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1. Llenv nekuMoHHOro Kypca

JIeKIMOHHBIN KypC 3HAKOMUT CTYJEHTOB C MHKEHEPHOMN AKOJIOTUEN U €€ MECTOM B 3HAHMSX O
YEJIOBEKE U MPUpOJIe

2. MeToguyeckoe obecnevyeHne NEKLUMOHHOIO Kypca

MHXXeHepHaa akonormsa u €€ MeCTO B CMCTEMe 3HAHUM O YerioBeKe U npupoage

[TpoGembI 3aUTHI OKPYXKAIOMIEH Cpebl 3aTParuBaroT Beex Jtoaei. OT HUX HE CKPBITHCS HU
Ha JIPyroM KOHTUHEHTE, HU B caMOM TIIyOOKoM 6omOoyoOexuie. [IsiTasch pazodparscs B mpoobiie-
MaX BO3JICHCTBUS YEIOBEKa HAa OKPYXKAIOIIYIO CPely, CIoco0axX 3alliuThl OT HETAaTHBHBIX MPOSBIIC-
HUW 3TOTO BO3JIEUCTBUS, YEIOBEUECTBO CO3/1aJI0 MHOXKECTBO HAayK M HAyYHBIX HAIPaBJICHUM, Kax-
JI0€ U3 KOTOPBIX OIEPUPYET CBOEH TEPMUHOJIOTHEMN, UCIIOIB3YET CBOM METObI HCCIIEIOBAHUM.

[ToHATHIHBIN anmapar MHXCHEPHOM HKOJIOTUU BKIIOYACT B ce0sl MHOXECTBO TEPMHHOB,

c(hOpMUPOBAaHHBIX Ha CTHIKE PA3IMYHBIX 00JacTel 3HaHUH. PaccMOTpUM HEKOTOpPbIE U3 HUX.
[

Bbuocgepa — obonoyka 3emMiii B KOTOPOW Pa3BUBACTCS KHU3HI .
pa3HOO0pa3HBIX OPraHU3MOB, OXBAaThIBAIOUIAS HIKHIOIO YaCTh aTMO:
chepsnl (10 15 kM), Bcro ruapocdepy (10 12 kM) U BEpXHIOO YacTi
matochepsl (10 5 kM). B 6nocdepe KnuBble OPraHU3MBI U CPEa My

HIECTBO SIBJISIETCS OJTHUM W3 JTAIllOB PAa3BUTHUS KU3HU Ha 3emile, T.©
OJTHAM M3 3TanoB OuoreHe3a. Henb3s 3a0bIBaTh O TOM, 4TO 3eMIIS
HAaIll OOIIUI JOM, a, 3HAYHT, MPOOJIEMBI 3alTUTHl OKPYKAIOIICH
CpeIbl, T.€. MOJACPKAHMSI B TOME YUCTOTHI M OC30MACHBIX IS JKU3HH
YCIJIOBMI, 3aTParuBaroOT BCEX JIIONCH.

— buocdepa Bosarkra 3,5.4,5 MIpA. TeT Ha3a W IPEACTaBIeT COO0H PesyibTar B3anMOIEH-

CTBUSI )KUBOU 1 HeXMBOW Marepuu. (Pa3Butue nmonstus 6uochepsr — B. U.
BepHajackmii)

Kak mpumep MoxHO npuBectd TOT (Pakt, uTo 99% Bcero BemecTBa B BEPXHHUX CIOSAX JUTO-
cdepbl TpaHC(HOPMHUPOBAHO KHUBBIMHU OpraHu3MamH. CymmapHas macca >KMBBIX OpraHU3MOB
3eMJiIu OLIEHNUBAeTCsl IPUMEPHO B 2,4 10" .

Uctopus xu3Hu Ha 3emiie 0XBaThIBAET OKOJIO 3,5 MIIpA. JIET U TOJIBKO 1,5 MIIH. JIET Mponuio
C Hayaja MmocjeaHero nepuoja «Kaurnozotckou 3pbly — MOMEHTA BOSHUKHOBEHUS «AHmponoze-
Hay.

buocdepa passuBaercsa. UenoBeueckoe 0OMIECTBO SIBISCTCS OIXHUM U3 IMANO8 PA3ZGUMUA
Jcu3Hu Ha 3emiie, T.e. OJHUM M3 ITAroB OnoreHe3a. OTIMYUTENLHON YepToil OuoreHe3a Ha co-
BPEMEHHOM 3Talle 3BOJIIOLUY SIBISETCSA BIMSHHE pasyMa (pa3yMHOHN [EATENbHOCTH 4YEJIOBEKA).
CrnenoBarensHO, OMOTEHE3 TOTYYHI XapaKTePHBINA MPU3HAK HoozeHe3a. COOTBETCTBEHHO TPOUC-
XOJIUT TIOCTETIEHHOE MpeBpaiieHue ouochepst B Hoochepy.

ViMeHHO mMHKEeHepHasi SKOJIOTHS SIBIAETCS BEAYIIUM 3JIEMEHTOM MpeoOpa3oBaHus 6uochepsl
B Hoocdepy. OAHUM U3 IIEHTPaJIbHBIX B MHKEHEPHON SKOJIOTUU SBIISETCS MOHATHE «IKOJIOTHYe-
cKasl cucTeMay (PKOCHCTEMA), KOTOpasi OTHOCUTCS K KJIAcCy CIOXKHBIX CHCTeM (HEBO3MOXXHOCTh
CTPOrOro MareMaThuyecKOro OIMUCaHUs, MHOTO3BEHHOCTh CTPYKTYPHOTO COCTaBa U MHOTOCBS3-
HOCTb COCTABJISIIOIIUX CTPYKTYPHBIX €IMHMUII).
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Hoocgepa — chepa pazyma, BeICIIAs CTaausl pa3BUTHS OMOcdephl, CBI3aHHAS ¢ BO3ZHUKHOBE-
HUEM U pa3BUTHEM B HEH UEIIOBEUECTBA, KOTA Pa3yMHAs YeJIOBEUECKas eI TeIbHOCTh CTAHOBHTCS
[JIaBHBIM OTPEACISIOMUM (PaKTOPOM IIT00ATHLHOTO Pa3BUTHSL.

Haynem ¢ ocHoBomonararomuyx MNOHITUH W omnpeneneHuid. B mociennee BpeMs MOSIBUIIOCH
OTPOMHOE KOJIMYECTBO CIIOBOCOYETAHUM, UCTIONB3YIOMNUX KIACCHUECKUI TEPMUH «IKOJIOTHS.

TepMuH npennoxkeH HEMELKUM y4eHbIM JpHCTOM lekkeneM B 1886 r. M3HauanbHO 5KOJIO-
TUsl paccMaTpuBajach Kak HayKa, UCCIEAYIOIIas 3aKOHOMEPHOCTH KU3HENEATETbHOCTU Opra-
HU3MOB B MX €CTECTBEHHOU cpelie oOMTaHUs, T.e. Kak OModkonorus. B Hacrosiiee BpeMsi STOT
TEPMUH YHOTPEOISAIOT Uisi 0003HAYCHHSI CUCTEMBI YKOJOTHYECKUX 3HAHWM, COCTOSIIEH U3 pas-
JUYHBIX HaIpaBICHUM, KaXJ0€ M3 KOTOPBIX MOXKET BBICTYIATh B KAau€CTBE CAMOCTOSITEIIbHOU

HayKH.

JKonozua — HaykKa, U3ydarollas YCJIOBHUS CYLIECTBOBaHMs >KUBBIX OPraHM3MOB, UX B3aUMO-
CBSI3b MEXIY COOOH U Cpeqoi, B KOTOPOil OHU OOUTAIOT.

OI[HI/IM M3 NCHTPAJTBbHBIX MMOHATUH SBISCTCS «IKOJIOTHUECKas CHCTEMaY.

DKonozuueckan cucmema (IKocucmema) — 3TO COBOKYITHOCTh COBMECTHO OOMTAIOIIUX pa3-
HBIX BUJOB OPTraHU3MOB U YCIOBHUI MX CYIIECTBOBAHUS, HAXOJSAIIMXCS B 3aKOHOMEPHOM B3anMO-
CBSI3HM JIpYT C JApyroM (Tpumep: 03epo, KOMHATa, IJ¢ YEeJIOBEK MPOBOAMUT 3HAYUTEIHHYIO YacTh
JKU3HH).

DKOJOTHYECKUE CUCTEMBI MOTYT OBITh:
* MHKPOIKOCHCTEMaMH (TOPIIOK C I[BETKOM);
+ Me303KocHucTemMamu (Jiec, npyn);
+ MaKpodKOoCHCTeMaMH (OKeaH, KOHTHHEHT)

Crenyromiee MOHATHE, HE MEHEE BaXXHOE IJII MHKEHEPHOM 3KOJIOTHH, 3TO — IKOI02UYECKULL
Gaxmop.

IKonozuueckuil pakmop — >NEMEHT CpeJibl, OKa3bIBAIOLIUN CYIIECTBEHHOE BIMSHUE HA JKH-
BOW OpPraHuU3M.

Dkonoruyeckre (HakTophl MPUHATO JACIUTH Ha!

* (baxkTOpBI HEXKUBOI cpelbl (HampuMep, KIMMaTHYeCKue — TeMIleparypa, Biax-
HOCTb U T.II.);

+ Ouotmyeckue — (QaKTOpbl KUBOM Cpelibl, CBI3aHHBIE C BIUSHUEM KUBBIX CY-
IIECTB;

* AHTPOIOTE€HHBIE — (PAKTOPHI, BIUSIOIINE B IPOLIECCE ACITETbHOCTH YEJIOBEKa.

AHTpoOnoreHHasi aKonorus

DKOJIOTHs 4YeJloOBeKa — HayKa, 3aHUMAloIIasicsl HUCCIeIOBAaHHMEM JKOCHCTEMBI «YEJIOBEK —
OKpY’Kalomas cpefay, IpuieM paccMarpruBaeMasi YKOCHCTEMa MOXXET HOCHUTh IMI0OaTbHBIN, peru-
OHAJIbHBINA U JIOKAJIBHBIN XapaKTep.
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OCHOBHOI ITpeaMeT e = 1
N3Y4YCHUA
AHTPOIOTEHHOMN
JOKOJIOTUH —

BO3JICHICTBHE YEIIOBEKA

Ha OKPYKAIOMIYIO €ro
cpeny (Ha mpupony), a
TaK)Xe U 00paTHOE
BIIUSIHUE OKPYXKAIOLIEH
cpenabl Ha
KU3ZHEICATEIbHOCTh

YCIO0BCKa.

Axanemuk Bapi C.C. — «Bo3nukias 6osee 100 et Ha3aq 3KOJI0THS HA HAIIMX T1a3ax
CTaHOBHTCS TEOPETUUYECKOW OCHOBOM IMOBEACHHMSI YEIOBEKAa HHIyCTPUATHHOTO OOIIECTBA B IPUPO-
Zie»

B Hacrosiiee BpeMst €CTh BC€ OCHOBAaHMSI TOBOPUTH O TOM, YTO BCEBO3PACTAIOIIEE Pa3pPyIIH-
TETHLHOE BO3JICHCTBHUE aHTPOIMOTEHHBIX (DaKTOPOB HA OKPYKAIOUIYIO Cpeay NMpHUBETIo €€ Ha TpaHb
Kpu3Hca.

B3anmoneiicTBre yenoBeKka ¢ OKpYKaroIIel €ro cpelodl MOKET TPOUCXOIUTD:

*B [IPOIIECCE MTPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA
*B IpoIiecce OBITOBOM JESITEILHOCTH
*B MPOLIECCE BOCHHBIX JIECHCTBUI

Kaxkmas u3 3THX COCTaBJIAIOIIMX NEATEIHLHOCTH YeJ0BEKa 00J1aJaeT CBOMMU OCOOEHHO-

CTSIMH C TOYKHU 3peHUS PYHKIIMOHUPOBAHUS IKOCUCTEMBI «UEIOBEK — OKPYKAIOIIas Cpeaar
Hac Oyner unTepecoBarh (GyHKIIMOHUPOBAHUE JIOKATHHOW IKOCHCTEMBI «UEIOBEK — IMPOU3-
BOJICTBEHHBIN OOBEKT — OKPYKAIOIIAs CPEIay.

Anmponozennasa 3IKonozusn SBISETCA MEKIUCIHMIUIMHAPHON HAyKOM, Oa3upyromieincs Ha
KOMITJICKCE «IKOJIOTH3UPOBAHHBIX» (DyHIaMEHTATBHBIX HAyK W MPUKIATHBIX NUCIUIUIMH, pelia-
IOIHUX TTPOOJIEMBI PAIIMOHAIIBHOTO B3aUMOJIEHCTBHS 0O0IecTBa U npupoabl. Ocoboe MecTo cpeau
NPUKIIATHBIX TUCHHUILIINH, BXOASIIMX B aHTPOIOTCHHYIO SKOJIOTHI0, 3aHUMAET WHXKEHEPHAs SKOJIO-
THUs.

Hurcenepnasa rxkonocus — TPUKIATHAS TUCIUILIMHA, TMPEACTABISAIONIas cOO0H cucreMy
HayqYHO 0OOCHOBAaHHBIX MH)XCHEPHO-TEXHUUYECKUX MEPOIPHUSATHHN, HAIPABICHHBIX Ha COXPaHCHUE
Ka4eCTBa OKPYXkAIOIIEl Cpelibl B YCIOBUSX PACTYILIEro MPOMBIIIIEHHOTO Tpou3BocTBa. UH-
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JKEHEPHAs 5KOJIOrUs BO3SHUKIIA HA CTBIKE TEXHUYCCKNX, ECTCCTBCHHBIX U COLIMAIbHBIX HAYK.

B oreuecTBeHHO# AUTEpATYpE HAPSIAY C TEPMUHOM
«HMHKEHEePHAsl IKOJOTHS 4aCTO HCIIONb3YHT TePMHHBI,
ONM3KKHE 1O CMBICITY, HO He SIBJISIOLIHECS CHHOHUMAaMH,
HAlpuMep: «IpUuKIIaaHasi OKOJI0THUA», KIMIPOMbIIUIJICHHAA
| IKOJIOTUDY, «0€30MaCHOCTD HKU3HEAEATSIbHOCTHY, «3aILNTA
OKPYIKAIOLIel Cpenbl», «OXpaHa OKPYIKArOLIEH Cpeab»,
«oxpana Tpyaa» u T.11. Ocobo ciaexyer OTMETHTH ABa

NOCJICOAHHX TCPMHHA.

” Oxpana okpysxatoiei cpe/ibl o Onpe/I1eIeHHIO PEACTaBISIeT

co0oi1 cucTeMy MPaBOBBIX, TEXHUUECKHUX M CAHUTAPHEBIX Mep,
o0ecreynBaroIUX pallOHAIBLHOE HCIIONIb30BaHNe, COXPaHeHHe

¥ BOCIIPOU3BOACTBO MPHUPOIHBEIX PECYPCOB.

OxpaHy okpyskaroieil cpeabl clieyeT OTHECTH K
HaIpaBIeHUAM, LIUPOKO UCIIOIb3YIOUIUM JKOIOrH4YeCKUe
3HAHMS, UMEIOILHE CKOPEE CMBICI 3aMPETOB WM OFPAHUYEHUN
(TeXHIUYECKUX, FOPUANYECKIX, OPTAaHH3ALMUOHHBIX U T.11.)

HECKEIN ONTUMHU3AINH NPUPOAOIIONIb30BAHMA.

C apyroi CTOpOHbI, OXpaHa OKPYKAKOLWIEH CPe/ibl ABIACTCA CUCTEMOM, MPAKTUUECKU
peanu3ylomel Te IeIeHanpaBiIeHHbIE TEUCTBUS, KOTOphle (OPMUPYIOTCS (C HaydYHBIM 000CHOBa-
HUEM U OIBITHO-IKCIIEPUMEHTAILHBIMU MTOITBEPKACHUSIMHI) B paMKax CaMOCTOSITEIIbBHOW HaydYHOM

JUCIUITIINHBI ((HH)KeHepHaSI OKOJIOTHUA».

Yro kacaercs TEpMUHA «OXpaHa TPYAa», TO, Ka3aJoCh Obl, OH OTCTOUT €IIe JaNbIIe OT MOHS-
THUS «OKOJIOTHUS», HO 3TO TOJILKO Ha MEpBbI B3MIAA. Ecnu mpuHATH T€3UC O TOM, YTO BHYTPUIIPO-
M3BOJICTBEHHAsl OKPY)KAIOIIasl cpefia U JIoU, padoTaolre B Hel, B3aUMOAEHCTBYs, 00pa3yioT Jio-
KaJIbHbIE SKOJIOTHYECKHE CUCTEMBI, C YEM TPYIHO HE COINIACUTHCS, TO BCE PACCYKIEHUS 00 OXpaHe
OKpY)Kalollel CpeAbl OKaXyTCsl CIPaBEAJUBBIMU U U MPUKIATHON HAydHOM JHUCLHUILIMHBI
«OxpaHa Tpyaa», TOJIBKO Ha IPyrOM ypOBHE B3aMMOJAEHUCTBUS YEJIOBEKA U OKPYXAIOLIEH ero cpe-
nbl. OxpaHa Tpyaa — cuctema obecrieueHus: 6e30MacCHOCTH JKU3HU U 3[I0POBbs paOOTHUKOB B IIPO-

1ecce TPYAOBOM AESITEIbHOCTH, BKIIOYAIONIAs MPaBOBbIE, COLMATIBHO-I)KOHOMUYECKHUE, OpraHu3a-
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[IUOHHO-TEXHUYECKUE, CAaHUTAPHO-TUTHEHUYECKHE, JedeOHO-NIpOopMIaKTHIEeCKUEe, peadmInTaIu-

OHHBIC U UHBIC MCPOIIPUATHUS.

B 3TOM cMBICIIE JTOKAJIBHASA KOCUCTEMA «UEIOBEK — OKPYKAOIAsl €r0 MPOU3BOACTBEHHAS
cpena» SIBISETCS IPEIMETOM HMCCIIEOBaHUS B OTPACIM HAYKU U TEXHUKHU «be30macHOCTh Tpy-

Ja».

Wrak, BeICTpanBaercs cucrema:

OOBeKT HUCCIICAOBAaHHUA — 5KOCHUCTCMaA
IKOJIOTHA
«BUJI — OKpYXarolas cpena»
-
Y
OOBEKT UCCIIENOBAHUS — DKOCHUCTEMA
AHTP OII0I €HHAA
YEOJIOTHH «YCJIOBCK — OKpYyXKaromas cpcaa»
v
* OOBEKT UCCIIENOBAHUSI — DKOCHUCTEMA
HizpeHepHanR
YEOJIOTHH «YCJIIOBCK — OKpYyXKaromas mponu3BOACTBCHHAA
| cpenay»
Oxpana Oxpaaa
OC TpYaa

HH.)fceHepH(l}l IKos102us — CUCTCMaA HAYYHO 000CHOBAaHHBIX HHKCHCPHO-TCXHUYCCKHUX

MEPONPHSTHIA, TPU3BAHHAS pPa3padaThiBaTh WH)XCHEPHBIE METOIbI HCCIICIOBAHUS IKOCHUCTEMBI
«4eJIOBEK — OKpY)Kalollas cpesia», NHKEHEPHO-TEXHUUECKHEe METO/IbI M CPE/ICTBA 3alllUThI YeJIOBe-
Ka U OKPYXAIOIIeH ero cpeabl OT 0COOOOMACHBIX, OMACHBIX U BPEIHBIX aHTPOIOTCHHBIX (PaKTO-
pOB.

B kadecTBe 3KOJIOTHUYECKOM CUCTEMBI «UEJIOBEK — MPOU3BOJCTBECHHBIA O0BEKT — OKPYKAOIIAsI
cpela» MOXET paccMaTpHUBaThCs JII000e MPOMBIIIICHHOE TPeANpUsaTre, BKIoyatoniee B ceds Ma-
TepUaIbHbIC, SHEPTETUUECKUE U JIIOJICKHE PECYPCHI, 3aHIThIE B MPOU3BOACTBEHHOM IMPOIECCE.

Takue cuCcTeMbl XapaKTEPU3YIOTCSl TEM, YTO B 3aBUCUMOCTH OT YCJIIOBUM BHEIIHEW Cpelibl MO-
T'yT IPUHUMATh HECKOJILKO COCTOSHUYM MPU OJHHUX M TeX e HauaJdbHBIX ycioBusx. [lorTomy mis
HCCJIEJIOBAHUS TaKUX CHUCTEM JIOJDKEH OBITh IPUMEHEH CUCTEMHBIN MOAXO/.

[IpoGneMa HKOIOTUYECKON OE30MacHOCTH B paMKax MPOU3BOACTBEHHOTO MPEAIPUSITUS
JOJKHA aHAJIM3MPOBAThCA B IIMPOKOM acleKkTe Kak KOMILJIEKCHas 3a/iada oOecrieuyeHHUs] BHYTPH-
MPOU3BOACTBEHHON 0€30MacHOCTH U O€3BPETHOCTH, a TAKXKE 3AIIUTHI OKPYKAFOIIEH CPEIbL.

Pemenne mpoOiemMbl SKOIOTHUECKON 0€30MacHOCTH MPOU3BOJCTBEHHBIX MPEINPHUATHN Tpe-
OyeT MpUBIEUEHUSI CUCTEMbI 3HaHU, OOBEIUHSIONIEH Ha OCHOBE OOIIEH METOJ0JIOTHH, JOCTHKE-
HUS B 0077aCTH O€30IaCHOCTH TPY/a, OXpaHbl OKPYKAIOIIEH CPe/ibl U MPOMBINIJICHHON Oe30macHo-
CTH.
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Oxpana mpyoa — cucTeMa 3aKOHOJATEILHBIX aKTOB U COOTBETCTBYIOLIMX UM COIIHAIBHOIKO-
HOMHYECKHX, TEXHUYECKHX TUTMEHHYECKUX M OpPraHM3alMOHHBIX MEPONpUATHH, oOecreunBaro-
mux 0€30MacHOCTh, COXPaHEHHE 310POBhs U pabOTOCIOCOOHOCTH YeTIOBEKa B IPOILecce TPyAa.

Texnuka 6Oe3onachocmu — CUCTEMa OPTraHU3AIMOHHBIX M TEXHUYECKHX MEpPONPUATHHA U
CPEICTB, NMPEAOTBPAILIAIONINX BO3JCHCTBHE Ha pabOTAIOMMX OMACHBIX M BPEIHBIX IPOU3BOJ-
CTBEHHBIX (paKTOPOB.

Oxpana okpyscarowieii cpedpl — CUCTEMa TPABOBBIX, TEXHUYECKUX U CAHUTApHBIX Mep,
00eCTeYnBaONINX PALlMOHATIBLHOE UCIIOJIb30BaHUE, COXPAHEHUE M BOCHPOHM3BOACTBO MPHUPOTHBIX

pecypcoB.

AHTponoreHHble haKkTopbl

Anmponozennvle pakmopsl — HakTOpbl, BOSHUKAIOIIUE B MPOLIECCE ACATEIBHOCTH (IUIaHU-
pyeMol U ciydailHOM, MMOCTOSSHHOW M TPOIIJION) YeIOBEKa, MPUYEM JesATEeILHOCTh YEIOBEeKa MO-
JKET OBITh OBITOBOM, MPOU3BOJCTBEHHON M TAK)KE CBA3aHHOW C BOCHHBIMU JECHCTBUSIMH.

Cucremaruzanus uHpopMaruu 00 SKOCHCTEME «UEIIOBEK — IMPOU3BOACTBEHHBIN OOBEKT —
OKpY’KaloIasi cpelia», a Takke pa3padoTka TEXHHUECKHX METOJOB M CPEJICTB 3AIUTHI KaK YeIIOBe-
Ka, TaK U OKPYXKAIOIIEH ero cpeipl MPOBOAUTCS HA OCHOBE 00OOIIEHHOTO TOHSITHSI AHMPONO2EH-
Hble npou3eoocmeennvie paxmoput (Al D).

Eme pa3 moguepkHeM, 4TO peub HJIET O TeX (aKTopax, KOTOpbIe OOYCIIOBIEHBI TPYIOBOH,
IPOM3BOJCTBEHHON AEATEIBHOCTBIO.

B pamkax paccmarpuBaemoii 3xocuctembl AIID MOXXHO onpeaenuTh Kak (GaKkTophbl, CIoco0-
HBIE BBI3BaTh HETaTHBHBIC U3MEHEHUS 3/10pPOBbs UEIOBEKA, HEMTOCPEICTBEHHO 3aHATOTO B MPOU3-
BOJICTBEHHOM TIPOLIECCE, U AHTPONOTECHHBIE M3MEHEHUSl OKPYKAIOIIEH Cpenbl, MOABEPKEHHOM
BO3/JICHCTBUIO JAHHOTO MPOU3BOICTBEHHOTO MPOIIECCa.

FKOCHCTEMA
»» TEJIOR eK-TIPOM.

p emap.-OC"
Y

AllD

Omacueie i1 PaxTOp Bl Ocobo-
epemaeie [I1E zarp. OC onacHue [ &

Puc. 1.1. AHTpONOreHHbIe NPOU3BOACTBEHHbIE PAKTOPbI

ATID MoxkHO KITaccu(UIUPOBATh IO PA3HBIM MTPU3HAKAM.
ITo croeit mpupone AIID moryT ObITH:

* (DU3UYCCKUMH,

* XMMHYECKHMH,
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* OHOJOTHMYECKHMHU,
* MCUXO(PHU3UOTOTUYECKUMH.
ITo cBoemy neiictBuio AIID MOryT paznenarbcs Ha:

* gpeonvie — Al1D, BO3EHCTBUS KOTOPHIX HA pPaOOTAIOIMINUX B OMPEIEICHHBIX YCIOBUSIX
MPUBOIAT K 3a00JIEBAaHUIO WIIM CHIKEHHIO paboTOCIIOCOOHOCTH (HarpuMep, IIyM, BUOpanus,
AJIEKTPOMAarHUTHBIE MOJ),

* onacuuvie — AI1®, Bo31eHCTBUSA KOTOPHIX HA pabOTAIOIUX B ONPEACICHHBIX YCIOBUAX
MPUBOAAT K TpaBME€ WIH JIPYTOMY PE3KOMY YXYIIICHUIO 3710pOBbs (NIEKTPUUECKHIl TOK, Tra-
3000pa3HBIN XJIOp B ONPEICICHHBIX KOHIICHTPAIUAX, IITyM, BUOpaIus u 1p.),

B 3aBUCHMMOCTH OT ypOBHSI M IPOJIOJKUTENBHOCTH BO3EUCTBUS BpeaHbii [ID MoxeT crarh
OIIaCHBIM.

* 00000 onacuvie — AllD, xOoTOpBIE NIPU OMPENEICHHBIX YCIOBHUSAX MPUBOIAT K MPO-
MBIIIUIEHHON aBapyM, T.€. pa3pylIUTEIbHOMY BBICBOOOKAEHHIO COOCTBEHHOIO YHEDIO3aIaACk
IPOMBIIIIEHHOTO MPEANPHATHS, IIPU KOTOPOM CHIPBE, IIPOMEXKY "

UUs OPEINpUsTUs, OTXOJbl MPOU3BOJCTBA, YCTAHOBJICHHOE Ha
TEXHOJIOTHYECKOEe O0OpYNOBAaHUE, BOBJICKASCh B aBAPHIHBIN 1T
e (akTophl Ui HACENIeHUs, IEPCOHANa, OKPYKAIOIIEH Cpeb
MPEIIPUATHS, PUBOIAIINE K KaTacTpO(hUUECKUM MOCIEICTBUS
HUS, TIO’Kap, B3PBIB, BEIOPOC OOJIBIIIOTO KOJTHMYECTBA ra3000pa3HC

CrenyeT OTMETUTH, YTO BPEIHBIC aHTPOIIOTCHHBIE MTPOU3BOJICTBA
NpaBUJIO, TETEPMUHUPOBAHHBIN XapakTep, a OmacHble U 0co00 omacy
paxTep.

A OVHKIIMCH ITPOU3BO/] BCHHOH CH <JN0%0%
Y B 3aBUCHUMOCTHU OT YPOBHS BO3JEHUCTBUSA U €r0 NPOAOJIKUTEIBHOCTH MOXET MEPEXOAUTh U3 Of-
HOW KJIacCU(DUKAIMOHHON TPYIIIEI B IPYTYIO.

B konmdectBeHHYyI0 oneHKYy croxactudeckux AIID BXomuT BEpOSTHOCTh BO3HMKHOBEHUS
JTaHHOTO (haKTopa.

Taxk, nHanpumep, cormacHo 'OCT 12.010-76 — BeposITHOCT, BOZHUKHOBEHUS B3pbIBA Ha JIIO-
6OM B3PBHIBOOITACHOM Y4acTKE B TEUCHHH IO/ He I0JIKHA HpeBbimtarh 107,

3,HCCL CJICAYET OCTAHOBUTHLCS Ha IMOHATHH «Pucka». Puck — BEPOIATHOCTb YCIIOBCUCCKUX U
MaTCpUuajJbHbIX TOTCPb UIIN HOBpe)KI[eHI/II\/'I.

[Tomrast 6e30MacHOCTh HE MOXKET OBITh TapaHTHPOBAaHHA HUKOMY, HE3aBHCHUMO OT oOpa3za
KHU3HH.

Kaxaplii 3 Hac BEDKUBAET OT OHOTO JIHS JI0 IPYTOro M30erasi prcKa Wi PeoIoieBas omac-
HoCTU. IIpy ymMeHbIIEHUN pUCKA HUXKE YPOBHS 10° B rox 06IIECTBEHHOCTD HE BBIpAXKAeT 4pe3-
MEpPHOU 03a004CHHOCTH.

OCHOBBIBasICh Ha 3TOM MPEANOCHUIKE, MHOTUE CIEIUAIUCTHI TPUHUMAIOT BEJIMUUHY 107 kax
TOT YpOBEHb, K KOTOPOMY CJEIyeT CTPEMHUTBHCS, YCTAHABIHMBAs CTEIEHb PUCKA, OOYCIOBICHHYIO
JESTEIbHOCTHIO MTPOMBIIUICHHBIX MPEANPHUSITHIA.

Takum 00pa3oM, MpeaIMETOM HCCICIOBaHUS WHXKEHEPHOW SKOJIOTHH SIBIISCTCS B3aUMOJICH-
CTBHE TEXHOJIOTHYECKUX U MPUPOIHBIX MPOIIECCOB B MPOMBINIJIECHHO-TIPUPOIHBIX CHCTEMaX — KO-
JOTUYECKUX CHUCTEMaxX «4eJIOBEK — MPOU3BOACTBEHHBIN OOBEKT — OKPYKAIOIIAs CPeaay paziud-
HBIX YPOBHEM.
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Hcxonst n3 ananm3a COBOKYMHOCTH Bo3aercTBuil AII®D, o0mryro 1e1h B OTHOIICHUH pac-
CMaTPUBAEMON IKOCUCTEMBI «YEJIOBEK — IMPOU3BOACTBEHHBIN OOBEKT — OKpYXKAIoIIas Cpenar
dopmynupyercs Tak:

Obecneuenue HecamugHbIX USMEHEHUTL COCMOAHUA 300P08bA Yel06eKaA U AHMPONO2EHHBIX
U3MEHEHUIl OKpYMcalouiell cpeosl, nooeeprcennsvix eozoeiicmeuro AIID nusce oonycmumozo

YPOGBHA.

BrsiBrieHre U aHANIN3 aHTPOMOTEHHBIX MTPOM3BOJCTBEHHBIX (PAaKTOPOB, pa3paboTKa KOMILIEKCa
Croco0OB M CPEACTB, MO3BOJIIONINX JIOCTUTHYTh T'apMOHHM3AIMM B3aUMOJACHCTBHS YeJOBEKa C
OKpYXKaroIllel Cpeio, SBISIOTCS MO CYIIECTBY MHXEHEPHO-3KOJOTHUECKUM 00ECIIeYeHUEM Mpo-
M3BOZICTBEHHOTO IIpoliecca.

McTOUYHMKM 3arpsi3HEHUs1 OKpYXKatoLen cpeabl

3arpsisHeHHEM atMocdepsl (aHATOTHYHO TUAPOChEpsl U JUTOCHEpPhl) HA3bIBACTCS BHECEHHE HO-

BBIX, HEXapPAaKTEPHBIX JJISI HEE B PacCMaTpuUBaeMoe BpeMs GU3NYECKUX, XUMUYECKUX U OMONIOTH-

YECKUX areHTOB WJIM MPEBBIIICHNE €CTECTBEHHOTO CPETHEMHOTOJIETHETO YPOBHS 3THUX areHTOB.

Bce ucrounuku npumMeceii, mocrynaromux B armocdepy, ruapochepy u aurochepy MOKHO
pa3IenuTh Ha IBE TPYMIIBI: €CTECTBEHHBIC U aHTPOIIOTCHHBIC.

EcTrecTBeHHbIC UCTOUYHUKH
3arpsi3HEHUH BBIIEINAIOT B aTMocdepy:
IbUIb, BBI3BAHHYIO 9PO3UEH MOYBHI,
YaCTHUIbl MOPCKOM COJIM, TYMaH, JIbIM U
ra3bl OT JIECHBIX U CTEIHBIX MOXKAPOB;
ra3bl ByJIKAHUYECKOTO

IMPOUCXOXKACHUA, PA3JINYHBIC

HPOAYKTHI PACTHTEIHLHOTO, )KHBOTHOTO
¥ MUKPOOHOJIOTHYECKOTO

MPOUCXOKIACHUA .

XOTsI HEKOTOpBIE XUMUYECKHE COCTMHEHHUs 00pa3yloTcsi OT MPUPOAHBIX MCTOYHUKOB B OOJBIINX
KOJIMYECTBAX, HO UX reorpadus U pacceMBaHUE 3arps3HEHU B arMocdepe MPHUBOAAT B UTOTE K
HU3KHUM CpPEIHUM KOHLEHTPAIMSAM. YPOBEHb 3arpsi3HEHHUI arMoc(epbl eCTECTBEHHBIMU MCTOYHHU-

KaMM1 IPHUHATO CYHUTATDh (1)0HOM, OH MaJio UBMCHSCTCA BO BPEMCHH.

PaccMoTpuM BUIBI BO3MOKHBIX POM3BOICTBEHHBIX 3arpSI3HEHUM OKPYKAIOIIEeH Cpeibl.
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Bribp ocel B CTo unbe Tsep ap1e
aTmochepy B0 51 0 TX0 J51
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BMATHHTHEIE TL0 T
- HETOKCHMHEIE
= WEH TRHE L TP AZHEIE Creroniie,
HH}pakpacHETe,
i
YAETP aHO TeTo BHIe
- TEep AEIe
H JIa3ep HEIE
‘e CMEIIAHHEIE . Howwp yroute
H3 Ty YEHHA

Puc. 1.2. 3arpsasHeHue okpy:xawuieii cpeabl

PocT MHPOBOTO MPOMBINIIEHHOTO MPOU3BOJICTBA COMPOBOXKIACTCS YBEIHMUECHUEM a0COTIOTHOTO
KOJIMYECTBA TPOMBINIJIEHHBIX BBIOpOCOB. CUMTaeTcs, 4YTO MpUOMM3UTENHHO Kaxawsie 10-12 mer
00BEM MUPOBOTO TIPOMBIIIUIEHHOTO TIPOU3BO/ICTBA YBEIIMYUBAETCS, YTO COMPOBOKAACTCS MPUOITH-
3UTEIIBHO TAaKHM K€ POCTOM 00beMa BPEIHBIX BEIOPOCOB B arMochepy.

Cpenu aHTPOTIOT€HHBIX UCTOYHUKOB 3arpsi3HEHUsT aTMOC(epbl OCHOBHBIMU B WHIYCTPHAIILHO Pa3-
BUTBIX CTPaHaXx SIBJISETCS MPOMBILUICHHbIE PEANPUATUS U TPAHCTIOPTHBIE CPEACTBA.

Ecnu roBOpuUTh 0 3arps3HEHUSX aTMOC(HEPHOTO BO3/yXa, TO CIEIyeT HAIIOMHUTH, YTO arMocdep-
HBII BO3JyX MpeAcTaBisieT co00il MEXaHWYECKYI0 CMECh Pa3IMYHbIX Ta30B: a30Ta, Ha JOJI0 KOTO-
poro mpuxomutcs 78,08% (mo o0bemy), kucimopona 20,95%, aprona 0,93%, yriekucnoro rasa
0,03%, remusi, KpUNITOHA, BOJAOpONA, 030HA U Jp. HamOosnbiiee 3HaueHHe N1 OMOJIOTHYECKUX
MPOLIECCOB UMEIOT KUCIOPOA U YITIEKUCTBIH ra3.

Exxeromno B armocdepHbIil Bo3ayx nocrymaet 6onee 200 MutH. T okcua yriepona, 150 MiTH. T Ok-
cuaa cepsl, cBhIIe 50 MIIH. T OKCHJIOB a30Ta, Oosnee 50 MITH. T pa3IMBHBIX YITIEBOAOPOAOB, Oojee
250 MITH. T MEJKOIUCIIEPCHBIX a’po3oiiei u T.A. [loctymienue B arMochepHBI BO3AyX Tajore-
HOCOZIepKAIIUX BemecTB (PTop, WO, XJIOp, U AP.) B TOM Yucie U (PEOHOB, MPUBOIUT K YMEHbB-
IIEHUIO 030HHOTO CJI0s1 aTMOC(hEPHI.

PacueTsl MoKa3bIBaIOT, YTO €CNIU BHIOPOCH! B atMocdepy PppeoHOB OyayT MPOIOIHKATHCS CTOIb XKe
MHTEHCUBHO KaK U ceryac, TO K cepeuHe nepBoi mosoBruHbI XXI Beka TONIIMHA O30HHOTO CIIOSI
YMEHBIIUTCS HA 6—7%, KpoMe (PEOHOB pa3pyIICHUIO 030HHOTO CJIOS 3€MJIH CIIOCOOCTBYIOT BBI-
Opockl MeTaHa, OKHCEN a30Ta U JIp. BELIECTB.
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CymiecTByer psii oTpaciieil MpOMBIIIUIEHHOCTH, KOTOPbIe Ha IPOTSHKCHUHN JACCATUICTUH OCTAIOTCS
JUiepaMH aHTPOINOreHHOro 3arpszHenus OC:
Homns BBIOpOCOB B atMocdepy:

JJIEKTPOIHEPIeTHKA 27%
LBETHasI METAJLTypIrHsl 20%
YepHask METAJUTYPrust 15%
I
|
HedTenoObIYa 7%
L. | I
L | |
HedTenepepaboTKa 5%
MAaIIMHOCTPOEHUE 4%
|
L |
razoBast 4%
|
|
MIPOMCTpOIMAaTE pHUaIbI 4%
yToJIbHas 3.5%

JiepeBo0OpadaThIBarONIast 3,0%
XUMHAYECKAS 3,0%
MHUIIEBast 2,5%
o0opoHHas 1,5%

JIETKast 0,5%
Jlomnst cOpOCOB 3arpsi3HEHHBIX CTOYHBIX BOJI:
JiepeBooOpadaThIBatoIIas 22%
L. | L]
L. | |
XUMHYECKast 17%
3NIEKTPOIHEPreTHKA 13%
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MAaIIMHOCTPOEHHUE 8%
YepHas METAJITYPrus 8%
yroJbHas 7%

LUBETHas METAJLITyPrus 9

HedTenepepadoTKa 4,5%

o0opoHHast 3,5%

JIeTKas 3,5%

MHUIIEBAsT 3,5%

MIPOMCTPOMAaTEPUAITBI 2,5%

. _____________________________________________________________________________|
HeTemooba 1,5%
rasoBas 0,5%

Cucrema «4eoBeK — OKpYKarollas cpelia» — 3aMKHyTas, Ji00oe HapylleHue OaiaHca B HE Mo-
JKET TPUBECTH K KaTacTpo(GUUeCKUM mocaencTBusM. Harpumep, B iporiecce SBONIONHUH B IPUPO-
JIe CIIOKUJICS TEIJIOBOM OallaHC, OmpenesieMblii akKyMYyIHMPOBAHHEM SHEPruu B OPraHHMYECKHX
COEIMHEHUSX U PaCCEIHUEM €€ B BUJE TEILIA.

B ornuune ot aBTOTpPO(HBIX pacTeHU, B KOTOPBIX HAYMHAETCS TpaHCcHOpMalUs COIHEUHOH
SHEPIrUU B OPraHUYECKUE COCIUHEHUS, YEIOBEK UCIIOJIB3YET OPraHUUECKUE BEIECTBA, COKUTAs UX
U TIEpEeBOJIs 3allaceHHYI0 PHEpruio B Tero. [Ipu noOblue IHepreTHYecKUX PEecypcoB YeIOBEK
paspymiaer OMOIIOTUYECKUN COCTaB MOYB U CIIOCOOCTBYET €€ Jerpaialuu. X03siCTBeHHAs Jesi-
TEIbHOCTD YeJIOBEeKa MPHU UCTOIb30BAaHUH MIPUPOIHBIX PECYPCOB KpaiiHe Heda(heKTUBHA.

BnusaHue aHepreTMKU Ha OKpyXxarlLlyro cpeay

Bo3zelicTBre SHEPreTHKN Ha OKPYKAIOIIYIO Cpeay BeChbMa pasHOOOpa3HO M ONpENeNsieTcs B

OCHOBHOM THUIIOM 3HEProyCTaHOBOK.
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PaccMoTpuM ~ OCHOBHBIE  OCOOCHHOCTHM  BO3JICHCTBUSI Ha  OKPYKAIOIIYI0  Cpeay
ANEKTPOCTAHIIUN TPAJAUITUOHHOTO THIIA:

1. BozneiictBue TOC Ha OKpy»KarolIy0 Cpeay 3aBUCUT OT
HCIOJIb3YEMOT0 TorumBa. [Ipu cxxurannm TBEpaOro TOIIINBA
B arMocdepy MOCTYIaeT JIeTy4as 30J1a C YaCTULIAMHU HE J10
TOPEBLIETO TOIUIMBA, CEPHUCTBINA U YEPHBIN aHTUAPUIA,

OKCHJIBI a30Ta, PTOPUCTHIC COCAMHEHUSI.

HpI/I CHMXKXCHHUU KHUJKOI'O TOIIJIMBA C AIMOBBIMH Ia3aMH B

arMOC(epHBIN BO3IyX MOCTYIMAIOT CEPHUCTHIN U CEPHBII
aHTUJPUJI, COCANHECHMS BaHAUs, COJIEH HATPUs U TAK)Ke

BCIICCTBA, YAAIACMBIC C IMIOBEPXHOCTH KOTIIOB ITPU OYUCTKE.

[Tpu cxxuraHuy TPUPOJHOTO raza OCHOBHBIM 3arpsA3HUTEIEM aTMOC(EPDI SBISIFOTCS OKCH/IBI

azora. Beipabotka | MiH. KBT 4 31€KTpO3HEPTHH HA TEIJIOBBIX AEKTPOCTAHIIMIX COMPOBOXK/IACT-

cst BeIOpocom 10 T 3071561 1 15 T cepHHCTOTO Ta3a.

2. J1ns coopyxenus kpynHeix TOC B cpeqHeM HeoOXoauma TUIOMIAIs OKOIo 2,3 KM’, HE CUH-
Tasi 30J100TBAJIOB M BOAOXPAHUJIUIL OXJIAIUTENIEH, a ¢ uX ydyetoM 3—4 km”. Ha sroi TEPPUTOPHUH
U3MEHSETCS pelibe) MECTHOCTH, CTPYKTypa TMOYBEHHOTO CJIOS M JKOJIOTHYECKOE PAaBHOBECHSI.
KpyrmHble rpagupHy CyleCTBEHHO YBIAKHSAIOT MUKPOKJIMMAT B pallOHE CTaHIUH, CIIOCOOCTBYIOT
00pa30BaHUIO HU3KOW OOJIAYHOCTH, TYMAHOB, CHWKCHHIO CONHEYHOW OCBEIIEHHOCTH, BBI3BIBAIOT
MOPOCSIINAE JOXKIU, a B 3UMHEE BpeMs nHel u ronosien. TOC cOpackiBaloT B BOAOESMBI OOJIBIIIOE
KOJIMYECTBO TEIUIOTHI, MOBHIIIAIOT TEMIEPATYPY BOJBI U

OKa3bIBAIOT BIUSHUE HA (OPMY U CPEIy BOAOEMOB.

3. s I'DC Heo6XoauMo coopyKaTh BOJOXPAHUIIHIIA, YTO
MIPUBOJIUT K 3aTOTJICHUIO OTPOMHBIX TEPPUTOPHIA.
CTpykTypa TerioBoro 6anaHca NpuOpPeKHBIX TEPPUTOPHI
BOJIOXPAHUJIUII] U HETIOCPEJACTBEHHO BOAHOW TTOBEPXHOCTH,

BIIMSIONLIAs Ha TEMIIEPATypy BO3/yXa Ha moOepexkbe,

pa3IuyYHa MO Ce30HaM Tojia U BPEMEHU CYTOK U 3aBUCHUT OT
IUIONIA/IA TIOBEPXHOCTH, IITyOMHBI BOJIOEMA U XapaKTepa BO3-
JIYIIHBIX T€YEHUU B 3TOM 30HE. [103TOMY BOMPOCHI SKOIOTHU-
yeckoro BozaeicTBusl ['9C Ha OKpyXarollyro cpey I0KHA

COCTaBJIATh BAXHEUIIUU aCIEKT IPEANPOEKTHOIO aHaJIM3a.
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4. Ilo Bonipocy BozaeicTBUs ADC Ha OKPYKAIOUIYIO CPEly CYIIECTBYIOT pa3inyHbIC MHEHUS.
OpnHako, He BBI3BIBACT COMHEHHUsS TOT (pakT, yTo sKcmuryaranus ADC Mo3BOJsSET 3aMETHO CHU3UTD
YPOBEHb 3arpsi3HEHUN OKpyXKarolled cpelbl KOMIOHEHTaMM, XapaKTepHBbIMHU AJIsl PabOThl TEIUIO-

BbIX cranmuil (CO, SO2, NOx u T.11.)

OcHoBHBIMU (haKTOpaMU 3arpsi3HEHUS CPE/Ibl 3/1€Ch BHICTYIAIOT paJUallMOHHbIE TOKa3aTeNu:
AKTUBHUPOBAHHBIC MBUIEBUIHBIC YACTHIIBI, TONAIAIOIINE YePe3 BEHTUIISIIMOHHBIC KaHAJbI 3a Ipe-
JieJlaMy CTaHIMK. Panuanus ot oxiakaaromiei Bobl, MPOHUKAIOIas paAualus yepe3 KOpIyc pe-
aKTOpa, TEIJIOBbIE BO3/IEUCTBUS HA BOJY OXJIAXKICHHS U, KOHEYHO )K€, 3aXOPOHEHUE OTXO/IOB.

[Togenem uror: Ha puc.l.3 mpeacraBieHbl OCHOBHBIE (DaKTOPBI BO3IEHCTBHSI JIEKTPO-
HHEPreTUKU Ha OKPYKAIOLIYIO CpeLy.

PaxTopHI E0O3EHCTEHA HA

0KP Y2KAHIIYI0 CP efy

/
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Puc. 1.3. OcHoBHBbIe GaKTOPHI BO3AEHCTBHS JIEKTPOIHEPTeTUKH HA OKPYKAIOLILY IO

cpeny

KOHTpOﬂbeIe BOMNpocCbLI NO TemMe

"MHXXeHepHas 3KOSMorma U eé Mecto B CMCTeMe 3HaHWU O YerioBeKe U

npupope"

Uro Ttakoe 6uocdepa, ueM oHa OTIUYAETCS OT HOOChephI?

1.
2.
3.
4. Yro takoe AIID?
5.
genoBeKka?
6.

JIoBeKa?

Kakue cynecTByrOT ypOBHU SKOJIOTUYECKUX CUCTEM?
Kak MoxxeT mpoucxoauTh B3aMMOECIHCTBHE YEIIOBEKA C OKPYKAIOIIEeH cpenoit?

K xakomy AII® no cBoemy AEHCTBUIO OTHOCUTCS BO3AECHCTBHE NNEKTPUUYECKOTO TOKAa Ha

K xaxomy AII® 1o cBoeMy INEHCTBHIO OTHOCUTCSI BO3JEHCTBHE BPEAHBIX BELIECTB HA Ye-
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7. K yemy nmpuBOAMT BO3JEHCTBHE Ha yesioBeka BpeaHoro AIID? 8. K uemy npuBOIHUT BO3-
nercTBre Ha yenoBeka onacHoro AIID?

9. Uro Takoe 3arpsizHeHuE?

10. Kakue oTpacnu NpOMBIIIICHHOCTH BHOCST OCHOBHOHM BKJIQJ B 3arpsi3HEHUE aTMOC(epHl,

ruapocdepsr?
O6wume ceBegeHnst 06 atmocdepe

Ammocgpepa — razoBas 00009Kka 3eMIIM Maccou OKoJo 5,9 10" 1. B 3aBHCHMOCTH OT TeMneparypbl

MOKXHO BBLACIIUTH HCCKOJIBKO 30H, pacCliojiararonmuxcsda Ha pa3JIMIHbIX BbICOTAX OT 3emnu

Atmocdepa saBisieTcs JKU3HEHHON Cpelodl U BBIMOIHAET (PYHKLHIO 3alIUTHI KU3HU OT BO3-

HeﬁCTBHH OTKPBITOI'0 KOCMOCaA.

Atmocdepa 103UpyeT MOCTYIJICHHE Ha MOBEPXHOCTh 3eMJIM COJIHEYHOW 3Hepruu (Impu OT-
CYTCTBUHU aTMOc(ephl MOBEPXHOCTH 3eMiIH HarpeBanachk Ob1 10 +100°C qHeM U oxJaxaanach 10 —
100°C HoYb0). O30HOBBIA U MOHHBIA CJIOW aTMOC(EpPbl CHUKAIOT BO3JCHCTBUE KOCMUYECKHX U
PEHTTEHOBCKUX M3ITyYeHUH, OTPAaHINYMBAIOT MIPOHUKHOBEHHE YIBTPAPUOICTOBBIX, HHPPAKPACHBIX

JTy4dei.
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3emin.

Ilepeuncnum Bce cinon arMocdepsl,
CHHU3Y BBEPX:

e Ttpomoctepa (Beicota 10-18
KM HaJ YPOBHEM MOpS,
temmepartypa ot +40 C 10 —

H. xm

50°C, 300

e cmpamocghepa (ToMuUNHA
oko.10 40 kM, BO3ayX OoJiee
pas3peskeH, BIaKHOCTh
HEBBICOKA; TEMIIepaTypa 110
BbICOTHI 30 KM mocTossHHA (—

5 OOC), 3aTeM MOBBIMAETCS (10 200

+10°C). B crparochepe
CKOHLIEHTPUPOBAHA OCHOBHAS
4acTh aTMOC(EPHOTO 030Ha,
KOTOPBII NOTJIO0IIAeT
yIbTpa(hHONIETOBEIE JIyIU
CounHLa, YTO U BBI3BIBAET

pasorpes atMocdepsl, 100

e mesocgepa (Boicota donee 50
KM, Temrieparypa
MOHMKAETCS ),

o mepmocgepa (He umeet
ONpeeIeHHON BepXHeH
rpanuusl. Temneparypa B
TepMochepe YBEIHINBAETCI 1
Ha BbicoTe 500...600 kM
nocturaer +1 600°C).

AtmocepHOe TaBIeHHE ¢ POCTOM
BbICOTbI YMCHBIIACTCH. COCTOHHI/IG
atMoc(epbI ONpeseaeT TEMI0BON
PeXKNM MOBEPXHOCTH 3eMIIH.
PaSHHqHLIe COOTHOLICHHUS TCIlJIa U
BJIATU B BO3IyXE SIBJSKOTCS

OCHOBHbIMH NPpUYHMHAMU

¢ @ARAR
. g
NM>3U_

500 1500 T. K

TepMonayasa

min m ax

HoHoch epa

roMomaysa
/Mcnopm
Meszomay2a |
CepefprcTRIE :
\ o61aka Mestocdepa :

CYIIECTBOBAHHUS PA3IMYHBIX I'eoTrpapuuecKux

30H Ha 3eMIIe.
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MUcTouyHMKM 3arpsisaHeHns atmocdepbl
CymiecTByIOT JiBa BUJIa HICTOYHUKOB 3arpsi3HEHUS aTMOC(EpHI:
° C€CTCCTBCHHBIC,
° AHTPOIIOT'CHHBIC.
Ha puc. 2.1 npencraBieHbl OCHOBHBIE HCTOYHUKH 3arPsS3HEHUST aTMOC]EPHI.
Hl] O EOOCTE EHHEIE 3 4T DATHEHHHA
OKp ¥>KAHII el cpesl
Bl arep Ha s HER JHepTETHYECKHE
/ \\ Ten B
™ BRI PoOCED
Braipuces & Cruunpe Trep upie
aTsoocdep y B0 IEL 0°TX0 JBI
Iy, nudpatEys,
YAETPAsBEYE
e ratoolp a3t HEXE H e ¥CIOEHG YHCTEIE He{  TOKCHMHEIE
Tap 00 GpasH BIe (08 opoTHEIE) i InexTp 0-
DMATHHTHEIE T T
- HETOKCHYHEIE
- M TKHE L~ TPATHELR G
- HHpakpacHETe,
YAETp A Ho TETO B EIE
i TEEP OEIE
M Ta% epHBIE
Hoxnznp yrou e
‘| CMELLAHHEIE -
M3 Iy MEHHA

Puc. 2.1. OcHOBHbIE HCTOYHUKH 3arPSA3HEHHUS BO31yXa

B nacrosmiee Bpems 6osee 500 BpeaHBIX BEIIECTB 3arpsi3HAIOT arMocdepy (M uX KOJTUYECTBO BCE

YBEJIIUUUBAETCS).

B coorBercTBun ¢ 'OCT 17.2.1.01-76 BeIOpOCH! B atMochepy KinacCuPUIIUPYIOTCS:

1. ITo arperaTHOMY COCTOSTHHIO BPEIHBIX BEIIECTB B BHIOpOCAX Ha:

* razoobpaszHbie u napoodpasueie (SO,, CO, NOy, yrmeBogopos! 1 ap.);
*  KuaKue (KUCIIOTHI, IIEJI0YH, PACTBOPHI COJICH, OpraHMYECKUE COCTUHCHHUS);
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* TBepAble (KaHIEPOTCHHBIC BEIIECTBA, CBUHEIl U €r0 COCTUHEHUS, OPTaHuYecKas U Heop-
raHUYecKas MblIb, CaXka, CMOJIUCTHIC BEIICCTBA H TIP. ).
2. ITo maccoBoMy BBIOpOCY (T/CyT):
* wmeree 0,01 (BKIFOUUTENBHO);
* 010,01 10 0,1 (BKIIOUHUTENHHO);
* or0,] 1o 1 (BKIOUUTENIHHO);
* ot 1 no 10 (BxmountensHo); ©  oT 10 1o 100 (BKIIIOUHUTENBHO);
* cBoie 100.
TonbKo 3a CYET CKUTaHUs YIVIS B Pa3IMYHBIX SHEPTETUYCCKUX YCTAHOBKAX B OKPYXKAOIIYIO
Cpeay B MHpE TOCTYIIACT:

—prytu B 8700 pa3 ~
— MblIIIbsKa B 125 pa3
— ypana B 60 pa3 0oJIblIIe, YeM UX BOBJIEKACTCS

— kaamus B 40 pas B €CTECTBEHHBII OMOIIOTMYECKUNA

— OepwLTus ¥ HIUPKOHUS B
KpPYrOBOpPOT Ha 3eMJI€ B TO K€ BpEeMsI
10 pa3

A

— 0JIOBa W BaHaus B 4 pa3a

CambIil YCTBIN BO3IyX — HaJ okeaHoM. Hax kpynmHbIMU
MIPOMBITIUICHHBIMHU IIEHTpaMu bUTH B 150 pa3 Oosnbiire,
YeM HaJl OKEaHOM. 3arpsi3HEHHbBIN BO3AYX HaJl
KPYIIHBIMH TOpOJIaMH NIPOCTUpAETCs Ha BbIcoTy 1,5-2,0
KM. OTa IUIOTHAs LIanka 3aaepxkuBaer getoM 110 20%

COJIHEYHBIX JTy4ei.

ypOBeHL 3arpsA3HCHUs €CTCCTBCHHBIMH UCTOYHUKAMUA —

(OHOBBII1, OH MaJI0 U3MEHSIETCS C TEUEHUEM BPEMEHU.

HopmupoBaHue npumecen B atmMoccepHOM Bo3ayxe

Hopmupoanue npumeceit B arMoc(pepHOM BO3AyX€ BEAETCS 110 KOHUYEHmMpPayuu, T.e. 1o
KOJIMYECTBY BEIIECTBA B €AMHHUIIE 00beMa BO3AyXa MPU HOPMAIBHBIX YCIOBHUAX (OOBIYHO B
MI/M).

Jlnst mpenynpexIeHus 3arps3HeHUs] BO3AyIIHOTro OacceiiHa B PO B 3akoHOIATENBHOM MOPSII-
K€ YCTaHOBJIEHBI HPe)eibHO QONYCmuMble HOpMbl BPEIAHBIX BEIIECTB B aTMOc(epe.

Ilpedenvno oonycmumasn konyenmpayus (II/[K) — 510 Takass KOHUEHTpALUS 3arps3HUTEINS
B aTMOC(EPHOM BO3/yX€e, KOTOpas HE OKa3bIBAa€T Ha YEJIOBEKA MPSIMOT0 MJIM KOCBEHHOI'O BPEIHO-
IO M HENPUATHOTO JIEHCTBUSA, HE BBI3BIBACT MMATOJIOTUYECKIX U3MEHEHUH Wi 3a00JIeBaHU.
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JI1s Ka)KIoro BellecTBa, 3arpsi3HsAIoNero arMocepHblil BO3yX YCTaHABIMBAIOTCA JBa
HOpMaTuBa: mMakcumanvho pasosas I/IK v cpeonecymounasn I/IK.

Cpeonecymounas IJIK — 11]IK, koTopasi ycTaHaBIMBAETCA C IENbIO MPEIYyIPEKACHUS
00IIETOKCHYECKOTO, KAaHIIEPOTEHHOTO M MYTareéHHOTO BIIMSIHUS BEUISCTBA HA OPTaHU3M ue-
JIOBEKA.

Maxcumanvno pazosaa II/IK — T1]IK, kotopast ycTaHaBIMBaeTCs sl TPEIYIPEKICHUS pe-
(IIeKTOPHBIX peakiuil y yesoBeka (OUIylIeHHe 3amaxa, U3MEHEeHHE OMO03JIeKTPUUYECKOM aKTUBHO-
CTU TOJIOBHOTO MO3ra, CBETOBOM UYBCTBUTEJIBHOCTH IJIa3 U Jp.) MPU KPAaTKOBPEMEHHOM BO3/Cii-
CcTBUM aTMOC(hepHBIX 3arps3HeHuit (10 20 MuH).

MakcumanbHo-pa3oBast [1/IK siBisieTcsi OCHOBHOM XapaKTEpUCTHUKOM OMAaCHOCTU BPEAHOTO
BeniecTBa. Hanbounpias KOHIEHTpAIUs KaXXI0ro BPEIHOIO BEHIECTBA B MPU3EMHOM CJIO€ aTMO-
ctepsl C He TODKHA TMPEBHIIATH MAKCUMAIILHO pa3oBoii [1/[K :

C<IAK,_. @.1)

v
==

T Ksn

/ TLIK, OATARGY oy TAKy DKy
|

Puc. 2.2. IlpenesibHO-A0NyCTHMBbIC KOHIEHTPALMHI BPEIHbIX BelIeCTB B aTMOc(epe

PaGouas 30Ha — 30Ha, BEICOTOM 2 M HaJl TEM MECTOM, IZie pabOTaeT YEIOBEK.

JI1 OLIeHKH 3arpsA3HEHMsI BO3yXa Ha TEPPUTOPUSAX KYpOPTOB, MECT MAaCCOBOIO OTJIbIXa
HaceneHus ucnonsdyercs 0,8 I1JIK armocdepHbIX 3arpsi3HEHUH.

C 1enplo 3alIMThI 30H, HA KOTOPBIX PACIOI0KEHBI KHJIbIE
MAaCCHBBI, U CeTUnEeOHbIX meppunmopuil OT BO3AEHCTBUS
3arpsI3HSIONINX BELIECTB, TOCTYNAIOIINX B aTMOChepy
BMECTE C MPOMBIIIUIEHHBIMU BBIOpOCaMH, TpeOyeTcs

OTAETATH MPENIPUATUS CBOOOIHBIMU TEPPUTOPUSIMH —

canumapno-3auwgumusimu 3onamu (C33).

C33 — Tepputopun OnpeAeIeHHON NPOTSHKEHHOCTH U IIMPUHBI, PACTIONATAIOIINECS MEXKIY
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OPEANPUATHIMUA U UCTOYHUKAMU 3arpsi3HEHUS M TPAHHUIIAMU 30H KWIIOH 3acTpoiiku. IIpoTsxen-
HocTh C33 ycTaHaBIMBAeTCsl TAaKUM 00pa3oM, YTOOBI COJepKaHUE BPEIHBIX NMPUMEcEed B aTMo-

chepHOM BO3/1yXe CHIXKAJIOCh IIyTEM paccenBaHus 0 O€30MacHbIX YPOBHEM

Ha rpanune C33.

Kaxxnomy npeanpusiTuio B COOTBETCTBUU CO CTEIEHBIO €T0
OITACHOCTH MPUCBANBAETCS OINPE/IeJICHHBIN KJIacC U B 3aBUCUMOCTHU
OT KJlacca yCTaHaBIMBAETCS HOpMaruBHas mupunHa C33.
Munumanbsnbsie npotsokeHHocTr C33 ans npeanpusituii 1 kitacca
cocrasistior 1000 M, 1T kmacca — 500 wm, III ximacca — 300 m, IV

knacca — 100 M, V ximacca — 50 M.

B armocdepHoM Bo3ayxe, Kak MPaBUIIO, HAXOIUTCS HECKOJIBKO

3arpsi3HUTENEN, KOTOphIe MOTYT 00J1a/1aTh OJTHOHANPABICHHBIM

nerictBueM. Hanpumep, py HAIMYKMK B BO3AYXE COSAMHEHUH a30Ta U
YIJIEBOIOPOJIOB, IOl BO3/IEHCTBUEM COJIHEYHOTO CBETa MOTYT oOpa-
30BBIBATHCS (hOMOOKCUOAHMBI, TOKCUUHOCTh KOTOPBIX B HECKOJBKO

Pas3 BHILIC, YCM Y UCXOAHBIX KOMIIOHCHTOB.

[Tpu 0MHOBPEMEHHOM MPUCYTCTBUH B aTMOC(EPHOM BO3yXe HECKOJIBKUX BPETHBIX BEIIECTB,
00JagaronMX OTHOHAIIPABICHHBIM JIEUCTBHEM (CymMMaIuei), ux 0e3pa3MepHas CyMMapHasi KOH-
IEHTPAIHsI JOJDKHA YIOBJICTBOPATH YCIOBUIO:

C, C,
— 4 +—2 <] 22)

THIK, K,

rne C;,C, — dhakTuuecKue KOHIICHTPAIMK BPEIHBIX BEIIECTB B BO3AYXE B OJHOM M TOH ke

3
TOYKE MECTHOCTH, MI/M";

1JIK;, I1/I[K, — MakcUMaJIbHO-pa30BbI€ MPEEIbHO JTONYCTUMbIE KOHIEHTpAIUU BPEIHBIX
BEIICCTB B BO3AYXE aTMOC(EpBI, MI/M .
DddexTom ogHOHATIPABIEHHOTO ACHCTBHSI 00IaIal0T CIESIYIOIINE BEIIeCTRA!
* IMOKCHU/T CEPBI U TUOKCHU]T a30Ta;
*IMOKCHU]T CEPBI U CEPOBOJOPOJ U .
Hapsiny ¢ I[TJIK nist kak10ro HCTOYHHKA BEIOPOCOB B aTMOC(hepy YCTaHABIMBACTCS Hpeoeib-
HO donycmumblii évtopoc (II/[B) BpeqTHBIX BEUIECTB, UCXOJS U3 YCIOBHS, YTO BRIOPOCHI BPEIHBIX
BEIIECTB OT JAHHOTO MCTOYHWKA W COBOKYITHOCTH HMCTOYHWKOB HACEJICHHOTO IYHKTa, C y4ETOM
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pa3BUTHUSI TPOMBIIIJICHHBIX MPEANPUITUN, HE CO3AaAYyT KOHIUEHTpaluio, npesbimaroniyr 11K
AJId HACCIICHUS, paCTUTCIIBHOI'O U JKUBOTHOT'O MHUpaA.

[Tpu ycranosnenuu [1/IB s kakoro-nmu6o ncTouyHUKa 3arpsi3HEHUM HEOOXOIMMO YYHTHIBAThH
(OHOBYIO KOHIIEHTPAIMIO OT OCTAJIbHBIX HCTOYHUKOB 3arps3HEHHS, NCHCTBYIOIIUX B JaHHON
mectHocth. [1/IB u3mepsiercs B r/c.

PernamMeHTauma noctynneHuA 3arpAa3HAOLLNX BelecTB B atTmocdepy
[IpenenbHO OOMYyCTUMBIE BEIOPOCHI 3arpsI3HAIOIINX BEIIECTB MPOMBIIUICHHBIMU MPEATPUSATH-
saMu B atmocdepy peramentupytores 'OCT 17.2.3.02-78 u OH/I-86
(0OmIepOCCUIICKNY HOPMATUBHBIA JTOKYMEHT). YKa3aHHbIE NOKyMeHTHI omnpenensior [1/IB mms
Ka)/I0r0 KOHKPETHOTO MPEATPUSATHS U3 YCIOBHUS, YTO CyMMa CO3/1aBA€MbIX BCEMH MPEATIPUSTHUS-
MU TIPU3EMHBIX KOHIICHTPAIlU TAHHOTO BEIISCTBA WM MX KomMOuHaIuii He npepbimana [1JIK.
MaxkcuMmanbHOE 3HaYeHHE TIPU3EMHON KOHIIEHTPALNH, HATIPUMED, IS TOPSIYUX TOUCHHBIX
WCTOYHHKOB, PACCUUTBIBACTCS T10 CIEAYIOMIEH hopMyrie:

A-M-F-m-n
Hz-(Pi @, _%))lf:!

Cm —

(2.3)

rne H — BeicoTa TpyOHI, M;

M — pacxon BIOpackiBaeMOro B arMocgepy BeliecTBa (MOIIHOCTb BEIOPOCOB), T/C;

T. u T, — TeMrieparypbl BHIOpachIBaeMbIX ra30B U aTMOC(HEPHOT0 BO3/1yXa COOTBETCTBEHHO;

V; — monHbIi 00beM BEIOpAChIBAEMBIX T'a30B HA cpe3e TPyOsI, M/c;

A — ko3 PUIMEHT, YUUTHIBAIOINWNA pacCeUBAIOIIUE CBOMCTBA aTMOC(]ephl, KOTOphIE Ompeie-
JSIOTCS KTUMaTndeckor 30Hoi (a1t MockoBckoit oomactu A=140);

F — k03 GUIIHEHT, YIUTBHIBAIOIINI CKOPOCTh OCEJaHuUs BPEIHBIX BEIIECTB B aTMocdepe; m,

n — K03(pPULIMEHTHI, YUUTHIBAIOIINE YCIOBUS BBIXOJA Fa30BO3AYIIIHOM CpPeIbl U3 YCThs
HMCTOYHHWKA BBIOpOCA.

Ecnu BMecro 3Hauenus C,, noacraButh [1/IK KOHKpETHOro BELIECTBA, TO MOXHO MOJYyYUTh
npeaenbHOe 3HaYeHNEe MOIIHOCTH BHIOPOCOB M TaHHOTO BEIECTBA, T.€. MPEIEIbHO JTOMYCTUMBIH
BEIOpOC.

Takum oOpa3om, periaMeHTanusl BEHIOPOCOB B aTMOC(epy OCYIIECTBISIETCS MyTeM yCTaHOB-
nenus [1/IB BpeqHbIX BelECTB.

3awumTta atMmocepHOro Bosgyxa ot 3arpsisHeHum

B Hacrosmee BpeMsi pa3pabOTaHbl M IIMPOKO NMPUMEHSIIOTCS PA3IHMYHBIC METOABI 3aIUTHI
arMoc(epHOTro BO3/yXa OT 3arps3HEeHUi. BeIOOp TOro mim MHOro MeToAa 3aBUCHUT OT psija (ak-
TOPOB, B TOM YHMCIIE OT: THIIA UCTOYHUKA 3arpsiI3HEHUS] aTMOC(EPHOTO BO3/LyXa; arperaTHoro co-
CTOSIHMSI BpPEIHBIX BELIECTB B BEIOpOCAX; pa3MepoB YacTUIl B BHIOpOCAx M Jp.

Bpennbie BemecTBa MOTYT HaXOAWTCS B BO3IyXe Kak B IapooOpa3HOM BHIE, TaK U B BUIE
a’po30JIel — TBEPABIX WM KHUJKUX YaCTHUII, B3BCIICHHBIX B BO3/IYXE.

TymaHbI — a3P0O30JIH C KHUJIKON AUCTIEPCHOMN (ha30id.
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[Tb116 — a3p030K ¢ TBEPIOM aUCTIepCcCHOH (a3oit.

Jist 3amuThl aTMOC(EPHOTO BO3/1yXa OT 3arps3HEHUI
IIPOMBIIUICHHBIMU IIBUISIMU U TYMaHaMHU IIPUMEHSIOTCS Pa3InyHbIC

NIBUICYJIABIMBAIOIINE U TYMAaHOYJIABJIMBAOIIUE YCTAHOBKH.
[To npuHIUIY NEWCTBUSA PA3INYAOT:

e  CyxXue IbUICYJIOBUTEIH,

e MOKpBIE ITBUICYIOBUTEINH,

o (UIBTPHI,

e DIEKTPODHUIBTPHI.

HpI/IMeHeHI/Ie TOIr0 WJIK UHOI'O TUIIA IBUICYIIABJIUBAIOIUX YCTAHOBOK 3aBUCUT OT

KOHIICHTpAIMK TTpuMecel B Bo3ayxe. OUrCcTKa BO3IyXa MOKET OBITh TPYOOid, CpeaHEi U TOHKOM.
[Ipu rpy0oil ourcTke U3 BO3MyXa YAAJSIOTCS YaCTHUIIBI MpUMeced pazmepom Oombire 50 MKM.
IIpu cpenHeil ounCTKE 3a€PKUBAIOTCS YACTUIIBI MBUIH pazMepoM 10 50 MKM, a IpU TOHKOU —
pasmepom uactuil Menee 10 mxMm. Tak, Hanpumep, cyxue MbUICYJIOBUTEIN MTPUMEHSIOT MIPU BbI-
COKHMX KOHIIGHTpAIUIX MpUMeceil B Bo3lyXe, a GUIBTPhI — IPU TOHKOM OYHCTKE BO3/AyXa.
Jnst otieHKH 3((EKTUBHOCTH OYHUCTKHU T'a30B OT NMPUMeEcel MPUMEHSIOT pa3INuHbIe MoKa3are-
71, B TOM YHCIIE:
*  00myto 3 (HEKTUBHOCTD OUUCTKH;
*  (¢pakioHHy0 3QPEKTUBHOCTH OUNCTKH;
* k03¢ dunmeHT Mpockoka;
*  TUIPABIUYECKOE COMPOTUBIICHHE MbUICYIOBUTENCH;
*  YIENbHYIO MbUIEEMKOCTb MbUICYTOBUTENCH UIH (PUIIBTPOB;
*  NPOU3BOAUTENBHOCTb IO OUUIIIAEMOMY Iasy;
*  BHEPrOEMKOCTb.
Oowan r¢hghexmusnocms ouucmku ONpeeisieTcs, Kak:

_ Cax _Cm
7 —C (2.4)

1€ Cgy, Cgpx — COOTBETCTBEHHO, MACCOBBIE KOHIIEHTPAIIUU TPUMECEN B Ta3e 0 U MOCie

IBUICYTIOBUTENS WK (UIIBTPA.

ILJIH CUCTCMBI IMOCJIICAOBATCIIBHO COCAMHCHHBIX IMBUICYJIABJINBAIOIINX yCTpOfICTB 501041
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GUIBTPOB 00wan Ihghexkmuenocmep ONPeNEIIETCS, KaK:

n=1-Q0-n)-Q-5)-...(A-1,) (2.5)

ﬂl-ﬂﬂ-ﬂ- o
rae - 00m1ast 3¢ pEKTUBHOCTH OUUCTKH MIEPBOTO, BTOPOTO U 71-0T0 YCTPOHCTBA

win QUIIbTpA.

Dpakyuonnan Ihhexkmuenocms ouucmKu ONpPENCIICTCS, KaK:

= Lon ~Com 2.6
c (2.6)

axi

7

1€ Cgyi, Copxi - COOTBETCTBEHHO, MAaCCOBBIC KOHIIEHTPAIUH i-0M (PpaKIIuu IpUMECH 10 U

MOCJIC NBIJICYJIOBUTCIIA.

Koyghgpuuyuenm npockoka K gactui uepes mbIICYIOBUTEh MOXKHO OTPEEIATH TTO opMyIie:

K="= 2.7)

O6m1ast 5p(peKTUBHOCTh OUHUCTKHU CBsA3aHA € KO3(PPHUIMEHTOM MPOCKOKA YACTHUI] CIETYIOLUIIM

COOTHOIICHUECM:

K=1-n 2.8)

T'uopasnuueckoe conpomugnenue noineynosumeneii P onpenensercs Kak pa3HOCTh JaBiie-

HUI BO3IYLIHOTO MTOTOKAa Ha BXOJE U BBIXOJE YCTPOMCTB U OMpeAesieTcs MO0 SKCIIepUMEHTANb-

HO, 1100 pacCUUTHIBAETCS 1O opMyIie:

P= ‘E'I_Pm = pr (2.9)

1€ Pgy, P,y — COOTBETCTBEHHO JIaBJICHUS BO3IYLIHOIO IMOTOKA HA BXOJIE€ U BBIXOJIE

YCTPOMCTBA;

P-“_ IJIOTHOCTb U CKOPOCTH BO3yXa B PACUCTHOM CCUYCHHU IMBbUICYJIAaBJIMBAIOIIICTO
YCTpOMCTBA.

Jlanee paccMOTpHUM MOAPOOHEE armapaTsl OYUCTKHU OT MBLTH.
Cyxue nbineynoBuTenmu

K mpocreiiiuM nplIeyIaBIMBaOIIMM YCTPONCTBAM OTHOCSTCSI HblL1€0CA0OYHbIe KaMepbl,

pa60Ta KOTOPBIX OCHOBaHAa Ha OCAXIACHHWU YaCTHIl 1O ,Z[GI>'ICTBI/IGM CHJIbI TSAKCCTHU W WMHCPLUH.
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I'paBUTAIIMOHHOE OCa)X/IE€HUE NEHCTBEHHO JMIIb Uil KPYHNHBIX YacTul] auamerpom Ooiee 50—

100 MKM, IprYeM CTENEHb OYUCTKHU cocTaBiigeT He Bbiie 40—-50%. Meron npurojeH JIMIb AJis

MIPEIBAPUTEILHOM, TPYOOH OYMCTKY Ta30B.

Haubonee pacnpocTpaHeHHbIMH YCTaHOBKAMM CYXOT'O IbLICYJIABIUBAHUS SBISIOTCS YUKIIO0-

Hbt (puc.2.3).

CHMWEHHBIR Ta3

Januinexswi

Puc. 2.3. Cyxoii nbljieyJI0BUTE]b THIIA HUKJIOH

Hanpumep, oHU HCTIONB3YIOTCS TSl 30J16I, 00pa3yroIIeicsl TPy C)KUTAaHUM TOTUIMBA B KOTIIAX
TEIUIOBBIX CTAHLMHI. B IIUKIIOHAX OCaXIEHHUE CYXOH 30JIbl TPOUCXOAMT BCIEACTBUE 3AKPYTKHU IO/
neiictBueM IeHTpoOexHoro sddexta. [Ipu BBoAe uepe3 TaHreHUUANbHBIM MaTpyOok 1 yacTUIIbI
OT)KUMAIOTCSl K BHYTPEHHEH CTEHKe Kopryca 3 U, Tepsisi CKOPOCTh, BRINMAJAIOT B HHIUBUyaTbHbIC
4 n obmme OyHKEpBI-HAKOMUTEH (B OaTapelHBIX IMKIIOHAX) B JaJiee M0 TPyOompoBoaaMm 5 OTBO-
JTCSL B CUCTEMbI TPAHCHIOPTUPOBKHU 30J1bl. OUUIIIEHHBIN ra3 Mo Tpyoam 2 BBIBOAUTCS B Ta30XO0/IbI
uiu cOopHbie KaMephl. LleHTpoOexHbIil 3P deKT criibHee MposBIseTCs Y KpynmHbIX yacTuil. C yBe-

JUYEHUEM pa3Mepa 4acTHIl U YMEHbIIEHHEM JuaMeTpa IUKIOHA 3(PPEKTUBHOCTh OYUCTKU BO3-

pacraer.
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Cpe;u/l arraparoB, NPpCAHA3HAYCHHBIX IJId NbUICYJIaBJIMBAHUA, CIICAYCT BIACIIUTL annapamnbl
uenmpooexcrnozo oeiicmeus. K 370l Kareropuu OTHOCATCS MBLIEYJOBUTENN POTALIMOHHOIO JEH-

CTBUA.

KoMnoHOBKa NpocCTeNILIEro NbIICYI0BUTENS POMAUUOHHO20 muna NpeICcTaBlIeHa Ha puc.2.4

CueHMBsA
ra3

Puc. 2.4. Cyxoii nbljieyJI0BUTEJb POTAIIMOHHOIO THIIA

ITpu BpaleHnH BeHTUIIATOpA Kosleca | 4acTHUILbI MBUIK 33 CYET HEHTPOOESKHBIX CHII OTOpaChI-
BAIOTCS K CTEHKE CIMpasIeo0pa3HOro KoXkyxa 2 M ABMXKYTCS IO HEW B HAIIPABICHHUU BBIXJIOITHOTO
otBepcrus 3. ['a3, oborameHHbIH MBUIBIO, Yepe3 CHEeHalbHOE MBUICTPUEMHOE OTBEPCTHE 3 OTBO-
JUTCS B TIBIJICBOM OyHKEp, a OYMIICHHBIN Ta3 MOCTYHAeT B BRIXJIONHYIO TpyOy 4. JlocTaro4Ho BbI-
cokasi 3()(eKTUBHOCTh OYMCTKM BO3AyXa TAaKMMHU allaparaMy JOCTUTAeTCs NPHU YIaBIMBAHUU

CPaBHMUTEIBHO KPYMHBIX YacTHLl UK (cBbile 20—40 MKM).

B papge ciayuaeB 1enecooOpa3HO HUCIONB30BATh HCAI03UIIHbIE NbL1eOmOeaumenu, mno3BoIs-
IOIUE MPOU3BOAUTH Pa3/ieJIeHHE T'a30BOr0 MOTOKA HA OYMILEHHBIM M 0OOrallleHHBIA MbUIbIO ra3

(puc.2.5)

O GoralPHHE I
OBLILK raz, 4},

1

CyyHI PHHE T | \
raz, | \
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Puc. 2.5. /Kaaio3uiHbIi NBLJICOTACINTEID

C noMoIIbIO PENIETKH Ta30BbIi MOTOK pacxonoM Q paszensercs Ha JBa MOTOKA PacXoioM

Q1 1 Q,. O6b1uH0 Q; = (0,8...0,09)-Q, a Q2= (0,1...0,2)-Q.

OtneneHue 4acTUIl MbUTM MPOUCXOTUT MOJ JECUCTBUEM HHEPUHUOHHBIX CHJI, BO3HUKAIOIIHNX
IIPH TTOBOPOTE Ta30BOTO MOTOKA HA BXOJIE B KATIO3UIHYIO PEIIETKY, a TakkKe 3a c4eT dddexra oT-
paXEHUS YaCTHUI[ OT MOBEPXHOCTH PEUIETKU MPHU coyAapeHuu ¢ Heil. OOorameHHbIi ThLUTBI0 Ta30-
BbIIl MIOTOK MOCJIE XKATIO3UIHHON PElIeTKN HANpPAaBIAECTCS K LUKIIOHY, I7I€ OYMIIACTCS OT YAaCTHI] U

BHOBb BBOJIUTCS B TPYOOIIPOBOJ 32 KATIO3UIHOMN PEIIETKOM.

Kamro3uitHple MBIICOTACTUTENN OTIMYAIOTCS TPOCTOTON KOHCTPYKIIMH M XOPOIIO KOMITOHY-
I0TCsI B Ta30xofax, ooecneunBas 3ppekTuBHOCTh ouncTkH 0,8 u Goyiee mJist yacTuil pazmepom 6o-
nee 20 mMxm. JXKamro3uiiHbIe BUICOTACIUTENN XOPOIIO 3aPEKOMEHIOBAIN ce0sl B CHCTEMaX OYHUCT-

KH JIBIMOBBIX TPYO OT KPYIMHOAMCIIEPCHOH TblK mpH Temmeparype 450—600C.

Mokpble nbineynoBuTenu

JlocTaToYHO MIUPOKOE TPUMEHEHHUE ISl OUUCTKU Ta30B U BO3JyXa OT MEJIKOIUCIIEPCHOH MbI-
mu ¢ nuamerpoM dactuil d 6omee (0,3...1,0) MKM, a TakKe AJIsE OUUCTKU OT TBLTH B3PHIBOOIIACHBIX
¥ UMEIOIINX BBICOKYIO TEMIIEpaTypy Ta30B HAIIUIA MOKPBIE THLICYIOBUTEIH.

[TpuHIMI OEHCTBUS MOKPBIX MBUICYIOBUTENCH 3aKITFOUACTCS B OCAKICHUH YACTHI] MBUTH Ha
MOBEPXHOCTD Karledb UM MJIEHKU KUJKOCTH 3a CYET CUJI HHEPIUU U OPOYHOBCKOTO ABM)KEHUSI.
Cunpl UHEPIUMH 3aBUCAT OT Macchl Karellb U YacTHUIl MbUIK, a TaKXKe OT CKOPOCTH MX JBUKCHHUS.
YacTuilel IblIM MaJIoro pa3mepa (MeHee 1 MKM) He 00J1aal0T TOCTaTOYHOW KMHETHYECKOU DHEP-
rueil u npu cOMMKEHNH ¢ KalIIMU OOBIYHO OTHOAIOT MX U HE YIaBJIUBAIOTCS KUIKOCTHIO.
BpoyHOBCKOE BIKEHUE OOBIYHO XapaKTEePHO IS YaCTUIl MAJIOTO pa3Mepa.

C y4eToM KOHCTPYKTUBHBIX 0COOEHHOCTEH MOKpPBIC MBLICYIOBUTENN PA3ACIAIOT Ha:

*ckpy06eps! Bentypu;

*(hOpCYHOUHBIE U IICHTPOOESKHBIE CKpYyOOEPHI;
*anmaparsbl y1apHO-MHEPLHUOHHOTO THIIA;
*0ap00TaXXHO-TICHHBIE amIaparsl ¥ JIp.

Cpenu anmapaToB MOKPOH OYHMCTKH C OCaKJEHUEM YaCTHIl MbUIM Ha MOBEPXHOCTH Kareib
HauOoJIbIIIee pacpoCcTpaHeHre MOyYrJIi CKpyooepsl Bentypu (puc.2.6)
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Mudrocme
fas
— -
!
z
J  faz

Mudrocme

Puc. 2.6. Ckpy00ep Bentypu

OcHoBHas 4acTh CKkpyOOepa — comio Bentypu 2, B KOTOpoe MOIBOJUTCS 3albUICHHBIN MOTOK ra-
3a, a 4epe3 HeHTPoOekHbIe (HOPCYHKH | — KUAKOCTHh Ha opoiieHue. B koHy30pHOI YacT corura
MIPOMCXOUT PA3TOH ra3a oT BXoaHOU ckopoctu V=15-20 m/c no ckopoctu 30-200 m/c u 6osee B
y3KoM ceueHuu corua. [Ipoiiecc ocaxkaeHus YacTUll MbUTH Ha KaIuld JKUJIKOCTH OOYCJIOBJIEH Mac-
COM JKHUJKOCTH, Pa3BUTOM IOBEPXHOCTBIO KAlleJlb U BBICOKOM OTHOCHUTEIIBHON CKOPOCTBIO YaCTHIL
AKHUJKOCTH U TBUIH B KOH(Y30pHOH YacTu coria. DHHEeKTUBHOCTh OYMCTKH B 3HAYUTEIHHOU CTe-
MIEHH 3aBUCUT OT PAaBHOMEPHOCTH PACHpPEACTCHHS KUIKOCTH IO CEUEHHUIO KOH(]Y30pHOH yacTu
coma. B muddy3zopHoit uactu corta 3 ckopocTh OTOKa majgaet a0 15-20 m/c.

Ckpy00epbl Bentypu obecrieunBaloT BBICOKYIO 3()()EKTUBHOCTH OYMCTKU a’3po30Jieil co
CpPEIHUM pa3MePOM YacTHIl 1...2 MKM IIpU Ha4aJIbHOM KOHIIEHTpauuu npumeceit 1o 100 /M.
[Ipu ananu3e KOHCTPYKIIUHU M MPHHLIUAIIOB JICHCTBUS MOKPBIX MBIICYIOBUTENICH MOXKHO BBIJE-
JIUTH CIEAYIOUINE WX JOCTOUHCTBA!
*TIPOCTOTa KOHCTPYKIIMU U CPABHUTEILHO HEBBICOKAS CTOUMOCTB;
*0osnee BbIcOKas 3(h()EeKTUBHOCTD 110 CPABHEHUIO C CYXMMH MEXaHHUECKUMHU IbUICYIOBUTEIIS-
MU UHEPLHUOHHOIO THIIA;
*MEHbIIIHE TadapyUThl IO CPABHEHUIO C TKAHEBBIMH (PHIIBTPAMHU U AIIEKTPOPUIBTpaMu;
*BO3MOKHOCTb UCIIOJIb30BaHMS MTPU BBICOKOH TeMIeparype U MOBBIIICHHON BIaXHOCTH ra3os;
*paboTHI Ha B3PHIBOOIIACHBIX r'a3ax;
*yIIaBIMBaHUE BMECTE C B3BELICHHBIMU TBEPABIMU YAaCTHIIAMH IApOB U Ta3000pa3HbIX KOMIIO-
HEHTOB.
OnHako MOKPBIM TBUICYTOBUTEISIM CBOMCTBEH U Psil HEAOCTATKOB:
*3HAYUTEJIbHBIC 3aTPAThl YHEPTUHU MPU BBICOKHX CTETICHSIX OYMCTKH;
*TIOJIy4Y€HHUE YJIOBJICHHOTO MPOAYKTa B BHUJE ILIaMa, YTO YaCTO 3aTPYNHSET U YIOPOXKAET €ro
MOCIIEIYIOIEee UCIIOIb30BAHNUE;
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*HEOOXOJUMOCTh OpPTaHU3AIMK OOOPOTHOTO IMKJIA BOJOCHAOXKEHHUS (OTCTOMHUKH, IMEepeKadu-
BAIOII[Mi€ HACOCHI U T. I1.;

*00pa3zoBaHuEe OTJIOKEHUN B 000OPYIOBaHUH M Ta30IIPOBOAX;

*KOPPO3HOHHBII HM3HOC OOOpYIOBAaHUS W TA30MPOBONOB IPU OYMUCTKE Tra3oB, COACPIKAIIMX
arpeccuBHbIE KOMIIOHEHTHI.

PunbTpbI

[Ipouecc OYMCTKU ra30B OT TBEPIABIX WJIH KUJIKUX YaCTHUI] C TOMOIIIbIO TOPUCTHIX CPel] Ha3bl-
BacTCs q)HHBTpaI_II/IGI\/'I. q)I/I.HBTpI:I ACIIATCA Ha BOJIOKHUCTBIC, TKAHCBBIC, 3CPHUCTELIC.

BonokuucteiMu puimbTpaMu Ha3bIBalOT MOPUCTHIE TIEPETOPOJIKH, COCTABIIEHHBIE U3 Oecropsi-
JIOYHO PACIONIOKEHHBIX, OTHAKO OOJIee WM MEHEe PaBHOMEPHO PACIIpPEeNeNICHHBIX 10 00beMY BO-
JIOKOH, Ka)KJ0€ U3 KOTOPhIX MPUHHUMAET Y4acTHe B OCAKICHUHU adPO30JbHBIX YACTHIL. ITO (PHIIb-
TPbL O6’beMHOI‘O ,Z[GﬁCTBHH, TaK KaK paCCHUTAHbI Ha YJIIABJIMBAHUC W HAKAIIJIMBAHUC YaCTHUIL IIpC-
MMYIIIECTBEHHO 10 BCEH CBOEH TITyOUMHE.

XopImyc
§EBIpa
Iaz O~HINeHH LIH -
raz
o
et nEoT

Puc. 2.7. ®nabTp

Haubonee pacrnpocTpaHeHHBIM THIIOM TKAaHEBOTO (UIbTpa SIBISETCA PYKaBHBIA (GUIBTP.
['maBHBIM 311€MEHTOM Takoro (UIbTpa SBISETCS PyKaB, H3TOTOBICHHBIN U3 (PUIBTPOBAIBHOM TKa-
Hu. Kopriyc ¢unbTpa paszieneH Ha HECKOJIBKO FepMETU3UPOBAHHBIX Kamep, B KaXJI0H U3 KOTOPbIX
pa3MelIeHO 10 HECKOJIbKY pYyKaBoOB. ['a3, momsexkaniuii OYMCTKE, MOABOAUTCS B HMXKHIOK 4acTb
Ka)/I0M KaMepbl U MOCTYMAET BHYTPh pyKaBoB. OUIBTPYyACh uepe3 TKaHb, I'a3 MPOXOAUT B KamMepy,
OTKYZla 4epe3 OTKPBITHIM MPOIYCKHOW KJIANlaH IOCTYIAET B Ta30IPOBOJ YHUCTOrO rasza. YacTuusl
IBLTH, COIEpKAIMEcs B HEOUUIIIEHHOM ra3e, 0CEe/Ial0T Ha BHYTPEHHEH OBEPXHOCTH pyKaBa, B pe-
3yJbTaTE YEro CONPOTUBIIEHUE PyKaBa IIPOXOy ra3a MOCTEIIEHHO YBEIMUNBAETC.

Pa3znuyaroT cneayroniye TUIbI 3epHUCTHIX (QUIBTPOB:

*3¢pHHUCTHIC HACAJ0YHBIC (HACHITTHBIE) (DUIIBTPHI, B KOTOPBIX YIaBIMBAIOIINAE IEMEHTHI (Tpa-
HYJBI, KyCKH U T. JI.) HE CBSA3aHbI )KECTKO JPYT C IpyroM. B kauecTBe HacaJKy B HACBITHBIX
(GMIBTpax HCMONB3YIOT MECOK, TajbKy, LUIAK, JPOOJeHble TOpHBIC MOPOABI, APEBECHbBIC
OTMJIKH, KOKC, KPOILIKY PE3HHBI, IJTacTMacc U TpaduTa U Ipyrue MaTepuabl;

*)KECTKHE MOPUCThIE (PUIBTPBI, B KOTOPHIX 3€pHA IPOUHO CBSI3aHBI IPYT C APYTrOM B pe3ynbTaTe
CIIEKaHUS, PECCOBAHMS UM CKJICHBAHMS U 00pa3yloT MPOYHYIO HEMOJIBUKHYIO CHCTEMY.
K stum ¢unsTpam oTHOCATCS MOpUCTask KEpaMUKa, TOPUCTHIE METAIJIbl, TOPUCTHIE TJIACT-
Maccshl .
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Qunbvmpayua éHe KOHKYpeHUuu, K020a peub uoem 00 odecneyenuu UCKIOUUMenbHo 6blCOKOI
IPppexmuenocmu ynagaueanus 04eHb MENKUX YaCmuy eHoll yMepeHHbIX 3ampant.

TxaneBble (QUIBTPHI UCIOIB3YIOT TaM, i€ HEOOXOIUMO JOCTHYb BBICOKOH 3(deKkTuBHOCTH
U T7I€ YCIIOBHS MO3BOJISAIOT MCIONIb30BaTh (GuibTp 0e3 ero nospexaeHus. [Ipumenenne puiabsTpoB
OTPaHUYEHO TeMIIepaTypaMu, MPEBIIIAIIUMU 500-600'K, IIPY KOTOPBIX pa3pyllIaeTcs TKaHb, a
TaKXKe COCTaBOM Trasa.

Jlnst mepBUYHOM (UIIBTpAlMK MPU Temrieparypax, npesbimaromux 500-600°K, ncnoias3yor
rpaBuitHble QUIBTPBL. DTH (YUIBTPHI TPOMO3IIKH U TSKEIbI.

BonoxHucTbie GUIBTPHI 0OBIYHO HE OYMINAIOT. VX MCMONB3YIOT, KOTAa KOHLIEHTPAIUS
qacTHIl HU3Ka (MeHee 2 I/M°) B (HIBTP MOKET IPOCIYKHUTb TOCTATOYHO JOJITO, HE TPeOys
3aMEHBI.

[MpenmymiecTBa GpuabTpanuy — cpaBHUTEIbHAS HU3KAas CTOUMOCTh 000PYIOBaHUS (32 UCKITIO-
YEHHEM METAJUIOKepaMU4ecKnX (PUiIbTpoB) M BeICOKast 3(pdekTnBHOCTh TOHKOM ouncTku. Hemo-
CTaTKu (PHIIBTpAIlMU — BBICOKOE THIPABIMYECKOE COMPOTUBICHUE M OBICTpOe 3a0uBaHUE (HUITb-
TPYIOILET0 MaTepualia MbUIbIO.

AneKTpohUnbTPLI

DAeKTpoUIBTP — 3TO anmapar WM YCTAHOBKA, B KOTOPBIX HCHOJB3YIOTCS AJIEKTPUUYECKUE

CHJIBI AJI1 OTACJICHHA B3BCIICHHBIX YaCTHUIL OT I'a30B.

Puc. 2.8. dnexkrpodpuabrp

CymHOCTh TpolLecca MIEKTPHUUSCKO OYHCTKU ra30B COCTOUT B clienyromieM. ['a3, comepxa-
IIMH B3BEIICHHBIC YAaCTHIIBI, TPOXOANUT YEPEe3 CUCTEMY, COCTOSIIYIO U3 3a3€MJICHHBIX OCaIUTEIh-
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HBIX JJIEKTPOJOB M Pa3MEUICHHBIX Ha HEKOTOPOM PACCTOSIHUM (HA3BIBAEMOM MEXAIEKTPOAHBIM
IIPOMEKYTKOM ) KOPOHUPYIOLIUX 3JIEKTPOIOB, K KOTOPHIM IOABOAUTHCS BBIIIPSIMIIEHHBIN TOK BBICO-
KOTO HanpspkeHus (puc.2.8).

[Tpu nocTaroyHoO GONBIIOM HANPSKEHUHU, MPUIOKEHHOM K MEXIJIEKTPOAHOMY MPOMEKYTKY,
y TOBEPXHOCTH KOPOHHUPYIOIIETO AIEKTPOa MPOUCXOIUT MHTEHCUBHASI yIapHasi HOHU3AllUA rasa,
COTMPOBOXK/IAIOIASCS BOZHMKHOBEHHEM KOPOHHOTO pa3psaa (KOpOHBI), KOTOPBIM HAa BECh MEXK-
ANIEKTPOJHBIN MPOMEKYTOK HE PACHpPOCTPAHSIETCS U 3aTyXaeT [0 MEepe YMEHbIIEHUS HalpsKeH-
HOCTH 3JICKTPUYCCKOI'O IMOJISI B HAITPABJIICHHUHU OCAAUTCIIBHOI'O 3JICKTPOIA.

["a30BBIC MOHBI PA3TUYHON MOJIAPHOCTH, 00pa3yIOMIUECs B 30HE KOPOHBI, MO ACHCTBUEM CHII
SJICKTPUYCCKOI'O IMOJIA ABMXKXYTCA K PA3HOUMMCHHBIM JJICKTPOJaM, BCJIICACTBHC YCTrO B MCIKIJICK-
TPOAHOM TPOMEKYTKE BO3ZHUKAET NEKTPUUYECKUN TOK, Ha3bIBAEMBIM TOKOM KOPOHBI. YIIaBJiHBae-
MBI€ HaCTUIbI HU3-3a azncop6um/1 Ha WX NOBCPXHOCTH HOHOB an06peTa10T B MCIKOIJICKTPOAHOM
MPOMEXKYTKE SNIEKTPUUECKUH 3apsii U MOJI BIUSHUEM CHJI AJIEKTPUUYECKOTO TOJIS ABMXKYTCS K AJIEK-
TpoJaM, ocaxaaschb Ha HUX. OCHOBHOE KOJIMYECTBO YACTHI] OCAXKIAETCS HA Pa3BUTON MOBEPXHO-
CTH OCAQJUTEIbHBIX AIEKTPOAOB, MEHbIIAs UX YaCTh MOMNAJaeT Ha KOPOHUPYIOIIHE 31eKTpoabl. 1o
MCpPC HAKOIUUICHHA Ha JJICKTPOAaX OCAXKIACHHBIC YAaCTUIbl YAAJIAIOTCA BCTPAXUBAHUCM WJIU IIPO-
MBIBKOM 3JIEKTPOIOB.

upokoe npruMeHeHue MEKTPOGUIBTPOB AJIs YAaBIMBAHUS TBEPABIX M )KUJIKHUX YacTULl 00y-
CJIOBJICHO CJIEIYIOUIUMU UX MOKa3aTeIsIMU:

*YHUBEPCAIBHOCTh M BBICOKAs CTENEHb OYUCTKH (10 99 %) mpu CpaBHUTENHHO HU3KUX DHEP-
rosarparax, Mpu4eM YIaBIMBAIOTCS YaCTHUIIBI JIFOOBIX pa3MepoB, BKIIIOYAs U CyOMHKPOH-
HBIE;

*BO3MOXHO NMPUMEHEHHNE TPU BBICOKUX TEMIIEpaTypax, a TakKe B YCIOBUAX BO3ICHCTBUS pa3-
JIUYHBIX KOPPO3UOHHBIX CPEI;

*CHCTEMBI MBUICYTABIMBAHUS C PUMEHEHHEM AIIEKTPOPUIETPOB MOTYT OBITh MOJTHOCTBHIO aB-
TOMaTU3UPOBAHBIL;

*HU3KHUE HKCIUTyaTallMOHHBIC 3aTPATHI.

OneKkTpoGUIBTPHI TAKIKE UMEIOT U Psii HETOCTATKOB!

*KaIlTUTAJIBHBIC 3aTpaTbl HA COOPYKCHHUE BEICOKKU BBHY TOT'O, YTO 3TH aIlliapaTbl MECTAIJIIOCMKHU
Y 3aHUMAIOT OOJIBIIYIO TUTOMIAb;

*BBICOKAas YYBCTBUTCIBHOCTD IIpOIIECCa BHGKTqueCKOﬁ OUHUCTKHU K OTKIIOHCHUAM OT 3aJaHHO-
ro TCXHOJIOTMYCCKOro pCiKumMa, a TAKKC K HC3HAYUTCIIbHBIM MCXaHUYCCKUM I[eq)eKTaM
BHYTPEHHET0 000pY/I0BaHNS,

*HE IPUMEHSIOTCSI, €CJIM OYHIIAEMBIH ra3 MPEICTaBIICT COO0H B3PHIBOOIIACHYIO CMECh.

[TpenmymiecTBEHHOM 00JaCTHIO IPUMEHEHHS 3JEKTPO(PUIBTPOB SABISETCS OUUCTKA OOJIBIINX
00BEMOB ra3oB.

KoHTponbHble Bonpockl no Teme "3arpsisHeHne atmocdepbl”

Ha xakue oCHOBHBIE BU/IbI IETSATCS UCTOUHUKH 3arpsi3HeHus: arMochepsi?

Kakue uctouHuku 3arpsisHeHus aTMOC(epbl OTHOCSTCS K €CTECTBEHHBIM?

B kakom ciioe armocdepsl 3aepKkuBaeTCst 00bIAs YacTh YIbTPadrOIETOBBIX JTyden?

ITo kakoMy IOKa3arenio BeJAeTCs HOPMUPOBAHUE NTPUMEcel B aTMOC(pepHOM Bo3yxe?
Kaxkas ITJIK sBnsieTcs OCHOBHOM XapaKTEpUCTUKOW OMAaCHOCTHU BEIleCTBA?

C kakoil nenplo ycraHaBnuBaeTcs cpenHecyrounas [TJ1K?

C KakoH LeJIbI0 YCTAaHABJIMBAETCSl MakcuMaibHO-pa3oBas [1JIK?

Kakyro Benmmumuny ot IIJIK paboueit 3051 cocrapnser I1JIK mpombinuieHHON MiIomiaaku
(t.e. IIIK Ha TeppuTOpUHN IPEITTPUATHS)?

PN R D=
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9. Kakue BeIMYMHBI yCTAHABIMBAIOT MPU HOPMUPOBAHUU COJECP)KAHUS 3arps3HSIONINX Be-
HIECTB B aTMOC(EPHOM BO3ayXe?

10. Kakyto Benmmuuny ot I1/IK armocdepHOro Bo3ayxa MCHOIB3YIOT JJIi HOPMHUPOBAHUS CO-
JIep>KaHUS 3arps3HSAIONIMX BEIIECTB B BO3JlyXe KypOPTOB U MECT MAacCOBOTO OT/bIXa Hace-
neHus?

O6wue cBegeHnn o ruppoccepe

T'uopocghepa - BOJHAs 0005104Ka 3emuu,
pacronararomasicst Mexxay armochepoit u turocdepoii u
MPECTABIISIONIAst COO0H COBOKYITHOCTh OKEaHOB, MOPEH,
03ep, peK, NpyaoB, 00JI0T, MOA3EMHBIX BOJ, JIEAHUKOB U

BOJASHOTO mapa arMocdepbl. KpyroBopor  BOIbI

YBSI3BIBACT BOEIUHO BCE 4YacTU rujapocdepsl, oOpasys B

LIEJIOM 3aMKHYTYIO CUCTEMY.

Boma orHOocMTCA K HE3aMEHUMBIM  IIPUPOJHBIM
pecypcam. be3 BOIbI HEBO3MOXKHO CYLIECTBOBAHUE

3eMHBIX (OPM KHU3HHU.

PaznuuaroT 1Ba BUIa UCIIOJIB30BAHUS BOAHBIX PECYPCOB: 6000N0/1b3068aHUE 1

e6odonompeonenue.

Booononvzosanue — Bosia NCIONB3YyeTCS AJIs BHIMOIHEHUS OMPEIEIEHHBIX QYHKIMNA 0e3 u3-
BJICUECHHUSI U3 BOJIOEMOB (pEK, 03€p U Ip.).

Booonompeonenue — Bonia n3bIMaeTCsl U3 BOAHBIX OOBEKTOB, IPUUYEM YacTh €€ TepsieTcs Oe3-
BO3BPATHO (HUCTIAPSETCS U T.11.).

W3 o61mmero konuuecTsa BOALI Ha 3eMi€e TOILKO 35 MIIH. KM® HJIH OKOJIO 25% MPUXOAUTCS HA
JOJII0 TIPECHBIX BOJ, MPEACTABISIONIUX HAWOONbIIM MHTEepec ans denoBeuecTBa. (IIpecHoit
Ha3bIBAIOT BOAY, COJIEHOCTh KOTOPOil He mpeBbimaeT 1 % T.e. cogeprxkaniyto He 6onee 1 r coneil Ha
1 1. ConeHocTh OKeaHa cocTaBiseT B cpeHeM 35%).

Ha xaxmoro >xurtenst 3eMiu MPUXOAUTCS HEMHOTHM OoJiee 8 MITH. M MIPECHOU BOJIBI, HO TIO-
JABJISFOIIAs 9acTh 3TOTO OOrarcTBa HAXOAHWTCS B COCTOSIHMHM TPYIHOAOCTYITHOM JUISl YEIIOBEKA.
[Toutn 70% npecHBIX BOJ aKKyMYJIMPOBAHO B JIEAHUKOBBIX OKPOBAaX APKTUKH U AHTApKTHUJIBI U
B TOPHBIX JIEJIHMKAX APYTMX MarepukoB. B pycnax pek mpu cpelHeM ypOBHE BOIbI OJHOBPEMEH-
HO coaepkutcs auub okono 0,006% npecHeix Box 3emnn, B o3epax — 0,010%.

st BeipaboTku 1 kBT u anekrposneprun Heodxoaumo ot 200 no 400 i Boabl. TerutoBas
TOC, momHuocThi0 1 MiTH.T KBT TpeOyeT B TeueHuun roga oxono 1,5 KM BoabI B rox. ADC ToH ke
MOIIIHOCTH 3a0HpaeT 0 3 KM’ BOJIBI B TOLL.

IK0JOrHYecKH BasKHbIE CBOICTBA BOJALI.
Bona o6mamaer psamom crnienupuYecKrX CBOMCTB, HAKIAIABIBAOIIMX TITyOOKHWN OTIIEYaTOK Ha
CTpOGHI/Ie N ) KU3HCACATCIbHOCTh HACCIISOIIUX 3€MJIIO OpFaHI/IBMOB 148 paCTeHI/II\/'II
°B0;[a MOXKET HAXOAUTHCA B Tpex arperaTHHx COCTOAHUAX: XKHUIKO, TBepI[OM 148 Fa3006pa3HOM.
*Bona o6magaeT upe3BbIYaiiHO BRICOKOW PACTBOPSIONICH CTIOCOOHOCTHIO.
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*IIpu 3amep3aHuu 0OBEM BOJIBI YBETUUMUBACTCS, IPU TUIABJICHUH JIbJ]a — YMEHBIIAETCS.

*TIpu 4'C y Bozbl HAGIMIOMACTCS MAKCHMANBHAS TIOTHOCTH. 1109TOMY, 71671 06pa3yeTcst TOIBKO
Ha MOBEPXHOCTH BOJOEMOB, OXPaHssl MPUPOJHBIN CION BOABI OT 3aMep3aHus (BaXKHO JJIs
KHU3HEAESITEIbHOCTH BOJAHBIX OPTaHU3MOB).

*Bricokast CKpeITas TerwioTa riasieHus Jibaa (336 JIx/r) obecriednBaeT MOCTENICHHOE 3aMep-
3aHHE PEK, 03ep, MOpeH, a TakKe TasiHHE CHera, Jibja, Ojarogaps 3TOMY CE30HHBIE mepe-
XOJIbl Ha MJIAHETE MPOUCXOAAT TUIABHO.

*Bona obnamaer HauBBICHICH (Cpeny TBEPABIX U KHUAKUX TEJ) yIeIbHOU TEII0EMKOCTHIO (I10-
ATOMY BOJa SIBJISIETCS IMIABHBIM aKKyMYJISITOPOM COJIHEYHOW M TEPMHUYECKON SHEpPruu) u
BBICOKOH JIJIs1 )KUAKHMX TeJ TEeIUIONPOBOAHOCTHIO.

*Bricokast AMANEKTpUUECKasi MPOHUIIAEMOCTh BOJBI 00ECIeurBaeT WHTEHCUBHYIO AMCCOLIMA-
LU0 COJIEH, KHUCJIOT, IIEJI0YeH U OCHOBAHUN HA MOHBI, IIPUCYTCTBUE KOTOPBIX ITOBBIIIACT
pazHOO0Opa3nue OMOXMMUYCCKUX PEAKIIH.

*Bona ucnapsiercst mpu m000# Temmneparype.

*Bbicokoe MOBEPXHOCTHOE HATSDKEHHE MO3BOJISET OCYIIECTBISATHCA IpolieccaM Iepe/iBHKe-
HUS BOZABI U €€ PaCTBOPOB MO CTEOISIM PacTeHUM, aICOPOIIMOHHBIM IMpolieccaM B KOPHSIX,
crcTeMax MUILEBapeHUs], IbIXaHuUsI.

*JTonHast MpO3pavHOCTH BOABI JJIS1 BUAUMOM YaCTH COTHEYHOTO CIIEKTpa MMEET OTPOMHOE 3Ha-
YEeHUs I 00eCTIeUeHUS )KU3HEACATEIIbHOCTH OPraHu3MOB.

*HecxxumaeMoCTh BOJIbI 00ecrieynBaeT noaiepxanue (opMbl OpraHOB PACTEHHH U )KHUBOTHBIX.

*Bona yHuKanbHA M HE3aMEHMMa, KaK MCTOYHHMK ra3000pa3HOro KHUCIOPONa, BBIACISEMOTO B
nporiecce (OTOCHHTE3A.

MUcTouyHMKM 3arpsasHeHns rugpocdepbl

OcHOBHas MPUYMHA 3arPs3HEHUI BOIHBIX 00BEKTOB — cOpoC
B BOJOEMbBl HECOYHUIICHHBIX WIM HEIOCTAaTOYHO OUYUILEHHBIX
CTOYHBIX BOJ IHPOMBIIUICHHBIX IPEINPUATUN, KOMMYHaJIbHBIX
CTOYHBIX BOJl U CTOKOB CEJIbCKOTO XO34MCTBA.

Eme ogHMM HCTOYHUKOM 3arpsi3HEHUs MPUPOAHBIX BOJ 5B
JSI0TCS aTMoc(epHble BOJbI, HEcylue B ce0e BhIMBIBAEMBbIE U
BO3/1yXa 3arpsi3HAIONINE BEIIECTBAa MPOMBILIIIEHHOTO npouc-
XOXKJICHUSI.

3azpaznenue 600l — IPUBHECECHUE B BOJHYIO CPEY HOBBIX, HECBOMCTBEHHBIX €11 BEIIECTB —
3arpsi3HUTENEH, YXyIIIAoMKUX KayeCTBO BOJBI MIIM M3MEHEHHUE JAPYruX ee Mmokaszareseil (Hampu-
Mep, TEMIEPATYPHI).

Xumuueckoe 3azpasnenue — U3MEHEHHE €CTECTBEHHBIX XMMHUYECKHX CBOMCTB BOABI 32 CUET
YBEIUYEHUS CONEPKaHMs B HEH BPEIHBIX MpHUMecel, KaKk HEOPraHW4ecKoil (MUHEpalbHbIE COJIH,
KHCJIOTBI, IIEJIOYH, TTIMHUCTHIC YaCTHIII), TAK U OPraHUYECKOU pupoab! (HepTh U HEDTEPOTyK-
ThI, TECTUIUBI).

W cTouHnKN: TPOMBIIUIEHHOCTD, CEJIBCKOE X0341HCTBO, KOMMYHAJIbHOE X035 CTBO.

Du3zuueckoe 3azpazHeHue — N3MEHEHNE PU3NIECKUX TapaMeTPOB BOIHOW Cpe/bl (TEIIOBhIE,
MeXaHUYEeCKUe, paJOAKTUBHEIE).

Uctounnku: TOC, ADC, cTouHbIe OBITOBBIE U TPOMBIIUICHHBIE BOIBI, OTXOIBI.

buonozuueckoe 3azpaznenue — "3MEHEHNE CBOMCTB BOJHOM Cpeibl B pe3yJbTaTe yBEIUUCHHUS
KOJINYECTBA HECBOMCTBEHHBIX €W BHUJIOB MHKPOOPTaHM3MOB, PACTEHHH, KUBOTHBIX, IPUBHECEH-
HBIX M3BHE.

HcTtounuku: ObIT (KyXHH, TyaJleThl, OOJbHHIIBI) U IIPOMBIIUIEHHOCTb.
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3arpsA3HeHUs, MOCTYNAIOIIME B CTOUYHBIE BOABI, MOXKHO Pa3l€iuTh 10 (PU3MUECKOMY COCTOSI-
HUIO Ha!
*HEPAaCTBOPUMBIE KOJIJIOUHBIE,
*pacTBOPEHHBIE IPUMECH.
ITomuMmo 3TOTO, 3arpsi3HEHNUS AENATCA Ha!
*MHUHEpAJIbHBIE,
*OpPraHUYECKHUE,
*0aKTepHUabHbBIC,
*OMONIOTHYECKHE.
K munepanvnvim 3azpaznenuam OTHOCAT: YaCTULBI NIECKA, PyAbl, NIUIAKA, MUHEPAIbHBIX CO-
JIeH, pacTBOPBI KUCIIOT, IIEJIOUEH U Jp.
Opzanuueckue 3azpasHumenu TPEACTABISIIOT COOOH OCTaTKM PACTEHWM, pPacTUTEIBHOIO
Maciia, OCTaTKMU TKaHE! )KMBOTHBIX U T.II.
Bbaxkmepuanwvnvie u 6uonozuyeckue 3azpaznenus 0OObIYHO IPUCYTCTBYIOT B OBITOBBIX CTOKax
U CTOYHBIX BOJAAX HEKOTOPBIX MPEANpHUATUH (HArpuMmep, MUKPOOUOIOTHYECKOW MPOMBIIUICHHO-

B nmpombInuieHHOM NMPOW3BOACTBE BOJA UCHONB3YETCS U pa3-
-+ HBIX LleJIel: KaK TEeMJIOHOCHUTEINb, OIIOTUTEb, PACTBOPUTEID U
KaK CpEICTBO TPAaHCIOPTUPOBKU. [Ipu 3TOM creneHs 3arpszHe-
-~ HMA BOJABI CYIIECTBEHHO 3aBHCHT OT CHOCO0a HCIOIB30BAHMA.
- Hampumep, Boza, ucnonb3yemasi, Kak TCILIOHOCUTEIIb, 3arps3Hs-
& eTcs Masio. B ciydae Mcmosib30BaHUs BOJABI B KaueCTBE padoueit
Cpenbl, HanpuMep, Ha XUMUYECKHX,
o ; LEJUTI0JI03HO-0YMaKHBIX MPEANPUSITUAX, CTOUHBIE BOABI
coZiepaT MEXaHUUYECKHUE IPUMECH U PACTBOPEHHbIE
XAMHUYECKHUE BEIIECTBA.
B cTouHBIX BOJax MalIMHOCTPOUTENBHBIX HMPEANPHUITHN XapaKTEPHBIMH SIBIISIOTCS CIIEAYIO-
1IM€ BUABI IPUMECEN:
*MEXaHWYECKHE MPUMECH OPraHHYECKOro U MHHEPAIBLHOTO MPOUCXOXKACHUS, B TOM YHUCIE,
THJIPOKCHJIbI METAJIJIOB,
*CTOMKHE U JIETy4le HEPTEPOAYKTHI,
*3MYJIbCUH, CTAOMIU3NPOBAHHbIE PA3IMYHOTO poAa J0OABKaMH,
*pacTBOPEHHBIC TOKCUYHBIE COCIMHEHHUSI OPTraHUYECKOTO M HEOPraHMUECKOTO MPOUCXOXKICHHUS
(MoHBI MeTaJUIOB, (DEHOIIBI, IMAHUABI, CYTb(ATHI, CYTb(UIBI).
ITpu npoxoxaeHnr aBTOMOOMIIBHOTO TPAHCIIOPTa 3arpsi3HEHUS BOJ IMPOUCXOJUT OOBIYHO MPHU
CTOKE TaJIbIX MJIM JIOXAEBBIX BOJ C TEPPUTOPUHU TPAHCIIOPTHBIX MPEINPUATHH, CKIal0B roproye-
CMa304HBIX MATEpUaOB, ABTO3AlPAaBOYHBIX CTAHLUH, a TAKXKe IPU CTOKE BOJ C aBTOMOOMIIBHBIX
nopor. OCHOBHBIMH 3arpsi3HUTEISIMA ATUX CTOYHBIX BOJ SIBJISIFOTCS: TBEpAbIC B3BELICHHBIC BEIIe-
cTBa, He(PTENPOAYKTHI, pa3audHbIC CONM. BiausHue HepTH, kKepocuHa, OCH3WHA, Ma3yTa, CMa304-
HBIX Maces Ha BOJOEMbI IPOSBISCTCS B YXYALICHUH (PU3MUECKUX CBOMCTB BOMIBI (3AMyTHEHUE, U3-
MEHEHHUE 1[BeTa, BKyca, 3alaxa), paCTBOPEHUH B BOJI€ TOKCHYECKHX BELIECTB, 0Opa30BaHUHU I1O-
BEPXHOCTHOMW IJICHKH, MOHMXKAIOWIEH cozepkaHue B HEeH KHUCIOpOna, a TakkKe ocaaka HepTH Ha
JTHE BOJOEMA.
3arps3HEHHE PeK, 03ep, MOpel W OKEaHOB MPUHUMAET TAaKUE pa3Mephl, YTO MPEBBIIIACT UX
CIIOCOOHOCTH K CAMOOUYHILIEHUIO.
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HopmupoBaHue npumecen B BogHOM cpefe
CreneHp MpeebHO JOITyCTUMOTO 3arpsAi3HEHUS BOABI B BOMHOM OOBEKTE, 3aBUCHILAS OT €ro
¢u3nuecknx 0coOEHHOCTEH U CIIOCOOHOCTH K HEUTpalu3aluy puMeceil Ha3bIBaeTCs

npeoenvrno oonycmumoiu nazpysxou (II/1H).

CIOMEHCKINIA

@UTIAT

11

M3

JlomycTrMas Harpy3ka Ha BOJOEM OIpPENENseTcs, KaK pa3HOCTbh MEXAY YCTAaHOBJIEHHON HOP-
MaTUBHOHN Harpy3koit C,, T.e. BO3SMOXXHOCTBIO cOpoca, U YK€ CYIIEeCTBYIOMIEH, T.€. (haKTUIECKOU

Harpy3kou Cp:

Com=C, —C,

3.1)

B 3aBucumoctu ot KaTeropruu BOAOIIOJIB30BaHUSA IMPEABABIIAIOTCA COOTBETCTBYIOIIUC Tpe60-

BaHUA K KQUCCTBY BOJBI.
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KoHTposb cOCTOSIHUS BOTHBIX OOBEKTOB OCYILIECTBISETCS MO CICAYIOIIUM MTOKA3aTeNIsIM
o  (usnyeckum,

e  XHMHYECKHUM, |

« 0aKTEPHOIOTUUYECKUM,

e THAPOOHMOIOTHYECKHM.

['mapoxumudeckas cucTeMa KOHTPOJIS U HaOMIOIEHUH CO3aeTCs C y4ETOM COpOCOB
CTOYHBIX BOJl, @ TaK’K€ BUOB BOIOMOJIb30BaHUSA. COCTaB U 00bEM THAPOXUMHUUYECKUX HaOIIO/Ie-
HUH ONpeNeNsiFoTcs TpeOOBaHUSIMU, TPEAbIBIIEMbIMA OpraHaMH TOCYIApCTBEHHOTO YIIPABICHUS
Y HaJ130pa U OCHOBHBIMH BOJIOTIOJIb30BATEIISIMH.

[Tpu 5TOM OOBIYHO YCTAHABIMBAIOTCS CIEAYIONINE TTOKA3aTeIN Ka9eCTBA BOMBI:

*MUHEpaIN3aLINs;

*COJIepKaHKUE KUCIIOPO/Ia;

sOouonoruueckoe norpedienue kuciaopona (bIIK) — konmudecTBo Kucaopoaa, HEOOXOIUMOE ISt
OKHWCJICHUsI OaKTePUSIMHU U TTPOCTEHIIIMMH BCEH OpraHUKH B 1 J1 3arpsI3HEHHON BOIBI;

sXuMH4eCcKoe nmorpedaenue kuciaopoaa (XI1K);

*COZIepKaHNE OCHOBHBIX MOHOB, OMOTEHHBIX BEIIECTB, HE(PTEIPOAYKTOB, )EHOIOB, MECTHUIIH-
JIOB, TSIKEJIBIX METAJIOB.

OnpenensiroTcs Takxke PU3NIECKUE MapaMmeTphl:

*I[BETHOCTb,

*TEMIIEpATYypA.
KoHTponb 3arpsi3HeHUs BOAHBIX OOBEKTOB MO (U3MYECKUM M XMMHUYECKHM IOKa3aTelsM, a
TaKke OAKTEPUOJOTUYECKAs OIEHKA TTOBEPXHOCTHBIX BOJI B MMPUPOAHBIX CPelax OKa3bIBAIOTCS He-
nocTarogyHbIMUA. OCHOBHBIM HOPMATUBHBIM TPEOOBAHHEM K Ka4€CTBY BOJBI SBISICTCS COONIOACHHE
YCTAHOBJICHHBIX MPEIETBHO JOMYCTUMBIX KOHIIEHTPAIIH.
Ilpedenvno oonycmumasn xonyenmpayusa (II/IK) BpenHoro BeiiecTBa B BOAE BOJAOEMOB —
3TO MAaKCUMaJIbHasl KOHIICHTpAIMs, KOTOpasi HE OKa3bIBACT BIMUSIHUS HA COCTOSHHE 3I0POBbS Hace-
JICHUS U MOCJIEYIOINX MOKOJICHUN TIPU €€ BO3JCHCTBUU HAa OPraHu3M YeJIOBEKa B TEUEHUM BCEH
JKU3HU U HE YXY/IIIaeT TMTUEHUYECKHUE YCIOBUS BOIOIONIb30BaHus HaceneHus. CocTaB ¥ CBOMCTBa
BOJIBI B BOJHBIX 0OBEKTaX JIOJDKHBI COOTBETCTBOBATh HOPMATUBAM B CTBOPE PEKH WJIU B paauyce 1
KM OT ITYHKTa BOJIONIOJIb30BAHMUS /111 HETIPOTOUHBIX BOJOEMOB.
IIJIK nng pa3nmdyHbIX KaTeropui BOJOIMOJIB30BAHUS pa3ianyHbl. MIcXond u3 TOro, 4To OTAEb-
HBIC BEIIECTBAa OKA3BIBAIOT HEOIArOMPHUATHOE BO3/ICHCTBHE HA OPTaHU3M MIPH TOMAJaHUN BHYTPb,
a JIpyrue npeAcTaBIAIOT OMACHOCTh J1a)Ke MPH KOHTAKTHOM BO3JIEUCTBUM, JJISI TPAKTUKUA TPUHATHI
paznuusble orpanndenus. [loaromy II/[K pa3HbIX BELIECTB pa3InyarOTCs
aumumupyrouwium nokazamenem epeonocmu (J/II1B).
IIpu 5TOM BBIAECIIAOT:
sopranonientundeckuii JIIIB, u3MeHsommii opraHoIenTUYECKUE CBOMCTBA BOABI (IIBET, 3amax,
BKYC);

*o0mecanntapubpiii JI[B, Biustomuii Ha o0IIIeCaHUTApPHOE COCTOSTHUE BOIOEMA, B YaCTHOCTH,
Ha CKOPOCTb MPOTEKAHUS MPOLECCOB CAMOOUHIIICHUS,

sTokcuKoornueckuit JI[IB, Biustomuii Ha OpraHu3M 4eloBeKa U OOUTAIOIINX B BOJE KHUBOT-
HBIX.

JlumuTupyronmi nokasareiib BpeAHOCTH HE UMEET KOJMYECTBEHHOW XapaKTEPUCTUKH, HO OT-
pakaeT MPHOPUTETHOCTh TPEOOBAHUI K KAY€CTBY BOBI.

B BomHBIX 00BEKTaX KYIBTYPHO-OBITOBOTO U XO3HCTBEHHO-ITUTHEBOTO HA3HAYCHHUS B OCHOBY
MPUOPUTETHOCTH HOPMHUPOBAHHUSI TTOJIOKEHBI CAHUTAPHO-TOKCUKOJIOTUYECKUN, OOIIECAaHUTAPHBIH,
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opranonenituueckuii JIINIB. B BogHbIX 00BbeKTax prIO0X035HCTBEHHOTO HA3HAYCHHSI — B OCHOBHOM
TOKCHKOJIOTMYECKUI U OTYACTH OPraHOJIENTUYECKUN.

[Ipy HanMYUKM HECKONBKUX BEIIECTB, OTHOCALIMXCS K OJHOW IpyNIe JUMUTHPYIOIIETO MMOKa-
3aresisi BpEAHOCTH, JIOJKHO BBITIOJIHATHCS YCIOBHE:

m

>

i ZAK
rae C; — cpenHsisi KOHIEHTPAIM i-T0 BEeIeCTBa B BOJI€ BOJHOTO 00bekTa; I1/[K;
— MPEeJeJIBHO JONyCTUMAsi KOHLIEHTPALUs TOTO )K€ BELIeCTBa; m — oOliee Ko-
JIMYECTBO BEeUIeCTB JaHHOM rpynnsl JIIIB, Haxoxsmuxcs B Boze

UCCIIElyeMOT0 BOJHOTO OOBEKTA.

=1 (3.2)

PernameHTauus NOCTyMNMneHuns 3arpA3HALWNX BewecTB B BOAHbIE

press Lenpio mpupoa00XpaHHBIX MEPOTIPUATHI SBISETCS OOeCTieueHUE
hﬁ' | TaKoro CONep KaHMs 3arps3HSIONIMX BEIIECTB B BOJIE, KOTOPOE HE
#_Lm"':c.-mli OKQ)KET BPEIHOTO BO3JCHCTBUS HU HAa KauyeCTBO OKPYKAOIIEH
= cpenbl, HU Ha 3710poBbe Jroaeil. [loaTomy 3amaya cBoaMTCA K
@ OTPaHUYCHHIO COICPIKAHMSI 3arPSA3HSIONINX BEIIECTB B cOpocax.
HopmarnBom Ha MOCTYIIJIEHHE 3arpsA3HSIONINX BEIIECTB B
Tpedenvio 0OnyCmumblili coOpoc
(anic).
IIJ]C (m3mepsieTcs B T/C) — Macca BEIIEeCTBAa B CTOYHBIX BOJAX, MAaKCUMAIIHO JOMYCTUMAs K
OTBEJICHUIO B €UMHUILY BPEMEHH, IIPH KOTOPOH B CTBOPE PEKHU B Mpejenax | KM mepes MyHKTOM
BOJIOTIOTH30BAHMSI OYJIET BBIOIHATHCS YCIOBHE:

C<HJK (3.3)

Jns kakaoro KOHKpEeTHOro npeanpuarus pacuer 3HadeHus [1JIC mpousBoauTcs Ha OCHOBE
ypaBHEHHUs 0allaHCa, YYUTHIBAIOIIETO (POHOBYIO KOHIIEHTPALNIO, TUIAPOIOTUYECKUE, THAPABIH-
YeCcKHe U TUIPOANHAMUYECKHNE OCOOEHHOCTH BOJHOTO O0BEKTA.

ITNC = q-Crye (3.4)

-

CMU =H'Cm (3.5)

. . 3
TJe ¢ — HauOOJBIINH CPEHEYACOBOM PACX0 CTOYHBIX BOJ, M /4;
CHﬂC — pa3pemeHHa51 Hpe):[eana;I KOHI_IGHTpaI_[I/IH BpeZ[HOI‘O BCIICCTBA B CTOYHABIX BOJaX,
3
r/™M’;

Cnﬂ[{ — HpeI[eJIBHO Z[OHyCTI/IMaH KOHI_IGHTpaI_[I/IH 3arp513H51101uer0 BC€IICCTBA B BOAC BOAOTOKA,
F/M3; 1 — KpaTHOCTh 00IIero pa30aBiIeHus] CTOYHBIX BOJI B BOJOCTOKE.

He3aBucumo oT HOpMaTUBHBIX TPpeOOBaHUN K Kau€CTBY BOJIbI B BOIHOM OOBEKTE, CYLIECTBY-
10T OrpaHHYEHHS Ha cOPOC CTOYHBIX BO.

3anpemaercs cOpachiBaTh B BOJHBIE OOBEKTHI CTOUHBIE BOJIbI, €CJIA OHU:



CMOMTEHCKNA
Hanpaenenue noocomosxu 08.03.01 « Cmpoumenscmeoy (" @uninAn
Ipodpunv «lIpombiunennoe, epajrcoanckoe u dHepeemuieckoe CmpoumeibCmeoy

= .
Memoouueckoe obecneuenue oucyunaunsvt 51.0.08 «konocusy» M3KMN_

*MOTYT OBITh YCTPAHEHBI MYTEM PAIIMOHATHHONW TEXHOJIOTHH, MAKCUMAIILHOTO UCTIOIb30BaHUS
B CHCT€Max 00OPOTHOTO M TTIOBTOPHOTO BOJOCHAOKEHUS;

scofiepKar IIEHHbIE OTXOJbl, KOTOPbIE MOTYT OBbITh YTHJIM3UPOBAHbI HA JAHHOM WJIH JPYTUX
IIPOU3BO/ICTBAX;

*COJEPKAT MPOU3BOJACTBEHHOE ChIPhE, PEAreHTHI, MOIYINPOIYKThI U KOHEUHBIE POAYKTHI IPO-
M3BOJICTBA B KOJIMYECTBAX, MPEBBIIIAIOIINX YCTAHOBICHHBIE HOPMATUBBI TEXHOJIOTHYE-
CKHX TOTEpb;

*COJIEpIKaT BpEAHbIE BEILIECTBA, /ISl KOTOPHIX HEe ycTaHoBIeHbI [1/IK;

*TIpU COOJIIOJICHUH CAaHUTAPHBIX TPEOOBAHMI M C YYETOM COCTaBAa MECTHBIX YCIOBHI MOTYT
OBITH MCTIOH30BAHBI JIJISl OPOIIIECHUS B CEIbCKOM XO3SICTBE.
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3awmTa BogHoro 6accenHa
B o6miem cityyae B CTOYHBIX BOJIaX MOTYT COACPIKATHCS CICAYIONNE BUJIbI MPUMECEH:
*MCXAHUUYCCKHUC HpI/IMeCI/I OpI‘aHI/I‘-IeCKOFO nu MPIHepaJIBHOFO HpOI/ICXO)KI[eHI/ISI;
*CTOMKHE U JIETY4Yre HEPTEIPOTYKTHI,
'BMYJ'IBCI/II/I, CTa6I/IJ'II/I3I/IpOBaHHI>Ie paBJ'II/I‘-IHBIMI/I [[06aBKaMI/I;
‘paCTBOpeHHLIe TOKCHUYHBIC COCOANHCHUA OpI‘aHI/I‘-IeCKOI‘O 158 HeOpFaHI/I‘-IeCKOI‘O HpOI/ICXO)KI[eHI/IH
(MOHBI METAJUIOB, EHOBI, ITUAHKUIBI, CYTb(UIBI U 1p.)

Co3nanue Ha npeanpusaTHsIX 3p(eKTuBHO
JIEMCTBYIOUINX OYMCTHBIX YCTAHOBOK

MpEeIHA3HAYCHO JIJIS:

o TPEAYNpPEeXACHUS 3arPSA3HEHUS
MPUPOTHBIX BOJ MTPOMBILLICHHBIMU

CTOKaMH;

«  COKpaIlleHHE MOTPeOIsIeMO BOMIBI, T.K.
BO3BpAT OUHUIIEHHOHN BOJBI B

HpOH3BOI[CTBCHHBIfI IUKII IIO3BOJIACT

OpTraHru30BaTh KPYroBOpoOT BOJbI Ha

IpEANPUATHA

MeToabl OUUCTKU:

1. HectpykrusHnbie. (Pa3pymenue
3arps3HSIOIINX BEIIECTB ITYyTEM WX OKUCIICHUS
WK BoccTaHoBJIeHUA. [IpogykThl pacnaga
VAQISIOTCS U3 BOJIBI B BUE OCAIKOB MU Ta30B,
WJIN OCTAIOTCS B HEH B BUJIE PAaCTBOPUMBIX

MUHEpaJIbHBIX COJICH. )

2. PereneparuBnsie. (M3Bneuenue u
YTHJIM3AIMS IEHHBIX BEIIECTB U3 BO/BI. Penko
BOJIY IIPH ATOM MOKHO cpa3y cOpachiBaTh B
BomoeMbl. OOBIYHO HEOOXOAMMA JOOYUCTKA

ACCTPYKTHBHBIMU MCTOAAMU )

OOBIYHO OYHMCTKA CTOYHBIX BOJ MPOXOIUT Yepe3 CISAYIOUINE CTaIuu:
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*MEXaHHUYECKadA O4YUCTKa (YI[aJIeHI/Ie B3BCHICHHBIX U KOJIJIOUJHBIX I-Ia.CTI/II_I);
it HH TB HHbBIX XHMHNY nx JJH HUM (PU3HKO-XUMUY UMH, XUMHUY nMH
*yaAaJICHHUEC PacTBOPC €CK Cco¢€ € 3UKO €CK , €CK ,
SJICKTPOXUMHUYCCKHUMU, OHMOIOTHYECKUMU MCTOAAMM HUJIN UX KOM6HHaHHeﬁ.

MeToAbl OMUCTKM OT MeXaHN4YeCKUX anMECEVI
OuncTKa CTOUHBIX BOJ OT MEXAHUYECKUX NPUMECEN B 3aBUCUMOCTH OT UX CBOICTB, KOHIICH-
TpaLUu U (PPaKIIMOHHOIO COCTaBa OCYIIECTBISAETCS METOIaMU:

*TIPOLIEKHUBAHNS,

*OTCTauBaHUS,

*OT/ICJICHUS] MEXaHUYECKUX YaCTHI] B ITOJIE ICHCTBUS IEHTPOOESIKHBIX CHJ,

*pUIBTpOBaHUS

1. Ilpouescusanue — nepBudHas cTaaus oOpabOTKH CTOKOB. Bbinensiores kpyr-

HBI€ YaCTHUIIBl, PA3MEPOM 10 25 MM, U OoJiee Jerkue BOJOKHHUCThIE 3arpsi3HEHUs, KOTO-
pble TpU JadbHEWIIeH OYMCTKE CTOKOB MOTYT IPEMSATCTBOBaTh HOPMAJIbHOU paboTe
o4HucTHOrO oOopynoBanus. [IpolexuBaHue OCyHIECTBISETCA MPOIMYCKAHUEM CTOYHBIX
BOJl YE€pE3 PEIIETKU U BOJOKHOYIOBUTEIH.

Pemietkn — MeTaJinuecKre CTEPKHHU C 3a30pOM MEKIY HUMH 5—25 MM U YCTAHABJIMBAIOT B
KOJIJIEKTOPAX CTOYHBIX BOJ BEPTUKAJIBHO MIIU IO YIJIOM 60-70 & rOpU30HTY. B mmpouecce 3kcrny-
aTaluy peIeTKU J0JIKHbBI HEIPEPBIBHO OYMILATHCA (MEXaHUYECKUM IIyTEM).

BonoxHoymoBuTen — KoHycooOpa3Hble TUCKH C nepdopanueil uin cnenuaibHble PUIBTPHI.

2. Omcmauganue — NPEAHA3HAYECHO AJIS BBIAEICHUS U3 CTOYHBIX BOJ HEPACTBO-
PUMBIX MJIM YaCTHYHO PACTBOPUMBIX (KOJIJIOWIHBIX) MEXaHHMUYECKUX 3arpsi3HEHUN Op-
TAaHUYECKOTO WJIM MUHEPAJIBHOTO MPOUCXOKAECHUS. DTOT IPOIIECC OCHOBAH HA 3aKOHO-
MEPHOCTAX OCAXACHUSI TBEPABIX YaCTHIL B JKUIKOCTSX.

OuucTka omcmaueanuem OCymecTBISIETCA B!

*TIECKOJIOBKAX (BEPTUKAJIBHBIX WM TOPU3OHTAJIBHBIX), KOTOpPBIE 3aJ€P/KUBAIOT YaCTHIBI 10
250 MKM.

*OTCTOMHMKAX (TOPU30HTAIbHBIX, BEPTUKAIbHBIX, PaJUalIbHbIX 1 KOMOMHUPOBAHHBIX), B KO-
TOPBIX BBIAEISAIOTCS OCAXKJAIOLINECS WM BCIUIBIBAIOIME MEXaHUUECKHUE 3arPS3HEHNUS.

1-1,5 gaca.
Iep eropogx a

BXDO J.r/ BRCION

ks  “EN
%

——

mrasancbopEex
Puc. 3.2. Cxema BepTHKAJBLHOH NECKOJIOBKH
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Ko nesoft
_ pogochopEax

3 arpmHenHan
E0Ja
[hnnnEHE$a
BOIA
Tpyboxpason gus
YAATEHRS NLITAMA

I Laaroctop amx
Puc. 3.3. Cxema BepTHKAJBHOIO OTCTOMHUKA

[Tpu 3amaHHOM pacxoje BOJBI TEOMETPHUECKH pa3Mephbl BHIOUPAIOTCS TaK, YTOOBI CKOPOCTh
JIBVDKEHUS BOJIBI B KOJIBIIEBOM 30HE HE TIPEBBIIIANIa CKOPOCTh OCAXKICHHS TBEPIBIX YaCTHII.

3. Omoenenue mexanuueckux npumeceil 6 none O0eicmeus UYeHmpoOeHCHbIX CUJ
OCYILECTBIISIETCS B OTKPBITHIX M HANOPHBIX THUIPOIMKIOHAX, MHOTOSPYCHBIX THAPOIUKIOHAX
WJIHU IEHTpUdyrax.
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Tpyba zus oTBOZA
!J_’/ﬂmlmnl BOEL
P
B marpyfox

Puc. 3.4. Cxema HaANlOPHOTO THAPOLMKIOHA
4. Qunvmposanue — NPEIHAZHAUCHO JUIsI OUUCTKH OT TOHKOJUCIIEPCHBIX MEXaHUYECKUX

3arpsi3HEHUN ¢ HEOOJBIIONW KOHIICHTPAIUCH.
B kauecTBe (puibTpyroIIero Mareprana MpUMEHSIOT KBapIEBbId MECOK, KepaM3HT, Tpadur,
MOJINMEpHBIE MaTepualbl, a TAK)KE CETKH, HETKaHble MaTepHalibl HA OCHOBE CUHTETHYECKHUX BO-
JIOKOH | T.J.
ITo ckopocTu OuMCTKH PUIBTPHI MOAPA3AEIAIOTCA Ha!
smemieHnble GuiabTpsl (0,2—0,5 M/4): GumbTpoBaHHE Yepe3 MICHKY (0CaI0K) 3arpsA3HSIONNX
BEIIIECTB, 00Pa3yIONIYIOCS Ha TIOBEPXHOCTH 3E€PHUCTOrO ciosl. Takue (GuiIbTphl AOT BbI-
COKYIO CTENEeHb OYMCTKH, HO TPOMO3/KH, UX IMPOU3BOAUTEIHHOCTh HEBBICOKA, K TOMY K€
OYMCTKA (QUIBTPYIOLIETO MaTepuaia B TaKuxX (GUIBTpax CI0XKHA;

*CKOpOCTHBIE QUIBTPHI (2—15 M/4): GuIbTpOBaHME MPOUCXOAUT Yepe3 TUICHKY B TOJIIIE CIIOA,
00pa3oBaHHYIO 32 CUET NMPWJIMNAHUA K 3epHaM (puibTpytomiero marepuaia. Takue ¢puib-
TPBI MOTYT OBITH OAHOCIOWHBIMH — CJIOW M3 OAHOTrO MaTepuaja U MHOTOCIOMHBIMU — HE-
CKOJIBKO CJIOEB M3 3€peH pa3Horo marepuania. [I[poMbIBKa 3epeH OUnIIeHHONH BOJOH.
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OuuncTKa CTOUYHbIX BOA OT MacriocoAepXxalwmx npumecen

B 3aBucumoctn oT KOHICHTpaluu M COCTaBa HpHMGCGfI
IIPOU3BOAUTCA:

OTCTauBaHUEM,;

00paboTKON B THAPOIMKIIOHAX;

dnoranuei;

¢uIBTpOBaHUEM.

1. Omcmaueanue.

Yactuipl Macen ¢ IUIOTHOCTBIO MEHbIIEH MIOTHOCTH BOABI BCIUIBIBAIOT HA MOBEPXHOCTH U
00pa3yroT MJICHKY, KOTOpas yIaIseTcs CeUaTbHbIMUA CKPEOKaMH.

2. Onomauus.

MeTon, OCHOBaHHBIM Ha Pa3IMYHON CMAauMBAEMOCTH YacTHIl (HeTh, KIeH u T.1.).

B pesepByap cHH3y nogaeTcst BO3AYyX, My3bIPbKH BO3AyXa 00OBOJIAKMBAIOT 3arpsi3HAIOIINE Be-
[IeCTBa M MOAHUMAIOT HX HaBepX. OOpa3oBaBIIasCs HABEPXY MEHA YAAISAETCA. DTOT METOI MOXKET
paboTarh MpHU BBICOKUX CKOPOCTSIX U JaBaTh BHICOKYIO CTEEHb OUHUCTKH.

®dnoranus B 3aBUCUMOCTH OT ClIoco0a 00pa3oBaHus My3bIPHKOB BO3yXa MOXKET OBITh:
*HarmopHasi;
*[THEBMATUYECKas;
*TICHHAS,
*XMUMHUYECKAS;
*OHOJIOrHYeCcKast;
*351eKTpodIoTanms.

OOpazoBaHUE arperatoB «4acTHIa — MYy3BIPKHU BO3JyXa» 3aBUCUT OT MHTEHCHUBHOCTHU HX

CTOJIKHOBEHHS JIPYT C JIPYTrOM, XUMHYECKOTO B3aUMOCHCTBUS HAXOMASIUXCS B BOJIE BEIIECTB, U3-
OBITOYHOTO JABJICHHS BO31yXa B CTOYHOU BOJIE.

2 3
cEATEIR B
CTOTHRIS
BEOOEI
/
1
A 4 A
i i i

Puc. 3.5. IlneBMaTn4eckas (uioTAMOHHAS YCTAHOBKA
1. — TpyOONpOBO AJIs MOAAYN CTOYHOM BOMBI;
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2. — TpyOONPOBO ISl IOJAYH CKATOTO BO3AyXa, KOTOPBIN Yepe3 HaCaJKH U3 T0-
pUCTOro Marcpuajia B BUAC MeJIBYauIImX IMY3bIPHKOB PABHOMCPHO pacpCaACIsACTCA 10
cedeHuro oraropa;
3. — kpsimka (roTaropa, MeXay Hel U 3epKajioM BOJABI HAKaIUTHBAETCS MEeHa, KO-
TOpasi OTCAChIBACTCs IICHTPOOSIKHBIM BEHTHIISTOPOM W HAIPABISIETCS B MEHOCOOPHHUK
5 1 yepe3 TpyOompoBon 6 HaIpaBiIseTCs Al 00padOTKH U U3BJICUCHUS HEPTEIPOIYK-
TOB.
Bona nmepemeriaercss B BEpTUKAIbHOM HalpaBIEHUH, OTHOAET MEPEropoaky 9 u ciampaercs B
NPUEMHHUK 7, lajiee OYMIICHHAs! BOAA MO TPYOOIpoBoMy 8 HIET Ha JIOOYHCTKY.

OuucTKa OT MeTannoB U UX Conewu
JIns O4MCTKH OT METAJIOB U X COJIEN MPUMEHSIOT:

e PpCarcHTHEIC;
e« HOHOOOMEHHEIE;
e  COpOITMOHHBIC;

e DIIEKTPOXUMHUYECKHE METOJIBI
(runepdunbTpanus, 3MEKTPOKOAT YIS ,
ANEKTPOIIU3, AICKTPOIUATH3);

o OMOXMMHYECKYIO OYHCTKY.

[IInpoKO pacIIpOCTPaHEHBI peazeHnHble MEMOObl OUNCTKU:
*OKHCIJICHUE WM BOCCTAHOBJIICHHE PACTBOPEHHBIX MPHUMECE ¢ 00pa3oBaHHEM HETOKCHYHBIX
MPOAYKTOB;
*TICPEBOJl PACTBOPUMBIX TIPUMECEH B HEPACTBOPUMBIE C MOCICAYIOIIUM pa3JielIeHueM TBEPIOH
1 KUJKOM (ha3bl M HEHTpalu3alus COAEPIKAIIUXCS B CTOKaX CBOOOTHBIX KUCIIOT U IIENO-
yeid. [Ipu 3ToM cTouHbIe BO/bI 00pabdaTsiBatoT XiopHoii nzsectsio, NaCl, KCIl u np.

JIaHHBI METONbl OYHUCTKH HCIOJB3YIOTCSI TOJNBKO JJIS BBICOKOTOKCHYHBIX MpUMeEced, Mo-
CKOJIbKY OHH JIOPOTHE U TPpeOyeT OOJBIIOro pacxoia pearcHTOB.

K xumuueckum (peazenmmnwvim) MmeTogaM OTHOCSTCS:

*KOAryJisilys — MPOLECC YKPYIMHEHMs YacTHUIl 3arpsA3HSAIOININX BEIIECTB U OOBEAMHEHUS HX B

arperarsl ( B KauecTBE KOAryJIsiHTOB BBICTYIIAIOT COJIU KeJe3a, allOMUHHUS, [JIMHA, 301a);

dutokymsius — qo0aBiIeHue IS arperaldy BEHIECTB BHICOKOMOJIEKYISIPHBIX coequHEeHH. B

pesynbrare 00pa3yrTcs XJIOMbs THAPOKCHIA ATIOMHUHHS U Kelie3a, B pe3ylbTare YBeH-
YHBAETCSI CKOPOCTh OCAXKICHUS;

*HEWTpaIn3aIus — CMEIICHUE KUCIBIX U MIETOYHBIX CTOKOB U I0OABICHIE PEareHTOB.

B kauectBe okuciureneit 0066190 ucnonb3yroTces ClOs, H,O,, MnO,, KmnO,.

Yame Bcero ucnombiyercss ClO; — ymanser siipl, obecBedrBaeT U 00e33apaKMBacT BOJIBI,
yCTpaHseT 3amaxyu U IPUBKYCHI, MaTOI€HHbIE MUKPOOBI MOTHOAI0T B HECKOJBKO THICSIY pa3 ObICT-
pee, uem nipu CL

Memoo aocopoyuu.

DddexTuBHOCTH 3TOTO MeToa: 80-95 %.

OuniraemMyio BoAy IpOIMycKaroT yepe3 (GUiIbTp ¢ COPOEHTOM, IOCIIEe HACBILIEHHUS] KOTOPOTO 3a-
TPS3HSIONIMME BEIIECTBAMH OTICIISIOT COPOCHT OT OYHUIIAEMOM BOIBI OTCTAaUBaHUEM.

AncopOeHThI — Topd, ONMUIKH, 30J1a, IIJIAKK U AP.; caMblii 3)PEKTUBHBIA U TOPOTONH — aKTH-
BUPOBAHHBIN YIrOJb.

Honooomennan ouucmka.
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J1711 TOHOOOMEHHON OYUCTKU CTOYHBIX BOJ| UCIOJIB3YI0 CUHTETUYECKHE HOHOOOMEHHBIE CMO-
JIBL

OTu MeToAbl 00eCreurBaloT BHICOKYIO 3(()EKTUBHOCTh OYUCTKH W MO3BOJSIOT MOJTy4aTb
BBIJICJICHHBIC U3 CTOYHOMN BOABI METAJUIBI B BUJIE OTHOCUTENIBHO YUCTHIX M KOHIICHTPUPOBAHHBIX
COJIEH.

Bbuoxumuueckue memoost MOTYT OBITH HCKYCCTBEHHBIMU (OMOIOTHYECKUE (DUIBTPHI U ad3pO-
TEHKH) M €CTECTBEHHBIMH (TI0J151 (DUITBTpAIK, OUOIIOTHIECKUE TIPYIIbI).

[Tons ¢punbTpanum: npu GUIBTPOBAHUM CTOYHOM BOABI Yepe3 CIIOW MOYBBI B HEW ancopOupy-
IOTCS B3BELICHHBIC U KOJUIOMIHBIE BEIIECTBA, KOTOPHIE CO BpEMEHEM 00pa3yloT B MOpax MOYBBI
MHUKPOOHOJIOTHYECKYIO IIJICHKY. JTa IUICHKa aJcopOUpyeT M OKHCISET 3aJep:KaHHbIe OpraHuye-
CKHe€ BElIeCTBa, MpeBpalas uX B MUHEPAJIbHbIE COSTUHEHUS.

Bbuodunerp — pe3epByap ¢ IBOMHBIM JTHOM, HAIOJIHEHHBIA KPYIMTHO3EPHUCTHIM (HIIBTPYIOLIUM

MaTepruaioM.
€ TOTHEID

BOJILL
™

_—

Ak ey A ey ok ey
1 [ | [l

Puc. 3.6. Cxema Omopuabrpa

B mporecce GpunprpoBaHus Ha 3arpy304HOM Marepuaie oopa3yeTcst OnoJoruuecKkas IieHka,
MHUKPOOPTaHU3MbI KOTOPOH MHHEPAITU3YIOT OPraHMYECKUE BEIIECTBA CTOYHBIX BOJI.
MHTEHCUBHOCTH OYMCTKH B IJICHKE CYNIECTBEHHO YBEIIMYMBACTCS MIPH TOAAYE CHKATOTO BO3IyXa B
HaIpaBJICHUH TPOTHBOMOIOKHOM (DHITBTPOBAHHIO.

APpOTEHKH aHAJIOTUYHBI OTCTOWHUKAaM, B KOTOPBIC TOMEIIAIOT aKTUBHBIA WI. A3POTEHKH
CITy’KaT JUIsl OYMCTKH OT OPTaHWYECKUX 3arpsS3HHUTENCH ITyTeM OKHCIICHUS! MX MUKPOOPTaHU3MaMH,
HAXOJSAIINMICS B CJIO€ aKTUBHOTO Wia. [[Jisi HOpMalbHOM KU3HENEATeTbHOCTH MUKPOOPTaHH3MOB
B a3POTEHKE HEOOXOIMMO TOIICPKUBATH OMPEIACICHHYIO KOHIICHTPAIIMIO PACTBOPEHHOTO KHUCIIO-
poxa.

Taxum 06pazom:

*JIJISl yIAJCHUsSI TPYyOOAMCIIEPCHBIX YacTHUI] — OTCTauBaHue, (ioTamus, GUiIbTpanus, IeHTPH-
(dbyrupoBaHue;

*IJISL yOAJICHUSI MEJTKOIUCTICPCHBIX W KOJUTOMIHBIX YaCTHUI] — KOATYIISIIHS, (IIOKYIISIUS, IICK-
TPUYECKUE METOJIBI OCAXKICHHUS,

ISl yAaleHUs HEOPTaHUUYECKUX COCTUHEHUN — AUCTHIUISINS, HOHOOOMEH, pPeareHTHOe Oca-
KJICHUE, YTICKTPHUUECKIE METOJIbI OCAXKICHUS;

* ISl OPTAaHUYECKUX COCIMHEHHI — dKCTpaKius, abcopOuusi, GruoTainus, "OHOOOMEH, peareHT-
HBIC METOJIbI, OMOJIOTMYECKOEe OKHCIICHHE, 030HUPOBAHUE, XJIOPHPOBAHUE, AIEKTPOXUMH-
YEeCKOE OKUCIICHUE;

*JIJIsl Ta30B — OT/IYBKa, HATPEB, PEareHTHHIC METOIBI;

*I7IS1 BPE/THBIX BEIIECTB — TEPMHUUYECKOE Pa3IOKEHHE.
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Cxema npoMbILNEeHHON O4YMUCTKHU
Ha npennpuaTusx o4ucTKa CTOYHBIX BOJ IPOMCXOIUT B JIBE CTA/IUU:
*CTOUHBIC BOJBI OYMIIIAIOTCS B JIOKAJIBHBIX OUYMCTHBIX COOPYKEHUSAX OT MpHMecel, Haubomee
XapaKTePHBIX JJIS1 TAHHOTO TEXHOJIOTMYECKOTO TpoIiecca,
*OcymiecTBIsAeTCS JOOUYNCTKA OOIIETO CTOKA MPEATIPUSATHSL.
CrerneHb OYMCTKH CTOYHBIX BOA MPEINPHUATHI ONMpeAessieTcs] Ha3HaYeHHEM OYHMIICHHBIX CTO-
KOB.
Bce 3arps3Henus kiaaccuGUIPYIOTCS Ha MATh TPYIIIL:
*MexaHn4ecKre IPIMECH, B TOM YHCIIE U THAPOKCUIBI METAJIIOB,
*HeprenponykTsl u sMmynbcum,
*JleTyune HeQTEIPOAYKTHI
*Moromue pacTBOpPSI U AIMYJIbCUH,
*PacTBOpEeHHBIC TOKCHYHBIC COCMHEHHS OPTaHMYECKOTO M MUHEPAIHHOTO IPOUCXOKICHUSL.

INBTOPEDS
2 ECIIEMBAHND
yIREDAnAR 7 6 14 clipoc B
EB)TEDOXYXTOD BONDEMET
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e
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Puc.3.7 TunoBasi cxeMa 04YMCTHBIX COOPYKEHUI

1 — cTouHble BOMIbI € MpeodiaJaHueM MEXaHHUYECKUX TPUMECEH,

2 — CTO4YHBIE BOJIBI C MpeolIagaHueM HEPTEPOTYKTOB U IMYIbCHUH,

3 — cTOYHBIE BOJIBI C MTpeoOIaaHNEM JIETYInX HE(DTEPOITYKTOB, 4 — CTOYHBIC BOJABI C MPE0O-
JaIaHueM MOIOIIHUX PACTBOPOB U SMYJIbCHH,

5 — cTOYHBIE BOJIBI € MTpeobiajaHieM PACTBOPEHHBIX TOKCUYHBIX COEIUHEHUH.

6-10 — TOKaJIbHBIE OUUCTHBIE COOPYKEHMS,

11 — ycpennutens (1u1st pa36aBiieHus ),

12 — 0011e3aBOICKHE OUNCTHBIE COOPYKECHUS,

13 — ygacTok a1 00pabOTKH OCaJKOB CTOYHBIX BOJI,

14 — NOMOHUTENIbHBIE OYUCTHBIE COOPYKEHHUSI.

KoHTpornbHble Bonpockl no Teme "3arpsisHeHune rugpoccepb!™

B pesynbrare yero npoucxoauT OMOIOTHYECKOE 3arpsI3HEHUE BOAHBIX O0BEKTOB?
[lepeuncnure HCTOYHUKH OMOIOTUYECKOTO 3arps3HEHUS?

Hepqu/ICJII/ITe JABa OCHOBHEBIX HAIMPaBJICHUA HMCITIOJIb30BaHUA BOJBGI.

C nomoIpio Kakux rokasareyiei Mpou3BOAUTCS OLIEHKA KaueCcTBa BOAHOM cpebl?

el e
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5. Ilo xakomy moOKa3zaTento MPOUCXOIUT HOPMHUPOBAHHME MPUMECEH 3arps3HSAIONIUX

BEIIECTB B BOJHOM 00BEKTE?

Uto xapakTepu3yeT JUMUTHPYIOLIMN MOKa3aTelb BPEIHOCTH?

7. Kakoe YCJIOBUC NOJIPKHO BBINMOJIHATHCA AJId HCCKOJIBKHUX BPCAHBIX BCUICCTB, OTHO-
csamuxcs K oqHou rpynie JIITB?

8. Ha ocHOBaHHMM KakOro IokKa3arelis perflaMeHTUPYETCsl MOCTYIUICHHE 3arpsi3HsIo-
IIUX BEIIECTB B BOIHYIO cpeny?

9. Uro sBAsETCS €QUHUIICH U3MEPEHUs TIPEEIIbHO JI0MyCTUMOTo copoca?

10. Kakue cTouHbIe BOABI pa3peniaeTcsi COpachbiBaTh B BOJAHBIE OOBEKTHI?

o

O6wue ceBegeHus o nutocdepe

Jumocgpepa — Bepxusisi TBepaas 000yi0uka 3eMIIH, MOCTENEHHO Mepexofsmas B chepsl ¢
MEHBIIIEH MPOYHOCTHIO BEIIECTBA M BKIIIOYAIOIIAs B ce0sl 3eMHYIO KOPY U BEPXHIOI0 MAaHTHIO 3eM-
1. MomHocTh mutochepst 5—200 kM, B TOM ducie 3eMHOM KOpbI — 10 S50—70 KM Ha KOHTHHEHTAaX
u 5-10 kM Ha gHE OokeaHa. BepxHue ciou nmutocdeps (10 2-3 KM) Ha3bIBAIOTCA
aumoobuocgepoil.

Jumocghepa — BaxxkHeas 4acTh OKPYXKAlOIIEH MNPUPOAHON Cpelbl, XapaKTEPHU3YIOIIAsICS
TUIOMIAIBIO, pelibe)OM, ITOUBEHHBIM MMOKPOBOM, PACTUTEIILHOCTRIO, HEIPAMHU, 8 TAKKE
IPOCTPAHCTBOM [T Pa3MELICHUS BCEX OTpacieil HapOJHOTO XO3sHCTBA.

[IpuponHble XUMHUYECKUE COEIUHEHUS IEMEHTOB 36MHOM KOpBI —
MuHepanpl. M3 HUX M COCTOST MHOTOYMCIIEHHBIE THUIBI TOPHBIX
nopoa. OCHOBHBIE Tpynmbl TOPHBIX IOPOJ: MarMaTH4ecKHe,

0Ca/iouHble U MeTaMop(uYecKue.

Cxema cTpoeHus Jutochepbl 3eMIIH:

Mazmamuueckue nopoost — pe3ynbrar 3aCTbIBaHUS
ByNIKaHH4eckoi MarMel. Ha rimy6unax 15-30 kM — B OCHOBHOM

TPAHUTBIL.

Ocaoounvie nopoosl — NIPEUMYLIECTBEHHO IOBEPXHOCTHBIE

00pa3oBaHMsl, BO3HUKIIKE IPU pa3pyIIEHUU TOPHBIX MTOPO/I.

Memamopguueckue nopoost — NPOITYKTH U3MEHEHUS
MarMaTu4CeCKux U OCaAAOYHLBIX MTOPOA B PC3YJIbTATC BO3I[CI‘/JICTBI/ISI
(U3UKO-XUMHUYECKUX TPOIIECCOB, B OCHOBHOM BBICOKHX

TeMIeparyp U J1aBJICHUN.

JIutocdepa He sIBISETCS 3aCTHIBIINM, HEMOJBI)KHBIM 00pa3oBaHueM. B Heil MOCTOsTHHO
MPOUCXOIAT JUIUTEIbHbIE (MHOTOBEKOBbIE NEPEMEIICHUSI MAaTEepPUKOB) U KPAaTKOBPEMEHHbIE (3€M-
JeTpsiceHus) GU3NIEeCKUe MPOIECChl, BYITKAHUYECKHE N3MEHEHHUS.
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UYenoBek MpakTUYECKU HE BO3NEHUCTBYET Ha JUTOC(hEPY, XOTS BEPXHHE TOPU30HTHI 36MHOU
KOPBI TTOJIBEPTAIOTCS CHUIBHON TpaHC(HOpMAIUHU B PE3yIbTaTe SKCIUTyaTalliid MECTOPOXKICHHH TM0-
Je3HbIX MCKomaeMbIX. CyIecTBYIOT MPOEKThI 3aXOPOHEHMS B HEApax >KUJIKUX M TBEPABIX IPO-
MBIILJIEHHBIX OTXOJIOB.

HauGonpmmii Tpancdopmaruu momBepraeTcsi camblii BEpXHUN TTOBEPXHOCTHBIA TOPU3OHT
autocdepsl B mpeaenax cymu. (Cyma 3aaumaet 29,2% moBepXHOCTH 3€MHOTO 11apa).

Cy1a BKJIOYAET 3eMJIM PA3IMYHON KaTErOpHH, U3 KOTOPBIX IUIOAOPOAHAS I10YBA UMEET BaXK-
HElllee 3HaYCHUE.

Ilousa siBnsiercs Tpexda3zHOUM cpeoi, coaepsKaliel TBEPbIE, KUIKUE U Ta3000pa3HbIe KOM-
IIOHEHTHI. BEpXHUI TIONOPOIHBIN CIIOM MOYBBI HA3bIBAETCS T'YMYCOM — PACTUTEIbHBIE U KUBbIE
OCTaTKH, Pa3JIOKUBLIMECS MOJ ACHCTBUEM MUKPOOPraHM3MOB, pa3pyllarolue Kpaxmall, LeJUIro-
103y, 6enkoBeie coequHenus. Ero mourHocts 10-15 cm. Huxke rymycoBoro ropuzoHTa pacmoso-
JKEH MaJIOIIONOPOAHBINA ciaoil TonmuHou 10—12 cMm. [lutarenbHble BeniecTBa BBIMBITHI U3 HETO
BOJIOM WJIM KUCJIOTAMHM, IOATOMY €0 Ha3bIBAalOT TOPU30HTOM BHIMBIBAHUS, WU
BbIIIIE/IAYMBaHus. Jlanee 3ameraeT MarepuHCKas mopoja.

1 Cio¥i pacTUTENIBHOTO 0MaJa, COCTOUT U3 €IE HE
- Pa3TOKUBIIHIXCS PACTUTEIHHBIX OCTATKOB
IIOOCTHIIK 4 HITH
Iep HIHA
I N30BITOK WM HEOCTATOK TYyMYca OIpeeIisieT
1 IJI00pOAKE MOUBBI. IMEHHO B HEM MTPOUCXOIAT
T CORBIH LI IIPOLIECCHI, B PE3YJILTATE KOTOPHIX 0OPa3yloTCs
TREDELHO Bk DIIEMEHTEI [IMTAHUS PACTEHHUI
Ay ManomiogopoaHbIit Oenecklil cIoi, TUTareIbHbIe
T OpHIOHT BEIIECTBA BHIMBITHI M3 HETO BOJAOM MJIM KUCIOTAMMU.
E BIMEIE AHITA Huorma ero Ha3pIBatOT TOPU30HTOM BbILLIETAYNBAHUS
(o3 001 C T BIE) (onroBUABHBIM). B 4epHO3eMHBIX, KAIITAaHOBBIX U
E HEKOTOPBIX NPYIUX ATOT CIOH OTCYTCTBYET
T OpH30HT
B 3TOM ropu3onTte HaKarJIMBaIlOTCS BHIMBITHIE U3
EMEIE aHHA
= BBIIIIEJICKANTIX TOPH3OHTOB MUHEPATBLHBIEC U
(HLTIOB AL HELH )
oprannueckue coequHeHus. OH UMeeT MIOTHYIO
C CTPYKTYPY M OOBIYHO TEMHYIO OKPACKY.
MATEepHHCE A"
nop oga

Puc. 4.1. IIpo¢puns noussl

Baxweliee cBoCTBO MOYBHI — IJIOAOPOJHE, TO €CTh CHOCOOHOCTH 00OECIeunBaTh OpraHnye-
CKO€ M MHUHEpaJbHOE MUTaHue pacteHuil. [Imogopoane 3aBUCUT OT COBOKYMHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB MOYBHI — ynadoreHHbIe (dnaduieckue GakTopsl).

Ona gopmupyeTcs B pe3yJIbTaTe CI0KHBIX B3aMMOJICHCTBUM KIIMMaTa, paCTEHUH, JKUBOTHBIX,
MUKpPOOPTraHU3MOB M PacCMaTpUBAETCsl KaK OUOKOCHOe meno, COACPIKAIEe JKUBBIE U HEXHUBBIC
KOMITOHEHTHI. B pe3ynprare nepeMenieHus 1 npeBpalieHus BEMIeCTB M04YBa OOBIYHO pACUIICHAETCS
Ha OTJAEJIbHBIE CIIOM, WJIX TOPU3OHTHI.

Cy1ecTByeT MHOXKECTBO THIIOB I10YB, CBSI3aHHBIX C PA3JIUYHBIMUA KIMMATUYECKUMU YCIOBU-
MU | CIIEIIU(PHKOI ITporieccoB e€ 00pa3oBaHUsL.



CIMOMEHCKINA

Hanpaenenue noocomosxu 08.03.01 « Cmpoumenscmeoy (- plniad
Ipogunv «lIpomvliunennoe, 2parcOanCcKoe u IHEPLemuieckoe CmpoumeibCmeo 2 W |
Memoouueckoe obecneuenue oucyunaunsvt 51.0.08 «konocusy» M3KMN_

['maBHBIE THITEI TOYB Poccuu: TyHIpOBBIE, TOI30JIMCTHIE IOYBBI TACKHO-JIECHOM 30HBI (CaMble
paCHpOCTpaHeHHBIC), YCPHO3CMBbI, CCPBIC JICCTHBIC ITOYBLI, KAlLITAHOBBLIC ITOYBLI (K IOry 1 BOCTOKY
OT YE€PHO3EMHBIX ), Oypble TIOYBHI H JIp.

buornyeckue (pakTopbI NOYBLI.

BaxxHeWIIMMy XMMUYECKMMU CBOMCTBAMHU IOYBBI, IIPEBPAILAIOIIMMH €€ B YHUKAJIbHON peak-
TOP, SIBJIAIOTCS. KOHLIEHTPALMs COJIel B IOYBEHHOM PacTBOPE, KUCIOTHOCTb, OKA3bIBAIOILAs pella-
IOlIee BIMSHUE HAa aKTUBHOCTh MUKPOOPTaHM3MOB M YCBOEHHE PACTCHUSMHU a30Ta, a TaKke 00-
MEHHasl WM MONIOTUTENIbHAs CIIOCOOHOCTh MOYBBI, CBSI3aHHAsl C CyMMOM OOMEHHBIX OCHOBaHMM
MOYBEHHBIX KOJIJIOUIOB.

ConepxaHue BOZIbI B MIOYBE 3aBHCUT OT psiia (PakTOpoB, B TOM YUCIIE OT TEMIIEPATypbl U KO-
JMYECTBA 0CaaKOB. UeM BBbIIIE KOHIICHTpAIMs COJIeH B TIOYBEHHOM pacTBOpE, TEM MEHEe OHU JI0-
CTYIHBI PACTEHUSM.

B nepByto ouepeb 3e1eHbIe paCTCHUsI U3BJICKAIOT U3 MOYBBI MUTATENbHBIC BEIIECTBA (XUMU-
YECKHUE BEIIECTBA) U BO3BPALIAIOT UX 0OPaTHO BMECTE C OTMHUPAIOIIMMU TKAHAMHU.

OCHOBHBIM MaTepHaioM JUIsi 00pa3oBaHMS MOJICTHIIKA M T'yMyca B Jiecax CIYy)KaT OCTaTKu
MXOB, TPABSIHUCTBIX PACTEHUH, HO INIaBHBIM 00Pa30M — XBOSI M JIMCTBA JE€PEBLEB, OMPEIEIAIONINX
KHCJIOTHOCTbH ITOYBBI.

B npoueccax nouBooOpazoBaHus PEIIAIOUIYIO POJIb UTPAOT HACEISIONLYIO IIOUBY >KHUBBIE Op-
raHu3Mbl (TIeTOOMOHUTHI): MUKPOOBI, 0€3M03BOHOYHbBIE U JIp. MUKpOOpPraHu3MaM MPUHAJICKHUT
Be/lyIllask pojib B TPAHC(HOPMALMU XUMHUYECKUX COCAMHEHUM, MUTPALUU XUMUUYECKUX HIIEMEHTOB,
MIUTAaHUH PACTECHUN.

[TuTarenbHble BelleCTBa M3 MOYBBI MOCTYNAIOT B. PACTEHUE 4Yepe3 KOPHEBHIE OKOHYAHUS B
MOHHOMW (hopMme: KaTHOHBI OCHOBaHUi, HanmpuMep, OOMEHUBAIOTCS Ha KaTHOHBI BOJOPO/A, HCTOY-
HUKOM KOTOPBIX MOT'YT OBITh OpraHn4eckue KUcioTbl. KopHU pacTeHuil n3BieKaloT U3 IOYBHI CO-
eIMHEeHHs a30Ta (HUTpPaThl), cephl, pochopa, a Takke 30IbHbIE AIEMEHTHI, B YACTHOCTU COJIU Ka-
JMsl, KaJIbLUSI M B MEHBIIIEH CTENEHN KPEMHE3eM U MOJIYTOpHbIE OKCcuAbl. TakuM oOpa3oM, pacTu-
TEJILHOCTH CO37Ia€T HEMPEPHIBHBIN MOTOK 30JIbHBIX AJIEMEHTOB M3 0ojiee IIyOOKHX CIIOEB MOYBHI K
€€ TTOBEPXHOCTH, T.€. 00ECIeUBACT UX OUOIOTHYECKYI0 MUTPAIIHIO.
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YesnoBek MpaKTUYECKH HE BO3ACHCTBYET Ha
auTocdepy, XOTs BEpXHUE TOPU30HTHI 3eMHON
KOpBI CUJIBHO U3MEHSIOTCS B PE3YNbTaTe 3KC
TUTyaTalliil MECTOPOXKICHUS TOJIE3HBIX
uckonaembix. Hanbomnpieit Tpanchopmanuu

| TIOJIBEPracTCs CaMbli BEPXHUH, IOBEPXHOCTHBIN
. TOPU30HT B MPEJIENax CyIIH, KOTOpas 3aHUMaeT
29,2% 1nOoBEpXHOCTHU 3€MHOTO LIapa U BKJIOYAET
3eMJIM PA3JIMYHOM KaTerOPHH, U3 KOTOPBIX
Ba)KHEHIIIee 3HaUeHHE UMEET III010pOIHAs

nousa. [Tox BIusHHEM OESTEILHOCTH JIOAEH

BO3HUKAET YCKOPEHHAsl 3PO3Usl, KOT/Ia IMOYBbI
pazpymarorcs B 100—1000 pa3 OvicTpee, uem B

CCTCCTBCHHBIX YCIIOBUAX.

B pesynbrare Takoil 3po3uM 3a OCIEIHEE CTOJIIETUE YTPAUEHO 2° 10’ ra TUTOIOPOIHBIX
3€MEJIbHBIX YTOAMM, 9YTO cOocTaBisAeT 27% 3eMeNb CEIbCKOX035MCTBEHHOTO UCII0JIb30BaHUS.

[Ipy HenmpaBUIBLHOW SKCILTyaTallMM MOYBBI 0E3BO3BPATHO YHUUTOXKAIOTCSI B PE3YNBTATE 3PO-
3WH, 3aCOJICHUS, 3aTPS3HCHUSI POMBIIIIJICHHBIMU YT UHBIMHA OTXOJaMH.

PaznuyaroTcsi HECKOJIIBKO THIOB Pa3pyIICHHs MOYBBI: dPO3WOHHOE, BETpoBOE (meduisims),
TEXHUYECKOE U UPPUTALIMOHHOE (Pa3HOBUIHOCTH SPO3UN).

Opo3ua — camoe pacnpoCTpaHEHHOE Pa3pyllIeHHEe MOYBBL. DPO3Us BHIPAXKAETCS B pa3MbIBeE
MOYBBI, CMBIBE €€ TaJIbIMH, JOXKIEBBIMH U JIMBHEBHIMU Bogamu. OOBIYHO 3pO3Wsi BOZHUKAET Ha
HAKJIOHHBIX MOBEPXHOCTAX. YeM Kpyde CKIIOH, TEM HHTEHCUBHEE IPO3HUS.

B nepByto odepens CMBIBAIOTCSI HanboIIee II00POAHbBIE BEpPXHUE CIIOU MOYBBI. CMBIB JOCTH-
raeT OTPOMHBIX pa3MepoB. [1o HEKOTOPHIM TaHHBIM OyIarofapsi yCKOPEHHOM IPO3UH PEUHOUN BOIOM
cHocutest 24107 T/rox 3emim. (ITpumepom cimyKUT 0Opa3oBaHKE OBPAroB). 3a MOCIEIHEE CTOJIe-
THE yTpayeHbl 2 MIIPI. ra IIOJA0POAHBIX 3eMENIbHBIX yroaui (27% c/x 3emens).

Wppurarmonnas 3po3us BbI3BaHa HapyIIEHUEM MPaBUJI MOJIMBA Ha OPOIIAEMBIX 3€MJISIX.

Pa3zBenBaHNe BEpXHHX TOPU30HTOB TOYBHI CHJIBHBIMHM BETPaMH Ha3bIBACTCS Odegayueit.
[Ipu 5TOM MOUBa TEpsieT caMmble MEJIKME YAaCTHUIIbl, @ BMECTE C HUMH Ba)KHEHIIIHE [Tl TIOIOPOIUs
XMMHUYECKHUE BEIIECTBA.

Hedmnsuun cnocoOCTBYIOT — YHUUTOKEHUE PACTUTEIBHOCTH Ha TEPPUTOPUSAX C HEJOCTATOU-
HOU aTMOC(epHON yBIa)KHEHHOCTHIO, HEyMEPEHHBIN BBINAC CKOTA, CUIILHBIE BETpA.

(ITpumepoM CTyKUT BOZHUKHOBEHHUE TIBUIEBBIX OYpb).

[Tnomaan mMaxoTHBIX 3eMeb MOCTOSHHO COKPALIAIOTCA M3-3a TOPHOIPOMBIIIICHHBIX pa3pa-
00TOK, pacIIUPEHHs CEMUTEOHBIX 30H, MPOMBIIIIEHHOTO U THIPOTEXHUYECKOTO CTPOUTENHCTRA.

3acTpoeHHbIe 3eMiIM COCTaBisAOT HelHE 150 mutH. Ta. IlonHOCTBIO ypOaHM3MpOBaHHAS TO-
BEPXHOCTb, I7Ie JOXJEBas BOAA HE MPOHUKAET B MOUYBY cOCTaBiseT okojo 50 miH. ra (ruiomanb
®paHuun).

Pazpymmenuto mo4B crnocoOCTBYET BEIpYyOKa JIECOB — MX IUIOMIA b 3a mocieanue 10 ger
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COKparujacCb BABOC.

Yro kacaeTcs 3arps3HeHus IUTOC(Epsbl, TO OT HETO B

OoJIbLIIeH CTETIEHU CTPAAIOT IOYBHI.

B nouBe nporekaroT pazianyHbie GU3NIECKUE,
XUMHAYECKHE U OMOJIOTHYECKUE TPOLIECChI, KOTOPhIE B
pe3ynbrare nonajgaHus B HEE 3arpsI3HAIOLIMX BELIECTB

HapylarTcs. 3arpsa3HEHUE II0YB CBA3aHO C 32

rpsi3HeHueM atMmocdepsl u ruapocdepsl. B mouBy
nomnagaroT TBEPABbIC U KUAKUC ITPOMBIIIICHHELIC,
CEJIbCKOXO3SIMUCTBEHHBIC U 6I>ITOBBIG OTXOIHbI.
OCHOBHBIMU 3arpSI3HSIONIMMH TIOYBY BEIIECTBAMHU
SIBJISTIOTCSI METAJIJTBI M KX COCTUHEHHUS, PaIHOAKTHBHBIE

BEIECTBA, yAOOPEHHUS U TIECTUIIHIBL.

I'maBHBIE NCTOYHUKHU 3arPsI3HEHUS
[maBHBIMHM UCTOYHUKAMU 3arpS3HEHUS IOUBbI SBISIFOTCS CIIEAYIOLIHUE:

«)Kuibie 1oMa 1 OBITOBBIE MPEeANPUATHS. B uncie 3arps3Hsomux BemecTB npeodiagaer Obl-
TOBOW MYCOp, MHUIIEBbIE OTXObI, (heKaTUH, OTXOAbl OTOMUTEIbHBIX CUCTEM, OOJILHHUII,
CTOJIOBBIX, TOCTUHHII, Mara3uHoB H JIp.

[IpombITIUIeHHBIE MPEANPUATHS. B ra3000pa3HbIX, KHUIKAX U TBEPIABIX MPOMBINIICHHBIX OT-
X0AaxX MPUCYTCTBYIOT T€ WJIM MHBIE BEIIECTBA, KOTOPHIE CYLIECTBEHHO MU3MEHSIIOT XU-
MUYECKHUI COCTAaB MOUB, 3arpsI3Hss UX.

*Terosneprerrka. [lomumo 0O6pa3oBaHusi Macchl IUIAKOB MPU CKUTAHUHU KaMEHHOTO YIUISI C
TEIUIOPHEPTETUKON CBS3aHO BBIJCIICHHE B aTMOC(Epy CaXu, HECTOPEBIIUX YaCTHII, OK-
CHUJIOB CEpbl U IPYTHX BEUIECTB, KOTOPHIE MOMAJAlOT B IIOYBY.

*CenbCcKoe XO3IMCTBO. YIOOpEHUS U SJOXUMHUKATHI, IPUMEHSIEMbIC JJIS 3alIUThl PACTCHHHN OT
BpeauTeIed, 0osie3Hel u st 60phOBI ¢ COpHsAKaMu. Ha mosisx exXeromHo paccernBaeTcs
cBbmre 500-10° T MHUHEpaJIbHBIX YIOOpPEHUH U OKOJIO 4-10° T ITOXMMHKATOB, a THIIO-
BOU CBHHOBOOYECKHU KoMIuiekc Ha 108 TeICc. TomoB maet okoyo 106 M’ HaBO3HBIX CTO-
KOB, T.€. 10 3(h(heKTy 3arpsi3HEHUS PaBEH rOPOAY C YHCIEHHOCThIO HaceneHus 150 Thic.
YeJI0BeK.

*Tpancnoprt. [Ipu pabore nBurareneil BHyTpeHHET0 CropaHusl MHTEHCUBHO BBIIETISIOTCS OKCH-
JIbl a30Ta, CBUHEL], YIJIEBOAOPO/bI U JAPYrue BEIIECTBA, OCENAIOIINE HA MOBEPXHOCTH
MOYBHI WJIW TIOTJIONIAEMbIE PACTCHHSIMHU. B BBIXJIOMHBIX razax aBromMoOuiei oomee 40
XUMHUYECKUX BEUIECTB, OONBIIMHCTBO U3 KOTOPBIX TOKCHYHBI. Cliefpl CBUHIIA HAXOMIST
Ha paccTosgHusAx 10 100 M OT MoJ0THA TOPOTH, a B MOYBE MPUAOPOKHBIX MOJIOC MOBbI-
HICHHOE COZICpKAaHWE HUKEIIs, IMHKA U IPYTUX METaJIOB.

CaMoouuIlieHHe 0YB — MPOIecC MEICHHbIN. [104BBI MOTYT CAMOOUYUCTUTHCS B TEX CIydasX,
KOTJIa B 3TOM IPOIIECCEe AKTUBHO yYaCTBYIOT HAXOJSIIMECS B ITOUBE OAKTEpUHU, TPUOBI,
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MPOCTEHIINe OPTaHU3MBI U T. 1.

; HpI/I HAKOIJICHHUHU TOKCHUYHBIX BEILIECTB XUMHYECKUN COCTAB

; IOYB U3MCHACTCA, U IIPOUCXOAUT HAPYUWICHHUEC CAUHCTBA

TEeOXMMHUYECKOH Cp€Aabl M )XUBLIX OPTraHHU3MOB.

M3 nouBbl TOKCHYHBIE BEIIECTBA MOTYT ITONACTH B OPTaHU3MBI
JKNBOTHBIX 1 HIOIIeﬁ, B PE3YJIbTATEC YET0 BO3HUKAKT HEKE-
natenpHbIe mociencTeus. O macmradax XUMHYECKOTO
peo0pa3oBaHus MOBEPXHOCTH JTUTOCHEPBI MOKHO CYAHUTE T10
CIeAYIOMIMM JaHHBIM: 3a cToserue (1870-1970 rr.) Ha 3eMHYIO
MOBEPXHOCTE OCENO CBHILIE 20-10” T mmaxos; 3-10” T 30mb1;
BBIOPOCHI LIMHKA U CYPbMbI COCTABHJIM 110 600-10° T; MblbsKa —
1,5 10° T; ko0aneTa — cBaImie 0,9- 10° T, HUKeJA — 0ojee 1-10° 1.
B roa u3 3emin u3Bnexaercs 1o 10 T rOpHBIX TIOPOI, OTHAKO
HCTIOJIb30BaHIE HCKOMaeMbIX MaTepruasoB Mano3(h)eKTHBHO.
Kaxnprit ron nmpu nepepaboTke v 100bIYE MUHEPATBHOTO CHIPhS

obpazyercs 0kos10 8,5-10° T TBepBIX OTXO/10B.

HopmupoBaHue 3arpAa3HAOLWMNX BELLECTB B No4YBe
HopmupoBanue 3arps3HsIOMIMX BEMIECTB B IOUYBE UMEET TPU HAIIPABJICHUS:
*HOPMHUPYETCS COACpP)KAHUE SITOXMMHKATOB B MaxOTHOM CJI0€ TOYBBI
CEJIbCKOXO35MCTBEHHBIX YTOJIUN;

*HOPMHUPYETCS HAKOIIJIEHUE TOKCUYHBIX BEIIECTB HA TEPPUTOPUU NIPEATPUSITHS;

*HOPMHUPYETCS 3arps3HEHHOCTh MOYBHI B KHIIBIX paliOHaX, MPEUMYILIECTBEHHO B MECTax Xpa-
HEHUS OBITOBBIX OTXOJIOB.

B naxommnom cnoe 10XxuMuKaTel HOpPMUPYIOTCS IO IBYM ITOKA3aTeIIsAM:

*npeoenvrno oonycmumvim konyenmpayuam (I1J1Kp);

*6pemento oonycmumvim konuenmpayuam (BIAKy).

st yeranosnenust T1JIK ucnonb3ytoT maHHbie 0 (POHOBBIX KOHIICHTPALMSIX HCCICTYyEMBIX

BEILIECTB, UX (PU3UKO-XUMHUECKUX CBOWCTBAX, MapaMeTpax CTOMKOCTH/TOKCHMYHOCTH. Ilpu s3TOomM
SKCIIEPUMEHTAIBHO YCTAaHABINBAIOT:

*00NYCMUMYI0 KOHYEHMPAayuio eeuiecmed 8 nouge, npu KOMopou €20 cO0epHcaHue 8 NULeBblX
U KOPMOBbIX PACMEHUSX He NPeGblCUN HEKOMOPbIX OONYCMUMBIX OCAMOYHbBIX KOMU-
yecms (JJOK), nnaue nazpiBaeMbix [1J[Kyp B nponykrax nuranus (TB me/k2),

*oonycmumyro (IUIsl JIETy4UX BEIIECTB) KOHYEHMPAayuio, npu KOmopou Nnocmynienue eeuje-
cmea 6 86030yx He npesvicum ycmanosienvlx I/[K ona ammocgheprnozo 6030yxa

(0Ku) (MA /),

*00NYCMUMYI0 KOHYEeHmMpayuio, npu KOmopou noCmynieHue 6euwecmea 6 He cpyHmogule 800bl
He npesvicum I/[K 0151 600ubix 06vexmos (MB MZ/M3),

*00NYCMUMYI0 KOHYEHMPAyuio, He GIUAIOUWYIO HA MUKPOOP2AHUSMbL U NPOYECCHL CAMOOYUULe-
Hus nousvl (OC mz/kz2).
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Hawnbonee JKECTKHE u3 Ha3BaHHBIX
MoKa3aTeliel  MPUHUMAIOTCS B KauyecTBe
[IJKn, npuueM  cpaBHEHHE  HIET 1O
OTHOMMEHHBIM TIOKa3aTeJIsIM BPEAHOCTH, TO
€CTh TI0 CXOJAHOMY JICHCTBHIO  Pa3HBIX
BemectB. YcraHoiieHbl [IJIKnm B ocHOBHOM
UIA  SJIOXMMUKATOB, MPUMEHSEMbIX IS
3aIUTHl PACTEHUM OT BpEAUTENICH, OOJe3HEH,
COPHSIKOB. (ITecTuum b, TSDKEIIBIC

METaJlIbL. .. )

BpemenHo  gmomycTuMble  KOHLEHTpalUu

(BAKn) B ommuue ot I1JKn ompenensitorcs
pacyeTHbIM MyTEeM JIJISI BCEX MECTHUIIMIOB,
KOTOPBIC pa3perieHbl K 3TUM UCTIBITAHUSAM WK
B CHJIy CBOMX XHUMHUYECKHUX OCOOCHHOCTEH M

TpebyroT obs3arensHoro onpenenenus [1IIK.

CaHuTapHOE COCTOSIHUE MOYBBI OI[CHUBACTCS MO PSIy TUTMEHHYECKHUX MOKa3aTresiel, B TOM
YHCIIe TI0 TaK Ha3bIBACMOMY, CAHUMAPHOMY YUCTY, T.. OTHOILICHUIO COACPKaHHs OCIIKOBOTO a30-
Ta K 00IIEMy OPraHUYECKOMY; YUUTHIBACTCS TAK)KE HAIUYIUE KUMIEUHOU NAl1o4Ku (KOJTUTHTP),
JUYUHOK MYX, AUy 2e1bMUHMo6. 10 KOMIUTEKCY 3TUX TOKa3arelieil MoYBBa OLICHUBACTCS KaK:

*yucTas,

sciiabo3arpsi3HeHHas,

*3arpsi3HEHHAs,

*CHJIbHO3Arpsi3HEHHAS.

Kpome Toro, cyrecTByeT psii AOMOJHUTEIbHBIX MOKA3aTeeiH CAHUTAPHOTO COCTOSIHUS MOYB,
ONpCACIIICMBIX HAa TCPPUTOPUHN, KaK ITPOU3BOACTBCHHBIX HpeHHpHHTHﬁ, TaK U HACCJICHHBIX IMYHK-
TOB.

HopmaruBbl HaKOIIEHHUSI TOKCUYHBIX OTXOJ0B HA TEPPUTOPUU MPEATPUATUS YCTAaHABIUBAIOT
Ha OCHOBE COBOKYITHOCTH ITOKa3aTele, BKIIOYAIOIINX

*pa3Mepbl TEPPUTOPHUH CKIAAUPOBAHUS,

*TOKCUYHOCTb U XUMUYECKYIO0 aKTUBHOCTh CO€AMHEHUM, IPUCYTCTBYIOIIMX B OTXO/1aX.

OOBIYHO HOPMUPYIOTCS J1Ba TIOKA3aTENs:
*TIpe/ieIbHOE KOJIMYECTBO TOKCUYHBIX IPOMBIIIJIEHHBIX OTXOA0B Ha TEPPUTOPUH NPEIIPUATHS
*IPEaACIbHOC COACPIKAHNE TOKCHUIHBIX CoeHHHeHI/Iﬁ B IPOMBIIIJICHHBIX OTXOJaX.
Ilpeoenvroe Konuuecmeo omxo006 Ha TEPPUTOPUU NPEANPUATHA — ITO TAKOE UX KOIUYE-
CTBO, KOTOPO€ MOXHO Pa3MEIIaTh IPU YCIOBUH, YTO BO3MOXKHOE BbIJICJIEHUE BPEAHBIX BELIECTB B
BO311yX paboueii 30HbI He npeBrIcUT 30% ot IT/IK B Bo3nyxe paboueil 30HBI IPEATPUATHSL.
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[Tpu »TOM BeriecTBa, HanOOJIEEe OMACHBIC U JIAKe XPAaHUMbIE B FePMETU3UPOBAHHOU Tape, a
TaKK€ TOKCUYHBIE OTXO/bl OYMCTHBIX COOPYKCHUM YyHAJSIIOTCA C TEPPUTOPUU IPEALIPUATUS B TE-
YEHHHU CYTOK.

TBepI[BIe CBIITYYUC OTXOAbI, XPAHAIIIHUCCA B KOHTeﬁHean, IIJTACTHUKOBBIX ITAKETaX U 6yMa)KHbIX
MeEIIKaX, YIAISIOTCS B TCUCHUH JBYX CYTOK.

[IpenenbHOE KOJIMYECTBO OTXOOB ONPECISIOT yTEM 3aMEPOB COIEPKAHUS TOKCUIHBIX

BEIIIECTB B BO3AyXe (C yueToM 3¢ exTa CyMMaIum).

Ecan C o |

coorHomenne (), 3= _IWCF

TO KOJIMUYCCTBO HaAXOIOAIINUXCS Ha TeppI/ITOpI/II/I OTXOOB ABJIACTCA HpG[[GHBHBIM U OHH
MOJIIKAT HEMEIJICHHOMY YITJICHHIO.
(C — cpenneB3BenieHHAsT KOHLIEHTPALIHS)
[IpenenbHOE copeprKaHUe TOKCHYHBIX COCTMHEHHH (B I/KT WJIM MI/KT) B OTXO/IaXx OMpenesseT
KJIACC OIMMACHOCTHU STHX OTXOOB.
3/1ech UCTIOIB3YIOTCS CIOKHBIE MHOTOCTYIIEHYAThIe PacueThl, KOHEUHOH IIEJIbI0 KOTOPHIX SIB-
asiercst yeraHosienue 11JIK TokcnyHbIX BemecTB B 001ei Macce OTXOA0B.

Hderpapauus noys

CxopocTh 00pa30BaHMs BEPXHETO CJIOS IOYBBI COCTABIIACT ___

MepHO 2.5 cM 3a 100—1000 seT. DTOT MOKa3aTeNb MHPOKO BapbHp e

B 3aBHUCHUMOCTH OT KJIMMaTa, paCTUTEIIbHOCTH, THIA MTOYBHI U Xapa

3€MJICTIONb30BAHUS.

Dpo3us MOYBBI U3MEPSIETCS] B TOHHAX MOTEPSHHOW MOYBBI Ha

I ra. B COBpEMEHHOM CEJIbCKOM XO3SIIICTBE €KErOAHO yTPAYUBAECTC

k0710 0,25 cM IIOYBEI, 4, 3HAUNT, BECh ITAXOTHEIN CJIIOM ITOYBBI MOXKE
OBITH yTpaueH uepe3 60—70 yer.

[— 3emun CenbCKOXO3SIICTBEHHBIX MPEANPUITHI U TPAKIIAH;

I —3emmu necHoro hoHAA;

III —3emun B BeIeHUH TOPOJICKUX, ITOCETKOBBIX U CEIBCKUX OPraHOB BIACTH;

IV —3emun npupoa0OXpaHHOIO HA3HAYCHUS;

V  —3eMJIH NPOMBIIIJIEHHOCTH, TPAHCIIOPTa M HHOTO HECEJIbCKOXO35IICTBEHHOIO Ha3HAYECHUS;
VI —3emmu BogHOTO POHMA;

VII — 3emnu 3anaca.

MaCH_ITa6BI ACTPAdallMOHHBIX ITPOLCCCOB 3aBUCAT OT MHTCHCHUBHOCTH [[GI\/'ICTBI/IH C€CTCCTBCH-
HBIX (KJIMMaTUYECKHUE, THAPOJIOTHIECKUE, MOpoaIuHaMuIecKue, GUTO- U 300T€HHBIC) U aHTPOIIO-
TeHHBIX ()aKTOPOB, TAKUX KaK: HEPAMOHAIBHOE BEJCHHE OOYapHOTO M OPOIIAEMOTO 3EeMIICCIINS;
Ype3MEpHBI BbINAC; YHUUTOKEHNE TTOYBEHHO-PACTUTEIBHOIO MMOKPOBA MPOMBIIUICHHBIM U KOM-
MYHAJIbHBIM CTPOUTEIBCTBOM; TOPHbIE pa3paOOTKH; TEXHOJIOTMYECKHE U aBapUUHBIC MPOMBIII-
JIEHHBIE BBIOPOCHI B arMochepy; cOpOC CTOYHBIX U APEHAKHBIX BOJI.

PekynbTuBauus semernb
PeKlebmueauuﬂ — KOMIIJIEKC pa60T, HaITPpaBJICHHBIX HA BOCCTAHOBJICHUEC ITPOAYKTUBHOCTHU
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HapyIICHHBIX 3€MEJIb, a TAK)KE Ha YAy4YlLIEHHE YCIOBHUM OKpYXKaroIlel Cpebl.

Brigenaror nBa srama

PCKYJIbTUBAINU :

e  TEXHHUYECCKHI;

e OHOJIOTHYECKUI.

Brimonasiembie paboTh

MOJIPA3ICIISIFOTCS Ha:

o nmanamadTHO

BOCCTAaHOBHUTCIIBHEIC,

. OKOOXPAaHHBIC.

I[lo Bumy W coCTaBy TEXHOJIOTUYECKUX IIPOLIECCOB 3EMIIEBOCCTAHOBHUTEIbHBIC PAOOTHI
KIIACCU(UITUPYIOTCS HA:

*20PHO-NJIAHUPOBOYHBIE — PA3PAaBHUBAHKE U IJIAHUPOBKA MMOBEPXHOCTH OTBAJIOB, TEPPACHPO-
BaHHME OTKOCOB, OTBAJIOB U YCTYIIOB B Kapbhepax;

SUHJICEHEPHYIO NOO20MOBKY 80CCMAHABIUBAEMBIX NIoWadell — OTBOI BOI W 3allUTa OT TOJ-
TOIUICHHS, pa3MBIBOB; O0phOa ¢ 00pa3oBaHMEM OBPAroB M 3PO3HEH; YCTPOMCTBO ITOPOT U
MOJIbE3/I0B;

*20pHble — 110 CHITHIO, XPAaHEHUIO U MIOBTOPHOMY HCIIOJIb30BAHUIO MTOYB;

*OuomMenuopamusHole — 1o BOCCTAHOBJICHUIO IIPEKHETO TIOJOPOANS IEPEMEIICHHOH ITOUBHI;

*UHDJICEHEPHbIE — TI0O UCKYCCTBEHHOMY YIUIOTHEHHIO OTBAJIOB (ITOCIIOMHAS YKJIaKa C YIUIOTHE-
HUEM ITOPOJI, CIICIIHATILHBIC METO/BI YKPETIJICHHS TTOPOJI;

s2udpomexHuyeckue — 1O CTPOUTEILCTBY BOIOXO3SIHCTBEHHBIX OOBEKTOB (YCTPOWCTBO JIOXKA
BOJIOEMa, TIPOM3BOJICTBO OEPETOBBIX YKPEMHUTEIbHBIX PabOT, yCTPOMCTBO BOI03a00PHBIX U
COPOCHBIX COOPYKCHUH).

Buonozuueckaa peKkynbmueayusa — 3To dTall PEKyIbTHBALUN 3€Melb, BKIIOUAIONINNA Mepo-
NPUATHS 110 BOCCTAHOBIICHUIO MX IUIOAOPOMMS, HAPYIIEHHOTO B PE3yNbTaTe 3arpsi3HCHHS IOYB
OTXO/IaMHU TTPOMBIIIUICHHOTO MPOU3BOJICTBA U CEIHCKOX031HCTBEHHOW OCBOCHHOCTH.

[Tox xayecTBOM pPEKYJIBTUBAIMH CJIETyeT MOHUMAaTh COBOKYITHOCTh CBOWCTB BOCCTAHOBIICH-
HBIX 3€MeJb, 00YCIOBIUBAIONIUX UX IMPUTOIHOCTH YOBIECTBOPUTH ONPEACICHHBIM TPEOOBAHUSIM
B COOTBETCTBUU C IIeNIeBBIM Ha3HaueHHeM. COBPEMEHHBI YPOBEHb Pa3BUTHUSI TEXHOJOTHH, TEX-
HUKHA ¥ OpTaHU3aI[iU 36MJIEBOCCTAHOBUTEIBHBIX PA0OT MO3BOJISIET OOECIIEUYUTh BHICOKHE MOKA3a-
TEJIN Ka4eCTBA PEKYJIBTUBAIIH 3EMEITb.

YnpaBneHue oTxogamMmum npoM3BOACTBA U NOTpedneHus
Omxooamu npoussoocmea u nompeonenus (OTXOIbI) MPUHATO HA3BIBATH OCTATKU CHIPHS,
MarepuasioB, MonypadpUKaTOB, HHBIX M3EIUN WK TPOIYKTOB, KOTOPbIe 00Pa30BaIKCh B MPOIIEC-
Ce TIPOU3BOJICTBA WJIM TTOTPEOJICHHS, a TaKKe TOBaPhI (IPOAYKITHUS), YTPATUBIITUE CBOU
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NoTpeOUTENHCKUE CBOMCTRA.

Omxo0wl, cooeprcaujue epeonbvle euiecmaea, KOTopbie
00JTaJal0T OTTACHBIMU CBOWCTBAMU (TOKCHYHOCTHIO,
MOKapO-B3PBIBOONIACHOCTHIO, BBICOKOM paJualliOHHON
AKTUBHOCTBIO) WJIM COZlepKaT BO30ynuTenei
MHQEKIMOHHBIX 00JIE3HEH, a TAKXKE npedcmasnsiowue
HOMEHUUAILHYI0 ORACHOCHb 0718 OKPYXHcaloueil
RPUPOOHOIL CPeOdbl U 300P08bA Yel08eKa

CaMOCTOATCIIbHO WX IIPHU BCTYINICHUH B KOHTAKT C

APYTrUMH BCUICCTBAMU, HA3BIBAIOTCSA ORACHbBIMU

omxooamu.

Obpawenue c omxooamu — 3TO Takasi 1eTEIBHOCTD, B IIPOIECCe KOTOPOH 00pa3yroTcs
OTXO[Ibl, a TaKXe MPOM3BOAUTCSA cOOp, MCIONB30BaHUE, OOE3BPEKUBAHME, TPAHCIIOPTUPOBKA U
pa3MeleHre OTXO/I0B.

Ilon o6vexmom pasmewienua OTXONOB CIEAYET NOHUMATh CHELUAIBHO OOOPYIOBaHHOE CO-
OpYKE€HHUE, MPEIHA3HAYEHHOE AJIS pa3sMELICHHs] OTXOJ0B (TIOJIMIOH, IIJIaMOXPAHWIMIIE, XBOCTO-
XPpaHWIMIIE, OTBAJI TOPHEIX IIOPOA U Ap.

KaxioMy npou3BOAMTENIO NPOIYKIMK YCTAHABIMBAETCS HOPMAMue 00pazoeanus
0mx00086, TO €CTb KOJIMYECTBO OTXOA0B KOHKPETHOIO BUAA IIPU IIPOU3BOICTBE €INHULIBI
IPOIYKIHH.

OI[HI/IM N3 OCHOBHBIX HOOKYMCHTOB B CHCTCMC YIIPABJICHUA OTXOHdaMH SBIIAACTCA nacnopm
ONACHBIX 0MX0008 — JIOKYMEHT, YIOCTOBEPSIOIINN NPHUHAUIEKHOCTh OTXOJOB K OTXO/aM COOT-
BETCTBYIOILIETO BUJAa U KJIacca ONACHOCTHU, COJEpIKAIIUN CBeJeHUsI 00 UX COCTaBe, KOTOPbIH HEOO-
XOJIUM JUIsl OPTaHN3aLMU MHOTUX ITPOLIECCOB OOpAIeHUs C OTXOaMHU.

COBOKYIMHOCTh OTXOJIOB, MMEIOUINX OOIINE NMPU3HAKH, COOTBETCTBYIOIINE CHUCTEME KIIACCH-
(uKaLMK OTXOJOB OIPENEIISET OHATHE — 61O OMX0008.

NMpo6bnema oTxoaoB B PP 1 pa3BUTbIX CTpaHax Mupa
OTxompl B OOJBIINX KOTUYECTBAX 00Pa3yIOTCS BO BCEX 0a30BBIX OTPACISAX MPOMBIIIIIECHHOCTH

CENBLCKOE XO3SICTBO, SJHEPTEeTHKA, METAILTYPIHsl, CTPOUTEILCTBO, TPAHCIIQDT L, 3 TaJoK
Teepowvie ovimosvie omxoowvt (THO), oOpazyronecs B pe3ylbTare KU3H
NESTEIbHOCTH YEeJIOBEKa, MPEICTaBISIIOT COOOW TETEPOreHHYIO CMEC
CJIOXKHOTO MOP(HOJIOTMIECKOTO COCTaBa (YCpHBIC M LIBETHBIC METAIUIbI, Magis
KyJIaTypOCOAEPIKAIINE U TeKCTUIbHBIC KOMIIOHECHTBI, CTEKIO00i, MIacTy
Macca, TOKCHYECKH OMNAcCHbIe THUIOIIUE IMHUIIEBbIE M PACTUTEIbHBIE:
OCTaTKH, KaMHH, KOCTH, KOXKa, PE3UHA, JEPEBO, YAUUYHBIM CMET U IIp.
Bonpiiyto omacHoCTh mpeactaBisiioT nonajaromue B ThO ToOKCM4HBIG
WH(OUIIPOBAHHBIC KOMIIOHEHTHI (B T.4. MEIUIIMHCKUE H ouoJoru-
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coJiepar LIEHHbIe KOMIIOHEHTHI (MEeTasllbl, OpPraHU4YEeCKUE BEIIECTBA),
TaKKe SIBISIIOTCS MOTEHIIUATbHBIM SHEPreTHYECKUM UCTOUHUKOM.
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Exeronno xaxapiii Topoackoit xutens mpon3BoautT 200-500 kr THO, o6pasyromux ropoj-
ckoit Mmycop. [Ipomensenue ¢ ero yganeHuem, 00e3BpeKUBAaHUEM U JIMKBUIAIMEH HEIOMYCTHMO,
TaK Kak OHO MOXKET MPUBECTU K BO3ZHUKHOBEHUIO IIOOAIBHBIX SMUAEMUN U CEPhE3HOMY 3arpsi3-
HEHMIO ToposoB. [losToMy ocoboe BHUMaHME B IMOCIEIHEE BPEMs HalpaBIIEHO HAa HEOOXOnu-
MOCTb perrenus mpoosemsl ThO.

OcnoBHas yacte TEO B Poccuu cknanupyercs Ha MOJUTOHAaX M CaHKLMOHMPOBAHHbIX
cBankax. [[pyrue Meronpl mepepaboTku U obe3BpexxkuBanuss ThO He MOMyYHIH MIHUPOKOTO
MPUMEHEHUS.

B MockoBckoM permone exeromHo oopasyercs 20 muH. Ky0. MeTpoB oTxoioB (13 muH.
Ky0. MeTpoB B MockBe U 7 MJIH. Ky0. MeTpOB — B 00act). OCHOBHBIM CIIOCOOOM pa3MeIIeHUS
TBO sABigeTCcs UX CKIaAUPOBAHME HA NOJUTOHax. Koan4ecTBO MOJIUIOHOB M CBAJOK, IUIOIIA/Ib
KOTOPBIX MpeBbIIaeT 1 ra, Ha TeppuUTOpuU MOCKOBCKO# oOnacT HacuuThiBaeT Oonee 200, uwc-
JI0O MEJIKMX CBaJIOK OY€Hb BEJIMKO M MPAKTUUYECKU HE MOIJACTCS YUETY.

Jlo mocneaHero BpeMEHU MpHU OpraHU3allid CBAJIOK MPUHUMAJIUCh BO BHUMAHHE TOJBKO
CUIOMUHYTHBIE HHTEpECHl dKcIuTyatauu. [1oaToMy 3T 00BEKTHI PACIIONIOKEHBI HAa HEHUCIIOINb3Yye-
MBIX 3€MJISIX, B OTPA0OTaHHBIX Kaphepax, BOMU3M HACEICHHBIX MYHKTOB. HWrHOpHpOBaHHE pOJU
TUAPOTEOJIOTUYECKUX YCIOBHM MPUBENIO K TOMY, YTO MHOTHE CBajJKU ObUIM OpPraHMW30BaHbl Ha
ydacTKax C HeONarompusSTHBIMHU T€0JIOTO-TUAPOTECONOTUICCKUMHU YCIOBUSMU U CTAd WCTOYHH-
KaM{ MHTEHCUBHOTO 3arps3HEHHsI IPUPOIHOM Cpebl.

B o6mem Buze npobiema oOpalieHust ¢ OTXOAaMHU IPOU3BOACTBA U MOTPEOICHUS TPEACTaB-
JsieT co00i KOMIUIEKC B3aUMOCBSI3aHHBIX 3a/1ad, XapaKTEPHBIX I Pa3IUYHBIX PErMOHOB U ajl-
MUHUCTPATUBHBIX 00Pa30BaHUN.

Ha puc.6.1 mpencraBineHa cTpykTypHasi cxema OOpalieHusl ¢ OTXOJAaMH MPOU3BOACTBA U TI0-
TpeOIeHMsI, SBISIOMIASCS OCHOBOW CUCTEMBI YIPABICHUS OTXOIaMHU.
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Vrumnarmia Tlepepaboria

Cair amie 3axop oHeHHE

Puc. 6.1. CTpykTypHas cxema o0pauieHus ¢ 0TX04aMH NPOU3BOICTBA U NOTPedIeHus

CrpykTypa cucTeMsbl yInpaBleHUsl 0TXo4aMH B cTpaHax 3anaznHoil Esponel, CHIA, fAnonuu n
JIp. aHAJOTH4YHa CTPYKType, npuHsaToi B PD. OgHako, peanus3anns TEXHOJIOTHYECKUX MTPOILIECCOB
U IUKJIOB, BXOJSIIMX B OOIIMI MpOIlECC YIpaBJICHUS OTXOJaMH, paznuduHa. Tak, Hampumep, B
ctpanax EDC nepepabarbiBaetcst npumepHo 60% MTPOMBIIUIEHHBIX U 0KOJ0 95% cenbckoxo3siii-
CTBEHHBIX 0TX0M0B. B flmonnu nepepabdareiBaeTcst 0koa0 45% MPOMBIIIICHHBIX OTXOIOB.

Ananu3 oOpallieHus ¢ TBEpAbIMU OBITOBBIMHM OTXOJaMH B 3TUX CTpaHaX MOKa3bIBAET, UTO B

Benukoopurannu 90% TBO BeiBo3uTCS Ha cBanku (rmonuronsr), B Llsetinapun — 20% , B AAnonnn
u Jauun — 30%, Bo @panuun u B bensrun — 35%. Ocranbabie THO, B OCHOBHOM, CHKUTalOTCS.
JIns HeGonpmas yacts ThO noasepraercs KOMIOCTUPOBAHUIO.

TexHn4yeckne metoabl oOpaleHus ¢ oTxogamm
3axopoHEeHHE OTXOI0B IMPOU3BOICTBA U MOTPEOICHUS ABISETCS HanboIee MIMPOKO MPAKTHKY-
€MBIM CITIOCOOOM pa3MelieHus: 0TXom0B. K coxaneHuo, 3aXOpOHEHNE OTXO/I0B IMOPOKIAAET MACCy
HKOJIOTUYECKUX M CAaHUTAPHO-TUTHEHUYECKUX TpobnemM. OnHako B OnmkaiiiieM OymyiieM 3axopo-
HeHHe OyJeT ocTaBaThCsl HauboJIee PacCIPOCTPAHCHHBIM METOJIOM.
[TosToMy cHM)XEHHE 00BEMa OTXOMOB, MOUICKAIIMX 3aXOPOHEHUIO OJTHA M3 BaKHEHIIUX 3a-
J1a4, KOTOpasi MOXKET PelIaThCs MMyTeM yMEHBIIEHUSI UX 00pa30BaHUs, TOBTOPHOTO HCIIOIB30Ba-
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HUS, IepepabOTKU U U3BJIeUeHus sHepruu. Bmecte ¢ TeM He00X0qUMO MPOBOAUTH PabOTHI MO CO-
3JaHUIO METOO0B 0€30IacCHOTO U SKOJIOTHYECKOT0 3aXOPOHEHHS OTXO/IOB.

1100 canumapuvim nonuzonom (CII) npuHATO TOHUMATh MHXEHEPHO CKOHCTPYHPOBAHHBIN
METOJl pa3MeIleHHs] TBEPABIX OTXOJOB Ha CyIIE CIIOCO0aMM, YMEHBIIAIOIIUMHU BpPE OKPYKaro-
niei cpene, pacpeaeseHle OTX0A0B TOHKMMH U BO3MOXKHO 0oJjiee KOMIAKTHBIMU CIOSIMHU U Tie-
PEKpBIBaHUE UX CIOSMHU TPYHTA B KOHIIE KaXKIO0TO pabodero JTHs.

CymecTByeT ABa croco0a OpraHU3alid CAHUTAPHOTO IMOJMTOHA TPAHINEHHBIH M MOBepX-
HOCTHBI.

Tpanwennotii memoo HanboIee TOAXOAUT JIJISi pAiOHOB C POBHOM MOBEPXHOCTHIO 3€MIIH U
TyOOKMM 3ajieraHreM MoA3eMHBIX BoA. [Ipu 3TOM, mepekpbIBaromuii TpyHT 00paszyercsi B pe3yiib-
Tare 3KCKaBallMM TpaHmeu. [loyBa ckimaaupyeTcss M MCHOJB3YEeTCS I PEKYAbTHUBALMU IPH 3a-
KPBITUU YYaCTKOB TPAHILEH.

Ilosepxnocmuulii Memod TPUMEHSETCS HAa XOJIMHCTOM JIaHJIIa(Te U HCIONb3YeT ecTe-
CTBEHHBIE CKJIOHBI C YKJIOHOM, He npesbimaromuM 30%. ['pyHT ans nepekpblBaHUS JODKEH J0-
CTaBJIATHCA U3 APYTUX MECT.

[TonHbIit mepeueHs MpobieM, CBsI3aHHBIX ¢ dkcruTyaranueit CII, npuBeneHs! Ha puc.6.2

IToxxapo- 1
T paucrop THEIE ESpRIBOoIErteie IymoeE1e
Kok ue dp axipm D CILTY ATALTHOHHE I
dp SeTeTHY eeNHE
(s Tp aT) npodaemsl CIT
311 BLIBHHUE TE ¢ F1'd3 UBHHHUETh
DP IraHOJISIITHYEeCKHE
{zamax)

Puc. 6.2. OcHoBHBIE IP0O0/1eMBbl, BOZHUKaWIIUe Npu dKkcmryaranuu CII

Becbma BaxkHBIM (DaKTOPOM, ONPEIEIISIOMIUM BO3MOXKHOCTh co3fanus u dKkcruryaranuu CIT,
SBJISIETCS SKOHOMUYECKH, OCHOBAHHBIM HAa KAMUTAJbHBIX BJIOKEHUSIX W OMEPAIMOHHBIX pPacxo-
JIax.

HeoTrpemiiemoli 4acThio JIFOOOTO TIOJUTOHA SBJISIETCS CETh JIOPOT: MOABE3AHBIC K KapTam, a
TaKKe JI0pora ¢ kKele300eTOHHBIM MOKPBITHEM, OKOJIBIIOBBIBAIOIIAS TTOJIUTOH.

B c¢Bsi3u ¢ 60OJIBIIMM KOJTMYECTBOM OMMCAHHBIX BBINIE MPOOJIEM, TTOCIEIHEE BpeMsl BOSHUKIIA
CTOMKas TCHICHIIMS K CHIKCHUIO 00beMOB THO, BBIBO3UMBIX Ha IMOJIUTOHEL.

[Ipexxne Bcero yMEHBIIICHHSI KOJTMYECTBA BRIBOSUMBIX OTXO/IOB MOYKHO JOOUTHCS ITyTEM
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COPTHUPOBKH (Ha MecTax 00pa30BaHUs WIIM HETIOCPEICTBEHHO Nepe epepadoTKoi ).

B oOuiem ciydae naznauenue copmupoexu ThO 3aknrouaemcs
! B BBIJICJICHUU T€X WJIM UHBIX LIEHHBIX KOMIIOHEHTOB THO s

| BTOPHYHOTO HCIIONB30BAHMS HX, & TAKKE C [EITBIO

& ONTHMI3AINI COCTABA OTXOJOB JIISl TIOCIEAYIONHX PEIeyoB

nepepabdoTKU C yU€TOM: TOMOT€HU3AINH ; CTIOCOOHOCTH K

TOPCHHIO ¥ )epMEHTAIINH; CTA0OMITH3AIIH TEIIOTBOPHOM
CIOCOOHOCTH; CHUKEHUS COICPKaHMsI BPEIHBIX U 0aTaCTHBIX

KOMIIOHCHTOB.

Cenekmuenutit coop y HACEIECHUS OTXOJ0B MOTPeOaeHUs (MaKylaTypa, TEKCTUIIb,
IUIACTMACCHI, CTEKJIOTapa M Ip.) MPAKTUKYETCs BO MHOTMX CTpaHaX. TakoW MOAXOja MO3BOJSET
npenoTBparuth nomnaganue B ThO psna HeHHBIX KOMIIOHEHTOB, MepepadaTbiBa€MbIX WU UCIOJb-
3yEMBbIX IIOBTOPHO, @ TaKK€ OIACHBIX KOMIIOHEHTOB. IIpy 3TOM BO3MOXKHBI /1Ba BapuaHTa OPraHU-
3anuu cenekTuBHOro cbopa ThO B mecrax mx oOpa3oBaHUS: YUCHO CeleKMUGHBLIL (HOKOMNO-
HenmHblil) cOOpP OTXOJOB B pasziIMYHBIe KOHTEHHEpPHl M, TaK HAa3bIBACMBI, KO11€KMUGHO-
Ce/leKmMuUuGHbLIl cOOp psila KOMIIOHEHTOB B OJUH KOHTelHep. Hanpumep, NpakTHKyeTcs COBMECT-
HBII cOOp B OIMH KOHTEHHEp CTEKIIa, METAJUIOB U OyMaru ¢ MOCIeyIOMeH X MEXaHN3UPOBAHHOM
COPTHUPOBKOW Ha crenuagbHON ycTaHoBke. B Poccum B HacTosiiee Bpemsi CEIEeKTHBHBIM COOp
IIPAKTUYECKU OTCYTCTBYET .

B Hactosimiee BpeMsi HauOoJblllee pPaclpoCTpaHEHUE MOIYYMIIU JIBa BapHaHTa TEXHOJIOTHU
COPTHUPOBKH TBEPIBIX OBITOBBIX OTXOIOB:

*MexaHu3upoBaHHas copTrpoBka THO Ha 00bEKTax MPOMBIIIUIEHHON MTepepabOTKH OTXO/I0B;

*COYETAaHNE MEXaHU3UPOBAHHOMN U PyYHON COPTUPOBKH HA MyCOPONEPETPY30UHBIX CTAHIIMSIX.

[Tpombiiennas nepepadorka ThO B 0OCHOBHOM OpHEHTHPOBaHA HA CKUTAHHUE OTXOJIOB C Lie-
JIBIO TOJTYYEHUS TEIJIOBOM U AJIEKTPUYECKOM IHEPruH, TaK Kak TEPMHUECKHE TEXHOJIOTHHU olecre-
9uBalOT Y3PPEKTUBHOE 00E3BPEIKUBAHNE OTXOA0B, B TOM yuciie nonanaomux B ThO TOKCHYHBIX U
MH(OUIIPOBAHHBIX KOMIIOHEHTOB.

YMEHBIICHHE KOJIMYECTBA HAIPABISEMBIX HAa CKUTAHUE OTXOJOB B PE3yNbTare IpeaBapHu-
TEIbHOW COPTUPOBKU COKpAIIAeT NOTPEOHOCTh B JOPOTOCTOSIIEM TEPMUYECKOM M Ta3004HNCTHOM
000pYI0BaHUH U 110 CPAaBHEHMIO ¢ CkUranueM UcXonHbIX ThO cHIkaeT KanuTanabHbIE 3aTPpaThl 10
25%. Kpome 310ro, U3BiI€UEHHE C MOMOIIBI COPTUPOBKU IKOJIOTUYECKH ONACHBIX KOMITIOHEHTOB
YMEHBIIIAET CO/IepP)KaHUE BPEIHBIX BEIIECTB B ra30BBIX BHIOPOCAX, YIPOIIAET Ta3004HCTKY, CHH-
’KAeT CTOMMOCTh T'a300YHMCTHOTO OOOPYAOBAaHHS W YMEHBIIAET OTPULIATENILHOE 3KOJIOTUYECKOe
BIIUSIHUE MYCOPOCKUTaTeIIbHOM 3aBOAA.

Buenpenue npeaBapuTenbHON COPTUPOBKH MO3BOJISET MOJYYUTh MPUOBLUIL OT pealn3aluu
TOBapHOUW TpoayKuuu, paBHyr 20-25%. DTta mpuObulb 00pa3yeTcsi 3a CYET BBIACICHUS JIOMa
LBETHBIX METAJJIOB U JIYUIIETr0 KayeCTBA JIOMA YEPHBIX METAJIJIOB.

BBeneHne B TEXHOJOTMUYECKYHO CXEMY ONEpaluil pydHOHM COPTUPOBKH OTXOJOB JAaeT BO3-
MOKHOCTH BBIJICJICHUS OTAEIbHBIX KOMIIOHEHTOB THO B Gornee uucTOM BHJIE MO CPAaBHEHHUIO C
MEXaHU3UPOBAaHHOW copTupoBKor. Hampumep, B 3TOM ciiydae MOXKHO pa3[eiauThb Makylarypy U
MOJIUMEPHI C LENbI0 UX MOCIEAYIONIeH peanu3auy MoTpeduTensIM 1 noiydeHus npudsuiu. [lo-
3TOMY Ha MYCOPOIEPETPY30YHBIX CTAHLMAX IPEIJIAraeTcs HCIIONb30BaTh TEXHOJIOTUYECKYIO
CXEeMY C MPUMEHEHHUEM Ollepaluuil Ppy4YHOW COPTUPOBKU JJIS BBIJACICHUS COAECPKALIUXCA B OTXO-
Jlax IIEHHBIX KOMIIOHEHTOB (METaJUIOB, MAKyJaTyphl, IIOJIMMEPOB H Ip.).



CIMOMEHCKINA
nnu

Hanpaenenue noocomosxu 08.03.01 « Cmpoumensbcmeo» @UANAT
Ipoghunv «IIpombiuinennoe, eparcOancKoe U IHePemuieckoe CmpoumeibCmeoy

e o 5

. 1
Y o |
Memoouueckoe obecneuenue oucyunaunsvt 51.0.08 «konocusy» M3KMN_

[ToBpimenne 3PpPEKTUBHOCTH PYUYHOHl COPTUPOBKU MOXKET OBITH TOCTUTHYTO U C TOMOIIBIO
TpeX MOCIIeA0BaTEeIbHBIX MEXaHU3UPOBAHHBIX OTIEPAIUii:
*MarHMTHOW cenapauuy;
*BBIJICTICHUS TEKCTUJIHHBIX KOMITOHEHTOB U TPOXOUEHUs B OapaOaHHOM rpoXoTe,
*BKJIIOYECHUS B TEXHOJIOTMYECKYIO CXEMY JIEKTPOJMHAMUYECKON cemapaluy I[BETHOTO JIOMa.
Opnnako 3(hPEeKTUBHOCTD ATOM OIepaIiyi HEBBICOKA.

OcHoBHble MeToabl NepepaboTKn OTX0A0B

KoMrekc TeXHMUECKHX U TEXHOJOTHYECKUX PElIeHUH, COMPOBOXKIAIONIMX MpoIecchl o0pa-
IIEHUS C OTXOJaMH C MOMEHTa X 00pa30BaHUs U 10 3aXOPOHEHUS HEYTHIM3UPYEMBIX KOMITOHEH-
TOB, SIBJIIETCS OCHOBOW yIpaBJIeHUS B CUCTEME OOpAIleHUs C OTXO/IaMHU.

OCHOBHBIMU METOJIAMU NIEPEPAOOTKU OTXOOB SBIAIOTCS:

*KOMIIOCTHPOBaHHUE,
*OMOpasIoKEeHUE,
*C)KUTaHHeE.

O1H MeTonbl ocodeHHO 3 dekTuBHBI pu niepepadoTke THO.

1. Komnocmuposanue.

KomnocTtupoBanue cuntaercst Gopmoii mepepabOTKH, HAIEIEHHON Ha CHIPYI0 OPTaHHYECKYIO
oTX0/HYyI0 Maccy. KommoctupoBanue — 310 Omonorudeckuii meron ooe3spexkuBanus ThO. MHo-
[J1a €r0 Ha3bIBAIOT OMOTEPMUUYECKUM METO/IOM.

CyIHOCTH TPOIIECcca 3aKIII0YaeTCs B CIEAYIOIIEM: pa3HOOOpa3HbIe, B OCHOBHOM TEILIOTIOOH-
Bble MUKPOOPTaHU3MbI aKTUBHO PAcTyT U Pa3BUBAIOTCS B TOJIE MYCOpa, B PE3yJIbTare 4ero mnpo-
UCXOIHUT €r0 CaMOpa3orpeBaHue 10 60'C. [Ipu Taxoit Temneparype noru0arT 601€3HETBOPHBIEC U
MaTOr€HHbIE MUKPOOPraHU3Mbl. Pa3ioxeHune TBEpABIX OPraHMYECKHUX 3arpsi3HEHUN B OBITOBBIX
0TXOJIaX MPOIOJKAETCS A0 MOTYUCHUSI OTHOCUTEIBHO CTaOMIBHOTO MaTepualia, og00HOro ryMy-
Cy.

MexaHU3M OCHOBHBIX PEaKIMii KOMIIOCTUPOBAHUS TAKOW K€, KaK MPU Pa3IoKEHUH JIIOOBIX
oprannueckux BeuiecTB. [Ipu komnocTupoBanuu 6ojiee CIOKHbIE COSAMHEHHSI pa3fiaraloTcs U 1e-
pexoasr B 6oJiee mpocThIe.

CrouMOCTh METOJIOB KOMIIOCTUPOBAHUS PACTET C MPUMEHEHUEM CHEIHATU3UPOBAHHON TeX-
HUKH ¥ MOXET JIOCTUTaTh 3HAUUTEIbHBIX BEJIMYUH.

Cxema pabdomwvl mycoponepepadamoviéarouiezo 3a600a ciedyrouias. 3aKOHUCHHBIN UK
o0e3BpekuBanust ThO cOCTOUT U3 TpeX TEXHOJIOTUYECKHUX 3TAIOB:

*IIpUEM U IPEBapUTEIbHASI TIOATOTOBKA MYCOpa;
*COOCTBEHHO OMOTEpMUUYECKHUI TTPOIIECC 00E3BPEIKUBAHKS M KOMITOCTHPOBAHUS;
*00paboTKa KOMIIOCTA.

[TepepaboTka Mmycopa H0bKHA 00s3aTETHO COUETAThCA C BhIAAYEH MPOIYKIIUH, 0€301TacHON
U B 3MHMIEMUOJIOTUYECKOM OTHOILIEHUHU.

OO0e3BpeKMBaHUE OTXOMOB O00ECIIEUYMBACTCS B TEPBYIO OuYepelb BBICOKOW TeMIEepaTypoit
a’pobHOH (epmeHTanuu. B xome OMOTEpMUYECKOTO TIpOoIecca MPOUCXOIUT THOeNb OOoMbIIel Ya-
CTH MAaTOTEHHBIX MUKPOOPTaHU3MOB.

OnHako, KOMITOCT, TIOJIy4aeMblii B pe3ynbrare OnmoTepmMuueckoro obesspexxuBanusi ThO Ha
MycoporepepadaTbIBaOIIMX 3aBOJaX, HE JOJDKEH OBITh MCIIOJIB30BAH B CEIHCKOM U JIECHOM XO-
35ICTBA, T.K. COAEPAKUT MPUMECH TSIKENBIX METAJUIOB, KOTOPBIE YEPE3 TPaBBI, SATO/bI, OBOILU
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HJIK MOJIOKO MOTYT NPpUYUHUTDL BPCA 3JO0POBbIO YCIIOBCKA.

I1o »ToM *e pudnHe
1enecoodpazHo
HECHCTEMAaTHYEeCKOe IPUMEHEHHE
TaKUX KOMIIOCTOB B TOPOJCKHX

CKBCpax U Mapkax.

Heoocmamkom
KOMROCMUPOBAHUSA ABIAEMCA
HE0OXOTUMOCTh CKIIAAUPOBAHUS

1 00€3BpeKUBAHUS

HEKOMITOCTUPYEMOM 4YacTH
Mycopa, 00beM KOTOpOit
COCTAaBJIACT SHAYUTCIIbHYIO 4aCThb

OT OOIIET0 KOJIMYECTBa Mycopa.

2. Buopasnoscenue OpraHM4eCKUX OTXO0B

OOmenpu3HaHHO, YTO OMOJOTMYECKHE METOIbl PA3NIOKEHHS OPraHWYeCKUX 3arpsa3HEHHH
CUUTAIOTCS HauboJIee SKOJIOTMUECKU MPUEMIIEMBIMU M SKOHOMUYECKH 3P PEKTUBHBIMH.

TexHomorus mpomecca OMOPA3IOKEHUS OTXO0B pa3nuuHa. Hanpumep: B Gnonpymax — xun-
KHE OTXO[bI, B OMOpeakTopax — KHUIKHE, TaCTO00pa3HbIe, TBEP/bIe, B OMOPHUIBTpax — ra3oo0pas-
Hble. CyIIecTBYIOT U Ipyrue Moau(uKanuyu OMOTEXHOIOTHH.

CylIecTBeHHBIMU HEIOCTaTKaM¥ a’3pOOHBIX TEXHOJOTHH, 0COOEHHO MpH 00paboTKe KOHIICH-
TPUPOBAHHBIX CTOYHBIX BOJ|, SIBIISIOTCS 3HEPro3arparbl Ha a’panuio W MPOOJIEMBI, CBA3aHHBIEC C
00paboTKON M yTHUIM3alKel OONbIIOro KoIuyecTBa odpasyromuierocs nu3deirounoro mia (o 1-1,5
KI' 0OMacChl MUKPOOPTaHU3MOB Ha KaXK/IbIH YAaJCHHBIH KUJIOTPAaMM OPTaHHYECKHX BELIECTB).

HckimounTh yKa3aHHbIE HEAOCTATKU IOMOTAeT aHadpoOHast 00paboTKa CTOYHBIX BOJ METOJIOM
MeTaHOBOro cOpaxuBaHus. [Ipu 3ToM He TpeOyeTcst 3aTpar SHEpruu Ha a’panuio, YTO UTPaeT
OOJIBIIIYIO POJIb B YCIOBHUSIX SHEPIETHYECKOTO KPH3HCA, YMEHBIIAETCs 00beM Ocajika U, KpoMe TO-
ro, 00pasyeTcs [IEeHHOE OPraHWYECKOE TOILTUBO — METaH.

B nepedens BeniecTB, OmopaszinaraeMbIX aHa’pOOHBIM CHOCOOOM, BXOIAT OPraHUYECKHE CO-
SIMHEHUS PA3IMYHBIX KJIACCOB: CIHMPTHI; abJCTUAbI; KUCIOTHI alTu(paTHIECKOTO U apOMaTHIeCcKo-
IO PSJIOB.

[TocnenoBarebHOE MHOTOCTYIIEHYATOE Pa3pyIICHHE MOJEKYJI OPTaHMYECKHX BEIIECTB BO3-
MOXKHO Oytarofapsi yHUKaJIbHBIM CIIOCOOHOCTSIM OIPEIEICHHBIX TPYII MHKPOOPTaHU3MOB OCY-
IIECTBIATD KAMAGOIUUECKUil npoyecc — pacujenienue ClodcHblX MOoaAeKyl 00 RPOCMbIX U Cy-
IIECTBOBATH 33 CUET SHEPIUU PA3PYILEHHS CIOKHBIX MOJIEKYJ, HE UMesl JJOCTYIa HU K KHCIOPO/LY,
HH K JPYTUM, TPEIIOYTHTEIBHBIM B SHEPTeTHYECKOM OTHOLICHUH aKIENTOpaM >JIEKTPOHOB (HHT-
par, cynbdar, cepa u ap.). MEKpOOpraHM3Mbl HCIOJIB3YIOT ISl TOM LIENN YIIIepoJl OPraHMYeCKUX
BemecT. CreoBaTenbHO, B MPOIECCe BOCCTAHOBUTEIILHOTO
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pAacCILEIICHHS CII0KHBIE OPraHUYECKUE MOJIEKYIIBI Pa3pyLIAOTCs 10 METAHA U YITIEKUCIIOTO rasa.

Her yBepeHHOCTH B TOM, YTO OMOTEXHOJOTHS SIBISICTCS
HAJCKHBIM U 0Oe30macHbIM CIOCOO0M  0obOecredeHUs
IKOJIOTUYECKOM 4HCTOTHI. [loaTOoMy mpu oOCyXIeHUH
MEePCIEKTUB s exTuBHOTO WCITOJI30BAHUS

OMOTEXHOJIOTHH  JJIT  OOE3BPEKMBAHMS  Pa3IUYHBIX

OTXOI0OB, B TOM 4HClIe 0co00 OIlacHBIX, BCerma
HEOOXOIUM KOHTPOJIb CTENEHU MUKPOOHOTO
3arpsi3HEHUST  OOBEKTOB  OKPYKAWOIIEeH  Cpelbl |

OUYHIIIEHHBIX CyOCTpaToOB.

3. Corcuzanue omxo0oe

TBepapie OBITOBBIE OTXOMBI MPEACTABISIIOT COOON TE€TEPOreHHYIO CMECh, B KOTOPOH MPHUCYT-
CTBYIOT TIOYTH BCE€ XMMHUYECKHE 3JIEMEHTHI B BUJE PazIUuUHBIX coequHeHuil. Hanbomee pacmpo-
CTPaHEHHBIMH 3JIEMEHTaMH SIBJISIOTCS YIIIEpPO, Ha JOII0 KOTOporo mpuxonutcs okoio 30% (mo
Macce) u Bomopon 4% (1mo macce), BXOASIIME B COCTaB OPTaHUYECKUX COCTUHEHUH. TermmoTBop-
Hasi CIIOCOOHOCTh OTXOZOB BO MHOTOM OIIpeNesieTcss UMEHHO 3TUMHU dJeMEeHTaMU. B mpompiii-
JICHHO Pa3BUTHIX EBPONEUCKHUX pEruoHax TeruoTBopHas crnocobHocTs ThO cocraBmser 1900—
2400 xkan/kr, a B psane ciydaeB gocturaet 3300 KKal/Kr ¥ MPOTHO3UPYETCS ATBHEHIIHA POCT
TETUIOTBOPHOW CHOCOOHOCTH OTXOJOB, YTO OKAKET BIHMSIHHE Ha KOHCTPYKTHBHBIE OCOOCHHOCTH
3JIEMEHTOB TEPMHUECKOTO 000PYIOBAHHUS.

Cxuranne ThO, kak npaBuio, BISETCS OKUCIUTENBHBIM IIpouieccoM. [ToaTomy u B kamepe
C)KMTaHUs IPEBATTUPYIOT OKUCIUTENbHbBIE peaklUU. [J1aBHBIMU MPOAYKTaMU CrOpaHus yIiepoaa u
BOJIOpoAa siBisitoTcs coorBeTcTBeHHO CO; 1 H,O.

[Ipu cxxurannm HEOOXOIUMO YUUTHIBAaTh, 9TO B THO MpUCYTCTBYIOT MOTEHIIMAIBHO OIACHBIS
AIIEMEHTBI, XapaKTEPU3YIOLIHECS BHICOKOW TOKCHYHOCTHIO, BBICOKOW JIETYUECThIO U COIEpPIKaHUEM,
TaKue KaK HalmpuMep pa3jIuvHbIe COCAMHEHHS TajloreHoB ((dropa, xjopa, Opoma), a3oTa, CEpHl,
TSDKEITBIX METAJUIOB (MEIH, IMHKA, CBUHIIA, KA/IMHUs, OJIOBA, PTYTH).

MOXHO OTMETHUTbH JIBa OCHOBHBIX IyTH OOpa30BaHUs JUOKCHMHOB M (ypaHOB IpU TepMHUE-
ckoit mepepabotke THO:

*nepBrUHOE 0OpasoBanue B mporecce cxuranus TBO mpu Temmeparype 300-600 C;

*BTOPUYHOE 00pa30BaHNE HA CTAUU OXJIAXKICHHS ABIMOBBIX T'a30B, conepxkauux HCI, coenu-
HEHUsI Meau (M Keye3a) U YIepoacoAep Kallie YacTUllbl pu Temieparype 250— 450'C
(peakuusi reTepOreHHOr0 OKCUXJIOPUPOBAHUS YaCTHUIL YITIEPO/Ia).

Temmeparypa Hauasia pacnaga JUOKCUHOB — 700°C, HIDKHUIA TEeMIIEPaTypHBIN Mpenen o0pas3o-
BaHUA JUOKCUHOB — 250-3 50°C.

Jist TOro, YTOOBI P CKUTAHUM HA CTATUHM TA3004YMCTKU 00ECTICUUTh CHIKEHHUE COIEPIKAHUS
JMOKCHHOB 1 QypaHoB 110 TpeOyeMbix HopM (0,1 HI/M’) JOIKHBI GBITh pean30BaHbI TAK Ha3bIBa-
€MbIe TEePBUYHBIC MEPOIPHUATHSA, B YACTHOCTH, «HPAGUNIO OBYX CEKYHO» — TEOMETpUs Ieuu
JOJKHA 00€CTIeYUTh MPOIOJIKUTENLHOCTh MpeObIBaHUS ra30B HE MEHee 2 CEeK B 30HE MEeYH C TEM-
neparypoit He MeHee 850°C (IIpH KOHIGHTPALHH KICTOPOAa He MeHee 6%).

CrpemiieHne K JOCTHKEHHIO MPU COKUTaHUU MAKCHUMAaJIbHO BBICOKUX TEMIIEPATYP U CO3JaHUI0
KaKHX-TM0O0 JOMOJTHUTENIBHBIX 30H JOKUTaHUS HE PEIIAeT MOJHOCTHIO MPOOJIeMy CHUKEHUS KOH-
HEHTPALUN JUOKCUHOB B OTXOISIIMX ra3ax, Tak Kak HE YYHUTHIBAET CIOCOOHOCTH JHOKCHHOB B
HOBOMY CHHTE3Y MPH CHIKEHUH TEMIIEPaTyphl.
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Bricokue Temmeparypbl TPHUBOIAT K YBEIWYCHHIO BBIXOAA JIETYUYUX KOMIIOHEHTOB U POCTY
BBI6pOCOB OIIaCHBIX MCTAJIJIOB.

TeopeTndeckn BO3MOXHBI JIBa CIIOCO0A MOAABICHUS 00pa30BaHUS THOKCHHOB:

*cBsi3bIBaHME 0oOpasytomierocs npu cxurannu TbO HCI ¢ moMomIbo cofpl, U3BECTH WU TH/I-
POKCHIA KaJus;

*TICpEBOJl B HEAKTHBHYIO (DOPMY MOHOB MEIH U KeJie3a, HallpuMep, CBSI3bIBAHHE MEIH B KOM-
IIJICKCHI C ITIOMOIIIBKO aMHWHOB.

B 3aBucuMocTu oT Temmeparypsl mporiecca, BCe METOIbI TepMudeckoi mepepadotku ThO,
HamIeamue HpOMBIH_UIeHHOC HpI/IMeHeHI/Ie i Hpomezlume OHBITHyIO anpoGaumo, MOKHO pa3;[e-
JIUTH Ha JABE OOJBIIKE TPYIIITHI:

*TIPOLIECCHI TTPH TEMIIEPATypax HUKE TEMIIEPaTyphl TUIABJICHUSI MIJIAKa;
o  IIPOLECCHI IPU TEMIIEPATypax BBIIIE TEMIIEPATyPHI ILIABICHHU IIITaKa.

TepMuueckue  MpoLEcChl,  OCYLIECTBISEMbIE  MPH
TEMIIEpAaTypax MEHee 1300C, OPUMEHSIOT Hauboiee
gacto. Hambompmee pacmpocTpaHeHHE — IMOTYYHIIN
NPOLIECCH]  CI0€B020  CHCU2AHUA W CHCU2AHUE 6
Kunsawem  cioe, TpeOyloIlUe  NPUHYIUTEIHHOTO
nepeMeIlnBaHus M IepeMelleHus Marepuaia. B
HacTosee BpeMs B CTaaAuU pPa3pabOTKH HAXOAMTCS

BE€CbMa HepCHeKTI/IBHBII\/'I mponece CXXUTI'aHUA -

rasuuKauyd OTXOJOB B IUIOTHOM CJIO€, pealn3yeMbIi
0e3 MPUHYIUTEIBHOIO NepeMENINBaHus U MepeMeIleHus

marepuaia.

Cnoesoe cxxuranue ThO ocyIecTBIsAIOT Ha MOBIKHBIX pemIeTkax (KOJIOCHUKOBBIX U
BaJIKOBBIX ) M BO BPAIIAIOIINUXCS OapaOaHHBIX Mevax.

3.1. Cnoesoe corwcuzanue.

Corcuzanue Ha Ko10CHUKOBBIX PeUlemKax.

Bce konocnuxoguvle peutemky yCTaHaBIMBAIOTCS B TOTIKE, KOTOPas MPEACTaBIsAET cO00il Kame-
py cropanus, Kyna MOAar0TCs OTXOAbl U JYyThEBOM BO3yX B Ka4€CTBE OKHUCIUTENS OPraHUYECKUX
BEILIECTB.

[TepeTankuBaronue pemieTK Kak ¢ MPsSMOM, TaK M ¢ OOpaTHOM IMomavyeil Marepuana Mmpe-
CTaBISIOT COOOW CHUCTEMY, COCTOSIIYIO M3 TOJABMKHBIX M HEMOJBM)KHBIX KOJOCHUKOB JUISI TIepe-
MEIICHNUsS U TMepeMelInBaHus OTX0A0B. KOJOCHHKOBbIE pemIeTKH C MpsMOil mopadeit (mocTyma-
TEJIbHO-TIEPETAIKUBAIOIINE PELIETKH) UMEIOT MAJbIii yroJl HaKJIOHA (6—12,50) U MEPETAIKUBAIOT
Marepuas B CTOPOHY BBITPY3KH IlJIaka (B HampaBleHUH IepeMenieHust marepuaina). KomnocHuko-
BbIE PEIIeTKH ¢ 00paTHOU nmomaveit (0OpaTHO-TIEpETATKUBAIOIINE PEIIETKN) UMEIOT OOJIBIION yroi
HAKIOHA (06BIYHO 21-25") U MepeTaIKUBAIOT MaTeprall (HIKHUI CIIOil OTXOIOB) B CTOPOHY, TIPO-
TUBOIIOJIOKHYIO BBITPY3KE IUTAKa M TEPEMEIICHHIO 0TXO0B. [Ipu 3TOM 4acTh ropsiero cios oOT-
XOJI0B BO3BpAILlaeTCs K Hayaly PEelIeTKH, YTO UHTEHCU(HUIIUPYET MPOLIECC TOPEHHUS.

Corcuzanue na 6anKo6vix peuiemkax.

Cnoeoe cxuranne ThO Ha BaJIKOBBIX pelIeTKax MPUMEHSIETCA B MIPOMBIILICHHON TPaKTHKE
JIOCTaTOYHO HIMPOKO. Ilpu ucnonv3osanuu monox ¢ 6aiKo6blMU peuiemkKamu, 3auMCTBOBAH-
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HBIMU U3 MPAKTUKU CKUTAHUS YIS, Mareprall MepeMeniaeTcsl ¢ MOMOIIBI0 BPAIIAIOIIUXCs BaJl-
KoB (OapabaHOB).

OnbIT 3KCIUTyaTallMy 3aBOJIOB, HA KOTOPBIX peAIM30BaHO clioeBoe cxxuranue ThO B Tomkax ¢
BaJIKOBBIMH PEIIETKAMHU, TO3BOJIUJ BBISIBUTh LEJIbIA PSJl HEAOCTATKOB:

*HEYJOBIICTBOPUTENIbHAS paboTa U OTPUIIATEIFHOE YKOJIOTUYECKOE BIHSHHUE BCIEACTBUE TUIO-

XOH cTaOuIM3aIuy Mpolecca CKUraHus;

*4acTO HE JIOCTUTAETCA ONTUMAJIbHAS TEMIIEPaTypa;

*0OJIBIIION BBIXOJ] HEJ0KOT'a;

*TIOXO€ KaueCTBO I1IJIaKa;

*3HAUMTENIbHASI TOTEPS YEPHBIX METAIIIOB,;

*3KCTUTyaTAI[MOHHBIE OCIIOKHEHUS MIPH TMOMAJaHUH B TIeYb OOPAIOPHOTO KaMHS U OOJBIINX KO-

JUYECTB METAJIa;
*CJIO)KHOCTh Opranu3zanuu 3¢ (HeKTUBHON Ia3004MCTKU MIPU HECTAOMIHLHOM TOPEHUHU OTXOI0B U
Ap-.

MexaHudeckoe BHEApPEHUE eBPOMNEHCcKoro o0opyaoBaHUs, MpeJHA3HAYEHHOTO YISl MPSMOTO
C)KMTaHUsl HETOATOTOBJIEHHBIX FOPOACKUX OTX0I0B B Poccum HemomycTHMo, Tak Kak B ropojax
P® npakTHuecKku OTCYTCTBYET COOP OTXOMOB.

Corcucanue 6 dapadanHvlx neyax.

bapabanHble Bpamaromuecs ey IS CKUTaHUS UCXOAHBIX (HermoarotosieHHbx) THO mpu-
MEHSIOT pefKo. Yaie BCero 3T nedu UCHOJb3YIOT JUIsl CKUTAHUS CHEIUAIbHBIX, B TOM YUCIE U
OOJBHUYHBIX, OTXOJIOB, & TAKXKe KUAKUX U MACTOOOPA3HBIX MPOMBIIIICHHBIX OTXOIOB, 00Ja/1at0-
HIMX a0pa3uBHBIM JCHCTBUEM.

bapabaHHbIe Ieun yCTaHABIUBAIOTCS ¢ HEOOIBIIMM HAKIIOHOM B HANPaBICHUU JABMKCHUS OT-
xon0B. Cxkopocts BparieHus rnedu ot 0,05 10 2 06./MuH. Co CTOPOHBI 3arpy3KH MOJAIOTCSI OTXO/IBI,
BO31yX U TOILIMBO. lIlak 1 301a BBIrPYKarOTCsA C MIPOTUBOIIOIIOKHOIO KOHIIA 1eun. B nepBon va-
CTU MEYU OTXOAbI MOJACYIINBAIOTCSA 10 TEMIIEPATYPbI 400°C a 3arem MIPOMCXOIUT TazudUKaIus u
C)KHTaHue, 0OBIYHO TIPH TEMIIEpaType 900—1000C.

B mpaktuke mycopocxkuranus 6apabaHHble II€UM paHEE YacTO MCIOJIb30BaJd B KauecTBE
JIOKUTATENBHBIX 0apa0aHOB MOCIE KOJIOCHUKOBBIX PEIICTOK.

[IpakTuka npuMeHeHusi OapabaHHBIX MeUel B KAUYeCTBE JOKUTATEIbHBIX O0apabaHOB Ha MYy-
COpPOCIKHUTATENFHBIX 3aBOJAX CUMUTACTCS yCTApEBIICH M MOAOOHAS TEXHOJOTHUS HE 3aKJIaIbIBACTCS
B IIPOEKTHI HOBBIX 3aBOJIOB.

3.2. Cocuzanue 6 Kunawem cnoe.

Corcueanue 6 Kunsawem cioe OCYIIECTBIISETCS 3a CUET CO3[aHus AByX(a3HOW ICEeBIOTOMO-
TEHHOM CUCTEMBI «TBEPAOE — ra3)» 3a CYET MPEBPALICHUS CI0s OTXO/IOB B «IICEBIOKHUIKOCTb) MO
JeCTBHEM BOCXOJSIIETO TMOTOKAa Tras3a, AOCTATOYHOIO JUIsl MOJAEpKaHHsI TBEPIAbIX YACTHUI[ BO
B3BEIICHHOM COCTOSTHUMU.

Crnoif HarlOMUHAET KUIISIIYIO KUJIKOCTh, U €r0 MOBEJICHNUE MOJUYUHAETCS 3aKOHaM THAPOCTa-
THKH.

CunTaercs, YTO CKUTaHUE B KUIISILIEM CJI0€ MO 3KOJIOT0-3KOHOMHYECKHM MapaMeTpaM B psae
CJIy4aeB MPEBOCXOAUT TPATUIIMOHHOE CIIOEBOE CHOKUTAHHUE.

[Teun s cxxuranus ThO B kumsmiem ciioe 00€CIEUNBAIOT HAMITYUIIHN PEKUM TETUIONEpe-
JaY¥l ¥ TIepeMenTuBaHusl 00pabaThIBaeMOT0 Marepuaia u 1mo TUM XapaKTEPUCTUKAM MPEBOCXOIST
KOTJIOArperarsl ¢ MepeTaJkuBaoImUMu pemeTkamu. Kpome Toro, anmmaparbl KUISIIETO CIOS HE
UMEIOT JBIDKYIIUXCSI YacTell WM MexaHu3MoB. OJHAKO HEOOXOAMMOCTh OOECHeUeHHUs pPeKruMa
MICEBAOOKMKEHHsI 00pabaThIBA€MOro Marepuala HakjIaJlbIBaeT OrpaHHYEHUE Ha €ro TPaHylIOMeT-
pudeckuit 1 MOpHOIOTUIECKUI COCTaB, a TAK)KE Ha TETJIOTBOPHYIO CIOCOOHOCTh. B psilie CITy4aeB
MPOLIECC CXKUTAaHUS B KUIISALIEM CJIO€, 0COOCHHO B LIMPKYIUPYIOIIEM KHUIISAIIEM CJIO€, OKa3bIBaeTCs
0osee TOPOTUM, YeM CIIOEBOE CIKUTAHHE.
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[IpousBonuTenbHOCTh Tieue mia cxuranus ThO B kumsimem ciioe coctaBisieT oT 3 A0 25
T/uac. TIpeoGanaromas TemMmeparypa cxurasus 850-920C.

B cBs3u ¢ Tem , yto Temneparypa cxuranuga ThO B kumsmieM ciioe Ha 50-100'C Hmxe 10
CPaBHEHHIO CO CIIOCBBIM CXKHUTAHUEM, 3aMETHO CHIIKACTCSI BO3MO)KHOCTh OOPa30BaHMs OKCHIIOB
a30Ta 3a CUeT OKMCIIEHUS a30Ta BO3/yXa, B pe3yjbTaTe Yero CHuxaroTcs BoiOpockl NO ¢ oTxoas-
IIMMH Ta3aMHU.

Ponv mennonocumena B cucteMax KUISIIETO CJIOSI OOBIYHO BBIMOJIHSET TOHKO3EPHHUCTHIM
IIECOK, TMMOBEPXHOCTh YACTHUI[ KOTOPOTO CO3/1aeT OOJIBLIYIO 10 CPABHEHUIO C TPAJAULMOHHBIM KO-
JIOCHUKOBBIM C)KUTaHHEM MOBEPXHOCTh HarpeBa.

[Tocne pazorpeBanus mnecka ¢ MOMOIIBIO 3alalbHOM TOPENKHU JI0 TEeMIEPaATyphl 750-800'C
HAUMHAIOT MOAAaYy OTXOJOB B KHUIILIMI CJIOW, IIe OHM CMELIMBAIOTCS C MECKOM U B Ipolecce
JBUKCHHSI HCTUPAIOTCSL.

B pesynbrare xopoiei TermionpoBOAHOCTH MeCKa OTXO/bl HAYMHAIOT OBICTPO U PaBHOMEPHO
ropeth. Beliensroneecss mpu 3TOM TEIJI0 00eCTeurnBaeT MoJIepKaHie MecKa B rOpsiueM COCTOsI-
HUU, YTO MO3BOJIET pabOTaTh B aBTOT€HHOM peXXHUMe 0e3 M0IB0/Ia TONOTHUTENLHOTO TOTINBA IS
MOJICPKAHMS PEXKIMA TOPCHHSL.

3.3. Corcuzanue npu memnepamypax éviuie nemnepamypsl NaaeJ1eHUA WIaKa.

OcHosénbimu nedocmamkamu TPAIUIMOHHBIX METOJOB TepMuyeckod mnepepabotrku THO
AenAlOMcA GONBIIOH 00beM OTXOIAMKX ra30B (5000-6000 M° Ha 1 T 0TX010B) U 0Gpa3oBaHHE
3HAYUTENHHBIX KOJMYECTB NMUTAKOB (0koyio 25% mo macce unu meHee 10% mo oowemy). Kpome
TOT0, IUTAKH UMEIOT MOBBIIIEHHOE CO/IEP)KaHUE TSAKEIbIX METAJIOB U MO 3TOM MPUYMHE HAXOJAT
JUIIb OTPAaHUYCHHOE NMPUMEHEHHE, B OCHOBHOM, B Ka4€CTBE MEPECHITHOTO Mareprayia Ha CBaJ-
Kax.

Jlnst mosmydeHus paciiaBa [Iaka HEMOCPEACTBEHHO B MPOIecce TEPMUUECKON MepepaboTKH
TBHO HeobxonuMo obecreynTh TEMIIEpPaTypy B anmapare BbIIE TeMIIepaTyphl MJIaBICHUS IIIJIAKOB
(oxoro 1300'C). D10, Kak MpaBUIIO, TPeByeT THGO MCIONB30BAHMS KHCIOPOJA, TGO TTOXBOAA 10~
MOJTHUTENIbHOM SHEpruu. 3aMeHa YacTU JyTheBOIO BO3JyXa Ha KHCIOPOJ OJHOBPEMEHHO olecrie-
YUBACT CHMKCHHE KOJIMYECTBA OTXOSIINUX Ta30B.

Haubonee oyeBUAHBIM CcrIOCOOOM MOBBIIECHUS TEMIIEPATyphl CrOpaHUs OTXONIOB SIBIISETCS
YMEHBIIICHUE COJCPKAHUS B UCIIOIB3yEMOM OKUCIHTENE (BO3AYyX€) JOJIM MHEPTHOIO KOMIIOHEHTA
(a3oTa), Ha HArpeB KOTOPOTO PACXOAYETCs 3HAUUTENbHAS YacTh BbIACISAIOMIECHCS YIHEPTHH.

BTopbIM 3HAaYMTENBHBIM MPEUMYIIIECTBOM COKMTAHUSI B KUCIIOPOJE SBISIETCS PE3KOE COKpa-
nieHne o0beMa JIbIMOBBIX T'a30B U CJIE€0BAaTEIbHO, CHUKEHHE 3aTpaT Ha ra3oouuctky. Kpome sto-
r0, CHI)KCHHAsl KOHLIEHTPAIHs a30Ta B TyThbEBOM BO3IYyXE MO3BOJSIET YMEHBIIUTH KOJIMYECTBO 00-
pa3yroIMXcs IPU BBICOKUX TEMIIEpaTypax OKCHJIOB a30Ta, OUUCTKA OT KOTOPBIX MPEICTABISIET CO-
0011 cepbe3HyI0 IPoOIEMY.

B nauane 90-x romoB mis Tepmuueckoi nepepadorku ThO mpu temmeparype 1350-1400°C
MPEeAJIOKEHbI MeTaJTypruyeckue neun Bantokosa (puc.6.2). Cxuranvue ocyliecTBIsS€TCS B KUIIS-
meM ciioe 6apOoTHPYyeMOro MIJIAKOBOTO paciuiaBa, KOTOPBIM 00pa3yeTcs W3 3arpyKaeMbIX B I€Ub
30JIONIIAKOBEIX 0TX0H0B TOLI.

MexaHn4ecKuid MEepeHoC 3TOTO IMporecca ISl IMTUPOKOMACIITaOHONH TEPMUYECKOW Tepepa-
6otku THO He MOXKET OBITh OCYIIIECTBIICH U3-32:

*toro, uro KII/] meun BaniokoBa u3-3a BBICOKOM TemIieparypbl OTBOJUMBIX ra3oB (1400—

1600'C) OueHb HU30K;

*TOTO, YTO B MEpepabOTKy MOCTYyIMaeT MPEUMYIIECTBEHHO OpraHudeckoe coipbe, T.K. ThO Ha
70—80% cocToAT M3 OpraHNYECKUX KOMIIOHEHTOB. [Ipyn HarpeBaHMM MHHEpabHBIE Bellle-
CTBa MEPEXOAT B XKHUIKYIO (pa3y, a opraHMueCcKue B ra3000pasHyIo,

*OTCYTCTBHSI HIMPOKOMACIITA0HBIX HCHBITAaHUN Tpolecca mpuMeHutenbHo Kk ThO, yrto He
MO3BOJISIET OTPadOTaTh: y3JIbl 3arpy3Kd M pasrpy3Kd; aBTOMATU3AIUIO MPOIEcca C Y4eTOM
KoJleOaHMl cOCTaBa ChIPbs, COCTaBa M OObEMa OTXOASAIIUX Ta30B U JIp.; aBTOI€HHOCTh
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nporecca NPUMEHUTENFHO K TepMO0OpabOTKE OTXOA0B KaK F€TePOreHHONM CMECH MHOTUX
KOMIIOHEHTOB, OTJIMYAIOLIUXCSI COCTAaBOM, KPYIMHOCTBIO U TEIUIOTBOPHOM CIIOCOOHOCTBIO.
Crnenyer 3aMeTUTh, 4TO KosiebaHus coctaBa ThO HecomocTaBUMBI ¢ KOJICOAHUSIMHU COCTa-
Ba TIOPOIIKOOOPA3HBIX KOHIICHTPATOB, HAMpPABISIEMBIX IS IUIABKH B Ieud BaHrOKoBa.
TarenpHOE ycpenHeHue KoyiebaHMil cocTaBa KOHLIEHTPATOB IMO3BOJISIET JOOUTHCS KoJie-
6anuit B npeaenax 0,5%, B To Bpems kak ucxoanele ThO ycpeqHeHHIO MPaKTUYECKU He
MTOJIIAK0TCS;

*BBICOKOW CTOMMOCTH Tpoliecca U 000pyIOBaHHUS.

Takum oOpaszom, Hanbosiee IeecoO0pa3HO HMCIOJB30BaTh CXKUTAHHE TMPH TeMIlepaTypax
BBIIIIE TEMIIEPATyphl IUIABJICHHS UIaKa JJis epepaboTku He ucxoausix ThO, a mis 06e3Bpexu-
BaHUS [IUIAKOB WJIM UX 00OTAlIeHHBIX (paKIHii, 00pa30BaBIIMXCS B TEPMUUECKHX Ipolieccax me-
pepabotku TBO mpu Temmneparypax HU)XKe TeMIIEpaTypbl IJIaBICHHs HUIaka. BbIXox muiakoB B
9TUX npoueccax coctabisier 10-25% ot ucxoausix THO, uTo pe3ko cHUkKAeT MOTPEOHYIO MPOU3-
BOJIMTEIHHOCTH MEYEH U MO3BOJISIET MEPUOIUIECKH BOBIIEKATh IIJIAK B IIEpepaboTKy.

KoHTponbHble Bonpockl no teme "3arpsasHeHune nutoccepb!”

1. Ilo kakoMy Mmoka3areat0 HOPMHUPYETCS COAEPKaHUE 3arpsI3HAIONINX BEIIECTB B TOYBE?
2. B KaxkoM HanpaBlI€HMHM HE NPOBOAUTCS HOPMHUPOBAHHME COAEPIKAHUS 3arpsA3HIIOLIMX
BEIIECTB B ITIOYBE?

Uro HeoOxoaumo miist yeranosineHus [1/IK mouBsl SkcriepuMeHTansHO?

Kakyto KoHIIEHTpanuio NpuHUMAIOT Npu yctaHoBieHuH [IJIK mouBbl u3 Bcex mody-
YEHHBIX 3KCIIEPUMEHTAJIBHBIM ITyTEM KOHLEHTpALUNA?

5. Kakue nokazareny HCHOIb3YHOTCS JUIsl OLEHKH CAHUTAPHOIO COCTOSIHUS ITOYBBI?

6. Yto Takoe CaHUTAPHOE YKUCIIO?

7. B dem uzmepsieTcs 3po3usi TOYBBI?

8

9.

1

Rl

B uem usmepsiercs [1/1K noussr?
JInst yero mpoBOAMTCS PEKYIBTUBALIUS 3€MEIIb?
0. Kakue sTanbl peKy/lbTUBALMH BBIIESIOT?

MoHUTOPUHI OKpyXaloLwen cpeabl

B ycnoBusix Bce Bo3pacraroiero Bo3aencTBus yenoBeka Ha OC U yrpo3bl CEphe3HBIX Hera-
TUBHBIX TOCTIEICTBUN TAaKOTO BO3JCHCTBHS CTana HEOOXOAMMOCTh JIeTaabHOW MHPOPMALIHH KaK O
coctostanm OC, Tak u 6nocdepsl B 1IETOM.

[Tepexon 6uocdeps! B HOOChepy MpeaycMaTpuBaeT yIpaBieHHe pa3BUTHEM OOIIecTBa C Of-
HOM CTOPOHBI U GHOCHEPHI — ¢ APYTOil, UTO TOJMKHO B Oy/yIlIeM He TOJBKO UCKIIIOYUTH BCIKUE OT-
PULATCIIBHBIC TOCIICACTBUS NPUPOAOIIO0TIL30BaAHUA, HO U UCITPABUTH TC, UTO YK€ UMCIIU MCCTO.

Hcxons u3 3T0oro, HEOOXOIUMBI:

*TEKYIIMN YYET U U3MEPEHHUE MPOUCXOASIINX n3MeHeHu B OC ¢ TOUKU 3peHUsT YXyAUIECHUS €&
KauecTBa,

*OlIeHKA (DAKTHUYECKOTO COCTOSHUS IPUPOJHON CPEIbI

*TIPOTHO3 3TUX U3MEHEHUH U CBSI3aHHBIX C HUMHU KOJIOTHYECKHUX MOCIEICTBUI

[Ipu 5TOM OuYeHBb Ba’k€H BOMPOC O TOM, Kakash UMEHHO Cpefa SIBISETCS ONTUMAJIbHOW JUIs
MIOJTHOTO OJIarornoiryyusi 0O1ecTBa.

O4eBHIHO, YTO «ONTHUMAIbHOCTH) OLIEHWBAETCS MO COBOKYIHOCTH KOHKPETHBIX IOKa3are-
neii. JIomKHBI ObITh YCTAHOBJIEHBI MPEAEIBHO oMycTUMble Harpy3ku Ha OC, mpeBbIlICHHE KOTO-
PBIX MOXET MPUBECTH K €€ yXyALIECHUIO.

Kauecmeo cpedvl — Takas COBOKYNHOCTb €€ IapaMETPOB, KOTOPas BCELEJIO YAOBIETBOPSET
KaK SKOJIOTHYECKON HUILIE YEeJIOBEeKa, TaK U HayYHO-TEXHUYECKOMY IIporpeccy o0IecTsa.
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KagecTBO cpenbl MOXET OBITH BEIPAXKEHO B aOCOJIOTHBIX €IMHUIIAX WM B YCIOBHBIX (Oaib-
HBIA METOJ OLICHKH ).

B CIIA ¢ 1969 1. cymectByeT mogoOHBII MOKa3aTellb — WHAEKC MPUPOTHON CPENbl, YIUTHI-
BAaIOIIHUI COCTOSTHUE BOJIbI, BO3/1yXa, IPUPOAHBIX PECYPCOB U T.II.

UT0oOBI MPOBOIUTH TAKYIO OLIEHKY, He0OXonuma oObekTuBHAs nH(popmalus o coctossaun OC.

IKonozuveckuit Monumopunz: cucreMa HaOJIIOACHUN 32 U3MEHEHHUSIMH COCTOSIHUS CPEIIbl,
BbI3BAaHHBIMHM aHTPOIOT€HHBIMH TMPUYMHAMH, TO3BOJISIONIAs MPOTHO3UPOBATh PA3BUTHE ITHX
U3MEHECHU .

Cexperapuar OOH no OC onpeaenun 3K0J0THYECKHl MOHUTOPUHT KaK CUCTEMY TTOBTOPHBIX
Habmonenuit snmemeHToB OC B MPOCTPAHCTBE M BO BPEMEHU C ONMPEACTICHHBIMU IEISIMH B COOT-
BETCTBUU C 3apaHee MOATOTOBICHHBIMH MIPOTrPaMMaMHU.

OO0BeKTaMi MOHUTOPUHTA MOTYT OBITh: MPUPOAHBIE, AHTPOTIOTEHHBIEC WIH MPHUPOTHOAHTPO-
MOTE€HHBIE CUCTEMBI.

Kak npaBumo, 11e1h MOHUTOPUHTA HE TTPOCTO KOHCTaTalus (pakToB, HO U MPOTHO3UPOBAHUE, A
TaK)Ke yIpaBJIsiollee BO3eiiCTBHE.

Cuctema monutopunra OC fomKHa penath Kak JOKAIbHbIC 331a41 HAOIIOIEHHS 32 COCTOS-
HUEM OTJENIbHBIX SKOJOTUYECKUX CHCTEM WJIM MX (PparMeHTOB, TaK M 3aJa4dl IUIAHETApHOIO MO-
psIKa, TO €CTh MPeAyCcMaTpuBaTh cCUCTEMY IodanbHOro MoHuTopuHra (CI'M).

bazoii cucrembl m100agbHOTO MOHUTOPHHIA SIBJSIOTCS a3POKOCMHUYECKHE METONbl — COBO-
KYITHOCTb METOJIOB IO TUCTAHIIMOHHOW MHIUKALIUH SKOJIOTHUYECKUX CUCTEM.

JlokanpHbIMH 3a/1a4aMi MOHUTOPHUHTA MOTYT OBITh, HalpuMep, HAOMIOEHNE U CIIEKEHHE 3a
JTUHAMUKON BPEIHBIX OPraHU3MOB, YUET ABUKEHUS MOMYISIIIUN OXPAHSIEMbIX BUJIOB KUBOTHBIX.

Takoli JIOKaJbHBIH MOHUTOPHHT TO3BOJIIET IPOTHO3UPOBATh BO3MOXKHBIN YIIEpO JIECHBIM U
MOJIEBBIM PACTEHUSIM OT BpeAUTeNei 1 0oNIe3Hel, a TakKe CPOKHU HAaHECEHUS ITOTOo yiiepoa.

Takum o0Opa3zom, SKOJOTMUECKUH MOHHMTOPHHT JOJDKEH IPEICTaBIATh COO0N HEepapXHYeCKu
OpPraHU30BaHHYIO CUCTEMY HAOIIOIEHUH, CIIaraloulylocs U3 36eHbe6 Pa3Ho20 YPOGHA:

*ri100anbHOTO (0MOC(EpHOr0) MOHUTOPHHIA, OCYIIECTBIIIEMOTO Ha OCHOBE MEXKIYHAPOTHOTO
COTPYAHUYECTBA,

*HAI[MOHAIHLHOTO MOHUTOPUHTA, OCYIIECTBIIIEMOTO B MpEJeIaxX roCy1apcTBa, CeUaIbHO CO-
3IaHHBIMU OpraHamH,

*pErMOHAJILHOTO MOHUTOPHHTA, OCYLIECTBISIEMOrO B MpeesiaX KPYMHbIX pallOHOB, HHTEHCHUB-
HO OCBaMBAE€MbIX HApOJIHBIM XO3HUCTBOM (HampuMep, B MpezesiaXx Te0CUCTEM, TEPPUTOPHU-
aJIbHO-TIPOU3BOACTBEHHBIX KOMILIEKCOB),

*JIOKQJTLHOTO OMOAKOJIOTHYECKOTO MOHHMTOPUHTA, BKIIOYAIOIIETO CIICKECHHUE 332 M3MEHEHUSIMHU
KauecTBa cpelibl B Mpenesax HACEICHHBIX MYHKTOB, IPOMBIIUIEHHBIX LIEHTPOB, Ha Mpel-
TPUATHSIX.

KoMriiekcHBIN moaX0 K CO3/ITaHUI0 CUCTEMBI KOHTPOJs mapameTpoB OC mpuBOAUT K cO3/a-

HUIO €IMHON CHCTEeMe IKOIOorudeckoro Mmouutopunara (ECM)

CmpyKkmypHbIMU 36€HbAMU CUCTEMBI ABIISIOTCSA:

*U3MEpUTEIbHASL CUCTEMA,

*uH(pOpMAIIMOHHAs CHCTEMa, BKJIIOYaromas B ce0st 06a3pl U OaHKHM JaHHBIX CAaHUTAPHOTUTHE-
HUYECKOH, TPABOBOM, MEIMKO-OMOIOTHUECKOM U TEXHUKO-YKOHOMUYECKON HalpaBIeHHO-
CTH,

*CHCTEMa MOJECIUPOBAHUS U ONTHUMH3AINH IPOMBIIIJIEHHBIX OObEKTOB,

*CHICTEMa MMPOTHO3UPOBAHUS U BOCCTAHOBJICHHUS MOJIEH SKOJIOTUYECKUX U METEOPOJIOTUYECKUX

(bakTOpoB, *  cHCTEMa MPUHSATHUS PEIICHUH.
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Crpyerypa ECM

B aHKH H 0a3kI
JTAINLIX

ITooy4. 00Lex THRHO
HH(OPMAITHH 0 COCTOAHHI
O C & pertone

Q0L eKTEI p eTHOHA

CoIfH0I0TH. VIp apTisonee
e P eI eHIe
Puc. 5.1. Crpykrypa ECM.

DddexruHocTs ECM 0becnieunBaeTcst JOCTOBEPHOCTHIO HH(POPMAITUU, TOUHOCTHIO U3MEpe-
HUHM pa3nUYHBIX (HaKTOPOB, MO3BOJSIONIMX OLIEHUTH HE TONbKO coctosiHue OC, HO M JAMHAMHUKY
HU3MEHEHUS ATHX (PaKTOpOB.

HN3mepuTebHBIA KOMILJIEKC

OCHOBBIBa€TCS Ha UCTIONB30BAHIH TOYCYHOTO H
WHTETPaJIHbHOTO METOJ0B U3MEPEHUH C MTOMOIIBIO
CTaIlMOHAPHBIX (CTAIIMOHAPHBIE MIOCTHI) U
MOOWJIBHBIX (aBTOMOOHIN — Taboparopuu,

A3POKOCMHUYECKHE CPE/ICTBA) CHCTEM.

ABPOKOCMHYECKHUE CPEACTBA IPUBIIEKAOTCS IS
NOJTY4YEHUs! KPYITHOMACIITAOHBIX HHTEIPAIbHBIX

nokazarene OC.

[ony4yenue nHpopMaIuu 0dOecreunBacTCs

TpeMs TpynmnamMu npuOopoB, U3MEPSIOLIMU :

« MeTeoposiornieckue (HakTopsl (CKOPOCTh M HAaIpaBIIEHUE BETpa, TEMIIEparypa,
JaBJICHUE, BIAXKHOCTH aTMOC(EPHOTO BO3/IyXa)
*¢onoBrie (Ha ypoBHe [1/IK) KoHIIEHTpaIuy BpeaHBIX BEIIECTB
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‘BBI6pOCBI BPCAHBIX BCUICCTB HCIIOCPCACTBCHHO HA HCTOYHUKAX 3arpsA3HCHUA

HNudpopmanuonHas cucreMa

ECM npenmnonaraet paboTy ¢ 00JbIIMMHA MacCHBaMU pa3HO0Opa3HOW MH(OpMAIUH, KOTOPhIC
BKJTIOYAIOT B cE0sL:

*3KOJIOTHYECKHE TacIiopTa MpeanpusTHA,

*TUAPOMETEOPOIIOTUICCKUE U3MEPECHHUS,

*M3MEpEHHsI KOHLIEHTPAIUI BPEIHBIX BELIECTB,

*xapTorpapuuecKue JaHHbIC

Ha ocHoBe ananusa u 00paboTku MH(OpMAIMK BBISBISIIOTCA CTaTHCTUYECKHE 3aKOHOMEPHO-
CTH M CTPOSATCSI MPOTHO3bL. ba3a — mepcoHabHbIE KOMITBIOTEPHI, 00bEIMHEHHBIE B JIOKATBHBIE Ce-
TH, UMEIOIINE BBIXOJl B pETHOHATIbHBIE.

IGNArMY

Cucrema MOAECJIUPOBAHUA M ONITUMHU3AIIHHU

MNPOMBINLJICHHBIX 00bHEKTOB

ECM pa3pabarsiBaeTcs ¢ 117610 aKTUBHO

BJIUATH Ha npoiecc 3auuThl OC OT 3arpsi3HEHUN.

B03MOXHOCTB LI€JICHAIIPABICHHOIO YIIPaBICHUS

HUCTOYHHUKaMU 3arpsA3HCHUA IMPEAOCTABIAIOT

METOZbl MaTEMAaTUYECKOTO MOJICTTUPOBAHUS
MIPOMBIIIUIEHHBIX 0OBEKTOB paiioHa

MOHHUTOPHHTA.

B nmamHOM ciiywae moa  MoAeIMpOBaHUEM
MMOHUMAETCA MOJICIMPOBAHUE TEXHOJIOTUUYECKOTO

npolecca, BKJIrouas Mozeib Bo3aeicteus Ha OC.

Heo6xonumMo nMeTh MOJIeNTH ABYX TUIIOB IO HA3HAYCHHUIO:

*TII0IPOOHBIE MOZEIH, UMEIOIIHNE MMOAPOOHOE OMUCAHUE TEXHOJOTHYECKUX MPOILECCOB M T03-
BOJIIOILME OLIEHUTH BIMsHUE OTAeNbHbIX napameTpoB TII Ha OC (Ha ypoBHE npeanpusi-
THSI)

*3KBUBAJICHTHBIE MOJIENH, CBA3bIBaroIue oOmmue nokasarenu padors! I10 co creneHpro Bo3-
neiictBust Ha OC (Ha ypoBHE aJMHHUCTPALUMHU pailoHa ISl MPOrHO3a HKOJIOTHYECKON 00-
CTaHOBKU B 30He [10, BeIMYMHBI 3aTpaT HAa YMEHbILIEHHE KOJUYECTBA BPEAHBIX BEIOPOCOB,
JCHEXHBIX JIOXOJI0B M PACXO/IOB MPEANPUATHS HA IKOJIOTUYECKHE PAOOTHI).

Ota cucreMa OCYLIECTBIISET BbIOOP ONTUMAIBHBIX PEXKUMOB PaOOThI MIPOMBIIIJIEHHBIX 00b-
€KTOB I10 PAa3JIMYHBIM KPUTEPUSAM: MUHUMHU3ALMSI pacXxo/a TOIIMBA, MUHUMU3ALlUs BPEIHOTO BO3-
nevcteusa Ha OC U T.I0.

CocTout u3 nporpaMm:

*ONTUMH3ALHUS BEIOOpA peskuMa pabOThl MPOMBIIIJIEHHOTO 00BEKTa C UCTIOIb30BAHUEM 3KOJIO-
TMYECKOro KpUTEpHs,
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*TIOAPOOHOE MOIETUPOBAHUE PEKUMOB PaOOTHI IPOMBIIINIEHHOTO 00BEKTa, *  MOJAETUPOBa-

Hue npouecca 3arpsizaenust OC (mp. OHJI-86, 90)

Cucrema NMPOTHO3UPOBAHUA W BOCCTAHOBJICHUA
noJjiei IKOJOI'HYEeCKHX u METECOPOJOTrHYCCKUX

(paxTopos

Urpaer onpenensronryro poib. UMEHHO ¢ €€ MOMOIIbIO

dbopmupyercsi oObeKkTHBHas KapTuHa coctossaus OC
pEeruoHa, OCYIIECTBISIETCS IMPOTHO3 3TOTO COCTOSHUSA,
OMpCACIAOTCd OCHOBHBIC HMCTOYHUKH 3arpsA3HCHUA,

MPUYMHBI, BIusgromre Ha kauectBo OC.

OcHOBHBIC 3aaa4yu, peuracMbIC C TIOMOIIbBIO 3TOM CHUCTEMBI:

*BOCCTAaHOBJICHHE, MPOTHO3 W OLIEHKAa XapaKTEPUCTUK MPOCTPAHCTBEHHO-BPEMEHHBIX MOJICH
(haKTOPOB, OTPAKAIOIITUX COCTOSTHUE TIPUPOTHON CPEJIbI IO JAHHBIM U3MEPEHUH,

*pacyeT nokasareyieii TOHHOCTHU BOCCTAHOBJICHHUS,

*01lcHKa WH(OPMATUBHOCTH W TPOBEJCHUE PACUETOB MO ONTHMHU3AIUU CYIIECTBYIOIIUX M
BHOBB CO3/1aBA€MbIX U3MEPUTENBHBIX CETEH,

*BBISIBJICHUE OCHOBHBIX MCTOYHUKOB 3arpsA3HEHUN W NMpUYUH u3MeHeHus coctosiarue OC ¢ Ko-
JIMUECTBEHHOM OIICHKOM JOJIeH NX BKJIAJIOB B TO U3MEHEHHE,

sompeneneHne 00IacTell MPEeBBIICHHUS] BOCCTAHABIMBACMBIMU M MPOTHO3UPYEMBIMU TIOJSIMHU
3a/IaHHBIX KPUTUUECKUX YPOBHEH,

*oTOOpakeHNEe JaHHBIX U3MEPEHHUI U KapTHH BOCCTAHABIMBAEMBIX U MPOTHO3ZUPYEMBIX TOJEH
Ha (OHE KapT U IJIAHOB MECTHOCTH B TpeOyeMoM maciiTade

JIJ1st OTICHKH COCTOSTHUSI aTMOC(EPHOTO BO3IyXa U BOJHOM CPEIbl MOTYT OBITh MCIIOJIb30BAHBI

JABa pa3JIMYHLBIX MOAXOAA:

*YICKOMBIE IIOJISI ONPEACIIAIOTCS HE MONAHHBIM MU3MEPEHUH, a B pe3y/bTare pelIcHUuN ypaBHe-
HUM, OMHICHIBAIOIINX C TOW WM WHOW CTEMEHBIO MPUOMIKEHUS paccesHue MpUMEcei B
cpene (Boxe, Bo3nyxe). Hemocrarok — Manasi TOUHOCTH, OOJIACTh MCIIOIB30BAHUS — CITy4aH,
KOTJ1a IpsIMble U3MEPEHUSI HEBO3MOXKHBI (IIPEAMPOEKTHAS IKCIIEPTH3a)

*HaXOXJCHHE TOJIeH KOHIICHTpalMi 3arpsA3HSIONIMX BEIIECTB, Oa3upyroleecs Ha BOCCTaHOB-
JICHUHM UCKOMBIX IMOJIEH MO JaHHBIM MPSAMbBIX U3MEPEHUN (HampuMep, U3MEpEeHue TUCKPET-
HBIX TOYEK HETIPEPHIBHBIX IOJIEH)

3anauu, pemaemsl ECM (17151 pernona)

*OMEpaTUBHO KOHTpoHpoBaTh coctostane OC u (HopMHpOBaTh OOBEKTHUBHYIO KapTHHY €€ CO-
CTOSIHUS,

*riporao3upoBars coctosiare OC ¢ pa3IMYHBIM BpEeMEHEM YIPEKICHNUS,

*TIIpOBOUTH cOOp M XpaHeHue uHpopmaruu o coctossHuu OC peruona,

*ONpeNeNATh OCHOBHBIC MCTOYHUKH 3arpsi3HEHMs, NPUYMHBI, Biusiomue Ha kadectBo OC u
BbIpabaTHIBaTh YIPaBIISAIONIEe BO3ACHCTBIE, HAPABIEHHOE Ha YAy4IlIEHHE SKOJIOTMYECKOM
0OCTaHOBKH.
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CHCTEMA IMDHHATHA pEI[[EHHﬁ

CIHC{TCHA HIMCP CIIH CHITCHMA IPOTIODHp. I

IKOMOTI"L. If FHITTRYE MR - DOCCTAIIODT. JKOTOT "L
) H ONTHMOIATINN ) :
MeTeop 0M0rHY. H MeTeop o T0THY.

haxTopoE e haxToOpoEB

HHIII OPMANHOHHAA CHCTEMA H daza JadHHBIX

Puc. 5.2. Cxema ECM

MoHuTopuHr atmocdepbl
Hecmotps Ha cokpaiiieHne mpor3BOJCTBA U 3aKPHITHE OOJIBIIIOTO KOTHYECTBA peanpusiTuii B PO,
3arpsisHeHue okpyxatouiei cpenbl (OC) BpeIHBIMU BEILIECTBAMH B Psijie TOPOJIOB U

PETHOHOB OCTAETCS OUEHBb BHICOKHM.

B Hacros1iee BpeMst KOHTPOJIb COCTOSHUS
arMoc(epHOro Bo3yxa OCYIIECTBIsIETCS B 262
ropogax P® ¢ momoisto 713 cranuuit
T'ocynapcTBEHHOM CeTH MOHUTOPUHTA
OKpy»Karouien cpenbl u 659 cranuuii

Pocrunpomera. Kpome Toro, cBeaeHus o

COCTOSIHMH aTMOC(EPHOTO BO3/1yXa IMOTY4ar0T
6onee yem ¢ 60 cTaHIUil pa3IMYHBIX BEIOMCTB.
OHHM CBUIETENBCTBYIOT O TOM, 4TO B 205
ropozax, B KOTOPbIX MPOKHUBAET 65,4 MIIH.
YEJIOBEK, CPEeJHUE KOHIIEHTPAIUH 3a T0J] OTHOTO
WJT HECKOJIBKUX 3arpsI3HSIONINX BEIIESCTB
npesbiraroT [TJIK. [Tpobnema 3arpsizHenus
arMocdepsl B OCHOBHOM CBSI3aHa C TUOKCHUIOM
Cepbl, OKCUJaMH a30Ta, OKCUAOM yIJepoaa,

OceH3anmupeHoM, (OPMaTbIETHIOM.

Bonee uem B 70 ropogax P® makcuManbHas KOHLIEHTpaLMs OTAEIBHBIX 3arpsI3HAIOMNX
BeniectB npesbiaer 10 [I/IK. B nacrosmee Bpemst npumepro B 70-90% ropoaos HaOmogaroTcst
pa30Bble KOHIIEHTPALIMY B3BEIICHHBIX BEILECTB, OKCUJA YIIEPOa, JUOKCHIA a30Ta, CEPOBOAOPO-
na, ¢enomna, caxu, popmanbaeruna, GTopuaa BOIOPOAa U HEKOTOPBIX APYTHX BEIIECTB, MPEBHI-
marormmue [TJIK.

Br16poc BpeaHbIx BemecTB B arMmocdepy — mpolece AMHAMUYHBIH.
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[Tpu akTUBHOM BO3/IEHCTBHH aHTPOTIOTCHHBIX HCTOYHHKOB, K KOTOPBIM OTHOCSITCSI BCE OOBEK-
Thl ¥ NPOU3BOJICTBEHHBIC TO/APA3/ICICHUS, BXOAALINE B CUCTEMY YIPABICHHUS OTXOJaMU IPOM3-
BOJICTBA W TIOTPEOJICHHS, Ha OKPYKAIONIYIO CPEAy MPOHMCXOIAT MPOUECCHl (HU3MKOXHMUYIECCKOTO
IpEBpAaICHHs], OCEIaHMs M BBHIMBIBAHHS 3arpsi3HAIOIIMX BellecTB. Ha mporekanue 3Tux mporec-
COB OOIIBIIIOE BIHSIHHE OKA3bIBACT MPAHCZPAHUYHBLI MACCONEPEHOC, B PE3YIbTATe KOTOPOTO Me-
HSIOTCS HE TOJIBKO KITMMAaTHYECKHE (METEOPOIOTHYECKUE) XapaKTEPUCTUKU
(Temmeparypa, BIaXXHOCTh, JIaBlieHHEe) aTMOC(HEPHOTO BO3yXa, HO U COCTaB M KOHIICHTPAIHS 3a-
IPSA3HSAIONINX BEIIECTB B BO3AYLIHOM cpee. DTOT MpoIece YCyryosieTcs TeM, YTO BO MHOTHX pe-
THOHAX YBEJIWYMBACTCS YUCIIO HECAHKIMOHWPOBAHHBIX CBAJIOK, YTO B 3HAYUTEIBHOH CTETICHU
BJIMSIET HAa OpraHMU3aluIo U NpoBeneHue Mmonutopunra OC.

MoHuTOopUHr rmapocdepsbl
[IpuHuMast BO BHUMaHUE JAaHHBIE FOCYJaPCTBEHHOIO BOJHOIO KajaacTpa, CIEAyeT OTMETHTh, UYTO
CyMMapHBbI 3a00p BOJIBI U3 MPHUPOIHBIX BOJHBIX OOBEKTOB 3a MOCIEIHUE TOABl HECKOJIBKO CHU-
3UIICS, U HAMETHJIACh CTaOWMIIM3allusi OCHOBHBIX IMOKasaTelel BOMOMOib30BaHus. [loTpebieHue
BOJIBI JIJI XO3SIUCTBEHHBIX HY)KJI COCTaBIIIET MMPUMEPHO 73 KM® B TOZ, B TOM YHCIE: U3 MOBEPX-
HOCTHBIX UCTOYHHKOB — OKOJIO 58 KM3; W3 IIOJ3EMHBIX — OKOJIO 13 KM3;

MOPCKOH BOJIBI — OKOJIO 5 KM

Haubonee BogoeMKuUMH OTpACTISIMU XO3SHUCTBA SBISIOTCS
SHEPTeTHKa, MAIIMHOCTPOEHHUE, IEJUTIOI03HO-0yMaXKHas ,
TOIUTMBHAS, XUMUYECKas U HEPTEXUMHUIECKasl, TUIICBas
MPOMBIIICHHOCTb, YEPHAsl U LIBETHASI METAJTYPTrHsl, a TAKKE

KUJIMITHO-KOMMYHAJIbHOC U CCIILCKOC XO3SUCTBO.

3

Bonbioe konruectBo BoabI (7,9 KM™) TepsieTCsi BO BHEITHUX
CEeTSAX MPU TPAHCIIOPTUPOBKE OT BOJOMCTOYHUKOB 10
Bononorpedureneii. Kpome Toro, 3HaunTeNbHBIE 00BHEMBI

3a0paHHOMN BOABI TEPSIIOTCS B MPOIECCE MPOMBIIITIEHHOTO

MIPOM3BOACTBA BCIIEACTBHE HECOBEPIICHCTBA TEXHOIOTUHN U
yTeueK B cucTeMax BojocHaOxkeHus. Hampumep, B
KOMMYHAJIbHOM XO3SIUCTBE U3-32 U3HOIIIEHHOCTU
BOJOMPOBOJHBIX CETEH U HECOBEPILIEHCTBA 3alIOPHOM apMaTyphbl
Tepsiercs B cpenineM 6onee 20% nogaBaeMoi MoTpeOUTeNIsIM

BOJbI.

MOHUTOPUHT BCEX UCTOYHHKOB BOJOMOTPEOIICHUS M BOAOIOIB30BaHMUS MOKA3BIBAET, UTO
PEYHON CTOK SIBISIETCS OCHOBOM BOAHBIX pecypcoB Poccum, u B cpefHHE 110 BOJHOCTH I'OABI OH
cocrapmsier 4262 kM, 13 KOTOpbIX 0KoJi0 90% mpuxoautcs Ha 6acceiinbl CeBepHoro JlenoBuTtoro
u Tuxoro okeanoB. OmHako Gonee 80% Hacenenus Poccun u ee OCHOBHBIC MPOMBIIICHHBIA U
CEeJIbCKOXO3SIMCTBEHHBIN IMOTEHITMABI COCPEIOTOUCHBl B OacceitHax Kacmwuiickoro m A30BCKOTO
MOpeH, Ha JOTI0 KOTOPBIX IPUXOAUTCS MeHee 8% romoBoro oobemMa peuHoro CTOKa CTPaHbl.
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ITo maHHBIM MOHUTOpHHTA B IeJIOM 1Mo Poccuu, cymmapHbIid 3a00p CBEXeil BOABI M3 BOJO-
WCTOYHHUKOB B CPEIHHI 110 BOAHOCTH TOJl COCTABIISAET OKOJIO 3% OOIIUX BOIXHBIX PECYPCOB.

OnHako Mo psiiy perMOHOBBO/103a00p U3 peuHbIX OacceitHoB mocturaer 50% u Oonee. Takoe
IIOJIOKCHHUEC OCJ1 O6’b$ICH$I€TC$I MMpeKKAC BCCTO TCM, YTO MOBCPXHOCTHBIC BOALL HaI/I6OHee AOCTYIIHBI
TSl IOTpeOUTENeH.

Bce BOJHBIC OG’bGKTBI, OCO6€HHO MOBCPXHOCTHBIC, TTOABCPIKCHBI 3arpA3HCHUIO BCUICCTBAMU
OHMOJIOrMYeCcKOTr0 U (PU3NKO-XUMUYECKOTO mpoucxoxaeHus. [lo atoit mpuunne okono 40% crou-
HBIX BOJ OTHOCATCHA K KaTCropuvH 3arpA3HCHHBIX, U3 KOTOPLIX OCHOBHOH 06’beM MNpUXOOUTCA Ha
J0JT10 TTpoMBIUIeHHOCTH (33%) 1 KoMMyHanbHOTO X03s1iicTBa (61%)).

XoTs B MOCIEIHUE TOABl HAOMIOMAeTCsl yCTONYMBAsi TEHACHIIMS K CHUKEHUIO cOpoca 3arpsis-
HSIOIUX BEUIECTB B BOJOEMBI, TEM HE MEHEE CYIECTBEHHBIH BKJIAJ B 3arpsi3HEHUE BOAHBIX 00b-
€KTOB BHOCHUT CMBIB 3arpsI3HSIOIINX BEIIECTB C TUIOIIAIA BOJOCOOPOB.

MOHUTOPUHI ypOaHMU3NPOBaHHbIX TEPPUTOPUN

B nacrosimee Bpemst Enunas cucrema
3KOMOHMUTOpUHTA B PD OTCYTCTBYET, U 3TO B
3HAYUTEIBHON CTENEHU 3aTPYyNHSIET
JIEATEIIbHOCTh Pa3JIMYHbIX OPraHOB YIPABICHHUS,
OTBETCTBEHHBIX 3a 00eCIIeUEHNE PKOTOTMUECKOM
oe3omacHoctu. COmIacHO JaHHBIM

TocynapctBenHnoro pokiana «O cOCTOSTHUU

OKpYy’Karolen mpupoaHoi cpeanl Poccuiickoit
®enepanuu B 1996 1.», mpoomkaeTcs mpoiece
Acrpaaanu 1mo4B BCJICACTBUC 3arpA3HCHHUA UX
BPCAHBIMU BCHICCTBAMMU, BBI6paCBIBaeMI>IMI/I B
OKPYKaIOIYIO Cpely MPOMBIIIIEHHBIMH
OpEeanpUITUSIMH U aBTOTpaHcopToM. Kpome
TOIr0, HCCMOTPA Ha CriaJl TpOU3BOACTBA U
YMCHBIICHUC 061,eMa IMPOMBINIICHHBIX
BBIOPOCOB, COXpaHSETCS TeHICHUUS
AKKyMYJIHPOBaHHS TOKCUYHBIX BEIIECTB B

IIo4YBax.

DKOJIOT0 -TOKCUKOJIOTUYECKU MOHUTOPHUHT IOYB Ha COJAEPKAHUE TSHKEIBIX METAIJIOB,
OCTATOYHBIX KOJIMYCCTB NCCTULIUA0B, HUTPATOB U APYTIrUX TOKCHUKAHTOB ITOKAa3aJl, YTO 3HAYUTCIIb-
Has 9acTh OOCIICIOBAaHHBIX CEIHCKOXO3SIMCTBEHHBIX TEPPUTOPUA 3arpsisHeHa deMmeHTtamu [ u 11
KJ1acca OIIaCHOCTH.

JlaHHble, TIOJTy4YeHHbIE B PE3yIbTaTe MOHUTOPUHIA B HEKOTOPBIX PETMOHAX, MO3BOJUIM CO-
CTaBUTb KapTOrpaMMbl, YCTAHOBUTb UCTOYHUKH 3arpsA3HCHUA U BBIpa6OTaTB H€O6XOI[I/IMBIG PCKO-
MEH/alluY, HallpaBJIeHHbIE Ha yay4lleHne cutyauuu. CoriacHO SKCIEPTHBIM IaHHBIM UHCTUTYTA
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I'eoskosmornn PAH kpaiiHe BBICOKOW M BBICOKOW CTENEHBIO TEXHOTCHHOTO 3arpsi3HEHUsI OTIMYa-
IOTCSl KPYIHbIE MHOTO(YHKIIMOHAJIBHBIE TOpOJa C MPUOPUTETOM XHUMHUYECKOTO, HeTeXuMuue-
CKOro, MeTajryprudeckoro npous3BoactB B Kemeposckoi, Mypmanckoii, HoBropoackou, Tsep-
ckoii, benroponckoii, Yensiounckoit, HoBocuOupckoit u psige npyrux oomacreit.

VYXyaieHne 3K0JIOTHYecKord CUTyalli HaOllloAaeTcs He TONbKO BHYTPH TPaHMI] TOPOAOB, HO
U JIaJIeKo 3a MX IpenenaMu. TeXHOTreHHbIE BBIOPOCHI OT MPOMBIIIJICHHBIX WCTOYHUKOB M TpPaHC-
MIOPTa PaCHpPOCTPAHSIIOTCAHA MPUIIECTAIOIIUE TEPPUTOPHUH, SABJIAACH PUUUHON 3arpsi3HEHUS CEllb-
CKOXO3SIICTBEHHOM MPOAYKINH, YXYAILIECHHUSI COCTOSHUS IPEBOCTOSI U CHUXKEHUS €ro (PUTOIMIHON
posu. [Ipy 3TOM 30HBI BIMSHHS TOPOAOB MPOCTUPAIOTCS HA JNECITKA KUIOMETPOB, a KPYIHBIX
IPOMBILUIEHHBIX arjIoMepaluil — Ha COTHU KUJIOMETPOB, HanpuMmep: MockoBckoil — Ha 200 kM,
Tynbckoit — 120, Cpenneypanbckoit — 300, Kemeposckoit — 200 kM u T.1.

Bo mMHOrux ropogax M permoHax OCHOBHBIM 3arpsI3HUTENIEM OKPY)KAIOIIEH CPEIbl SBISAETCS
aBTOTPAHCIOPT. B pe3ynbrare CKUraHus OpraHWYeCKOTrO TOIUIMBA B JBUTATENISIX TPAaHCIIOPTHBIX
CPEZCTB B OKPYKAIOIIYIO CPeAy BBIOpAChIBaETCs OOJIBIIOE KOJTMYECTBO TSKENIBIX METAIIOB, CAXKU
u 1p. Tak, moctymieHre CBUHIA B OKPYXKAIOLIYIO CPEAY OT aBTOTPAHCIIOPTA COCTABIISIET IPUMEP-
HO 4 ThIC. T B Tol1. Hambonbiee 3arps3HeHne cBHHIIOM HabiromaeTcss B MockoBckoi, CaMapcKoi,
Kanyxckoit, Hmxeroponckoit u Bnagumupckoi 061acTsix.

He meHbIIyI0 ONAacHOCTD I OKPY’KAIOILIEH Cpeibl MPEACTABIAIOT TOKCUYHBIE OTXO/bI IPO-
M3BOJICTBA U MOTpeOIeHUs], KOTOPhIX B PD B XpaHunumiax, B HAaKOMUTENAX, HA CKIIaJaX, B MO-
THJIbHUKAX, Ha MOJUTOHAX M JIpyrux oObekTax HaOmopeHus Hakomuioch Ooinee 1400 muH. T.
HeratuBHoe BIMSHUE OTXOAOB Ha COCTOSTHUE 3€MeIb O0YCIIOBIEHO TPYIHOCTSIMU, CBS3aHHBIMU C
UX repepaboTKoi, yrunuzanuen u xpaneHueM. OTcyTcTBue B Poccum pa3BUTOM cUCTEMBI yIIpaB-
JIEHUSI OTXOAAMH OI'PAaHMYEHO BIUCBIBAIOUIEICS B CUCTEMY HKOJOTMYECKOTO0 MOHUTOPHHIA, SIBJIS-
€TCsl OIHOM M3 NPUUYMH 3aXJaMJIEHHUS TEPPUTOPUU M BO3HUKHOBEHUS HECAHKIMOHMPOBAHHBIX
CBaJIOK.

MOHHUTOPUHT 3KOJIOTUYECKOTO COCTOSHHS ypOaHU3MPOBAHHBIX TEPPUTOPHI pPa3BUBAETCS
MeaJieHHbIMU Temnamu. HaunGonee mpoaBUHYTHIMU B 3TOM HAIPAaBICHUU SIBJISIOTCS HEKOTOPHIE
KpYIIHbIE TOPO/A U NPOMBIIIJIEHHBIE 30HBI, B KOTOPBIX, I10 OLEHKAM CIIELUAJIMCTOB, CIOXKHUIAChH
CJI0HAas HKOJIOTUYECKAasi CUTYallHs.

JKonoruyeckas JKCcnepTn3a
B cuctemy oxpaHsl OKpyKaromiei cpeibl U yIpaBIeHUS TPUPOAOIIOIb30BAHUEM BXOIUT P
cneun(puyecKux HUHCTPYMEHTOB U PHIYaroB.
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oT 23.11.1995
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Ha OKPYRAOLIYIO CPERY)

~ Ilono®eHHe ¢ DOpANKE OIpOBENEHHA | 503
or 11.06.19%6 1

L SKONOTHYECKAT
cepTHOHKEAHA

Puc. 6.1. Cucrema ynpapjieHUsI IKOJOTHYECKON 0€30MACHOCTHI0

Kak BHIHO W3 CXEMbI, OJHUM W3 OCHOBHBIX HAMPABICHUU NEATEIBHOCTH MPUPOTOOXPAHHBIX
YUPEKACHUH, KOMUTETOB M OOLIIECTBEHHBIX OpraHU3alMi ABJISIETCS SKOJIOTHUECKas IKCIIePTH3a
— 3¢ deKTUBHBIN BUJ YITPABICHYSCKOW IEATEILHOCTH B (pOopMe IPEeIynpeIUuTeILHOTO KOHTPOJIA.

B cootBercTBUU € 3aKOHOM «O0 SKOTOTHYECKON IKCIIEPTU3EY:

IKonozuueckasa IKchepmusa — 3TO YCTAaHOBJIEHUE COOTBETCTBHSI HAMEUaeMOUM XO3sHCTBEH-
HOW M MHOM JEesTeIbHOCTH SKOJOTHYECKUM TPEOOBAaHMSIM U OIpe/esieHHe JOMyCTUMON peasn3a-
I 00BEKTA IKOJOTUUECKON IKCIEPTHU3BI B LEISAX MPETYNPEKACHUS BOZMOXKHBIX HEOIArompHsT-
HBIX 3KOJOTHUYCCKUX BOB,Z[GﬁCTBHfI U CBA3aHHBIX C HUMH COLIMAJIBHBIX, SKOHOMUYCCKHUX UHUHBIX I10-
CJICNICTBHH peann3aiuu 00beKTa SKOJIOTHUECKON IKCIIEPTH3HI.

DKOIIOTUYECKas IKCTIEPTU3a BKITIOYAET B CEO:

1. Ouenky Bo3zaeictBus Ha OC (OBOC), koTopast oGecriednBaeT yueT 3KOJIOTHYECKHX
TpeOOBaHMI HA CTAJNH Pa3pabOTKH.
2. T'ocynapcTBEHHYIO SKOJIOTUYECKYIO KCIEPTU3Y, KOTOPas YYUTHIBAET 3KOJIOTHYECKHE

TpeOOBaHUs HA CTAJUU MPUHATHS YIIPABICHUECKUX PEIICHU.
Taxxe B Poccuiickoit denepaiuu MOXKET NMPOBOAUTHCS OOIIECTBEHHAs! SKOJOTHMUYECKas IKC-
IepTU3a.
B 0CHOBY 3K0IOrH4eCKOM 3KCIEPTU3BI 3aKIaAbIBAXOTCS CIEAYIOLNE IPUHIUIIBL:
*TIPE3yMIIIUS MTOTEHIIMATHLHON SKOJOTMYECKO OMacHOCTU 000N HaMeuaeMOM W MHOM aes-
TEJIbHOCTH;
*00s13aTeNTbHOCTH TPOBeAeHUS [ DD 10 MPUHATHS PEIICHUN O pealn3alui 00beKTa IKCIIEPTH-
3bI (B Ka4€CTBE I'apaHTUU IPEAYCMATPUBAETCS BOSMOKHOCTb OTKPBITUS (PMHAHCUPOBAHMS
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paboT Mo MpoeKTaM U MporpaMMaM TOJIBKO MPU HAJIMYUH MOJIOKUTEIBHOTO 3aKII0UEHUS
9KCIEPTHU3BI);

*KOMILIEKCHOCTb OLICHKU BO3JIEHCTBHS Ha OKPYXKAIOIIYIO IIPUPOIHYIO CPENY XO3IUCTBEHHOU U
WHOH IEATEIBHOCTH U €€ MOCIICICTBUM;

*00513aTeTLHOCTH y4eTa TpeOOBaHUHN IKOJIOTUUYECKON 0€30MacHOCTH;

*JIOCTOBEPHOCTH U TOJIHOTHI HH(POPMALIUH, IPEACTABIAEMON Ha HKOJIOTUYECKYIO KCIIEPTHU3Y;

*HE3aBUCHMOCTH SKCIIEPTOB MPHU OCYLIECTBICHUH WMHU CBOUX IOJHOMOYUU (TO €cTh Hempe-
MEHHBIM YCIIOBHEM SBIISICTCS OpraHU3allMOHHAs U (PMHAHCOBAs HE3aBUCUMOCTH OpTaHU-
3YIOIIMX U OCYHIECTBIISIOMINX IKCIIEPTU3Y OPraHOB, KOTOpasi 00eCeynBaeTCs KaK 3a CueT
¢uHaHCHpOBaHMS U3 OIOIKETa, TaK M 3a CUET CPEACTB, MOCTYMAIOUIMX OT 3aKa3uuka 3a
BBITIOJITHEHHUE SKCTIEPTHBIX padoT);

*Hay4YHON 000CHOBAaHHOCTU, OOBEKTUBHOCTU M 3aKOHHOCTH CIENIaHHBIX 3aKIIOUEeHUHN (YUUTHI-
Basl, YTO HKCIEPTH3a MPEACTABIsAET OO0 HayuYHO-HCCIIeI0BaTeIbCKUN MPOLIeCcC, OUEBU/I-
Ha HEO0OXOAMMOCTD €€ MPOBEICHHS Ha COBPEMEHHOM HayYHO-TEXHHUYECKOM YPOBHE C UC-
MOJIb30BaHUEM HOBEWIIUX (OpPM HCCIeAOBaHUN U KBAJIU(UIMPOBAHHBIX YYEHBIX U CIle-
[[UATMCTOB; IPUYEM PE3yIbTaThl PaObOTHI JOKHEI HE TOJIBKO
(bukcupoBaTh AOMYIEHHbIE HAPYLIECHHS, HO U J1aBaTh HAy4HO 00OCHOBAHHYIO OIICHKY I10-
CJICZICTBUH, a TAaKXKe - PEKOMEHJAIMU OpraHaM, MPUHUMAIOIIUM pPELIeHUs, 110 yCTpaHe-
HUIO U UCTPABICHUIO HEJJOCTATKOB );

*TJIACHOCTH, YYaCTHs TPaXKJIaH M OOIECTBEHHBIX OpraHu3anuii (00beIUHEeHHI), yueTa o01ie-
CTBEHHOT'O MHEHHUS;

*OTBETCTBEHHOCTH YYaCTHUKOB IKCIIEPTU3HI U 3aMHTEPECOBAHHBIX JIMII 32 OPraHU3ALHIO,

MPOBEICHUE W KAYECTBO YKOJOTHUECKON IKCIIEPTU3HI.
O6bexTamu ['DD sBISIIOTCSA BCe MaTepuaibl MO
00BbEKTaM ¥ MEPOIPHUATHS, HAMEUCHHBIM K peaTH3aiuu
Ha Tepputopun PO (manoBbie pabOTHI — MPOTHO3BI
Pa3BUTHUS OTPACIH XO3SIMCTBA, COCTOSHUS OKPYKaoIIel

MIPUPOIHON CPEIBI | T.I1.; IPEATUIAHOBAS TOKYMECHTAITUS

— CXEMBbI pacCeIeHMs], CXeMa OXPaHbl MajbIX PEK U T.II.),
a Taxoke Bce npenmnpoektHole (TOO0, 3ananue Ha
MPOEKTHUPOBAHUE) U IPOCKTHBIE MaTepuasl (paboune
IIPOEKTHI Ha CTPOUTEILCTBO, paboyast U CMETHas
JOKYMEHTAIIHs ) IO 00BEKTaM U MEPOTIPUSITHSM,
HaMEUYEHHBIM K peanu3anuy Ha teppuropuu PO,
HKOJIOTUYECKHEe 0OOCHOBAHUS BBIIABAEMBIX JIMIICH3UH Ha

MPHUPOAOTIOIH30BAHUE.

Takum ob6pazom, D3 mopiexkar kak rpaKIaHCKUE, TaK U BOCHHBIE, 0OOPOHHBIE U T.II.
OOBEKTHI.
Marepuanbl 1Mo 00bEKTaM TrOCYIapCTBEHHOM IKOJIOTHUECKOW IKCHEPTU3bI (eAepatbHOr0 YPOBHS
HaMpaBJsAOTCd B MUHUCTEPCTBO MPUPOJHBIX PECYPCOB, a IO 0OBEKTaM, OTHOCSIIUMCS K CyObeK-
TaM MECTHOTO U PETrMOHANILHOTO YIPABIEHUS — B TEPPUTOPHUAIIBHBIE OPTaHbI



Hanpaenenue noocomosxu 08.03.01 « Cmpoumensbcmeo»

IHpogunv «lIpomvlunennoe, epaxcoanckoe u dHepeemuieckoe CImpoumenbCmeo»

Memoouueckoe obecneuenue oucyunaunsvt 51.0.08 «konocusy»

CIMOMEHCKINA

@unnan

“M3n_

HOJ’IHOMO‘II/ISI, ImpaBa u 0053aHHOCTH OpraHoB, CIICHHUAJIbHO YIIOJTHOMOYCHHEIX B 00JIaCTH KO-

JIOTUYECKOMN IKCIIEPTU3BI.

®denepanbHbI Opran

TeppuropuaibHbIi Opra

OpFaHBI CaMOYIIPaBJICHHUA

IToHOMOYMS

Pa3zpaboTtka mopsiaka U pe-
maMeHTa mmposenieHus [ 90

Koopaunanmst  skomoro-  skc-
MIEPTHOM JEATENBFHOCTH B

P® u ocymiecTBiieHre METONYE-
CKOTO PYKOBOJCTBa TEPPUTOP.

opradoB ['09

KOH(EPEHIHA, CEMHHAPOB 110 D3

Opranu3zanyst 1 nposeaeHue 9D 00bEKTOB Opranuzamus 099
(henepamTbHOTO YPOBHS
Haxojsl. B TEppHU-
TOPHATFHOM BEJIOMCTBE
YcraHoBiieHHe MpaBuI YcraHoBieHue CpPOKOB
OTIpeIeTICHHSI CPOKa U TIPOBE/ICHUS U YCIOBUI
YCJIOBUM NEUCTBUS MOJOXKUT. 3a- | ACUCTBUS TONOXKHUT. 3aKITIOUCHUS
kmoueHus 190 I'D5
HayuHo-mMeToanyeckoe 00 ecriedeHne
Opranusaius nHOOPMaI OHHOTO 00€CIICUCHHUS
Opranuzanus Opranuzanus

OOIIECTBEHHBIX OCYKICHUH,
MIPOBEICHHUE OMPOCOB CPEIH
HaceJeHUs

Benenue peectpa skc-
nepros 00

IIpaBa

Opranuzanyus,
MpoBeIcHNE M ydactue B OO (U B
COBM. DD HECK. TOCy/1apCTB)

Vuactue B O3, BO3-
MOXKHOCTh JOCTyIa K OaHKy
JTAHHBIX

Hanpasnenue penerara B

KayecTBe HAOIIonarens B
9KCIEPTHBIE  KOMMCCHH,
00BEKT HAXOAUTCS HA UX
TEPPUTOPHUH, MOTYICHUE BCE HH-
¢dopmaun 00 ypoBHE BO3ZIEH-
ctBus Ha OC oObekra
209

€ClIn

HpHBHe‘ICHHe HMHOCTPAHH BIX CIICHUAJIMCTOB U YYCHBIX

COTJIaCOBBIBasl 3TO ¢ dene-
paJbHBIMU OpraHaMHU
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Hanpapnenne B OaHK WH-
dhopmaruu ((pUHAH-COBBIC IOTO-
KH) Hamnpagnenue npenioxeHuit
mo yaydmeHuio Ob 00BEKTOB,
KOTOphIC  IUTAHUPYIOTCS IS
CTPOUTENHCTBA

OO0s13aHHOCTH

ObecriedeHne COOTBETCTBH S MPUHATHIX PEIICHUN

(henepanbHBIM 3aKOHAM
rOCyJapCTBCHHBIM

3aKOHaAM

WudopMupoBaHre npaBoo XpaHUTEIBHBIX OPTaHOB O BBISIBJI €HHBIX NPAaBOHAPYLICHUSX

a TaKxe
WHGOPMUPOBAHKUE CPEICTB Mac-
COBOI HMH(pOpMAITIH

*Opranbl caMOyIIpaBJIeHUS — yIIpaBa, IpedeKTypa.
OdunmanbHO yCTaHOBICHHBIN MOPSIIOK OPraHU3aIliK U MPOBEICHUS SKOJIOTMUYECKOM dKCTIep-
THU3bI BKJIIOYAET B C€0sI MSATh OCHOBHBIX CTAJIUI:

I. Ha3HAuYEHUE FKCIIEPTU3bI U €€ OPTaHU3alIUIo;

2. cOop, 00001IIeHNE, aHATTN3 U OIEHKY TOCTYIHUBIICH HHPOPMAITUH;

3. (dbopMupoBaHUE MPEABAPUTEIHHOTO 3aKIIOUECHUS U O3HAKOMIICHUE ¢ HUM OOIIEeCTBEH-
HOCTH;

4. MPE/ICTABICHUE OKOHYATEIHHOTO 3aKIIOUEHUS SKCIIEPTHON KOMUCCUU U YTBEPXKJICHUE
€ro B KaueCTBe 3aKiroueHus: ['930 pykoBOAUTENEM KOMIIETEHTHOTO OpraHa;

5. paspeleHre CropoB U MPH HEOOXOAMMOCTH MPOBEICHUE MOBTOPHOU (OTIOTHUTEIh-

HOM) DKCIIEPTHU3BI.

PabGoter mo mpoBenenno '3 OCyIMIECTBISAIOTCS Ha TUIATHOM OCHOBE. 3aKa3yMK JOJDKEH
CBOEBPEMEHHO IMPOU3BECTH OIUIATy U MPEACTaBUTH MOATBEPKIAOIINE TOKYMEHTHI B TeueHue 30
JTHEH co JHS MOJydyeHUsl YBEJOMJICHUSI O HEOOXOAMMOCTH OILIaThl, B MPOTUBHOM CJy4ae dKCIep-
TH3a HE MPOBOJUTCA, a Marepuabl BO3BPAIIAIOTCA 3aKa34MKy BMECTE C COMPOBOIUTEIbHBIM
MUCHMOM.

[Tocne mocrymiieHus MaTepHalioB B SKCIEPTHOE IMOApa3/eieHUe, CleHUaln3upyromeecs B
npoBegeHuH ['39, TOKYMEHTBI PETUCTPUPYIOTCS U PYKOBOACTBO MOAPA3EICHUS OMpEaesieT OT-
BETCTBEHHOTO HCIIOJIHUTENSI U3 YUCIIA IITATHBIX COTPYIHUKOB, B OOS3aHHOCTH KOTOPOTO BXOJIUT
Opranu3aius u nposeaeHue 199,

OTBETCTBEHHBIN UCTIOIHUTEINb OMPEACISECT:

*CIIOKHOCTE 00bekTa ['D0;

scpok npoBeneHus '3 (st mpocThix 00BeKTOB — 10 30 MHEH, AT 0OBEKTOB CPEAHEH CIIOXK-
HOCTH — 110 60 nHel, nns cinoxHbeIX — 120 AHEH; NomycKaeTcsi KOPPEKTUPOBKA CPOKOB
AKCIEPTU3bI, OTHAKO OHU HE JOJKHBI IIPEBHIIIATH 6 MECALIEB);

*KOJIMYECTBO MPUBJIEKAEMbIX SKCIEPTOB (HEUETHOE, HE MEHbIIE 3; B KaueCTBE DKCIEPTOB BhI-
CTYNAIOT CIENHUATUCTHI, 00JaIal0Ne HAyYHBIMA WM MPAKTHYECKUMH MO3HAHHUSIMH 10
paccMaTpuBaeMOMY BOIPOCY, SIKCIIEPTOM HE MOXKET ObITh MPEACTABUTENb 3aKa3uuKa MU
pa3paboTurKa WK TPa)xIaHWH, IMEIOIIUNA TPYIOBBIE UM OTOBOPHBIE OTHOIIEHUS C 3a-
Ka34MKOM WJIH pa3pabOTUYHUKOM);
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*CTOMMOCTD IpoBeeHus '903.

B TeueHue BpemeHH, MPEAYCMOTPEHHOTO JUIsl OIUIaThl paboT, OTBETCTBEHHBIMHUCIIOIHUTEND
MOJITOTABIIMBACT TEXHHUUECKOE 3a/laHue IKCIIEPTHON KOMUCCHH Ha npoBeneHue 1’90 u mpeaoxe-
HUS 10 KaHAMJATypaM PYKOBOAMUTENS U OTBETCTBEHHOTO cekpeTapsi (0ObIUHO 3TO paHee Ha3Ha-
YEHHBI OTBETCTBEHHBIN CEKPETaph).

[Ipencenarens ['2D yuactByeT B hopmupoBanuu 1’93 U COTIacOBBIBAET €€ COCTaB, YYaCTBY-
€T B IOATOTOBKE 33JaHUS WIEHAaM KOMUCCUH, OPraHU3yeT MOJATOTOBKY CBOAHOIO 3aKIIIOYECHHUS.

DKCIepT UMEET MPABO 3asIBIATH CHEIUATBHO YIOIHOMOYEHHOMY TOCYIaPCTBEHHOMY OpPTaHy
0 HEOOXOIMMOCTH TPEACTaBICHHS JTONOJHUTEIbHBIX MaTepHalioB, a Takke (GOpMyIHpOBaTh OCO-
0oe MHeHUe. B 00s13aHHOCTH 3KCIIepTa BXOIUT BCECTOPOHHEE OCYIIECTBICHUE aHAIM3a TPEICTaB-
JIEHHBIX MaTepHasoB, coOMoaeHne 00mux TpedoBanuii PM, cobmoeHrne yCTaHOBICHHBIX CPOKOB,
00BEKTUBHOCTh 1 00OCHOBAaHHOCTH BBIBOIOB, COONMIOIEHUE KOH(DUICHITNAILHOCTH CBEJICHUN U CO-
XPaHHOCTH MaTepUasoB, MPEICTABICHHBIX HAa SKCIEPTHU3Y.

'S0 HaunHaeTcs ¢ MPOBEIEHUST OPTraHU3AIMOHHOTO 3aCEaHMs], HA KOTOPOM MPHUCYTCTBYIOT
YJIEHbl KOMHCCHH, 3aKa3UHK, TPEICTAaBUTENN 3aMHTEPECOBAHHBIX OpraHU3aIuil.
TeppuropuanbHbie OpraHbl MOTYT JEJIETUPOBATH CBOETO MPEACTABUTENS B COCTAB IKCIIEPTHOU KO-

arcouu (Aen mmapa ramaca)
MAAVUXIXL \(UVI 1pana 1uiivvda .

B nporiecce paboThl YiIeHbI SKCIIEPTHOW KOMUCCHU U3Y4YaroT MaTepHabl,
MpeACcTaBlIeHHbIE HA 190 ¥ Ha OCHOBAaHUM MX aHAJIM3a TOTOBST MHAUBHU-
I[yaJIBHBIe BKCHepTHBIe 3aKJIFOYCHUSL. HpI/I HGOGXOI[I/IMOCTI/I OCYH_IGCTB.H}I-
€TCs BBIE3/] YWICHOB IKCIIEPTHON KOMUCCHH Ha MECTO JIJIS TTOTYUEHHUS J10-
HOHHHTGHBHOﬁ I/IH(bOpMaI_[I/II/I. Ha OCHOBaHHNHU I/IHI[I/IBI/II[yaJIBHBIX J9KC-
MEePTHBIX 3aKIIOYCHUN PYKOBOIUTEIN TPYII MOATOTABIUBAIOT MPOCKTHI
TPYIIOBBIX 3aKIIOYCHHM, KOTOpBIE OOCYKIAIOTCS HAa 3acCeHaHHsIX JKC-
MEPTHBIX TPYII U TMPEACTABISIIOTCS OTBETCTBEHHOMY CEKPETapro HIIH

. HHs 00CyXXJaeTcs Ha
\| 3AKJTFOYUTENIFHOM 3aCelaHud B TMPHUCYTCTBUU 3aKa3uuka, pa3padOoTIHKa
MaTepuayioB, MpeICTaBUTENs aIMHUHHCTpPALMU, IpeAcTaBUTeNel o01ie
_' CTBEHHOCTHU U TEPPUTOPHATBHBIX OPraHOB.
t o 3aKimoueHue ['00 moanuckIBaeTCsl BCEMU YiI€HAMH SKCIEPTHOM KOMHUCT
kimoueHne 90 He moanucaHo KBanu(UIMPOBaHHBIM OOJIBIIMHCTBOM TOF
W15 cpoka mpoBeneHus 193, naHHas SKCTepTH3a CUUTACTCS Oe3pe3ybTar:
HO. Bce 3akitodeHus 1 0coOble MHEHHS MPUHUMAIOTCSI KCBEJCHHUIO U CO3/IA€TCSl HOBAsl SKCIIEPT:
Hasi KOMHCCHS U3 SKCIIEPTOB, HE YYaCTBYIOIIUX B mpeablayiei ['939.

Omara paboOTHl SKCIEPTHOW KOMHMCCUHM MPU MPOJUIEHUE Cpoka mpoBeneHus 03 mpowussor
Anressacuerepeaers MHPPeeceri-—«/}8 ™—MmM8M—F — — — —

3akroueHue, MOAMUCAHHOE KBUTH(DHIIMPOBAHHBIM OOJBITMHCTBOM YJICHOB JKCIEPTHOM KO-
MHCCHH, TIpUoOpeTaeT craryc 3akimtoueHus ['DD mocne ero yrBepxiacHUs pykoBojacTtBom MIIP
Poccuu npuka3oM, B KOTOPOM yCTaHABIMBAETCA CPOK JEHCTBUS 3aKJIIOUCHUSI.
[Tocne 3aBepiienust '3 OTBETCTBEHHBIN UCIIOIHUTENb HAMPABIISIET 3aKiItoueHre ['93 3aKazuuky
B TEUCHHE 5 JHEH CO THA YTBEPKJICHHUS, KOMUIO 3aKIIOYEHUS — CIIEIIMAIbHO YIIOJTHOMOYEHHBIM HA
TO TOCYIAapCTBEHHBIM OpraHaM B O0JIACTH OXpaHbl OKPYXKAIOUIeH cpellbl U UCTIOIHUTEIbHBIM Op-
raHaMm BJIacTH, HAMpPaBJISET MUChMaA O BBIOJIHCHUH MOPYYEHUSI B CHELUUAIBHO YIIOJIHOMOUYEHHBIE
dbenepanbuble opransl, nucbmMa B CMU, noarorasnuBaer nHbopMaluio B OaHKOBCKHE OpTraHu3a-
1M, 0(hOPMIISIET aKThl IPUEMKH BBITIOTHEHHBIX dKCIIEPTaMu paboT U JOKYMEHTBI JJIsl X OIUIATHI.

[IpoBenenrie moBTOpHOU DD BO3MOXKHO, €CIIH:

*HEe0OX0ANMO A0padoTaTh Marepralibl 0 3aMEUaHUAM U PEII0KEHUIM;

*€CJIM MTPOU30IIIO0 U3MEHEHHE YCIOBUI MPUPOAOIOIb30BaAHUS;

*peanu3zaiys 00beKTa MPOUCXOAUIIA C OTCTYIUICHHEM OT PaHee MPUHSATHIX PEIICHUN;
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*UCTEK CpoK aerctaus ['D0.

3akimoueHue ['99, yTBEpKIEHHOE YIOJHOMOYEHHBIM OpraHaM TEpSAET IOPUIUYECKYIO CHITY
M0 PEILIEHUIO CY/a.

[ToBTOpHAsT KOMHCCHS, TPOBOUMAS 110 PELIECHUIO CYNEeOHBIX OPTaHOB, OCYIIECTBISETCS dKC-
MEPTHBIM MO/Ipa3AelieHuEM, KOTOPOE BBIOUPAET CYII.

[Tocne 3aBepiiieHNs] TOBTOPHOM SKOJOTHYECKOM IKCIEPTU3BI 3aKII0YEHUE HAMPABIISIETCSA B TOT
Opras, Mo PelIeHNI0 KOTOPOTro OHA POBOUIIACK.

Kak Obuto ckazano Beime, B Poccuiickoit ®Denepannu Takke MOXET MPOBOAMTHCSA 0OIIe-
CTBEHHAas dKojlornueckas skcneprtusa. Llens ee coBmanaer ¢ uenbto ['93, HO Hapsay ¢ 3amadamu
HENOCPEACTBEHHON 3KcnepTu3bl OOD nMeeT Lenb NpUBIeYb BHUMAHUE FOCYAApCTBEHHBIX Opra-
HOB K KOHKPETHOMY OOBEKTY M HIMPOKO PACIPOCTPAHUTh HAYYHO OOOCHOBAHHYIO MH(POPMAITHIO O
€ro MOTEHIMAJIbHON SKOJIOTMYECKON OMTACHOCTH.

O6bexTamu ODD ABJIAIOTCA T€ K€ OOBEKTHI, UTO M momexamue 1’93, KpoMeoOBEKTOB CO-
CTaBJISIIOIINX TOCYAApPCTBEHHYIO TalHY.

O35 npoBOaUTCS IO MHUITMATUBE TPaK/IaH, OOIIECTBEHHBIX OpraHU3aIlfii, OpraHOB Cca-
MoytpasieHus 6o g0 93, mubo oJHOBPEMEHHO C €€ MPOBEICHUEM, HO HE3aBUCHUMO OT
Hee.

03D MOXKET OCYIIECTBIATHCS OOIIECTBEHHBIMH OpraHaMH, OCHOBHBIM BHJIOM JESTEIILHOCTH
KOTOpBIX siBJsieTcs oxpaHa OC.

Opranuszanus, nposogsaimas 093, UMeeT IpaBo:

*TI0JIy4aTh OT 3aKa3uMKa JOKYMEHTAIUIO JUIsi D9; 3HAKOMHUTHCS C HOPMATUBHOTEXHUYECKOM

JTOKYMEHTAIUEN;

*IIpUHUMATh ydacTue B pabote '3 6e3 mpasa rosoca.

O06s3aHHOCTH OOIIECTBEHHBIX 3KCIIEPTOB AHAJIOTUYHBI 00SA3aHHOCTSAM IrOCYAapCTBEHHBIX JKC-
MEepTOB.

032D MOXeT MPOBOIUTHCSA, €CIU 3aPETUCTPUPOBAHO FOCYAAPCTBEHHOE 3asiBIICHUE O MPOBEJIE-
HUE SKCIIEPTHU3BI.

Opranbl caMOyTIpaBJI€HUs JOJKHBI B 7-IHEBHBIN CPOK Pa3pelINTh WM HE Pa3peluTh dKC-
epTU3Yy.

Otka3 B mpoBeaeHun O BO3MOXKEH, €CITU:

*0DD yxe OblIa IBaXKIbI IPOBEJICHA B OTHOIIIEHUH 3TOTO 0OBEKTa;

*HE BbIJEpKaHbl TPEOOBAHUS K 3asBICHHUIO;

*B yCTaBe, HE MPUBEICHBI B KAYECTBE OCHOBHOM JEITETLHOCTH Pa0OThI, CBSI3aHHBIE C OXPAHOM
OC.

3akmoueHne OO, COOTBETCTBYIOIIEE BCeM TpeOoBaHUAM [ D0, HampaBisieTCsl CIICHAIBHO
YIOJHOMOYEHHBIM OpraHam 233, opraHam caMoyIpaBjieHUs, opraHaM, IPUHUMAIOIIUM PEIICHUS O
peanu3anuu JaHHOTO MPOEKTa.

3axmouenue OO nprobpeTaeT IPUANIECKYIO CUITY TTOCE YTBEPKICHUS €€ CIEIHATbHO

YIOJHOMOYEHHBIM OpraHoM B oOmactu D3. Pesynprarel OO MOryT OBITH OIYOJWKOBAaHBI B
CMU.
[Tpu 06CyX/1eHUN HKOJOTHYECKOI SKCIEepPTU3bl HEb3sl 3a0bIBaTh O TAKOM Ba)KHOM €€ JTare, Kak
OlLIeHKa BO3JeicTBUs Ha oKpyxkatomryio cpeny (OBOC) — mporenypa ydera 3KOJIOTHYECKHX Tpe-
OoBaHM# 3aKOHOAATENbCTBA PO mpu MOATOTOBKE M MPUHATUH PEIICHHH O COIMaTbHOAKOHOMUYE-
CKOM Pa3BUTHH OOIIECTBA.

Merononorust OBOC — 3T0 oauH U3 BaXKHEUIIUX UHCTPYMEHTOB CUCTEMbI MTOJITOTOBKH, MPH-
HATHUS ¥ pean3alu pelieHuid B 001acTi IPUPOIOTIOTH30BAHHUS.

[Ipouenypa OBOC ocymiecTBisieTcs, Kak MpPaBWIO, B paMKaX TEXHUKO-IKOHOMHUYECKOTO
000CHOBaHHUSI, B €€ OCHOBE — B3IVISi[] HA KOJIIOTHYECKUE MPOOIEeMbl, KaKk Ha KOH(MIMKT B OOIIIe-
CTBEHHBIX OTHOILICHUSX.

CymiecTByromias ceiiuac cuctemMa OLEHKH UMEET Psii HEIOCTATKOB:
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*HOPMHPOBaHHUE Bceraa 0a3upyeTcsi Ha MPOIIOM OTBITE, HO OJHO3HAYHO HENb3s CKa3arh, Oy-
JyT JIU MIPUTOJIHBI 3T JTaHHBIE B OyIyIIEM;

*MHOTOTPAaHHOCTb Bo3/elcTBHS Ha 00beKT (ITJIK yauThIBatOT neicTBHE KaXa0T0 KOHKPETHOTO
BEIIECTBA, B TO BpeMs KaK BELIECTBA IEHCTBYIOT OJIHOBPEMEHHO);

*OBOC nmomkeH yYUTBIBaTh SKOJIOTHYECKHUE KOH(MIMKTHI, KOTOPhIE MOTYT BOZHUKHYTh HE3aBH-
CUMO OT KauecTBa IPOEKTA M3-3a CTOJKHOBEHHMS MHTEPECOB KAK Pa3JIUYHBIX MPUPOIO-
MOJIb30BaTelNeH, TaK U HACEICHUS.

O4eBHUIHO, YTO IPU PEHICHUH 3KOJIOTUYECKUX MPOOIeM Hapsily C UCHOIb30BaHUEM OIbITA B BHUJIE
MOPOTOBBIX BETUYHH HEOOXOAMMO YYHTHIBATH BO3MOXKHBIE JKOJOTHYECKUE MOCIEICTBUS JIF000M
nestenbHoCcTH. [ToaToMy Oosbiioe 3HaueHue umeeT oaHa u3 miaBHBIX 4epT OBOC — 3T0 BO3MOX-
HOCTb BBISIBIISITh U YUUTHIBATh MOCJIEICTBUSI HAMEUAEMOM A TEIbHOCTH.

OBOC mpencraBisieT co00i BBIABICHHUE, aHAJIN3 W OLEHKY IMPEANOIaraéMblx BO3ACHCTBUI
HaME4aeMoU NesATENbHOCTH, U3MeHeHn B OC B pe3yabTare 3TUX BO3/EHCTBUM.

OBOC B 3HaYUTENBHON CTETNICHU SIBJISIETCS TPEACKA3aHUEM TOCIEACTBUM, HO HE3aBUCHMO OT
TOTO, KaK MOJyYEHBI 3TU MPEACKa3aHusl, OHU SIBISIOTCS He (PaKTOpaMu, a JIHIIb MPEAOIOKEHUS -
MU BEPOSITHOCTHOTO XapaKTepa.

B pamkax OBOC mHUIMaTop AATEIbHOCTH (PUKCUPYET U MPEACTABISIET TO, YTO MPOAEIAHO
UM B TIpoliecce pa3paboTKU MPOEKTa.

Chopmynupyem nenu OBOC:

*BcecTopoHHee paccMOTpeHUE MPEANOoIaraéMblX BBITOJ U MOTEPh IKOJIOT0-COIUATBHO - KO-
HOMHYECKOTO Pa3BUTHSI.

*BripaboTka 3¢ (HEeKTUBHBIX MEp 10 CHIDKCHHIO YPOBHS HEOIArompusTHOTO BO3JIEHCTBHUS.

*Paspenienre B peruoHax dKOJIOTHUECKUX KOH(IUKTOB.

Nudopmarnus, nHeodbxoaumas s nposeaeHuss OBOC, kak nmpaBWiio IPEICTaBIACTCS B BUJIC
IBYX OJIOKOB:

*BayTpennuit 610k. (CBs3aH ¢ MONy4eHHEM MCXOTHBIX JaHHBIX O XapakTepe HaMedaeMoi Jie-
ATeTLHOCTH U BHJax BozaeicTBus Ha OC, cTemeHn 03a00YEHHOCTH TPO(HECcCHOHAIIOB,
00IIIeCTBEHHOCTH, MECTHOTO HACEJICHUS ).

*Buemnuii 6;1ok. (ComepKUT UCXOMHBIE JTaHHBIC O XapaKTepe MPUPOIHBIX YCIOBUM M aHTPO-
MOT€HHOW Harpy3Ky B TOM MECTE, I7Ie MPEeAIoaraeTcsi peaanu3anus NpoayKTa).

Pesynbrarom BbmmosiHenust nporeaypst OBOC sBIsIOTCS NPOEKTHBIE M JIPYrHe peUIeHus,
noexarmue ['90.

Takum o00Opa3om, HEOOXOAUMO YETKO MpeacTaBiATh cede, uto OBOC sBnsercs mpouenypoi
MIpeABAPSIONICH, a, CJIeI0BaTEIBHO, U TECHO CBsA3aHHOW ¢ ['D3, KoTOpas mpeacTaBiIsieT coooi 3¢-
(EeKTUBHBIN BUJ| yIIPABICHUECKON NEATEIHLHOCTH B (hOpMe MPEeayIPEeTUTEIILHOTO KOHTPOJIS U M03-
BOJISIET YYUTHIBAET SKOJOTHUYECKUE TPEOOBAaHUS Ha CTAJAMM MPUHITHUS YIIPABICHUYECKUX PELICHHH,
a ,3HAYUT, UTPAET BAXKHYIO POJIb B CUCTEME YKOJIOTHYECKOI 0€30MacHOCTH.

JKonornyecknum ayaut

[To ompenenennto MeXIyHApOIHOW OpPraHU3alMU MO CTAaHAAPTU3ALMH, IKOT02UHECKUU
ayoum — 3TO CUCTEMATHYE€CKU MPOBOJUMBIN M TOKYMEHTHPOBAHHBINA MPOLIECC MPOBEPKHU, 3aKIIO-
YAIOMUKCS B OOEKTUBHOM IOJTYYEHUU U OLIEHKE MH(GOPMAIMK C IEIbI0 OMPEIeTICHUS COOTBET-
CTBHSI KOHKPETHBIX SKOJOTMYECKUX MEPONPUSATHHA, YCIOBUH, CUCTEM YIpaBJIeHUs WU HH(opMma-
MM O HUX KPUTEPUSIM ay[uTa, a TAKXKE Mepeladd pPe3ybTaroB 3TOTO IMpoIlecca 3aKa3uuKy. JTH
KpI/ITepI/II/I MOFyT 6I>ITB OCHOBAHbI Ha MCCTHBIX, HAIITMOHAJIBHBIX HJIN MG)KI[yHapO,Z[HBIX 9KOJIOTHN4YEC-
CKHX HOPMax, TOCYIapCTBEHHBIX 3aKOHAX WJIM HOPMATHBAaX, PA3pEIICHHUSIX U JOMYIIEHUAX, YCII0-
BUSIX PabOTHI CHCTEM YIPABJICHUS, KOPHOPATUBHBIX CTAHAAPTAaX WM METOAUYECKHUX YKa3zaHHIX
MEXIYHAPOIHBIX OpPTaHU3aIUH.
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B Poccun npaBoBas 1 HopMaTHBHas 6a3a SKOJIOTMUYECKOTO ay[UTa TOJIBKO HAauMHAET
¢dopmupoBarbcsa. B HacTosiee BpeMs IKoi0cudeckuil ayoum yrnoMUHAeTCs B TaKUX J10-
KyMEHTaX, Kak:

JlonokeHne o JNULIEH3UPOBAHUN OTIEIBHBIX BHUJIOB JEATEILHOCTU B 00JACTU OXpaHbl OKpY-

JKarollen cpenbl, yrBepxkaeHHoe noctaHoBieHnneM Ne 168 [IpaBurtenscTBa
Poccuiickoit @enepanun ot 26.02.1996;

IIpuka3 Ne 282 MIIP Poccun «O nopsiake npoBeeHust padoT M0 JTUIEH3UPOBAHUIO OT/IENb-
HBIX BHJIOB JIESATEILHOCTH B 00JaCTH OXPaHbl OKPYKAIOLIEH Cpebl» OT
18.06.1996 r.;

*BpeMeHHBIN NOPSAAOK OpraHU3aluy U IIPOBEICHUS JTULEH3UPOBAaHUS OTAEIbHBIX BUJOB JEs-
TEJIBHOCTH B 00JIaCTH OXpaHbl OKpYysKaromien cpensl (mpuiokenue Ne 3 k mpukazy Ne 282
MIIP Poccuu ot 18.06.1996).

B cooTBeTcTBUM € TUMHU TOKYMEHTaMH, JJIS IPOBEICHUS PAOOT IO SKOJIOTHUECKOMY

ayIuTy HEOOXOIMMO TOIYYUTH JIUICH3UIO.

JIOKyMEHTBI, OOOCHOBBIBAIOIIME DJKOAYIUT KaK BHUJ
JIEATEIIFHOCTH U PErNIAMEHTHPYIOIINE €ro MPOBEICHHE,
IIOKa CYIIECTBYIOT B BHE MPOEKTOB. OOBIYHO SKOAYIUT
IPOBOAAT HCXOAS W3 MOTPEOHOCTEH MpeanpusTHs ¢
YU4E€TOM MEXIyHApOIHBIX cTaHgaproB cepuun 14000

(manpumep, HMCO 14010), wuHCTpyKnmii MupoBoro

0aHKa, CXEMbl 3KOJIOTUYECKOTO YIPAaBICHUS U ayauTa

EBpomneiickoro Coro3a, a Takke IPAKTUKU IIPOBEIECHUS

ayauTa B IpyrHX CTpaHax.

Ha npakTuke 3KOJ0THYeCKuil aymuT MPOBOAUT SKOJIOTHUCCKUN ayauTop — (PU3UIECKOE JIHIIO,
obmanaromiee oUIIUATHHBIM MIPABOM MPOBEICHUS SKOJIOTUYECKOTO aylnuTa, T.€. TOCYIapCTBCHHON
JUIEeH3UeH, OTy4YeHHOW B YCTAaHOBJICHHOM MOpsike. B kauecTBe s3KoayIuTOpa MOXKET BBICTYMATh
TaK)Ke ayJUTOPCKasl OpraHMU3aIlvsl — IOPUINUECKOE JIUI0, 00adaroliee roCyIapCTBEHHOW JTUIICH-
31Mel Ha MPOBEICHNE IKOJIOTMUECKOTO ayIuTa, MOJIYyYeHHOIN B YCTAHOBIEHHOM MOPSIKE.

B pamMkax 3K0JIOrHuecKoro ayiuTa pelaroTcs ClAeayolue 3a/1a4n:

*CONIEHCTBHE NPEANPHUATHAM (OpraHU3aLKsAIM) B CAMOCTOSATEIILHOM PErYIUPOBAHUU MX KOJIO-
THYECKOH IMOJIMTHKH;

*Olpe/iesieHe MPUOPUTETHOCTU NMPEAYNPEIUTENbHBIX MEp, HalpaBICHHBIX Ha BBIOJHEHUE
HKOJIOTHYECKUX TpeOOBaHUI HOPMATUBHBIX aKTOB;

*TIOATOTOBKA MPEAJIOKEHHUM M0 OpraHU3aluy PUPOIOOXPAHHON AESITEIFHOCTH Ha MPEANpUsi-
THU, CHH)KEHUIO (PMHAHCOBOT'O pUCKa JJIs MIPEITPUSITHIA.

DKOJIOTUYECKUI ayAUT MPOBOAUTCS IIPH PELIEHUH CIIETYIOIIHUX BOIIPOCOB:

*OpraHu3aiusa HpHpOHOOXpaHHOﬁ ACATCIIBHOCTH HAa MMPOMBINICHHBIX U UHBIX NPCANPUATUAX

*u3MeHeHne PopM COOCTBEHHOCTH HIIM YIIPABIICHHUS,

*3aKJII0YEHHE JJOTOBOPOB Ha 3KOJIOTUYECKOE CTPAXOBAHUE;

*(uHAHCUPOBAHHUE SKOJOTUUECKUX MEPOTIPUSATHI U TPOrPaMM;

*UHBECTULIMHU B IPUPOLOOXPAHHYIO, XO3AUCTBEHHYIO U UHYIO IEATEIBHOCTD;

*BbIJ[aua JTUICH3UN HA OTAEIbHBIC BUIBI JEATEILHOCTH B O0JIACTH OXPaHBI OKPYKAIOIIEH cpe-
IbI.
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OOBbeKkTaMy PKOJIOTUYECKOTO ayAuTa BBICTYMAIOT JCHCTBYIOIIME U CTPOSAIIUECS MPEATPUATUS
U OpraHu3aiuu, paboTa KOTOPHIX OKa3bIBAE€T MM MOXKET OKa3hIBaTh BO3/ICHCTBHE HA OKPYKalO-

IYIO CPENy.
O06001IeHHas poreaypa MporpaMMbl

OKOJIOTMYECKOro ayaura BKIIIOUACT B cebs 5 3Tamos:

1. DTtan moAroTOBHTENBHBIX PadoOT
(MoTHBaITMEH SBIIACTCS 3aKIIIOUECHUE

(MHAHCOBOTO JIOTOBOPA).

2. llnanupoBaHHE IPOTPAMMBbI SKOAYIUTA
(mpenBapuTeIBHBIN COOp, 0000IIEHNE

HCXOOHBIX l[aHHBIX) .

3. PaOora Ha 00BEKTax KOJIOTHYECKOTO

ayauTa.

4. 3axirounTenbHbIi dtan. IToaroroBka

OTUCTHBIX MaT€pUualioB.

5. Hcnonb3oBaHue MaTrepuaaoB

OKOJIOTMYECKOro ayaura.

Ha mepBoMm 3Tarme onpeaensroTcss OCHOBHBIE 1ENU U 33/1aud DA, OIO/KETHI U CPOKHU
MPOBEACHHS TPOTpaMMBbl paboT, 3akiodaeTcs (PMHAHCOBBIA JOTOBOP, POpMHUpYyETCs TpymIma KO-
JIOTHYECKOT0 aynuTa (PyKOBOIUTENb SKOJOTUYECKOTO ayAUpPOBAHMSI TOJMKEH OBbITh KBAIU(ULIUPO-
BaHHBIM CIEIUATMCTOM, UMEIOIIMM OMBIT padOT MO ayIupOBaHUIO; 00s3aTEIbHBIM YYACTHHKOM
DA nomkeH OBITh MPEACTaBUTEb 3aKa3YHKa).

DKOayIUT OCYIIECTBISETCS IO TUIAHY, KOTOPBIN SIBISIETCS O(QUIIMATBEHBIM JIOKYMEHTOM, OTIpe-
JENSIOMNUM 00bEM U HalpaBJICHUS MCCIIEI0BaHUI 1O OIIEHKE CTENEHU HKOJIOrHuecKoi 0e30macHo-
cTH o0bekTa. [IporpaMmy 3KOIIOTHYECKOTO ayAnTa YTBEPKAAeT 3aKa3uyuK IO COITIAaCOBAHUIO C PY-
KOBOJICTBOM WJIM COOCTBEHHMKOM 00beKTa. B Hee MOryT ObITh BKJIIOUEHBI OLIEHKA COCTOSIHUS MPH-
POIOOXpAaHHOU JEATEILHOCTH 3aKa34hKa, aHAIIU3 BO3MOXKHBIX SKOJOTUYECKUX MOCIIEICTBUN BO3-
JEHCTBUS Ha OKPYKAIOIIYIO Cpeay, BEIpabOTKa PEeKOMEHJAlU B COOTBETCTBUM C IJIAHOM MPOBE-
JIEHUS SKOJIOTUYECKOTO ayauTa.

OcHoOBHbIE MPOIIETYPHI, UCIIOJIb3YEMbIE B TIPOLIECCE IKOAYAUTA:

*[IpOBEpKa MEPBUYHON JAOKYMEHTALUH, KYPHAJIOB PErHCTPAllMU M MPOYMX MaTepuayoB, CO-
JepKallyuX MoKa3aTeau NPUPOA0OXPAHHOMN IeATeNbHOCTH;

*cOOp nHpOpPMAIIUK B paMKaxX IPOrpPaMMbI IKOAYIHUTa, BKIIFOUas COOECEIOBAaHUS U TECTUPOBA-
HUE COTPYIHHUKOB;

*BU3yaJbHOE 00CiIeI0BaHNEe O0BEKTa;

*TIpOBEPKa COCTOSIHUSA U IKCIUTyaTalluU TEXHUUECKUX CPEJICTB;

*JICCIIEZIOBAaHUE XaPAKTEPUCTUK OKPYKAIOIIEH cpebl U ()aKTOPOB HETATHBHOTO BO3/ICHCTBUS,
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*BBIPA0OTKA PEKOMEHIAINI 110 COBEPIICHCTBOBAHUIO MPUPOIOOXPAHHOMN IEATEIHHOCTH U pa-
[{MOHAJILHOMY HCIIOIb30BaHHUIO PUPOIAHBIX PECYPCOB.

Kax npaBuio, skoayuT OCyILIECTBIISIETCS 32 CUET CPEACTB 3aka3zuuka. B ciydasx, korja 3a-
Ka3uyUKOM SIBJISIFOTCS (pefiepalibHble WM TEPPUTOpUATIbHBIE OpPraHbl HCIOIHUTEIBHON BIIACTH
cyobekToB PD wim opranel rocygapCTBEHHOTO KOHTPOJIS M HAJ30pa, OIIaTa pacxoJ0B Ha MPOBE-
JIEHUE SKOayIuTa MPOU3BOAUTCS 3a CUET IKOJIOTUUECKUX (POHIIOB.

IKonozuueckuii ayoum mosricem npoeooOUmsca:

*TI0 UHUIMATHBE MPEANPUATHS C LIETbI0 IPOBEPKH COOIIONEHUS UM KOJIOTHYECKUX TpeboBa-
HUH U BBIPAOOTKU KOPPEKTUPYIOMIMX MEp, MO3BOJSIOMIUX U30€KAaTh KECTKUX CAHKIUN CO
CTOPOHBI OPTraHOB rOCYJaPCTBEHHOTO 3KOJIOTUYECKOTO KOHTPOJIS;

*1I0 UHUIIMATHBE CTOPOHHEH MO OTHOIICHHIO K o0cienyeMoMy OOBEKTy OpraHU3aluu Mo COo-
[1aCOBAHUIO C PYKOBOJICTBOM MJIM COOCTBEHHUKOM TMPEATIPUSATHSI.

Pe3ynpratoM 3KOJOTHYECKOro ayAuTa SBISETCS 3aKIIOUEHHUE, ITe OTpa)kaeTcsl 0OhEeKTHUBHAs
OLICHKA DKOJIOTMYECKOW OMAaCHOCTH MPEANpPUATHS, a TaKKe PEKOMEHAALMH 110 YCTPAaHEHUIO OTMe-
YEHHBIX HEJOCTATKOB U COBEPIIEHCTBOBAHUIO MPUPOJOOXPAHHOMN JIEATEIbHOCTU. 3aKIIIOUEHUE SIB-
asieTcst 0pUIUaTbHBIM TOKYMEHTOM, B COOTBETCTBUU C KOTOPBIM 3aKa3uMK IKOJIOTMUYECKOTO aylaH-
Ta 00eCIeurBaeT BHIMOJHEHUE HEOOXOIMMBIX MEPOTIPUSTHH.

Pe3ynpTaThl 3KOJ0THYECKOTO aynuTa AOJKHBI yuuThiBaThea MIIP Poccuu u ero teppurtopu-
ATBHBIMU OpraHaM¥ MPH PACCMOTPEHUU BOIIPOCOB, OTHECEHHBIX K MX KOMIIETeHIIUU. TpeboBaHus
K (hopMe u copepKaHHUIO OTYETA O MPOBEIECHUU SKOJIOTMYECKOTO ay[JuTa YCTaHABIMBAET 3aKa3uHK.

s popMupoBaHHSI OCHOBHBIX MCXOJHBIX JAHHBIX MOTYT OBITh MCIOJIB30BAHBI CICIYIOIINE
JIOKYMEHTBHI:

*3KOJIOTMYECKHM MacropT NPeANpUITHUS;

*TIaCTIOPT BOJIHOTO XO3SIMCTBA;

*IKOJIOTUYECKAsI CTATUCTUKA OTYETHOCTH;

*IUIATEXKU 3a MOJIb30BAaHUE TPUPOAHBIMU PECYPCAMH U Pa3MEIICHHE OTXOI0B.

Akonornyeckas cepTudpukaums
OnHuM W3 HampaBlIEHUH pelIeHHs BOIPOCOB 0OECIeueHHs] KaueCcTBa OKPYKAIOLIeH Cpebl,
OXpaHbl 370pOBbs, 0OecIeueHs] 0€30MaCHOCTH MOTPEOUTENS PA3INYHBIX TOBAPOB U YCIYT SBJIS-
ercst ceprudukanyst. TepMuH «cepTHPHUKALKA» UCTIONB3YIOT JOCTAaTOUYHO HMIMPOKO, TIPUMEHSISI €0
K OLIEHKE Ka4eCTBa KOHKPETHBIX TOBApPOB, YCIYT, IPOIECCOB (B TOM YUCIIE U
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TEXHOJIOTHYECKHX), CHCTEM (HAIpUMEp, CUCTEM KadeCcTBa ), MPOU3BOJICTRA.

r I‘ CepTudukaiusi COOTBETCTBHS — 3TO ACHCTBHE TPEThEH

CTOPOHBI, TOKA3BIBAIOIICEC, YTO obecrieunBaeTCs

HeoOXoMMasi YBEpEHHOCTh B TOM, YTO JIOJKHBIM
o0pa3om uaeHTU(DHUIIMPOBAHHAS TPOTYKITHS

COOTBETCTBYET KOHKPETHOMY CTaHIAPTY WU IPYTOMY

HOPMAaTUBHOMY TOKyMeHTY. [Ipu aTom mox
COOTBETCTBHEM ITOHMMAETCs COOJIIOIEHUE BCEX
YCTAHOBJICHHBIX TPEOOBAaHUH K MPOAYKIUH, IPOLIECCY
umu ycayre. Ilox Tperbelt CTOpOHOM TOHUMAETCS JIULIO
WM OpraH, IPU3HABAEMbI HE3aBUCUMBIM OT

YUYACTBYIOIIUX B pACCMATPUBAEMOM BOIIPOCE CTOPOH.

VYyacTByroIiye CTOPOHBI IPEACTABIIAIOT, KaK MPABUJIO, HHTEPECH] MOCTABLIUKA (TIepBasi CTOPOHA) U
nokymnarenei (Bropast cropona). Cieayer 0oco0o MOAYepKHYTh, YTO CepTU(UKALNUS — ITO BCErAa
JIEUCTBUE TPETHEN CTOPOHBI.

DKoJornyecKas cepTU(HKaLus ABISETCS YIPABICHYECKON Mepoii 10 00ecIieueHUI0 KauecTBa
TOBAapOB, pabOT, yCIyT HKOJOTHUYECKOTO XapakTepa. JKocepTU(UKaLKs MPOBOAUTCA C LEIbIO CO-
30aHHUsI SKOHOMHUKO-IIPABOBOTO MEXaHM3Ma IO pealM3alluyl MpaBa TpakaaH Ha OJIaronpusTHYIO
OKPY’KaIOILYIO Cpery.

DkocepTuduKanms crocoOCTByeT:

*BHEJPEHUIO IKOJIOTHUECKH OE30IaCHBIX TEXHOJIOTMUYECKUX MPOIIECCOB  000PYI0BaHHUS;
*TIPOM3BOJICTBY PKOJIOTMUECKH O€30M1acHOM MPOAYKLHU HAa BCEX CTAUAX €€ KU3HEHHOTO IHK-
J1a, TIOBBIILIEHUIO €€ KayeCTBa U KOHKYPEHTOCIIOCOOHOCTH;

*CO3JIaHUIO YCIOBUM JIJIsi OpraHU3alliy MPOU3BOACTB, OTBEYAIOIINX YCTAHOBICHHBIM SKOJIOTH-
YEeCKUM TPeOOBaHUSM;

*COBEPILIECHCTBOBAHUIO YIIPABIICHUs XO35MCTBEHHON U UHOM E€ATEIBHOCTHIO;

*TIPEOTBPAILICHNIO BBO3a B CTPaHy AKOJIOTMYECKH OMACHBIX MPOAYKUUHN, TEXHOJIOTUH, OTXO-
JI0B, YCIYT;

*HHTErpaAIli SKOHOMHUKHU CTPAHbl B MUPOBOW PHIHOK U BBITIOJHEHUE MEXIyHApPOAHBIX 00s3a-
TEJbCTB.

s co3maHus TpaBOBOM 0a3bl OpraHU3allid W MPOBEACHHS paboT Mo SKocepTU(UKAINH
MIIP Poccun dpopMupyet cucteMy 3KOJIOTHUYECKON CepTU(PUKALINN, COEPIKAIITYIO:

*KOMILIEKC HOPMATUBHBIX JJOKYMEHTOB, YCTAaHABIMBAIOIINX MPUHIUIIBI, HOPMATUBBI M MTPABH-
J1a IKocepTU(HUKAINN;

*CHCTEMY OpIaHOB, OOECIEUYMBAIONIMX OPTraHU3AIMOHHO-METOJMYECKOE PYKOBOJCTBO JIesi-
TEJIBHOCTBIO 110 IPOBEICHHUIO SKOCEPTUPHKALINH, aTTECTALNIO IKCIIEPTOB-ayIUTOPOB U aK-
KPEIUTAIMIO OPTaHOB TI0 AKOCEPTUDHUKAINH, TIPOBEICHHE YKOCEPTUDUKAIINH, WHCIICKIIH-
OHHOTO KOHTPOJISI U UH(OPMALIMOHHOE 00CTY)KMBAHNUE;

*peecTp CUCTEMBI Ul ydeTa OpPraHoB 10 SKOcepTU(UKALUH, CePTUPHUINPOBAHHBIX OOBEKTOB,
BBIJIAHHBIX SKOCEPTU(UKATOB.

OTa cucTemMa CTPOUTCS Ha CICTYIONNX MPUHITUITAX

*HAJIMYHs COOCTBEHHON OpraHU3aIlMOHHON CTPYKTYPHI;
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*HE3aBHCUMOCTH OPT'aHOB I10 3KOCEPTU(PUKALUHU OT YUACTBYIOIINUX CTOPOH;

*YCTaHOBJICHWE COOCTBEHHBIX MPABWII U MPOLEAYP YIPABICHUS JJIs IPOBEIEHHS SKOCEPTH(H-
KaIuu,

*B3aUMOJICHCTBHS Ha OCHOBE COIVIAILICHUH C MHBIMU CUCTEMaMH cepTU(UKauu (cuctema cep-
tudukauu 'OCT P, cucrema rurneHn4eckon cepTugUKaIum).

DKoJoruueckas cepTuUKaIMs MOKET IPOBOTUTHCS KaK B

00s13aTeIbHOM TIOPSZIKE, TaK M Ha TOOPOBOJIBHOW OCHOBE.

Oobazamenvnan 3xocepmugukayusa IPOBOJUTCS B CIIyYasX,
MPETyCMOTPEHHBIX 3aKOHOJATeIhCTBOM P®D, pecryOnuk B
cocrase P®. Jooposonsvnan cepmugpukayun ocymecTBisieTcs B

pamkax Cucremsl B TeX CiIydasix, 0 KOTOPHIM B

3aKOHOZAATENbHBIX akTax PD He nMpeaycMOTpEeHO NPOBEACHUE
o0s3aTenbHOM dKocepTuduKayy. OHa BHIIOIHIETCS 110
VMHUIMATHBE 3asBUTENS HA OCHOBE JOIOBOPa MEXAY OPraHOM II0

cepTudUKaly U 3asiBUTEIIEM.

MexaHu3M TOCTHKEHUS 1SN SKOCePTU(UKAITUN BKITIOYAET B CeOs:

*yCTaHOBJICHUE TPEOOBAHMI IO 00ECTICUCHUIO IKOJIOTHYECKOM 0€301MacHOCTH;

*KOHTPOJIb COOJIOICHUS YCTAaHOBJICHHBIX TPEOOBaHMIA;

*MEpHbI MIPABOBOTO M HKOHOMHUYECKOTO BO3JEHCTBHS JUIsl 0OeclieueHUs BBIOJHEHUs TpeOoBa-

HU 110 00ecreueHI0 SKOJIOIrMYECKOH 0€30MacHOCTH.

Paboter o ceprudukammu B pamkax CHCTEMBI OCYIIECTBIISIIOT OpPraHbl MO dKOCepTH(HUKA-
IIUH, WCHBITATEIbHO-aHATUTUYECKHE Ja00opaTopuu (LEHTPBI), IKOAYIUTOPHI, KOTOPHIEC IOJKHBI
OBITH aKKPEIUTOBAHBI MM ATTECTOBAHBI B YCTAHOBICHHOM Topsake. OpraHsl 1Mo 3KocepTH(HKa-
UM akkpeauTyroTcss B CucreMe Ha IpaBo MPOBEACHUS paboT, UCTIBITATEIbHOAHATUTUYECKUE JIa-
Ooparopuu - Ha TEXHUYECKYIO0 KOMIIETCHTHOCTh U HE3aBUCHUMOCTb.

WNudopmanus 06 oObekTax, IpOIIEAIINX dKOCEepTUDHUKAINIO, BKIodaeTcs B Ilepeyens, ko-
TOPBIA €XeronHo MyOnuKyeTcs. B cimydae Hecormacus 3asiBUTENS ¢ PELIEHHEM OpraHa o dKocep-
TuuKau 00 OTKa3e B BbIAA4YE HKOCEpTU(UKATA, JAHHOE PELICHHE MOXET ObITh 00XKaloBaHO B
dbenepanbaoM oprane CHCTEMBI.

PaccmoTpuM ¢yHKITUH, BBITOIHEHHE KOTOPBIX MpeaycMaTpuBaeTcs B pamkax CHCTEMBI.
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DopMEpoBalHe TONHTHEHE B obIacTy
SKOCEpTH QHKAHH

BE,I[EHHE PEECTRE CHCTEMEL

BraumomeficTEHE H rapMOHH2AIHA

.I.EJK EOHTAOHA CpraHoE IO SEOCEpTH- .
P P 3 OEATENEHOCTH C MEXEIOVHARPOTHE MH,

HHKAITHE
HaODHOHAIEHEIMH H JDYVTHMHE CHCTE-

MaMH CepTHOHKAIHH

ﬁI{I{pE,I[HTaL[HH HCIIEITATENEHGC-
AHATHTHIECKHE NabopaTopH

OEFLT.IEET‘EIJIEH HE HHCIIEKITHOHHOT O
FOHTROIA

OBecedeHHE HE QopMaTHOHHEIE H

FOoHCYVIETATHEHO-METOOHYECKHE VCINT, L HOBHL‘LIEHHE R:EIEJIHIiIHKaL'[HH CIIEOHa-

HECOHONMMELE AIA § YHELHGHED CBRHHA THCTOE B ODNACTH 3KOCEpTHOHKALHE
CHCTEMEL

SrocepTHOHKAHA obbeRToR

HO,I[FOTOEFKB. H aTTECTAOHA 3KCIIERPTOE-

ayauTopor CHoTEMEL ObecnedeHne Ha OCHOBE 3aKIEOYAE-

MEIZL COTMANERHE © OP¥THMH CHCTE-
PazpaboTka H aKTyaATHIALHA HopMa- P MaMH CepTHPHEAITHE ESAHMHOTG IpH-
THEHG-ME TN HUE CKOH ToKVMeHTAHE, sHAHHA CEPTHPHEATOE, aTTECTATOE,
HCOomesyeno i B pammay CHOTEMEL B e6 W 3HaKOE COOTBETCTEHA H PEIVALTATOR
SKCIOEpTAME AMATWAOR

Puc. 8.1. ®ynkuuu cucrembl cepruuranumn

JlesiTenbHOCTh OPraHoOB MO 3KOCepTU(UKALMKU U UCTBITaTeNbHO-aHATUTHUYECKUX J1Taboparo-
puii (IEHTPOB) OCYILECTBIISIETCS HA OCHOBE JIMLIEH3MOHHOTO JOTOBOpA, 3aKitoueHHoro ¢ MIIP
Poccun.

[Topsimox mpoBeneHus: pabor mo skocepTHdukanuu B pamkax Cuctembl B oOIIeM BHIE
peaycMaTpUBaET:

*HaMpaBJeHHE 3asBUTEJIEM JACKIapallii-CIIPaBKU O MPOBEICHUU JKOJIOTUYECKON cepThduKa-

[IUU KOHKPETHOTO 00bEeKTa B COOTBETCTBYIOIINNA OpraH 1Mo cepTU(UKALNN;

*paccMOTpEHHE JIeKJIapalluu-3asiBKHU;

*BBIOOP MCHIBITATEILHOM JJabopaTopuu(IIEHTPa);

*TIPOBEJICHHUE UCCIIEIOBAHUIN MM HCIIBITaHUI 0TOOpaHHbIX (MTpo6) 00pasIioB;

*YCTaHOBJIEHHE COOTBETCTBUS CepTUDULIHPYEMOro 00bEKTa MPEAbIBIIEMbIM K HEMy Tpebo-

BaHUSM U IPUHATHE PELICHUS O BO3MOXKHOCTH BbIIauu KOCEPTHU(HKATA;
*MH()OPMUPOBAHHE 3aSBUTEIIS O PE3YIBTATaX IKOCEPTUDUKAIINH;
*BbIJIauy PKOCEPTU(]PUKATa HA OCHOBE MOJOKHUTEIbHBIX PE3YIbTAaTOB CepTU(PUKAIIMKN U BHECE-
HUe cepTuuIpoBaHHoro 0onvekTa B Peectp CucteMsl.
Bcs nesrenbHOCTE CUCTEMBI ONTUPACTCS HA HOPMAMUBHO-MEMOOUYECKYIO Da3y:

*3aKOHbI, 3aKOHO/IaTeNIbHbIE aKThl, coramienus Poccun, conepikamiie 3Koiornyeckue Tpedo-
BaHUs WM BOIPOCHI SKOCEPTUDUKALINN;

*HOPMATUBHbIE JOKYMEHTBI TOCYJAapCTBEHHBIX OPraHOB KOHTPOJIS M HAA30pa, COIEprKalllue
TpeOOBaHUs TI0 OXpaHE OKPYKAIOIIEH Cpesbl;

*MEXIYHApOJHBIE U HAIIMOHAJIbHBIE CTAHIAPTHI ¥ HOPMBI TI0 HKOOE30IaCHOCTH;

*KOMIUIEKC PYKOBOJSALINX IOKYMEHTOB, YCTaHABIMBAIOIINX MPUHIUIIBI, OpraHU3alUIo0, IPaBu-
J1a ¥ IpoLenypsl sKocepTudukanuu B Cucreme;

*CIPaBOYHYIO, OTYETHYIO U IPYT'YI0 JOKYMEHTAIUIO MO CePTU(PHUKAIIY;
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*TIepeyeHb 0OBEKTOB, MOICKAINX IKOCEPTUDUKAIHIH.

DKOHOMHYECKasl 1eATEIBHOCTh CHCTEMBI OCYIIECTBIISIETCSI HA OCHOBE JIMIICH3MOHHBIX COTVIa-
IIEHUH 1 XO3AHCTBEHHBIX JOroBOpoB. CpeacTBa, MOMydeHHBIE 10 JIMLIEH3UOHHBIM COTTIAICHHUSIM U
XO03/I0TOBOpaM, a TAaK)Ke MHBIC CPEICTBA, MCIOJIb3YyEeMbIe UISi OpraHu3aluy (YHKIHOHUPOBAHUS
CucteMmsbl, akKyMYIUPYIOTCS Ha cdete ¢enepaibHoro opraHa CHUCTEMBI.
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duianan ¢enepajbHOro rocylapcTBEeHHOr0 0KHIKETHOT0 00pa30BaTeJILHOI0 YUpeKIeHU s
BbICIIEr0 00pa3oBaHus
«HanuoHaJdbHBIN HCCIEI0BATEILCKHIT YHUBepcuTeT « MW
B I. CMoJIeHCKe

MeTtoauyeckne peKOMEeHAAIUH K NPAKTHYECKUM 3aHATHAM
0 IMCUHUILINHE
IKOJIOI'UA

(HAUMEHOBAHME JIUCLMILJINHbI)

Cmoaenck — 2019 r.
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1.lenu 1 3apaumn, o6 beM NpakTMYECKMUX 3aHATUMA NO AUCLUNIIUHE

Heﬂb MPaKTUYCCKHUX 3aHATUHN 110 AJUCHUITIIINHE «IKOJIOTHUS» — 3aKpCIUICHUC JICKIIMOHHOT'O
Marepuaia JUCUUIUIMHBI, 00y4eHHe CTYJIEHTOB MPAKTHUYECKOW CTOPOHE KOMIIETEHIUH, 3aKper-
JICHHBIX 3a HHCHHHHHHOﬁ.

O0beM MPAKTHYECKUX 3aHATHH - B COOTBETCTBUU C pabodeid mporpaMMON AUCITUTUIMHBI
«CretBOIpOCHl TEOPUH HIIEKTPOMPUBOIAY.

2. 3agaHumA Ha npaKkTn4yeckue 3aHATUA NO AgUcuuniimHe

3adaua pacuéma 3azps3HeHUss ammocghepsl 8b16pOocamMu

PacyéT KOHLIeHTpau U1 BpeAHbIX BelleCTB OT OJMHOYHOI0 HCTOYHHUKA

Ycnogue: nns Bcex Tpex BEMIECTB COIIACHO CBOEMY BapMAHTY OIPEEIUTh IPH HEOIaronpHaTHBIX
METEOYCIOBHAX MAKCHMAaJbHBIC 3HAYCHNS KOHICHTPALMHU Ta3a ¢, , PACCTOSHMS X, MPU KOTOPHIX
OHH JIOCTHTAIOTCS, @ TAKKE HEOOXOMMBIE COMYTCTBYIONINE TAPAMETPhl. BeIMUHHBI JUTs 3aHECEHNS B
UTOTOBYIO TaOIULY: Cy' , X', I, cg, TIIKps'.

PacyéT onmacHOM CKOpPOCTH BeTpa

Yenoseue: Paccunrtath onmacHyio CKOpOCTh BeTpa MpU KOTOPOW OYyAYT IOCTHTHYTHI KOHILIEHTpAlUU
CM', TIONTYUCHBIE B TIPEABIAYIEM MTYHKTE.

Pacyét npuseMHbIX KOHIeHTpauui no ocu ¢pakesa

Ycnoeue: Paccuntath, KaK pacipeIensiOTCs MPU3EMHbIC KOHIEHTPAIHMH ¢ [0 0CH (haKema TpH He-
ONaronmpusATHBIX METEOYCIOBUSAX M OMACHOM CKOpocTH Berpa? Jlisi KaKAoro BemiecTBa MOCTPOUTH
rpaduku pacrpeaesieHus] KHIIEHTpaIuu 1o ocu ¢akesna B quanazone paccrostHui [0; 10-xy] ¢ marom
He pexe 0,25-xyv. Ha rpadguke ydects (oHOBYIO KOHIIEHTpanuto, otMeTuTh JuHUIO0 ITJIK,;. I'paduku
JOJKHBI YIOBIIETBOPATH YCIOBUSM:
e Trpaduk gomkeH ObITh mocTpoeH oT 0 u 10 Xx=10-xy;, TOMKHBI OBITH OTMEUYEHBI BCE TOUKH,
B3SIThIE JJI1 TOCTPOCHHUS (MAJIBIM KPYTJIBIM MapKEepOM);
® JIOJDKHBI OBITH MOANUCAHBI OCH, SIUHUIIBI U3MEPECHHsS BETUYHH, O)OPMIICHBI 3ar0JIOBOK WIIH
MOIPUCYHOYHAsI TIOJMUCH K PUCYHKY; JIMHUH, HAHECEHHbIE HA TpaUK JOKHBI OBITH Pa3Jin-
YUMBI (I[BET, TONIIMHA, BUJ HAU€PTaHUS JTUHUH JOJKHBI TIO3BOJISTH OJJHO3HAUYHO OINPEAETATh
KOHKPETHYIO JIMHUIO Ha rpaduke); ohopMieHa SKCIUIMKALKS PUCYHKA ¢ OOBSCHEHUEM HaHe-
CEHHBIX JJUHUHU U TPOUYUX 0003HAYCHUM;
¢ Ha rpaduke JOHKHO OBITh HAHECEHO: JTUHHS KOHIICHTPAIMH C YKa3aHHOW TOYKOH, COOTBET-
CTBYIOIIEH MaKCUMyMY KOHIICHTpPAI[MM JAHHOTO BEMIECTBA, W TMOAMKCHIO 3HAYCHUU Xy U
cmtcy; TMHUSA (OHOBOTO YPOBHS KOHLIEHTPALUU Cg; TuHUSA [1[1K,; To 1aHHOMY BellecTBy.
Crenars BBIBOJIBI.

Pacuér IMPU3E€MHbIX KOHHEHTpaHHﬁ B TOYKAX, YidaJICHHbBIX OT OCH (l)aKe.)Ia

Ycnosue: Paccunrath, Kak pacrpeielSIFOTCS MPU3EMHbIE KOHIIEHTPAIMH ¢’ B TOUKAX, YIAICHHBIX OT
ocu (axena Ha paccTosaHusAX y. [loctpouts rpaduku ¢ monsMu KOHUEHTPALMH Ui KaXJI0ro Belle-
crBa. I'paduku TOIHKHBI yIOBIETBOPSTH CIECTYIOIUM YCIOBHSIM:

® JIMHUU YPOBHEH TOJKHBI OBITH PA3IMUUMBI UJIH MOAMCAHBI, UM 00IaCTH 3HAYCHHUH TOJKHBI
OBITh Pa3IMYMMBblI U COOTBETCTBOBATH JIETEHJE; 3HAUCHUS JTUHUI YPOBHS WM rpa@UKOB MO-
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BEPXHOCTH JIOJDKHBI COOTBETCTBOBATh 3HaueHUsAM NyHKTa 0 Pacuér mpu3eMHBIX KOHIIEHTpa-
1ui o ocu (axena;

® JOJI’KHBI GBITB MnoANnuCaHbl OCHU, CAUHULIbI U3MCPCHUA BCIINYUH, O(bOpMJ'IeHBI 3aroJIOBOK HUJIN
MOJPUCYHOUHAsl MOIMUCh K PUCYHKY; OdopMmIIeHA SKCIUTUKALUS PUCYHKA C OOBSCHEHUEM
HaHECCHHBIX JINTHUH U MTPOYNX 0003HAUCHUI;

e rpaduk nomKeH ObITh moctpoeH oT ToukH (0;0), ' B TakoM macuitabe, 4TOObI XapaKTepHas
ero ¢urypa (cBeya) moMmeniagach B «0kHe» rpaduka: He ObUTO MYCTHIX 30H CIpaBa OT (QUry-
pBI, CHU3Y M CBEPXY, HO MPHU 3TOM (hUrypa A0KHA OBITH MOJHOCTHIO, @ HE 00pe3aHa; YMCio
TO4YeK Iyl mocTpoeHust o ocu Oy MOMMKHO ObITh He MeHbIe 11: (5 B KaXIyr0 CTOPOHY IO
ocu Oy, u 1 Touka Ha ocu Ox); mar o 00eruM 0CsIM JOJHKEH ObITh PABHOMEPHBIM.

PacyéT KOHIEHTPAaL MU MPH CKOPOCTH BEeTPa, OTIMYHOM OT ONAaCHOM

Ycnoeue: Paccunratp, kak pacnpenensroTcs IPU3EMHbIE KOHLICHTPALUN ¢ o ocu dakena mpu cko-
POCTH BeTpa, OTIUYHOM OT onmacHoil. /i KaXKA0ro BemecTBa MOCTPOUTH TpapUKU pactpeaeIeHHs
KOHIICHTpanuu 1o ocu ¢akena B auamnazone paccrosauit [0; 3-xy] ¢ marom He pexe 0,25-xy. Ha
rpaduke y4ecTb (POHOBYIO KOHIIEHTpali0, OTMeTUTh uHKI0 ITJIK,;, a Taxke NMHMIO pacipesene-
HUS KOHIeHTparuu u3 1m. 0 Pacuér mpuzeMHBIX KOHIIEHTpanuii o ocu ¢akena. ['paduku 10KHBI
yAOBIETBOPATH ycnoBusiM 11.1.3.3. Kpome Toro, paccuntarb OTHOCUTEIbHOE U3MEHEHUE KOHIIEHTPA-
LMK Cxy B TOYKE C KOOPJHHATAMH [x, y] py U3MEHEHUU CKOPOCTH BETPA C OMACHOM Uy 10 3aJaHHOU
B YCJIOBHH U . .
BeTMunHbI 1S 3aHECCHHS B HTOTOBYIO TaOIHUILY: €' Mu* , X MU* dC'xy-

Pacuét B cjiy4yae Ha/JIM4ud B Bblﬁpoce HECKOJIbBKHX Bpe€JAHbIX BelLIEeCTB

Ycnosue: Paccuntarh KOHIIEHTPAIIMIO BEIIECTB B TOYKE C KOOPAMHATAMH [X, )| TIpH HEOIAronpusT-
HBIX METEOYCJOBHIX U ONACHOW CKOPOCTH BETpa C HCIOJIb30BaHMEM MeToauku n. Ommodka! Hc-
TOYHHMK CCBLIJIKH He HaligeH.. Onmmoka! UcTouHNK CCBIIIKH He Hal/leH..

Benuunabl 17151 3aHeCEHUS] B UTOTOBYIO TaOIHUITY: cixy, cixy*.

PacyéT BbICOTHI UCTOYHHUKA BblﬁpOCOB

Ycnosue: Onpenenuts MUHUMAIBbHYIO BBICOTY UCTOYHHKA BBIOPOCOB, MMPOU3BOMAS PACUETHI MO Kax-
JIOMY BEIIECTBY, 3aTeM Y4eCTh d3(PPEeKT cymMmaIuu BpeaHOTO JEHCTBUS, TIOCIIE YEeTO caeaaTh OOt
BBIBOJI 110 HCTOYHHUKY BBIOPOCOB. Pacuérel BBINOIHUTE ¢ TOYHOCTBIO 10 1,0 M, HO He Gonee 10 ure-
palLyii 10 OHOMY BEILECTBY. Bennuunel 1uis 3anecenrs B uToroyro tabmuny: H'yin, H min, Hiin.

PacuéT paguyca 30HbI BJIMSIHUA UCTOYHHMKA 3arpsi3HeHU

Yenoeue: Onpenenuts paguyc 30HbI BIUSHUS MCTOYHHKA 3arps3HEHUN aHAJIUTUYECKU pe-
menreM ypaBHeHnid Ommoka! Mcrouynuk cebliku He HaiaeH. nipu s; = 0,05I11K/c,. Bennuunsl
JUISL 3aHECCHUS B UTOTOBYIO TaOJHILy: 7, F.

PacyéT npeae/ibHO JONYCTUMbIX BEIGPOCOB
3aoaua. Onpenenuts [11IB ny1st BEIOpOCOB.
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3adaua pacuéma 31eKmMpomMazHUMHO20 U3/ay4eHust

PaccmoTpuM cTanmapTHyO 3amady omnpeaeneHus Hanpsik€éHHocth OMU u jomycTUMoro

BpeMeHI/I HpG6BIBaHI/I$I B 30HC B paC‘IéTHBIX TOYKax. HCXOI[HI:I@ JaHHBIC Hp@I[CTaB.HGHBI B Ta6.]1.
Onmoka! UcTOYHHNK CCHIJIKHM He Hal/1eH..
Ycnoeue: nns ncXooHBIX TAHHBIX COTJIACHO BAPUAHTY:

[IpousBecTtu pacuer IEKTpUUYECKO HanpsskEHHOCTH DOMMU mo kaxkaoMy KaHamy, co3jaBae-
MOTO TEJIEBU3MOHHBIMU NEPENAOIIMMYU aHTEHHAMHU, 110 MEPE yJaJeHus OT TEJELUEHTpa C Ia-
rom 50 M 110 paccrosinust B 1000 Mm;
[IpuBeneHHOrO BpeMEHHU PabOTHI IEPCOHANA, YYUTHIBAs, YTO Tpp HE JOJKHO MPEBBINIATH 8
YacoB U BpeMs NTPpeObIBaHUS B KXKJJOU 30HE #; 331aHO COTJIACHO BapUaHTY;
[Ipou3BecTH pacyeT BEIMUYUHBI HOPMHUPYIOHIETo Kod(duimenTta o 1yisi paboueid U )KUJIOH 30H;
[ToctpouTts rpaduk pacnpeneneHus MEKTPHUECKoi HanpsbkeHHocTH DMU B auamna3zone pac-
crosiauit [0; 1000 M] ¢ marom 50 M, Ha rpaduke ykazaTh NpeAeIbHO IOMYCTUMBIE YPOBHU
HaIpsKEHHOCTH, 3aJJaHHbIE COTJIACHO BapuaHTy. Caenarh BBIBOJBI.
[TocTpouTh aHANOTHUYHBIA MPEABIIYIIEMY MYHKTY Tpaduk pacmperencHHs 3JIeKTPUYECKOn
HanpsbkeHHocTd DOMMU B nuanazone paccrostamii [0; 300 m] ¢ marom 50 M, Ha rpaduke yka-
3aTh JMHHUM MPelebHO AOMYCTUMBIX YPOBHEH HANpsKEHHOCTH AJs paboueil 30HbI, paccuu-
TaHHble paHee. Crenarb BHIBOJBI.
[TocTpouTh aHaJIOTHYHBIN MpEABIAYIIEMY MYHKTY rpaduK 3aBUCHUMOCTH NPUBEICHHOIO Bpe-
MeHHU Ty, peObiBanus B 30He OMMU B nuanaszone paccrosnuii [0; 1000 m] ¢ marom 50 M, Ha
rpaduke npu HeOOXOJUMOCTH yKa3aTh JUHUIO § 4.
[TocTpouTh rpaduku pacnpeneieHus BEIHMYUHBI O JIJIS KUJIOW M paboyeil 30H B quara3oHe
paccrosauit [0; 1000 M] ¢ marom 50 M, Ha rpaduke yKa3aTh JIMHUU OPEAETHHO JOMYCTUMBIX
ypoBHei. CaenaTh BbIBOJIBI.
I'paduky TOMKHBI YIOBIETBOPATH YCIOBUSIM:
O JOJDKHBI OBITH MOJAMUCAHBI OCH, €AWHUIBI U3MEPEHUS BETUYNH, 0(OPMIIEHBI 3aroJo-
BOK WJI ITOAPUCYHOUYHAs MOJIUCH K PUCYHKY;
O JMHHUY, HaHECEHHBbIE Ha rpadUK MODKHBI OBITH PA3MUYUMBI (I[BET, TOJIIMHA, BH
Ha4yepTaHWS JUHUMU JOJDKHBI MO3BOJATH OAHO3HAYHO OIPEAENIATh KOHKPETHYIO JIU-
HUIO Ha TrpadukKe);
o odopmIIeHa IKCIUTUKAIMS PUCYHKA JIMOO BBIHOCKH JIMHUN ¢ OOBSICHEHHEM HaHECEH-
HBIX JJMHUN U IPOYHX 0003HAUYCHUH.
IIpousBectu pacuer HanpspkEHHOCTH DOMMU mi1d Ka)XXa0ro KaHaja Mmepeayu, a Takke 3Hade-
HUE KO3(P(UIIMEHTa O BHYTPHU JOMOB IMAHEIBHOTO M KHPIUYHOTO Tuma Ha rpanuie C33.
CrenaTs BBIBOJEI.
[IpousBecTu pacdyer pacCTOSIHUSL, HA KOTOPOM MO>KHO CTPOUTH XKHJIBIE I0Ma UCXOMS U3 YCIIO-
BUS paBeHCTBa HamnpsikeHHocTu Benuuune [1/1Y ¢ 3amacom 50%. O6ocHOBaTh BEIOOp KpUTE-
pueB ais pemieHus 3agadd. Pacder opopmuth B Buae Tabmuibl uiu rpaduka. Coenars BbI-
BOJI.

Pacuém 3snekmpu4eckozo noJis1 6030yWHbIX AUHUT

1. Paccumurath AJIg 3aJaHHOI'O BapuaHTa HaHpH)KéHHOCTI) QJICKTPHUYCCKOIr'0 I10JId, CO3JaBa€MOro

BO3/YIIHOM JIMHUEHN AJIeKTporepenay B Toukax ¢ koopaunaramu x=0, 10, 20, 30, 40, 50 m.
CpaBHI/ITB MOJIYYCHHBIC 3HAYCHUSA C OOMYCTHMBIMHU BCIIMYHMHAMU. OHpe,Z[G.HI/ITB B Kakou
MECTHOCTH MOXXHO TMPOJODKHTH JaHHYIO JIMHHIO JJiekTporiepenad. Iloctpouts rpaduk

E=f(x).

2. Paccunrars mym Ha pacctossaun 100 M OT KpaiiHeil (a3bl BO3AYLIIHOM JTHHHH.
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3. Cnenarb BBIBOJ O BO3MOKHOCTH NPOKIAAKU BJI BOMM3HM jKUIBIX 3JaHUM, U KOTOPBIX JOMY-
CTUMBIH ypoBeHb Iyma coctaBisier 45 nbA (CH 2.2.4/2.1.8.562-96 Illym Ha paboumnx Mme-
CTaX, B IOMEIIEHHUSX KHUIBIX, OOIICCTBEHHBIX 3/IaHUI M Ha TEPPUTOPHUH KHIIOH 3aCTPONKH).

4. Paccuurarh pacCcTOSHME, HA KOTOPOM YPOBEHB IIyMa CTAHOBUTCS HMXKE N0MycTUMOro. OTme-
TUTH Ha Tpaduke.

5. OcHoBbIBasCh Ha MyHKTax 1-2, pacuurarh u caenarh 3D-rpaduku Hanpskéanoctu Il u
pacy€THOM BETUYMHBI IITyMa B 3aBUCUMOCTH OT PAcCCTOSIHUSL OT UCTOUYHUKA U3ITYYCHUSI, CUU-
Tas, yro BJI HanpasieHno Bronas ocu x. Bergenute C33, a Takke JIMHUU YPOBHS IOMTYCTUMBIX
3Hayenui. O

3. TexHonorusa npoBeAeHNA NPaAKTUYECKUX 3aHATUN

Jlnis cTyaeHYeCcKo# TPYIIbl Ha 3aHATUH BBIJACTCS 3a7aHne, 001mas GopMyaIupoBKa KOTOPOTo
MIpUBE/ICHA B pa3jiesie 2 HACTOSIINX METOJUYECKUX YKAa3aHUU.

A.HI‘OpI/ITM HpOBeI[eHI/IH Hp&KTH‘-I@CKI/IX SaHHTI/Iﬁ 10 JUCIIHUITJIIMHEC npennonaraeTc;I CJIGI[YIO-
000507

- IIOCJIC Bbla4yu 3aJlaHUA B nepBHe 30 MHH. 3aHATUA CTy,Z[eHTBI aHaanpymT HNCXOJHBIC
JTaHHEIE

- OOMH U3 CTYOEHTOB I'PYIIIBI BBI3BIBACTCS «K JOCKE» U JEMOHCTPUPYET I'PYIIE BapHaHT
pelieHus 3aIaHusl CO CBOMMH YUCJIOBBIMU JaHHBIMH;

- OpraHu3yeTcss UHTEPAKTHBHOE 0OCYKIECHUE PE3yabTaTOB
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