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BBEJAEHHUE

MeTonudeckre PEKOMEHJAIMU [0 BBINOIHEHUIO MPAKTUYECKUX 3aHATUU
COCTaBJIEHBI B COOTBETCTBUU ¢ DeepalibHBIM TOCYAaPCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJAPTOM  CPEAHEro  MpPO(PECCHOHATLHOTO O00pa30BaHUs U  MNPUMEPHOM
nporpaMMmoii. JlaHHBIE pPEKOMEHIAIMU COAEPKAT HEOOXOIUMBIM TEOPETUUYECKUN
Marepuan Jisi paboThI.

[IpakTyeckue 3aHITHS  BBINOJHAIOTCS B COOTBETCTBHUM C  OOIIMMU
TpeOOBaHUSIMHU: COCTOMT W3 PACYETOB C HEOOXOAMMBIMU OOOCHOBAHUSIMH,
NOSICHEHUSMU T0 TMPHUHSATBIM pEIICHUAM U CChUIKAMHU Ha UCIOJb30BAHHBIC
VUCTOYHHUKHU.

[lesb METOMYECKUX YKA3aHUM:

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

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

- TOATOTOBKA K CAMOCTOSITEJILHOMY PEIICHUIO CIIOKHBIX KOHCTPYKTOPCKUX
3a/1ad.

IIpakTH4yeckoe 3aHATHE 1 Onpenenenne 3pPeKTUBHOCTH METOIA0B
OYHMCTKH CTOYHBIX BOJ NMPeANPUATHH KeJTe3HOAOPOKHOI0 TPAHCIIOPTA.



eab padoThi:

1. ocBouTh MeETOABI OLIEHKM HKOJOTMYECKOro ymepba myTeM pacuera
IIaTeKEeN 3a 3arpsA3HEeHUE BOJOEMOB IIPU COPOCE CTOUHBIX BOJ;

2. O3HAKOMUTCSA C TPUHLMIIAMH OYHCTKM CTOYHBIX BOJ M OCHOBHBIMH
MpUMEPAMH UX KOHCTPYKTHUBHOM peanu3aliuy;

3. ONpeleiauTb OCHOBHBIE XapaKTEPUCTUKH BOJOCHAOKEHHS MPOMBIBOYHO-
IIPOIIAPOYHOM CTAHIUH;

4. 3HaAKOMCTBO C METOJOM TIOJy4Y€HHUsS KOMIUIEKCHOW MPOU3BOACTBEHHOM
JEeSATENBHOCTU MPEANPUATHS Ha BOJHBIE PECYPCHI.

Oo0opynoBaHue: yueOHUKH, CXEMBbl, TAOJIUIIbI, Pa31aTOUYHBIA MaTepHUall.

CokpauieHusi CJI0B:

[TpombiBouHO-TIponiapounble ctaniuu (II1C);

[manonponutounsie 3aBoAb! (LLI13),

Hesundexnmonno-npombiBouHblie ctaniuu (AI1C);

[Ipoune npemnpusitus (aBrodasbl, BIIK — OGmoxumuyeckas (Ouonormyeckas)
NOTPEOHOCTH B KUCIOPO/IE;

Konnentpamus BIIK — koHIIeHTpaIus Kuciaopoaa, HeoOxoaumasi JJisk IOJTHOTO
Pa3NOKEHUsS OpPraHUYEeCKUX BELIECTB, IMOMABIIMX B CTOYHBIE BOJBI CO CTOKAMH
PEPUSTHS.

Xoa padoThI:

1. OsnakoMuTcs ¢ TpHUHIUIAMH PaGOTHl HE(PTENOBYIIKA M 3apHCOBATH
pUCYHOK 1.

2. Ormeruth HasHadeHne W Mmecra pasmernenus IIIIC. YkazaTb OCHOBHBIE
BELIECTBA, 3arps3HsAromue crounsie Boas! [IT1C.

3. TlpusecTr pacdyeT 06bEMa CTOYHBIX BOJ 00pa3yIOMIMXCS HA NPEIIPHATHH.
4. CpnenaTh BHIBOJBI.

HedreynoBurenn wunu  HeTETOBYIIKH MpPEIHA3HAUYEHBI IS OYHCTKH
JOXKIEBBIX, TAJIbIX M TEXHUUYECKUX BOJ C TEPPUTOPUM, HA KOTOPBIX CYIIECTBYET
yrpo3a 3arps3HeHusi HePTempoayKTaMu. ITO O00OpyIOBaHUE SIBISETCA Tak
Ha3bIBAEMBIM IPOTOYHBIM, T.€. BO BPEMS IIPOXOKICHUS CTOUHBIX BOJ YE€pPE3 TAHHOE
000pyIOBaHNE MPOUCXOAUT MEXaHUYECKOE OTIEICHNE CBOOOMHBIX Macell M CpEeaHe
- CTa0MJIBHBIX SMYJIBCUH OT OCTAIBHBIX CYyOCTaHIIUH.



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

Jmuaa: 1600 - 9000 mMm

[Mupuna: 1000 - 1850 mm

BeicoTa: 1080 - 2120 mm

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

Hancraska 360 mm

Curnanuzatop ypoBHs (pUCyHOK 1,2)

Cremuas Creemuas Bedntunsauus Ceemuas

Hancraska Hancraeka HagcTaesxka Jm
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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
gyepe3 HePTeyT0BUTEIIb.

B KOQIHCIIEHTHBIX cemaparopax
UCTIONB3YIOTCS TAK)Ke MOBEPXHOCTHBIC SIBIICHUS,

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

OTH dYacTUYKH TOAHUMAIOTCSA Ha TIOBEPXHOCTh, WX CJIOM IOCTOSTHHO
YBEJIMYMUBACTCS M €ro HEOOXOIHMMO PEeryJIIpHO YAANIATh. TspKenble CyOCTaHIMU
OIMaJIal0T Ha JHO cemaparopa, oopasys ocamok. s yBenwmdenust 3)pPeKTHBHOCTH
paboTHI YCTPOUCTBA, €I0 HEOOXOIMMO 000PYA0BaTh KaMepoi st coopa 0CaaKoB.

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

Heobxonumo npaBmiibHO TOAOUPATH MPOU3BOIUTETHLHOCTh HE(PTCYTOBUTENS 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/

[IpaBuiabHBIM BEIOOP HEPTENOBYUIKU AJII KOHKPETHOTO OOBEKTa OUYEHb BayKEH.
Cenapatop HE MOXET OBITh CIHIIKOM
MaJICHPKUM, TaK KaK CIUIIKOM CJIA0BIA IOTOK S
HEe  TO3BONUT  MOMYYHTh  TPABHIBHBIE =
rapaMeTpbl OUUCTKH, a TAKKE HE MOXKET ObITh
CJTUIIIKOM 00JIBITUM 1o YHCTO
HKOHOMHYECKUM COOOPAKEHUSM.

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

YKPYIIHEHHASI OHLEHKA VYHEPBOB OT 3AI'PA3HEHUS
BOJOEMOB OFBEKTAMM KEJE3HOAOPOKHOI'O TPAHCIIOPTA.

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

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

B pesynbpraTe nmpou3BOACTBEHHOM AESATEIBHOCTH OOBEKTHI KEIE3HOIOPOKHOTO
TpaHcnopTa (€m0, pEMOHTHbBIE 3aBObI, IPOMBIBOYHONPONIAPOYHBIE CTAHIIUH U JIP.)
cOpachIBalOT CTOYHBIE BOJbI, PA3JIMYHBIE IO CTPYKTYpE M TPOUCXOXKICHHUIO 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 (IIOBEpXHOCTHBIC) CTOYHBIC BOABI (POPMHUPYIOTCS 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. TIpombinuieHHsle (IIPOW3BOJICTBEHHBIE) CTOKHM OOpa3yloTCs B JIETIO U Ha
JIPYTHX PEMOHTHBIX MPEANPUATHAX B Pe3yJbTaTe OOMBIBKH MOJBI)KHOTO COCTaBa H
€ro JieTajei, a TakKe MpU JIPYruxX IPOU3BOJICTBEHHBIX ONEpalUsX.

JIJIfi OYUCTKH CTOYHBIX BOJA OT 3arpsi3HEHUI MPUMEHSIOTCS TeXHUYEeCKHe
CpeAcTBa.

[IpakTryecku Bce BelleCTBa, MPUCYTCTBYIOIIUE B CTOKAaX, OTHOCSTCS 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 kadecTBa BOJbI — HECYILEH cpeibl cOPOCOB
— SIBJIIFOTCSL 3HAYEHUSI KOHIIEHTpAIlMid B HEW BPEHBIX BEIIECTB.

B3BelienHbie  BeliecTBa W JIPYTHE€  TBEPJIble MpUMECH OCEHAlT B
IUIAaMOCOOPHUK, OTKyZa IO MEpPE HAKOIUICHHS TMEePUOJUYECKH YAAISIOTCS IS
YTUIN3ALUHU WIK 3aXOPOHEHHUS.




OuuilieHHas cTOYHas BOJAa OrM0aeT MeperopoiKy U MepenBaeTcs B MPUEMHBIN
0ak, oTKyz1a 1o TpyOonpoBoaAy moaaéTcsi Ha cOpOC, MOBTOPHOE MCIIOIb30BAHUE WIIH
JOTIOJTHUTENbHYI0 00paboTKYy.

MeToioM 030HMpPOBaHHS, KOTOPHIM MOXHO OYMILATH CTOKH, COJAEpIKallue
¢enonbl B koHueHTpauuu g0 1000 mr/n. KoHeyHBIMH NpPOAYKTaAMHU OKUCICHUS
(eHona sABIAIOTCS YriIeKUCHbId Tra3 ¥ Bojga. C yBenuyeHue temmneparypbl U pH
CKOPOCTb M TOJHOTAa OKHUCJIEHHS (PEHOJBHBIX COEIWHEHUW 3HAYUTEIBHO
Bo3pactatoT.  [lanpHeilmass ~ OWoJorMyeckass  OYMCTKA  MPOU3BOJUTCA  HA
onoduibTpax.

BOJOOYUCTHBIE COOPYXEHMUS IIIIC.

Hedrenopymiku, wucnons3dyemoil B 000poTHOM cucteme [IpoMbIBOUHO-
nponapounble ctanuuu (IITIC) mnpenHa3HadyeHbl JiE  OYUCTKM W MOMKH
HedTeOeH3uHoBbiX 1uctepH. IIIIC pa3memnieHsl B 30HaxX MacCOBOM MOTPY3KH U
BBITPY3KH HE(TEMPOTYKTOB HA CHELUATbHO OTBEICHHBIX TEPPUTOPUIX, UMEIOIINX
COOTBETCTBYIOIIIEE ITYTEBOE Pa3BUTHE U 000pyI0BaHUE JIJIsi MOMKH. B psine cinyyaes
[IIIC  pacnonaratoTcss Ha  OAHOM  TEPPUTOPUU C  BaroHHbIM  JIETIO,
CHEIUATU3UPYIOIIMMCS HAa PEMOHTE IIUCTEPH.

Huctepusl mnoja HEPTEOPOAYKTHl B3aMMO3aMEHSEMbl ISl Pa3IMYHBIX, HO
Omu3kux 1o coctaBy npoaykrtoB. [IIIC  3arpA3HSIOT  CTOYHBIE  BOJIbI
HeTeNnpOoyKTaMH, B3BEIIEHHBIMH BEIIECTBAMU, KHCIOTaMH, IIEI0YaMH U APYTUMHU
xumukaTamu (6osee 130 KOMIOHEHTOB).

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

Hedtansle mnpumecu BbIACHSIIOT B HePTENOBYIIKaX H  (DIOTAIMOHHBIX
YCTaHOBKaX, KUCJIOTHI U HIEJI0YHN MOABEPratoT HEUTpATU3aLUU.

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, mT.

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

CkopocThb nswxkenus | 0,01 | 0,01 (0,01 |0,01 {001 |0O,01 |0,01 |O,01 |0,01 |0O,01
BOIbI B OTCTOMHOHN 30HE
HedTenoBYIIKH, Vi, M/C

I'myOuna poToYHOH | 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8
4acTH OTCTOMHOM 30HBI
HedTenoBymKy H,u

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

Havansuas xonrenT- | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100 | 1100
parust HeTepoyKTOB B
ounmiaemonn Boje Cy,
/M3

Koaddurment  gacosoii | 1,5 1,5 1,5 1,5 15 15 15 15 1,5 1,5
HEPaBHOMEPHOCTH mo-




CTYIUICHUs  OYMILAEMOU
BOJIBI Ky,

Yucno CEKIIII B|3 3 3 3 3 3 3 3 3 3
HeTenoByIKe 7

Honyctumast 150 | 150 | 150 | 150 |150 |150 |150 |150 |150 |150
KOHLICHTpAIs

HedTernpoayKTOB Ha

BbIx0/1e HerenoBymku C

KT/,

Temmeparypa  obopotHoit | 20 20 20 20 20 20 20 20 20 20
BOJIBI, TI0JIaBacMOM B
HedTenoBymiky, °C

Heo0xoxumo:
OnpenenuM MakCHMAalbHBIA CEKYHAHBIM pacxoj BOJBI, MS/C depe3 OJHY
CEKIINI0 He(PTEIOBYIIKHU IO (hopMyJie: Q max= Ku Py N
=Ky Py N
n 24 3600
OnpenenuM TpeOyeMyr MUPUHY B, M, KaKIOW CEKIMH HE(TEIOBYIIKU W3
yCJIOBHS TIPONycKa Qmay 110 hopmyrie: B = Q max
VB H

JUist  mpenBapuTENbHOIO  pacyeTa pa3MepoB  HE(TETOBYIIKH  MPUHATH
JAMUHApHBIA XapakTep MOTOKAa BOJbI B OTCTOMHOM 30HE TPHU TMOCTOSTHHBIX
CKOPOCTSIX JBMKEHUS BOJIbI Vg M BCIUIBITHS YacTull HedrenpoaykToB Vy. CKOpOCTh
BCIUIBITUA YacTUI] HedTenpoaykToB V., M/c, HaiiieM M3 YCIOBUS pPaBEHCTBA
BBITAJIKMBAIOIIEH apXUMEIOBOM CHIIBI U CHJIBI BSI3KOT'O COMPOTHUBIICHHS] BOABI 1O
dbopmyie:

V. = 2'g'rq2 Py
9y p
B

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

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

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

¥ — KMHEMaTHYecKas BA3KOCThb BOJBI, M2/C, 3aBUCAINAsS OT TEMIEPAaTyphl,

111 20 °C y=10% m%/c

JlnuHa OTCTOMHOW 30HBI HedTenoByWIKM L, M, ompenensiercs W3 yCIOBUS
paBEHCTBA BPEMEHM BCIUIBITUS HE(PTEUaCTHI] HA TMOBEPXHOCTh W BPEMCHH
MIPOXOXKICHUS TTIOTOKA BOJIBI B OTCTOWHOM 30HE: L=Vs g

Vy

C yueroM peanbHbIX TYpPOYJIEHTHBIX TMPOIECCOB, MPOUCXOASIIUX B
He(TeNOBYIIKE, IEHCTBUTENIbHAS CKOPOCTh BCIUIBITHS HepTeUacTHll Oy/IeT paBHA:

V, =V, —w

rane W — BepTUKaldbHas TypOYJEHTHAs COCTaBJSIONIAs CKOPOCTH, M/C; C
JIOCTATOYHOM ISl MPAKTUKU TOYHOCTHIO MOXKET OBITh MpuHATA paBHOU 0,04V,




O¢ddexTuBHOCTE pabOTHl HEPTENOBYIIKM MO YMEHBUIEHUIO KOHIEHTPALMU
HE(PTENPOAYKTOB B OUHUIIIAEMOH BOJE ONPENETIUM 10 (HOopMyJIe:

BbruricniuM  (DakKTHYECKYH0 KOHLEHTPALMIO HEPTEOPOAYKTOB Ha BBIXOJE
nedrenoBymku, r/m%;  Cyp = Cyu(1-n)

CpaBuure Cy c nmonmyctuMol mo ycinoBusM 3agaur C., U ONpPEIeIuM
MPEBBIILIAET WA HET KOJUYECTBO BHIOPOCOB, CIPABIISETCS WU HET, HE()TEIOBYIIKA
C OUUCTKOM BOABI B OOOPOTHOM CHCTEME BOJOCHAOKEHHS MPOMBIBOYHO-
npornapoyHoi craHuuu. HeoOxoaumo oyumiath (Aa Wi HET) HEPTENOBYIIKY M
OTCTOMHUKHM pETyJIIPHO HE pexe OAHOro pasa B 5-7 gueil. B ¢unbtpo-
HEUTpanu3atopax CHCTEeMAaTHMYeCKH JO/bKeH (1a WIM  HeT) 3aMEeHSThCA
GunbTpyIOUMi MaTEpHAIL.

IIpakTnuyeckoe 3ansatue 2 OnpeneneHne BeJHIUHBI JONMYCTHMOIO
BbiOpoca (IIJIB) HecropeBmIMX MeEJKHX YACTHI TOIUIMBA  (CakKH),
BbIOpAChIBaeMbIX U3 TPYOblI KOTeJbHOH. Pacyer MakcMMaJbHO AONMYyCTHMOM
KOHLEHTPALMHU CAKH OKOJIO YCThA TPYObI.

eanb padoThIi:

1. OcBoUTh METOJIbI OIEHKH KOJIOTHYECKOTr0 yIiepOa Mpu CropaHuU METKHX
YaCTHII TOIUJIMBA (CaXku), BHIOPACHIBAEMBIX U3 TPYOBI KOTEIBHOM.

OGopynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, pa31aTOUYHBIA MaTepHUall.

Xoa padoThI:

1.O3nakomurcs ¢ I1JIB u ITJIK.
2.PaccunTaTh MaKCHMAJbHO JONYCTUMON KOHIIEHTPALMH CAXKU OKOJIO yCThS

TPYyOHI.
3.CrenaTh BHIBOJIBI.

IIIK — »To MakcuManbHas KOHIIEHTpalnus mpumeceid B atMmocdepe,
OTHECEHHAas K OINpPE/ICICHHOMY BPEMEHHOMY OTPE3KY, KOTOpasi IIPH MEPUOTUIECKOM
BO3JEHUCTBUHA WIM Ha NPOTSHDKEHWM BCEM KU3HU YEJIOBEKA HE CKa3bIBACTCS HU Ha
HEM, HM Ha OKPY’KAIOIIEH Cpelle C TOYKH 3peHus BpeaHoro BozaeuctBus. 1K
OTIpeNIeTIICTCS B MI/M3.

Paznuuaror cpennecyrounyro BenumuuHy IIJIK w  MakcumanbHO-pa3oBylo.
IlocnenHsss He JOJDKHA TMPEBBINIATH TPEXPA30BOE€ 3HAYEHHUE CPEAHECYTOYHOU
BennuuHbl [1JIK Ha npoTsbkeHun He 6ostee 20 MUHYT.

Uucnennble 3Hauenus [I[JIK g kaxmoro  BpegHOro — BENIECTBA,
BBEIOpAChIBAEMOTO B aTMOC(epy 3aBHCHT OT TOKCHYHOCTH JA@HHOTO BEIIECTBA WIIH
KJIACCa OMAaCHOCTH.

MakcumanbHass KOHUEHTpAlus TOrO WM HMHOIO BPEJHOrO BEIIECTBA B
MPU3EMHOM CJI0€ aTMOC(ephl HE JODKHA MPEBBINMIATh BETUINHBI CPEIHECYTOTHOTO
3HaueHus [1/IK, a B reuenune 20 MmuHyT MakcumanbHO pazoBoro 3HaueHus [1/1K.

B 10 xe Bpemsi npu OAHOBPEMEHHOM MPUCYTCTBUM B arMoc(epe HECKOIbKUX
BPEHBIX BEHIECTB, O00JaJalOUMX OJIHOHANPABICHHBIMU JCHCTBUSIMHU, T.€.
BIIMSIIOIIMX HA OJHM M T€ K€ OpraHbl OpraHM3Ma 4YeJO0BEKa, WX CyMMapHas



KOHLIEHTpAlUsA JOJDKHA  ONpPEAENATbCS. B BHAE CYMMBl  OTHOCUTEIIBHBIX
KOHIICHTPALMI, IPUBEAEHHBIX K COOTBETCTBYIOIMM 3HaueHusM [1/IK.
CyMMa OTHOCHTENIBHBIX KOHIIEHTPALUI TAKUX BPEIHBIX BEIIECTB B BO3AYLIHOU

Cpelie HE JI0JKHA MPEBBIIIATh €IUHULIBL.

K BpennbiM BemiecTBaM OJIHOHAINPABICHHOTO JEWUCTBUS, T.€. OJU3KUM 10
XapaxkTepy OMOJOTUUECKOTO BO3ACHCTBUSI, HAITPUMEDP, OTHOCATCS:

O30n — SO2 — dhopmanbaerusn,

Cepuuctsiii raz — NO2;

SO2 — ¢ropuctelii Bogopoz;

SO2 — denon — cepoBogopo;

Cepnucrtbiii auruapua SO3 — aMMHUaK — OKHUCIIBI a30Ta.

IIAB nmu I1JIC cOOTBETCTBEHHO NPH ONPENEICHUH IMPEAETBbHO TOMYCTUMBIX
cOpoCOB B BOJAY YCTaHABIMBAIOTCA JJIs  KaXJIOro JEHCTBYIOIIETO WU
MPOEKTUPYEMOTO MPEATTPUATHSL.

Pacuer II/IB mpou3BOauTCs B TOHHAxX B rOJ, U MPEACTABISAECT KOJIUYECTBO
BPEHOTO BEIECTBA, IMPEBBIINICHUE BBHIOPOCOB KOTOPOro B armochepy He
pasperaercs.

I[IJIB 3amaercs MmO KaXJIOMy BpPEIHOMY BEIIECTBY, BBIOPAChIBAEMOIO0 OT
UCTOYHUKA 3arpsasHeHust B arMmocdepy. [Ipu ompenenenun I1JIB ot pacyerHoro
UCTOYHUKA HEOOXOIMMO YUYUTHIBATH COJEP)KAHHME Ka)JJIOT0 BPEIHOTO BEIIECTBA B
atMocdepe, 0OyCIOBIEHHOE BBIOpOCAMU OT APYTHUX HMCTOYHUKOB. CyMMapHBIE
BBIOPOCHI OT YK€ JCHCTBYIOIIMX UCTOYHHKOB 00pa3yloT (HOHOBYIO KOHIIEHTPAIUIO
Ka)XJI0OTO BPEIHOro BemiectBa B atMocdepe. [lo3TOMy OCHOBHBIM YCIOBHEM MpPH
onpenenennu [1/IB 1 pacdyeTtHOro, BBOAMMOTO B CTPOM WM JEUCTBYIOIIETO
UCTOYHUKA, YTOOBI KOHIEHTPAIMSI BPEIHOrO BEIIECTBA B MPHU3EMHOM CIIOE
atMocdephl ¢ yuetoM (OHOBOM KOHIeHTpanuu He npesbimana [1/IK mo manHOMY
BEILECTBY.

Jlisi HeOpraHW30BaHHBIX BBIOPOCOB OT COBOKYMHOCTH MEJKHUX OJUHOYHBIX
UCTOYHUKOB  ycTaHaBiuBaercs cymmapHoe II/IB. DOto xapaktepHo s
BEHTWISIIITUOHHBIX BHIOPOCOB B KOMMYHAJIBHO-OBITOBOM XO3SIICTBE TOpOJa, IS
MEJIKUX KOTEJBHBIX M JIPYIMX YCTAHOBOK, COKUTAIOIIMX OPraHUYECKOE TOIUIUBO.
Cymmapnoe I1JIB ompenensercs w3 ycioBus, 4TtoObl (OHOBas KOHIICHTpAIUs
BpenHbIX BemecTB He npesbimana [TJIK. I[Ipu aTom BEIOpOCH B atMocdepy ropoaa
MOYKHO TPHUBECTH K OJHOMY IIOKA3aTEI0 U IO HEMY OLECHUBATh JOIMYCTUMBIC
BBIOPOCHI BCEX BPEIHBIX BEIIECTB. 1akK, B YaCTHOCTH, MPU OICHKE 3arpsi3HCHUS
atMoc(epbl OT TPAHCIOPTHBIX JBUTraTENEH, pacueT U OSKCIEpUMEHTaJIbHAs
npoBepka npoBoautcs Ha cojaepxkanve CO. OpHEHTHPYACh Ha KOHIIEHTpalus
OKHCH yriepoaa B arMochepe MOXKHO BBOJUTh OTPAaHUYCHHUS W MO JPYTUM
BEIOpOCaM.

Eciu Ha maHHOM TpEeANpUATHH WA TPYIIE OOBEKTOB, PACIIOIOKEHHBIX B
OJIHOM pailoHe, 3HaueHusi ycTaHOBJIEHHBIX [I/IB mo oOBEKTUBHBIM NpUYMHAM HE
MOTYT OBITh JOCTUTHYTHI B HACTOAIIEE BPEMs, TO MO COTJACOBAHUIO C OpraHaMu
["ockoMIIpupOIbI 10MyCKAETCS MIAHUPOBAHUE MOATAIMHOTO CHUXKEHHSI BBIOPOCOB 10
TpeOyeMoil BeJIMUMHBI C YKa3aHHEM MPOJOJLKUTEIBHOCTH KaXKIOro 3Tarna J0 TOro
MOMEHTa, TIoKa He 0yayT obecnieueHbl TpedboBanust HopM [IJIK. Tlpu 3ToM BBOASATCS
Ha OIPEICIICHHbIE BPEMEHHBIE OTPE3KH BPEMEHHBIE MPEIEIbHO JONMYCTHUMBbIE



BbIOpockl win cOpochl II/IB wimm ITJC. OHuM ke MOryT HOCHTh Ha3BaHHME Kak
JUMUTHBIE HOPMBI BbIOpOCa B aTMocdepy Win cOpoca B BOJOEMBI.

Omnutara BeIOpocoB uinu cOpocoB cBepx npeaycmorpenubix 11JIB nam I1C, Ho
B mpexenax I[IIB wmmm BIIJIC npousBoauTcss B ISTUKPATHOM pa3Mepe IO
CpPaBHEHHIO C OIUIaTOM B Ipenenax HopM. Eciam ke mpeanpustue mpou3BOAUT
BBIOPOCHI MJIM COPOCHI CBEPX YCTAHOBJICHHBIX BPEMEHHBIMU HOPMaMU BEJIMYUH, T.€.
MIPOU3BOJIUT CBEPXJIUMUTHBIE BBIOPOCHI, TO 32 CBEPXJMMHUTHBIA BBIOpPOC oOIljIaTa
MIOBBIIIAETCSA B 25 pa3 MO CpaBHEHUIO ¢ HOpMuUpyemoil omiaroid. Hopmsr I1JIB nnun
IIAC noyKHBI epecMaTpUBAaThCS B CTOPOHY YXKECTOUYEHUSI HE PEXE, YeEM uepes S
JIeT.

HcxoaHble JaHHBIE.

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

donoBas xourentpaus 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, BbiOpaceiBaemoii B | 1,1 11 11 1,1 1,1 1,1 11 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
Pasnocte Mexay TemmepaTypoit | 54 54 54 54 54 54 54 54 54 54
BBIOpachIBaeMOit cMecH u

TeMIIepaTypoi OKPYKaIOILETr0
Bo3yxa, 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 MpeaenbHo  jpomyctumoro  Beiopoca  (IT/IB)
HECTOPEBIIMX MEJKUX  YacTUI[ TOIUIMBAa  (CaXkd), BBIOpAchIBAEMbIX u3

TpyObl ~ KOTeNbHOW. PaccuMrarh MakCUMajabHO JOMYCTUMYIO KOHIICHTPAIIUIO
CaXH OKOJIO YCThsI TPYOHI.

Paccunrtaem cpemHIO CKOpOCTh Wo, M/C, BBIXOJla Ta30BO3MYIIHONW CMECH U3
YCThsl HICTOYHHKA BBIOpOCA:
_4Q

7D?

3naueHus KO3()PHUITUSHTOB 7 U 1 ONPEIEIIAM B 3aBUCUMOCTH OT TapaMeTpoB f

1 Vy, M/cC:

Wo

2
f :1000.""02—"D
H*-AT

VM = 0’ 65 3'Q.—AT
H

[Ipenensuo pomyctumsiii BeiOpoc I1/IB, r/c, HarpeTroro BpeaHoro BemiecTsa u3
TpyObl B atMocdepy, HpuU KOTOPOM COAEpXKAHUE €ro B MPU3EMHOM CIIO€ HE
MpeBbIIaeT mpenenbHo aomyctumont konueHTpauuu (ILIJJK), omnpenensercs mno

dbopmyie:



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

I7B =

rae [JIK — makcumanbHasi pa3oBasi MPeESIbHO JOMyCTUMAasi KOHIEHTpalus,
mr/m3, (0,15 mr/m®), n/m =1;

F — xoaddunment, yduThiBaromuidi CKOPOCTh OCEIAaHMsI BPEIHBIX BEIIECTB B
atMoc(epHOM Bo3ayXe ([J1s1 KpyImHOaucnepcHo# neutn F = 2,5).

JUis BO3MOXHOCTH CpaBHEHUSI C (pakThyeckod (u3mepsieMod mnpuOOpammu)
paccuMTaeM BEJIMYMHY MaKCUMAaJIbHO JIOMYCTUMOM KOHIIEHTPAlMU CaXH B BHIOpOCax
OKOJIO YCTBS TPYOBI, T/M>;

I1IB
Q
Cpasnaum I1/IB ¢ 3agannbiM BeiOpocom neuiu M: (ITJIB > M).
Macca caxwu, BeiOpacbiBaeMoil B aTMocdepy HE NPEBBIIMIACT / MPEBHIIIACT
YCTAHOBJICHHBIN MPENEIbHO JTOMYCTUMBIA BBIOPOC, 3HAYUT paboTa KOTEIbHOW HE
yXyJImaeT \ yXyamaer 9K0J0rHUeCKyr0 00CTaHOBKY PEerHoHa.

CMT =

IIpakTuyeckoe 3ansaTue 3 OnpeneneHne MAKCUMAJIbLHOI KOHIEHTPAUKN
BPeAHOr0  BelmecTBA Yy 3€MHOM  NOBEPXHOCTH, MNpUjIerapmed K
NPOMBINLICHHOMY HPeANPUSATHIO, PACIIOJI0KEHHOMY HA POBHOI MOBEPXHOCTH,
NnpHu BbIOPOCe U3 TPYObI HATPETOM ra30BO3AYIIHOM CMECH.

eanb padoThi:

1. onpenenTUTh KOHIICHTPAIIMIO BPEIHOTO BEIIECTBA Y 3€MHOH IMOBEPXHOCTH,
NpUJIeTalomell K MPOMBIIUICHHOMY MPEANPUSITHIO PACIIONIOKCHHOMY Ha POBHOM
TIOBEPXHOCTH.

2. pacCUMTaTh KOHIICHTPAIMIO BPEIHOTO BEIIECTBA Y 3¢MHOW MTOBEPXHOCTH.

OobopyaoBaHue: ydeOHHKH, CXeMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTepHall.

Xoa paboThi:

1. PaccunTath BeIMUYMHY MaKCHMAIbHOM KOHIIEHTPALMH BPEJHOTO BEIIECTBA Yy
3€MHOM MOBEPXHOCTH, NPWJICTAIOMIEH K IPOMBIIUICHHOMY MPEANPUATHIO,
PacCIlOIOKEHHOMY Ha POBHOM MECTHOCTH, IIpH BBIOpOce W3 TpyOBbl Harperoi
ra3oBO3AYyIIHOW CMECH.

2.0npenennTs  (aKTHYECKYIO KOHIIEHTPAIMIO BPEIHOIO  BEIIECTBA Y
MTOBEPXHOCTH 3€MJIH C YIETOM (DOHOBOTO 3arpsI3HCHUS BO3IyXa.

3. laTh OLIEHKY pACCYMTAHHOTO YPOBHS 3arpsA3HEHMS BO31yXa B MPH3EMHOM
CJI0€ TPOMBINUICHHBIMU BBIOpOCAMHM IIyTEM CPAaBHCHHUS CO CPEIHECYTOYHOMU
npeaenpbHo gonyctumon konunentpanuei (ITIJIK).

4.ChenaTb BHIBOJBI.

HeoO0xoammo: paccuuTaTh BEJIMYMHY MAaKCUMAJIbHOWM  KOHIICHTPAIMU
BPEJHOTO BELIECTBA Y 3EMHOM IIOBEPXHOCTH, MPUJIETAr0IIET K
MPOMBIIIJIEHHOMY NpEeINPUITAI, PACIOJOKEHHOMY Ha POBHOU
MECTHOCTH, MPH BBIOpOCE W3 TPyObl HArpeTol Tra30BO3AYIIHOW CMECH.



JlaTh OLIEHKY PacCUMTAHHOTO YpPOBHS 3arpsi3HEHHs BO3JyXa B MPU3EMHOM
CJI0€ MPOMBINIJICHHBIMU BBIOpOCAMHM MYTEM CPAaBHEHHUS CO CPEIHECYTOYHOMU
npenenbHo nomyctuMoin konrentpanueit (ITAK).

HcxoaHbie 1aHHBIE.

Bapuant Ne 1 2 3 4 5 6 7 8 9 10
doHoBas 0.01 10.02 |0.03 |0.04 [0.05 |0.06 |0.07 |0.08 |0.09 |0.1
KOHIICHTpAIs
BpPEHOTO BEIIECTBA B
MPE3eMHOM  BO3JYyXeE,

Co

Macca Bpennoro | 0.7 | 0.6 05 (04 |03 |02 |01 |08 |09 |07
BEIECTBA B

atMocdepe, M

O60bem 29 |29 29 |29 |29 |29 |29 |29 |29 |29
ra3oBO3AYIIHOU

cMecH,

BhIOpaceiBaeMoil U3

TpyOBI, Q

Temneparypa, DT 1.3 | 1.3 1.3 |13 |13 |13 |13 |13 |13 |13
Bricota TpyOs1, H 24 |21 22 23 25 26 27 28 29 20
Jnametp tpyOsI, D 0.9 0.9 09 |09 |09 |09 |09 |09 |09 |09
Bpennsie BemecTBa NO | NO NO [NO |[|NO |[NO |NO |NO |[NO |[NO
Koaddumuent 200 | 200 200 | 200 |200 |200 |200 |200 |200 {200
pacceBaHHsS BPEIHBIX

BEIIECTB, A

CkopocTh  ocemaHus 1 1 1 1 1 1 1 1 1 1
BpEIHBIX BEIIECTB,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
Kosddunuent m 0.78 10.79 |0.77 |0.78 | 0.76 | 0.75 | 0.74 | 0.73 | 0.72 | 0.71
Kosdpdunuent n 1821183 |[1.84 185|186 [1.87 |[1.88 |1.89 |1.81 |1.9

MakcuManbHOe 3HAYCHHE NPU3EMHOM KOHIIEHTpAIlMU BPEIHOTO BEIIeCTBa
C,m mr/M3 , ipu BRIOpOCE HarpeToi ra30BO3AYIITHON CMECH U3 OJTMHOYHOTO
HWCTOYHHMKA TMPU HEOIATOMPUSATHBIX METECOPOJIOTHUECKUX YCIOBUSIX ONMPEACIISIEM 110

dbopmyie:
Cy =

A-M-F-m-n-n

H*.30-AT

A onpenenenna C Heo0X0JHMO:

1) PACCUHTATE CPENHION CKOPOCTh W

e
7D

Wy =

¢

, M/C, BBIX0JIA TA30BO3IYIIHOH CMECH H3 YCTbS HCTOUHHKA BBIGPOCA:




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

=1000 —2—
4 H.AT.

2. OnpegemM (paKTHIECKYR KOHLISHTPALTHEO BPEJHOTO BElIeCTBA Y [TOBEPXHOCTH 3€MITH ¢ YIeToM
{OHOBOTO 2arpA3HEHHT BO3IVEA:
C =C, +C

M th thakT

C , — MAKCHMATbHOE 3HATeHHE TPH3eMHOI KOHUSHTPALIHH BPETHOIO BEIECTBA,
C - ()OHOBAA KOHLIEHTPAIIA BPEIHOTO BEIeCTBA B MPH3EeMHOM BO3IVXE.
pacr = C.‘M -C v
B coorBerctBum ¢ T['OCTomM gisi KaxaOro NPOEKTUPYEMOTO U
JIEUCTBYIOIIETO MPOMBILIJICHHOrO Tpeanpuatus ycraHaBiaupaercsa [IBJl BpemHbIx
BEIIECTB B aTMOC(epy MPH YCIOBHH, YTO BHIOPOCHI BPEIHBIX BEIIECTB OT JAHHOTO
UCTOYHUKA B COBOKYIIHOCTM C JPYTMMHM HCTOYHHKAMHU HE  CO3JaayT
npU3eMHYI0 KoHIleHTpanwuto, nmpesbimatomyro [IJIK.  Cm + Chakr < ITJIK
BriOpochl BpeHBIX BEIIECTB OT JIAHHOTO MCTOYHHUKA B COBOKYIHOCTH C
IPYTUMH HWCTOYHUKAMHM CO3HAOT MPU3EMHYHK) KOHUEHTPALMIO, ITPEBBIIIAKIIYIO
ITJIK. Heob6xoaumo CHUXAThb 3arpsA3HEHUs aTMocdepbl oT
ITPOMBIIIEHHBIX BBIOPOCOB ITyTEM: COBEPIICHCTBOBAHUS TEXHOJOTHMUYECKUX
IPOIIECCOB; OCYIIECTBICHHUS TEePMETH3ALMH TEXHOJOTUYECKOro 000pYyJ0BaHUS;
IPUMEHEHHUSI  ITHEBMOTPAHCIOPTA;  CTPOUTENILCTBA  PA3JIMYHBIX  OYUCTHBIX
COOPYKEHHM.

Torma C

IMpakTuyeckoe 3ansaTue 4 Pacuer MaccoodOMeHa OCHOBHBIX BHIO0B ChIPbS
U TOTOBOIi MPOAYKIHM B 0€30TXOAHBIX H MAJTOOTXOAHBIX TEXHOJIOTHSAX
MPOU3BOJACTBEHHBIX MPOLECCOB HA 00bEKTAX JKeJIe3HO0POKHOT0 TPAHCIIOPTA.

Ieapr padoThI: OCBOWTH METOABI OICHKH DKOJOTHYECKOro yiiepba mpu
0C30TXOMHBIX W MAaJIOOTXOJHBIX TEXHOJIOTHSX;03HAKOMUTCS C TMPUHIUAIAMH
0C30TXOIHBIX M MAJIOOTXOHBIX TEXHOJIOTHH.

OobopyaoBaHue: yudeOHHKH, CXEMbI, TAOJIUIIBI, pa3IaTOYHBIN MaTEpHAal.

Xoa paboThI:

1.0O3nakoMutTcs ¢ npuHOMOAMH PAabOTHI OE30TXOMHBIX M MaJOOTXOMHBIX
TEXHOJIOTHUSAX Ha JKEeJIE3HOJOPOKHOM TPAHCTIOPTE.

2.PaccuntaTh MaccooOMEH OCHOBHBIX BHJIOB CHIPbsl M TOTOBOM MPOIYKIIHH.

3.Cnenatb BBIBOJIBI.

be3oTxonHas TexHomOrHsl 00€eCneYnBaeT TEXHUUYECKH JOCTHXKUMBI MUHUMYM
TBEPJABIX, JXKHUJIKHX, Ta3000pa3HbIX OTXOAOB (BHIOPOCOB, CTOKOB). be30TX0oaHOCTH
WCIIOJIb30BaHUSl ChIPhS MOYKHO JOCTUTHYTH B TOM Clydae, KOTJla OTXOJbl OJHOTO
MPOU3BOJICTBA  SABJISIIOTCSL  CBIpEM 1JiA  JApyroro. be3oTxomHas TeXHOIOTHS
npeaycMaTpUBaeT YJIaBIMBAHHWE TIOJIE3HBIX BEIIECTB B CTOKaX W BBIOpoOcax ¢
MOCJEAYIOIINMM UX UCIOJIb30BAHUEM ISl HY K] IPEANPUSITHS I pPealli3aluu.

B coBpeMeHHBIX TEXHOJOTUSX IMOJTHOE MCIOJIb30BAHUE ChIPbS MPAKTUYECKU
HEBO3MOXXHO KpoMe Toro 310 mnpotuBopeuuT Il 3akoHy TepMOIMHAMUKHU.
ManoorxoaHasi TEXHOJOTHSl XapaKTepU3yEeTCs MOJyYEHHUEM TOTOBOM MPOIYKIIMU



MPU TEXHUYECKOM MUHHUMYME TBEPIBIX, KUJKUX, Ta3000pa3HbIX OTXOJ0B (CTOKOB,
BBIOPOCOB). ManoOTXO/IHbIE  TEXHOJOTHMU  MpPelyCMaTpuBarOT pabOThl IO
nepepaboTKe OTXOAOB, HMX HCIOJIB30BAaHUE [JIi M3TOTOBJICHUS HOBBIX BHUIOB
MPOAYKIIMU U TOBAPOB HEOOXOAUMBIX JJis HaceJdeHus. ManooTXxoHas TeXHOJOTHS
MO3BOJIIET YBEIWYUTH OOBEM BBIMYCKAEMOW MPOAYKIIMH, COKPATUTh PACXO]
MIPUPOJIHBIX PECYPCOB, YMEHBIIIUTH 3arPSI3HEHUST OKPYKAIOLIEH CPEeIbI.

OTKpBITBIN TPOIECC XapaKTEPU3yeTCs MCIOJb30BAHUEM ChIPbsl TOJBKO IS
ocHOBHOUM mpoaykuuu. llose3nbie BemecTBa B oTxoAax (BeIOpocax, CTOKax) B
OTKPBITOM MPOLECCE HE YIABIUBAIOTCS, @ TOIBKO 3arpA3HAIOT OKPYKAIOIIYIO CPELy.

B 0e30TX0HOM MNpPOM3BOACTBE BAXKHOE 3HAYEHUWE HMMEET He INepepadoTka

O0TX0d0B, a oOpraHu3anuAa IPOU3BOJACTBA, TaKUM O6p330M, YTOOBI B
CaMOM TIIpomecce Hepepa60TKH ChIpbiA HCITIOJIB30BAJINCH BCC C€TO
KOMIIOHCHTBI. KonmuecTBeHHBIMH OLOCHKaMH 6630TXOI[HOCTI/I MMpOU3BOACTBA
ABIACTCA CTCIICHBb HMCITIOJB30BAaHUA B TCXHOJJIOTHMYCCKHUX mponeccax  CbhIpbia

U MaTepHuasoB.
Taxkum 006pa3zoM paccunTaiiTe MacCCOOOMEH OCHOBHBIX BUJIOB CHIPhSI U TOTOBOM
IPOJYKIIMK TPOU3BOJAMMON Ha OOBEKTax >KEJIE3HOJOPOKHOIO TpaHCIOpTa Ha
npuMepe KHUIKUX OTXOJI0B 00pa3yeMbIX B pe3yjbTaTe MPOMBIBKH IMCTEpH. B
POMBIIIEHHOCTH BBEJIEH KO UIIMEHT 0€30TX0IHOCTH Mpou3BoicTBa (%):
K6 =f* Km +K» +Ka,

rje:

K6 — ko3¢ punment 6e30TxoaHocT, 6e3pasmepHas enmmunna 0<K<I;

f - KO3 GUIMEHT TPONOPLUUOHATBHOCTH, ONIPEICIIIEMbIH SMITUPUUCCKH;

Km - k03¢ duiineHT nosHOTH UCTIOIB30BaHUE MAaTEPUATIbHBIX PECYPCOB;

K5 — xoad punrenT ncnonbp3oBaHus SHEPTETUYECKUX PECYPCOB;

Ka — k03¢ purmeHT cooTBETCTBUSI YKOJIOTHYECKUM TPEOOBAHUSIM.

Eciu k = 1, TO TEXHOJIOTMYECKUM TTpoIiecc cunuTaercst 6€30TX0aHbIM; K = 0,9-1
nporecc moutu Oe3orxomHwli; k = 0,5-0,9 mpomecc mamoorxomsbelid; Kk < 0,5
MPOLIECC OTXOIHBIMN.

HcxonHple 1aHHbIE:

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

K6—xoaddunment 0,01|0,020,03|0,040,05|0,06|0,07|0,08|0,09]|0,1
0€30TX0IHOCTH, Oe3pa3mMepHas
pemmunHa 0<K<1;

f-kosdpunment 1 1 1 1 1 1 1 1 1 1
MPOTOPIHOHATBHOCTH,
OTIPeIeIISIEMBbIii SIMITUPUIECKH;

Km - xosddunuent nonHotst | 5,2 |52 |52 |52 |52 |52 |52 |52 |52 |52
HCIIOJIb30BAHUE
MaTepHUaTbHBIX PECYpPCOB;

Ko—koadpdunment 20 |30 |40 |50 |60 |70 |80 |90 |100 |10
HCIIOJIb30BAHUS
DHEPreTHUYECKUX PECYPCOB;

Ka—xoa¢punment 20 (20 |20 |20 |20 |20 |20 |20 |20 |20
COOTBETCTBHUSL HKOJIOTHUECKUM
TpeOOBAHUSIM.

Co3nanne MaJI00TXOHBIX MPOU3BO/ICTB NMPeIyCMATPUBAET CJIeyIolIee:



1. OcHoBanue u BBIOOP CBIPBS, KOTOpOE OOECHeYMBAeT HAAECKHOCTh U
KAauecTBO MPOAYKLUMH M B TO € BpEMs OKa3blBa€T MHHUMAJIbHOE BIIMSHHE Ha
MPUPOAHYIO CPENLY;

2. O6ocHOBaHME U BBIOOpP crioco0a MoayyeHUs MPOIYyKLUNU, KOTOPBIA CBA3aH C
HAaMMEHBIIUM PacX0JOM ChIPbS;

3. O0ocHOBaHMEe © BBIOOpP crHocoda TMONMYYEeHUs NPOAYKIUHU, KOTOPBIH
oOecreynBaeT HauMEHbIIEE 3arpsi3HEHNE TPUPOTHON Cpelibl BEIOpOCAMH, CTOKaMH,
OTXOJIaMU;

4. Coznanne >(QPEKTUBHBIX MPOILECCOB M YCTPOWCTB OYKMCTKH OTXOJIOB,
BBIOPOCOB U CTOKOB C YBEJIMUYEHUEM LIEHHBIX BEIIECTB;

5. Coznanue >()PEKTUBHBIX  MPOIECCOB  KCMOJb30BAaHUE  OTXOJIOB U
U3rOTOBJIEHWE U3  HUX  CONYTCTBYIOIIEH  MPOAYKIMH, T.€.  CO3/aHHE
MHOTOCTaIMITHOTO UCTIOIB30BAHUSI CHIPhSI U OTXOJIOB;

6. CokpaiieHue  MOTepb  OKCIUIyaTallMOHHBIX ~ MaTepHaioB 32  CUeT
ONTUMM3AIUN TEXHOJOTHYECKUX TMPOIECCOB M COBEPIICHCTBOBAHUS CHUCTEMBI
TEXHUYECKOTO OO0CTYKUBAHMUS.

ManooTxoaHbie MIPOU3BOJICTBA MOTYT OBITh peanr30BaHbI B
MaIlTMHOCTPOUTEIIBHOM, JepeBO0OpadaThiBatoNield, MSCHOW, MOJIOYHOM U APYTUX
OTpacisiX MPOMBINUIEHHOCTH. K HHUM OTHOCSTCS: HCHOJNB30BAaHUE METAIONIOMA
nociie 00pabOTKHM Ha CHEHAIbHBIX 000TraTUTEIBHBIX MPEANPUATUAX; YIOTPEOIeHHE
JIOMEHHBIX IIJJAKOB B MPOIECCE CTPOUTENHHBIX MaTEPUANIOB; TPUMEHEHUE OTXO/I0B
CTEeKJIa; CHHTE3 aMMHaKa MO 3aMKHYTOMY ITUKJTYy, MOJIYYEHHE CEPHOU KHUCIOTHI U3
OTXOJIOB TpeAnpusATHid 1BETHOM Metautyprun. OnpHo U3 3hPEKTUBHBIX
HampaBJIeHU  OE30TXOJHOTO0  MPOU3BOJCTBA  BTOPUYHOTO  HCIIOJIB30BAHUS
HHEPreTUYECKUX PECYPCOB B CHCTEMax TEIUIOCHAOXKEHUS, HApUMep sl oborpesa
Terumil. BakHoe HampaBlieHHE — CHIDKEHHE MaTepUajlOEMKOCTH BBITYCKaeMOM
POIYKIIUU, YMEHBIIEHUE OTXO0I0B MPOU3BOJICTBA, MpelycMaTpUBaeMble Ha CTaIUU
IPOEKTUPOBAHUS MMPOMBIIUICHHBIX H3CIHM.

IIpakTHyeckoe 3aHsITHE 5 Pacyer miuarexeill 3a 3arpsi3HeHUe
OKPYKAaKLIeH Cpeabl KeJIe3HOAO0POKHBIM TPAHCIIOPTOM.

eanb padoThIi:

1. u3yunTh METOAMKHM pacyeTa IUIATEXKEW 3a 3arps3HeHue aTtMocdepsl
NepeBUKHBIMUA UCTOYHUKAMU.

2. BBITIOJIHUTD XapaKTEPHBIA JUIsl PEabHBIX YCJIOBHA pPabOTHI TPEANPUSTHN
KEJIE3HOJOPOKHOTO TPAHCIIOPTA PACUET MIIATEXKEH.

O6opynoBanue: yueOHUKH, CXEMBbI, TAOJIUIIbI, PA31aTOYHBIA MaTEpHUall.

Xoa paboThi:

1. OnpenenuTs HOPMATUBHYIO IUIATy 3a BBIOPOCKI B aTMoc(epHbIN
BO3YyX  3arpsA3HAIONIMX  BEIIECTB  MEPEJBMXKHBIMH  UCTOYHUKAMU  (IUIst
pPa3IUYHBIX BUAOB TOILUIMBA).

2. OnpenenuTth TOJOBYIO IUIaTy 3a TPAHCIOPTHOE CPEACTBO M JIPyTHe
NepeIBUKHBIE NCTOYHUKHU (B THIC.py0./TOJ 32 1 TpaHCIIOPTHOE CPENICTBO).



3. Ha OCHOBE BBINIOJIHEHHBIX PACYETOB CHENATh BBIBOJ, 3arps3HACT JHU
MPEANPUATUE KEJIE3HOAOPOKHOIO  TpaHCHOpTa aTMOC(HEpHBbIA BO3AYX WIIU HET.
Kakne mepsl ciieryeT npeAnpruHSTS.

DK — D§OyHKT DSKOJOTMYECKOTO KOHTPOJISE OOBIYHO CO3JAI0TCS  IPHU
JIOKOMOTHUBHBIX JIETI0 M HCIONB3YIOTCA ISl KOHTPOJI BBIOPOCOB TEIJIOBO30B.
OO6m1ast HOpMaTUBHAS IJ1aTa 3a BEIOPOCHI 3arPsSI3HSAIONIUX BEIIECTB OT MEPEABUKHBIX
HMCTOYHUKOB B 3aBUCHUMOCTH OT KOJMYECTBAa M3PACXOJOBAHHOTO TOIUIMBA (IepBas
METOJINKA).

UccnenoBanne CTPYKTyphl 3arpsi3HEHUsT arMoc(epbl  CTallMOHAPHBIMHU
UCTOYHUKAMM KEJIE3HOJAOPOKHOIO TPAHCHOpPTAa MOKa3bIBaeT, yto mnopsaka 90 %
BaJIOBOTO 00BbEMa 3arpsi3HSIONIMX BEIIECTB, BbIOpachlBaeMbIX B arMmocdepy
JMHEMHBIMUA  OPEANPUATHSIMH, HPUXOAUTCA  HA  JOJIO  DHEPreTHYECKUX
TEIUI0ArPETaToOB KOTEIbHBIX, OKOJI0 5 % 3arpsA3HSIOLIMX BEUIECTB BhIOpAchIBaeTCs B
atMoc(epy Tpu paboTe PHEPrOTEXHUUYECKUX TeIuloarperaToB (Ky3HEUYHBIX TEYeH,
arperatoB TEPMHUYECKONW OOpaOOTKM W3JENTUN, CYIIWIBHBIX YCTAaHOBOK W T.1.),
UCTIOJIL3YIOIMUX TBEPIOE, JKUIKOE U Ta3000pa3zHoe TOIiuBO. [IpubnusurenbHO
TaKO€ JK€ KOJMYECTBO 3arpsA3HSIONIMX BEIIECTB MOMagaeT B aTMocdepy ot
TEXHOJOTMYECKUX arperatoB (CTAaHKOB, MOEYHBIX BaHH, OKPAacOYHBIX KaMmep,
CBapOYHBIX TMOCTOB W T.1.). KoTioarperaTbl KOTEJIBHBIX pabOTAIOT Ha Pa3IMYHBIX
BUJIaX TOIUIMBA, U BHIOPOCHI 3arpsi3HSIONINX BEIIECTB 3aBUCAT KaK OT KOJUYECTBA U
BUJla TOIUIMBA, TaK M OT BHJA TEIUIOArperara. YYUThIBAEMBIMU 3arps3HAIOIIUMHU
BEILIECTBAMH, BBIICIIIONIMMUCS TPH CTOPaHUU TOIUIMBA, SIBISIOTCS: TBEPIbIE
yacTHIlbl (30J1a), OKCHJ YIJiepoja, OKCHABl a30Ta, OKCHUABI CEphbl, MATHUOKUCH
BaHAaJHs.

JIns KakIOro MCTOYHUKA 3arpsi3HEHUs BO3AYIIHOW CpElbl YCTAHABIMBAOTCS
HOPMATHBHI TMPeeIbHO-A0MYCTUMBIX BbIOpocoB (I1JIB) 3arps3Hstoniux BEIIECTB B
atmocdepy. IIJIB ycranaBmuBarorcs ¢ yuderom [IJIK 3arpssHsrommx BeHiecTs,
ypOBHA uX (OHOBBIX KOHIICHTPALUW, THUAPOIOTHYECKUX, TUIPOXUMUUYECKUX,
KJIUMATOJIOTHUECKHUX, T€O(QU3NIECKUX XapaKTEPUCTHUK TEPPUTOPUN U TPUPOTHBIX
o0wvekToB. Cymuocth BHemapenus [IJIB — orpanudenwe pa3oBbIX BBIOPOCOB.
[IpenensHo-nomyctumeiii  BeiOpoc (IIJIB) — wmacca 3arps3HSIOnmx BEIIECTB,
BBIOPOIIICHHAS] B BO3MYIIHBIA OacCeliH B €IMHUILY BPEMEHHU, KOTOpas HE CO3/acT B
MIPU3EMHOM IIPOCTPAHCTBE YPOBEHB 3arps3HeHus Bolie, uem [1/1K.

C 1uenbl0 CHIKEHHS BpPEIHBIX BHIOPOCOB B aTMocdepy, BO3ZHUKAIOMINX IPH
CXKUTaHUU TOIUIMBA B TOMKAaX KOTEJbHBIX, @ TAKKE B APYTUX TEXHOJOTMYECKUX
mpoleccax CleayeT MPUMEHSATh TEXHUYECKHE CpPEeICTBA OYUCTKH Ta3oB. OTH
TEXHUYECKHE CPEICTBA PEANM3yIOT OTPaHUYECHHBIM HAOOp PA3IUYHBIX MPUHLIUIIOB
JNEUCTBUS (>pdexToB OCXKJICHHUS ): rPaBUTALMOHHBIM, VHEPLUOHHBIN,
MOBEPXHOCTHOE B3aMMOJICUCTBHE, COPOITMOHHBIN, XUMUYECKUH, SJIEKTPOOCAKICHIEC
U pan apyrux. HopmaTuBbl 1aTel 3a BBIOPOCHI B aTMOC(HEPHBIA  BO3IYX
3arpsI3HAIONIMX BEIIECTB  MEPEABHMKHBIMU UCTOYHUKAMHU  JJI1  PaA3JIMYHBIX
BUJIOB TOIUTMBA YTBEPXJACHBI mocTaHoBiIeHueM [IpaBurensctBa PO ot 12.06.2003
Ne344. TInata 3a 3arps3HeHHe aTMOC(EPHOro BO3/yXa MEPEIBUKHBIX UCTOYHUKOB
noApa3feisieTcs Ha: ATy 3a JIONYCTUMbIE BBIOPOCHI U IUIATy 3a BBIOPOCHI,
MPEBBILIAIONINAE JTOMYCTUMBIE.



Tabnuua 1
HopmatuBbel mmaTel 3a BBIOPOCHI B aTMOC(HEPHBIA BO3IYX
3arps3HSIONINX BEIIECTB TEPEIBIKHBIMA WCTOYHUKAMH (1711 PA3TMYHBIX BHUIIOB

TOILJINBA)
Buja TonsiuBa Ennnuua uzmepenust IlnaTa 3a 1 enuHUIly U3MepeHus, pyo.
Bensun T 1,3
Ju3enpHOe TOILTUBO T 2,5
Kepocun T 2,5
CoKWKEHHBIN Ta3 T 0,9
CxaThlil IPUPOTHBIA a3 TBIC.KY0.M 0,7

[Inata 3a pgomycTuMble BBIOPOCHI 3arpsA3HAIONIMX BELIECTB B arMochepy
OT MepeABMKHBIX UCTOYHUKOB OMpenensercs no ¢hopmysne:

ITH Tpanc =Ye *T e,

rae: IIH TpaHCc — muiata 3a IOIMYCTUMBIE BHIOPOCHI 3arps3HSIONIUX BELIECTB B
aTMocepy OT MepeaBHKHBIX HCTOUYHHKOB (pyo.); € — BUJA TOoIMBa (€ =
1,2,3...... r); Ye — ynenpHas IulaTa 3a JOMYCTUMBIC BBIOPOCHI  3arps3HSIONINX
BEIIECTB  IPHU HUCIOJb30BaHUM | TOHHBI BHUAA ToruMBa (py0.); Te — KoaudyecTBO
BUJAa TOIUIMBA, HM3PAcXOJOBAHHOIO  MEPEIBH)KHBIM HCTOYHUKOM 3a OTYETHBIN
nepuona (T).

Tabmuna 2
'ogoBas muata 3a TpPAaHCIOPTHOE CPEACTBO M JApPYyrue MNepeABHKHBIE
UCTOYHMKH (B ThIC.py0./T0J 32 1 TpaHCIIOPTHOE CPENICTBO)

Buj TPAHCIOPTHOIO CPeACTBA I'onoBas myiaTa B ThIC.py0./rox 3a 1
TPAHCIOPTHOE CPEACTBO
JIerkoBoii aBTOMOOWIB 2,7
[Maccaxupckuii TeIIoBo3 16,2
I'py30Boii TermnoBo3 21,4
MaHeBpOBBIii TEIIOBO3 2,5

[Inata 3a mpeBbIlIIEHUE TOMYCTUMBIX BBHIOPOCOB 3arpsi3HSIIONIMX BEIIECTB OT
MIEPEIBIKHBIX HICTOYHUKOB ONPENIETISIETCS 10 (opMyIie:

IcH Tpanc = 5[ wj*d )

roe: IlcH Tpanc - 1miara 3a MPEBBINICHUE JONMYCTUMBIX BBEIOPOCOB
3arpsI3HSIONIMX BEIIECTB  OT TEPEIBMKHBIX HCTOYHHKOB (py0.); j — THI
TpancmopTHoro cpeactBa (j = 1,2,3....p); [lH j — mmara 3a TpeBBITICHUE
JOITyCTUMBIC BBIOPOCHI 3arps3HSIONIUX BEMIECTB j-TO  THIA TPAHCIOPTHOTO
cpeactBa (py6.); dj — JoIs  TPAHCHOPTHBIX  CPEJICTB j-r0O  THMIA,  HE
COOTBETCTBYIOIIUX CTaHIApPTaM.

[Inata 3a MPEBBILICHUE JOMYCTUMBIX  BBIOPOCOB HAYUCISAETCA
TEPPUTOPUAIIBHBIMU OpraHaMu Munmnpupoasl Poccun o pesyinprataM — KOHTPOJIA
COOTBETCTBUS TPAHCHOPTHBIX CpPENCTB TpeOOBaHUSAM CTAHAAPTOB.

KonudecTBO TpaHCHOPTHBIX CPENCTB, IIOJABEPraeMbIX KOHTPOJIIO B BBIOOpKE
(pa3zmenbHO TO BHAAM TOIUIMBA) JIOMKHO COCTaBiATh He MeHee: 100% - nmns
npeanpuatuii ¢ yuciaoMm TC go 20 enunun; 50% - miist npeanpusituid ¢ yuciom TC



1o 50 equnun; 30% - g npeanpusatuil ¢ yucaom TC no 100 equann; 20% - ans
npeanpusatui ¢ yncaoM TC no 500 equnun; 10% - mia npennpusarnii ¢ yucnom TC
cebie 500 equHuAL.

3akjaoueHue

Meronuueckasi pa3paboTKa IOCTpOE€HA B COOTBETCTBHU C TpeOOBaHUAMHU
npuMepHoi mporpamMmbl. COTJacHO MPOrpaMMe H3YYEeHHE OOIIEIKOIOTHUECKHUX
3aKOHOMEPHOCTEN CTPOUTCS MO YPOBHSAM OpPraHU3alUU IPUPOIBI.

N3yuenne wMaTepuania HauyMHAETCS C  B3aUMOOTHOUIEHUSI  OTIAEIbHBIX
OpraHM3MOB  CO  cpeaod  oOuTaHMs M 3aKaHYMBAKOTCS  BONPOCAMH
3aMHTEPECOBAHHOCTHU YYAIIUMUCS B OXpaHe MPUPOJIbI.

Mertoauyeckasi pazpaboTKa SIBISIETCSI PE3yAbTATOM PabOTHI CO CTYJEHTAMH Ha
yYpOKax U BO BHEYPOUHOE BpeMs.

Bonbiioe BHUMaHMWe yaensieTcs Pa3BUTHUIO MO3HABATENIBHOW JEATEIIbHOCTHU
YYaIIUXCsl, JIOTUKA MBILJIEHUS, POOJIEMHOMY U3YUYECHHUIO.

Henp skonoruueckoro oOpa3oBaHUsi COCTOUT B MPUOOIICHWU Y4YaIIUXCA K
AKOJIOTUYECKOU KYJIbType B paMKax MO3HABATEIbHON JEATEIbHOCTH.



ITokazaTeneM SKOIOrMYECKOro oOpa3oBaHUS SBISETCS YMEHHUE YYalllUXCs
UCII0JI30BaTh CBOM 3HAHUS B PA3HOOOPA3HBIX CUTYALMIX, B TOM YUCIE TPEOYIOMUX
UX TBOPYECKOW HWHTEPIPETAMA W TPHUMEHEHHs, a TAaK JK€ IPUMEHEHHS Ha
IIPAKTHKE.
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