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BBEJAEHUE

Metoauyeckre pPEKOMEHJAMK TIO0 BBIMOJHEHUIO TMPAKTUYECKUX 3aHITUN
COCTaBJICHBI B COOTBETCTBUU ¢ DeiepalibHBIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM  CpEeAHero mpodeccuoHaTbHOrO  00pa3oBaHUs HW  IPUMEPHOMN
nporpamMMoi. JlaHHbIE pEeKOMEHAAIMU COAEPKAT HEOOXOIUMBIA TEOPETUUECKUI
MaTtepuan A paboThl.

[IpakTyeckue 3aHSATHS  BBIIOJHSIOTCS B  COOTBETCTBHM C  OOIIMMU
TpeOOBAaHUSAMU: COCTOMT W3 PACYETOB C HEOOXOAUMBIMU OOOCHOBAaHUSIMU,
MNOSICHEHUSIMA TI0 TPUHATBIM PENIEHUSIM M CChUIKAMU HA HCIOJIb30BAaHHBIE
UCTOYHUKH.

Ilesib METOOMYECKUX YKA3aHUM:

- TIOMOYb CTYICHTaM 3aKPEMUTh MOJHBIA KypC TEOPETUICCKOTO OO0YIEHUS IO
JTUCHUIUINHE «DKOJIOTUS HA JKEJIE3HOAOPOKHOM TPAHCIOPTE»;

- MOATOTOBUTHCA K AU HEepeHInPOBAaHHOMY 3a4€Ty WM 3a4EeTYy;

- TOATrOTOBKA K CAMOCTOATEIBHOMY PEIICHHUIO CIO0KHBIX KOHCTPYKTOPCKHX
3a/1a4.



IIpakTHyeckoe 3ansiTue 1

Pacuer pasmepoB HedTe10BYLIKH, HMCIOJb3yeMOHl B Ka4decTBe IepBoOi
CTYIIEHU OYHUCTKH BOABbI B 000POTHOM CHUCTEeMe BOAOCHAOKEHHUS NPOMbIBOYHO-
NMPONAPOYHOM CTAHLIMM.

eanb padoThi:

1. ocBOMTh MeETOABI OLIEHKM JKOJOIMYECKOro ymiepda ImyTeM pacuera
TUTaTeXKEH 3a 3arpsi3HEHHE BOJJOEMOB MPU COPOCE CTOUHBIX BOJI;

2. O3HAKOMUTCS C TMPUHIMIAMHU OYUCTKM CTOYHBIX BOJI U OCHOBHBIMU
npuMepaMy UX KOHCTPYKTUBHOM pealii3alluy;

3. OmpenenuTh OCHOBHBIE XapaKTEPUCTUKH BOJIOCHAOKEHUS MPOMBIBOYHO-
PONApPOYHOI CTaHIINY;

4. 3HAKOMCTBO C METOJOM MOJYy4E€HUS KOMIUIEKCHOW MPOU3BOJACTBEHHOU
NEeATENLHOCTU NPEANPUSATUSI HA BOJAHBIE PECYPCHI.

OO6opynoBanue: yaeOHUKH, CXEMBbI, TAOJIUIIbI, pa3AaTOUYHbIN MaTepual.

CoxpaieHnusi cJI0B:

[IpombiBouHO-TIpomniapounbie ctaniuu (1111C);

[Imanonponutounsie 3aBos! (11113),

Jesundexnronno-npombiBounble ctaniuu (JII1C);

[Ipoune npeanpusitus (aBrodasel, BIIK — OGuoxumuueckas (Ouonoruueckas)
OTPEOHOCTH B KUCIIOPO/IE;

Konnentpamust BIIK — koHIleHTpalus KUCiIopoia, Heooxoaumas Jisl OJIHOTO
pa3NoKEHUsT OPraHWYECKUX BEIIECTB, IMOMABIIMX B CTOYHBIC BOJLI CO CTOKaMu
PEANPUATHS.

Xona padorhi:
1. OsuakoMuTCs ¢ NpUHOUIAMH PabOTHl HE(PTEIOBYIIKH M 3apHCOBAThH
PUCYHOK 1.
2. OrmeruTth HasHaueHue W Mecra pasmemienus IITIC. Ykasarth OCHOBHBIE
BELIECTBA, 3arpAsHAomue crounslie Boas! [I11C.
3. Tlpusectu pacuer 06beMa CTOUHBIX BOJ 00Pa3yIOIMXCS HA PEATIPUITHH.
4. Cpnenath BBIBOJIBL.

HedreynoBurenu wnum  He(TENOBYUIKH NpPEJHA3HAYEHbl I OYHUCTKHU
JOXAEBBIX, TAJIBIX U TEXHUYECKUX BOJ C TEPPUTOPHU, Ha KOTOPHIX CYILECTBYET
yrpo3a 3arps3HeHus HedTenpoaykraMu. ITO OOOpyJOBaHUE SIBISETCS Tak
HA3bIBAEMBIM MPOTOYHBIM, T.€. BO BPEMS IIPOXOKACHHS CTOUHBIX BOJ YEPE3 JaHHOE
000pyI0BaHHE MPOUCXOAUT MEXaHUUECKOE OT/EJICHHE CBOOOAHBIX Macesl U CPEeIHE
- CTAOMJIBHBIX 3MYJbCUHN OT OCTAIbHBIX CYOCTaHLIUM.



HedreynoBurenn (HedTe10ByIIKA)
[TpouzBoautensHocThb: 1,5 - 500 11/c

Jmna: 1600 - 9000 mm

Mupuna: 1000 - 1850 mm

Bricora: 1080 - 2120 mm

Crenenn ounctku: 0,3 Mr/i (cOpoc B KaHAJIM3AIIHIO)
JIOTIOTHUTENTEHO TIOCTABIISFOTCS:

Hancraska 360 MM

CurnanuzaTop ypoBHs (pUCyHOK 1,2)

Coremuas Creremuas Bedtunauus Ceemuas

Hancraska Hancraska \ HancTasxka /) KorTponbHoina
st r==3 knanaw (orv6op
Eﬁm} A " == o == o
W\V CopSunoHHas
OvTcroiHnK : Kamepa
Cenaparvop

Puc 1. HedreynoBurens

[Ipennaraemeie He(TETOBYLIKH
BBITIOJTHEHBI u3 MTOJTMATHJICHA. Onu
000opyI0BaHBl BCTPOSHHOM Kamepou mjisi coopa |
ocangka. B mporiecce cemapariu MCIONB3YETCs
pa3sHHIA TUIOTHOCTH HEe(TEPOIYKTOB H BOJbI B
MPOIIeCCe TPABUTAITMOHHOTO PACCIOEHUS MOTOKA
yepe3 He(PTeyTOBUTEITb.

B KOAQJIMCIEHTHBIX cenaparopax
WCITOJIb3YIOTCSl TaK)KE TTIOBEPXHOCTHBIC SIBJICHUS,

NPOUCXOMASAIINE B KOAIUCIIEHTHOW KacceTe, Puc 2. HedreynaBmuBoTenb
Koraa MHUKPO-KaTUIH He(TEPOTYKTOB
0o0pa3yroT 6oJiee KpyIHbIe Karuiu, 0ojee yIo0HbIe 1 cenapupoOBaHus.

OTH YacTUYKH TOJHMMAIOTCS Ha TMOBEPXHOCTh, WX CJOW TIOCTOSTHHO
YBEIMUMUBACTCS M €0 HEOOXOIUMO PETyJSIpHO YAIATh. TspKenble CyOCTaHIIMH
OlaJaroT Ha JHO cemaparopa, oopasys ocamok. s yBemuueHus 3¢G¢GEeKTHBHOCTH
paboThI YCTPOKCTBA, €r0 HEOOXOAMMO 000PYI0BAaTh KaMepou JJIsi cOopa OCaKOB.

3akoHOMATENhCTBO PoccunM  TpenbsSBISET OYEHb BBICOKHME TpeOOBaHUS
MIPOM3BOUTENSIM OUUCTHOTO OOOpY/IOBaHUS, B YacTHOCTU B cdepe OXpaHbl
TPYHTOBBIX BOJ. HedTenmpoayKTel mpeacTaBisioT co00i OYEeHb CEphe3HYIO0 YIpo3y
IJISL OKPYXKAKOIIEN CPEIbI.

Heo0OxonuMo npaBuiibHO TTOAOMPATh MPOU3BOIUTEIHHOCTh HE(DTECYITOBUTENS B
3aBHCHUMOCTH OT 00BEMa 3arps3HEHHBIX CTOKOB. HedremoBymku mpemnHasHaYeHBI
JUISl OYMCTKU CTOYHBIX BOJI, TPH HOMHUHAJILHOM 1oTOKe oT 1,5 1o 600 j1/cek.


http://vseslav-eco.ru/

[IpaBuibHBINA BEIOOP HEPTEIOBYIIKHU /I KOHKPETHOTO O0BEKTAa OYEHb Ba)KEH.

Cenapatrop HEe MOXET OBITh CIHIIKOM W
MaJIeHbKHUM, TaK KaK CIIMIIKOM CJIAOBIM MOTOK T e s

s L7

HC  TMO3BOJIUT  MOJNYYUTh  MPABUIbHBIC &
MapaMeTpbl OUUCTKH, a TAKKE HE MOXKET ObITh
CJIMILIKOM OONbIIUM 1o YHCTO
SKOHOMHUYECKUM COOOPAKEHUSIM.

Hopwmsl, COIJIACHO KOTOPBIM
IPOU3BOIATCS Halu cenaparopsl
He(TENpPOIYKTOB, YETKO onpeaenser
AJIEMEHTHI, KOTOPhIE HEOOXOUMO YUUTHIBATH
npu 1ox0ope HEPTEIOBYIIKK JJIs OYMCTKH CTOYHBIX BOJA OT HE(PTEMPOIYKTOB:
OCAJIKM; TEXHUYECKHE BOJBI, MCIIOJb30BABIIMECS B MPOU3BOACTBE, THUI
YIJIEBOJOPOIHOM COCTABIIIOIEH.

YKPYIIHEHHAS OILIEHKA VYHEPBOB OT 3AI'PA3HEHUA
BOJOEMOB OBBEKTAMM KEJIE3HOJOPOXHOI'O TPAHCIIOPTA.

JKOJIOrHYeCKUil ymepd — 53TO TOHIKEHUE KadecTBa (MOJE3HOCTH)
OKpY’KaroIIEH Cpebl BCIEICTBUE €€ 3arpsI3HEHUS.

VYuiep6 BbIpaxaeTcsi CyMMOM JTOTIOJHUTENbHBIX 3aTpaT IO BOCIIPOU3BOJCTBY U
BOCCTAHOBJICHUIO KayeCTBa IMPHUPOAHBIX PECYPCOB B JIAaHHOM PErHOHE 10 YPOBHS,
IPEIIECTBYIOLIETO OCYILECTBICHHIO 3aTPSA3HEHUS OT pacCMaTpUBAEMOr0 OObEKTa.

B pe3ynbrare npou3BOJACTBEHHOM JESTEIBHOCTH OOBEKTHI KEIE3HOJOPOKHOTO
TpaHcnopra (Aeno, peMOHTHBIE 3aBOAbI, TPOMBIBOYHONPONAPOYHbIE CTAHIIUU U JP.)
cOpachbIBalOT CTOYHBIEC BOJIbI, PA3IMUYHbIE MO CTPYKTYpEe U MPOUCXOXKICHUIO H
NOJJIeXKAIUE OYUCTKE OT PUMeECEH.

Bujabl cTOYHBIX BOJ:

A. BbITOBBIE (TyaseThbl, TYIIEBBIE, CTOJIOBBIE, IPAUYEUHBIE, MBITbE) COIEpKAT
oko10 60 % oprannueckux u 40 % MUHEpaIBHBIX TPUMECEN.

b. AtmocdepHbie (ITOBEpXHOCTHBIE) CTOYHBIE BOABI (OpMUPYIOTCS B
pe3ysibTaTe BBINAJACHHUS OCAaAKOB. Jl0KAEBOW, Tajlol WA MOJMBOYHOM BOJOMU
BPEAHBIE BEILIECTBA CMBIBAIOTCS C TEPPUTOPUMU MPEANPUATHN M KpPBILI 3JaHUN, a
TaK)Ke€ C MOJIBHIKHOI'O COCTABA.

B. [IpompinuieHHbIE (MPOU3BOJICTBEHHBIE) CTOKH OOPa3yrOTCS B JENMO U Ha
JPYTUX PEMOHTHBIX MPEANPUATUSIX B pPe3ybTaTe OOMBIBKH MOJBUKHOTO COCTaBa U
€ro JeTajiei, a TAKXKe NPy IPYruX MPOU3BOACTBEHHBIX ONEPALIUSX.

JIJIf OMUCTKH CTOYHBIX BOJ OT 3arpsi3HEHUH NMPUMEHSIOTCH TeXHHYECKHe
cpeacTBa.

[IpakTHyecku Bce BEIIECTBA, MPUCYTCTBYIOIINE B CTOKAX, OTHOCATCS K YHCITY
BPEIHBIX, U IO3TOMY JOJKHBI OBITh YAAJIEHbI U3 HUX.

KoHnkpeTHble ycioBusl JUis BbIOOpa OYHMCTHBIX COOPYKEHUN OIpENeNsIOTCs
IUCIIEPCHBIM COCTaBOM M KOHIICHTPALIMEN 3arpsA3HEHUM, BUAAMU IPUMECEH,
o0beMoM cTOYHBIX BOA. [lokazaTensiMu kaduecTBa BOJbI — HeCylleil cpenbl cOpOCcoB
— SIBJISIFOTCS 3HAYEHUS! KOHLEHTPALMil B HEW BPEIHBIX BEILIECTB.

B3Bemniennbsle BemiecTBa U APYrHe€  TBEPAbIE OpPUMECH OCENal0T B
[IJIAMOCOOPHUK, OTKyJa MO Mepe HAKOIUICHHS TMEePUOJUYECKH YHAISIOTCS s
YTUJIM3ALMHI WA 3aXOPOHEHUS.



OuwuiieHHast CTOYHasi Bojia Oru0aeT neperopojiKy 1 nepesiuBaeTcsi B IpUEMHBIN
0ak, OTKyJ1a I0 TpyOOnpoBOAYy NMoAAETCA Ha cOPOC, MOBTOPHOE UCTIOIL30BaHUE WIIH
JOTIOJIHUTENIbHYIO 00paboTKYy.

MeToioM 030HMpPOBaHUSA, KOTOPHIM MOXXHO OYMILATh CTOKH, COJEpKallue
¢enonsl B koHueHTpauuu 10 1000 mr/a. KoHeYHBIMH TPOAYKTAMH OKHCICHUS
deHonma SABISAIOTCS YrIEKHCHbIH Ta3 u Bojga. C yBenmmueHue temrmeparypsl U pH
CKOpPOCTh M TMOJHOTAa OKHUCIEHHS (PEHONbHBIX COEAMHEHUW 3HAYUTEIBHO
Bo3pacTtatoT. JlanbHeimmas  OWOJOrMYecKas  OYUCTKAa  MPOU3BOJIUTCA  Ha
onodribTpax.

BOAOOYUCTHBIE COOPYXEHUA IIIC.

HedrenoBymiku, wucnomp3yemoir B 000poTHOW cucteme [IpombiBouHO-
npormapouynbie ctaHuuu (IIIIC) npenHa3HauyeHbl [JIs OYUCTKM W MOWKH
HedTeOeH3uHoBbiX 1ucTepH. [ITIC pa3menieHsl B 30HaX MAacCOBOM MOTPY3KH U
BBITPY3KH HE(TEIPOIYKTOB HA CHEIHATbHO OTBEICHHBIX TEPPUTOPHUIX, UMEIOIINX
COOTBETCTBYIOIIIEE TyTEBOE Pa3BUTHE U 000pyAOBaHUE I MOWKHU. B psae ciyuaeB
[IIIC  pacnonaratoTcss Ha  OAHOW  TEPPUTOPUU C  BaroHHBIM  JIETIO,
CHEUATH3UPYIOIIHUMCS HA PEMOHTE IIUCTEPH.

[Huctepusl moj HePTENMPOAYKTHI B3aUMO3AMEHSEMbI JUISl PA3IUYHBIX, HO
Omm3kux 1o  coctaBy npoAaykToB. [IIIC  3arpsA3HsOT  CTOYHBIE  BOJIBI
He(TENpOyKTaMH, B3BEILIEHHBIMU BEILIECTBAMH, KUCIOTAMM, IIEJI0YaAMU U IPYTUMU
xumukaramu (0osiee 130 KOMIIOHEHTOB).

O4YHUCTKY CTOKOB OT MEXaHWYECKHX IPHUMECEU IMPOU3BOAAT B IECKOJIOBKAX,
OTCTOMHUKAX, THJIPOLUKIOHAX.

Hedranple mnpumecu BbIACHSIIOT B HEPTENOBYIIKAX ¢ (PIOTAIIMOHHBIX
YCTAaHOBKAX, KMUCJIOTHI U IIEJI0YHU MOJIBEPratoT HeUTpanu3auu.

HcxonHble 1aHHbBIE.

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

KommuectBo obpaba- | 180 | 182 | 184 | 186 |188 |190 |192 |194 | 196 | 198
THIBAEMBIX LUCTEPH B
cytku N, mr.

Pacxon Bompl Ha mpo- | 18 18 18 18 18 18 18 18 18 18
MBIBKY OJIHOHM IIMCTEPHBI
P, M3

CkopocTh nswxenns | 0,01 | 0,01 | 0,01 |0,01 0,01 | 0,01 0,01 0,01 |0,01 |0,01
BOJIBI B OTCTOHMHOM 30HE
HedTeNOBYIIKH, V5, M/C

I'mybuna npoTo4Hou | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
YacTH OTCTOMHOM 3OHBI
HedrenoBymku H,m

Haumenpimit pasmep | 80 80 80 80 80 80 80 80 80 80
yJIaBIMBAEMbIX  YacTHUI]
He(TEeNpOaAYKTOB B
CTOUHOH BozeE 4,10 .M

Hauanbuas xonment- | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100
panusi HepTenpo1yKTOB B
ounmaemori Boae Cy,
/M3

Koaddumenr  gacopoit | 1,5 15 15 15 15 15 15 15 15 15
HEPaBHOMEPHOCTH T10-




CTYIJICHUS  OYHIIAEMOM
BOJBI Ky

Yucno CEKLIUMN B|3 3 3 3 3 3 3 3 3 3

HEPTEIOBYIIIKE 7

Homyctumas 150 | 150 | 150 |150 |150 | 150 |150 |150 |150 | 150
KOHIIEHTpaLs

He(TenpoayKTOB Ha

BbIxozie HedTenoBymku C

« T/,

Temmieparypa  obopotHoii | 20 20 20 20 20 20 20 20 20 20

BOIBL,  TONABacMOi B
HegTenoByniky, °C

Heo0xonumo:
OnpeneniM MakCHMaJbHBIH CEKYHAHBIM pacxon BOAbI, MY/C depe3 omHy
CEKIUIO HEe(TEIOBYILIKU 110 POpMYJIE: Q max= Ky Pu N
—AR_H ~u N
n 24 3600
OmnpenenuM TpeOyeMyro IIUPUHY B, M, KaXJOH CEKIMH HEPTENOBYIIKH W3
ycaoBus nponycka Qma o gpopmyie: B = Q max
VB H

Jns  mpenBapUTENBbHOIO  pacdyeTa pa3MepoB  HE(PTENIOBYIIKM  MPUHATH
JaMUHApHBIA XapakTep IOTOKa BOABl B OTCTOMHOM 30HE MpPU IOCTOSIHHBIX
CKOPOCTSIX JABUKEHUS BOJBI VB U BCIUIBITUS YyacTull HeprempoaykToB Vy. CKOpoCTh
BCIUIBITUSA YacTUll HepTenpoaykTtoB Vg, M/c, HalljeM U3 YCIOBUS PaBEHCTBA
BBITQJIKMBAIOIIEH apXUMEJOBOM CHUJIbI M CHJIBI BS3KOTO CONPOTUBIIEHMSI BOJIBI IO

dbopmyie:

v 229 Ay
q
97 s

rIe g — yCKOpeHue CBOOOIHOro majaeHus, 9,8 m/c?;

Iy — paaunyc (pa3Mep) yJaBlIMBA€MbIX YaCTUIl HEPTENPOAYKTOB, M;

P, Ps — COOTBETCTBEHHO, IUIOTHOCTH YacTHI[ HEPTENPOAYKTOB M BOABI, KI/M>
(800 u 1000 cOOTBETCTBEHHO);

Y — KHHEMAaTHYECKask BA3KOCTh BOJIBI, M%/C, 3aBUCAILAs OT TEMIIEPATYPHI,

s 20 °C y=10% m%/c

JlnvHa oTcTOMHOM 30HBI HedTeNnoByIKM L, M, ompenensierca U3 YCIOBUSA
paBEHCTBA BpPEMEHH BCIUIBITUS HEPTEYaCTUI] HAa TIOBEPXHOCTh M BPEMEHU
IIPOXO’KJIEHUS IIOTOKA BOJbI B OTCTOMHOM 30HE: L=Vs q

Vy

C yderoM pealbHBIX TYpPOYJEHTHBIX MPOIECCOB, MPOUCXONAIIUX B
HEe(TENOBYIIIKE, TCHCTBUTENHFHAS CKOPOCTh BCILIBITHS He(hTedacTHIl OyJIeT paBHa:

V, =V, —w

rie W — BepTUKaJbHAas TYpOYyJEHTHAs COCTABIIIONMIAS CKOPOCTH, M/C; C
JOCTATOYHOM JIJIsl IPAKTUKKU TOYHOCTHIO MOXKET OBITh MpUHsITa paBHOM 0,04V,




OddexTuBHOCT, pabOTHl HEPTENOBYIIKM IO YMEHBIICHUIO KOHIICHTpPALUU
He(PTENPOIYKTOB B OUUIIIAEMOMN BOJI€ ONPEACIIUM 110 hopMyIie:

Boruucium  pakTUdecKyr0 KOHIICHTpAIlMI0O HE(TEeNpoayKTOB Ha BBIXOJE
nedprenopymku, r/M>  Cy = Cu(1-1)

CpaBuute Cy ¢ gomyctumMoil mo ycioBusMm 3amaduud Cy, U ONpPEIEITUM
MIPEBBINIACT WM HET KOJMYECTBO BHIOPOCOB, CIPABIIACTCS WM HET, HE(TEIOBYIIKA
C OYMCTKOM BOJBI B OOOpOTHON CHCTEME BOJOCHAOXEHHUS MPOMBIBOYHO-
npornapoyHoil craniuu. HeoOxonumo ounmiate (na WM HET) HEPTENOBYIIKY U
OTCTOMHUKHM PpEryJIIpHO HE pexe OIHOro paza B 5-7 guedl. B ¢unbTpo-
HEUTpamu3aTopax CHUCTEeMATHMYeCKH JOHKeH (a WIM HET) 3aMEHSAThCA
bunbTpyronmMit MaTepual.

IIpakTuyeckoe 3ansitue 2

Onpenesienne BeJUYMHBI jJomyctuMoro BbiOpoca (IIJIB) HecropeBmmx
MEJIKMX YaCTHIl TOILIMBA (CaxkM), BbIOpachbiBaeMbIX U3 TPYObl KOTEJbHOM.
Pacuer MAaKCHUMAJIBHO JONMYCTHMON KOHIEHTPALMH CAKH OKOJIO YCThSl TPYObI.

eanb padoTh:
1. OcBoUTH METO/BI OIEHKH HKOJOTHYECKOro yIiepOa Mpu CropaHUU MEJKUX
YaCTHI] TOILJIUBA (Ca’kH), BHIOPACHIBAEMBIX U3 TPYOBI KOTEIHHOM.

Oo6GopyaoBanue: yaeOHHKH, CXEMBbI, TAOJHUIII, pa3IaTOYHBIN MaTEepHall.

Xox padorhr:

1.O3nakomurcs ¢ II1B u ITJIK.

2.PaccunraTh MaKCHMMAIIbHO JOITyCTHMOM KOHIIEHTPALMU CaXXH OKOJIO YCThS
TPYOBI.

3.CraenaTh BBIBOJBL.

INJIK - »T0o wMakcuMaibHas KOHIICHTpallds TmpuMmeced B armocdepe,
OTHECEHHAs K OINPEAECIEHHOMY BPEMEHHOMY OTPE3KY, KOTOPas MPU NEPUOINYECKOM
BO3JICHCTBUY WJIM HA MPOTSIKEHUHM BCEW JKU3HU YEJIOBEKA HE CKa3bIBAECTCS HU HaA
HEM, HU Ha OKPYKAIOLIEH Cpele C TOYKM 3peHHsi BpenHoro BozaeuctBus. [TJIK
onpeensieTcs: B Mr/m3.

Paznuuator cpegnecyrounyro BenmuuHy [IJIK um  MakcumanbHO-pazoBylO.
[locnennsss He JHOKHA MPEBBINATH TPEXPA30BOE 3HAYCHHE CPEAHECYTOUHOU
BennunHbl [1JIK Ha npoTsbkenuu He 6omee 20 MUHYT.

Uucnennble 3Hauenuss [[JIK  1mmsg  Kaxaoro  BpeAHOTO — BEIIECTBA,
BbIOpAchIBAEMOro B arMoc(epy 3aBUCUT OT TOKCUYHOCTH JTAHHOTO BEIECTBA HJIU
KJIaCCa ONaCHOCTH.

MakcumanbHasi KOHLEHTpalys TOTO WJIM HWHOTO BPEIHOrO BEIIECTBA B
PU3EMHOM CJIO€ aTMOC(ephbl HE TOJDKHA TPEBBINIATH BETUINHBI CPETHECYTOUHOTO
3Hauenusd [1/IK, a B reuenne 20 MuHYT MakcUMalIbHO pa3oBoro 3HayeHus [1/1K.



B 10 e Bpems Mpu OJJHOBPEMEHHOM IMPUCYTCTBUH B aTMOC(EpPE HECKOIbKUX
BpPEIHBIX BEIIECTB, OOJIAJAIOIUX OJHOHANPABICHHBIMU  JCHCTBUSMH, T.€.
BIMAIOIIMX HA OJHU M TE€ JKE€ OpraHbl OpraHu3Ma YeJOBeKa, UX CyMMAapHas
KOHIICHTPALMSl  JTOJDKHA  ONPENENATBCS B BUAE CYMMBlI  OTHOCHUTENIBHBIX
KOHICHTPAILINH, MPUBEAECHHBIX K COOTBETCTBYIOIMNM 3HaueHusM [1/1K.

Pacuer II/IB mpousBoauTcs B TOHHAxX B T'OJA, U IPEACTABISET KOJIUYECTBO
BPEIHOIO BEIIECTBA, NPEBBILIEHWE BBIOPOCOB KOTOpOro B arMmocdepy He
pasperaercs.

[TIB 3amaercs MmO KaXXJOMY BpEIHOMY BEILIECTBY, BBIOPACHIBAEMOIO OT
UCTOYHMKA 3arps3HeHus B atmocdepy. [lpu omnpenenenun IIJIB ot pacuerHoro
UCTOYHHKA HEOOXOIMMO YYUTHIBATh COJEP)KaHUE Ka)KIOTO BPEIHOTO BEIECTBA B
atMocdepe, OOYCIOBIEHHOE BBIOpOCAMU OT JAPYTUX HMCTOYHUKOB. CyMMapHBIC
BBIOPOCHI OT YK€ JEUCTBYIOIIMX UCTOYHUKOB 00Pa3ylOT (POHOBYIO KOHILIEHTPAIUIO
Ka)XI0ro BpPEAHOro BemiecTBa B arMocdepe. [l03ToMy OCHOBHBIM YCJIOBHEM IpH
onpenenennu [I/IB mia pacuerHoro, BBOAMMOIO B CTPOM WM JEUCTBYIOLIETO
UCTOYHMKA, YTOOBI KOHLIEHTpAIMsi BPEIHOTO BEIIECTBA B MPU3EMHOM CJIOE
atMocdepsl ¢ ydeToMm (hoHOBOM KoHIeHTparuu He npeBbimana [IJIK mo marHOMY
BELIECTRY.

Jlns HeopraHMW30BaHHBIX BBIOPOCOB OT COBOKYMHOCTH MEJKHUX OJWHOYHBIX
HWCTOYHUKOB YycTaHaBiuBaercs cymmapHoe I[IJIB. DOr1o xapakrtepHo mid
BEHTWISILIMOHHBIX BBIOPOCOB B KOMMYHaJIbHO-OBITOBOM XO35HCTBE TOpoja, IS
MEJIKMX KOTEJIBHBIX U JPYIUX YCTAHOBOK, COKUIAIOIIUX OPraHUYEeCKOEe TOIUIMBO.
Cymmapuoe I1JIB ompenensiercss u3 yciaoBHsi, 4TOObI (POHOBasT KOHIICHTPALIMS
BpeaHbIX BemecTB He mpeBbimana [1JIK. IIpu aTom BeIOpOCH B atMocdepy ropoaa
MOXHO TIPUBECTH K OJHOMY IIOKA3aTEl0 M MO HEMY OICHHMBATh JOIYCTHUMBIE
BbIOPOCHI BCEX BPEIHBIX BELIECTB. Tak, B YaCTHOCTH, NPHU OLEHKE 3arpsi3HEHUs
aTMocepbl OT TPAHCIOPTHBIX JBUTATENEH, pacyeT U OKCIEPUMEHTAIbHAS
npoBepka npoBoautTca Ha conepxkanue CO. OpueHTHpySCh Ha KOHLEHTpalus
OKHCH yriepoja B arMochepe MOXKHO BBOJUTH OTPAaHUYEHUS U MO APYTUM
BBIOpOCaM.

Ecnu Ha nmaHHOM MNpeAnpUsTUM WIM TpyIie OObEKTOB, PaCHONOKEHHBIX B
OJTHOM paiioHe, 3HaueHUs ycTaHOBIEHHBbIX [I/[B 1Mo OOBEKTHUBHBIM MpPUYUHAM HE
MOTYT OBITH JOCTUTHYTHI B HACTOSIIEE BPEMs, TO MO COTVIACOBAHHMIO C OpraHaMH
["ockoMIpupoIbl JOMYyCKaeTCs MIIaHUPOBAHUE TTOITAITHOTO CHUXKEHHSI BHIOPOCOB 0
TpeOyeMOil BETUYMHBI C YKAa3aHUEM MPOJOKUTEIBHOCTH Ka)KJI0r0 3Tara J0 TOro
MOMEHTa, TIoKa He OyayT obecrnieuensl TpeboBanust HopM [1JIK. [Tpu sTomM BBOASTCS
Ha OIPEIEICHHBIC BPEMEHHBIE OTPE3KH BPEMEHHBIE MPEAEIBHO JTONYCTUMBIE
BbIOpockl win cOpochl II/IB wmm IIJIC. OHM ke MOryT HOCHTh Ha3BaHHME Kak
JMMMTHBIE HOPMBI BBIOpOCa B aTMoc(epy WiIn cOpoca B BOJOEMBI.

Omutata BeIOpOCOB min cOpocoB cBepx npenycmorpennbix [1IB wmm I1/1C, Ho
B npenenax I[I[JIB wam BIIJAC npou3BoauTcs B NSATUKPATHOM pasMepe I0
CPaBHEHHIO C OIUIaTOM B mpenenax HopM. Eciom ke npeanpustve npou3BOAUT
BBIOPOCHI MJTM COPOCHI CBEPX YCTAHOBJICHHBIX BPEMEHHBIMU HOPMaMu BEJTUYUH, T.€.
IPOU3BOJIUT CBEPXJIMMUTHBIE BBIOPOCHI, TO 3a CBEPXJMMHUTHBIA BBHIOPOC OIUIAaTa
MOBBIIIAETCS B 25 pa3 Mo CpaBHEHUIO ¢ HOpMupyemoil oratoi. Hopmsr [11B vin



ITIC momxHBI IEPECMATPUBATHCA B CTOPOHY Y)KECTOUEHHSI HE peKe, 4YeM depes S
JIET.
HcxonHble 1aHHBIE.

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

®donoBas xoHueHTpanus caxu B | 0,01 | 0,02 | 0,03 | 0,04 | 0,05| 0,06 | 0,07 | 0,08 | 0,09 | 0,1
npu3eMEOM Bo3yxe, Co, Mr/m®

Macca caxwu, BeiOpaceiBaemoit B | 1,1 1,1 11 1,1 1,1 1,1 1,1 1,1 1,1 1,1
atMocdepy, M, r/c

OOBeM Ta30BO3IYIIHOW cMecH, | 5,2 52 | 52 | 52 52 | 52 | 52 5,2 5,2 5,2
BBIOpaceiBaeMoOl u3 TpyoObl, Q,

M/c
PasHocTs Mexnay Temmneparypoi | 54 54 54 54 54 54 54 54 54 54
BBIOpachIBaEMOM CMECH u

TEMIIEpaTypoi OKPYKaroILEro
BO3/1yXa, AT,°C

Beicora TpyOsl H, M 28 27 26 25 24 23 22 21 20 19
Huamerp ycrbst TpyOb D, M 11 1,1 1,1 11 1,1 1,1 1,1 11 11 1,1
Heo0xonumo:
OnpenenuTs  BeMWYWHY TpenenbHO  jgomyctuMoro  BeiOpoca  (I1IB)
HCCIrOpCBIINX MCIIKUX HaCTHUIL TOIIJINBA (Ca}KI/I), BI)I6paCBIBaeMI>IX n3

TpyObl ~ KOTeNbHOH. Paccumtarh MakcMMaiabHO JOMYCTUMYIO KOHIIEHTPAIIUIO
Ca)XU OKOJIO YCThSl TPYOBI.

PaccuutaeM cpemHIO0 CKOpPOCTh Wo, M/C, BBIXO/A Ta30BO3AYIIHONH CMECH W3
yCThsl ICTOYHHUKA BBIOpOCa:
_ 4

zD?

3HavyeHust Kod(p(UIMEHTOB m U 1 OMPEACIUM B 3aBUCHUMOCTH OT TapaMeTpoB f

u Vy, M/C:

Wo

2
f=1000.W02—D
H<- AT

VM =0,65 3’QH—AT

[Ipenensuo momyctumblii BeiOpoc [1JIB, r/c, HarpeToro BpeaHOro BellecTBa U3
TpyObl B arMocdepy, HpHd KOTOPOM COJAEpKAaHHE €ro B IPU3EMHOM CJIOE HE
MpEBBIIAET MpeAenbHo aomyctumon koHueHtpauuu (IIJAK), ompenensercs mno

dbopmyiie:

(IIAK-C,)-H* 3[0-AT
A-F .m.n.n

I1/IB =

rae [IJIK — makcumanbHas pa3oBasi MpeaebHO JONMYyCTHUMAas KOHIIEHTpallus,
mr/m3, (0,15 mr/m3), n/m =1;

F — xoodduiiuent, yuyuThIBAIOMMNA CKOPOCTh OCEAaHUsSI BPEIHBIX BEIIECTB B
arMoc(hepHOM BO3IyXe (11 KpymHOAUCHepcHoM melu F = 2,5).



JIJIs  BOBMOXKHOCTH CpaBHEHUs C (DaKTUUECKOM (HM3MepseMor mpuodopamu)
paccunTaeM BEIMYMHY MaKCUMaJIbHO JIOMYCTUMON KOHIICHTPAIMH CaKU B BHIOpOCAx
OKOJIO YCThsl TPYOBI, I/M>;

_ms
Q
Cpasuum I1/IB ¢ 3anannsiM Beiopocom neimu M: (ITIB > M).
Macca caxu, BbIOpacbiBaeMON B aTMoc(epy HE MPEBBINIACT / MPEBBIMIACT
YCTaHOBJICHHBIN MpeJeTbHO JOMYCTUMBIA BBIOPOC, 3HAUUT paboTa KOTEILHON HE
yXyAMmAaeT \ yXy/aIraeT 3K0JOrHUeCKy0 00CTaHOBKY pPerroHa.

CM T

IIpakTnyeckoe 3ansaTue 3

Omnpenesienne MaKCMMAJIBHOM KOHIEHTPAUMM BPEIHOI0 BellecTBa Yy
3eMHOIl TOBEPXHOCTH, NpPUIErapineii K MNPOMBIIUICHHOMY TMPeANnpUsTHIO
PACIOJI0KEHHOMY HA POBHOW MOBEPXHOCTH, IPU BbIOPOCE U3 TPYObl HATPETOMH
ra3oBo31yILIHON CMECH.

Lean padoThi:

1. onpeienuTh KOHIICHTPALIMIO BPEIHOTO BEUIECTBA y 3€MHOM IMOBEPXHOCTH,
MpuJeralonieil K MPOMBIIUICHHOMY MPEANPUSITHIO PACIOJIOKEHHOMY Ha POBHOM
MTOBEPXHOCTH.

2. paccuuTaTh KOHIICHTPAIIUIO BPEHOTO BEIIECTBA Y 3¢MHOM MOBEPXHOCTH.

OGopynoBanue: yueOHUKH, CXEMBbI, TAOJIULBI, PA31aTOUYHBIA MaTEepUAIL.

Xoa padorhi:

1. PaccunTaTh BEIMUMHY MaKCHUMAJILHOM KOHIIEHTPALMK BPEIHOIO BEIIECTBA Y
36MHOM IOBEPXHOCTH, MPWIETAIIEH K NPOMBIIUIEHHOMY HNPEANPUSTHIO,
pacrloJIO)KEHHOMY Ha POBHOM MECTHOCTH, MpH BBIOpOcE U3 TpyObl HarpeToi
ra30BO3YIIIHOM CMECH.

2.0npenenuts  (AaKTUUECKYH) KOHIEHTPAIMIO BPEJHOIO  BEINECTBA Y
MOBEPXHOCTH 3€MJIU C Y4ETOM (POHOBOTO 3arpsiI3HEHUS BO31YXa.

3. J1aTh OLIEHKY PacCUUTAHHOIO YPOBHS 3arpsA3HEHUS BO3AyXa B IPU3EMHOM
CJI0€ TPOMBIIUICHHBIMUA BBIOpOCAMH TYTEM CpPaBHEHHUS CO CpPEIHECYTOYHOMU
npeneabHo jnonyctuMmon konueHtpauuent (ITAK).

4. CnenaTh BBIBOJIBL.

Heob0xoaumo:

Paccuutatp  BEMMYMHY  MaKCHUMaJIbHOM  KOHIEHTPALMU  BPEIHOTO
BEUIECTBA Yy 3E€MHOMU IIOBEPXHOCTH, MIPUJIETAOLIEN K
MPOMBIIIJIEHHOMY NPEANPUITUIO, PACIIOJIOKEHHOMY Ha POBHOMU
MECTHOCTH, TpU BBIOpOCe W3 TPyOBl HArpeTol Ta30BO3MYITHOW CMECH.



JlaTh OILIEHKY pacCUMTAHHOI'O YPOBHS 3arpsi3HEHUSI BO3JyXa B MPU3EMHOM
CJI0€ TPOMBIIIJICHHBIMUA BBIOpOCAMHM IYTEM CpPAaBHEHUS CO CPEIHECYTOUYHOM
npenenbHo gonyctuMon KoHmentparumen (IT1K).

I/ICXO)IHLIC JaHHbIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
donoBas 0.01 1002 |0.03 |0.04 |0.05 |0.06 |0.07 |0.08 |0.09 |01
KOHIICHTpAIIH
BPEJIHOIO BEIIESCTBA B
Mpe3eMHOM  BO3JyXeE,

Coh

Macca Bpennoro | 0.7 | 0.6 0.5 0.4 0.3 0.2 0.1 0.8 0.9 0.71
BeIlleCTBa B

atMocdepe, M

O060bem 29 |29 29 (29 |29 |29 |29 |29 |29 |29
ra3oBO3/IYIIIHOU

CMecH,

BhIOpaceiBaeMOi U3

TpyOBI, Q

Temneparypa, DT 13 |13 13 |13 |13 |13 |13 |13 |13 |13
BricoTa TpyOs1, H 24 |21 22 23 25 26 27 28 29 20
Huametp TpyOsI, D 09 109 09 |09 (09 |09 |09 |09 |09 |09
Bpennbie BemnecTa NO | NO NO [NO |NO |NO |NO |NO |NO |NO
Koapdunuenr 200 | 200 200 | 200 | 200 |200 |200 |200 |200 |200
pacceBaHUs BPEIHBIX

BEIIECTB, A

CkopocTh  ocenaHus 1 1 1 1 1 1 1 1 1 1
BpEIHBIX BEIIECTB,F

Bnusiaue 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
Koadpdunuent m 0.78 10.79 |0.77 |0.78 | 0.76 | 0.75 | 0.74 | 0.73 | 0.72 | 0.71
Koadoumuent n 1.82 | 1.83 184 185|186 |187 |1.88 |189 |1.81 |19

MaxkcuManpHOE 3HAU€HWE MPHU3EMHONW KOHIICHTPAIIMM BPEIHOTO BEUIECTBA
C,m wmr/m3 , mpu BbIOpOCE HArpeToll Ta30BO3AYIIHOW CMECH W3 OJUHOYHOTO
UCTOYHHUKA TIPU HEOJIArOMPHUATHBIX METEOPOJIOTUUECKUX YCIOBHUSAX OMPEAeIIsieM 10

dbopmyire:
_A-M-F-m-n-n
H*.3[0-AT

Ans onpedeneHys O Heo 00 HMO

i

1) paccUHIATEL CPeTHIOK CKOPOCTh W

4-0
?IDE - (‘r)

a M/C, BBIX0OIA 1"3'3DBCI-'3,-‘_'[}"H.II-IL‘Pﬁ CMECH H3 YCTbhA HCTOYTHIIKA BI:-Iﬁl)DCﬂZ

Wy =




2) zHaYEHNA KO»{HIIMEHTOR 1 H 72 OIpeNeTHIb B 2aBHCHMOCTH OT MapaMeIpor [ 1 Vo M/¢:
2
Wy D

=1000 —2—
4 H.AT.

2. OmpenemiM (aKTHIeCKyI0 KOHIEHTPALHIO BPEIHOTO BEMECTRA Y TIOBEPXHOCTH 3eMTH ¢ VIETOM
(DOHOBOTO 3ATpPS3HEHHA BO3IYXA:

CM = C.‘Elj + Cc}:am**

C — MAKCHMATHOE 3HIEHHe MDH3EMHOI KOHLIHTPALIH B)ETHOT0 BelllecTBa,
C - (DOHOBAA KOHLIEHTPALHA BPEIHOTO BEITECTBA B MPHIEMHOM BO3IYXE,

Torma qum = C.‘M - Cq;‘

B coorBerctBum ¢ T'OCTom g Kaxgoro NPOEKTHUPYEMOrO U
JEMCTBYIOLIETO MPOMBIIUIEHHOrO MpeanpusaTus ycraHasnuBaercs [IBJl BpeaHbix
BEIIECTB B aTMOC(epy MpHu yCIOBHH, YTO BHIOPOCHI BPEIHBIX BEIIECTB OT JaHHOTO
UCTOYHMKA B COBOKYOHOCTM € JpPYIMMU HCTOYHUKAMH HE  CO3AaayT
IOPU3EMHYIO KOHIIEHTpaluio, npessimatonyro [1J1K.

Cm + Cdaxr <TIJIK

Br10Opochl BpeHBIX BELIECTB OT JTAHHOTO MCTOYHUKA B COBOKYITHOCTH C
OPYTMMH MCTOYHUKAMH CO3JAI0T IPU3EMHYK0 KOHUEHTPALMIO, MPEBBIIIAIONIYIO
[IAK. HeobxomguMo  cHWXaTh 3arps3HeHUs armocdepel  OT
IPOMBILIUIEHHBIX BBIOPOCOB ITyTEM:

- COBEpIICHCTBOBAHUS TEXHOJOTMYECKHUX IIPOLECCOB;

- OCYILECTBJIEHUS F€PMETU3ALUN TEXHOJOTUYECKOT0 000PYI0BaHUS;

- IPUMEHEHMS THEBMOTPAHCIIOPTA;

- CTPOMTEINIbCTBA PA3JIMYHBIX OUUCTHBIX COOPYKEHUH.

IIpakTHyeckoe 3ansaTue 4

Pacyér maccooOMeHa OCHOBHBIX BHMIOB ChIPbSl U I'OTOBOIl NPOAYKUHH B
0€30TXOAHBIX M MAJOOTXOIHBIX TEXHOJIOIHAX INPOHM3BOICTBEHHBIX IPOLECCOB
HA 00beKTAaX 7KeJIe3HOI 0P 0’KHOI 0 TPAHCIIOPTA.

eab padoThIi:

1. ocBOMTH METOJBl OLEHKU 3KOJOIMYECKOro yiiepOa mnpu Oe30TXOIHBIX U
MaJIOOTXOJHBIX TEXHOJIOTUSX.

2. 03HAKOMHTCS C IPUHIUIIAMHU 0€30TXOHBIX H MAJIOOTXOIHBIX TEXHOJIOTHH.

O6opyaoBaHue: yaeOHHKH, CXEMbI, TaOJHUIIbI, pa3IaTOYHBIN MaTEepHall.

Xon padoThi:



1.03HaKOMI/ITC}I C IIpHHOUIIaMHA pa60TI)I 6630TXOI[HI>IX n MaJIOOTXOJHBIX
TCXHOJIOTHAX HA KCJIIC3HOAOPOKHOM TPAHCIIOPTC.

2.PaccuntaTh MaccoOOMEH OCHOBHBIX BUIOB ChIPbs M FOTOBOM MPOIYKIIUH.
3.CraenaTh BBIBOJIBL.

be3oTxomHas TexHONIOTHS 00€CIeYNBACT TEXHUYECKH JOCTHKUMBIH MUHUMYM
TBEPHBIX, KUJIKUX, Ta3000pa3HBIX OTXOJOB (BHIOPOCOB, CTOKOB). be30TXOIHOCTH
WCIIOJIb30BAHUS CBIPhS MOXHO JIOCTHTHYTH B TOM CiIydae, KOTJia OTXOJBI OJHOTO
IIPOM3BOJICTBA  SBJISIIOTCA  CBHIPhEM JUIS  Jpyroro. be3oTxomHas TEXHOJOTHS
npenycMaTpuBaceT YJIaBIMBaHUE TIOJE3HBIX BEIIECTB B CTOKAX M BBIOpOCax ¢
TOCIICAYIOIIUM WX UCITOJIb30BAaHUEM TS HYXK MPSIIPHATHS WIH PeaTn3alliu.

OTKpBITBIN TIPOIIECC XAPAKTEPU3YETCS HCIOJIb30BAHUEM CHIPhS TOJBKO IS
ocHOBHOW mpoxaykiuu. [lomesHpie BemecTBa B 0oTX0max (BhIOpOcax, CTOKax) B
OTKPBITOM TMPOIIECCE HE YIABIMBAIOTCA, a TOJILKO 3arpsA3HSIIOT OKPYKAIOIIYIO CPELy.

B 6e30TX0HOM MPOM3BOACTBE BAaKHOE 3HAUCHHE HMEET He mepepadoTka
OTXOJIOB, a OpraHu3amus IMPOW3BOJICTBA, TaKUM 00paszoM, 9TOOBI B
camMoOM Tipoiiecce nepepadboTKu CBIPbSl  HCIIOJIb30BAJIUCH BCE €ro
KOMITOHEHTHI. KOJIMYeCcTBEHHBIMM  OIEHKaMH OE30TXOMHOCTH IPOU3BOJICTBA
SBJIICTCA CTENEHb WCIOJIb30BAHHUS B TEXHOJOTHYECKUX IPOIECCax  ChIPbs
U MaTepuasos.

Takum 00pa3oM paccuuTaTe MaCCOOOMEH OCHOBHBIX BHUJIOB CHIPhSI U TOTOBOM
OPOAYKIIUU TPOU3BOAMMOM Ha OOBEKTaX KEJIE3HOMOPOKHOTO TPAHCIOpTAa Ha
IpuMepe XUIKUX OTXOIOB OOpa3yeMbIX B pe3yibTaTe NPOMBIBKH ITUCTEpH. B
IPOMBIIIEHHOCTH BBEJEH KO3 (ULIMEHT 0€30TX0JHOCTH Mpou3BoAcTBa (%):

K6 =f* Km +K» +Ka,

re:

K6 — koapdunment 6e3oTxoqHoctu, 6e3pazmepHas Bennunna 0<K<1;

f - koadpuHeHT TPOTOPITMOHATIEHOCTH, ONPEISIIIEMBIA YMITUPUICCKH;

Km - k03¢ dunipeHT nosHoTh UCMOJIb30BAHUE MAaTEPUATIbHBIX PECYPCOB;

K5 — ko3 punrenT ucnonap3oBaHust IHEPreTUIECKUX PECYPCOB;

Ka — koapurmeHT COOTBETCTBHUS HKOJIOTHIECKUM TPEOOBAHUSIM.

Ecimu x = 1, TO TexHOIOrHYECKHi mpoliecc cuntaercs 0e30TxoaubM; K = 0,9-1
npoiiecc nmoutu 6Oe30TxonaHbi; k = 0,5-0,9 mpomecc Mmamoorxoausli; k < 0,5
IIPOLIECC OTXOIHBIM.

Hcxoanble 1aHHBIE:

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

K6—xkoadpdunment 0,01| 0,02 | 0,03 0,04|0,05| 0,06 0,07|0,08]|0,09]|0,1
0€30TXOIHOCTH, Oe3pa3MepHas
BennunHa 0<K<1;

f-koappunmeHt 1 1 1 1 1 1 1 1 1 1
PO OPLIMOHAIIBHOCTH,
OMNpEENAEMbI YMIINPUYECKH;

Km - xo3ddumnument nmonnoter | 5,2 |52 |52 |52 |52 |52 [52 |52 |52 |52
HCIIOJIE30BAHNE
MaTepUATBHBIX PECYPCOB;




Ka—koapurment 20 |30 (40 |50 |60 |70 |80 |90 |100 |10
UCIIOJIb30BaHHUSI
DHEPreTHYECKUX PECYpPCOB;

Ka—xos¢dpurment 20 |20 |20 |20 |20 |20 |20 |20 |20 |20
COOTBETCTBHSI IKOJIOTUICCKUM
TpeOOBaHUSAM.

Co3nanue MaJI00TXOIHBIX IPOU3BOACTB MPeAyCMaTPHUBAET CJeAyIoLee:

1. OcHOoBaHMEe W BBIOOP CBHIPbS, KOTOPOE OOECHEUUBACT HAJEKHOCTh U
KayecTBO MPOJAYKIMU M B TO € BpeMs OKa3blBAET MUHUMAJIbHOE BIMSHUE Ha
IPUPOJIHYIO CPENY;

2. O6ocHOBaHME U BBIOOP crioco0a MoydyeHus MPOAYKIUU, KOTOPBIM CBS3aH C
HAaUMEHBILIUM PacXoJiIOM ChIPbS;

3. O6ocHOBaHHE ¥ BBIOOp crmocoba TOJMYyYEHUS MPOIYKIUHU, KOTOPBIN
oOecreynBaeT HauMEHbIIee 3arps3HeHne TPUPOIHON Cpelibl BBIOpOCAMH, CTOKAMHU,
OTXOJlaMU;

4. Cozpanue 3(PQPEeKTUBHBIX MPOIECCOB U YCTPOMCTB OUYUCTKH OTXOOB,
BBIOPOCOB U CTOKOB C YBEJIMUECHUEM IICHHBIX BEIIECTB;

5. Co3nanne  >(PQPEKTUBHBIX MPOLECCOB  HCIOJIB30BAaHHUE OTXOAOB H
U3rOTOBJIEHWE W3  HHUX  CONYTCTBYIOIIEM  NPOAYKIMH, T.€.  CO3JAHUE
MHOTOCTaUIHOI0 UCIOIb30BaHUS ChIPbSI U OTXO/10B;

6. CokpamieHue  MOTEpb  IKCILTyaTallMOHHBIX ~ MaTepHalioB  3a  CUeT
ONTUMHU3allMA TEXHOJIOTMYECKUX IPOLECCOB M COBEPUICHCTBOBAHUS CHUCTEMBI
TEXHUYECKOT0 OO0CTYyKMBAHUS.

ManoorxoaHsie MIPOU3BOCTBA MOTYT OBITh peann30BaHbI B
MalIMHOCTPOUTETHLHOM, JepeBOo0OpabdaThIBAIONIEH, MSCHOW, MOJIOYHOW M APYTHX
OTpacisiX MPOMBIIUIEHHOCTH. K HUM OTHOCATCA: MCHOJIb30BAaHHUE METAJIIONIOMA
nociie 00pabOTKH Ha CTIEMATIbHBIX 000TaTUTENbHBIX MPEINPUATUSIX; YIIOTpeOIeHnE
JOMEHHBIX IIJIAKOB B MPOIIECCE CTPOUTENIBHBIX MAaTEPUAJIOB; IPUMEHEHUE OTXO0B
CTEeKJIa; CUHTE3 aMMHUaKa MO 3aMKHYTOMY ITUKIy, TOJIyYeHHE CEPHOU KHCIIOTHI U3
OTXOJIOB MPEANpUATHA 1BeTHOW MeTtautyprud. OnHo u3  3(QPEeKTUBHBIX
HampaBleHUl  OE30TXOJHOTO  MPOU3BOJCTBA  BTOPUYHOTO  HCIIOJNB30BAHUS
HHEPreTUYECKUX PECYPCOB B CUCTEMax TEIIOCHAOXKEHMs, HApUMep Jjisi o0orpeBa
Terul. BakHOe HampaBlIeHHE — CHWXKEHUE MaTEpPUATIOEMKOCTH BBITYCKaeMOMR
MPOAYKLUH, YMEHBIIEHUE OTXOJI0B MPOU3BOJICTBA, MPEAYCMAaTPUBAEMbIE HA CTA/IHH
IPOEKTUPOBAHUS MPOMBIIUICHHBIX U3ICTHM.

IIpakTyeckoe 3aHsATHE 5

Pacuér mnuarexxed 3a 3arpsi3HeHHe arTMoc(epsbl, mepeIBUKHBIMHU
HCTOYHMKAMH HA ’KeJIE3HOAOPOKHOM  TpPaHCIopTe.

eanb padoThi:

1. u3yuyuTh METOJIMKHM pacyeTa IUIaTeKed 3a 3arps3HeHHe armocepsl
IepeABUKHBIMU UCTOYHUKAMMU.

2. BBINIOJIHUTh XapaKTEPHBIA ISl PEaJbHBbIX YCJIOBUW pabOThl MpEeAnpusTUN
YKEJIE3HOAOPOKHOIO TPAHCIIOPTA PACUET IUIATEKEMN.



Oo0opynoBanue: yueOHUKH, CXEMBbI, TAOJIULBI, PA31aTOYHBIA MaTEepHAl.
Xoa padorhi:

1. OnpenenuTh HOPMATUBHYIO IUIaTy 3a BBIOpOCHl B aTMOChEpHBIN
BO3AyX  3arps3HSIONIAX  BEMISCTB  IMEPEABMKHBIMM ~ HWCTOYHMKAMH (IS
pa3IMYHBIX BHUJIOB TOILIMBA).

2. OnpenenuTh TOAOBYIO IUIaTy 3a TPAHCIIOPTHOE CPEICTBO H  JAPYTHE
NepeIBIKHBIE UCTOYHUKH (B THIC.pYO./TO/ 32 1 TpaHCIIOPTHOE CPENICTBO).

3. Ha ocHOBE BBINOJIHEHHBIX pAacyeTOB CHAENaTh BBIBOJ, 3arpsA3HAET JIU
NPEANPUITHE KEIE3HOJOPOKHOTO  TPAHCIOPTa aTMOC(EpPHBIN BO3AYX WU HET.
Kaxue Mepsl ciaenyer npearnpuHsTh.

IIDK — D§OyHKT »3KOJOrMYECKOr0 KOHTPOJS OOBIMHO CO3JAK0TCS  IpH
JIOKOMOTHUBHBIX JIENI0 W UCIHOJIB3YIOTCS Il KOHTPOJS BBIOPOCOB TEMJIOBO30B.
OO611ast HopMaTUBHAS IJ1aTa 32 BBIOPOCHI 3arpsI3HAIONINX BEIIECTB OT MEPEABIKHBIX
UCTOYHUKOB B 3aBUCUMOCTU OT KOJIMYECTBA M3PACXOJOBAHHOI'O TOIUIMBA (TepBas
METOJIUKA).

HccnenoBanue CTPYKTYphl — 3arps3HEHUs arMoc(epbl  CTAllMOHAPHBIMU
UCTOYHUKAMU KEJIE3HOJOPOKHOIO TPaHCIOpTa IOKas3bIBaeT, yTo mnopsaaka 90 %
BaJIOBOTO0 00BEMa 3arpsi3HSIONIMX BEIIECTB, BBIOpachlBaGMBIX B aTMochepy
JVUHEHHBIMU ~ NPEANPUATHSIMH,  NPUXOJUTCA  HA  JIOJIIO  DHEPreTUYECKHUX
TEIUI0arperaToB KOTEJIbHBIX, OKOJIO 5 % 3arps3HSIONIMX BELECTB BHIOPACHIBAETCS B
atMocdepy npu paboTe IHEPrOTEXHUUECKUX TEIIoarperaToB (Ky3HEYHBIX MedeH,
arperatoB TEpPMHYECKOW OOpaOOTKM W3AENIUN, CYHNIMIbHBIX YCTAaHOBOK W T.1.),
UCTOJb3YIOIUX TBEPIOE, KUIKOE U razoodpazHoe TOIMBO. [IpuOau3uTensHO
TAKO€ JK€ KOJUYECTBO 3arps3HSIONIMX BEIIECTB MOMagaeT B arMocdepy oT
TE€XHOJOTMYECKUX arperaToB (CTaHKOB, MOEYHBIX BaHH, OKpPACOYHBIX Kamep,
CBapOYHBIX MMOCTOB U T.A.). KoTioarperarbl KOTE€IbHBIX padOTaIOT Ha PA3IUYHBIX
BUJIaX TOIUIMBA, U BHIOPOCHI 3arpsI3HSIIONIMX BEIIECTB 3aBUCIT KAK OT KOJUYECTBA U
BUJA TOIUIMBA, TaK W OT BHJA TEIJIOArperara. YUYWTHIBAEMBIMH 3arpA3HAIOIIAMHU
BEUIECTBAMH, BBIICISIOIIMMUCS IPU CTOPaHUM TOIUIMBA, SIBISIOTCA: TBEPAbIC
YacTHUIlbl (30J1a), OKCHJI YIJEpOJa, OKCHUIBl a30Ta, OKCUIbI Cepbl, MSATHOKUCH
BaHaUs.

Jns Kaxa0ro MCTOYHMKA 3arpsi3HEHUs] BO3AYIIHOW CpeAbl YCTaHABIMBAIOTCS
HOpPMAaTHBBI NPEAEIbHO-I0MYCTUMBIX BbIOpocoB (II/IB) 3arpss3Hstomux BEIIECTB B
atmocdepy. II/IB ycranaBnuBaioTcs ¢ yderom [IJIK 3arpsi3Hsiomux BeIIECTB,
YPOBHS UX (DOHOBBIX KOHLIEHTPALUUW, THAPOJIOTMUECKUX, TUIPOXUMUYECKUX,
KJIMMaTOJIOTMYECKUX, T€0(U3NUECKUX XapaKTEPUCTHK TEPPUTOPUM U MPHUPOJIHBIX
o0bekToB. Cymuocts BHeAapenus I[I/IB — orpanmyeHue pa3oBbIX BBIOPOCOB.
[IpenenvHo-nonyctumseiii  BeiOpoc (IIJIB) — wmacca 3arpsi3Hsionux BeIIECTB,
BBIOPOIIIEHHAsA B BO3AYIIHBII OacceiiH B €IUHUILY BPEMEHH, KOTOpasi HE CO3/1aeT B
IPU3EMHOM IIPOCTPAHCTBE YPOBEHB 3arpsizHeHusd Bbie, uem [1/IK.



C 1enbio CHMXKEHMSI BPEIHBIX BBIOPOCOB B aTMoc(epy, BOSHUKAIOMIMX IPU
C)KUTaHMHM TOIUIMBA B TONKAX KOTEJNbHBIX, a TAKXKE B JIPYIMX TEXHOJIOTHYECKUX
IpoLEecCax CHEAyeT IPUMEHITh TEXHUYECKHME CpPEACTBA OYUCTKH TIa30B. OTH
TEXHUYECKUE CPEJCTBA PEAM3YIOT OIPaHUYEHHBI HA0Op pa3IUYHBIX MPUHIMUIIOB
JNEUCTBUSA (@b dexToB OCKJICHUS): rPaBUTAIMOHHBIN, VHEPLUOHHBIMN,
MOBEPXHOCTHOE B3aMMOJICHCTBHUE, COPOITMOHHBIN, XUMUYECKHUH, SJICKTPOOCAKICHUE
U psij APYTHX.

HopMartuBbl miaThl 3a BbIOpOCHI B aTMOC(EpPHBIM BO3IYX  3arps3HSIONINX
BELIECTB nepeIBIKHBIMU VUCTOYHHUKAMU Il Pa3IUYHbIX ~ BHJIOB
TOIUIMBA YTBEpKIeHbl nocraHoBieHueM [IpaBurensctBa PO ot 12.06.2003 Ne344.
[lnara 3a  3arpssHeHHe aTMoOC(EepHOro BO3AyXa MEPEIBUKHBIX HCTOYHHKOB
noapa3iensieTcsl Ha: IUIaTy 3a JOMYCTHMbIE BBIOPOCHI W IIaTy 3a BBIOPOCHI,
MPEBBIIIAIOIINE JOMYCTUMBIE.

Tabmuma 1
HopmaTtuBbel muaTel 3a BBIOPOCHI B aTMOC(EpHBIH BO3AYX
3arpsi3HAIONIMX BEHIECTB MEPEIBUKHBIMA HMCTOYHUKAMU (IIJI PA3IUYHBIX BUJIOB

TOILJIMBA)
Bua tomsiuBa Enununa usmepenus | Ilaarazal exmauny m3MepeHusi, pyo.
Bensun T 1,3
Jn3enpHOE TONIUBO T 2,5
Kepocun T 2,5
CoKMKeHHBIN ra3 T 0,9
Ckatblif IpUPOIHBII ra3 TBIC.KY0.M 0,7

[Inata 3a pomycTHMbIE BBIOPOCHI 3arpsI3HSIONIMX BEIIECTB B aTMochepy
OT MEPEABMKHBIX UICTOYHUKOB OMpeiesieTcs 1Mo hopMmyie:

ITH Tpanc = Ye *T e,

rae: IlH TpaHc — maTa 3a IONMYCTUMBIE BBIOPOCHI 3arps3HSIONINX BEIIECTB B
atMocepy OT MEPEeNBIKHBIX HCTOYHHKOB (Pyo.); € — BUJ ToIMBa (e =
1,23...... r); Ye— ylnenbHas IUlaTa 3a JOMYCTUMBIE BBIOPOCHI  3arps3HSIOUIUX
BEIIECTB  MPHU MCIHOJIb30BaHUM | TOHHBI Buja TorumBa (py0.); Te — komuyecTBoO
BUJA TOIUIMBA, W3PACXOJOBAHHOTO  TEPEIBMKHBIM HCTOYHHUKOM 32 OTYECTHBIN
nepuoa (T).

Tab6mauua 2
l'omoBasi myara 3a TPAHCIOPTHOE CPEIACTBO M JIPYTU€ MEPE/IBUKHBIC
UCTOYHUKH (B THIC.pyO0./ToA 32 1 TpaHCIIOPTHOE CPEACTBO)

Bua TpancnopTHoro cpeacraa I'opoBasi miiara B
ThIC.py0./Tox 3a 1
TPAHCIIOPTHOE CPEICTBO

JlerkoBoii aBTOMOOUIb 2,7
[Tacca>xupckuit TEMI0BO3 16,2
['py30BO# TE€MIOBO3 214

MaHeBpOBBI TEMJIOBO3 2,5




[Inara 3a npeBbIIIEHUE TOMYCTUMBIX BHIOPOCOB 3arpsi3HSIONIMX BEUIECTB OT
MepeABUKHBIX UICTOUHUKOB ONpeAeIsieTcs o hopmyiie:

IlcH Tpanc = 511w j* d ]

rne:  Ilcw Tpanc - mara 3a MpeBBILIEHHE JIONYCTUMBIX BBIOPOCOB
3arpsi3HAIONIMX BEUIECTB ~ OT TMEPEABMKHBIX MCTOYHUKOB (py0.); ] — THI
TpaHcnoptHoro cpeacrsa (j = 1,23....p); IlH j — muata 3a mnpeBbllIEHUE
JIOMyCTUMBIE BBIOPOCHI 3arpsi3HSIOLIMX BELIECTB jJ-TO  TUMA TPAHCIIOPTHOTO
cpeactBa (py6.); dj — omst  TPAHCHOPTHBIX  CPEICTB j-TO  THUMA,  HE
COOTBETCTBYIOIIIUX CTaHIapTaM.

Ilnara 3a IIPEBBILICHUE JONYCTUMBIX  BBIOPOCOB HAUMCISAETCS
TEPPUTOPUAIILHBIMUA OpraHaMu MuHnpupoas! Poccnn o pesyinpraraMm  KOHTPOJIA
COOTBETCTBHUS TPaHCIIOPTHBIX CPEICTB TpeOOBaHUAM  CTaHAApPTOB.

KonmdectBo TpaHCIOPTHBIX CPEACTB, MOJABEPracMbIX KOHTPOIIO B BBIOOPKE
(pa3menbHO MO BUAAM TOIJIMBA) MODKHO cocTaBisaTh He menee: 100% - s
npeanpustuii ¢ yuciaom TC no 20 enunaun; 50% - qs npennpustuil ¢ unciiom TC
1o 50 enqunui; 30% - nnst npennpustuii ¢ uuciaoM TC go 100 enunun; 20% - ms
npeanpustuii ¢ ynciiom TC no 500 equnuw; 10% - aig npennpusaruii ¢ ynciom TC
cBblire 500 equHUL.

3akiouyeHue



Metoauueckast pa3pa0oTka IOCTPOEHA B COOTBETCTBUM C TpPeOOBaHUSMHU
npuMepHoi mnporpammbl. CorjiacHO NHporpaMMe HU3Y4eHHE OOLIEIKOIOIMYECKUX
3aKOHOMEPHOCTEW CTPOUTCS O YPOBHSAM OpPraHU3aluU IPUPOJIBI.

WN3ydyenne Marepuana HayMHAETCS C  B3aUMOOTHOIIECHHS  OTIEJIbHBIX
OpraHM3MOB  CO  cpefod  oOWTaHMsT W 3aKaHYMBAIOTCS  BOIPOCAMU
3aMHTEPECOBAHHOCTH yYaIIUMUCS B OXpaHE NPUPOJIBI.

Metoauueckas pazpaOoTka sIBISIETCA PE3yJIbTaTOM PadOTHI CO CTYACHTAMH Ha
YpOKax U BO BHEYPOUHOE BpeEMs.

bonbiioe BHUMaHWE YAESIETCS Pa3BUTHIO MO3HABATEIbHOM JE€ATEIbHOCTH
y4alIuXxcsl, JIOTUKU MBIIIJIEHUS, TPOOJIEMHOMY H3y4EHHUIO.

Lenp sKomornyeckoro oOpa3oBaHHsl COCTOMT B MPUOOIIEHUH Y4alIUXCS K
AKOJIOTMYECKOM KYJIBTYPE B paMKaXx IM03HABATENbHON J€ATEIbHOCTH.

[TokazaTeneM SKOIOIMYECKOro oOpa3oBaHMs SIBISAETCS YMEHUE YYalllUuXcCs
MCIIOJIb30BaTh CBOM 3HAHUS B Pa3HOOOPA3HBIX CUTYALUSIX, B TOM YHCIE TPEOYIOIUX
UX TBOPYECKOW MHTEpPIpPETAlMM M NPUMEHEHUS, a TaK >K€ IMPUMEHEHHsS Ha
IIPAKTHUKE.
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