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IMPEAUCJIOBHUE

Crtparerus ycTolMunBOro pa3Butusa Poccuu mpeamnosnaraet miIaHOMEPHBIN,
CTAOMJIBHBIA SKOHOMHUYECKHMH POCT CTpaHbl C Y4YE€TOM PpPallMOHAILHOIO
WCIOJB30BAHUSI MPUPOJHBIX PECYpPCOB U COXPAHEHUS OJIArOMPHUATHOU
OKpY>Kalollen cpeibl JIsl HACTOAIIETO U Oy IyIIUX MOKOJEHUM JIF0ACH.

['maBHOW 3ajavert AUCHUIUIMHBI «lIpOMBINIIIEHHAS SKOJOTHUS SBIISIETCS
dbopMUpOBaHKE SKOJOTHYECKOTO MHPOBO33PEHUS OYIYIIUX CICIUATUCTOB,
KOTOpPO€ TMO3BOJUT UM TMNpOo(EecCHOHATBLHO AaHAJW3UPOBaTh W OIEHUBATH
COOCTBEHHYIO ITPOU3BOJICTBEHHYIO JAESATEIBHOCTh B OTHOIIEHUHU K OKPY>KaroIeu
MIPUPOJTHOM Cpe/ie U IPUHUMATH AKOJIOTUYECKU 0OOOCHOBAHHBIC PEIICHUS.

N3ydyeHnne  AUCHUIUIMHBI  JOJDKHO  CIIOCOOCTBOBATh  OBJIAJICHUIO
CTyJICHTAaMH KOMIUJIEKCOM 3HAHUM, CBS3aHHBIX C OMochepoi, 3KOCHCTEMOI,
TexHoc(pepoil, HIKOHOMHKOW  MPUPOJOIOJIH30BAHUS,  KOMIUIEKCHBIM |
pallMOHAJIBHBIM ~ MCIIOJIb30BAHUEM  NPUPOAHBIX  PECYPCOB. [IpeameTt
MIPOMBINIICHHAsI HKOJIOTUSl M3Y4aeTcsl Ha CTaplinX Kypcax U Oa3upyercs Ha
3HAHUSAX APYTUX SKOJOTUYECKUX JUCIUILIVH.

B y4eOHOM II0COOHH paccMaTpUBaKOTCS 3aKOHOMEPHOCTH
(GYHKITMOHUPOBAHKUS  TEXHOTEHHBIX CHCTEM, DJKOJOTHYECKHE IPOOJIeMBI
TpaHCIIOPTa W OTHEJBHBIX  OTPACIEHd  IMPOMBINUIEHHOCTH,  BOIPOCHI
MPOTUBOAECHUCTBHUS yTPO3aM MNPUPOJHOTO M TEXHOTEHHOTO XapakTepa, BOIPOCHI
WHXXEHEPHOM 3alllUThl cpelbl oOuTaHus. Marepuan y4eOHOTO mnocoOus
M3JI0KEH HA OCHOBE JIEMCTBYIOIIMX 3aKOHOJATEIIbHBIX W HOPMATHMBHBIX
JOKYMEHTOB 10 OXpaHE€ OKPYXawIlen Ccpeapl W palrOHAIbHOMY

IMPpUPOIOITIOJIB30BAHUIO.



I'TABA 1.
IPEJMET U 3AJAYH ITPOMBIIIJIEHHOM SKOJIOT UA

Hanbonee maccupoBaHHBIN BpeJl OKPYKaloIlIeW MPUPOTHON Cpele HaHOCST
MPOMBIIICHHBIE TPEANPHUATUS, DHEPreTUKAa W aBTOMOOWIBHBIM TPaHCIIOPT,
KOTOpBIE SIBJSIFOTCSL HEOTHEMJIEMBIMH KOMIIOHEHTAMH yYpOaHU3UPOBAHHBIX
TEPPUTOPHUIA.

NHTEHCUBHOE pa3BUTHUE XO3AUCTBEHHOM JEATEIBLHOCTH JIIOACU, JErpaaanus
€CTEeCTBEHHBIX OSKOCHCTEM, aBapuM U KaracTpoPrl HA MPOMBIIIJIEHHBIX
00BbEeKTax TpeOyeT HOBOTO IMOJX0Ja K OpPTraHu3aluu U (QYHKIIMOHHPOBAHUIO
MNPEANPUATHIT U SKOHOMUYECKOM CUCTEMBI B IIEJIOM; HAJJIekKalUid BKJIAJ B
dbopMUpOBaHMM W  pealM3allMd  TAaKOrO0  MOAXOJa  JIOJDKHA  BHECTH
MPOMBIIICHHAs! SKOJIOT UL

[TonsiTHe «npombiuLieHHas 2Koa02usy NMOSABUIOCH B Havyane 80-x rogoB XX
BEKA U K HACTOSIIEMY BPEMEHHU CYIIECTBYET HECKOJIBKO OMPEACICHUIN TaHHOTO
tepmuHa. H.®. Peiimepc (1990) nmaer cuenyroimiee  ONpenesieHUE:
«lIpombiuinennasn sxkonoeus» - TACHUIUIMHA, PACCMATPUBAIOINIAsl BO3/CHCTBHE
MPOMBIIIUIEHHOCTH - OT OTJEIbHBIX MPEANPUITHH 10 TexXHocdepsl - Ha
Opupoay, W HAoOOpOT, - BIMSHHUE YCJIOBUW TIPUPOJHOM cCpeabl Ha
(GYHKITMOHUPOBAHKUE TMPEANPUITUNH M UX KOMIUIEKCOB. DTO K€ OINpEeIICHHE
ucnois3oBano B.I'. Kaneiruueim (2000) u B.B. JlenucossiM (2007).

B pab6ore P.A. Crenenr m C.M. Pemsax (2000) mox npomwviuirenuot
9KoJI02Uell TIOHUMAETCsl HaykKa 00 HKOJIOrO-3KOHOMHUYECKMX cucrtemax. A.A.
YenmnokoB u JI.®O. FOmenko (2001) Takke CUMATAIOT, 4YTO COBpPEMEHHAas
NPOMBIUTECHHAS IKOJI02US - OTO CAMOCTOSITeNIbHAA HAayKa, U3y4daroliasi BIUSHUEC
IPOMBIIJICHHOW AeATEeILHOCTH Ha Ouocdepy, a Takke OINpenessionias myTH
JIOCTATOYHO O€300JIE3HEHHOTO ISl 4YEJIOBEUECKOW LMBUJIM3AIMU [epexoja

TexHochepsl B Hoochepy.
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B.B. Cuakun (2000) cuutaet, 4TO npomuluiieHHAs IKOA02Us - 3TO HAYYHOE
HalpaBJICHUE, MPEIMETOM HU3YUYEHHUS KOTOPOTO SIBISIETCS HEMOCPEICTBEHHOE
OTPUIIATEIBHOE AHTPOIIOTEHHOE BO3AEHCTBUE XO3AMCTBEHHOM JEATEILHOCTH Ha
OKPYKaIOIIYIO CPENy.

BoNbIIMHCTBO CHENUANIMCTOB CYMTAIOT, YTO HAMOOJIee TMOJHO COJEp KaHue
TUCHUIUIMHBL oTpakeHo B.A. 3aiinieBeiM (1999), koTopeiii cumTan, 4dTO
NPOMBIULIEHHAs  9KOJIo2us  paccMaTpuBaeT (M3y4yaeT) B3auMOCBSI3b (U
B3aMMO3aBHUCUMOCTh) MaTEpHAIbHOTO, B TMEPBYIO OYEPENb MPOMBIILICHHOTO,
MIPOU3BOJICTBA, YEJIOBEKA U JIPYTUX KUBBIX OPraHU3MOB M CPENIbl UX OOUTAHUA,
TO €CTh MPEIMETOM H3YUYCHHS MPOMBIIIIEHHON 3KOJOTUH SIBIISIFOTCSI HKOJIOTO-
AKOHOMUYECKHE CUCTEMBI.

Ha pucynke 1 nokazaHna B3auMOCBS3b OTJEIbHBIX OTPACIICH SKOJIOTUH U

MECTO HpOMBIH.IJ'ICHHOfI 9KOJIOTH B pAAY 9KOJOTHYCCKHUX HAYK.
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Pucynok 1 - MecTo NMpOMBIIIIEHHON 3KOJIOTUH B PSAIY DKOJOTHYECKHUX
HAYyK

OI[HOfI N3 TJaBHBIX 3aJdad HpOMBIIHJ'ICHHOfI SKOJIOTUHN  ABJISACTCSA



HaxO0XJACHUE IyTEH Ul PAHOHAIBHOTO MCIIOJIb30BAaHUSI IIPUPOIHBIX PECYPCOB,
IIPEAOTBPALLCHAS] UX WCUYEpIIaHMs, JAerpajaliy W 3arpsA3HEHUs] OKPY Karolleu
cpeapl, a B KOHEYHOM HUTOr€ - COBMEIICHHUE TEXHOTEHHOTO H
OMOTre0OXMMHUYECKOTO KPYTrOBOPOTOB BEIIECTB.

[IpoMblniieHHAss 3KOJIOTUA - (DYHKIMOHAJIbHAS JUCHUMIUIMHA, TaK Kak
Hapsly C YCTAaHOBJEHHUEM CTPYKTYpbl M 3aKOHOB Pa3BUTHS DKOJOTO-
DKOHOMMYECKHX CUCTEM, MPEIMETOM HCCIIETOBAHUS POMBIIIJIEHHONW 3KOJIOTHH
ABJISIETCS YCTAHOBJICHHE JUHAMUYECKHX CBSI3€d BHYTPU HHUX, TO €CTh
(YyHKIMOHUPOBAHKE MTOAOOHON CUCTEMBI KaK €IMHOTO I1IeJIOTO.

MeTononorndyeckon  OCHOBOM  IPOMBIIIICHHOW  JKOJIOTUM  CITY KUT
CUCTEMHBI TMOAXOJ C YYE€TOM BCEro MHOroo0Opa3us 3SKOHOMUYECKHX,
OMOJIOTUYECKUX, COIMATBHBIX, TEXHOJOTUYECKUX U JIPYTHMX CBS3€H, HX
Pa3HO00pa3usi U COMOIUYMHEHHUS.

TexHoyOrH B 4E€IOBEUECKOM OOIIECTBE CYIIIECTBYET, MO KpalHEW mepe,
CTOJIBKO K€, CKOJBKO M PAa3HBIX BHJIOB CO3[aHHBIX YEJIOBEKOM IPOIYKTOB (a
MHOTHE TMPOJYKTHl MMEIOT U MO MHOXECTBY Pa3HBIX TEXHOJOTHI), BCE ATO
MHOI000pa3ue TEXHOJIOTMII MOKHO MOAPA3ACIUTh HA TPU OCHOBHBIX KJjacca:
(bU3HKO-MEXaHUYECKHE, XUMUYECKHE U OMOTEXHOJIOTUYECKHE.

B ¢@uzuxo-mexanuueckux mexnonoeusx MCXOoAHBINM Martepuasl (ChIpbe) B
npoliecce MOJIydeHUsl MPOAYKTa MEHSET OopMy WM arperaTHoe€ COCTOSIHUE, HO
HE U3MEHSET CBOEro XHWMHMUYECKOrO COCTaBa (HAmpUMeEp, TEXHOJIOTHUS
nepepabOTKH APEBECUHBI JIs POU3BOICTBA AEPEBIHHON MeOenn). B nmponecce
NOJIYYEHHS] TPOAYKTA B XUMUYECKUX MEXHON02UAX ChIPbE IPETEPIEBACT
U3MEHEHHUS XHMHUYECKOTO cOoCTaBa (Hampumep, MOJydeHUE MOJUITUIICHA W3
OPUPOIHOTO Ta3a).

buomexnonocuueckue  npoyeccol  3aHUMAOT  0cO0OE  MECTO B
IIPUPOJOOXPAHHBIX TEXHOJIOTUSAX, ITOCKOJBKY B OCHOBE CBOEM SBIIIOTCS

OKOJOTHUYCCKU YHUCTBIMHU IIPOU3BOACTBAMH (HaanMep, MI/IKpO6I/IOJIOI‘I/I‘ICCKa$I



OUYKCTKA CTOYHBIX BOJI MPEANPUSITHNA U MOYB OT HEPTU U HedTenpoayKkToB) B
OCHOBE TMPOMBIIUICHHON S3KOJIOTUU JICKUT KOHIENIUA «De30mX00HOU
mexHoI02uu», TPEAyCMaTPpUBAIONIEH ITUKIMYHOCTh MaTepUAIbHBIX IMOTOKOB.
Ha OGmieeBpomneiickoM COBELIaHWU MO COTPYIHUYECTBY B 00JIACTH OXpPaHbI
okpy:xatoiein cpeanl (r. Kenera, 1979 r.) 6bUI0 CHOPMYIUPOBAHO TOHSTUE
«0e30mx00Hasl MexXHONLo2Us» - «...NPAKTUYECKOE MPUMEHECHUE 3HAHUMN, METOJIOB
U CPEACTB C TeM, 4ToObl B paMKaxX ITOTPEOHOCTEH YelloBeKa 00eCTeYUTh
HauOoJiee palMOHAIIBHOE HCIIOIb30BAHUE MPUPOJHBIX PECYPCOB U SHEPIUU U
3alIUTUTh OKPYKAIOIILYIO CPEIY».

B nacrosiiee BpeMs, 0COOEHHO 3a pyOeXoM, 4aCTO IPUMEHSIETCS TEPMUH
yyucmoe Npou3BO0CME0 KaK «...MPOU3BOJICTBO, KOTOPOE XapaKTepU3yeTCs
HETIPEPHIBHBIM W TIOJHBIM MPUMEHEHHEM K TpoleccaM U MPOAYKTaMm
IPUPOJOOXPAHHOM CTpaTEruu, MPEJOTBPAILIAIOIICH 3arpsA3HEHNE OKPYKAIOIICH
Cpenbl TakuM 00pa3oM, YTOObl TIOHM3UTh PHUCK JUISI YEJOBEYECTBA W

OKPYKaIOUIEU CpebD».



I'/TABA 2. TEXHOI'EHHBIE CUCTEMbI

CoBpemeHnHas 6rocdepa moaBepKeHa Pa3HOCTOPOHHUM aHTPOTIOTEHHBIM
BO3JICMCTBUSIM, KOTOPBIE OCYIIECTBISUIUCh Ha MPOTSHDKEHUW TIOYTH BCE
YEeJIOBEYECKOM HCTOPUU, HO B TEUEHHE IMOCIEAHUX JIByX CTOJICTUH OHHU
MHOTOKPAaTHO YCUJIMJIUCh W TPUBEIN K CYIIECTBEHHBIM KOJIMYECTBEHHBIM H
KaueCTBEHHBIM  M3MEHEHUsiM  Oumocdepbl. YUenmoBeueckas  [UBUIMA3AIMUS
oOycioBUJIa TIOSABJICHWE Ha IIJJaHETE HOBOM TJI00AJIBHON MaTepUalbHOM
CUCTeMBbl B BHJE MHOTOCIOWHONW HACHIIEHHOW cdepbl HCKYCCTBEHHO
CO3/IaHHBIX 00BEKTOB JIF0/IM aKTUBHO PACHIUPSAIOT CBOKO HKOJOTHUECKYIO HUIITY,
co3naBasi TexHochepy. Texnocghepa npencTaBIsIET COOOM COBOKYITHOCTD
HMCKYCCTBEHHBIX OOBEKTOB, CO3/IaHHBIX IIEJICHAMPABICHHON JEATEIbHOCTHIO
YeJoBeKa, M TPHUPOJHBIX OOBEKTOB, HW3MEHEHHBIX OTOU JEATEIHbHOCTHIO
(Huxanopos, Xopyxas, 2001; Kansirun, 2006).

COBOKYIHOCTh HH>KEHEPHO-TEXHUYECKHUX MPOLECCOB B 3E€MHOM KOpE,
ruapocdepe, armochepe u OmmxkHem KocMoce, HaydHbIX W TEXHUYECKUX
JOCTUXKEHUM, TTO3BOJISIIOIIUX YEJIOBEKY HMCIOIb30BaTh MPUPOJHBIE PECYPCHI, a
TaKXke TepecTpoiika 6uochepbl M co3gaHue TeXHOC(HEpHI, TJle TOCHOJCTBYET
YeJIOBEYECTBO KaK TEOoJIOTMYecKas Cuiia, T.€. BCE, UTO CBSA3aHO C
MIPOU3BOJICTBEHHOM JICSATEILHOCTHIO UEJIOBEKA, HA3bIBAIOT MEXHO2EHE30M.
Co3naHHble B MPOIIECCEe TEXHOT€HE3a WM BO3HHUKIIME KaK €ro IOOOYHBIN
pPE3YyJbTAT UCKYCCTBEHHBIEC BEIIIECTBA, BKJIIOYAs BBIMICAIIYIO U3 CTPOSI TEXHHUKY,
OKa3bIBAIOIINE OMPEICIICHHBIE BO3JEUCTBUSA Ha Cpey OOUTAHUS OPTaHU3MOB,
Ha3BIBAIOT MEXHO2EHHOU NPOOYKYUEl.

TexHocennass cucmema - 3TO CIIOXKHasg, HMCKYCCTBEHHO CO3/JaHHAas
YEeJIOBEKOM B Pe3yJIbTaTe MPOU3BOJCTBEHHOU NESITEILHOCTA CUCTEMA, KOTOpas
HaXOJUTCA B KOHTAaKTE C OKpyXarolieil npupojHon cpenoi (CrtemaHOBCKUX,

1998; 2003). B TexHOreHHBIX cuUcTeMax (B TOpojax, Ha MPOMBIIUICHHBIX
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OPEANPUATHSIX)  DHEProOOMEH  Pe3KO  OTJIMYAeTCs  OT  MPOIECCOB,
nmpoucTekaromux B npupojae. [loTok BemiectBa W 3HEPIUM  4yepes
IPOU3BOACTBEHHYIO  CHUCTEMY  MpakTHUYEeCKH  HEe  uMeeT  oOpaTHOM
MOJIOKUTEIHHOM CBSI3H. BXOJIE - TO BCE BO3pacTarolee noTpedieHne pecypcon
U DSHEPruM, Beayllee K Jerpajalud NOpUpOJHbIX cucteM. Ha Beixone -
OTPOMHOE KOJMYECTBO OTXOJOB, MOCTYMAIONIMX B OKPYXKAIOIIYIO CPEeAy, 4TO
SABJIAETCS TJIABHOM NPUYMHOM €€ 3arpsI3HEHUS.

OHTpPONHS TEXHOTCHHBIX CHUCTEM HMMEET TEHIICHIMI0O K HEYMOJIMMOMY
POCTY: BO3HUKAKOT aBApWUM, HAPYIIAKOTCS CBS3U YINPABJICHUS, YCHIUBACTCS
xaoc. [ns mopaepkaHusi 3TUX CUCTEM B pabOuYeM COCTOSHUU TPEOYIOTCS BCE
YBEJIMUMBAIOIINECS SHEPTreTUUECKUE 3aTpaThl. POCT Mpon3BOACTBA, YBEIUUEHUE
HaceJieHHs: OOJBbIIUX TOPOJOB BEAYT K OOOCTPEHUIO HKOJIOTHYECKOU
obcranoBkn Ha Tepputopun Poccuu pacnonoxeHo O0osxee 24  ThICSYH
NPEeANpPUITHI, BEHIOPACHIBAIOIINX BPEIHBIE BEIlleCTBA B aTMOC(HEpPY U BOJOEMBI.
N3 wux 33% BBIOpOCOB JaroT mOpeanpustus Metamnypruum, 29% -
ASHEPreTUYECKUE 00BEKTHI, 7% - MPEANPUITUS XUMUYECKOU TPOMBIILICHHOCTH,
8% - 0OBEKTHl YroJIbHOM MPOMBINUICHHOCTH. bojiee MmoJoBUHBI BHIOPOCOB B
atMocdepy nmpuxoauTcs Ha TpaHcnopT. Exerogno B Poccun ynaBnuBaeTcst u
00e3BpexxkuBaeTcs UMb 76% o00Iero KojuyecTBa BPEIHBIX BemiecTB, 82%
cOpacbiBaeMbIX BOJI HE TMOABEPraeTcs OYUCTKE, IO3TOMY KayeCTBO BOJI
OCHOBHBIX peK Ha TEPPUTOPUUN Poccun OIICHUBAETCS KakK
HEYIOBJIETBOPUTEIBHOE.

OCHOBHBIMH INpuirnHaM1 BO3HHUKHOBCHHUA TCXHOI'CHHBIX OIMaCHOCTEH

SBJISIFOTCS:

o HEpalMOHAIIBHOE Pa3MENIEHUE MOTEHIMAIbHO OIMACHBIX OOBEKTOB
OPOU3BOACTBEHHOIO  HAa3HA4YeHHWs,  XO3SMUCTBEHHOM U COLMAIBHOMN
UHOPACTPYKTYPHI;

L4 TCXHOJIOTHYCCKAA OTCTAJIOCTh IIPOU3BOJACTBA, HHU3KHC TCMIIbI
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BHEJIPEHUS PECYPCOIHEPTOCOEPETAOIINX U APYTUX TEXHUYECKHA COBEPIICHHBIX
1 0€30ITaCHBIX TEXHOJIOTHIA;

o W3HOC CPEACTB IIPOU3BOJCTBA, JOCTUTAIOIIMKA B PSIAE CIydacB
MIpEeNaBapUUHOTO YPOBHS;

o YBEIINYECHHE 00BbEMOB TPAHCIIOPTUPOBKH, XpaHEHHs,
VICIIOJIb30BAHHUSI ONIACHBIX WJIM BPEAHBIX BEIIECTB U MATEPHATIOB;

o CHUXEHUE MNPO(ECCHOHATBHOTO YpPOBHSI PaOOTHUKOB, KYJbTYpPhI
TPyJa, yXOJ KBATU(PUIHUPOBAHHBIX CHEIIUAINCTOB U3 MPOU3BOJICTBA, IPOECKTHO-
KOHCTPYKTOPCKOM CITyObl, TPUKIATHON HAYKHU;

o HU3KAasi OTBETCTBEHHOCTH JOJDKHOCTHBIX JIMI, CHWKEHHE YPOBHS
IIPOU3BOJACTBEHHON M TEXHOJIOTMYECKOW TACIUIIIINHBI;

o HEJOCTATOYHOCTh  KOHTPOJISI 3@ COCTOSIHUEM  IOTEHI[MAIbHO
OMacHbBIX OOBEKTOB; HEHAJAECKHOCTh CHUCTEMBI KOHTPOJIA 3a OINACHBIMU WU
BpEJIHBIMU (haKTOPAMU;

o CHWKEHUE YPOBHS TEXHHUKM O€30MACHOCTH Ha MPOU3BOJCTBE,
TPAHCIIOPTE, B SQHEPTETHUKE, CEITbCKOM XO351CTBE;

o OTCYTCTBHUE HOPMaTHUBHO-IPABOBOM 0a3bl CTpaxOBaHUs

TCXHOI'CHHBIX PHUCKOB.



12

I'JIABA 3.
IKOJOT'MYECKHUE HNPOBJEMbI DOHEPI'ETUKU U ITYTHU UX
PEIIEHUA

OOBEKThl PHEPTeTUKH, KaK W MHOTHUE MPEANPHUATHS APYTUX OTpacieu
MPOMBIIIUICHHOCTH,  TMPEJCTABISIOT  COOOM  HMCTOYHUKU  HEU30EKHOTO,
MOTEHIIMAJIBHOTO, /10 HACTOAIIEr0 BPEMEHM MNPAKTUYECKH KOJIMYECTBEHHO HE
YYUTBIBAEMOTO PUCKA JIJI1 HACEJICHHS U OKPYKAIOIIEH CPEIbL.

DHepreTvka - OCHOBHOM ABWXKYIIMN (DaKTOp pa3BUTHUS BCEX OTpaciieut
MIPOMBIIIUICHHOCTH, TPAHCTIOPTa, KOMMYHAJIBHOTO U CEILCKOTO XO035HCTBa, Oaza
MOBBIIIIEHUSI IPOU3BOAUTEILHOCTH TPY/1a U OJIarOCOCTOSTHUSI HacCJICHUsS. Y Hee
HanOoJiee BBICOKME TEMITbl Pa3BUTHS W MacIITaObl MNpou3BoAcTBa. Jloms
YYaCTHsSl SHEPTETUYECKUX MPEANPUATHN B 3arpsi3HEHUU OKPYKAIOIIEH CPEIbI
MPOAYKTaMH CTOPaHUsI OPraHMYECKUX BUJOB TOIUIMBA, COJIEPKAIIUX BPEIHBIC
MPUMECH, a TAKXKE OTXOJaMU HHU3KO MOTEHIMAILHOW TEIJIOTHl BeChMa

3HauMTeNbHA (puc. 2).

IMEKTPOBHEPIETMKA POCCHM W AHTPOTOTEHHOE | B, < & T R T e
T | £ak oIy :L' it

MSMEHEHIE MIPHPOLHLIX SKOCHCTEM

]

Pucynok 2 - Onekrpoanepreruka Poccun
Bo3zaeiicTBue TEMIOBBIX 3JIEKTPOCTAHIIMM Ha OKPYXKAIOUIYI0 CpeAy BO
MHOT'OM 3aBUCHUT OT BUJA COKUTaeMOr0 TOILJIMBA.

TomuBa genasTcs:
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l. 1o arperaTHOMy COCTOSHUIO - Ha TBepjoe (IpUMEHseTCs
MPEUMYIIECTBEHHO JJIsI OJy4YeHUs TEIUIOBOW U AJIEKTPOIHEPIUN), KUAKOE (B
JBUTATENIIX BHYTPEHHErO0 CropaHusi, B KOpaOelbHBIX (CYJOBBIX) U
CTAIlMOHAPHBIX KOTEJIbHBIX YCTAHOBKAX) U Ta3000pa3Hoe (TJIaBHBIM 00pa3oM B
MPOMBIIIEHHOCTH U KOMMYHaJIbHO-OBITOBOM XO3SIUCTBE);

2. 1O IPOUCXOXKICHHIO - HA MPUPOJHBIE U NCKYCCTBCHHBIE .

K OCHOBHBIM BHJaM TPUPOJHOTO TOIUIUBA OTHOCITCA HCKOIIAEMBbIE:

yroJib, Topd, HePTh, APOBa U TPUPOIHBIN Ta3.

Yeonv - camoe pacnpoOCTpaHEHHOE HCKOIIAaeMOE€ TOIUIMBO Ha Hamen
wiaHere. CnenuanucThl CYATAIOT, YTO ero 3amacoB XxBatuT Ha 500 set. Kpome
TOT0, YroJib PacOpOCTPaHEH MO BCeMy MHpY Oojiee paBHOMEPHO U OH Oosiee
SKOHOMMYEH, YeM He(PTh. PaznuuaroT Tpu OCHOBHBIX BUJIA UCKOMAEMBIX YTJICH:
aHTpAIlUT, KAMEHHBIA U OypbId yriu. V3 yriis mpu BRICOKOM JaBJIEHUH MOKHO
MOJYYUTh SKOJIOTHYECKH YUCTOEC CUHTETUYECKOE KUKOE TOIIIIMBO.

Topg - mponyKT TepBOM cTaguu oOpa3oBaHUs HCKoMmaembix yrie. [Ipu
AHEPreTUYECKOM MCIOJb30BaHUU TOpda HMEET MECTO PsJ OTPUIATEIbHBIX
MOCIIEICTBAN JUISl OKPY>KAIOIIEH CPElbl: HAPYIICHUE PEKUMA BOJHBIX CUCTEM,
U3MEHEHHE JaHamadTa ¥ TMOYBEHHOTO TMOKpOBa B MecTax Top(oao0bIim,
YXYAIIEHUE KayeCTBA MECTHBIX HMCTOYHMKOB TMPECHOW BOJBI M 3arpsi3HEHUE
BO3AYIIHOTO OacceifHa, pe3Koe YXYAIIEHHWE YCIOBUU  CYIIECTBOBAHUS
KUBOTHBIX.

/lposa B Hactosiee BpeMsi 3aHUMAIOT BTOPOCTEIIEHHOE MECTO B OO0IIEM
OayraHce TOTUTMBA.

[Ipy cxuranuu TBEPAOrO TOIUIMBA B arMocdepy IMOCTYIAT JeTydas
30J1a C YaCTUI[AMH HEJIOTOPEBIIETO TOIIMBA, CEPHUCTBIN U CEPHBIN aHTUAPUIBI,
OKCHUJIBI a30Ta, HEKOTOPOE KOJUYECTBO (DTOPUCTBIX COEJUHEHUM, a TakKkKe
razoo0pa3Hble MPOJYKThl HEMOJHOIO cropanusi Ttorvba. Jlerywass 3o1a B

HCKOTOPBIX CIy4dadX COACPKUT ITOMHUMO HCTOKCHYHBIX COCTABJIANOIIUX U 0oee
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Bpe/IHbIe NpUMecU. Tak, B 30J€ JOHEUKUX AHTPALUTOB B HE3HAUUTEIIbHBIX
KOJIMUECTBAX COJAECPIKUTCS MBIIIbSIK, a B 30JIe DKUOACTY3CKOTO M HEKOTOPBIX
IPYTUX MECTOPOXKICHUIM

- CBOOOJIHBIN JAMOKCHUJ KpPEeMHUs, B 30Ji€ cliaHleB U yrieil KaHcko-
A4guHckoro 0acceriHa - CBOOOIHBIA OKCU KaJIbIHA.

B mpoaykrax cropaHus ocuOKux 6u008 Mmonauea OTCYTCTBYET JIETydas
3ona. Ilpu cxxuranuu Ma3zyToB C JABIMOBBIMU Ta3amMu B aTMOC(EPHBIN BO3YyX
MOCTYMAIOT: CEPHUCTBIM U CEPHBIA aHTHAPHUIbBI, OKCHABI a30Ta, COCIMHEHUS
BaHaJMs, COJIM HATPHS, a TAKXKE BEIECTBA, yAAIsieMble C TOBEPXHOCTU KOTJIOB
MIPU YUCTKE.

[Ipu cxuranum npupooHo2o 2a3a CYIECTBEHHBIM 3arpsi3HUTENIEM
atMoc(epbl SIBISIOTCA OKCUIBI azoTta. OJHAKO BBIOPOC OKCHUJIOB a30Ta MpHU
cxurannn Ha TOC mpupomHoro raza B cpenHem Ha 20% HuKe, 4em Mpu
Ckuranuu yriasg. TakuMm oOpa3oM, NOpUPOAHBIM Ta3 ABJIsieTCs Haubosee
AKOJIOTUYECKH YKMCTBIM BHUJIOM SHEPreTUUYECKOTO TOIJIMBA M MO BBIJCICHUIO
OKCHJIOB a30Ta B MPOIIECCE TOPEHUS.

K HCKYyCCTBEHHBIM TOIUIMBAM OTHOCSTCS: KOKC JIOMEHHBIX TI€YEeH,
MCKYCCTBEHHBIE TOPIOYME T'a3bl, MOTOPHOE TOIUIMBO U JAp. KaMeHHOYTOIbHBIHI
KOKC MPUMEHSIOT ISl BBHITIJIABKU YyTYHA KaK BBICOKOKAUYE€CTBEHHOE OE€3/IbIMHOE
TOIUIMBO U OJTHOBPEMEHHO BOCCTAaHOBUTENb *Ke€I€3HOM pyxAbl. MIckyccTBeHHBIE
rOprOYMe Ta3bl MOJAPA3ACISIOTCS HAa TEeHEPATOPHbIE, KOKCOBBIE M Tas3bl,
oOpazyroiyecs: npu ra3upukanuu TBEPAbIX TOIUIMB (BO3MYIIHBIN U BOJSHOU
raz). MoTopHOE TOIUIUBO - 3TO XKHUJKOE WIM Ta3000pa3HOe Toproyee,
UCII0JIb3yEMOE B IBUTATEIISIX BHYTPEHHETO CrOPAHMS.

B TemnosHepreTMke HUCTOYHUKOM MACCHUPOBAHHBIX  aTMOC(EPHBIX
BHIODOCOB M KPYNMHOTOHHAXHBIX  TBEPABIX  OTXOJOB  SIBIISIFOTCS
TETUIOAJIEKTPOCTAHIINYU, TPEANPUSATUSI U YCTAHOBKH MapOCHIIOBOTO XO3SMCTBA,

T.€. TIOOBIE MpECaAIIpUATHUA, pa60Ta KOTOPBIX CBsA3daHA CO CKUT'AHUCM TOILIIMBA.
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Hapsany c¢ ra3oo0pa3HbiMH BBIOpOCAMH TEIJIOIHEPTETUKA MPOU3BOIUT
OTPOMHBIE  MAacChl TBEPABIX OTXOJOB, K HHUM OTHOCSTCA  XBOCTHI
yriieo0oramnieHus, 30j1a 1 MiIakHy.

3arpsi3HEHUE W OTXOJbl AHEPTeTHMUYECKUX OOBEKTOB B BHUJE Ta30BO,
KUJIKOU W TBepAoil (pa3bl pacnpenenstoTcsl Ha JBa MOTOKA: OJUH BBI3bIBACT
rJ100aabHbIC U3MEHEHUS, & IPYTrOM - PETHOHAIBHBIEC U JIOKATBHBIE.

Tak xe 0OCTOMT J1eJI0 U B JIPYIMX OTpacisiX XO34iMCTBAa, HO BCE XK€
DHEPreTUKa M CKHUIMAaHWE MCKOIMAEMOT0 TOIUIMBA OCTAKTCS HCTOYHUKOM
OCHOBHBIX TJ100aJbHBIX 3arpsi3HuTeneid. OHM MOCTYMalT B arMocdepy, U 3a
CYET UX HAKOIUICHUS U3MEHSETCA KOHLEHTpPAIUs MaJblX Ta30BbIX
COCTaBIIAIOIIUX aTMoc(ephl, B TOM YKCII€ NApHUKOBBIX Ta3oB. B armocdepe
MOSIBWJINCH Ta3bl, KOTOPHIE paHee B HEW NPaKTUUYECKH OTCYTCTBOBAIU -
xJ0phTOPYIIepoAbl. DTO TIOOAIbHBIE 3arpsA3HUTEIN, HMEIOIINE BBICOKUN
NapHUKOBBIK 3(PGEeKT W B TO K€ BpEMs YUYaCTBYIOIIME B pa3pylICHUH
030HOBOT0 7KpaHa ctpaTochepbl. Takum oOpa3om, cIeayeT OTMETUTh, YTO Ha
COBPEMEHHOM 3JTalle TEIUIOBbIE AJIEKTPOCTAHIIMU BBIOPACHIBAIOT B aTMOc(hepy
ok0110 20% OT 001IeT0 KOJIMYECTBA BCEX BPEAHBIX OTX0/I0B MPOMBIIIIEHHOCTH.

Crounble Boabl TOC U TUBHEBBIE CTOKU C UX TEPPUTOPUN, 3aTPSI3HEHHBIC
OTXOJJaMH TEXHOJIOTMYECKUX IMKIOB JHEPrOYCTAHOBOK W  COJIEpIKallue
BaHaJUi, HUKETb, PTOp, PeHOoNIbl U HEeDTENPOAYKTHI, TP COpPOCE B BOJOEMBI
MOTYT OKa3aTh BJIMSIHUE HAa Ka4e€CTBO BOJbI, BOJIHbIC OpraHu3Mbl. M3meHeHue
XUMHUUYECKOTO COCTaBa TE€X WM MHBIX BEIIECTB MNPUBOJUT K HAPYIICHUIO
YCTAaHOBUBILKXCS B BOJIOEME YCIIOBUM OOUTaHUSA M CKa3bIBAE€TCA Ha BHUJIOBOM
COCTaBE M YMCIIEHHOCTU BOJIHBIX OPTAaHU3MOB U OaKTepuil U, B KOHEUHOM CYETE,
MOXET NPUBECTH K HAPYLICHHSM IPOLECCOB CaMOOYUIIEHHUS BOJOEMOB OT
3arpsA3HEHUN U K YXYAIICHUIO UX CAHUTAPHOTO COCTOSIHHUSL.

TOC npous3BOAST SHEPrU0 MPU TOMOIIM TYpOWUH, NPUBOAUMBIX B

IBUKEeHUE HarpeThiM mnapom. Ilpu paborTe TypOHMH HEOOXOIUMO OXJIAKIATh
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BOJIOM OTpaOOTaHHBIN Map, MOATOMY OT YHEPIeTUYECKOW CTAHIIMU HEMPEPHIBHO
OTXOJMUT IOTOK BOJBI, MOAOTpeToM 00bIYHO Ha 8-12°C u cOpackiBaeMOi B
BOJOEM. 30HBI mojaorpeBa KpynHbix TOC 3aHMMAIOT. IJIOMIA[b B HECKOJIBKO
JECSITKOB KBaJIPAaTHBIX KMUJIOMETPOB. B pe3ynbpTare MOBHIIEHUS TEMIIEPATYPHI B
BOJIOEME€ M HAPYIIEHUSI HMX ECTECTBEHHOTO TUJIPOTEPMUUYECKOTO pexKUMa
WHTCHCU(DUITUPYIOTCS ~ TPOLECCHl  «IBETEHHS»  BOJIbI,  YMEHBIIAETCS
CIIOCOOHOCTh Ta30B PACTBOPSITHCA B BOJIE, MEHSIOTCS (DU3UUECKUE CBOMCTBA
BOABI, YCKOPSAIOTCS BCE€ XHUMHUYECKME M OHOJIOTHYECKHE IIPOLIECCHI,
npoTeKarolye B Hel U T.4. B 30He mogorpeBa CHUKAETCsl TPO3PavHOCTh BOJIBI,
yBenuuuBaeTcs pH v CKOPOCTh pa3fokKeHUs JIETKO OKUCISIONINXCS BEIECTB.

B mpoaykrax cropaHusi ocuokux 6udo8 monauéa OTCYTCTBYET JIeTydas
3ona. Ilpu cxxuranuu Ma3zyToB C JABIMOBBIMU Ta3amMu B aTMOC(EPHBIN BO3YyX
MOCTYIAIOT: CEPHUCTBIM U CEPHBIA aHTHAPHUIbBI, OKCHABI a30Ta, COCIMHEHUS
BaHaJMs, COJIM HATPHS, a TAKXKE BEIECTBA, yAAIsIEeMble C TOBEPXHOCTU KOTJIOB
MIPU YUCTKE.

[Ipu cxxuranum npupooHo2o 2a3a CYUECTBEHHBIM 3arpsi3HUTENIEM
atMoc(epbl SIBISIOTCA OKCUIBI a3oTa. OJHAKO BBIOPOC OKCUIOB a30Ta MpHU
cxurannn Ha TOC mpupomHoro raza B cpenHem Ha 20% HMKe, 4em Mpu
Ckuranuu yrisg. TakuMm oOpa3oM, NOpUPOAHBIM Ta3 ABJsieTCs Haubosee
HKOJIOTUYECKH YUCTHIM BHUJIOM HSHEPreTUYECKOro TOIIMBA U MO BBIACICHUIO
OKCHJIOB a30Ta B MPOIIECCE TOPEHUSI.

K HCKYyCCTBEHHBIM TOIUIMBAM OTHOCSTCS: KOKC JIOMEHHBIX TI€YEH,
MCKYCCTBEHHBIE TOPIOYKE T'a3bl, MOTOPHOE TOIUIMBO U JAp. KaMeHHOYTOJIbHBIHI
KOKC MPUMEHSIOT ISl BHITIJIABKU YyTYHA KaK BBICOKOKAUYE€CTBEHHOE OE€3/IbIMHOE
TOIUITMBO ¥ OJJTHOBPEMEHHO BOCCTAHOBUTENH JKEJIE3HOU PYIbI.

3arpsi3HeHUE U OTXOJbl SHEPTeTUUECKUX OOBEKTOB B BUJIE Ta30BOM, KUIAKOU
U TBepAoH (a3bl pacpeAesIOTCS Ha JIBA MOTOKA: OJMH BBI3bIBAET TJI00ATBHBIE

U3MEHEHUs, a JPYroi - peruoHaNbHbIE U JOKaJIbHbIE. Tak e 00CTOUT JIEI0 U B



17

JIPYTUX OTPACIAX XO35MCTBA, HO BCE K€ SHEPTeTUKA U C)KUTAHUE MCKOIMAeMOTro
TOIJIMBA OCTAIOTCS MCTOYHUKOM OCHOBHBIX TJIOOATBHBIX 3arpsizHuteneil. OHu
MOCTYMAIOT B aTMOC(Epy, U 3a CUET UX HAKOIUICHUS U3MEHSETCS] KOHIEHTpaIus
MaJIbIX T'a30BBIX COCTABJISIONIMX aTMOC(EpPHI, B TOM YUCJIE MApPHUKOBBIX Ia30B.
B armocdepe mnosiBIIKMCH Ta3bl, KOTOpbIE paHEEe B HEH MNPAKTUUYECKHU
OTCYTCTBOBAJIU - XJIOP(PTOPYIIEPOIBI.

DTO 1I100aNbHbBIE 3arPS3HUTENN, UMEIOIINE BHICOKUM MAPHUKOBBIA A(DPEKT u
B TO K€ BpEMs y4YacTBYIOIIME B Pa3pylIeHUH 030HOBOTO 3KpaHa CTpaToC(ephl.
Takum oOpa3om, cienyeT OTMETUThb, YTO HAa COBPEMEHHOM JTalle TEIJIOBbIE
AJEKTPOCTAHIIMU BbIOpackiBaloT B arMochepy okoio 20% oT obiiero
KOJINUECTBA BCEX BPEIHBIX OTXOJI0B MPOMBIIIIEHHOCTH.

Crounsie Bogbl TOC M JIMBHEBBIE CTOKM C UX TEPPUTOPHM, 3arps3HCHHBIC
OTXOJJaMH TEXHOJIOTUYECKHX IIMKIOB SHEPrOyCTAaHOBOK M  COJEPIKAIIHE
BaHaJUi, HUKEIb, PTOp, PEeHONBI U HEPTENPOIYKTHI, IPU COPOCE B BOJAOEMbI
MOTYT OKa3aTh BIIMSIHUE HA KAaye€CTBO BOJIbI, BOJHBIE OpPraHu3Mbl. M3MeHeHue
XUMHUYECKOTO COCTaBa TE€X WJIM HWHBIX BEHIECTB MPUBOJUT K HAPYUICHUIO
YCTAHOBUBIIUXCA B BOJOEME YCIOBUI OOWTaHUSA U CKA3bIBAETCA HA BUIOBOM
COCTaB€ W YMCICHHOCTH BOJHBIX OPraHW3MOB U OakTepudl MU, B KOHEUHOM
CYETE, MOXKET MPUBECTU K HAPYILICHHUSIM MPOLECCOB CAMOOYMIIIEHUS BOJIOEMOB
OT 3arpsiI3HEHUN U K YXYAUIEHUIO UX CAHUTAPHOTO COCTOSIHUSL.

TOC mpou3BOJST SHEPTHUIO MPU OMOIIMU TYPOUH, NPUBOAUMBIX B JIBHXKECHUE
HarpeTbiM napoMm. IIpu pabote TypOMH HEOOXOAMMO OXJaXaaTh BOJOM
OTpa0OTaHHBIM Map, MOITOMY OT DHEPreTUYECKOM CTaHIMKU HEMPEPHIBHO
OTXOJIUT TMOTOK BOJbI, Mojorperoit oobiuHO Ha 8-12°C u cOpacwkiBaeMoOi B
BOJIOEM.

Ironozuueckue npobaremvl 2uoposnepeemury. BaxxHelas oCOOCHHOCTh
TUAPOIHEPTETUUECKUX PECYPCOB MO CPABHEHUIO C TOILUIMBHO SHEPTETUUECKUMHU

pecypcaMu - UX HETpephIBHAS BO30OHOBISIEMOCTh. OTCYTCTBHUE MOTPEOHOCTH B
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toruBe g ['DC omnpenensier HU3KYK0 ce0eCTOMMOCTh BbIpa0aThIBAEMOU Ha
I'DC  »snekrposneprun. Ilostomy coopyxkenuro ['DC, HecmoTps Ha
3HAUUTENIBHBIE YAENbHBIE KAMUTAJIOBIOXKEHU Ha | KBT ycTaHOBIEHHOM
MOIIHOCTH M TPOJOJDKUTEIbHBIE CPOKHM CTPOUTENIBCTBA, IPHUIABATIOCH U
npuaaeTcss OOJIBIIOE 3HAUYEHHE, OCOOEHHO KOI'/Ia 3TO CBSI3aHO C Pa3MEIICHUEM
AIEKTPOEMKHUX POU3BOJCTB.

OIHUM U3 BaXKHEUIIUX BO3JACUCTBUM TUAPOIHEPTETUKHA HA OKPYIKAIOIIYIO
cpeny SABISETCS OTUYKACHUE 3HAUYUTENBHBIX IUIOMAJAEH MOWMEHHBIX 3EMEIb
NoJ  BOAOXpaHWIMINA. 3eMJId BOJM3M  BOJOXPAHWIMIL  HCHBITHIBAIOT
MOJTOIUICHUE B PE3yJIbTATE MOBBIIICHUSI YPOBHS TPYHTOBBIX BOJ. JTHU 3€MIIH,
KaK MPaBUJIO, MEPEXOAAT B KATETOPHUIO 3a00JI0UCHHBIX. Y HUUTOKEHHE 3€MENIb U
CBOMCTBEHHBIX MM JKOCHUCTEM MPOUCXOJUT TaKXKEe B pe3ysbTaTe uX
paspyiieHus Boaou (mpu GopMUpoBaHUHN OEpEroBOM JIMHUM).

IKonoeuneckue npobdremvl 10epHoli IHepeemury. SaepHasi SJHepreTUka B
HACTOSIIIEE BpeMs SBISIETCS HauOoJiee MNEePCIEKTUBHOW, 3TO CBSA3aHO C
OTHOCHUTEJIbHO OOJIBIIMMM 3aracamMu  SJIEPHOTO TOIUIMBA M CO IIAASIINM
BO3JelcTBUEM Ha cpeny. K mpenmyiecTBaM OTHOCUTCS TakKe BO3MOXKHOCTh
ctpoutenbcTBa ADC, He TNpHUBA3BIBAsACh K MECTOPOXKIAECHUAM PECYPCOB,
MIOCKOJIBKY MX TPAHCIOPTUPOBKA HE TPeOYET CYIIECTBEHHBIX 3aTpaT B CBSA3U C
MaJbIMH 00BEMAMHU.

Mmuoronernuii onsIT 3kcruryaranuu ADC BO BCEX CTpaHax MOKAa3bIBaeT,
YTO OHHM HE OKa3bIBAIOT 3aMETHOTO BIIMSHHUS Ha OKpyXarollyro cpeny. Jomns
AIEpHOM SHepruu B o00meM oObeMe BbIPaOATHIBAEMOM HHEPTUM MHOTHMX
Pa3BUTBIX CTPAaH COCTaBJISIET BeCbMa OOJIBIIYI0O BEIUYUHY, OCOOEHHO BO
Opannuu (79%), eemuun (43%), IOxHoit Kopee (43%), Anonuu (32%). B
Poccuu B Hacrosmee Bpems neuctsyet 31 peaktop.

[Tocne 1986 r. (UepHoObLIbCKasi KaTacTpoda) riIaBHYIO 3KOJIOTHYECKYIO

ormacHocTh ADC cTany CBA3BIBATH C BO3MOKHOCTBIO dBapuH, XOTA BEPOATHOCTD
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nX Ha coBpeMeHHbIX ADC U HEBEIIMKA, HO OHA HE UCKITIOYAECTCS.

Anomepuamusnvie  ucmouHuku  3Hepeuu.  IloMumMO  MIKUPOKOrO
MCII0JIb30BAaHUS HEBO30OHOBIISIEMBIX UCTOYHUKOB 3HEPruu (yroian, HeTh, ras,
AIEPHOE TOIUIMBO), AKTUBHO W3y4YaeTCd M peam3yeTcs BO3MOYKHOCTb
MOJYYEHHS] SHEPTUU 3a CUET aJIbTEPHATUBHBIX (HETPAJUIMOHHBIX) PECYPCOB,
TAKHUX, KaK YHEPrus BETpPa, COJHIA, TEOTEPMAJIbHASL U YHEPIrUs BOJIH, a4 TAKKE
IpYyTUX  HUCTOYHUKOB, KOTOpBIE OTHOCATCS K  HEHCUEPIAEMBIM,
BO300HOBJISIEMBIM M KOJIOTUYECKH YUCTHIM.

HUcnonvsosanue snepeuu Connya. COIIHEUHAs SHEPrUs - NPAKTHYECKU
HEOTPAaHUYEHHBIM MCTOYHHUK, MOIIHOCTh KOTOPOrO Ha MOBEPXHOCTH 3EMIIA
oneHuBaercss B 20 mupa. KBT. 9TO HCKIIOYMTEIBHO YHMCTBIA BHJ SHEPTUU,
KOTOPBIM HE 3arpsi3HSACT OKPYXKAKMIIYI0 Cpedy, a CaMO €€ HCHOJIb30BAaHHUE HE
CBA3aHO HHU C Kakol OMOJOTUYECKOW OIMAaCHOCThIO. OITO MPAKTHUYECKU
HEWCUYEPIIaeMblii MCTOYHUK SHEprud. lcmonb3oBaHWE COJIHEYHOrO TEIUIA -
HauOoJiee MPOCTOM U JICHMIEBBIA MYyTh PEUICHUS] OTJENbHBIX DTO MPAKTUYECKU
HEUCUYEPHAEMbId MCTOYHUK HHEPruu. lcmonb30BaHUWE COJIHEYHOrO TeIa -
HauOoJiee MPOCTOM M JACHIEBBIM MyTh PEUICHUSI OTMEIbHBIX SHEPreTUYECKUX
poOJIeM.

Haunbonee  pacmnpocTpaHeHO  yiaBIMBaHWE  COJIHEUHOW  SHEPIUH
NOCPEACTBOM  PA3JIMYHOTO BHJA KOJUIEKTOpoB. OHM NOMEMAOTCA B
MPO3payHyI0 KaMmepy, KOTopasi IEUCTBYET MO NpUHIUITY napHuka. Emie Oosee
MPOCTHI HATPEBATEIIBHBIE CUCTEMBI TACCUBHOTO THIIA.

[upKyJIsiust TEIUIOHOCUTENEN 3/1€Ch OCYIIECTBISETCS 3a CYET TOTO, YTO
HarpeThiii BO3yX WM BOJla IOJHUMAETCSl BBEPX, a UX MECTO 3aHUMAIOT OoJiee
OXJIaXKJCHHbIE TemioHocuTenu. I[IpeoOpazoBaHue COMHEYHOW JHEPruu B
AIEKTPUUECKYI0O BO3MOXHO MOCPEACTBOM HCIOJb30BaHUS (HOTOIIEMEHTOB, B
KOTOPBIX COJTHEYHAs SHEPIrUsi UHIYIUPYETCS B AIEKTPUUECKUNA TOK O€3 BCAKUX

JOITIOJIHUTCIIBHBIX YCTpOP’ICTB.
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B Toxe Bpemsi KpynmHOMAcIITaOHOE MPOU3BOJICTBO 3JIEKTPOIHEPTHHM Ha
COJIHEYHBIX DJIEKTPOCTAHUUAX HMMEET OIPEAEIICHHBIE TPYIHOCTH, MOCKOJIBKY
UCTOYHUK COJIHEYHOW HSHEPrUU OTJIMYAECTCS HU3KOW IUIOTHOCThIO. [loaTomy
IUIOLIAAb JUIsl cOOpa COJTHEYHOM PHEPTrUU U €€ KOHIIEHTPALUM Ha ONTHYECKUX
CHUCTEMAaX JTOXOJMT JI0 HECKOIBKUX JIECITKOB KBAJPATHBIX KUIOMETPOB.

Bemposnepeemuxa. SIBnsercsa Hanbosiee JpEBHUM MCTOYHUKOM DHEPTHUH.
K Hacrosmemy BpeMEHM HMCHBITaHbl BETPOJBHUIATENM PA3JIMYHOW MOITHOCTH.
Cremanbl BBIBOABI, YTO B pailloOHaAX C HMHTEHCHUBHBIM JIBUKEHUEM BO3AyXa
BETPOYCTAaHOBKM  BIIOJIHE  MOTYT  OOecneyuMBaTh JHEpPrueid  MECTHBIE
OTPEOHOCTH, OINMpPaBJAHO HCIIOIb30BAHME BETPOTYPOMH Il OOCITY’KHBaHUS
KUJIBIX IOMOB M HEOHEPTOEMKHX MTPOU3BOJCTB.

3HauuTeNbHbIE ycnexu B co3nann BOC ObuiM TOCTUTHYTHI 32 pyOeKoM
(ctpanbl 3anagHoit EBponel). Ho camoe mmpokoe pa3BuTHE BETPOIHEPreTHUKA

noyuuna B CILIA (puc. 3).
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Merounuku svepruu

el B

Conxevnsle (reauo) BeTtpoBuie
ConnHeuHble Koemuueckan| —— DBuotoruusckue
Batapeu FHCPreTHKA l
Y
lennokomiencarophbl Boipalmpanme
pacTeHM#
Mopckne -~ q 1
* + buocuuTes razos | | kpomasoacreo
Hcnonesosatue ||| Menoabiopatue (Buoras, KHIKOTO
IHCPTHA 1l pasHocTH BOAOPOI) TOIIMRA
TeueHui, COJIEHOCTH
NPHAKBOLB BOJIH
.r ] rﬂﬂTCpMﬂﬂhHhIC

|
Hcenonsiosanne I |

Pa3HOCTH TCMIIEPATYP

Ecrectpeniinie HMckveerrensic

Pucynok. 3 - Kinaccudukaiius anbTepHaTUBHBIX HCTOYHUKOB SHEPTUU

Auepausi 600bl, OKEAHUYUECKUX U MEPMATbHBIX 8600. DHEPTHSL, BbIIEIAEMAs]
MpU BOJHOBOM JIBUKEHHUHM MAacC BOJIbI B OKE€aHe, JICHCTBUTEIHHO OIPOMHA.
CpenHsis BOJHA BHICOTON 3 M HeceT npumepHo 90 kBT sHeprum Ha 1 M’
nodepexkbs. OgHAKO B HACTOfAIIEe BPEMsS 3Ta HHEPrUs HUCIOJb3YETCS B
HE3HAUYUTEJIbHOM KOJIMYECTBE M3-3a BHICOKON CE0ECTOUMOCTH €€ MOITYUYEHUSI.

HenocratouHo 10 HACTOSIIIETO0 BPEMEHH HCIOJIB3YIOTCSI SHEPTEeTUUECKUE
pecypcebl HeGonpime mIoTHHBI

ONTUMU3HUPYIOT TUIPOJIOTUUECKUN PEXKUM peK.

CpCaAHUX HW MAJbIX PCK. Ha PpCEKax

teppuropuil. VmMerorcs

pacyeThl, YTO Ha MEJIKUX U CPEJHUX PEKaX MOKHO IMOJy4yaTh HE MEHbIIEe
SHEPTUH, YEM €€ TIOJIyHaroT Ha COBpEMEHHbIX KpynHbIX ['IC.

HecpaBaumo  Oonee  peaidbHbl  BO3MOXHOCTH  HCHOJIB30BAaHUS
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reoTepMajbHbIX pecypcoB. B MaHHOM cilyyae MCTOYHHMKOM TEIUIa SIBJISIOTCS
pa3orperbie BOJBI, COAEprKalMecs B HeIpax 3eMiM. ['eoTepmalibHass 3HEprus
MOJKET MCHOJIb30BaThCsA KaK B BUJE TEIJIOBOM DHEPTUU, TaK U JJIS MOTyYCHUS
aJieKTpuYecTBa. B HacTosiiee Bpemsi OTHENbHBIE TOpOJia WU MPEAIPHUSTUS
00eCcIeYnBaIOTCS YHEPTUEH TeoTepMalIbHBIX BOJ (Hampumep, r. PeiikbsiBuk). B
Poccun 3HaunTenbHBIE pECypcehl reoTepMallbHBIX BOJA MMEKOTCs Ha Kamuarke,
HO MCIIOJIB3YIOTCSI OHU TIOKa B HEOOJIBIIIOM 00OBEME.

['eoTOC Moxer  (QYyHKUHOHUPOBATH  JECATKH  JIET, HUCIOJIb3Ys
NPaKTUYECKH HeyracaeMble TeIuloBble KOTIbl. (CebecToMMOCTh  TaKoi
AJIIEKTPO3HEPIUU BIOJIHE CPABHUMA C TOW, KOTOPYIO Mbl UIMEEM Ha TEIUIOBBIX U
aTOMHBIX  3nekTpocraHuusx. Kpome Toro, I['eoTOC He  HaHOCHT

AKOJIOTUYECKOT0 YPOHA, HE 3arpsA3HAET BHIOPOCAMH OKPYKAIOLIYIO CPENY.

3.1. MeToabl pacueTa TOKCHYHBIX BHIOPOCOB B aTMOCc(hepy

YKpynHEeHHbI pacueT O00BEMOB BBIOPOCOB 3arps3HSAIONIMX BEIIECTB B
aTMoc(pepy OCHOBBIBAETCSI Ha YYeT€ CIEAYIONIUX OCHOBHBIX JIAHHBIX:
KOJIMYECTBA CHKMUIaeMOro B PErMOHE TOIUIMBA (B TOHHAX YCJIOBHOI'O TOIUIMB
pa30uBKOM 1O BuAaM (ra3, Ma3yT, pa3IMuHbIe BUJIBI TBEPAOTO TOILJIMBA, B TOM
qHUClIe YIJIeH); XapaKTepUCTUK CHKUTaeMbIX Ha DJIEKTPOCTAHLHUSX JAHHOTO
peruoHa BHUJOB TOIUIMBA, BKJIOYAs HMX TEIUIOTY CrOpPaHUsl, CEPHUCTOCTD,
30JIbHOCTh M T.II.; MOKa3aTelie peKMMOB CXKHUIaHUS TOIUIMBA, BIMUSIONIMX Ha
BBIXOJl  3arps3HSIONIMX  BEIIECTB; A(PPEKTUBHOCTH  MPHUPOIOOXPAHHOTO
o0opyioBaHusl (30JI0YJIOBUTENEH, YCTPOMCTB CEPOOUUCTKUA ABIMOBBIX T'a30B U
OUYHCTKH JBIMOBBIX Ta30B OT OKCUJOB a30Ta). PacueT B 3TOM ciydae BeAeTCs 1O
MIPUBEJICHHBIM HUKE 3aBUCUMOCTSIM.

KonmdecTBo 30161, TBEp/IbI€ YACTHUIIBI, THIC. T/TO/;
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M=Yu
TOIUIMBA,  CKWTAIONMIMXCS  HA  DJIGKTPOCTAHIIUSAX  PErMoHa B
paccMaTpuBaeMOM  TOAy; M’y -  KOIMYECTBO  OTXOMSAIIEH 307l
oOpa3yroIieicsi B KOTJIaX 3JEKTPOCTAaHIIMN PETHOHA, CKUTAIOIINUX JTaHHBINH BUJ
TOIUIMBA B pacCMaTpuBaeMOM TOXdy, TBIC. T/TOM, PACCUMTHIBACTCS TIO
cienyouen popmyre:

ML, = 0,01-6(a,,JT" + /32680)1

rae B - pacxon HaTypajgpbHOTO TOIUIMBA; (4i - IOTEPU TEIUIOTHI C YHOCOM OT
MEXAHUYECKON HEMOJIHOTBI CTOPaHMs TOIUINBA, Y0; Ay, - AOJIA 30JIbI, YHOCUMOU
U3 TOTKHU B ra30X0/Ibl KOTJIA MIPU CKUTAHUHM 1-TO BHUJIa TOIUIUBA (MOYXKET
npuauMathest pasasiM 0,9); AP u QPy; - 301pHOCTE (%) U TEIIOTa CrOpaHus
(xIx/Kr) 1-r0 BUJIa TOTLIMBA, COOTBETCTBEHHO, 32680 TerioTa cropaHus
yraepoa, KJ/Kr.[i1s pa3HbIX BUIOB TOIJIMBA 3HAYEHUS (4 PABHBI: Ma3yT -
0,02; yromnp (mbuieBoe cxxuranue) - 2,0; auzenbHoe Tormuso - 0,01.
Pemurte 3agauun
3aoaua 1. B KOTENbHOW YCTAaHOBJIEHO JiBa KOTJa, padOTalolmuUX Ha
NoJAMOCKOBHOM yTiie Mapku b2P. Onpenenute 00beM ABIMOBBIX T'a30B, a TAKKE
MaKCHMaJIbHO pa30Bbi€ BHIOPOCHI 30JIbI U OKCHAOB CEpHI, YIieposa, a30Ta Ipu
MOKA3aTeNsAX, MPUBEACHHBIX HIKE: TEXHUYECKHE XapaKTEpPUCTHUKH KOTIa -
pacyeTHbBIN pacxo TOIUIMBA Ha OJIuH KoTed - 500 r/c; TemnepaTypa OTXOIAIIUX
razoB B yctbe TpyOnl - 150 °C; xosddunmeHT u30bITKa BO3AyXa MEpea
IIMOBOM TpyOOW - 1,75; moTepw TEIJIOTHI C YHOCOM OT MEXaHWYECKOM
HEIMOJIHOTHI cropanus Tormmsa - 1,00%; nmoreps Termia oT HEMOJIHOTBI CTOPaHUs
ToluiMBa - MexaHuueckon - 4,00%, xumudeckoir - 1,00%; monst TBEpABIX
YacTHll, 3aJiep>KUBaeMbIX 3oJioynoButeneM - 0,85; 1ojisi OKCHUIOB Cephl,
CBSI3aHHBIX JIETy4eu 305101 B KoTiie - 0,10; 1075 OKCHAOB CEpPhI, YIABINBAEMBIX

B 30JIOYJIOBHUTCIIC KOTJIa IIOIIYTHO C YJABJIMBAHUCM TBCPAbIX YaACTHUI[ - O;
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HU3IIAss TemioTa cropanus TtomiauBa - 11,48 MJDk/kr; kodpdUIMeHTHI,
XapaKkTepU3yIoIIne: JOJII0 MOTEPh TEIJIOThI, 00YCIOBIEHHYIO cojepxanuemM CO
B mpoaykrax cropanus - R=1,0; BausHue temna Ha Bbixoa NO, - p;=0,9;
KOHCTPYKIIMIO TOPENIoK - p,=1,0; BUa nutakoynaneHus - ps=1; 3Qp¢eKTUBHOCTh
BO3JICHCTBUS PEHUPKYIUPYIONINX Ta30B B 3aBUCUMOCTH OT YCJIOBUH MX MOJa4u
B TOMKY - €,=1; cHm>KeHune BeIOpocoB NOy P JBYXCTYIIEHYATOM JI0KUTAHUH -
€,=1; cTeneHb PENUPKYJAINN ABIMOBBIX ra3oB - I=(0; BBIXOJ OKCHJOB a30Ta,
KI/T yCIIOBHOTO TOIUIMBA - y=35,9.

Tabnuua 1 - XapakTepucTuka TorimnBa (coctas yris, %)

A S \\ C H N O

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

3aoaua 2. B KOTenpHON YCTAaHOBJIEHO JBa KOTJIA, pabOTArONIMX Ha YIJIE.
Onpenenuts 00bEM JBIMOBBIX Ta30B, a TakKkKe MAKCHUMaJIbHO Pa30BBIC
BBIOPOCHI 30JIbI M OKCHJIOB CE€phl, yriepoja, a3zoTa MpH CIEAYIOMIMNX
MOKa3aTeNsAX: pacyeTHbIM pacxojJ TOIMBa Ha ojauH koten - 900 r/c,
TeMIiepaTypa OTXOASIIMX Ta30B B ycTbe TpyOnl - 155 °C, ocranbHbIe

MoKa3aTesid CM. B IPEABIAYIIEH 3a/1a4e.

3aoaua 3. B KOTeNbHON YCTAHOBJIEH OJMH KOTEJ, padOTaroluil Ha yrJie.
Onpenenure 00BEM [BIMOBBIX Ta30B, a TakKe MAaKCHUMAaJbHO pa30BbIC
BBIOPOCHI OKCHJIOB CEpBbI, YIJIepoa, a30Ta MpH CIEAYIOIIMX IOKa3aTelsx:
pacxoj ToruBa Ha oauH koten - 1000 r/c, Temneparypa OTXOAIIMX Ta30B B
ycThe TpyOsI - 145 °C, ocranbHble TOKA3aTeNn CM. B IpebIAyIIeit 3a1aue.
Tabnuua 2- XapakTepucTuka TormBa (coctas yris, %)

A S % C H N O

29,8 3,1 32,8 24,7 3,6 1,0 5,0
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I'JIABA 4.
IKOJOI'MYECKHUE NPOBJEMbBbI TPAHCIIOPTA U ITYTHU UX
PEIHIEHUASA

TpancnopT - OJIMH U3 BaXXHEHIINX 3JIEMEHTOB MaTepUaIbHOTEXHUUECKOM
0a3pl  OOLIECTBEHHOIO  MPOM3BOJACTBA M  HEOOXOAMMOE  YCJIOBHE
(YHKIIMOHUPOBAHUSI COBPEMEHHOTO MH]IyCTPUAIILHOTO OOIIECTBA, TAK KaK C €ro
MTOMOIUIBIO OCYILECTBIISIETCS MEPEMENIEHUE TPY30B U IMACCAKUPOB.

B Hacrosimiee BpeMs 3€MHOM IIap MOKPBIT TYCTOM CETBKO IIyTEH
COOOIIEHUs, OJIHAKO PA3BUTUE PANIMYHBIX BHUIOB TPAHCIOPTA, IIUPOKOE
pa3BUTHE aBTOTPACC MPHUBEIUM K MHOTOKPAaTHOMY YBEJIMYEHHUIO MPSIMOrO M
KOCBEHHOI'0 BO3JICHCTBUS TPAHCIOpPTAa Ha OKpyxkaromyr cpeny. llpu Bcem
MHOT000pa3uu GpopM BO3JECUCTBUS TPAHCIIOPTA HA OKPYKAIOUIYI0 TPUPOJIHYIO
Cpely UX UCTOYHUKH MOKHO OOBE/IMHUTD B JIBE OCHOBHBIE T'PYIIIIHI:

1.  mpancnopmuvie kKommyHuxayuu (aBTOJOPOTH, KEJE3HBIE TOPOTH,
a’poJIpOMBbI, TPYOOIIPOBO/IbI), OHU BO3JICHCTBYIOT HA MPUPOIHYIO CPEAY MPSIMO,
MIOCTOSIHHO U JITTUTEHHO;

2. mpaHncnopmusle cpeocmea (aBTOMOOWIM, CaMOJIEThI, CyJa),
KOTOPbIE OKa3bIBAIOT KPATKOBPEMEHHOE BIMSHUE HA IPUPOTHYIO CPEIY

o caxka BBIOPACBHIBAETCS MPEUMYIIECTBEHHO IU3EJIbHBIMHU, a TaKXKE
ra3oTypOMHHBIMU JIBUTATEISIMU; BBIOPOC 3aBUCHUT OT THUIA JBUTATENS, CPOKa
AKCIUTyaTalliu U OT PETYJUPOBKHU CUCTEMbI BIPHICKUBAHUS TOILJINBA;

o JTMOKCHUJ Cepbl 00pa3yeTcs mpu padoTe JU3ENbHBIX JABUTATEINECH,
MIOCKOJIbKY JAM3€IbHOE TOILTUBO COACPIKUT CEPY;

o CBHUHEI] J0OaBJsieTcsl B OCH3MH B KaU€CTBE aHTUJIETOHATOPA, B TOJI
OJINH aBTOMOOMJIb BEIOPACHIBAET OKOJIO 1 KI' CBUHIIA;

o npu paboTe aBTOMOOWIISI B aTMOC(epy MOCTYIAET TAaKKEe PE3UHOBAs

IIBLJIb, 06pasy}01ua51cs1 IIpHU UCTUPAHHUH ITOKPBIIICK.
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[Ipu cTpouTenbCTBE W  BKCIUIyaTalldd JOpOr, TPyOOIpPOBOJIOB,
a’poAPOMOB MPOUCXOIAT NOUYBOPA3PYILIAOIINAE MPOLECCHI: OMOJ3HU, MTPOCAKU
U 0COOEHHO JOopokHas 3po3us. [IpupojHbIe KOMILIEKCHI, PACHOJIOKEHHBIC
BOJM3M  HACBITIEM  KEJIE3HBIX U IIOCCEMHBIX  JOpPOT,  IOCTEIEHHO
TPaHCPOPMUPYIOTCS U JIETPATUPYIOT.

N3BeCTHO, 4TO BIOOJB ABTOTPACC, KEIE3HBIX JOPOT M BBIXOISIIMX HA
MOBEPXHOCTh HE(PTEra3oTpyoOMNpOBOJIOB TMOYBEHHBIM TMOKPOB 3arpsi3HSAETCS
COCMHEHUSIMU CBUHIIA, CEpbl, HEQTEIPOAYKTaMU U JPYTMMHU BEIIECTBAMH.
[Ipu3eMHBIN CI0¥ BO3/yXa BOJM3HM aBTOJOPOT 3arpsi3HEH IMBLIBIO, COCTOSIIHE
13 yacTtull achanbTa, pe3ruHbl, METalJIa, CBUHIIA U IPYTUMU BEIIECTBAMU, YaCTh
KOTOPBIX 00J1a7a€T KaHIIEPOTE€HHBIM U MyTar€HHBIM JIEUCTBUEM.

[IpropUTETHBIMU HAINPABICHUSIMH CHUKCHUS 3arPsI3HEHUS] OKPYXKAOUIEH
Cpeabl aBTOMOOMIIBHBIM TPAHCIIOPTOM SIBJISIFOTCSI:

o MIPUMEHEHUE HOBBIX BHJIOB aBTOTPAHCIOPTA, MHHUMAJIbHO

3arpsI3HSIONIMX OKPYKAIOIIYIO cpeay (HarmpumMep, 3JIeKTPOMOOUIIH);

° pallMOHAJIbHAs OpraHu3alusl U YNPABICHUE TPAHCIOPTHBIMU
IMOTOKAaMHU;
° HCIIOJIb30BaHHUE 00JIee KAQUSCTBEHHBIX HJIM DYKOJOTHUYECKH YHCTBIX

BHJIOB TOILIMBA (HAMIpUMeEp, ra3);

o MIPUMEHEHUE COBEPIICHHBIX CUCTEM - KaTaau3aTOPOB TOIUIMBA U
CUCTEM IIIYMOTJIYIICHUS - TIIyIIUTENEH 1yma.

K TexHomorm4ecKuM MEpONPHUATHSIM TI0 CHIDKCHHIO BBIOPOCOB
aBTOTPAHCIIOPTa OTHOCSITCS 3aMEHa TOILIMBA U JIBUTATENS; COBEPIICHCTBOBAHUE
pabouero nporecca ABUraTeNsl; TEXHUUECKOe 00CTyKUBaHUE.

B ycnoBusix ropona asurarens aBroMoOusisi padboraer 30% BpemeHU Ha
xonoctoM xoxy, 30-40% - c¢ mocrosHHOoM Harpyskou, 20-25% - B pexume
pasrona u 10-15% - B pexume TopmoxkeHud. llpm 3TOM Ha XOJIOCTOM XOIy

aBTOMOOMIIb BbIOpackIBaeT 5-7% okcuaa yriepoja K 00beMy BCEro BhIXJIONA, a
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B IIPOLIECCE JIBUKEHUSA C MOCTOSSTHHOW HArpy3Kou - ToJbKO 1,0 -2,5%. Ycnosus,
NpUOIMAKEHHBIE K pabd0Te MOJI BBICOKOW HArpy3Koil, MOTYT OBbITh CO3/IaHBI
MyTeM YBEJIMUYEHUsS YKCIIa Iepead win 00Jee 4acToro nepeKiIoueHus nepeaad
Ha ONTUMAJIbHBIA PEXKUM C TTIOMOIIbIO KOMITBIOTEPA.

JpyruM BapuaHTOM PENICHUS SIBJSETCS UCIOIb30BaHUE BapuaTtopoB. [[is
kaxjaoro Buaa JIBC mpu mpoumx paBHBIX YCIOBHUSIX OOBEM 3arpsi3HSIONINX
BEILIECTB, BBIACISEMBIX B aTMoc(epy, MNPONOPLUHUOHATIEH pPACXOAy TOIUIMBA.
[ToaToMy »KOHOMHSI TOIUIMBA O3HAYaET COKpAIEHHE BHIOPOCA TOKCHUYHBIX
npumeceit B atMmocdepy.

B kadecTBe KOMOMHMPOBAaHHOTO TOIUIMBA HauOojee yHNOTPEOUTETbHBI
CMECH Ha OCHOBE O€H3MHa U cnupTOB. B bpazuinnu mmpoko 3KCIIyaTupyroTcs
aBTOMOOWJIM, HCIOJB3YIOIIMEe B KAUYE€CTBE TOIUJIMBA YKCTHIE CHOUPTHI, HX
JKCIUTyaTalusl I[oKa3aja, 4YTO B OTpabOTaBIIMX Ta3aX pe3KO CHIKEHO
collepaHuWE OKCHUJIOB a30Ta M  YIVIEBOJOPOJOB. BBeaenue cnupra
CIOCOOCTBYET MOBBIIIEHUIO OKTAaHOBOTO YHMCJIA MPU  OJHOBPEMEHHOM
CHWKEHUU COJIEpX,aHusi B OTpadOTaBIIMX Tra3ax OKCHUIOB a3zoTa H
YTJIEBOJOPOIOB.

BaxxHoe 3HaueHHE MMEIOT COOPYKEHHUE MarucTpaiei-1yosiepoB, a Takxke
opraHuzanusi (QYHKIIMOHUPOBAHHUS CUCTEMbl XpaHEHMs, TAPKOBaHUS W
TEXHUYECKOTO 0OCITYKUBAHUS aBTOMOOUIIEH.

K caHUTapHO-TEXHHUYECKUM MEPOMPHUATHUSIM OTHOCHUTCSI PELUPKYIISIIUS U
HEWTpanu3auus oTpadOTaBIINX Ia30B.

K aagMUHUCTpaTUBHBIM - YCTAaHOBJIEHUE HOPMATUBOB KaueCTBa TOILJIMBA U
JOMYCKAEMbIX PETHOHAJIBHBIX BBIOPOCOB; BBIBOJ M3 TOPOJa TPAH3UTHOTO
TPAHCIIOPTa, CKJIAJACKUX 0a3 M TEPMHUHAIIOB; BBIJCIECHUE TIOJOC JABUKEHUS
OOILIIECTBEHHOTO TPAaHCIOPTa M CKOPOCTHBIX JOPOr 0E€30CTaHOBOYHOIO

ABMXKCHUS.
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B kauecTBe MEepCHEKTUBHBIX TOIIMB MOTYT OBITh MCIHOJIb30BAaHbI TAKXKE
aMMUaK 1 BOJOPOJI, TPUYEM BOJAOPO OCOOCHHO MEPCIEKTUBEH C

HKOJIOTMYECKOW TOYKM 3pEHUs, TaK KaK MpPHU €ro CropaHuu 00pasyroTcs
NPEUMYIIECTBEHHO Napbl BOJBI.

JUist O4MCTKHA OTpaOOTaBIIMX ra3oB OT OEH3MHOBBIX JBUTATENICH dYallle
BCEr0 MPUMEHAIOT IUIATUHONAUIAINEBbIE U IJIATUHOPOIUEBBIE KAaTalIN3aTOPBHI.
B nocnennee BpeMs BHEAPSAIOTCS U OOJEE CIOXKHBIE COCTABBI, COIEpPIKALIUE
IUIATUHY, POJAWH, Nalaiuidi W IUPKOHUW HA TPaHYJUPOBAHHOM OKCHJIE
TFOMUHUSL.

K nnaHupoOBOYHBIM  MEPONPHUATHSIM  OTHOCATCA  OpraHU3aLMs
[IEPECEUYEeHUs] YJIMI] Ha pPa3HbIX YPOBHAX, MOJA3EMHBIX (HAI3EMHBIX)
MEUIEXOJHbIX MEPEXOJ0B M O3CJICHEHUWE Maructpajied u yiaul. Jpyrum
HaIpaBJICHUEM SIBIISIETCSI BBIHECEHME HCTOYHUKA 3arpsA3HEHUS 3a Ipelesbl
CEJINTEOHON TEPPUTOPUH, YTO JOCTUTAETCS PALMOHAIBHBIM TPAaCCHPOBAHHEM
TOpPOJICKUX Marucrpaiei. BaxHoe 3HaU€HHE HMEIOT COOPYKEHUE MarucTpaiei-
nyOnepoB, a TakXke opraHu3auus (PyHKIHMOHUPOBAHUS CHCTEMBI XpaHEHUS,
MapKOBAHMS U TEXHUYECKOTO OOCTY)KUBaHUSI aBTOMOOMIIEH.

BaxkHoe 3HaueHHEe UMEIOT COOPYKEHUE MAarucTpaiei-1y0sepoB, a TaKxKe
opranuzanusi (yHKUMOHUPOBAHUS CHUCTEMbl XpaHEHMs, [ApKOBAHUS U
TEXHUYECKOI0 00CITyKUBAHHSI aBTOMOOMIIEH.

K caHuTapHO-TEXHUYECKHM MEPONPHUITHUSAM OTHOCUTCS PELUUPKYJSALUS U
HEWTpanu3anus oTpadOoTaBIINX Ia30B.

K anMuHHCTpaTUBHBIM - YCTAaHOBJIIEHHE HOPMATUBOB KaueCTBA TOIUINBA U
JOMYCKAaeMbIX PETrHOHANBHBIX BBIOPOCOB; BBIBOJ K3 TOpOJa TPAH3UTHOTO
TpaHCIOPTa, CKJIAACKUX 0a3 W TEPMHUHAIOB; BBIJACIIEHUE II0JIOC JABH)KCHHUS
OOLIECTBEHHOTO TPAaHCIOpPTa M CKOPOCTHBIX JOPOT 0OE€30CTAHOBOYHOIO

ABWKCHUS.



29

Paspabomxa anvmepuamusnvix 6udoe asmompancnopma. VineambHbIN
aBTOMOOWJIb MJII TOpoja - JJIEKTPOMOOWIb. OH TPUBOAUTCS B JIBIDKCHHE
AJICKTPOJIBUTATENIEM, KOTOPBIH, B CBOIO O4Yepelb, TOJy4aeT HDHEPTHIO OT
aKKyMYJIATOPHBIX OaTapeil. DIeKTpoMOOWJIb TIOYTH HE JaeT BBIOPOCOB
BpPEIHBIX BEIIECTB, Y HETO OOJBIION KPYTAIIN MOMEHT Ha MaJIbIX CKOPOCTSX
BpallieHusi, KPOME TOTO, OH MPEANOYTHTEIbHEE C TOYKH 3pPEHUS yACIbHOU
MOIITHOCTH W 00Jieé KOMITAKTE€H, OH TpeOyeT MEHbBIIE pPETYIHPOBOK, HE
noTpeOIsIeT MHOTO Maciia, TIPOIle CHUCTEMa OXJIaXJICHHUS, a TOIUIMBHAS -
BOOOIIIE OTCYTCTBYET, KpOME TOTO, OH M3JIy4aeT 3HAYUTEIIHFHO MEHBIIE ITyMa,
4eM aBTOMOOWIIN C JTU3EIbHBIM I OCH3UHOBBIM ITPHUBOJIOM.

[IIBenckue aBTOCTPOUTENN pa3zpadboTaii THOPUIAHYIO MOJEIh ABTOMOOWUIIS, Y
HEro JBa JBUTATENS - DJICKTPUUYECKHM, MUTAEMBI OT aKKyMyJsITopa, U
ra30TypOWHHBIN, TOTPEOISIONTNI JU3eTEHOE TOTUIHBO.

B ropojickux yciaoBUSX BecbMa NMEPCHEKTHBHBIM CUHTACTCS HCITOJIB30BaHUE
MOJTyaBTOHOMHBIX TPOJIEOYCOB. Takoit TpoJuieioyc OCHAIIEH
aKKyMYJIITOpaMH, TIO3BOJISIONIMMH MTPE0A0JieBaTh 10 10 KM aBTOHOMHO.

CoJIHEUHBI  DJIEKTPOMOOMIL  TIPEACTaBIseT  COOOM  KOMILIEKC,
BKJTFOYAFOIITUH 3JICKTPUISCKUA aBTOMOOMIIb M COJTHEUHBIN KOJIICKTOP, KOTOPHIM
obecIieunBacT nepe3apsaaKy akKyMyJIITOPHOW O6ataper BO BpeMsl €T0 JBHKCHHUS
WTH CTOSTHKH.

B aBToMOOWIIE C WHEPIIMOHHBIM ABUTATEIIEM B KAa4eCTBE HAKOIHUTEIS
SHEPTUM HCIOJIB3yeTCS MaxXxOBUK. Takoe HOBOBBEACHHE ITO3BOJIIET OOOWTHUCH
0e3 naBuraTens, KOpOOKH CKOpPOCTEH, paauaTopa, cTapTepa W BBIXJIOITHOMN
TpyOBl. DJEKTPOTOK OT CTallHOHAPHOTO HWCTOYHUKA HCIIONB3YETCA IS
PacKpyTKH CyIlepMaxoOBHKa W3 JIETKUX, HO MPOYHBIX Ha Pa3pbiB YIJICPOIHBIX
BoJIokoH. Korma o HabGeper 00OpOTHI, HampspkeHHe OTKiIrodaeTrcs. OmgHako
BpallleHue TPOJOJDKAETCS HECKOJbKO YacoB, ITOCKOJBKY CyHEPMaXOBHK

3dKJIIITOYCH B TICPMCTUYHYIO KaAIICyJly, H3 KOTOpOfI BbIKa4YaH BO3AyX, a
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MarduTHBIN IMoABEC YCTPAHACT TPCHUC B IIOAIUITHUKAX.

4.1. Ouenka pa0doThI ABUraTe/Ieil ABTOTPAHCIIOPTA

Metoauka TpOBEACHUS WHBEHTAPU3AIMU BBIOPOCOB 3arps3HSIOIINX
BelIeCTB B armocdepy sl aBTOTPAHCIOPTHBIX NPEANpPUSTUNA pa3paboTaHa
HayuHo-uccnenoBaTeibCKUM —~ UHCTUTYTOM  aBTOMOOWJIBHOTO — TpaHCIIOpTa
(HUMAT) m npenHazHadyeHa il ONPEACICHUS BaJOBBIX M MAaKCHUMAaJbHBIX
Pa30BBIX BLIOPOCOB aBTOTPAHCIIOPTA.

[IpyurHa 3arpsi3HEHUsT BO3JlyXa Pa3HOOOpPA3HBIMU  JBUTATEIISIMU
BHYTPEHHETO CrOpaHUs, WCIOJb3YIOIMIMMHA B Kaye€CTBE TOIUIMBA MPOIYKTHI
HedTenepepadOTKH, 3aKI0YACTCS B HEMOJHOM M HEPAaBHOMEPHOM CrOpaHUH
TOILIMBA.

OcHOBHasi XMMHYECKasl PEaKIMs, MPOTEKAIOIAs IPU CTOPAHUU TOILINBA,

BBITJISIIUT CJIEAYIOIITUM 00pa3oM:

CXHy +()C + 0,25_)/)02 -+.XC02 + 0,5)/1‘[20,

riae CxHy - ycmoBHOe 0003HaueHHE TaMMBbl YTJI€BOIOPOIOB, BXOIAIINUX B
COCTaB TOILIMBA.

OCHOBHBIMHM  3arpsI3HSAIONIMMHU  BEIIECTBAMH, BXOJSIIMMHM B COCTaB
BBIXJIOMHBIX Ta30B MPaKTUUECKU Bcex asurareneu, sBisitoTress CO, CxHy, NO,
(B mepecuere Ha NO2). Ilpu omnpeneneHHBIX YCIOBUSIX B BBIXJIOMHBIX Ta3ax
cojaepxkarcs Takke SO2, caxa, OeH3(a)IUPEH, COCTUHEHUS CBHHIIA U JPYTUe
BEIIECTBA.

BrIOpOoCHI 3arps3HSAIONIMX BEIIECTB aBTOTPAHCIOPTOM OCYIIECTBIISIOTCS

Ha CJIEAYIOIMIMX OCHOBHBIX 3Tamax ero padoThl: IPOrpeB ABUTATENS, XOIOCTOU
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X0/J1, MPOOEr MO TEPPUTOPUU MPEANPUITHS U JBUKEHHUE 110 Tpacce.

VYienbHble ~ BBIOPOCHI  3arpsi3HSIIONIMX ~ BEHIECTB  JBUTATENISIMU
aBTOTpPAHCIIOpPTAa  3aBUCAT  OT  KaTeropuu  aBTOMOOWIIEH, OT  HUX
Ipy30H0JbEMHOCTH, THIIA JIBUTATENs, UCIOJIb3yEMOTO TOILUIMBA, OPraHU3aluH
KOHTPOJISL COJEpKaHUsl 3arps3HSIONIUX BEIIECTB B OTpPa0OTaHHBIX rasax,
nepuoja roga. [lepuosbl roga (XoJIOHBIN, TEIUIBINA WIIM IEPEXOAHBIN) YCIOBHO
MPUHUMAIOTCSI 10 BEJIWYMHE CPEJHEMECSYHOM TemIieparypbsl. Mecsipl, B
KOTOPBIX CpEJHEMecSuHas TeMmIepaTypa Hike MuHyc 5°C, OTHOCATCA K
XOJIOJHOMY MEPHUOY; MECALIBI CO CPETHEMECIYHON TEMIIEPATYPOM BBIIIE TLTIOC
5°C - k TemnoMy mepHOLY, a ¢ Temmeparypoit ot Munyc 5°C mo mioc 5°C - k
MEPEXOTHOMY.

JInst  pasHBIX KIUMATHYECKUX 30H MPOJAOJDKUTEIBHOCTh YCIOBHBIX
nepuosioB pasHas u onpexaensiercs cormacHo CHull 2.01.01.82. Bausnue
nepuojia Toja YYUTHIBAETCS TOJBKO JJII aBTOMOOWIJIEH, BBIE3KAIOIMIUX C
OTKPBITBIX CTOSHOK. Ha 3akphIThIX CTOSIHKaX pacueT TrOJO0BbIX BBIOPOCOB
BBITIOJIHAETCS KaK JUIsl TOCTOSIHHOTO TEIJIOro Mepro/a roja.

[IpobGer aBTOMOOUIISE IO TEPPUTOPUM TIPEATPUSATHUS B JICHH PABEH ITyTH OT
LEHTpa IIOMAJKU-CTOSIHKU O BOPOT IIPU BBE3/IE U BBIE3/IE B CYMME, [IPU 3TOM
NPUHUMAETCS, YTO CKOPOCTh ABMXKEHHUs cocTaBisger 10-20 kM/4, Harpyska
NPaKTUYECKH OTCYTCTBYET M OCHOBHYIO YacThb BBIOPOCOB COCTaBIISAIOT
MPOAYKTHl HEMOJIHOTO CrOpaHusl MpU MPOTPEeBE JBUTATENs] - BeJIUYHUHA
HEMNOCTOsiHHAsA, Mo Mepe mporpesa BelOpocel CO, CHy, m caxu (C)
yMeHbIIaTCs, a BbIOpochl NO, He3HAYUTENbHBI. Y I€JbHbIE HOPMATHUBHBIC
BBIOPOCHI OTPaXkKalOT MHTETPAIBHYIO OLIEHKY BRIOPOCOB 32 3TO BpeMsI.

Pemure 3amaun

3aoaua 1. KoMOuHatT umeeT ouH rpy3oBoi aBTomooOmib ['A3-51, mecto

CTOSIHKM KOoTOoporo Haxoautcs B 30 M oOT Bbe3aHbIX BOpoT W 200 M oOT

BBIC3IHBIX BOPOT. ABTOMOOMJIb BBIE3KAET C TCPPUTOPUHU U BHE3KACT OAUH Pa3
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B JieHb. OnpeaenuTe BajgoBbld BEIOpoCc 3B Ha TeppuTopuu npeanpustus 3a 20
OTpabOTaHHBIX THEH B HUIOJIE.

3aoaua 2. Onpenenute rogoBON BaJOBBIM BRIOPOC OKCHZIA yriepoaa OT
20 aBT0oOycoB MHxkapyc-250 mOAMOCKOBHOTO aBTOMOOHWJIBLHOTO I1apKa MpH
eXEeIHEBHOW paboTe ¢ KOA(PUIIMEHTOM BBIyCKA Ha JIMHUIO, paBHbIM 0,7.
PaccrosnHue oT neHTpa OTKPBITON CTOSIHKH 10 BOPOT 250 M.

3aoaua. Takcomapk BBIITYCKAeT HA JMHUIO €XeJHEBHO 70 JIErkoBBIX
aBToMoOuIel u3 958 umeromuxcs. PacctosHue oT BOPOT A0 LIEHTpa KPBITOU
CTOSIHKH 25 M, Bpems paszbesna 45 muH. OnpenenuTe BaJoBbIi U MAaKCUMAJIbHO
pa3oBBI  BBIOpOCHI B aTMoc(epy OKCHAOB a30Ta oOOIIell BBITSAKHON
BEHTWISIIMOHHOM CHUCTEMOW KpPBITOM CTOSHKHU. Y AenbHbIE BbLACHeHHST NOX
JIETKOBBIX aBTOMOOWJIEH, MCHOJIB3YIONIMX B KAdyeCTBE TOIUIMBAa OCH3WH, MPHU
XpaHEHUM B T[IOMEUICHUM NPUHUMAIOTCS Kak JUIsi TEIUIOro TNepuoja u
COCTaBIIAIOT: TIpu mnporpeBe jasurarens - 0,05 r/muH, npu mnpobdere 1o

tepputopuu - 0,4 r/km, Ha XomocTtoM xoay - 0,05 r/MuH.
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I')TABA S.
3KOJIOT MTYECKUE MMPOBJIEMBI OTJEJBHBIX OTPACJIEN
HPOMBIIIJIEHHOCTHA

[TpomeiniieHHOCTH POoccuu cOCTOUT U3 IBYX OOJIBIIUX TPYIIT OTpacieit
no0bIBaroIe 1 oOpadaThIBaOIIE. /[00Obl8arowas npoMbvlULIeHHOCb SIBISETCS
BOKHEHUIIIEH COCTABHOM YacThl0 MPUPOJIONONIB30BaHUsA, OOECIeUrBaloIIen
NOTPEOHOCTH 00IIeCTBA MUHEPAJIBHBIM ChIPHEM.

MuHepalibHbI€ PECypchl OTHOCATCS K YHCIY HEBO300OHOBIISIEMBIX
pecypcoB, a  MECTOPOXKIECHUS  TMOJE3HBIX  HCKOMAEMbIX  SIBJISIIOTCS
ucueprnaeMbiMi. Pa3BellaHHbIE MECTOPOXKACHUS MOJIE3HBIX HMCKOIMAEMBbIX
CIIy’KaT MHUHEPaIbHO-ChIPhEBOUM 0a30il JOOBIBAIOIIEH MPOMBIIUICHHOCTH; €€
Pa3BUTHE OMPEACISIETCS YPOBHEM IPOM3BOJUTEIIBHBIX CHJ, TMTOTPEOHOCTHIO B
MUHEPAJILHOM CBIpbE M pa3MepaMyd MHBECTUIIMA Ha OCBOCHUE HOBBIX
MeCTOpOXKAeHUN. EXKErolHo B MUpE U3 TOPHBIX MOPOJ W3BIEKAIOTCS JIECSITKU
MJIpA. T Pa3IMYHOTO MUHEPAIIBHOTO CHIPhS U TOILJIUBA.

K noOsiBaroiiieid mpoMBIIUIEHHOCTH Poccru OTHOCATCSI IPEANPUATHS 10
N00BIYE€ TOPHOXMMHUYECKOTO CBHIPhS, PYJ YEPHBIX W IBETHBIX METAJIOB H
HEPYJAHOTO CBIPhS I METAUTYyPIHH, HEMETAINIMYEeCKuX pyl, HedTH, rasa,
yIJIsl, CJAHLEB, COJIEd, HEPYJIHBIX CTPOUTENBHBIX MAaTEPUAIOB, JETKUX
MPUPOJIHBIX 3aIlOJIHUTEIECH W W3BECTHsKAa, a Takxke ['DC, npeanpustus
JIECOAKCILTYaTAall|H, IO JIOBY PHIOBI U I00BIYE€ MOPENPOYKTOB, BOJOIPOBO/IHI.

OcCOOEHHOCTSIMU  TPHUPOJIONIONB30BaHUA B 00JIacTH  JOOBIBAIOIIIEH
MPOMBILIJICHHOCTH ~ SIBJISIFOTCSL  TO, YTO COOTBETCTBYIOIHUE MPEATPUATHS
CO3JIAI0TCS HEMOCPEACTBEHHO Ha caMOM MECTOPOXKIECHUH, 1704
MIPOU3BOJICTBEHHAs] MOITHOCTh U CPOK CIY>KOBI 3aBUCST OT pa3MepoB (0Obema)

3a11aCoOB ITI0JIC3HOI'O NCKOIIacMOIO.
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JloObiBarolieid  OoTpaciu  MNPUCYIIA  MACIITA0HOCTh U BBICOKAs
CHeIMaInu3anns MPOU3BOJICTBA, B CUIy YETO BCET/la MPUCYTCTBYET TCHICHIIHS
YKPYIHEHUS TOOBIBAOIMNX KoMIaHui. JloObIBaroIee mMpou3BOJCTBO SBIISETCS
KPYIHBIM MOTPEOUTENIEM MaTEPHUATILHBIX PECYPCOB, MPEXK]IEC BCETO MPUPOIHBIX,
Y COTIPOBOKIAETCS MACIITaOHBIM BO3JCHCTBUEM HA MMPUPOJTHYIO CPEIY.

B 30me gelicTBUS  MOOBIBAIONIMX TPEANPUITHA HW3BIMAIOTCS U3
CEIbCKOXO035MCTBEHHOTO 000pOTa 3€MJIM, HAPYIIAIOTCS IE€IOCTHOCTh 3€MHBIX
HEIp W BOJHBIA PEXHUM, 3arps3HSAIOTCS 3€MHAsl TOBEPXHOCTh, BOJHBIC
MUCTOYHUKHA M BO3IYIIHBIA OaccelH; B KOHIIE KOHIIOB, ()OPMUPYIOTCS HOBBIC
JaHAmadTel, BO MHOTOM HE OTBEUAIONIME YCJIOBHSAM  HOPMAJIbHOU
KU3HENIEITEIbHOCTH YEIOBEKA.

Obpabamulearowas npomMvluLIeHHOCMb HACUUTHIBACT NECATKU OTpacieH,
Kaxaass W3 KOTOPBIX HMEET CBOM TEXHOJOTHYECKHE OCOOCHHOCTH,
cenupuIecKue XapakTepHbIE TOJIBKO i1 Hee BbIOpockl (cOpockl). K
oOpa0arbiBarollled  MPOMBIIUIEHHOCTH  OTHOCSTCA  MPEANPUATHS 1O
MPOM3BOJICTBY UYEPHBIX W [BETHBIX METAJJIOB, NPOKaTa, XHUMHUYECKUX U
He(PTEeXMMHUUECKUX TPOAYKTOB, MAaIIMH W O00OpYyJOBaHMs, TMPOIYKTOB
JIepeBOOOPaA0OTKH M IEJUTFOI03HO-OYMaXHOW MPOMBINIICHHOCTH, IIEMEHTa |
APYTHX CTPOUTENBHBIX MaTepuajoB, TMPOAYKTOB JIETKOW U  MHUIIEBOU
NPOMBIIIJIEHHOCTH, a TakKe MPEANPHUITHS 10 PEMOHTY IPOMBIIIICHHBIX
W3IEIINM.

Xumuyeckas u Hepmexumuueckas npPOMbLULIEHHOCMb., XUMUYECKasl
IPOMBIIIJIEHHOCTh - 3TO OTPacib HAPOJHOTO XO3SHCTBA, MPOU3BOISIIAS
pa3juYHble  BUABl XUMHUYECKOM  MPOAYKIMHA JUIsI  BCeX  OTpaciei
POMBIIIJIEHHOCTH, CEJIbCKOTO X031 CTBa, Chephl MOTPEOJICHUS.

Ona  TPOW3BOAUT  TPOAYKTHl OCHOBHOW XHUMHUHU - aMMHUaK,
HEOPTraHWYECKHE KHUCJIOTHI, IMEJI0YH, MUHEpaIbHbIE YI00peHUs, COay, XJOp U

XJIOPOMPOAYKTHI, CKUKECHHBIC I'da3bl, IIPOAYKTBI OPIraHHYCCKOT'0 CUHTC3a
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KUCJIOTBI, CHOUPTBL, 3(PUPBI, HIEMEHTOOPTAHUYECKHE COCTUHEHMUS,
YIJIEBOJIOPOABI, OPTAaHUYECKHE IMOJYIPOAYKTBI, KPACUTEIN;, CHUHTETUYECKHE
MaTepualibl - CMOJIbI, IUIACTMACCHl, XUMUYECKUE M CHHTETUYECKUE BOJIOKHA,
XUMHUYECKHUE PEAKTUBBI, TOBAPHI OBITOBON XUMHUH.

BnusiHne XUMUYECKUX NPEANPUITUNA HA OKPYKAOIIYI0 CPENY 3aBUCUT OT
MPUMEHSEMOrO  CBIPbSl, TEXHOJIOTMH, WCIIOJb3yEMOM  ammaparypel H
000pyA0BaHUsl, TIJIAHUPOBOYHBIX PEUICHUW BHYTPU MPEANPUSATUM, YCTPOMCTBA
TEPPUTOPUHU.

XHAMUYECKAasT MPOMBINUIEHHOCTh MO KOJWYECTBY M TOKCHYHOCTH
BBIODAChIBAEMBIX COEAUMHEHHMI 3aHUMaeT Beayliee wmecto. OCHOBHBIMU
BBIOpOCAMU XUMHUYECKUX TMPEANPUITUN SBIAIOTCS Tas3bl, Hapbl W TIbUIb
XUMHUYECKUX COCTUHEHU.

HedrenepepabaTriBaroiiive 3aBoAbl, OTHOCSIINECS K KPYMTHOTOHHAXHBIM
IPOU3BOJACTBAM, BBINTYCKAIOT TOPIOYME U CMa304yHbIE MaTepualibl, OUTYMBI,
ANEKTPOJHBIN KOKC, apOMaTH4eCcKue yrieBoopoasl. [Ipu nepepadbotke HedTH
B arMoc(epy TMOCTyHnaroT OKCHIBI Cepbl, yIjepoga M a30Ta, aMMHAK,
CEPOBOJIOPO/, YIIIEBOJAOPOIbI, AJIbIETUbI, MEPKANTaHbl, (DEHOJIBI.

Co CTOYHBIMHM BOJIAMH B IMOBEPXHOCTHBIE BOJBI ITOCTYIAET 3HAYUTEIHHOE
KOJIMYECTBO He(PTenpoayKTOB, Cyib(haToB, XJIOPUIIOB, COCIUHEHUM a30Ta,
(deHOI0B, CcoJIe TSKENbIX MeTauioB. bosbiioi mpobiemMoit  sBISIOTCS
TOKCUYHBIE OTXOJbI, CTOSIIIUE U3 XUMUYECKH aKTUBHBIX Ta30B, 00pa3yIOIIUXCS
MIPU SKCILTYaTallid OYUCTHBIX COOPYKEHUM.

Mawunocmpoumenvnas  NPOMbIUIEHHOCMb -  OTPacib  TSHKEIIOU
IPOMBIIUIEHHOCTH, IPOU3BOASANIAS  BCEBO3MOXHBIE  MAIIUHBI, OpPYIHS,
npuoOOphl, a TakXke MpPeAMEeThl MOTPeOJeHus U MPOAYKIUIO OOOPOHHOTO
HA3HAYCHUA.

TpaguIMOHHO MAIIMHOCTPOEHHUE JENAT HA CICAYIOIIUE TPYMIIbI

OTpaCHCfIZ TSOKCJIOC MAIIMHOCTPOCHUC, 0611[66 MAallmMHOCTPOCHUC, CPCIAHCC
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MAIIMHOCTPOCHUE, TOYHOE MAIIMHOCTPOSHHE, MPOU3BOJCTBO METAITNYECKHUX
W3JICNINI ¥ 3arO0TOBOK, PEMOHT MAaIlIuH U 000pyIOBaHMS.

OO0miee MaIIMHOCTPOCHUE TMPEJICTABICHO TAaKUMH OTPACIsIMH, Kak
TPAHCIIOPTHOE  MAIIMHOCTPOEHUE  (KEJIe3HOJOPOKHOE,  CYIOCTPOCHHUE,
aBHAIIMOHHOE, PAKETHO-KOCMHUYECKasl  MPOMBIIUICHHOCTD),

CEIbCKOXO3SIUCTBEHHOE, MIPOU3BOJICTBO TEXHOJIOTHYECKOTO
000pyAOBaHUSI I PA3IUYHBIX OTPACIEH MPOMBIIICHHOCTH.

B cocraB cpemaHero MammHOCTPOCHHS BXOJSIT aBTOMOOHUJIECTPOCHUE,
TPAKTOPOCTPOEHHE, CTAHKOCTPOCHUE, WHCTPYMEHTaIbHasI

MPOMBIIUIEHHOCTh, MPOU3BOJICTBO TEXHOJIOTMYECKOTO 000PYAOBAHUS IS
JIETKOM M TUIIEBON MPOMBIIIICHHOCTH.

Benymue otpaciu TOYHOTO MAIIMHOCTPOCHUS - MOPUOOPOCTPOCHUE,
PaIMOTEXHUYECKOE U DJEKTPOHHOE MAITMHOCTPOEHHUE, SJICKTPOTEXHUYECKAs
IPOMBINUICHHOCTh. [IpojyKiuss oTpaciieil 3TOW TpyMNbl HCKIOYUATEIBHO
pa3HooOOpa3Ha - OSTO ONTHYECKHWE NPUOOPHI, MEPCOHAIBHBIE KOMIIBIOTEPHI,
pPaMOlIEKTPOHHAS annapaTypa, aBUallMOHHbIE TPUOOPHI, BOJIOKOHHAS ONTHKA,
PaMOdIEKTPOHHAS amaparypa, jJa3epbl U KOMIUICKTYIOIIUE 3JIEMEHTHI, Yachl.
B BBIOpOCax mpeanpuATHil TaHHOW OTPACIUd COAEPKUTCSA MbLIb Pa3IUYHOTO
IPaHyJIOMETPUUECKOTO COCTaBa, IHUOKCHJ CEpPbl, OKCHUJ YyTJepoaa, OKCHJIbI
azora, cepoBoaopoa. Kpome Toro, BEIOpachIBalOTCS MacisHBIC M CBapOUYHbBIC
a’po30JIM, PACTBOPUTEIU APOMATHYECKOrO psiga (OEH30J, TOMYOJ, KCHUJIOJI,
alleTOH) U yTJIEBOJAOPOABI 3PUpPHOTO psifa (OEH3UH, YaT-CIUPUT).

MalHOCTpOUTENIbHBIC PEINPUATHS SIBJISIFOTCS HUCTOYHUKOM
CYIIECTBEHHOTO 3arpsi3HEHUs] CTOYHBIMU BojiaMH. Oco00i TOKCMYHOCTHIO
BBIJICJISIFOTCSI CTOYHBIE BOJIBI TPABWJIBHBIX OTJICJICHUM U TalbBAHMYECKHUX IIEXOB,
B HHMX COJIEp)KAaTCsl COJSIHAs M CepHasl KUCIJIOTHI, KaTHOHBI METAJJIOB (OKOJIO
40% CTOKOB COCTaBJISIIOT XpPOMCOAEPKaIe CTOYHBIC BO/IbI).

TBCpI[BIC OTXOAbl MAIMMHOCTPOUTCIIBHBIX HpGI[l'IpI/ISITI/Iﬁ pa3HH‘{HOI>'I
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CHEIUATN3alNH OTINYAIOTCSI OTHOCUTEIFHO OJHOPOJHBIM COCTaBOM - YEPHBIC
U I[BETHBIC METAJUIbI, OKajiiHa, Topenas (HOpMOBOYHAS CMECh, IPEBECHHA,
IiacTMacchl, Oymara, KapToH.

epesoobpabamulearowasn u yeino103H0-0YMAXCHASL NPOMBIULLIEHHOCHTb.
Hanbomee  kpymHbIE — TOpPEaNpuATAS  OTpAcid  COCPENOTOYCHBI B
Bocrounocubupckom, CeBepHom, CeBepo-3anagHOM U YPajJbCKOM PETHOHAX.
CymiecTByI0T 1Ba crioco0a MOJy4YeHHs! UEUTI0I03bI (OCHOBBI JJIsl IPOU3BOACTBA
Oymaru) - cyiabpuTHbIA U cyiabdaTHbid. [Ipu cynbpuTHOM 3arps3HAOTCS
NPEUMYIIECTBEHHO BOJIHBIE HMCTOYHUKH, MPU CYJIb(PATHOM - BO3AYLIHBIHI
OacceilH.

XapaKkTepHBIMU 3arps3HSIONIMMHA BEMIECTBAMHU, TTPOU3BOIUMBIMU ITHUMU
MPEANPUATHSIMU, SIBISIIOTCS: TBEPIbIC BEIIECTBA, OKCHJ YyTIepoja, TUOKCHI
Cepbl, OKCUJBI a30Ta, TOJYOJ, CEPOBOJOPOJ, AllETOH, KCUJIOJ, OyTHIaleTar,
ATUAIETaT, METHIIMEpKaNTaH, GopMalibIeTu/I.

Crounbie BOABI MPU CYIHGOUTHOW TEXHOJOTHUU PaA3IAYAIOTCS IO THUITY
OCHOBHBIX 3arps3HSIONIMX BEIIECTB, 00pa3ysd KOpPOCOJEpKallue, BOJOKHO-,
KAaOJIMHO-, IIEJIOKO- U XJIOPCOAepIKaIue CTOKH. DTU CTOYHBIC BOBI, IOTA1ast B
BOJOEMBI, MPUBOJAAT K HAKOIUIEHUIO TOKCHYHBIX WJIOB, K TOBBIIICHUIO
OMOJIOTMYECKON MOTPEOHOCTH KHUCIOpPOJa, PE3KOMY YXYAIICHUIO KadecTBa
BOJIbI, THOEIY IIEHHBIX MOPOJ PHIO.

['opoma, BOJM3U KOTOPBIX PACIIOIOKEHBI MPEANPHUSATHS IEIITIOI03HO-
OYMa)XHOM NIPOMBILUIEHHOCTH, SIBJISIIOTCA HanOosiee HEOJIaronoiayYHbIMU C
HKOJIOTUYECKOW TOYKH 3pEHHUs, HE3aBUCUMO OT TOTO, Kakas TEXHOJIOTHUS
IPUMEHSETCHA.

luwesas npomviuinenHocms - COBOKYIMHOCTh MPOW3BOJACTB MHIIEBBIX
MPOAYKTOB B TOTOBOM BHUJI€ WM B BUJE NMOITY(PaOpPUKATOB, a TaKKe TaOAYHBIX
W3JIeTNi, MbIJIa ¥ MOIOIIMX CPEJCTB, Map(ProMepHOKOCMETHUYECKONU MPOTYKITHH.

Yactb OTpaCHCfI MUIIECBOM IMPOMBINUICHHOCTH TATOTCCT K ChIPBCBbLIM paﬁOHaM,
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Apyrasi 4acTh - K paiflOHaM MOTPEOICHHS.

Jleckass ~ npomviunienHocms — TOApA3NENsAeTCS  HA  MOJOTPACIH:
TeKCTWJIBHYIO,  INBEHHYIO,  KOXXEBCHHYIO,  MEXOBYI0 MU  OOYyBHYIO
IIPOMBINIUICHHOCTh. DTO OTpaciib HE OKa3bIBaeT KaKOTO-JIMOO 3HAYUTEIHHOTO
BO3JICUCTBUS HA OKPYXKaOMIyro cpedy. Jons orpacim B BeIOpocax BpEeaHBIX
BeIlleCTB B aTMoc(epy, cOpocax CTOUHBIX BOJ B MOBEPXHOCTHBIE BOJOEMBI, B
ob0bemMax o00pa30BaHMS TOKCHYHBIX OTXOJOB B IPOMBIIUICHHOCTH HE

npesbimaet 1%.
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I')TABA 6.
MPOTUBOJAENCTBUE YI'PO3AM IPUPOITHOT'O U
TEXHOI'EHHOI'O XAPAKTEPA

B ycnoBusix TexHocdepsl, Korja BeJIMYUHA JIFOOOTO TOTOKA MEHSIETCS OT
MUHUMAJIbHO 3HAYUMOU JI0 MAKCUMAJIbHO BO3MOKHOM, MOKHO BBIJICTUTH P
XapaKTePHBIX COCTOSTHUM CUCTEMBI «UEJIOBEK - Cpefia OOUTaHUS:

- Komgopmnoe (OoNTUMAIbHOE) - TOTOKM BEUIECTBA U  JHEPrUu
COOTBETCTBYIOT ONTHUMAJBHBIM YCJIOBHUSIM B3aUMOJEHCTBUS, OOECIEYUBAIOT
0JIarONpUATHBIE YCIOBUS JACSITEILHOCTA U OTJIbIXA, CO3/IAI0T MPEANOCHUIKHU JJIs
MPOSIBIICHUSI  HaWBBICHIEH  pabOTOCHOCOOHOCTH M, KaK  CIEJCTBHUE,
MPOAYKTUBHOM JEATENBHOCTH, TAPAHTUPYIOT COXPAHEHUE 3/I0POBbS YEIIOBEKA U
[IEJIOCTHOCTH KOMIIOHEHTA «Cpe/ia OOUTaHUsD»;

- donycmumoe - TIOTOKW BEIIECTB U SHEPIHH, BO3JEHCTBYS HA 4YelloOBEKa U
cpeay OOWTaHUWS, HE OKa3bIBAlOT HETAaTHUBHOI'O BIIMSIHUS Ha 370pOBbE, HO
MPUBOJAT K AUCKOMPOpPTY, cCHUX A 3(PPEKTUBHOCTH NIESITEIBHOCTH YEJIOBEKA;
COOJIIOZIEHNE YCJIOBHII JJAHHOTO COCTOSIHUSI HE MPUBOAUT K HEOOpaTUMbBIM
HEraTUBHBIM POLIECCaM Y YEJIOBEKa U B cpejie OOMTaHuUs;

- OnacHoe - MOTOKU BEMIECTBA M HEPTUM MPEBBIIIAIOT JTOMYCTUMbBIE YPOBHH
M OKa3bIBalOT HETaTHUBHOE BO3JCHCTBHE Ha 3J0POBbE YEIIOBEKA, IMpHU
JUTUTETLHOM BO3JICHCTBUU BBI3BIBAIOT 3a00JI€BAHUSI U MPUBOMSAT K JIETpajalliu
MIPUPOTHOU CPENbI;

Ype38bluauHO ONnacHoe - TOTOKA BBICOKHX YPOBHEM 3a KOPOTKUH MEPHOJ
BPEMEHM MOTYT HAaHECTH TPaBMY, IPUBECTU K JIETAJbHOMY HCXOJY, BBI3BATh
pa3pyLIEHHUs B IPUPOIAHOM CpeEIE.

HeOnaronpusitHass ~ 0OCTaHOBKA  TE€XHOTE€HHOTO  IMPOUCXOXKJICHUS,
MPUBE/IIIAs K BBIXOLY U3 CTPOsI, HOBPEXKIACHUIO I Pa3pyIICHUIO TEXHUYECKUX

YCTPOWCTB, TPAHCHOPTHBIX CPEJCTB, 3JaHUN, COOPYKEHUN Ha3bIBACTCS
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MexXHO2eHHOU ONACHOU cumyayuel.

Asapus - TpouUCIIECTBUE B TEXHUUYECKOU cdepe (cucreme), He
COMPOBOXAAIOUIEECS THOENbIO JIIOJEM M HENONpaBUMBIM pa3pylICeHUEM
TEXHUYECKUX CPEJCTB; HE BCSKasl aBapusl SBJISAECTCS UICTOUHUKOM YpE3BbIYAMHON
CUTYyAallUH.

Kamacmpoga -  mnpouciiectBue B~ TEXHHUUYECKOM  CUCTEME,
CONPOBOXAAIOIIEeCs]  THMOENbI0  JIIOJEH, HEOOpaTUMbIM  pa3pylICHUEM
TEXHUYECKUX CPEICTB; COOTBETCTBYET MPU3HAKAM UPE3BbIUAHON CUTYAIUH.

Ypessviuatinas cumyayus (UC) - o0OcCTaHOBKAa Ha OMNPEACIICHHOM
TEPPUTOPHUU, CIOXKHBIIASACS B PE3YyJbTaTe aBapuu, OIMACHOTO MPUPOIHOTO
ABJICHUSA, KaTacTpo(bl, CTUXUUHOTO WJIM HHOTO OEJCTBUS, KOTOPHIE MOTYT
MOBJICYb WJIM MOBJICKJIU 32 COOOM YET0BEUECKUE HKEPTBbI, yIIEPO 37J0POBBIO HIIH
OKpY’KaloIllle NPUPOJHON cpele, 3HAYUTEIbHbIE MaTepualbHbIE TOTEPU U
HapyIIEHUE YCIOBUM KU3HEAEATEIbHOCTH JIFOACH.

Upes3BblualiHble ~ CUTyalldd  BO3HMKAIOT  HAMHOTO  pEXe, 4YeM
NMopoxaarnme ux omnacHele cutyauuu. [lostomy ot YUC crpamaer HamMHOTO
MEHBIIIE JII0JIeH, YeM OT MOBCEIHEBHBIX omacHocTen. Hanpumep, B Poccun ot
OMAaCHOCTEW Ha JIOporax €XerogHo morudaet 35 ThIC. YEIOBEK; HO U3 ITHX 35
ThIC. onacHbIX cuTyanuii K YC otHOocuTcs He 6oiee 10%. Takum ob6pazom, UC -
3TO O0Jiee TSKKask Pa3HOBUIHOCTh OMACHOM CUTYAIIHH.

OcHnosHbimMu  pakmopamu  603HUKHOGeHusi  onachocmeu u  4C
MexXHO2eHH020 XapaKkmepa SBIAIOTCS:

o HEYCTOMYMBOE (HAMPSHKEHHOE) COCTOSIHUE OOBEeKTa (JIMYHOCTH,
00111ecTBa, TOCYJ]apCTBA, CUCTEMBI), MPU KOTOPOM BO3JCHCTBHE Ha HETO BCEX
MMOTOKOB BEIIECTBA, PHEPTUU W/WUIU MUHGOPMALUKM MPEBBIIIAIOT MAKCUMAIbHO
JOMYCTUMbIE 3HayeHUs (3TO CHUXKAET CIOCOOHOCTH MpeAyNpexICHus,
ocliabieHus, yCTPaHEHHS U OTPAXKEHUSI ONTACHOCTEH);

L4 YBCINMYCHUC OHCPro€MKOCTH, BHCAPCHHUC HOBBIX TEXHOJIOTUN U
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MaTepHUaaoB, OMACHBIX JJIsl IPUPOABI U YEIIOBEKA;

° HECOBEPIIICEHCTBO M  YCTapeliocTh OO0OpYy/OBaHUSA, CHIDKCHHUE
TEXHOJIOTUYECKOU U TPYIOBOM JUCIUILIVHBI,

° HaKOIJICHWE OTXOJO0B IIPOM3BOJCTBA M DHEPreTUKU, B T.4.

XUMHWUYCCKUX U PAIHNOAKTUBHBIX

° HEJIOCTAaTKU KOHTPOJISI HAA30PHBIX OPraHOB U TOCYAapCTBEHHBIX
WHCIIEKIIUH;
° HEXBaTKa KBAIM(PUIIMPOBAHHBIX KaJIpOB, 00JaJaIONMIUX KYyJIbTYpOU

0€30I1aCHOCTH Ha IIPOU3BOJICTBE U B OBITY;

o HEJIOCTAaTOYHBIA YpPOBEHb MNPEAYNPEAUTEIbHBIX MEPONPHUATHH 10
YMEHBIIICHHUIO MAacIITabOB M  TOCIEACTBUN  YPE3BBIYAMHBIX  CHUTYAIlUH,
CHIDKEHUIO PUCKA UX BOBHUKHOBEHMUSI.

[lepeuncnennbie  (QakTOpbl TMOBBIIIAIOT PUCK BO3HUKHOBEHHUS OMACHBIX
CUTyalluil, aBapuili M KaTacTpo( TEXHOTEHHOTO XapakTepa BO Bcex cdepax
XO3SIUCTBEHHOM JEATEIbHOCTH.

ITocranosnenue IIpaButensctBa Poccuiickoii dPenepanuu ot 21 mad
2007 r. Ne 304 «O kmaccudukay 4ype3BbIYalHBIX CUTYyallui MPUPOJTHOTO U
TEXHOTE€HHOTO XapakTepa» ornpenenser mecth TUnoB YC B 3aBUCUMOCTH OT
TEPPUTOPUM  PACHPOCTPAHEHUS, KOJIUYECTBA JIIOACH, MOTUOMIMX WU
MOJIYYMBIIHMX YIIEpO 3/I0POBBIO, MO0 pazMepa yiiepoa:

YC nokanvHoco xapaxmepa - HE BBIXOJIUT 3a MPEACNbl TEPPUTOPUU
00BbEKTa, MPU ITOM KOJUYECTBO MOCTpaaaBIux He Oosnee 10 denmoBexk wiH
pazmep yiep6a He 6omnee 100 ThIC. pyo.;

YC myHuyunanvHo2o xapakmepa - HE BBIXOJUT 3a MPEACIbl TEPPUTOPUU
OJIHOTO TIOCEJICHHSI WJIM BHYTPH TOPOJICKON TEPppUTOPHHU Topoja ¢eaepaabHOro
3HAQYCHHUs, MPU ITOM KOJHMYECTBO MOCTPAJABIINX coOcCTaBjsieT He Ooisiee 50
YeJIoBeK MO0 pa3Mep yiiepoa cocTaBiseT He OoJiee 5 MiTH. pyo.;

- YC medxcmyHuyunanbHo2o xapakmepa - 3aTparuBaeT TEPPUTOPHUIO JBYX U
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0oJiee TMOCEJNCHUM, BHYTPUTOPOJCKUX TEPPUTOPUN Troposia QeaepaibHOro
3HAQUEHUsI WM MEXKCEICHHYIO TEPPUTOPUI0, TIPU ITOM  KOJIHYECTBO
nocTpaJaBIIuX JHOO yiiepOa aHamoruyHo kputepusM UYC MyHUIMIATBLHOTO
XapakTepa;
. YC pecuonanvrHoco xapakmepa - HE BBIXOJWT 3a MPENENbl TEPPUTOPUU
olHOro cyoObekTa P®, KoJIMYECTBO MOCTPAJaBIIMX COCTaBIgeT cBbimie S50
yesoBek, Ho He Oosiee 500 uenoBek, 1u00 pa3Mep yiiepOa COCTABISET CBBIIIE 5
MJIH. py0., HO He 6osiee 500 muH. pyo.;
- YHC meocpecuonanvHo2o xapakmepa - 3aTparuBaeT TEPPUTOPHUIO JABYX U
oosiee cyoObekToB P®, KoiMuecTBO MOCTpajaBIIMX MO0 paszmep yiiepoa
aHajorndeH kputepusm YC pernoHaIbHOTO XapakTepa,
- YC gheoepanvroco xapaxmepa - KOIMYECTBO TMOCTpaaaBiiux cBbime 500
yesioBek 0o pasmep yiepoa cBoiire 500 miH. pyo.

Knaccudbukanus YC no Temny pa3BUTHS

Kaxnomy BuIy 4pe3BBIYAMHBIX CUTyallMid CBOMCTBEHHA CBOSI CKOPOCTHb
paclpoOCTpaHEHHsS] OMACHOCTH, KOTOpash CIYyXKUT Ba)XXHOW COCTaBIISIONICH
WHTEHCUBHOCTH TMPOTEKAHHUS YPE3BBIYAMHOTO COOBITUSI M XapaKTEPU3YET
CTENICHh BHE3AITHOCTU BO3JACHCTBHS Mopaxkaronux ¢akTopoB. C 3TOM TOYKU
spearsi UC MOXKHO TOApA3JEIUTh Ha: GHe3anHvle (B3PHIBBI, TPAHCIOPTHBIC
aBapuM, 3eMJICTPSACEHUS W T.1.); cmpemumenbhble (TOXKapbl, BBHIOPOC
razoo0pa3HbIX  CUJIBHOJEHCTBYIOIIUX SJTIOBUTHIX BEIIIECTB,
TUAPOJIMHAMUYECKUE aBapuu WU T.1.); yMepeHHvle (BBIOPOC PaguOaKTHUBHBIX
BEILIECTB, aBapUM HAa KOMMYHaJIBHBIX CHUCTEMaX W T.l.); nideHvle (aBapuu Ha
OYMCTHBIX COOPYKEHUSX, STTUJEMUU U T.1I.).

InaBHbIE Ype3BbIYANHBIE CUTYAIlUM MOTYT JJIUTHCSA MHOTHUE MECSIbI U
ro/ibl, HalpUMEpP, TMOCIEACTBUS AHTPONOIEHHONW JIEATEIIbHOCTH B 30HE
ApanbCKoro Mops.

Jlist mpaktuueckux Hyxna oOmryro kinaccudukanuioo YC ocylIecTBISIOT MO
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TUNAM U BUJIAM JIEXKAIIUX B UX OCHOBE Upe3BbIYalHBIX cOObITHH. [lo Takomy
KOMIUIEKCY Tpu3HakoB Bce UC TEXHOTEHHOTO XapakTepa pa3OUBaIOT HA MIECTh
TPYIIN: aBapyuyd Ha XMMHYECKH OIACHBIX OOBEKTaX, aBapUM Ha PaJUAIIMOHHO-
OTIaCHBIX O0BEKTaX, aBapvHu Ha IMOXKAPO-U B3PHIBOOMACHBIX OOBEKTAX, aBaApUU
Ha TPAHCIIOPTE, aBapUHu HA TUAPOIUHAMUYECKUX OOBEKTaX.
Knaccudbukanusa YC nmo npupoje MCTOYHUKA BOSHUKHOBEHHU
[To mpupone UCTOYHUKOB BO3HUKHOBEeHUA Bce UC moapasznensrorcs Ha
[ATh TPYII.
YC, ces3anHble ¢ 603HUKHOBEHUEM ABAPULL HA ONACHBIX 00bEKmMax:
® aBapuu Ha aTOMHBIX AjeKTpocTaHusgx (ADC);
® VYTEUYKH PAJUOAKTUBHBIX Ta30B Ha MPEANPUATUSIX SAECPHO-TOILIMBHOIO
IIUKJIA 3a TpeJiesibl CAaHUTapHO-3aUTHOM 30HbBI (C33);
®  aBapuM Ha aTOMHBIX CYJIaX C PaJUOAKTUBHBIMU 3arpSA3HCHUSIMU aKBATOPUU
MopTa U NPUOPEKHON TEPPUTOPUH;
®  aBapUM Ha SICPHBIX YCTAHOBKAX WHXKEHEPHO-UCCIEI0BATEIBCKUX IIEHTPOB
C paIMOAKTUBHBIM 3arps3HEHUEM TEPPUTOPUH;
® aBapUilHBIE CUTYallMd BO BpPEMS NPOMBIIIJIEHHBIX M HUCHBITATEIbLHBIX
SAJICPHBIX ~ B3PBIBOB, CBSI3aHHBIE CO  CBEPXHOPMATHUBHBIM  BBIOPOCOM
PaJIMOAKTUBHBIX BEILIECTB B OKPYKAIOIIYIO CPEY;
® T[aJCHUE JIETAaTEJbHBIX AalIapaToB C SJIEPHBIMH  HHEPreTUYECKUMU
YCTpPOICTBAMU Ha OOpPTY C MOCIEAYIONIUM PaJUOAKTUBHBIM 3arpsi3HEHUEM
MECTHOCTH;
®  HE3HAYUTEIIbHBIC 3arPsI3HEHUS MECTHOCTH PAJIMOAKTUBHBIMU BEIIECTBAMU
MpU yTEpPE UCTOYHUKOB MOHU3UPYIOUIMX W3IYYEHUM, aBapuil Ha TPaHCIOPTE,
MEPEBO3SIIEM PAIMOAKTUBHBIC MIPENAPATHI, U B HEKOTOPBIX IPYTUX CIyYasix;
® aBapuM Ha XHMMHUYECKM OMAaCHbIX OOBEKTaX C BBIOpOCOM (yTEUYKOW) B

OKpPY>KaIOIYI0 Cpely aBapuiiHO XMMUUYECKHU onacHbIX BemlecTB (AXOB);
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e apapuh Cc  BbIOpocoM  (yTeukoil) B  OKpyXKaloUylo  Cpemay
0aKTEpUOJIOTUYECKUX  BEIIECTB  WJIM  OHOJOTMYECKMX  BEIIECTB B
KOHIICHTPAIHSIX, TPEBBIMIAOIINX TOMTYyCTUMbIC 3HAUCHHUSI.

YC, obycnosnennvle noxcapamu u 83pbl8aAMU U UX NOCAEOCMBUAMU.
® TIOKaphl B HACEJICHHBIX MYHKTaX, Ha OOBEKTaX HApPOJHOTO XO34WCTBA U
TPAHCIIOPTHBIX KOMMYHUKAITHSX;
® B3pbIBBI HAa OOBEKTaX M TPAHCIOPTHBIX KOMMYHHKAIUAX (B T.4. TpH
MaJICHUH JIETAaTEeNIbHBIX allllapaToB);
® B3PBIBBI B KUJIBIX 3/IaHUSIX.

YC na mpancnopmHvix KOMMYHUKAYUSX:
® aBHAIIMOHHBIE KATaCTPOPHI;
e aBapuu Ha TpyOONMpOBOJAX, BBHI3BABIIME BBHIOPOC OOIBIION Macchl
TPAHCMIOPTUPYEMBIX BEILIECTB U 3arpsiI3HEHUE UMU OKPYKAIOIIEH CPebl;
®  aBapWU Ha DHEPro- U APYTUX WHKEHEPHBIX CETSAX, MOBJICKIINE HAPYIICHHUE
HOPMAJIbHOW KU3HENEATEIbHOCTH HAaCEJICHUsI B PE3yJIbTaTe BO3HUKHOBEHUS
BTOPUYHBIX (PaKTOPOB.:
® 3eMIIETPACEHUS CHIION S5 1 O6osee 6ayioB no 12-0amibHoi 1mKaie;
e yparaHsbl, cMepuu, Oypu cuiior 10 u 6osiee 6amioB o 17-0amibHOM MIKaseE;
o KatacTpouyecKue 3aTOIJICHUS U HABOJHEHUS,
00pa3oBaBIIMECS B PE3YJIbTATE
® pa3pyllieHUus TUIPOTEXHUUYECKUX COOPY>KEHUM, 3EeMJIETPSICEHUM, TOPHBIX
OoOBaJIOB M OIOJ3HEH, MAaBOJKOB, TIOJOBOJbS WJIM HATOHHBIX SBJICHUN H
IyHaMU;
®  ceiu, ONOJI3HHU, 00BaJIbI, JIABUHBI, CHEKHBIE 3aHOCHI U KapCTOBBIE SBJICHHUS,
BBI3BABIIIME Pa3pyIIeHUS B TOPOJAaX, Ha TPAHCIOPTHBIX, YHEPTETHUYECCKUX U
APYTUX UHKXEHEPHBIX CETSIX, 00pa30BaHUE 3aBAJIOB U T.I1.;

o MacCCOBBI€, JIECHbIE U TOP(sHBIC MOXKApbl, MPUHSBIINE HEYIMPABIISIEMbIil
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XapakTep W TOBJIEKIIWE HApPYIIEHWE HOPMAJIbHOW >KU3HEAESTEIbHOCTH
HAaCEeJICHUS! PEroHa;
e  (hakTOpHI pUCKA OMOJIOTO-COIMANBHOTO XapakTepa: dMUJEMUH, STTU300TUH
Y SMIU(PUTOTHUH.
® CTOJIKHOBEHHS U CXO/JI C PEIHCOB KEJIE3HOJOPOKHBIX COCTABOB;
® aBapuU Ha BOJHBIX KOMMYHUKAIUAX.
Inuodemus - MaCCOBOE pachpocTpaHeHrne HHPEKIIMOHHOTO 3a00JIeBaHus JT0eH
B Kakou-JIMOO MECTHOCTH, CTpaHe, 3HAYUTEIbHO MPEBBIIIAONIECE OOBIYHBIN
YPOBEHB 3a00JIEBAEMOCTH 3TOU OOJIE3HBIO.
Onuzoomusi - MacCOBOE€ pacHpoCTpaHEHHWE HH(PEKIIMOHHOTO 3a00JieBaHus
KUBOTHBIX B KaKOW-TMOO MECTHOCTH, 3HAUUTEIHHO MPEBBINIAIONIEE OOBIUYHBIN
YpOBEHb 3200JIEBAEMOCTH.
Inugumomus - MOpaKEHUE CEIbCKOXO3IMCTBEHHBIX PACTCHUN OOJIC3HSAMU U
BpPEJIUTEIISIMHU.

YC goenHo-noaumu4ecko20 xapakxmepa 8 MUpHoe 8pemsL:
® OJIMHOYHBIA (CIy4YallHBIN) paKETHO-SJECPHBIA yAap, HAHECEHHBIA C
AKBATOPUU HEUTPAIBHBIX BOJ KOpaOJeM HEYCTAaHOBJICHHOW MPUHAIJICKHOCTH
WIH MaJICHUE HOCUTEIS IIEPHOTO OPYKHS CO B3pHIBOM 00€BOM YacTH;
® [aJICHUE HOCUTENS SACPHOTO OpYX Ui C pa3pylieHueM uiau 0e3
paspyliieHusi 00eBOi 4acTH;
® BOOPY)XEHHOE HamnaJleHHE Ha INTa0bl, MyHKTHl YIPAaBJICHUS, Y3JIbl CBSI3U,

CKJIAJIbI BOMCKOBEIX COEIMHEHUN U YacTel
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6.1. DkoJiornueckasi 0€30MaCHOCTh

Ilon oxonocuueckoii 6e3onacHocmvio TOHUMAIOT TMPEIOTBpPAIICHUE
CYIIECTBYIOIIEH  Yrpo3bl  3HAYUTEIBHOTO  YXYIIIEHUS  SKOJIOTHYECKHUX
MapaMeTpoB cpeabpl OOMTaHUs Jrojael u Omocdephl B IEIOM, COCTOSHHIO
atMocepsl, rugpocdepsl, JUTOCHephl U ONKHEH KocMoc(hepbl, BUIOBOMY
COCTaBY KMBOTHOTO M PACTUTEIBHOTO MHPA, & TAKKE OMACHOCTU HCTOIICHUS
HEBO300OHOBJISIEMBIX TMPUPOJIHBIX PECYPCOB B pE3yJIbTaTe Pa3IMYHBIX BHUJIOB
nestenbHoCcTH YenoBeka. CornmacHo Konctutynuu PO kaxipiii UMeeT mpaBo Ha
OJIAarONPUATHYIO OKPYXKAIOUIYI0 CpeAy, JOCTOBEpPHYIO HH(OpMaiuo o ee
COCTOSIHUM W Ha BO3MEIIEHUE yIliepOa, MPUUYMHEHHOTO €ro 3/I0POBBIO HIIH
MMYIIECTBY SKOJIOTUYECKUM MMPABOHAPYILICHUEM.

NHpIMM cliOBaMHM 3KOJIOTHYECKas O0€30MacHOCTh - JTO 3alluTa OT
AKOJIOTMYECKON OMACHOCTH. JTHU JIBa MOHATHUS BCET/Ia pacCMaTPUBAIOT BMECTE.

IKonozuveckas ONAcCHOCHb - BO3MOXHOCTb pa3pyllieHHs (TIOJHOTO WU
JaCTUYHOTO) CpeIbl OOMTAHUS YEIOBEKA, PACTEHUN W KUBOTHBIX B PE3yJIbTaTe
HEKOHTPOJIMPYEMOTO  Pa3BUTHsI OKOHOMHKH, OTCTABaHWS  TEXHOJIOTHH,
€CTEeCTBEHHBIX KaTacTpo) UM aHTPONOTCHHBIX aBapuii, BCIEJICTBHE YETO
HapyIlIaeTcsl MPUCTIOCOOJIEHUE >KUBBIX CHCTEM K YCIOBUSIM CYIIIECTBOBAHUS.
DKojlorhuyeckass OMacHOCTh  BO3pacTaeT C  Pa3BUTHEM  COBPEMEHHOTIO
TEXHOJIOTMYECKOTO  Kpu3uca. TeXHOTreHHbIE 3arps3HEHUs] T'yOUTENbHO
JIEUCTBYIOT Ha OPraHU3M YEJIOBEKA, Ha OKPYKAIOITYIO PUPOHYIO CPEY.

MexaHu3aM O00€CIeUeHHUsT HKOJOTMYECKOM O€30MacHOCTH TEePPUTOPUHU
(OBT) npencraBiaser coOOMl YMOPSAIOYESHHYIO IOCIEI0BATEILHOCTh ATAIlOB
HAy4YHO-TIPAKTUYECKUX HCCIICIOBAaHUW, HAINpaBJICHHBIX Ha OIpeJeeHue
JIOCTOBEPHBIX H O0OCHOBaHHBIX KpurepueB ObBT, a Takxe BBISBICHUE
3 PEKTUBHBIX MEP YIYUIIEHHUS FKOJIOTMYECKOW 0OCTAHOBKH MOJKOHTPOJIBHOTO

paioHa.
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Oransl obecnieueHuss DbT (puc. 18) MoXkHO TpeACTaBUTH B BUIE JABYX
0s10k0B: onieHku (1-5) u ynpasnenus (6-8).

[TepBoIif OJIOK COCTOUT W3 OMpPEACICHUs KOJUYSCTBEHHBIX MTOKa3aTelied 1
KPUTEPUEB  DKOJOTHYECKOM  0€30MacHOCTH, OIEHKH  HeOJIarompusITHHIX
COOBITHI, OIIPEICIICHUSI CTPYKTYPbI, CHCTEMBI U KOTUYECTBEHHOU o1eHku DBT.
BTopoii 610k mpeHa3HaueH JjIs OLIEHKH METOJ0B M MEXaHU3MOB 00€CIICUeHUS
OBT, BHeOpeHHs NaHHOW CHUCTEMBI B IPAKTUKY YIPABJIEHUS JKOJIOTMYECKOU
00CTaHOBKOM 3aJJaHHOTO palloHa U KOHTPOJIEM 3a PE3YyIbTaTOM BHEJIPEHUS BCEr
CHUCTEMBI.

1. Unentuduxanus HeOMAronpUATHBIX BO3JACHCTBUI HA OKPYKAIOIIYIO
cpeny. OCHOBHOM WENbK) JAHHOTO JTama SBISETCA OIPEICIICHUE COCTaBa
(mepeyHsl) HETaTUBHBIX M  HEOJArompHUATHBIX COOBITHH, BBI3BIBAIOIIUX
YXYAIIEHUE KadyecTBa OKPYKAIOWIEW Cpeapl, W MNOpsSMO WIM KOCBEHHO
HAHOCAIIINX SKOHOMUYECKHH yIiepO paccMaTpuBaeMOMYy OOBEKTY.

2. OneHka HeOJaronpusATHBIX BO3ACHCTBUNM M coObITHH. Ha 3TO 3Tame
JTOJDKHBI OBITh JIaHBI Ppa3IWYHBIC OIGHKU HEOJIAronpHUsATHBIX BO3ACHCTBUM,
KOTOpbIE MOTYT OBITb OTHECEHBl K pa3psily PUCKOBBIX WU KPU3UCHBIX B
TEUCHUE OINPEACICHHOr0 IepuojJa BPEMEHM Ha JaHHOW TEPPUTOPHH.
Paznuyaror chemyrompe METOJBI  OIICHKM HEOJarompusiTHBIX — COOBITHIA:
CTAaTUCTUYECKNM, aHATUTUYECKNM, SIKCIIEPTHBIN.

3-4. Onpenenenue cTpykTypsl 1 koHuenuuu JbT. [loctpoenune cucrembl
OBT. Konuenuus 3KOJIOTHYECKOM O€30MaCHOCTH JOJDKHA OBITh JOCTATOYHO
Kpatkoii W yerkor. OHa  JoKkHa  oOecneyuBaTh  OPTAHU3AIMIO
IPUPOJIOTIONIB30BAaHUST B 00BEME, HE HAHOCAIIEM OKpYXKarolleh cpeje
HEBOCIIOJIHUMOTO yIiepOa W HE MPUUYUHSIONIEM Bpeja 310POBBI0 HACEICHUS.
HeobOxonumo chopmynupoBaTh Liend, 3aja4d U OpuHUUNbl KoHnenuuu JbT.
OLEHKY 3KOJIOTMYECKOI0 COCTOSHHMS HEOOXOAMMO OCYIIECTBISATh IyTEM

CpaBHCHUA HOPMATUBHOI'O H (I)aKTI/I‘ICCKOFO ypOBHCﬁ BO3JICHCTBUS Ha
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OKpPYKaIOIIYIO CpENy.

5. KonnuectBennast ouenka ObT. ['pynmy srtanoB ouenku ObT 3aBepmaror
UCCJIEIOBAHMS, LIENbI0 KOTOPBIX sBJsieTCd (OPMHUPOBAHUE KOJIWYECTBEHHBIX
nokasarenied kputepueB Db (MHTerpajibHbIE OLIEHKH), KOTOpPbhIE 3aTeM OyIyT
MCIIOJI30BATHCS IPU BHIPAOOTKE YIIPABICHUECKUX PEIICHUM.

6. Onenka meTronoB UM MexaHu3sMoB oOecrieueHuss ObT. Ha nanHom stane
YCTaHABJIMBAETCS MIEPEYEHb BO3MOKHBIX METOJIOB U MEXaHU3MOB O0OECIICUCHHUS
OBT. D10 MOTryT OBITH METO[IbI, MO3BOJIAIONINE U30EKaTh HEOJArOMPUSITHOTO
AHTPONIOTEHHOTO BO3JCHCTBHS HA TEPPUTOPUU PETHOHA, METO/bI, CHIKAOIINE
BEPOATHOCTh TOSIBJICHHUSI HEOJAronpUsiTHOTO COOBITHSI, METOJbI U YIIepO OT
HEOJAronpusTHOIO  COOBITHS, @  TAaKXE  MEXaHU3Mbl  HEJOMYIICHUS
pacnpoCTpaHECHUS HEOIaronpuUsiITHBIX BO3JCHUCTBUMN Ha IpyTHE
TEPPUTOPHUATILHBIE OOBEKTHI.

7-8. llpuHsTHE pelieHrusT O BHEAPEHWM B TPakTUKy ynpabieHus ObT.
KonTtponb pe3ynbratoB BHepeHus mep no odecrneueHuto JbT.

KonTpons 3a pe3ynbraramu OTIENIBbHBIX 3TArnoB oueHkn ObT ocymiecTBiseTrcs
B XOJi€¢ TpOBEJCHUS pabOT, CBSI3aHHBIX C MOHUTOPUHIOM COCTOSIHUS
OKpYKaroleu Cpenbl, KCHEPTU3OU JNENUCTBYIOLINX O00BEKTOB,

JIULOCH3UPOBAHUCM, HHCIICKTOPCKUMHU IIPOBCPKAMHU U IP.
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PucyHnok 4 - Dtanbl o6ecriedeHus: YKOJI0THYECKON 0€30MacCHOCTH TEPPUTOPUU

6.2. OCHOBHBbIE MOKA3aTeJIH PUCKA, XapaKTePU3YIoIIHe

ONACHOCTH NMPOMBINLJIEHHBIX aBapUi

[lonsiTie pucka HMCHONB3YETCS ISl W3MEPEHHUS OMACHOCTU M OOBIYHO
OTHOCUTCSI K UHIIUBUAYYMY WIH TPYyMIE J0JeH, UMYIIECTBY MM OKPY KarOIIeH
cpene. UToObl MOTYEPKHYTh, UTO peub HIAET 00 H3MEpsieMOll BEIUYMHE,

HCIIOJIB3YIOT ITOHATHEC «CTCIICHb PHUCKa» HUIIN «YPOBCHbL PUCKA). CreneHp pHuCKa
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aBapUU CIIO)KHOU TEXHUYECKOM CUCTEMBI, JJIsl KOTOPOU, KaK MPaBUIIO, IPUCYILE
HAJIMYME MHOYKECTBA OMNACHOCTEM, OIpENENIeTCI Ha OCHOBE aHaln3a
COBOKYITHOCTM  TOKa3zaTeJed  pPUCKOB,  BBISBJICHHBIX  INPH  aHAJIN3E
HEXeJaTeIbHBIX  COOBITUM  (HampuMmep,  COOBITHM,  CBSI3aHHBIX  C
pasrepMeTusaieli  o0Opy/IOBaHUs, OTKa30M CPEACTB MNPEAYNPEKICHUS,
OIMOKaMHM YEJOBEKAa, C MPOSIBICHUEM HEOJAronpUsITHBIX METEOYCIOBUIA,
BO3JICUCTBUSIMU Ha Pa3IMYHbIE CYOBEKTHI U T.I1.).

Tabnuua 3 - Knaccuduxanus u xapakTepucTuKa BUIOB pUCKa

Bun pucka OOBeKT Hcrounuk pucka HexemarenpHoe
NnupuBunyansHsl HenoBek Ycnosusa 3aboneBaHue,
)7} KU3HENEATEIIBHOCTH TpaBMma,
Texunueckun  [TexHuueckue TexHuueckoe ABapusi, B3pbIB,

CUCTEMbl M| HECOBEPIIEHCTBO, [KaTtacTpoda, moxap,

00BEKTHI HApYIICHUE TTPaBUII paspylicHue
DKOJIOTUYECKUN [JKOJIOTHYECK AHTpPOIIOTEHHOE AHTpONIOTE€HHBIE
e BMEIIATEILCTBO B YKOJIOTUYECKHUE
CHUCTEMBI IIPUPOJTHYIO CPEAY, KaTracTpoQwl,
ConunanbHEBII ConunanbHeIe UpesBbluaitHast ['pynmoseie
CPYIIIbI cuTtyaluua, CHUKCHHC TpaBMEI,
DKOHOMUYECKUN MaTteprualibH [loBeImeHHasa YBenuueHue 3aTpar
bIC OIaCHOCThH Ha 0€30ITaCHOCTb,

~

Opna n3 HanboJiee YacTO yHOTPEOISIOMNXCS XapaKTEPUCTHK OTTAaCHOCTH
- uHousuodyanvbuwitl puck (individual risk) - dactora MmopakeHUs OTIAEIbHOTO
WHIUBUIyyMa B pe3yJbTaTe BO3JCHCTBUS MCCIEIYEMbIX (DPAKTOPOB OMACHOCTH.
NHauBHAyadbHBIM  PHCK  ONpEAENsIeTCS  TOTCHIIMAIBHBIM  PHCKOM U
BEPOSATHOCTBIO HAXOXXJICHHUS 4YEIIOBEKa B paliOHE BO3MOXKHOTO JICHCTBHUS

onacHbIX (QakTtopoB. I[lpu >TOM UHAUBUAYAIbHBIA PUCK BO MHOIOM
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omnpeaeNsieTcss KBanuukanuenid U 00y4eHHOCThIO MHIMBUAYYMa JIEUCTBUSIM B
OTMaCHOM CUTyallMu, €ro 3allUIIEHHOCThI0. MTHAUBHIYalbHBIA PUCK 3aBUCUT OT
pacnpeaeneHus TOTEHIIMAIbHOTO PUCKA.

[Ipu puck-aHamu3e OOBIYHO HE PACCUMTHIBACTCS WHIWBHUIYAIbHBINM PUCK
JUISL KaXJI0TO YeJIOBEKa, a OIEHUBAETCS 3TOT MOKa3aTelb JJisi TPyNIl JIOJEH,
XapakTepu3yromuxcs 0ojiee-MEHee OJIMHAKOBBIM BpeMsi MNpeObIBAHUEM B
PA3JIMYHBIX OMACHBIX 30HAX M MCIOJb3YIOIINX OJIMHAKOBBIC CPEICTBA 3AIUTHI.
OObIYHO peub HJeT 00 WHIUBUAYyAIHbHOM pPHCKE ISl paOOTarIUX W IS
HACEJICHUS OKPYKAIOIIUX

Tabnuna 4 - ictounuku 1 (akTOpbl UHIUBUYATBHOTO PUCKA

Ncrounuk nanuBuayanbHoro | Hanbonee pacnpocTpaHeHHbIN (pakTop pucka

pHUCKa

CMEpTHU

BuyTtpenHss cpena

OopraHu3ma 4cJIOBCKa

HaciencTBeHHO-T€HETUYECKHUE,

[ICUXOCOMATHYCCKHUC 3360JICBaHI/I}I, CTapCHHUC

BuxktumMHOCTB COBOKYIMHOCTb TUYHOCTHBIX Ka4€CTB YEJIOBEKA
KaK KEPTBbI MOTEHIIMAIBHBIX OMACHOCTEMN
[IpuBbIuKH Kypenue, ynotpeOseHue AJIKOTOJI4,

HapKOTHKOﬁ, HPpaIrOHAIBHOC IINTAHUC

COI_II/IaJ'IBHa}I 9KOJIOT'UA

HexauecTBeHHBIC BO3YX, BOJA4, IIPOAYKTHI

IMUTAHUs; BUPYCHBIC I/IH(bCKI_II/II/I, OBITOBEIE

[IpodeccuonanbHas

OmnacHble u BPCAHBIC IPOU3BOACTBCHHBIC

TpancnopTHbIe COOOIICHUS

ABapur U KaTacTpo(brl  TPAHCHOPTHBIX|

CpCACTB, UX CTOJIKHOBCHUA C YCITIOBCKOM

ConpansHas cpena

BoopyxeHHbIi  KOH(MIUKT, MPECTYIUICHUE,

CyHITU, yOUMCTBO

Oxkpy:xatoias npupoHast

cpena

3CMJICTp}ICCHI/I€, HN3BCPKCHUC BYJIKAHA,

HaBOJHCHUC, OIIOJI3HU, YparaH U APpyruc
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Jpyroii KOMIUIEKCHOW MEpOW PHUCKA, XapaKTEPU3YIOUIEH OMNaCHbIN
O0OBEKT (M TEPPUTOPUIO), OYIAET NOMEHYUANbHLIL MEPPUMOPUATLHBIL PUCK -
OPOCTPAHCTBEHHOE  PACHPENEIEHUE YaCTOThl pPEAIM3alMU  HETaTHUBHOTO
BO3JICMICTBHS OIPENEICHHOTO YpOBHs. JlaHHas Mepa pUCKa HE 3aBHCUT OT
(dakTa HAXOXJIEHUSI O0BEKTA BO3JCUCTBUS (HANpUMEpP, YEJIOBEKA) B JaHHOM
MecTe mpocTpaHcTBa. [Ipeanonaraercs, 4To BEpOSATHOCTh HAXOXKICHUSI 00BEKTA
BO3/eiicTBUSL paBHa | (Hampumep, 4YEIOBEK HAXOJUTCS B JaHHOW TOYKE
IPOCTPAHCTBA B TEUEHUE BCETO PACCMATPUBAEMOr0 IPOMEXKYTKA BPEMEHH).
[ToTeHuManbHbI PUCK HE 3aBUCHUT OT TOT'0, HAXOAUTCS JIU OMACHBIM OOBEKT B
MHOTOJIFOJJTHOM WM IYCTBIHHOM MECT€ U MOXKET MEHSATHCS B IIUPOKOM
WHTEpBaJe.

[ToTeHIIManbHBINA PUCK, B COOTBETCTBUU C Ha3BaHUEM, BBIpAXKaeT COOOM
NOTEHI[MAT MAaKCUMaJbHO BO3MOXHOTO PpHCKa Jisi KOHKPETHBIX OOBEKTOB
BO3JICMCTBHS, HAXOISIIMNXCS B JAHHOW TOYKE IPOCTPAHCTBA.

Ha mpakTtuke BaxkHO 3HATh pachpejeieHrue MOTEHIHAIBHOTO PUCKA JIs
OT/ICJIbHBIX UCTOYHUKOB OMACHOCTHU U JJIsl OTJEIbHBIX ClieHapueB aBapuil. Kak
MpPaBWIO, TMOTECHIHAIbHBIM PHUCK OKa3bIBAETCS MPOMEKYTOUHOM MEpOi
OMACHOCTH, UCIIOJIb3yEMOM JJIsl OLIEHKH COLIMAIbHOTO U MHANBHUIYaJIbHOTO

pHCKa.

Pacnpenenenne NnOTEHIMAIbHOIO pPUCKA W IUIOTHOCTH HACEJIEHUS B
UCCIIETyEMOM pailOHE TO3BOJISIET TMOJYYUTh KOJHUYECTBEHHYIO  OIIEHKY
COIIMAJILHOTO PUCKA IS HaceleHus. J[Jisi 3TOro HY»XHO ONPENeUTh YHUCIIO
NOPAXKEHHBIX MPU KAXKIOM CIEHAPUU OT KaXJOr0 MCTOYHUKA OMACHOCTU U
3aTeM OMpPEJEIUTh 3aBUCUMOCTh YaCTOThI COOBITHI F, B KOTOpBIX mocTpagaio
Ha TOM WJIM MHOM YpPOBHE YHUCJO JI0Jied, Oomblie onpeaeaeHHoro N, oT 3Toro
OTPEICIICHHOTO YUCJIa JIIoJIeh (COIUaIbHBIN PUCK).

Coyuanvroiti pucxk (tabn. 3) XapakTepuzyeT MaclTad BO3MOXKHBIX

aBapuil u onpenenserca PyHKIMEH, y KOTOPOU €CTh YCTaHOBUBILIEECS HA3BaHUE
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F/N-xpuBasi. B 3aBucumoctu OT 3aj1ad aHaiau3a noj N MOXHO TMOHUMATh U
o0lllee YUCIO TMOCTPAJIABIINX, U YHUCIO CMEPTEIbHO TPAaBMUPOBAHHBIX WIIH
OpPYroM TMOKa3zaTelnb TKECTH MocaeAcTBU. (COOTBETCTBEHHO, KpPUTEpPHUIA
OpUEeMJIEMOM CTENEHU pHUCKa OYyJeT OMNPEeAeNsIThCS YKE HE YHUCIOM IS
OT/ICIBHOTO COOBITHS, @ KPUBOM, MOCTPOCHHOW Jii Pa3JIUYHBIX CIICHAPUEB
aBapuu.

B Hacrosiee BpemMs  oOHIEpacCHpOCTPAHEHHBIM  MOAXOJOM  JIst
ONPEAEIICHUSI IIPUEMIIEMOCTH PUCKA SIBJSIETCS HUCIOJB30BAHUE JIBYX KPUBBIX,
Korjga B Jiorapupmuyeckux KoopauHarax ompeneneHsl F/N-  kpuBble
MPUEMJIIEMOTO YW HENPUEMIJIEMOIO  COLMAJIBHOTO pPHUCKA CMEPTEIBHOTO
TpaBMUpOBaHMs, a O0JacTb MEXAY OTHUMHU KPUBBIMU  OMPEACISIET
MMPOMEXKYTOUHYK) CTENEHb PHUCKA, BOMPOC O CHMXKEHUM KOTOPOW CIIEyeT
pemiath C y4eToM CHeUM(PUKH MPOU3BOJACTBA U MECTHBIX YCIOBUU IyTEeM
COIUIACOBAHMS C OPraHaMy HAA30pa U MECTHOT'O CaMOYIIPaBJICHUSI.

JIpyroyi KOJIWYECTBEHHOW HHTETPAIBbHOM MEPOU OMNACHOCTU SIBIISIETCS
konnexkmusHwull puck (Potential Loss of Life - PLL), onpenenstomuii Macirad
0XHUJAEMBIX MOCIICACTBUM JIJIS JIFOJIEN OT IMOTEHIIUAIbHBIX aBapuii. OaKkTUUECKU
KOJUICKTUBHBIA PHUCK OIPENEISIET OXKUAAEMOE KOJMYECTBO CMEPTEIBHO
TPaBMHUPOBAHHBIX B pE3yJIbTAaTe aBAPUM HA PacCCMATPUBAEMOW TEPPUTOPUM 3a
ONIPEIEIICHHBIN NIEPUOJT BPEMEHH.

Jlns aHamM3a SKOJOTMYECKON O€30MMacHOCTH 3aBHCHMOCTH ILIOIIAIHN
3apaXE€HHOM TMMOBEPXHOCTA OT YaCTOTHl AaBAPUM MOXKET CIYKUThb MEpOu
DKOJIOTUYECKOTO pHUcKa. s menerd CTpaxOoBaHUs BAXKEH TAKOW IOKa3aTellb
pUCKa, KaK CTaTUCTUYECKH OXKHMJaeMas BEJIMYMHA yliep0a B CTOMMOCTHOM
BBIpOKEHUM (BEJIMYMHA, OMpenessieMasl MPOU3BEACHUEM YacTOThl aBapuu Ha
yuiep0). B TexHuueckux CcHUCTeMax B HACTOsIIee Bpemsi HauOosee

pacrpoOCTPaHEHHBI OTJEIbHbIC (DAKTOPHI TEXHUYECKOTO prcKa (Tad. 4).
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Tabnuna 5 - UcTouHukH 1 paKTOPbI COIMATILHOTO PUCKA

M CcTOYHUK COHATBHOIO Haubosee pacnipocrpaneHHblie GaKkTOpbI

PHUCKa COIMAJBbHOIO PHUCKA

YpOanuzanus sxonorudecku| [locenenue e B 30HaX BO3MOKHOTO
HEYCTONYUBBIX TEPPUTOPUHM | 3aTOILICHUSI, 00pa30BaHUSI OTOJ3HEH, CEJeH,
naHmadTHBIX MOXKAPOB, U3BEPKEHUS BYJIKAHOB,

MOBBIIIEHHONW CEMCMUYHOCTHU peruoHa

ITpompbllieHHBIE Aapuu Ha ADC. TOC, xumnuueckux KoOMOMHaTAax,
TEXHOJIOTUU U O0BEKTHI MPOIYKTONPOBOAAX U T.M. TpaHCIIOPTHBIE
MOBBIIIEHHON OMACHOCTH | KaTacTpodbl. TeXHOreHHOE 3arpsi3HEHUE

OKPYXKarOIEH Cpeabl

CommanbHble U1 BOCHHBIE boesebie neiictBus. [IpuMeneHrne opyKusi MacCOBOTO
KOH(IIUKTHI NOPaXEHUS

OnuaeMun Pacnipoctpanenue BUpYCHBIX HHPEKIIUI

CHmKeHue KauecTBa ku3Hu [be3paboTuiia,  royioJl,  HUILETA.  YXYJUIECHUE

MEJIUIIMHCKOTO Oo0chyuBanusi. Huzkoe KadyecTBO
MMPOJIYKTOB MMATAHUSL. HeynosnerBopurenbHbie

)KI/IJ'II/IIJ_[HO-6BITOBBI€ YCIO0BUA
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Tabnuna 6 - IcTouHuku U (haKTOpbl TEXHUUECKOTO PUCKa

N CTOUYHUK TEXHUUECKOTO

pucka

Haunbonee pacripocTpaneHHbIe (PaKTOPbI

TCXHHYCCKOT'O pUCKaA

Hwuzkuit ypoBeHb

Hay4YHO- TEXHUKHU U TEXHOJIOTUH 110 KPUTEPUIM
HUCCIIENOBATEIbCKUX 0€3011aCHOCTH
nadoT

OmunO0YHBIN BEIOOP HAMPABICHUN pa3BUTHS

OmnpITHOE IMPONU3BOJACTBO

HOBOU TEXHUKU

HekadyecTBeHHas 10BOJIKAa KOHCTPYKITUH,
TEXHOJIOTUH, IOKYMEHTAIIUH 10 KPUTEPHUIM

0€30I1acCHOCTH

CepuiiHbIi BBITYCK

He0Ee30MaCHOM TEXHUKHU

OTKJIOHEHHUE OT 3aJJaHHOTO XUMHUYECKOTO COCTaBa
KOHCTPYKIIMOHHBIX MaTepuaiioB. Hegocrarounas
TOYHOCTh KOHCTPYKTHBHBIX pa3MepoB. Hapymenne
PEKUMOB TEPMUYECKON U XUMHUKO-TEPMHUYECKOMN

o0OpaboTku aeranei. Hapyuienue perinameHToOB

o
AR AINTATY TXT A AATIMAAIAN TAATIAMIAXY ITATITITE TX A £ATTIITITT

Hapymienne npasui

0€e3011acHOM

HMcnonp30BaHue TEXHMKM HE 110 Ha3HAYCHHUIO.

HapyiieHne mnacnopTHBIX (MPOEKTHBIX) PEKUMOB

Omubku nepcoHasa

CnaOble HaBBIKM JEUCTBUS B CJIOKHOW CUTYaIlUH.

Heymenue oneHuBaTh HHGOPMALMIO O COCTOSHUY

6.3. OneHKa CONMAJBHOT0 U MHAUBUYAJIbHOT0 PUCKOB

Ilpu oueHuBaHUU

PHUCKa pPa3in4aroT ABC Cro pPasHOBUIHOCTHU

COITMAILHBIN U WHIUBUyAIbHBIN PUCKH.

Coyuanvuwlti  puck

R, xapakTepuzyeT BO3MOXXHBIE aBapuu Ha

MIPOMBIIIJICHHBIX, YHEPreTUUYECKUX, BOCHHBIX M HHBIX OOBEKTaxX, KOTOpbIC
BBI3BIBAIOT TSDKEJIBIC MTOCIEICTBUS U, TIPEXKJIE BCEro, THOEb JIF0JIeH. DTOT PUCK

MPUHATO BBIpAXKaTh clieayromum oopazomM:R =ZwiN., 1
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rje w; - 4actora i- aBapuu; N. - KOJUYECTBO CMEPTEIbHBIX CIy4dacs,
00YCIIOBIICHHBIX €10; / - BO3MOXKHOE€ YKCJIO BCEX aBapui Ha JJAHHOM OOBEKTE.
3aKOHOAATEIBCTBO PAJIa CTPAH UCIOJB3YET ONPEACICHHbIC 3HAUEHUSI YaACTOThI
aBapuu W KOJIMYECTBO BBI3BAHHBIX €0 CMEPTEIbHBIX CIIy4aeB IJIsl OIIEHKHU
JOTTYCTUMOT'O COIIMAIBHOTO PUCKA SKCILTyaTallMi TOTO UM UHOTO OOBEKTA.

JIs1 OLlEHKM BJIMSIHUSI TOKCHUKAHTA, MPUCYTCTBYIOIIETO B OKPY>KaroIIeh
cpeze, BBOJUTCS MOHSITUE «PHUCKA OT JI03bl I TOKCHUKAHTA j'», 0003HAYaeMOIo
yepe3 [Po(D)]j. ®aktuuecku BenmuuunHa [P,(D)];j SABISETCS BEPOSITHOCTHIO, OHA
3aBHUCUT OT TaK Ha3bIBaeMoro (hakTtopa pucka JaHHOTO TOKCHMKaHTa F, W ero
no3e1 D. JIo3a u3MepsieTcst B MT, a (akTop PUCKA HMEeT Pa3MepHOCTb (Mr') 1
MPEJCTABISIET COOOM pPHUCK, NPUXOASIIUNCS Ha €AUHUIY J103bl. BenuunnHa
dakTopa pucka JOJKHA OBITh YCTAaHOBJEHA B pE3yJbTaTe CHEHUATBHBIX
WCCIIEIOBAaHUI.

HHnousuoyanvuwili puck, Kak TOKa3bIBa€T CaM TEPMHH, OMpPEACISIeTCS
BEPOATHOCTBIO AKCTPEMAIBHOTO BpEJa - CMEPTU MHIUMBUAYYyMa OT HEKOTOPOU
MIPUYUHBI, PACCYUTHIBAEMOM JJII BCEW €Tr0 KU3HU WJIN JJI1 OJIHOTO roja. Yacro
B JIUTEpAaType TEPMUHBI «UHJIUBUIAYAIbHBII PUCK» U «BEPOSATHOCTHY
YHOTPEOIISIIOTCSI KAK CHHOHUMBI, OJTHAKO TTOMHUMO BEPOSTHOCTH COOBITHS 3]1€Ch
IMPUCYTCTBYET €r0 IMOCIEJCTBUE - THOENb YenoBeka. deepanbHble BEIOMCTBA
CHIA, pa3pabaTbIBarole HOPMATUBHBIE aKThl, B KOTOPBIX yCTaHABJIMBAIOTCS
CTAHJIAPThl JKOJIOTUYECKUX PHUCKOB, OPUECHTUPYIOTCS HA TaKOW HUKHUU
TEOPETUUYECKUN TpeAeNn JOMYyCTUMOIO0 HWHJHMBUIYAJIbHOTO PHUCKA, KOTOPBII
MOHO CYHMTaTh TMPEHEOPESKUMO MabiM. ITOT TIpeled COOTBETCTBYET
VBEJIMUCHUIO BEPOSTHOCTH CMEPTH HAa OAMH maHc Ha MuuimoH (10°) 3a Bcro
KW3Hb YEJIOBEKa, MPOJOJLKUTEIBHOCTh KOTOpPOW mpuHHUMaeTcs paBHOM 70
rogaM. B pacuere Ha OJAMH TOJ WACATbHBIM, MPEHEOPEKUMO MBI
VHIUBHUAYAIBHBIA PUCK COCTABJISIET, CIEAOBATENBHO, 10°: 70 = 1,43—10'8 roa”.

I[J'ISI OOCHKHW JOIIYCTUMBIX HWHIWUBUAYAJIBHBIX PHCKOB, CBA3dHHBIX C
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OMAaCHbIMU BHUJIaMHU JEATEJIBHOCTH, B BeIUKOOpUTAaHWM MCIHOIB3YIOTCA Tak
Ha3bIBaeMble KpuTepuu Juou. OHU IPEACTaBISAIOT CO00I BEPOSATHOCTH OJIHOTO
¢daTtanbHOrO citydyas (OJHOM CMEPTH) B rojA. DTH BEPOSTHOCTH TMOJICUUTAHBI
NyTeM JIeJIeHUs KOJIMYECTBAa HAOJIOJABIIMXCS €XEroJHO CMEPTEH Ha YHuCIo
KUTENEH CTpaHbl. BUIHO, YTO «BHYTPEHHUMH» NPUYUHAMU OOBICHSETCS
MOJIABJIAIONIEE OOJIBIIMHCTBO BCEX CMEPTEH, «BHEIIHUEY» MPUUYUHBI MEHBIIIE UX
Ha JiBa MOpsJKa BENWYMHBL. B TO e Bpemsi cpelld BHEIIHUX NPUYUH PE3KO
JOMUHHPYIOT aBapuu Ha TpPAaHCHOpPTE. ABapuu Ha BO3AYLIHOM TPAHCIOPTE
XapaKTEPU3YIOTCS TEM K€ PUCKOM, YTO U MPUPOIHBIE KAaTaCTPO(DBHI.

Takum o0pa3oMm, WHIMBUIYaIbHBIA PUCK XapAKTEPU3YET OMACHOCTH
OTIPE/ICIICHHOTO BHU/Ia, B OINPEJECICHHON TOYKE MPOCTPAHCTBA T/I€ HAXOJIUTCS
WHJIUBUJYYM M XapaKTepU3yeT pacrpeeiieHue pUcKa BO BPEMEHH W
IPOCTPAHCTBE.

INPUMEPBI PACUETOB

Ilpumep 1. UnauBuayanbHblid puck i xkutens ropoaa A. IlycTs xurens
ropoga A 40 4dacoB B Hejaenwo paboraer B ropojie, Ha 4 HEAEIU B TOIY
BBIE3)KACT HA OTJBIX, 3 HEJETU KaXXJbIi rojl MPOBOJUT B KOMaHJIUPOBKAX, 56
IHEH B rogy paboTaeT 3a ropojOM Ha jJade, a OCTaJbHOE BpeMs HaXOIUTCS
Zl0Ma B TOPOJIE.

NuauBunyanbHbi puck noruOHYTh (Rn) AJis )KUTENSE MOKHO ONPEIEIIUTD
CJIEAYIOIIUM 00pa3oM:

Rn = (Nn D+ t)/ (TNy-d td),

rae Nn - 4uclIO MOrMOIIMX >XKUATENeH ropoja, 4eir; D - KOJIUYECTBO
HeJIeb, MPOBOJUMBIX >XHUTeIeM B ropoje (52-4-3-8=37); t - 4uciIO 4acoB B
HEJENI0, KOT/la XKUTEIb OABEPKEH OMACHOCTH, 4.; T - OTPE30K BPEMEHU yUETa
CTATUCTUYECKUX JAHHBIX; Ny - KOJMYECTBO KUTEINeH ropoaa, uen.; d

- YHCJIO Henelb B roay (52); td - unciio yacoB B Hepento, 4. (24-7=168).

B ropoac A IMPOKUBACT 1,5 MJIH. 4enoBeK. CTaTuCTUYCSCKHE JaHHBIC 3a
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10 et roBOpSIT O TOM, YTO 3a 3TO BpEeMs U3 YUCJIA KUTeNer ropoaa norudio 60
TBIC. YEJIOBEK, MOIydwio TpaBMmy 120 teicsu denmoBek. lloacrtaBum u
NOACYUTAEM:

Rn=6,73-10".

NHnuBuyanbHbI PUCK CTaTh >KEPTBOM HECYACTHOrO Ciyyas JIr00o#
CTEIEHHU TSIKECTU MOKHO OIPEJEITUTH MO BHIPAKEHUIO

RKG. =[(Nn+ N,p)-D t] / (T)-d-td),

rae Nmp - 4uCIo JKUATENEeH, TOMYyYUBIIUX TpaBMbl, yen. CpaBHuBas Rn u
Sn.c., MOXHO CAENaTh BBIBOJ O TOM, UTO Yy JKHTENIEW ropoja A BEpOATHOCTH
CTaTh KEPTBOU HECUACTHOTO CITydast

B 3 pasa BbIIlIE, YEM ITOTHOHYTb.

OnHako WMHAMBUIYaIbHBIA PHUCK HE MO3BOJSAET CYAUThH O Maciitade
karacTpod. [ToaTomy BBOAUTCS MOHATHE "COIMATBLHBINA PUCK".

Pemure 3amaun

3aoaua 1. PaccuutaiiTe WHAUBUAYAIbHBIA PHUCK CTAaTh KEPTBOU
HECUACTHOTO clly4asi, €CJIi U3BECTHO, UTO OO0IIee YMCIIO KuUTeier ropoja X
coctaBisio 750 TeIcaY yenoBek, 3a 10 netr morn0ao 56 THICAY 4deaoBek, a 90
TBIC. TIOJIYYMJIM TPABMbI Pa3HOM CTENEHU TsKecTH. [Ipr 3TOM U3BECTHO, YTO B
CpEeIHEM KaXKIIbIi JKUTeNb padoTaeT Ha npeanpustuu 40 yacoB B HEENIO, a Ha
4 Henenu €KEroTHO BBIE3KAET B OTITYCK 32 TOPO/I.

3aoaua 2. B oskcmyatanuio  ObUIO  BBEACHO  MPOMBIIIJICHHOE
MPEANPUATHE, IPU 3TOM IIPOKUBAIOIIECE B 3TOM HACEJICHHOM ITYHKTE HACEJICHHE
(18 TpIC. Yen.) B TeueHHWEe 2 JIET TIOCTOSHHO IIOJBEpPraercs JCHCTBHIO
HaxXOJSIIErOCcs B BO3AYyXE KaHUEpPOTeHa, KOHLUEHTpauss kotoporo pasHa 0,03
Mr/m’. PaccunTaiite, CKOJIBKO JTOTONHUTEIBHBIX CIYYaeB Paka MOKHO OXKHIATH
OT ATOTO TOKCHMKAaHTa 3a BpPEeMsl SKCIUTyaTallud OOBEKTa, eciii (haKTop pHCKa
TOKCHKaHTa cocTasisieT 107~ mr .

3aoaua 3. HUcnonp3dys F-N  aumarpammy, J€MOHCTPHUPYIOIIYIO
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BO3HMKHOBEHHE MOXKAPOOMACHBIX cuTyanuid (puc. 19) ycraHoBuTe 4acToTy
CMEPTHBIX CIIy4aeB MPH YACTOTE UX BO3HUKHOBEHMUS (,26.

3aoaua 4. Ilo hopmyne Ck = q../ (250-Frk * Vk * Nk ),

TA€ ¢, - JOMYCTUMOE JIOMOJHUTEIBHOE YHCIO TSDKENBIX IMOCIEICTBUI
NEUCTBUS 3arpsi3HUTENS, KOTOPBIE MOTYT BO3HHKAaTh €XETOXHO; 250 - yumcio
pabounx JHEW) paccUUTauTe JOMYyCTUMYK YCPEOHEHHYI0 IO BpPEMEHU
pabouero JHsS KOHLEHTPALMIO KaHUEPOreHa B BO3JyXe padouyero MnoMeuieHus
IIpY CJIEIYIOUX YCIOBUSIX: (pakTop pucka Frk kaHueporena cocrapuser 1 ¢ 10°
> Mr'; KONHMYeCTBO IOfeii MOJBEPraloOlMXCs BO3JACHCTBHMIO KaHIEPOTeHa

Nk=400; nomycTrmMoe KOJUYECTBO JAOMOJHUTENIBHBIX CIIy4a€B OHKOJIOTHUYECKUX

3aboneBanuii q. = 0,1 B rox;
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I'JTABA 7.
NHKEHEPHAS 3AHIUTA CPEJIbI OBUTAHUSA

CoBpemeHHasl TIpaKTUKa OXPaHbl OKPYXKAIOIIEH MPHUPOTHON CPEIbl,
UCIONB3Ysl MHUPOBOM ONBIT B 3TOM 00JIaCTH, BKIIOYAET pPa3pabOTKy
COOTBETCTBYIOIIUX 3aKOHOATEIBHBIX aKTOB, SKOJOTH3AIINI0 TEXHOJIOTHIECKUX
MPOIIECCOB, OPTaHU3AIMIO0 CAHWUTAPHO-3AIMUTHBIX W BOJOOXPAHHBIX 30H,
OYKMCTKY BBIOPOCOB M COpPOCOB CTOYHBIX BOJI OT BPEIHBIX BEIIECTB,
YTUIU3AIMI0 TPOMBIIIICHHBIX OTXO0JO0B, TOCYJApPCTBEHHBIN HAKOJOTHYECKHIM
KOHTPOJIb 32 OXPaHy OKPYKaOLIEU IPUPOIHON CPEIBI.

3amuTta atMocdeprl. OCHOBHBIM  HalpaBICHUEM  OXPaHBI
aTMoc(epHOro BO3AyXa OT BPEIHBIX BBIOPOCOB JOJDKHA OBITH pa3zpadOTKa
MaJIOOTXOJHBIX U OE€30TXOJHBIX TEXHOJIOTMYECKHX IpoIleccoB. B Hacrosiee
BpeMsi HamOoyiee pPacHpOCTPAaHEHHBIM TEXHMYECKUM PEIICHUEM JaHHOU
po0JIeMbl SBIsIETCS pad0TKa 3P(HEKTUBHBIX CUCTEM OYUCTKH, YJIABIUBAHUS U
nepepaboTKH ra3000pa3HbIX, KUIKUX U TBEPABIX TPUMECEH.

Metoasl W  cpeacTBa OYHUCTKH Ta30B W MbUICYJIaBIUBAHMUS
OAPA3ETSIOTCS Ha CIICIYIOIINE TPYIIIIHL:

o anmaparsl CyXOW, MHEPIIMOHHON OYMCTKY ra30B OT IBUIH;
o ammapaTrhl MOKPOM OYMCTKHU Ta30B OT MBLIM, & B OTACIBHBIX CIydasx OT

KUJKUX U Ta3000pa3HbIX PUMECEH;

o ammaparhl JJIsl OUUCTKU Ta30B OT MbUIA METOJIOM (PUIILTPAIIUH;
o amnmapaThl AJIEKTPUUECKON OUUCTKU ra30B OT MbUIA U TYMAHOB,;
o arnmapaThl XMMUYECKOM OUYMCTKH Ta30B OT Ta3000pa3HbIX IIPUMECEH.

K CYXUM IBUICYJTOBUTCIIIM OTHOCATCA OCAAUTCIIBHBIC KaMCPbl, HHCPIHUOHHBIC
IIbIJICYJIOBUTCIIM, THUKIIOHBI. Becbma IMpOCTbIMU YCTpOfICTBaMPI SABJIIATOTCA
MNbIJICOCAAUTCIIBHBIC KaMCPBI, B KOTOPBLIX 3a CYUHCT YBCIHYCHUSA CCUCHUA

BO3AYyXO0BOAa CKOPOCTH IIBIJICBOI'O IIOTOKAa PE3KO IaaacT, BCICIACTBHC YCTO



61

YJACTHIIHI BTN BRITIAAAIOT MO IEUCTBUEM CHIT TSDKECTH.

O} deKTUBHBIMU THUICYJIOBUTEISIMU SIBIISTFOTCS MHEPITMOHHBIC aIIaparthl,
B KOTOPBIX IBUICBOM IMOTOK PE3KO M3MEHSET HaIlpaBJICHUE CBOCTO JIBMKCHHUS,
YTO CIIOCOOCTBYET BBINMAJCHHUIO YacTHI] IbUTH. LIIHpoko pacmpocTpaHeHHBIMU
WHEPIIMOHHBIMH TBUICYJIOBUTEIIMMHU SIBIISTFOTCS IIUKJIOHBI. B HUX 4acTHUIIBI TBUTH
IBIDKYTCSI BMECTE€ C BPAIIAIOIIMMCS Ta30BBIM IMOTOKOM W TIOJA JEUCTBUEM
IIEHTPOOCKHBIX CHJ OCeJaloT Ha cTeHkax. IIpum OonbImux pacxomax
OYHIIAEMBIX Ta30B MPUMEHSIOT IPYIIIIOBYIO YCTaHOBKY IIUKJIOHOB (0aTapero).

B ocHOBe paboOTHI MOPUCTHIX (UIBTPOB, MPEIHA3HAYCHHBIX JJIT TOHKOM
OYHCTKH, JIKUT Tporiecc GUILTPAIIUU Ta30B yepe3 MOPHUCTYIO MEPEropoaKy, B
pe3ynbTaTe dYero TBEpIble YACTHUIBI 3aJCPKUBAIOTCA, a Ta3 IOJHOCTHIO
MIPOXOAUT CKBO3b Hee. 13 mopucThix GUiIbTpoB HAMOOIBIIIEE pACTIPOCTPAHEHNE
MOJIYYMJIM ~ PYyKaBHbIE  (QHUIBTPHI,  9TO  OOYCIOBJICHO  CO3JIaHHEM
TEMITEPaTyPOCTONKHUX M YCTOWUYMBBIX BO3JICHCTBUIO arpECCUBHBIX I'a30B TKAHEH
(HampuMep, CTEKJIOBOJIOKHO).

B snextpodunpTpax ouncTka ra30B OT MBUIA MPOUCXOIUT MO ISHCTBUEM
ANEKTPUYECKUX CHI. B mporiecce MOHU3AMMM MOJIEKYJ Ta30B JJICKTPUICCKUM
pa3psIoM MPOUCXOUT 3apsij COACPIKAMIUXCSA B HUX YacTHIl (KOPOHHPYIOIINUN
anekTpox). MoHBI aacopOMpyroTCs Ha TMOBEPXHOCTH IBUIMHOK, a 3aTeM TIOJ
JICHCTBHEM DJICKTPUUICCKOTO TOJIS MBUIMHKH TIEPEMEIIAOTCA K OCaIUTEIbHBIM
ANEKTPOaM. 3apsKa YacTHI[ B IOJIE KOPOHHOTO pa3psiga MPOXOIUT IO IBYM
MEXaHU3MaM: BO3JICUCTBUEM ICKTPUIECKOTO TIOJIS U T y3ueit HOHOB.

MoKphIe TBUICYJIOBUTSIH HMMEIOT OJHY BaXHYIO OCOOCHHOCTH: OHH
00J1a1ar0T BBICOKOM 3((h)eKTUBHOCTHIO OUUCTKH OT MEIKOIUCIIEPCHOM (MeHee 1
MKM) TTBUTH. VIMEIOTCS M ApyTHe TOCTOMHCTBA, CPEI KOTOPHIX: OTHOCHUTEIHHO
HEeOOJIbIIIasi CTOMMOCTH U BBICOKast Y(PPEKTHBHOCTH yJIaBIMBAHUS B3BEIIEHHBIX

YaCTHUIl; BO3MOXXHOCTh OYHCTKH Ta30B MPU OTHOCUTEIHHO BBICOKOM

TCMIICPATYPC U MOBBIIIICHHOU BJIAJKHOCTH, a TAKIKC IIPU OIIACHOCTU BO3TrOpaHUA
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U B3PBIBOB OYMIIEHHBIX M Ta30B WIM YIOBJICHHOW mbsUM. B kadectBe
CYLIECTBEHHOTO HEAOCTAaTKa MOXHO YKa3aTh Ha TO, YTO YJIOBJIEHHAs MbLIb
NpeACTaBlIeHa B BUJIE IIaMa, a 3TO BBI3BIBAET HEOOXOAMMOCTH OOpPaOOTKHU
CTOUHBIX BOJ. Pa0oTaloT yka3aHHbIE CHCTEMBI IO MPUHLHUIY OCAXKICHUS
YaCTHUII MBUTH HA TIOBEPXHOCTH Karnelb (WIN IJIEHKH) KUAKOCTH MOJ] IEHCTBHEM
CHJI MHEPIIMH U OPOYHOBCKOTO JIBH>KECHUS.

KOHCTPYKTMBHO MOKpBIE€ TMBUICYJIOBUTEIN Pa3IesioT Ha (HOPCYHOUHBIE
CKy0Oepbl 1 ckpy00epsl BeHTypu, a Takke amnmapaThl YAapHOWHEPIHMOHHOTO,
0apOOTaXXHOTO U APYTUX THIIOB.

Bbonbmoe pacnpoctpanenue (B OCHOBHOM U3-3a TIPOCTOTHI KOHCTPYKITUH)
MOJMYYUSIA TIOJbie (OpPCYHOUHBIE CKpyOOephl. OHU TPEACTaBIAIOT COOOM
KOJIOHHY KpPYTJIOTO CEYEHHsS, B KOTOpPOH OCYIIECTBISETCS KOHTAaKT MEXITY
3aMbUJIEHHBIM Ta30M M KalusiIMU  KUJIkocTh  (0ObiuHO Bojoi).  bonee
3¢ (PEeKTUBHBIMU MOKPBIMH TBUICYJIOBUTEIISIMU SIBIISIIOTCS CKpy0Oep Bentypu. B
HACaJI0YHOM CKpyOOepe HCIOIb3yeTCsl CHCTeMa MOMEPEYHOTO0 OPOILIEHUS C
HAaKJIOHHO YCTaHOBJICHHON HACAJIKOU.

Cpenu cucteM MOKpPOM MBUIEOYHCTKHU BhICOKAs () (PEKTUBHOCTH OTMEUEHA
B CKpyOOepax yaapHO-UHEPLUHOHHOTO JeWCTBHUS. B 3THX ammaparax KOHTakT
ra3oB C OSKHJKOCTBIO OCYIIECTBIISIETCS TIPU YyJape Tra30BOro IOTOKa O
MOBEPXHOCTh JKUJKOCTU C TMOCIEAYIONIMM MPOIYCKaHUEM Ta30kKUIKOCTHON
B3BECH U€pe3 OTBEPCTUS PA3TUYHON KOH(MUTYpAIUU WIA HEMOCPEICTBEHHBIM
OTBOJIOM Ta30KUAKOCTHOW B3BECH B cemapaTop kuakoil ¢asel. HamexHoil u
IPOCTOM KOHCTPYKLUEW MOKPOTO MbLICYJIOBUTENS SBIISIETCS TPOMBIBHAS OaIIHs
(ckpy0Oep), 3amonHeHHass KojabllaMu Pammra, CTEKJIOBOJIOKHOM WJIU JIPYTUMHU
HacaJKaMHU.

K memocratkam mpoliecca MOKpOM  MbUICYJIaBIMBAaHUS  OTHOCST:
BO3MOXHOCTb IIETOYHON WM KUCIOTHOW KOPPO3UHU MPU OYUCTKE HEKOTOPHIX

ra3oB; yXyAIICHHUC YCJ'IOBI/II\/’I MNOoCJICAYIOIICTO pPaCCCUBAHUA YCPC3 3aBOJCKHC
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TpyOBl OYMINEHHOTO, HO YBIAQXXHEHHOTO Tra3za, TeM O0oJiee OXJIaKICHHOTO
(CHIKaeTcs TMOJbEeMHas CHJIa); TMPOMCXOAUT 3arps3HEHHE OTBOJMMON W3
ammapara BOJIBI BpeIHBIMU I BojtoeMoB [TAB.

Becbma 3¢ ekTHBHBI KOMOMHHPOBAHHBIE METOIBI OYMCTKH OT ITBLIH.

C 1enpio OYMCTKHU BO3AYyXa M TEXHOJOTHYECKUX Ta30B, B T.Y. OTXOSAIINX
B atMoc(epy, OT TYMaHOB, KHCJIOT, IIEIOYEH, Macel W APYTHuX >KUIKOCTEU
MIPUMEHSIOTCS BOJOKHUCTHIE (QrIbTphl. [IpHHIMIT MX MEHCTBHS OCHOBaH Ha
OCAKJICHUHM Karellhb Ha IOBEPXHOCTH IIOp, IOCIAE Yero oO0pa30oBaBIIAsCs
KHUIKOCTh CTEKAET O] ACHCTBUEM IPaBUTAIINH.

C 270 11eBI0 pa3pabOTaHbl TPU OCHOBHBIC TPYIIBI METOJ0B OYHCTKH:
IIPOMBIBKA BBEIOPOCOB PACTBOPHUTEISAMH COJCpXKAIecs B HUX IIPUMECH
(aaCcOpOIIMOHHBIM METOJ); IOIJIOIMICHHWE Ta3000pa3HbIX IMPUMECEeH TBEPAbIMU
TeJaMU C YIbTPaAaMUKPOCKOIIMYECKOW CTPYKTYpPOH (aJICOpPOIMOHHBIA METON);
o0e3BpeKMBaHUE TPUMECEH IMyTeM KaTaJMTHYECKOro IPEBpaIlcHUS B MEHEE
OITacCHEIE BEIECTBA.

Meron abcopOuuu COCTOMT B TOM, 4YTO Ta30BO3AYIIHAs CMECh
paszensieTcs Ha COCTaBHBIE YACTH MyTEM TMOTJIONMEHUS OJHOW MM HECKOIBKHUX
npuMeceit moriorurenieM (abcopOeHTOM) ¢ oOpazoBaHMeM pacTtBopa. Tak, ¢
IeNTBI0 YIAICHHS U3 BEIOPOCOB TaKMX ra3o000pa3HbixX BemecTs, kak NHz, HC1 u
Ip., MOXXHO TIPHMEHSATH B KayeCTBE ITOTJIOTHTEIBHON JXKUIKOCTH BoOmy. Jlims
YJIaBIMBAHUSA APOMATHYECKUX YTJIEBOJOPOJIOB M3 KOKCOBOTO Ta3a - BS3KHE
Macia.

AOcopb1ss  MOXeT ObITh (U3WYECKOM WM XMMHUYECKOM, Korja
a0COpPOCHT M IOTJIONIAEMbIF KOMIIOHEHT HE B3aUMOJCHCTBYIOT WJIH, HAIPOTHB,
B3aMMOJICHCTBYIOT ¢ 0Opa30BaHWEM HOBOT'O BelIecTBAa. B mociiemHeM cirydae
Ipo1ece Ha3bIBACTCS XEMOCOPOITUEH. bonpmmHCTBO
PEaKIIA,COMMPOBOKIAIONMINX  XEMOCOPOIIHUIO, SBISIOTCS AK30TCPMHYCCKUMHU

u oOpatuMbiMu. [loaTOMy mnpu mMoOcCienyrolieM IMOBBIIIEHUN TeMIIepaTyphl
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pacTBopa 00pa30oBaBIIEECS XUMUYECKOE COCAUHEHHUE PA3IaETCA C BbIJCICHUEM
HCXOJHBIX KOMITIOHEHTOB.

B npowmbinieHHBIX abcopbepax KUIKOCTh JPOOUTCS HA MEJIKHE Karliu
1St o0ecriedeHust 0oJiee BEHICOKOTO KOHTaKTa ¢ Ta30Boi cpenoil. Bee anmapaTsr
KUJKOCTHON aOcopOIMM JeisiTcd Ha TPU THUMA: KOJIOHHbIE, Tapelbyarbie U
HacaJiouHble abcopOepsl. Ha npakTuke yarie BCEro UCHONIb3YIOT HACAI0YHbIE U
nycroTensie  abcopbeppl ¢ (dopcyHkamu.  AOCOPOIHMOHHBIE  METOJBI
OPUMEHSIOTCS  JUIi  OYUCTKM Ta30B OT CEPOBOJOPOAA, CEpOyriepoja,
MEpKanTaHOB, OKCUOB CEPhI, a30Ta U yTJIepoa, TAJIOTEHOB U UX COSTUHCHUI.

AJICOPOIIMOHHBIA METOJT TO3BOJISIET HM3BJIEKATh BPEIHBIE KOMIIOHEHTHI
MIPOMBIIICHHBIX BBIOPOCOB C MOMOUIBIO aJCOPOEHTOB - TBEPABIX TEI C
YIABTPAMUKPOCKOIIUUECKON CTPYKTYpPOUl, 00eCIeunBaroieil UM 04€Hb BBICOKOE
3Ha4YCHUE yACIbHON ToBepxHOCTH. K TakuM ajcopOeHTaM OTHOCATCH,
HaIlpuMep, aKTUBHBIA Yrojb W TJIMHO3EM, CUJIMKareyb, LEOJUTHI M JPYyrue
BEIIIECTBA.

AJICOpOIIMOHHBIE METO/IbI MPUMEHSIOT IS OYMCTKHU T'a30B C HEBBICOKUM
coZepKaHMEM Tra3000pa3HBIX Mpumecel. B orauune oT abCcopOIMOHHBIX
METOJJOB OHHM  TIO3BOJISIIOT  TPOBOJAUTH  OYMCTKY TIPU  TOBBIIMICHHBIX
temnepaTrypax. PasznmuuaroT (U3MUECKYyI0 M XMMHUYECKYI  aJICOpOIUI0
(xemocopb61uto). [Ipu duznyeckoit agcopOIy MOTIOIIaEMbIE MOJIEKYJIBI Ta30B
W TMapoB YyJepkuBaroTcs cuiamu Ban-nep-Baanbca, npu xemocopOuuu -
XUMUYECKAUMH CHIIAMH.

CyTh KaTaJUTUYECKOM Ta300YMCTKH 3aKJIIOYAeTCd B KOHBEPCHUH
(mpeBpalieHn) TOKCHUYHBIX TIPUMECEe B Jpyrue MNPOAYyKThl (Majio- WU
HETOKCHMYHBIE) B TMPUCYTCTBUU KaramuzaTopoB. Ilpm »sToM paznuyaror
TOMOTEHHBI W TETEPOrCHHBIM KaTaln3. B ciaydae TOMOTEHHOro KaTajin3a
KaTaJlu3aTop W pearupyrolnme BelmecTBa o0pa3yrT ojaHy ¢asy (raz3 wuim

pacTBop).
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B cinyyae rereporeHHoro Karajimsa KaTtajlnu3aTop HaXOIUTCA B CUCTEME B
BHJIE camMocTosiTeNbHOM (a3pl. Ha mnpakTuke B X0/€ 3KCIUTyaTallud
KaTaJau3aToOpbl MOABEPrarOTCs MOCTEIEHHOW [E3aKTUBALUU WM JECTPYKLUH.
[locnenHue BBI3BIBAIOTCS XUMHUUYECKUMHU (OTpaBJICHHE KaTAIUTHUYECKUMU
saamMu) Win pU3nYecKuMu (MEXaHUYEeCKOe MCTHpaHHue, CIIeKaHue) (pakTopaMu
1 00yCIJIaBIMBAIOT HEOOXOIUMOCTh MEPUOUYECKON 3aMEHBI KaTaln3aTOPOB.

Katanutuyeckass o4yMCTKa MPOMBIIUICHHBIX BBIOPOCOB MPUMEHSIETCS K
00€3BpeKMBAHUS IIUPOKOTO CIEKTpPa TOKCHYHBIX HWHIPEIUEHTOB: OKCHOB
a3ora, OKCHJA YIJepoja, IIapoB OPraHUYECKUX BELIECTB, BKJIOYAs
CEpaOpraHNyuYEeCKUe COCTUHEHUSI  (CepoyriiepoJi, THO(PEHBI, MEpKaIlTaH,
mucynbhuapl). B KkayecTBe  KaTaauM3aTOPOB  HUCIOJB3YIOTCS  METaJUIbI
MJIATUHOBOW Tpymnbl (MajulaJuii, pyTeHWH, IUIaTWUHA, POJHI) WU COCTaBHI,
BKJIIOYAIOIIME HUKENb, XpOM, IIMHK, KOOaiabT, MapraHel, LEpUd U Apyrue
AJIEMEHTHI.

Tepmuueckoe 00e3BpeKUBAHUE WIIM BBICOKOTEMIIEPATYPHOE JIOKUTAHUE
MPUMEHSIOT ISl JIETKOOKHCIISIEMBIX TOKCHYHBIX, a TaKXe JYPHOIAXHYIIHX
npumeceir. Ero mnpeummyiiectBamMu  ABISIOTCS  OTHOCUTEIbHAsE IPOCTOTA
anmnapaTypHoro oopmieHUsI U YHUBEPCAIbHOCTh UCIOJIB30BaHMs, TaK KakK Ha
paboTy TEPMUUYECKUX HEUTPAIN3ATOPOB MAJIO BIMSET COCTAB 00padaThIBaEMBbIX
ra3oB. [IpssMoe ckuranve HUCHONB3YKOT B TE€X CIydasx, KOTAa KOHUEHTpauus
TOPIOYHX BEMIECTB BXOAUT B MpEneibl BocmuiaMeHeHus. [Iponecc nmpoBoasT B
OOBIYHBIX  WJIM  YCOBEPIICHCTBOBAHHBIX  TOMOYHBIX  YCTPOMCTBaX, W
POMBIIUICHHBIX TIeYaxX U TOMKaX KareJlbHBIX arperaToB, a Takxke B (hakenax.

buonornueckue (OMOXMMUYECKHE) METOAbl OYUCTKM OCHOBaHbI Ha
CIIOCOOHOCTH MUKPOOPTaHU3MOB pa3pylliaTh MPAKTUUECKH JIFOObIE COCTMHEHUS
KaK OPUPOJHOTO, TAK U HCKYCCTBEHHOT'O ITPOUCXOKICHHS.

[Ipu QuabTpanuu 3arpsi3HEHHBIX JBIMOBBIX Ta30B YE€pe3 HOCUTEIh

6I/IOMaCCBI, MpcaABaApUTCIbHO HpOHHTaHHBIfI Ha BO3AYXC IIHMTATCIbHBIM
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pacTBOPOM  Pa3BUTUS MHKPOOPTaHU3MOB, YJIABIUBAIOTCS Tra3000pa3HbIE
OpraHUYECKUE BEIIECTRA.

[locnequue namee pasiararOTcs I10J BO3jAcHCTBHEM  (HEPMEHTOB
(KaTaau3aTopoB MIPUPOJTHOTO MIPOUCXOXKJICHHS), BBIpa0aThIBAEMbIX
MUKpOOpraHu3dMamM. YacTUYHO ATHU BELIECTBA PACXOAYIOTCSA Ha MPUPOCT
ouomMaccel, a yactuaHo okucistoTcsa 10 CO, u H,O, Beiaenstonascs npu 3ToM
SHEPrus obecrieunBaeT KUZHEJEATEIIBHOCTh MUKPOOPraHU3MOB.
buonornyeckuit MeTo; OUMCTKH - YHUBEPCAJICH.

OH mpenHa3HayeH IS OOE3BPEKMBAHUA BBIOPOCOB OT IMIUPOKOTO
CIIEKTpa OpPraHMYECKUMH €MHEHUN (CTUpOJIa, KCWIOJA, TOJIyosia, OEH3o0ia,
ATaHoja, dTUialnerara, ¢peHona, GopManbpiaeruaa, pypusoBoro Crupra U ap.)
MPOMBIIUICHHBIX TPEANPUSATHN, OOYBHBIX, MEOEIBHBIX U KOKEBEHHBIX (haOpHK,
a  Takke I JAe30J0pallid  BEHTWIAIIMOHHBIX  BBHIOPOCOB  Ha
MsIcoTiepepaldaThIBAIOIIUMU PhIOOTIepepadaThIBAOIIUX TPEATPUITUIX.

3ammTa BOJHBIX PECYpPCOB OT HUCTOIIECHUSI M 3arpsi3HEHUS BPEIHBIMU
BEIIECTBAMHM  TPEAYyCMATPUBAET  KOMIUIEKC  Mep: 1)  pa3paboTky
COOTBETCTBYIOIIUX 3aKOHOJIaTEIbHbBIX aKTOB; 2) OpraHU3aIUI0
rOCYJIapCTBEHHOT'O ~ MOHUTOPMHTA  BOJHBIX  OOBEKTOB, 3)  OXxpaHy
MOBEPXHOCTHBIX M TOJJ3EMHBIX BOJI, BKJIIOYas OYHUCTKY IPOMBIIUICHHBIX U
OBITOBBIX CTOKOB;, 4) TOATOTOBKY BOJIbl, MCIOJIb3yeMOW JJISI MUTHEBBIX U
XO34MCTBEHHBIX II€JIeH; 5) TOCYJapCTBEHHBIN KOHTPOJb 32 UCMOJb30BAHUEM U
OXpaHOU BOJIHBIX pecypcoB. K MOBEPXHOCTHBIM OTHOCSTCSI BOJbI, TOCTOSIHHO
WM BPEMEHHO HaXOJSIIMEeCs Ha 3EMHOM MOBEPXHOCTH. ODTO BOJBI pEK,
BPEMEHHBIX BOJIOTOKOB, 03€p, BOJOXPAHWJIHII, MPYI0B, BOJOEMOB, OOJIOT,
JIETHUKOB ¥ CHEXKHOT'O TIOKPOBA.

[To mponcx0XKAECHUIO CTOYHBIE BOJBI TIOAPA3EISAIOTCS Ha: XO3UCTBEHHO-
OBITOBBIC, MPOMBIIUICHHBIE, TOBEPXHOCTHBIN CTOK MPEANPUITHN U HACEICHHBIX

ITYHKTOB, CCHBCKOXO3${I>’ICTBCHHBIC; PYAHHUYHBIC MW IIAXTHBIC BOJBI. Kaxnas
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rpyIIa UMeeT CBOW CIeU(PUIECKUNA COCTaB.

Xo3zaticmeeHHo-ObimoBvle  CMOYHble  800bl  COJEpXaT  OOJIbIIOE
KOJMYECTBO OPTraHWYECKHMX M MHUHEpPaJIbHBIX BEIIECTB B PACTBOPEHHOM U
B3BEIIICHHOM COCTOSIHUH.

Cpenu Bcex BHIOB 3arps3HEHHBIX BOJOEMOB HAMOOJBINIEE BPEIHOE
BO3JICHCTBHE BBI3BIBAIOT MPOMBINIJIEHHBIC CTOYHBIE BOJBI. IIpOMBIIUICHHBIC
CTOYHBIC BOJIBI  OTJIMYAIOTCA OOJNBIIMM  pa3sHOOOpasMeM CcocTaBa U
KOHIICHTpAIlMEeH  3arps3HSIONIMX  BEIIECTB, OINPEACIIEMbIX  XapaKTepOoM
IPOU3BOJICTBA, a TAK)KE CUCTEMON BOJIOCHAOKEHHS U BOJIOOTBEICHHUS.

Ha npowmpimennsix npennpustusx n10 90% Boasl pacxomyercss Ha
OXJIQXKJICHUE TPOIYKTOB WJIM amlmapaToB B TEXHOJOTWYECKHUX TMpOIEccax, U
CTOYHAs BOJIa UMEET JIUIIIh TETUIOBOE 3arps3HEHUE.

Cmounvie 600bl npednpusmuii o0 COCTaBy MOAPA3ACIAIOTCS Ha TPU BUA:
IIPOU3BOJICTBEHHBIC - HCIIOJIb30BaHHbIE WIIH CONYTCTBYIOIIIHE
TEXHOJIOTHIECKOMY IMPOIIECCY, KOTOPHIE B CBOIO OYEpPEIh MOKHO Pa3Ae/IUTh Ha
3arpsi3HCHHBIE W HOPMATHUBHO YHCTHIC; OBITOBBIE - OT CAHUTAPHBIX Y3JIOB U
MUIIE0JIOKOB, TYIIEBBIX YCTAHOBOK; aTMOC(EpHBIE - TOXKACBbIE, TAbIE, K HUM
MOHO OTHECTH Y IMOBEPXHOCTHBIE MOCTIE TTOJIMBA TEPPUTOPHUH.

XapakTep 3arpsi3HEHHUs MPOW3BOJCTBEHHBIX CTOYHBIX BOJ B OCHOBHOM
ompeaessieTcss npodwieM NOPEANpHUsSTUHS, COCTaBOM IepepadaThiBaeMbIX
MaTepHUajoB, CHIPhS U BUJIOM BBIITYCKaeMOU MPOTYKITHH.

Memoovl ouucmku cmouHblx 600. PaznmuyarOT JBa OCHOBHBIX MYTH
OYKMCTKHM CTOYHBIX BOJI: pa30aBieHUE M OYMCTKA MX OT 3arps3HeHuit. [Ipu stom
paz0aBieHrE HE JUKBUAMPYET BO3JICUCTBUSI CTOYHBIX BOJ, a JIUIIb OCIA0JISIET
€ro Ha JIOKAJIbHOM y4acTKe BOJIoeMa.

MeToabl OYHMCTKH IPOU3BOJCTBEHHBIX M OBITOBBIX BOJ MOYKHO
MOAPA3ACIIUTh HA CIEAYIONINE TPYIIbI: MEXaHHUYECKHE, (PU3HKOXUMHUYECKHE,

XUMHNYCCKUC, OMOJIOTHYECKHUE U TCPMUYICCKUC.
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METOObl OYMCTKKM CTOYHBIX BOQ

OrcranBanve
Mpouesvsarve
DUnLTpoBaHWE
Lentpudyrmposanme

— MexaHuyeckme —

Koarynauus
DnoTayua

WoHHBIA obmen
3KCTpakymna
Copbuwmn
Pektucpmrauma
OuecTnnnauwa
Hesopopauma
OBpaTtHeIA 0cMoc
INeKTPOXMMUYecKue

—  DUINKO-XMMHYBCKHE ———— )

HewrTpanuaayws
Aapauun

— XumMudeckue —» BapboTtuposanne
O3oHMpoBaHWe
XnopvposaHme

Buoxumudeckoe paznoxeHune

— Buoxumuueckme |———pp
Buoxumudeckoe okucneHme

— Tepmuueckue

—

PaguwayunodHas koarynauyua
—»| PaguauuoHHble | ——— PaguMauloHHas necTpykuus
PaguauwonHoe obeazapaxusaHie

PucyHnok 5 - MeToapl OUMCTKM CTOYHBIX BOJT OT 3arpsi3HEHUMN
Memoovl mexaHuyeckol oyucmku CIy>at JJIsl MOJATOTOBKU CTOYHBIX BOJI
K 00paboTke apyrumu Metojaamu. [Ipu 3Tom 3arpsi3HeHHbIE BOJbI OCBETIISIOTCS
Ha 30-60%, 4TO CyIIECTBEHHO OOJieryaeT JalbHENIINe CTaAuu OYUCTKH.
Mexanuueckasi OUUCTKa MPUMEHSIETCS JJIsl BBIAEICHHUS U3 CTOYHBIX BOJ

HCPACTBOPCHHLIX MHUHCPAJIbHBIX MW OPraHHUYCCKHUX HpHMeCGﬁ, AL 49€ro
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HCHOJIB3YIOT TUJIPOMEXAHUYECKHE MPOLIECCHI (mepuoanvecKue "
HEMPEPHIBHBIC)  MPOIEKUBAHUS W  OTCTauBaHUsA (TPABUTALIMOHHOE U
HEeHTpOoOEeKHOE), a Takke (PpuiibTpoBanue. BoiOOp MeToda 3aBUCUT OT pa3mepa
yacTul] Tnpumeced, (U3UKO-XMMHUYECKUX CBOMCTB W  KOHLEHTpalUU
B3BEIIIEHHBIX YACTHI], PACX0/Ia CTOYHBIX BOJ U HEOOXOUMOM CTETICHU OUYUCTKH.

[IpouexnBanre MPOU3BOAUTCS YEPE3 PEIICTKU UM CUTA B 3aBUCHMOCTH
OT BEJINYMHBI U TUAPABINYECKUX CBOVCTB BBIACISEMbIX YACTHII.

JIns  ymaBIMBaHHUS W3 CTOYHBIX BOJ TPHUMECEH MHUHEPAIBHOTO
IPOUCXOKICHHUS, TIIaBHBIM 00pa3oM IecKa, MPUMEHSIOT MECKOJIOBKU, KOTOPbhIE
[0 HANPaBJICHUIO ABMXKEHUS BOJbBI MOJIPA3ACISAOTCI HAa TOPU3OHTAJIbHBIC,
BEPTUKAJIbHBIE U C BpalllaTeJbHBIM JBUXKEHHEM BOJAbL. [lpuHIMN necTBus
MECKOJIOBKA OCHOBAaH HAa TOM, YTO TMOJ{ BIHUSHUEM CHJI TSKECTH YaCTHIIBI,
yAEIbHBIA BEC KOTOPBIX OO0JIbIIIE, YEM YIETbHBIN BEC BObI, 10 MEPE ABUKEHUS
UX BMECTE C BOAOU B PE3EPBYape OCENAIOT HA JHO.

B 1nensix 0O4MCTKU CTOYHBIX BOJT OT HE(TENPOTYKTOB MPUMEHSIETCS METO/]
oTcTauBaHus. Beiienenre HeTenpoyKTOB TPOU3BOAUTCS B HEPTEIOBYIIKAX.

Jns 3amep:kaHus OCEAAIOIIMX M IUIABAKOIIAX HPUMECEH IMPUMEHSIOT
OTCTOMHUKH, KOTOPBIE IO HAIpPABICHUIO [JIBMOKEHUA BOABI JIEIATCS Ha
TOPU30HTAJIbHBIE M BEPTUKAJIBbHBIE. K OTCTOMHMKAM C TOPU30HTAIBHBIM
IBHKEHUEM BOJIBI OTHOCSTCS TaKKE paualibHbIC.

QOUIbTPOBAHUE - YIAJCHHE B3BEIICHHOTO BEIIECTBA M3 BOJBI MYTEM
MPOIYCKaHUSI €€ Yepe3 CIIOM IMOPHUCTOTO MaTephaia WM 4Yepe3 CETKU C
U3MEHSIOIMMCS pa3MepoM OTBEpCTHH. C MOMOIIBI0 3TOTO METOJa OYUIIAOT
CTOYHBIE BOJbI, COJEp)KAlllU€ TOHKOJIUCIEPCHBIE MPUMECH B HEOOJBIION
KOHLIeHTpauuu. Ero mnpuMeHstoT Takxke 1mociie (QU3NKOXUMHYECKUX U
OMOJIOTUYECKUX METOJIOB  OYUCTKH, TOCKOJBKY HEKOTOpblE U3 HHX
COITPOBOKJIAKOTCSL BBIJCIICHUEM B OYHIIAEMYIO JKUIKOCTh MEXAHUYECKUX

3arpsi3HeHU. B 0CHOBHOM pacnpocTpaHeHbl ceTyaThie PUIbTPHI U QUIBTPHI C
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3epHUCTON 3arpy3koil. K ceruateiM QuiabTpaM OTHOCSATCS OapaOaHHBIE CETKU
OonouIbTphI. 3epHUCTBIC PUILTPHI OBIBAIOT C HUCXOSIIUMH M BOCXOSIIUMU
notokamu. Jlist  ctabunbHOM © 3(P(QEKTUBHONW OYUCTKH  MPUMEHSIOT
JIBYXCTylneH4YaToe (YUIbTPOBAaHUE BOJIBI.

Xumuueckue memoovl 0uuCmKy IPUMEHSIOT ISl YIAJIEHUSI PACTBOPUMBIX
BEIIECTB B 3aMKHYTBIX CHUCTEMax BOJOCHAOXKEHHUS, a HWHOTJAa U IS
TOMOJIHUTEIIFPHONM OYHWCTKH CTOYHBIX BOJ OO0 WM IIOCIE OHOJIOTHYECKOU
ouncTki. Hanbosee 4yacto ¢ MOMONIbI0 XUMHYECKOW OUYUCTKU YJAJSAIOT HOHBI
TSDKENBIX MeTa/uioB. OCHOBHBIMU NPUEMAaMHU XUMHUYECKHUX METOJIOB OYHCTKH
CTOYHBIX BOJ| SIBIISIOTCS HEWTpalM3aius, OKHCJICHHE - BOCCTAaHOBJICHHE U
OCaXJCHUE MAIIOPACTBOPUMBIX COCAUHECHUMN.

Heittpanuzanus npuMeHsiercs sl  o0paOOTKH  IPOU3BOJICTBEHHBIX
CTOYHBIX BOJI, COAEPKAIIMNX MIETOYN U KUCIIOTHI.

OkuciaeHne ¥ BOCCTAHOBJICHHME KaK METOJ OYUCTKHA MPUMEHSIEM
00€3BpEeKUBAHMS TTPOMBIIIJICHHBIX CTOYHBIX BOJ OT I[MAHUIOB, CEPOBOAOPO/IA,
Cylb(QUIOB, COCNUHEHUN PTYTH, MBIIIbsIKA, XpoMma. B mporecce okuciaeHus
TOKCUYHBIE 3arps3HEHUsS MEpexodsiT B MEHee TOKCHYHble. B KaudecTBe
OKUCIIUTENIEH OOBIYHO UCIIOJIB3YIOT XJIOP, JAUOKCHJ XJIOpA, TUIOXJOPUTHI
HATPHUS U KaJblMs, IEpMaHTaHAT Kajaus, TUXpOMAT KaJlus, MEPOKCHU] BOJIOpOIa
u Jp.

Du3zuro-xumuyeckue mMemoobl OYUCMKU CMOYHBIX 800 WCMOJb3YIOT JJIs
yAaJeHus U3 CTOYHBIX BOJ] TOHKOJIUCTIEPCHBIX B3BEIIEHHBIX YacTHIL (TBEPJIbIX U
KHUJKUX), PACTBOPUMBIX T'a30B, MUHEPAIbHBIX U OpraHUYECKUX BeilecTB. OHH
IMPUMEHSIIOTCS KaK CaMOCTOSTENIbHBIC, TAK U B COYETAHUM C MEXaHUYECKUMU U
OMOJIOTHYECKUMHU METOJAMHU.

Koarynsiust - npoliecc yKpyImHEHUS] TUCTIEPCHBIX YaCTHIL 3arps3HSIONIUX
BEIIIECTB B pE3yJbTaT€ HUX B3aUMOJCUCTBUS U OOBEAUHEHUS] B arperarhl.

YKpynHeHHue MPOUCXOIUT MO BIUSHUEM J100aBIsIEMbIX KOAryJIsiHTOB (Cybdar
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ATIOMUHMS, THIPOKCOXJIOPU]T ATFIOMUHUS, XJIOPHU/I JKelie3a).

DOKYJISAIUA - MPOLECC arperalvy B3BEIIEHHbBIX YaCTHUIl IPU T0OaBICHUU
B CTOYHYK) BOJY BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN, Ha3bIBAEMBIX
dbaokynsatamu.  [IpumensoT  npupogHble  (Kpaxmana, JEKCTpUH) U
CUHTETHYECKHUE (MMOTUaKPUIaMUJl, aKTUBHBINA TUOKCU] KPEMHUS) (DIIOKYJISIHTBHI.

[lepcreKTUBHBIM METOJOM OYMCTKH CTOYHBIX BOJ[ OT XpoMa M JPYTUX
TSDKEJIBIX METAJJIOB, @ TaKXke€ OT IUAHUAOB SIBIISIETCS BJECKTPOKOATYJISALUS -
mporiecc o0pa3oBaHWsS HEPACTBOPUMBIX THUJPOKCHUAOB TMPU MPOXOKICHUU
CTOYHBIX BOJI Y€pE3 IEKTPOKOATYJIIATOP.

dpoTanuus NpUMEHSIETCS A OYHMCTKU MPOU3BOJICTBEHHBIX CTOYHBIX BOJT
OT HEPACTBOPHUMBIX THUCTIEPTUPOBAHHBIX IpHUMeEcCeH, KOTOpBIE
CaMOIIPOU3BOJIBHO IUIOXO OTCTauWBaroTcs: HEPTh, HEPTENPOAYKTHI, Macla,
BOJIOKHHUCTBIC YaCTHIIbI.

AJICOpOIMIO TIPUMEHSIOT JUIsi TIyOOKOM OYHCTKM CTOYHBIX BOJ OT
PACTBOPEHHBIX OPraHUYECKHUX BEILIECTB MOCJIe OMOXUMHYECKON OYMCTKH, a

TaKXe€ B JIOKAJIbHBIX YCTAHOBKAaX, €CJIM 3THU BEIECTBA OUOJOTHMYECKU HE
paznaraloTcs W SBISIOTCS CHJIBHO TOKCHYHBIMM TPH HEOONBIION HX
KOHIICHTpaIMu. AJCOpOIMIO UCIIOIB3YIOT IJI1 00€3BPEKMBAHUS CTOUYHBIX BOJI
oT ¢eHoJIoB, repouIuaoB, nectunuaoB, [IAB, kpacureneit, apomMaTUdecKux
coequHeHn W Ap. JlocTomHCTBaMM  MeTojJa  SBJISIOTCS  BBICOKAs
3(pheKTUBHOCTh, BO3MOXXHOCTb OYHMCTKH CTOYHBIX BOJ, COJEp KallnX
HECKOJIBKO BEIIIECTB, a TAKXKE PEKyIepalus 3TUX BEUIECTB.

NouHplii 0OMEH IPUMEHSIETCS IS U3BJICUCHUS U3 CTOUYHBIX BOJI TSKEIIBIX
METAJIJIOB, a TakKXe COCAUHEHMM MbIbsika, ¢docdopa, NIHAHUTOB U
PaIMOAaKTUBHBIX BEMIECTB. MeEToa TO3BOJIIET PEKYIEepUpPOBaTh IICHHBIC
BEIIECTBA IIPH BHICOKOM CTEIIEHU OYMCTKH BOJIBI.

DKCTPaKIMI0 TPUMEHSIOT JUIi OYHUCTKU CTOYHBIX BOJ, COJACpKaIIUX

(I)CHOJ'IBI, Macjiia, OpTaHNYICCKUC KHCIJIOTHI.
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VYasrpadunsrpanus OCHOBaHa Ha pasziesieHuun pacTBOpPOB
bunbpTpoBaHUEM Yepe3 MeMOpaHbI ¢ AuamerpoM mop 5-200 .

DJIEKTPOXUMHUYECKAsT OUUCTKA MPUMEHSETCS JIJIT OYMCTKU CTOYHBIX BOJT
OT Pa3JINYHBIX PACTBOPUMBIX JUCIIEPTUPOBAHHBIX MPUMECEN; K He OTHOCSTCS:
pPa3JIOKEHUE HEXKETATEIbHBIX MPUMECEH 3a CYET aHOJHOIO OKHUCJIEHUS U
KaTOJHOTO BOCCTAHOBJICHUS, VYJaJI€HUE PACTBOPEHHBIX HEOPraHUYECKUX
COCJMHEHUIN C HMCIOJb30BaHUEM MOJYIPOHUIIAEMBIX MEMOpaH); pa3iiokKeHUe
IpUMece IyTeM OJJICKTPOJIM3a C HCIOJb30BAHHEM PACTBOPUMBIX aHOIOB U
MOJTy4Y€HHE HEPACTBOPHUMBIX COSAMHEHHM, BHIMAJAOMINX B OCAIOK.

Bce atu mporiecchl MpoTEKaroT Ha 3JIEKTPOAaxX MPHU MPOIMYCKaHUU 4Yepe3
CTOYHYIO BOJTy TOCTOSTHHOT'O 3JIEKTPUYECKOTO TOKA.

[IpocTas meperoHka OCyIIECTBISETCS MYTEM IMOCTENIEHHOTO HUCIAPEHUS
CTOYHOM BOJIbI. MeTOoJl mpuMEHSeTCS JId yIaJIeHUs COCIMHEHUW, KOTOpHhIC
UMEIOT TEMIIEPATypy KUIICHUS HIKE TeMIlepaTyphbl KUIIEHHS BOJbI (aIETOH,
cnupThl U fAp.). lleperonky ¢ BOJSHBIM MAapoOM MOPUMEHSIOT IS yAaJeHUus
JIETKOJIETY4YMX COCIMHEHUH (aMMHUaKa, aMUHOB, (PEHOJIOB).

Tepmuueckue memoosvl ouucmku cmouyHblx 600. Ha XUMHYECKHX
IpEANPUATUSIX 00pPa3yIOTCS CTOUYHBIC BOJIBI, COJEpKAIue MUHEPAIbHBIE COJIH,
a TaKXe MHUPOKHUHN CIEKTP OPraHWYECKUX BEIIEeCTB. Takue BOJABI MOTY OBITh
00€3BpEKEHBI TEPMUIECKHUMHU METOIaMHU.

buoxumuueckue memoovl owucmku CmMOYHBLIX 600 TIPUMEHSIIOT IS
OYMCTKH XO35HCTBEHHO-OBITOBBIX M MPOMBIIIJIEHHBIX CTOYHBIX BOJ OT MHOTHX
PAaCTBOPEHHBIX OPraHMYECKUX W HEKOTOPHIX HEOPraHUYECKHUX BEIECTB.
[Iportecc OYHMCTKM OCHOBAaH Ha CHOCOOHOCTH  OMNPENENICHHBIX TPYIII
MHUKPOOPTaHW3MOB HCIOJIb30BaTh YKa3aHHBIC BEIIECTBA JIJII  IMUTAHUSL.
N3BecTHBI a’3poOHBIE M aHA’POOHBIE METOJbl OHOXUMHYECKONW OYHCTKU

CTOYHBIX BOJI (puc. 6).
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Pucynok 6 - CxeMa cTaHI[uU ¢ OMOJIOTUYECKON OUMCTKOW CTOUYHBIX BOJT

Obo3nauenus: 1 - pemerka, 2 - TECKOJOBKA, 3 -OTCTOMHUKH, 4 -
a’POTEHKH, 5 - BTOPUYHBIE OTCTOMHUKH, 6 - TEpMUUYECKas CyIIKa Ocaluka, 7/ -
BaKyyM-(JbTPHI, 8§ - METaHTEHKH, 9 - MamuHHOE 31anue, 10 - xymoparopHas, 11
- KOHTaKTHBIN pe3epByap, 12 - apoOunka, 13 - meckoBwie Iomanaku, 14 -
BO3JYXOBO/I, 15 - TpaHCHIOPT CYIIEHOTO WJjia

ABpoOHBIN Mpouecc - sl €ro OCYLIECTBICHUS HUCIOJIB3YIOTCS TPYIIIbI
MUKPOOPTaHU3MOB, ISl JKU3HEJEATEIBHOCTH  KOTOPBIX  HEOOXOAMMBI
MOCTOSIHHBIN MpUTOK Kuciaopoaa (2 mrO,/n), remneparypa 20-30°C, pH cpeast
6,5-7,5, coorHomeHue OmoreHHBIX dieMeHTOB BIIK:NeP ne 0Gomee 100:5:1.
OrpaHuyeHUEeM METOJIa SIBJISIETCSI COJIEp>KaHNE TOKCUYHBIX BEIeCTB. A3poOHast
OYKWCTKA CTOYHBIX BOJI TMPOBOJMUTCS B CHEHHAIBHBIX COOPYKEHUSX:
OMOJIOTUUECKUX MPYyAaX, adPOTEHKAX, OKCUTEHKax, OMoPMIbTpax.

buonornueckue npynabl npeaHa3HAuYeHbl 711 OMOJIOTHYECKON OYUCTKH U
JUISL  JIOOYUCTKM CTOYHBIX BOJ B KOMIUIEKCE C JPYTMMH OYHUCTHBIMU
COOPYKEHUSIMU.

ADPOTEHKH TPENCTaBISIIOT  cO00  XKelle300€TOHHBIE  Pe3epBYapHI,
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MPSIMOYTOJIbHBIE B IUIaHE, pa3J/IeJICHHbIE MEPErOpPOJIKAMU Ha OT/ACJIbHBIC
Kopuaopsl. JlJIs moajep)kaHus aKTUBHOTO Hja BO B3BEIIEHHOM COCTOSIHUH,
MHTCHCUBHOT'O €ro TepeMeNIMBaHWs W HACHIIICHHS 00pabaThiBaeMOW cMmecu
KUCJIOPOJIOM BO3JyXa B adpOTEHKax YCTPaumBalOTCA Pa3IUYHbIC CHCTEMBI
aspanuu. M3 a3poTeHKOB CMeCh OTPaO0TaHHON CTOYHOM BOJIbI 1 AaKTMBHOTO HJia
MOCTYNAaeT BO BTOPUYHBIA OTCTOMHHK, OTKYJla OCEBIIUM HAa JHO aKTUBHBIN WU,
OTBOAUTCA B pe3epByap HACOCHOW CTaHIIMU, a OUMIIEHHAass CTOYHAs BOJa
MOCTyNaeT Ha JaJIbHEHITYIO0 JJOOUHCTKY, HO He Je3uHduimpyetcs. B mporecce
OMOJIOTHYECKOTO OKUCIICHHS TTPOUCXOIUT MPUPOCT OMOMACCHI aKTUBHOTO HMJIa.

buopunbTpel HAXOAT NPUMEHEHHE MPU CYTOUHBIX pacxogax OBITOBBIX U
MPOU3BOJACTBEHHBIX CTOYHBIX BojA 10 20-30 ThIC. M B cyTku. OnHu
MPEJCTABISIIOT COO0WM pe3epByapbl KPYrjiaoll WKW NPSMOYTOJbHOW (hOpMBI B
IJIaHE, KOTOPBIE 3aMOTHSAIOTCS 3arPy30UHBIM MAaTEPHUATIOM.

[Ipu aHa’poOHOM TpoIlecce MPOUCXOAUT OHOJOTHYECKOE OKHCICHHUE
OpPraHMYECKUX BEIIECTB B OTCYTCTBHE MOJIEKYJISIPHOTO KHUCJIOpPOJa 3a CUeT
XHMHUYECKH CBS3aHHOTO Kuciopoja. [Ipomecc mpoTekaeT B JIB€ CTaguu: Ha
nepBoil  O0pa3yloTCs  OpPraHMYECKUE KHUCJIOTBl, Ha BTOPOM  CTaJHUH
00pa3zoBaBIIMECs KUCIOTHI MpeodpasyroTces metad u CO,.

OCHOBHOM  TIpollecC  MPOBOAUTCA B  METaHTEHKaX. B HuUX
nepepadaThIiBa€TCsl AKTUBHBIM W W KOHIEHTPUPOBAHHBIE CTOYHBIE BOJIBI,
COJIEpIKaIlle OPTraHUYECKUE BEIIECTBA, KOTOPHIE pa3pylIAtOTCs aHA3POOHBIMU
OaKkTEepHUsSIMH B X0JI€ METAHOBOT'O OPOKECHHUS.

Ouucmka uoHuzupyrowum usiyderHuem. B nmocnegnue roasl pa3BUBaETCs
HOBBIM O€3peareHTHBIM METOJI OYMCTKH CTOYHBIX BOJI MyTEM JECTPYKIUU
COAEPKAIIUXCSI OPraHUYECKUX MTPUMECEH ¢ MPUMEHEHUEM TyYKOB 3JIEKTPOHOB,
TEHEPUPYEMBIX YCKOPUTEISIMH C SHEPTUEH SJIEKTPOHOB S5-6 MaB.

Ilon oTXomamMu  MOHUMAIOT  OCTAaTKHM  ChIphS  MaTE€pUAIOB U

noJty(aOpuKkaToB, 0Opa30BaBIIUXCA B IMPOILIECCE MU3TOTOBJICHUS MPOAYKIIUHU U
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yTPaTUBIIIKE MOJHOCTHIO WJIK YACTUYHO MOTPEOUTEIILCKUE CBOMCTBA UCXOIHOTO
Marepualia; TpPOAYKTHl (DU3UKO-XUMHUYECKOU NEPepabOTKU ChIPbS, a TaKXKe
n00BIYM W OOOTaIeHusl IOJEe3HbIX HCKOMAEeMbIX, MOJIyYEHHE KOTOPBIX HE
SBJISIETCS 1IEJIBI0 PACCMATPUBAEMOTO MPOU3BOJICTBEHHOIO TIpoIecca U, KOTOPhIE
MOTYT OBITh HCIOJIb30BaHBI B TIPOM3BOJICTBE B KA4yeCTBE CHIPbS IS
nepepadoTKH, ToIUBa U JIp. OTXOAbl OTHOCITCS K MaT€pUAIbHBIM 00BEKTaM,
KOTOpbIE MOTYT 00Ja7aTh BBICOKOM NOTEHIUAIBHOM OMACHOCTHIO IS
OKPY KaIOIEH CpeAbl U 3I0POBbS HACEIIECHHUS.

Knaccuguxayus OMX0008. OTrxompl  mendarcsd Ha  OBITOBBIE
(KOMMYHAJIbHBIE) ¥ TPOMBIIICHHBIE (OTXObI TPOU3BOJICTBA). B CBOIO ouepeb
OBITOBBIE U TMPOMBIIUICHHBIE OTXOJIBl MOXKHO TMOJIPA3/ICINTh HA JIBE TPYIIIbI:
TBEp/bIe (OTXOJAbl METAUIOB, JiepeBa, IUIacTMacc, MbUIM, MYcOp U T.J.) U
KUJKWE (OCaAKM CTOYHBIX BOJ, HUIAMbl W T.A.). OTX0ABl TO CTENEHU
BO3MOYKHOTO BPETHOTO BO3/ICHCTBUS HA OKPYKAIOUIYIO Cpely MOAPa3AeistoTCs
Ha 4Ype3BbIUaiiHO omacHble (1 Kiacc), BBICOKO OMacHbie (2 Kiacc), YMEpEeHO
omnacHele (3 KJacc), Majio omacHble (4 Kjacc) M MPaKTHUYECKH HeomacHble (5
KJ1acc).

ITo nannpiM B. Xormanaa (1997), B IlIBeunn kaxnapiii rog oOpasyercs
52,4 MJIH. TOHH OTXOJIOB, U3 HUX Ha J0JII0 OBITOBBIX mpuxoautcs 13%. Ha
tepputopuu Poccun exeronHo odpaszyercst okosao 120 MIIH. TOHH OTXOJOB, IIPU
ATOM JI0Jisi OBITOBBIX B OOIlEM Macce OTXOJOB EXEroJHO BO3pacTaeT Hu
cocTaBisieT B cpenHeM 35%. AHanorudHasi TEHACHIUS MOPOCIECKUBACTCS Ha
tepputopun PecniyOnuku Mapuit D1, [lo ganHbiM Y1ipaBieHHS TPUPOIHBIX
PECYpCOB M OXpaHbl OKpyKaromieid cpeasl mo PecnyOnmuke Mapuii O, Ha
TEPPUTOPHUHU PECITYOTUKH exXeroaHo oOpazyercs: 489,9 Thic. TOHH OTXOJIOB, U3
HUX 168,5 ThIC. TOHH OBITOBBIX (34,3%).

B HacTosimiee BpeMsi CyHIECTBYET HECKOJBKO CIOCOOOB YTHIM3AINHU

0TX0J10B. 110 TexHomornueckou CYITHOCTH MCTOIbI 06€3BpC)KI/IBaHI/I$I O0TXO0A0B
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MOTYT OBITh pa3jesieHbl Ha: 1) OuoTrepMuueckue (CBaJKH, MOJS 3alaXUBaHUS,
MOJIUTOHBI CKJIAJIMPOBAHUSI, KOMIIOCTHBIE TOJS M 3aBOJ] OMOTEPMHUYECKOTO
KOMIIOCTUPOBaHUs); 2) TepMuueckue (Ckuranue ©O€3 HCIOJb30BaHMUs,
C)KMUTaHHE OTXOJIOB KaK JHEPreTUYECKOro TOIUIMBA, MUPOJIM3 C IMOJYyYECHUEM
roproyero rasza M HepTemnoJoOHBIX Macen); 3) XuMHYeckue (ruapoius); 4)
MeXaHu4deckue (IpeccoBaHUE OTXOJOB B CTpouTeNbHbIe 0siokn). Hambouibiiee
pacrpoCTpaHEeHHUE MOJIYYUIU OMOTEPMUUYECKUN U TEPMUUECKUN METOIBI.

B pa3BuThIX €BpOMEHCKUX CTpaHaxX TOPOACKON MOJUIOH JJISi TBEPABIX
OBITOBBIX OTXOJIOB - ATO CJIOKHOE€ IKOJIOTMYECKOE MPEANpPHUATHE, HA KOTOPOM
MPOBOJUTCA COPTHPOBKA MycOpa, €ro oO0paboTKa, YIUIOTHEHHE W H30JSIHUS
(HukanopoB, Xopyxas, 2001; [loauronnsie TexHonoruu, [lonuron TBepabIx
OBITOBBIX OTXOJIOB TPEAHA3HAYEH IS CKJIAJIUPOBAHUS TBEPIBIX OTXOJIOB,
MpeAyCMaTPUBAET MOCTOSHHYIO, XOTSI U OYEHb JOJTOBPEMEHHYIO TIEPepadOTKy

OTXOJOB MPU YYaCTHUH KUCIOPOJa BO3/TyXa U MUKPOOPTaHU3MOB (puc. 7).

Pucynok 7 - [loquron TBepibix OBITOBBIX OTXO/IOB

Obo3nauenusi: a, ©, B - T1epBasg, BTOpas U TPEThsl OuepeIU
CKJIQAUpOBaHus; 1 - 3e1eHas 30Ha, 2 - ceTyaThiid 3a00p, 4 - OKOHYATEIbHBIN U
MPOMEXKYTOUYHBIM HW30JUPYIOIIUE CJIOU TPYyHTa, S5 - OTXOAbl, 6 - MayThl

QJICKTPOOCBCUICHUA, 7 - IIJIOTHUHA, 8 - nmoabC3JHasA J0pora, 9 - BpEMCHHaAs1
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nopora, 10 - Xxo3siCTBEHHBIM 1IBOp, 11 - HaropHas kaHaBa, 12 - HacocHas
CcTaHIus, 13 — y4acTok.

OmgauM w3 cnocoOOB  YTWIM3allMM  OTXOJIOB  SIBISIETCS  UX
KOMIIOCTHUpOBaHue. [Ipu KOMIIOCTHPOBAaHUN OTXOJOB B OPTraHMYECKON Macce
TOBBINIACTCS COJACPKAHME TUTATEIbHBIX BemlecTB (azora, ¢ocdopa) B
ycBOsieMO# pacTteHusiMu GopMme, 00e3BpEKUBAECTCS MaTOT€HHass MUKpodIiopa,
YMEHBIIIAETCA KOJIMYECTBO IIEJUIOJI03bI U MEKTUHOBBIX BEIECTB; yA0OpEHHUS
CTAHOBSITCS CBIITYYMMH, YTO 00JIer4aeT X BHECCHHUE B ITOYBY.

Crnenyromuii cmoco0 yTHUIN3AIMK OTXOJ0B - CKUTAHUE - HEJIB3S CUUTATh
1[eTIeCO00Pa3HBIM. Opnnako TaKou croco0 MPOUCXOJIUT Ha
MYCOPOCXKHTATENbHBIX CTAHIUAX (3aBOJIaX), KOTOPbIE HMMEIOT MApOBBIC WIH
BOJIOTPEMHBIE KOTJIBI CO CIEIUaIbHBIMM TONKaMU. TeMmeparypa B TOIKE
nookHa ObiTh He MeHee 1000°C, yToOBI cropenu Bce JIypHOMAXHYIIHE
npuMecu. OJHAKO W3-3a JUOKCMHOBOW OINACHOCTH OBUIM 3aKPBIThl MHOTHE
MycopocxkurarenbHbie 3aBojibl B CIIIA, Hunepnangax u Apyrux cTpaHax.

[IpenBaputenbHas COPTUPOBKA MycOpa MO3BOJISIET OYUCTUTH BHIOPOCHI B
atMoc(epy OT MHOTHX BpPEIHBIX BelIeCTB. Tak, mpu MpoU3BOACTBE OyMaru Wiu
KapTOHa W3 MaKyJaTypbl BBIOpOCHI B armocdepy cHUKawTca Ha 85%,
3arpsisHeHne Bojbl - 10 40%. IlonydyaTh amOMUHHMN U3 TPUPOTHOTO CHIPHS -
OOKCHUTOB JIOPOXE, 4UeM H3BJIEKaTh €ro M3 HCIOJb30BAHHBIX KOHCEPBHBIX
0aHOK.

Haubonee pacnpocmpanennvimu MeTojaMu NEpPepabOTKH TOKCUYHBIX
MPOMBIIICHHBIX OTXOJI0B AGIAIOMCA!

® COPTUPOBKA (JJII 4YEro HCMOJB3YIOTCS TPOXOYEHHUE, THUJpaBiIdUYecKas
KJIaccu(UKalus U BO3AYIIHAS cenapanusi);

® YMEHBIIEHHUE Pa3MepPOB KYCKOB, YaCTHI] (IOMOJI, TpOOJICHHE);

® YBCIMYCHUE pPa3MEpPOB 4YaCTHI] (BBICOKOTEMIIEpATypHas arjiomeparius,

OpuKeTHpOBaHUE, TAOJIETUPOBAHKE, TPAHYIUPOBAHUE);
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e TepMmuyeckas oOpadoTKa;

® CMEIIICHNUE;

e oOoramenue (Qaoranus, OTCaaKa, MarHUTHas W/WIX DJJIEKTpUYECKas
cemnaparus);

® BhINIE/IAYUBAHUE (SKCTPArupOBaHUE);

® PpacCTBOpEHHUE;

® KpHUCTALIU3ALMS U T.]I.

['MaBHBIM HaIpaBli€HHWEM B YCTPAHEHUHM WM CHUXKEHUU BPEIHOTO BO3
JIEUCTBUS Ha OKPY’KAIOIIYIO CpeAy TOKCHUYHBIX OTXOJOB MPOMBIILIEHHOCTH
SBJISICTCS] X TIOBTOPHOE MCITOJIb30BAaHNUE B MPOU3BOJICTBEHHBIX MUKJIAX. Tem He
MEHee, JJISI HEeUTpaau3aluk TaKuX OTXOJIOB YacTO YCTPAWBAIOT CIICIIUABLHBIE
COOPYKEHHS.

[Tonuronsl MNPOMBINIJIEHHBIX OTXOJOB YCTPAaWBAaIOT JBYX BHJIOB: IS
00€3BpeKMBAaHUS OJIHOTO BHUJA OTXOJOB TOJIBKO 3aXOPOHEHHEM WM
XUMUYECKHM CIIOCOOOM, a TakXe KOMIUIEKCHble. Bo BTopoM ciyuae
TEPPUTOPHUIO TIOJIUTOHA PA3EAIOT HA 30HBI MPUEMa M 3aXOPOHEHUS TBEPJIbIX
HECTOpaeMbIX OTXOJIOB; IPHeMa U 3aXOPOHCHHMSI KUJKUX XUMHUIECKUX OTXOJIOB
M OCAJIKOB CTOYHBIX BOJI, HE MOJUICKAIIUX YTUIM3AIMU; 3aXOPOHEHUSI 0CO00

BPCAHBIX OTXO0A0B; OTHCBOT'O YHUYTOXCHUA I'OPHOYUX OTXOOAOB.

7.1. OneHka 3arpsi3HeHUs MOBEPXHOCTHBHIX BOI0EMOB

JIJIsi OYMCTKM CTOYHBIX BOJ, KOTOpasi HanOoJjee YCIEUIHO MPOXOIUT B
a’pOOHBIX YCIOBHUSIX HEOOXOJUMO HaJIUYuMe KHUCIOpoJa JMJIs OKHUCIICHUS
OPraHUYECKOIr0 BEIIECTBA, BXOJAIIECTO B COCTaB 3arpsS3HEHUN CTOYHBIX BOJ.
N3pacxo/10BaHHBIN HA 3TO KHUCIOPOJ MOMOJHSETCA TJIaBHBIM 00pa3oM 3a CueT

PacTBOPEHUS €ro U3 aTMOC(PEPHOro BO3TyXa.
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Takum oOpazoM, B KaHAIM3AITMOHHBIX OYHUCTHBIX COOPYKEHHSIX, KOTOPHIC
CITyXaT JJII MAHEPATU3aIlii OPTraHUYECKUX 3arps3HCHHM, BXOSAIUX B COCTAB
CTOUHBIX BOJI, OJHOBPEMEHHO TMPOTEKAIOT JBa Ipoliecca: MNOTpeOIeHHe
KUCIIOpOJla ¥ €ro pacTBOpPEHHE. YCTaHOBJIEHO, YTO MHUHEpaIU3alus
OpTraHUYECKOr0 BEIECTBA, MPOUCXOAANIAs B PE3YyJbTaTe €ro OKHUCICHUS MPHU
COJICHICTBUM MHKPOOPTraHU3MOB-MUHEPAIU3aTOPOB WM TaK Ha3bIBAEMOTO
OMOXMMHMYECKOTO OKHCJIEHHMS, COBepIIaeTcs B JaBe (a3pl: B mepBoil ¢asze
OKHUCJISIIOTCSL  yTIEPOJICOAEpIKalllue  BEIIeCTBa, Jalolie B  pe3ysbTare
VIJIEKUCIOTY M BOJY, BO BTOPOH - a30TCOJEpKalllie BeIlecTBa CHaudala Jo
HUTPUTOB, a 3aTEM JI0 HUTPATOB.

[Ipy nmOCTaTOYHOM COJIEp’KAaHUM KHUCIOPOJA CKOPOCTh OKHCIICHUS B
nepBoil  (ymiepoauctoi) (asze MOMUUHSIETCA, KakK d3TO  YCTAHOBJICHO,
ONpENIEIEHHOMY 3aKOHY CKOPOCTh OKHCIICHHUS, WJIM CKOPOCTb MOTpEOJICHMUS,
KUCIIOpOJia TpPU HEU3MEHHOM Temmeparype B KakAbld JaHHBIA MOMEHT
MPONOPIIMOHATIbHA MAacC€ OPTaHMYECKOTO BEIIECTBA, HAXOSAIIETOCs B BOJIE.
CrnenoBaresbHO, MO MEPE OKUCICHUS OPTaHMYECKOrO0 BEIIECTBA, €CIU HET
MOCTYIUIGHUSI HOBBIX 3arps3HEHHM, CKOPOCTh OKHCICHHUS BCE BpeMs
YMEHBIIAETCS.

OTOT 3aKOH JlaeT BO3MOXKHOCTH BBIBECTH YpPaBHEHUS MOTPEOJICHUS
kucnopoga. Ecnu  o0Oo3Hauuth uyepe3 L, coxmepxanue  Kuciopoja,
HEOOXOIMMOTO JIJIsl OKUCJICHUSI BCETO OPraHUYECKOTO BEIIECTBA, UMEIOIIETOCS
B Hayaje mpolecca, U 4epe3 X; CoJepKaHue KUCIOpOoja, MOTPEeOJICHHOro 3a
BpeMs t, TOo coaepkaHue kuciopoaa L, TpeOyeMoro uisi OKHUCICHHS
OCTaBIIMXCS 10 UCTEUEHUH BPEMEHH t OPraHUYECKUX 3arpsi3HEHUM, OyIeT:

L=La-Xt
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7.2 MeToasbl pacueTa HOPpMATHBOB 00Pa30BAHUA 0TX010B

Jlns  pacyeTra HOPMATHBOB 0Opa30BaHHMS OTXOJIOB  HCIOJIB3YIOTCS
pa3JIMUyHbIe METOABbI M, COOTBETCTBEHHO, Pa3HbIC €AMHUIIBI UX H3MepeHus. B
COOTBETCTBUM C  TEXHOJOTMYECKUMHM  OCOOEHHOCTSMHM  IIPOM3BOJICTBA
HOPMAaTHUBBI 00PAa30BaHUS OTXOJIOB ONPEACISIOTCS B €AMHUIIAX MAcChl (00BbeMa)
100 B MPOIEHTAX OT KOJWYECTBA UCTIOJIB3YEMOIO ChIPhsl, MATEPUAJIOB, HJIH OT
KOJIMYECTBa MPOU3BOIUMON mMpoaykiuu. HopMatuBel 0Opa3oBaHUs OTXOJIOB,
OIICHWBAEMBbIE B TPOIEHTAX, ONPECSIOTCA MO0 TeM BUJIaM OTXOJI0B, KOTOPHIC
HMEIOT T€ K€ (PU3MKOXMMHYECKHE CBOMCTBA, YTO U IEPBUYHOE CHIPHE.
HopmatuBel 00pa3oBaHHs OTXOJOB C H3MEHEHHBIMH 110 CPaBHEHUIO C
TEPBUYHBIM CBIPbEM XapaKTEPHUCTHUKAMU IPEANOUYTHUTEIBHO MPEACTABISThL B
CIEAYIOIMX eAUHHUIAX H3MEPEHHS: KI/T, KI/M’, M'/TBIC. M° U T.].

[Ipu ompeneneHnn HOPMATHUBOB OOpa3OBaHUSA OTXOJOB IPUMEHSIOTCS
METOJI pacuera Mo MaTepUalIbHO-CHIPhEBOMY OallaHCy M METOJI pacuera Io
yAEIbHBIM OTPaci€BbIM HOPMAaTHUBAM 00pa30BaHUs OTXO/IOB.

OTtpacneBble HOpPMATUBBI 00PA30BAHUSI OTXOJI0B pa3padaTHIBAIOTCS IMyTEM
yCpeaHEHUs] WHIUBUIYAIbHBIX 3HAYCHUN HOPMATHBOB OOpa30BaHMS OTXOJOB
JUISL OpraHu3aliid OTpaciii U TIOCPEACTBOM pacyeTa CpPEeIHHX YACIbHBIX
nmokaszaTrejied Ha OCHOBE aHaJM3a OTYETHOM WHQOpMaIuy 3a OIpeeSeHHbIN
MEepUOJ;  BBIJICTICHUS  BaXKHEUIIMX, HOPMOOOpa3yrwomux (PakTopoB U
OTIPE/ICIICHUS UX BIWSHUS Ha 3HAYEHUE HOPMATUBOB Ha TUIAHUPYEMBII IEPUO.

Pacuemno-ananumuueckuit.  memoO  TpUMEHSETCS NPH  HAJUYUU
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW JOKYMEHTAIlMU (TEXHOJIOTHYECKUX KapT,
pelenTyp, periaMeHTOB, pabouyux 4YepTeKei) Ha MPOU3BOACTBO MPOIYKIIUH,
pu KOTOpOM o0Opa3zyroTcs oTxoJbl. Ha OCHOBe Takoil JOKyMEHTAlluu B
COOTBETCTBUU C YCTAHOBIICHHBIMHM HOPMaMH pacxojia ChIpbsi (MaTepHUalioB)

paccuuThIBaeTCs HopMaTuB oOpa3zoBanus oTxon0B (HO) kak pa3HOCTb MexAy
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HOPMOUM pacxojia Chipbsi (MaTepUaliOB) HAa €AMHUIY MHPOAYKIMU U YUCTHIM
(MOJIE3HBIM) WX PACXOJOM C YYETOM HEU30E€XKHBIX O€3BO3BPATHBIX IMOTEPH
CBIPBA.

Pacuer ocymectBisercs no popmyiie:

HO=N-P-H,,
rae N - HopMa pacxojia Chipbs (MaTepualioB) Ha €IMHUILY TPOAYKIIUH, T;
P - pacxon cbipbs (MaTepHuanioB), HEOOXOJUMOTO JIJI1 OCYIIECTBICHHUS
POU3BOCTBEHHOTIO Mpoliecca (padoTsl), T; Hy, - Hen3oexHbie 0€3B03BpaTHHIE
NOTEPHU ChIPhS (MaTEPUAIOB) B MPOIECCE TPOU3BOJICTBA, T.
HopMmatuB 00pa3oBaHusi 0TXOI0B OnpeaensieTcs no popmyre:
HO=N({1- Kn)-P,

rae Ki=H;" - koagdunmeHT Hen3oeKHbIX NOTEPh

CBIPbs (MaTepHaJoB).

HopmaTtuB o0pa3oBaHus OTXOJOB B MPOILEHTaX WM Kak KO3(h(UIIMEHT
BbIXOJa BTOPUYHOTO ChIpbsi (Hy') onpenensercs no dhopmyiie:

HO0=(1-K,., - K,)-100%, roe

Kiicn - K03dPUIIMEHT UCTI0JIB30BAHUS CHIPhS (MaTEpHANIOB) MPU
npou3sBojictBe poaykiuu (K., = P/N).

[To dbopmynaMm omnpeAenstoTcs HOPMATHUBBI 00pa30BaHUs KaXJA0ro BUIA
OTXOJOB.

IKcnepumenmanbublii.  Memod TPUMEHSIETCS JJIsI  TEXHOJIOTUYECKUX
MPOIECCOB, JOMYCKAIONIUX OINPEIEICHHbI JTUana3oH U3MEHEHUM COCTaBHBIX
AJIEMEHTOB ChIpbsl (B JIMTEMHOM TPOU3BOJACTBE, XUMHUYECKOM, IMHUIIEBOMH,
MUKPOOHMOJIOTMYECKON M APYTHUX OTPaACsAX MPOMBIIUICHHOCTH), & TaKXe MpH
OONBIION TPYAOEMKOCTH aHAIIMTUYECKUX pacdyeToB. MeToj 3akiiodaercs B
OTIPE/ICICHUM HOPMATHUBOB OOpa30BaHMSI OTXOJIOB HAa OCHOBE MPOBEICHUS
ONBITHBIX WM3MEPEHHUN B MPOU3BOJICTBEHHBIX YCJIOBUSX. llepBoHauanbHO Ha

OCHOBE CTATMCTUYECKOH O6pa6OTKI/I I/I3MepeHI/II>’I MAcCChI ITOJC3HOI'0 IMPOAYKTA,
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MOJIy4aeMoro U3 €IUHUIBI MacChl ChIpbsSl (MaTEpUATIOB), OMpPEACIAETCS
MoKa3aTelib, XapaKTEPU3YIOIIUI JIOJII0 MOJIE3HOTO MPOAYKTA B €UHUIIE ChIPbS
(B %) (C,,). HMcxons w3 3HA4YE€HUs] ATOr0 IOKa3zaTels M JaHHBIX O Macce
W3BJICUYEHHOTO U3 CBHIPbS TOJIE3HOTO Mpoaykra (M,,.) ompenensercs macca
obOpazoBanus 0Tx0/10B (V)) o dpopmyiie:

V =Mn.n.(100- C)/c.

Jns  u3genuil, HaxXOUSIIMXCS B CTaJUM  OCBOCHHS, HOPMATHUBBI
00pa30BaHMs OTXOOB OINPEICISIOTCA IKCIEPUMEHTAIBHBIM IMYTEM Ha OCHOBE
U3MEPEHUS MacChl OTXOJIOB IMPU IMPOU3ZBOJICTBE HAMOOJIEE TUIIUYHBIX BUJIOB
NPOAYKIIMM ¥ OMNpEIeiCHUs CpPeAHUX MO JaHHOMY BHUIY MPOIYKIIAA
MOKa3aTeNeu.

Pacyer mo ¢aktuueckum oObemMaM O00pa3oBaHMS OTXOJOB IS
BCIIOMOTATEJIbHBIX M PEMOHTHBIX PadOT IMOJYyYHMJI Ha3BaHHE CTATUCTUUECKUU
MeTos. MeTtoa TpUMEHSIeTCsS Il ONpPEACIICHUST HOPMAaTHBOB OOpa3OBaHUS
OTXOJIOB HAa OCHOBE CTaTUCTHUYECKOW 00pabOoTku uHMOpManuu 3a 0a30BbIi
(TpexJeTHHl) TMepuoJi ¢ TOCHEAYIOUEH KOPPEKTUPOBKOM JIaHHBIX B
COOTBETCTBUU C MJIAHUPYEMBIMU OpraHU3aAINMOHHO-TEXHUIECKUMU
MEPONPUATUIMHU, MPEAYCMATPUBAIOIIUMUA  CHWIKEHHE MAaTePHAIOEMKOCTU
MPOU3BOIMMOM TTPOTYKITHH.

Cratuctuueckue JaHHbIE 00padaThIBAIOTCA 3a IOCIEIHHUE TPU Toja C
MOCIEIYIOIEH KOPPEKTHUPOBKOW YIEIbHBIX IIOKA3aTelIed Ha IUIAHUPYEMBIN
MEepUOJ] B COOTBETCTBUU C TCHACHIUAMM PA3BUTHS TEXHOJOTUM U OPTraHU3AIUU

IMPOU3BOJACTBCHHOI'O IIpOLCCCA.
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TECTOBBIE 3AJJAHUS 1JISI CAMOKOHTPOJIA

Ilpeomem u 3a0auu npomvluiieHHOU IKOJI02UU

1. B npouecce pa3BUTHsI TPOMBILIIEHHBIX MPEANPUITHI HOPMUPYIOTCH...

a) TEXHOOMOTCIEHO3bI

b) ypbabuoreoreHO3bl

C) arpoueHo3bl

d) HOOIIEHO3BI

2. Pasnmen, HayyHOe  HampaBJ€HHME B  DKOJOTHMH, OXBaThIBAIOLIUE
B3aNMOJCUCTBAE TMPOMBIIUICHHOCTH C OKPYXamUed Cpelod Ha3bIBACTCA
JKOJIOTHEM.

a) HUHXEHEPHOU

b) rmobanpHOMI

C) COIMAIBHOM

d) momuTHyeckomn

3. Ilogxon K OKpyX awmeh cpeae, KOTOPbld OCHOBHOE BHHMAHHUE YJIEIISIET
paIrMoOHATHFHOMY HCIIOJIB30BAHHUIO TPUPOIBI, HA3BIBACTCSI.

a) TEXHOIEHTPU3MOM

b) aHTPOMOIEHTPU3MOM

c) OWOIEHTPU3IMOM

d) »skosoruzMom

4. Yactp Omocdepsl, B CYIIECTBEHHOW CTEMEHU IpeoOpa3oBaHas UYEJIOBEKOM
MOCPEJICTBOM U SKCIUTyaTalluy Pa3IMYHbIX TEXHUYECKUX 00ObEKTOB HA3bIBACTCS.
a) TexHochepoi

b) Hoocdepon

c) naurochepoit

d) ruapocdepoit
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Ocobennocmu mexHo102u4ecKux npoueccoes pa3jinUHblX ompacneﬁ

npombsliisie(HHOCMU

1. K cranyoHapHbIM UCTOYHUKAM, HapyLIAIOIUM €CTECTBEHHOE COCTOSTHUE
aTMOC(EepHOTO BO3TyXa, OTHOCSTCSI.

a) TPOMBINIJICHHBIC MIPEITPUATHUS

b) noxapsl u Bynkanuzm TOC

C) KopabJiid U TOKOMOTHUBBI

d) aBTOMOOWMIIM M CAaMOJIETHI

2. K mnepenBWKHBIM HCTOYHUKAM, HAPYIIAIOIMIUM €CTECTBEHHOE COCTOSIHUE
aTMOC(EepHOTO BO3TyXa, OTHOCSTCSI.

a) aBTOMOOWIIM U CaMOJIEThI

b) TpOMBINLICHHBIEC IPEANPUITHUS

C) MOXapbl U BYJIKaHU3M

d) nbuIBHBIE OypH U 3po3ust ouB TOC

3. B cTOuHBIX BOJaX MEITIOI03HO-0YMaKHOTO KOMILIEKCA COACPIKATCA.

a) JUTHUHBI U CMOJIUCTHIC BEIIECTBA

b) HedTEenpoaYKTHI U CYJIb(HUILI BEISCTBA

C) TSDKENbIe METAJIbI U [IMaHUIbI

d) opranuueckue kpacutenu u CITIAB

4. CuHTEeTHYECKHE TIOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, HEPTEIPOIYKTHI,
OpTraHWYECKHE KPACHUTENIM W OPraHWYECKHUE BEIIECTBA COACPIKATCS B CTOYHBIX
BOJaxX MPEANPUATUN OTpaCIH.

a) TEKCTUJILHOU

b) ropuomoObIBaroIEH

c) HedTEeXUMHYECKOM

d) uemn0I03HO-0yMakKHOM

5. OCHOBHBIMH HNCTOYHUKaAMH 3aIpA3SHCHUA aTMOC(bCpHOI‘O BO3JyXxa
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METaJUTYPTHH i KOKCOXUMUH SIBIISTFOTCSI.
a) (TOPUCTHIC U IMAHKCTHIC

b) pacTBOpUTENIHN U OPTaHUYECKHUE BEIIECTBA

C) YTIIEBOJOPOIbl U MEPKANTaHbl COEAUHEHUS

d) ampnerunbl u OeH3(a)OUpeH

6. OCHOBHBIMH BUJAMU 3arPsS3HEHUHN MMPOMBINIJIEHHBIX CTOYHBIX BOJI IIBETHOU H
YEPHOU METAJUTYPTHU SBIISIOTCSI.

a) MUHEpaJbHbIE B3BECU

b) xmopusl

C) IUAHUIBI

d) denonsl

7. OCHOBHBIMH BHUJAaMU 3arps3HEHUN TMPOMBIIUICHHBIX CTOYHBIX BOJ
CUHTETUYECKUM XUMUHU SIBISTIOTCSL.

a) XJIOPHJIbBI

b) MuHepanbHbBIEC B3BECU

C) IUAHUIBI

d) denonsl

8. CTouHbIE BOJIbI, CO/IepKaHNE OOJIBIIOE KOIMYECTBO CYJIb(PATOB, XapaKTEPHBI
LTSI IPEATNPUITHIA.

a) KOXKEBEHHBIX

b)HedTenepepabaThIBAIOIINX

C) MAIlIMHOCTPOUTEIBHBIX

d) KOKCOXUMHYECKUX

Buowt 3azpaznenuit. Knaccuguxkauusn 3azpaznumeneit

1. COBOKYHHOCTB BCHICCTB, KOJUYCCTBCHHO MW KaYCCTBCHHO YYIKIbIX
CCTCCTBCHHBIM 6I/IOI‘GOHCH033M Ha3bIBACTCA 3aIrpsA3HCHUCM.

a)  UHIPEAUEHTHBIM
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b)  mapamMeTrpuYeCKUM

C) CTaIMaIbHO-AECTPYKIIMOHHBIM

d) OMoLIEHOTHYECKUM

2. V3MmeHeHHe KayeCTBEHHBIX IMapaMeTPOB OKPYKAIOMIEH MPHUPOIHON CPEIb
Ha3bIBACTCS 3arpsi3HEHUEM.

a) mapaMeTpUYECKUM

b)uHrpeIMeHTHBIM

C) CTalMaIbHO-AECTPYKIIMOHHBIM

d)OuoLeHOTHYECKUM

3. Bo3neticTBus, BEI3BIBAIONINE HAPYIICHHUS B COCTABE U CTPYKTYPE MOMYJISIIHA
KUBBIX OPTAaHU3MOB, HAa3bIBAIOTCS 3arpsi3HCHUEM.

a) OMOIIEHOTHYECKUM

b) WHTpEeAUEHTHBIM

C) MapaMeTpPUYECKUM

d) crannanbHO-1ECTPYKIIUOHHBIM

4. BozneiicTBre, IPUBOJISIIECE K HAPYIICHUIO U TPEOOPa30BAHUIO JaHIIa(TOB
¥ DKOCHCTEM B MPOIECCE TPUPOIOTIONH30BaHUS, HA3BIBACTCS 3arPSI3HCHUEM.

a) CTalMalbHO-JACCTPYKIIMOHHBIM

b) WHTpEeAUEHTHBIM

C) MapaMeTpPUYECKUM

d) OuoIEeHOTHYECKUM

5. Ilpumepamu HHTPEAUEHTHOTO 3arPSI3HEHUS SIBJISIFOTCS.

a) OBITOBBIEC CTOKH U SITOXHUMHUKATHI

b) BbeIpyOKa JIECOB U APO3HUsl IOYB

C) HUHTPOIYKIIMS U aKKJIMMAaTH3aIUs BUJIOB

d) 2JIEeKTpOMarHUTHOE U paJUAIIMOHHOE BO3JEHCTBUE

6. [Ipumepamu mapaMeTPUIECKOTO 3arpsI3HEHUS SIBIISTFOTCSI.

a) QJICKTPOMArHUTHOC U PAJHAIMOHHOC BO3JICHICTBUE
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b) OBITOBBIE CTOKH U STIOXUMHUKATHI

C)  HMHTPOAYKIIUS U PAAUAIMOHHOE BO3CHCTBHUE aKKIMMAaTHU3AIUs BUIOB
d) BeIpyOKa JIECOB M 3pO3Hs IMOYB

7. [IpuMepaMu cTallMAIbHO-AECTPYKIIMOHHOTO 3arpsI3HEHUS SIBIISIOTCSL.
a) BEIpyOKa JIECOB M 3pO3Us IMOYB

b) OBITOBBIE CTOKH U STOXUMHUKATHI

C) MHTPOIYKIIUS U PATUAIIMOHHOE BO3EHCTBUE aKKIIMMATH3AIMs BHIOB
d)snekTpoMarHuTHOE U pagualuOHHOE BO3ACHCTBUE

8. K ecrecTBeHHBIM UCTOYHUKAM 3arpsi3HEHHS aTMOC(EPbl OTHOCUTCS.
a) Ppas3I0kKEHHE KUBBIX OPraHU3MOB

b) cenbckoe X035HUCTBO

C) OTOIUICHUE KUJIMII

d) Tpancmoprt

9. K HCKyCCTBEHHBIM HCTOYHUKAM 3arpsi3HEHUs aTMOC(epbl OTHOCUTCS.
a) OTOIUICHUE YKUJIMII

b) nbUIBHBIE OypH

C) pa3IokKEHHE KUBBIX OPraHU3MOB

d) BwIBeTpuBaHHE

10. K Toue4HbIM UCTOYHUKAM 3arpsI3HEHUS] OTHOCSTCA.

a) BEHTWJISILIMOHHBIE TPYOBI

b)donapu 11exon

C) OTKPBITHIE CKJIabI

d)pszibl 6IM3KO PaCTIOIOKEHHBIX TPYO

11. K paccpenoToYeHHBIM UCTOUYHUKAM 3arpsi3HEHUS] OTHOCSTCS.

a) poHapu 11eX0B

b) BEHTUIISIIMOHHBIE TPYOBI

C) IBIMOBBIE TPYObI

d) maxte1
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Memoowvt ouucmku RPOMBLUIIICHHBIX 8b16p0006, CHMOYHBIX 600 U ymuiulauuu

nPpOMbLULIEHHBIX 0mxo0008

1. K cyxum npuieynaBuTeNsIM OTHOCATCS.

a) IbUIEOCAIUTEIIbHBIE KaMEPBI

b) IMKIJIOHBI

C) pyKaBUYHbBIC (PUITBTPHI

d) as1exkTpohUIBTPHI

2. B pesynbraTe 00beMHOI KOHJEHCAIIMU MapOB BEIIECTB MPU OXJIAXKICHUU
rasa, mpoIycKaeMoro uepe3 TEXHOJIOTMYECKUH anmapart oopa3yro(e)rcs.

a) BO3TOHBI

b)MexaHn4ecKasi mbLUIb

C) JieTyuas 30J1a

d) mpombiluieHHas caxka

3. boiniee 3(pheKTUBHBIMU MOKPBIMU MBUICYJIABUTEIISIMU ABJISIOTCSI CKPYOOEPHI.
a) BEHTYpH

b) ynapHO-MHEPIIMOHHBIE

C) IIEHTPOOEIKHBIE

d) HacamouHbIC

4. OOmas 3Q(PeKTUBHOCTh YJABIUBAHUS TBEPABIX YACTHUI] W a’pO30JieH
ANEKTPOPUIBTPAMU COCTABIISIET  MPOLICHTOB.

a) 97

b) 65

c) 84

d) 58

5. B xauectBe aOCOPOEHTOB UCIMOB3YE(10)TCH.

a)  BS3KHE Macia
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b) rmuHo3eM
C) CUJIUKAresb

d) neonu T

6. B xauecTBe acopOEHTOB HUCIIOIB3YET(-FOT)CHI.

a) 1I€OJIUTHI
b) Bsi3kue macia
C) MOTJIOTUTEIbHAS )KUJIKOCTh

d)necox

7. MexaHUYEeCKUM METOJ0M OUYMCTKH CTOYHBIX BOJ SIBJISCTCS.

a) HEeHTpUPyrupoBaHue

b) koarynsanus

C) HEeUTpanu3aIus

d) bnoxumMudeckoe OKUCICHUE

8. B aspoTeHKax U OKCUTEHKAX MPOUCXOIUT
a) OomoxuMHu4IecKas

b) MexaHu4deckas

¢) bU3NKO-XUMHUYECKas

d) repmuueckas

9. Ha pucynke noa nudpoil n300pakeHbI

e —

= . -

a) MECKOJIOBHBIE TIIOIIAIKH

b) usoBBIE TIOIIAAKH

O4YHCTKa CTOYHBIX BOJ.
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C) CEIbCKOXO03SIUCTBEHHBIC OIS
d) mouns oporieHus

10. Ha pucynke noa nudpoil u3o00paxeHsl.

a) MeCKOJIOBHBIE MJIOUIaIKH
b) HiI0BBIE TUIOIAAKU

C) MOJIsl OPOLIEHUS

d) oTcTOMHUKH

11. Ha pucyHke n3o0pakeH anmapar

HL] | g —
¥ =~
4 E,’;
L e

20. Ha pucynke nzobpasken

—

a) MOKpOU OYMCTKH ra3oB

b) ISt OYMCTKHU Ta30B METOAOM (PUIBTpaIiK
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C) PIEKTPUYECKON OYMCTKHU Ta30B
d)cyxoii 0uucTKH ra3oB

12. Ha pucynke nzoopakeH ckpyooep.

| Bodarcms
1

a) TPOTUBOTOYHBIN HACAIOYHBIN
b) MOBBINIEHHOTO TaBJICHUS
C) C IIIapOBOM HACAJIKOM

IKonozuueckoe HOopmupoeanue

1. ¥V upe3BpiuaitHo onacHeiX BemecTB BennunHa [1/IK cocrasnser MI/M.
a) <0,1

b) 0,1-1

c) 1-10

d) >10

2. ManoormnacHsie BEHIECTBa OTHOCATCA K (KO) KJIacCy OMAaCHOCTH.

a) YETBEPTOMY

b)nepBomy

C) BTOPOMY

d) TpeTremy
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3. Kinacc onacHoctu y 6eH3(a)nupena -.

a) IepBbIN

b)BTOpOI

C) TpeTui

d)deTrBepThIit

4. Ko BTOpOMY KJIacCy OMAaCHOCTH OTHOCSITCS, TAKHE COJIEPIKAIINeCs B BO3AyXe,
BEII[ECTBA KaK.

a) OEH30J1 U CEPOBOIOPO/T

b)caxka u ToIyos

C) BUHUJIAIETAT M KaIlPOJIAKTaM

d)areTon u aMmmuax

5. CornacHO CaHUTAPHO-TUTMEHUYECKUIN KIacCU(PUKAIIMU K TEPBOMY KJaccy
OTHOCSTCSI IPOU3BOJICTBA.

a) aMMHuaka

b) Ouryma

C) MOYEBHHBI

d) monmuctupona

6. Ilpou3BoACTBa MCKYCCTBEHHOW KOXHM OTHOCATCS K (KO) KJjaccy
PEAIPUATHNA.

a) BTOPOMY

b) mepBomy

C) TpeTbemMy

d) uerBepTOMYy

7. OTX0ABI, COAEPKAIINE COCTUHEHUS CYPbMBbI, SIBIISIOTCSI.

a) Ype3BbIYAHHO OMACHBIMU

b) BLICOKOOITaCHBIMHU

C) YMEPEHHO-OMaCHBIMU

d)manoomacHeIMU
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8. OTX0/bl, CoZIepKaIUe OKCUIBI CBUHIIA, SIBIISTFOTCS.

a) 4Ype3BBIYANHO OMACHBIMU

b) BBICOKOOIACHBIMH

C) YMEpPEHHO-OIaCHBIMU

d) mamoomacHbIMU

9. IIIK mno opranonentuueckomy JIIIB B Boje BOAHBIX OOBEKTOB
XO34MCTBEHHO-IUTHEBOTO M KYJIbTYPHO-OBITOBOIO HA3HAYEHUSI YCTAaHOBIICHA
TUTSL.

a) )xenes3a

b) HuKens

C) ME€TaHoJa

d)xpoma

10. TIIK mo psiboxossiictBeHHomy JIIIB B Bojge BOAHBIX OOBEKTOB,
UCIIOJIb3YEMBIX JIJIs1 PhIOOXO03SIICTBEHHBIX 11€JIeH YCTaHOBJIEHA JIS.

a) He(TenpoIyKTOB

b) dopmanbaernma

C) IIMHKa

d) HUTpPUTOB

11. CanutrapHO-0aKTEPHUOJIOTHUECKHUE CBOMCTBA MOYBBI XapPaKTEPHU3YIOT TaKHE
MoKa3aTesu, Kak.

a) KOJU-TUTP

b) maToreHHbie MUKPOOPTaHU3MBI

C) a30T aMMOHHUIHBIN

d) kaH1IepOTreHHBIE BEIlleCTBA

12. CaHuTapHO-XUMHUYECKHE CBOMCTBA TIOYBBI XapaKTEPU3YIOT TaKHE
roKasaTenu, Kak.

a) IeCTUIIUIbI

b) KaHIIEpOTeHHBIE BEIIECTBA
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C) @30T aMMOHUHHBIN

a) KOJIU-TUTP

b) maroreHHbIe MUKPOOPTAHU3MBbI

c) TepMouIIbHBIC OaKTEPUHU

13. CaHuTapHOE COCTOSIHAE MOYBBI XapaKTEPU3YIOT TAKUE NTAPAMETPHI, KaK.
a) HaJUYHe KUIIEYHOW MaIOYKN

b) caHuTapHOE YHCIIO

C) TUTp aHA3POOHBIX OaKTEepUi

d) o3zoH

€) OKcuj yriepojaa

f) dopmanbpaerug

14. CanuTapHOo€ COCTOSIHUE aTMOC(Ephl OIEHUBAIOT TAKUMHU MTapaMeTpaMHu, Kak
KOJIMYECTBO.

a) OKcHa yriepojaa

b) dbopmanbaeruaa

C) O30Ha

d) kuIe4YHoO# maJsouKu

€) CHHTETHYECKH NMOBEPXHOCTHOAKTUBHBIX BEIIECTB

f) rempbMUHTOB

15. CaHuTapHO-TUTHEHUYECKUMHA HOPMAaTHBaMU KadecTBa IPUPOJHON CpeIb
CUMTAIOT.

a) [IJIK

b)ITAY

c) OJIK

d)CITIAB

e) CMC

f) HTII
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Monumopunz ammocghepwt, 600HbIX 00bEKMOE U NOUEBHL

Jnst  oxpanbl atMochepbl OT  3arps3HEHUS MPUMEHSIOT

MCPOIIpUATHS, KAK.

a)
b)
c)
d)
e)
f)

AKOJIOTH3AIHS TEXHUYECKUX
WHTPOIYKIINS HOBBIX BHUJIOB ITPOIIECCOB

000pOHHOE BOJIOCHAOKEHUE

YCTPOWCTBO CaHWUTApPHO-

OuoJtorrYecKast PeKyJIbTUBAIINS 3aITUTHBIX 30H 36MEITh

OYKCTKA BRIOPOCOB OT BPEIHBIX TPUMECE

2. K mepaM no oxpaHe BOJHBIX PECYPCOB OTHOCHT.

a)
b)
c)
d)
e)
f)

CO3[JaHHE BOJAOOXPAHHBIX 30H
UCII0JIb30BaHKE MTECTULIMIOB U yA00pEHU I

npUMEHEHHEe OOOpPOTHOM  CHUCTEMBI BOAOCHAOKEHUS
CO3/IaHUE YCIIOBUM JJIs1 CMbIBA

arpoJIECOMEIIMOPATUBHBIE MEPOIIPUSITUA

pacrailiky 3eMellb Ha TPUOPEXHOI Tosioce

3. Cucrema MCpOHpI/IﬂTI/Iﬁ 1O OXpPAaHC ITOYB 3aKIH0YAaCTCA B.

a)
b)
c)
d)
e)

3dalIUTC OT 3PO3UHU U 3aCOJICHUA

HCITIOJIB30BaHNU

TaKHuC

CHHUKCHUUN IIPUMCHCHU S AJIbTCPHATUBHBIX UCTOYHHUKOB DHCPI'UU

OI'PaHMYCHHH 3aXOPOHCHUA

CHHXCHHUUN BBI6pOCOB q)pCOHOB N TOKCHUYHBIX OTXOOJ0B JMOKCHUHOB

4. PoJb 3eJIEHBIX HacCa)XJICHUU B ropoaax 3aKjiro4acTcia B UX.

a)
b)
c)
d)

TOILUTUBHOM HCIIOJIb30BAHNH
IIyMO3alIMTHBIX CBOMCTBAX
ObLJICOCAXK JaI0IeN

JIECOXO3SMCTBEHHOMN IIEHHOCTH KHUCJIOPOA
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5. Oxpana 3emenb 3aKJIIOYAeTCS B TPOBEACHUM TAKUX TMOYBO3AIMUTHBIX
MEPOIIPUATUM, KAK.

a) (uromenmoparus

b) obOopoTtHOE BOAOCHAOXKEHUE

C) MOYBO3al[UTHAsI 00paboTKa

d) 3axopoHeHHE OBITOBBIX OTXOJ0B ITOYB

6. Hcmonp3oBaHWe albTEPHATHBHOTO 3eMJIEACIHS B IEISIX OXPaHBl IOYB
CBOAMTCS K.

a) (uromenuoparus

b) 060opoTHOE BOJOCHAOKEHNE

C) MOYBO3al[UTHAsI 00paboTKa

d) 3axopoHeHHE OBITOBBIX OTXOJ0B ITOYB

€) OHOMHIUKAIUS

f) Cuerozanepxanue

7. IIpOTMBO3PO3MOHHAS pOJIb JIECHBIX HACAXICHUM B OXpaHE 3€MeEb
3aKJTFOYAETCS B.

a) 3aJIepP>KKe 0CaIKOB

b) BbIZIETIEHUN KHCTIOPO/Ia

C) YKpEIUICHUU MOYB

d) morsyomnieHnu yriIieKUCIIoro ra3a

€) CHUKEHUH CKOPOCTH BETpa

f) ycuiieHun moBepXHOCTHOTO CTOKA

8. 'npoTexHuueCcKrue MEPONIPUATHUH T10 3aIUTE MTOYB CBOASATCS K.

a) 3aChINKEe MPOMOUH

b) opoiiieHuo 3eMeb

C) TeppaCUPOBAHUIO CKJIOHOB

d)3aXOpOHEHHNIO OBITOBBIX OTXOJIOB

€) BBIPaBHUBAHUIO OBPAroB
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f) cHuKeHno BHIOPOCOB

9. Hcmonwp3oBaHWe albTEpHATUBHOTO 3eMJIEACIHS B IEISIX OXPaHBl ITOYB
CBOJIUTCA K.

a) 0TKa3y OT MECTUIIUIOB

b) Mcnonb30BaHUI0 MUHEPATBHBIX

C) COOII0ICHUIO CEBOOOOPOTOB ya00peHuit

d) npuMeHeHuto HaBO3a

€) 0TKa3y OT 00OOBBIX KYJIbTYP

10. PexynbTuBanmsi HapyIICHHBIX 3€MeENb TPOBOIUTCS C IEIbI0  UX
WCITOJTb30BaHMS JIJIA.

a) 3emieenus

b) 100bIYH TTOJIE3HBIX UCKOTIAEMbIX

C) CO3/IaHUs JIECHBIX MaCCHUBOB

d)3axopoHEeHUs 0TX0/10B

€) CTPOUTENIHLCTBA KUJIbS

f) opomenus

11. OxpaHna 3eMeJIbHBIX PECYPCOB 3aKJIKOYAETCS 3aLIATE MOYB OT.

a) Spo3uu

b) 3aconenus

C) CYKIIECCUH

d) pekyiabTHBaIUU

€) MYyJbYHUPOBAHUS

12. OcHOBHBIE cTTOCOOBI 3alTUTHI TOYBBI OT JETPAIALNN IIPU JOOBIUE TTOJIC3HBIX
MCKOTIAaEMBIX CBOJSATCS K.

a) CHATHIO TMOYBBI C HAPYIITAEMBIX

b)3achIlike MPOBaJIOB U 3eMeNb  MPOCEAAHUMN

C) IpeIOXPaHECHUIO OT MOTaIaHus

d) KOMIIIICKCHOMY HUCITOJIB30BAHUTO (1)I/ITOTOKCI/ILIHBIX mopon
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Texnozcennwvie cucmemuvl u IKOA02UYECKUTL PUCK

1. COBOKYITHOCTh TEXHUYECKHUX KOMIIOHEHTOB, 00BEKTOB, CUCTEM, KOMILIEKCOB,
CO3JJaHHBIX YEJOBEKOM JUIsl YJOBJIETBOPEHUS CBOMX MATEPUAIBHBIX U
IyXOBHBIX TOTpEOHOCTEH, Uil  OOECIEUEHUS]  IKUBHEJEATCIBbHOCTH U
0€e301MacHOCTH, HAa3bIBACTCH.

a) TexHocdepa

b) Ouocdepa

C) arporeHo3

d) ypOoiieHo3

2. CnoxnHasi, HCKYCCTBEHHO CO3/laHHAs YEJIOBEKOM B  PE3YJIbTATE
MIPOU3BOJICTBEHHOM AESATEIbHOCTH CUCTEMA, KOTOpPasi HAXOJUTCS B KOHTAKTE C
OKPY>KarolEel MPUPOTHON CPEIOM, Ha3bIBACTCHI.

a) TEXHOTEHHOU

b) mameoreHHoi

C) 300Tr€HHOM

d) ¢urorennoi

3. UpesBbluaiiHasg cuTyalusi, B pe3yjbTaTe KOTOpOH mocTpanano He Oomee 10
YeJIOBEK, JIMOO HapyIIEHbl YCIOBUS JKU3HEAEeATeIbHOCTH He Oosee 100
YeJloBeK, MO0 MaTtepuanbHbIN yiiepd coctaBusl He 6osee 1 Teic. MPOT Ha
neHb Bo3HMKHOBeHUsT UC M 30Ha €€ HE BBIXOJMT 3a MpeJeibl TEPPUTOPUU
00bEKTa MPOU3BOJACTBEHHOTO Ha3HAYEHUSI, HA3bIBACTCH ...

a) JOKaJIbHOM

b) TpaHCrpaHUYHOM

C) peruoHaIbHOU

d) denepanbHOt

4. UpesBbluaiiHasi CcUTyalus, MOpaxarommue (PakTopbl KOTOPOU BBIXOASAT 3a

npenensl Poccuiickoit ®denepanun, 100 ype3BbIUAHAS CHUTYaIMs, KOTOpas
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MpoM30IIIa 32 PyOe)oM | 3aTparuBaet Tepputoputo Poccuiickoit deneparumu,
Ha3bIBACTCH.

a) TpaHCIpPaHUYHOMN

b) peruoHasbHOM

c) denepanbHOI

d) nokaapHOM

5. ABapum Ha MarucTpajgbHBIX TPYOOIIPOBOAAX OTHOCST K TPYIIIIE aBapui.
a) TPaHCHOPTHBIX

b) paaroaKTUBHBIX

C) TUAPOJIUMHAMHYECKUX

d) reoduszmueckux

6. [IpuMepoM ruIpOTMHAMHUYECKUX aBAPUH SBIISFOTCA.

a) TPOPBIBHI IUIOTUH

b) paaroakTUBHBIE 3arps3HEHUS

C) yparaHbl U CMEpPYHU

d) Tpommyeckuii TMBEHb

7. BeposTHOCTH HACTyIUIGHHsI COOBITHS, WMEIOIIETO HEOIaronpusTHHIS
MOCIIEJICTBUSL /I OKpYXarolled cpeiabl U 370pOBbS HACEJICHHs, KOTOpPOe
CO37a€T YIpO3y BO3HUKHOBEHHS UYPE3BBIUYAWHBIX CHUTYallUd MPUPOTHOTO WM
TEXHOTEHHOT'0 XapakTepa - 3TO.

a) SKOJIOTUYECKUN PUCK

b) saxoHOMUYECKU yIIEpO

C) TPOTWJIOBBIN YKBUBAJICHT

d)6e3pa3MepHbIi UMITYIIBC

8. DKOHOMHYECKass OLIEHKAa HEOOXOIUMOM sl BO3MEIIECHUS (U3HUECKUM U
IOpUIMYECKAM JIMIaM TI0 JOKa3aHHBIM (¢daKkTaM MPUIMHEHHOTO Bpena
OKPY’KaIOIIEeH Cpeie, 3I0POBBI0 (M3UIECKUX JIUI] M UMYIIECTBY (PHU3NUECKUX U

IOPpUANYICCKUX JINI, HA3BIBACTCA...
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a) 3KOJIOTMYECKUM yIIepOoM

b)3K0JIOTHYECKUM PUCKOM

C) IOPUIUYECKUM MPABOHAPYIICHUEM

d) 2KOJI0TUUECKHUM CTpaxOBaHUEM

9. Ilpouiecc BbISBIICHUSI U MPU3HAHUS, YTO OMACHOCTH aBapvu Ha OMACHOM
MPOU3BOJICTBEHHOM OOBEKTE CYIIECTBYIOT, U ONPEEICHUS UX XaPaKTEPUCTHK,
Ha3bIBACTCA.

a) UJIeHTU(HUKAIMUS OTAaCHOCTEH

b) TpOTHUIIOBBIN SKBUBAJICHT B3PhIBA

C) HUMIYJIbC BOJHBI IaBJICHUS aBapUU

d)undopmarnrs 06 OKpyKaroIIEM

10. IIpouecc mnpoBenenusi ananuza pucka HE BKJIIOUAET cnegyromme
OCHOBHBIE JTaITbl.

a) TNTAHUPOBAHUE U OPraHU3AIUIO

b)uneHTHPUKAIINIO OITACHOCTEH

C) OLICHKY MOpaXaroinero padot Bo3encTBus B3pbia TBC

d)pazpaboTKy peKkOMeHAaIUi 110 YMEHBIIICHUIO

11. CocrositHue 3alUIIIEHHOCTU TPUPOTHON CpeAbl W >KU3HEHHO BaXKHBIX
MHTEPECOB  4YEJIOBEKAa  OT  BO3MOXHOIO  HETraTUBHOTO  BO3JCUCTBUS
XO3SIUCTBEHHOM W MHOW AEATEIbHOCTH, YPE3BBIYANHBIX CUTYaLlUd MPUPOIHOTO
Y TEXHOTE€HHOI'O XapaKTepa, UX MOCIEICTBUN HA3bIBAETCS IKOJIOTUUECKOM.

a) 0e30IMacHOCTHIO

b) uHOOPMHUPOBAHHOCTHIO

c) ceptuduKaIuen

d)skcnepTuszoit
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Ouenka cocmosanua oKpy carouieil cpeovl

1.  3amaudeld MOHUTOPHUHTA COCTOSTHUSL OKPYKAIOIIECH CpeJibl SIBISETCA.
a) BBISIBIICHUE MPUYUH

b) oreHka

C) MOpPOTHO3

d) npuHsTHE peleHuin

2. llenbro MOHUTOPUHTA COCTOSIHUS OKPY>KAIOIIEeH Cpe/ibl sIBISETCS.

a) IPOTHO3

b) BbIsSIBJIEHUE PUYUH

c) HaOJroACHUE

d) ananms

3. Ilpoiiecc TEXHOJIOTUM MOHUTOPUHTAa MOKHO MPEACTaBUTh B BHJE TaKOTO
aIropuTMa, KakK.

a) U3BMEpeHue

b)ananus

C) onMcaHue

d) MmoxenupoBanue

4. Ha nepsoM stanne OBOC rotoButcs.

a) YBEIOMIICHHE O HAMEPEHHUSIX

b) mpoTokoi 00CYXACHUS

C) 3asiBJICHUE O BO3JICUCTBMU HA  BO3JICHCTBUS HA OKPYKAIOIIYIO CPEAY
5. Pa3paboTka KOHIIENIIMY HaMeYaeMOH JesTEIbHOCTH MPOBOUTCS HAdTaIe
OBOC.

a) TEepBOM

b) BTOpOM

C) TpeThbeM

d) uerBepTOM
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6. OOwecTBeHHbIe (IyOJWYHBIE) CIYIIAHbs W OOCYXIECHHUS IMPOBOAATCS Ha
satarte OBOC.

a) TEepBOM

b) BTOpOM

C) TpeTheM

d) uerBepTOM

7. Ilog PKONMOTUYECKUM MOHHUTOPHUHTOM IOHUMAETCS CHUCTEMA, MO3BOJISIOIA

BBISIBUTh U3MEHEHHE OKPYKAIOLIeH Cpebl MIPU MTOMOIIIH.

a) HaOJTFOIeHUSI

b) cranmapTuzanuu

C) OIICHKHU KayecTBa

d) mporHo3upoBaHUs

e) cepTuduKanuu

8. IIpy MOHUTOPUHIE OKPY>KAIOIIEH Cpe/Ibl UCTIOIB3YIOTCSI.

a) XMMHYECKHE MapameTphbl

b) Owuosiornyeckue napameTpsl

c) (usnueckue mapameTpsl

d) scrernyeckue KauecTra

€) PKOHOMHUYECKHE IMOoKa3aTenn

9. O0BbeKTaMu CaHUTAPHO-TUTUEHUYECKOTO MOHUTOPHUHTA SIBJISIFOTCS.

a) PaJANOAKTUBHBIC U3ITyICHHS

b) MOBEPXHOCTHBIE BOJIBI

C) pacTUTEJbHBIN MOKPOB

d) mpoMBIIIICHHBIE CTOKH

10. Tlpy MOHWTOpPUHIE MOYB YUYUTHIBAIOTCS TaKHE 3arpsi3HSIONIME BEIIECTBA,

KaK.

a) CBHUHEIl

b) pryTh
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C) KaAMUM

d) nbuIH

€) 030H

f)ppeon

11. I'noGanbHast cucteMa MOHUTOPUHTAOKPYKAIOIIIEH Cpelbl MPOBOJIUT
HaOJI0/ICHUS 32 COCTOSTHUEM.

a) TTOJI3EMHBIX BOJ

b)necon

C) IUKUX KUBOTHBIX

d) TpaHCIOPTHBIX CeTeH

€) arpod’KOCUCTEM

f) Hoocepnr
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