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PACCMOTPEHA YTBEPXJIAIO
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Meroauyeckue  pEeKOMEHAAUMU IO  BBIINOJHEHUIO  NPAKTUYECKUX  3aHSATUN
oOmenpodeccuoHanbHON TUCIUIUIMHBI « DKOJIOTHUS Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE»
pa3zpaboTaHa Ha OCHOBE (eJIepaIbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
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ylpaBlIeHHWEe Ha TpaHcmopTe (MO BUAAM), YTBEPXKJICHHAs MpUKa3oM MuHUCTEpCTBa
oOpazoBanus u Hayku PD ot 20.03.2024r. Ne 176

Opranuzanusi-pazpabotunk: TUXOpEUKUi TEXHUKYM >KEJIE3HOJOPOKHOT0 TpaHCIOpTa —
¢umuan  denmepanbHOrO  TOCYJAPCTBEHHOTO  OIOKETHOTO  00pa3oBaTEIHLHOTO

yupexeHusi Bbiciiero oOpa3oBaHusi «POCTOBCKMU TOCYIapCTBEHHBI YHUBEPCUTET
nyteit cooomenus» (TTXKT — dunuan PI'YIIC)
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Penenszusn

Ha METOJMYECKUE YKa3aHWs [0 TMPAKTUUYECKUM 3aHITUSM MO JIUCIUIUIMHE
«IKOJIOTHS Ha KEJIE3HOJIOPOKHOM TPAHCIIOPTE», pa3padOTaHHBIE HA OCHOBE TIPUMEPHOI
MporpaMMbl  yU4€OHOW  JUCIUIUIMHBI, 71  MPOGECCHOHAIBHBIX  00pa30BaTEIIbHBIX
opranuszauui, o cnenuaipbHoct 23.02.01 Opranuzanus NepeBO30K M yIpaBICHUE Ha
TpaHcropTe (1o BUaM)

]_IJ'ISI 3aKPCIIICHUA 3HAaHUM " HpI/IO6pCTeHI/IH IMPAKTUYCCKUX HABBIKOB IIO
JAUCHHUITIINHC «JKojorusi Ha KCIIC3HOOOPOXKHOM  TPAHCIIOPTE)  IMPEAYCMOTPCHLBI
IMPAKTUYCCKUC 3aHATHA.

B MCTOAUYCCKHUX YKAa3aHHAX I10 BbBIIIOJIHCHHUIO IIPAKTHYCCKHUX 3aHATUM TIO
JUCHUITIINHE «IKOoJIOTHUS Ha JKCIICBHOAOPOKHOM TPAHCIIOPTE», YCTKO M KOHKPETHO
IMPOCJIICIKUBAIOTCA BOIIPOCBI HM3Yy4acMOI'0 MaTcpHala, H€O6XOI[I/IMOFO JJIA  BJIaACHUA
KOHKPCTHBIMHA 3HAHUAMU I10 HaHHOﬁ JUCHUITIINHC.

O6y‘laIOIHHI>'IC5I, B PC3YyJIbTAaTC OCBOCHHUA KypCa MW BBIIIOJIHCHHHN IIPAKTHYCCKHUX
33H51THI>1, CMOXKCT CaMOCTOATCIIBHO.

— aHAIM3UPOBATh W TPOTHO3UPOBATH HSKOJOTUYECKHUE IOCIICACTBHUS Pa3IMIHBIX
BHJIOB TIPOU3BOICTBEHHOM JIEATEITLHOCTH,

— aHAJIM3UPOBATH MPUINHBI BOSHUKHOBEHUS SKOJOTHUECKUX aBapuil M KatacTpod;

— BBIOMpATh METOJbI, TEXHOJOTUU U amlmnaparbl YTHIM3AIMKA Ta30BBIX BBHIOPOCOB,
CTOKOB, TBEPJIbIX OTXO/IOB;

— OMpEAeNSITh SKOJIOTUYECKYIO MPUTOTHOCTh BBIITyCKAEMOM MPOIYKITUY;

— OIICHUBATh COCTOSHUE DKOJIOTHUH OKPYXKAIOMIEH CpeIbl Ha TIPOU3BOICTBEHHOM.

ConepxaHue METOJUYECKUX PEKOMEHJAIUMN 10 JUCHUIUIMHE «DKOJIOTHS Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE» O0O0ECHEUMBACT pealn3allii0 OCHOBHBIX TpeOoBaHUM
denepanbHOTO TOCYJAPCTBEHHOTO 00pA30BATENLHOTO CTaHJApPTa CPEAHEro OOIIero
o0pa3oBaHUs U MOXKET ObITH PEKOMEHI0BAHA JIJISl UCTIOJIb30BaHUS B yueOHOM MpoIiecce.

/
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Penen3usn

Ha METOJIMYECKHE YKAa3aHHWS I[I0 MPAKTUYECKUM 3aHSATUAM 1O JAUCIUILIMHE
«IKOJIOTHS Ha KEJIE3HOJIOPOKHOM TPAHCIIOPTE», pa3padOTaHHBIE HA OCHOBE TIPUMEPHOI
MporpaMMbl  yU4€OHOW  JUCIUIUIMHBI, 71  MPOGECCHOHAIBHBIX  00pa30BaTEIIbHBIX
opranuszauui, o cnenuaipbHoct 23.02.01 Opranuzanus NepeBO30K M yIpaBICHUE Ha
TpaHcropTe (1o BUaM)

B Metommyeckux yKa3zaHHUSX 10 BBIMOJHEHUIO MPAKTHUUECKUX 3aHATHH TIO
TUCITUIUIMHE  «OJKOJIOTHSI Ha  JKEJIE3HOJOPOKHOM  TPAHCIIOPTE» chOpMHUPOBaHbI
OCHOBHBIEC TIPEACTABIICHUS] B OOJACTH JKOJOTHM, Kak O crenuduueckoir obiactu
3HAHMM, O IKOJIOTHYECKUX 3aKOHAX U MOHSITHUSX.

B Meroauveckux yKa3aHUAX IO BBIMIOJIHCHHIO TMPAKTUYECKUX  3aHATUN
MPEAYCMOTPEHO HW3YYCHHE CIEOYIONIUX BOIMPOCOB: TIPHUHIMIBI  B3aUMOJICHCTBHS
oOIIecTBa W TMPHUPOJBI; HETATUBHBIE IMOCIEICTBHS HEKOHTPOJIUPYEMON XO03SHCTBECHHOU
JESATETPHOCTH 4YEJIOBEKa, MPHUBOMSIINIMNEG K HAPYIICHUIO CTAaOMIIBHOCTH 3KOCHCTEM;
MPUHITUIIBI U METOABl PAIIMOHAILHOTO TPHUPOAOIIOIB30BAHUS, MPOOJIEMBI COXPaHCHHUS
MIPUPOJIOPECYPCHOTO TOTEHIMANa, B TOM YHCIE€ OCO00 OXPAaHSIEMBIX  IPUPOIHBIX
TEPPUTOPHUIL.

3aTpoHYTHl MPOOJIEMBI Pa3MEIIEHUsI TPOU3BOJICTB U OIEHKH TMOCIEACTBUI HX
BO3JICHCTBHS HAa OKPYXKAIOMIYI0 Cpemy. BbIMOTHEHHWE MPaKTHUYECKUX — 3aHITHM
CrOCOOCTBYIOT (DOPMUPOBAHUIO Y OOYHAIOUIUXCSA HKOJOTHUUECKOTO MHUPOBO33PEHUSI U
CIIOCOOHOCTEM OIIEHKH NPO(PECCHOHATBLHON JEATEIbHOCTU C TO3ULMM  OXPaHbI
OKPYXaIOUIEH CPEIbI.

B metomuueckue ykazaHus MO JUCIUIUIMHE «DKOJIOTHS Ha KEJIE3HOAOPOKHOM
TPAHCIIOPTE» BKJIIOYEHBI MaTepuajabl HEOOXOAUMbIE I TPUMEHEHUS HX B
MPAKTUYECKOMN JACATEIIBHOCTU U U3YYCHUS APYTUX YUSOHBIX JUCITUTUIMH.

PenieHseHT: _ */;?{1 Bapuakuna O. A., npenofapareis ¢rnidaia
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BBEJAEHUE

Meroauyeckue PpEeKOMEHJAIMM 110  BBINOJHEHUIO MPAaKTHYECKUX  3aHITHH
COCTaBJIeHbl B COOTBETCTBUU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM CpEeHEero MPO(ECCHOHAIBHOTO O0pa30BaHUS W MPUMEPHOM IMPOTPaMMOM.
JlaHHBIE pPEKOMEHJIAllMK CoJepKaT HEOOXOJAUMBIN TEOPETUUYECKUN MaTepuan s
paboTHI.

[IpakTHyeckue 3aHSATUS BBITOJHSIOTCS B COOTBETCTBUM C OOIIMMHU TPEOOBAHUSIMU:
COCTOUT M3 PACUETOB C HEOOXOJUMBIMU OOOCHOBAHUSIMH, MOSCHEHUSIMU IO MPUHSATHIM
pPELIEHUSIM U CChUIKAMU Ha UCTI0JIb30BAHHBIC HCTOYHUKH.

[{es1b METOIMYECKUX YKA3AHUM:

- MOMOYb CTYJACHTAM 3aKpPENHTh MOJHBIA KypC TEOPETHUYECKOTrO OOy4YEHHUS 10
JTUCHUIUIMHE «JKOJIOTHS Ha JKEJIE3HOJOPOKHOM TPAHCTIOPTEY;

- MOJATOTOBUTHCS K TU(PHEepEeHIIMPOBAHHOMY 3a4eTy HIIH 3a4eTy;,

- TIOJrOTOBKA K CaMOCTOSITEJIbHOMY PEIICHUIO CI0KHBIX KOHCTPYKTOPCKHUX 3ajad.



IIpakTnyeckoe 3ausitue 1. Pacyer pasmepoB HedTe10BYIIKH, HCII0Ib3yeMOH B
Ka4yecTBe MepBOil CTYNEHH OYMCTKH BOAbI B 000POTHOH cHcTeMe BOJAOCHAOKEHUS
NPOMBIBOYHO - IPONAPOYHON CTAHIUM.

Heab padoTbl: 0CBOUTH METO/IBI OIIEHKH 3KOJIOTUYECKOTO yIiiepOa MyTeM pacuera
IUTaTeXEH 3a 3arpsA3HEHNE BOJIOEMOB IPU COPOCE CTOUHBIX BOI.

OO0opynoBanue: yueOHUKH, CXEMbI, TaOJIUIIbl, pa31aTOYHbII MaTepUal.

Xoa paéoTbI:

1. OsHakoMHUTCS C NPUHIUIIAME PaOOThI HEPTENOBYIIKH, 32pPHCOBATEL CXEMY 1.

2. OrmeruTh HasHaueHWe M Mecra pasmemenus IIIC. VYka3aTb OCHOBHBIE
BELIECTBA, 3arps3Hsronme crounsle Boasl [IIIC.

3. TlpuBecT pacyeT MaKCHMMAJIbHOIO PACXO/a BOBI IIPH OUMCTKE HEPTEIOBYILIKH,
Y TIPOM3BECTHU PACUYET KOJNYECTBA HE(PTEPOJYKTOB Ha BBIXOJIE.

4. CpaenaTb BBIBOMBI.

Teopernuyeckuit MaTepua.

HedreynoButenn uiam HeQTENOBYLIKH NMPEAHA3HAUEHBI JJII OUYUCTKHU JI0KIEBBIX,
TaJbIX U TEXHUYECKUX BOJ C TEPPUTOPUI, HA KOTOPBIX CYIIECTBYET Yrpo3a 3arps3HEHUs
He(TEenpOAYKTaMHU.

Orto 000pyAOBaHHE SBISETCA TaK Ha3bIBAEMbIM IIPOTOYHBIM, T.€. BO BpEMs
MIPOXO0KJIEHHUS CTOYHBIX BOJ 4Y€pe3 JaHHOE O0OpYJAOBAHHME MPOUCXOJUT MEXaHUYECKOE
OTJIEJIEHUE CBOOOJHBIX Macel M CpedHE - CTAaOWJIbHBIX SMYJbCHUI OT OCTAaJIbHBIX

HedreyaoBurenn (HedTenoByiKa)

[TpousBoautenbHOCTh: 1,5 - 500 51/C

Jmmaa: 1600 - 9000 mm [Hupunaa: 1000 - 1850 mm Bricora: 1080 - 2120 mm

Crenenp  ouuctku: 0,3 wMr/n (cOpoc B KaHanuzauio) J{omoJHUTEIBHO
MOCTaBJISIOTCA:

HancraBka 360 mm CurnanuzaTtop ypoBHs (PUCYHOK 1,2) cyOcTaHImii.

CremHas Coemuan | BeHtunauma CremHas

HaacTaBka Hagcraska \ HagcTaBka OHTPONbLHBLIN
- *\( knana (otbop

| .4} | | | [$ | [ ] npos)
it : n .
ANy
Cop6umoHHasn
OTCTONHMK kamepa
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Pucynox — 1Cxema HereynoButens

[Ipenyaraembie HEPTENOBYIIKK BBITIOJHEHB #3 mojudTHUIeHA. OHH 060py,Z[OBaHBI
BCTPOCHHOM Kamepou it cOopa ocajka.
B mporecce  cemapamdd  HCIOIB3YeTCs — PA3HMLA
MJIOTHOCTH HEPTENPOAYKTOB U BOABI B  MPOIECCE
IPaBUTAIMOHHOTO paccioeHus MOTOKA qyepes
He(TEeyTOBUTED.

B KkoanMCIEHTHBIX cemaparopax HCIOJIb3YIOTCS
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TaK)XK€ MOBEPXHOCTHBIE SIBJICHHS, MPOUCXOJAIIME B KOAIMCLEHTHOM KacceTe, Korja
MHUKPO-KaIuId HePTEMPOAYKTOB 00pa3yroT 0oJiee KpyIHbIEe Karid, O0ojee yao0HbIe IS
cenapupoBaHUs.

OTU YaCTUYKH MOJHUMAIOTCS Ha MOBEPXHOCTh, UX CJION MOCTOSIHHO YBEJIUYMUBACTCS
U €ro He0OXO0IUMO PETYIISIPHO yIaJSTh.

Tsokenble cyOCTaHIIMM OMajalOT Ha JHO cemapartopa, o0pasys ocaaok. Jlis
yBenudeHuss S(PGEeKTUBHOCTH pPabOThl YCTPOMCTBA, €ro HEOO0XO0JUMO O000pyI0BaTh
KaMmepou A cOopa OCaJKOB.

3akoHomatensCcTBO  Poccum  mpeabsBIsieT  OYEHb  BBICOKME — TpeOOBaHMS
MIPOU3BOAUTEIISIM OYMCTHOTO 0OOPY/IOBaHHUsA, B YaCTHOCTU B c(hepe OXpaHbl IPYHTOBBIX
Boj. HedrempoaykTsl npenctapisioT co00il 0OUeHb CEPbE3HYIO YTPO3Y ISl OKpYKaroIen
Cpelbl.

HeoOxoaumo mnpaBWIIBHO MOAOMPATH MNPOU3BOJUTEIBHOCTh HE(TEYIOBUTENS B
3aBHCHMOCTH OT 00bEMa 3arpsi3HEHHBIX CTOKOB.

HedrenoBymiku npegHa3HaueHbl JUIsi OYUCTKH CTOYHBIX BOJI, NMPU HOMHUHAJIBLHOM
notoke ot 1,5 mo 600 n/cex.

[IpaBunbHBIN BBIOOp HEPTETOBYIIKM MJii KOHKPETHOTO OOBEKTa OYEHb BayKEH.
CemapaTop He MOXKET OBbITh CIMIIKOM MaJ€HbKUM, TaK KaK CJIMIIKOM CJIa0blii MOTOK HE
MO3BOJIUT TMOJYYUTh TMPABWIbHBIE MapaMeTpPhl OYKMCTKH, a TakKe HE MOXKET OBITh
CJIMIIKOM OOJIBIIUM IO YHCTO S3KOHOMUYECKUM COOOPaKEHUSIM.

Hopwmpbl, cornacHO KOTOpPBIM MPOM3BOIATCS HAIM CEenapaTropbl HEPTENPOIYKTOB,
YETKO OMNpEIENsieT 3JIEMEHTHI, KOTOpble HEOOXOAMMO YYMTBIBATH NpH MOA00pE
HEe(TENOBYIIKHN ISl OUUCTKU CTOYHBIX BOJ OT HE(PTEHPOIYKTOB: OCAIKU; TEXHUUYECKHE
BOJIbI, MCITOJIb30BABIIMECS B MPOU3BOCTBE; TUI YIIIEBOJIOPOIHON COCTABIIAIOIICH.

IKOJIOrHYeCKUil ymepod — 3TO NMOHMKEHUE KauyecTBa (MOJIE3HOCTH) OKPYKAIOIIEH
Cpelibl BCIEACTBHUE €€ 3arpsA3HEHUSI.

VYiiep6 BbIpakaeTcsi CyMMOW JOIMOJIHUTENBHBIX 3aTpaT MO BOCHPOU3BOACTBY H
BOCCTAHOBJICHUIO KayecTBa NPHUPOAHBIX PECYpPCOB B JAHHOM pErMOHE 10 YpPOBHS,
MPEILIECTBYIOLIET0 OCYIIECTBICHUIO 3arpsI3HEHHS OT pacCMaTpPUBAEMOI0 OOBEKTA.

B pesynpraTe NpOU3BOJICTBEHHON MEATENBHOCTH OOBEKTHI >KEIE3HOJIOPOKHOTO
TpaHCHopTa (Z1e10, PEMOHTHBIC 3aBOJIbI, MPOMBIBOYHOIIPOIIAPOYHBIC CTAHIIMU U JIp.)
cOpachIBalOT CTOYHBIE BOJbI, PAa3JIUYHBIE MO CTPYKTYpEe U TPOUCXOXKICHUIO U
MOJIJIEXKAIIUE OYUCTKE OT IPUMECEM.

Buabl CTOYHBIX BOA:

A. BbITOBBIE (TyaneTsl, QyLIEBbIE, CTOJOBBIC, TPAYEUHbIE, MBITHE) COJAEPIKAT OKOJIO
60 % oprannueckux u 40 % MUHEPAIBHBIX IPUMECEM.

B. At™MocdepHbie (TOBEPXHOCTHBIC) CTOYHBIE BOJBI (DOPMUPYIOTCS B pe3yibTaTe
BBINAJICHUS OCAJKOB. Jl0KIAEBOM, TallOW WM TIOJUBOYHOW BOJOW BPEIHBIE BEIIECCTBA
CMBIBAIOTCSI C TEPPUTOPUH TPEANPUATANA W KPBIINI 3JaHUNA, a TaKKe C TMOABMKHOTO
COCTaBa.

B. [IpompbinuieHHbIe (IPONM3BOACTBEHHBIE) CTOKH 00Opa3ylOTCs B JIENO U HA JAPYTUX
PEMOHTHBIX MPEATNPUATHSIIX B PE3YJIbTaTe OOMBIBKH TOJIBH)KHOTO COCTaBa M €ro JIeTajeH,
a TaK»Ke IPH IPYTrUuX MPOU3BOJACTBEHHBIX ONEpaIUsX.


http://vseslav-eco.ru/

[IpakTHueckn BCE BEIIECTBA, MPUCYTCTBYIOUIME B CTOKAaX, OTHOCITCS K YHCIY
BPEAHBIX, ¥ IOATOMY JOJIKHBI ObITh YJaJICHBI U3 HUX.

Konkpetnbie ycinoBusi Uil BbIOOpa OUYMCTHBIX COOPYXKEHUH OIpeaestoTcs
JTUCIIEPCHBIM COCTABOM U KOHIICHTpALUEW 3arps3HEHUM, BUJIAMU MPUMECE, 00beMOM
cTouHbIX BoJ. [lokazarensiMu KauecTBa BOJbI — HECYIIEH Cpelbl COPOCOB — SIBIISIOTCS
3HAUYEHUS KOHIICHTPALUW B HEW BPEIHBIX BEILIECTB.

B3BelieHHble BellecTBa U IpYrue TBEpPJbIe MPUMECH OCENAI0T B HIIaMOCOOPHUK,
OTKyJla MO MEpe HAaKOIUICHHs] NEPUOJWYECKHA YIAISMIOTCA U1 YTWIM3alUH WA
3aXOPOHEHHS.

OunieHHasi CTOYHas BOJIa OTHOAET MEePEroOpoIKy U MepeuBaeTcs B MPUEMHBIN 0ak,
OTKyJa 1O TpyOompoBoAay monaércs Ha cOpoc, TOBTOPHOE HCHOJIb30BAaHUE WITU
JOTIOJTHUTENbHYIO 00paboTKy.

MeTtonoM 030HUPOBAHMS, KOTOPHIM MOXHO OYMILATH CTOKH, COAEPMAIIUE (PEHOJIbI
B KoH1eHTparuu 10 1000 mr/n. KoHeuyHbIMU MPOAYKTaMH OKUCIIEHUSI (peHOJIa SBISIOTCS
yraekucasli ra3 u Bojga. C yBenumyeHue temreparypbl U pH CKOpoCTh M TOJHOTA
OKUCJIEHHUS (EHOJIBHBIX COCJMHEHUN 3HAYUTENbHO BoO3pacraloT. JlanbHeiias
OMoJOTHYECKast OUYMCTKA MTPOU3BOAUTCS Ha OMODUIBTpaX.

BOJOOYUCTHBIE COOPYXEHMUA IIIIC.

Hedrenoyiku, ucnonb3dyeMoil B 000poTHOH cucteme [IpomMbIBOUHO-TTpONIapOYHbIE
craniuu (I1I1C) mpenHa3zHayeHbl A1 OYUCTKU M MOWKM HE(PTEOSCH3MHOBBIX ITUCTEPH.
[IIIC pa3memieHbl B 30HAaX MAacCOBOM MOTPY3KHM U BBITPY3KH HE(TENpPOAYKTOB Ha
CHEUAaTbHO OTBEJIEHHBIX TEPPUTOPULX, UMEIOLIUX COOTBETCTBYIOIIEE MyTEBOE PA3BUTHE
u obopynoBanue st Modku. B psge cimywaeB IIIIC pacnonararorcs Ha OAHOM
TEPPUTOPUH C BATOHHBIM JIETIO, CIEUUATU3UPYIOIIMMCS Ha peMOHTE ucTepH. LlucTepHbl
noJ HePTEnpOAYKThl B3aMMO3aMEHSEMbl ISl PA3M4YHbIX, HO OJIM3KHX IO COCTaBYy
npoayktoB. [IIIC 3arpsA3HSAOT CTOYHBIE BOABI HEPTENPOAYKTaMH, B3BELIEHHBIMHU
BEIIECTBAMHM, KHCJIOTaMH, IIEeJI0YaMH U JpyruMu  xumukaramu (6omee 130
KOMIOHEHTOB). OUHCTKY CTOKOB OT MEXAaHWYECKUX IpuUMecedl MpOU3BOIAT B
MECKOJIOBKAX, OTCTOMHWKAX, THAPOIMKIOHaX. HedrtsHple mnpumMecu BBIIEHSIIOT B
HedrenmoBymkax © (IOTANMOHHBIX YCTAHOBKAX, KHUCIOTHI M IIEJIOYH TIOJBEPraroT
HEUTpaIu3alyu.

Hcxoanble JaHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10

KonmuectBo obOpabareiBaembix | 180 182 184 186 188 190 192 194 196 198
IUCTEpH B CyTKH N, mIT.

Pacxox BOApl Ha MpOMBIBKY | 18 18 18 18 18 18 18 18 18 18
ojiHOl 1UcTepHHl Py, M°

Ckopoctb apwxkenus Bojasl B | 0,01 0,01 | 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01
OTCTOMHOM 30HE
HeTenoBYIIKH, Vy, M/C

I'nybuna mnpotouyHoit dactu | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
OTCTOMHOI 30HBI
HedTenoBymka H,u

Hanmensmmit pasmep | 80 80 80 80 80 80 80 80 80 80
yJIaBJIUBAEMBIX YacTHI
He(TENpOLYKTOB B CTOYHOM
Boje ,,10% M

Hauanbnas koHueHtpauus | 1100 | 1100 | 1100 | 1100 1100 1100 1100 1100 1100 1100
HE(TEPOAYKTOB B OYMIACMOMN




Boge Cy, T/M°

Koadpurment vacosoit | 1,5 1,5 15 15 1,5 15 15 1,5 1,5 1,5
HEpPaBHOMEPHOCTH TTOCTYIUICHUS
OYHILIAEMOH BOJBI Ky

Yucno cexuuii B HeTenoBymke | 3 3 3 3 3 3 3 3 3 3
n

Jomnyctumas KoHueHTparws | 150 150 150 150 150 150 150 150 150 150
HEe(TENPOAYKTOB HA  BBIXOIC
nedrenopymku C /M,

Temneparypa o0GopotHoii Bompl, | 20 20 20 20 20 20 20 20 20 20
TI0J1aBaeMOii B He(pTenoByIIKy, °C

Heo0xoaumo:
OnpenenuM MakCHUMAJIbHBIA CEKYHIHBIA PacxXoi BOIBI, M°/C 4epe3 OJHY CEKIHIO
He(dTenoByIKY MO hopmyJe: Q max= Ky P, N
T RH ~wm %
n 24 3600
OnpenenuM TpedyeMyro MUPUHY B, M, K&KJI0H CEKIIMU HEDTEIOBYIIKH U3 YCIOBUS
nporycka Qmg o hopmyIe: B = Q max
VB H

JIJist ipeABapUTENILHOTO pacueTa pa3MepoB HE(DTEIOBYIIKA MPUHATH JIAMUHAPHBIH
XapakTep MOTOKA BOJIbI B OTCTOMHOM 30HE MPU MOCTOSHHBIX CKOPOCTSX JIBUKEHUS BOJIbI
Ve u BemiblTHsS 4actull HedTenpoaykToB Vy. CKOpOCTh BCIUIBITHS  YacCTHI]
HedrenpoaykToB Vy, M/cC, HallIeM U3 yCIOBUS PABEHCTBA BHITAIIKMBAIOIIECH apXUMEI0BOM
CHJIBI U CHJIBI BS3KOTO COMPOTHUBIICHUS BOJBI MO (hopMyIIe:

Vq — 2‘g'rq2 P
9-7 s

r1e g — yCKOpeHHe cBOOOIHOTro najeHus, 9,8 m/c;

Iy — paguyc (pa3Mep) yJIaBIMBaEMbIX YACTHUIl HEPTEIPOIYKTOB, M;

Pu, Pz — COOTBETCTBEHHO, MIIOTHOCTH YaCTUIl HEPTEMPOAYKTOB U BOBL, Kr/M° (800 1
1000 cOOTBETCTBEHHO);

Y — KHHEMAaTH4eCcKas BA3KOCTh BOJABI, M2/C, 3aBHCAMIAS OT TeMIeparyphl, s 20
°C y=10"°wm%c.

JliiHa OTCTOMHOW 30HBI HeTenoBykU L, M, onpenensercs u3 yciaoBUs paBeHCTBA
BpPEMEHH BCIUTBITHS He(PTEUACTHII Ha MOBEPXHOCTh M BPEMEHHU MPOXOXKICHUS TIOTOKA BOJIBI
B OTCTOMHOM 30HE: L=VB , q

Vy

C yudeToM peanbHBIX TYpOYJIEHTHBIX IMPOIECCOB, MPOUCXOAAUIMX B HE(TENOBYIIKE,

JEeWCTBUTENbHAS CKOPOCTh BCILUIBITUA HepTeuacTul] OyieT paBHa:

4
rje W — BepTUKaJIbHAsI TypOYyJICHTHAsE COCTABJISIFOIIAsT CKOPOCTH, M/C; C TOCTaTOYHOM
JUTS TIPAKTUKUA TOYHOCTBIO MOKET OBITh TIpuHSTa paBHOU 0,04V;

Bbumcnum  GaKTUYECKY0 — KOHIIEHTPALMIO — HE(PTENPOAYKTOB HA  BBIXOJE
He(TENOBYLIKH, T/M°; Cy = Cu(1-n).
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CpaBaure Cy ¢ gomycTuMoi 1o ycnoBusiM 3agauu Cy, U ONpeneauM MpeBbIIIaeT
WIK HET KOJIMYECTBO BHIOPOCOB, CIIPABJISETCS WM HET, He(TEIOBYIIKA C OYUCTKOU BOJIbI
B 000POTHOM CUCTEME BOJIOCHAOKEHHS TIPOMBIBOYHO-ITPOTIAPOYHON CTAHIUH.

BoeiBoa: HeE0OX0oAMMO OYMINATHh (@ WM HET) HEPTENOBYIIKY U OTCTOMHHUKH
peryJiipHO HE pexe OJHOro pasza B 5-7 pgHed. B  dunbrpo-HelTpamuzaTopax
CUCTEMATUYECKHU JOJIKEH (J1a MM HET) 3aMEeHAThCS (QUIBbTPYIOIIHI MaTepural.

IpakTnueckoe 3anaTue 2. OnpeaejeHue BeJUYNHBI JOMYCTHMOI0 BhIOpoca
(IIIB) HecropeBIIMX MeJIKHUX YACTHUIl TOMJIMBA (Ca:KU), BHIOPACHIBAEMbIX U3 TPYObI
KOTeJIbHOM. PacueT MaKCUMAJILHO JONMYCTUMOM KOHUEHTPAIUMM CAKH OKOJIO YCThS
TPYObI.

Hesab padoThbI: OCBOUTH METO/BI OLIEHKU YKOJIOTHYECKOTO yIllepOa Mpu CropaHuu
MEJIKMX YaCTHI] TOIUIMBA (CaXkH), BELIOPACHIBAEMBIX U3 TPYObI KOTEIHHOM.

O6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, Pa3IaTOYHBIA MaTepHUal.

Xox padoThI:

1. O3naxomurcs ¢ IIJIK, ITAB, TIJIC.

2.PaccuMtath MaKCHMMAJIbHO JIOMYCTHMMOM KOHIIEHTPALMM CaXH OKOJIO YCThS
TpYObI KOTEIBHOM.

3. CrenaTth BBIBOJIBI.

Teopernyecknii maTepual.

K — 3T0 MakcuManbHasg KOHUEHTpALMs TpuMecell B aTMocdepe, OTHECEHHas K
ONPEAECICHHOMY BPEMEHHOMY OTPE3KY, KOTOpas MpU NEPUOJUYECKOM BO3JCUCTBUU WU
Ha NPOTSKEHUM BCEU JKM3HU YEJIOBEKA HE CKa3bIBACTCS HM HA HEM, HH Ha OKPYXKAIOIICH
cpene ¢ Touku 3peHus BpeaHoro BoznaeicTBud. I1JIK onpenensercs B mr/m3. Paznuyaror
cpenHecyTounyro BenmnuuHy [IJIK m makcuManbHO-pazoByro. IlocinenHssi HE HOJDKHA
MPEBBIIIATH TPEXPA30BOE 3HAUCHUE cpeaHecyTouHOoU BemurHbl [IJIK Ha npoTskeHun He
oomee 20 munyT. YUucnennele 3HadeHus I[IJIK i kaxaoro BpeIHOTO BEIECTBA,
BBIOpachIBaeMOro B aTMoc(hepy 3aBUCHT OT TOKCUYHOCTH JJAHHOTO BEIIECTBA MIIM Kjlacca
ONacHOCTH. MakcuMasnbHasi KOHLEHTpalys TOrO0 WJIM HWHOTO BPEAHOTO BEIIECTBA B
MPU3EMHOM cJioe aTMOc(epbl HE JI0HKHA MPEBBIIATH BEIUYMHBI CPEIHECYTOYHOTO
3HaueHus [IJIK, a B Teuenne 20 MUHYT MakCUMaJIbHO pa3oBoro 3HaueHus [I/IK. B To xe
BpeMs MpU OJHOBPEMEHHOM TPUCYTCTBUM B aTMOC(epe HECKOIbLKUX BPEIHBIX BEIIECTB,
00JIaIafOIINX OJIHOHAMPABJICHHBIMU JEUCTBUSIMU, T.C. BIUSIONIMX HA OJHU U TE XKe
OpraHbl OpraHu3Ma YeJO0BEKa, UX CyMMapHasi KOHUEHTpalus AOJDKHA ONPENCISIThCS B
BUJE CYMMBlI OTHOCHUTEJIbHBIX KOHIIEHTpPAIMH, NPUBEACHHBIX K COOTBETCTBYIOIIUM
3HaueHusiM [I/IK. CymMma OTHOCHUTENBbHBIX KOHIEHTpAlMid TaKUX BPEAHBIX BEIIECTB B

BO3AYIIHOM CpeAe HE [OJDKHA IIPEBBINIATh €AWHUIBL.  J[n HeopraHn3OBaHHBIX
BBIOPOCOB OT COBOKYMHOCTH MEJKHX OJMHOYHBIX HWCTOYHHKOB YCTAHABJIMBACTCS
cymmaproe [1]IB. Oto xapakTtepHO [J1s1 BEHTHJISIIMOHHBIX BHIOPOCOB B KOMMYHAJIbHO-
OBITOBOM XO3SMCTBE TOPOJIa, AJII MEJKUX KOTEIbHBIX U APYTUX YCTAHOBOK, CHKUTAIOIIUX
opranuuyeckoe TOrauBo. [Ipu 3ToM BBIOpPOCH! B atMocdepy ropoga MOXKHO MPUBECTH K
OJIHOMY IIOKa3aTell0 M IO HEMY OIEHUBATH JOMYCTUMBIE BBIOPOCHI BCEX BPEIHBIX
BelecTB. Tak, B YaCTHOCTH, MPHU OIIEHKE 3arps3HeHus: atMochepbl OT TPAHCHOPTHBIX
JBUTATeJICH, pacyeT M DKCIIEpUMEHTAIbHAs POBEpKa IpoBoauTcs Ha coaepxkanue CO.
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Ecnu Ha JaHHOM MpeAnpUsTHU WU TPYIIE 0ObEKTOB, PACHOJOKEHHBIX B OJHOM
paiioHe, 3HaueHUs ycTaHOBJIEHHBIX [I/I[B mo OOBEKTUBHBIM MPUUMHAM HE MOTYT OBITH
JOCTUTHYTBI B HACTOSAIIEE BpeMs, TO IO COINIACOBAHUIO C OpraHamu 1 OCKOMIIpUPOJBI
JOITyCKAeTCs IUIAHUPOBAHKE MMOATATHOTO CHUKEHUSI BEIOPOCOB 710 TpeOyeMOM BETUUHHBI
C YKa3aHUEM NPOAOKUTEIBHOCTU KaXKIAOro 3Tama A0 TOr0 MOMEHTa, IoKa He OyayT
oOecneuenbl TpeboBaHuss HopMm IIJIK.  Ilpu sTOM BBOASTCS Ha ONpeEENICHHBIE
BPEMEHHBIE OTPE3KU BPEMEHHbIE MPEAENIbHO JOMYyCTUMbIE BBIOpOCH miu copockl I1/1B
win [1/IC. Omnara BeiOpocoB uiu copocoB cBepx npeaycmorpeHHsix 1B wmum [11C, HO
B npenenax IIJIB wmm [1JIC npousBoauTcs B NATUKPATHOM pa3Mepe MO CPABHEHUIO C
orJiaTod B mpenenax HopM. Eciu ke mpeanpusitie mpou3BOAUT BHIOPOCH MIIH COPOCHI
CBEpX YCTAaHOBJEHHBIX BPEMEHHBIMM HOPMAMHU  BEJIMYMH, T.€. IPOU3BOJIUT
CBEPXJIMMUTHBIE BBIOPOCHI, TO 3@ CBEPXJIMMHUTHBIN BHIOPOC OIIaTa MOBBIIIAETCA B 25 pa3
no cpaBHeHuro ¢ Hopmupyemod omraton. Hopmer IIJIB wmm I[1JJC  momkHbI
[IEpECMATPUBATECA B CTOPOHY Y)KECTOUEHHUS HE PEKE, UEM yepes S JIeT.

Hcxoanble JaHHbBbIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10

®donoBas konnentpanus caxu | 0,01 | 0,02 (0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 |0,09 [0,1
B mpu3eMHOM Bo3ayxe, Cg,
Mr/m°

Macca caxwu, BeiOpaceiBaemoit | 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1
B atMochepy, M, r/c

O0BeM ra3oBO3AYILIHON | 5,2 52 |52 52 |52 |52 |52 |52 |52 |52
cMecH, BbIOpachlBaeMol U3
Tpy6s1, Q, M%/c

Pa3nocth Mexnay | 54 54 54 54 o4 94 54 54 54 54
TeMIEepaTypoiiBEIOpackIBaeMoit
cMecH 51 TEMIIEpaTypor
okpykaromiero Bosayxa, AT,°C

BeicoTa TpyOs! H, M 28 27 26 25 24 23 22 21 20 19

Huametp yctbs TpyOsI D, Mm 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 11 1,1

Heo0xoaumo:
OnpenenuTh BENWYUHY TpeaenbHO aomyctumoro BeiOpoca (I1[IB) Hecropesimx
MEJKUX  YacTUIl TOIuMBa (CaXXu), BBHIOPACKIBAEMBIX U3 TpyObl KOTEIHHOM.

PaccuntaTh MakCMMalIbHO JOMYCTUMYIO KOHIIEHTPAIMIO CAXH OKOJO YCThsl TPYOBL.
Paccuntaem cpemHIOr0 CKOPOCTh Wo, M/C, BBIXOAA Ta30BO3AYITHOM CMECH U3 YCThS
HMCTOYHHUKA BBIOpOCA:
-4
D?
3HayeHHs KOA(PDHUIIMEHTOB 72 K 71 ONIPEICIIMM B 3aBUCUMOCTH OT napameTpoB f u Vy,
Mm/c:

Wo

2
f :1000.""02—[)
H"-AT

V,, =0,65 s/Q HAT
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[IpenensHO gomyctumsblii BeIOpoc T1JIB, r/c, HarpeToro BpeiHOro BelecTBa 13 Tpyosl B
aTMocdepy, pU KOTOPOM COZIEP)KaHUE €r0 B MIPU3EMHOM CJIO€ HE MPEBBIMIAET NPEeIbHO
nomyctumont konuentparuu (I1IJ1K), onpenensercs nmo ¢popmyie:

_(IZZZR—C¢)-H2-§/Q-AT
h Aann

I71B

rae [1JIK — MakcuManbHasi pa3oBasi IPEAEIbHO IOIMYCTUMAs KOHIIEHTPALHs, MI/M>,
(0,15 mr/m®), n/m =1;

F — xoadduiment, yduTbiBalomUid CKOPOCTh OCEJAHUS BpPEAHBIX BEILIECTB B
arMoc(epHOM Bo3ayxe (11 KpyImHOaucepcHol i F = 2,5).

J17151 BOBMOKHOCTH CpaBHEHUS ¢ (haKTHUECKOU (M3MepsieMoii MprudopaMu) paccurTaeM
BEJIMUYMHY MAaKCHUMAaJbHO JOIyCTHUMOM KOHIIEHTpAIlMd CaXHW B BBIOPOCAX OKOJIO YCThS
TpyOBI, I/M3:

_ 1B
Q ,

BeiBoa: cpaBaum I1/IB ¢ 3amannbiM BeiOpocoM b M: (ITAB > M). Macca caxu,
BBIOpAchIBaEMOM B aTMOC(epy HE MPEBBINAET / NPEBBIMIAET YCTAHOBIECHHBIN MPEAEIbHO
JOIYCTHUMBIH BBIOPOC, 3HA4YMT pPad0Ta KOTEIBHOM HE yXyAIMIAeT \ yxXyamaer
HKOJIOTUYECKYIO0 0OCTAaHOBKY PErHOHA.

Cur

IIpakTuyeckoe 3ansitue 3. OmnpexejieHHe MaKCHMAJIbHOM KOHLEHTPALMH
BPEJHOI0 BelIeCTBA Y 3¢MHOM INMOBEPXHOCTH, NMPHJErapueid K MpPOMbIIIIEHHOMY
NpeanpUATHIO, PACIOJI0KEHHOMY HA POBHOI NOBEPXHOCTH, IIPH BbIOpOCe U3 TPYOBI
HArpeToil ra30BO3AyIIHONH CMECH.

Hear pabdorbl: onpenenuTs KOHUEHTPALMIO BPEIHOIO BEUIECTBA Y 3E€MHOMU
MOBEPXHOCTH, MPUJIETAIONIEH K MPOMBIIUIEHHOMY MNPEANPUSATHIO PACIIOIO0KEHHOMY Ha
POBHOM MTOBEPXHOCTH.

Oo6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, Pa31aTOYHbIA MaTepual.

Xoa padoThi:

1. PaccunTaTh BENMYMHY MAaKCHMAIbHON KOHLEHTPAIMH BPEIHOTO BEIIECTBA Y
36MHOW  TOBEPXHOCTH,  NpUJIErarolmeid K  MOPOMBIIUIGHHOMY  MPEANPUATHIO,
pacnoyio)keHHOMY Ha pOBHOM MECTHOCTH, NpH BbIOpoce U3 TpyObl Harperou
ra30BO3YLIHOU CMECH.

2.Crenatb BBIBOJIBI.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHL.

Yro Takoe ITJIK.

UYTO OTHOCST K BPEAHBIM BEIIECTBAM.

UeM omacHo 3arps3HeHre HePpenpoayKTaMUu OKPYKAKOIIEH Cpebl.

YeM onacHbl KUCIOTHBIE JOXKIH.

Teopernueckuii marepua.

K BpenHbIM BeliecTBaM OJTHOHAMPABICHHOTO JEHCTBHS, T.€. OJIM3KUM IO XapaKTepy
OMOJIOTHMYECKOr0 BO3JEHCTBUS, Hampumep, oTHOcATCS: O30H — SO2 — ¢opmanbaerun;
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Cepuucrtsiii Taz3 — NO2; SO2 — dropucteiit Bogopon; SO2 — ¢genon — cepoBoaopon;
Cepnuctbiii anruapua SO3 — aMMHaK — OKHUCIIBI a30Ta.

I[IIB wmm IIJC COOTBETCTBEHHO IMpU OMNPEAECIEHUU MPENECIBHO JOIYCTUMBIX
cOpOCOB B BOJY YCTAHaBJIMBAIOTCS MJIsi KaXJAOr0 JACHCTBYIOIIETO WU MPOEKTUPYEMOIO
npeanpustusa. Pacuer I1/IB npou3BoauTcs B TOHHaX B TOJ, U MPEACTABISAECT KOJUYECTBO
BPEAHOTO BEIIECTBA, MPEBBIIICHHE BHIOPOCOB KOTOPOIO B aTMOc(hepy He pa3peniaeTcs.
[1/IB 3amaercs mo KaXJAOMy BpPEIHOMY BEIIECTBY, BbIOPAChIBAEMOIO OT HCTOYHMKA
3arpsi3HEHUs B aTMocdepy.

[Ipu onpenenennn IIJIB oT pacyeTHOro HMCTOYHMKA HEOOXOAMMO YYHUTHIBATH
coJiep’KaHue KaXKI0ro BPEIHOTO BEIIecTBa B aTMocdepe, 00yCIOBICHHOE BEIOpOCAMH OT
Ipyrux HUCTOYHUKOB. CyMMapHbI€ BBIOPOCHI OT YK€ JCHCTBYIOIIMX HCTOYHUKOB
00pa3yloT (POHOBYIO KOHIIEHTPAIMIO KaXKJIOro BPEAHOrO BellecTBA B aTMocdepe.
[ToaToMy OCHOBHBIM ycinoBueM npu onpenenenuun [1JIB g pacdeTHOro, BBOIMMOTO B
CTpOM WJIM JEUCTBYIOMIETO MCTOYHHKA, YTOOBI KOHIIEHTpAIUsi BPEJHOTO BEIIECTBA B
MIPU3EMHOM cJio€ aTMocdepsl ¢ yueToM (OHOBOM KOHIIEHTpaluu He mpesbimana [TJIK mo
JAHHOMY BEILIECTBY.

Heo0xoaumo: paccunTaTh BEIWYMHY MAaKCUMAJIbHOW KOHUEHTPAUUU BPEIHOIO

BCIICCTBA Yy 3eMHOU IIOBCPXHOCTH, npnneralomeﬁ K IIPOMBIIIJICHHOMY
NpcAIpuATuIO, pPacCIIOJOXKCHHOMY Ha pOBHOﬁ MCCTHOCTH, IIPpH BBI6pOC€ u3 TPY6BI
HaneTOﬁ F330B03,HymHOﬁ CMCCH. OHpGI[CJII/ITB Q)aKTHLIGCKYIO KOHLCHTPAIHUIO

BpPEHOr0 BEIIECTBA Y MOBEPXHOCTHU 3€MIIU C y4€TOM (POHOBOTO 3arps3HEHUS BO3/1yXa.
JlaTh OLIEHKY pAacCUMTAHHOTO YPOBHS 3arpsA3HEHHS BO3AyXa B MPU3EMHOM CJIO€
MPOMBIIUIEHHBIMU BBIOpOCAMH TYTEM CpPaBHEHUS CO CPEIHECYTOUYHOW MpeaeabHO
nonyctuMoi koHuentpamuen (ITIJK).
Hcxoanbie JaHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10

®onoBas  xonnentpanus | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 | 0.1
BPEJIHOTO  BEIIECTBA B
npe3eMHoM Bozayxe, Cd

Macca Bpegnoro Bemecrsa | 0.7 |06 |05 |04 (03 (02 |01 (08 (09 |071
B atMocdepe, M

O66bem razoBo3gymHoi | 29 |29 |29 |29 (29 |29 |29 (29 |29 |29

CMecH, BBIOpackIBaeMOi 13

TpyOBI, Q

Temneparypa, DT 1313 |13 |13 |13 |13 |13 |13 |13 |13
Bricora Tpy6s1, H 24 | 21 22 23 25 26 27 28 29 20

Junametp TpyOs1, D 09 109 |09 |09 |09 |09 |09 |09 |09 |09
Bpennsie BemecTBa NO | NO | NO [NO |NO | NO |NO | NO |NO |NO

Koadpdunuent paccesanms | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
BpPEIHBIX BEUIECTB, A

CxopocTh ocelaHus 1 1 1 1 1 1 1 1 1 1
BpEIHBIX BEUIeCTB,F

Bnusuue penbeda,h 1 |1 1 1 1 1 1 1 1 1
ITJIK cpenHecyTodHOE 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06
Koadpunment m 0.78 1 0.79 | 0.77 | 0.78 | 0.76 | 0.75 | 0.74 | 0.73 | 0.72 | 0.71
Kosdpumment n 182|183 (184|185 |186 | 187|188 | 189 |1.81 |19
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MakcuMalibHOE 3HAaY€HUE MPU3EMHON KOHIEHTpauuu BpeaHoro BemniectBa C,m
Mr/mM3 | ipu BRIOpOCE HarpeTon ra30BO3yIIHON CMECH U3 OAMHOYHOTO UCTOYHUKA TPHU

HEOJIarONPUATHBIX METEOPOJIOTHYECKUX YCIIOBHAX ONPEAENAEM 0 hopMyJIe:
CAM-F-m-n-n

Yo HL30AT

i ompeteneHi C‘M HeOGXOTHMO:

1) paccUHIaTh CPEJHIOK CKOPOCTh W

_40
N

2) SHA'EHHA KOIPHUINIEHTOR 11 H /1 ONPeIemiIb B 3ABHCHMOCTH OT MAPAMeTPOR fH vV . M/¢:

2
wh - D
0
£=1000—0"—
H * AT:
2. OmpegemHM (JaKTHMECKYH KOHLIEHTPALHIO BPEJHOTO BEIeCTBA Y TOBEPXHOCTH 3€MIH ¢ YIeTOM
()OHOBOTO 3ATPAIHEHIA BO3IVXA:
C =0C,+C .
M i tharT

C.'M — MakCHMATLHOE 3Ha'I€eHHE l'[l)II'ﬂEI‘.-]I—IL‘I'ﬁ KOHIOEHTPAITHH BPeTHOTC BEITECTRA,

o M/C, BBIX0Ja TA30B0 '3,[[},-Illl-lﬂﬁ CMeCH H3 YCThA HCTOTTHHEA Bblﬁ]) oca:

Wh

C b (pOHORASA KOHLIEHTPALHA BPEIHOTO BEIIECTBA B IPH2EMHOM BO3IVXe.

=C —-C,,
M

Torma C "

thazt

B coorBerctBun ¢ 'OCTom s KaXaoro mpOEKTUPYEMOTO M JAEHCTBYIOLIETO
MPOMBILIJICHHOTO  mpeanpusatus  ycraHaBiuBaetcss [IBJl  BpemHbix  BemiecTB B
aTMoc(epy Mpu YCIOBHH, YTO BHIOPOCHI BPEAHBIX BEIIECTB OT JJAHHOTO HMCTOYHUKA B
COBOKYITHOCTH C JPYIMMH HMCTOYHHMKAMH HE CO3JaAyT MPU3EMHYIO KOHLEHTPALMIO,
npesbimarontyro [IJIK.  Cm + Chakr < [1]IK

BbIOpochl BpeHBIX BEIIECTB OT JaHHOIO MCTOYHUKA B COBOKYIMHOCTH C
OPYTMMHM HMCTOYHHKAMH CO3JAI0T MPU3EMHYK0 KOHIIEHTpanuro, npepbimaronyo [1/1K.
HeoOxoaumo CHIKATh 3arpsi3HEHUS aTMochepsl OT TIPOMBIIUIEHHBIX
BBIOPOCOB IyTEM: COBEPIICHCTBOBAHUS TEXHOJOTMUYECKUX MPOIIECCOB; OCYLIECTBICHHUS
repMEeTU3alMU TEXHOJIOTMYECKOTO OOOpYy/IOBaHUS; MPUMEHEHUS IMHEBMOTPAHCIIOPTA;
CTPOUTEIBCTBA PA3IUYHBIX OYUCTHBIX COOPYKEHU.

IIpakTuyeckoe 3ansitue 4. Pacuer maccoo0MeHAa OCHOBHBIX BHAOB ChIPbSl M
roTOBOl  MPOAYKHMH B  0€30TXOAHBIX M  MAJOOTXOAHBIX  TEXHOJOTHAX
NPOU3BOJACTBEHHBIX MPOLECCOB HA 00bEKTAX KeJIe3HOJ0POKHOT0 TPAHCIIOPTA.

Hear padoThbl: OCBOUTH METOJbl OLEHKH H3KOJIOTMYECKOro yuiepba mpu
0€30TXOAHBIX M  MAJOOTXOJHBIX  TEXHOJIOTHMSIX;03HAKOMUTCA C  NpPHUHIMIAMHU
0€30TXOAHBIX U MAJIOOTXOAHBIX TEXHOJIOTHH.

Oo6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, Pa31aTOUYHBIA MaTepHUal.

Xox padoThI:

1.03HakoMuTCss ¢  OpUHOMOAMH pabOTHl GE30TXOIHBIX M MAJOOTXOIHBIX
TEXHOJIOTHSIX Ha JKEJIE3HOA0POKHOM TPAHCIIOPTE.
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2.Paccuntath MaccOOOMEH OCHOBHBIX BHJOB ChIpbS U TOTOBOW IPOXYKIMU
MIPOU3BOJUMON HA 00BEKTaX KeJIe3HOJopokHOTo TpancnopTa OAO «PXK/».

3. Caenarb BBIBOJEL.

Teopernueckuii MaTepual.

be3orxomnas TexHONOTHs 00eCrneYnBaeT TEXHUYECKH JOCTHKMMBIH MHHUMYM
TBEPAbIX, JKUJIKHUX, Ta3000pa3HBIX OTXOIOB (BBHIOPOCOB, CTOKOB). be3oTxomHocTh
UCIIOJIb30BAHUSl CHIPhS MOKHO JOCTHUTHYTH B TOM Clyyae, KOTJa OTXOJbl OJHOTO
NPOU3BOJICTBA  SIBJISIOTCA  ChIpbeM  JJIsi  Apyroro. be3oTxogHass  TEXHOJIOTHUsA
npeaycMaTpUBaeT yJaBJIMBaHUE TIOJIE3HBIX BEIIECTB B CTOKaXx U BbIOpocax cC
MOCJIEYIOIINM MX UCIIOIB30BAHUEM ISl HY X MPEIPUSATUS WIH peau3alliu.

KpoMe OCHOBHOTO ChIpbsi B MPOU3BOJCTBE UCIOJB3YIOTCS BCIIOMOTATEIbHBIC
IIPUPOJIHBIE pecypcChl (BOsa, BO3AYX, TOIIUBO).

ManooTxo/iHasi TEXHOJOTHS XapaKTepPU3yeTCs MOJIYYEHHEM TOTOBOW IMPOIYyKIUU
0P TEXHUYECKOM MHHHUMYME TBEPHABIX, XUAKUX, Ta3000pa3HBIX OTXOJOB (CTOKOB,
BBIOPOCOB). ManooTX0/IHbIE TEXHOJIOTHUHU MpPEeaycMaTpUBAIOT padOThl MO IMepepadboTke
OTXOJIOB, X HCIOJIb30BAaHUE JII M3TOTOBICHHUS HOBBIX BUIAOB IMPOIYKIIMH U TOBAapOB
HEO0OXOAMMBIX JJIA HaceJleHusa. MajgooTX0JHask TEXHOJOT U MO3BOJIAET YBEIUYUTH O0BEM
BBIITYCKAEMON TMPOAYKIIMH, COKPATHUTh pPAacXOJ MPHUPOJIHBIX PECypCcoB, YMEHBIIHUTH
3arpsi3HEHMS OKPYKaroLEeH Cpeibl.

B 0e30TXOQHOM MpOM3BOJACTBE BAaXXKHOE 3HAUCHHE MMEET HE IepepadoTka
OTXOJI0OB, a OpraHu3alusi IMPOU3BOJICTBA, TaKuM 00pazom, 4TOOBl B CaMOM
npouecce  nepepadoTKH CBIpbSl  HCIIOJIb30BAIIUCH BCE €ro KOMIIOHEHTHI.
KonuuecTBeHHBIMU  OLEHKaMU O€30TXOJHOCTH TMPOM3BOACTBA SIBISIETCS  CTENEHb
UCIIOJIb30BAaHUSl B TEXHOJOTMYECKHMX  Tpoleccax ChIpbi U MaTepUaoB.

Takum oO6pa3zoMm, BaM HEOOXOJUMO pPacCCUMTATh MAacCOOOMEH OCHOBHBIX BHUJIOB
ChIpbS M TOTOBOM MPOAYKLUMH TPOU3BOJAMMONM Ha OOBEKTAX KEJIE3HOJIOPOKHOTO
TPaHCIIOPTa, Ha TPUMEPE JKUIKUX OTXOJIOB 00pa3yeMblX B peE3yJbTaTe MPOMBIBKU
nucrTepH. B mpOMBINUIEHHOCTH BBEIEH KOA(P(UIHMEHT O€30TXOAHOCTH MPOU3BOACTBA
(%):

Ko =f* Km +K»5 +Ka,

rjae:

K0 — ko3¢ dunrenT 6e30TX01HOCTH, Oe3pa3MepHasl BEIMUNHA,;

f - koadduMenT NpPonOPUNOHATEHOCTH, OTIPENEISIEMbI YMINPUICCKH;

Km - ko3¢ ¢duiiueHT noaHoTh HCMOB30BaHNE MaTepUaIbHBIX PECYPCOB;

K5 — xondduimenT ncnonp30BaHus SHEPTETUUECKUX PECYPCOB;

Ka — koadpunmeHT cooTBETCTBUS SKOTOTUIECKUM TPEOOBAHUSIM.

Ecomu k = 1, To TexHOJMOTHMYECKUH Tporecc cuurtaercs O0e3orxogHsiM; K = 0,9-1
mporecc moutu 6e30Txonublit; k = 0,5-0,9 npomecc manoorxomsslid; Kk < 0,5 mporecc
OTXOJHBIH.

HcxoaHble jaHHBIE:

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
f-koappurment 1 1 1 1 1 1 1 1 1 1
HPONOPLIUOHATIBHOCTH,

OHPGI[CJISICMBII\/’I OMITUPUICCKU,
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Km - xoaddumuent momHoOTH | 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2
UCIIOJIb30BaHUE MAaTEePHATbHBIX
pecypcos;

Ks—koaddurment 20 30 40 50 60 70 80 90 100 |10
UCITOJIb30BaAHUSI
SHEPTETHYECKUX PECYPCOB;

Ka—koadpdunuent 20 20 20 20 20 20 20 20 20 20
COOTBETCTBHUSL IKOJIOTMYCCKHM
TpeOOBAHUSIM.

Co31aHue MaJI00TXOAHBIX MPOU3BOICTB NMPeTyCMATPUBAET cJieayloliee:

1. OcHoBaHUE W BBIOOP CHIPhSI, KOTOpPOE O0ECIEYMBAET HAJIE)KHOCTh U KAueCTBO
MIPOJIYKIIUU U B TO K€ BPEMS OKa3bIBAET MUHUMAJIBHOE BIIUSIHUE HA PUPOJHYIO CPENY;

2. O0ocHOBaHME W BBIOOp crocoOa MONy4YEHUs MPOAYKIIMH, KOTOPBIM CBsI3aH C
HAaMMEHBIIIUM PaCXOJIOM ChIPhS;

3. O0ocHOBaHUE U BBIOOP CcIIOC00a MOMyUeHUS MPOAYKIIUU, KOTOPBIN 00ecreurnBaeT
HaWMEHbIIIEe 3arpsi3HEHHUE MPUPOJIHOMN Cpe/ibl BBLIOPOCAMH, CTOKAMH, OTXOIaMU;

4. Coznanue 3(h(PEeKTUBHBIX MPOIECCOB U YCTPOUCTB OYUCTKU OTXOJI0B, BEHIOPOCOB U
CTOKOB C YBEJIMUECHUEM IIEHHBIX BEIIIECTB;

5. Coznanne 3¢ (PEeKTUBHBIX MPOIECCOB UCIOJIB30BAHUE OTXO0B U U3TOTOBJICHUE U3
HUX COMYTCTBYIONIEH MPOMYKIMH, T.€. CO3IaHWEC MHOTOCTAJIUWHOTO HCIOJb30BaHMS
CBIPbS U OTXOJIOB;

6. CokpaieHre ToTeph JKCILTyaTallHOHHBIX MaTEepPHAOB 3a CYET ONTHMHU3AIHNH
TEXHOJIOTHYECKNX TMPOIECCOB M  COBEPIICHCTBOBAHUS CHCTEMBI TEXHHUYECKOTO
00CITyKUBaHUS.

BriBoa:  MajoOoTXOMHBIE  MPOU3BOJCTBA  MOTYT  OBITH  peajn30BaHbl B
MalTUHOCTPOUTENHHOM, JepeBOOOpaOATHIBAIONICH, MSICHOM, MOJOYHOM H JPYTUX
OTpacysiX MPOMBIIUIEHHOCTH. K HUM OTHOCATCS: MCIOJIb30BAaHUE METAJIOIOMa TOCIIe
00pabOTKM Ha CHEIUATBHBIX 000TaTUTENBHBIX MPEANPUATUSAK; YIIOTPEOICHNE TOMEHHBIX
[IUTAKOB B MPOIECCE CTPOUTETBHBIX MAaTEpUAJIOB; MIPUMEHEHUE OTXOJI0OB CTEKJIa; CHHTE3
aMMHaKa 1o 3aMKHYTOMY ITUKITY, TIOJTy4€HHE CEPHON KUCIOTHI U3 OTXOJ0B MPEANPUITUN
BeTHOW Metamypruu. OmgHo U3  3(PGEKTUBHBIX HANpaBJICHUH OE30TXOIHOTO
MIPOU3BOJICTBA BTOPUYHOTO MCIOJIb30BAHUS DHEPTETHUCCKUX PECYPCOB B CHCTEMax
TeIJI0OCHAOKEHHS, HAallpuMep I 000TrpeBa Terunil. BakHOE HanpaBiICHUE — CHIDKCHHC
MaTepPUAIOEMKOCTH BBIMTYCKAEMOW TPOIYKIIMH, YMEHBIIICHUE OTXOIOB IPOM3BOJICTBA,
MpeaycMaTpuBaeMble Ha CTaIMH MMPOCKTUPOBAHUS TIPOMBIIIICHHBIX H3ICITHN.

IIpakTuueckoe 3ansatue S Pacuer miartexeil 3a 3arpsi3HeEHHE OKPYKaloUIeH
Cpelbl KeJe3HOAO0POKHBIM TPAHCIIOPTOM.

Hesap padoThl: U3YYUTh METOJIUKH pacueTa MIaTeXel 3a 3arps3HeHne aTMoc(epbl
MepeIBUKHBIMU UICTOUHUKAMH.

O6opynoBanue: yueOHUKH, CXeMBbI, TAOIUIIbI, PA31aTOYHBIA MaTEepHUal.

Xoa padoThi:

1.3yunTe 1 KpaTKO 3aMUILINATE TEOPETUUECKUIA MaTepural.
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2. OnpenenuTh HOPMATHBHYIO IUTaTy 3a BBIOPOCKI B aTMOC(hEpHBIA BO3AYX
3arps3HAIONIMX BEIIECTB TEPEABIKHBIMU HMCTOYHUKAMH (A1  pa3iIUYHBIX BHJIOB
TOILIUBA).

3. OmpenenuTh roIOByI0  IUIATy 3a  TPAHCIOPTHOE CPEACTBO U JIpyTUe
MepeaBMKHBIC UICTOYHUKH (B THIC.pyO./Tof 3a 1 TparncmopTHOe cpenctBo). 3. Ha ocHOBe
BBITIOJITHCHHBIX ~ PAcuyeTOB  CHAENaTh  BBIBOJ,  3arps3HSAET  JIU  MPEAIPHUITHE
KEJIE3HOJOPOKHOTO  TpaHCHOpTa aTMOC(EpHBI BO3AyX min HeT. Kakue Mepsl cienyer
TPEIIPUHSATS.

4. BeIiBOI.
Teopernueckuit MaTepua.

DK — myHKT 3KOJIOTMYECKOTO KOHTPOJII OOBIYHO CO3JIAI0TCS MPU JJOKOMOTHUBHBIX
JeTI0 ¥ UCTIONB3YIOTCS 111 KOHTPOJISL BBIOPOCOB Tem10B030B. O0I1asi HOpMAaTHUBHAS IJ1aTa
3a BBIOPOCHI 3arpsI3HAIOLIMX BEIIECTB OT MEPEABHKHBIX UCTOYHUKOB B 3aBUCHUMOCTH OT
KOJIMYECTBA U3PAcX0/I0BaHHOTO TOIIMBA (IIEpBasi METO/IUKA).

HccnenoBanue CTpyKTYpbl 3arpsi3HEHUS aTMOC(EPHI CTAllMOHAPHBIMU UCTOYHUKAMHU
’KEJIE3HOJOPOKHOTO TpaHCIOpTa MOKa3biBaeT, yTo mnopsjaka 90 % BajgoBoro odobema
3arpsi3HSIONIMX BELIECTB, BHIOpAchIBAEMBIX B aTMoc(hepy JHUHEHHBIMU MPEANPUATHIMH,
MPUXOAUTCS HA JOJI0 HSHEPreTUYECKHX TEIIOarperaToB KOTENbHBIX, OKOJO 5 %
3arps3HSIOLUIMX BEIIECTB BHIOpACHIBAETCS B aTMOc(hepy Mnpu paboTe SJHEPrOTEXHUUECKUX
TEIJIoarperartoB (Ky3HEUHbIX [€4Yeld, arperaToB TEPMHUYECKOW OOpabOTKM W3JEIuH,
CYLIMJIBHBIX YCTAHOBOK M T.J.), MCHOJB3YIOIIUX TBEPAOE, KUAKOE U Ta3z000pa3zHoe
TOIUIMBO.

[TpuOaM3nUTENbHO TaKOe € KOJIMYECTBO 3arps3HSIONIMX BEIIECTB MOMAJaeT B
atMoc(epy OT TEXHOJIOTMYECKUX arperaroB (CTaHKOB, MOEYHBIX BaHH, OKPaCOYHBIX
KaMmep, CBAPOYHBIX MOCTOB U T.JI.).

B koTenpHBIX paloTaromMX Ha pa3iMYHbIX BHJIAaX TOIUIMBA, M BBIOPOCHI
3arps3HSIIONIMX BEIIECTB 3aBUCAT KAaK OT KOJIMYECTBA M BHJA TOIUIMBA, TaK U OT BUJAA
TEIJIoarperara. Y4YuThIBAEMBIMH 3arpsI3HAIOIIMMHI BELIECTBAMH, BBIICISIIOLIUMUCS MIPU
CrOpaHuM TOIUIMBA, SBIISIIOTCA: TBEPAbIE YaCTULBI (30J1a), OKCHUJ YIJIEpOAd, OKCHUIbI
a30Ta, OKCUJIbI CEPbI, MATUOKUCH BaHAIUS.

JUIst KaXZIOro HMCTOYHMKA 3arpsA3HEHUs] BO3JYIIHOW Cpelbl yCTaHaBIMBAIOTCS
HOPMAaTHBBI TMPEEIbHO-T0NYyCTUMBIX BbIOpocoB (IIJIB) 3arpsi3HsiOnMx BEIIECTB B
atMocdepy.

[I/IB ycranaBmuBarorcss ¢ yderoM IIJIK 3arps3Hsrommx BeELIECTB, YpPOBHS HX
(OHOBBIX KOHIIEHTpALUM, THAPOJIOTHYECKUX, THIPOXUMUYECKUX, KIMMATOIOTMYECKUX,
reou3NUecKux XapakTePUCTUK TEPPUTOPUA U MNPHUPOAHBIX 00beKkTOB. C LEIbI0
CHIDKEHHUS BPEIHBIX BBIOPOCOB B aTMOC(epy, BOSHUKAIOUINX MPHU CKUTAHUM TOIUIMBA B
TONKAX KOTEJIbHBIX, & TAKXKE B APYIMX TEXHOJIOIMYECKUX MPOLECCAX CIEAYET IPUMEHSATh
TEXHUYECKUE CpPEICTBA OUYMCTKM Ta30B. OTU TEXHUYECKHE CPEICTBA PEATHU3YIOT
OTpaHUYEHHBIH HA0Op pPA3NUYHBIX MNPUHIUMNOB AeHCTBUS (3PHEKTOB OCaKICHUsA):
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IPaBUTAIIMOHHBINA, HWHEPIUOHHBIM, TMOBEPXHOCTHOE B3aWMOJCHCTBUE, COPOIIMOHHBIMH,
XUMHUYECKUH, 3JIEKTPOOCAXKIACHUE U PSIJl IPYTHUX.

Taomuna 1

HopmatuBel 11aThl 3a BBIOPOCKI B aTMOC(EPHBIM BO3AYX 3arps3HSIOIINX

BEILIECTB MEPEABMKHBIMA HMCTOYHUKAMU (11 PaA3JIMUHBIX BHUJOB TOIUIMBA)

Bua romsmBa Enununa usmepenusi | Ilnara 3a 1 exununy musmepenus, pyo.
bensun T 1,3
Jlu3enbHOe TOILIMBO T 2,5
Kepocun T 2,5
CoKMKEHHBIH a3 T 0,9
CokaThlil TPUPOTHBIN ra3 TBHIC.KYy0.M 0,7

[Inata 3a pgomycTUMbIE BBIOPOCHI 3arpsA3HSIONIMX BEIIECTB B arMmocdepy OT
NEePEIBUKHBIX UICTOYHUKOB ONpeaesieTcs 1o popmyJie:

[T u Tpanc = Ye *T e,

rac. ITn TpaHC — IlJIaTa 3a JOIIYCTHUMBLIC BBI6pOCBI 3arpsA3HAIOMIMX BCHICCTB B

atMoc(epy OT MEepeABUKHBIX UCTOUHHUKOB (py0.); € — Bua toruBa (e = 1,2,3...... 1);
Ye — ynenpHasg mata 3a JOIYCTUMBIE BBIOPOCHI 3arpsA3HAIOMIMX BEHIECTB  IIPU
UCIOJIb30BaHuU 1 TOHHBI BHJa TorumBa (py0.); Te — kommyecTBO  BHAAa TOIUIMBA,

HU3pacxoJ0BaHHOI'O NCPCABUKHBIM HCTOYHHUKOM 3a OTYETHBIN 18(570)5(0 10 (T)

Tabmauia 2
l'omoBast miara 3a TPaHCIOPTHOE CPEICTBO W JAPYrHE NEPEABUKHBIE
MCTOYHUKH (B THIC.py0./TOJ 32 1 TpaHCIIOPTHOE CPENICTBO)

Bua TpancnopTHOro cpeacrsa I'opoBas miara B ThIC.pYy0./TOA 32 1
TPAHCIOPTHOE CPE/ICTBO
JlerkoBoi aBTOMOOUIIb 2,7
[TaccaxXxupCKuid TEMIOBO3 16,2
I'py30Boii TEMI0BO3 21,4
MaHEeBpOBBIf TEIJIOBO3 2,5

[Inata 3a mpeBbIlIEHUE JOMYCTHUMBIX BBIOPOCOB 3arps3HSIONIMX BEIIECTB  OT
MepPEeABMKHBIX UCTOYHUKOB OMpeeNsieTcs o hopmyrie:

ITcu Tpanc = 511 Hj* d ]

rae: llcH TpaHc - muata 3a NMPEBBIICHUE JOMYCTUMbBIX BHIOPOCOB 3arpsi3HSAIOIINX
BEILIECTB OT MEPEABMKHBIX MCTOYHHUKOB (pyO.); ] — TUI TPAaHCHOPTHOTO CpeAcTBa (J =
1,23.....p); IIn j — mnata 3a mMpeBbIIEHUE AOMYCTUMBbIE BBIOPOCHI 3arps3HSIOLINX
BEIIIECTB J-T0 THUIA TpaHCIOpPTHOTOCpeacTBa (py0.); dj — 10ysT TpaHCHOPTHBIX CPEICTB
J-TO THIIa, HE COOTBETCTBYIOIIMX CTaHIapaM.

BeiBon. Ilmata 32 mOpeBbllIEHHE  JOMYCTUMBIX  BBIOPOCOB HAYMCIISIETCS
TEPPUTOPHAIBHBIMU OpranamMu MuHnpupozasl Poccum mo pesynpraram KOHTPOJIA
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COOTBETCTBUSI  TPAHCHOPTHBIX cpenctB  tpeboBaHusM cTaHmapToB. KomudecTBo
TPAHCIIOPTHBIX CPEJICTB, MOJIBEPraeMbIX KOHTPOIIO B BBIOOpPKE (pa3lesibHO IO BUJIaM
TOILJIMBA) JOJDKHO cocTaBisaTh He MeHee: 100% - mis npeanpustuii ¢ yuciaom TC go 20
enqunauiy; 50% - nna npeanpusituil ¢ yuciaoM TC go 50 enunun; 30% - Ay npeanpusiTui
¢ yuciaoM TC o 100 equnun; 20% - nna npeanpusituil ¢ unuciaom TC go 500 equnui;
10% - nnsa npennpusituii ¢ yucaom TC cBoie 500 enunu.

20



3ak/jIoueHue

Metoauueckass pa3paboTKa MOCTpOE€HAa B COOTBETCTBUM C TpeOOBaHUSIMU
npuMepHold mnporpammsbl. CorjacHO MporpaMme H3y4eHHE OOIIEIKOJIOTHYECKUX
3aKOHOMEPHOCTEN CTPOUTCS MO YPOBHSAM OpPTaHU3alUU IPUPOJIBI.

N3ydyeHne maTepuana HAUMHAETCS ¢ B3aUMOOTHOILIEHUS OT/AEIbHBIX OPraHU3MOB CO
Cpeloil oOMTaHHs W 3aKaHYMBAIOTCS BOIPOCAMU 3aUHTEPECOBAHHOCTH YYaIIUMHUCS B
OXpaHe NPUpPOJIbI.

Metoanueckass pa3paboTka SBISETCS Pe3yJIbTaTOM pabOThl CO CTYyAEHTaMH Ha
YpOKax U BO BHEYPOUHOE BPEMSI.

bonpiioe BHUMaHuE yAENAETCS Pa3BUTUIO MO3HABATEIbHOM  JIESTEIIBHOCTU
YYAILMUXCS, JIOTUKU MBIIUIEHUS, TPOOJIEMHOMY U3YUYEHUIO.

Lenp 5KoNOrMYECKOro o00pa3oBaHUs COCTOUT B NPUOOUIEHUH YYalIUXCS K
DKOJIOTUYECKOM KYJIBTYPE B paMKaXx IM03HABATEIbHON JEATEIbHOCTH.

[TokazarenemM HKOJIOTMYECKOTO O0Opa3oBaHUS SIBISIETCA YMEHUE  ydallluxcs
UCIIOJIb30BaTh CBOM 3HaHMs B pa3HOOOPA3HBIX CUTYyalUsX, B TOM YHCIIE TPEOYIOIUX HX
TBOPYECKOW MHTEPIIPETALIMN U IPUMEHEHHS], a TaK K€ IPUMEHEHUS HA TPAKTHKE.
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