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BBEJAEHHUE

Meroguueckue PpEKOMEHIALMUA I10 BBINOJHEHUIO NPAKTUYECKUX 3aHATUU
COCTaBJICHBI B COOTBETCTBUU ¢ DeepalibHbIM TOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJApPTOM  CPEAHEro MpPO(PECCHOHATLHOTO O00pa30BaHUs U  NPUMEPHOM
nporpaMMoii. JlaHHbIE PEKOMEHAAIMU COAEPKAT HEOOXOJMMBIM TEOPETUUYECKUMN
Marepuan sl paboThI.

[IpakTyeckue 3aHITHS  BBINOJHAIOTCA B COOTBETCTBHUM C  OOIIMMU
TpeOOBaHUSIMHU: COCTOMT U3 PACYETOB C HEOOXOAMMBIMU OOOCHOBAHUSIMH,
MOACHEHUSAMUA MO TPUHATBIM PEHICHUSIM M CChUIKAMUM Ha HCIOJb30BaHHBIC
VCTOYHUKHU.

Lleap METOOUYECKUX YKA3AHUM:

- IOMOYb CTYJICHTaM 3aKPEMUTh MOJIHBIA KypC TEOPETUYECKOr0 OOYUYEHUS T10
JUCLHUIUINHE «DKOJIOTHUS HA JKEJIE3HOAOPOKHOM TPAHCIIOPTE;

- MOATOTOBUTHCA K MU dEepeHITNPOBAHHOMY 3a4€Ty WM 3a4eTy,

- TOJATOTOBKa K CaMOCTOATEIbHOMY PELICHUIO CIOMKHBIX KOHCTPYKTOPCKHX
3a7ay.



IIpakTnuyeckoe 3ansaTue 1

Pacuer pa3smepoB HedTe/IOBYIIKH, HCIOJb3yeMOil B KauyecTBe IePBOil
CTYIIeHH OYMCTKH BOJbI B 000POTHOM CHCTEeMe BOJOCHAOKEHUS NPOMbIBOYHO-
NPONApOYHON CTAHLMH.

eanb padoThIi:

1. ocBOUTH METOJbI OIICHKH D3KOJIOTMYECKOro yiepbda IyTeM pacyeTa
IIaTeKen 3a 3arps3HeHre BOJOEMOB IIPU COPOCE CTOYHBIX BOJ;

2. O3HAKOMUTCA C TMPUHIHUIAMU OYMCTKA CTOYHBIX BOJI U OCHOBHBIMU
npuMepaMu UX KOHCTPYKTHUBHOM peanun3aliui;

3. ompeaenuTh OCHOBHBIE XapaKTEPUCTUKU BOJOCHAOXKEHUS MPOMBIBOYHO-
IPOMAPOYHON CTaHIUY;

4. 3HAKOMCTBO C METOJOM TOJYYEHUS KOMILJIEKCHOM MPOU3BOCTBEHHOM
NEATEeILHOCTHU TIPEANPUSATUS Ha BOJHBIE PECYPCHI.

Oo6opynoBanue: ydeOHUKH, CXEMbI, TAOIUIIBI, pa3IaTOYHBIN MaTEpHUall.

CokpameHus CJI0B:

[TpombiBouHO-TIponiapounbie ctaniuu (II1C);

[manonponutounsie 3aBoAb! (LLIT13),

HesundexmonHo-nmpoMbiBouHble ctaniiuu (I1C);

[Tpoune npenmpusitust (aBTobaswl, BIIK — Ouoxumuueckas (Ouonoruueckas)
NOTPEOHOCTH B KUCJIOPO/IE;

Konnentpamus BIIK — koHIeHTpaIms Kuciaopoaa, HeoOxoaumas JJisl IOJTHOTO
Pa3NOKEeHUS OpPraHUYECKUX BEIIECTB, IMOMABIIMX B CTOYHBIE BOJABI CO CTOKAMH
PEIPUSITHS.

Xoa padoThI:
1. OsmakoMutcs ¢ npuHHUIAaMu paboOTHl HEPTEIOBYIIKM M 3apPUCOBAThH
pUCyHOK 1.
2. OrmeruTh HasHaueHue W Mecra pasmemenus I[1IIC. VkaszaTh OCHOBHEIE
BEIIIECTBA, 3arps3HsAone ctounbie BoAsl TTIC.
3. IlpuBecTu pacdyeT 00beMa CTOYHBIX BOJ 00pPa3yIOIIUXCS HA MPEIIPUATHH.
4. CpenaTb BHIBOJBI.

Hedreynoutrenun wnu  HeTENOBYIIKM MpeAHA3HAUYECHBI 11 OYUCTKHU
JNOXKIEBBIX, TAJIbIX U TEXHUYECKHX BOJI C TEPPUTOPHUM, HA KOTOPBIX CYIIECTBYET



yrpo3a 3arps3HeHus HeTenmpoaykTamMu. ITo 000pYyIOBaHUE SIBISIETCS Tak
HAa3bIBAEMBIM MPOTOYHBIM, T.€. BO BPEMS MPOXOXKACHUSI CTOYHBIX BOJ Yepe3 JaHHOE
000opyIOBaHUE MPOUCXOAUT MEXaHUUYECKOE OTIEICHUE CBOOOMHBIX Macel M CpPEeIaHe
- CTaOMJIBHBIX OMYJIBCUI OT OCTAIBHBIX CyOCTaHIINN.

HedreynoBurtenn (HedTe0ByHIKA)

[TpousBogutenbHocTh: 1,5 - 500 51/C

Jmuaa: 1600 - 9000 mMm

[Mupuna: 1000 - 1850 MM

Bricora: 1080 - 2120 mm

Crenens ounctku: 0,3 mr/n (cOpoc B KaHATU3AIIHIO)

JIOTIOTHUTENTBHO TTOCTABIISIFOTCS :

Hancraska 360 mm

Curnanuzatop ypoBHs (pUCyHOK 1,2)

Coemuas Ceremuaas BeuTunaunsa Ceaemuas

Hancraska Hancraska \ Hancrasxka / KonTponbHoma
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Puc 1. HedreynoBurens

[Ipemnaraemere HEPTEIIOBYIIIKH
BBITTOJTHCHBI u3 TIOJTUATUJICHA. Onnu
00opy/10BaHBl BCTPOCHHOW Kamepou mis coopa |
ocajgka. B mporecce cemapamuu MCIONB3yeTCs
Pa3HHUIA TIOTHOCTH HE(TENPOIYKTOB U BOJIHI B |
MPOIECCE TPABUTAIIMOHHOTO PACCIIOCHHSI IIOTOKA
yepe3 HeTeyTOBUTENb.

B KOQIHMCIICHTHBIX cemaparopax
MCIOJIB3YIOTCSI TAKKE TTOBEPXHOCTHBIC SIBIICHUS,

MIPOUCXOJAIINE B KOAIMCUECHTHOM Kaccere, Puc 2. HedreynaBnuBoTenb
Korja MHUKPO-Kariu HE(PTEPOTYKTOB
00pa3yroT 0oJiee KpYITHBIE Karuiu, 0ojiee yaoOHbBIe SISl CeITapupOBaHUS.

OTW 4YacTUYKM TMOJHHUMAIOTCSI Ha TMOBEPXHOCTb, HX CIOW MOCTOSHHO
YBEJIMYMUBACTCS M €ro HEOOXOIUMO PETYJSPHO yHamisiTh. TspKenbie CyOCTaHINH
OTMaJlal0T Ha JHO cemaparopa, oopasys ocamok. lns yBenwmdenust d)PeKTHBHOCTH
paboThI YCTPOKCTBA, €T0 HEOOXOAUMO 000PYI0BATH KAMEPOU /sl cOopa 0CaIKoB.

3akoHonaTenbcTBO Poccum  mpenpABISET OYEHb BBICOKHE TpeOOBaHUS
MPOU3BOUTEIISIM OYMCTHOTO OOOpYMOBaHMS, B YaCTHOCTH B cdepe OXpaHbI
rpyHTOBBIX BOJ. HedrempoaykTel mpencTaBisioT coO00i OYeHb CEPhE3HYI0 YTIpO3y
IUISL OKPYKAKOIIEN CPEJIbl.


http://vseslav-eco.ru/

Heo0xonumo npaBuiibHO MOAOHPATh MPOU3BOIUTENBLHOCTh HE(PTEYTOBUTENS B
3aBUCUMOCTH OT 00bEMa 3arps3HEHHBIX CTOKOB. HedTenoBymiku npeaHa3HaueHbI
JUTSl OYUCTKU CTOYHBIX BOJ, TPU HOMUHAIBHOM TOTOKe OT 1,5 10 600 51/cexk.

[IpaBuiabHBIM BEIOOP HEPTENOBYUIKU AJII KOHKPETHOTO OOBEKTa OUYE€Hb BayKEH.
Cenapatop HE MOXET OBITh CIHIIKOM : i
MaJICHbKUM, TaK KaK CIMIIKOM CJIA0BIA IOTOK
HE  TMO3BOJIUT  TMOJYYUTh  TMPaBWIbHBIE ©
rapaMeTpbl OUUCTKH, a TAKKE HE MOXKET ObITh
CJIMILIKOM 00JIBIITUM 1o YHCTO
HKOHOMHYECKUM COOOPAKEHUSM.

Hopwmsl, COTJIACHO KOTOPBIM
MIPOU3BOJISATCS HaIlu cenaparopsl
He(TenPOYKTOB, YETKO ONpeeIsIeT
AJIEMEHTHI, KOTOPbIe HEOOXOJANUMO yUUTHIBATh
npu nojaoope HeMTETOBYIIKUA sl OYUCTKU CTOYHBIX BOJ OT HE(TENPOIYKTOB:
OCaJIKW; TEXHUYECKHE BOJIbI, MCIIOJIH30BABIIMECS B MPOU3BOJICTBE; THII
YIJIEBOJIOPOTHON COCTABIISAIOIICH.

YKPYIIHEHHASI OHLEHKA VYHEPBOB OT 3AI'PA3HEHUS
BOJOEMOB OFBEKTAMM KEJIESHOAOPOXKHOI'O TPAHCIIOPTA.

JKOJOrMYeCKUil ymepd — »dTO TMOHWXKEHHE KadecTBa (TOJE3HOCTH)
OKpY’KaroUel Cpebl BCIEACTBUE €€ 3arpS3HEHUS.

VYiiep0 BeIpaxkaeTcsi CyMMOM JOTOJHUTEIBHBIX 3aTPAT IO BOCIIPOU3BOJICTBY U
BOCCTAHOBJICHHIO KaueCcTBa IMPUPOJHBIX PECYPCOB B TAHHOM PETMOHE 1O YPOBH,
IPEIIIECTBYIONIETO OCYIIECTBICHHUIO 3arpsi3HEHHS OT pacCMaTpUBAEMOro 0OBHEKTa.

B pesynbraTe nmpou3BOACTBEHHOM AESATEIBHOCTH OOBEKTHI JKEIE3HOIOPOKHOTO
TpaHcnopTa (Aeno, pEMOHTHBIE 3aBOJIbl, IPOMBIBOYHOIPOIIAPOYHbIE CTAHLIUK U JIP.)
cOpachIBalOT CTOYHBIC BOJbI, PA3JIMYHBIE TI0 CTPYKTYypE U TMPOUCXOKACHHUIO U
MOJIEKAIINE OYUCTKE OT MPUMECEH.

Buabl CTOYHLIX BOA:

A. BbITOBBIE (TyasieThl, AYLIEBBIC, CTOJOBBIC, MPAYECUHBIC, MBITHE) COACPKAT
oko1i0 60 % oprannueckux u 40 % MUHEpaIbHBIX IPUMECE.

b. AtMmocdepHbie (ITOBEPXHOCTHBIE) CTOYHBIE BOABI (HOPMHUPYIOTCS B
pe3yibTaTe BBIMAJACHHUS OCAAKOB. Jl0XKIEBOM, Tajloll WJIM MOJUMBOYHOM BOAOH
BpPEIHbIE BEIIECTBA CMBIBAIOTCS C TEPPUTOPUU TMPEANPUATHI W KpPBIII 3JaHUN, a
TaK)Ke C MOJIBHX)KHOTO COCTaBa.

B. [IpompinuienHble (TIPOU3BOJICTBEHHBIE) CTOKHM OOpa3ylOTCs B JIETIO W Ha
JPYTHX PEMOHTHBIX MPEANPUATUAX B Pe3yJbTaTe OOMBIBKH MOJBIKHOTO COCTaBa M
€ro JieTajei, a TakKe MpU JIPYruxX TPOU3BOJICTBEHHBIX ONEpalUsX.

JIJIfi OYHCTKH CTOYHBIX BOJA OT 3arpsA3HEHUIl MPUMEHSIIOTCS TeXHUYEeCKHe
CpeAcTBa.

[IpakTryecku Bce BelleCTBa, MPUCYTCTBYIOIIUE B CTOKAX, OTHOCSTCS K YUCITY
BPEIHBIX, U TIO3TOMY JOJIKHBI ObITh YAAJI€HbI U3 HUX.

KonkpeTHble yciaoBus Jyisi BbIOOpa OYUCTHBIX COOPYXEHUM ONpeAesitoTCs
JUCIEPCHBIM COCTaBOM M KOHUEHTpAUMEN 3arpsA3HEHHUM, BUIAMH IPUMECEH,
00beMOM cTOYHBIX BOJ. [TokazaTensiMu kadecTBa BOJbI — HECYILEH cpeibl cCOPOCOB
— SIBJIAFOTCSI 3HAUEHUSI KOHIIEHTpallMi B HEW BPEHBIX BEIIECTB.




B3Beniennele BemiectBa M APYTHE€ TBEpAbIE IpUMECH OCEHAalT B
[UIAaMOCOOPHHUK, OTKyJa IO MEpE HAKOIUICHHUS NEPUOJUYECKH YAAIAIOTCS IS
YTWIA3AIUU WIH 3aXOPOHEHHS.

OumilieHHas cTOYHas BOJAa OrMOAET MEePEropoIKy U MepeuBaeTCsl B MPUEMHBIN
0ak, oTKy/1a 1o TpyOornpoBoay nmoaaéTcsi Ha cOpOC, MOBTOPHOE MCIIOIb30BAHUE WIIH
JOTIOTHUTENbHYI0 00pabOoTKYy.

MeTtoioM 030HUPOBaHHS, KOTOPHIM MOXHO OYMILATH CTOKH, COJAEpKaIlue
¢enonbl B koHueHTpauuu g0 1000 mr/n. KoHeyHbIMH NpPOAYKTaAMHU OKUCICHUS
(eHona sABIAIOTCS YrieKHCHbld Tra3 u Boja. C yBenuueHue temmepatypbl U pH
CKOPOCTh M TMOJHOTAa OKHUCJIEHHUS (DEHOJIBHBIX COEJUHEHUN 3HAYUTEIIHHO
Bo3pacTatoT. JlanbHelmas  OWOJOTrMYEecKas  OYUCTKA  MPOU3BOJUTCS  HA
onoduibTpax.

BOJOOYUCTHBIE COOPYXEHMUS IIIC.

Hedrenopymiku, wucnons3dyemoit B 000poTHOM cucreme I[IpoMbIBOYHO-
nponapounbie cranuuu (IITIC) npenHa3sHadyeHbl JiS  OYUCTKM W MOMKH
HedTeOen3uHoBbiX 1ucTepH. [IIIC pa3MeleHsl B 30HaX MacCOBOW MOTPY3KH H
BBITPY3KH HE(PTEMPOTYKTOB HA CHEIUATBHO OTBEICHHBIX TEPPUTOPUIX, UMEIOIINX
COOTBETCTBYIOIIIEE ITYyTEBOE Pa3BUTHE U 000pyI0BaHUE JIJIsi MOMKH. B psine cinyyaes
[IIIC  pacnonaratoTcss Ha  OJAHOM  TEPPUTOPUU C  BaroHHBIM  JIETIO,
CHEIUATH3UPYIOIIHUMCS HA PEMOHTE IIUCTEPH.

HuctepHsl mojx HePTEOPOAYKThl B3aMMO3aMEHSEMbl ISl Pa3IMYHBIX, HO
Omm3kux 1o  coctaBy npoaykroB. [IIIC  3arps3HsiloT  CTOYHBIE  BOBI
He(TeNnpOoyKTaMH, B3BEIIEHHBIMH BEIIECTBAMU, KHCIOTaMH, IIEI0YaMH U APYTUMHU
xumukaTamu (6osee 130 KOMIOHEHTOB).

O4YuCTKy CTOKOB OT MEXaHMYECKUX MPHUMECE MPOU3BOAST B IECKOJOBKAX,
OTCTOMHMKAX, TUAPOLUUKIOHAX.

Hedtsupie mnpumecn BbIAEHAIOT B HEPTENOBYIIKaX M (JIOTAIMOHHBIX
YCTaHOBKaX, KUCJIOTHI U LIEJI0YHU MOABEPraloT HEUTpaIU3alUu.

HcxonHble JaHHBIE.

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

KomnuecTBo obpaba- | 180 | 182 |[184 |186 |188 |190 |192 |194 |196 | 198
THIBAEMBIX  ITUCTEPH B
cyrku N, mrT.

Pacxon Bomer Ha mpo- | 18 18 18 18 18 18 18 18 18 18
MBIBKY OJIHOM IIMCTEpPHBI
P, M

CkopocTb msmxkenus | 0,01 | 0,01 | 0,01 0,01 (0,01 |0O,01 |0,01 |0,01 |0,01 |0O,01
BOJbI B OTCTOMHOM 30HE
HeTenoBYIIKH, Vs, M/C

I'myOuna npoTOoYHOM | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
JacTH OTCTOMHOM 30HBI
HedTenoBymKy H,u

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

Haumenpmmii pasmep | 80 80 80 80 80 80 80 80 80 80
yJAaBIMBAEMbIX  YaCTHIL
HEPTENPOyKTOB B
CTOYHOI BoJe 4,10 ;M




Hauanbnas xonuenT- | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100
pauus HeTEPOAYKTOB B
ouniifaeMorr  Bome Cuy,
/v

Koaddurmenr  gacosoii | 1,5 15 15 15 15 15 15 15 15 1,5
HEPAaBHOMEPHOCTH 110~
CTYIUICHUs  OYMILAEMOM
BOJIbI Ky

Yucno CEKIIUI B|3 3 3 3 3 3 3 3 3 3
HedTenoByIKe 7

Honyctumast 150 | 150 | 150 | 150 |150 |150 |150 |150 |150 |150
KOHIICHTpAIs

HeTENpoIyKTOB Ha

BbIxoJe HedTenoBymku C

«T/MC,

Temmeparypa  oGopotHoi#t | 20 20 20 20 20 20 20 20 20 20
BOJIBI, TIoJTaBacMOM B

HedTenoBymiky, °C

Heo0xoxumo:
OnpenenuM MakCHMaJbHBIH CEKYHAHBIH pacxoj BOJbI, MS/C depe3 OJHY
CEKIINI0 He(PTEIOBYIIKHU IO (hopMyJie: Q max= Kn P, N
=Ky Py N
n 24 3600
OmnpenenuM TpeOyeMylo MUPHHY B, M, KaXJ0H CEKIMH HEPTEIOBYIIKH W3
ycloBHs IpoIycka Qme. o Gopmyie: B = Q max
VB H

Jlist  mpenBapuTENbHOrO  pacyera pa3sMepoB  HE(TETOBYIIKH  MPUHATH
JJAMUHAPHBIA XapaKTep NOTOKAa BOAbl B OTCTOMHOW 30HE IIPU ITOCTOSIHHBIX
CKOPOCTSIX JBMKEHUS BOJIbI VB M BCIUIBITHS YyacTull HedrenponykToB Vy. CKOpOCTh
BCIUIBITUA YacTUI] HedTenpoaykToB V., M/c, HaiiileM W3 yCIOBUS pPaBEHCTBA
BBITAJIKABAIOIIEH apXMUMEAOBOW CUJIbI U CUJIbl BA3KOIO CONPOTHUBJIEHUS BOABI IO

dbopmyie:

V. — 2-9-1,° Py
q
9 Y Ps
rie g — ycKopeHue cBoOOIHOro najaenus, 9,8 m/c?;
Iy — paauyc (pa3mep) yJIaBIuBaeMbIX YaCTHI] HEPTETIPOAYKTOB, M;
Pu, Ps — COOTBETCTBEHHO, MIOTHOCTH YAaCTHUI] HE(PTENPOAYKTOB U BOABI, KI/M°
(800 1 1000 cOOTBETCTBEHHO);
¥ — KMHeMaTH4ecKas BA3KOCThb BOJBI, M2/c, 3aBUCAINAS OT TEMIEPaTyphl,
114 20 °C y=10%m%/c
JlnuHa oTcTOMHON 30HBI HedTenoBymKM L, M, ompenensiercs W3 yCIOBUS
paBEHCTBA BpPEMEHM BCIUIBITUA HE(PTEUacTUI] Ha TMOBEPXHOCTh U BpPEMEHHU
MPOXOKICHUS MMOTOKA BOABI B OTCTOMHOM 30HE: L=Ve g

Vy




C ydetoM peanbHBIX TYpOYJEHTHBIX IPOLECCOB, MPOUCXOAAIIUX B
He(TENOBYIIKE, JEMCTBUTENIbHAS CKOPOCTh BCILIBITUS He(hTeuacTul OyaeT paBHa:

/
Vy, =V, —w

rie W — BepTUKalbHas TypOYJEHTHas COCTaBILIOLIAsl CKOPOCTH, M/C; C
JOCTATOYHOM JIsl MPAKTUKHU TOYHOCTBIO MOXET OBbITh MpUHsATa paBHOU 0,04V,

O¢ddexTuBHOCTE pabOTHl HEPTEIOBYIIKA MO YMEHBUIEHUIO KOHIEHTPALUH
HE(TENPOAYKTOB B OUHUIIIAEMOH BOJE ONPEAETUM 10 hopMyJIe:

BoruncniuM  (pakTHYECKyH0 KOHIEHTPALMIO HEPTENPOAYKTOB HA BBIXOJE
nedrenosymku, r/m%:  Cyp = Cyu(1-n)

CpaBaure Cy c nmonmyctuMod 1o ycnoBusM 3agaur C., U ONpENeIuM
NPEBBIIAET WM HET KOJUYECTBO BHIOPOCOB, CIPABIIAECTCS WU HET, HE(TEIOBYIIKA
C OUYUCTKOM BOABI B OOOPOTHOM CHCTEME BOJOCHAOXKEHHS MPOMBIBOYHO-
npornapoyHoil craniuu. HeoOxonumo oummiath (1a wid HET) HE(TEIOBYLIKY U
OTCTOMHUKH PpEryJlsIipHO HE pexe OJHOro pasa B 5-7 gueil. B dunbTpo-
HEUTpanu3aTopax CHCTEeMAaTHYeCKH JO/bKeH (Ia WIM  HeT) 3aMEeHSThCSA
bunbTpyIoumMit MaTepHUAll.

IIpakTuyeckoe 3ansiTue 2

Omnpenesienne BeJUYMHBI JAonmycTuMoro BbiOpoca (IIJIB) HecropeBmmx
MeEJKHMX YACTHIl TOIUIMBA (Ca’H), BbIOpachbIBaeMbIX U3 TPYObl KOTEJbHOM.
Pacyer MaKCHMAJIbHO [OIyCTMMOIl KOHIEHTPALMH CAKU OKOJIO YCThS TPYObI.

eanb padoThi:
1. OcBouTh METOBI OLIEHKH SKOJOTUYECKOTO yiiepOa MpU CrOpaHUU MEIKHX
YaCTHII TOTUJIMBA (Ca’ku), BHIOPACHIBAEMBIX U3 TPYOBI KOTEIBHOM.

Oo6opyaoBaHue: ydeOHHKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTEpHall.
Xoa padoThI:

1.O3unaxomurcs ¢ ITJIB u ITJIK.
2.PaccuutaTh MaKCHMMAaJIbHO JOIYCTHMOI KOHIIEHTPAIMU Ca’KHM OKOJIO YCThS

TPYOBI.
3.Cnenatb BBIBOJIBI.

IIIK — »5To MakcuManbHas KOHIIGHTpamms mpuMmeceid B atMmocdepe,
OTHECEHHAs K OIPEICIICHHOMY BPEMEHHOMY OTPE3KY, KOTOpasi MPU NEPUOANYECKOM
BO3JICMCTBUU WJIM HA MPOTSKEHUHM BCEU JKU3HU YEJIOBEKAa HE CKA3bIBACTCS HU Ha
HEM, HM Ha OKPY’KAIOIIEH cpele C TOYKH 3peHus BpeaHoro Bo3aenctBus. 1K
onpenenseTcs: B Mr/m3.



Pasznuuaror cpennecyrounyro BenmuuHy [IJIK m  MakcumanbHO-pa3oBylo.
Ilocnennsss He HNOMKHA IMIPEBBIIATH TPEXPA30BOE 3HAYCHHE CPEIHECYTOYHOMN
BenuunHbl [1/IK Ha npotsskenun He 6osiee 20 MUHYT.

Uucnennsle 3Hauenus [IJIK  ngma  kaxzaoro  BpeoHOro  BEIECTBA,
BbIOpAChIBAEMOI0 B aTMOC(epy 3aBUCUT OT TOKCHMYHOCTH JAHHOTO BEUIECTBA WM
KJIacca OMACHOCTH.

MakcuManbHasi KOHLEHTpalMs TOTO WM HHOIO BPEAHOTO BEIIECTBA B
MPU3EMHOM CJIO€ aTMOC(EpPHI HE JOKHA MPEBBIIIATH BEIUYMHBI CPEAHECYTOUHOTO
3HaueHus [1/IK, a B teuenue 20 MuHYT MakcuManbHO pa3zoBoro 3HaueHus [1/1K.

B 10 e Bpems mpHu OJHOBPEMEHHOM IMPHUCYTCTBUHM B aTMOC(Epe HECKOJIbKUX
BpPEAHBIX BEIIECTB, OOJIAIAIOMIUX OJHOHAMNPABICHHBIMU  JCHCTBUSMHU, T.€.
BIMSIOIIMX HAa OJAHM M TE€ KE€ OpraHbl OpraHM3Ma YeJIOBEKa, MX CyMMapHas
KOHLEHTpalMs JOJDKHA ONpEeNensATbCd B BHUJIE CYMMbl  OTHOCUTEIBHBIX
KOHLICHTPALMI, NPUBEAEHHBIX K COOTBETCTBYIOIMM 3HaueHusM [1/IK.

I[IAB nnu I1IC cOoOTBETCTBEHHO NpPH ONPEAEIECHUH MPEAEIBHO TOMYCTUMBIX
cOpoCOB B BOJAY YCTaHABIMBAIOTCA JJIs  KaXIOro JCHCTBYIOIIETO WU
IPOEKTUPYEMOTO MTPEATIPUATHS.

Pacuer IIJIB mpou3BoauTcs B TOHHax B TOJ, U MPEICTABIAECT KOJIUYECTBO
BpPEJHOTO BEIECTBA, MPEBBIIICHUE BBIOPOCOB KOTOpOro B armochepy He
pasperaercs.

[IJIB 3amaeTcs Mo KaxXIOMy BpPEIHOMY BELIECTBY, BbIOpAChIBAEMOTO OT
UCTOYHUKA 3arpssHeHusi B arMmocdepy. [Ipu ompeaenennn I1JIB ot pacuetHOro
UCTOYHUKA HEOOXOIUMO YUYUTHIBATH COJIEP)KAHHME Ka)JJOT0 BPEIHOTO BEIIECTBA B
atMocdepe, 0OyCIOBIEHHOE BBIOpOCAMU OT APYTHMX HCTOYHUKOB. CymMMapHbIe
BBIOPOCHI OT YK€ JEHCTBYIOIIMX UCTOYHHKOB 00pa3yloT (HOHOBYIO KOHIIEHTPAIUIO
Ka)XJI0OTO BPEIHOro BemectBa B atMocdepe. [loaTOMy OCHOBHBIM YCIOBHEM TPH
onpenenenun I1/IB i pacdyeTtHOro, BBOAMMOTO B CTPOM WM JIEUCTBYIOILIETO
UCTOYHUKA, 4YTOOBI KOHIICHTPAIMsI BPEIHOTO BEIIECTBA B TMPU3EMHOM CJIOE
atMocdepbl ¢ yuetoM (OHOBOM KOHIeHTpanuu He mpesbimana [1/IK mo manHOMY
BEILIECTBY.

JIisi HeOpraHW30BaHHBIX BBIOPOCOB OT COBOKYMHOCTH MEIKHX OJWHOYHBIX
UCTOYHUKOB ycTaHaBnuBaercs cymmapHoe IIJIB. DOrto xapakrepHo s
BEHTWJISIITUOHHBIX BBHIOPOCOB B KOMMYHAJIbHO-OBITOBOM XO3SIMCTBE TOpojaa, s
MEJIKUX KOTEJBHBIX M JIPYIMX YCTAHOBOK, COKUTAIOIIMX OPraHUYECKOE TOIUIUBO.
Cymmapnoe I1JIB ompenensiercss w3 ycioBus, 4toObl (hOHOBas KOHIICHTPAIUS
BpenHbIX BemecTB He npesbimana [TJIK. [Ipu aTom BEIOpOCH B atMocdepy ropoaa
MOXXHO TNPHUBECTH K OJHOMY IIOKa3aTeJIl0 U II0 HEMY OLIEHMBATh JOIyCTUMBIC
BBIOPOCHI BCEX BPEIHBIX BELIECTB. Tak, B YaCTHOCTH, NMPHU OLEHKE 3arps3HEHUs
atMoc(epbl OT TPAHCIOPTHBIX JBUTraTENEd, pacueT U OSKCIEpUMEHTalbHAs
npoBepka npoBoautcs Ha cozaepxkanve CO. OpHEHTHUPYACh HAa KOHLIEHTPALMS
OKUCH yriepoAa B arMocpepe MOXXHO BBOJUTh OIPAaHUYEHUS W IO JPYTUM
BBIOpOCAM.

Ecnn Ha nmanHOM mpeAnpusTUM WX Tpynrne OOBEKTOB, PACHOJOXKEHHBIX B
OJIHOM pailoHe, 3HaueHusi ycTaHOBJIEHHBIX [I/IB mo oObEeKTUBHBIM NpPUYMHAM HE
MOTYT OBITh JOCTUTHYTHI B HACTOSIIEE BPEMs, TO IO COIJIACOBAHUIO C OpraHaMH
["ockOMIIpUPObI JOMMYCKAETCS IIJIaHUPOBAHUE MO3TAITHOIO CHUXKEHHSI BHIOPOCOB 110



TpeOyeMOil BEJIMYMHBI C YKa3aHUEM MNPOAOJIKUTEIBHOCTH Ka)XJA0ro 3Tama 10 TOro
MOMEHTa, NoKa He OynyT obecnieuensl TpeOboBanusa HopM [I/IK. Ilpu 3Tom BBOAsATCA
Ha ONPEACIICHHBIE BPEMEHHBIE OTPE3KH BPEMEHHBIE NPEAEIBHO JIOIMYCTHUMBIE
BbIOpockl win cOpochl IIJIB wimu ITJAC. OHuM ke MOryT HOCHTH Ha3BaHHME Kak
JUMUTHBIE HOPMBI BbIOpOCa B aTMocdepy Win cOpoca B BOJOEMBI.

Omutara BeIOpocoB unu cOpocoB cBepx npenycmorpenusix [1JIB wam I1C, Ho
B mpeaenax I[IIB wmmm BIIJIC npousBoaurcss B MSTUKPATHOM pa3Mepe IO
CpPaBHEHHIO C OIUIaTOM B Ipenenax HopM. Eciam ke mpeanpustue mpou3BOAUT
BBIOPOCHI WJIM COPOCHI CBEPX YCTAHOBJICHHBIX BPEMEHHBIMU HOPMaMU BEJIMYUH, T.€.
POU3BOJIUT CBEPXJIMMHUTHBIE BBIOPOCHI, TO 3a CBEPXJIMMUTHBIN BHIOpOC oOIUIaTa
NOBBIIIAETCS B 25 pa3 Mo CpaBHEHUIO ¢ HOpmupyemoi oratoil. Hopmsl [1/IB win
IT1C noyKHBI epecMaTpUBaThCS B CTOPOHY YXKECTOUYEHUSI HE pEkKe, 4eM depe3 5
JIET.

HcxoaHble JaHHBIE.

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

donosas kxoHrentpaus caxu 8 | 0,01 | 0,02 | 0,03 | 0,04 | 0,05| 0,06 | 0,07 | 0,08 | 0,09 | 0,1
npuseMEoM Bosayxe, Cy, Mr/m®

Macca caxwu, BbiOpacbiBaemoii B | 1,1 1,1 1,1 1,1 1,1 1,1 1,1 11 11 11
atMocdepy, M, 1/¢c

O6wreM rasoBo3mymHONM cmecH, | 52 | 52 |52 |52 |52 |52 |52 |52 |52 |52
BbIOpackiBaeMoil u3 TpyObI, Q,

M¥c
Paznocte Mexmy Temmepatypoit | 54 54 54 54 54 54 54 54 54 54
BBIOpACHIBAEMOI cMecH u

TeMnepaTypoi OKpY>KaloIlEro
Bozyxa, AT,’C

Bricora TpyOsr H, M 28 27 26 25 24 23 22 21 20 19
Huametp yctbs TpyOBI D, M 711111 (11 (11 11 |11 |11 |11 |11
Heo0xoxumo:
OmnpenenuTs  BEIWYMHY TpenaenabHo  gomyctumoro  BeiOpoca  (ITJIB)
HECTOPEBIIMX MEJIKUX  YacTUI[ TOIUIMBAa  (CaXkd), BBIOpAchIBAEMBIX u3

TpyObl ~ KOTEeNbHOW. Paccumrarh MakCUMajabHO JOMYCTUMYIO KOHIICHTPAIUIO
CaXH OKOJIO YCThSI TPYOBI.

Paccuntaem cpemHIOI CKOpOCTH Wp, M/C, BBIXOJla Ta30BO3MYIIHONW CMECH U3
YCThsl HICTOYHHKA BBIOpOCA:
_4Q

7D?

3naueHus KO3()PHUITMSHTOB 7 U 1 ONPEICIIAM B 3aBUCUMOCTH OT TapaMeTpoB f

1 Vy, M/C:

Wo

2
f :1000.""02—"3
H*-AT

VM = 0’ 65 3'Q.—AT
H

[Ipenensuo pomyctumbiii BeIOpoc I1JIB, r/c, HarpeToro BpemHOTO BEIIECTBA W3
TpyObl B atMocdepy, Hpu KOTOPOM COAEpXKAaHUE €ro B MPU3EMHOM CIIO€ HE



MpeBbIIaeT npenenbHo aonyctumoit koHueHtpauuu (IIJIK), ompenensiercss no
dbopmyie:

(1K -C,)-H* 3[0-AT
A.F.m.n.n

1B =

rae [IJIK — makcumanbHas pa3zoBas MpeeiabHO JONycTHMas KOHUEHTpALMs,
mr/m3, (0,15 mr/m3), n/m =1;

F — xoadduiuent, yduThIBaromuidi CKOPOCTh OCENaHUsI BPEIHBIX BEIIECTB B
aTMOC(EepHOM BO3IyX€ (IUIs1 KPyIMHOAKUCIIEPCHOM mbln F = 2,5).

JUis  BO3MOXHOCTH CpaBHEHUSI C (pakThyeckod (uM3mepsieMod mpuOOpammu)
paccuMTaeM BEJIMYUHY MaKCUMAaJIbHO JIOMYCTUMOM KOHIIEHTPALMU CaXH B BHIOpOCax
OKOJIO YCTBS TPYOBI, T/M>;

I1/IB
Q
Cpasnaum I1/IB ¢ 3agannbiM BeiOpocom neuiu M: (ITJIB > M).
Macca caxu, BeiOpacbiBaeMoil B aTMocdepy HE NPEBBIIMIACT / MPEBHIIIAET
YCTAHOBJICHHBIN MPENEbHO JTOMYCTUMBIA BBIOPOC, 3HAYUT paboTa KOTEIbHOW HE
yXyImaeT \ yXyamaer 9K0J0rHUeCKyr0 00CTaHOBKY PEerHoHa.

CMT =

IIpakTnyeckoe 3aHsaTHEe 3

OnpenesieHne MAKCMMAJbHOM KOHIEHTPAIIMM BPEIHOr0 BelleCTBA Yy
3¢eMHOH TOBEPXHOCTH, MNpUHJIErapineidi K NPOMBINLJIEHHOMY TMPeANPUSITHIO
Pacno/ios;keHHOMY Ha POBHOI MOBEPXHOCTH, NIPU BbIOpoOCce U3 TPYObl HArpeToOM
ra3oBO3JAyLIHON CMeCH.

eanb padoThi:

1. onpenenuTh KOHIEHTPAIMIO BPEIHOTO BEIIECTBA Y 3€MHOM MOBEPXHOCTH,
MpUiIeTalonedl K MPOMBIIUICHHOMY TPEANPUSATUIO PACHOJIO)KEHHOMY Ha POBHOM
MTOBEPXHOCTH.

2. pacCuMTaTh KOHIIGHTPAIMIO BPEIHOTO BEIIECTBA Yy 36MHOM MMOBEPXHOCTH.

Oo6opyaoBaHue: ydeOHUKH, CXeMBbI, TAOJIUIIBI, Pa3TaTOYHBIN MaTepHal.
Xoa paboThi:

1.Paccunrarh BEIMYMHY MAKCHMAJIbHON KOHIEHTPALUKM BPEAHOTO BEMIECTBA Y
36MHOW TOBEPXHOCTH, MNPWIETAOMIEN K MNPOMBILUIEHHOMY MPEANPUSATHIO,
pacIONO)KEHHOMY Ha POBHOM MECTHOCTH, IpHU BbIOpoce H3 TpyObl Harperoi
ra30BO3YIIHOM CMECH.

2.0npenenuts  (PAaKTHUECKYI0 KOHIEHTPALMIO BPEIHOTO  BEIECTBA Y
MMOBEPXHOCTH 3€MJIU C Y4eTOM (POHOBOTO 3arpsi3HEHUS BO3yXa.



3. JlaTb OLIEHKY PACCUMTAHHOIO YPOBHS 3arpsA3HEHUS BO3AyXa B IIPU3EMHOM
CJI0€ MPOMBINIJICHHBIMU BBIOpOCAMHM MYTEM CPAaBHEHHUS CO CPEIHECYTOYHOMU
npenenbHo nomnyctumoint konuenTpauuei (I11K).

4.Cnenatb BBIBOJIBI.

Heo0xoaumo:

PaccuutaTh  BeNIMYMHY  MaKCHUMallbHOM  KOHIICHTpAIlMd  BPEIHOTO
BEIIECTBA Y 3EMHOU MMOBEPXHOCTH, npuiieraromei K
MPOMBIILICHHOMY NPeANpUsTUIO, PACIOJIO)KEHHOMY Ha POBHOMU

MECTHOCTH, TPU BLIOpOCE M3 TPYyObl HArpeToil Ta30BO3AYIIHON CMECH.

JlaTh OLIEHKY pPACCUUTAHHOTO YPOBHS 3arpsA3HEHHUs BO3/1yXa B MPU3EMHOM
CJI0€ TPOMBIIIJICHHBIMU BBIOpOCAMHM TyTEM CPAaBHEHHUS CO CPEIHECYTOYHOU
npenenpbHo gonyctumoi konmentpamueit (IIJIK).

Hcxoaubpie 1aHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
doHoBas 0.01 |0.02 |0.03 |0.04 |0.05 | 0.06 [0.07 |0.08 |0.09 [0.1
KOHI[SHTPAIUS

BpE€aAHOro BCIICCTBa B
IMpE3€MHOM  BO3IAYyXC,

Cd

Macca BpeaHoro | 0.7 | 0.6 05 |04 |03 |02 |01 |08 |09 |071
BEIECTBA B

atMocdepe, M

O60bem 29 |29 29 29 |29 |29 |29 (29 |29 |29
razoBO3AYIIHON

cMmecH,

BBIOpachkiBaeMOil U3

TpyOBI, Q

Temneparypa, DT 1.3 |13 1.3 |13 |13 |13 |13 |13 |13 |13
BricoTa Tpyos1, H 24 |21 22 23 25 26 27 28 29 20
Juametp tpy6s1, D 09 0.9 09 |09 |09 |09 |09 |09 |09 |09
Bpennsie BemecTBa NO | NO NO [NO |[|NO |[NO |NO |NO [NO |[NO
Koaddumment 200 | 200 200 | 200 |200 |200 |200 |200 |200 {200

pacceBaHUsS BPEIHBIX
BEIECTB, A

CkopocTh  ocemaHus 1 1 1 1 1 1 1 1 1 1
BpEIHBIX BEeUIeCTB, F

Brnusinue penbeda,h 1 |1 1 1 1 1 1 1 1 1
ITJIK cpeanecyrounoe | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06
Koaddpuument m 0.7810.79 |0.77 |[0.78 |0.76 | 0.75 |0.74 | 0.73 | 0.72 | 0.71
Koaddumment n 182183 |184 [185 |1.86 |1.87 [1.88 |[1.89 |181 |1.9

MakcuMmanbHOE€ 3HAYEHWE MPU3EMHOW KOHIIEHTPAIUM BPEIHOTO BEIIECTBA
C,m wmr/mM3 , mpu BbIOpOCE HArpeTod Tra30BO3AYIITHONW CMECH W3 OJUHOYHOTO
HMCTOYHHMKA TIPH HEOJArompHUATHBIX METCOPOJOTHYECKUX YCIOBHUSAX OMpPEACIsieM IO

dbopmyie:




AM-F-mn-n
CM: 7 3
H-310-AT

A onpeneneHya C He0o0X0IHMO:

1) paccUHTATL CPEIHION CKOPOCTE W, M/C, BBIXOJA [A30BO3VIIHOMN CMECH H3 YCThbA HCTOMHHKA BRIGpOCA:

_40
7D

0

Wa

2) 3HATEHHA KOMQHIUHEHTOB 71 H /1 OMpeIelirh B 3aBHCHMOCTH OT HapaMeTpoR f i v . M/c:
2
wy - D

=1000
4 HY.AT.

2. OmpegemiM (aKTIFIecKyl0 KOHLIEHTPALHIO BPEJHOTO BelIecTRa Y TOBEPXHOCTH 3eMTH C YIeToM
(DOHOBOTO 3ATpPSIHEHHA BOIYXA:

C.M= C'cln + cham*

C |, — MAKCHMATBHO 3HA'IeHHe MH3eMHOIT KOHLIEHTPALIH BpETHOTO BeMliecTRa,
C - (DOHOBAA KOHLIEHTPALHA BPETHOTO BEITECTBA B TPHIEMHOM BO3IYXE,

= C.M— ch’

B coorBerctBum ¢ ['OCTom st  KaXIoro MPOEKTHPYEMOTO U
JEHCTBYIOIIETO MPOMBINIJIECHHOTO MpeanpusaTus ycranaBnupaetrcs [IBJl BpemHbix
BEIIECTB B aTMOcdepy MpH YCIOBUU, YTO BHIOPOCHI BPEIHBIX BEIIECTB OT JIaHHOTO
UCTOYHUKA B  COBOKYIMHOCTHM C JPYI'MMH HWCTOYHHKAMHU HE  CO3AaayT
MPU3EMHYIO KOHIECHTpaLuto, nmpeppimarontyo [TJIK.

Cm + Coakr <IIJIK

Br1Opockl BpeHBIX BEHIECTB OT JAHHOTO HCTOYHUKA B COBOKYIMHOCTHU C
IPYTMMH HMCTOYHUKAMHU CO3JAI0T MPU3EMHYIO KOHIEHTPAIMIO, MPEBBIIIAIONIYIO
ITIK. Heo06xomumMo  cHWXaTh 3arps3HeHUs aTtMocdepsl  OT
IPOMBIIIIJIEHHBIX BBIOPOCOB MyTEM:

- COBEpIICHCTBOBAHUS TEXHOJOTUYECKUX MPOIIECCOB;

- OCYIIECTBIIEHUS F€PMETH3AIUN TEXHOJIOTUIECKOTO 000Dy I0BaAHUS;

- TPUMEHEHHUS THEBMOTPAHCIIOPTA;

- CTPOMTENBCTBA PA3TUNYHBIX OUUCTHBIX COOPYKECHHI.

Torma C bt

IIpakTnyeckoe 3ansaTue 4

Pacuét MaccooOMeHa OCHOBHBIX BH/IOB ChIPbSl U I'OTOBOW NMPOAYKIUH B
0€30TXO0AHBIX M MAJOOTXOAHBIX TEXHOJOTHAX NMPOM3BOACTBEHHBIX IMPOLECCOB
Ha 00beKTaX KeJe3HOA0POKHOI0 TPAHCIOPTA.

eab padoThbI:

1. ocBOUMTH METO/ABI OLICHKH 3KOJOTHYECKOro yuiepdba mpu O€30TXOJHBIX U
MaJIOOTXOAHBIX TEXHOJIOTUSX.
2. 03HAaKOMHUTCS C IPUHITUTIAMA 0€30TXOHBIX U MaJTOOTXOAHBIX TEXHOJIOTHH.



O6opynoBaHue: yueOHUKH, CXEMBbI, TaOJIUIbI, Pa31aTOUYHBIA MaTEpHUall.
Xoa padorhI:

1.03nakomuTcs ¢ nOpUHOMOAMH PaOOTHl OE30TXOAHBIX U MalOOTXOIHBIX
TEXHOJIOTHUSAX Ha 5KEeJI€3HOJOPOKHOM TPaHCIIOPTE.

2.PaccuutaTh MaccooOMEH OCHOBHBIX BHOB CHIPbS M TOTOBOM MPOAYKIIHHL.
3.CraenaTh BHIBOJIBL.

be3oTxonHas TexHomOTHsI 00€CTIEUNBACT TEXHUUECKH JOCTHKUMBIM MUHUMYM
TBEPJBIX, KUJKHUX, Ta3000pa3HBIX OTXOJ0B (BHIOPOCOB, CTOKOB). be30TXOIHOCTH
UCIIOJIb30BAHUS CHIPhSi MOXXHO JOCTHUTHYTH B TOM CJydyae, KOTJla OTXOJbI OJHOTO
POU3BOJICTBA SIBIIIOTCA CBHIpbEM [JIi  JIpyroro. be3oTxomHasi TEXHOIOTHUS
peayCMaTPUBAET yJIABIMBAHUE IIOJIE3HBIX BEIIECTB B CTOKaxXx M BBIOpOCax cC
MOCJICIYIOIINM UX MCIIOJIb30BAHUEM JIJISI HYXK] IPEANPUATHS WIIN PeaTu3aiiu.

KpoMe OCHOBHOTO ChIpbsSi B MPOU3BOJCTBE HCIOJIB3YIOTCS BCIIOMOTATEIIbHBIC
IPUPOJIHBIE PeCypChl (BOa, BO3YX, TOILJIUBO).

B coBpeMeHHBIX TEXHOJOTUSX IOJTHOE WCIIOJIb30BAHHUE CHIPbS MPAKTUYCCKH
HEBO3MOXXKHO KpOM€ TOro AdTo mnpotuBopeudt Il 3akoHy TepMOAMHAMUKHU.
ManooTxoaHasi TEXHOJIOTHS XapaKTepU3yeTcsl MOJIyYeHHEM TOTOBOM MPOIYKIIMH
IpU TEXHUYECKOM MUHHUMYME TBEPIBIX, KUAKUX, Ta3000pa3HBIX OTXOA0B (CTOKOB,
BBIOpOCOB). MalloOTXO/IHbIE ~ TEXHOJOTHM  TMpPeIycMaTpUBAlOT  pabOThl IO
nepepaboTKe OTXOJ0B, HMX UCIOJb30BaHUE [JIsi M3TOTOBJICHUS HOBBIX BHJIOB
OPOIYKIIMU U TOBApPOB HEOOXOIUMBIX JIJIsi HaceleHus. MajJooTXoaHasi TEXHOJIOTHUs
MO3BOJIIET YBEIMYUTh OOBEM BBITYCKAEMOW MPOIYKIIMH, COKPATUTh Pacxojl
IPUPOIHBIX PECYPCOB, YMEHBIIUTH 3arPsI3HEHUS OKPYKAIOIIEH CPEIbI.

OTKpBITBIN TPOIECC XapaKTEPU3YETCS HCIOJIb30BAHUEM CBIPhS TOJBKO IS
ocHOBHOM mpoxykiuu. [lome3nsle BemecTBa B 0TX0Aax (BeIOpocax, CTOKax) B
OTKPBITOM TPOIIECCE HE YIABIMBAIOTCS, a TOJBKO 3aTrPS3HIIOT OKPYKAIOIIYIO CPEy.

B 0e30TxomHOM TMPOM3BOACTBE BAXKHOE 3HAUYCHHE HMEET HE mepepadboTka

OTXOJIOB, a OpraHu3amys TPOU3BOJICTBA, TaKUM 00pa3zoMm, 9TOOBI B
CaMOM mpolecce nepepadoTKu CBIpbSl  MCIIOJIB30BAJIUCh BCE €ro
KOMITIOHEHTHI. KOJIMYEeCTBEHHBIMU  OIICHKAMU OE€30TXOMHOCTH  IPOW3BOJICTBA
ABJISIETCS. CTENEHb KCIOJIb30BAaHUA B TEXHOJIOTMYECKUX MpOLIECCaX  ChIPbs

U MaTepuasoB.

Takum 00pa3zoM paccunTaiiTe MaCCOOOMEH OCHOBHBIX BUJOB CHIPbSl U TOTOBOI1
MPOIYKIIMK TPOU3BOJMMON Ha OOBEKTAaX KEIE3HOJAOPOKHOTO TpaHCIOpTa Ha
MpuUMepe KUJIKUX OTXOJIOB 00pa3yeMbIX B pe3yJbTaTe MNpPOMBIBKM LHUCTEpH. B
MIPOMBITINICHHOCTH BBeJIeH KOd(PuimeHT 6€30TX0THOCTH TPon3BoAcTBa (%):

K6 =f* Km +K» +Ka,

rje:

K6 — ko3 punrent 6e30TxoqHocTH, 6e3pazmepHas Bennunna 0<K<I;

f - ko3 uHEeHT TPONOPIIMOHATLHOCTH, ONPEACIAEMbIA SMITUPUICCKU;

Km - ko3 punnreHT noJHOTH UCIIOJIB30BaHUE MAaTEPUATIBLHBIX PECYPCOB;

K5 — ko3 dpuiirieHT ucnoib30BaHus IHEPTETUUECKUX PECYPCOB;



Ka — koapuirieHT cooTBETCTBUS SIKOJIOTHYECKUM TPEOOBAHUSIM.

Ecau k = 1, To TexHOJIOrHYEeCKU mpoiiecc cuutaercst 6e30TxoaHbiM; K = 0,9-1
nporiecc moutu 6e30Txonubi; k = 0,5-0,9 mpomecc Mamoorxoansiii; k < 0,5
IIPOLECC OTXOIHBIN.

HcxoaHble 1aHHBbIE:

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

K6—xo3ddumment 0,01]0,02{0,03|0,04|0,05]|0,06|0,07]|0,08]|0,09]|0,1
0€30TX0THOCTH, Oe3pa3MepHast
BenmunHa 0<K<1;

f-koaddurrent 1 1 1 1 1 1 1 1 1 1
MIPONOPLUOHAIBHOCTH,
onpeenasieMbli SMIUPUYECKH;

Km - koaddunuent monHoter | 5,2 |52 |52 |52 |52 |52 |52 |52 |52 |52
HCIIOJIb30BAHKUE
MaTEepPHAIbHBIX PECYPCOB,;

Ka—xko3ddunment 20 |30 |40 |50 |60 |70 |80 |90 |100 |10
HCIIOJIb30BAHMUS
IHEPreTUIECKUX PECYPCOB;

Ka—xoadpdpurment 20 |20 |20 |20 |20 |20 |20 |20 |20 |20
COOTBETCTBHUS 3KOJIOTHUECKHM
TpeOOBaHUSM.

Co31aHue MaJ100TXOXHBIX IPOU3BO/ICTB NpeaycMaTPUBaeT cieaylolee:

1. OcHoBanue u BBIOOP CBIPBS, KOTOpOE OOECHEYHBAET HAACKHOCTh U
KayecTBO MPOJAYKIUA U B TO K€ BpPEMsS OKa3blBA€T MUHUMAJIbHOE BJIMSHUE Ha
IPUPOIHYIO CPELY;

2. O6ocHOBaHHE U BBIOOP criocoba MoydyeHHus MPOAYKIIUHA, KOTOPBIA CBSI3aH C
HAaUMEHBIITUM PACXOJIOM ChIPbS;

3. ObocHOBaHME U BHIOOp cCIOCOOa TONYYEHUS TMPOAYKIIUH, KOTOPBIN
oOecrieuynBaeT HaUMEHBIIEE 3arpsi3HEHNE IPUPOTHON Cpelibl BEIOpOCAMH, CTOKAMU,
OTXOJIaMU;

4, Coznanne A(QPEKTHBHBIX TMPOIECCOB M YCTPOWCTB OYHCTKH OTXOJIOB,
BBEIOPOCOB M CTOKOB C YBEJIMYCHHEM IICHHBIX BEIICCTB;

5. Cozmannie  3(PGEeKTUBHBIX  TPOILECCOB  HMCIIOJIB30BAHHE  OTXOIOB |
U3TOTOBIIGHWE W3  HHUX  CONYTCTBYIONIEH  TPOAYKIMH, T.e.  CO3JaHUE
MHOTOCTaJMITHOTO MCTIOIB30BAHUS CHIPhS U OTXOJIOB;

6. CokpameHue  MOTeph  OKCIUTyaTallMOHHBIX ~ MaTepHaJioB 32  CYET
ONTUMM3AIUN TEXHOJOTHYECKUX TPOIECCOB M COBEPIICHCTBOBAHUS CHUCTEMBI
TEXHHUYECKOTO OOCITYKUBAHHUS.

ManooTxoaHbie MPOU3BOJICTBA MOTYT OBITH peann30BaHBI B
MaITuHOCTPOUTEIILHON, J1epeBOOOPaOATHIBAIONICH, MSCHON, MOJIOYHOW M JPYTHX
OTpacisiX MPOMBINUICHHOCTA. K HUM OTHOCSTCS: HWCIOJNB30BAaHUE METAIOIOMA
nocsie oOpabOTKU Ha CIeIUaTbHBIX 000TaTUTENbHBIX MPEANPUATUIX; YIOTpeOIeH e
JIOMEHHBIX IIJIAKOB B MPOIECCE CTPOUTEIHHBIX MAaTEPHUATIOB; TPUMEHEHUE OTXO/IOB
CTeKJIa; CHHTE3 aMMHaKa M0 3aMKHYTOMY ITUKJTYy, TIOJy9eHHE CEPHOU KHUCIOTHI U3
OTXOAOB MpeAnpUsATANA 1BeTHOM Metawmyprud. OaHo U3  3PEPEeKTUBHBIX
HaMpaBICHU  OE30TXOAHOTO  TPOM3BOACTBA  BTOPUYHOTO  HMCIOJIB30BAHUS
SHEPreTUYECKUX PECYPCOB B CHCTEMAX TEIJIOCHAOXKEHUs, HAPUMED AJisi 000orpena



Terul. BakHOoe HalpaBlieHHME — CHHKEHHUE MATEPHUATIOEMKOCTH BBIITYCKAaEMOMN
MIPONYKIMU, YMEHBIIEHNE OTXOA0B MPOU3BOACTBA, IPEAYCMATPUBAEMbIEC HA CTaAUU
ITPOEKTUPOBAHMS IPOMBILIJIEHHBIX U3ETUN.

IIpakTnuyeckoe 3ansTHe 5

Pacuér muare:ked 3a 3arps3HeHHe arMoc(epbl, NepeIBHKHBIMU
HCTOYHUKAMHU HA JKeJIe3HOAOPOKHOM TpPaHCIOpPTe.

eanb padoThi:

1. MByunTh METOJAWKHM pacueTa IUIaTeKel 3a 3arps3HeHue aTtMocdepbl
nepeaBMKHBIMUA UCTOYHUKAMU.

2. BBITIOJTHUTD XapaKTePHBIA [JI1 peajbHBIX YCIOBUM paOOThl MpEeANpUSITUI
KEJIE3HOIOPOKHOTO TPAHCTIOPTA PACUET MIIaTeKEH.

Oo6opynoBanue: ydeOHUKH, CXEMbI, TAOIUIIBI, pa3IaTOYHBIN MaTEpHUall.
Xoa paboThI:

1. OnpenenuTh HOPMATUBHYIO IUJIaTy 3a BBIOpockl B aTMochepHbIH
BO3JyX  3arpsi3HSIONIMX  BEIIECTB  NEPEIBIKHBIMU  UCTOYHMKAMHU (s
pPa3TUYHBIX BUJOB TOIUIMBA).

2. OnpenenuTh rOIOBYI0 IJIaTy 3a TPAHCIOPTHOE CPEICTBO U JApyrue
nepeaBMKHBIE UCTOYHUKH (B THIC.py0./Tof 32 1 TpaHCIIOPTHOE CPEJICTBO).

3. Ha ocHOBe BBINIOJIHEHHBIX pPACUYETOB CJII€NaTh BBIBOJ, 3arps3HIECT JHU
NPEANPUSATUE HKEITE3HOJAOPOKHOTO  TpaHCHOPTa aTMOC(EPHBIA BO3AYX WM HET.
Kakue Mepsl ciieryer npeanpuHsTh.

IIDK — D§OyHKT 53KOJOTMYECKOTr0 KOHTPOJs OOBIYHO CO3JAIOTCA  IpHU
JIOKOMOTHUBHBIX JIETI0 M HCIONB3YIOTCSA JUISi KOHTPOJIS BBIOPOCOB TEIJIOBO30B.
OO611ast HopMaTUBHAA TJIaTa 32 BEIOPOCHI 3arPS3HSIONINX BEIIECTB OT MEPEIBUKHBIX
HMCTOYHUKOB B 3aBUCHUMOCTH OT KOJMYECTBAa M3PACXOJIOBAHHOTO TOIUIMBA (mepBas
METOJINKA).

UccnenoBanne CTPYKTYpbl —3arpsi3HEHUsT atMoc(epbl  CTAllMOHAPHBIMU
HMCTOYHUKAMH KEJIE3HOJOPOKHOTO TPAHCIOPTa MOKa3biBaeT, yto mnopsanka 90 %
BaJOBOTO O0BEMa 3arps3HSIONIMX BEIIECTB, BBIOPAChIBAEMBIX B aTtMochepy
JUHEUHBIMU  TPEINPUATUSIMHU,  HPUXOJUTCS  HA  JIOJMIO0  DHEPreTUYECKUX
TEIUI0ArPETaTOB KOTEIBHBIX, OKOJIO 5 % 3arps3HSIONIMX BEIIECTB BHIOPACHIBACTCS B
atMoc(epy mpu paboTe HPHEPrOTEXHUUYECKUX TEIUIoarperaToB (Ky3HEUHBIX Medei,
arperatoB TEPMHUYECKOW OOpabOTKM W3JEeNUN, CYIIUIBHBIX YCTAaHOBOK U T.I.),
UCIIOIB3YIOIINX TBEPAOE, KUAKOE M razo00pa3zHoe TOmiuBo. [IpubauzurenbHo
TaKoe K€ KOJIMYECTBO 3arpsi3HSIONIMX BEIIECTB MomagaeT B arMmocdepy OT
TEXHOJIOTUYECKUX arperatoB (CTaHKOB, MOEUYHBIX BaHH, OKPAacCOYHBIX Kamep,



CBAapOYHBIX MOCTOB U T.A.). KoTioarperaTbl KOTEIbHBIX PAaOOTAIOT HA Pa3IUUYHBIX
BUJIaX TOIUIMBA, U BHIOPOCHI 3arpsI3HSIONINX BEIIECTB 3aBUCAT KaK OT KOJIUYECTBA U
BHJIa TOIUIMBA, TaK M OT BHJA TeIuloarperara. YUYWUTHIBAEMbIMH 3arps3HSIIONIUMU
BEILIECTBAMU, BBIACISIIONIUMUCS TPU CTOpPaHUU TOIUIMBA, SIBISIOTCS: TBEPJbIC
yacTullbl (3071a), OKCHUJ yriepoja, OKCHIbI a30Ta, OKCHIBl CEpbl, MATHOKHUCH
BaHaIUS.

JIs KakJI0ro MCTOYHWKA 3arpsi3HEHUs BO3YIIHOW Cpellbl yCTaHABIUBAIOTCS
HOPMAaTHUBBI MPEJEeTbHO-I0MYCTUMBIX BbIOpocoB (I1JIB) 3arpsi3Hstonux BEIIECTB B
atmocdepy. IIJIB ycranaBnuBatorcs ¢ yuerom [IJIK 3arpssHsiommx BelIecTB,
YpOBHS WX (DOHOBBIX KOHIICHTpAIMN, THUAPOJOTHYECKUX, THUIPOXUMHYECKUX,
KJIMMATOJIOTUYECKUX, Te0(U3NYECKUX XapPaAKTEPUCTUK TEPPUTOPUNA U TPHUPOTHBIX
o0bekToB. CymHocTh BHenpenus [IJIB — orpanuyenue pa3oBbIX BBIOPOCOB.
[IpenensHo-nonyctumbii  BeiOpoc  (IIJIB) — Macca 3arpsi3Hsmonux BeIIECTB,
BLIOPOIIIEHHAs] B BO3AYIIHBIM O0acCeiH B €IMHUILY BPEMEHH, KOTOpasi HE CO3/1aeT B
PU3EMHOM TPOCTPAHCTBE YPOBEHB 3arpsisHeHus Boilie, yem [1/1K.

C uenpl0 CHIXEHHUS BPEIHBIX BBIOPOCOB B arMocdepy, BO3HHKAIOIIUX IMPHU
CXKUTAaHUU TOIUIMBA B TOIMKAaX KOTEJIBHBIX, & TaKXEe B APYTHX TEXHOJIOTUYECKUX
nporeccax ciaelyeT MNPUMEHATh TEXHUYECKHUE CpPEACTBA OYUCTKM Ta30B. OJTHU
TEXHUYECKHE CPEJICTBA PEAM3YIOT OTPAaHUYCHHBIM HAOOP Pa3IUYHBIX MPUHIIUIIOB
JNEeUCTBUS (> dexTon OCaXKJICHUS ): IPaBUTAIMOHHBIN, WHEPIIMOHHBIH,
MOBEPXHOCTHOE B3aMMOJIEHCTBUE, COPOIMOHHBINA, XUMUYECKHUM, IIEKTPOOCAKICHUE
U psig APYTHX.

HopMatuBbl 1uiatel 3a BBIOPOCHI B aTMOC(EpPHBIN BO3AYX  3arpA3HSIONINX
BEILIECTB nepeaBUKHBIMU MCTOYHUKAMHU IS pa3IUYHbIX BUJIOB
TOIUIMBA YTBEPKJE€HBI nocTaHoBiIeHUEM [IpaBurensctBa PO ot 12.06.2003 Ne344,
[Inata 3a  3arps3HeHHE aTMOC(EpHOTO BO3AYyXa TMEPEABUKHBIX HCTOUYHUKOB
noJipa3fesieTcsl Ha: ATy 3a JIONYCTUMbIE BBIOPOCHI M IUIATy 3a BBIOPOCHI,
IPEBBIIIAIONINE JOMYCTHUMBIE.

Tabmumna 1
HopmatuBbel mmaTel 3a BBIOpOCHI B aTMOC(HEpHBIM BO3IYX
3arpsA3HSAIONINX BEIIECTB NEPEABMKHBIMM HCTOYHUKAMU (AJIs1 pa3jIM4HBbIX BUJIOB

TOIUINBA)
Bua TonauBa Enunnna usmepennst | Iliaara 3a 1 exuauny u3smepenmus, pyo.
Beunsun T 1,3
Jlu3enpbHOE TOILIIMBO T 2,5
Kepocun T 2,5
CoKImKEeHHBIN Ta3 T 0,9
CxaTslii IPUPOIHBIN ra3 TBIC.Ky0.M 0,7

[InaTa 3a pgomycTUMBIE BBIOPOCHI 3arpsi3HSIONMIUNX BEHIECTB B aTtMochepy
OT MEePEABMKHBIX UCTOYHUKOB OMpenesieTcs mo hopmyse:

ITu Tpanc =Ye *Te,

rae: Iln TpaHc — miarta 3a AOMYyCTUMBIE BBIOPOCHI 3arpsA3HSIONINX BEIIECTB B
atMocepy OT NEpeABUKHBIX HCTOYHHKOB (PyoO.); € — BHUJ ToIjuBa (¢ =
1,2,3...... r); Ye — ylnenpHas IulaTa 3a JOMYCTHUMbIE BBIOPOCHI  3arpsi3HSIOMIMX



BEILIECTB MPU KCMHOJb30BaHUM | TOHHBI BHja TorwuBa (pyod.); Te — KomuyecTBO

BHUJIa TOIUIMBA, H3PACXOJOBAHHOIO  MEPEIBMKHBIM HCTOYHHUKOM 33 OTYETHBIN
nepuon (7).

Tabnuma 2

l'omoBast mara 3a TPaHCHOPTHOE CPEACTBO U APYrUe TEpEeABUIKHBIC

UCTOYHUKH (B THIC.pyO./TOJ 32 1 TpaHCIIOPTHOE CPEJICTBO)

Bua TpancnopTHOro cpeacTraa I'onoBas niiata B
ThIC.py0./Tox 32 1
TPAHCIIOPTHOE CPeICTBO

JlerkoBoii aBTOMOOUJIb 2,7
[Taccaxupckuii TEMIOBO3 16,2
I'py30BoO#i TemI0BO3 21,4
MaHEeBpOBBI TEIJIOBO3 2,5

IInara 3a IMPCBBIIICHUC HOITYCTUMBIX BBI6pOCOB 3arpsA3HAIIUX BCOICCTB OT
MNEPCABHUIKHBIX NCTOYHUKOB OIIPCACIIACTCA 110 (I)OpMyJIC:

Ilcu Tpanc = 511 H j* d |

rae: IIcH TpaHc - maTa 3a MPEBBINICHWE JIOMYCTHMBIX BBIOPOCOB
3arps3HSIONIMX BEIIECTB  OT TMEPEABWIKHBIX HMCTOYHUKOB (py0.); j — THII
TpaHcmopTHoro cpexactea (j = 1,2,3....p); Il j — mmata 3a TpeBBHIICHUE
JIOTTyCTUMBIE BBIOPOCHI 3arpsi3HSIIONIMX BEIIECTB j-TO  THUNA TPAHCIOPTHOTO
cpeactBa (py6.); dj — Jons  TPaAHCHOPTHBIX  CPEICTB j-r0  THMNA, HE
COOTBETCTBYIOIIMX CTaHJapTaM.

[Imata 3a IIPEBBILLICHUE JOMYCTUMBIX ~ BBIOPOCOB HAUMCISAETCA
TEPPUTOPHUATIBHBIMU OpraHaMu MuHnpupoasl Poccun o pesyiapraraMm  KOHTPOJIA
COOTBETCTBUS TPAHCIOPTHBIX CpPENCTB TpeOOBaHUSAM CTaHAAPTOB.

KomnuecTBOo TpaHCIOPTHBIX CPEACTB, IOJBEPraeMbIX KOHTPOJIO B BBIOOpKE
(pazzmenbHO TO BHAAM TOIUIMBA) JIOJKHO COCTaBiATh He MeHee: 100% - mus
npeanpustuii ¢ yuciaom TC no 20 enunun; 50% - qis npennpusituid ¢ yuciaom TC
1o 50 equnui; 30% - gs npeanpusatuii ¢ yuciaom TC no 100 equnui; 20% - s
npeanpustuii ¢ unciaoM TC go 500 egunuw; 10% - niug npennpusaruii ¢ yuciom TC
coime 500 equHUAL,.

3akja0ueHue

Meroauyeckasi pa3pabOTKa MOCTPOEHA B COOTBETCTBUU C TPEOOBAHUSMHU
npuMepHoil mnporpamMmbl. COrJIacHO MOporpaMMe HM3y4eHHE OOIIEIKOIOTHYECKUX
3aKOHOMEPHOCTEN CTPOUTCS MO YPOBHSAM OpPraHU3alUU IPUPOIBIL.

N3yuenne wMaTepuasia HauyMHAETCS C  B3aUMOOTHOIIEHUSI  OTIAEIBHBIX
OpraHM3MOB  CO  cpelod  oOuTaHMsi M  3aKaHYMBAIOTCS  BONPOCAMH
3aMHTEPECOBAHHOCTHU YYAIIUMUCS B OXpaHe MPUPOJIbIL.

Mertoauyeckasi pazpaboTka SIBISIETCSI PE3yIbTATOM PabOTHI CO CTYJEHTAMH Ha
ypOKax U BO BHEYPOUHOE BpeMs.



bonpmioe BHMMaHME YIENAETCS Pa3BUTUIO IO3HABATEIBHOW JEATEIBHOCTHU
YYalUXCs, JIOTUKU MBIIIJIEHUS, TPOOJIEMHOMY U3YUYEHHUIO.

Lenp skomormyeckoro oOpa3oBaHHsA COCTOUT B MPUOOIIEHHM Yy4YalIUXcs K
DKOJIOTHYECKOM KYJIBTYypEe B paMKax INO3HABATEIbHOM AEATEIBHOCTH.

ITokazaTeneM SKOJIOrMYECKOro oOpa3oBaHUS SBISETCS YMEHHUE Yy4allluXcCs
MCIIOJIb30BaTh CBOM 3HAHMS B PA3HOOOPA3HBIX CUTYALMSIX, B TOM YKCIIE TPEOYIOMUX
UX TBOPYECKOW HMHTEPIPETAMH W TPUMEHEHHs, a TAaK JK€ IPUMEHEHHS Ha
IIPaKTHKE.
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