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BBEJAEHHUE

Meroguueckue PpEKOMEHIALMUA I10 BBINOJHEHUIO NPAKTUYECKUX 3aHATUU
COCTaBJICHBI B COOTBETCTBUU ¢ DeepalibHbIM TOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJApPTOM  CPEAHEro MpPO(PECCHOHATLHOTO O00pa30BaHUs U  NPUMEPHOM
nporpaMMmoii. J[aHHbIE PEKOMEHIAIMU COJAEPKAT HEOOXOIUMBIM TEOPETUYECKUN
Marepuan sl paboThI.

[IpakTyeckue 3aHITHS  BBINOJHAIOTCA B COOTBETCTBHUM C  OOIIMMU
TpeOOBaHUSIMHU: COCTOMT U3 PACYETOB C HEOOXOAMMBIMU OOOCHOBAHUSIMH,
MOSCHEHUSAMU MO IPHUHATBIM PELICHUSIM M CChUIKAMUM Ha HCIOJIb30BAaHHbBIE
VCTOYHUKHU.

Lleap METOOUYECKUX YKA3AHUM:

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

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

- TMOJATOTOBKAa K CaMOCTOATEIBHOMY PELICHUIO CIOXHBIX KOHCTPYKTOPCKHX
3a7ay.



IIpakTnuyeckoe 3anaTue 1

Pacuyer pa3mepoB HedTeI0BYHIKH, HCIO/JIb3yeMOHl B Ka4decTBe NEpPBOil
CTYIICHH OYMCTKH BOJABbI B 000POTHOM cHCTeMe BOAOCHAOKEHHUS IPOMBbIBOYHO-
NPONApOYHON CTAHLMH.

eanb padoThi:

1. ocBouUTh METOJBI OIIEHKH DKOJIOTHYECKOro yiepba IyTeM pacuera
IIaTeKen 3a 3arps3HeHre BOJ0EMOB IIPU COPOCE CTOYHBIX BOJ;

2. O3HAKOMUTCA C TMPUHIHUIAMU OYMCTKA CTOYHBIX BOJI U OCHOBHBIMU
MpuMepaMM UX KOHCTPYKTUBHOU peau3aliuu;

3. ompeaenuTh OCHOBHBIE XapaKTEPUCTUKU BOJOCHAOKEHUS MPOMBIBOYHO-
MPOMapOYHON CTAHIIUH;

4., 3HAKOMCTBO C METOJIOM TOJYYEHUsS] KOMILJIEKCHOW TMPOU3BOJCTBEHHOM
NEATEeIbHOCTH TIPEANPUSATUS Ha BOJHBIE PECYPCHI.

Oo6GopynoBanue: ydeOHUKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTEpHUall.

CokpamieHus CJI0B:

[TpombiBouHO-iponiapounbie ctaniuu (I111C);

[manonponutounsie 3aBoAb! (LLIT13),

HesundexmonHo-nmpoMbiBouHble ctaniiuu (I1C);

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

Konnentpamus BIIK — koHIleHTpaIus Kuciaopoaa, HeoOxoaumast Il IOJTHOTO
Pa3NOKEeHUS OpPraHMYECKUX BEIECTB, MOMABIIMX B CTOYHBIE BOJABI CO CTOKaAMU
MIPEATPUSATHA.

Xoa padoThI:
1. Osumakomurcs ¢ mnpUHOUIAMU PabOTHI HEPTEIOBYLUIKM M 3apPUCOBATH
pUCyHOK 1.
2. OtmeruTh HasHaueHue W Mecra pasmemenus I[1IIC. VkaszaTh OCHOBHEIE
BEIIIECTBA, 3arps3HArone ctounbie BoAsl [1T1C.
3. IlpuBecTH pacdyeT 00beMa CTOYHBIX BOJ] 00pPA3yIOIIUXCS HA IIPEIIPHUATUH.
4. CpnenaTb BHIBOJBL.

Hedreynourenun wnu  HeTENOBYIIKM MpeAHA3HAUYECHBl  JJI1  OYUCTKHU
JNOXKIEBBIX, TAJIbIX U TEXHUYECKHX BOJ C TEPPUTOPUM, HA KOTOPBIX CYIIECTBYET
yrpo3a 3arps3HeHus He(TenpoAyKTaMH. ITO OO0OpyJOBaHUE SBISIETCA TakK
HAa3bIBAEMbIM MPOTOYHBIM, T.€. BO BPEMS MPOXO0KACHUA CTOYHBIX BOJI YEPE3 JAHHOE
000py/1I0BaHUE MPOUCXOAUT MEXAHUYECKOE OT/ACIICHUE CBOOOHBIX MACEN U CPEeaHE
- CTaOWJIBHBIX 3MYJILCUI OT OCTaJbHbBIX CyOCTaHIUH.



HedreynoBurtenn (HepTei0ByHIKA)
[IpousBonutensHocTh: 1,5 - 500 51/c

Jmuaa: 1600 - 9000 mMm

[Mupuna: 1000 - 1850 mm

Bricora: 1080 - 2120 mm

Crenens ounctku: 0,3 mr/in (cOpoc B KaHATU3AIIHIO)
JIOTIOJTHUTENBHO MOCTABIISIOTCS :

Hancraska 360 mm

Curnanuzatop ypoBHs (pUCyHOK 1,2)

Coremuas Creremuas Bedtunauus Ceemuas

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

Puc 1. Hedreynosurens

[Ipemnaraemere HEPTEIIOBYIIKH
BBITTOJTHCHBI u3 TIOJTUATUJICHA. Onnu
000pyT0OBaHBl BCTPOSHHOW KaMepoi aiis coopa |
ocajgka. B mporecce cemapamuu MCIONb3yeTCs
Pa3HHUIA TIOTHOCTH He(TEIPOIYKTOB U BOJIBI B |
MPOIECCE TPABUTAIIMOHHOTO PACCIIOCHHSI IIOTOKA
4yepe3 HepTeyTOBUTEIIb.

B KOQIHCIIEHTHBIX cemaparopax
UCTIONIB3YIOTCS TaK)Ke MOBEPXHOCTHBIC SIBIICHHUS,

MIPOUCXOJAIINE B KOAIMCUECHTHOM Kaccere, Puc 2. HedreynaBnuBoTenb
Kor/1a MUKPO-KaIIu HE(PTEPOTYKTOB
00pa3yroT 0oJiee KpyITHbIE Karuti, 60j1ee yIo0HbIe ISl CeapupOBaHUsI.

OTH dYacTUYKH TOJAHUMAIOTCS HA TIOBEPXHOCTh, WX CIOH IOCTOSTHHO
YBEJIMYMUBACTCS U €ro HEOOXOIUMO PEryJIsipHO yamisTh. TspKenbie CyOCTaHIIUH
OIMaJIal0T Ha JHO cemaparopa, oopasys ocamok. s yBenwmdenust 3)pPeKTHBHOCTH
paboTHI YCTPOUCTBA, €I0 HEOOXOIMMO 000PYA0BaTh KaMepoi st coopa 0CaaKoB.

3akoHONATENhCTBO Poccum TpembsBISET OYEHb BBICOKHE TpeOOBaHUS
MIPOU3BOIUTEIISIM OYHCTHOTO OOOpY/IOBaHMS, B YaCTHOCTH B cdepe OXpaHbI
rpyHTOBBIX BoJ. HedrempoaykTsl mpencTaBisitoT co00il 04€Hb CEPhE3HYIO yIrpo3y
JUISL OKPYKAKOIIEN CPEJIbL.

Heo6xoammo nmpaBuiibHO MOAOUPATh TPOU3BOIUTENBHOCTh HE(TEYIOBUTENS B
3aBUCUMOCTH OT 00BEMa 3arps3HEHHBIX CTOKOB. HedTemoBymku mpemHasHadeHbBI
JUIS OYMCTKU CTOYHBIX BOJ, IIPH HOMHUHAIBLHOM ITOTOKe OT 1,5 1o 600 1/cek.


http://vseslav-eco.ru/

[IpaBuiabHBINM BEIOOP HEPTENOBYIIKU AJI1 KOHKPETHOTO OOBEKTAa OUYE€Hb BAJKEH.
Cenapatop HE MOXET OBITh CIHIIKOM
MaJICHPKUM, TaK KaK CIMIIKOM CJIA0BIA IOTOK &
HEe  TO3BONUT  MOMYYHTh  TPABHIBHBIE =
rapaMeTpbl OUUCTKH, a TAKKE HE MOXKET ObITh
CJTUIIIKOM 00JIBITUM 1o YHCTO
HKOHOMHYECKUM COOOPAKEHUSM.

Hopwmsl, COIJIaCHO KOTOPBIM
MIPOU3BOISATCS HaIlu cernapaTopsl
HeTenpPOyKTOB, YETKO ONpeeIsIeET
AJIEMEHTHI, KOTOPbIe HEOOXOJANUMO yUUTHIBATh
pu 1Moa00pe HePTENOBYIIKH JIi OYUCTKH CTOYHBIX BOJ OT HE(TEHpPOIYyKTOB:
OCaJIKW; TEXHUYECKHE BOJIbI, UCIIOJIH30BABIIMECS B MPOU3BOJCTBE; THII
YIJIEBOJIOPOIHOU COCTABIIAIOLICH.

YKPYIIHEHHASI OHEHKA YHIEPBOB OT 3AI'PA3HEHUS
BOJOEMOB OFBEKTAMM KEJIESHOAOPOXHOI'O TPAHCIIOPTA.

JKOJIOTHYECKUI ymepd — OTO TIOHWXKEHHUE KadecTBa (IOJIE3HOCTH)
OKpYXaloIlel Cpe/ibl BCICACTBUE €€ 3arpsa3HeHUsI.

VYuiep6 BoIpaxaeTcss CyMMOU JIOMOJTHUTEIBHBIX 3aTpaT M0 BOCIPOU3BOACTBY H
BOCCTAHOBJICHUIO KadyeCTBa MPHUPOJHBIX PECYpCOB B JIAHHOM PETHOHE JI0 YPOBHSI,
NPEIIIECTBYIONIETO OCYIIECTBICHUIO 3arpsi3HEHHS OT pacCMaTpUBAEMOro 0OBHEKTA.

B pesynbpraTe nmpou3BOACTBEHHOM AESATEIBHOCTH OOBEKTHI KEIE3HOIOPOKHOTO
TpaHcHopTa (Jerno, pEMOHTHBIE 3aBObI, IPOMBIBOYHONPONAPOYHBIE CTAHLIUU U JIP.)
cOpachIBalOT CTOYHBIE BOJbI, PA3JIMYHBIE TIO CTPYKTYpE U TMPOUCXOKACHHUIO U
MOJIJIEKAIUE OYUCTKE OT MIPUMECEN.

Buabl cTOYHLIX BOA:

A. BbITOBBIE (TyasieThl, AYILIEBBIC, CTOJOBbBIC, MPAYCUHBIC, MBITHE) COJIEPKAT
okoii0 60 % oprannueckux u 40 % MUHEpaIbHBIX IPUMECE.

B. AtmocdepHbie (ITOBEpXHOCTHBIC) CTOYHBIC BOABI (OPMHUPYIOTCS B
pe3yibTaTe BBIMAACHHUS OCAAKOB. Jl0XkKIEBOM, TajloM WJIM MOJMBOYHOM BOAOH
BpPEJHBIE BEIIECTBA CMBIBAIOTCS C TEPPUTOPUU MPEANPUATHN U KpPBIII 3JaHUN, a
TaK)Ke C MOJIBHX)KHOTO COCTaBa.

B. TlpowmbinuieHHsie (TPOU3BOACTBEHHBIE) CTOKM OOpa3ylOTCs B JENO W Ha
JIPYTHX PEMOHTHBIX MPEANPUATUAX B Pe3yJbTaTe OOMBIBKH MOABMXHOTO COCTaBa M
€ro JieTajei, a TakKe MpU JIPYruxX IPOU3BOJICTBEHHBIX ONEpalUsX.

JIJIfi OYUCTKH CTOYHBIX BOJA OT 3arpsi3HEHUI MPUMEHSIOTCS TeXHUYEeCKHe
CpeAcTBa.

[IpakTryecku Bce BEIIECTBA, MPUCYTCTBYIOIINE B CTOKAX, OTHOCATCS K YUCITY
BPEIHBIX, U MIO3TOMY JOJIKHBI ObITh YAAJIE€HbI U3 HUX.

KonkpeTHble yciaoBus sl BbIOOpa OYUCTHBIX COOPYXEHUM OMpeAessitoTCs
JOUCTIIEPCHBIM COCTAaBOM M KOHUEHTpALMEW 3arpsi3HEHUW, BHJAMU IPUMECEH,
00beMOM cTOYHBIX BOJ. [TokazaTensiMu kauecTBa BOJIbI — HECYILEH cpeibl cOPOCOB
— SIBJIAFOTCSI 3HAUEHUSI KOHIIEHTpallMi B HEW BPEHBIX BEIIECTB.




B3Beniennele BemiectBa M APYTHE€ TBEpAbIE IpUMECH OCEHAalT B
[UIAMOCOOPHHUK, OTKyJa [0 MEpE HAaKOIUIEHUS NEePUOJANYECKH YIASIoTCS I
YTWIA3AIUU WIH 3aXOPOHEHHS.

OumilieHHas CTOYHAs BOJia OrMOAET MEePEropoiKy U MepenuBaeTcsl B MPUEMHBIMA
0ak, oTKy/1a 1o TpyOornpoBoay nmoaaéTcsi Ha cOpOC, MOBTOPHOE MCIIOIb30BAHUE WIIH
JOTIOTHUTENbHYI0 00pabOoTKYy.

MeTtoioM 030HUPOBaHHS, KOTOPHIM MOXHO OYMILATH CTOKH, COJAEpKaIlue
¢enonbl B koHueHTpauuu A0 1000 mr/n. KoHeyHBIMH NpPOAYKTaAMHU OKUCIEHUS
(eHona sABIAIOTCS YrieKHCHbld Tra3 u Boja. C yBenuueHue temmepatypbl U pH
CKOPOCTb M TIOJHOTAa OKHUCJIEHHS (PEHOJBHBIX COEIWHEHUW 3HAYUTEIBHO
Bo3pacTatoT. JlanbHelmas  OWOJOTrMYEecKas  OYUCTKA  MPOU3BOJUTCS  HA
onoduibTpax.

BOJOOYUCTHBIE COOPYXEHMUS IIIIC.

Hedrenopymiku, wucnons3dyemoit B 000poTHOM cucreme I[IpoMbIBOYHO-
nponapounbie cranuuu (IITIC) npenHa3sHadyeHbl JiS  OYUCTKM W MOMKH
HedTeOeH3uHoBbix 1uctepH. IIIIC pa3memnieHsl B 30HaX MacCOBOM MOTPY3KH U
BBITPY3KH HE(TENPOIYKTOB HA CHEIUATBHO OTBEJACHHBIX TEPPUTOPUSIX, UMEIOIIUX
COOTBETCTBYIOIIIEE ITYyTEBOE Pa3BUTHE U 000pyI0BaHUE JIJIsi MOMKH. B psine cinyyaes
[IIIC  pacnonaratoTcss Ha  OJAHOM  TEPPUTOPUU C  BaroHHBIM  JIETIO,
CHEIUATH3UPYIOIIHMMCS HAa PEMOHTE IIUCTEPH.

HuctepHsl mojx HePTEOPOAYKThl B3aMMO3aMEHSEMbl ISl Pa3IMYHBIX, HO
Omu3kux 1o  coctaBy mnpoaykroB. [IIIC  3arpsi3HAIOT  CTOYHBIE  BOJBI
He(TeNnpOoyKTaMH, B3BEIIEHHBIMH BEIIECTBAMU, KHCIOTaMH, IIEI0YaMH U APYTUMHU
xumukaTamu (6osee 130 KOMIOHEHTOB).

O4YuCTKy CTOKOB OT MEXaHMYECKUX MpPHUMECEW IMPOU3BOIAAT B NECKOJIOBKAX,
OTCTOMHMKAX, TUAPOLUUKIOHAX.

Hedtsupie npumecu BbIIEIAIOT B HedTENOBYIIKaX U (IOTAIMOHHBIX
YCTaHOBKaX, KUCJIOTHI U LIEJI0YHU MOABEPraloT HEUTpaIU3alUu.

HcxonHble JaHHBIE.

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

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

Pacxon Boapl Ha mpo- | 18 18 18 18 18 18 18 18 18 18
MBIBKY OJIHOM ITUCTEpPHBI
P, M

CkopocTb memxkenus | 0,01 0,01 |0,01 |0,01 |0,01 {0,010 |0O,01 |0,01 |0,01 |0,01
BOJbI B OTCTOMHOM 30HE
HeTenoBYIIKH, Vs, M/C

I'myOuna mpoTOYHOH | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
4acTH OTCTOMHON 30HBI
HedTenoBymKy H,u

Haumenpmmii  pasmep | 80 80 80 80 80 80 80 80 80 80
yJIaBJIMBAEMbIX  YaCTHII
HEPTENPOyKTOB B
CTOYHOM BoJE I4,10° M

Hauanbnas koHueHnt- | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100
pauus He(TEenpoIyKTOB




B ouumaemor Boxe Cy,
/M3

Koaddumment wyacosoii | 1,5 15 15 15 15 15 15 15 15 1,5
HEPaBHOMEPHOCTH  IIO-
CTYIUICHUS OYMILAEMOM
BOJIBI Ky

Yucno CEKITII B|3 3 3 3 3 3 3 3 3 3
HedTenoBymke 7

Homyctumast 150 150 150 |[150 |150 |150 |150 |150 |150 | 150
KOHLIEHTPALUs

HedTernpoayKTOB Ha

BBIXOJIE HE(PTENOBYLIKU

C /M.

Temmieparypa  oGopotHoit | 20 20 20 20 20 20 20 20 20 20
BOJIBI, TIOJIABacMOM B
HedTenoBymiky, °C

Heo0xoxumo:
OnpenenuM MakCHMaJbHBIH CEKYHIHBIH pacxoj BOJbI, MS/C depe3 OJHY
CEKITUI0 He(PTEIOBYIIKHU 110 hopMyJie: Q max= Kn P, N
=Ky Py N
n 24 3600
OmnpenenuM TpeOyeMyro MUPHHY B, M, KaXJI0H CEKIMH HEPTEIOBYIIKH W3
ycloBHs mpoIycka Qme. 1o Gopmyie: B = Q max
VB H

Jlist  mpenBapuTENbHOrO  pacyeTa pa3MepoB  HE(MTETOBYIIKH  MPUHATH
JJAMUHAPHBIA XapaKTep MOTOKa BOAbI B OTCTOMHOW 30HE TIPU MOCTOSTHHBIX
CKOPOCTSIX JBMKEHUS BOJbI VB M BCIUIBITHS YyacTull HedrenponykToB Vy. CKOpOCTh
BCIUIBITUA 4acTUI] HedTenpoaykToB V., M/c, HaiiieM M3 YCIOBUS PaBEHCTBA
BBITAJIKABAIOIIEH apXMUMEAOBOM CUJIbI U CUJIbI BA3KOIO CONPOTHUBJIEHUS BOABI IO
dbopmyie:

V. — 2-9-1,° Py
q
9-y Ps

rie g — ycKopeHue cBoOOIHOro majenus, 9,8 m/c?;

Iy — paauyc (pa3mep) yJIaBIUBaeMbIX YaCTHUI] HEPTETIPOIYKTOB, M;

Pu, Ps — COOTBETCTBEHHO, MIOTHOCTH YAaCTHUIl HE(PTEIPOAYKTOB U BOABI, KI/M°
(800 1 1000 cOOTBETCTBEHHO);

¥ — KMHeMaTHuYecKasi BI3KOCTb BOJIbI, M2/C, 3aBUCAILAS OT TEMIIEPATypPhI,

114 20 °C y=10° m%/c

JlnuHa oOTCTOWHOW 30HBI HedTenoByWIKM L, M, ompenensiercs W3 ycClIOBUS
paBEeHCTBA BPEMEHM BCIUIBITUA HE(PTEUacTUl Ha TOBEPXHOCTh M BpPEMEHHU
MPOXO0KICHUS TOTOKA BOJABI B OTCTOMHOM 30HE:! L=Ve g

Vy

C yueroM peanbHbIX TYpOYJEHTHBIX TMPOIECCOB, MMPOUCXOASIIUX B
He(TeNOBYIIKE, IEHCTBUTENIbHAS CKOPOCTh BCIUIBITHS HepTeUacTUll Oy/1eT paBHA:




Vy, =V, —w

rie W — BepTUKalbHas TypOYJEHTHas COCTaBIIOLIAs CKOPOCTH, M/C; C
JOCTATOYHOM JIsl MPAKTUKHU TOYHOCTBEO MOXKET ObITh MpuHsTa paBHOU 0,04V,

O¢ddexTuBHOCTE PpabOTHl HEPTENOBYIIKM MO YMEHBUIEHUIO KOHIEHTPALMU
HE(TENPOAYKTOB B OUHUIIIAEMOH BOJE ONPEAETIUM 10 (hopMyJIe:

BoruncniuM  (pakTHYECKyH0 KOHIEHTPALMIO HEPTENPOAYKTOB Ha BBIXOJE
nedrenoBymkn, r/m%;  Cyp = Cyu(1-n)

CpaBaure Cy c nmonmyctuModl mo ycinoBusM 3agaur C., U ONpPEIeIuM
IPEBBIIAET WM HET KOJUYECTBO BHIOPOCOB, CIPABIISAECTCS WU HET, HE(TEIOBYIIKA
C OUYUCTKOM BOABI B OOOPOTHOM CHCTEME BOJOCHAOXKEHHS MPOMBIBOYHO-
npornapoyHoil craniuu. HeoOxonumo oummate (1a wid HET) HE(TEIOBYLIKY U
OTCTOMHUKHM PpETyJIIPHO HE pexe OAHOro pasa B 5-7 guedl. B ¢unbtpo-
HEUTpanu3atopax CHCTEeMAaTHMYeCKH JO/bKeH (1a WIM  HeT) 3aMEeHSThCA
bunbTpyIoumMit MaTepHUall.

IIpakTnyeckoe 3ansaTue 2

Onpenesienne BeJUYMHBI JAomycTuMoro BbiOpoca (IIJIB) HecropeBmmx
MeJKHMX YACTHIl TOIUIMBA (Ca’H), BbIOpachIBaeMbIX U3 TPYObl KOTEJbHOM.
Pacyer MaKCHUMAJILHO [OIYCTUMOIl KOHIEHTPALMH CAKU OKOJIO YCThS TPYObI.

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

OobopyaoBaHue: ydeOHHKH, CXeMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTEpHall.
Xoa padoThI:

1.O3nakomurcs ¢ 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
BO3JEHUCTBUHA WJIM Ha NPOTSHKEHWM BCEM KW3HU YEJIOBEKA HE CKAa3bIBACTCS HU Ha
HEM, HU Ha OKPYXKaIIIEH Cpele C TOUYKM 3peHus BpeaHoro BosaeucTBus. [IJK
ompeensieTcss B Mr/m3.

Paznuuaror cpennecyrounywo BenumuuHy IIJIK w  MakcumanbHO-pa3oByIo.
[TocnenHsss He [JOJDKHA TMPEBBINIATH TPEXPA30BOE€ 3HAYEHHUE CPEAHECYTOYHOU
BesmmunHbl [1IK Ha npoTskenuu He 6osee 20 MUHYT.



Uucnennsle 3Hauenus [IJIK  ngma  kaxzaoro  BpeoHOro  BEIECTBA,
BbIOpAChIBAEMOI0 B aTMOC(EpPy 3aBUCUT OT TOKCHMYHOCTH JAHHOTO BELIECTBA WIIH
KJIacca OMACHOCTH.

MakcumanbHasi KOHUEHTpAlUs TOr0 WM HWHOIO BPEJHOrO BEIIECTBA B
MPU3EMHOM CJIO€ aTMOC(EpPHl HE JOKHA MPEBBIIIATH BEIUYMHBI CPEAHECYTOUHOTO
3HaueHus [1/IK, a B teuenue 20 MUHYT MakcuManbHO pa3zoBoro 3HaueHus [1/1K.

B 10 )€ Bpemsi npu OAHOBPEMEHHOM IMPUCYTCTBUM B aTMoc(epe HECKOIbKUX
BpPEHBIX BEHIECTB, O00JaJalONIMX OJHOHANPABICHHBIMU JCHCTBUSIMHU, T.€.
BIMSIOIIMX HAa OJHM M TE€ K€ OpraHbl OpraHrM3Ma 4YeJIOBEKa, HMX CyMMapHas
KOHILIEHTpALMs  JIOJDKHA  ONPEAEHAThCSI B BHUJIE CYMMbl  OTHOCUTEIBHBIX
KOHIIEHTpALMii, TPUBEACHHBIX K COOTBETCTBYIOINUM 3HaueHusiM [1JIK.

[I/IB 3amaercs Mo KaxXJIOMy BpPEIHOMY BELIECTBY, BbIOpAaChIBAEMOTO OT
UCTOYHUKA 3arpsasHeHuss B arMmocdepy. [Ipu onpenenenun I1JIB ot pacyetHoro
UCTOYHMKA HEOOXOJMMO YYUTHIBAThH COJICP)KAaHHE KaXKIOTO BPEIHOTO BEIIECTBA B
atMocdepe, 0OyCIOBIEHHOE BBIOpOCAMU OT APYTHX HCTOYHUKOB. CymMapHbie
BBIOPOCHI OT YK€ JCHCTBYIOIIMX HUCTOYHHKOB 00pa3yloT (hOHOBYIO KOHIIEHTPAIUIO
Ka)XJI0OTO BPEIHOro BemiectBa B atMocdepe. [loaTOMy OCHOBHBIM YCIOBHEM MIPH
onpenenennu [1/IB 1 pacdeTHOro, BBOAMMOTO B CTPOW WM JIEMCTBYIOIIETO
UCTOYHHUKA, YTOOBI KOHIICHTpAIlMs BPEIHOIO BEIIECTBA B MPU3EMHOM CJIO€
atMocdepsl ¢ yuetoM (oHOBOM KOHIeHTpanuu He mpeBbimana [1JIK mo manHomy
BEILIECTBY.

JIisi HeopraHu30BaHHBIX BBIOPOCOB OT COBOKYIHOCTH MEJKHX OJMHOYHBIX
UCTOYHUKOB ycTaHaBiuBaeTcsa cymmapHoe IIJIB. Dto xapakrepHo mid
BEHTWISIIITUOHHBIX BHIOPOCOB B KOMMYHAJIBHO-OBITOBOM XO3SIMICTBE TOpoOJa, IS
MEJIKUX KOTEJIbHBIX M JPYTUX YCTAHOBOK, CHKUTAIOLIMX OPraHUYECKOE TOILIMBO.
Cymmapuoe II/IB ompenemsiercss u3 ycioBus, 4ToObl (POHOBasS KOHIICHTPAIIHS
BpeaHbIX BemecTB He mpesbimana [1JIK. IIpu aTom BEIOpOCH B atMocdepy ropoaa
MOXHO IIPUBECTH K OJHOMY IIOKA3aTeJl0 U MO HEMY OLEHHUBATH JIOIYCTUMBIE
BBIOPOCHI BCEX BPEIHBIX BEIIECTB. Tak, B YaCTHOCTH, MPHU OIICHKE 3arpsi3HEHUs
aTMocepbl OT TpPAHCIOPTHBIX JBUTATEJCH, pacueT U OSKCIEPUMEHTAJIbHAS
npoBepka npoBoautcs Ha cozaepxkanve CO. OpHEHTHUPYACh Ha KOHLIEHTPALMS
OKHCH yriepoia B arMochepe MOXKHO BBOJUTh OTPAaHUYCHHUS W MO JPYTUM
BBIOpOCaM.

Eciu Ha maHHOM TNpEeANpUATHH WX TPYIIE OOBEKTOB, PACIOIOKEHHBIX B
OJIHOM paiioHe, 3Ha4ueHUsl ycTaHOBIEHHBIX [IJ][B mo oOBEeKTHBHBIM MpUYWHAM HE
MOT'YT OBITh JOCTUTHYTHI B HACTOAIEE BPEMs, TO MO COIJIACOBAHUIO C OpraHaMH
["'ockoMIIpUpPOIbI 10MyCKAETCS MIAHUPOBAHUE MOATAIMHOIO CHUYKEHHS BBIOPOCOB 10
TpeOyeMOi BEJIMYMHBI C YKa3aHUEM MPOJOJIKUTEIBHOCTA KaXKJIOro 3Tama J0 TOTO
MOMEHTa, TToKa He OyayT obecniedensl TpeboBanus HopM [I/IK. lpu aTom BBOASTCS
Ha OIPEJCIICHHbIE BPEMEHHBIE OTPE3KH BPEMEHHBIE MPEIEIbHO JONYCTHUMBbIE
BbIOpochl uiu copockl [IJIB wnu IIJIC. OHu xe MOTYT HOCHTh Ha3BaHHUE Kak
JUMUTHBIE HOPMBI BbIOpOCa B aTMocdepy Win cOpoca B BOJOEMBI.

Omnata BeIOpocoB mwin cOpocoB cBepx npeaycmorpenusix [IIB umu ITC, Ho
B npenenax [IJIB wnm BIIJIC npousBoauTcs B MSATHKPATHOM pasMepe 110
CPaBHEHUIO C OIUIATOM B mpeAenax HOpM. Eciu ke npeanpusitue mpOUu3BOAUT



BBIOPOCHI WJIK COPOCHI CBEPX YCTAHOBJICHHBIX BPEMEHHBIMU HOPMaMU BEJIMYUH, T.€.
MIPOU3BOJIUT CBEPXJIMMUTHBIE BBIOPOCHI, TO 32 CBEPXJIMMUTHBIN BBHIOPOC OIUIaTa
MIOBBIIIAETCSA B 25 pa3 IO CpaBHEHUIO ¢ HOpMuUpyemoil omaroi. Hopmsr I1JIB nnun
IIIC noyKHBI epecMaTpUBAThCS B CTOPOHY YXKECTOUYEHUS HE PEXE, 4yeM uepes S
JIeT.

Hcxoanbie JaHHBIE.

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

donoBas koHueHrpauus caxu B | 0,01 | 0,02 | 0,03 | 0,04 | 0,05| 0,06 | 0,07 | 0,08 | 0,09 | 0,1
npusemHoM Bozayxe, Cy, Mr/m’

Macca caxwu, BbiOpaceiBaemoii B | 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1
atMocdepy, M, 1/¢c

O0wvem razoBO3aymHONM cMmecH, | 5,2 | 52 |52 |52 |52 |52 |52 |52 |52 |52
BbIOpackiBaeMoil u3 TpyObI, Q,

M¥c
Pasnocte Mexay TemmepaTypoil | 54 54 54 54 54 54 54 o4 o4 o4
BBIOpachIBaeMOit cMecH u

TeMIIepaTypoi OKPYKaIOILETr0
Bo3yxa, AT,’C

Beicora TpyOsl H, M 28 27 26 25 24 23 22 21 20 19
Juamerp yctbs TpyObl D, M 1,1 1,1 1,1 1,1 1,1 1,1 11 11 11 11
Heo0xoaumo:
OnpenenuTs  BEIWYMHY MpeACIbHO  gomyctuMoro  BeiOpoca  (IT/IB)
HCCIropCBIINX MCIIKHUX HaCTUIl TOIIJINBA (Ca)KI/I), BI)I6paCLIBaeMBIX n3

TpyOBl ~ KOTENbHOW. PaccumraTh MakCUMaNbHO JOMYCTUMYIO KOHIIEHTPAIIHIO
CaXXH OKOJIO YCThsl TPYOBI.

PaccuuTaeM cpenHro0 CKOpOCTh Wo, M/C, BBIXOAA T'a30BO3IYITHOW CMECH W3
YCThsl HICTOYHUKA BhIOpOCA:
_4aQ

7D?

3naueHus KO3()PHUIIMEHTOB m U 1 OTPEIEIIUM B 3aBUCUMOCTH OT TapaMeTpoB f

u Vy, M/cC:

Wo

2
f :1000.""02—"3
H? AT

VM = 0’ 65 3'Q.—AT
H

[MpenensHO momyctumbiii BeIOpoc [1JIB, 1/c, Harperoro BpemHOTo BeliecTBa W3
TpyObl B armocdepy, MpH KOTOPOM COJEpP)KaHWE €ro B MPHU3EMHOM CJIO€ HE
MpeBbIIaeT mpenenbHo aomyctumont konueHTpauuu (IIJJK), ompenensercs mno

dbopmyie:

(HﬂK—Cqb)-Hz-s/Q-AT
A-F .m.n.n

I1/7B =

rae [IJIK — makcuManibHasi pa3oBasi MPENEIbHO JONYCTUMAas KOHLEHTpauus,
mr/m3, (0,15 mr/m3), nfm =1;



F — xoadduiuent, ydyuThiBaromuidi CKOPOCTh OCENAaHUsI BPEIHBIX BEIIECTB B
atMoc(epHOM Bo3ayxe (111 KpymHOaucepcHo# neutn F = 2,5).

JIis  BO3BMOXHOCTH CpaBHEHHS C (DaKTHUeCKOW (M3MepseMol mpudopaMu)
paccuMTaeM BEJIMYMHY MaKCUMAJIbHO JIOMYCTUMOM KOHIIEHTPALMU CaXH B BBIOpOCax
OKOJIO YCTBS TPYOBI, T/M>;

1/IB
Q
Cpasnaum I1/IB ¢ 3agannbiM BeiOpocom neuiu M: (ITJIB > M).
Macca caxu, BblOpachiBaeMoil B atMochepy HE MpPEBBIMIACT / MPEeBHIIAET
YCTAHOBJICHHBIN MPENEebHO JOMYCTUMBIA BBIOPOC, 3HAYUT paboTa KOTEIbHOU HE
yXyJImaeT \ yXyamaer 9K0oJ0rHUeCKyr0 00CTaHOBKY PEerHoOHa.

Cr=

IIpakTnuyeckoe 3ansaTue 3

OnpenesieHHe MAaKCMMAJbHOM KOHIEHTPAIIMM BPEIHOr0 BellecTBAa Yy
3¢eMHOI TOBEPXHOCTH, NpUJIErapineidi K NPOMbINIJIEHHOMY TPeANPUSITHIO
PAacno/ioKeHHOMY HA POBHOI MOBEPXHOCTH, IPU BbIOPOCe U3 TPYObl HArpeTo
ra3oBO3AyLIHON CMeCH.

eanb padoThi:

1. onpenenuTh KOHUEHTPAIMIO BPEIHOTO BEIIECTBA Y 3€MHOM MOBEPXHOCTH,
npuiieraronieil K MPOMBIIUIEHHOMY TPEANpPUATHIO PACIOJIOKEHHOMY Ha POBHOM
OBEPXHOCTH.

2. pacCUMUTaTh KOHIIEHTPAIMIO BPEIHOTO BEIIECTBA y 36MHOM MOBEPXHOCTH.

OobopyaoBanue: ydeOHHKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTepHall.
Xoa padoThI:

1. PaccunTath BEnMUYMHY MaKCHUMAJIbHOM KOHIEHTPALMH BPEIHOTO BELIECTBA Y
3€MHOW TOBEPXHOCTH, MPWIETAIOMIEH K MPOMBIIUICHHOMY MPEANPUSATHIO,
PacCIlOIOKEHHOMY Ha POBHOM MECTHOCTH, IIPH BBIOpoce W3 TpyOBbl Harperoi
ra3oBO3AYyIIHOW CMECH.

2.0npenennTs  (aKTHYECKYIO KOHIIEHTPAIMIO BPEIHOIO  BEIIECTBA Y
MTOBEPXHOCTH 3€MJIH C YIETOM (DOHOBOT'O 3arpPsA3HCHUS BO3TyXa.

3. /laTh OLIEHKY pACCYMTAHHOTO YPOBHS 3arpsA3HEHMS BO31yXa B MIPH3EMHOM
CJI0€ TPOMBINUICHHBIMU BBIOpOCAMHM IIyTEM CPAaBHCHHUS CO CPEIHECYTOYHOU
npeaenpbHo gonyctumon konunentpanuei (ITIJIK).

4.ChenaTb BHIBOJBI.

Heo0xoaumo:



Paccuutath  BE€IMYMHY  MaKCUMaJIbHOM  KOHILIEHTpAaUHUH  BPEJHOIO
BEIIECTBA Y 3EMHOU MOBEPXHOCTH, npujerarei K
MPOMBIILIEHHOMY NPENpPUATHIO, PACIOJIOKEHHOMY Ha pPOBHOU
MECTHOCTH, NpU BbIOpoce M3 TpyObl HArpeToid Tra30BO3AYLIHON CMECH.

JlaTb OIIEHKY PacCUYMTAHHOTO YPOBHS 3arpsA3HEHUs BO3/1yXa B MPU3EMHOM
CJI0€ TPOMBIIUICHHBIMU BBIOpOCAMHM IYTEM CpPAaBHEHUS CO CPEJHECYTOUHOM
npenenbHo nomyctuMon konnentpanueit (ITAK).

HcxoaHbie JaHHBIE.

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[CHTPAIUs

BpE€aAHOro BCHICCTBA B
INpEe3€MHOM  BO3AYyXC,

Co

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

atMocdepe, M

O00beM 29 |29 29 (29 |29 (29 |29 |29 |29 |29
razoBO3JAYIIHON

CMeECH,

BeIOpachIBAGMON W3

TpyOBI, Q

Temmneparypa, DT 1.3 | 1.3 1.3 |13 1.3 |13 |13 |13 |13 |13
Bricora TpyOs1, H 24 |21 22 23 25 26 27 28 29 20
JHuametp TpyOsI, D 0.9 |09 09 (09 (09 |09 |09 |09 |09 |09
Bpennsie BemecTBa NO | NO NO [NO |[|NO |[NO |NO |NO |[NO |[NO
Koaddpunuent 200 | 200 200 | 200 | 200 |[200 |[200 |200 |200 |200

pacceBaHUS BPEIHBIX
BEIECTB, A

CkopocTh  ocemaHus 1 1 1 1 1 1 1 1 1 1
BPEJIHBIX BEHIECTB,F

Bnusuue penaseda,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
Koaddunuent m 0.78 | 0.79 0.77 [ 0.78 [ 0.76 | 0.75 | 0.74 | 0.73 | 0.72 | 0.71
Koaddumment n 1.82 | 1.83 1.84 1185|186 |1.87 |1.88 |1.89 [1.81 |1.9

MakcuManbHOE 3HA4Y€HUE NPU3EMHOM KOHIIEHTPALMU BPEIHOTO BEIECTBA
C,m wmr/m3 , mpu BeIOpOCE HArpeTroil Ta30BO3AYIIHOW CMECH U3 OJWHOYHOTO
HMCTOYHUKA MpPU HEOJArONPUSITHBIX METEOPOJIOTUYECKUX YCIOBUSX ONpEIEsieM IO

dbopmyie:
AM-F-m-n-n

Mo HT.30-AT

A oTIpenerneHI C’M HeoGX0JHMO!

1) paccuHIATE CPEIHII CKOPOCTE W

_ 49
7D, (2)

P M/C, BBIXOOA l"ﬂ'BOBL‘P'B,E[}’H.II-IOﬁ CMECH H3 YCThA HCTOMHIEKA BLIﬁ])OCﬂZ

Wa




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 gns  Kaxaoro MpPOEKTHPYEMOIO U
JNENCTBYIOIIETO MPOMBILIJIEHHOIO Mpeanpusatus ycraHaBnuBaercs [IB/] BpenHbix
BEIECTB B aTMOcdepy MpH YCIOBUH, YTO BHIOPOCHI BPEIHBIX BEIIECTB OT JIaHHOTO
UCTOYHMKA B COBOKYNHOCTM C JpPYIMMH HMCTOYHMKAMU HE  CO34aayT
IIPU3EMHYIO KOHIIEHTpauuto, npesspimaromyro [1J1K.

Cm + Coaxr < TIJIK

Br16pockl BpeHBIX BEHIECTB OT JAHHOTO MCTOYHUKA B COBOKYMHOCTHU C
OPYTUMU WCTOYHHMKAMHU CO3JA0T IMPU3EMHYI0 KOHLEHTPALHWIO, ITPEBBILIAONIYIO
IIIK. Heob6xomumo  cHWXaTh 3arps3HeHUs aTtMocdepbl  OT
POMBIIIIJIEHHBIX BBIOPOCOB MyTEM:

- COBEPILIEHCTBOBAHUS TEXHOJIOTMYECKUX MPOLIECCOB;

- OCYILECTBIIEHUS F€PMETHU3AIUN TEXHOJIOTUYECKOTO 000PYI0BaAHUS;

- NIPUMEHEHUS MHEBMOTPAHCIIOPTA;

- CTPOUTEJIbCTBA PA3JIUYHBIX OUUCTHBIX COOPYKEHUM.

IIpakTuyeckoe 3ansiTue 4

Pacuét MaccooOMeHa OCHOBHBIX BH/JOB ChIPbSl U I'OTOBOW NPOAYKIUH B
0€30TXOAHBIX M MAJOOTXOJAHBIX TEXHOJOIMSIX NMPOM3BOACTBEHHBIX NPOLECCOB
HA 00bEKTAX KeJIe3HOJOPOKHOI0 TPAHCIIOPTA.

eanb padoThIi:

1. ocBOUTH METONBI OIIEHKH DJKOJOTHYECKOro ymepda mpu Oe30TXOIHBIX H
MaJIOOTXOJHBIX TEXHOJIOTUSX.

2. 03HAKOMHUTCS C IPUHITUTIAMU 0€30TXOHBIX U MaJTOOTXOAHBIX TEXHOJIOTHH.

Oo6opyaoBaHue: yudeOHHKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTEpHAlL.

Xoa pa0doThI:



1.03nakomuTcs ¢ nOpUHOMOAMH PAOOTHI OE€30TXOAHBIX U MalOOTXOIHBIX
TEXHOJIOTHUSAX Ha 5KEeJIe3HOJOPOKHOM TPaHCIOPTE.

2.PaccunTaTh MaccOOOMEH OCHOBHBIX BUJIOB CHIPESl U TOTOBOM MPOAYKIIUH.

3.CrenaThb BBHIBOIBL.

be3orxonHast TeXHOIOTHsS 00ECIIEYMBAET TEXHUYECKH JTOCTUKUMBIA MUHUMYM
TBEPAbIX, JKUJIKHX, Ta3000pa3HbIX OTXOAOB (BBIOPOCOB, CTOKOB). bBe30TX0aHOCTH
MCIIOJIb30BaHUS ChIPbS MOXHO JOCTUTHYTH B TOM CJy4ae, KOIJla OTXOJAbl OJHOIO
MIPOU3BOJICTBA SIBISIIOTCSL  CHIPbEM JJIsi  JIpyroro. be3oTXogHas TEXHOJOTHS
MpeaycMaTpUBaeT YJaBIMBAaHUE IOJIE3HBIX BEIIECTB B CTOKAX M BBIOpOCAaxX C
HOCIEAYIOIIMM UX UCIIOIb30BAHUEM IS HY KT IPEANPUSITHS WA Peann3aluu.

B coBpeMEeHHBIX TEXHOJOTMSAX MOJHOE MCMOJIb30BAHUE ChIPbS MPAKTHUYECKU
HEBO3MOXXHO KpOME TOro A3To mnpoTuBopeuut Il 3akoHY TepMOIMHAMUKH.
ManooTxoaHasi TEXHOJIOTHS XapaKTepU3yeTcsl MOJIy4YeHHEM T'OTOBOM MPOIYKIIHMH
OpU TEXHUYECKOM MUHHUMYME TBEPIBIX, KUAKUX, Ta3000pa3HBIX OTXOA0B (CTOKOB,
BbIOpOCOB). MaJloOTXO/IHbIE ~ TEXHOJOTHM  TMpelycMaTpUBarOT  pabOThl IO
nepepaboTKe OTXOJ0B, HMX MCIOJIB30BAHUE [IJII M3TOTOBJIICHHMS HOBBIX BHJIOB
NPOJYKIIMU U TOBApPOB HEOOXOIUMBIX ISl HaceleHus. MaaooTXoaHash TeXHOJIOTHS
MO3BOJIIET YBEJIMYUTh OOBEM BBIMYCKAEMOW MPOIYKIMHU, COKPATUTh Pacxojl
IPUPOJHBIX PECYPCOB, YMEHBIIUTH 3arPsI3HEHUS OKPYIKAIOIIEH CPEIbl.

OTKpBITBI TPOLIECC XAPAKTEPU3YETCS MCIOIB30BAHUEM ChIPbS TOJIBKO IS
ocHOBHOM mpoaykuuu. Ilone3Hble BemecTBa B 0TX0AaxX (BBIOpOCax, CTOKax) B
OTKPBITOM TIPOIIECCE HE YIaBIMBAIOTCS, a TOJIBKO 3arpsA3HSIIOT OKPYKAIOILYIO CPELy.

B 0e30TXx0mHOM NpPOM3BOACTBE Ba)XHOE 3HAUEHHME MMEET He mepepaboTka

OTXOJIOB, @ OpraHu3aius MPOU3BOJICTBA, TaKUM 00pa3oM, 4TOOBl B
caMOM TIpoliecce nepepaboTKu CHIpbSl  UCIOJIb30BAIUCH BCE €ro
KOMIMOHEHTHI. KOJIMYeCTBEHHBIMU  OIIEHKAaMU OE30TXOJHOCTH  IPOU3BOJICTBA
ABIIIETCS CTETNICHb HWCIOJIb30BAHHMS B TEXHOJIOTHYECKUX npoleccax  ChIpbs

U MaTepuasos.

Taxkum 06pa3oM paccunTaiiTe MacCOOOMEH OCHOBHBIX BHJIOB CHIPhSI U TOTOBOM
NPOJYKIIUU TPOU3BOJUMON Ha OOBEKTaX KEJIE3HOJOPOKHOTO TpaHCIOpTa Ha
MpUMEpPe >KUIKUX OTXOJIOB 00pa3yeMbIX B pe3yJdbTaTe NPOMBIBKH IHCTEpH. B
MIPOMBITINICHHOCTH BBeJIeH KOA(hPHUIreHT 6€30TX0THOCTH TPOon3BoACcTBa (%0):

K6 =f* Km +K» +Ka,

re:

K6 — xoaddunment 6e3otxogHoctu, 6e3pasmepras BenuunHa 0<K<1;

f - ko3 PunEeHT MPONMOPIIMOHATEHOCTH, ONPEACIIAEMbIA SMITUPHICCKH;

Km - k03¢ duiineHT moTHOTH UCTIOTB30BAHNE MATEPUATBHBIX PECYPCOB;

K5 — xoad hunmenT nenonp3oBaHus YHEPTETUUECKUX PECYPCOB;

Ka — koadhpummeHT cooTBEeTCTBUS SKOJIOTHIECKUM TPEOOBAHUSIM.

Eciau xk = 1, TO TeXHOJIOTMUECKUM MPOIIecC cuuTaeTcsa 0e30TX0aHbIM; K = (0,9-1
nporecc moutu Oe3oTxonaHbid; k = 0,5-0,9 mpomecc mamoorxomubii; k < 0,5
MPOLECC OTXOAHBIN.

Hcxoanble TaHHbIE:

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




K6—xo3¢ddunment 0,01 0,02 |0,03|0,04|0,05]|0,06  007]|0,08]|0,09]0,1
0e30TX0IHOCTH, Oe3pazmepHas
BeamunHa 0<K<1;

f-koapunrent 1 1 1 1 1 1 1 1 1 1
MIPONOPLHUOHAIBHOCTH,
OIpeIEeIsAEMbIN SMIUPUYECKH;

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

Ko—xoa¢duupent 20 [30 |40 |50 [60 |70 [80 |90 |[100 |10
HCIIOJIb30BaHUS
YHEPIreTHYECKUX PECYPCOB;

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

Co3naHue MaJI00TXOXHBIX MPOU3BOCTB NMpeIyCMaTPUBAET CieAyIolee:

1. OcHoBanue W BBIOOP CBIPBS, KOTOpOE OOCCIEYMBACT HAJACKHOCTh H
KayeCTBO TPOIYKIIMM M B TO K€ BPEMS OKa3blBACT MHUHHUMAJIbHOC BJIUSHUE Ha
TPUPOTHYIO CPEAY;

2. O6ocHOBaHKE U BBHIOOP crioco0a MoydyeHus MPOAYKIIUU, KOTOPBINA CBSI3aH C
HAaUMEHBIITUM PACXOJIOM ChIPbS;

3. ObocHOBaHMEe U BBIOOp crmocoba TMOTYyYECHUS TPOIYKIIUH, KOTOPBIN
oOecrieynBaeT HaUMEHbBIIEE 3arpsi3HEHNE TPUPOTHON Cpelibl BEHIOpOCAMU, CTOKAMH,
OTXOJIaMU;

4. Co3zganue 5 EKTUBHBIX MPOIIECCOB M YCTPOWCTB OYHCTKUA OTXOOB,
BBIOPOCOB U CTOKOB C YBEJIMYEHUEM LIEHHBIX BEILIECTB;

5. Cozmanne  A(PGEKTUBHBIX  MPOIECCOB  KCIOJB30BAaHUE  OTXOJIOB U
M3rOTOBJIEHWE W3  HUX  CONYTCTBYIOMIEH  MPOAYKIHMH, T.€.  CO3/JaHHE
MHOTOCTQIMITHOTO UCTIOIB30BAHUS CHIPhS U OTXOJIOB;

6. CokpaiieHue  MOTepb  OKCIUTyaTallMOHHBIX ~ MaTepHaJioB  3a  CUET
ONTUMM3AIMN TEXHOJOTHYECKUX TMPOIECCOB M COBEPIICHCTBOBAHUS CHUCTEMBI
TEXHHUYECKOTO OOCITYKUBAHMUS.

ManooTxoaHbie MIPOU3BOJICTBA MOTYT OBITH peann30BaHBI B
MaIIMHOCTPOUTENBHOM, J1epeBO0OpadaThIBAIOLICH, MSACHOW, MOJOYHONM M JPYTrUX
OTpacisiX MPOMBINUICHHOCTH. K HHUM OTHOCSTCS: HCIOJB30BAaHUE METAIONIOMA
nociie 00pabOTKU Ha CHEIMAIBHBIX 000TaTUTEIBHBIX MPEANPUATULX; YIOTPEOICHHE
JIOMEHHBIX IIJIAKOB B MPOIECCE CTPOUTENHHBIX MAaTEPHUATIOB; TPUMEHEHHE OTXOJI0B
CTEKJIa; CHHTE3 aMMHaKa M0 3aMKHYTOMY ITUKJTy, TIOJIy9€HHE CEPHOU KHUCIOTHI U3
OTXOAOB MpEeANpUsATANA 1BeTHOM Metammyprud. OaHo U3 3(PEPEKTUBHBIX
HampaBICHU  OE30TXOAHOTO  TPOU3ZBOACTBA  BTOPHYHOTO  HMCIIOJIH30BAHMUS
HYHEPTreTUYECKUX PECYPCOB B CHCTEMax TEIUIOCHAOKEHUS, HApUMEp i 00orpeBa
Terui. BaXHoe HampaBICHWE — CHIDKCHHE MaTEPHATIOEMKOCTH BBITyCKAaeMOM
MPOIYKIIMU, YMEHBIIIEHNE OTXO0JI0B TIPOM3BOJICTBA, MIPEAyCMATPUBAEMbIC HA CTAIHH
MIPOCKTHPOBAHHUSI MIPOMBIIIIJICHHBIX U3/ICTHH.

IIpakTHyeckoe 3aHATHE D



Pacuér muare:ked 3a 3arpsi3HeHHe arTMoc(depbl, NepeIBUKHBIMHU
HCTOYHUKAMH HA JKeJIe3HOAOPOKHOM TpPaHCHOPTe.

eab padoThi:

1. MByunuTh METOIWKHM pacueTa IUIaTeXKel 3a 3arps3HeHue aTtMocdepbl
NepeIBUKHBIMUA UCTOYHUKAMU.

2. BBITIOJTHUTD XapaKTePHBIA MJI1 pealibHbIX YCIOBHM pabOThl MpeANpUsITUN
KEJIE3HOIOPOKHOT O TPAHCTIOPTA pacyeT MIIaTexKeH.

Oo0opynoBaHue: yueOHUKH, CXEMBbl, TAOJIUIIbI, Pa31aTOUYHBIA MaTepHUall.
Xoa paborhI:

1. OnpenenuTh HOPMATUBHYIO IJIaTy 3a BBIOpockl B aTMochepHbIH
BO3JyX  3arps3HSIONIMX  BEIIECTB  NEPEIBIKHBIMU  UCTOYHMKaAMu (s
pPa3TUYHBIX BUJOB TOIUIMBA).

2. OmpenenuTh TOAOBYIO IJIaTy 3a TPAaHCHOPTHOE CPEICTBO U JApPyrue
nepeaBMKHBIE UCTOYHUKH (B ThIC.py0./To/ 32 1 TpaHCIIOPTHOE CPEJICTBO).

3. Ha ocHOBe BBINOJIHEHHBIX pPAcCUYE€TOB CHeNaTh BBIBOJ, 3arpsA3HSIET JU
NOPENNPUSTUE KEITE3HOJAOPOKHOTO  TpaHCHOPTa aTMOC(EPHBIA BO3AYX WM HET.
Kaxkue mepsl cieayer npeanpuHsTh.

DK — D§OyHKT OJKOJOTHYECKOTO KOHTPOJISE OOBIYHO CO3MAI0TCS  IPHU
JIOKOMOTHUBHBIX JIETI0 M HCIOJB3YIOTCSA JUIsi KOHTPOJIS BBIOPOCOB TEILJIOBO30B.
OO611ast HopMaTUBHAA TJIaTa 32 BEIOPOCHI 3arps3HSIONINX BEIIECTB OT MEPEIBUKHBIX
MCTOYHUKOB B 3aBHCHMOCTH OT KOJHMYECTBA M3PACXOJOBAaHHOTO TOILIMBA (TepBas
METOJIUKA).

HccnenoBanne  CTPYKTYpHl — 3arpsi3HEHHS aTMocepbl  CTaIMOHAPHBIMU
HMCTOYHUKAMH KEJIE3HOJOPOKHOTO TPAHCIOPTa MOKa3biBaeT, yto mnopsanka 90 %
BaJIOBOTO O0BEMa 3arps3HAIONIMX BEIISCTB, BBIOpAachIBaéMbIX B aTMocdepy
JUHEWHBIMU  TPEINPUATUSIMHU,  HPUXOJUTCS  HA  JOJI0  DHEPreTUYECKUX
TEIUI0ArPETaTOB KOTEIBHBIX, OKOJIO 5 % 3arps3HSIONIMX BEIIECTB BHIOPACHIBACTCS B
atMocdepy mpu paboTe PHEPrOTEXHUUYECKUX TEIIoarperatoB (Ky3HEUHBIX TEUEH,
arperaToB TEPMHUYECKOW OOpabOTKH W3IENHM, CYIMIUIBHBIX YCTAaHOBOK H T.I.),
UCIOIB3YIOMINX TBEPAOE, KUAKOE M razo00pa3zHoe TOmiuBo. [IpubausurenbHo
TAaKO€ JK€ KOJWYECTBO 3arps3HSIONIMX BEIIECTB TMOMagaeT B aTMocdepy oOT
TEXHOJIOTUYECKHX arperatoB (CTaHKOB, MOEUYHBIX BaHH, OKPAaCOYHBIX KaMmep,
CBAapOYHBIX MOCTOB W T.A.). KoTioarperaTbl KOTEIbHBIX PaOOTAIOT HA Pa3IUYHBIX
BHJIaX TOIUIMBA, U BHIOPOCHI 3arpsI3HSIONIMX BEHIECTB 3aBUCAT KaK OT KOJIMYECTBA U
BHJIa TOIUIMBA, TaK M OT BHUJA TeIuloarperara. YUYWUTHIBAEMbIMH 3arpsi3HSIOIIUMU
BEILIECTBAMU, BBIACISIIOIIUMUCS TPU CTOpaHUU TOIUIMBA, SIBISIOTCS: TBEPJbIC
yacTulpl (3071a), OKCHUJ yriepoja, OKCHUIbl a30Ta, OKCHIbl CEpbl, MATHOKHUCH
BaHA/IUSI.



JUtst KaXa0ro UCTOYHMKA 3arpsi3HEHUs BO3AYIIHOW Cpebl YCTAHABIMBAIOTCS
HOPMAaTHUBBI MPeEJIeTbHO-I0NyCTUMBIX BbIOpocoB (I1JIB) 3arpsi3Hstonux BEIIECTB B
atmocdepy. IIJIB ycranaBnuBatorcs ¢ yuderom IIJIK 3arps3Hsiommx BelIECTB,
YpOBHA HX (OHOBBIX KOHIIEHTPALMMA, THUIPOJOTUYECKUX, THIPOXUMUYECKHUX,
KJIMMATOJIOTMYECKUX, T€O(PU3NUECKUX XapaKTEPUCTUK TEPPUTOPUNA U MPUPOJHBIX
o0bvekToB. CymHocts BHeapenus I[IJIB — orpanuyenue pa3oBbIX BbIOPOCOB.
[IpenensHo-nonyctumbii  BeiOpoc (IIJIB) — Macca 3arps3Hsmonux BeIIECTB,
BBIOpPOIIIEHHAS] B BO3JYIIHBIA OacceliH B €IMHMILY BPEMEHHU, KOTOpas HE CO3/1aeT B
MPU3EMHOM IIPOCTPAHCTBE YPOBEHD 3arpsi3HeHus Boiie, yem [1JIK.

C uenbl0 CHMXKEHMSI BPEIHBIX BBIOPOCOB B aTMocdepy, BOZHUKAIOMIMX MpPH
C)KUTaHWM TOIUIMBA B TONKAaX KOTEJNbHBIX, a TAKKE B JIPYTUX TEXHOJOTMYECKHUX
nporeccax CcieAyeT NPUMEHSTh TEXHUYECKHME CpPEJCTBA OYUCTKM Ta3oB. IJTH
TEXHUYECKHUE CPEJICTBA PEAM3YIOT OrpaHMYEHHBIM HA0Op Pa3IUYHBIX MPUHIIUIIOB
JNEeUCTBUS (> dexToB OCaXKJICHUS ): rPaBUTAI[MOHHBIN, WHEPIMOHHBIH,
MOBEPXHOCTHOE B3aMMOJIEHCTBUE, COPOIIMOHHBINA, XUMUYECKHUM, IIEKTPOOCAKICHUE
U P APYTHX.

HopmatuBbl mmatel 3a BBIOPOCHI B aTMOC(EpHBIH BO3AYX  3arpA3HSIONINX
BEIIECTB nepeIBIKHBIMU MCTOYHUKAMHU JUISL  pa3iuvHbIX BUJIOB
TOIUIMBA YTBEpKIeHbl ocTtaHoBieHueM [IpaButenscTtBa PO ot 12.06.2003 Ne344.
[lnata 3a  3arpsi3HeHHE aTMOC(EpHOTO BO3AYyXa TMEPEABUKHBIX HCTOUYHUKOB
noJipa3fesieTcss Ha: IJIaTy 3a JIONYCTUMBbIE BBIOPOCHI M IUIATy 3a BBIOPOCHI,
NPEBBIIIAIONINE JOMYCTHUMBIE.

Tabmumna 1
HopmatuBpel mmaTel 3a BBIOpOCHI B aTMOC(HEpHBIM BO3IYX
3arpsA3HSAIONINX BEIIECTB IMEPEABUKHBIMH HCTOYHUKAMU (ISl pa3jIu4HbIX BUJIOB

TOIJIMBA)
Buja romuiuBa Ennnuna usmepenust | Ilnara 3a 1 exunnny u3mepenmusi, pyo.
Beusun T 1,3
Jln3enpHOe TOILIIMBO T 2,5
Kepocun T 2,5
CKIKEHHBIN ra3 T 0,9
CoxaTbIii IPUPOIHBIN Ta3 TBIC.KY0.M 0,7

[Inata 3a pgomycTUMBIE BBIOPOCHI 3arpsi3HSAIOINIUX BEHIECTB B aTtMochepy
OT MePEeABMKHBIX UCTOYHUKOB OMpenesnsieTcs mo hopmye:

ITH Tpanc =Ye *Te,

rae: IlH TpaHc — miarta 3a AOMYyCTUMBIE BBIOPOCHI 3arpsA3HSAIONINX BEIIECTB B
atMocepy OT NEpeABUKHBIX HCTOYHHKOB (PyoO.); € — BHUJ ToIJuMBa (€ =
1,2,3...... r); Ye — ylnenpHas IulaTa 3a JOMYCTHMbIE BBIOPOCHI  3arpsi3HSIOLIAX
BEILIECTB MPHU KCHOJb30BaHUM | TOHHBI Buja TorwmBa (pyod.); Te — KommyecTBO
BHUJIa TOIUIMBA, H3PACXOJOBAHHOIO  MEPEABMKHBIM HCTOYHHUKOM 32 OTYETHBIN
nepuon (T).

Tabnumna 2



l'omoBasi mara 3a TPaHCHOPTHOE CPEACTBO U APYrUe MEpPEeABUIKHBIC
UCTOYHUKH (B THIC.pyO./TOJ 32 1 TpaHCIIOPTHOE CPENICTBO)

Bux TpaHCIOPTHOIO CpeacTBa I'onoBas n1ara B
ThIC.py0./Tox 32 1
TPAHCIOPTHOE CPEACTBO

JlerkoBoii aBTOMOOUJIb 2,7
[Taccaxupckuii TEMIOBO3 16,2
I'py30Bo#i TemI0BO3 21,4
MaHEeBpOBBI TEIJIOBO3 2,5

IInara 3a MPCBLIICHUEC HJOITYCTUMBIX BBI6pOCOB 3arpsA3HAIIUX BCOICCTB  OT
MNEPCABHUIKHBIX UCTOYHUKOB OIPCACIIACTCA 110 (I)OpMy.HC:

IlcH Tpanc = 511 H j* d |

rne: IlcH Tpanc - mjara 3a TPEBBINIEHUE JIOMYCTUMBIX BEIOPOCOB
3arpsi3HSIIONIMX BEHIECTB  OT TMEPEABMIKHBIX HMCTOYHUKOB (py0.); jJ — THI
TpaHcnopTHoro cpeacta (j = 1,23....p); Il j — mmara 3a mpeBbIIICHUE
JOMyCTUMBIE BBIOPOCHI 3arpsI3HSIONIUX BEIIECTB j-TO ~ THUIA TPAHCIOPTHOTO
cpeactBa (py6.); dj — Jons  TPAHCHOPTHBIX  CPEICTB j-r0O  THMA, HE
COOTBETCTBYIOLIIUX CTaHAApPTaM.

[TnaTa 3a MPEBBILLICHNE JOTTYCTUMBIX ~ BBIOPOCOB HAYMCISAETCA
TEPPUTOPUATIEHBIMU opraHaMu MuHIpupoasl Poccun mo pesynbrataM — KOHTPOJIA
COOTBETCTBHS TPAHCTIOPTHBIX CpEeICTB TpeOOBaHUSAM CTaHAAPTOB.

KomnuecTBOo TpaHCIIOPTHBIX CPEACTB, IOJABEPracMbIX KOHTPOJIIO B BBIOOpPKE
(pa3zmenbHO TO BUAAM TOIUIMBA) JOJKHO COCTaBiATh He MeHee: 100% - nmus
npeanpuatuii ¢ uucioM TC no 20 equnui; 50% - gis npeanpusituil ¢ yuciaom TC
10 50 equnun; 30% - gns npeanpusatuil ¢ yuciaom TC no 100 enunui; 20% - s
npeanpuatuii ¢ uncioMm TC go 500 enunui; 10% - s npeanpusatuii ¢ yuciom TC
coime 500 equHUAL.



3aKJII0UYeHHe

Meronuueckass pa3paboTKa IOCTPOE€HA B COOTBETCTBUU C TpeOOBaHUAMHU
npuMepHoOM mnporpammbl. COrjacHO MHpPOrpaMMe H3yYE€HHE OOIIEIKOJOTMUECKHUX
3aKOHOMEPHOCTEHN CTPOUTCS MO YPOBHAM OPraHU3aLUU IPUPOJIbI.

N3yuyenue Marepuana HAayMHAETCS C  B3aUMOOTHOIICHHS  OTAEJIbHBIX
OpraHu3MOB  CO  Cpefoll ~ oOuTaHMsT W 3aKaHYMBAIOTCS ~ BOIPOCAMHU
3aMHTEPECOBAHHOCTH YYaIIUMKCS B OXpaHe IPHUPO/IbI.

Metonnueckasi pa3paboTKa SBISETCS Pe3yJbTaToM pabOThl CO CTYAEHTaMHU Ha
ypOKax U BO BHEYPOUHOE BpEMSI.

Bonbiioe BHUMaHUE yaeisSeTcs Pa3BUTHUIO IO3HABATEIbHOM JeATEIbHOCTH
yUYalIUXCsl, JIOTUKU MBIIIJIEHUS, TPOOJIEMHOMY U3YUYEHHUIO.

Lenp skomormyeckoro oOpa3oBaHHsS COCTOUT B MPUOOIIEHUM Yy4YalIUXCs K
HKOJIOTMYECKON KYJIbTYpe B paMKaXx MMO3HAaBaTEIbHOU JEATEIbHOCTH.

[loka3zaTteneM 3KOJOTUYECKOTO OOpa30BaHUA SIBISETCS yMEHHUE YydalluXcs
UCIIOJIb30BaTh CBOM 3HAHUS B Pa3HOOOPA3HBIX CUTYallUAX, B TOM YHUCIE TPEOYIOMINX
UX TBOPYECKOM MHTEpIIpEeTallMd W TPUMEHEHHs, a TaK >K€ NpPUMEHEHHs Ha
IPaKTHKE.
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