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LIUKJIOBOM kKomuccuen Ne 2 3amMecTuTeNb IupeKTopa mo YP
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Mertoauueckue — yKazaHWsl 10 JUCHUIUIMHE ~ «ODKOJOTHUS Ha KEJIE3HOIOPOKHOM
TpaHcmopTe» paspadoTtanbl s cnenuanbHocTu 23.02.06 TexHuueckas sKCIUTyaTalus
MOJIBIDKHOTO COCTaBa JKEJIE3HBIX JOPOr (JIOKOMOTHBBI) C IEIbl0  (OPMHUPOBAHHS Y
CTYJIEHTOB 3KOJIOTMYECKOTO MHPOBO33PEHMS, 3aTPAaruBAIOUIME OCHOBHBIE MPOOJIEMBI
AKOJIOTHUH.

Opranuzanusi-pazpabotunk: TUXOpEKUi TEXHUKYM >KEJIE3HOJOPOKHOT0 TpaHCIOpTa —
¢unnan  denepanbHOrO  rOCylapCTBEHHOrO  OIOMKETHOrO  00pa30BaTEIbHOIO
yupexeHusi Bwiciiero oOpa3oBaHusi «POCTOBCKMU TOCYIapCTBEHHBIH YHUBEPCUTET
nyteit coodwmenus» (TTXKT — ¢punman PT'VIIC)

Pa3paboTuuk:
benesuena A.H., npenonaBatens TTXKT- dunuana PT'YIIC

PeniensenTsl:

XKecrepora H.JI., mpenogaBatens TTXKT- dunuana PIYTIC

Bapuakuna O. A., mpenonasarens punuana ®I'BOY BO "Kybanckuii rocygapcTBeHHBIN
YHUBEPCUTET B I'. TUxXopeuke



Penenszusn

Ha METOJMYECKUE YKa3aHHWS [0 TMPAKTUUYECKUM 3aHITUSM MO JIUCIUIUIMHE
«IKOJIOTHS Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE», pa3padOoTaHHbIE HA OCHOBE MPUMEPHOM
MporpaMMbl  yU4€OHOW  JUCIUIUIMHBI, 71  MPOGECCHOHAIBHBIX  00pa30BaTEIIbHBIX
opranuzanui, no cnennanbHocTu 23.02.06 TexHuueckas >KCIuIyaTanus MOIABHKHOTO
COCTaBa XKEJIE3HBIX JOPOT (JIOKOMOTHBEHI)

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

B MCTOJUYCCKHUX YKA3aHHUAX II0 BBIIOJIHCHHUIO IMPAKTHYCCKHUX 3aHATHM TIO
JUCHUITIINHE «IKOoJIOTHUS Ha JKCIICBHOAOPOKHOM TPAHCIIOPTE», YCTKO M KOHKPETHO
IMPOCJIICIKUBAIOTCA BOIIPOCBI HM3Yy4acMOI'0 MarTcpHala, H€O6XOI[I/IMOFO JJI1 BJIAACHUSA
KOHKPCTHBIMHA 3HAHUAMU I10 HaHHOﬁ JUCHUITIINHC.

O6y‘laIOIHHI>'IC5I, B PC3YyJIbTAaTC OCBOCHHUA KypCa MW BBIIIOJIHCHHHN IIPAKTHYCCKHUX
3aHHTHﬁ, CMOXKCT CaMOCTOATCIIBHO.

— aHAJIM3UPOBATh W TIPOTHO3UPOBATH DSKOJOTUYECKHUE ITOCICICTBHS Pa3THIHBIX
BHJIOB TIPOU3BOICTBEHHOM JIEATEITLHOCTH,

— aHAJIM3UPOBATH MPUINHBI BOSHUKHOBEHHUS SKOJOTHYECKUX aBapuid U KaTacTpod;

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

— OIpPEACNISATh SKOJOTUYECKYIO MPUTOTHOCTH BHIITYCKAEMOU MPOTYKIINH;

— OIICHUBATh COCTOSHUE DKOJIOTHUH OKPYXKAIOMIEH CpeIbl Ha TIPOU3BOICTBEHHOM.

ConepxaHue METOJMYECKUX PEKOMEHJAIMN 10 JUCHUIUIMHE «DKOJIOTHS Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE» O0O0ECHEUMBACT pealn3allii0 OCHOBHBIX TpeOoBaHUM
denepanbHOTO TOCYJAPCTBEHHOTO 00pA30BATENLHOTO CTaHJApPTa CPEAHEro OOIIero
o0pa3oBaHUsI U MOXKET ObITH PEKOMEHI0BAHA JIJIsl UICTIOJIb30BaHMS B y4eOHOM Tpoliecce.

Penensenr: XKecrepora H.JI., npenogaBatens TTXKT - dunuana PI'YIIC




Penenszusn

Ha METOJMYECKUE YKa3aHWs [0 TMPAKTUUYECKUM 3aHITUSM MO JIUCIUIUIMHE
«IKOJIOTHS Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE», pa3padOoTaHHbIE HA OCHOBE MPUMEPHOM
MporpaMMbl  yU4€OHOW  JUCIUIUIMHBI, 71  MPOGECCHOHAIBHBIX  00pa30BaTEIIbHBIX
opranuzainui, no cnenuanbHocTu 23.02.06 TexHuueckas 3KCIUTyaTanys MOABUXKHOTO
COCTaBa XKEJIE3HBIX JOPOT (JIOKOMOTHBEHI)

B MeroauyeckMx yKa3aHHUSX 110 BBIIOJIHEHUIO MPAKTHYECKUX 3aHATUH IO
OUCLHUIUIMHE «ODKOJIOTHSl Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE» c(OpMHPOBaHbI
OCHOBHBIE€ TIPEACTABICHHUS B OOJACTH 3KOJOTMHM, KakK O creuuduueckoil obdiactu
3HAHUH, O HKOJIOTUYECKUX 3aKOHAX U MOHATHSIX.

B Meroauueckux yKa3aHUSIX 10  BBIIOJHEHUIO TPAKTUYECKUX  3aHIATUN
IIPEAYCMOTPEHO HM3Y4YEHHE CIIEAYIOUIMX BOIPOCOB: IPHUHLHUIBI  B3aUMOJEHCTBHS
oOuiecTBa ¥ MHPUPOJIbl; HETATUBHBIE TOCIEICTBUS HEKOHTPOIUPYEMOM XO3sIIICTBEHHOMN
NEeATEIbHOCTH YEJIOBEKAa, NPUBOASIIINE K HApYLIEHUIO CTAaOMJIBHOCTH 3KOCHCTEM;
MPUHIUIBL U METOABl PAIMOHAIBHOTO MPUPOJONOIb30BAHMS, MPOOJIEMBI COXPaHEHUS
MPUPOJOPECYPCHOTO TMOTEHIMANa, B TOM YHCIE€ OCO00 OXpaHSIEMBIX  HPHUPOJHBIX
TEPPUTOPUIL.

3aTpoHyTHl TPOOJIEMBbl pa3MELICeHHUs] MPOU3BOJACTB M OLEHKU TOCIEICTBUN HX
BO3JCHUCTBUSL HA OKPYXKAKOILIYIO CpeAy. DBBINONHEHNWE MPaKTUYECKUX  3aHITUU
CHOCOOCTBYIOT (POPMUPOBAHUIO Yy OOYYAIOIIMUXCS SKOJIOTMUECKOrO0 MHPOBO33PEHHS U
CIIOCOOHOCTEM OLIEHKH NPO(PECCHOHATBLHON JEATEIbHOCTU C TO3ULMM  OXPaHbI
OKPYXaIOUIEH CPEIbI.

B Metonumueckue ykazaHus MO AUCHUIUIMHE «DKOJOTUS Ha KEJIE3HOAOPOKHOM
TPAHCIIOPTE»  BKJIOYEHbl MaTepuaiabl HEOOXOAWMbIE il NPUMEHEHUS HX B
MPAKTUYECKON AESITETbHOCTU U U3yUEHUS APYTUX YUEOHBIX AUCLUIIINH.

Penensenr: Bapnakuna O. A., npenongaBatenb  (¢uiauana
OI'BOY BO "KybaHnckuii roCcy1apCTBEHHbIN
YHUBEPCUTET B I'. TUxoperxke
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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 pPEKOMEHJIAlMKM COJiepKaT HEOOXOAUMBIN TEOPETUYECKUM Marepuasn 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 CTYACHTAM 3aKpPENHUTh MOJHBIA KypC TEOPETHUYECKOTO OOyYEeHHUs IO
JTUCHUIUIMHE «JKOJIOTHS Ha JKEJIE3HOJOPOKHOM TPAHCTIOPTEY;

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

- TIOJrOTOBKA K CaMOCTOSITEJIbHOMY PEIICHUIO CI0KHBIX KOHCTPYKTOPCKHUX 3ajad.



IIpakTuyeckoe 3ansitue 1. OnpenesieHne 3(PpPeKTHBHOCTH METOAOB OYHUCTKH
CTOYHBIX BOJ NMPeINPHUATHI KeJe3HOAOPOKHOT0 TPAHCIIOPTA.

Heab padoThbI: OCBOUTH METOJIBI OLIEHKH SKOJIOTHUECKOT0 yiiep0a ImyTeM pacueTa
IUIaTeXen 3a 3arpsA3HeHre BOJOEMOB IPU COPOCE CTOUHBIX BOJI.

O6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, Pa31aTOYHBIA MaTepHUal.

CoxpanieHus cJI0OB:

[TpombiBouHO-TiponiapouHsbie cranuuu (I1I1C);

[nanonponurounsie 3aBos! (11I13),

Hesundexnmonno-nmpomeiBounblie cranmm (I1C);

[Ipoune mnpennpusarus (aBrobas3sl, BIIK — Ouoxumuyeckas (Ouonormueckas)
MOTPEOHOCTH B KUCIIOPOJIE;

Konnentpamusa BIIK — koHneHTpanus Kuciaopoja, HeoOXoaumasi IJis IMOJHOTO
pPa3JIOKEHUsI OPTraHMYECKUX BEIIECTB, IIOMABIIMX B CTOYHBIE BOJBI CO CTOKaMHU
MPEANPUATHUA.

Xoa pa6oTbl:
1. Osumakomutcs ¢ mpuHIMIAMK PabOTHI HEPTENIOBYIIKH, 3apHCOBATH CXeMy .

2. OrmeruTh HasHaueHue H Mecta pasmemenus IIIC. Yka3aThb OCHOBHBIE
BENIECTBA, 3arpA3Hstomue crounbie Boasl HIIC.

3. TlpuBectu pacuer 06beMa CTOYHBIX BOJ 0OPa3yIOLIUXCS Ha IIPEAIPHATHH.

4. Cpenath BBIBOJIBI.

Teopernyeckuii marepua.

HedreynoButenun win HePTENOBYIIKU NpEAHA3HAYEHBI JJII OYUCTKH JIOXKAEBBIX,
TaJbIX U TEXHUYECKUX BOJ C TEPPUTOPUI, HA KOTOPBIX CYIIECTBYET Yrpo3a 3arps3HEHUs
He(dTenpoayKTamu.

O10 000pynOBaHME SBIAETCS TaK Ha3bIBAEMbIM MPOTOYHBIM, T.€. BO BpeMs
MPOXOXACHUS CTOYHBIX BOJ 4epe3 JaHHOE 0OOPYIOBAHHME MPOUCXOJUT MEXAHUYECKOE
OTJeJIeHHEe CBOOOAHBIX Macel U CPeJIHE - CTAOMIIbHBIX AMYJIBCHI OT OCTaIbHBIX

HedreyaoBurenn (HedTenoByiKa)

[TpousBoautenbHocTh: 1,5 - 500 11/c

Jmna: 1600 - 9000 mm [Hupuna: 1000 - 1850 mm Bricora: 1080 - 2120 mm

Crenenp  oumctku: 0,3 wMr/m (cOpoc B KaHamuzaruioo) J{omoJHUTEIHHO
MTOCTABJISIOTCS:

HancraBka 360 mm CurnanuzaTtop ypoBHs (pUCYHOK 1,2) cyOcTaHIHiA.

Cohemuas Cremnas BeHtunauua CovemHas
HaacTaska HagcTaeka HafgcTaeka Kontpon
- —" ﬁl\( ?\( : s n';,'la.r—u.m (
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Pucynok — 1Cxema HedreynoButens
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[Mpemnaraempie HE(TEIOBYIIKU BBIOIHEHBI W3 MOJMMATHIEHA. OHU 000PYHIOBaHBI

BCTPOCHHOM KaMepo# Jij1sl coopa ocaka.
B mporecce cemapanuu HMCIOJB3yeTCS Pa3HMIIA
IUIOTHOCTH HE(PTENPOIYKTOB W BOJBI B MPOIECCE
IPAaBUTAIIMOHHOTO  PAacCIOCHUS  IOTOKa  4epes
HE(PTCYIIOBUTEITb.

B KoanHCIeHTHBIX cenapaTopax HCHOIb3YIOTCS
TaKXKe TOBEPXHOCTHBIC SBICHHS, IPOUCXOIAIINE B =
KOQJIMCIICHTHOW  KacceTe, KOrjJia MHUKPO-KaIlIH
He(TempoayKTOB 00pa3yroT Oosiee KPYITHBIE Karuiy,
6oJee ynoOHbIE sl CemapupOBaHU.

OTH YaCTUYKHU MOJHUMAIOTCS Ha TOBEPXHOCTH,
UX CJIOW TIOCTOSIHHO YBEIMYUBACTCI H  €r0
HEOOXOAUMO PETYISPHO YAAISTh. i

Tsokenple cyOCTaHIMM — OMAAAIOT  Ha  JHO
cermaparopa, oOpasys ocanok. Jlns yBenmuueHus

3bdexTuBHOCTH  pabOTBl  YCTPOICTBA, €ro  Pucynok - 2 HedreynaBnuBorenb
HE0OXoauMO 000pyI0BaTh KaMmepoill mis cOopa
OCaJIKOB.

3akoHonaTenbCcTBO  Poccum  mpedbsABIAET  O4YEHb  BBICOKHME  TpeOOBaHUSs
MIPOU3BOJIUTEIISIM OUUCTHOTO OOOpPYJI0OBaHMUSI, B YHACTHOCTU B c(epe OXpaHbl TPYHTOBBIX
BoJI. HedrenmpoaykTel peacTaBIsiioT cOO0M OYEHb CEPhE3HYIO0 YTPO3Y IS OKPY KaIOIICH
Cpenpl.

HeoOxoaumo mpaBWIIBHO MOAOMPATh MPOU3BOJUTEILHOCTh HE(TEYJIOBUTENS B
3aBUCUMOCTH OT 00BEMa 3arpsi3HEHHBIX CTOKOB.

HedrenoBymku npegHasHaueHbl ISl OYMCTKU CTOYHBIX BOJI, MPU HOMHUHAIBLHOM
motoke ot 1,5 no 600 ni/cek.

[IpaBunbHBI BBIOOp HE(PTETOBYIIKM i1 KOHKPETHOTO OOBEKTa OYEHb BaXKEH.
CenapaTop HE MOXET OBITh CJIIMIIIKOM MaJIeHbKHUM, TaK KaK CIUIIKOM CJIa0blii TOTOK HE
MO3BOJIUT TOJIYYUTh TMPABWIbHBIE MapaMeTpbl OYUCTKH, a TaKKEe HE MOXET OBITh
CJIUIIKOM OOJIBIIIMM TI0 YUCTO SKOHOMHYECKUM COOOPaKEHUSIM.

HopMbl, corinacHO KOTOPBIM MPOM3BOIATCS HAIIM cermapaTopbl HE(TEMPOIYyKTOB,
YETKO OIpeeseT dSJIEeMEHThl, KOTOpble HEOOXOJMMO YUYWUTHIBATH TIpU MOJ00pE
HEe(TEIOBYIIKU JIJII OYUCTKU CTOYHBIX BOJ OT HE(PTENPOAYKTOB: OCAJKU; TEXHUYECKUE
BO/IbI, HCII0JIb30BABIIHNECS B POU3BOCTBE; TUII YIIIEBOJOPOAHON COCTABIISIONICH.

JKoJI0rnYecKuil ymepod — 3To NOHUKEHHE KauecTBa (IOJIE3HOCTH) OKpPYKaroIIeh
Cpelbl BCIEICTBUE €€ 3arps3HEHUS.

VYiep0O BbIpakaeTcs CyMMOW TOTIOJHUTENBHBIX 3aTpaT MO BOCHPOM3BOJCTBY M
BOCCTAHOBJICHUIO Kadye€CTBAa MPHUPOJHBIX PECYPCOB B JIAHHOM PETHOHE 10 YPOBHS,
MIPEAIIECTBYIONIETO OCYIIECTBICHUIO 3arPsI3HEHUS OT PaCCMAaTPUBAEMOT0 OOBEKTA.

B pesynbrate mnpoU3BOJACTBEHHOW MESITEIHHOCTH OOBEKTHI JKEJIE3HOAOPOKHOTO
TpaHCIoOpTa (JI€TM0, PEMOHTHBIE 3aBOJIbI, MPOMBIBOYHOMNPOIAPOYHBIE CTAHIIMU M JIp.)
cOpachIBalOT CTOYHBIE BOJIbI, PA3JUYHBIE IO CTPYKTYpe H MPOUCXOKICHUIO U
MOJIJIEXKAIINE OUUCTKE OT MPUMECEH.


http://vseslav-eco.ru/

Buabl CTOYHBIX BOJA:

A. BeITOBBIE (TyaneTsl, AyIIEBbIE, CTOJIOBBIC, IPAUYCYHBIE, MBITHE) COAECPKAT OKOJIO
60 % oprannueckux u 40 % MUHEPAIBbHBIX PUMECEH.

b. AtmocdepHbie (MOBEPXHOCTHBIE) CTOYHBIE BOJIBI (DOPMHUPYIOTCS B pe3yibTaTe
BBINAJICHUSA OCAJKOB. [[0KIEBOW, Tajgod WM TOJMBOYHOW BOJOM BpPEIHBIC BEILECTBA
CMBIBAIOTCA C TEPPUTOPHM TPEANPHUATAA M KPBII 3JaHUKA, a TAKXKE C MOJIBUKHOTO
COCTaBa.

B. IlpombinuieHHbIe (POM3BOJACTBEHHBIE) CTOKM 00pa3yloTcsa B JAENO U HA JIPYTUX
PEMOHTHBIX MPEANPUATHIX B PE3YJIbTaTe OOMBIBKH MOJIBH>KHOI'O COCTaBa U €ro JIeTajeH,
a TAKXKe IPU IPYTUX ITPOU3BOICTBEHHBIX ONEPALIHIX.

IIpakTHyeCckn BCE BEIIECTBA, IPUCYTCTBYIOIIME B CTOKAX, OTHOCATCS K YHUCIY
BPEIHBIX, U IO3TOMY JOJIKHBI ObITh YJaJI€HbI U3 HUX.

KoHkpeTHble ycioBHS Uil BbIOOpa OUYMCTHBIX COOPYXEHUW OIpEAearoTCs
JUCIIEPCHBIM COCTaBOM M KOHIIEHTpalMeW 3arpsi3HEHuH, BUIAaMH NHpuMeced, 00beMOM
cTouHblx BoJ. [loka3zarensiMu xaduecTBa BOABI — HECYIIEH cpeabl cCOPOCOB — SIBISIOTCSA
3HAYEHHs KOHIICHTPALUK B HEW BPEHBIX BEILECTB.

B3BenienHble BelecTBa U Apyrue TBEpAble NPUMECH OCEAAl0T B LIIAMOCOOPHUK,
OTKyJla IO MEpPE HAKOIUICHHs NEPUOJUYECKH YIAISAIOTCA U1 YTWIM3alUA WIA
3aXOpPOHEHU.

OuuieHHas CTOYHAas BOJIa OTMOaeT MeperopoKy U MepennuBaeTcs B IpUEMHBIN Oaxk,
OTKyZa 10 TpyOompoBoay moAa€rcss Ha cOpOC, MOBTOPHOE MCIOJIb30BAHHE WIIU
JOTIOJTHUTENbHYIO 00paboTKY.

MeTronoM 030HUPOBAHMS, KOTOPHIM MOXHO OYMILATH CTOKH, COAEpXAIIUE (PEHOJIbI
B KoHUeHTpauu 10 1000 mr/n. KoHeuyHbIMHU npoayKTaMu OKUCIEHUs (EeHOoa SBIISIOTCS
yrJIeKuCbil ra3 u Boja. C yBenudeHue temmeparypel 1 pH cKOpocTh M TOJHOTa
OKUCJEHUS (PEHOJIbHBIX COEAUHEHUN 3HAYUTENbHO Bo3pacraloT. JlanbHeias
OnoJorrYecKasi OYMCTKA MPOU3BOAUTCS Ha OMODUIBTPaAX.

BOJOOYUCTHBIE COOPYXEHUA IIIIC.

HedrenoBymiku, ucnonb3dyemon B 000poTHOM cucteme [IpoMbIBOYHO-TIpOTIapOvYHbIC
craniuu (I1I1C) mpenHa3zHayeHbl AJi1 OYUCTKA M MOWKH HE(PTEOCH3MHOBBIX ITUCTEPH.
[IIIC pa3memieHbl B 30HAX MAacCOBOM MOTPY3KH U BBITPY3KM HE(DTENPOAYKTOB Ha
CIIELMAIBHO OTBEACHHBIX TEPPUTOPUAX, UMEIOIIUX COOTBETCTBYIOIIEE IIyTEBOE PA3BUTHE
1 000pyI0BaHUE JJIT MOWKH.

B psane cinyuaes IIIIC pacnonaratorcss Ha OJHOM TEPPUTOPUU C BArOHHBIM [IETIO,
CHENUATA3UPYIOLIMMCS HAa PEMOHTE LIUCTEPH.

HucrepHbl nog HEPTENPOIYKTHl B3aUMO3AMEHSEMBbI JIJISl PA3IUYHbBIX, HO OJIM3KUX
10 COCTaBY IIPOIYKTOB.

[TIC 3arps3HsI0T CTOYHbIE BOJBI HE(PTENPOAYKTaMH, B3BEIICHHBIMUA BEIIECTBAMH,
KHCJIOTaMU, IIeJI04aMHu U JIpyruMu xuMukatamu (Oosnee 130 kommoHeHTOB). OYHCTKY
CTOKOB OT MEXAHMYECKMX MpPUMECEd MPOU3BOJAT B IECKOJIOBKAX, OTCTOMHHMKAX,
TUAPOLUKIIOHAX.

Hedrsnble npuMecu BbIACNIAIOT B HE(TEIOBYIIKaX U (IOTAIIMOHHBIX YCTAaHOBKAX,
KHMCJIOTBI ¥ LIEJI0YM MTOABEPratOT HEUTPAIN3ALUN.



Hcxoanbie JaHHBIE.

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

KonmuectBo o0OpabareiBaembix | 180 182 184 186 188 190 192 194 196 198
LUCTEPH B cyTkH N, 1T,

Pacxox Bomel Ha mpoMbIBKY | 18 18 18 18 18 18 18 18 18 18
ofiHOl 1ucTepHHl Py, M

Ckopocts nsmwxeHus Bongsl 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'mybuna mpotouHoit wactu | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
OTCTOMHOM 30HBI
HedTenoBymka H,u

Hanmenpmmit pa3mep | 80 80 80 80 80 80 80 80 80 80
yJIaBIMBAEMBIX 9aCTHI]
HEDTEPOAYKTOB B CTOYHOMN
Boje I,,106 M

Hauanbnas koHueHtpanus | 1100 | 1100 | 1100 | 1100 1100 1100 1100 1100 1100 1100
He(TEenpOAYKTOB B OYMIIAEMOMN
Boge Cy, T/M°

Koaddurment yacosoii | 1,5 15 15 15 15 15 15 15 15 15
HEPaBHOMEPHOCTU TOCTYTIJICHUS
OYHIIAEMOM BOIBI Ky

Yueno cexuuii B HedTenoBymke | 3 3 3 3 3 3 3 3 3 3
n

Jomyctimas koHueHTparms | 150 150 150 150 150 150 150 150 150 150
He(TEIPOIYKTOB HA  BBIXOIC
nedrenopymku C /v,

Temneparypa obGopotHoii Bogpl, | 20 20 20 20 20 20 20 20 20 20
To1aBacMoii B He(hTesoByIIKy, °C

Heo0xoaumo:
OnpenenuM MakCHMMAJIbHBIA CEKYHIHBIA PacxXoi BOIBI, M°/C 4epe3 OMHY CEKIHIO
HedTenoBymky o Gopmyre: Q max= Ku P, N
=Ky Pu N
n 24 3600
Onpenenum TpeOyeMyto MUPUHY B, M, KaKA0U CEKIIMU HEPTEITOBYIIIKU U3 YCIOBUS
nporycka Qme o Gpopmyre: B = Q max
VB H

Jlns mpenBapuTENIHHOTO pacueTa pa3MepoB HE(PTEIOBYIIKH MPUHATH JJAMUHAPHBIN
XapakTep MOTOKAa BOJBI B OTCTOMHON 30HE MPU MOCTOSIHHBIX CKOPOCTSX JBUKEHUS BOJIbI
Vg u BcrubiTus 4actull HedrenpoayktoB Vy. CKOpPOCTh BCIUIBITHS YaCTHUIL
HedTenpoaykToB V., M/C, HaliJIeM U3 YCIIOBHS PaBEHCTBA BBHITAJTKUBAIOIICH apXUMEI0BOM
CHUJIBI U CHJIBI BSI3KOTO COTIPOTUBIICHUS BOJIBI 110 (popMyIIe:

V., = 2'g'r112  Lu
9-y Ps

r1e g — yCKOpeHHe CBOOOJHOro naaeHus, 9,8 m/c;

Iy — paguyc (pa3Mep) yJIaBIMBaeMbIX YaCTUIl HEPTEIPOIYKTOB, M;

Pu, Ps — COOTBETCTBEHHO, IJIOTHOCTH YACTHIL, HE(PTEIPOAYKTOB U BobI, Kr/M> (800 1
1000 cOOTBETCTBEHHO);

Y — KHHEMAaTHJecKas BA3KOCTb BOJBI, M?/C, 3aBHCSALIAs OT Temreparypbl, s 20
°C y=10"°wm%c.
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JlnuHa OTCTONHOM 30HBI HETEIOBYIIKH L, M, ompenensercss U3 ycaoBUsl paBEHCTBA
BPEMEHU BCIUILITUS HE(TEUACTHI] HA TIOBEPXHOCTh U BPEMEHHU MPOXO0KICHHUS ITOTOKA BOJIbI
B OTCTOMHOM 30HE: L=VB . 0

Vi

C yderoMm peanbHbIX TYypOYJIEHTHBIX MPOIECCOB, MPOUCXOASAIIUX B HE(TEIOBYIIKE,

JIEUCTBUTENIbHAS CKOPOCTh BCILTBITUS HE(pTeuacTull OyneT paBHa:
4
Vy, =V, =W

rae W — BepTUKallbHasi TypOyJIEHTHasl COCTABIISIONIAsl CKOPOCTH, M/C; C TIOCTAaTOYHOU
IS IPAKTUKKA TOYHOCTBIO MOXKET ObITh puHsTa paBHOU 0,04V,

O¢ddexTuBHOCTH PaOOTHI HEPTENOBYIIKM 1O YMEHBIIECHUIO KOHIICHTPAIUH
HeTEnpOIyKTOB B OUUIIIAEMOU BOJI€ ONIpeaeauM o ¢hopmylie:

Boruucnum  (akTHUECKYI0  KOHUEHTpAalUI0 HEPTENpOAYKTOB HA  BBIXOJE
nedrenopymku, /Mm% C, = Cy(1-n).

CpaBuute Cy ¢ nomycTuMoi 1o ycinoBusiM 3anaunl Cy, U ONpEAeNIUM MPEBBIIIACT
WM HET KOJIMYECTBO BHIOPOCOB, CIPABIISAETCS WM HET, HEPTEIOBYILIKA C OYUCTKON BOJIbI
B OOOpDOTHOIl cHUCTEME BOJOCHAOXKEHHUS IPOMBIBOUYHO-TIPONAPOYHON  CTaHIUH.
Heo6xonumo ounmiars (J1a uiau HET) HETETOBYIIKY U OTCTOMHUKH PETYJIIPHO HE PEKe
OJIHOTO pa3a B 5-7 aueit. B punbTpo-HelTpanu3zaropax CUCTEMaTUUECKU JTOJDKEH (J1a Win
HET) 3aMEHATHCS (QUIBTPYIOLIUIA MaTepual.

IIpakTnyeckoe 3anaTue 2. OnpeaejieHue BeJUYUHBI JOMYCTHMOI0 BbIOpoca
(ITAB) HecropeBmIUX MeJIKMX YACTHUIl TOILIUBA (Ca’KM), BbHIOPAChIBaeMbIX U3 TPYObI
KOTeJbHOM. PacyerT MAKCHUMAJIBHO JOIMYCTUMOM KOHLEHTPALMH CAKU OKOJIO YCThS
TPYOBI.

esab padoTbI: OCBOMTH METOJBI OIICHKH YKOJIOTHYECKOTO yiiepda nMpu CropaHuu
MEJIKUX YaCTHI] TOTUIMBA (CakH), BHIOPACHIBAEMBIX U3 TPYObI KOTEIHHOM.

ObGopynoBaHue: y4eOHUKH, CXeMbI, TAOJHUIIbI, pa31aTOYHBINA MaTepHal.

Xoa padoThi:

1. O3naxomurcs ¢ TIJIK, ITAB, TIJIC.

2.PaccunTath MAaKCHMAaNbHO —JIONMYCTHMOM KOHIEHTPALMM CAXHM OKOJIO YCThS
TPYOBI KOTEIHHOM.

3.CraenaTb BBIBOIBI.

Teopernueckunit MaTepuaJl.

MK — 3To MakcuManbHas KOHIIEHTpAIMs puMeceil B atMocdepe, oTHECEHHasT K
ONPEAECICHHOMY BPEMEHHOMY OTPE3KY, KOTOpas MpU NEPUOINYECKOM BO3JICUCTBUU WU
HA MPOTSHKEHUH BCEM KU3HU YEJIOBEKA HE CKA3bIBAETCS HU HA HEM, HU HA OKPYKAIOLIEH
cpene ¢ Touku 3peHus BpeaHoro BosuaeicTBud. ITJIK onpenensiercs B mr/m3. Paznugaror
cpenHecytounyro BenmuuHy [IJIK m makcumanbHO-pazoByro. IlocnmenHsisi He T0KHA
MIPEBBIIIATH TPEXPA30BOE 3HAUCHUE cpeaHecyTouHor BennunHbl [1/IK Ha mpoTskenun He
oonee 20 munyTt. Yucnennole 3HadueHus I[IJIK mis kaxaoro BpeaHOTO BEIIECTBA,
BbIOpAchIBAEMOro B aTMOC(epy 3aBUCUT OT TOKCUYHOCTH JAHHOTO BELIECTBA MJIM KJlacca
ONaCHOCTH. MakcuMasbHasi KOHLEHTpalys TOIO0 WJIM HHOIO BPEJAHOTO BEIIECTBA B
OpPU3EMHOM cJloe aTtMochepbl HE MOJKHA MPEBbIIIATh BEIUYHHBI CPEAHECYTOYHOIO
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3nHauenud [1JIK, a B reuenne 20 MuHyT MakcumanbHO pazoBoro 3HadeHus [1/IK. B to xe
BpeMsI IIPH OJTHOBPEMEHHOM NPUCYTCTBUU B aTMOC(EPE HECKOJIBKUX BPEIHBIX BEILECTB,
o0jafaoluMX OJHOHAIPABIECHHBIMU JICHCTBUSIMH, T.€. BIUSIOUIMX HAa OJHU U TE XKe
Oprasbl OpraHW3Ma 4YeJIOBeKa, UX CyMMapHas KOHLEHTpalus JOJDKHA OIPENEIATHCS B
BUJIC€ CYMMBI OTHOCHUTEIBHBIX KOHIICHTPALMH, NPUBEACHHBIX K COOTBETCTBYIOIIHM
3HaueHuAM II/IK. Cymma OTHOCHUTENBHBIX KOHLEHTpPAlUi TAaKMX BPEIHBIX BELIECTB B

BO3IYyIIHOM Cpele He [JOJDKHA IIpeBbIIIaTh €AUHULBL.  [[1s HeopraHn3oBaHHBIX
BBHIOPOCOB OT COBOKYITHOCTH MEJIKHUX OJMHOYHBIX HCTOYHUKOB YCTaHABIMBACTCS
cymmapHoe [1JIB. DTo xapakTepHO 175 BEHTHJIALHUOHHBIX BHIOPOCOB B KOMMYHAIIbHO-
OBITOBOM XO3SHCTBE rOpOJIa, ISl MEJIKUX KOTEIBHBIX U IPYTUX YCTAHOBOK, CKUTAIOIINX
opranuyeckoe TorauBo. [Ipu 3TomM BBIOPOCHI B aTMOC(epy Tropoja MOKHO MPHUBECTH K
OJIHOMY TIOKa3aTeJIl0 U IO HEMY OLIEHUBATh JIOMYCTUMBIE BBIOPOCHI BCEX BpPEIHBIX
BellecTB. Tak, B 4aCTHOCTH, MpPHU OLEHKE 3arpsi3HEHUs aTMOc(epbl OT TPAHCIOPTHBIX
JBUTATEJIEH, pacueT M HKCIIEpUMEHTaJIbHAs IPOBEpKa NpoBoAuTcs Ha conepxkanue CO.

Eciu Ha naHHOM NpeAnpusTUU WU TPYIIE OObEKTOB, PACHOJOKEHHBIX B OJHOM
paiioHe, 3HaueHUs ycTaHOBIEHHBIX [I/IB Mo OOBEKTUBHBIM MPUUMHAM HE MOTYT OBITH
JOCTUTHYTBI B HACTOSALIEE BPEMs, TO IO COITIACOBAHMUIO ¢ opraHamu ['ockoMIpuponsl
JOITYCKAETCsl TIIaHUPOBAHKUE MOATAITHOTO CHUYKEHHUS BBIOPOCOB 10 TPEOYEMOM BEIUYHUHBI
C YKa3aHWEM MPOJOJDKUTEILHOCTH Ka)XAOro 3Tama J0 TOr0 MOMEHTa, MOoKa He OyayT
oOecrieuenbl TpeOoBanuss HopMm IIJIK.  Ilpm 3TOM BBOAATCS Ha ONpeAECHHBIE
BPEMEHHBIE OTPE3KH BPEMEHHBIE MPEAEIIBHO JOMYyCTUMBbIE BBIOpOCHl mian copockl [1/1B
nu [TIC. Omnata Be1OpocoB minu cOpocoB cBepx npeaycmorpeHHsix [1IB v I[TC, Ho
B npenenax I[IIB nmm BIIJC npousBoauTcs B MATUKPATHOM pa3Mepe MO CPABHEHMIO C
omiaToil B mpexaenax HopM. Ecim ke mpeanpusaTre npou3BOIUT BIOPOCHI UM COPOCHI
CBEpX  YCTAaHOBJICHHBIX BPEMEHHBIMM HOPMAMH  BEJIWYMH, T.€. IIPOU3BOJIUT
CBEPXJIMMUTHBIE BEIOPOCHI, TO 32 CBEPXJIMMUTHBIN BBIOPOC OIJIaTa MOBBILIAETCS B 25 pa3
no cpaBHeHUIO ¢ HopmupyeMor omiarod. Hopmsl IIJAB wmm [IJJC momkHbI
[IEpECMATPUBATLCA B CTOPOHY Y’KECTOUEHHUS HE PEKE, UEM Yepes S JIeT.

Hcxoanbie faHHBIE.

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

®oHoBas koHuentpauus caxu | 0,01 | 0,02 (0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 |0,09 [0,1
B npuzeMHOM Bo3ayxe, Cy,
mr/m®

Macca caxwu, BeiOpacsiBaemoit | 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 11 1,1
B atMochepy, M, r/c

0O0BeM ra30BO3AYIIHON | 5,2 5,2 5,2 5,2 52 52 5,2 5,2 52 5,2
cMecH, BbIOpachiBaeMoOW U3
Tpy6sI, Q, M¥/c

Paznocts Mexnay | 54 54 54 54 54 54 54 54 54 54
TeMIEpaTypoiiBEIOpachIBaeMoit
cMecH u TEMIIEpaTypor
okpykaromiero Bosayxa, AT,°C

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

Huametp yctbs TpyOs1 D, m 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1
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Heo0xoaumo:

OnpenenuTs BEIUUYMHY TpeAenbHO aomyctuMmoro BeiOpoca (ITJIB) Hecropemmimx
MEJIKHAX  YacTUI[ TOIUIMBa  (Ca)ku), BBIOPACHIBAEMBIX U3 TpyObl KOTEIHHOM.
PaccunTaTh MakCHMaJIbHO JOIMYCTUMYK KOHIICHTPAIMIO CaXKH OKOJIO YCThSl TPYOBL.

PaccuntaeM cpemHIOI0 CKOPOCTH Wo, M/C, BBIXOAa Ta30BO3AYIITHOM CMECH U3 YCThS
HCTOYHHKA BRIOpOCaA:

4Q
W —_— —_—
° zD?
3HaveHUS KOXPQPHUIIMESHTOB 72 U 1 ONPEJICITAM B 3aBHCUMOCTH OT mapameTpoB f u Vy,
M/C:
2
f = 1000.""02—'D
H2-AT

VM = 0’ 65 3'%
H

[IpenensHo gomyctumbii BeIOpoc [1/1B, r/c, HarpeToro BpeJHOro BEIIECTBA U3 TPYOBI B
atMocQepy, pH KOTOPOM COZIEP’KaHUE €r0 B MIPU3EMHOM CJIO€ HE MPEBBIIIAET NPEAEIbHO
nonyctumoit konuentpauuu (I11K), onpenensercs no gpopmyre:

(IIJK-C,)-H* 3[0-AT

IlJIB =
ﬂ Aann

rae [IJIK — makcuMaiibHas pa3oBasi IpeAeabHO JOMYCTUMAas KOHLIEHTpaus, MT/MS,
(0,15 mr/m3), nfm =1;

F — kxoadduimeHT, y4uTHIBAIOIIUMN CKOPOCTh OCEIAaHUS BPEAHBIX BEIISCTB B
aTMoc(hepHOM BO3Iyxe (I KpyIMHOAUCIIEPCHO# mbutu F = 2,5).

J1J151 BO3MOKHOCTH CpaBHEHUS C (PaKTHUUECKOM (M3MepseMoil mpudopaMu) paccuuTaeM
BEJIMYMHY MAaKCUMAJIbHO JOMYCTHUMOW KOHIICHTPAllUd CaXd B BBIOPOCAX OKOJIO YCThS
TPYOBI, I/M;

Cur :@
Q _

Cpauum IIJIB ¢ 3amanneiM BeiOpocoMm mbutn M: (IIIB > M). Macca caxu,
BbIOpackIiBaeMoi B aTMOC(epy He IMPEBBINIAET / MPEBBINIACT YCTAHOBJICHHBIN MPEAEIbHO
JOMYCTUMBIA  BBIOPOC, 3HAYMT paboTa KOTCIBHOW HE yXyamiaer \ yXyamaeT
HKOJIOTUYECKYIO 00CTaHOBKY PETHOHA.

IIpakTuuyeckoe 3ansaTne 3. OnpeaesleHHe MaKCMMAJbHOM KOHUIEHTPALMH
BPEeIHOI0 BellecTBa y 3¢eMHOM NMOBEPXHOCTH, MPHJIErapuieil K NPOMBIILIICHHOMY
NPeANpPUsITHIO, PACIIOJI0KEHHOMY HA POBHOM MOBEPXHOCTH, IPH BhIOpoOCe U3 TPYObI
HArpeTou ra3oBO3AyLIHOH CMeCH.

Meab pabdoTbI:  ONpPENEINTh KOHIIEHTPALMIO BPEIHOTO BEIIECTBA y 3E€MHOM
MOBEPXHOCTH, MPHUJICTAIOIIEA K MPOMBIIUICHHOMY OPEANPUATHIO PACIOI0KEHHOMY Ha
POBHOI TOBEPXHOCTH.

ObGopynoBanue: yaeOHUKH, CXEMbI, TAaOJHUIIbI, pa31aTOYHBIA MaTepual.
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Xoxa padoThI:

1. PaccunTaTh BENUMYMHY MAaKCHMAIbHON KOHLEHTPAIMU BPEIHOTO BEIIECTBA Y
36MHOM  TOBEPXHOCTH,  NpPWIEralomed K  HOPOMBIIUICHHOMY  HPEANPUATHIO,
pacmoyio)kKeHHOMY Ha pOBHOM MECTHOCTH, NIpH BbIOpOcEe U3 TpyObl Harperom
ra30BO3AYIIHOW CMECH.

2.CuenaTh BBIBOJIEL.

Teoperuueckuit marepuaJl.

K BpenHbIM BeliecTBaM OJIHOHANIPABICHHOTO JACUCTBUS, T.€. OJU3KUM IO XapaKTepy
OMOJIOTUYECKOTO BO3ACUCTBUS, Hanmpumep, oTHocsTcs: O30 — SO2 — dopmanbaerusn,
Cepnuctsiit Taz3 — NO2; SO2 — dropucteiit Bogopon; SO2 — ¢geHon — cepoBoaopos;
Cepnuctbiii anruapua SO3 — aMMHaK — OKHUCIIBI a30Ta.

I[IIB wmm IIC COOTBETCTBEHHO IMpU OMNPEACICHUU MPEACIbHO JOIMYCTUMBIX
cOpOCOB B BOJY YCTaHABJIMBAIOTCS AJI KaXKJIOTO JCHCTBYIOLIErO MU MPOEKTUPYEMOIO
npennpusatus. Pacuer I1/IB mpou3BoanuTCs B TOHHAX B IO, U MPEACTABIET KOJIUYECTBO
BpPEHOr0 BEIIECTBA, PEBBIIIEHUE BEIOPOCOB KOTOPOTO B aTMOC(EPY HE pa3peliaeTcs.
[I/IB 3amaercsd mo KaXJIOMy BpPEIHOMY BEIIECTBY, BBIOPAChIBAEMOIO OT HMCTOYHHUKA
3arpsi3HEHHs B aTMOcepy.

[Ipu onpenenennun IIJ[B oT pacyeTHOro HCTOYHMKA HEOOXOAMMO YUYHUTHIBATH
COJIepKaHMe KaXkKJI0r0 BPETHOTO BellecTBa B aTMoc(epe, 00yclIoBIEHHOE BHIOpOCaMU OT
Ipyrux HCTOYHUKOB. CyMMapHble BBIOPOCHI OT YK€ JEHCTBYIOIIUX HCTOYHUKOB
0o0pa3yloT (OHOBYIO KOHIIEHTpAIMI0 Ka)J0ro BPEIHOIO BellecTBa B aTrMmocdepe.
IToaToMy OCHOBHBIM ycinoBueM npu onpenesnenuu [1/IB qis pacueTHOro, BBOIMMOTO B
CTpOW WJIM JCUCTBYIOIIETO MCTOYHHKA, YTOOBI KOHIIEHTpAIUsi BPEIHOTO BEIIECTBA B
MPU3EMHOM cJioe aTMochepsl ¢ yueToM (poHOBOM KoHIleHTparuu He npesbimaia [1JIK mo
JAHHOMY BEILIECTBY.

Heo0xoamMo: paccuutarh BEIMYMHY MAaKCHUMaJIbHOW KOHLEHTpAlMU BPEIHOTO

BCIIECTBA Y 3€MHOM  IOBEPXHOCTH, MIPUJIETAIONIE T K TPOMBILIJIEHHOMY
MPEANPUATHIO, PACIOJIOKEHHOMY Ha POBHOM MECTHOCTH, NpPH BbIOpOCe U3 TPyObI
HarpeTon ra3oBO3aymHOM cMmecu. Omnpenenutb (aKTUYECKYyI0 KOHIIEHTPALUIO

BpPEJIHOTO BEIIECTBA Y TOBEPXHOCTH 3€MJIU C Y4€TOM (DOHOBOTO 3arpsiI3HEHUS BO3/IyXa.
JlaTh OIIEHKY pacCUMUTAaHHOTO YPOBHS 3arpsi3HEHHS BO3JyXa B MPU3EMHOM CJIO€
MPOMBINIJICHHBIMA BBIOpOCAMU MYyTEM CPaBHEHHUSI CO CPEIHECYTOYHOW MpeesbHO
nonyctuMoi koHuentpamuent (IT1K).
HcxoaHble JaHHBIE.

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

®onoBas  xonmentpanus | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 | 0.1
BPEJIHOTO  BEUIECTBA B
npe3eMHoM Bo3ayxe, Cd

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

O60reM  TazoBo3aymHON | 2.9 | 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
CMecH, BBIOpackIBaeMOi 13

TpyOBI, Q

Temneparypa, DT 13|13 |13 |13 |13 |13 |13 |13 |13 |13
Bricora TpyOs1, H 24 |21 22 23 25 26 27 28 29 20
HuameTtp TpyOsI, D 09 |09 |09 |09 |09 |09 |09 |09 |09 |09
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[Iponomxenue Tabmuel 1

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

Bpennbie BemecTa NO | NO | NO [NO [NO | NO | NO | NO | NO | NO

Koaddunuent pacceBanus | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
BpEJHBIX BEIIECTB, A

CxopocTtb ocelaHus 1 1 1 1 1 1 1 1 1 1
BpEJHBIX BelecTs,F

Bnusuue penbeda,h 1 |1 1 1 1 1 1 1 1 1
ITJIK cpennecyrounoe 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
Koaddpumment n 182|183 (184|185 |186 | 187|188 | 189 |1.81 |19

MakcuManabHOE 3HAYCHHE HpHSGMHOﬁ KOHOCHTpAOIUKU BPCAHOI'O BCHICCTBA C,M
Mr/m3 , IIpHU BBI6pOC€ HaneTOﬁ FaSOBOBHyHIHOﬁ CMCCH U3 OAMHOYHOI'O HCTOYHHKA IIPpHU
H66HaFOHpHHTHBIX MCTCOPOJOTHUCCKHUX YCIOBUAX OIIPCACIIACM 110 (bOpMYJIGZ

CAM-F-m-n-n
=
H* 30 AT

Jina ormpeneTeHHs CM Heo0X0IHMO:

1) paccUHIaTE CPETHIOK CKOPOCTB W ., M/C, BBIXOJA TA30B03AYILHON CMeCH H3 YCThA HCTOUHHKA BBIGpOCA:

49
7D

2) 3HAIEHHA KO3((HIHEHTOB 1 H 7 OTPENIHIb B 3aBHCHMOCTH OT IAPaMeTpoB fH vV . M/C:

2
wi - D
[=1000 ——
H " AT:
2. OmpenemHM (aKTHMECKYH) KOHLIEHTPALIHIO BPEIHOTO BEIECTBA V MOBEPXHOCTH 3eMTH ¢ YIeTOM
{pOHOROTO 3ATPAIHEHIA BOZIVA:
C =C,+C
M i thaxt

CM — MAKCHMAIEHOE 3HAYCHHE l'Il)II?El‘.-]I—IDfI KOHLTEHT}ALHH B eIHOI0 BEIIeCTBA,

]

Wy

c - (pOHOBAA KOHIIEHTPALIHA BPETHOTO BEMIECTBA B IIPH3EMHOM BO3IyXE.
= C.‘M -C 4

B coorBerctBuM ¢ 'OCToM 1y KaXkaoro MPOEKTUPYEMOTO W JECUCTBYIOIIETO
NPOMBINUIEHHOTO  NpeAanpusatvuss  ycraHaBiuBaeTca [IBJl  BpenHBIX  BEIIECTB B
aTMoc(depy MpU YCIOBHUM, YTO BBIOPOCHI BPEJIHBIX BEIIECTB OT JJAHHOTO HCTOYHHKA B
COBOKYIIHOCTH C JPYTMMH HMCTOYHHKAMH HE CO3JaAyT NPU3EMHYK KOHLEHTPALUIO,
npesbimarontyto [IJIK.  Cm + Chaxr < I1]IK

BriOpockl BpeHBIX BEMIECTB OT JIAaHHOTO WMCTOYHWUKA B COBOKYITHOCTH C
OPYTUMHA HCTOYHUKAMHU CO3HAIOT MPU3EMHYIO KOHIEHTpauuto, rnpespimaromyro [1/IK.
Heob6xoaumo CHIXKATh 3arpsA3HECHUS aTMocdepbl OT HPOMBIIUIEHHBIX
BBIOPOCOB TTyTEM: COBEPIICHCTBOBAHUS TEXHOJOTUYECKUX IMPOIIECCOB; OCYIIECTBICHHUS
repMETH3aIlMd TEXHOJOTHMYECKOT0 O0OpyAOBaHUS; MPUMEHEHHUS MTHEBMOTPAHCIIOPTA,
CTPOUTEIIBCTBA PA3JIUYHBIX OUUCTHBIX COOPYKEHUH.

Torma C

faxT
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IIpakTnueckoe 3anatue 4. Pacyer MmaccooOMeHa OCHOBHBIX BHIOB ChIPbfl U
roTOBOl  MPOAYKHMH B  0€30TXOAHBIX M  MAJOOTXOAHBIX  TEXHOJOTHAX
NMPOU3BOJACTBEHHBIX MPOLECCOB HA 00BEKTAX KeJIe3HOJ0POKHOT0 TPAHCIIOPTA.

Hear padoTbI: OCBOUTH METOJbl OIEHKH HJKOJIOTMYecKoro ymiepba mpu
0€30TXOAHBIX M  MAJOOTXOJHBIX  TEXHOJIOTHSIX;03HAKOMUTCA C  MPUHIMIIAMH
0€30TXOAHBIX U MAJIOOTXOAHBIX TEXHOJIOTHH.

Oo6opynoBaHue: yueOHUKH, CXEMbI, TAOJIUIIbI, Pa31aTOYHBIN MaTEepHUall.

Xoxa padoThI:

1.03HakoMuTCs ¢  OPUHOUOAMH PabOThl OGE30TXOMHBIX M MAIOOTXOJHBIX
TEXHOJIOTHUSIX Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE.

2.PaccunTtath MaccoOOMEH OCHOBHBIX BHIOB CHIPbs M TOTOBOM IIPOLYKIIUH.

3.CraenaTb BHIBOIBI.

Teopernueckui MaTepua.

be3oTxoaHas TexHOJIOTHS O0OECIEUMBACT TEXHUYECKH JOCTHKUMBIA MHUHUMYM
TBEPAbIX, JKHUJIKHUX, Ta3000pa3HbIX OTXOIOB (BBHIOPOCOB, CTOKOB). be3orxomHocTh
UCIIOJIb30BAaHUSL ChIPbS MOKHO JIOCTUTHYTH B TOM Cllydae, KOIJa OTXOJbl OIHOTO
MPOMU3BOJCTBA  SIBISIFOTCSL  ChIphE€M  JUIA  Jpyroro. be3oTxoaHas  TEXHOJIOTHs
MpeaycMaTpuBaeT YJaBIMBAaHME TIOJIE3HBIX BEIIECTB B CTOKax U BbIOpocax cC
MOCJIETYIOUIUM UX UCIIOJIb30BAHUEM JIJISl HY K/ IPEANPUATHS WU PEATTU3ALIIH.

KpomMe OCHOBHOTO ChIpbsi B MPOU3BOJCTBE HCIOJIB3YIOTCS BCIIOMOTaTEIbHBIE
MPUPOIHBIE PECYPCHI (BOJIA, BO3yX, TOILIMBO).

B 0€30TXOMHBIX TEXHOJOTHUSIX MacCOOMEH OCHOBHBIX BHUIOB ChIPbSI M TOTOBOM
MPOAYKIMU XapaKTepU3yeTCs] ypaBHEHUEM:

Mc =) Mrni N

I'me Mc — Macca OCHOBHOTO CBIPbS;

Mrni — macca 1-if TOTOBOM MPOAYKITHH;

N — 41cio BUAOB MPOAYKIIMH, U3TOTABIMBAEMON U3 ChIPHS 1-TO BUJIA.

B CcOBpeMEHHBIX TEXHOJOTHAX TIOJHOE HCIOJIb30BAaHUE ChIPbSl MPAKTUYECKHU
HEBO3MOXHO KpOME TOTO 3TO npoTruBopeuuT Il 3akoHy TepmonnHamuku. ManooTxoaHas
TEXHOJIOTHSI XapaKTEPHU3yeTCsl IMOIYyYEHHEM TOTOBOM MPOIYKUMH TPU TEXHUYECKOM
MUHUMYME TBEpJBIX, JKHUAKUX, T[a3000pa3HbIX OTXOAOB (CTOKOB, BBIOPOCOB).
ManooTX0oJHbIe TEXHOJIOTHH MpeaycMaTpUBaloT pabOThl MO MEpepadOTKe OTXOM0B, UX
WCIIOJL30BAHUE JIJI1 U3TOTOBJICHUS HOBBIX BUOB MPOAYKIIMU U TOBAPOB HEOOXOJAUMBIX
ISl HaceseHusl. ManooTxoaHasi TEXHOJOTHS MO3BOJISIET YBEJIMYUTh 00bEM BBIITYCKaeMO
MPOAYKIIMH, COKPATUTh PACXOJ MPHUPOJIHBIX PECYpPCOB, YMEHBIIUTh 3arps3HEHUS
OKPYXKarUIEH CPEIbL.

OTKpBITBI MPOLECC XapPaKTEpU3yeTCs HCMOJb30BAHUEM CBIPbSl TOJIBKO ISt
OCHOBHOM mpoxaykiuu. [lone3Hsie BemecTBa B 0TX0AaX (BIOPOCax, CTOKAX) B OTKPHITOM
IIPOLIECCE HE YJIABIIMBAIOTCS, a TOJBKO 3arpsA3HIIOT OKPYIKAOILYIO CPELY.

B 0e30TX0gHOM MpOM3BOJICTBE BaXXHOE 3HAUCHHE MMEET HE IMepepadoTka
OTXOJIOB, a OpraHu3aIusi TMPOU3BOJCTBA, TaKUM 00pa3oM, 9TOOBI B CaMOM
npouecce  nepepaboTKH CBIpbSl  MCIOJIb30BAJIHCH BCE €ro KOMIIOHEHTHI.
KonuyecTBeHHBIMM ~ OIlEeHKaMH O€30TXOJHOCTH TPOU3BOJCTBA SIBJISIETCS CTENEHb
UCIIOJIb30BAaHUS B TEXHOJOTMYECKUX  TPOLECcCax ChIpbs W MaTepUasoB.
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Takum o6pa3om, BaM HEOOXOIUMO pPACCUMTATh MAacCOOOMEH OCHOBHBIX BHJIOB
ChIpbS M TOTOBOM MPOAYKIHMH MPOU3BOJAMMON Ha OOBEKTaX KEJIEe3HOIOPOKHOTO
TPaHCIIOPTa, HA TPHUMEPE >KHUIKUX OTXOJ0B OOpa3yeMbIX B pe3yibTaTe MPOMBIBKU
UCTEpH. B IpOMBINUIEHHOCTH BBEJEH KO3(PGUIMEHT O€30TXOAHOCTH MPOU3BOJICTBA
(%):

K6 =f* Km +K» +Ka,

rje:

K0 — koadpunment 6e30Tx0qHOCTH, O€3pa3MepHas BEJIHMUNHA,

f - koadduMeHT TPONOPIUOHATEHOCTH, OTIPENCISIEMbIH YMINPUICCKH;

Km - ko3¢ uiiueHT noaHoTh UCMOIb30BaHNE MaTepUaIbHBIX PECypCOB;

K5 — ko3 puinreHT ncnoap30BaHus SIHEPTETUIECKUX PECYPCOB;

Ka — ko3¢ duiieHT COOTBETCTBUS IKOJIOTUUECKUM TPEOOBAHUSM.

Ecmu x = 1, To TexHomoruueckuid mpoiiecc cuurtaercs 0e3orxoansiM; k = 0,9-1
npouecc no4ytu 6e3orxonnbiif; k = 0,5-0,9 mpouecc manoorxomusiit; k < 0,5 mporecc
OTXOJIHBIM.

HcxoaHble JaHHBIE:

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
f-koapurrent 1 1 1 1 1 1 1 1 1 1
HPOMOPLUUOHATIBHOCTH,

ONpeIeNIEMbIN SMIUPUIECKU;

Km - xoaddumuenT momHoTH | 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2 5,2
UCIIOJIb30BaHUE MaTEePHATbHBIX
pecypcos;

Ka—xoappunment 20 30 40 50 60 70 80 90 100 |10
MCIIOJIb30BaHUs
HHEPIreTHYECKUX PECYPCOB;

Ka—xoa¢pdunment 20 20 20 20 20 20 20 20 20 20
COOTBETCTBUS 3KOJIOTMYECKHM
TpeOOBaHUSIM.

Co3nanne Ma100TXOIHBIX NPOU3BOACTB NpeaycMaTpUBaeT cieaylouiee:

1. OcHoBaHue u BBIOOpP CHIPHs,, KOTOpOE OOECIeYMBaeT HAJCKHOCTh M KaueCTBO
NPOAYKIMH U B TO K€ BpEeMsI OKa3bIBa€T MUHUMAJILHOE BIUSHUE HA IPUPOAHYIO CPELLY;

2. O6ocHOBaHMEe W BbIOOp croco0a MOMy4YeHHs] MPOAYKLHH, KOTOPBIM CBSI3aH ¢
HAaUMEHBIIUM PAcX0JIOM ChIPbs;

3. O0ocHOBaHUE U BBIOOP criocoOa MOJIy4eHHs TPOIYKIIMU, KOTOPbIA 00ecrieunBaeT
HAaUMEHbIIIEe 3arpsi3HEHUE MPUPOIHON Cpebl BEIOpOCAMU, CTOKAMH, OTXO01aMU;

4. Coznanue 3(h(PeKTUBHBIX MPOLECCOB U YCTPOMUCTB OYUCTKU OTXOJ0B, BEIOPOCOB U
CTOKOB C YBEITMYCHHUEM LIEHHBIX BEIICCTB;

5. Coznanue 3¢ (PEeKTUBHBIX MPOIECCOB UCIOJIB30BAHUE OTXO0B U U3TOTOBJIEHUE U3
HUX COMYTCTBYIOIICH NPOAYKIHH, T.€. CO3JaHHE MHOTOCTAJAMIHOTO HCIMOJB30BaHUS
CBIPBSI U OTXO/IOB;

6. CokpalnieHue MOTepb AKCIUTYaTAl[MOHHBIX MaTepUalOB 3a CYET ONTHUMM3AIUU
TEXHOJOTMUYECKHX TPOIECCOB U  COBEPIICHCTBOBAHUS CHUCTEMbl TEXHHUYECKOTO
o0CTy>KUBaHUSI.
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ManooTxoHble MPOU3BOACTBA MOTYT OBITh pEAIM30BaHbl B MAIlIMHOCTPOUTEIIBHOM,
nepeBooOpadaThIBaIOIIEH, MSICHOW, MOJIOYHOM M JPYTUX OTPACISX MPOMBIIUIEHHOCTH. K
HUM OTHOCSITCS: HCIIOJNb30BaHWE METaJJIoJIoMa Iocie oO0paboTKH Ha CHelUaIbHBIX
00OraTUTENbHBIX MPEANPUATHSIX; YHOTPeOJIeHHEe JOMEHHBIX IIJJAKOB B IIpoliecce
CTPOUTEIBHBIX MAaTEpUaJOB; MPUMEHEHHWE OTXOJOB CTEKJIa;, CHHTE3 amMMHuaka IIo
3aMKHYTOMY LMKy, MOJIYYEHUE CEPHOM KHUCIOTHI M3 OTXOJOB MPEANPUATHNA IIBETHOU
metamutyprud. OgHo u3 3(@EKTUBHBIX HAMpaBiIeHUN OE30TXOAHOrO MPOU3BOJCTBA
BTOPUYHOTO HCIIOJIb30BAHUSA SHEPreTHUYECKHX PECYpCOB B CHCTEMax TEIJIOCHAOKEHHUS,
Harpumep s o0orpeBa Temnil. BaxxHoe HalpaBieHUE — CHUOKEHUE MaTEPUATIOEMKOCTH
BBIITYCKa€MOM MNPOAYKIMHU, YMEHBIICHHE OTXOAOB IPOU3BOJCTBA, MpPEIyCMaTPUBAEMBbIE
Ha CTaJIUU MPOEKTUPOBAHUS MPOMBIIICHHBIX U3/ICIIHA.

IIpakTuueckoe 3ansaTue S Pacuer miarexeil 3a 3arpsi3HeHHE OKPYKAKOLIEH
Cpelbl KeJe3HOAOPOKHBIM TPAHCIIOPTOM.

Heap padoThl: U3YYUTh METOJUKH pacueTa IIaTeXel 3a 3arpsisHeHre aTMoc(epbl
MEepPEIBKHBIMA UICTOUHUKAMH.

Oo6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, Pa31aTOUYHBIA MaTEpHUal.

Xoa padoThi:

1. OnpenenuTs HOPMATUBHYIO IUIaTy 3a BBIOPOCBI B aTMOC(HEpHBIM BO3IyX
3arpsi3HSIIONIMX  BEIIECTB TMEPE/IBIKHBIMU  HMCTOYHMKAMHU (U1 Pa3IMYHBIX BHUJIOB
ToruMBa). 2. OnpenenuTs roI0BYI0 IJIaTy 3a TPAHCIOPTHOE CPEACTBO U JPYrue
MepeIBUKHBIC UCTOYHUKH (B ThIC.py0./Toj 3a 1 TpaHcnopTHOe cpenctBo). 3. Ha ocHoBe
BBIIIOJTHEHHBIX ~ pPAacue€ToOB  cJejaTh  BBIBOJ,  3arpsi3HSIET JIM  TNPEANpUsiTUe
KEJIE3HOJOPOKHOTO TpaHCHopTa aTMoc(epHbIi BO3AyX uiau HeT. Kakue Mepsl cienyet
MPEAIPUHSATD.

Teopernueckunii MmaTepuaJl.

DK — nyHKT 3KOJIOrMYECKOT0 KOHTPOJISI OOBIYHO CO3/IAI0TCS MPU JTIOKOMOTHBHBIX
JIENO0 U UCTIONB3YIOTCA JUIsl KOHTPOJISI BBIOPOCOB TEMI0BO30B. O0I111ass HOpMaTUBHAS IJ1aTa
3a BBIOPOCHI 3arpsA3HSIONIUX BEIIECTB OT MEPEABUKHBIX UCTOYHUKOB B 3aBUCUMOCTH OT
KOJINUECTBa U3PACXOJI0BAHHOTO TOILIMBA (TepBasi MeToiMKa). McciienoBaHue CTpyKTyphI
3arpsi3HEeHUsT  aTMOc(epbl  CTAllMOHAPHBIMM ~ MCTOYHHKAMHM  KEJIE3HOJOPOKHOTO
TpaHCIOpPTa MOKa3bIBAET, YyTO nopsiaka 90 % BanoBoro oobeMa 3arpsA3HSIONIUX BEIIECTB,
BBIOpACHIBAEMBIX B aTMOChepy JIMHEHHBIMH TPEANPUITHIMH, MPUXOTUTCS Ha JOJIIO
SHEPreTUYECKUX TEII0ArperaToB KOTEIbHBIX, OKOJO 5 % 3arps3HSIONUX BEIIECTB
BBIOpachiBaeTcs B arMmochepy mpu padoTe HHEPrOTEXHUUYECKHX TEIUIoarperaToB
(Ky3HEUHBIX TI€YEH, arperartoB TEPMUYECKON OOpabOTKH W3ACINA, CYIIHIBHBIX
YCTAaHOBOK H T.JA.), HCIOJB3YIOIMUX TBEPAOE, JKUIKOE M Ta3000pa3HOE TOILIUBO.
[TpubMU3UTENBHO TAKOE KE KOJIMUECTBO 3arps3HSIONIMX BEIIECTB MoMaaaeT B arMochepy
OT TEXHOJOTUYECKUX arperatoB (CTaHKOB, MOEYHBIX BaHH, OKPAaCOYHBIX Kamep,
CBAapOYHBIX MOCTOB U T.A.). KoTiioarperarsl KOTEIbHBIX pabOTaIOT Ha Pa3IMYHBIX BHAX
TOIUIMBA, W BBIOPOCHI 3arpsi3HSIIONIMX BEIIECTB 3aBUCAT KaK OT KOJIMYECTBA M BHUJA
TOIUIMBA, TAK U OT BUJA TEIJIOArperaTa. Y 4YuThIBAEMbIMH 3arpsA3HAIOIINMU BEIIECTBAMH,
BBIICJIIONIMMUCS NP CTOPAHUM TOIUIMBA, SIBJSIOTCS: TBEPAbIC YAaCTHULIBI (30J1a), OKCH]L
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yIJIEPOJIa, OKCHIIBI a30Ta, OKCUJIBI CEPBI, IMSITUOKUCh BaHAAUSA. [ KaXXJ10ro MCTOYHHKA
3arpsA3HEHUs BO3AYIIHOM CpEllbl YCTaHABIMBAKOTCA HOPMATUBBI MPEIEIbHO-I0IYCTUMBIX
BbIOpocoB (IT/IB) 3arps3ustomux BemiectB B armocdepy. I1JIB ycranaBmuBaroTcst ¢
yuerom [IJIK 3arps3Hsmommx BemiecTB, YpoBHS UX (OHOBBIX KOHIEHTpAIUH,
TUAPOJIOTHYECKUX, TUAPOXUMUYECKUX, KJINMAaTOJIOTUYECKHUX, reopu3znyecKux
XapaKTEPUCTUK TEPPUTOPUM U TPUPOJIHBIX O00BEKTOB. C LIENBI0O CHIXKEHHSI BPEIHBIX
BBIOPOCOB B aTMOC(epy, BOSHUKAIOIIMX MPU C)KUTAHUU TOIUIMBA B TOMKAX KOTEIbHBIX, a
TAKXK€ B JIPYTMX TEXHOJOTHMYECKUX TMPOLECCaX CHEAYET NPUMEHSATh TEXHUYECKHUE
CpEIICTBA OYHMCTKHU Ta30B. DTH TEXHUYECKHE CPEJICTBA PEATU3YIOT OIpaHUYEHHBIN Ha0Op
pa3IMUHBIX MPUHIUNOB  JAeUcTBUS  (3(DPEKTOB  OCaKIEHHUS): TPaBUTALMOHHBIN,
WHEPUHUOHHBIA, TOBEPXHOCTHOE B3aUMOJCHCTBHE, COPOLMOHHBIA, XUMHUYECKUM,
AJIEKTPOOCAXKACHUE U PsI IPYTUX.

Tabmuma 1
HopmatuBel 11aThl 3a BBIOPOCKI B aTMOC(EPHBIM BO3AYX 3arps3HSIOIINX
BCIIIECTB TEPEABMKHBIMA WCTOYHMKAMU (M1 Pa3IMYHBIX BHJIOB TOTUINBA)

Bua rouimBa Ennnnuna usmepennss | Iliara 3a 1 eqununy usmepenmus, pyo.
bensun T 1,3
Jln3eapHOe TOILIMBO T 2,5
Kepocun T 2,5
CKIKEHHBIN ra3 T 0,9
CokaThlii IPUPOJIHBII ra3 TBIC.KY0.M 0,7

[Inata 3a pgomycTUMbIE BBIOPOCHI 3arps3HSIONIMX BEIIECTB B arMmocdepy oOT
MepEeIBKHBIX UCTOYHUKOB Orpesensercs no Gpopmyiie:

ITHu Tpanc = Ye *T e,

rae: [IH Tpanc — miaTta 3a AOMYCTUMbIE BBIOPOCHI 3arps3HSIIONIMX BEUIECTB B
aTMocdepy OT MepeBUKHBIX UCTOYHUKOB (py0.); € — Buj TormBa (e = 1,2,3...... r);
Ye — yaenpHas 1uiata 3a JOMYCTHUMbIE BBIOPOCHI 3arpsI3HAIOIIUX BELIECTB  MPH
MCIIOJIb30BaHUU | TOHHBI BHjAA TommBa (py0.); Te — KomMyecTBO  BUJA TOIUIMBA,
M3pPACXOJOBAHHOTO  TEPEABMKHBIM HMCTOYHHKOM 32 OTYETHBIM mepuoj (T).

TaOmura 2
l'ogoBass muiata 3a TPAaHCIOPTHOE CPEICTBO M APYrHe IMEpPeBUKHBIC
UCTOYHUKH (B THIC.pYy0./TOJ 32 1 TpaHCIIOPTHOE CPEICTBO)

Bua TpancnopTHOro cpeacrsa I'opoBas miara B ThIC.pY0O./TOA 32 1
TPAHCIIOPTHOE CPEICTBO
JlerkoBo¥ aBTOMOOMIIb 2,7
[Taccaxupckuii TEMI0BO3 16,2
['py30B0Oi1 TEMI0BO3 21,4
MaHeBpOBBIi TEIIIOBO3 2,5

19



[InaTa 3a mTpEBBINICHWE JOIMYCTUMBIX BBIOPOCOB 3arps3HSIONIMX BEMIECTB  OT
MePEABMKHBIX UCTOUYHUKOB OIPEeIsIeTcs 1Mo hopmyrie:

ITcH Tpanc = SITH j* d ]

rae: IlcH TpaHc - miaTa 3a IPEBBIIMICHHUE JOMYCTHUMBIX BBIOPOCOB 3arpsA3HSIONINX
BELIECTB OT MEPEIBMKHBIX UCTOYHUKOB (PyO.); ] — THUI TPAHCIOPTHOTO CPEACTBa (j =
1,23.....p); IIn j — mnata 3a mMpeBbIIIEHUE AOMYCTUMBbIE BBIOPOCHI 3arps3HSIONIINX
BEILIECTB J-T'0 THIIA TPaHCIIOPTHOTOCpeACTBA (py0.); dj — HOJII TPAHCIOPTHBIX CPEACTB
J-TO THIIa, HE COOTBETCTBYIOIIMX CTaHIapaM.

[Tnarta 3a MIPEBBIIIICHUE JOMYCTUMBIX  BBIOPOCOB HAYMCIISIETCS
TeppPUTOPUATBHBIMU OpranamMu MuHnpupoasl Poccuu mno pesyibraram KOHTPOJIS
COOTBETCTBHUSI  TPAHCIOPTHBIX cpeAcTB  TpeOoBaHMsAM cTaHAapToB. KomnuecTBo
TPAHCTIOPTHBIX CPEJICTB, MOJIBEPraeMbIX KOHTPOIIO B BBIOOpPKE (pa3lesibHO IO BUJIAM
TOILJIMBA) JOJKHO cocTaBisiTh He MeHee: 100% - nns npeanpusituii ¢ yuciom TC o 20
enqunauiy; 50% - nusa npeanpusituil ¢ yuciaoM TC go 50 enunun; 30% - Ay npeanpusiTui
¢ unciom TC go 100 equnni; 20% - nns npeanpusituid ¢ yuciaom TC go 500 enuHuUL;
10% - nns mpennpustuii ¢ guciaoM TC cBoime S00 exuHwAI.
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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 OTAEIbHBIX 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.

bonpmioe BHUMaHUE yAENAETCS Pa3BUTUIO MO3HABATEIbHOM  JIESTENBHOCTU
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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