npuBeneHa
pacTBOPUMOCTh KHUCJIOPOAA BO3AYyXa B YMCTOW M 3arpsA3HEHHON BOJAE INpHU
JIeTHel U 3UMHeN TemrepaType U gaBieHuu Bo3ayxa 0,1 Mlla.

Ta6muna 20 — OcHOBHBIE XMUMHYECKHE I0KA3aTeJIH BOALI BOAOEMa

Crenennb PacTBopeHHbIit BIIKs, Oxkmuciase- | B3BenieHHble
3arpsi3HCHHUS KHCJIOPOJ, MI/JI VA MOCTb, BeleCTBA,
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
Yeperiio 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
Ovieth 0 0 >10 >15 > 100
Tps3HAS
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VYkazaHHasE 3aBHCUMOCTb CYIIECTBYET MpPH PACTBOPEHHH KHCIOpOJa,
HaxomslIerocs B BO3AyXe  MOJ  MapuUaibHBIM  JIaBIICHHEM,
COOTBETCTBYIOIIIMM €0 COIEPKaHHI0. PacTBOPUMOCTD YHCTOT'0 KUCIOPOAA,
Haxomsuierocss moj Ooiee BBICOKAM JaBieHUEM, OyneT Bbimie. Takoe
sBJICHWE HaOII0OAaeTcs, KaK U3BECTHO, NpU (OTOCHHTE3E, KOrla 3eleHOe
BEIIECTBO pacTeHui, pasnmaras Ha cBery CO,, moriomaer yriepon u
BBIJIESIET YUCTHIN KUCIIOPO/I.

CKOpoCTh pacTBOpEHHsI KHCIOpOJa, COTJIACHO YKa3aHHOMY BBINIE
3aKOHY, B KaKJIbli JaHHBII MOMEHT OOpaTHO MPOMOPLIHOHAIBHA CTEIEHH
HACBIIIEHHOCTH BOJBI KHCJIOPOAOM WIIM TPSMO TMPONOPHHUOHAJIbHA €ro
HEIOHACHINICHHOCTH (AedunuTy). DTO OTHOCUTCH, KOHEYHO, JIMIIb K
MOBEPXHOCTH CONPUKOCHOBEHHUSI BOABI C KuciopogoM (auddy3noHHOMY
cioto). JInst Toro 4ToOBl 3Ta CKOPOCTh PACTBOPEHHUS] OTHOCHIIACH KO BCEH
Macce BOJbI, HEOOXOAMMO WHTEHCHUBHOE ee TepememnBanue. Jepuuut
KHCJIOpOJa MOXET OBITh BBIpaKEH B aOCONIOTHBIX 3HAYEHHsX (B MI/I), a
TaKkKe B OTHOCHUTEIBbHBIX BeNUYMHAX (B TPOLEHTAX WM B JONAX OT
MoJIHOTO AeduimTa).

Ecin  o0o3nauuth uepes D, HavanbHBIA AeQUIMT KUCIOPOIA,
BBIPQKEHHBIN B JONAX OT MONHOro aedpunura, a yepes D, — neduuut
KHCJIOpOJa B BOJAE MO MPOIIECTBUU BPEMEHH t, TO MPOIECcC PacTBOPEHHS
MOXET OBbITh BEIPKEH YPaBHEHUEM:

D,=D, 107,

rae k, — KOHCTaHTa CKOPOCTH PacTBOPEHHS KHCIOpPOJa, 3aBHCAIIAS OT
MPHUPOABI Ta3a, TEMIIEPATYPBl CPEAbl, COCTOSHUSI TIOBEPXHOCTH W YCIIOBHH
NepeMelnBannsl BO3[yXa C BOJNOW. 3HaueHHe KOHCTAHTHI K,, Kak H
3Ha4YeHue k; CHJIBHO KOJeOJIeTCs: B CPEJHEM OHO MOKET OBITh MPHHSTO
pasubM 0,2 ipu Temnepatype Boas 20 °C.

C TmTOoBBIIEHHMEM TeMIepaTypbl KOHCTaHTa CKOPOCTH PaCTBOPEHHS
Kucnopona mosbimaercs. OgHaKo, BBUAY HE3HAUYUTEIBHOTO H3MCEHEHHS
9TOM CKOPOCTH, MPAaKTUYECKH MPH pacyueTax pacTBOPEHHs KUCIOpOoAa
MOIPAaBKY Ha TEMIIEPATYPy MOKHO HE YUUTHIBATb.

PEIIUTE 3AJJAYHU

3aoaua 1. B pexy A y mnocenka B cOpacbiBaloTCs CTOYHBIC BOJBI C
pacxozom pekn 34,6 M°/c, pacxo CTOUHOM Bosbl — 0,5 M/, IIMPHHA PeKH
58 M, cpenusst rinyouHa 1,5 M, ckopocTs moroka peku — 0,4M/c yKioH
pycna 0,0013, koaddurnuent u3swimcroctu 1,3. Haiitu paccrosHue, Ha
KOTOpOM MaKCHUuMaJIbHas KOHICHTpalusd 3arpA3HAOIINX BCIIIECCTB
cocraBuia 10% oT HayanbHOM KOHILIEHTpAIlMK CTOKOB. Bosia peku 10 atoro
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3arpsi3HSIONIME  BEIIECTBA HE cojepxkana. HalTth MakcumalnbHYIO
KOHIIeHTpaIuio Ha paccrossauu 100 M 0T MecTa cOpoca CTOYHBIX BOJI.

3adaua 2. B paBuuHHYI0 peky A 60 M/c, cOPACHIBACTCS CTOYHYIO BOIY
C MPEANpPHUAITHS COAEPKAULYI0O KaaMUil., KoHIeHTpanus kaamus 0,18 mr/m,
pacxoz Bozsl ¢ 0,7 M’/c, Ty6uHa 1,7 M, ckopocTh Teuenust peku 0,4 m/c,
KO3(UIMEHT HM3BUIMCTOCTH 1,3, BBITYCK OeperoBoil, Boga 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
pacxoziom pekn 34,6 M°/c, pacxo CTOUHOM Bojbl — 0,5 M/, IIMPHHA PeKH
58 M, cpenmnss riayouHa 1,5 M, ckopocTh moroka peku — 0,4 M/C yKIIOH
pycina 0,0013, koadduruent uzpuiucroctu 1,3. M3BECTHO, YTO BBIMYCK —
OeperoBoii, CKOPOCTh BBIXOJIa CTOYHBIX BOJI paBHA CKOPOCTH TCUCHUS PEKHU.
OnpenenuTs KOHIIEHTPALMIO B MAKCUMAJIbHON CTpYye IMOTOKa M PacCTOSHUE
10 ctBopa 10 80% mnepeMennBaHusl.

3aoaua 4. Jloxkaxwure, uTo ;s OBITOBBIX cTouHbIX BOA, BIIKs=70% ot
BIIK o, TPH KOHCTAHTE CKOPOCTH OMOXUMHUUECKOTO OKUCIeHns =0, 1 cnyl.

3aoaua 5. PaccuuTaiiTe KOHCTAaHTY CKOPOCTHM OKHCJIEHHS, €CIU
AKCIEPUMEHTAIBHO JToka3aHo, YT0 BIIK ., ¢ TouHocThIO 1% HabmogaeTcs
Ha 13 cyr unkybanuu. Kakyto nomto ot BIIK,,,. cocrasmser BIIKs. [Tycth
BIIK, o cUMTaeTcs TMONHBIM, €CIM OKUCIEHHE Ipou3onuio Ha 99% ot
TEOPETUYECKOTO.

3aoaua 6. B nyHKTe A PacrolioKeHHOM BBEpX IMOT TEUEHHIO PEKU B
pEeKy TMpou3BeJeH cOpOC CTOYHBIX BOJ, COMAEPXKALIMX OpPraHUYEeCKHe
BellecTBa, B pe3ynbTara yero BIIK B peunoii Boge cocrtaBuino 5 mMrO,/m.
MOoXHO JM HCIONB30BaTh PEYHYI0 BOAY KaK HCTOYHHMK ITHTHEBOTO
BoslocHaOXeHus1. B myHkTe B HmKE 1O TEUEHUIO PEKM Ha PacCTOSHUH
244 xm, ecnmu  ckopocTh TedeHus peku 0,2 M/cek, 3HAUCHUE
BITKs=3,0 mrO,/n, k'=0,04 cyr’.

3aoaua 7. B npobe npupoHON BOJBI ObLTH OMPEACICHBI CICIYIONINE
nokazatenu: XIIK=33 mrO,/n1. C,,=9,8 mr/n, B 3arpssnenns komOuHaTa
MO0 O00OTAIeHHI0 Py IBETHBIX METAIIIOB COpachIBAeT CTOYHBIE BOJIBI C
annonamu CIIAB, B pesynpraTe B Boje ObUIM OOHapYKEHO BEIECTBO —
C,H,5SO;3Na B xonnentpanmu 10 mr/n. EcTh JIn cMBICT HCKaTh elne
BUHOBHHKOB 3arpsi3HEHMsI OKPYKAFfOIei cpe/ipi?

3adaua 8. Haiitm cpenHioro craHgapTHylo ¢opMmy 0€330JbHOTO
BemectBa U yaenbHoe XIIK wna, ecin aHamm3oM MO METOY CKUTAHUS
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po0ObI Wila OBLIO HAMJICHO, YTO BemecTBO cocTouT Ha 49% u3 C, Ha 8% u3
H, na 10% n3 N u Ha 33% u3 O.

3adaua 9. AHamu3oM HaAWIEHO, YTO CTOYHAS BOAA Pa3TUYHBIX
KOJIJIEKTOPOB UMEET ClIeAylolue nokas3arenu (tabm. 21). Onpenenure, s
KaKnX BHJ0OB CTOYHBIX BOJ] XapaKTCPHLI ITPUBEICHHBIC ITOKA3aTCIIN.

Tab6muma 21 — Pe3yJbTaThl aHAJIN3a CTOYHBIX BOJI

Homep kosuiekropa | KoauvectBo B3Bemennbix Bemects | BIIKs | XIIK

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

7.2. MeToabl pacueTa HOPMATHBOB 00pa30BaHUs O0TX0/10B
(o A.II. XaycroBy, 2006)

Jyis  pacuera HOPMATUBOB OO0pA30BaHUS OTXOJOB HCIIOJIb3YIOTCS
pa3IUYHbIC METOJBI M, COOTBETCTBEHHO, Pa3HbBIC CIUHUIBI UX H3MEPCHHUSI.
B cooTBercTBHM C TEXHOJOTMYECKMMH OCOOCHHOCTSIMH ITPOM3BOJICTBA
HOPMATUBBI 00pa30BaHMsI OTXOJOB OIPEACISIOTCS B EIWHUIIAX MAaCChl
(oObema) MO0 B MPOLEHTaX OT KOJUYECTBA MCIIOJIb3YEMOrO ChIPhS,
MaTepuasoB, WK OT KOJUYECTBA TPOU3BOJAUMOM MPOIYKIIUH.

HopmaTuBel 00pa3oBaHMsS OTXOIOB, OICHUBAEMbIe B MPOIICHTAX,
OIIPENENSIOTCS 110 TEM BHJIAM OTXOJOB, KOTOPBIC UMEIOT T€ K€ (U3UKO-
XMMHYECKUE CBOWCTRA, YTO U MEePBUYHOE Chiphe. HopmaTuBbl 00pa3oBaHus
OTXOJI0OB C W3MEHCHHBIMH TI0 CPaBHEHHIO C TMEPBUYHBIM CBIPhEM
XapaKTePUCTUKAMU  TPEIINOYTUTEIBHO TMPEACTABISATh B CICIYIOIIUX
CIMHULIAX 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 1o
YIIEIBHBIM OTPACIeBbIM HOPMAaTHBaM 00pa30BaHUS OTXOOB.

OtpacieBble  HOPMATHUBBI 00pPA30BaHUS OTXOJOB pPa3padaThIBAIOTCS
MyTeM YCPEIHCHUS WHIUBUYaIbHBIX 3HAUCHUH HOPMATHBOB 00pa30BaHUS
OTXOJIOB JIJIsi OpraHU3allMii OTpaciii M TOCPEICTBOM pacyera CpeaHuX
YICNbHBIX IOKa3aTelied Ha OCHOBE aHAlM3a OTYETHOW HMH(OpMAIuU 3a
OIPENICIICHHBIM TIEPUOJI; BBIJCICHUS BaXKHEHIINX, HOPMOOOPA3yHOIIUX
(aKTOpOB ¥ ONpEICIICHUS WX BJIMSHUS Ha 3HAYCHUE HOPMATHMBOB Ha
IJIAHUPYEMBIN IIEPUOLL.

Pacuemno-ananumuveckuii.  mMemoo TPUMEHSETCS TPU  HAIUYUH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKONH  JIOKYMEHTAIIUU  (TEXHOJOTHYECKHUX
KapT, PEIENTyp, PEriaMeHTOB, pabo4YMX 4YepTexKeH) Ha MPOU3BOJICTBO
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MPOAYKIIMK, TpPU KOTOPOM 00pasyroTcs orxoabl. Ha ocHoBe Takoi
JOKYMEHTAIlMH B COOTBETCTBHU C YCTaHOBJIEHHBIMH HOpPMaMH pacxoja
CBIpbs (MaTepUaloB) pacCYMTHIBACTCS HOPMAaTHUB OOpa30BaHHS OTXOAOB
(Hp) xak pasHOCTb MEXKAy HOPMOHM pacxoia ChIpbs (MaTepuaioB) Ha
SIMHUILY TMPOAYKIMH W YUCTHIM (TOJIE3HBIM) HX PACXOAOM C YYETOM
Hen30eKHBIX 0€3BO3BPATHBIX IOTEPH CHIPHSL.

Pacuer ocymectBnsiercst mo popmyie:

H,=N-P-H,k,

rne N — HopMa pacxosia celpbs (MaTepUalioB) HA €AUHUILY TPOIYKIUH, T;
P— pacxox ceipbs (MarepuanoB), HEOOXOAMMOIO Uil OCYLIECTBICHHS
MTPOU3BOJICTBEHHOTrO Tiporiecca (padote), T; H, — Hen30exHbIe OE3BO3BpATHBIC
MIOTEPH CHIPbS (MATEPHAJIOB) B MPOIIECCE MPOU3BOJICTBA, T.

Hopmatus o0pa3zoBaHusi 0OTX0J0B ompezessiercs mo Gpopmyie:

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

rie K, =H/N - xoobpdunueHT HEU30ekKHBIX MOTEPh  CHIPHA
(MaTepuaios).

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

H,=(1-K,, —K,)-100%,

rae Ky — KOdpOHUIMEHT HMCIOoNb30BaHUS CHIPhS (MaTepHajoB) MpH
npousBojcTBe NpoayKuuu (K,e, = P/N).

[To ¢popmynam onpenenstoTcss HOPMATUBBI 00pa30BaHUsI KaKJOr0 BUA
OTXOJIOB.

CpenneB3BenieHHbIE (TPYNIIOBBIE) HOPMATHBBI 00Opa3oBaHUSI OTXOAOB
Ha EIMHUIY BAJOBOH NPOM3BOAMMON MPOAYKIHMH OMNPEACISIOTCS IO
dhopmye:

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

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

OKrcnepumenmanvHulli. Memoo TIPUMEHSETCS Uil TEXHOJIOTHYECKUX
MPOLECCOB, JOMYCKAIOWIKUX ONPENENCHHbIA  JMana3oH MW3MEHEHUH
COCTaBHBIX 3JIEMEHTOB CBHIPbs (B JIMNTEHHOM MPOU3BOACTBE, XMMHYECKOM,
MUIIEBOH, MUKPOOHONIOTHYECKOH U JPYrHX OTPACIAX MPOMBIIUIEHHOCTH),
a Takke NpU OONBIIONW TPYJOEMKOCTH aHAIUTHYECKHX pacueroB. Meron
3aKIIovaeTcss B OIpeleieHMH HOPMAaTHBOB 00pa3OBaHUS OTXOJOB Ha
OCHOBE ITPOBEJICHHUSI OIIBITHBIX U3MEPEHHUM B IPOU3BOACTBEHHBIX YCIOBUSIX.
[lepBOHaYaTBPHO Ha OCHOBE CTATHCTHYECKONH 00paOOTKH M3MEPEHUI MacChl
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MOJIE3HOTO  MPOAYKTa, MOAY4aeMOro W3 CIWHUIBI MacChl  CBIPHA
(MaTepuanoB), ompenenserca IOKa3aTellb, XapaKTepU3YIOUMHA JIOII0
MOJIE3HOTO MPOIYKTa B eAnHUIE chIpbs (B %) (C,,). Ucxons 3 3HaueHHs
9TOTO MOKa3aTelsl U JAHHBIX O Macce M3BJICUEHHOTO M3 CHIPhS IOJIE3HOTO
nponykra (M,,) ompenensercsi macca obOpasoBaHusi orxoaoB (Vi) 1o
dhopmye:

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

HopmatuB oOpa3oBaHusi OTXOAa Ha CAMHUIY MPOU3BEICHHON
nponykuuu (H"o) paccuuteiBaercs mo gopmye:

H g =V,/ an.v

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

JAns  w3genuif, HaxXOASIMXCS B CTaJWM OCBOCHHS, HOPMATHBEI
00pa3oBaHUsl OTXOJOB ONPEACISIOTCS JKCIEPUMEHTANIBHBIM IIyTEM Ha
OCHOBE H3MEpEHHsI MacChl OTXOJOB TMpH MPOHM3BOACTBE Hamboiee
TUIIUYHBIX BUJIOB MPOAYKIMHU M ONpeNesieHHs] CPEHUX 110 TaHHOMY BUAY
HPOIYKLUHU [TOKa3aTenei.

Pacuer mo ¢aktuueckum oObemam 00pa3oBaHHsSI OTXOJOB JUIS
BCIIOMOTATENbHBIX M PEMOHTHBIX  paboT  TONy4YMsd  Ha3BaHUE
CTaTUCTHUYECKMM Merol. Merox INpuUMEHseTcs sl ONPEAECIICHUS
HOPMATHUBOB 00pa30BaHUs OTXOJ[0B HA OCHOBE CTATHUCTHUYECKON 00pabOTKH
nHpopMaruu 3a 0a30BbI (TPEXJICTHUH) TIEPUOJ C TOCIESTYIOIIEH
KOPPEKTUPOBKOW  JaHHBIX B  COOTBETCTBUM C  IJIAHUPYEMBIMH
OpraHU3aIHOHHO-TEXHHYECKUMHU MEPONPHUATHIMU, PETyCMATPHUBAIOIIIMH
CHIDKEHHE MaTepHalOEMKOCTH MPOU3BOIUMOM POIYKIIUH.

Hopmartuser obpaszoBanust orxomoB (H") cratmcruueckum Meromom
OIIPENENSIOTCS 110 (hopMyJIe:

H"=V  /NK,.

rae H" — macca orxomoB, 1; N, — KOJIM4YeCTBO HU3JeNUi (MaTepHasoB),
MpH SKCIUTyaTallMl KOTOPBIX 00pa3yrorcs orxonwl; K, — koadduiment
nepeBojja eIUHHUIBI M3MEPEHUS] KONMYecTBa H3/eNui (MaTepuasoB) B
€IMHUILY MaccChl.

Koadppuument K,, npumensercs, eciin aMOPTU3HPOBAHHAS MPOAYKIIHS
(u3menue) McCYKUCIAETCS HE B €AMHUIAX MAacChl, a B €IUHMLAX TUIOLIA]H,
o0bema u T.JI.

Ha mpow3BoacTBax ¢ HEYCTOMYMBBIMH PErjaMEHTaMH TEXHOJIOTHUYECKHX
MPOLIECCOB, /i€ HOPMAaTWUBBI O0Opa3oBaHWSI OTXOJOB HEMOCPEICTBEHHO HE
CBA3aHBI C CAMHUICH MNPOU3BOAMMON TPOAYKIUH, OHHU OIMpPEASISIOTCS
CTaTUCTHYECKUM METOJIOM 110 hopmye:
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H{=V,/0,,

roe H", HOpMAaTUB 00pa30BaHMsI OTXOJOB Ha CIUHUILY
nepepadaThiBAEMOr0 ChIPhS U MaTepuaoB; Vo — Macca 00pa3oBaHHS
OTXOJIOB 3a paccMaTpuBaeMblii Tiepuoj; (B Maccy oOpa3oBaHUs OTXOJOB
BKJIIOYAETCA TOJIBKO TEKyIIMil BBIXOJ o0Tx0moB); Q. — macca
nepepadbaThIBAEMOr0 ChIPhS M MAaTEPHAaJIOB TIPH MPOM3BOCTBE MPOIYKIINH.

CraTtucTrueckre AaHHbIe 00pabaThIBAIOTCS 3a MOCIETHHE TPU Toja C
MOCHEAYIOUIENH KOPPEKTUPOBKOM YJEIbHBIX NOKA3aTENEN Ha NIJIaHUPYEMbIN
nepuog B COOTBETCTBMU C TCHACHIUAMU PA3BUTUA TEXHOJIOTUHU U
OpTaHM3aIMY TPOU3BOJICTBEHHOTO TIpoIlecca.

PEIIUTE 3AJAUYN
3aoaua 1. llonb3ysich NaHHBIME TaOJIUIBI 22, pacCYUTANTE C TOMOIIBIO
pacyeTHO-aHAJIUTHUECKOIO METOJa HOPMATUBBI 00pa30BaHMSA OTXOJOB
MPOU3BOJICTBA OTHOCHTENBHO EIMHHUIBI MPOWU3BOJAMMON MPOAYKUIUHU TMPH
Pa3IMYHBIX €€ KOJTHYECTBaX.

Tabnuna 22 — Cegennsi 00 06pa30BaHUH 0TXO0/I0B MPOM3BOACTBA

HaunmenoBaHue oTxoaa JpeBecHble 0TX0ABI OTx0abI
IacTMAace

HanmenoBanue nponykuun SlmudaHBIe SlmuJHBIe SlmuJaHBIe
KOMILTEKTBI KOMILTEKTBI KOMILTEKTBI

HaumeHoBaHMe CBIPbS, [MunomaTepuanst [MunomaTepuanst [TnacTrueckue

MaTepHaloB, eJl. U3Mep. XBOWHBIX TTOPO]I, MSITKOJINCTBEHHBIX MacChl, M°

e TIOpoJI, M

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

YucTelit pacxoj1 MaTepHaJIOB, 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 MMPOM3BOACTBA, Hj

[TnannpyemMoe KOIM9IecTBO 26,0 21,0 30

BBITTyCKaeMOH MPOAYKIIHH, (; ThIC. M TBIC. M TBIC. M

3aoaua 2. Tlonb3ysich NaHHBIME TaOIUIBI 23, pacCYUTANTE C TOMOIIBIO
pacyeTHO-aHAJIUTHUECKOIO METOJa HOPMATUBBl 00pa30BaHMSA OTXOJOB
JOMEHHOTO TMPOU3BO/ICTBA OTHOCUTEIBHO €AWHUIIBI UCIIOIB3YEMOTO CHIPhS
MPH Pa3IHMYHBIX €ro Maccax.

91




Tabnuna 23 — Cegennsi 00 06pa30BaHUM 0TXO/10B AOMEHHOI'0 MPOH3BO/ICTBA

HaumenoBanue | HaumenoBanue O6Bbem Koapdpunuent | Koapdunuent
NePBUYHOI0 0TX010B NEePBUYHOI0 | MCMOJIL30BaHus | 0Ge3BO3BpaT-
ChIPbI CHIPbS, MPH NePBHYHOI0 HBIX MOTEPH
nepepadoTke cbIpbsl, K¢,
KOTOpPOro
HUCIOJIB3YIOTCH
oTXxoabl, Q.
IIuxTa IInax 2,54 TEIC. T 0,94 0,01
CTalleIUIaBIIbHAS | CTalCIUIABIIBHBIMA
OraeymnopHast OTxo/p! 296,1 T 0,78 0,02
Macca JIiIs OrHEYIIOPOB
MPOU3BOJICTBA
OrHEYIIOPOB
[onumponminexn OTx0pB! 340T 0,97 0,01
MTOJIUTIPOIHAJIEHA
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
Merannueckue 0,028 T 0,42
J00aBKH
Ckpan 0,015t 0,42
00OpOTHEII
Kokc 0,496 T 0,41 0,01

UCNONb306AHUE CbIPbA NPpU npouseodcmee Im aziomepama c CO@@prC(l

HUuem sicenesa

61-64% (no MakcumManbHOMY, MUHUMATILHOMY U CPeOHeMY 00beMam 00pa308anis Onxo008)

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 nPoMvlUIEHHOI IKONO2UU

1. B nporiecce pa3BUTHS HPOMBIIIICHHBIX MPEIMPUITHI (HOPMUPYIOTCHL. ..
1. TeXHOOHOTEIICHO3HI 3. arporeHo3bl
2. yp6abuoreoreHo3b 4. HOOIEHO3BI

2. Paznen, HaydHOE HAITpaBICHUE B SKOJIOTUH, OXBATHIBAOIIIE B3AHMO/ICHCTBIEC

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

3. Iloxxom k OKpyKaroliel cpeie, KOTOPhIii OCHOBHOE BHIUMAaHHE Y/CTSICT PAI[IOHATEHOMY
HCITOb30BAHUIO PUPOABI, HA3BIBACTCH. . .

1. TEXHOLEHTPU3MOM 3. OuWOIEHTPH3MOM

2. aHTPONOLEHTPHU3MOM 4. SKOIOrM3MOM

4. Yactp 6PIOCCI)CpH, B CyHICCTBCHHOfI CTCIICHU Hpe06pa3OBaHasI YCJIIOBEKOM MMOCPEACTBOM U
OKCITyaTalluy pas3IMdHbIX TEXHUYCCKUX 00BEKTOB HA3bIBACTCA. ..

1. TexHOC(hepoit 3. mmTochepoit
2. Hoochepoi 4. ruapocdepoit
5. B npon3BOACTBEHHYIO chepy TeXHOCEpBl BXOIHUT. . .
1. anexTposHepreTuka 3. obpa3oBaHue
2. JKWIBIE JoMa 4. BOOpYXEHHE
6. B Henpon3BoACTBEHHYIO chepy TeXHOCHEPHI BXOHT. ..
1. JM4YHBIA aBTOTPAHCIOPT 3. cBs3b
2. Jerkast IPOMBIILICHHOCTh 4. 3JEKTpO3IHEpreTHKa
7. T TaBHBIM KOMITOHEHTOM TEXHOT'€HHOM CHCTEMBI SIBIISIETCS 3BEHO.
1. TPOMBIIILICHHOE 3. KOMMYHaJbHOE
2. BCIIOMOTAaTEIHHOE 4. ObITOBOE

OcobeHHOCmU MEXHO102UUECKUX npoueccoeé pas3indHnvlx ompameﬁ
npomslutieHHocmu

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

1. TpOMBINLIEHHBIE TPEAMPUSITHS 1 3. mOXKaphl U BYJIKAHH3M

T2C 4. xopali 1 JIOKOMOTHBEI

2. aBTOMOOWIIH U CaMOJIECTHI

2.K NEepEABUKHBIM UCTOYHHUKAM, HApYyIIarOIUM €CTECTBEHHOC COCTOSAHUE aTMOCCbCpHOI‘O
BO3yXa, OTHOCATCAL. . .

1. aBTOMOOHIHN M CaMOJIETHI 3. ToXapsl ¥ BYJIKaHU3M
2. TIPOMBIIUICHHbBIE IPEIIPHUATHS 1 4. mBUIBHBIE OypH M DPO3US MTOYB
T2C

3. B cTOYHBIX BOJAX LIEJUTIOJI03HO-0YMaKHOI'O KOMIIIEKCA COAEPIKATCSL. ...
1. NWTHUHBEI ¥ CMOJHCTEIE 2. He(TenpOoxyKTHI U CYyITb(UIBI
BEILECTBa
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3. TsKeNbIe METAJUIBI U OUaHWUIbI 4, OpPraHnv4eCKUC KpaCUuTeiiu U
CIIAB
4. CuHTeTHYeCKHe NOBEPXHOCTHO-AKTUBHBIC BCIICCTBA, HC(i)TerOE[yKTBI, OpraHnu4eCcKuc
KpaCUTeJIu U OPpTraHUYCCKUEC BEIICCTBA COACPIKATCA B CTOUYHLIX BOAAX HpeI[HpI/ISITI/Iﬁ
OTpaciiu.

1. TeKkcTUIbHOI 3. HedTeXMMHUYECKOI
2. ropHOmOOBIBArOIIEH 4. UemIroNo3HO-0yMasKHON

5. TTo MPOMCXOXKACHUIO OTXOJIbI OBIBAIOT. ..
1. TPOMBIILICHHBIMH 1 3. TOpIOYHMH U HE TOPIOYHME
OHOJIOTHUECKIMU 4. BBICOKOOIACHBIMH U
2. TBEPABIMH H KHIKUMHU HETOKCUYHBIMHU

6. ITo cTerneH! TOKCHYHOCTH OTXO/IbI OBIBAIOT. . .
1. BBICOKOOMACHBIMH U 3. TBEpHABIMH U KUIKHUMHU
MaJo0NnacHbIMH 4. TOPIOYHUMH U HE TOPIOYUMHU
2. TPOMBIILICHHBIMH U
OHMOIOTMUECKUMHA

7. CucTeMbl BOJIOOYUCTKH /TS TaJIbBAHUYECKHX TIPOU3BOJICTB HEOOXOAMMO BHEPATH HA(B). ..
1. MaIIMHOCTPOCHHU 3. LBETHOH METAJLTypruu
2. TpaHCIOpTe 4. »Hepreruxe

8. DKOJIOrMYECKHU YHCThIE BHUJIbI TOILUIMBA 1 yCTpOﬁCTBa KaTaJIUTUYICCKOI'O JOKHUT'aHUSA U
Yyi1aBJIMBaHUsI BpE€AHBIX BCIICCTB HCO6XOL[I/IMO BHCIPATH Ha(B). ..

1. Tpancnopte 3. IBETHOH METaJUTyprUu
2. MAaIIMHOCTPOECHUH 4. »Hepreruxe
9. K npupoHEIM TOIUTMBAM OTHOCSITCS. . .
1. Top¢ u aHTpaUT 3. KEpOCHH U Ma3yT
2. a¢wup u 6eH3uH 4. Macio u cmpT
10. K HCKYCCTBEHHBIM TOIUTMBAM OTHOCSITCA. ..
1. KOKCOBBIH U BOJSIHOMU ra3 3. KaMeHHbIH 1 OyphIi yrim
2. JIpeBecHHA W IMPHPOIHEIH ra3 4. Topd m npeBecrHa
11. K ansTepHaTUBHBIM TOIUIMBAM OTHOCSTCH. . .
1. CIOUPT ¥ TOIUTMBHBIC Maclia 3. Topd u apeBecuHA
2. meponelHsli 3¢up u 4. consipoBBIC Maclia M Ma3yT

aBTOMOOWIIBHBINA OEH3MH

12. K 3Koy0ornaeckuM HapyImeHusIM TPHIPOTHOH Cpeibl P TOPHBIX paboTax OTHOCS(€)TCH. ..
1. ropeHue NOPOJHBIX OTBAJIOB 3. KOTJIOBaHHI KapbEPOB
2. TIpOBAIEI OT MOJ3EMHBIX paboT 4. HaropHbIC KaHABBI

13. OCHOBHBIMH UCTOYHHKAMH 3arpsi3HCHUSA aTMOC(bCpHOI‘O BO3AyXxa XAMHAYIECKON
MPOMBITIJICHHOCTH SIBJISAIOTCA. ..

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

14. OCHOBHBIMH UCTOYHHKAMH 3arpsi3HCHUSA aTMOC(bepHOI‘O BO3ayXa METAJLITYPIruu U
KOKCOXHUMUMH SIBJISAIOTCAL. . .
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1. ¢TopucThIe N IMAHNCTHIE 3. yraeBomoposl M MepKaINTaHbI
COCIMHECHHUS 4. anpmerumsl M OeH3(a)MMpeH

2. pacTBOPHUTEIH U OPraHUIECKUE

BEILECTBA

15. OCHOBHBIMY BHIaMH 3arpsSI3HEHHUI MPOMBIIIIICHHBIX CTOYHBIX BOJ] IIBETHON M YEPHOU
METaJUTypTUH SIBJISIIOTCAL. . .

1. MuHepabHbIE B3BECH 3. OMaHUIEI

2. XJOpHUIB 4. deHONMB

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

1. xmopumsr 3. IMaHHUOb

2. MHUHEpaIbHBIE B3BECH 4. denomsr

17. CtouHbIe BOABI, COAepKaHNe OOJIBIIOE KOMMUIECTBO CYIIb(aToB, XapaKTePHBI IS

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

Buowl 3azpaznenuii. Knaccugukayusn 3azpaznumeneii

1. COBOKyHHOCTI) BCHICCTB, KOJIMYECTBEHHO U KaY€CTBCHHO YYK/IbIX €CTCCTBECHHBIM

OMOTeoneH03aM Ha3bIBACTCS 3arps3HCHUEM.
1. WHTpEIUEHTHBIM 3. cTanManbHO-IECTPYKIOHHBIM
2. TapaMeTpUIECKIM 4. OUOICHOTHYECKUM

2. VI3MeHeHne KaueCTBEHHBIX napaMeTpoB 0pr>1<a}ou1e171 HpHpOZ[HOﬁ Cp€bl HA3LIBACTCA

3arpsI3HCHUEM.
1. mapaMeTpUYecKIM 3. cTanManbHO-IECTPYKIMOHHBIM
2. VHTPEIUCHTHBIM 4. OHOIEHOTHUYECKHM

3. BO3HCﬁCTBHSI, BbBI3BIBAIOINE HAPYHICHUSA B COCTABE U CTPYKTYPE HOHyJISIL[I/Iﬁ JKHUBBIX

OpPTraHNU3MOB, Ha3bIBAIOTCS 3arps3HCHUEM.
1. OMOLIEHOTUYECKUM 3. HHTPEIUCHTHBIM
2. TapaMeTpUIECKIM 4. cranuambHO-IECTPYKINOHHBIM

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

MIpoIIecce MPHUPOIONOIB30BAHUS, HA3bIBACTCS 3arps3HCHHUEM.
1. crammanbHO-IECTPYKIIMOHHBIM 3. HHTPEIUCHTHBIM
2. TapaMeTpU9ECKIM 4. OWOLEHOTHYECKAM

5. IlpumepaMu HHTPETUCHTHOTO 3arPsSI3HECHUS SBIISIFOTCS. . .
1. OBITOBBIE CTOKHU U STOXUMUKATEI 3. BBIpyOKa JIECOB M APO3HS [TOYB
2. WVHTPONYKIHUS K 4. 3IEKTPOMAarHUTHOE U
AKKJIUMAaTH3aIUs BUOB paIuaIoHHOE BO3JICHCTBIEC

6. [IpuMmepaMu mapaMeTPUUECKOTO 3arPS3HEHHUS SBIISIOTCS. . .
1. 3JeKTpOMarHUTHOE U 3. HHTPOIYKIUS U
paIuaoHHOE BO3JICHCTBIC AKKIUMAaTH3aIUs BUIOB
2. OBITOBBIE CTOKU U SJIOXUMHUKATEI 4. BBIpYOKa JICCOB M IPO3USI [TOYB

7. HpI/IMCpaMI/I CTAaUAIBHO-ACCTPYKIIMOHHOT'O 3arpsA3HCHUS SABJISIIOTCAL. . .
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1. BBIpyOKa JIECOB ¥ 3pO3HS [TOYB 3. OBITOBBIC CTOKH U STTOXMMUKATHI

2. DJIEKTPOMAarHUTHOE U 4. VHTPOIYKUHS U
pazualoOHHOE BO3JEHCTBHE AKKJIMMAaTH3a1is BUIOB
8. K ecrecTBEeHHBIM NCTOYHUKAM 3arpsi3HEHHS aTMOC(EpbI OTHOCHTCH. . .
1. pa3noxeHHe XHUBBIX OPTaHN3MOB 3. cembcKoe XO3AHCTBO
2. OTOIUICHHE >KFIIHIL] 4. TpaHCIOpT
9. K BCKyCCTBEHHBIM NCTOYHHKAM 3arpsiI3HEHHST aTMOC(epsl OTHOCHTCS. . .
1. oTOmICHHE KUIHIL] 3. nbuIbHBEIE OypH
2. pa3nokeHHe KUBBIX OPTraHN3MOB 4. BEIBETpHBaHHE
10. K TO4eYHBIM HCTOYHMKAM 3arpSI3HEHUS] OTHOCSTCS. . .
1. BEHTWIAIMOHHEIE TPYOBI 3. OTKpBITBIE CKIIAMBI
2. doHapu 11ex0oB 4. psiapl OIU3KO PaCIIONOXKEHHBIX
Tpy6
11. K paccpe1oTOUeHHBIM HCTOYHHMKAM 3arpPSI3HEHNS OTHOCSTCS. ...
1. c¢onapu niexoB 3. ZIBIMOBBEIE TPYOBI
2. BEHTWISAIMOHHEIE TPYOBI 4. maxTel

Memoodwvl ouucmku RPOMbIUTIEHHBIX 6b10POCO8, CHIOYHBIX 800
u ymuaulayuu npomblulieHHblX 0mx00086
1. K cyxuMm nplieynaBUTENIsIM OTHOCSITCSL. ..

1. mBUTEOCATUTENBHBIE KAMEPhI 3. pykaBWUUHBIE QUIBTPEI
2. IUKIIOHBI 4. anMeKTpOGUIBTPHI

2. B pesynbrare 00beMHOM KOHJICHCAIIMH TTapPOB BEIIECTB TP OXJIKIICHUY ra3a,
MTPOITYCKaEMOT'0 Yepe3 TEXHOIOTUIECKHI anmapar oopa3yro(e)Tcs. . .

1. BO3rOHBI 3. nerydas 3011a

2. MexXaHHYecKas IbUTb 4. TIpOMBINIICHHAS caka
3. Bonee 3 heKTHBHEIMI MOKPBIMH IBUICYIIABUTEIISIMHA SIBISTIOTCS CKPYOOEPHL. . .

1. BeHTYypH 3. TeHTpoOeKHBIE

2. yoapHO-UHEPIHOHHBIE 4. Hacalo4HBIE

4. O6mast 3p(heKTUBHOCTH YIaBIMBAHMS TBEPABIX YACTHI] H a3PO30JIeH IEKTPODILTETPAMH

COCTaBJISIET MIPOIICHTOB.
1. 97 3. 65
2. 84 4. 58
5. O6mast 3h(heKTUBHOCTH YIIaBIMBAHUS TBEP/IBIX YACTHIL H a3P030JIeH IMKIIOHAMHU
COCTaBJISIET MIPOIICHTOB.
1. 84 3. 65
2. 97 4. 58
6. B xauecTBe aOCOPOCHTOB UCTIONB3Yye(F0)TC. ..
1. Bs3kue Macia 3. cunukarens
2. TIMHO3EM 4. TEOmUTHI
7. B xauecTBe aJIcCOPOCHTOB UCTIONB3YET(-IOT)CA. ..
1. ueonuTs 3. TOTJIOTHUTENBHAS KHUKOCTh
2. BSI3KHE Macia 4. mecok
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8. MexaHU4eCKUM METOIOM OYHUCTKHU CTOYHBIX BOJI ABJISCTCA. ..

1. uenTpudyrupoBanue 3. HeHTpamm3aIys
2. KOaryIsmus 4. OMOXMMHYECKOE OKHCICHHE
9. BapboTupoBanue, 030HUPOBAHUE W XJIIOPUPOBAHUE SBIISTIOTCS METO/IaMHU OYHCTKH
CTOYHBIX BOJI.
1. XUMHYECKUMU 3. OHOXUMHYECKHMHU
2. MeXaHWYECKUMH 4. TepMHUYECKUMU
10. Dxcrpakimus, copOIHs U 1e30I0PALUS SIBISIOTCS METO/IaMHU OYUCTKU CTOYHBIX
BOJI.
1. (QUBHKO-XMMUYIECKUMH 3. OHOXUMHYECKHMHU
2. MeXaHWYECKUMH 4. TepMHUYECKUMU
11. B a’poTeHKax 1 OKCUTEHKAX MTPOUCXOIUT OYHCTKA CTOYHBIX BOJ.
1. OumoxumuuecKas 3. MeXaHW4YecKas
2. ¢usuKO-XxUMHYECKast 4. TepmmdecKas
12. K akycTHYeCKHM METO/IaM 3aIllUTHI OT IITyMa OTHOCHTCH. ..
1. 3BYKOHM3OJSAIUS KOHCTPYKITHIA 3. BBIHECEHHUE IIYMHBIX
2. palOHMPOBAHWE KHJIBIX MIPEATPUSITHI
MacCHBOB 4. 3amnpenieHne 3BYKOBBIX
CUTHAJIOB
13. Ha pucynke nox mudpoii 4 n3obpaxeH(a)...
1 1. cOopHBIH T0TOK
2. OTBOJHOM TPYOOIPOBOL
3. woBas Tpyda
4. nonyrnorpyxeHHas J10cKa
1. cxopslif puiIbTp
2. TOPU3OHTAIBHBIN OTCTONHUK
3. CMOJOOTCTOHHHK
4. wuedreyaoBUTEND
1. 4
2.1
3. 2
4. 3

16. Ha pucynke nox mudpoii 8 nzodpaxkeHa(sl). ..
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i S

METaHTEHKA
a9POTEHKH

ITECKOIOBKa
OTCTOMHUKHU

1. TEeCKOIOBHBIE TUIOMAKI

2. WJIOBBIC IUIOMIAIKH

3. CeNbCKOXO3SHCTBEHHBIC MOJIS
4. TIONS OpOLICHHS

1. mons opomeHus

2. TIECKOIOBKH

3. WIIOBBIE IIONIA KK

4. OTCTOMHWKHU

1. MOKpO¥ OYHMCTKH ra3oB

2. IS OYMCTKH I'a30B METOIOM
¢unbTparym

3. 3NEKTPUYECKON OYMCTKH T'a30B
4. CyXoOil OYNCTKH T'a30B

1. ckpyOOepsr

2. 3NEKTPOGHUIBTPHI

3. pyKaBHBIE (QHIBTPHI

4. IUKIIOHBI

21. Ha pucynke n300paxXeH anmapar, IpUMEHSeMbIH IS
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« 3 1. xumudeckoi
I 2. TepMIYIEeCKOU
=H, 3. 3JEKTPUYECKOU
' 4. MeXaHWYECKOH
ﬁm
[ fas
=]
22. Ha pucyHke n300paskeH. ..
! il 1. ancopbep
5 2. abcopbep
3. ckpy006ep
4. IUKIIOH
1. TpPOTHMBOTOYHBIN HACAJIOUHBIH
2. TMOBBIIIEHHOTO JIABJICHUSI
3. ¢ mapoBoit HacaJIKou
4. neHTpoOeKHBIH

24. Ha pucyske moj mudpoii 2 mokaszas(o). ..

1. KOpOHMpYIOIUH 2IEKTPOR
2. WCTOYHUK ITOCTOSIHHOTO TOKa
3. OCaJHTEeNBHBIN IIEKTPON
3a3eMJICHUE

Ouenka cocmoaHua oKpycalouieli cpeosl

1. 3amaueit MOHUTOPHHTA COCTOSTHUSL OKPYKAIOIIECH CPEJIbI SBIISIETCA. . .
1. BBISBICHUE MPUIUH 3. mporHo3
2. OIeHKa 4. TpUHATHE PEIICHUN

2. HCJ'II)IO MOHUTOPHUHTA COCTOSITHUSA 0pr>1<a}01ueﬁ CpEAbI ABJIACTCA. ..
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1. mporuno3
2. BBISBIICHHE IPUINH

3. wHaOmoAeHNe
4. aunanus

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

1. u3mepenue
2. aHanm3

4. Ha nepsom srarre OBOC roroButcs. ..

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

3. ommcaHue
4. MojenupoBaHue

3. TPOTOKOI 0OCYXICHUS
BO3/ICHCTBHSI HA OKPYXKAIOIIYIO

OKPYKAIOIIYIO CPEy cpeny
4. 3asBieHHEe 00 SKOHOMHIECKHX
TIOCIIE/ICTBUSX
5. Pa3paboTka KOHLIETIMH HAMEYAaeMOil ACSTEIBHOCTH MPOBOIUTCS Ha srarre OBOC.
1. mepBoM 3. Tperbem
2. BTOpPOM 4. dYerBepTOM
6. O0mIecTBeHHBIE (ITYOIMYHEIE) CITYIIaHbS H O0CYKICHUS TPOBOJSATCS Ha JTarne
OBOC.
1. Tperbem 3. BTOpOM
2. TmepBOM 4. dYerBepTOM

7. HOH OKOJIOTUMYCCKMM MOHHUTOPUHI'OM IIOHUMACTCS CHUCTEMA, I[IO3BOJIAIOIIAsA BbIIBUTH

M3MEHEHHE OKPYXKAIOMIeH cpe/ibl IIPU IOMOIIH. . .

1. wnaGmomeHus
2. OIEHKU KauyecTBa
3. TPOTHO3MPOBAHHMS

4. craHmapTu3ayu
5. HOPMHPOBaHUS
6. ceprudpuKamu

8. Ilo crenenu oxpara 6H0c¢)ep1)1 BBIJACJISIIOT TAKUE BUAbI MOHUTOPUHTA, KaK...

1. noOKaIbHBIA
2. rio0anbHEII
3. perHOHABHBII

9. PervoHaIbHbI MOHUTOPHHT OXBATHIBAET. ..
1. ompexeneHHyt reorpadguueckyro 30Hy

2. KpYNHBIH paiioH
3. TeppuUTOpHAIEHO-
TIPON3BOACTBEHHBIH KOMILIEKC

10. JIokanbHBI MOHUTOPHHT OXBATHIBAET. . .

1. NpOMBINICHHBIN LIEHTP
2. OTHeNbHOE MpEeATpusITHE

3. ompenereHHbBII HACETICHHBIN

ITyHKT

4. abuoTuyecKuit
5. doHOBBIH
6. OHMOJIOTHYECKHIA

4. onpenencHHBINA HaCeJICHHBIH
ITYHKT

5. OTJeNbHOE NMpeanpusTHe

6. TPOMBIIUICHHBIN IEHTP

4. TeppuUTOpHAIEHO-
MPOM3BOJICTBEHHBIN KOMILIEKC
5. KpymHbIA pailoH

6. ompeneNeHHYI0
reorpa4yecKyro 300y

11. TIpy MOHUTOPHUHIE OKPYXAIOLIEH Cpebl HCIOIB3YIOTC. ..

1. XWMHYECKHE mapaMeTpsl
2. OHOJIOrMYECKHE ITOKa3aTeIn
3. ¢wusHyeckue napameTps!

4. 53CTETHYECKHE KayecTBa
5. YKOHOMHYECKHE ITOKA3aTEIN
6. TEXHHYECKHE MOKA3aTEIN



12. O6bekTaMu rI100aTBbHOT0 MOHHTOPHHTA SBIISIFOTCSL. . .

1. 030HOBBIH 2KpaH

2. armocdepa

3. pacTUTENbHBII HOKPOB

4, MPOMBIIIIJICHHBIC CTOKH
5. NOBEPXHOCTHBIC BOJIbI

6. PaArOaKTHUBHBIC U3TYUCHUA

13. O0bekTamMu CaHUTAPHO-TUTUCHUYCCKOI'O MOHHUTOPHHI'A ABJISIIOTCAL. . .

1. PaaArOaKTHUBHBIC U3TYUCHUA

2. NOBEPXHOCTHBIC BOJIbI

3. MPOMBIIIIJICHHBIC CTOKH

4. pacTHTENbHBIN TOKPOB

5. armocdepa
6. 030HOBBIH PKpaH

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

Kakx...

1. IBYOKHCH cepbl
2. TBUIb
3. Oens(a)mmpen

4. HedTenpomyKTHI
5. TeCTHIUABI

6. mmym

15. Tlpu BBIOOpPE TPHOPHUTETHBIX HANPABICHHH MOHHTOPHHTA JUIS 3aTrPs3HSIONINX BEIIECTB
YUUTBIBAIOTCA. . .

1. BO3MOXXHOCTb MU3MEPCHHI

2. pasmep BO3JICHCTBHS Ha
YeJI0BEKa U SKOCHCTEMBI

3. BO3MOXHOCTh KOHIICHTPAllUH M
TpaHchopmarm

4. BO3MOKHOCTE
HCIIOB30BaHUS

5. BIHSIHUE Ha
HCYE3AIOIINEe BUIBI
6. HEOOXOIUMOCTh
CBOMCTB BEIIECTBA

BTOPUYHOI'O

peakue  wu

U3YyUCHUA

16. HpI/I MOHUTOPHUHTC CHEXKHOI'O IMOKpPOBA YYHUTBIBAIOTCSA TAaKHUC 3arps3HAIONINEC BCIICCTBA,
Kak...

1. cBuHeIl

2. pTyThH
3. Oens(a)mpeH

4. okcun yriepona

17. HpI/I MOHUTOPUHTC IMOYB YYUTBIBAIOTCA TAKHE 3arpsA3HAIONINE BEIIECTBA, KaK...

1. cBuHeIl
2. pryThH
3. KagMmui

5. 030H
6. asor
4. nOBLIb
5. 030H
6. ¢dpeon

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

1. TOI3eMHBIX BOJ
2. JecoB
3. JMKHMX YKMBOTHBIX

4. TpaHCIOPTHBIX ceTel
5. arposKocucreM
6. HOOCheps

Monumopunz ammocghepol, 600HBIX 00BEKMOB U NOYEDL

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

1. akomoruzanus TEXHUYECKHUX
MPOLIECCOB
2. YCTpPOHCTBO CaHHTAPHO-

3aIUTHBIX 30H
3. oumcTKa BEIOPOCOB OT BPEIHBIX
npuMmecen
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4. VHTPOIYKLHS HOBBIX BHJIOB

5. 000opoHHOE BOJTOCHAOKECHHE

6. Ownomormdeckasl pPeKyJIbTHUBALIUST
3eMelb



2. K MepaM 110 0XpaHe BOIHEIX PeCYpCOB OTHOCSIT. ..

1. co3maHHe BOOOOXPaHHBIX 30H

2. TpUMEHEeHHe 000pOTHOH
CHCTEMBI BOIOCHA0KEHUS

3. arponecoMenuopaTHBHbIC
MEPOTPHUSITHS

4. WCIIONB30BaHHE TMECTHIUIOB U
yoOpeHuit

5. co3maHMe YCIOBMIl s CMbIBa
TI0YB B BOZY

6. pacmamky 3eMenb Ha
TIpUOpPEXKHOH 1mooce

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

1. meime- w ra3oyiiaBJIMBarOnue

4. OYHUCTHBIC COOPYKCHUA

cpezncTea KaHaJIu3aluu
2. albTepHATHBHBIE HWCTOYHUKHU 5. mporecchl IBTPOdUKAIHN
SHEPrUH 6. cucTeMbl 000pOTHOTO
3. 3escHbIC HacCakJICHUS " BOJIOCHA0KEHHS
JIECOTTaPKOBBIE MaCCHBEI
4. CucreMa MepOoNpHsTHI IT0 OXpaHe MOYB 3aKITI0YACTCS B. ..
1. 3ammTe OT SPO3UU U 3aCONECHUS 4. WCHOJB30BAHUH
2. CHUKEHUH MIPUMEHEHUSI aJIbTEPHATHBHBIX HCTOYHHKOB
TTECTHUINIOB SHEPrUH
3. orpaHUYCHUH 3aXOPOHEHHUS 5. CHIDKEHHHU BHIOPOCOB ()PEOHOB U
TOKCHYHEIX OTXOJIOB JINOKCUHOB
6. yCTaHOBKE Ta30yJaBIIMBAIOIINX
CpencTB

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

1. cmocoGHOCTH BBIACTIATH 4. 71ecoxo3siCTBEHHOH IEHHOCTH
KHCIIOPO[T 5. TOIUTMBHOM HCIIOJB30BAHHU
2. OIYMO3AIIUTHBIX CBOMCTBAX 6. crocoOHOCTH TIOTJIOMATh
3. mpuTeoCcaXIaroIei (b peoHs!
CIIOCOOHOCTH

6. OxpaHa 3eMelb 3aKIF0YaeTCs B POBEICHUH TAKHX MTOYBO3ALINTHBIX MEPOIPUSATHH, KaK. ..
1. ¢uromenmopanms 4. obopoTHOEe BoJOCHAOKEHHE
2. TOYBO3AIIUTHAS obpaboTka 5. 3axopoHeHHe OBITOBBIX OTXO/IOB
OYB 6. OMOMHIMKAIUS

3. cHerosajnepkaHue

7. HpOTI/IBO3p03I/IOHHaSI POJIb JICCHBIX HaCaXJCHUH B OXpaHeC 3€MEJIb 3aKITI0YacTCA B...

1. 3ajgepiKKe OcaJKoB 4. BBLIENCHHU KUCIOPOJA
2. YKpEeIUICHWH TT04YB 5. TOIVIOLIEHUU YIJIEKHUCIIOro ra3a
3. CHWXEHUH CKOPOCTH BeTpa 6. ycwieHHH TIOBEpXHOCTHOTO
CTOKa

8. ['mapoTexHnUeckne MEpOIPHATHH 110 3aIIUTE ITOYB CBOASATCS K. ..
1. 3achInKe IPOMOWH 4. OpOLICHHIO 3eMelb
2. TeppacUpOBAHHIO CKIIOHOB 5. 3aXOpOHEHHMIO OBITOBBIX OTXOIOB
3. BBIPaBHHBAHHMIO OBParoB 6. CHIDKEHHIO BBEIOPOCOB

YIIJICKHUCIIOro rasa

9. Ucnonb30Banue AJIBTEPHATHUBHOI'O 3€EMJICZICITUSA B LICJIAX OXPAaHbI IIOYB CBOAUTCA K. . .
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1. OTKa3y OT NeCTUUI0B 4. WCIOJB30BAHHIO MUHEPAJTbHBIX

2. cobmroneHuo ceBooOopoToB yoOpeHuit
3. NIpUMEHEHHIO HaBo3a u 5. BBIBO3Y PACTHTENBHBIX OCTATKOB
KOMIIOCTa 6. oTKa3y oT O00OBBIX KYIBTYp
10. PexynbTHBaIINS HAPYIICHHBIX 3EMEITb MPOBOIUTCS C LIEBIO MX HCIOIB30BAHUS JUTL. . .
1. 3emuenenus 4. nOOBIYM TIONE3HBIX MCKOITAeMbIX
2. Cco3JaHMs JIECHBIX MaCCHBOB 5. 3axXOpOHEHHsI OTXOIIOB
3. CTPOHMTENBCTBA KUIIbSI 6. opomeHus
11. OxpaHa 3eMeNbHBIX PECYPCOB 3aKIIFOYACTCS 3AIUTE MOYB OT. ..
1. 2posun 4. peKynbTHBAIIN
2. 3a0omauMBaHU 5. MyIbUMPOBAHHUS
3. 3aconeHust 6. cykmeccuu

12. OCHOBHBIE CITOCOOBI 3alIUThI MMOYBLI OT ACTpafalvu Ipu Z[OGBI‘IG TIOJIE3HBIX HCKOITA€MBbIX
CBOATCA K. ..

1. CHATHIO TIOYBHI C HApPYIIAEMBIX 4. 3achIlKe MIPOBAJIOB u
3eMellb IIpoceaHuil

2. TIpemOXpaHEHHIO OT ITONaJaHuUs 5. KOMILIEKCHOMY HCIIOJIb30BaHUIO
(PUTOTOKCHIHBIX TTOPOTT JT0OBIBAEMOTO CHIPBSI

3. oxpane or TONaIaHus 6. COXpaHEHHIO MOYBEHHOTO CIOS
HEOUHIICHHBIX BOJ TIPY CO3J[AHUH PYJTHHKOB

13. K aibTepHaTHBHBIM MCTOYHHUKAM JHEPTUH, OKa3bIBAIOIINM MHHHMAJILHOE BO3JEUCTBHE Ha
OKPYXKAIOIIYIO CPEIY, OTHOCST. ...

1. conHeuyHylo pajuanuio 4. KaMCHHBIH YTroih
2. DBHEPTHIO MPUIMBOB U OTJIMBOB 5. TpUpOAHBIii ra3
3. D3Hepruio BeTpa 6. TPaBUTALMOHHYIO YHEPTHIO

14. T'mobanmpHas cucreMa MOHHTOPHHTA OKpY)Karomlel cpelsl NPOBOIUT HaONIOAEHHS 3a
COCTOSIHHEM. ..

1. Tmom3eMHBIX BOJ 4. TpaHCHOPTHBIX ceTei
2. necoB 5. arposKoCHCTEM
3. MKHUX XKMBOTHBIX 6. HOoc(heps!
15. CocTosiHME IPUPOIHBIX PECYPCOB OLIEHHBAET MOHUTOPHUHT ...
1. armocdepHOro Bo3myxa 4. arposkocucrem
2. JEeCHBIX PecypcoB 5. ypOaHU3MPOBAHHBIX TEPPHTOPHH
3. MKHUX pacTeHUiH 6. IIPOMBINUICHHBIX NPEANPUATHH

Oxonozuuecxkoe Hopmupoeanue

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

3. Kiracc omacHoctu y 6eH3(a)mupena -. ..
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1. mnepsblil 3. Tpernit
2. BTOpOH 4. 4YeTBepTHIA

4. Ko BTOpOMY KJTacCcy ONMacHOCTH OTHOCSITCS, TAKHE COIEPIKAIINECs] B BO3yXe, BEIIECTBA
Kak...
1. ©GeH301 1 cCepOBOIOPON 3. BHHWIAIETAT U KalpojaKTaMm
2. caka ¥ TOIyol 4. armeToH ¥ aMMHaK

5. CoriacHO CaHUTapHO-THTHEHHIECKHH KIIacCH(UKAINN K TIEPBOMY KIacCy OTHOCSTCS
MIPON3BOZICTBA. ...

1. ammmaxa 3. Ouryma
2. MOYEBUHBI 4. momuctupona
6. TTpOM3BO/ICTBA HCKYCCTBEHHON KOXH OTHOCATCS K (KO) KJIacCy MpeapHATHiA.
1. BTOpOMY 3. TperemMy
2. TmepBoMy 4. dYerBeproMy
7. OTX0/IBI, CONEpIKAIINE COETNHEHHS CYPHMBI, SBIISIFOTCA. ..
1. upe3BBIYAHHO OMACHBIMU 3. yMepeHHO-OIaCHBIMU
2. BBICOKOOMACHBIMH 4. ManoonacHBIMH

8. OTx0sBI, COMEPIKAIINE OKCHIIBI CBUHLIA, SIBJISIOTCA. ..
1. yMepeHHO-OMaCHBIMU 3. BBLICOKOOIACHLIMHU
2. Ype3BBIYANHO OMMACHBIMHU 4. MajoonacHbIMH

9. [MJIK mo opranonentudeckomy JIIIB B Bosie BOMHBIX 0OBEKTOB XO3SICTBEHHO-TIUTHEBOTO H
KYJIbTYpPHO-OBITOBOTO HA3HAYCHUS YCTAHOBIICHA JUIA. ..

1. xenesa 3. MeraHONa

2. HHKENS 4. xpoma

10. ITAK mo peiboxo3siictBenHomy JIIIB B Bojie BOAHBIX OOBEKTOB, HCIOMB3YEMBIX JIJISI
PHIOOXO3SICTBEHHBIX IeNIel YCTaHOBJIeHa JIIA. . .

1. HedTepPOIYKTOB 3. [uHKa

2. ¢opmanpreruna 4. HHTPHUTOB

11. CanutapHO-0aKTEPHUOIOTMIECKHUE CBOMCTBA MOYBHI XapaKTEPH3YIOT TaKHe IOKa3aTelIH,
KaK...

1. xkomu-TUTp 4. a30T aMMOHUITHBIH
2. MaTOTeHHBIE MHUKPOOPTaHU3MBI 5. KaHIEPOTreHHbIC BEIIECTBA
3. TepMOQWIbHEIE OaKTepUU 6. TECTHIUIBI

12. CaHI/ITapHO-XI/IMI/I‘ICCKI/IC CBOWMCTBA ITOYBBI XapakKTCPU3yrOT TaKHE IMOKa3aTCJIn, KakK...

1. mecTuIuIs! 4. KOIMH-THUTP
2. KaHIIEPOreHHbIE BEIIECTBA 5. TmaroreHHble MHKPOOPTaHU3MBI
3. a30T aMMOHUWHHBII 6. TepModmIbHEIE OaKTEpUH
13. CannTapHOE COCTOSHHE TOYBBI XapaKTEPU3YIOT TAKHE MapaMeTpEl, Kax...
1. HanMyue KUIIEYHOM MajJouKu 4. 030H
2. CcaHWTapHOE YHUCIIO 5. okcup yriepona
3. THUTp aHAdPOOHKIX OAKTEPHIt 6. dopmanbaerun

14. CanurapHoe cocTosiHue aTMOC(EphI OLICHUBAIOT TAKUMH NapaMeTPaMHu, Kak KOJIHYECTBO. ..
1. okcmpa yriaepona 3. o30Ha
2. ¢dopmanpaernma
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4. KUIIEYHOH MaI0YKH 6. TeILMHUHTOB
5. CHHTETHYECKH MOBEPXHOCTHO-
aKTUBHEIX BEIIECTB
15. CaHUTapHO-THTUCHUYECCKIMU HOPMATHBAMH KadeCTBa MPUPOTHOM CpPeJIbl CUUTALOT. ..

1. ITIK 4. CIIAB
2. Iy 5. CMC
3. OIK 6. HTII
16. K sxonornaecknM HOpMaTUBaM KadecTBa IIPUPOTHON CPeJIbl OTHOCHT. ...
1. TpamocTpoHTenBHBIE ITPaBHIIA 4. TIpUPOIHO-PECYPCHBII MOTEHIHAIT
2. DJKoIorHMdeckue TpeOoBaHMS K 5. ympaBieHue
TIPOIYKIMN TIPUPOIONOIH30BAHUEM
3. HOpMAaTHUBEI CaHUTApHO- 6. CaHUTapHO-THTHEHHYECKUH
3aIUTHBIX 30H MOHHUTOPHHT

17. HpCHCHBHO-ﬂOHyCTI/IMBIC KOHICHTpaun YCTaHaBJINBAIOTCsL JUIsL TaKHUX BHUJI0B
AHTPONOTr€HHBIX SanHSHeHHfI, Kak...

1. denon 4. mym
2. OAT 5. BuOparyst
3. Oen3(a)nupeH 6. panuanms

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

1. pagmamms 4. ¢peon
2. BuOpamust 5. 030H
3. mym 6. Oen3(a)mupeH

19. J1y1s1 3KOJIOrMYECKOM CTaHIapTU3AIMN XapaKTePHBI TAKUE BHIBI ICATEIBHOCTH, KaK. ..
1. paspabotka u BHEJIpEHHUE 4. MOHHTOPHHT COCTOSTHUS
00s13aTeNBHBIX TEXHUYECKHX OKpYyKaromieil cpepl
TpeOOBaHUI 1 HOPM 5. NpOrHO3UPOBaHKE YPOBHS
2. periiaMeHTHPOBaHHUE TEXHOTCHHBIX  BO3JCHCTBHI  Ha
NEATEIBHOCTH MO OTHOMICHHIO K TPUPOILY
OKpYXKaroIIeH cpesie 6. wuHPOPMAIMOHHOE O00ECIICUCHHE
3. HaydHOE o0ocHOBaHHE 9KOJIOTYECKOH SKCTIEPTHU3bI
HOPMAaTHBOB BO3ZICiicTBUS  Ha
npupony

Texnozennvte cucmemul U IK0J102UYECKUIL PUCK

1. COBOKYIHOCTh TEXHHYECKUX KOMIIOHEHTOB, OOBEKTOB, CHCTEM, KOMIUICKCOB, CO3/IaHHBIX
YEJIOBEKOM JUISl Y/IOBJIETBOPEHHS CBOMX MATEPHABHBIX M JIYXOBHBIX IMOTPEOHOCTEH, s
obecreyeH s JKU3HECATEIBHOCTH U 0e30MaCHOCTH, Ha3bIBACTCHL. ..

1. TexHoctepa 3. arporeHo3

2. owuochepa 4. ypOoreHo3

2. CroxHas, HCKYCCTBEHHO CO3/JaHHAas 4YEJIOBEKOM B pe3yibTare MPOU3BOACTBEHHON
JIEATEIBHOCTH CHUCTEeMa, KOTOpasi HaXOAUTCS B KOHTaKTE C OKPYXKAIOIIEeH MPUPOTHON Cpeoi,
Ha3bIBaeTCs. . .

1. TexHOreHHOH 3. 300reHHOI

2. TaseoreHHOU 4. ¢urorennoi
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3. UpesBbryaiiHas cuTyalys, B pe3yibTare KOTOpod mocrpanano He Gonee 10 gemoek, Jmbo
HapyIIeHBI yCIIOBUS XKU3HeAeITeNbHOCTH He Ooee 100 denoBek, MO0 MaTepHaNbHBIN ymepo
cocraBun He Oonee 1 Teic. MPOT Ha neHp Bo3HuKHOBeHHs UC W 30Ha ee He BBIXOIWT 3a
TIpe/IeNBl TEPPUTOPUH O0BEKTa IIPOU3BOICTBEHHOTO HA3HAUCHHS, Ha3hIBACTCH ...

1. JnoxambHOU 3. permoHaJEHON

2. TpaHCTPaHUIHOMI 4. denepanpHOA

4. UpesBelyaiiHasi CHTYyaIlls, IOpaKarome (HaKTOpbl KOTOPOH BEIXOAAT 3a IPEIeibl
Poccniickoit @eneparyn, 1160 Upe3BbIYaifHasi CUTYaAIHs, KOTOpasi IPOM30ILIA 32 PYOeKOM H
3aTparuBaer Teppuroputo Poccuiickoit @enepaiyiu, Ha3bIBAETCH. ..

1. TpaHCrpaHUYHOH 3. ¢enepansHOH
2. PperuoHaIbHOU 4. JOKaTBHOM

5. ABapuu Ha MarucTpaIbHEIX TPYOOIIPOBOJAX OTHOCAT K TPYIIIE aBapuil.
1. TpaHCIIOPTHBIX 3. THIPOTUHAMUYECKHX
2.  paauoaKTHUBHBIX 4.  reo(pU3UIECKUX

6. [IpuMepoM ruIpOAMHAMUIECKUX aBapHid SBISIOTCS. . .
1. TPOpPHIBBI TUIOTHH 3. yparaHbl U CMEpYH
2. pagroaKTHUBHBIC 3arPSI3HECHUS 4. TpONUYECKHI JINBEHb

7. BeposSTHOCTh HACTYIUICHHS COOBITHS, HWMEIOIIEr0 HEONArompUsATHBIC TTOCIEICTBUS IS
OKpYXKAaOIIEeH Cpelbl W 370pOBbS HACEJCHHUS, KOTOPOE CO37aeT Yrpo3y BO3HHUKHOBCHHS
YpEe3BhIYAHBIX CUTYAINI MPUPOIHOTO WM TEXHOTCHHOTO XapakTepa — 3T0. ..

1. 3KOJOTHYECKUI PUCK 3. TpPOTHJIOBBIN SKBUBAJICHT

2. SKOHOMHYECKHUH ymepo 4. ©e3pa3MepHBIN UMITYIIBC

8. DKoHOMHYECKas OICHKa HEOOXOAMMOW IS BO3MEIICHUS (DH3UYECKUM H FOPHIMYECKAM
JUIaM TI0 JIOKa3aHHBIM (pakTaM NPHYMHEHHOTO Bpela OKpYXKAIoMeH cpene, 3I0pOBBIO
(PU3UIECKUX JTUI] ¥ IMYIIECTBY (PU3UUECKHUX M FOPUIMICCKUX JIHII, HA3bIBACTCA. . .

1. 3KOIOTrHYecKNM yriepooM 3. IOpUANYECKUM

2. DJKOJIOTUYECKUM PUCKOM MIPaBOHAPYIICHUEM

4. DKOJIOTUYECKUM CTPaXOBaHHEM

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

1. wnpeHTHOUKALNS OMAacCHOCTEH 3. WMITYJIBC BOJHBI JABJICHHUS
aBapun 4. wHpOpManust 00 OKpYKaroImeM
2. TPOTWIIOBBIN SKBUBAIEHT B3PHIBA TIPOCTPAHCTBE

10. IIporecc mpoenenns anamusa pucka HE BKIIFOYAET cnemyronire OCHOBHEIEC JTAITBL. . .
1. mTaHMpOBaHME M OPTaHU3ALIIO 3. OIEHKY HOPAXKAIOIIETO
pabor BO3IeticTBHS B3phIBa TBC
2. WAEHTH(UKALMIO OITACHOCTEH 4. pa3paboTKy peKOMeHIanuii o

YMEHBIIICHUIO pHUCKa

11. CocrosiHUE 3aIUIIIEHHOCTH MPUPOIHON CPEIbl U JKM3HEHHO BAYKHBIX MHTEPECOB YEJIOBEKA OT
BO3MOXKHOTO HETaTHMBHOT'O BO3JICUCTBUS XO3SIICTBEHHOM W HMHOM JIESTELHOCTH, Ype3BhIYaHHBIX
CUTYallMii MPUPOHOrO M TEXHOTEHHOT0 XapaKTepa, UX MOCIEACTBUIA HAa3bIBACTCsI HKOIOTMYECKOM. . .
1. 0e30MacHOCTHIO 3. cepruduxarmeit
2. WH()OPMHPOBAHHOCTHIO 4. oSKCIepTI3OH
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