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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
I[IK-3 Cnocoben ocymecTBiIsITh OQGOpMIECHHE W BEICHHWE MPUPOJOOXPAHHONW JOKYMEHTAIlWH,

peanu30BbIBaTh CUCTEMBI U METOJbI, MpeAHa3HAYEHHbIE AJIi KOHTPOJSI W MPOTHO3UPOBAHUS COCTOSIHHS
OKPY’KaIOIIEH CPeIbl

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN

- NPOEKTHO-IIPOU3BOJCTBEHHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepax: Cdepa HHKEHEPHO-IKOJIOTHYECKNX wu3bICKaHUK, Cdepa MOHUTOPHMHTA W TPOTHOZUPOBAHUS
cocTosiHMsI OKpyxatomen cpensl, Chepa HOpMupoBaHusS B 001acTH OXpaHbl OKpykatomiei cpeasl, Cdepa
oxpaHbl OKpyxatomen cpenbl, Cdhepa OLEHKH BO3ACHCTBUS Ha OKPYKAIOUIYIO CPEIy U SKOJOTHUYECKON
skcneptusbl, Cdepa ynpapiaeHUs IPUPOAONOIH30BaHUEM

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[1K-3 Cnocoben
OCYIIIECTBIIATH 0OhOPMIICHHE
Y BeJIeHNE
NPUPOIOOXPAHHOU
JOKYMEHTAIIUH,
peann30BBIBATh CUCTEMBI U
METOIbI, PETHa3HAYCHHBIC
JUTS KOHTPOJIS !
MIPOTHO3HPOBAHUSA
COCTOSIHUA OKpYKaroleun
cpensl

CrmocoOeH  peanm3OBBIBATH  CHUCTEMBI M METOIBI,
MIpeIHAa3HAUYCHHBIE 71T KOHTPOJSI W TPOTHO3HUPOBAHUS
COCTOSIHUS OKPYXaIOIe cpeibl

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-3 Cmocoben ocymiecTBisaTh O(QOpMIICHHE U BEIEHHE MPUPOJOOXPAHHOU
JTOKYMEHTAIIMH, PEAIN30BbIBaTh CUCTEMBI I METOJIBI, PETHA3HAYCHHBIC JIJISI KOHTPOJIS U
MIPOTHO3UPOBAHHUS COCTOSIHUS OKPYIKAIOIIEH Cpe/IbI

Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0yueHus
OTIPEICIISIIOITIX OvyHag
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBA3U 6 7 8
1 |HopMupoBanue u + | +
METOABI KOHTPOJIA
KadyecTBa
OKpY>Karollen cpesibl
2 |TIpenmurmoMHast +
MIPaKTHKA

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:




JucuuiinHa

IIPUPOIOTIONIB30BAHNUE.

«OKOJOTMYECKUIT MOHUTOPHHI»
o0pa3oBarenbHbIX OTHOWIEHUH, y4yeOHoro rutana OIl nmo nampasneruto noaroroBku 05.03.06 - Dxonorus u

OTHOCUTCA K 4YacCTu,

JucuumiHa « 9KOJI0THYE€CKU MOHUTOPHUHT) U3y4daeTcsl B 7 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast paborta 64
Jlexmm (Jlextmm) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrositensHas padota (CP) 44
3auer -

3.2.ConepxaHue Kypca:

No HazBanue
TEMBI pasnena/TeMbl

Bun yueOnoi
paboThI, yac.

Jlek |IIpa | CP
L[UH | KT.
pao.

O]0]|O

DOpMBI TEKYIIETO
KOHTPOJISI

7 cemecTp

1 ITonsarue
MOHHTOPHUHTA.
3agaun u

CTPYKTYypa.

IIpakTrueckas
pabora

2 HamuonanbHasa
cHCcTeMa
MOHUTOPUHTA.
Enunasa
rocyJapCTBEHHAas
cucremMa 4 - 4
SKOJIOTHYECKOTO
MOHUTOPUHTA.
CrpykTypa e1uHOTOo
SKOJIOTHYECKOTO
MOHUTOPUHTA.

IIpakTrueckas
pabora

3 I'moGanbHas
cucTeMa
MOHHUTOPHUHTA.
DOoHOBBIH
MOHUTOPUHT
3arpsA3HCHUS
OKpY>KaroIeu
Cpenbl.

[IpakTnyeckas
pabora

dbopMupyemMoli  ydacTHUKaMU




broMOHUTOpUHT.
buounaukaims.
®opMbI
OHUOWHIUKALIHH.

Tectuposanue;
IIpakTrueckas
pabora

ConnaiabHO-3KOIOT
HUYECKUN
MOHUTOPUHT.

IIpakTrueckas
pabora

MaremaTndeckoe
MOJICTTUPOBAHKE B
9KOJIOTHYECKOM
MOHUTOPUHTE.

[IpakTnyeckas
pabora

Dxonoro-reodusnye
CKUI MOHUTOPHUHT
OKpY>Karoleu
Cpebl.
I'eopusnueckuit
MOHHUTOPHUHT
9KOJIOTHYECKHU
OTIaCHBIX
MPUPOHBIX
MIPOLIECCOB.

TecTtupoBanue;
[IpakTnyeckas
pabora

Pacdetsl B ycioBusix
B3aMMHOTO BIMSIHUS
3arpsI3HUTEIICH.

[IpakTnyeckas
pabora

Pacuer
MaKCHUMaJIbHOIO
3HAYECHMUSI
IIPU3EMHOU
KOHILIEHTpalH
HKOTOKCHKAHTA B
YCIIOBUAX BBIOpOCa
ra3oBO3YyIIHON
CMECH U3
OJMHOYHOTO
TOYEYHOTO
HCTOYHHKA C
KPYIJIBIM YCTBHEM.

IIpakTrueckas
pabora

10

OrneHka
MaKCHUMaJIbHOM
CYMMAapHOHI
KOHIIEHTpaIuu
3KOTOKCHUKAHTOB OT
N 6mnu3ko
PacIoI0KEHHBIX
WCTOYHUKOB

IIpakTrueckas
pabora

11

O11eHKa BETUYHH
peenbHO
JIOITYCTHMBIX
BEIOPOCOB

IIpakTrueckas
pabora

12

Pacuer paccenBanus
HarpeTbIX BEIOPOCOB
BpEIHBIX BEIIECTB B
armocdepe

IIpakTrueckas
pabora




13 Pacuer paccenBanus IIpakTrueckas
XOJIOJTHBIX pabora
BBIOPOCOB BPEIHBIX | - 8 | 3
BEIIIECTB B
armocdepe.

Tema 1. [TonsasTe MoHUTOpUHTA. 3a1a4u U cTpyKTypa. (I1K-3)
Jlekumus.

VYciaoBug  yCHENMIHOW peanu3aliy 3KOJOTHMYECKOM MOMUTUKU JlocToBepHas, MoiHas M CBOEBpPEMEHHAas
uHpopMaIusi O COCTOSHUHM OKpyXKamoled cpenbl, IlpuumHax M mocneAcTBUAX HEONAronpUATHBIX, U
YpE3BBIYAHBIX HSKOJIOTHYECKUX CHUTYyallMil. DKOJOTHYECKHA MOHHUTOPHUHT KaK CpencTBo st cOopa,
XpaHeHusT U oroOpakeHuss WHGOpPMAIUM, SBISAIOMIEHCS OCHOBOM JJisi BbIPAaOOTKH SKOJOTUYECKU
0€e30MacHbIX U SKOHOMHUYECKH 3P deKkTuBHbIX pemeHnid. HazHauenue cuctembl MOHUTOPHUHT. [lomyuenus
nH(pOpMaIMU, OXBaThIBAIOIIEH BeCh KOMILJIEKC IMPOILIECCOB W SIBJICHM, HAOIIONAIOLIUXCS B Mpenenax
UCCIIETyeMOro OOBEKTa M COCEACTBYIOIIETO C HUM mpocTpaHcTBa. CoCTaBlIeHUs, KOPPEKTUPOBKA U
YTOYHEHHS TMPOTHO30B Pa3BUTHSI PA3UYHBIX IPOIECCOB, MPEICTABISAIONMX €000 MOTEHIMAIbHYIO
HKOJIOTMYECKYI0 OIMAaCHOCTh. 3aJlaid MOHUTOPHHIA. YPOBEHb, CTENEHb CIOXHOCTHU, MPUHAAIEKHOCTh
OpraHU3yeMOW CHCTEMBbl HAOMIONEeHWH. MOHUTOPHUHT OKpY)KAIOMICH Ccpeapl MNPUYUHBI  CIOKHOCTH
CTPYKTYpbl. MHOTOYpOBHEBasi U MHOTOKOMIIOHEHTHAs CICTeMa HaOJIIOIEHUH.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. Pa3zpaboTka Teoprri MOHUTOPHHTA B HaIlleH CTpaHE M 33 PyOEIKOM.
2. MHOroypoBHEBasi CHCTEMa MOHUTOPHHTA.
3.Busibl MOHUTOPUHTA.

Tema 2. HannoHnaJbHasi cucTeMa MOHUTOpHHIAa. EnnHas rocyniapcTBeHHasi cucTeMa 3K0J0rHYeCKOro
MOHHMTOpPHHTra. CTPYKTYpa eIHHOI0 3K0JI0rn4eckoro monuropunra. (IIK-3)
Jlexknus.



HaGmronenue 3a ypoBHEM 3arpsisHeHHMs OKpy»katomed cpeabl B P®. OOmerocymapcTBeHHas Ciyxoa,
OpraHu3oBaHHass Ha 0Oa3e HaOIIOMATENbHBIX, ONEPAaTHBHBIX M HAy4HbIX OpraHoB [ockoMIpuposBbl,
Pocrunpomernentpa, MuHucTepcTBa 3ApaBOOXPAaHEHUS U COLUATIBHOIO Pa3BUTHs, CEIbCKOXO35HCTBEHHBIX
U pana apyrux BeAoMCTB. (DyHKIMM HALMOHAJIBHOM CHCTEMbl MOHUTOpPHHra. OCHOBHBIE 3aJauaMu
HAIlMOHAJILHOW CHUCTEeMBbl MOHMTOpHHra. HaOmiomeHne W KOHTPOJb 3a YPOBHEM 3arpsi3HEHUS,
pacIpeneieHueM 3arps3HSIOIMX KOMIIOHEHTOB BO BPEMEHU U IPOCTPAHCTBE, BBIABICHUE HCTOYHUKOB
BbIOpOCcOB. ObecneueHne 3aMHTEPECOBAHHBIX OPraHU3aIMii CUCTEMAaTUYECKOM U AKCTPEHHOI nH(popManuei
00 W3MEHEHHWU YPOBHS 3arps3HEHHs, a TaK JK€ MPOTHO3aMH M TNPEAYNPEKICHUSIMH O BO3MOXKHBIX
M3MEHEHUAX JTUX YpOBHEW. Marepuainbl sl OCYIIECTBICHHUS MEPONPUATHH IO 3aIMUTE OKPYKAIOLIECH
NIPUPOAHON cpenpl. Marepuansl [ INPOCKTUPOBAHUSA U Pa3MEILUCHUST KPYNHBIX ITPOMBIIUICHHBIX
npeanpuATiid. [IpyHIUI HOCTPOEHMsS HAIMOHAIBLHOM CHCTEMBI MOHMTOPUHIA. YPOBHH B CTpPYKType
HAIlMOHAJILHOW CUCTeMbl MOHUTOpUHTa. CraHIMM HaOmoneHHs. TeppuUTOpHalbHBIE U PETHOHAIBHBIC
LEHTPBI, 0000IIaroImue W aHAIM3UPYIOLIHE MaTepuaibl, a TaK K€ COCTaBJSIOIINE MECTHBIE MPOTHO3BI
['onoBHBIE OpraHM3aluy, pa3pabaThIBAIOIINE IPOTHO3BI U ONPENEIISIONINE COCTOSHUE OKPYKAIOLICH CpeJibl
HaIlMOHAJILHOM H obambHOM Macmrabax. ®PopmupoBanue Enmnoit T'ocymapcrBenHHoit Cucremsl
Oxonoruueckoro Mounutopunra (EI'COM). OcnoBuble komnoHeHTsl EI'COM. MOHUTOPUHT UCTOYHUKOB
AHTPOIIOTEHHOTO BO3JCHCTBUS Ha OKPYKAIOUIYI0 cpeay. MOHHUTOPUHT 3arpsi3HeHHs aOHMOTHYECKOro
KOMIIOHEHTa OKpY’Kalollel MpUPOAHON cpeabl. MOHUTOPHHI OMOTHYECKOM KOMIIOHEHTHI OKpYXKarolei
npupopHoit  cpenpl.  CouuanbHO-THTHEHWYECKMH  MOHMTOpUHI.  ObOecrieueHue  CO3JaHusl |
(YHKIMOHUPOBAHMS HKOJIOTUYECKHX HH()OPMAIIMOHHBIX CHCTEM. TEXHOJIIOTUH EIHHOTO HKOJIOTHYECKOTO
monuropunra (EOM). Pa3paboTka u HCIONb30BaHUE CPEACTB, CUCTEM M METOJOB HAONIONCHUMN, OLIEHKUA U
BBIPAOOTKM pPEKOMEHJIAIMM H  YOpaBJSIOIIEro BO3JACHCTBHA B  NPUPOTHO-TEXHOTEHHOW  cdepe,
KoMIUIeKCHOCTh 3KOJIOTHUECKHUX MpOoOJeM, MX MHOTOACHEKTHOCTh, TECHEWIIas CBSA3b C KIIOUEBBIMU
OTpaciasiIMH SKOHOMHUKH, OOOpPOHBI M OOecCleueHHsl 3allUThl 3[0pOBbsl M OJAromnogyyus HaceJIeHUs.
[Tpuunnbl TpynHoctel ¢opmupoBanuss u ¢yHkuuonupoBanus EI'COM CraHoBineHHe HaIMOHAIBHOM
CUCTEMBI IKOJIOTUYECKOTO MOHUTOPUHTIA. TecHas CBA3b C PA3BUTHEM CUCTEMbI MOHUTOPUHIA HA JIOKAJIbHOM
Y PErHOHAIBHOM YPOBHSX, C MOJICUCTEMaMH ITI00aJIbHOTO ¥ (POHOBOTO MOHUTOPHHTA.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. ITonxoas! K CO3JaHUIO HAIIMOHATBHON CUCTEMbl MOHUTOPHUHTA.

2. Kputepuu OLICHKHM COCTOSIHUSI OKpYXalolled Cpeibl, HCIOJIb3yeMble B CHCTEME HAIMOHAILHOTO
MOHHMTOPHUHTA.

3. CTpyKTypa CUCTEMbI HAIIMOHATIHLHOTO MOHUTOPUHTA
4. HampaBiieHHs ACSTEIbHOCTH €IMHOM TOCYITapCTBEHHON CUCTEMBI KOJIOTHYE€CKOTO MOHUTOPHHTA.

5. OyHKIMUA OpraHoB QenepaabHONH HCHOTHUTEIBHOW BIIACTH BXOIAIIMX B CHUCTEMY SKOJOTMYECKOTO
MOHUTOPUHTA.

6. EnuHbII 3K0JIOrMYeCKU MOHUTOPHHT.
7. Ucnionb3oBaHKue TeOMH()OPMALIMOHHBIX CUCTEM B CUCTEME €AMHOIO HKOJIOTHYECKOT0 MOHUTOPHHTA.

Tema 3. I'nodanbHasA cucTeMa MOHMTOPUHTa. POHOBBIH MOHUTOPHMHT 3arpsSI3HEHHMS OKPYKAIOLIEH
cpensl. (IIK-3)
Jlexknus.



I'moGanbHas cucrema MoHuTOopuHra ®OoHOBBIH MOHHUTOPUHI. CroKrompMmckoil koHpepenuus OOH mo
okpyxarotei cpene B 1972 r. Ilporpamma ¢onoBbIx HabmroneHnid. HabmoneHus: oxBaTbIBaroIue Xxapakrep,
COCTaB, KPyroBOPOT W MHUIPALIMIO 3arpsA3HAIONIMX BemecTB. HabmroneHus oxBarhiBatonye reopu3niecKme
U ¢usuko-reorpaduyecKkre JaHHBIE O COCTOSIHUM cpeabl. HaOmiomeHus 3a peakuueil OMOTHI Ha ypOBHE
OT/AETBbHBIX MOMYJSIIHUNA, B3KocucTeM H Ouocdepsl B 1enoM. OntumanbHas mporpaMma (OHOBBIX
HabmoneHuit armocdepsl. ba3oBbie U pernoHanbHbIe CTaHIUU (POHOBOTO MOHUTOpUHTA. TpeboBaHUs K UX
pa3MeleHUI0, KOMUYECTBY U (DyHKIMOHMpOBaHUIO. (DOHOBBII MOHUTOPUHI KaK 4YacTh IIOOAJIBHOTO H
peruoHajibHOr0 MOHMTOpHHra llenb (OHOBOro MOHHMTOpMHra OKpyXkaromei cpenbsl. IIpoBenenue
JOJITOBPEMEHHBIX CHCTEMAaTHYEeCKHX HaOMIONCHUH 32 YPOBHEM COJEpIKAHUS 3arps3HSAIONIMX BELIECTB BO
BCeX OOBEKTAaX OKpYXKaollel cpenbl B pailoHaX, KOTOpbIE HAXOAATCS HA 3HAYUTEIILHOM PACCTOSHUM OT
MCTOYHUKOB BPEIHBIX BHIOPOCOB. BhIABICHME TNTOOANBHBIX TEHICHLIUU B W3MEHEHMAX, MPOUCXOIAIINX B
ouocdepe Ha (HOHOBOM YypOBHE 3arps3HEHUN NPU aHTPONIOTEHHOM BO3JEHCTBUU. DOHOBBIII MOHUTOPHUHT
paiioHOB  MpennojaraeMoro CTPOMTENbCTBA MPOMBIIJICHHBIX W JHEPreTHYECKUX MPEANPHUSITHH,
re0JIOTUYECKONW pa3BeIKH M IOCIEAyIoUlel TOoOBYM TOJNE3HBIX HCKomaeMbiX. dopmupoBanue (HOHOBOTO
3arpsi3HEHUs] OKpYyKaroei cpensl. [IpupoaHble U aHTPOIOTEHHBIE MCTOYHHUKH 3arps3HSIONINX BEIECTB.
BriBeTpuBanue, BhIIIETaYMBAHNE U BBIHOC MOPCKOW COJIM C MMOBEPXHOCTH MHPOBOTO OKEeaHa, U3BEPIKEHUS
BYJIKAHOB. AHTPOINOTE€HHbIE MCTOYHUKU 3arpsA3HSAIONIMX BElECTB. [IpOMBIINIJICHHOCTh, 3HEPreTHKa,
TPAHCIIOPT, CEIbCKOE XO3AUCTBO. YCKOPSIET MpoIlecca MEpeHoca pa3iIM4YHbIX XMMHUYECKUX HIIEMEHTOB M3
aurocdepsl B atMochepy U ruapochepy B pesynbTare aHTPONOreHHOW nestenbHOcTH. llocTyrienue B
OKPYKAIOIIyIO Cpelly He XapaKTEePHBIX JIJIsl Hee COSIMHCHHIA.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
. CTpykTypa 1o6aabHOi CUCTEMBI MOHUTOPHHTA.
. Ilogcucremsl, BXOASIIME B €€ COCTAB.
. Lenu u 3agaun m100aIbHON CHCTEMBl MOHUTOPHHTIA, HAIPaBJICHUS Pa3BUTHSL.
. [TapameTpsI OKpy’KarOIIEH Cpesbl, KOHTPOIUPYEMBIE CHCTEMOM (POHOBOTO MOHUTOPHHTA.
. @opmupoBaHue (POHOBOTO 3arpsA3HEHUS U (PaKTOPBI, BIUSIONIME HA HETO.
. ®opMupoBanue (HOHOBOTO 3arps3HEHUsT OMOChEpHI.

~N N L WD

. Metonsl ponoBoro Mmoruropunra. DoHoBoe 3arpsizHeHne Poccuiickoit dpeneparium.

Tema 4. buomonutopunr. buonnankanus. ®opmsel ononngukannu. (IIK-3)
Jlexknus.
BrOMOHUTOPUHT Kak COCTaBHAsl 4aCTh SKOJOTMYECKOr0 MOHUTOpUHTA. 3a1aun OnoMoHuTopunra. Cucrema
OuomMoHHTOpUHTa BOAHOM cpeabl. Kiaccudukarop kadectBa Box Mcmonbdyemslit Pocruapomerom.
bruonHaukanys Kak OLIEHKAa COCTOSIHHUS Cpellbl C TOMOIIbIO JKUBBIX OOBEKTOB. YPOBHHM OHMOMHIMKAIIWH,
OLIeHKa a0MOTHYECKUX U OMOTHYECKUX (HaKTOPOB.

Criyyan He3aMEHMMOCTH OHOMHIMKAIMH. DakTop HE MOXKET ObITh M3MepeH. DakTop TPYIAHO U3MEPUTh.
@aKTop JIerKO U3MEPUTh, HO TPYAHO MHTEpIpeTupoBarh. CornocTaBieHrne OMOMHIUKAIMU C (pU3MUECKUMU
U XUMHYECKUMH METOIAaMH OIIGHKHM Ka4decTBa OKpYXKalomel cpeapl. AKTYalbHOCTb OMOMHIUKAIIHH.
IIpocToTa, CKOPOCTH U AELIEBU3H OIPEACICHUs Ka4eCTBA CPEBbI.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. OcoGerHOCTH OMOMOHUTOPHHTA KaK YaCTH CHCTEMBbI SKOJIOTHYECKOTO MOHHUTOPHHTA.
2. Kputepuu kauecTBa OKpy>Karoliei cpezibl, KOHTPOIUPYEMBIE C TOMOILBI0 OMOMOHUTOPUTA.
3. Kputepun HeoOXOMMMOCTH NPUMEHEHHS OMOWHANKAIIMOHHBIX METOJIOB.
4. Kputepuu BbIOOpa 1 TUIBI OMOHIUKATOPOB.

Tema 5. ConnanbHo-3k010rnyeckuii Mountopuur. (IK-3)
Jlexknus.
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OcCHOBHBIE 3TaIbl SBOJIOIUN MOHUMAaHHU (QYHKLIUHU SKOJIOTHYECKOT0 MOHUTOpHHTa. KoHnenus BceoOmiei
OYHMCTKU - OOecIlieueHHe CUCTEMbI yIpaBieHUs Oojiee BBHICOKOTO YPOBHS Hepapxuu HH(popmanueir o
JIOKAJIM3alMK 3arpsi3HEHUN U UX XapaKTepucTHKaX. KOHIIeMIus TOTaabHOTO yIpaBlIeHHS J00aBIIEHUE K
(byHKIMSM MOHUTOPHHTA 3a/1a4 KOHTPOJIA 33 TEKYIIUM COCTOSHUEM OKPYXKAIOIIEeil Cpe/ibl U 3arpsi3HUTENICH.
Konnenmus sxoinoruyeckoit 6e30nacHOCTH pe3Koe pacIiIupeHue HOMEHKIIATyphl TapaMeTpOB MOHUTOPHUHTA,
BKJIIOYEHHE B OOIIYI0 CHUCTEMY 3KOJOTHYECKOTO0 MOHUTOPHUHIA MPUHLIUIHAIBHO HOBBIX KOMIIOHEHT
COLIMAIbHO-TUTHEHUYECKOTO MOHHUTOPUHTA U Jp., THOArOTOBKA K Pa3BEPTHIBAHUIO JIOMOJHUTEIBHBIX
KOMIIOHEHT, HalpuUMep, COLMAIBHO-3KOJIOTMYECKOr0 MOHUTOpUHra. KoHnenuusi ycToiuuBOro pasBUTHSA -
o0ecriedyeHre WCIONb30BAHUS PE3YIBTaTOB MOHHUTOPUHTA Ul (POPMHUpPOBAHMS TEKYIIUX ILeNed U 3amad
YIPAaBIEHUS U COBEPILIEHCTBOBAHMSI CAMOM CTPYKTYPbI CUCTEMBI IKOJIOTMUECKOTO MOHUTOPHHTA;
Metoanueckoe oOecriedeHrne COIUaIbHO-IKOJIOTHYeCKOro MOHUTOpHHTra. COBOKYHMHOCTh METOAMK cOopa,
00paboTKM M aHamu3a TMEepPBUYHOW couuoioruyeckoi wuHpopmanuu. OOIIECTBEHHOE MHEHHE I10
HKOJIOTUYECKON mpobnemaruke B neioMm. Jlupepsl obmectBeHHOro MHeHHs. CoIualbHble HpPOIECCHI,
UCTIBITHIBAIOIINE  BIMSHUE OKOJIOrMYecKuX (aktopoB. CouuanbHble MPOIECCHl B TI'eHEpaTbHOU
COBOKYITHOCTH, CIIOCOOHBIE TMOBIUATH HAa SKOJIOTUYECKYIO CUTYalnIo (TIPSMO MIJIM KOCBEHHO).

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 OcHOBHBIE METOJMKH, IPUMEHSIEMBIE ITPH MPOBEICHUHU COLUATBHO-IKOIOIHUYE€CKOT0 MOHUTOPHHT .
2 dakTophbl, BAUSIOLUIME HA JOCTOBEPHOCTH COLIMAIILHO-IKOJIOTHYE€CKOI0 MOHUTOPHUHTA.
3 IlepBoouepeHbIe MEPONPUATHS IO CO3AAHUIO CUCTEMbI COLUAIBHO-3KOJIOTHYE€CKOTO MOHUTOpUHTA B PD

Tema 6. MaTemaTnueckoe MoJAeJTUPOBAHUE B IKOJI0rnyeckomM mouuropunre. (IK-3)

Jlekuus.
MaremaTuueckue MOJENM 3arpsA3HEHUs BO31yXa, BOJIbI M MOYBBL. [IpOrHO3 M SKOHOMHUYECKas OICHKA
BO3MOXKHBIX TIOCJEICTBUN 3arpsA3HEHUH HAa OCHOBE METOIOB MAaTeMaTHyecKoro MOAETHUPOBaHUS.
Pa3paboTka Ha OCHOBE MaTeMaTHYECKUX MOJEJEeHl CHCTeM KOHTPOJS M YIPaBJICHUS 3arps3HEHUSMU.
Pa3paboTk HaydyHO 0OOCHOBAaHHBIX METOJOB JOJTOCPOYHOIO IJIAHUPOBAHUS MEPONPUSATHI, HANPaBICHHBIX
Ha COKpalIeHHE BHIOPOCOB BPEIHBIX BEILIECTB.
[TepBonauanbHbIil 3Tanm MoxpenupoBaHus. COop cBemeHuid 00 m3ydaemMoM siBIeHHWH. llaccMBHBIA OaHK
JNaHHBIX W cueHapud. DopMUpOBaHUE OMYIIEHUH 00 H3yyaeMOM SIBICHHH Ha S3bIKE MaTEeMaTHKH.
AxTHUBHBIN OaHK naHHBIX. [IpoBepka moxenu. Tumbl BeIBOMOB. Momudukamus moxenu. l{uxmmueckuii
mpouecc MoAenupoBaHus. TuUmbl MareMaTHUeCKUX Mojenel. JlerepMHMHHUpPOBAHHbIE U BEPOSTHOCTHBIE.
[IpeckpuntuBHble U JAeckpuntuBHble. [Ipumepbl Mopeneill ONMUCHIBAIOMIMX 3arps3HEHHE aTMocdepsl,
ruapocdeps! u murochepsl.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. DTanbl ¥ TUNBI MOAEIEH TPUMEHIEMBIX ITPU TPOBEACHUN MOHUTOPHUHIOBBIX UCCIIEIOBAHUM.
2. YcnoBusi, BIUSIONIKE Ha TUCIIEPCHUIO Ta30B B aTMocdepe.
3. OcoOeHHOCTH MOJIETMPOBAHUE 3aTrPS3HEHUS BOIHON CPEIbl OPraHMIECKUMH OTXOJIaMH.
4. OcHOBHBIE TpPYIHOCTH, BO3HHMKAIOIIUE MPU MOACIUPOBAHUU 3arps3HEHUs TOYBBI MPU pas3iiUuBax
YIJIEBOJIOPOIAX.

Tema 7. JkoJ10ro-reopu3nyecKuii MOHUTOPHHT OKpYysKarouieil cpeabl. I'eodu3nyecknii MOHUTOPHHT
JKOJIOTMYECKH OMACHBIX NPUPOAHBIX npoueccos. (ITK-3)
Jlexknus.
DKO0JI0ro-reo(pu3NIeCKUii MOHUTOPUHT KaK MHOTO(AKTOpHAsi M1 MHOTOCBSI3HAsI CTPYKTYPY I'eO(U3NUECKHX
HAOMIONCHUH 32 M3MEHEHUSIMH OKPYXKAIOLIEH Cpeibl, BIUSIONIMMUA Ha COCTOSIHHUE OHOTBHI U 30pPOBbHE
YCJIOBCKA U OGyCJIOBJIeHHbIMI/I I[eflCTBI/IeM BHEITHUX MO OTHOIICHUIO K 3eMJjie U BHYTPCHHUX ITPHUPOAHBIX
CHJI, a TaK¥XKC BSaHMOHCﬁCTBHGM NpUPOAHBIX, TPUPOJHO-TCXHUUYCCKUX U TCXHUYCCKUX CUCTCM.
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OOBEKTBl HM3y4eHUS. [eopusuueckne mnapameTpel Cpeabl (Temmeparypa, Oapuyeckoe TaBlICHHE,
ceiicMuyHoCTh U T.0) [lomydeHue naHHBIX O (U3NYECKOM 3arpsi3HEHUH JHUTOC(Ephl, TUApochepsl U
arMocdepbl, MOHUTOPHHT T€OJIOTHUYECKUX M TEXHOTCHHBIX MPOIECCOB, BIMSIOMIUX HA YCIOBHUS XKU3HHU H
(YHKIMOHHMPOBAaHHE PA3IMYHBIX OOBEKTOB TexXHOC(ephl. Vcronapb30BaHUME TaHHBIX T'eOJIOTHYECKHX,
THJPOTEOJIOTHUECKUX, KINMATUYECKUX, T€OXUMHUECKUX, SKOJOTHMYECKUX M JAPYTHX HCCIICAOBAHHMA.
KparkoBpeMeHHbIE M JOITOCPOYHBIE MPOTHO3BI 3BOJIOIUHM TEOIKOJOTHMYECKONH OOCTAaHOBKM, a TaKkKe
pa3pabaTbIBa€MBIX COLMAIBHBIX M SKOHOMUYECKUX mporpamm. [lomyyaemas nHpoOpMaLus MOXKET 0Ka3aThCs
M0JIE3HON U MPH OLIEHKE BHE3AITHbIX

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. IToHATHE ¥ IPUHITUTIBI OPTAaHU3AIUH YKOJIOTO-T€0(HU3NIECKOTO MOHUTOPHUHTA.
2. [TpuHIMIIBI OpraHU3alyy KOJI0T0-Te0()pU3MIECKOro MOHUTOPUHTA.
3. HaGnronarenpHast CETh U TEXHUUECKOE OCHAIIEHUE IKOJIOTO-re0PU3NIeCKOr0 MOHUTOPHHTA.

4. Meroasl cbopa, aHanu3a, oOpabOTKM W TPEACTABICHUS JAaHHBIX B CUCTEME HKOJIOTO-TeO(PH3NUECKOro
MOHHUTOPHHTA.

Tema 8. PacueTnl B yc/j10BHSIX B3aMMHOTIO BiusiHusA 3arpsizaureei. (IIK-3)
IIpakTH4eckoe 3aHATHE.
B xone BbInonHeHHs paboThl yUaIlIMMKCS JOJKHBI ObITh MPOU3BEACH pacueT 3HaueHUs PUBEICHHON
MIPEAEIbHO-0ITYCTUMOM KOHLIEHTPALUY B YCIOBHUAX B3aUMHOTO BIIUSHUS 3arPA3HAOIINX BEIIECTB.
PaccmoTpensl cityyan CHHEpreTH4EeCKOTO U @aHTarOHUCTUYECKOTO B3aUMOJICHCTBHS, a TAKXKE CITydan
aHTaroHMU3Ma.

Tema 9. Pacuer MAKCMMAJILHOI0 3HAYEHUSA NMPU3EMHOI KOHUEHTPAIUU IKOTOKCUKAHTA B YCJIOBUAX
BbIOpPOCA ra30BO3YLIHOM CMECH M3 OJUHOYHOI0 TOYEYHOI0 HCTOYHUKA ¢ KPYyIiibIM ycTheM. (ITK-3)
IIpakTH4eckoe 3aHATHE.

B xone BbimonHeHus paboThl 00y4aroMMHUCS TOJKEH ObITh TPOU3BEIEH pacieT MaKCUMaIbHON
MIPU3EMHON KOHIEHTPALMH 3arPsI3HATENECH, BBIICISIOMINUXCS U3 OIMHOYHOIO TOYEYHOIO UCTOYHUKA,
PacCTOsTHUS OT UCTOYHUKA BHIOpOCA COOTBETCTBYIOIIETO 00Pa30BAHUIO MAKCUMAILHOM MIPU3EMHOM
KOHIIEHTpAIMH, COOTBETCTBYIOIIEH OMAaCHOM CKOPOCTH BeTpa 00 pa3INYHOrO MPOUCXOKICHUS B
3aBHCHMOCTH OT aTMOC(EpHBIX YCIOBHI U penbeda MECTHOCTH, MO0 HUXKE MPEATI0KEHHON METOAUKE.

Tema 10. OneHnka MaKCUMAJbLHOW CYMMAPHOI KOHLIEHTPANUN IKOTOKCHKAHTOB OT N 0JIM3KO
pacnonoxkeHHbIX ucTOYHUKOB (ITK-3)
IIpakTH4eckoe 3aHATHE.
B xone BbimonHeHus paboThl 00y4aroMMHUCS TOKEH ObITh TPOU3BEIEH pacueT MaKCUMaIbHON
MIPU3EMHON KOHIEHTPALUU 3arpsI3HATENIEH, BBIICISIOIINUXCS U3 TPYIITBl HCTOYHUKOB, PACCTOSHUS OT
MCTOYHHKA BHIOPOCA COOTBETCTBYIOLIETO 0Opa30BaHUIO0 MAaKCUMAIbHOM MPU3EMHOM KOHIIEHTPALIUH,
COOTBETCTBYIOLIECH OMacHOW CKOPOCTH BETpa 00 pa3IuYHOro MPOUCXOXKICHUS B 3aBUCUMOCTH OT
arMoc(epHBIX YCIOBHM U penbeda MECTHOCTH, MO HIKE MPEAJIOKEHHOW METOMKE.

Tema 11. Onenka BeJIM4MH NpeaebHO JonycTuMbIX BoiOpocos (I1K-3)
IIpakTnyeckoe 3ansATHE.

B xone BbIONMHEHUS pabOTHl YYaLTUMHCS JOJDKEH OBITh IPOU3BECH PACUET BEIIMUMHEI
IpeaenbHO-T0IMYCTUMOTO BEIOpOCa U3 OJMHOYHOTO HCTOYHMKA. [Ipon3BeIeHO COMOCTaBIeHUE JaHHOTO
rapamMeTpa pacCYuTaHHOIO C UCIOIb30BAHUEM BEJIMUUH IIPEAEIBHO-I0IYCTUMBIX KOHIIEHTPALUH,
YCTaHOBIJICHHBIX ISl BO3lyXa paboueil 30Hbl, a TaKXKe BEIMYUH MPEAeIbHO-I0MYCTUMBIX KOHLIEHTPAIHH,
YCTaHOBJICHHBIX IS BO3/1yXa HACEJICHHBIX MECT.

Tema 12. Pacuer paccenBaHusi HArpeThiX BLIOPOCOB BpeaHbIX BemecTB B atmochepe (ITK-3)
IIpakTH4eckoe 3aHATHE.



B xone BbImonHeHUs paboThl yHauuMucs O0JKEeH ObITh MPOU3BEACH PACUET PACCEHBAHUS HATPETOTO
BbIOpOCA BPEHOTO BELIECTBA U3 BHICOKOTO OJMHOYHOTO UCTOYHHKA C KPYIVIBIM YCTheM (Tpy0Oa) B
arMocdepe. OLieHeHa BeTMYMHA TPEAETHHO JOMYCTUMOTO BEIOpOCa BPETHOTO BEIIECTBA B aTMOC(hepy
(ITJAB, r/c), npu KOTOPOM €ro MakCUMallbHasi KOHIIEHTPALUS B IPU3EMHOM CJI0€ BO3/lyXa HE MPEBBIIIACT
[TAKM.p., a Takyke MUHUMaIIbHAs BbiIcoTa Hmin nctounuka BeIOpoca /Ui pacceuBaHus BEIOPOCOB uepes
OJMHOYHBIN HCTOYHUK, IPU KOTOPOI MakCUMalibHasi KOHLIEHTPALUS BPEAHOTO BEIIECTBA B PU3EMHOM CJI0€
He npesbimaet [TIKm.p

Tema 13. Pacuer paccenBaHusi X0J0IHbIX BLIOPOCOB BpeaHbIX BelecTB B arMochepe. (ITK-3)

IIpakTH4eckoe 3aHATHE.
B xone BbInonHeHHs paboThl yUalIUMHUCS TOJKEH ObITh TPOU3BEICH PACcUeT PACCEMBAHUS XOJIOIHOTO
BBIOpOCA BPETHOTO BEIIECTBA U3 BHICOKOTO OAMHOYHOTO UCTOYHHKA C KPYIJIBIM YCTheM (TpyOa) B
armocepe. OnieHeHa BelHUrHa MPEAesIbHO TOMYCTUMOTO BEIOpOCa BPEHOTO BellecTBa B arMocepy
(ITAB, r/c), mpu KOTOPOM €Tr0 MaKCUMaJIbHAsi KOHIIEHTPAIUs B IPU3EMHOM CJIO€ BO3/lyXa HE MPEBbIIIAET
ITJIK m.p., a Takke MUHUMAaIbHAs BbicoTa Hmin ncrounnka BeIOpoca jisi pacCeMBaHUs BLIOPOCOB Uepes
OJIMHOYHBIN UCTOUHUK, IPU KOTOPOI MaKCHUMallbHasi KOHLEHTPALUs BPEAHOIO BEIIECTBA B IPU3EMHOM CJI0€
He npessbimaet [IJIKm.p.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocemnraemocts — 10 GamtoB
*  TEKyIUHd KOHTPOJbL — 70 OamioB
* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIid
* mpeMHalibHBIE OaIThl — 5 0asIoB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
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IToustue
MOHHTOPUHTA.
3agaun u

CTPYKTYypa.

[IpakTnue
cKas
pabora

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

4 Ganna — CTYJICHT yMEET COMOCTABUTH MOJYUYCHHYIO TIPU TOATOTOBKE
K TIPAKTHYCCKOMY 3aHATHIO HH()OPMAIINIO, CPABHUBATEH PA3HBIC TOUKU
3peHHs Ha aHATHU3UPYEMYIO TPOOJIeMyY, YMETh YeTKO (HOpMYITHUPOBATH
CBOM BOTPOCHI W OTBEYaTh Ha 3aJaBacMblc €My BOIPOCHI, BECTH
JHCKYCCHIO.

3 Oanna - CTyIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TIPH MOATOTOBKE K
MPAKTHUYCCKOMY 3aHSATHIO WH(POPMAIIMIO, OTBEYaTh HAa OOJBIINHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAJCET TCOPETHUECKUM MATEPUATIOM 10 TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

HammonanbHas
cHCTEMa
MOHUTOPUHTA.
Ennnas
rocyJapcTBeHHa
s CHCTeMa
JKOJIOTHYECKOTO
MOHUTOPUHTA.
Crpykrypa
€IUHOTO
JKOJIOTHYECKOTO
MOHUTOPUHTA.

[IpakTnue
cKas
pabora

VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

4 Gannma — CTYJICHT yMEET COMOCTABUTh MOJYUYCHHYIO TIPU TOATOTOBKE
K TIPAKTHYCCKOMY 3aHATHIO HH()OPMAIINIO, CPABHUBATEH PA3HBIC TOUKH
3peHHS Ha aHATHU3UPYEMYIO TPOOJIeMyY, YMETh Y4eTKO (HOpMYITHUPOBATH
CBOM BOMPOCHI W OTBEUaTh Ha 3aJaBacMblc €My BOIPOCHI, BECTH
JHCKYCCHIO.

3 Ganna - CTyIEHT yMeeT MPUMEHSTh MOJYYCHHYIO TIPH MOATOTOBKE K
MPAKTHYCCKOMY 3aHSATHIO WH(POPMAIMIO, OTBEYaTh HAa OOJBIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAACET TCOPETHUCCKUM MATEPUaTIOM 10 TEMe
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS
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I'moGanbHas
cHucTeMa
MOHHTOPUHTA.
DoHOBLIN
MOHHUTOPUHT
3arpsi3HEHUS
OKpYyXarolein
Cpenpbl.

[IpakTnue
cKas
pabora

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

4 Ganna — CTYJICHT yMEET COMOCTABUTH MOJYUYCHHYIO TIPU TOATOTOBKE
K TIPAKTHYCCKOMY 3aHATHIO HH()OPMAIINIO, CPABHUBATEH PA3HBIC TOUKU
3peHHs Ha aHATHU3UPYEMYIO TPOOJIeMyY, YMETh YeTKO (HOpMYITHUPOBATH
CBOM BOTPOCHI W OTBEYaTh Ha 3aJaBacMblc €My BOIPOCHI, BECTH
JHCKYCCHIO.

3 Oanna - CTyIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TIPH MOATOTOBKE K
MPAKTHUYCCKOMY 3aHSATHIO WH(POPMAIIMIO, OTBEYaTh HAa OOJBIINHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAJCET TCOPETHUECKUM MATEPUATIOM 10 TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

buomonuTopuHr

Buonnnukamus.
Dopmbl
OHMOMHIUKAIIAH.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)
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10 6annoB — CTyOEHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gania — CTyACHT NpaBHIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
4 Gamna — CTyOEHT IpaBWIbHO oTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT

IIpakTnue
cKast
pabora

VYcTHOE BBICTYIUICHHE IO PE3yJibTaraM JIOKIIaJa COCPEJIOTOYCHO Ha
OCHOBHBIX BOIpOCaX, u 3aBepIaeTcs BBIBOJIAMH,
chopMymHpoBaHHBEIMH B X0j1€ M3ydeHHs marepuaia. CobecemoBaHue
MperoaraeT OpraHu3anuio 0ecebl TPENoIaBaTeNs co CTyICHTaMU
Mo  BOMpOCaM  MPAaKTUYECKOTO  3aHATHS C  I[elblo  Oonee
OOCTOSITENIEHOTO BBISBIICHUS] UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Ipymmbl MOTYT y4acTBOBAaTh B
o0CyXJeHnt, 00aBiIATh HH(OpMAINIO, JUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

4 Ganna — CTYJEHT yMEET CONOCTABUTh IMONYUYCHHYIO TIPU TIOATOTOBKE
K TIPaKTHYECKOMY 3aHSTHIO HHQOPMAIINIO, CPABHUBATEH PA3HBIC TOUKH
3peHHS Ha aHATM3UPYEMYIO TIPoOIJIeMy, YMETh YeTKO (HOpMYITUPOBATH
CBOM BONPOCH W OTBEYaTh Ha 3a/JlaBacMble €My BOIPOCHI, BECTH
JICKYCCHIO.

3 Ganna - CTyIEeHT yMeeT IPUMEHSITh IMOMyYSHHYIO TIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh Ha OONBIIMHCTBO
BOIIPOCOB, BECTH JMCKYCCHIO.

2 famra — CTYIEHT BIIaJIeeT TCOPETHUCCKUM MATEpPHATIOM IO TEME
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CQOPMYIHpPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cyXaeMyto pooIeMy.

Ecmu cryneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Hale4aTaHHOMY TEKCTY — OTBET OaJlllaMH He OIICHUBACTCS
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ConuanbHO-3K0
JIOTHUECKUN
MOHUTOPUHT.

[IpakTnue
cKas
pabora

VYcTHOE BBICTYIUICHHE MO PE3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Matepuana. CobecenoBaHue
MpernoaraeT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHA C  I[EeNbl0  Oosee
0OCTOSITENIBHOTO BBISBICHUS WX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl IPymmsl MOTYT y4acTBOBATh B
obCyXxaeHnH, M00aBIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

4 Ganna — CTYJICHT yMEET COMOCTABUTH MOJYUYCHHYIO TIPU TOATOTOBKE
K TIPAKTHYCCKOMY 3aHATHIO HH()OPMAIINIO, CPABHUBATEH PA3HBIC TOUKU
3peHHs Ha aHATHU3UPYEMYIO TPOOJIeMyY, YMETh YeTKO (HOpMYITHUPOBATH
CBOM BOTPOCHI W OTBEYaTh Ha 3aJaBacMblc €My BOIPOCHI, BECTH
JHCKYCCHIO.

3 Oanna - CTyIEHT yMeeT MPUMEHSTH MOJYYCHHYIO TIPH MOATOTOBKE K
MPAKTHUYCCKOMY 3aHSATHIO WH(POPMAIIMIO, OTBEYaTh HAa OOJBIINHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAJCET TCOPETHUECKUM MATEPUATIOM 10 TEME
MPAKTHYECKOTO 3aHATHS, WHOTJAA 3aTPYJHSAETCS MpH OTBETC Ha
BOMPOCHI, HE yMeeT CHOPMYIMPOBATh CBOKO TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTymeHT He BageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

MaremMarndecko
e
MOJETUPOBAHKE
B
SKOJIOTMYECKOM
MOHUTOPHUHTE.

[IpakTnue
cKas
pabora

VYcTHOE BBICTYIUICHHE MO Pe3yJbTaraM JOKIaaa COCPEIOTOYCHO Ha
OCHOBHBIX BOMpPOCaX, u 3aBepiIacTCs BBIBOJIAMH,
chopMyTHPOBaHHBIMHU B XOfi¢ M3yueHHs Marepuana. CobecenoBaHue
MpernoaracT OpraHu3anio 0ecebl MPENoaaBareis co CTyACHTaMU
MO0  BOMPOCAaM  MPAKTUYECKOTO  3aHATHS C  I[EeNbl0  OoJee
0OCTOSITENIBHOTO BBISBICHUS UX 3HAHWH 10 OMPEACICHHOMY pa3/eny,
Teme, mpobieMe W T.I. Bce WieHbl Ipymmsl MOTYT y4acTBOBATh B
o0CyxaeHnr, T00aBNIAThL HH(OpPMAINIO, AUCKYTHPOBATh, 3a/1aBaTh
BOTPOCHI U T.1I.

4 Gannma — CTYJICHT yMEET COMOCTABUTh MOJYUYCHHYIO TIPU TOATOTOBKE
K TIPAKTHYCCKOMY 3aHATHIO HH()OPMAIINIO, CPABHUBATEH PA3HBIC TOUKH
3peHHS Ha aHATHU3UPYEMYIO TPOOJIeMyY, YMETh Y4eTKO (HOpMYITHUPOBATH
CBOM BOMPOCHI W OTBEUaTh Ha 3aJaBacMblc €My BOIPOCHI, BECTH
JHCKYCCHIO.

3 Ganna - CTyIEHT yMeeT MPUMEHSTh MOJYYCHHYIO TIPH MOATOTOBKE K
MPAKTHYCCKOMY 3aHSATHIO WH(POPMAIMIO, OTBEYaTh HAa OOJBIIUHCTBO
BOIIPOCOB, BECTH JTHCKYCCHIO.

2 Oamma — CTYACHT BIAACET TCOPETHUCCKUM MATEPUaTIOM 10 TEMe
MPAKTHYECKOTO 3aHATHS, WHOTJA 3aTPYJHSAETCS MpPH OTBETe Ha
BOMPOCHI, HE yMeeT CHOPMYJIMPOBATh CBOK TOYKY 3PCHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecimu cTyaeHT He BiageeT MpoOIeMaTHKold MPaKTHYECKOTO 3aHSITHS,
HE MOXET OTBEYaTh Ha BOMPOCHI, 3aYUTHIBACT OTBET IO
HaleYaTaHHOMY TEKCTY — OTBET 0ajylaMH HE OIICHUBACTCS

Okojoro-reopus
MYECKUI
MOHHUTOPUHT
OKpYyXarolein
Cpenpbl.
Tleopuznueckwmii

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — CTyOCHT HpaBWIIbHO oTBeuaeT Ha 75-100% BompocoB B
TecTe

7 Gannia — CTyACHT MpaBHIbHO oTBedaeT Ha 50-74% BOmpocoB B TecTe
4 Gamna — CTyOEHT HpaBWIbHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
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MOHHUTOPHUHT | [[pakTHue VYcTHOE BBICTYIUIEHHE IO pe3ynbTaTaM JOKJIaJa COCPENOTOYEHO Ha
OKOJIOTHYIECKH CKas OCHOBHBIX BOIIPOCAax, u 3aBepIIacTCs BBIBOJAMH,
OIIaCHBIX pabora chopMyIHpOBaHHBIMHU B XOf€ M3ydeHHs Marepuaina. CobecemoBanue
HIPUPOAHBIX npeArnoaaraeT OpraHu3auuio 0eceapl NPEenoaaBaTeis co CTyIeHTaMu
HpOHEeCCOoB. MO0 BOMpPOCaM  MPAaKTUYECKOTO  3aHATHA C  Lelblo  Oonee
OOCTOSITENIHOTO BBISIBICHUS WX 3HAHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpobieMe U T.II. Bce wieHsl Ipynmbsl MOTYT y4acTBOBaTh B
o0cyxJeHnu, no0aBisATh HH(OpMaNWIo, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1I.
4 Ganna — CTYAEHT yMEEeT CONOCTABUTH MOMYyYCHHYIO TIPU OATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH()OpMAaLHUIO, CPAaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHAJTM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HhOpMYITUPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
JUCKYCCHIO.
3 Oamna - CTyIeHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO.
2 Ganna — CTyIEHT BIIQJEET TCOPETHUECKUM MAaTepuaoM IO Teme
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooiemy.
Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OajylaMH He OILICHUBAeTCs
8. Pacuets! B [IpakTnue B 3aBHCHMOCTH OT KOJMUYECTBA BBINOJHEHBIX 33JaHUN M KadecTBa
YCIIOBUSIX cKas pewenus, odyuaromuiics nomydaet ot 0 1o 6 GanioB
B3aMMHOTO pabora
BIIMSTHUS
3arpsi3HUTENEH.
9. Pacuer [IpakTnue B 3aBHCHMOCTH OT KOJMUYECTBA BBINOJHEHBIX 3aJaHUM M KadecTBa
MaKCHUMAaJIbHOTO cKas pemenus, odyuaromuiics nomydaet ot 0 1o § Ganios
3HA4YEHUs pabora
MPU3EMHON
KOHILIEHTpaluu
9KOTOKCHKAHTa
B YCIIOBHSIX
BbIOpOCa
ra30BO3AYIIHOMN
CMECH U3
OJMHOYHOTO
TOYEYHOTO
HCTOYHHKA C
KpYyIJIBIM
YCTBEM.
10. Onenka IIpakTnue B 3aBHCHMOCTH OT KOIMYECTBA BBINOJNHEHBIX 3aJaHUM W KadecTBa
MaKCHUMaJIbHON cKas pereHus, o0ygaromntuiics momydaet ot 0 go 6 6amioB
CyMMapHOM pabora
KOHIICHT AN
JKOTOKCHKAHTOB
ot N 6iu3ko
PacION0KEHHBI
X HMCTOYHHKOB
11. Onenka [IpakTnue B 3aBHCHMOCTH OT KOJMUYECTBA BBIMOJHEHBIX 33JaHUM M KadecTBa
BEITMYNH cKas pemenus, odyuaromuiics nomydaet ot 0 1o 6 6anaoB
MIpeIEIBHO pabora
JIOTTYCTUMBIX

BBIOPOCOB
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12. Pacuer IIpaktuue 8 B 3aBHCHMOCTH OT KOJHMYECTBA BBINOJHEHBIX 3aJaHUA M KadyecTBa
pacceuBaHHS cKast pernieHus, ooy4aromuiics nonydaer ot 0 o 8 6amios
HArpeThIX pabora
BEIOPOCOB
BPETHBIX
BEILIECTB B
arMocdepe
13. Pacuer IIpaktrue 8 B 3aBucrMoOCTH OT KOJIMYECTBA BBIMOTHCHBIX 3aJaHUN W KadecTBa
paccenBaHUs cKas perieHus, o0y4aromuiics momy4daet ot 0 1o 8 6amioB
XOJOTHBIX pabora
BBEIOPOCOB
BpPEIHBIX
BEIICCTB B
armocdepe.
14. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

8 0ayoB — cTyeHT nocetui He MeHee 80% 3aHsTHid

6 6ayIoB — CTyACHT moceT He MeHee 50% 3aHsaTuit

4 Gama — CTy[IEHT MOCETHIT He MeHee 25% 3aHsaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAYUCIISIFOTCS

15. [IpemuansHbie OaIBl 5 Jl06aBmsIroTCs 32 pe3yAbTaTHBHOE yYacTUE B MPOEKTaX, OJMMIIHAaXx,
BBICTaBKaX, KOH(EpEeHIHUIX U Ipyrue GopMbl aKTUBHOCTH B TIpoLiecce
W3yYCHHS AUCLUIIINHEI.

16. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTUHTOBOM  OLIGHKM MO JAMCUUIUIMHE B TPATUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
IIpakTyeckas padora

Tema 1. [lonsiTue MOHUTOpPUHTA. 3aa4U U CTPYKTYpa.
1. Pa3zpaboTka Teoprri MOHUTOPHHTA B HaIlleH CTpaHE M 32 PyOEIKOM.
2. MHOroypoBHEBasi CHCTEMa MOHUTOPUHTA.
3.Busibl MOHUTOPUHTA.

Tema 2. HanmoHnanpHas cucreMa MOHMTOpUHTa. EfquHast rocyjapcTBEHHas: CUCTEMA SKOJIOTUUYECKOTO
MOHHUTOpUHTa. CTPYKTypa €JUHOr0 HKOJIOIMUYECKOT0O MOHUTOPHHTA.

1. HanmpaBneHust A€SITEILHOCTH €IMHOM rOCYyJapCTBEHHOM CUCTEMBI SKOJIOTHYECKOTO MOHUTOPUHTA.

2. OyHKuM OpraHoB (enepasbHONH MCIOTHUTEIBHOM BIACTH BXOIAIIMX B CHCTEMY 3KOJOTHYECKOTO
MOHUTOPUHTA.

3. EnuHBIN 3KOJIOTMYECKUH MOHUTOPHHT.

4. Ucnonb3oBaHue reoMH(MOPMALIMOHHBIX CUCTEM B CUCTEME €MHOTO YKOJIOIMYECKOTO MOHUTOPUHTA.

Tewma 3. I'moGanbpHas cucTemMa MOHUTOPUHTA. DOHOBBIM MOHUTOPHHT 3arpsI3HEHUS OKPYKAIOMIEH CPeIbl.
1. Crpykrypa r1006anbHON CHCTEeMbI MOHUTOPUHTA.
2. IloncucTemsl, BXOIAIINE B €€ COCTaB.
3. lenu u 3agaum 1106aMBbHON CUCTEMBI MOHUTOPHHTA, HATIPABIICHUS PA3BUTHSI.
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Tewma 4. buomonutopunr. buonnnukanus. ®opmbr OMOMHAWKAITUH.
1. HOIIXOIII:I K CO31aHHUIO HaHI/IOHaHBHOfI CUCTCMBIL MOHI/ITOpI/IHI‘a.

2. Kpurepun OIEHKM COCTOSHUSI OKpY’Kalolllell cpezbl, HCIONb3yeMble B CHCTEME HaIMOHAJIbHOTO
MOHHUTOpPUHTA.

3. CTpyKTypa CUCTEMBI HAIIMOHAJILHOTO MOHUTOPUHTA

Tema 5. CounanbHO-3KOIOTHYECKUIT MOHUTOPHHT.
1. ITapameTpsl OKpy>Karomiel cpeibl, KOHTPOJIUPYEeMbIe CUCTEMOI (POHOBOTO MOHUTOPHHTA.
2. ®opMupoBaHue (POHOBOTO 3arpsi3HEHMsI U (HaKTOPbI, BIAMSIOIIME HA HETO.
3. ®opmupoBanue (HOHOBOTO 3arpsi3HEHHUS OHochepsl.
4. Metonp! hoHoBOro MoHuTOpUHTa. @OHOBOE 3arpsizHeHKe Poccuiickoit dheneparum.

Tema 6. MaremaTuyeckoe MOJEIUPOBAHUE B IKOJOTMYECKOM MOHUTOPHUHTE.
1 OcHoBHBIE MCTOAUKH, IPUMCHSACMBIC ITPU ITPOBCACHUNU COITUAIIBHO-OKOJIOTMYCCKOI0O MOHUTOPHUHTA.
2 dakTophbl, BIUSIOUINE HA JOCTOBEPHOCTH COLIMATILHO-IKOJIOTHYE€CKOT0 MOHUTOPHHTA.
3 IlepBoouepeaHble MEPOIPUSITHS IO CO3JAHUIO CUCTEMBI COI[MATBHO-3KOJIOTMUYE€CKOr0 MOHUTOpUHTra B PO

Tema 7. Dxonoro-reopu3nv4ecKruii MOHUTOPHUHT OKpYXKatomen cpenpl. [ eopu3ndeckrii MOHUTOPHHT
9KOJIOTUYECKH OIMACHBIX MPUPOAHBIX ITPOLIECCOB.

1. Dramnel ¥ TUIIBI MOJIENIEN TPUMEHSIEMBIX IIPU POBEAECHUN MOHUTOPHUHIOBBIX UCCIIEJOBAHUM.
2. YcnoBus, BIHSIONIME HA AUCTICPCHIO Ta30B B aTMocdepe.
3. OcobeHHOCTH MOJICTHPOBAHKE 3arPS3HEHUST BOJHOU CPEJlbl OPraHUIECKUMU OTXOaMHU.

4. OcHOBHBIE TPYAHOCTH, BO3HUKAIOIIME MIPYU MOJECIUPOBAHUHN 3arPsI3HEHUS MTOUBBI IPU pa3InBax
YIJIEBOIOPOIAX.

Tema 8. PacueTsl B yCI0BHSAX B3aUMHOTO BIIMSIHUSA 3arps3HUTENEH.
Pacuer BeIM4MH BpEMEHHO-I0MYCTUMON KOHIIEHTPAIIMH C IIOMOIIbI YMIUPUYECKUX YPABHECHUI

[Tomxom K OIIEHKE SKOJIOTUIECKON OOCTAaHOBKH MOCPEACTBOM COMOCTABICHUS (DaKTUYECKUX H
npeenbHO-10mycTUMbIX KoHneHTpanwid ([1J1K) 3arps3HuTeneil sBiuseTcs B HACTOSIIEe BpeMs
€IMHCTBEHHBIM HayYHO-000CHOBaHHBIM. OTHAKO €0 MCIIOJIb30BAHUE COTIPSIKEHO C METBIM PSIIOM
HEJIOCTATKOB.

Bo-nepBbIX, Kak paBuilo, HE YUUTHIBAETCS, YTO BEIMUUHBL, Jexkamiie B ocHoBe 11K, He sBistoTcs
OnopU3NIECKUMU KOHCTaHTaMU. J0Ka3aTebCTBOM 3TOMY CIIY>KUT (PaKT 3HAYUTEIILHOTO Pa3INyuusl BEIMUUH
[TJK BemiecTB, MPUHATHIX B pa3HBIX CTPaHaX, IPUYEM TaKue pa3iuyus Jocturaiot nopoi 10 u 6onee pas.
OOyCJIOBJIEHO 3TO TEM, UYTO TOCYIapCTBEHHBIE CTAHAAPTHI Pa3IMYHBIX CTPAH IMO-PAa3HOMY Y)KECTOYAIOT
HKCIIEPUMEHTAIBHO TOJTyYyaeMble BETMUMHBL. B 11e710M Takoe yxkectoueHue Heodxoaumo, T.k. [TJIK
MIOJIy4YalOT B AKCIIEPUMEHTAX Ha )KMBOTHBIX (MBIIIH, KPBICHI, KPOJIMKH), M SKCTPAOIMPYIOT HA YEJIOBEKA.

Bo-BTOpBIX, HEIOCTATOK TAKOTO MOAX0/IA CBSI3aH C TEM, UTO AKcepuMeHTanbHas oneHka [1/IK — ouenp
JOPOTOCTOSIIIEE U JUINTENIbHOE MeponpusaThe. [103ToMy BETUUMHBI IPEAEIIBHO-A0ITYCTUMBIX KOHIEHTpaui
W3BECTHBI JJISl CPABHUTEIHHO HEOOJIBILIOTO YUCIIa BEIECTB.
[ToaTomy pa3paboTaH psii METOJOB OIICHKH KPUTEPUATHHBIX BETUYHH, KOTOPHIC HA3BIBAIOTCS
BPEMEHHO-A0ITyCTUMbIMU KoHIeHTpauusMu (BJK).
OHU yTBEp:KIAIOTCS Ha OMPEICIICHHBIN CPOK, a 3aTeM JIM0O0 MepeyTBEPKIAIOTCS, INOO SIKCIIEPUMEHTATBHO
onpenensitores [TIK.
Jis pacueta B/IK cymecTByeT HECKOTBKO MOIXO0OB C UCIIOIB30BAHUEM SMITUPUIECKUX (HOPMYIL.
®opmynsl 115 pacuera BAK xumMuyecknx coeqMHEHUH B BO3AYIIHON cpeie paboueit 30HbI BHIBEJICHBI
METOZIOM PETPECCUOHHOTO aHanu3a. B 3Tux Gopmynax Hapsay ¢ JaHHBIMH, XapaKTePU3YIOIKUMHU OCTPYIO
TOKCUYHOCTb, UCIIOJIb30BAHbI 3HAYEHUS MOJIEKYIISIPHBIX MACC 3arpA3HAIOIINX BELIECTB.

lg B/IKp.3. = 0,91 IgJIK50 — 2,7 +Ig M

lg B/IKp.3. = 1,53 IgJI/I50 - 5,7 +Ig M
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Bosnee TouHBIME MOXKHO CUMTATh SMIIUpUYEcKre GOopMyIibl, paspaborannbie 1yt pacdeta BJIK Bemects,
OTHOCSIIIMXCS K OIPEe/IeJICHHBIM KJlaccaM XUMUYECKUX COETUHEHUH.

CpenHecyTOUHbIE BpEMEHHO-IOIYCTUMbIE KOHLIEHTpauu (o01ire GopMyibl J1si BCeX M3BECTHBIX KIIACCOB
XUMHUYECKHX COCTUHEHUI):

Ig B/lKc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/IKc.c. = 0,58 Ig/IK50 — 1,6

JIKS50 — netanbHast KOHIIEHTpALMS BEIIECTBA, BBI3bIBAIOIIAS IPU BIBIXaHUH (MBIIIN — 2 Yaca, KpbIChl — 4
yaca) rudenb 50% sKCeprUMEHTATbHbIX )KUBOTHBIX.

JII50 - neranmpHas 1032 BEIIECTBA, BHI3BIBAIOIIAS MPU BBEIACHUH B OpraHu3M rudenb 50%
AKCIIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — MounsipHast Macca pacCcMaTpuBaeMOro BEILECTBaA.

[Ipu pacueTax moACTaBISAIOT U MOJYYaIOT U3 HUX BEJIMYMHBI B clieayIomuX pasmepHocTsax: [JIK50] —
mmonw/n, [JII50] — mmone/kr, [BAKp.3. | — Mr/m3.

3ANAHUE

Paccuumamo epemenno 0onycmumyro KOHUEHMPAyuIo REPEUYHO20 ANUPaAmuuecKo2o0 amMund é 603oyxe
paboueii 30Hbl, eciU Maccosasn 0011 azoma 6 e2o moJekyne pasua 31,11%, a konyenmpayus,
evi3blaouan 1emanvuvlil ucxoo y 50% sxcnepumenmanvHvlX HCUBOMHBIX, pa6HA 675 m2/n.

Bpemenno-oonycmuman Konyenmpayusa 08yxXamomHozo npedenbHozo anuamuieckozo cnupma é
6030yxe paooueii 30nvl pagua 0,01 me/m3. Haivmu JI/]50 cnupma, ecau maccoeasn 0011 Kuciopooa é
Mmonekyne cnupma pagna 51,6%.

Paccuumame nemanvuyro 003y smanona ucnonwvzysa emecmo 3navenus B/[Kp.3. 3nauenue II/[Kp.3 (1000
me/m3).

JIABOPATOPHAS PABOTA Ne2.
Pacuer BeIM4MH BPEMEHHO-I0MYCTUMON KOHIIEHTPAIMH C IIOMOIIbI YMIUPUYECKUX YPABHEHUIN

s pacueta BJIKp.3.. npumensitor hopmyay:

Ji — eenuyuna 6u0n102Uu4eCKOll AKMUBHOCHU | —MOTL XUMUYECKOU C8:A3U Peanu3yemoil 8
paccmampueaemom UHOUBUOYATbHOM XUMUYECKOM COeOUHEHUU.

— CYMMapHast 0MoJIOrHYecKasi AKTHBHOCTD BCeX CBsI3el B pBCCMATPpUBACMOM MHAUBUAYAJIBHOM
COCANMHCHUH

[BAKp.3. | — Mr/m3, [M] — r/mMo11b.
OMIUpUYECKHe BETHYMHBI Ji pa3HbIX CBsA3EH, KaK (PYHKIIMH WX TUIIA IPUBEACHBI B TAOJIHIIC.

3ANAHUE

Paccuumame éenuyuny B/[Kp.3. okmanoeoi kuciomaol, Ucnoib3ysa 3HAYEHUA OUON0ZUYECKOTL
AKMUBHOCMU XUMUYECKUX C6A3ell.
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Paccuumamo eenuuuny 6uon02uuecKkoll akKmueHOCMU XUMUYECKOU C8A3U MEHCOY Y21epOOHbIMU
amomamu 0€H301bH020 KOIbUA U MEMUNBLHO20 paduKana 6 mosyo.ne, npunae e2o B/IK pasnoit 50 ma/m3
. Buonozuueckyrw akmuenocmo cea3u y2nepoo-y2iepoo 6 6eH301bHOM A0Pe PACCHUMAMb, NPUHAG €20
BJ/IK pasnvim ILTK (5 m2/m3).
Hcnonov3ya eenuuunvl 0U0102u4ecKoll AKMUBHOCMU XUMUYECKUX céa3ell naumu omnouienue B/[Kp.3.
UUKTIOAMUHOOYMAHA U YUKTO0AMUHO2EKCAHA.

Pacuer MAKCHMAJILHOIO 3HAYECHHS l'lpI/I3eMHOI7[ KOHIHECHTPAIINHN 3KOTOKCHUKAHTA B YCJI0BUAX Bblﬁpoca
Fa30B03Z[ymHOI71 CMECH U3 OAUHOYHOI'0 TOYCYHOI'0 HCTOYHHUKA C KPYIVIBIM YCTHEM

Maxkcumanvroe 3nauenue npuzemHol Konyenmpayuu 3aepsasnumens CM (me/m3) 6 ycnosusix viopoca
2a308030YUIHOU CMeCU U3 OOUHOUHO20 MOYEYHO20 UCTOYHUKA C KPY2IbIM YCMbeM, 00Cmuzaemoe Ha
paccmosanuu xM, onpedensiemcsa no gopmyne

: (6)
A - k03¢ puruenT, 3aBUCAIINN OT TeMIepaTypHoil ceprudukanmu armocdepsl, [A] = c2/3xmrx°C1/3xr-1;
M - macca 3KOTOKCHKaHTa, BRIOpachiBaeMOro B arMocdepy B €IUHUILY BpeMeHH, [M] = 1/c;
F - ko3¢ urment, yuuThIBaromuii CKOpocTb OCeIaHMsI BPEIHBIX BELIECTB B aTMOC(HEPHOM BO3/IyXE;
m U n - K03 PULHEHTHI, yUUTHIBAIOIINE YCIOBUS BbIX0JA Fa30BO3AYIIHON CMECH U3 YCThsl HCTOYHUKA
BBIOpOCA;
H - BeIcOTa HcTOuHMKA BBIOpOCa Haa ypoBHeM 3emun, [H] = M (17151 HazeMHBIX ncToOuHUKOB H mpuHMMaeTcs
paBHOU 2 M);
h - 6e3pa3mepHbIi K0O3PPHUITUEHT, YIUTHIBAIOIINHA BIUSHHIE peibeda MECTHOCTH (B Cllydac pOBHOM WIIH
cmabornepecedyeHHOM MECTHOCTH, C IEPEernaioM BeICOT, He mpeBbimatomumM S0 M Ha 1 kM, h = 1);
V1 - pacxon razoBo3aymHoi cmecu, [V1] = m3/c;
DT, °C - pa3HOCTb M@Ky TeMIIepaTypoil BEIOpachIBa€MOi ra30BO3AyIIHOM cMecH TT 1 TeMIieparypoit
OKpY’KaroIero Boayxa TB.
3uauenue xoagpghuyuenma h ycmanasnusaemcs na ocHoganuu peivegpa mecmuocmu  paouyce 00 50
8blcOM HaAuboIee 8bICOKO20 U3 paA3MeEWaeMOll Ha NPOMBIULEHHOU NIOWa0Ke UCIOYHUKA, HO He MeHee 2 KM.
Ecnu B OKpecTHOCTH paccMaTpuBaeMOro HCTOUHUKA BHIOPOCOB (TIPEINPUSATHS ) MOXKHO BBIJICITUTD
OT/IeTIbHBIC U30JIMPOBAHHbIC MTPETIATCTBUS, BHITAHYTHIC B OTHOM HaIlpaBiIeHUH (Tpsa, rpeOeHb, T0KOnHa,
yCTyII), TO MONPaBOYHbIHN k03 unment Ha penbed h paccuutsiBaercs nmo ¢popmyre:
h=1+jl(hm-1) (7
rae hm omnpenensercs no tabnuie (Tabnuua 5) B 3aBUCUMOCTH OT GOpM penbeda, CeUeHUsT KOTOPBIX
npezcTaBiIeHbl Ha puc 6, u 6e3pasmepubix BenndrH nl = H/hO u n2 = a0/h0 (nl onpexnensiercs ¢ TOUYHOCTHIO
710 JIECATHIX, N2 — C TOYHOCTHIO J10 1enbix) (H — BeicoTa nctounnka, hO — BeicoTa (TiyOnHa) pensTCTBUSA,
a0 — moyImMpHHA TPSAIBI, X0JIMA, JTOKOUHBI HITH MPOTSHKEHHOCTH OOKOBOTO CKIIOHA YCTYTA).
3navyenne pyHkiuu j1 onpenensercs B 3aBUCUMOCTH OT oTHomeHus 1x0i/a0 (x0 — paccTosiHIE OT cepeTMHbI
MPEISATCTBHS B CITy4ae TPsiIbl WK JOKOMHBI U OT BEPXHEW KPOMKH CKJIOHA B CIIydae YCTyIa 10 UCTOUHHUKA)
o rpagukam (puc. 6), COOTBETCTBYIOLIUM Pa3IuIHbIM (popmam penbeda. Ecian ncTouHuK pacnonokeH Ha
BEpXHEM IUIaTO YCTYIIa, TO B KauecTBe aprymenTa GpyHkiun j1 Bmecro ix0i/a0 mpunumaercs - x0/a0.
CBs13b BenmnuuHbI Kodpduurenta hm ¢ nl u n2

nl
N0JcOuna (6naouna)

ycmyn



16-20

4,0

2,0

1,6

1,3

3,5

1,8

L5

1,2

3,0

L5

2paoa (xoam)

n2

10-15

16-20

10-15

16-20

10-15

<0,5
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1,4

1,2

3,0

1,6

1,5

1,2

2,7

1,5

1,3

1,2

2,2

1,4

1,3

1,0

1,8

1,5

1,4

1,1

1,6

1,4

1,2

1,1

0,6-1

1,1-2,9
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14

1,3

1,2

1,0

3-5

1,4

1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,2

1,2

1,1

1,0

>5

1,0

1,0

1,0

1,0

1,0

1,0

1,0

23
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1,0
1,0
1,0
1,0
1,0

Ecnu npensitcTBUst IpeACTaBISAIOT CO00M Ips/ibl (J10)KOUHBI), BBITSHYTHIE B OJHOM HalpaBiIeHUU, 3HAUCHUS
hO u a0 paccunTbIBaOTCS AJI MOMEPEUYHOTO CEUSHHUSI, IEPICHIUKYIIPHOTO 3TOMY HanpasieHuto. Eciu
M30JIMPOBAHHOE MIPEMSATCTBHE MPEACTABISET COO0M OTAENBHBINA X0IM (BraauHy), To hO BeIOMpaeTcs
COOTBETCTBYIOIIUM MAaKCUMaJIbHOW (MUHUMAJIBHOW) OTMETKE MPETSATCTBHUSA, @ N2 — MaKCUMaJTbHOM
KpYTHU3HE CKJIOHA, 0OPAIIEHHOTO K HCTOUHUKY.

VYder BIusiHUS penibe)a MECTHOCTH TIPU OTIPEICIICHIUH PACCTOSHUS, TJe TOCTUTACTCSI MAKCUMYM TPU3EMHON
KOHIICHTPAITNH, OCYIIECTBISETCS IMMyTeM YMHOXEHUS ko3 durinenta d B hopmyrie

Ha OTHOILICHUE .
Pacxoo cazoeo30ywnoii cmecu VI sviuucisemces no gpopmyne:
) ®)
rae D (M) - auamerp ycThs UCTOYHHKA BBIOPOCA;
w0 (M/c) - cpeaHsisi CKOPOCTh BBIXO/Ia Ta30BO3AYIIHONW CMECH U3 YCThsl HCTOYHHKA BhIOpOCA.

Puc. 6. I'paduk s onpeneneHus 3HadeHUsT GyHKINHA j1 TP pa3IMYHBIX BHJIaX MPETSTCTBUS MPU
paccestHUM 3KOTOKCUKAHTOB:

x0 — paccTosiHHE 0 ICTOYHHKA OT CEPEAMHBI MPETIATCTBUS B CIydae TPSABI HITH JIOKOUHBI M OT BEPXHEH
KPOMKH B citydae ycrymna; a0 — moymmpuHa rpsjibl, X0IMa, JI0KOWHBI WK TIPOTSHKEHHOCTh OOKOBOTO
ckioHa ycryna; hO — BeicoTa (TiyOuHa) MpensTCTBUS.

3nauenue koappuyuenma A, coomseemcmayroue2o HebIA2ONPUAMHBIM MEMeoPOSIO2ULeCKUM Y CILOBUAM, NPU
KOMOPbIX KOHYEeHmMpayus 3a2psa3Humenetl 8 ammoc@epHom 8030yxXe MAKCUMATbHA, NPUHUMAEMCS PAGHbIM
1O MECMHOCMAM:

250 — Pecrry6nuka Bypsitus u UntuHcKas 061acThb;

200 - eBporneiickas Teppuropusi Poccuiickoit @enepanuu roxHee S0° c.11., a Takke 711 OCTAIbHBIX
pationoB Hmxnero I[ToBomxknsi, CeBeproro Kaskasa, /lansnero Bocroka u paiionoB Cubupu;

180 - nyst eBponerickoi Tepputopun Poccuiickoit @enepanyu u Ypana ot 50 go 52° c.ir.;
160 - nns eBponelickoii Tepputopun Poccuu u Ypana cesepnee 52° c.u.;
140 - nns MockoBckoi, Tynsckoit, Ps3anckoit, Bnagumupckoit, Kamyskckoit n iBaHOBCKO#M 00acTei.

IIpu onpeodenenuu DT, °C, ciedyem npunumams memnepamypy ammocgeprozo 6o3oyxa 18, pasHotl
cpeonell MakCUMANbHOU meMnepamype Hapy#CHO20 8030yXa HAuboee HcapKoeo mecaya 200d, a
memnepamypy 8b10pacvleaemor 8 ammocgepy 2a308030yuHou cmecu Te - no deticmgayrowum 0isi OAHHO20
nPoU3800CMEa MexXHUUeCKUM HOPMAMUBAM.

3uauenus be3pazmeproco kodpguyuenma F npunumaromes:

A. J1ns ra3000pa3HbIX IKOTOKCUKAHTOB M MEJKOAMCIIEPCHBIX a3p0301e (IbLIb, 30J1a U T.II., CKOPOCTh
YHOPSAA0YEHHOTO OCEaHMs KOTOPBIX MPAaKTUUYECKU paBHA HYI0) F = 1;



b. JInst MenKoIuCIepCHBIX a3po30iei (KpoMe YKa3aHHBIX B IYHKTE A) NP CpeIHEM HKCILTyaTallMOHHOM
ko3¢ purrente ouncTku BIOpocoB He MeHee 90 % F = 2; npu xoapduuunente ounctku 75-90 % F =2.5;
MeHee 75 % U pu OTCYTCTBUU OYUCTKH F = 3.

Koagppuyuenmor m u n onpedensiomcsi 8 3agucumocmu o0m napamempos f, , u fe.

SNC) R (1)
;o (10) : (12)
Koagpghuyuenm m paccuumvisaemcs 6 3agucumocmu om eenudunsl [ no ghopmynam:
mpu £ < 100; (13)

mpu 3 100. (14)
st fe < £ < 100 3nagenue kodpduimeHTa m BEIYUCTACTCS IPU
f=fe.
bespasmepnuiii koagppuyuenm n npu < 100 onpedensemcs 6 3agucumocmu om no opmynam:

n=1mpu?3?2, (15)
npu 0,5 £<2,  (16)
n=4,4npu <0,5. (17)

IIpu 13 100 unu DT » 0 kosghghuyuenm n evruucasiemes no popmynam (5.10) — (5.12) npu .
ITpu pacuere CM npu 3 100 (mm DT » 0) u (x0nmomHbIe BEIOPOCHI) UCTIONB3YETCS BEIPAKCHHE:
) (18)
rae
) (19)
npuyeM n onpeaessiercs no popmynam () — () opu .
IMpu £ <100 u nmm £2 100 m pacyer CM mpousBoguTcs 1o Gopmyie:
; (20)

rae

m’ = 2,68m npu f < 100, <0,5; (21)

m’=0,9 mpu 3 100, <0,5. (22)
Paccrosinue XM (M) OT UCTOYHHKA BRIOPOCOB, HA KOTOPOM MPU3EMHAast KOHIIEHTpalus 3arps3aurens C npu

HEOMaronpUsATHBIX METEOPOIOTHYECKUX YCIOBUSAX JOCTHTAeT MAKCHMAaNbHOTO 3HaYeHUsT CM,
ompenaensieTcs mo hopmyre
) (23)
rae d - 6e3pa3mepHas BeTHMUMHA.
IIpu < 100 xosghpuyuenm d naxooumcs no gpopmynam:

mpu £ 0,5, (24)
npu 0,5 <€ 2, (25)
npu > 2 . (26)
3nauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmell.:
d=5,7 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= npu >2. (29)

3HaueHue OMmacHOM CKOpocTH BeTpa uM (m/c) Ha ypoBHe dutrorepa (00braHO 10 M OT YpOBHS 3eMJIN), TIPH
KOTOPOM JTOCTUTAETCSI HANOOJIbITIEe 3HAYCHHE MPU3EMHOM KOHIIGHTpAIlUU SKOTOKcHKkaHnTa CM,
OTIPEEISIETCS C TTIOMOIIBIO CIEAYIOIINX 3aBUCUMOCTEH:

eciu <100, mo

uM =0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = npu > 2; (32)
eciu 3100 um DT » 0, mozoa
uM =0,5 npu £0,5; (33)

uM = npu 0,5 <£2; (34)

25
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uM =22 npu > 2. (35)
MakcumalibHOE 3HaUeHNEe TPU3EMHON KOHIIeHTparuu 3arps3autens CMU npu HeOmaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBUAX U CKOPOCTH BETPA U, OTIIMYAIOIIEHCS OT OACHOM CKOPOCTH BeTpa uM ,
ompenensieTcs mo Gopmyse:
CMU =rCM, (36)
rae r — 6e3pa3MepHas BeTUUMHA, ONpeessieMasl B 3aBUCHMOCTH OT OTHOILIEHUS u/uM:
r=0,67(w/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 pu u/uM £ 1; (37)
npu u/uM > 1. (38)
[Tpu nmpoBeneHNU pacueToOB HE UCIIONB3YIOTCS 3HAUCHUsI CKopocTH BeTpa u < 0,5 m/c.
Paccrosinue ot uctounuka Beiopoca xXMU, Ha KOTOPOM MpU CKOPOCTH BETpa U U HEOIAronpHUsITHBIX
METEOPOJIOTUYECKUX YCIOBUSAX MPU3EMHAs KOHIIEHTPAIs SKOTOKCUKAHTA TIOCTUTHET MaKCUMAJIbHOTO
3HaueHuss CM , onpenensiercs mo ¢popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHBbIi KOA(DPHUITUEHT, paCCYNTHIBAEMBIN B 3aBUCIMOCTH OT OTHOIICHUST U/uM:
p=3 mpu uwuM £ 0,25; (40)
p=843(1-uv/uM)5+1 mpu 0,25 <u/uM £ 1; (41)
p=0,32u/uM + 0,68 mpu uw/uM > 1. (42)

3HaueHue MPU3EMHON KOHIIEHTPAIIUU YKOTOKCUKAaHTOB B aTtMochepe Cy (Mr/m3) Ha pacCTOSHUU Y (M) IO
MIePIEHIUKYISAPY K OCcH (pakesa BEIOpoca HaxoauTcs mo popmyse

Cy =sC, (43)
rae C - KOHIIEHTpaIUs TOKCUKaHTa B akere;

s - 6e3pa3MepHbIi KO DHUIMESHT, OTIpeIeIIeMbIid B 3aBUCUMOCTH OT CKOPOCTH BETpa U (M/C) M OTHOIICHHS
y/X TI0 3HAUYEHHIO apTyMEeHTa ty:

: (44)
mpu u£Sm/c (45)
npuu>5Swmc (46)
X - PacCTOSIHME OT UCTOYHHKA BBIOpOCa.
OuneHka MaAaKCMMAJIbHON CYMMAPHOM KOHIEHTPAUMH IKOTOKCUKAHTOB 0T N PacnoJio;keHHbIX 0JIM3K0
HCTOYHUKOB

Bennuuna MmakcumanbHON cymMmMmapHO# koHeHTpauud CM (mr/mM3) ot N pacroioxXeHHBIX Ha TUIOIAIKe
OJIM3KO YT K APYyTy OOAMHOYHBIX HCTOYHUKOB, UMEIOIUX PABHbBIC 3HAYECHUS BHICOTHI, IUAMETPA YCThS,
CKOPOCTH BBIXOZIa B aTMOC(Epy U TeMIIEpaTypbl ra30BO3AYLTHON CMeCH, OLIEHUBACTCS 110 (popMyIie:

: (47)
rae M (1/¢) - cymmapHasi MOIITHOCTh BBIOpOCa BCEMHU UCTOYHHUKAMHU B aTMOcdepy;
V (M3/c) - cymmapHBIi pacxo BEIOpackIBAEMOW BCEMU UCTOYHUKAMH Ta30BO3TYIITHON CMECH,
V=VIN. (48)
3HadeHue onpeaessiercs no Gopmye
(49)
B ocranpHOM cxema pacuera KOHIIGHTPAIUH SKOTOKCUKaHTOB, 00YCIIOBIICHHBIX BEIOPOCAMH OT TPYIIITHI

OJIM3KO PacOIOKEHHBIX APYT K JPYyTy HICTOUHUKOB BHIOpOCA, HE OTIUYAETCS OT MPUBEICHHOMN CXEMBbI
pacueTa Al OJMHOYHOTO UCTOYHHUKA.

PacueT KOHLIEHTpaLUH BELIECTB, 00YCIOBIEHHBIX BEHIOPOCAMHU U3 OJIM3KO PACTIONIOKEHHBIX APYT K IPYTy
OJMHAKOBBIX UCTOYHHKOB, korna DT » 0 nnu 3nauenue napametpa {2 100, mpou3BoAUTCS C IIOMOIIBIO
¢dbopMy, IPUBEACHHBIX B 1. 5 I OJMHOYHOTO HCTOYHHKA CO CIEAYIOUIMMU U3MEHEHUSMU:

u hopmyna (26) mpuHUMAET BU/I;
(50)
Yder ¢poHOBBIX KOHLEHTPALUIl B pacyeTax
3arpsisHeHHs1 arMocgepsbl
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[Tpu HaIMYMK COBOKYITHOCTH UCTOYHHKOB BBIOPOCA BKJIAJIBI 3TUX UCTOUHUKOB MOTYT YUHTHIBATHCS B
pacueTax 3arps3HeHUs BO3/AyXa MyTeM UCIONb30BaHus (oHOBOH KoHIIeHTpanuu CD (Mr/m3), koTopas ass
OT/IETILHOTO MCTOYHHUKA BBIOpOCA XapaKTepu3yeT 3arpsizHeHHe aTMOC(Ephl B TOPOJIE HITH JII0OOM JIpyroM
HACEJIEHHOM ITyHKTE, CO3aBa€MO€ JPyTMMH NCTOYHUKAMMU, CKIII0Yas paccMarpuBaemMblii. @oHOBast
KOHILIEHTpAaI|sl OTHOCUTCS K TOMY k€ uHTepBaity ocpenHenus (20 - 30 munyT), uyto u IIJIKm.p..
IIpu pacuemax 015 OeticmeyrOWux U peKOHCMPYUPYemblX UCIOYHUKOS UCNOIb3Yemcs 3HaueHue oHo801
KOHYeHmpayuu , u3 KOmopou UCKII0UeH 8KAA0 PACCMAMPUBAEMO20 UCTNOYHUKA.
npu C £ 2CD; (51)
=0,2xCOd mpu C>2CO, (52)
C - MakcuMaipHas pacdeTHas KOHLIEHTpALKs BEIECTBA OT JaHHOTO UCTOYHHUKA Ul TOYKU Pa3MEILEHUs
nocta (B3ATHs IPOOBI), HA KOTOPOM yCTaHaBIUBaeTCs (HOH.
s enosv cmposwecocs npeonpuamus (UCMOYHUKA)
=Co, (53)
rae CO - (hoHOBas KOHIIEHTPALIUS, U3 KOTOPOW HUYETO HE UCKIIIOUYEHO (€IMHOE 3HAUEHHE I Topoja
(MecTHOCTH)).
OneHka BeJIMYMH NpeaebHO J0NMYCTHMbBIX BIOPOCOB

IIpedenvro donycmumvlii 8616poc s3Komoxcukanmos 6 ammocgepy IJ[B (2/c) ycmanasrusaemcs ons
Kan#c0020 UCMOYHUKA MAKUM 00paA30M, YmMoObl 8b10POCHI NOIIOMAHMO8 OM OAHHO20 UCHOYHUKA U OM
COBOKYNHOCMU UCMOYHUKOE HACENIEHHO20 NYHKMA C Y4emom NepCneKmuesbl paseumus nPOMbLULIeHHbIX
npeonpusmull U paccesiHus MOKCUYHbIX 6eujeCme 6 ammocghepe He co30alu NPU3EeMHYI0 KOHYEeHMpPayuio,
npesviarowyro ux IIIKw.p..

Bemnuuns! 11/1B ycranaBauBaroTcs U1 yCIOBUN ITOJIHOM TEXHOJIOTUYECKOM HArPY3KHU ra3004UCTUTEILHOTO
U TexHosoruueckoro odopynosanus. Hapsiny ¢ I1IB omuHOYHOTO HCTOYHHMKA JOTKEH OBITH YCTAHOBJICH
ITAB npennpusitus B uenom. [Ipu nocrosHcTBe BEIOPOCOB BO Bpemenu oomuii [1/]B HaxoauTcs kak cymma
[T/IB onMHOYHBIX HICTOYHUKOB U TPYIII MEIKUX UCTOYHUKOB. [Ipu HEMOCTOSIHCTBE BO BPEMEHHU BHIOPOCOB
OT OTZEeIbHBbIX UCTOUYHUKOB I1/IB npeanpusatus B nenoM MeHbie cymMmsl [1/IB OT oTaenbHBIX HCTOYHUKOB U
COOTBETCTBYET MAaKCMMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOUHUKOB MPEANIPHUATHS TP HOPMAIBHOM
paboTe TEXHOIOTUYECKOTO U Ta3004UCTUTEIHHOTO 000pyI0BaHHUS.

ITpu ycranosnenuu I1JIB yuutsiBatorcst poHoBbie koHLeHTpauu CD. B ycnoBusx ouenku I1/1B
neiictByronux npoussoacts Cd 3amensercs Ha .

3navyenust [1/IB U1t o1MHOYHBIX UICTOUHUKOB C KPYIJIBIM YCTHEM IIPH BBINOJIHEHUN HEPABEHCTBA

CD <ITIJKm.p.
PACCUMTHIBAIOTCS IO YPAaBHEHUIO
(54)
Jns £3 100 mam DT » 0 (xonmoansie BeIOpockl) [T/IB orieHMBaeTCs COMIACHO 3aBUCUMOCTH
(55)

OpnHako cinenyeT OTMETUTD, 4TO Npu pacuerax 11/IB HyxHO paccMaTpuBarts, 10 KpailHel Mepe, elle 1Be

BennuuHbl [1/IKi, KoTopbIe CylIecTBEHHO OTIMYArOTCs ApYT OT apyra u ot [TJIKm.p.:

ITIKc.c. — 31O cpenHeCcyTOUHas NPEAEIbHO N0IYCTUMAsl KOHLIEHTPALMsl, XapaKTepHU3YIOas MaKCUMaJIbHYIO

JOMYCTUMYIO (DaKTHUECKYIO KOHIICHTPALMIO JAHHOTO 3arpsi3HUTENS B MECTAX IMOCTOSHHOTO MTPOKUBAHHUS

HaceNeHus (B MeCTax MPOXUBAHUS HACETICHHUsI, HanboJiee MOABEP)KEHHOT0 BO3ICHCTBHUIO 3arpsi3HUTENEH —

JIETEH, CTAPUKOB, XPOHUYECKUX OOJBHBIX);

[TKp.3. - npeaenbHO AOMyCTHMasi KOHIICHTpAIMs B BO31yXe paboueil 30Hbl, TO €CTh MAKCUMAJIbHO

JOIyCTHMasi KOHIICHTpAIUs Ha pabodeM MecTe, Te TPYAUTCs Hanbolee KpemnKkoe B GU3NIeCKOM

OTHOILIEHUH, B3POCIIOE TPYAOCIOCOOHOE HACEIECHHE;

[TIKM.p. — MakcUManbHO pa3oBas MPEAEIIbHO JOIMYCTUMas KOHLIEHTPAaLUsl, XapaKTepU3yIOIas BO3MOKHYIO

MaKCHUMaJIbHYIO (PaKTUYECKYIO KOHLIEHTPALIUIO 3aTPS3HUTENS B MECTaX, TJie JOIyCKaeTcsl mpeObIBaHNe

yenoBeka He 6oee 30 MUHYT.

Tax xak I[1J[Kc.c. u3BecTHa 7151 3HAYUTEILHO MEHBIIETO KOJTMYECTBA NHUBUIyaIbHBIX COCIMHEHUM, YeM

IT1Kp.3., TO psiA HOPMAaTUBHBIX TOKYMEHTOB JI0IIyCKA€T UCIOIb30BaTh IIPOCTOE COOTHOIIECHHUE:!
I[MAKp.3./I1AKc.c. = 10.
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910 HpI/IGJII/DKeHHOG OTHOLICHUC ONIPABABIBACTCA AAJICKO HC BCCX SKOTOKCUKAHTOB.

Tak kak [IJIKm.p. Takxe u3BecTHa AJIsl BECbMa MAJIOr0 KOJIMYE€CTBA MHANBUIyaIbHBIX COCIMHEHUN, TO
HOPMAaTHBHBIC JJOKYMEHTHI JOITYCKAIOT HUCIIOJIb30BaHUE COOTHOIICHUSI:

IMAKM.p./TIAKp.3. = 10.
Takum o6pazom, npu ornpenenennu Beanuut [1/1B B roposackoii uepre U B pabounx moceakax Haslo
paccmarpuBarhb Hapsay ¢ [IJIKm.p. u IT[IKc.c..

Tema 9. Pacuer MakcuMalIbHOTO 3HAUEHHSI TPU3EMHOM KOHLIEHTPAIIMHN SKOTOKCUKAHTA B YCIOBUAX BHIOpOCA
ra30BO3YIIHON CMECH U3 OAUHOYHOIO TOYEYHOIO UCTOUYHHKA C KPYIVIBIM YCTBEM.

Pacyer BeTMYMH BPEMEHHO-A0ITYCTUMOM KOHIICHTPAIINH ¢ TOMOIIBIO SMIIMPUYECKUX VPABHEHUHN

[Tomxom K OIIEHKE SKOJIOTUIECKON OOCTAaHOBKH MOCPEACTBOM COMOCTABICHUS (DaKTUYECKUX H
npenenbHO-10mycTUMbIX KoHneHTpanwid ([1J1K) 3arps3HuTeneil sBiuseTcss B HACTOSIIEe BpeMs
€IMHCTBEHHBIM HayYHO-000CHOBaHHBIM. OJTHAKO €Tr0 MCIIOJIb30BAHUE COTIPSIKEHO C LETBIM PSIIOM
HEJOCTATKOB.
Bo-niepBbix, Kak IpaBuiio, HE YUYUTHIBAETCA, YTO BEITUYUHBI, Jexaiue B ocHoBe [1/IK, He sBistoTcs
Oono(u3nuecKUMH KOHCTaHTaMHU. J[0Ka3aTenbCTBOM 3TOMY CIYKHT (DaKT 3HAYUTEIHLHOTO P3N BEIUYUH
ITJK BemiecTB, MPUHATHIX B pa3HBIX CTPaHAX, IPUYEM TaKue pa3iuyus JocTuraiot nopoi 10 u 6onee pas.
OOyCIIOBJIEHO 3TO TE€M, YTO FOCYJapCTBEHHBIC CTAHAAPTHI PA3IMYHBIX CTPAH MO-PAa3HOMY YKECTOUAIOT
AKCIIEPUMEHTAIFHO MOTydaeMble BETUYHMHEI. B 1enoM Takoe yxecroueHue Heooxonumo, T.K. [TIK
MOJIyYarOT B HKCIIEPUMEHTAX Ha >KMBOTHBIX (MBIIIH, KPBICHI, KPOJIUKHU), U SKCTPAMOIUPYIOT HA YEJIOBEKA.
Bo-BTOpBIX, HEIOCTATOK TAKOTO MOAX0/IA CBSI3aH C TEM, UTO AKcepuMeHTanbHas oneHka [1/IK — ouenn
JOPOTOCTOSIIIEE U JUIMTENIbHOE MeponpusaThe. [103ToMy BeTUUMHBI IPEAEIIBHO-A0ITYCTUMBIX KOHIEHTpaui
M3BECTHBI JJISl CPABHUTEIHHO HEOOJIBILIOTO YUCIIa BEIECTB.
[ToaTomy pa3paboTaH psii METOJOB OIICHKH KPUTEPUATHHBIX BETUYHH, KOTOPHIC HA3BIBAIOTCS
BPEMEHHO-A0ITyCTUMbIMU KoHIIeHTpauusMu (BJK).
OHu yTBEpKIAIOTCS Ha OMPEICIICHHBIN CPOK, a 3aTeM JIM0O0 MepeyTBEPKIAIOTCS, IN0O SIKCIIEPUMEHTAIBHO
onpenensitores [TIK.
Jis pacueta BJIK cymiecTByeT HECKOIBKO MOIXO0OB C UCIIOIB30BAHUEM SMITUPUIECKUX (HOPMYIL.
®opmynsl 115 pacuera BAK xumMuyeckux coeqMuHEHUH B BO3AYIIHON cpeie paboueit 30HbI BHIBEJICHBI
METOZIOM PETPECCUOHHOTO aHanu3a. B 3Tux gopmynax Hapsay ¢ JaHHBIMH, XapaKTePU3YIOIUMHU OCTPYIO
TOKCUYHOCTb, UCIIOJIb30BAHbI 3HAYEHUS MOJIEKYIISIPHBIX MACC 3arpA3HSIOIINX BELIECTB.

Ig B/IKp.3. = 0,91 Ig/IK50 - 2,7 +Ig M

lg B/IKp.3. = 1,53 Ig//I50 - 5,7 +Ig M

Bornee TouHBIME MOXKHO CUMTATh SMIIUpUYEcKUe GopMyIibl, paspaborannbie 1yt pacdeta BJIK Bemects,
OTHOCSIIIMXCS K OIpEeIeJICHHBIM KJlaccaM XUMUYECKUX COETUHEHUH.

CpenHecyTOUHbIE BpEMEHHO-IOIYCTUMbIEe KOHLIEHTpauu (o01ire GopMyibl JIsi BCeX N3BECTHBIX KJIACCOB
XUMHUYECKHX COCTUHEHUI):

Ig B/lKc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/IKc.c. = 0,58 IgJIK50 — 1,6

JIKS50 — netanbHast KOHIIEHTpALMS BEIIECTBA, BI3bIBAIOIIAS IPU BIBIXaHUH (MBIIIN — 2 Yaca, KpbIChl — 4
yaca) rudenb 50% sKCIeprUMEHTaIbHbIX )KUBOTHBIX.

JIJ150 - neranpHas 1032 BEIIECTBA, BHI3BIBAONIAS MIPH BBEJCHUU B Opranu3m rudens 50%
AKCIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — MounsipHast Macca paccMaTpuBaeMOro BEILECTBaA.

[Ipu pacueTax moACTaBISAIOT U MOJYYaIOT U3 HUX BEJIMYMHBI B ClIeayIomuX pasmepHocTax: [JIK50] —
mmonw/n, [JII50] — mmone/kr, [BAKp.3. | — Mr/m3.

3ANAHUE

Paccuumamu épemenno 0onycmumyto KOHUEHMPAYUIO NEPEUUHO20 ATUPAMUUECKO20 AMUHA 8 8030yXe
paboueii 30Hbl, eciU Maccosasn 0011 azoma 6 e2o moJekyne pasua 31,11%, a konyenmpayus,
evi3blalouan 1emanvuvlil ucxoo y 50% sxcnepumenmanvHvlX HCUBOMHBIX, pa6HA 675 m2/.
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Bpemenno-oonycmuman Konyenmpayus 08yxamomHoz20 npeoenbrozo anupamuieckozo cnupma 6
6030yxe paooueit 30nwl pagna 0,01 me/m3. Haitmu JI/[50 cnupma, eciu maccoeasn 001a Kucaopooa
Mmonekyne cnupma pagna 51,6%.

Paccuumamp nemanvuyro 003y ymanona ucnonwvzysa emecmo snauenus B/IKp.3. 3nauenue II/[Kp.3 (1000
Mme/m3).

JIABOPATOPHAS PABOTA Ne2.

Pacuer Be1M4YMH BPEMEHHO-IOMYCTUMON KOHIIEHTPALUH C IIOMOILIBIO AMIUPUYECKUX YPABHEHUH
st pacueta BJIKp.3.. mpumensitoT dhopmyiy:

Ji — eéenuuuna dOuonocuveckoil akMueHOCMU i — MO XUMUYUECKOU C8A3U PEATU3YEMOIL 8
paccmampueaemom UHOUGUOYAIbHOM XUMUYECKOM COCOUHEHU.

— cyMMapHasi 0H0JI0THYeCKAasi aKTUBHOCTDH BceX CBfi3eil B pBCCMAaTPUBaeMOM MHIAMBHAYAJIbHOM
coeJUHEHUH

[BAKp.3. | — mr/m3, [M] — r/mMmo0b.

DOMITMpUYECcKUe BETMYNHBI Ji pa3HBIX CBsI3eH, Kak GYHKIIMH WX TUTA IPUBECHBI B TAOIUIIE.

JA/IAHUE

Paccuumamp ¢enuuuny B/[Kp.3. okmanoeoit kuciomol, Ucnoip3ysa 3Ha4eHus OU0102U1ecKoll
AKMUEHOCMU XUMUYECKUX C6A3eil.

Paccuumamo eenuuuny 6u0n102u1ecKoil AKMUBHOCHU XUMUYECKOU C8A3U MeNHCOY Y21ePOOHbIMU
amomamu 0eH30/1bHO20 KOAbUA U MEMUIbHO20 PAOuUKaia ¢ mosuyoine, npunae e2o B/IK paenoii 50 ma/m3
. Buonozuueckyro akmuenocms ceazu y2nepoo-y2nepoo é 6eH301bHOM A0Pe PACCYUmMantb, NPUHAG €20
BJIK paenvim I/IK (5 mo/m3).

Hcnonv3ys eenuuunsl 0u0102u1eCcKoil AKMUBHOCHU XUMUYECKUX céAa3ell Halimu omHuouienue B/IKp.3.
YUKI0AMUHOOYMAHA U UUKTIOAMUHOZEKCAHA.

PacueTr MakcMMAaJILHOTO 3HAYEHUS IPU3eMHON KOHIIEHTPAIlMH JKOTOKCHKAHTA B YCJIOBUAX BbIOpoca
ra3oBO31YLIHOI cMecH U3 OJUHOYHOI0 TOYEeYHOI0 HCTOYHHKA C KPYIVIbIM yYCTheM

Maxcumanvroe 3nauenue npuzemnoul konyeumpayuu 3azpsasnumens CM (me/m3) 6 ycnosusx evlopoca
2a308030YUWHOLL CMeCU U3 OOUHOYHO20 MOYEYHO20 UCTMOYHUKA C KPY2IIbIM YCmbeM, 0ocmuzaemoe Ha
paccmosinuu xM, onpedensiemcs no gpopmyne

: (6)
A - ko3 durmenT, 3aBUCAIINI OT TemIieparypHoi ceptuduraruu armochepsl, [A] = c2/3xmrx°C1/3xr-1;
M - Macca 3KOTOKCHKaHTa, BRIOpackIBAEMOTo B aTMOcdepy B €IUHUILY BpeMeHH, [M] = 1/c;
F - ko3 duiment, yyuThIBarOIuii CKOPOCTh OCEaHMsI BPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3/IyXE;
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m ¥ N - K03(QPUIHEHTHI, YIUTHIBAIOIINE YCIOBUS BBIXOAA FA30BO3IYIIHON CMECH U3 YCThsI HCTOUHUKA
BbIOpOCa;
H - BpIcoTa ncToyHmKa BeIOpOoca Haa ypoBHeM 3emiu, [H] = m (1t Ha3eMHBIX HCTOYHUKOB H mpuHUMaeTcst
paBHOM 2 M);
h - Ge3pa3zmepHbIil KOAPPHUIMEHT, YUUTHIBAIOUINNA BIUSIHUE pebeda MECTHOCTH (B Cllydyae pOBHOM UIIH
c1abormepeceueHHON MECTHOCTH, C MEePENaioM BBICOT, He TpeBbimmaromuM 50 M Ha 1 kM, h = 1);
V1 - pacxox razoBo3aymHoii cmecH, [V1] = m3/c;
DT, °C - pa3HOCTh MEXly TEMIIEPAaTypOii BEIOpAachIBa€MOM Ta30BO3AYIITHON cMecu TT 1 TeMneparypoit
OKpY’Karolero Bo3ayxa TB.
3nauenue xosgppuyuenma h ycmanasiusaemcs Ha 0CHO8aHUU pervegha mecmuocmu 8 paouyce 00 50
8b1COM HAUDOJIee 8bICOKO20 U3 pasmMeuiaemor Ha NPOMbIULLEHHOU NI0WAOKe UCOYHUKA, HO He MeHee 2 KM.
Ecnu B okpecTHOCTH paccMaTpUBaeMOro HCTOYHUKA BEIOPOCOB (TIPEANPHUATHS) MOKHO BbIIETUTD
OT/eNIbHbIE U30JIMPOBAHHbBIE MPEIATCTBUSA, BHITAHYThIE B OJHOM HampaBieHUH (Ipsaa, rpeOeHb, 10KOuHa,
YCTYII), TO ONPaBOYHbIN Ko durmeHT Ha penbed h paccuuTeiBaeTcs o Gopmyre:

h=1+jl(hm-1) (7
rae hm onpenensiercs o Tabmuie (Tadbmuia 5) B 3aBUCUMOCTH OT GopM penbeda, CEIeHHS] KOTOPBIX
MpeACTaBIeHBI Ha puc 6, 1 6e3pazmepHbix BenudrH nl = H/hO u n2 = a0/h0 (nl onpenensercsi ¢ TOYHOCTHIO
JI0 TECSITHIX, N2 — ¢ TOYHOCTHIO 110 11enbiX) (H — BricoTa nctounuka, hQ — Beicora (TimyOuHa) mpensiTCTBUA,
a0 — monymupuHa rpsijabl, X0iIMa, J0KOUHBI WK MPOTKEHHOCTh OOKOBOTO CKJIOHA yCTYTa).
3nauenue pyHkumm j1 onpenensercs B 3aBUCUMOCTH OT oTHoIIeHH 1X0i/a0 (X0 — paccTosTHUE OT CEpeTUHBI
MPETSITCTBYS B CITy4yae TPSAbl WK J0KOUHBI U OT BEpXHEH KPOMKH CKJIOHA B ClTydae YCTyIa JJO UCTOYHHKA)
o rpadukam (puc. 6), COOTBETCTBYIOIIUM Pa3InYHbIM opMaM penbeda. Ecinu HCTOUHHMK pacTiookeH Ha
BEpXHEM IUIATO YCTyTa, TO B KauecTBe aprymenTa ¢pyHkuuu j1 BMecto ix0i/a0 npuaumaercs - x0/a0.

Ces3p BenmuuuHbI KO durmenta hm ¢ nl un2

nl
n0)couna (énaouna)
ycmyn
2paoa (xonm)
n2
4-5
6-9
10-15
16-20
4-5
6-9
10-15

16-20



10-15

16-20

<0,5

4,0

2,0

1,6

1,3

3,5

1,8

1,5

1,2

3,0

1,5

1,4

1,2

0,6-1

3,0

1,6

1,5

1,2

2,7

1,5



1,3

1,2

2,2

1,4

1,3

1,0

1,8

L5

14

1,1

1,6

1,4

1,2

1,1

1,4

1,3

1,2

1,0

1,4

1,3

1,2

1,0

1,3

1,1-2,9
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1,2
1,1
1,0
1,2
1,2
1,1
1,0
>5
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Ecnu npensitcTBUs IpeACTaBISAIOT CO00M Ipsibl (J10)KOMHBI), BBITSHYTHIE B OJHOM HalpaBiIeHUU, 3HAUCHUS
hO u a0 paccunTbIBaOTCS AJI MOMEPEUHOTO CEUSHMSI, IEPICHIUKYIIPHOTrO 3TOMY HanpasieHuto. Eciu
M30JIMPOBAHHOE TIPEMSATCTBHE MPEACTABISET COO0M OTAEIBHBINA X0IM (BaauHy), To hO BeIOHMpaeTcs
COOTBETCTBYIOIIUM MAaKCUMaIbHOW (MUHMMAJIBHOW) OTMETKE MPETMSATCTBHUSA, @ N2 — MaKCUMaJTbHOM
KpYTHU3HE CKJIOHA, 0OPAIIEHHOTO K HCTOUHUKY.

VYyer BausiHUS penbeda MECTHOCTU IIPU ONPEIECIIEHUN PACCTOSHUSA, TA€ JOCTUTAaeTCsl MAaKCUMYM IIPU3EMHON
KOHIICHTPAITNH, OCYIIECTBISAETCS IMyTeM YMHOXEHUS ko3 durinenta d B hpopmyrie

Ha OTHOILICHUE .

33
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Pacxoo eazoeo30ywnoii cmecu V1 sviuucinsemes no popmyne:
) ®)
rae D (M) - auameTp ycThs UCTOYHHKA BBIOPOCA;
w0 (M/c) - cpeaHsisi CKOPOCTh BBIXO/Ia TA30BO3YIIHONW CMECH U3 YCThsl HCTOYHHMKA BhIOpOCA.

Puc. 6. I'paduk s onpeneneHus 3HadeHUsT GyHKINHA j1 TIPH pa3IUYHBIX BHJIaX MPETSTCTBUS MIPU
paccestHUM 3KOTOKCUKAHTOB:

x0 — paccTosiHHE 0 UCTOYHHUKA OT CEPEAMHBI MPETIATCTBUS B CIydae TPSABI HITH JIOKOUHBI M OT BEPXHEH
KPOMKH B citydae ycrymna; a0 — moymiprHa rpsjibl, X0IMa, JI0KOWHBI WK TIPOTSHKEHHOCTh OOKOBOTO
ckioHa ycryna; hO — BeicoTa (TiyOuHa) MpensTCTBUSI.

3nauenue koappuyuenma A, coomseemcmayroue2o HebIA2ONPUAIMHBIM MEMeOPOIO2ULECKUM Y CILOBUIM, NPU
KOMOPbIX KOHYEeHmpayus 3a2psa3Humenetl 8 ammoc@epHom 8030yxXe MAKCUMATbHA, NPUHUMAEMCS PAGHbIM
1O MECMHOCMAM:

250 — PecrryOnuka Bypsitus u UntuHckas 061acThb;

200 - eBporneiickas Teppuropusi Poccuiickoit @enepanuu roxHee S0° c.1u1., a Takke 1711 OCTAIbHBIX
paiionoB Hmxnero I[ToBomxknsi, CeBeproro Kaskasa, /lansuero Bocroka u paiionoB Cubupu;

180 - nyst eBponerickoi Tepputopun Poccuiickoit @enepamnnu u Ypana ot 50 go 52° c.ur.;
160 - nns eBponelickoii Tepputopun Poccuu u Ypana cesepnee 52° c.u.;
140 - nns MockoBcko, Tynbckoit, Psa3anckoit, Bnagumupckoit, Kamyskckoit n iBaHOBCKO#M 0OyacTei.

IIpu onpeodenenuu DT, °C, ciedyem npunumams memnepamypy ammocgeprozo 6o3oyxa 18, pasHotl
cpeonell MakCUMANbHOU meMnepamype Hapy#CHO20 8030yXa HAuboee HeapKoeo mecaya 200d, a
memnepamypy 8b10pacvleaemor 8 ammocgepy 2a308030yuHou cmecu Te - no deticmgyrowum 0isi OAHHO20
npouU3800CmMea MexHUUeCKUM HOPMAMUBAM.

3uauenus be3pazmepnoco koapguyuenma F npunumaromes:

A. J1ns ra3000pa3HbIX IKOTOKCUKAHTOB M MEJTKOAMCIIEPCHBIX a3p030J1e (IbLIb, 3071 U T.I., CKOPOCTh
YHOPSAA0YEHHOTO OCEIaHMs KOTOPBIX MPAaKTUUYECKU paBHA HYI0) F = 1;

b. Jlns MenkoauCepCHBIX a3po30iiei (KpoMe YKa3aHHBIX B MYHKTE A) MPH CPETHEM SKCILTyaTallHOHHOM
ko3 dunrente ounctku BIOpocoB He MeHee 90 % F = 2; npu kosddunmente ounctku 75-90 % F = 2.5;
MeHee 75 % ¥ npu OTCYTCTBUHM OYUCTKHU F = 3.

Koagppuyuenmor m u n onpedensromes 8 3agucumocmu om napamempos f, , u fe.

) ; (11
ST B (12)
Kosghpuyuenm m paccuumuléaemcs 6 3a8ucumocmu om eauyunbvl f no gopmynam:
npu f < 100; (13)

npu £ 3 100. (14)
s fe < £ < 100 3nauenune ko3duiimenTa m BHIYUCIACTCS IPU
f=fe.
bespasmepnuiil koaghpuyuenm n npu f< 100 onpedensemcs 8 3asucumocmu om no Gopmynam:

n=1npu??2, (15)
npu 0,5 £<2,  (16)
n=4,4mpu <0,5. (17)

IHpu 3 100 unu DT » 0 koa¢hgpuyuenm n sviyucisemes no gpopmynam (5.10) — (5.12) npu .
[Tpu pacuere CM nipu 3 100 (ummu DT » 0) 1 (X010aHBIE BEIOPOCH) HCTIONIB3YETCST BEIPAKCHUE:

: (18)
Tae



; (19)
npuvem n onpenensercs mo ¢popmynaam () — () mpu .
IMpu £ <100 u wmum £3 100 u pacyer CM nipousBonuTcs 1o Gpopmyse:
) (20)

rae

m’=2,68m mpu f < 100, <0,5; (21)

m’= 0,9 mpu 3 100, <0,5. (22)
Paccrostane XM (M) OT HCTOYHHKA BBIOPOCOB, HA KOTOPOM TpU3eMHas KOHIIEHTpaIrus 3arpsi3autesst C npu

HEOIaronpUsATHBIX METECOPOIIOTUIECKUX YCIOBHUSAX JOCTUTAET MaKCUMallbHOTO 3HaueHuss CM,
onpenensieTcs: mo Gopmyre

) (23)
rae d - 6e3pa3MepHas BeIMYnHa.
Ipu < 100 kosgppuyuenm d naxooumes no popmynam:

mpu £ 0,5, (24)
mipu 0,5 <€ 2, (25)
mpu > 2 . (26)
3uauenue d npu f3 100 uru DT » 0 naxooumcs uz 3agucumocmei.
d=57 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= mpu >2. (29)

3HaueHue onacHoi ckopocTu BeTpa uM (m/c) Ha ypoBHe (urorepa (00b619H0 10 M OT ypOBHS 3eMJIH), IPU
KOTOPOH JIoCTHraeTcs HauOosbllee 3HaYeHUE IPU3EMHON KOHIICHTpAIMK YKOTOKCHKaHnTa CM,
OIIPENEIAETCS C IIOMOLIBIO CIELYIOIIHUX 3aBUCUMOCTEM:

ecau f< 100, mo

uM=0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = npu >2; (32)
eciu f3100 umu DT » 0, mozoa
uM=0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 npu >2. (35)

MakcumalibHOE 3HaUeHHEe TPU3EMHON KOHIIeHTparuu 3arps3autens CMU npu HeOmaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBUAX U CKOPOCTH BETPA U, OTIIMYAIOIIEHCS OT OACHOM CKOPOCTH BeTpa uM ,
ompenensieTcs mo Gpopmyse:
CMU =1CM, (36)
rae r — 6e3pa3MepHas BeTUUMHA, ONpeessieMasl B 3aBUCHMOCTH OT OTHOILIEHUS u/uM:
r=0,67(w/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 pu u/uM £ 1; (37)
npu u/uM > 1. (38)
[Tpu nmpoBeneHNU pacueToOB HE UCIIONB3YIOTCS 3HAUCHUsI CKopocTH BeTpa u < 0,5 m/c.
Paccrosinue ot uctounuka Beiopoca xXMU, Ha KOTOPOM MpU CKOPOCTH BETpa U U HEOIAronpHUsITHBIX
METEOPOJIOTUUYECKUX YCIOBUSAX MPU3EMHAs KOHIIEHTPAIMS SKOTOKCUKAHTa TIOCTUTHET MaKCUMAJIbHOTO
3HaueHuss CM , onpenensiercs mo ¢popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHBbIi KOADPHUITUEHT, paCCYNTHIBAEMBIN B 3aBUCHIMOCTH OT OTHOIICHUST U/uM:
p=3 mpu uwuM £ 0,25; (40)
p=843(1-uv/uM)5+1 mpu 0,25 <u/uM £ 1; (41)
p=0,32u/uM + 0,68 mpu uw/uM > 1. (42)

3HaueHue MPU3EMHON KOHIIEHTPAIIUH YKOTOKCUKAaHTOB B aTMochepe Cy (Mr/m3) Ha pacCTOSHUU Y (M) IO
MePIEHIUKYISAPY K OCcH (pakesa BRIOpoca HaxoauTcs mo popmyse

Cy =sC, (43)
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rae C - KOHIIEHTpaIUs TOKCUKaHTa B akere;

s - 6e3pazMepHbIi KO DHUIMESHT, OTIpeIeIIeMblid B 3aBUCUMOCTH OT CKOPOCTH BETpa U (M/C) M OTHOIICHHS
y/X TI0 3HAUYEHHIO apTyMEeHTa ty:

: (44)
mpu u£Sm/c (45)
npuu>5Swmc (46)
X - PacCTOSIHME OT UCTOYHHKA BBIOpOCa.
OuneHka MAaKCMMAJIbLHON CYMMAPHOM KOHIEHTPAUMH IKOTOKCUKAHTOB 0T N PacnoJio;keHHbIX 0JIM3K0
HCTOYHUKOB

Bennuuna MmakcumanbHON cymMmMmapHO# koHeHTpauud CM (mr/M3) ot N pacronioxXeHHBIX Ha TUIOIAIKe
OJIM3KO YT K APYyTy OAMHOYHBIX HCTOYHUKOB, UMEIOIUX PABHbBIC 3HAYECHUS BHICOTHI, IUAMETPA YCThS,
CKOPOCTH BBIXOZIa B aTMOC(Epy U TeMIIEpaTypbl ra30BO3AYLTHON CMeCH, OLIEHUBACTCS 110 (popMyIie:

: (47)
rae M (1/¢) - cymmapHasi MOIITHOCTh BBIOpOCA BCEMHU UCTOYHHUKAMHU B aTMOcdepy;
V (M3/c) - cymmapHBIi pacxo BEIOpackIBAEMOW BCEMU UCTOYHUKAMH Ta30BO3TYIITHON CMECH,
V=VIN. (48)
3HadeHue onpenessiercs no Gopmyse
(49)
B ocranmpHOM cxeMa pacuera KOHIIGHTPAIUH SKOTOKCUKAHTOB, 00YCIIOBJICHHBIX BEIOPOCAMH OT TPYIIITHI

OJIM3KO PacOIOKEHHBIX APYT K JPYTy HICTOUHUKOB BHIOpOCA, HE OTIUYAETCS OT MPUBEICHHOMN CXEMBbI
pacueTa Al OJUHOYHOTO HCTOYHUKA.

Pacuer koHIIEHTpaIMK BEIIECTB, 00YCIOBICHHBIX BHIOPOCAMU U3 OIU3KO PACTIOIOKEHHBIX JPYT K IPYTY
OJIMHAKOBBIX UCTOYHHUKOB, Koraa DT » 0 wnu 3nauenue napamerpa f3 100, mponu3BOAUTCS ¢ TOMOIIBIO
(dbopMyI1, MPUBENCHHBIX B 1. 5 Il OAMHOYHOTO HCTOYHUKA CO CIEIYOIIMMH U3MEHEHUSIMU:

u hopmyna (26) mpuHUMAET BU/I;
(50)
Yder ¢poHOBBIX KOHLEHTPALUIl B pacyeTax
3arpsisHeHHs1 arMocgepsbl

[Tpu HaIMYMK COBOKYITHOCTH UCTOYHHKOB BHIOPOCA BKJIAJIBI 3TUX UCTOUHUKOB MOTYT YUHTHIBATHCS B
pacueTax 3arps3HeHUs BO3/AyXa MyTeM UCIONb30BaHus (oHOBOH KoHIIeHTparuu CD (Mr/m3), koTopas ass
OT/IETILHOTO HCTOYHUKA BBIOpOCA XapaKTepu3yeT 3arpsizHeHHe aTMOC(ephbl B TOPOJIE HITH JII0OOM JIpyroM
HACEJICHHOM ITyHKTE, CO31aBa€MO€ JPyTMMH NCTOYHUKAMM, CKIII0Yas paccMarpuBaeMblii. @oHOBast
KOHILIEHTpAaI|sl OTHOCUTCS K TOMY k€ uHTepBaity ocpenHenus (20 - 30 munyT), uyto u IIJIKm.p..
IIpu pacuemax 015 0eticmeyrOWuUx U peKOHCMPYUPYemblX UCIOYHUKOS UCNOIb3Yemcs 3HaueHue oHo801
KOHYeHmpayuu , u3 KOmopou UCKII0UeH 8KAA0 PACCMAMPUBAEMO20 UCTNOYHUKA.
npu C £ 2CD; (51)
=0,2xCOd mpu C>2CO, (52)
C - MakcuMaipHas pacdeTHas KOHLIEHTpAL|s BEIIECTBA OT JaHHOIO UCTOUYHHUKA Ul TOYKU Pa3MEILEHUs
nocta (B3ATHs IPOOBI), HA KOTOPOM yCTaHaBIUBaeTCs (OH.
s enosv cmposwecocs npeonpuamus (UCMOYHUKA)
=Co, (53)
rae CO - (hoHOBas KOHIIEHTPALUS, U3 KOTOPOW HUUYETO HE UCKIIIOUEHO (€IMHOE 3HAUEHHE I Topoja
(MecTHOCTH)).
OneHka BeJIMYHMH NpeaeSbHO J0IMYCTHMbBIX BIOPOCOB
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IIpedenvro donycmumvlii 8616poc s3komoxcukanmos 6 ammocgepy IJ[B (2/c) ycmanasrusaemcs ois
Kan#c0020 UCMOYHUKA MAKUM 00paA30M, YmMooObl 8b10pOCHI NOIIOMAHMO8 OM OAHHO20 UCHOYHUKA U OM
COBOKYNHOCMU UCMOYHUKOE HACENIEeHHO20 NYHKMA C Y4emom NepCneKmuesbl paseumus nPOMbLULIeHHbIX
npeonpusmull U paccesiHus MOKCUYHbIX 6eujeCme 6 ammocghepe He co30alu NPU3EeMHYI0 KOHYEeHMpayuio,
npesviwarowyro ux IIJIKw.p..
Bemnuuns! 11/1B ycranaBauBaroTcs U1 yCJIOBUN ITOJIHOM TEXHOJIOTUYECKOM HArPy3KHU ra3004UCTUTEILHOTO
U TeXHoJoruueckoro odopynosanus. Hapsiny ¢ I1IB omuHOYHOTO HCTOYHHKA JOTKEH OBITH YCTAaHOBJICH
ITAB npennpusitus B uenom. [Ipu nocrosHcTBe BEIOPOCOB BO BpemeHu o6muii [1/]B HaxoauTcs kak cymma
[T/IB onMHOYHBIX HICTOYHUKOB M TPYIII MEITKUX UCTOYHUKOB. [Ipu HEMOCTOsIHCTBE BO BPEMEHHU BHIOPOCOB
OT OTZEIbHBIX UCTOUYHUKOB I1/IB npeanpusatus B nenoM MeHsie cymMmsl [1/IB OT oTaenbHbBIX HCTOYHUKOB U
COOTBETCTBYET MAaKCMMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOUHUKOB MPEANIPHUATHS TP HOPMAIBHOM
paboTe TEXHOIOTUYECKOTO U Ta3004UCTUTEIHHOTO 000pyI0BaHHUS.

ITpu ycranosnenuu I1JIB yuntsiBatorcst poHoBbie koHLeHTparuu CD. B ycnoBusx ouenku I1/1B
nectByromux npou3oacts CO 3ameHsieTcs Ha .

3navyenust [1/IB 1t o1MHOYHBIX UICTOUHUKOB C KPYIJIBIM YCTHEM NP BBINOJIHEHUN HEPABEHCTBA

CD <ITIJJKm.p.
PACCUMTHIBAIOTCS IO YPaBHEHUIO
(54)
Jns £3 100 mam DT » 0 (xonoausie BeIOpock) [T/IB orieHMBaeTCs COMIACHO 3aBUCUMOCTH
(55)

OpnHako cienyeT OTMETUTD, 4TO Npu pacderax I1/IB HyxHO paccMaTpuBars, 10 KpailHel Mepe, elle 1Be
BenmuuHbl [1/IKi, kKoTopble CylIecTBEHHO OTIMYArOTCs ApYT OT apyra u ot [TJIKm.p.:

ITIKc.c. — 31O cpenHeCcyTOUHas IPEAEIbHO N0IYCTUMAsl KOHLIEHTPALMsl, XapaKTepHU3YIOas MaKCUMaJIbHYIO
JOMYCTUMYIO (DaKTHUECKYIO KOHIICHTPALMIO JAHHOTO 3arpsi3HUTENS B MECTAX MOCTOSHHOTO MTPOKUBAHHUS
HaceJieHHs (B MeCTax MPOKUBAHUS HACETICHHUs, HanboJiee MOABEP)KEHHOT0 BO3ICHCTBHUIO 3arpsi3HUTENEH —
JeTel, CTapUKOB, XPOHUYECKUX OOJIbHBIX);

[TAKp.3. - npeaenbHO A0MyCTHMasl KOHIICHTpAIMs B BO3yXe paboueil 30Hbl, TO €CTh MAKCUMAJIbHO
JOIyCTHMasi KOHIICHTpAIs Ha pabodeM MecTe, TIe TPYAUTCs Hanbolee KpemnKkoe B U3NIeCKOM
OTHOILIEHUH, B3POCIIOE TPYAOCHOCOOHOE HACEIICHHE;

[TIKM.p. — MakcUManbHO pa3oBas MPEAENIbHO JOIMYCTUMas KOHLIEHTPAaLUsl, XapaKTepU3yIOIas BO3MOKHYIO
MaKCUMaJIbHYIO (PaKTUUYECKYIO0 KOHLIEHTPAIIUIO 3arPS3HUTENS B MECTaX, TJie JOIyCKaeTcsl MpeObIBaHNe
yenoBeka He 6oee 30 MUHYT.

Tax kak [1JIKc.c. u3BecTHa 7151 3HAYUTEILHO MEHBIIETO KOJTMYECTBA MHUBUIyaIbHBIX COCIMHEHUM, YeM
[IKp.3., TO psi HOPMAaTUBHBIX TOKYMEHTOB JIOMYCKAET UCIOJIb30BATh MPOCTOE COOTHOLICHUE:!
I[MAKp.3./I1AKc.c. = 10.
OT0 NpuOIMKEHHOE OTHOIIEHHE OMPAaBIbIBAETCS AAJIEKO HE BCEX SKOTOKCHKAHTOB.
Tak xak [TJIKm.p. Takxke u3BecTHa 111 BECbMa MaJIOTO KOJIMYECTBA MHAMBUYaJIbHBIX COEAUHEHUH, TO
HOPMaTUBHBIE IOKYMEHTBI JIOITYCKAKOT UCIIOJIb30BaHUE COOTHOILICHUS:
IAKM.p. /IIJIKp.3. = 10.
Takum 06pazom, nipu onpeaeneanu BesmurH [1/IB B ropomackoit uepre u B pabounx mocenakax Haa0
paccmarpuBath Hapsany ¢ [IIKm.p. u [1[Kc.c..

Tema 10. OnieHKa MakCUMaJIbHOW CyMMapHOW KOHIICHTPAIIMH YKOTOKCHKAHTOB OT N OJIM3KO
PACITOJIOKEHHBIX HCTOYHHKOB

Pacuer BeMynH BPEMEHHO-I0MYCTUMON KOHIICHTPAIUH C TIOMOIIbI0 SMIMPUYCCKUX YPABHCHHH
[Tomxon K OLIEHKE SKOJIOTHYECKON OOCTaHOBKH MOCPEACTBOM COMOCTABIICHUS (DaKTUYECKUX U
npeaenbHo-a0mycTuMbIX KoHIeHTparui (I1J1K) 3arpsi3aureneit sBiaseTcs B HACTOSIIEE BPEMS
€IMHCTBEHHBIM Hay4YHO-000CHOBaHHBIM. OJTHAKO €r0 MCIIOJIb30BaHUE COTPSIKEHO C LIETBIM PSII0M
HE0CTaTKOB.
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Bo-niepBbix, Kak IpaBuiio, HE YUYUTHIBAETCA, YTO BEMTUYUHBI, Jexaine B ocHoBe [1/IK, He sBistoTcs
Ono(r3ruecCKUMH KOHCTaHTaMHU. J[0Ka3aTenbCTBOM 3TOMY CIYXKHT (DaKT 3HAYUTEIHLHOTO PA3IUYHUS BEIUYUH
[T/IK BemiecTB, MPUHATHIX B PA3HBIX CTPAHAX, PUYEM TaKHe pa3inuus JoCTUTArOT mopoi 10 u Gonee pas.
OOyCIIOBJICHO 3TO TE€M, YTO TOCYJapCTBEHHBIC CTAHAAPTHI PA3IMYHBIX CTPAH MO-PA3HOMY YKECTOUAIOT
AKCIIEPUMEHTABLHO MOTydyaeMble BETUYHMHEI. B 1enoM Takoe yxecroueHue Heooxonumo, T.K. [TJK
MOJIy4aroT B HKCIIEPUMEHTAX Ha >KMBOTHBIX (MBIIIH, KPBICHI, KPOJIUKHU), U SKCTPANOIUPYIOT HA YEJIOBEKA.

Bo-BTOpBIX, HEIOCTATOK TAKOTO MOAX0/IA CBSI3aH C TEM, UTO AKcepuMeHTanbHas oneHka [1/IK — ouenn
JOPOTOCTOSIIIIEE U JUTUTEeNIbHOE MeponpusTre. [103ToMy BeTUIHHBI TPEACIIBHO-A0IMTYCTUMBIX KOHIIEHTPAIUi
W3BECTHBI JIJIsI CPAaBHUTEILHO HEOOIBIIIOTO YKCIIA BEIIECCTR.

[TosToMy pa3paboTaH psii METOIOB OLICHKH KPUTEPHAIbHBIX BETUUNH, KOTOPBIE HA3bIBAIOTCS
BPEMEHHO-A0ITyCTUMbIMU KoHIeHTpauusaMu (BJK).

OHM yTBEpKIAIOTCS Ha OMPEICIICHHBIN CPOK, a 3aTeM JIM0O0 MepeyTBEPKIAIOTCS, INOO SIKCIIEPUMEHTATBHO
onpenensitores [TIK.

Js pacueta BJIK cymecTByeT HECKOIBKO MOIXO0OB C UCIIOIB30BAHUEM SMITUPUIECKUX (HOPMYIL.
®opmynsl 115 pacueta BAK xumMuyecknx coeqmHEHUH B BO3AYIIHON cpeie paboueit 30HbI BHIBEJICHBI
METOZIOM PETPECCUOHHOTO aHanu3a. B 3Tux gopmynax Hapsay ¢ JaHHBIMH, XapaKTEPU3YIOIKUMHU OCTPYIO
TOKCUYHOCTb, UCIIOJIb30BAHbI 3HAYEHUS MOJIEKYIISIPHBIX MACC 3arpA3HSOIINX BELIECTB.

Ig B/IKp.3. = 0,91 IgJ/IK50 - 2,7 +Ig M
lg B/IKp.3. = 1,53 Ig/I/I50 - 5,7 +Ig M

Bornee TouHBIME MOXKHO CUMTATh SMIIUpUYEcKUe GopMyIIbl, paspaborannbie 1yt pacdeta BJIK Bemects,
OTHOCSIIIMXCS K OIpe/IeJICHHBIM KJlaccaM XUMUYECKUX COETUHEHUH.

CpenHecyTOUHbIE BpEMEHHO-IOITYCTUMbIEe KOHLIEHTpauu (o01ire popMyibl JIsi BCeX N3BECTHBIX KJIACCOB
XUMHUYECKHX COCTUHEHUI):

Ig B/lKc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/IKc.c. = 0,58 Ig/IK50 — 1,6

JIKS50 — netanbHast KOHIIEHTpALMS BEIIECTBA, BI3bIBAIOIIAS IPU BIBIXaHUH (MBIIIN — 2 Yaca, KpbIChl — 4
yaca) rudens 50% sKCeprUMEHTaIbHBIX )KUBOTHBIX.

JII50 - neranmpHas 1032 BEIIECTBA, BHI3BIBAIOIIAS MPU BBEIACHUH B OpraHu3M rudenb 50%
AKCIIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — MounsipHast Macca paccMaTpuBaeMOro BELECTBaA.

[Ipu pacueTax moACTaBISAIOT U MOJYYaIOT U3 HUX BEJIMUYMHBI B ClieayIomuX pasmepHocTax: [JIK50] —
mmonw/n, [JII50] — mmone/kr, [BAKp.3. | — Mr/m3.

3ANAHUE

Paccuumamu épemenno 0onycmumyro KOHUEHMPAYUIO NEPEUUHO20 ATUPAMUUECKO20 AMUHA 8 8030yXe
paboueii 30Hbl, eciU Maccosasn 0011 azoma 6 e2o moekyne pasua 31,11%, a konyenmpayus,
evi3blaOuan 1emanvuvlil ucxoo y 50% sxcnepumenmanoHvlX HCUBOMHBIX, PaA6HA 675 m2/.

Bpemenno-oonycmuman konyenmpayua 08yxXamomHozo npedenbHozo anuamuieckozo cnupma é
6030yxe paooueii 30nvl paseua 0,01 me/m3. Haivmu JI/]50 cnupma, ecau maccoeasn 0013 Kuciopooa é
Mmonekyne cnupma pagna 51,6%.

Paccuumamo nemanvuyro 003y 3manona ucnoniwviysa emecmo 3nauenus B/IKp.3. snauenue I/[Kp.3 (1000
me/m3).

JIABOPATOPHAS PABOTA Ne2.
Pacuer BeIM4MH BpEMEHHO-A0MYCTUMON KOHIIEHTPAIMH C IIOMOIIbI YMINPUYECKUX YPABHEHUIN
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s pacueta B/IKp.3.. npumensitor popmyamy:

Ji — eenuuuna 6uonozuyeckoil aKMUGHOCMU i —MOI XUMUYECKOIL C6A3U PEau3yemoil 6
paccmampueaemom uHOUGUOYATbHOM XUMUYECKOM COCOUHEHUU.

— CyMMapHasi 0HOJI0THYeCKAasi AKTHBHOCTH BCeX CBf3ell B pBCCMATPUBAEMOM HHIAHBHAYATbHOM
COeTUHEHUH

[BAKp.3. | — Mr/m3, [M] — r/mMo11b.

OMIUpUYECKHe BETHYMHBI Ji pa3HbIX CBsA3EH, KaK (QYHKIIMH WX TUIIA TPUBEACHBI B TAOJIHIIC.

3ANAHUE

Paccuumame éenuyuny B/[Kp.3. okmanoeoi Kuciomaol, Ucnoib3ysa 3HAYeHUA OUON0ZUYECKOL
AKMUBHOCMU XUMUYECKUX C6AA3ell.

Paccuumamo eéenuuuny 6uonozuueckoil aKMUBHOCHMU XUMUUECKOU CBA3U MENHCOY Y21ePOOHBIMU
amomamu 0€H301bH020 KObUA U MEMUNBLHO20 paduKana 6 mosyosne, npunae e2o B/IK pasnoit 50 ma/m3
. Buonozuueckyrw akmuenocmo cea3u y2nepoo-y2iepoo 6 6eH301bHOM A0Pe PACCHUMAMb, NPUHAG €20
BJ/IK pasnvim ILTK (5 m2/m3).

Hcnonov3ya eenuuunvl 0u0102u4ecKoll AKMUGHOCMU XUMUYECKUX céa3ell naumu omnuouienue B/[Kp.3.
UUKTI0AMUHOOYMAHA U YUKTOAMUHO2EKCAHA.

Pacuer MAKCHMAJILHOIO 3HAYEHHS HpI/ISGMHOﬁ KOHIHECHTPAIIUHU 3IKOTOKCHUKAHTA B YCJIOBUAX Bblﬁpoca
Fa30B03}IymH0ﬁ CMECH U3 OAUHOYHOI'0 TOYCYHOI'0 HCTOYHHUKA C KPYIVIBIM YCTHEM

Maxkcumanvroe 3nauenue npuzemHol Konyenmpayuu 3azpsasnumens CM (me/m3) 6 ycnosusix viopoca
2a308030YUIHOU CMeCU U3 OOUHOUHO20 MOYEYHO20 UCTOYHUKA C KPY2IbIM YCMbeM, 00Cmuzaemoe Ha
paccmosanuu xM, onpedensiemcsa no gpopmyne
: (6)

A - k03 urueHT, 3aBUCAIINN OT TeMIepaTypHoii ceprudukanmu armocdepsl, [A] = c2/3xmrx°C1/3xr-1;
M - macca 3KOTOKCHKaHTa, BEIOpachiBaeMOro B arMocdepy B eIUHUILY BpeMeHH, [M] = 1/c;
F - ko3¢ urment, yuyuThIBaromumii CKOpoCcTb OCeIaHMsI BPEIHBIX BELIECTB B aTMOC(HEPHOM BO3/IyXE;
m 4 n - K03(QPUIHMEHTHI, yUUTHIBAIOIINE YCIOBUS BbIXOAA ra30BO3IYIIHON CMECH U3 YCThSI ICTOUHHKA
BBIOpOCA;
H - BeIcOTa HcTOuHMKA BRIOpOCa Haa ypoBHeM 3emun, [H] = M (17151 HazeMHBIX ncToOuHUKOB H mpuHMMaeTcs
paBHOU 2 M);
h - 6e3pasmepHbIi K0O3PPHUITUEHT, YIUTHIBAIOIINKA BIUSHHUE pebeda MECTHOCTH (B Cllydae pOBHOM WIIH
cmabornepecedyeHHOM MECTHOCTH, C MEepernaioM BeICOT, He mpeBbimatomumM S0 M Ha 1 kM, h = 1);
V1 - pacxon razoBo3aymHoi cmecu, [V1] = m3/c;
DT, °C - pa3HOCTb M@Ky TeMIIepaTypoil BEIOpachIBa€MOi ra30BO3AyIIHOM cMecH TT 1 TeMriepatypoit
OKpY’KaroIero Bo3ayxa TB.
3uauenue xoagpghuyuenma h ycmanasnusaemcs na ocHoganuu peivegpa mecmuocmu  paouyce 00 50
8blcOm HauboIee 8bICOKO20 U3 paA3MeWaeMOoll Ha NPOMBIULEHHOU NIOWaoKe UCIOYHUKA, HO He MeHee 2 KM.
Ecnu B OKpecTHOCTH paccMaTpUBaeMOT0 HCTOYHUKA BHIOPOCOB (TIPEANPHUSATHS) MOKHO BBIICTUTh
OT/AENbHBIC U30JIMPOBAHHBIC TPEIISATCTBUSA, BHITIHYTHIC B OJJHOM HampaBleHUH (Tpsaa, rpeOeHb, T0KOUHA,
yCTyII), TO MONPaBOYHbIN k03 unment Ha penbed h paccuutsiBaercs no ¢popmyre:

h=1+jl(hm-1) (7



rae hm onpenensercs no tabnure (Tabnuua 5) B 3aBUCUMOCTH OT GOpM penbeda, CeUeHUs] KOTOPBIX
npezcTaBiIeHbl Ha puc 6, u 6e3pasmepubix BenndrH nl = H/hO u n2 = a0/h0 (nl onpexnensiercs ¢ TOUYHOCTHIO
710 JIECATHIX, N2 — C TOYHOCTHIO J10 1enbix) (H — BeicoTa nctounnka, hO — Beicota (TiyOnHa) pensTCTBUSA,
a0 — moyImMpHHA TPSAIBI, X0JIMA, JTOKOUHBI HITH MPOTSHKEHHOCTh OOKOBOTO CKJIOHA YCTYTA).

3navyenne pyHkiuu j1 onpenensercs B 3aBUCUMOCTH OT oTHomeHus 1x0i/a0 (x0 — paccTosiHIE OT cepeTMHbI
MPEISATCTBHS B CITy4ae TPsIbl WK JOKOMHBI U OT BEPXHEW KPOMKH CKJIOHA B CIIydae YCTyIa 10 UCTOUHHUKA)
o rpadukam (puc. 6), COOTBETCTBYIOLIUM Pa3IUIHbIM (popmam penbeda. Ecian ncTouHUK pacnonokeH Ha
BEpXHEM IUIaTO YCTYIIa, TO B KauecTBe aprymenTa GpyHkiuu j1 Bmecro ix0i/a0 mpunumaercs - x0/a0.

CBs13b BenmnuuHbI Kodpduuuenta hm ¢ nl un2

nl
N0J)cOuna (6naouna)
ycmyn
2paoa (xoam)
n2

4-5
6-9

10-15

16-20
4-5
6-9

10-15

16-20
4-5
6-9

10-15
16-20

<0,5

4,0

2,0

40



1,6

1,3

3,5

1,8

1,5

1,2

3,0

1,5

1,4

1,2

3,0

1,6

1,5

1,2

2,7

1,5

1,3

1,2

2,2

1,4

1,3

1,0

0,6-1

1,1-2,9
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1,8

L5

1,4

1,1

1,6

1,4

1,2

1,1

1,4

1,3

1,2

1,0

3-5

1,4

1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,2

1,2

1,1

1,0
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>5
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Ecnu npensitcTBUs IpeACTaBISIOT CO00M Ips/ibl (J10)KOMHBI), BBITSHYTHIE B OJHOM HalpaBiIeHUU, 3HAUCHUS
hO u a0 paccunTbIBalOTCS AJIs MOMEPEUHOTO CEUSHMSI, IEPIICHIUKYIIPHOTO 3TOMY HanpasieHuto. Eciu
M30JIMPOBAHHOE MIPEMSATCTBHE MPEACTABISAET COO0M OTAENBHBIN X0IM (BraauHy), To hO BeIOHMpaeTcs
COOTBETCTBYIOIIUM MAaKCUMaIbHOW (MUHMMAJIBHOW) OTMETKE MPETSTCTBHUSA, @ N2 — MaKCUMaTbHOM
KpYTHU3HE CKJIOHA, 0OPAIIEHHOTO K HCTOUHUKY.

VYyer BausiHUS penbeda MECTHOCTU MIPU ONPEICIIEHUN PACCTOSHUSA, TA€ JOCTUTAeTCsl MAaKCUMYM IIPU3EeMHON
KOHIICHTPAITNH, OCYIIECTBISAETCS IMyTeM YMHOXEHUS ko3 durinenta d B hpopmyrie

Ha OTHOILICHUE .

Pacxoo eazoeo30ywnoii cmecu V1 sviuucinsemes no popmyne:
; (8)
rae D (M) - auamerp ycThs UCTOYHHKA BBIOPOCA;
w0 (M/c) - cpeaHsisi CKOPOCTh BBIXO/Ia Ta30BO3AYIIIHONW CMECH U3 YCThsl HCTOYHHMKA BhIOpOCA.

Puc. 6. I'paduk ans onpeneneHus 3HadeHUsT GyHKINHA j1 TP pa3IUYHBIX BHJIaX MPETSTCTBUS MIPU
paccestHUM SKOTOKCUKAHTOB:

x0 — paccTosiHME 10 UCTOYHUKA OT CEPEINHBI MIPEMATCTBUS B CIy4ae Ipsiibl WU JIOKOUHBI U OT BEpXHEH
KPOMKH B ciiydae ycrymna; a0 — HoayIupHuHa TPsIbl, X0JIMa, JT0KOUHBI WK IPOTSKEHHOCTh OOKOBOTO
ckioHa ycryna; hO — BeicoTa (TiyOuHa) MpensTCTBUS.

43
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3uauenue xoagpghuyuenma A, coomsemcmsyroue2o HebIa2onPUAMHbIM MEMeoPOLOSULECKUM YCIOBUAM, NPU
KOMOPbIX KOHYEHMpayus 3azpa3Humeinel 8 ammoc@epHom 6030yxe MaKCUMAIbHA, NPUHUMAEMCSL PAGHbIM
nO MECMHOCMAM:

250 — Pecniyonuka bypsitust 1 UutuHckast 00acThb;

200 - eBporeiickas Tepputopus Poccuiickoit @enepannu oxxuee S0° c.111., a TakKe 11 OCTATIBHBIX
paitonoB Hmxnero [ToBomkes, CeBeproro Kaskasa, Jlansuero Bocroka u paitonos Cubupu;

180 - nnis1 eBponelickoii Tepputopun Poccutickoit @enepauuu u Ypana ot 50 no 52° c.ur.;

160 - nyis eBponerickoi Tepputopun Poccun u Ypana ceBepHee 52° c.1ir.;

140 - nns Mockosckoit, Tynbckoit, Psa3anckoit, Bimagumupckoii, Kamysxckoii u MiBaHOBCKO# 00nacTeid.
IIpu onpedenenuu DT, °C, ciedyem npunumame memnepamypy ammocgeprozo 6ozoyxa 18, pasHotl
cpeoHeli MaKCUMAaNbHOU MmeMnepamype HapyHcHo20 8030yXa HAuboee HeapKkoeo mecaya 2004, a
memnepamypy blopacvleaemoul 8 ammocgepy 2azo8030yuHol cmecu Te - no oeticmsyrouum 0is OAHHO20
npoU3800CMEa MEXHULECKUM HOPMAMUBAM.

3nauenus be3pasmeprozo koaghgduyuenma F npunumaromes:

A. Jlnst ra3000pa3HbIX SKOTOKCUKAHTOB M MEJIKOJMCIIEPCHBIX a3po30iieH (ITbLIb, 30J1a U T.II., CKOPOCTh
YHOPSIIOYEHHOTO OCEeIaHMsI KOTOPBIX NMPaKTHYECKU paBHa Hyit0) F = 1;

b. JInst MenIKoIMCIepCHBIX a3p0o301e (KpoMe yKa3aHHbIX B IyHKTE A) IMPHU CPeTHEM IKCIUTyaTallHOHHOM
ko3¢ purrenTe ouncTku BIOpocoB He MeHee 90 % F = 2; npu koapduuuente ounctku 75-90 % F =2.5;
MeHee 75 % u pu OTCYTCTBUU OYUCTKH F = 3.

Koagppuyuenmor m u n onpedensiomcsi 8 3agucumocmu om napamempos f, , u fe.

SN R (1)
;o (10) : (12)
Koagpghuyuenm m paccuumvisaemcs 6 3agucumocmu om eenudunsl [ no ghopmynam:
mpu £ < 100; (13)
nipu £ 100. (14)

s fe < £ < 100 3naueHue kodpduimeHTa m BEIYUCTACTCS PU
f=fe.
bespasmepnuiii koagppuyuenm n npu < 100 onpedensemcs 6 3agucumocmu o0m no opmynam:

n=1mpu 3?2, (15)

npu 0,5 £<2,  (16)
n=4,4npu <0,5. (17)

IIpu 13 100 unu DT » 0 kosghghuyuenm n vruucasiemes no popmynam (5.10) — (5.12) npu .
ITpu pacuere CM nipu 3 100 (wnm DT » 0) u (x0nmomHbIe BEIOPOCHI) UCTIONB3YETCS BEIPAKCHHE:
) (18)
rae
) (19)
npudeM n onpeaensiercs no popmynam () — () opu .
IMpu £ <100 1 nmm £2 100 m pacuer CM mpousBoguTcs 1o Gopmyie:
) (20)

rae

m’=2,68m mpu £ < 100, <0,5; (21)

m’=0,9 mpu 3 100, <0,5. (22)
Paccrosinue XM (M) OT UCTOYHHKA BRIOPOCOB, HA KOTOPOM MPU3EMHAasl KOHIIEHTpatus 3arpssaurens C npu
HEOIaroNpUSATHBIX METEOPOJIOTHYECKUX YCIOBUSAX JOCTUTAeT MaKCHMAaNbHOTO 3HaYeHUsT CM,
ompenaenseTcs mo Gopmyre

) (23)

rae d - 6e3pa3mepHasi BeIHMUMHA.
IIpu < 100 xosghpuyuenm d naxooumcs no gpopmynam:
mpu £0,5, (24)
mpu 0,5 <€ 2, (25)
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npu > 2 . (26)
3nauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmell.:
d=5,7 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= npu >2. (29)

3HaueHue OMmacHOM CKOpocTH BeTpa uM (m/c) Ha ypoBHe dutrorepa (00braHO 10 M OT YpOBHS 3eMJIN), TIPH
KOTOPOM JTOCTUTAETCS] HAMOOJIbITIee 3HAYCHHE MPU3EMHOM KOHIIGHTpAIlUU SKoTOKcHkanTa CM,
OTIPENIETISIETCS C MOMOIIBIO CIEIYIOMINX 3aBUCUMOCTEH:

eciu <100, mo

uM =0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = npu > 2; (32)
eciu 3100 umu DT » 0, mozoa
uM =0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 mpu > 2. (35)

MaxkcuManbHOE 3HaYeHHE TPU3EMHON KOoHIeHTpauuu 3arps3autenss CMU npu HeOnaronpusTHbIX
METEOPOJIOTUYECKUX YCIOBUSAX U CKOPOCTH BETPA U, OTIIMYAIOLIEICS OT ONTaCHOW CKOPOCTH BeTpa uM ,
omnpenaensieTcs mo popmyre:
CMU =1CM, (36)
rae r — 6e3pa3mepHas BeIUUMHA, OTIpesiesieMast B 3aBUCUMOCTH OT OTHOIIEHHS U/uM:
r=0,67(uw/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 npu w/uM £ 1; (37)
npu u/uM > 1. (38)
[Ipu mpoBeneHnn pacueToB HE UCTIONIB3YIOTCS 3HAYCHHS CKOPOCTH BeTpa u < 0,5 m/c.

Paccrostnue ot ucrounuka Beiopoca xXMU, Ha KOTOpOM IIpU CKOPOCTH BETpa U U HEOIaronpusTHBIX
METEOPOJIOTNYECKUX YCIOBUAX NIPU3EMHAsl KOHLICHTPALIMS SKOTOKCUKAaHTa JOCTUTHET MAaKCUMAJIbHOTO
3HaueHust CM , onpenensiercs o ¢popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHbIid K0d(D(PUIMEHT, pacCUUTHIBAEMBIN B 3aBUCUMOCTH OT OTHOIIEHUST Uu/uM:
p=3 mpu u/uM £ 0,25; (40)
p=843(1-v/uM)5+1 mpu 025<uv/uM¢£ 1; (41)
p=0,32u/uM + 0,68 mpu u/uM > 1. (42)

3HaueHue NMPU3EeMHOI KOHIIEHTPALMU SKOTOKCUKAHTOB B armMocdepe Cy (Mr/m3) Ha paccTOSHUH y (M) 11O
NEPIEHANKYISPY K OCH (pakerna BEIOpoca HaXOAUTCS IO popmyie

Cy =sC, (43)
rie C - KOHIIEHTpalus TOKCUKaHTa B akee;

s - 6e3pazMepHbIit K0 (OULIUEHT, ONIpeesieMblii B 3aBUCUMOCTH OT CKOPOCTH BeTpa U (M/C) M OTHOILICHUS
y/X 10 3HAYEHUIO apTyMeHTa ty:

: (44)
mpu uf£S5Swmc (45)
npuu>5wmc (46)
X - PAaCCTOSIHME OT UCTOYHHMKA BBIOpOCA.
OneHka MAaKCUMAJIbHOI CyMMAPHOiIi KOHIIEHTPAIMHN YKOTOKCHKAHTOB OT N PacnoJioKeHHBIX 0JIN3K0
HCTOYHUKOB

Bemnunna MmakcumanibHON cymmapHor koHIeHTparuu CM (mr/m3) oT N pacronioXeHHBIX Ha TUIOIIAIKe
OJU3KO IPYT K IPYTY OJUHOYHBIX HCTOYHUKOB, UMEIOIINX PABHbIE 3HAUEHUS BBICOTHI, IMAMETPa YCThS,
CKOPOCTH BbIX0J]a B aTMOC(hepy U TeMIlepaTypbl ra30BO3AYIIHON CMECH, OLIECHUBAETCs 10 popMyIie:

; (47)
riae M (r/c) - cymMapHasi MOIITHOCTh BRIOPOCA BCEMH HCTOYHUKAMU B aTMocdepy;
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V (M3/c) - cymMmMapHBIN pacxo BEIOpackiBa€MOI BCEMH HCTOYHUKAMU Ta30BO3AYIITHON CMECH,
V=VIN. (48)
3HaueHue onpenaessercs no popmyine
(49)
B ocranpHOM cxema pacueTra KOHIIEHTPALUi SKOTOKCUKAHTOB, 00YCIIOBJICHHBIX BEIOPOCAMH OT IPYTIITBI
OJIM3KO PacTONIOKEHHBIX APYT K IPYTy HCTOYHUKOB BBIOpOCA, HE OTIIMYAETCS OT MPUBEICHHON CXEMBI
pacueTa A1 OJMHOYHOI'O UCTOYHUKA.
Pacuer koHLIEHTpaIMK BeleCTB, 00YCIOBICHHBIX BHIOpOCAMU U3 OJIU3KO PACHOIOKEHHBIX JPYT K IPYTy
OJTMHAKOBBIX UCTOUYHUKOB, Korna DT » 0 nium 3nauenne mapamerpa f3 100, mpou3BOAUTCS ¢ TOMOIITBIO
(dbopMyI, MPUBEIECHHBIX B 1. 5 711 OAMHOYHOT'O HCTOYHUKA CO CIIEAYIOIIUMU N3MEHEHUSIMU:
u ¢opmyna (26) mpuHUMAET BUA:
(50)
Yder GOHOBBIX KOHLIEHTPALUIl B pacyerax
3arpsi3HeHHMs aTMoc(pepbl

[Ipyu HanmU4UUKU COBOKYITHOCTH UCTOYHMKOB BHIOPOCA BKJIAAbI 3TUX UCTOYHUKOB MOTYT YUYUTHIBATHCS B
pacderax 3arpsi3HEHHs BO3yXa ITyTeM HCTOIb30BaHus poHOBOM KoHIIEHTparuu CD (mr/m3), koTopast st
OTAEJIbHOTO UCTOYHHKA BBIOpOCA XapaKTepHU3yeT 3arps3HeHrne aTMoc(epbl B TOPoOe UITH JIFOOOM IPyroM
HACEJICHHOM ITyHKTE, CO3[JaBaeMO€ IPYTMMH UCTOYHUKAMHU, UCKITI0Uasi paccMarpuBaembiid. @oHoBast
KOHIICHTpAITUSI OTHOCUTCSI K TOMY k€ uHTepBainy ocpeaHeHus (20 - 30 munyT), yto u [TAKM.p..
[Ipu pacuemax ons 0elicmsyrowux u peKOHCmMpYupyemvlx UCHOYHUKO8 UCNONIb3Yemcsl 3HaYeHue poHo801
KOHYEeHmpayuu , U3 KOmopotl UCKII0YEH 8KIA0 PACCMAMPUBAEMO20 UCOYHUKA
npu C £ 2CD; (51)
=0,2xC® mpu C>2CD, (52)
C - MakcuManpHasi pacdeTHas KOHIIEHTpAIs BEeIlecTBa OT JaHHOTO UCTOUYHHUKA I TOYKU Pa3MelleHus
rocra (B3sATUsl TPOOkI), HA KOTOPOM yCTaHaBIMBAETCs (DOH.
s 61086 cmposwecocs npeonpusmust (UCMOYHUKA)
=Co, (53)
riae CO - poHOBasE KOHLIEHTPAIHS, U3 KOTOPOM HUYEro HE UCKIII0YEHO (eIMHOE 3HAYeHHE ISl TOpoAa
(MecTHOCTH)).
OneHka BeJIMYNH NMPeIebHO J0MYCTHMbBIX BHIOPOCOB

[Ipedenvro oonycmumviii 8b10poc IKOmMoKcukanmos 6 ammocepy IJIB (2/c) ycmanasniusaemcs ons
Kaxic0020 UCMOYHUKA MAKUM 00pazom, 4moodbl 8b10pOCHL NOTIOMAHMOE 0N OAHHO20 UCIOYHUKA U OM
COBOKYNHOCHU UCIOYHUKO8 HACENEeHHO20 NYHKMA C YYemom nepcnekmuebl pa3eumus npOMblULIeHHbIX
NpeonpusmuLl U paccestusi MOKCUYHbIX 6eUlecme 8 ammocgepe He co30a1u NPUIEMHYI0 KOHYEHMPAYuio,
npesviuiarowyro ux IJIKw.p..

Bennuune! [1/IB ycranaBnuBaroTcs i1 yCI0BUM MOTHON TEXHOJIOTUYECKON HArpy3KH Tra3004UCTUTEIBHOTO
1 TEXHOJoTrn4Yeckoro obopynoanus. Hapsiay ¢ I1/1B omMHOYHOTO HCTOYHUKA JOJKEH OBITh YCTAaHOBJICH
[T/IB nmpeanpusitus B rieiaoM. [Ipu moctosiHcTBE BBIOpOCOB BO BpeMmenu oommuii [1J]IB Haxonutces kak cymma
[1/IB omHOYHBIX UCTOYHUKOB M TPYIINT MEJIKMX UCTOYHUKOB. [Ipr HEMOCTOSIHCTBE BO BpEMEHH BHIOPOCOB
OT OTAENbHBIX UCTOYHUKOB [1JIB npennpusarus B oM MeHblne cyMmbl [1JIB OT oTiebHBIX HCTOUHUKOB U
COOTBETCTBYET MaKCHUMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOYHHMKOB MPEANPUATHS IPU HOPMaJIbHOU
paboTe TEXHOIOTHYECKOTO U Ta300UHNCTUTENILHOTO 000PYI0BaHMSL.

[Tpu ycranosnenuu [1/IB yuutsiBatrorcst ponoBbie koHneHTpanuu CO. B ycnosusx ounenku [1/1B
JNEeUCTBYIONMX Mpou3BoACTB CD 3amMeHseTCs Ha .

3nauenus [1JIB 11t 0MMHOYHBIX HICTOYHUKOB C KPYIJIBIM YCTHEM IIPH BHITTOJIHEHUH HEPABEHCTBA
CO <ITIKm.p.
PacCUUTHIBAIOTCS 110 YPaBHEHHUIO
(54)
Jna £3 100 mim DT » 0 (xonmonnaeie BeIOpock) I1/IB orieHHBaeTCs COTIACHO 3aBUCUMOCTH
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(55)
OpnHako cieayetr OTMETHTB, 4To Tipu pacueTax [1/IB Hy>kHO paccMmarpuBarh, O KpaliHE Mepe, ellle IBe
BenmuuHbl [1JIKi, KoTOphIE CyIIIeCTBEHHO OTANYAIOTCs ApyT OT Apyra u ot [1IJIKm.p.:
[TIKc.c. — aTO cpenHecyTouHas MPEaeIbHO J0MyCTUMAas KOHLIEHTPAIHs, XapaKTepHU3YIollas MaKCUMAIbHYIO
JOMYCTUMYIO (PaKTHUECKYIO0 KOHLIEHTPAIMIO TaHHOTO 3arpsi3HUTEINS B MECTaX MOCTOSIHHOTO MPOXKUBAHUS
HaceJIeHUs (B MecTax NMpOoXKUBaHUS HAaceleHus, HanOoJiee MOABEPKEHHOTO BO3/IEHCTBHUIO 3arpsi3HUTENEeH —
JIETEH, CTAPUKOB, XPOHUYECKUX OOJIbHBIX );

[TIKp.3. - mpeneapHo 1omycTMasi KOHIICHTPAIHsl B BO3AyXe paboueil 30HbI, TO €CTh MAKCUMAaJIbHO
JOMyCTHMAasl KOHIIEHTpaIs Ha paboueM MecTe, I1ie TpyauTcs Haubosee Kpenkoe B Gu3nyecKoM
OTHOILIEHUH, B3POCIIOE TPYAOCIOCOOHOE HACEICHHUE;

[IIKM.p. — MakcuManbHO pa3oBas MPEAENIbHO JOIMYCTUMast KOHIEHTpAIsl, XapaKTepU3yIollias BO3MOXKHYIO
MaKCUMaTbHYIO (DAKTHUYECKYIO KOHIICHTPAIIMIO 3aTPS3HUTENS B MECTaX, T/E JOMyCKaeTCs MpeObIBaHNe
yenoBeka He 6osiee 30 MUHYT.

Tak kak [1JIKc.c. u3BecTHa 1151 3HAYUTEILHO MEHBIIETO KOJIMYECTBA MHANBUIYaIbHBIX COCIMHEHU, YEM
[T1Kp.3., TO psiA HOPMAaTUBHBIX TOKyMEHTOB JIOIYCKAET UCIOIb30BaTh IPOCTOE COOTHOIICHHUE:

ITIKp.3./ITIKc.c. = 10.
OT0 NpUOIMKEHHOE OTHOIIICHHE OTPABIBIBACTCS JAJIEKO HE BCEX YKOTOKCHKAHTOB.
Tak kak [IJIKM.p. Takxe u3BecTHa JJIsl BECbMa MAJIOr0 KOJIMYE€CTBA UHANBUIyaIbHBIX COCIMHEHU, TO
HOPMaTUBHbBIE IOKYMEHTHI JIOMYCKAIOT UCIOJIb30BaHUE COOTHOIICHUS:

ITAKwm.p./ITIKp.3. = 10.
Takum o6pazom, npu ornpenenennu Beanuut [1/1B B roposackoii uepre U B pabounx moceakax HaJlo
paccmarpuBarhb Hapsay ¢ [IJIKm.p. u IT[IKc.c..

Tema 11. OrieHKa BETMYUH MPEACIBHO JOMYCTUMBIX BRIOPOCOB

Pacuer BenynH BPEMEHHO-I0MYCTUMON KOHIICHTPAIUH C TIOMOIIbI0 SMIMPUYCCKUX YPABHCHHH
[Tomxon K OLIEHKE SKOJIOTHYECKON OOCTaHOBKH MOCPEACTBOM COMOCTABIICHUS (DaKTUYECKUX U
npeaenbHo-a0mycTuMbIX KoHIeHTparui (I1J1K) 3arpsi3aureneit sBiaseTcs B HACTOSIIEE BPEMS
€IMHCTBEHHBIM Hay4YHO-000CHOBaHHBIM. OJTHAKO €r0 MCIIOJIb30BAHUE COMPSIKEHO C LIETBIM PSII0M
HE0CTaTKOB.

Bo-niepBbIX, Kak IpaBuiio, HE YUYUTHIBAETCS, YTO BEITMYUHBL, Jexamue B ocHose [1/IK, He aBisroTcs
O6nor3nuecKUMH KOHCTaHTaMHU. J[0Ka3aTeabCTBOM 3TOMY CIY>KHUT (DaKT 3HAYUTEILHOTO PA3IUYHUS BEIUYUH
[T/IK BemiecTB, MpUHSITHIX B Pa3HbIX CTpaHax, MPUYEM TaKHe pa3Inyuus JOCTUTAIOT mopoit 10 u Gonee pas.
OO0yCIIOBJIEHO 3TO TE€M, UTO FOCYJapCTBEHHBIE CTAaHAAPTHI PA3IMYHBIX CTPaH MO-Pa3HOMY YKECTOUAIOT
AKCIIEPUMEHTAJILHO TIOJTyd4aeMble BETMYUHEBL. B 11e5om Takoe yxectouenue Heodxonumo, T.K. [TJIK
MOJTyYalOT B AKCIIEPUMEHTAX Ha )KMUBOTHBIX (MBIIIH, KPBICHI, KPOJIMKH), M SKCTPANOIUPYIOT HA YeJIOBEKa.

Bo-BTOpBIX, HEAOCTATOK TAKOTO MOJIX0/A CBSI3aH C TEM, UTO IKcnepumeHTaabHas oneHka [1/IK — ouens
JIOPOTOCTOSIIIIEE U JUITUTENIbHOE MeponpusTre. [103ToMy BeTUUMHBI IPEAEIIbHO-A0MYCTUMBIX KOHIEHTpaUui
W3BECTHBI U1l CPABHUTEIIHLHO HEOOIBIIIOTO YUCIIA BEIICCTB.
[ToaTomy pa3paboTaH psii METOJOB OLIEHKU KPUTEPUATbHBIX BETUYHH, KOTOPHIE HA3bIBAIOTCS
BPEMEHHO-I0IyCTUMbIMU KoHIeHTpanusimu (BJIK).
OHU yTBEp:KJIAIOTCS Ha OIMPEIETICHHBIN CPOK, a 3aTeM JIM0O0 MepeyTBEPKIAI0TCs, INOO0 SKCIEPUMEHTAIbHO
onpenesitores [TJK.
st pacyeta BJIK cymiecTByeT HECKOJIBKO TIOJIXO/IOB C UCITOJIB30BAHUEM IMITUPHICCKUX (hOPMYIL.
®opmyisl 11t pacyera BJIK xumuueckux coeqMHEHNH B BO3AYIIHOM cpeie paboueii 30HbI BHIBECHBI
METOJIOM PETPECCHOHHOTO aHanmu3a. B aTux gopmynax Hapsiay ¢ JAHHBIMH, XapaKTePU3YIOIIUMU OCTPYIO
TOKCUYHOCTbh, UCTIOJIb30BAHbI 3HAYEHUSI MOJIEKYIISIPHBIX MACC 3arpsA3HIOIINX BELIECTB.

lg B/IKp.3. = 0,91 IgJIK50 — 2,7 +Ig M

Ig B/IKp.3. = 1,53 Ig/L/I50 - 5,7 +Ig M

Bornee TOUHBIMU MOXKHO CUMTATh AMIUpHUYECKUE POpMyIIbl, pazpaboranubie 1is pacueta BJIK Bemects,
OTHOCSIIUXCS K OIPEIEICHHBIM KIaCCaM XUMMUYECKUX COCAUHECHUMN.
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CpenHecyTO4HbIE BpEeMEHHO-IOIYCTUMbIE KOHIIEHTpauu (001re GopMyIibl sl BCEX U3BECTHBIX KIIACCOB
XUMHYECKUX COCTMHEHUN):
Ig B/[Kc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/lKc.c. = 0,58 IgJ/IK50 — 1,6

JIK50 — neTanpHast KOHIICHTPAIKS BEIIECTBA, BHI3BIBAIOIIAS MTPU BIABIXaHUH (MBIIIN — 2 Yaca, KPbICH — 4
yaca) rubens 50% 3KcrepuMeHTaIbHBIX KUBOTHBIX.

JIJ150 - meranpHas m03a BEIIECTBA, BHI3BIBAIOIIAS TIPHU BBEACHUH B opraHu3M rudens 50%
IKCIIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — Mounsipaast Macca paccMaTpuBaeMoOro BEIIECTBA.

IIpu pacuerax MoOACTaBIAIOT U MOJIy4alOT U3 HUX BEJIMYMHBI B CleAyOmUX pasMepHocTax: [JIKS0] —
mMmonb/n, [JIJI50] — mmons/kr, [BAKp.3. | — Mr/m3.

JA/IAHUE

Paccuumamuo pemenno 00nycCmumyr0 KORYEHmMPAyuIo NePeUdHOZ0 AnupamuiecKkozo AMuna 6 6030yxe
pabdoueii 30Hbl, eciu Maccosasn 001 azoma ¢ e2o monekyne paeuna 31,11%, a konyenmpayus,
evizvlearouian 1emanvuslil ucxoo y 50% ixcnepumenmanpHovlX HCUBOMHBIX, pasHa 675 m2/i.

Bpemenno-oonycmuman Konyenmpayus 08yxXanmomHozo npeoenbrozo anupamuieckozo cnupma 6
6030yxe paooueit 30nwt pagua 0,01 me/m3. Haitmu JI/[50 cnupma, eciu maccoeasn 0011 Kucaopooa
Mmonekyne cnupma paena 51,6%.

Paccuumamp nemanvuyro 003y ymanona ucnonwvzysa emecmo snauenus B/IKp.3. 3nauenue II/[Kp.3 (1000
Mme/m3).

JIABOPATOPHAS PABOTA Ne2.

Pacuer BeIM4YMH BPEMEHHO-I0MYCTUMON KOHIIEHTPALUH C IIOMOIIBIO YMIUPUYECKUX YPABHEHUH
st pacueta BJIKp.3.. mpumensitoT dhopmyiy:

Ji — eenuuuna oOuonocuueckoil akMueHOCMU i — MO XUMUYECKOIU C8A3U PEaIU3YeMOIl 6
paccmampueaemom UHOUGUOYATbHOM XUMUYECKOM COCOUHEHU.

— cyMMapHasi 0H0J10THYeCKasi aAKTUBHOCTDH BceX CBfi3eil B pBCCMAaTPUBaeMOM HHAHBHAYAJIbHOM
coeJUHEHUH

[BAKp.3. | — Mr/m3, [M] — r/mMmo05.

DOMITMpUYECcKUe BETMYNHBI Ji pa3HBIX CBsI3eH, Kak QYHKIIMH WX TUIA IPUBECHBI B TAOIUIIE.

JA/IAHUE

Paccuumamp ¢enuuuny B/[Kp.3. okmanoeoit kuciomol, Ucnoiv3ysa 3Ha4eHus 0OU0102u1ecKkoll
AKMUBHOCMU XUMUYECKUX C6A3eil.

Paccuumamo eenuuuny 6u0n102u1ecKoil AKMUBHOCHU XUMUYECKOU C8A3U MeNCOY Y21ePOOHbIMU
amomamu 0eH30/1bHO20 KOAbUA U MEMUIbHO20 PAOUKala é mosuyoine, npunae e2o B/IK pasenoii 50 ma/m3
. Buonozuueckyro akmuenocms ceazu y2nepoo-y2nepoo é 6eH301bHOM A0Pe PACCYUmMantb, NPUHAG €20
BJIK paenvim I/IK (5 mo/m3).

Hcnonv3ys eenuuunsl 0u0102u1eCcKoil AKMUBHOCHU XUMUYECKUX céAa3ell Halimu omHuouienue B/IKp.3.
YUKI0AMUHOOYMAHA U UUKIOAMUHOZEKCAHA.



Pacyer MmakcuMaJbLHOIO 3HAYEHUS le/l3eMHOl7[ KOHIHCHTPAIUH JKOTOKCUKAHTA B YCJIOBUAX Bblﬁpoca
Fa3OBO3IlyllIHOI7] CMECH U3 OAUHOYHOI'0 TOYCYHOI'0 HCTOYHUKA C KPYIVIBIM YCTHEM

Maxkcumanvroe 3snauenue npuzemnol konyenmpayuu 3aepsazuumensi CM (me/m3) 6 ycrnosusx eviopoca
2a308030YUWHOLL CMeCU U3 OOUHOYHO20 MOYEYHO20 UCTMOYHUKA C KPY2IbIM YCmbeM, 0ocmuzaemoe Ha
paccmosinuu xM, onpedensiemcs no gpopmyne

; (6)
A - ko3 durmenT, 3aBUCAIINI OT TeMIieparypHoi ceptuduraruu armochepsl, [A] = c2/3xmrx°C1/3xr-1;
M - mMacca SKOTOKCHKAHTa, BIOpackIBaeMOro B arMocepy B eUHUILY BpeMeHu, [M] = 1/c;
F - ko3 durment, yauThIBarOImumii CKOpOCTh OCEaHMsI BPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3/IyXE;

m 4 n - kK03 PULIMEHTDI, yUUTHIBAIOIINE YCIOBUS BBIX0OJA Fa30BO3YIIHON CMECH U3 YCThsI HICTOYHUKA
BEIOpOCa;

H - BpIcoTa nctoynmka BeiOpoca Haa ypoBHeM 3emiu, [H] = m (1t Ha3eMHBIX HCTOYHUKOB H mpuHUMaeTcst
paBHOM 2 M);

h - Ge3pa3zmepHbIil KOAPPHUIMEHT, YUUTHIBAIOUINNA BIUSIHUE penbeda MECTHOCTH (B Cllydyae pOBHOM UIIH
C1aboIMepeceueHHON MECTHOCTH, C MEePENaoM BBICOT, He TpeBbimmaromuM 50 M Ha 1 kM, h = 1);

V1 - pacxox razoBo3aymHoii cmecH, [V1] = m3/c;

DT, °C - pa3HOCTh MEXly TEMIIEpPAaTypOii BEIOpAaCchIBaeMOM Ta30BO3AYIITHON cMecu TT 1 TeMreparypoit
OKpY>Karolero Bo3ayxa TB.

3nauenue kosgppuyuenma h ycmanasiusaemcs Ha 0CHO8aHUU pervegha mecmuocmu 8 paouyce 00 50
8bICOM HaAUubOIee BbICOKO20 U3 PA3MEWAeMOU HaA NPOMBIULEHHOU NIOUA0Ke UCIOYHUKA, HO He MeHee 2 KM.

Ecnu B OKpecTHOCTH paccMaTpuBaeMOTo UCTOUYHUKA BHIOPOCOB (TIPEIIPUSATHS ) MOXKHO BBIJICITUTH
OT/ICTIbHBIC M30JIMPOBAHHBIC MPETIATCTBUS, BRITSHYTHIE B OTHOM HAIlpaBlIeHHUH (Tpsila, rpeOCHb, T0KOWHa,
YCTYII), TO IONPaBOYHBIN Ko durmeHT Ha penbed h paccuuTeiBaeTcs o Gopmyie:

h=1+jl(hm-1) (7)
rae hm onpenensiercs o Tadmuie (Tadbmuia 5) B 3aBUCUMOCTH OT hopM penbeda, CEeIeHHS] KOTOPBIX
MpeACTaBIeHBI Ha prc 6, 1 6e3pazmepHbix BeaudrH nl = H/hO u n2 = a0/h0 (nl onpenensercsi ¢ TOYHOCTHIO
JI0 TECSITHIX, N2 — ¢ TOYHOCTHIO 110 11ebiX) (H — BricoTa nctounuka, hQ — Beicora (TimyOuHa) mpensiTCTBUA,
a0 — moyImHMpUHA TPSIBI, X0JIMA, JTOKOUHBI FITH MPOTSHKEHHOCTH OOKOBOTO CKJIOHA YCTYTIA).

3nauenue GyHkumu j1 onpenensercs B 3aBUCUMOCTH OT oTHoIIeHHs 1X0i/a0 (X0 — paccTosTHUE OT CEpeTUHBI
MPETSITCTBYS B CITy4yae TPSAbl WK J0KOUHBI U OT BEpXHEH KPOMKH CKJIOHA B ClTyyae YCTyIa O UCTOYHHKA)
o rpadukam (puc. 6), COOTBETCTBYIOIIUM Pa3IMUHbIM opMaMm penbeda. Ecinu HCTOUHHMK pacTookeH Ha
BEpXHEM IUIATO YCTyTa, TO B KauecTBe aprymenTa ¢pyHkuuu j1 BMecto ix0i/a0 npuaumaercs - x0/a0.
Ces3p BenmuuuHbI KO durmenta hm ¢ nl un2
nl
N0JcOuUna (6naouna)
ycmyn

2paoa (xonm)

n2



16-20

4,0

2,0

1,6

1,3

3,5

1,8

L5

1,2

3,0

L5

14

1,2

10-15

16-20

10-15

16-20

10-15

<0,5

0,6-1

50



3,0

1,6

1,5

1,2

2,7

1,5

1,3

1,2

2,2

1,4

1,3

1,0

1,8

1,5

1,4

1,1

1,6

1,4

1,2

1,1

1,4

1,3

1,2

1,1-2,9

51



1,0

3-5

1,4

1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,2

1,2

1,1

1,0

>5

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

52
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1,0
1,0

Ecnu npensitcTBUs IpeACTaBISAIOT CO00M Ips/ibl (J10KOMHBI), BBITSHYTHIE B OJHOM HalpaBiIeHUU, 3HAUCHUS
hO u a0 paccunTbIBaIOTCS AJI MOMEPEUHOTO CEUSHHUSI, IEPICHIUKYIIPHOTrO 3TOMY HanpasieHuto. Eciu
M30JIMPOBAHHOE MIPEMSATCTBHE MPEACTABISET COO0M OTACNBHBIN X0IM (BraauHy), To hO BeIOMpaeTcs
COOTBETCTBYIOIIUM MAaKCUMaTbHOW (MUHUMAJIBHOW) OTMETKE MPETSATCTBHUSA, @ N2 — MaKCUMaTbHOM
KpYTHU3HE CKJIOHA, 0OPAIIEHHOTO K HCTOUHUKY.

VYder BIusiHUS pelibea MECTHOCTH TIPU OTIPEICIICHIUH PACCTOSHUS, TJe OCTUTACTCSI MAKCUMYM TPU3EMHON
KOHIICHTPAITNH, OCYIIECTBISAETCS IMyTeM YMHOXEHUS ko3 durinenta d B hpopmyre

Ha OTHOILICHUE .
Pacxoo cazoeo30ywmnoii cmecu VI sviuucisemces no gpopmyne:
) ®)
rae D (M) - auameTp ycThs UCTOYHHKA BBIOpOCA;
w0 (M/c) - cpeaHsisi CKOPOCTh BBIXO/Ia TA30BO3AYIIHONW CMECH U3 YCThsl HCTOYHHMKA BhIOpOCA.

Puc. 6. I'paduk s onpeneneHus 3HadeHUsT GyHKINHU j1 TP pa3IUYHBIX BHJIaX MPETSTCTBUS MIPU
paccestHUM 3KOTOKCUKAHTOB:

x0 — paccTosiHHE 0 UICTOYHHKA OT CEPEAMHBI MPETISATCTBHUS B CIydae TPSABI HITH JIOKOUHBI M OT BEPXHEH
KPOMKH B citydae ycrymna; a0 — mosymmprHa rpsjIbl, X0IMa, JI0KOWHBI WK TIPOTSHKEHHOCTh OOKOBOTO
ckioHa ycryna; hO — BeicoTa (TiyOMHa) MpensTCTBUSI.

3nauenue koappuyuenma A, coomeemcmayroue2o HebIA2ONPUAIMHBIM MEMeoPOSIO2ULeCKUM Y CILOBUIM, NPU
KOMOPbIX KOHYEeHmMpayus 3a2psa3Humenetl 8 ammoc@epHom 8030yxe MAKCUMATbHA, NPUHUMAEMCS PAGHbIM
1O MECMHOCMAM:

250 — PecrryOnuka Bypsitus u UntuHckas 061acThb;

200 - eBporneiickas Teppuropusi Poccuiickoit @enepanuu roxHee S0° ¢.11., a Takke I OCTAIbHBIX
paiionoB Hmxnero I[ToBomxknsi, CeBeproro Kaskasa, /lansnero Bocroka u paiionoB Cubupu;

180 - nyst eBponerickoi Tepputopun Poccuiickoit @enepannu u Ypana ot 50 go 52° c.iur.;

160 - nns eBponelickoii Tepputopun Poccuu n Ypana cesepnee 52° c.ur.;

140 - nns MockoBckoi, Tynsckoit, Psa3anckoit, Bnagumupckoit, Kamyskckoit n iBaHOBCKOM 0OacTei.
IIpu onpeodenenuu DT, °C, ciedyem npunumams memnepamypy ammocgheprozo 6o3oyxa 18, pasHotl
cpeonell MakCUMANIbHOU meMnepamype Hapy#CHO20 8030yXa Hauboee HeapKoeo mecaya 200d, a
memnepamypy 8b10pacvleaemon 8 ammocgepy 2a308030yunou cmecu Te - no deticmgyrowum 0isi OAHHO20
nPoU3800CMEa MexXHUUeCKUM HOPMAMUBAM.

3uauenus bespazmepnoco kodapguyuenma F npunumaromes:

A. J1y1s Ta3000pa3HBIX IKOTOKCHKAHTOB W MEITKOAMCIIEPCHBIX a3p030Jiei (IIbLIb, 30J1a H T.I1., CKOPOCTh
YIOPSITIOYSHHOTO OCEIaHMsI KOTOPBIX MPAKTHYECKU paBHa Hy0) F = 1;

b. JIns MenkoaucepCcHBIX a3po30iiei (KpoMe YKa3aHHBIX B MYHKTE A) MPU CPETHEM SKCILTyaTallHOHHOM
ko3 dunrente ounctku BeIOpocoB He MeHee 90 % F = 2; npu kosddunmente ounctku 75-90 % F = 2.5;
MeHee 75 % ¥ npu OTCYyTCTBUHM OYUCTKHU F = 3.

Koagppuyuenmor m u n onpedensromes 8 3agucumocmu om napamempos f, , u fe.

) ; (11

(10 . (12)

Kosghpuyuenm m paccuumvléaemcs 6 3a8ucumocmu om eauyunbvl f no gopmynam:
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npu f < 100; (13)

npu £ 3 100. (14)
s fe < £ < 100 3nauenune ko3pduiimenTa m BHIYUCIACTCS TIPU
f=fe.
bespasmepnuiil koaghpuyuenm n npu f< 100 onpedensemcs 8 3asucumocmu om no Gopmynam:

n=1npu??2, (15)
npu 0,5 £< 2, (16)
n=4,4npu <0,5. (17)

Ipu 3 100 unu DT » 0 koa¢hghuyuenm n sviyucisemes no gpopmynam (5.10) — (5.12) npu .
[Tpu pacuere CM nipu 3 100 (ummu DT » 0) 1 (X010aHBIE BEIOPOCH) HCTIONIB3YETCST BEIPAKCHUE:
: (18)
e
: (19)
npu4em n onpenensercs mo ¢popmyinam () — () mpu .
IMpu £ <100 u v £3 100 u pacuer CM npousBoautcs mo popmyre:
; (20)

e

m’=2,68m mpu f < 100, <0,5; (21)

m’= 0,9 mpu 3 100, <0,5. (22)
Paccrostane XM (M) OT HCTOYHHKA BBIOPOCOB, HA KOTOPOM TpU3eMHas KOHIIEHTpaIrus 3arpsi3autesst C npu

HEOIaronpUsATHBIX METECOPOIIOTUIECKUX YCIOBHUSAX JOCTUTAET MaKCUMallbHOTO 3HaueHuss CM,
ompenensieTcs mo Gopmyre

) (23)
rae d - 6e3pa3MepHas BeIMYnHa.
Ipu < 100 kosghpuyuenm d naxooumcs no ghopmynam:

mpu £ 0,5, (24)
mipu 0,5 <€ 2, (25)
mpu > 2 . (26)
3nauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmei.
d=57 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= mpu >2. (29)

3HadeHue onacHoi ckopocTu BeTpa uM (m/c) Ha ypoBHe (urorepa (00b614H0 10 M OT ypOBHS 3eMJIH), IPU
KOTOPOH JI0CTHraeTcs HauOobllee 3HaYeHUE IPU3EMHON KOHIICHTpAIMK YKOTOKCHKaHnTa CM,
OIIPENEIAETCS C IIOMOIIBIO CIELYIOIIHUX 3aBUCUMOCTEM:

ecau f< 100, mo

uM=0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = mpu > 2; (32)
eciu f3100 umu DT » 0, mozoa
uM=0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 npu >2. (35)

MakcumalibHOE 3HaUeHHEe TPU3EMHON KOHIIeHTpamuu 3arps3autenss CMU npu HeOmaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBUAX U CKOPOCTH BETPA U, OTIIMYAIOIIEHCS OT OMACHOM CKOPOCTH BeTpa uM ,
ompenensieTcs mo Gopmyse:
CMU =1CM, (36)
rae r — 6e3pa3MepHas BeTUUMHA, ONpeessieMasl B 3aBUCHMOCTH OT OTHOILIEHUS u/uM:
r=0,67(w/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 pu u/uM £ 1; (37)
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npu u/uM > 1. (38)
[Ipu mpoBeneHnn pacueToB HE UCTIONIB3YIOTCS 3HAYCHHS CKOPOCTH BeTpa u < 0,5 m/c.

Paccrostnue ot ucrounuka Beiopoca xXMU, Ha KOTOpOM IIpU CKOPOCTH BETpa U U HEOIAaronpusTHBIX
METEOPOJIOTNYECKUX YCIOBUAX NIPU3EMHAsl KOHLICHTPALIMS SKOTOKCUKAaHTa JOCTUTHET MAaKCUMAJIbHOTO
3HaueHust CM , onpenensiercs o ¢popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHbIid K0d(D(PUIMEHT, pacCUUTHIBAEMBIN B 3aBUCUMOCTH OT OTHOIIEHUST Uu/uM:
p=3 mpu u/uM £ 0,25; (40)
p=843(1-v/uM)5+1 mpu 025<uv/uM¢£ 1; (41)
p=0,32u/uM + 0,68 mpu u/uM > 1. (42)

3HayeHHEe MPU3EMHON KOHIICHTPAIIUN YKOTOKCUKAaHTOB B atMocdepe Cy (Mr/M3) Ha paccTosHUU Y (M) 11O
NEPIEHANKYISPY K OcH (pakerna BEIOpOca HaXOAUTCS IO popmyie

Cy =sC, (43)
rie C - KOHIIEHTpalus TOKCUKaHTa B akee;

s - 6e3pazMepHbIit K0 OULIUEHT, ONpeesieMblii B 3aBUCUMOCTHU OT CKOPOCTH BeTpa U (M/C) M OTHOILICHUS
y/X 10 3HAYEHUIO apTyMeHTa ty:

: (44)
mpu uf£S5Swmc (45)
npuu>5wmc (46)
X - PAaCCTOSIHME OT UCTOYHHKA BBIOpOCA.
OneHka MAaKCUMAJIbHOI CyMMAPHOIi KOHIIEHTPAIMHN YKOTOKCHKAHTOB OT N pPacnoJioKeHHBIX 0JIN3K0
HCTOYHUKOB

Bemnunna MmakcumanibHOM cymmapHOr kKoHIeHTparun CM (mr/m3) oT N pacronioXeHHBIX Ha TUIOIIAIKe
OJM3KO IPYT K IPYTY OJUHOYHBIX HCTOYHUKOB, UMEIOIINX PABHbIC 3HAUEHUS BBICOTHI, IUAMETPa YCThS,
CKOPOCTH BbIX0J]a B aTMOC(hepy U TeMIlepaTypbl ra30BO3AYIIHON CMECH, OLIECHUBAETCs 10 popMyIie:
; (47)
riae M (r/c) - cymMapHasi MOIITHOCTh BRIOPOCa BCEMH HCTOYHUKAMU B aTMocdepy;
V (M3/c) - cymMmMapHBIN pacxoj BEIOpackiBa@MOI BCEMH HCTOYHUKAMU Ta30BO3AYIITHON CMECH,
V=VIN. (48)
3HaueHue onpenaessercs no popmyine
(49)
B ocTanpHOM cxema pacdera KOHIIEHTPAIH SKOTOKCHKAHTOB, O0YCIIOBJICHHBIX BBIOPOCAMU OT TPYIIITHI
ONMM3KO PaCTIOIOKEHHBIX JAPYT K JPYTy HCTOUHUKOB BHIOpOCA, HE OTIUYACTCS OT MPUBEICHHON CXEMBI
pacuera i1 OIUHOYHOT'O UCTOYHUKA.
Pacuer koHLIEHTpaIMK BeLeCTB, 00YCIOBICHHBIX BHIOpOCAMU U3 OJIU3KO PACHOIOKEHHBIX JPYT K IPYTy
OJTMHAKOBBIX UCTOUYHUKOB, Korna DT » 0 niu 3nauenne mapamerpa f3 100, mpou3BOAUTCS ¢ TOMOIITBIO
(dbopMyI1, MPUBEICHHBIX B 1. 5 711 OAMHOYHOT'O UCTOYHUKA CO CIIEAYIOIIMMU N3MEHEHUSIMU:
u Gpopmyna (26) mpuHUMAET BUA:
(50)
Yder pOHOBBIX KOHLIEHTPALUIl B pacyerax
3arpsi3HeHHMs aTMoc(pepbl

[Ipu HamU4YUKU COBOKYITHOCTH UCTOYHMKOB BHIOPOCA BKJIAAbI 3TUX UCTOYHUKOB MOTYT YUYUTHIBATHCS B
pacderax 3arpsi3HEHHS BO3yXa ITyTeM HCTOIb30BaHus PoHOBOM KoHIIEHTparuu CD (Mr/m3), koTopast st
OTAEJIbHOTO UCTOYHHKA BBIOpPOCA XapaKTepHu3yeT 3arps3HeHrne aTMoc(epbl B TOPOe UITH JIFOOOM IPpyroM
HACEJICHHOM ITyHKTE, CO3[JaBaeMO€ IPyTMMU UCTOYHUKAMHU, UCKITIOUasi paccMarpuBaemblii. @oHoBast
KOHIICHTpAITUSI OTHOCUTCSI K TOMY k€ uHTepBany ocpeaHeHus (20 - 30 munyT), yto u [TAKM.p..

[Ipu pacuemax ons 0elicmsyrowux u peKOHCmMpYupyemblx UCHOYHUKO8 UCNONIb3Yemcsl 3HaYeHue poHoB01
KOHYEeHmpayuu , U3 KOmopotl UCKII0YEH 8KIA0 PACCMAMPUBAEMO20 UCOYHUKA



56
npu C £ 2CD; (51)
=0,2xCOd mpu C>2CO, (52)
C - MakcuMaipHas pacdeTHas KOHLIEHTpAL|s BEIIECTBA OT JaHHOTO UCTOUYHHUKA Ul TOYKU Pa3MEILEHUs
nocta (B3ATHs IPOOBI), HA KOTOPOM yCTaHaBIUBaeTCs (HOH.
s enosb cmposiwecocs npeonpuamus (UCMOYHUKA)
=Co, (53)
rae CO - (hoHOBas KOHIIEHTPALMS, U3 KOTOPOW HUYETO HE UCKIIIOUEHO (€IMHOE 3HAUCHHE I Topoja
(MeCTHOCTH)).
OneHka BeJIMYHMH NpeaeSbHO J0IMYCTHMbBIX BIOPOCOB

IIpedenvro donycmumvlii 8616poc s3Komoxcukanmos 6 ammocgepy IJ[B (2/c) ycmanasrusaemcs ons
Kan#c0020 UCMOYHUKA MAKUM 00paA30M, YmMoObl 8b10pOCHI NOTIOMAHMO8 OM OAHHO20 UCHOYHUKA U OM
COBOKYNHOCMU UCMOYHUKOE HACENIEeHHO20 NYHKMA C Y4emom NepCneKmuesbl paseumus nPOMbLULIeHHbIX
npeonpusmull U paccesiHus MOKCUYHbIX 6eujeCme 6 ammocghepe He co30alu NPU3EMHYI0 KOHYEeHMpPayuio,
npesviarowyro ux IIJ[IKw.p..

Bemnuuns! 11/1B ycranaBauBaroTcs U1 yCJIOBUN ITOJIHOM TEXHOJIOTUYECKOM HArPy3KHU ra3004UCTUTEILHOTO
U TexHosoruueckoro odopynosanus. Hapsiny ¢ I1/IB omuHOYHOTO HCTOYHHKA JOTKEH OBITH YCTAHOBJICH
ITJAB npennpusitus B uenom. [Ipu nocrosHcTBe BEIOPOCOB BO Bpemenu oomuii [1/]B HaxoauTcs kak cymma
[T/IB onMHOYHBIX HICTOYHUKOB M TPYIII MEIKUX UCTOYHUKOB. [Ipu HEMOCTOSIHCTBE BO BPEMEHHU BHIOPOCOB
OT OTZEIbHBIX UCTOUYHUKOB I1/IB npeanpusats B nenoM MeHbie cymMmsl [1/IB OT oTaenbHbIX HCTOYHUKOB U
COOTBETCTBYET MAaKCMMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOUHUKOB MPEANIPHUATHS TP HOPMAIBHOM
paboTe TEXHOIOTUYECKOTO U Ta3004UCTUTEIHHOTO 000pyI0BaHHUS.

ITpu ycranosnenuu I1JIB yuutsiBatorcst poHoBbie koHLeHTpauu CD. B ycnoBusx ouenku I1/1B
neiictByronux npoussoacts Cd 3amensercs Ha .

3unavyenust [1/IB 11t o1MHOYHBIX UICTOUHUKOB C KPYIJIBIM YCTHEM IPHU BBINOJIHEHUN HEPABEHCTBA

C® <ITIJKm.p.
PAcCCUMTHIBAIOTCS IO YPaBHEHUIO
(54)
Jns £3 100 mnm DT » 0 (xonmoansie BIOpockl) [T/IB orieHMBaeTCs COMIACHO 3aBUCUMOCTH
(55)

OpnHako cienyeT OTMETUTD, 4TO Npu pacderax 11/IB HyxHO paccMaTpuBars, 10 KpailHel Mepe, elle 1Be
BennuuHbl [1/IKi, KoTopble CylIecTBEHHO OTIMYArOTCs ApYT OT apyra u ot [TJIKm.p.:
ITIKc.c. — 31O cpenHeCcyTOUHas IPEAEIbHO J0IYyCTUMAsl KOHLIEHTPALMsl, XapaKTEpHU3YIOas MaKCUMaJIbHYIO
JOMYCTUMYIO (DaKTHUECKYIO KOHIICHTPALMIO JAHHOTO 3arpsi3HUTENS B MECTAX MOCTOSHHOTO MTPOKUBAHUS
HacesieHHs (B MeCTax MPOXUBAHUS HACEJTICHHUs, HanboJee MOABEP)KEHHOT0 BO3ICHCTBHUIO 3arpsi3HUTENEH —
JeTel, CTapUKOB, XPOHUYECKUX OOJIbHBIX);
[TAKp.3. - npeaenbHo A0MyCTHMasi KOHIIEHTpAIMs B BO3yXe paboueil 30Hbl, TO €CTh MAKCUMAJIbHO
JOIyCTHMAsi KOHIICHTpAIUs Ha pabodeM MecTe, TIe TPYAUTCS Hanbolee KpemnKkoe B PU3NIeCKOM
OTHOILIEHUH, B3POCIIOE TPYAOCHOCOOHOE HACEIICHHE;
[TIKM.p. — MakcUManbHO pa3oBas MPEAEIIbHO JOIMYCTUMas KOHLIEHTPAaLUsl, XapaKTepU3yIOIas BO3MOKHYIO
MaKCUMaJIbHYIO (DaKTHUUYECKYIO0 KOHLIEHTPALIMIO 3aTPS3HUTENS B MECTaX, TJie JOIyCKaeTcsl mpeObIBaHNe
yenoBeka He 6osee 30 MUHYT.
Tax kak I[1J[Kc.c. u3BecTHa 7151 3HAYUTEILHO MEHBIIET0 KOJTMYECTBA MHUBUIyaIbHBIX COCIMHEHUM, YeM
IT1Kp.3., TO psiA HOPMAaTUBHBIX TOKYMEHTOB JI0IIyCKA€T UCIIOIb30BaTh IPOCTOE COOTHOIIECHHUE:!
I[MAKp.3./I1AKc.c. = 10.
OT0 npuOIMKEHHOE OTHOIIEHHE OMPAB/bIBAETCS JAJIEKO HE BCEX SKOTOKCHKAHTOB.
Tak xak [TJIKm.p. Takxke u3BecTHa JIJ1s1 BECbMa MaJIOTO KOJIMYECTBA MHAMBUYaJIbHBIX COEAUHEHUH, TO
HOPMATUBHBIE JOKYMEHTBHI JOIIyCKAIOT UCIOJIb30BaHUE COOTHOLICHUS:
IAKM.p./IIJIKp.3. = 10.
Takum 06pazom, nipu onpeaeneanu BesmurH [1/IB B ropomackoit uepre u B pabounx mocenakax Haa0
paccmarpuBath Hapsany ¢ [IIKm.p. u [T[Kc.c..



Tema 12. Pacuer paccenBaHMsI HArPETHIX BEHIOPOCOB BPEAHBIX BEIIECTB B aTMOChepe

Pacuer Be1M4YMH BPEMEHHO-IOMYCTUMON KOHIIEHTPALUH C IOMOIIBIO YMIUPUYECKUX YPABHEHUHN
[Toxxon K OLIEHKE SKOJIOTHYECKON 0OCTaHOBKH MOCPEACTBOM COMOCTABIICHUS (DaKTUYECKUX U
npeaenbHo-a0mycTuMbIX kKoHIeHTparui (I1J1K) 3arpsi3auTteneit sBiaseTcs B HACTOSIICE BPEMS
€IMHCTBEHHBIM Hay4YHO-000CHOBaHHBIM. OJTHAKO €r0 MCII0JIb30BAHUE COTPSIKEHO C LIETBIM PSII0M
HEJOCTATKOB.

Bo-nepBbix, Kak MpaBuiio, HE YUYUTHIBAECTCS, YTO BEJIMYMHBI, Jiexkamue B ocHoBe [1JIK, He aBisitoTcst
O6nor3nuecKUMH KOHCTaHTaMHU. J[0Ka3aTeabCTBOM 3TOMY CIY>KHUT (DaKT 3HAYUTEILHOTO PA3IUYHUS BEIUYUH
[T/IK BemiecTB, MpUHSITHIX B Pa3HbIX CTpaHax, MPUYEM TaKHe pa3Inyuus JOCTUTAIOT mopoit 10 u Gonee pas.
OO0yCIIOBJIEHO 3TO TE€M, UTO FOCYJapCTBEHHBIE CTAaHAAPTHI PA3IMYHBIX CTPaH MO-Pa3HOMY YXKECTOUAIOT
AKCIIEPUMEHTAJILHO TIOJTydYaeMble BeTMYUHEBL. B 11e51om Takoe yxectoueHue Heodxonumo, T.K. [TJK
MOJTy4YalOT B AKCIIEPUMEHTAX Ha )KMUBOTHBIX (MBIIIH, KPBICHI, KPOJIMKH), M SKCTPANOIUPYIOT HA YeJIOBEKa.
Bo-BTOpBIX, HEAOCTATOK TAKOTO MOJX0/A CBSI3aH C TEM, UTO IKcnepumeHTaabHas oneHka [1/IK — ouens
JIOPOTOCTOSIIIIEE U JUTUTENIbHOE MeponpusTre. [103ToMy BeTUUMHBI IPEACIIbHO-A0MYCTUMBIX KOHIEHTpaUi
W3BECTHBI JIJISl CPABHUTEIILHO HEOOIBIIIOTO YUCIIA BEIICCTB.

[ToaTomy pa3paboTaH psii METOJOB OLIEHKU KPUTEPUATbHBIX BETUYHH, KOTOPHIE HA3bIBAIOTCS
BPEMEHHO-I0ITyCTUMbIMU KoHIeHTpanusiMu (BJK).

OHU yTBEp:KJIAIOTCS Ha OIMPEIETICHHBIN CPOK, a 3aTeM JIM00 MepeyTBEPKIAI0TCs, IN0O0 HIKCIEPUMEHTAIBbHO
onpenesitores [TJK.

st pacyeta BJIK cymiecTByeT HECKOJIBKO TIOJIXO/IOB C UCITOJIb30BAHUEM IMITUPHICCKUX (hOPMYIL.
®opmyisl 11t pacyera BJIK xumuueckux coeqMHEHNH B BO3AYIIHOM cpeie paboueii 30HbI BEIBECHBI
METOJIOM PETPECCHOHHOTO aHanu3a. B aTux ¢opmynax Hapsay ¢ JaHHBIMH, XapaKTEPU3YIOLUIMMHU OCTPYIO
TOKCUYHOCTb, UCII0JI30BaHbl 3HAYEHHSI MOJIEKYJIIPHBIX MacC 3arpsi3HAOIINX BELIECTB.

lg B/[Kp.3. = 0,91 IgJIK50 - 2,7 +Ig M

Ig B/IKp.3. = 1,53 Ig/L/I50 - 5,7 +Ig M

Bonee TOYHBIMU MOXHO CUMTATh SMIIUPUYECKUE POpPMYIIbI, pazpaboTanubie st pacdera B/IK BemiecTs,
OTHOCSIIIIMXCS K ONPENIeJICHHBIM KIaccaM XUMUYECKUX COSTUHEHUH.
CpenHecyTO4HbIE BpEeMEHHO-IOIYCTUMbIE KOHIIEHTpamuu (001re GopMyIibl sl BCeX U3BECTHBIX KIIACCOB
XUMHYECKUX COCTMHEHUN):
Ig B/[Kc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/lKc.c. = 0,58 IgJ/IK50 — 1,6

JIK50 — neTanpHast KOHIICHTPAIKS BEIECTBA, BHI3BIBAIOIIAS MMPU BIABIXaHUH (MBIIIN — 2 Yaca, KPbICH — 4
yaca) rubenb 50% 3KcrepuMeHTaIbHBIX KUBOTHBIX.

JIJ150 - meranpHas 103a BEIIECTBA, BHI3BIBAIOIIAS TIPU BBEACHUH B opraHu3M rudens 50%
IKCIIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — Mounsipaast Macca paccMaTpUBaeMoOro BEIIECTRA.

IIpu pacuerax MoACTaBIAIOT U MOJIyYalOT U3 HUX BEJIMYMHBI B CIeAyOmUX pasMepHocTax: [JIKS0] —
mMmonb/n, [JIJI50] — mmons/kr, [BAKp.3. | — Mr/m3.

3AJAHUE

Paccuumambo épemenno 00nycCmumyr0 KORUEHmMPAyUIo NePeUYHOZ0 ANUPAMULECKO20 AMUHA 8 8030yXe
paodouei 30Hbl, eciU MaAccosasn 0011 azoma ¢ e2o monekyne paeuna 31,11%, a konyenmpayus,
evizvlearouan 1emanvuslit ucxoo y 50% ixcnepumenmanpHolX HCUBOMHBIX, pasHa 675 m2/1.

Bpemenno-oonycmumasn konyenmpauusn 08yxamomHno2o npedeibHo20 aiudamuueckozo cnupma 6
6030yxe paooueit 30nwl pagna 0,01 me/m3. Haiimu JI/[50 cnupma, eciu maccoeasn 0011 Kuciopooa
Mmonexyne cnupma paena 51,6 %.



Paccuumamp nemanvuyro 003y ymanona ucnonwvzya emecmo snauenus B/IKp.3. 3nauenue II/[Kp.3 (1000
Mme/m3).

JIABOPATOPHAS PABOTA Ne2.

Pacuer BeIM4YMH BPEMEHHO-IOMYCTUMON KOHIIEHTPALUH C IIOMOIIBIO YMIUPUYECKUX YPABHEHUH
st pacueta BJIKp.3.. npumensitoT dhopmyiy:

Ji — eéenuuuna dOuonocuueckoil akMueHOCMU i — MO XUMUYECKOIU C8A3U PEaIU3yeMOIl 6
paccmampueaemom UHOUGUOYATbHOM XUMUYECKOM COCOUHEHU.

— CyMMapHasi 0HoJI0OTHYeCcKasi AKTHBHOCTh BCeX CBsA3eil B pBCCMATPUBAEMOM HHIAHBHIYATbHOM
COeTUHEHUH

[BAKp.3. | — Mr/m3, [M] — r/mMm0b.

DOMIIMpUYECcKUe BETMYNHBI J1 pa3HBIX CBsI3eH, Kak QYHKIIMH UX TUTIA IPUBECHBI B TAOIUIIE.

JA/IAHUE

Paccuumamp ¢enuuuny B/[Kp.3. okmanoeoit kuciomol, Ucnoip3ysa 3Ha4eHus OU0102U1ecKoll
AKMUBHOCMU XUMUYECKUX C6A3eil.

Paccuumamo eenuuuny 6u0102u1ecKoil AKMUBHOCHU XUMUYECKOU C8A3U MeNHCOY Y21ePOOHbIMU
amomamu 0eH30/1bHO20 KOAbUaA U MEMUIbHO20 PAOUKaia ¢ mosuyoine, npunae e2o B/IK pasenoii 50 ma/m3
. Buonozuueckyro akmuenocms ceazu y2nepoo-y2nepoo é 6eH301bHOM A0Pe PACCYUmMantb, NPUHAG €20
BJIK paenvim I/IK (5 mo/m3).

Hcnonv3ys eenuuunsl 0u0102u1eCcKoil AKMUBHOCHU XUMUYECKUX céAa3ell Halimu omHuouienue B/IKp.3.
YUKI0AMUHOOYMAHA U UUKIOAMUHOZEKCAHA.

PacueTr MakcMMAaJILHOTO 3HAYEHUS IPU3eMHON KOHIIEHTPAIlMH JKOTOKCUKAHTA B YCJIOBUAX BbIOpoca
ra3oBO31YLIHOI cMecH U3 OIUHOYHOI0 TOYEeYHOI0 HCTOYHHNKA C KPYIVIbIM yYCTheM

Maxcumanvroe 3nauenue npuzemnoul konyeumpayuu 3azpsasnumens CM (me/m3) 6 ycnosusx evlopoca
2a308030YUWHOLL CMeCU U3 OOUHOYHO20 MOYEYHO20 UCTMOYHUKA C KPY2IbIM YCmbeM, 0ocmuzaemoe Ha
paccmosinuu xM, onpedensiemcs no gpopmyne

: (6)
A - ko3 durmenT, 3aBUCAIINI OT TemIieparypHoi ceptuduraruu armochepsl, [A] = c2/3xmrx°C1/3xr-1;
M - Macca 3KOTOKCHKaHTa, BRIOpackIBAEMOTo B aTMOcdepy B €IUHUILY BpeMeHH, [M] = 1/c;
F - ko3 duiment, yyuThIBarOIuii CKOPOCTh OCEaHMsI BPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3/IyXE;

m 4 n - K03 PULIMEHTDI, yUUTHIBAIOIINE YCIOBUS BBIXOJA Fa30BO3YIIHON CMECH U3 YCThsI HICTOYHUKA
BEIOpOCa;

H - BpIcoTa nctoynmka BeiOpoca Haa ypoBHeM 3emiu, [H] = m (it Ha3eMHBIX HCTOYHNKOB H mpuHUMaeTcst
paBHO# 2 M);

h - 6e3pazmepHbIii KOA(OUIMEHT, YUUTHIBAIOLINHA BIUSHUE peibeda MECTHOCTH (B Cilydyae pOBHOM MIIH
CJ1aboIMepeCceueHHON MECTHOCTH, C MEePENaoM BBICOT, He TpeBbimaromuM 50 M Ha 1 kM, h = 1);

V1 - pacxox razoBo3aymHoi cmecu, [V1] = m3/c;
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DT, °C - pa3HOCTb M@Ky TeMIIepaTypoil BEIOpachIBA€MOi ra30BO3AyIIHOM cMecH TT 1 TeMIiepatypoit
OKpY’Karowero Bo3ayxa TB.
3uauenue ko3 uyuenma h yemanasnusaemes Ha ochosanuu perveda mecmuocmu 8 paouyce 0o 50
8blcOM HaAubOIee 8bICOKO20 U3 pA3MEWAeMOlU HaA NPOMBIULEHHO NIOWa0Ke UCIOYHUKA, HO He MeHee 2 KM.
Ecnu B OKpecTHOCTH paccMaTpruBaeMOro HCTOUHUKA BHIOPOCOB (TMIPEINPUSATHS) MOXKHO BBIJICITUTD
OT/IeIbHBIC U30JIMPOBAHHbIC MTPETIATCTBUS, BHITAHYTHIC B OTHOM HaIlpaBiIeHUH (Tpsia, rpedeHb, T0KOuHa,
yCTyII), TO MONPaBOYHbIN k03 unment Ha penbed h paccuutsiBaercs nmo ¢popmyre:
h=1+jl(hm-1) (7

rae hm onpenensercs no tabnuie (Tabnuua 5) B 3aBUCUMOCTH OT GOpM penbeda, CeUeHUsT KOTOPBIX
npezcTaBiIeHbl Ha puc 6, u 6e3pa3mepubix BenndrH nl = H/hO u n2 = a0/h0 (nl onpexnensiercs ¢ TOUYHOCTHIO
710 JIECATHIX, N2 — C TOYHOCTHIO J10 1enbix) (H — BeicoTa nctounnka, hO — BeicoTa (TiyOnHa) PEnsSTCTBUSA,
a0 — moyIMpHHA TPSAIBI, X0JIMA, JTOKOUHBI HITH MPOTSHKEHHOCTh OOKOBOTO CKIIOHA YCTYTA).
3navyenne pyHkiuu j1 onpenensercs B 3aBUCUMOCTH OT oTHomeHus 1x0i/a0 (x0 — paccTosiHIE OT cepeTMHbI
MPEISATCTBHS B CITy4ae TPsiIbl WK JOKOMHBI U OT BEPXHEW KPOMKH CKJIOHA B CJIydae YCTyIa 10 UCTOUHHUKA)
o rpadukam (puc. 6), COOTBETCTBYIOLIUM Pa3IUIHbIM (popmam penbeda. Ecian ncTouHuK pacnonokeH Ha
BEpXHEM IUIAaTO YCTYIIa, TO B KauecTBe aprymenTa GyHkiuu j1 Bmecro ix0i/a0 mpunumaercs - x0/a0.

CBs13b BenmmuuHbI Kodpduurenta hm ¢ nl un2

nl
N0J)cOuna (6naouna)
ycmyn
epaoa (xoam)
n2
4-5
6-9
10-15
16-20
4-5
6-9
10-15
16-20
4-5
6-9

10-15



16-20

<0,5

4,0

2,0

1,6

1,3

3,5

1,8

L5

1,2

3,0

L5

1,4

1,2

0,6-1

3,0

1,6

L5

1,2

2,7

L5

1,3

1,2

2,2

1,4



1,3

1,0

1,8

1,5

1,4

1,1

1,6

1,4

1,2

1,1

1,4

1,3

1,2

1,0

3-5

1,4

1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,1-2,9
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1,2
1,2
1,1
1,0
>5
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Ecnu npensiTcTBUs NpeACTaBIAIOT COOOU TPsiibl (JIOKOMHBI), BBITSHYTBIC B OTHOM HalpaBlICHUH, 3HAUCHHS
hO 1 a0 paccuuThIBaIOTCS AJIS MONEPEYHOTO CEYCHUS, TIEPIICHIUKYIIPHOTO 3TOMY HarpasieHuto. Ecnu
M30JIMPOBAHHOE TPEISATCTBUE PEACTABIICT OO0 OTneIbHBINA X0IM (BHaauny), To hO BeiOupaeTcs
COOTBETCTBYIOIIMM MaKCHUMaJIbHOH (MUHHMAJIbHON) OTMETKE MPEMATCTBUS, 2 N2 — MAaKCUMAJIbHOU
KPYTH3HE CKJIOHA, OOPAIIEHHOTO K UICTOYHHKY.
VYder BnusHUS penibea MECTHOCTH IIPU ONIPEACIICHUH PACCTOSHUS, I7Ie JOCTUTAETCSI MAKCUMYM IPU3EMHON
KOHIIEHTPAIIMH, OCYILECTBIIACTCS IyTeM YMHOXeHUs Kodduirenta d B popmyne
Ha OTHOILICHUE .
Pacxoo eazoso30ywunoti cmecu VI eviuucisemces no gpopmyne:

; (8)
rae D (M) - amameTp yCcThsl HCTOYHHKA BBIOpOCA;
w0 (M/c) - cpeqHsisi CKOpOCTb BBIXO/1a Ta30BO3YIITHON CMECH U3 YCThsl HCTOYHHMKA BBIOpOCa.
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Puc. 6. I'paduk st onpenenenust 3HaYeHUs GyHKIUH j1 IPH pa3IMyHBIX BUAAX MPEMSATCTBUS IPU
paccesHUH YKOTOKCUKaHTOB:

x0 — paccTosiHHE 0 UCTOYHHMKA OT CEPEAMHBI MPETATCTBUS B CIydae IPSAbI MU JTOKOUHBI M OT BEpXHEH
KPOMKH B cityyae ycrymna; a0 — moaymmpuHa rpsasl, XoiIMa, JJ0KOWHBI WK MPOTSHKEHHOCTh OOKOBOTO
ckioHa ycryna; hQ — BeicoTa (TiryOuHa) IpensTCTBUS.

3uauenue xoagpuyuenma A, coomsemcmsyrouye2o HebIa2onPUAMHBIM MEMeoPOLOSULECKUM YCIOBUAM, NPU
KOMOPbIX KOHYEHMpayus 3azpasHumeinel 8 ammoc@epHom 6030yxe MaKCUMAIbHA, NPUHUMAEMCSL PAGHbIM
O MECMHOCMAM:

250 — PecniybOnuka bypsitust 1 UutuHckast 005acThb;

200 - eBporeiickas Tepputopus Poccuiickoit @enepannu oxxuee S0° c.111., a TaKKe IS OCTAIbHBIX
paitonoB Hmxnero [ToBomkes, CeBeproro Kaskasa, Jlansuero Bocroka u paitonos Cubupu;

180 - nnis1 eBponelickoii Tepputopun Poccuiickoit @enepauuu u Ypana ot 50 no 52° c.ur.;

160 - nyis eBponerickoi Tepputopun Poccun u Ypana ceBepHee 52° c.1ir.;

140 - nns Mockosckoi, Tynbckoit, Psa3anckoit, Bimagumupckoii, Kamysxckoii u IBaHOBCKO# 00nmacTeid.
IIpu onpedenenuu DT, °C, ciedyem npunumame memnepamypy ammocgeprozo 6ozoyxa 18, pasHotl
cpeoHeli MaKCUMANbHOU MeMnepamype HapyHcHo20 8030yXa HAuboee HeapKkoeo mecaya 2004, a
memnepamypy 6bloOpacvleaemoul 8 ammocgepy 2azo8030yuHol cmecu Te - no deticmseyrouum 0as OAHHO20
npoU3800CMEa MEXHULECKUM HOPMAMUBAM.

3nauenus be3pasmeprozo koaghgduyuenma F npunumaromes:

A. J1nst ra3000pa3HbIX SKOTOKCUKAHTOB M MEJIKOJMCIIEPCHBIX a3p030JieH (IbLIb, 30J1a U T.II., CKOPOCTh
YHOPSIIOYEHHOTO OCEeIaHMsI KOTOPBIX NMPaKTHYECKU paBHa Hyit0) F = 1;

b. JInst MenKoIuCcepCHBIX a3po301e (KpoMe yKa3aHHbIX B IyHKTE A) IMPHU CPeTHEM IKCIUTyaTallHOHHOM
ko3¢ purrenTe ouncTky BIOpocoB He MeHee 90 % F = 2; npu koapduuumente ounctku 75-90 % F = 2.5;
MeHee 75 % u pu OTCYTCTBUU OYUCTKH F = 3.

Koagppuyuenmol m u n onpedensiomcsi 8 3agucumocmu om napamempos f, , u fe.

SN R (1)
;o (10) : (12)
Koagpghuyuenm m paccuumvisaemcs 6 3agucumocmu om eenudunsl [ no ghopmynam:
mpu £ < 100; (13)

mpu 3 100. (14)
s fe < £ < 100 3naueHue kodpduimeHTa m BEIYUCTACTCS PU
f=fe.
bespasmepnuiii koagppuyuenm n npu < 100 onpedensemcs 6 3agucumocmu 0m no opmynam:

n=1mpu 3?2, (15)
npu 0,5 £<2,  (16)
n=4,4npu <0,5. (17)

IIpu 13 100 unu DT » 0 kosghghuyuenm n vruucasiemes no popmynam (5.10) — (5.12) npu .
ITpu pacuere CM nipu 3 100 (mm DT » 0) u (x0onmomHbIe BEIOPOCHI) UCTIONB3YETCS BEIPAKCHHE:
) (18)
rae
) (19)
npudeM n onpeaensiercs no popmynam () — () opu .
IMpu £ <100 u nmm £2 100 m pacuer CM mpousBoguTcs mo Gopmyie:
) (20)

rae

m’=2,68m mpu £ < 100, <0,5; (21)

m’= 0,9 mpu 3 100, <0,5. (22)



Paccrostare XM (M) OT HCTOYHHKA BBIOPOCOB, HA KOTOPOM TpU3EMHas KOHIIEHTpaIus 3arpsisautesst C npu
HEOIaronpUATHBIX METCOPOJIOTHYCCKUX YCIOBUAX JOCTUTACT MaKCUMalIbHOTO 3HaueHuss CM,
ompenaensieTcs mo hopmyre

; (23)
rae d - 6e3pa3mepHas BeTHMUMHA.
IIpu < 100 xosghpuyuenm d naxooumcs no gpopmynam:

mpu £ 0,5, (24)
npu 0,5 <€ 2, (25)
npu > 2 . (26)
3nauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmell:
d=5,7 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= npu >2. (29)

3HaueHue OMacHOW CKOpocTH BeTpa uM (m/c) Ha ypoBHe dutrorepa (00br9HO 10 M OT YpOBHS 3eMJIN), TIPH
KOTOPOM JTOCTUTACTCSI HANOOJIbITIee 3HAYCHHE MPU3EMHOM KOHIIGHTpAlUU SKoTOKcHkanTa CM,
OTIPE/IETISIETCS C MOMOIIBIO CIEIYIOIINX 3aBUCUMOCTEH:

eciu <100, mo

uM =0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = pu > 2; (32)
eciu 3100 wmu DT » 0, mozoa
uM =0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 mpu > 2. (35)

MaxkcuManbHOE 3HaYeHUE PU3EMHON KOHIeHTpauuu 3arps3autenss CMU npu HeOnaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBUSAX U CKOPOCTH BETPA U, OTIIMYAIOLIEICS OT OITaCHOW CKOPOCTH BeTpa uM ,
ompenensieTcs mo popmyIe:
CMU =1CM, (36)
rae r — 6e3pa3mepHas BeIUUMHA, OTpesiesieMast B 3aBUCUMOCTH OT OTHOIIEHHS U/uM:
r=0,67(uw/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 npu w/uM £ 1; (37)
npu u/uM > 1. (38)
[Tpu mpoBeneHnN pacuyeToB HE UCTIONB3YIOTCS 3HAYCHHS CKOPOCTH BeTpa u < 0,5 m/c.

Paccrostnue ot ucrounuka Beiopoca xXMU, Ha KOTOpOM IIpU CKOPOCTH BETPa U U HEOIAaronpusTHBIX
METEOPOJIOTNYECKUX YCIOBUAX NIPU3EMHAs KOHLICHTPALMS SKOTOKCUKAHTa JOCTUTHET MAaKCUMAJIbHOTO
3HaueHust CM , onpenensiercs o popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHbIid K0d(D(PUIMEHT, pacCUUTHIBAEMBIN B 3aBHCUMOCTH OT OTHOIIEHUST Uu/uM:
p=3 mpu u/uM £ 0,25; (40)
p=843(1-v/uM)5+1 mpu 025<uv/uM¢£ 1; (41)
p=0,32u/uM + 0,68 mpu u/uM > 1. (42)

3HaueHue NMPU3EeMHON KOHIIEHTPALMU SKOTOKCUKAHTOB B armMocdepe Cy (Mr/m3) Ha paccTOSHUH y (M) 11O
NEPIEHANKYISIPY K OcH (pakerna BEIOpoca HaXOAUTCS IO popmyie

Cy =sC, (43)
rie C - KOHIIEHTpalus TOKCUKaHTa B akee;

s - O6e3pazMepHbIit K0d(HULIUEHT, OTIpeesieMblid B 3aBUCUMOCTH OT CKOPOCTH BETpa U (M/C) M OTHOILICHUS
y/X 10 3HAYEHUIO apTyMeHTa ty:

: (44)
mpu uf£S5Swmc (45)
npuu>5wmc (46)
X - PAaCCTOSIHHE OT UCTOYHHMKA BBIOpOCA.
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OIIeHKa MAaKCHUMAJIbHOM CYMMapHOﬁ KOHIHECHTPAIUHU IKOTOKCUKAHTOB OT N PaCOJM0KEHHBbIX 01M3K0
HCTOYHUKOB

Bemunna MmakcumaiibHOM cymmapHOr kKoHIeHTparuu CM (mr/m3) oT N pacronioXeHHBIX Ha TUIOIIAIKe
OJM3KO IPYT K IPYTY OJUHOYHBIX HCTOYHUKOB, UMEIOIINX PABHbIC 3HAUEHUS BBICOTHI, IUAMETPa YCThS,
CKOPOCTH BbIX0J]a B aTMOC(hepy U TeMIlepaTypbl ra30BO3AYIIHON CMECH, OLIECHUBAETCs 10 popMyIie:
; (47)
riae M (r/c) - cymMapHasi MOIITHOCTh BRIOPOCA BCEMH HCTOYHHKAMU B aTMocdepy;
V (M3/c) - cymMmMapHBIN pacxo BEIOpackiBa@MOI BCEMH HCTOYHUKAMU Ta30BO3AYITHON CMECH,
V=VIN. (48)
3HaueHue onpenaessercs no popmyine
(49)
B ocranpHOM cxema pacuera KOHIIEHTPALU SKOTOKCUKAHTOB, 00YCIOBJICHHBIX BEIOPOCAMH OT I'PYTIITBI
ONMM3KO PaCTIOIOKEHHBIX JAPYT K JPYTy HCTOUHUKOB BHIOpOCA, HE OTIUYACTCS OT MPUBEICHHON CXEMBI
pacueTa A1 OJMHOYHOI'O UCTOUHUKA.
Pacuer koHLIEHTpaIlK BeLeCTB, 00YCIOBICHHBIX BHIOpOCAMU U3 OJIU3KO PACHOIOKEHHBIX JPYT K IPYTy
OJTMHAKOBBIX UCTOUYHUKOB, Korna DT » 0 mium 3nauenne mapamerpa 3 100, mpou3BOAUTCS ¢ TOMOIITBIO
(dbopMyI1, MPUBEIECHHBIX B 1. 5 1711 OAMHOYHOT'O UCTOYHUKA CO CIIEAYIOIIMMU U3MEHEHUSIMU:
u Gopmyna (26) mpuHUMAET BUA:
(50)
Yder pOHOBBIX KOHLIEHTPALUIl B pacyerax
3arpsi3HeHMs aTMoc(epbl

[Ipyu HanMU4UMKU COBOKYITHOCTH UCTOYHUKOB BHIOPOCA BKJIAAbI 3TUX UCTOUHUKOB MOTYT YYUTHIBATHCS B
pacderax 3arps3HEHHS BO3yXa ITyTeM HCTOIb30BaHus PoHOBOM KoHIIEHTparuu CD (Mr/m3), koTopast s
OTAEJIbHOTO UCTOYHHKA BBIOpPOCA XapaKTepHu3yeT 3arps3HeHrne aTMoc(epbl B TOpojie UITH JIF0OOM IpyroM
HACEJICHHOM ITyHKTE, CO3JaBaeMO€ JIPYTMMH UCTOYHUKAMHU, UCKITI0Uasi paccMarpuBaemMblid. @oHoBast
KOHIICHTpAITUSI OTHOCUTCSI K TOMY k€ uHTepBany ocpeaHeHus (20 - 30 munyT), yto u [TAKM.p..
[Ipu pacuemax ons 0elicmsyrowux u peKoOHCmMpYupyemslx UCHOYHUKO8 UCNONIb3Yemcsl 3HaYeHue oHo801
KOHYEeHmpayuu , U3 KOmopotl UCKII0YEH 8KIA0 PACCMAMPUBAEMO20 UCOYHUKA
npu C £ 2CD; (51)
=0,2xC® mpu C>2CD, (52)
C - MakcuManpHasi pacdeTHas KOHIIEHTpAIUs BellecTBa OT JaHHOTO UCTOUYHHUKA I TOYKU Pa3MelleHus
rmocra (B3sATUsl TPOoOkI), HA KOTOPOM yCTaHaBIUBAETCs (DOH.
s 61086 cmposecocs npeonpusmust (UCMOYHUKA)
=Co, (53)
riae CO - ¢poHOBasE KOHLIEHTpPAIHS, U3 KOTOPOH HUYEro HE UCKIIIOYEHO (eIMHOE 3HAYeHHE ISl TOpoAa
(MecTHOCTH)).
OueHKa BeJIHYNH NMPeIeJbHO J0MYCTHMbBIX BHIOPOCOB

[Ipedenvro oonycmumviil 8b10poc IKOmMoKcukanmos 6 ammocepy I1JIB (2/c) ycmanasniusaemcs ons
KA#c0020 UCMOYHUKA MAKUM 00pa30oM, Yymobbl 8b10pOCbl NONIOMAHMOE OM OAHHO20 UCHOYHUKA U O
COBOKYNHOCHU UCMOYHUKO8 HACENEeHHO20 NYHKMA C YYemom Nepcnekmuabl pa3eumus npOMblULIeHHbIX
NpeonpusmuLl U paccesnusi MOKCUYHbIX 6eUlecme 8 ammocgepe He co30a1u NPUIEMHYI0 KOHYEHMPAYuio,
npesviuarowyro ux IJIKw.p..
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Benmnuuns! 11/1B ycranaBauBaroTcs U1 yCJIOBUN ITOJIHOM TEXHOJIOTUYECKOM HArPy3KHU ra3004UCTUTEILHOTO
U TeXHoJoruueckoro odopynosanus. Hapsiny ¢ I1/IB omuHOYHOTO HCTOYHHMKA JOTKEH OBITH YCTAaHOBJICH
ITJAB npennpusitus B uenom. [Ipu nocrosHcTBe BEIOPOCOB BO BpemeHu oomuii [1/]B HaxoauTcs kak cymma
[T/IB onMHOYHBIX HICTOYHUKOB M TPYIII MEITKUX UCTOYHUKOB. [Ipu HEMOCTOsIHCTBE BO BPEMEHHU BHIOPOCOB
OT OTZEIbHBbIX UCTOUYHUKOB I1/IB npeanpusatus B nenoM MeHbie cymMmsl [1/IB OT oTaenbHBIX HCTOYHUKOB U
COOTBETCTBYET MAaKCMMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOUHUKOB MPEANIPHUATHS TP HOPMAIBHOM
paboTe TEXHOIOTUYECKOTO U Ta3004UCTUTEIHHOTO 000pyI10BaHHUS.

ITpu ycranosnenuu I1JIB yuutsiBatoTcst poHoBbie koHLeHTpauu CD. B ycnoBusx ouenku I1/1B
neiictByronux npoussoacts Cd 3amensercs Ha .

3nadenust [1/IB 11t o1MHOYHBIX UICTOUHUKOB C KPYIJIBIM YCTHEM IIPHU BBINOJIHEHUN HEPABEHCTBA

CD <ITIJKm.p.
PACCUMTHIBAIOTCS IO YPaBHEHUIO
(54)
Jns £3 100 mam DT » 0 (xonmoausie BeIOpockl) I[T/IB orieHMBaeTCs COIMIACHO 3aBUCUMOCTH
(55)

OpnHako cienyeT OTMETUTD, 4TO Npu pacuerax 11/IB HyxHO paccMaTpuBats, 10 KpailHel Mepe, elle 1Be
BesmunHbI [1/1Ki, KoTophle CylecTBeHHO OTIHYaroTes Apyr oT apyra u ot [TAKwm.p.:

ITIKc.c. — 31O cpenHeCcyTOUHas IPEAEIBbHO N0NYCTUMAsl KOHLIEHTPALMsl, XapaKTEpHU3YIOas MaKCUMaJIbHYIO
JOMYCTUMYIO (DaKTHUECKYIO KOHIICHTPALMIO JAHHOTO 3arps3HUTENS B MECTAX IMOCTOSHHOTO MPOKUBAHUS
HaceseHHs (B MeCTax MPOKUBAHUS HACEJTICHHUsI, HanboJiee MOABEP)KEHHOTO BO3ICHCTBHUIO 3arpsi3HUTENeH —
JeTel, CTapUKOB, XPOHUYECKUX OOJIbHBIX);

[TAKp.3. - npeaenbHO A0MyCTHMasi KOHIIEHTpAIMs B BO3yXe paboueil 30Hbl, TO €CTh MAKCUMAJIbHO
JIOIyCTUMast KOHLIEHTpAIs Ha pabodyeM MecTe, T/ie TPYAUTCS Hanboee Kpenkoe B (PU3n4ecKoM
OTHOILIEHUH, B3POCIIOE TPYAOCIOCOOHOE HACEIIEHHE;

[TKM.p. — MakCUMaIIbHO pa3oBasi MPENEIBHO JOMyCTUMAsi KOHIICHTPALUS, XapaKTePU3YOIIasi BO3MOXKHYIO
MaKCHMaJIbHYIO (PaKTHUECKYIO KOHIICHTPAIIUIO 3aTPSI3HUTENS B MECTax, T/e JOIMyCKaeTCs MpeObIBaHNE
yenoBeka He 6oee 30 MUHYT.

Tax kak I[1J[Kc.c. u3BecTHa 7151 3HAYUTEILHO MEHBIIETO KOJTMYECTBA MHUBUIyaIbHBIX COCIMHEHUM, YeM
[IKp.3., TO psi HOPMAaTUBHBIX JOKYMEHTOB JIOMYCKAET UCIOJIb30BATh MPOCTOE COOTHOLICHUE:!

I[MAKp.3./I1AKc.c. = 10.
DT0 NpUOIMKEHHOE OTHOIICHHE ONPABIBIBACTCS JAJICKO HE BCEX DKOTOKCHKAHTOB.

Tak xak [TJIKm.p. Takxke u3BecTHa 111 BECbMa MaJIOTO KOJIMYECTBA MHAMBUYaJIbHbIX COEAUHEHUH, TO
HOPMATUBHBIE JOKYMEHTBHI JOIIYCKAIOT UCIOIb30BaHUE COOTHOLICHUS:

IAKM.p./IIJIKp.3. = 10.
Taxum obpazom, ipu onpeaenennn BenuyuuH [1/IB B ropoackoit uepTe u B pabounx MOCENIKax HaJl0
paccmarpuBath Hapsany ¢ [IIKm.p. u [T[Kc.c..

Tema 13. PacueT paccenBaHUs XOJIOIHBIX BHIOPOCOB BPEIHBIX BEIIECTB B aTMOC(eEpe.
Pacuer Be1M4MH BPEMEHHO-I0MYCTUMON KOHIIEHTPALIMK C TOMOIIBIO AMIUPUYECKUX YPAaBHECHUHN

[Tomxom K OIIEHKE SKOJIOTUIECKON OOCTAaHOBKH MOCPEACTBOM COMOCTABICHUS (DaKTUIECKUX H
npenenbHO-10mycTUMbIX KoHneHTpanwid ([1J1K) 3arps3HuTeneil sBiuseTcss B HACTOSIIEe BpeMs
€IMHCTBEHHBIM HayYHO-000CHOBaHHBIM. OJTHAKO €Tr0 MCIIOJIb30BAHUE COTPSIKEHO C METBIM PSIIOM
HEJIOCTATKOB.

Bo-niepBbix, Kak IpaBuiio, HE YUYUTHIBAETCA, YTO BEMTUUYUHBI, Jexaiue B ocHoBe [1/IK, He sBistoTcs
Oono(r3ruecKUMH KOHCTaHTaMHU. J[0Ka3aTenbCTBOM 3TOMY CIYKHT (DaKT 3HAYUTEITHLHOTO PA3IUYUS BEIUYUH
[TIK BemiecTB, MPUHATHIX B PA3HBIX CTPAHAX, MPUYEM TAaKHE pa3inuus JOoCcTUTaroT mopoi 10 u Gonee pas.
OOyCIIOBIICHO 3TO TE€M, YTO FOCYJapCTBEHHBIC CTAHAAPTHI PA3IMYHBIX CTPAH MO-PAa3HOMY YKECTOUAIOT
HKCTIIEPUMEHTAIBHO MOJTyYyaeMble BETMUMHBL. B 11e710M Takoe y:xectoueHue Heodxoaumo, T.k. [TJIK
MOJIy4aroT B HKCIIEPUMEHTAX Ha >KMBOTHBIX (MBIIIH, KPBICHI, KPOJIUKHU), U SKCTPANOIUPYIOT HA YEJIOBEKA.
Bo-BTOpBIX, HEIOCTATOK TAKOTO MOAX0/IA CBSI3aH C TEM, UTO AKcepuMeHTanbHas oneHka [1/IK — ouenp
JTOPOTOCTOSIIIECE U JJIUTENbHOE Meponpusitie. [[03ToMy BeTMUUHBI PEAETbHO-I0MYCTUMBIX KOHIIEHTPALIHIA
W3BECTHBI JIJII CPAaBHUTEILHO HEOOIBIIIOTO YKCIIA BEIICCTR.
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[TosToMy pa3paboTaH psii METOIOB OLICHKH KPUTEPUAIbHBIX BETUUNH, KOTOPBIE HA3bIBAIOTCS
BPEMEHHO-A0ITyCTUMbIMU KoHIIeHTpauusaMu (BJIK).

OnHu yTBEp)KIAIOTCS HA ONPEACTICHHBIN CPOK, a 3aTeM 00 MepeyTBEPKIAI0TCA, JINO0 IKCTIEPUMEHTAIBHO
onpenenstores [TIK.

Jis pacueta BJIK cymecTByeT HECKOIBKO MOIXO0OB C UCIIOIB30BAHUEM SMITUPUIECKUX (HOPMYIL.

®opmynsl 115 pacuera BAK xumMuyecknx coeqmHEHUH B BO3AYIIHON cpeie paboueit 30HbI BHIBEJICHBI
METOZIOM PETPECCUOHHOTO aHanu3a. B 3Tux gopmynax Hapsiay ¢ JaHHBIMH, XapaKTEPU3YIOIUMHU OCTPYIO
TOKCUYHOCTb, UCIIOJIb30BaHbl 3HAYCHHS MOJIEKYJIIPHBIX MacC 3arpsi3HSAIONIINX BEIECTB.

Ig B/IKp.3. = 0,91 Ig/IK50 - 2,7 +Ig M
lg B/IKp.3. = 1,53 Ig/L/I50 - 5,7 +Ig M

Bornee TouHBIME MOXKHO CUMTATh SMIIUpUYEcKUe GopMyIIbl, paspaborannbie 1yt pacdeta BJIK Bemects,
OTHOCSIIIMXCS K OIpe/IeJICHHBIM KJIaccaM XUMUYECKUX COETUHEHUH.

CpenHecyTouHbIE BpEMEHHO-OIYCTUMbIE KOHLIEHTpauu (o011re GopMyibl J1si BCEX M3BECTHBIX KIIACCOB
XUMHUYECKHX COCTUHEHUI):

Ig B/lKc.c.. = 0,62 Igll/IKp.3. — 1,77
Ig B/IKc.c. = 0,58 IgJIK50 — 1,6

JIKS50 — netanbHast KOHIIEHTpALMS BEIIECTBA, BI3bIBAIOIIAS IPU BIBIXaHUH (MBIIIN — 2 Yaca, KpbIChl — 4
yaca) rudenb 50% sKCIeprUMEHTATbHBIX )KUBOTHBIX.

JIJI50 - meranpHas 1032 BEHIECTBA, BHI3BIBAIOIIAS MPU BBEACHUH B OpraHu3M rudenb 50%
AKCIIEPUMEHTAJIbHBIX JKUBOTHBIX.

M — MounsipHast Macca pacCcMaTpuBaeMOro BELECTBA.

[Ipu pacueTax moACTaBISAIOT U MOJYYaIOT U3 HUX BEJIMYMHBI B ClieayIomuX pasmepHocTax: [JIK50] —
mmonw/n, [JII50] — mmone/kr, [BAKp.3. | — Mr/m3.

3ANAHUE

Paccuumamo epemenno 0onycmumyro KOHUEHMPAyUI0 REPEUYHO20 ANUPAMUYEcK020 AMUHA 8 8030yXe
paboueii 30Hbl, eciu Maccosasn 0011 azoma 6 e2o moJekyne pasua 31,11%, a konyenmpayus,
evi3blaouan 1emanvuvlil ucxoo y 50% sxcnepumenmanoHvIX HCUBOMHBIX, PaA6HA 675 m2/.

Bpemenno-oonycmuman Konyenmpayusa 08yxXamomHozo npedenbHozo anuamuieckozo cnupma é
6030yxe paooueii 30nvl paeua 0,01 me/m3. Haivmu JI/]50 cnupma, eciu maccoeasn 0011 Kuciopooa é
Mmonekyne cnupma pagna 51,6%.

Paccuumamo nemanvuyro 003y smanona ucnonwvzysa emecmo 3navenus B/[Kp.3. 3nauenue II/[Kp.3 (1000
me/m3).

JIABOPATOPHAS PABOTA Ne2.
Pacuer BeIM4MH BpEMEHHO-I0MYCTUMON KOHIIEHTPAIMH C IIOMOIIbI YMINPUYECKUX YPABHEHUIN

s pacueta BJIKp.3.. npumensitor hopmyay:

Ji — eenuyuna 6uon102U4eCKOll AKMUBHOCHU | —MOTL XUMUYECKOU C8:A3U Peanu3yemoil 6
paccmampueaemom UHOUBUOYATbHOM XUMUYECKOM COeOUHEHUU.

— CYMMapHast 0MoJIOrHYecKasi AKTHBHOCTD BCeX CBsI3el B pBCCMATPpUBACMOM MHAUBUAYAJIBHOM
COCANMHCHUH

[BAKp.3. | — Mr/m3, [M] — r/mMo11B.
OMIUpUYECcKHe BETHYMHBI Ji pa3HbIX CBsA3EH, KaK (QYHKIIMH WX TUIIA TPUBEACHBI B TAOJIHIIC.
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3AJAHUE

Paccuumamp ¢enuuuny B/[Kp.3. okmanoeoit kuciomol, Ucnonp3ysa 3Ha4eHus OU0102U1ecKoll
AKMUBHOCMU XUMUYECKUX C6A3eil.

Paccuumamo eenunuuny 0uo102uuecKkoil AKMUEHOCMU XUMUYECKOIL CEA3U MeHCOY y2epOOHbIMU
amomamu 0eH30/1bHO20 KOAbUaA U MEMUIbHO20 PAOuUKaia é mosuyoine, npunae e2o B/IK pasenoii 50 ma/m3
. Buonozuueckyio akmuenocmpo ceazu y2nepoo-y2nepoo ¢ 6eH301bHOM A0Pe PACCUUMAmb, NPUHAG €20
BJIK paenvim I/IK (5 mo/m3).

Hcnonw3ya eenuuunsl ouonocuueckoil akmueHOCmMu Xumuueckux ceazeil naiimu omuouwenue B/IKp.3.
UYUKTOAMUHOOYMANA U YUKII0AMUHO2EKCAHA.

PacueT MaKCMMAJILHOTO 3HAYEHUSI MPU3eMHON KOHIIEHTPAIIMH YKOTOKCHKAHTA B YCJIOBHUSX BbIOpoca
ra3oBO3IYLIHOI CMeCH U3 OINHOYHOT0 TOYE€YHOT0 HCTOYHHKA C KPYIJIbIM YCTheM
Maxkcumanvrnoe snauenue npusemnou konyeumpayuu sazpasuumens CM (me/m3) 6 ycrnosusx evlopoca
2a308030YUWHOLL CMeCU U3 OOUHOYHO20 MOYEYHO20 UCTMOYHUKA C KPY2IbIM YCmbeM, 0ocmuzaemoe Ha
paccmosinuu xM, onpedensiemcs no gpopmyne
: (6)
A - ko3 durmenT, 3aBUCAIINI OT TemIieparypHoi ceptuduraruu armochepsl, [A] = c2/3xmrx°C1/3xr-1;
M - mMacca SKOTOKCHKAHTa, BHIOpackIBaeMOro B arMocepy B eUHUILY BpeMeHu, [M] = 1/c;
F - xoaddunueHT, yauThIBaOnfii CKOPOCTh OCEJaHUS BPEIHBIX BEIIECTB B aTMOC(HEPHOM BO3IyXE;
m ¥ N - K03(QPHUIHEHTHI, YIUTHIBAIOIINE YCIOBUS BBIXOAA FA30BO3IYIIHON CMECH U3 YCThsl HCTOUHUKA
BEIOpOCa;
H - BpIcoTa nctoynmka BeIOpoca Haa ypoBHeM 3emiu, [H] = m (uist Ha3eMHBIX HCTOYHUKOB H mpuHUMaeTcst
paBHO# 2 M);
h - 6e3pa3mepHbIil KOAPDUITUEHT, YIUTHIBAIOIIHI BIUSHUE penbeda MECTHOCTH (B ClTydae POBHOM WU
CJ1aboIMepeceueHHON MECTHOCTH, C MEePENaoM BBICOT, He TpeBbimmaromuM 50 M Ha 1 kM, h = 1);
V1 - pacxox razoBo3aymiHoi cmecu, [V1] = m3/c;
DT, °C - pa3HOCTh MEXly TEMIIEPAaTypOii BEIOpAachIBaeMOM Ta30BO3AYIITHON cMecu TT 1 TeMreparypoit
OKpY>Karolero Bo3ayxa TB.
3nauenue kosgppuyuenma h ycmanasiusaemcs Ha 0CHO8aHUU pervegha mecmuocmu 8 paouyce 00 50
8b1COM HAUDOJIee 8bICOKO20 U3 pasMeuiaemor Ha NPOMbIULLEHHOU NI0WAOKe UCOYHUKA, HO He MeHee 2 KM.
Ecnu B okpecTHOCTH paccMaTpUBaeMOro HCTOYHUKA BEIOPOCOB (TPEANPUATHS) MOKHO BbIIETUTD
OT/eJIbHbIE U30JIMPOBAHHbBIE MPEIATCTBUSA, BHITAHYThIE B OJHOM HampaBieHUH (Ipsaa, rpeOeHb, 10KOUHa,
YCTYII), TO MIONPaBOYHBIN Ko duimeHT Ha penbed h paccuuTeiBaeTcs o Gopmyse:
h=1+jl(hm-1) (7
rae hm onpenensiercs o Tabmuie (Tadbmuia 5) B 3aBUCUMOCTH OT GopM penbeda, CEIeHHS] KOTOPBIX
MpeACTaBIeHBI Ha puc 6, 1 6e3pazmepHbix BeaudrH nl = H/hO u n2 = a0/h0 (nl onpenensercsi ¢ TOYHOCTHIO
JI0 IECSITHIX, N2 — ¢ TOYHOCTHIO 110 11ebiX) (H — BricoTa nctounuka, hQ — Beicora (TimyOuHa) mpensiTCTBUA,
a0 — monymMpuHa rpsijabl, X0iIMa, J0KOUHBI WK MPOTKEHHOCTh OOKOBOTO CKJIOHA yCTyTa).
3nauenue GyHkumu j1 onpenensercs B 3aBUCUMOCTH OT oTHoIIeHH 1X0i/a0 (X0 — paccTosTHUE OT CEpeTUHBI
MIPETSITCTBYS B CITy4yae TPsAbl WK J0KOUHBI U OT BEpXHEH KPOMKH CKJIOHA B ClTydae YCTyIa O UCTOYHHKA)
o rpadukam (puc. 6), COOTBETCTBYIOIIUM Pa3InYHbIM opMaMm penbeda. Ecinu HCTOUHMK pacTiookeH Ha
BEpXHEM IUIATO YCTyTa, TO B KauecTBe aprymenTa ¢pyHkuuu j1 BMecto ix0i/a0 nmpuaumaercs - x0/a0.

Ces3p BenmuuuHbI KO durmenta hm ¢ nl un2



nl

16-20

4,0

2,0

1,6

1,3

3,5

1,8

N10JcOUHa (6naouna)
ycmyn
2paoa (xoam)

n2

10-15

16-20

10-15

16-20

10-15

<0,5
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L5

1,2

3,0

L5

1,4

1,2

3,0

1,6

L5

1,2

2,7

L5

1,3

1,2

2,2

1,4

1,3

1,0

1,8

L5

14

1,1

1,6

0,6-1

1,1-2,9
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1,4

1,2

1,1

1,4

1,3

1,2

1,0

3-5

1,4

1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,2

1,2

1,1

1,0

>5

1,0

1,0

1,0
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1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0
1,0

Ecnu npensiTcTBysI MPEACTABISIOT COOO0M IPsIbI (JT0)KOUHBI), BBITSHYTHIE B OJHOM HANpaBICHUU, 3HAYCHUS
hO u a0 paccuuTHIBAIOTCS AJIs TOTIEPEYHOTO CEUCHHMSI, IEPIICHINKYISIPHOTO 3TOMY HampasieHuo. Eciu
M30JIMPOBAHHOE TPEISATCTBUE PEACTABIICT OO0 OTneIbHBINA X0IM (BHaauny), To hO BeiOupaetcs
COOTBETCTBYIOLIUM MAaKCHMAaIbHOW (MUHUMAIBHON) OTMETKE MPEMATCTBUS, 2 N2 — MAaKCUMaTbHOU
KpPYTHU3HE CKIIOHA, OOPAIIEHHOTO K HCTOUHUKY.

VY4er BnusHUS peibeda MECTHOCTH MIPH ONPEICIICHUN PACCTOSIHUSA, TAE JOCTHTAETCS MAKCUMYM TIPU3EMHON
KOHIICHTPAIINH, OCYIIECTBISIETCS yTeM YMHOXeHHsI kodgdurmerta d B popmyre
Ha OTHOILICHUE .
Pacxoo eazoso30ywunoti cmecu VI eviuucnsemces no gpopmyne:
; (8)
rae D (M) - amameTp yCcThsl HCTOYHHKA BBIOpOCA;
w0 (M/c) - cpeqHsisi CKOpOCTb BBIXO/1a Ta30BO3YIITHON CMECH U3 YCThsl HCTOYHHMKA BBIOpOCa.

Puc. 6. I'paduk st onpenenenust 3HaYeHUs GyHKIUH j1 IPH pa3mMyHBIX BUAAX MPEMSATCTBUS IPU
paccesHUH YKOTOKCUKaHTOB:

x0 — paccTosiHUE 10 UICTOYHUKA OT CEPEIUHBI PEMATCTBUS B CIIy4ae TPsIbI N JIOKOUHBI U OT BEpXHEH
KPOMKH B cllydae ycrymna; a0 — moIyIIupHrHa TPSIbI, XOJIMa, JIOKOUHBI WK POTSKEHHOCTh OOKOBOTO
ckioHa ycryna; hQ) — BeicoTa (ImyOMHA) IPETSITCTBHSL.

3nauenue koaghpuyuenma A, coomeemcmayowe2o Heb1a2oNPUAMHLIM MEMEOPONOSULECKUM YCIOBUAM, NPU
KOMOPbIX KOHYEeHMPAayus 3azpsAasHumeinei 8 ammocgepHom 6030yxe MAkCUMAIbHA, NPUHUMAEMCSA PAGHBIM
nO MECMHOCMAM:

250 — Pecniyonuka bypsitust 1 UutuHckast 0065acThb;

200 - eBporeiickas Tepputopus Poccuiickoit @enepannu oxxuee S0° c.111., a TakKe 11l OCTATIbHBIX
paitonoB Hmxnero [ToBomkes, CeBeproro Kaskasa, /lansuero Bocroka u paitonos Cubupu;

180 - nnis1 eBponelickoii Tepputopun Poccutickoit @enepauuu u Ypana ot 50 o 52° c.ur.;
160 - nyis eBponerickoi Tepputopun Poccun u Ypana ceBepHee 52° c.1ir.;
140 - nns Mockosckoi, Tynbckoit, Psa3anckoit, Bmagumupckoii, Kamysxckoii u MIBaHOBCKO# 00nacTeid.
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IIpu onpeodenenuu DT, °C, ciedyem npunumams memnepamypy ammocgeprozo 6o3oyxa 18, pasHotl
cpeonell MakCUMANbHOU meMnepamype Hapy#CHO20 8030yXa Hauboee Heapkoeo mecaya 200d, a
memnepamypy 8b10pacvleaemor 8 ammocgepy 2a308030yuHou cmecu Te - no deticmgyrowum 0isi OAHHO20
npoU3800CmMEa MexHUUeCKUM HOPMAMUBAM.

3uauenus bespazmeproco kodapuyuenma F npunumaromes:

A. J1ns ra3000pa3HbIX IKOTOKCUKAHTOB M MEJTKOAMCIIEPCHBIX a3p030J1e (IbLIb, 3071 U T.I., CKOPOCTh
YHOPSAA0YEHHOTO OCEIaHMs KOTOPBIX MPAaKTUYEeCKU paBHA HYI0) F = 1;

b. JIns MenkoauCepCHBIX a3po30iiei (KpoMe YKa3aHHBIX B MYHKTE A) MPU CPETHEM SKCILTyaTallHOHHOM
ko3 dunrente ounctku BIOpocoB He MeHee 90 % F = 2; npu kosddunmente ounctku 75-90 % F = 2.5;
MeHee 75 % ¥ npu OTCYTCTBUHM OYUCTKHU F = 3.

Koagppuyuenmor m u n onpedensromes 8 3agucumocmu om napamempos f, , u fe.

SN ) ; (11

ST B (12)
Kosghpuyuenm m paccuumuiéaemcs 6 3a8ucumocmu om eauyunbvl f no opmynam:
npu f < 100; (13)

npu £ 3 100. (14)
s fe < £ < 100 3nauenue ko3pduiimenTa m BEIYUCIAETCS IPU
f=fe.
bespasmepnviil koaghpuyuenm n npu f< 100 onpedensemcs 8 3asucumocmu om no Gopmynam:

n=1npu??2, (15)
npu 0,5 £<2,  (16)
n=4,4npu <0,5. (17)

IHpu 3 100 unu DT » 0 koaghgpuyuenm n sviyucisemces no gpopmynam (5.10) — (5.12) npu .
[Tpu pacuere CM nipu 3 100 (ummu DT » 0) 1 (X010aHBIE BEIOPOCH) HCTIONB3YETCST BEIPAKCHUE:
, (18)
e
, (19)
npudem n onpenensercs o dhopmynam () — () mpu .
IMpu £ <100 u wum £3 100 u pacuer CM npousBoautcs mo popmyre:
, (20)

e

m’=2,68m mpu f < 100, <0,5; (21)

m’= 0,9 mpu 3 100, <0,5. (22)
Paccrostare XM (M) OT HCTOYHHKA BBIOPOCOB, HA KOTOPOM TpU3eMHasi KOHIIEHTpaIus 3arpsizautesst C npu

HEOIaronpUsATHBIX METECOPOIIOTUIECKUX YCIOBHUSAX JOCTUTAET MaKCUMallbHOTO 3HaueHuss CM,
ompenensieTcs: mo Gopmyie

) (23)
rae d - 6e3pa3MepHas BeIMYnHa.
Ipu < 100 kosgppuyuenm d naxooumcs no ghopmynam:

mpu £ 0,5, (24)
mipu 0,5 <€ 2, (25)
mpu > 2 . (26)
3uauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmei.
d=57 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= mpu >2. (29)

3HaueHue onacHoi ckopocTu BeTpa uM (m/c) Ha ypoBHe (urorepa (00b19H0 10 M OT ypOBHS 3eMJIH), IPU
KOTOPOH JI0CTHraeTcs HauOobllee 3HaYeHUE IPU3EMHON KOHIICHTpAIMK YKOTOKCHKaHnTa CM,
OIIPEJEIIAETCS C HOMOIIBIO CIEAYIOIINX 3aBUCUMOCTEN:

ecau f< 100, mo



74

uM=0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = npu >2; (32)
eciu f3100 umu DT » 0, mozoa
uM=0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 npu > 2. (35)

MakcumalibHOE 3HaUeHHEe TPU3EMHON KOHIIeHTparuu 3arps3autens CMU npu HeOmaronpusTHBIX
METEOPOJIOTUYECKUX YCIOBUAX U CKOPOCTH BETPA U, OTIIMYAIOIIEHCS OT OACHOM CKOPOCTH BeTpa uM ,
ompenensieTcs mo Gopmyse:
CMU =rCM, (36)
rae r — 0e3pa3MepHast BeTUUMHA, ONpeessieMasl B 3aBUCHMOCTH OT OTHOLIEHUS u/uM:
r=0,67(w/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 pu u/uM £ 1; (37)
npu u/uM > 1. (38)
[Tpu nmpoBeneHNU pacueToOB HE UCIIONB3YIOTCS 3HAUCHUsI CKopocTH BeTpa u < 0,5 m/c.

Paccrosinue ot ucrounuka Beiopoca xXMU, Ha KOTOPOM MpU CKOPOCTH BETpa U M HEOIAronpHUsITHBIX
METEOPOJIOTUUYECKUX YCIOBUSAX MPU3EMHAs KOHIIEHTPAIHs SKOTOKCUKAHTA TIOCTUTHET MaKCUMAJIbHOTO
3HaueHuss CM , onpenensieTcs mo ¢popmyie:

xMU = p-xM , (39)
p — 6e3pazMepHBbIi KOA(DPHUITUEHT, paCCYNTHIBAEMBIN B 3aBUCIMOCTH OT OTHOIIICHUST U/uM:
p=3 mpu uwuM £ 0,25; (40)
p=843(1-uv/uM)5+1 mpu 0,25 <u/uM£ 1; (41)
p=0,32u/uM + 0,68 mpu uw/uM > 1. (42)

3HaueHue MPU3EMHON KOHIIEHTPAIIUU YKOTOKCUKAaHTOB B aTMochepe Cy (Mr/m3) Ha pacCTOSHUU Y (M) IO
MIePIEHIUKYISAPY K OCH (pakesa BRIOpoca HaxoauTcs mo popmyse

Cy =sC, (43)
rae C - KOHIIEHTpaIUs TOKCUKaHTa B (akere;
s - 6e3pa3MepHbIi KO DHUITMESHT, OTIpeIeIIeMbIld B 3aBUCUMOCTH OT CKOPOCTH BETpa U (M/C) M OTHOIICHHS
y/X TI0 3HAUYEHHIO apTyMEeHTa ty:

: (44)
mpu u£Sm/c (45)
npuu>5Swmc (46)
X - PacCTOSIHHE OT UCTOYHHKA BBIOpOCa.
OuneHka MaAaKCMMAJIbLHON CYMMAPHOM KOHIEHTPAUMH IKOTOKCUKAHTOB OT N PacmoJio;keHHbIX 0JIM3K0
HCTOYHUKOB

Bennuuna MmakcumanbHON cymMmMmapHO# koHeHTpauud CM (mr/M3) ot N pacronioxXeHHBIX Ha TUIOIAIKe
OJIM3KO YT K APYyTy OAMHOYHBIX HCTOYHUKOB, UMEIOIUX PABHbBIC 3HAYCHUS BBICOTHI, IUAMETPA YCThS,
CKOPOCTH BBIXOZIa B aTMOC(Epy U TeMIIEpaTypbl ra30BO3AYLTHON CMECH, OLIEHUBACTCS 110 (popMyIie:

: (47)
rae M (1/c) - cymmapHasi MOIITHOCTh BBIOpOCa BCEMHU UCTOYHHUKAMHU B aTMOcdepy;
V (M3/c) - cymmapHBIi pacxoj BEIOpachIBAEMOW BCEMU MCTOYHUKAMH Ta30BO3TYIITHONW CMECH,
V=VIN. (48)
3HadeHue onpeaessiercs no Gopmyie
(49)
B ocranpHOM cxema pacuera KOHIIGHTPAIUH SKOTOKCUKaHTOB, 00YCIIOBIICHHBIX BEIOPOCAMH OT TPYIIITHI

OJIM3KO PacOIOKEHHBIX APYT K JPYyTy HICTOUHUKOB BHIOpOCA, HE OTIUYAETCS OT MPUBEICHHOMN CXEMBbI
pacueTa A5l OJMHOYHOTO HCTOUHUKA.
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PacueT KOHLIEHTpaLUH BELIECTB, 00YCIOBIEHHBIX BEIOPOCAMHU U3 OJIM3KO PACTIONIOKEHHBIX APYT K IPYTy
OJIMHAKOBBIX UCTOYHHUKOB, Koraa DT » 0 wnu 3nauenue napamerpa f3 100, mponu3BOAUTCS ¢ TOMOIIIBIO
(dbopMy, IPUBEACHHBIX B 1. 5 I OJJMHOYHOTO HCTOYHHKA CO CIEAYIOUIMMU U3MEHEHUSMU:
u hopmyna (26) mpuHUMAET BU/I;
(50)
Yder ¢poHOBBIX KOHLIEHTPALUIl B pacyeTax
3arpsisHeHHus1 arMocgepsbl

[Tpu HanmU4IMKU COBOKYITHOCTH MCTOYHUKOB BEIOPOCA BKJIAIBI 3TUX NCTOYHUKOB MOTYT YUYUTBIBATHCS B
pacueTax 3arps3HeHUs BO3/AyXa MyTeM UCIONb30BaHus (oHOBOH KoHIIeHTparuu CD (Mr/m3), koTopas ass
OT/IETILHOTO MCTOYHUKA BBIOpOCA XapaKTepu3yeT 3arpsizHeHHe aTMOC(Eephbl B TOPOJIE HITH JII0OOM JIpyroM
HaCeJICHHOM ITyHKTE, CO3/[aBaeéMOoe JPyTUMH UCTOYHUKAMU, UCKIII0Yasi paccMaTpuBaeMblil. @oHOBas
KOHILIEHTpAaI|sl OTHOCUTCS K TOMY k€ uHTepBaity ocpenHenus (20 - 30 munyt), uyto u IIJIKm.p..
IIpu pacuemax 015 0eticmeyrOWuUx U peKOHCMPYUPYemblX UCIOYHUKOS UCNOIb3Yemcs 3HaueHue oHo8o1l
KOHYeHmpayuu , u3 KOmopou UCKII0UeH 8KAA0 PACCMAMPUBAEMO20 UCTNOYHUKA.
npu C £ 2CD; (51)
=0,2xCO mnpu C>2CO, (52)
C - MakcuMasbHast pacdeTHasi KOHIIGHTPALKs BEIIECTBA OT JAHHOTO MCTOYHHUKA JUISL TOYKH Pa3MeLCHHS
nocta (B3sATHs IPOOBI), HA KOTOPOM yCTaHaBIUBaeTCs (OH.
s 6HO8b cmposwecocs npeonpusmust (WCMOYHUKA)
=CO, (53)
rae CO - (hoHOBas KOHIIEHTPALUS, U3 KOTOPOW HIUYETO HE UCKIIIOUYEHO (€IMHOE 3HAUEHHE I Topoja
(MecTHOCTH)).
OneHka BeJIMYHMH NpeebHO JOIMYCTUMBIX BHIOPOCOB

IIpedenvro donycmumvlii 8616poc s3komoxcukanmos 6 ammocgepy IJ[B (e/c) ycmanasrusaemcs ons
Kaxco0020 UCMOYHUKA MAKUM 00pa3om, 4mobbl 616pOCHl NONIOMAHMOE OM OAHHO20 UCHOYHUKA U OM
COB0KYNHOCMU UCMOYHUKOE HACENEHHO20 NYHKMA C YY4emom nepcneKkmuebl pa3eumus npOMblUulLIeHHbIX
npeonpusmull U paccesiHus MOKCUYHbIX 6eujeCmes 6 ammocghepe He co30aiu NPU3EeMHYI0 KOHYeHMpayuio,
npesviarowyro ux IIIKw.p..

Bemnuuns! 11/1B ycranaBauBaroTcs U1 yCIOBUN ITOJIHOM TEXHOJIOTUYECKOM HArPy3KHU ra3004UCTUTEILHOTO
U TexHosoruueckoro odopynosanus. Hapsiny ¢ I1/IB omuHOYHOTO HCTOYHHKA JOTKEH OBITH YCTAaHOBJICH
ITJAB npennpusitus B uenom. [Ipu nocrosHcTBe BEIOPOCOB BO BpemeHu oomuii [1/]B HaxoauTcs kak cymma
[T/IB onMHOYHBIX HICTOYHUKOB M TPYIII MEIKUX UCTOYHUKOB. [Ipu HEMOCTOsIHCTBE BO BPEMEHHU BHIOPOCOB
OT OTZEeIbHBIX UCTOUYHUKOB I1/IB npeanpusatus B nenoM Menbie cymMmsl [1/IB OT oTaenbHBIX HCTOYHUKOB U
COOTBETCTBYET MAaKCMMaJIbHO BO3MOKHOMY BBIOPOCY OT BCEX MCTOUHUKOB MPEANIPHUATHS TP HOPMAIBHOM
paboTe TEXHOIOTUYECKOTO U Ta3004UCTUTEIHHOTO 000pyI0BaHHUS.

ITpu ycranosnenuu I1JIB yuntsiBatorcst poHoBbie koHLeHTpauu CD. B ycnoBusx ouenku I1/1B
neiictByronux npoussoacts Cd 3amensercs Ha .

3unavyenust [1/IB 11t o1MHOYHBIX UICTOUHUKOB C KPYIJIBIM YCTHEM IPH BBINOJIHEHUN HEPABEHCTBA

CD <ITIJKm.p.
PACCUMTHIBAIOTCS IO YPaBHEHUIO
(54)
Jns £3 100 mam DT » 0 (xonmoansie BeIOpockl) IT/IB orieHMBaeTCs COMIACHO 3aBUCUMOCTH
(55)

OpnHako cinenyeT OTMETHUTD, 4TO Npu pacuerax I1/IB HyxHO paccMaTpuBars, 10 KpailHel Mepe, elle 1Be
BennuuHbl [1/IKi, KoTopble CylecTBeHHO OTIMYAr0TCs ApYT OT apyra u ot [TJIKm.p.:

ITIKc.c. — 31O cpenHeCcyTOUHas IPEAEIbHO 0IYCTUMAsl KOHLIEHTPALMsl, XapaKTEpPHU3YIOLas MaKCUMaJIbHYIO
JOMYCTUMYIO (DaKTHUECKYIO KOHIICHTPALMIO JAHHOTO 3arpsi3HUTENS B MECTAX IMOCTOSHHOTO MTPOKUBAHUS
HaceseHHs (B MeCTax MPOKUBAHUS HACETICHHUsI, HanboJiee MOABEP)KEHHOTO BO3JICHCTBHUIO 3arpsi3HUTENEH —
JeTel, CTapUKOB, XPOHUYECKUX OOJIbHBIX);
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[TAKp.3. - npeaenbHO AOMyCTHMasi KOHIIEHTpAIHs B BO3LyXe paboueil 30Hbl, TO €CTh MAKCUMAJIBHO
JIOIyCTUMast KOHLIEHTpAIs Ha pabodyeM MecTe, T/ie TPYAUTCS Hanbosee Kpenkoe B (Pu3nIecKoM
OTHOILIEHUH, B3POCIIOE TPYAOCHOCOOHOE HACEICHHE;

[TKM.p. — MakcCUMaJIbHO pa3oBasi MPENEIBHO MOMyCTUMAsi KOHIICHTPALUS, XapaKTePU3YOIIasi BO3MOXKHYIO
MaKCHMaJIbHYIO (PaKTHUECKYIO KOHIICHTPAIIMIO 3aTrPSI3HUTENS B MECTax, T/e JOIMyCKaeTcs MpeObIBaHNE
yenoBeka He 6onee 30 MUHYT.

Tax xak I[1J[Kc.c. u3BecTHa 7151 3HAYUTEILHO MEHBIIETO KOJTMYECTBA MHIUBUIyaIbHBIX COCIMHEHUM, YeM
[IKp.3., TO psi HOPMAaTUBHBIX TOKYMEHTOB JIOMYCKAET UCIOJIb30BATh MPOCTOE COOTHOLICHUE:!

I[MAKp.3./I1AKc.c. = 10.
DT0 NpUOIMKEHHOE OTHOIICHHE ONPABIBIBACTCS JAJICKO HE BCEX DKOTOKCHKAHTOB.

Tak xak [TJIKm.p. Takxke u3BecTHa 111 BECbMa MaJIOTO KOJIMYECTBA MHIMBUYaJIbHbIX COEAUHEHUH, TO
HOPMATUBHBIE JOKYMEHTBHI JOIIyCKAIOT UCIOJIb30BaHUE COOTHOLICHUS:

IAKM.p. /IIJIKp.3. = 10.
Takum 06pazom, ripu onpeaeneann BesmurH [1/IB B ropomackoit uepre u B pabounx mocenakax Haa0
paccmarpuBath Hapsany ¢ [IIKm.p. u [T[Kc.c..

TecrupoBanue

Tema 4. buomonuTopunr. buonnnukanus. @opMbl OMOWHANKAIIHH.
1. Kak Ha3pIBaeTCs cCTEMa TIOBTOPHBIX HAOIIOACHHUI OHOTO U TOTO K€ AJIEMEHTA OKPY>KaroIei
MIPUPOAHON Cpebl B MPOCTPAHCTBE U BPEMEHU C ONPEAECICHHBIMU LIEJSIMA B COOTBETCTBUH C 3apaHeEe
MOATOTOBJIICHHOW MPOTrpaMMOM.
ayJIuT;
MOHHUTOPHHT;
(bpoHTaNBHAas IPOBEPKA;
TECTHUPOBAHUE.

2. K xakoMy ypOBHIO OTHOCUTCSI MEXXTOCYJapCTBEHHAs! CUCTEMa MOHUTOPHUHTA OKPY>KaIOLIEeH cpeibl.
roCy1apCTBEHHOMY.

100aJIbHOMY.

pPEruoHaIibHOMY.

JIEeTAIbHOMY.

3. UeM ompenensieTcss ypOBeHb, CTENIEHb CIIOKHOCTH, a TaK K€ MPUHAJIIIEKHOCTh CUCTEMbI HAOMIOCHHI.
3a/1a4H, VI pelIeHUs] KOTOPBIX OCYIIEeCTB/ISIeTC MOHUTOPHHI.

TEXHUYECKHUMH BO3MOKHOCTSIMU CTPYKTYP, OCYLIECTBISAIOIINX MOHUTOPUHIOBBIE UCCIIEIOBAHUS.
YCIIOBUSIMU CTOPOHBI, 3aKa3bIBalOIIEH TPOBEJEHIE MOHUTOPUHIOBBIX HUCCIIEI0BaHUI.

0COOECHHOCTIMH OOBEKTOB IJIs1  KOHTPOJIA 3a COCTOAHUEM KOTOPBIX IIPOBOAATCA MOHHTOPHHI'OBBIC
HUCCICIOBaHNA.

4. Kakas cmyx0Oa Bener B PO KoHTpoiab aOMOTHYECKONM COCTABISIOMIEH OKpY’KaroIleld Cpeabl B paMKax
EI'COM.

TocynapcTBeHHas cJ1y:k0a HA0/IK01eHMIA.

denepanbHOE areHTCTBO IO TOPHOMY, aTOMHOMY M TEXHOJIOTHYECKOMY HaJ30py.
CaHUTAPHO-3IUAEMHUOJIOTHUECKUI HA30D.

Pocrunpomer.

5. C xako#t yacToTo# Ha CTaHIUN (POHOBOTO MOHUTOPHHIA MIPOU3BOIUTCS OTOOP M aHAJIN3 MTPOO BO3AYyXa.
eKeJTHEeBHO.

4yepes JCHb.

pa3 B HeJelo.
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pa3 B MecLL.

Tema 7. Dxonoro-reopusnueckuii MOHUTOPUHT OKpY>Katomien cpeabl. [eopuznyecknii MOHUTOPUHT
HKOJIOTHUYECKU OIIACHBIX IPUPOIHBIX IIPOLIECCOB.

1. B xakom ciyyae MeTo1 OMOMHIMKAIIUY PAKTUYECKH HE3aMEHUM.

KOHTPOJIUPYEMBIi (pakTOp HE MOAIAETCSI U3MEPEHUIO COBPEMEHHBIMU (PU3UKO-XUMUYECKIMU METOJIAMH.
KOHTPOJHMPYeMbIii (aKTOp JIErKo U3MEPHUTH, HO TPYAHO HHTEPIPETHPOBATD.

KOHTPOJINPYEMBIi (paKTOp HAMPSIMYIO CBSI3aH C )KU3HECSATEIBHOCTHIO JKUBBIX OPraHU3MOB.
KOHTPOJUPYEMbIN (PaKTOP BBHI3BIBAET y KUBBIX OPraHU3MOB OTHO3HAUHYIO PEAKIIHIO.

2. Kakasg u3 KOHUENIMI pa3peleHusl SKOJOTHYeCKUX MpodieM 1o0aBuiia CUCTEME MOHUTOPHHIA 3aJa4H
KOHTPOJIS 32 TEKYIIUM COCTOSIHUEM OKPY XKAlOIIeH cpenbl U 3arpsi3HUTENEH.

KOHIICIIIUSA «BCEOOIIEH OUYUCTKI.
KOHIEMIHA «TOTAJIbHOTO YIIPABJICHUS».
KOHIICIIIUSA «IKOJIOTMYECKON 0€30IMacHOCTI.
KOHIIEIHUS «yCTOMYMBOTO PA3BUTHUSY.

3. B pe3ynbrare 4ero Bo BCEX CTpaHAX KOHUEMIMHM U CUCTEMBI SKOJOTUYECKOI0 MOHUTOPHHIA MOSABIISUIUCH
b yepe3 8-10 jet mocne pa3paboTKU U MPUHATUS OYE€PETHON JOKTPUHBI SKOJIOTHYECKOM 6e30MmMacHOCTH.

KaK CJIO)KHAasi © MHOTOYPOBHEBasi CUCTEMa, SKOJIOTMYECKUH MOHUTOPUHT TpeOyeT 3HAYUTEIbHOTO BPEMEHH
111 pa3pabOTKH U OTIIAAKH (PyHKIIMOHAIBHON CTPYKTYPHI.

U3MEHEHUE MPUOPUTETOB TOCYAAPCTBEHHOW 3KOJIOTMYECKOW TMOJMTUKM 3HAUUTENIBHO OIEpPEkKaroT
BO3MO)KHOCTH TPaHC(HOPMHUPOBAHUS CUCTEMBI MOHUTOPHHTA.

CUCTEMa YIPAaBICHUS DOKOJIOIMYECKOM CUTyallMed CTPOUTCA B COOTBETCTBMM IPUHATBIMM  Ha
rOCYJIapCTBEHHOM YPOBHE LIEJIbIO U IPUOPUTETAMH Pa3pELICHUS SKOJIOTHYECKUX MPoOIIeM.

TpeﬁoBaHI/Iﬂ K MOHUTOPUHTY ONPEACTIATUCH YiKE MMOCJIE€ KOHCTPYUPOBAHUA CUCTEMBI YIIPaBJICHUS.

4. Kakum, 1o CyTH, SIBJII€TCS 3TAIl MPOTHO3UPOBAHUS [TPU MOJEIUPOBAHUH B 3KOJIOTMYECKOM MOHUTOPUHTE.
WHIyKTUBHBIM.

AeTyKTHBHBIM.

JETEPMUHUPOBAHHBIM.

BEPOSITHOCTHBIM.

5. Kakue TexXHOJOruM 5KOreo(pHu3MuecKoro MOHUTOPHMHIA JAIOT BO3MOXKHOCTh H3y4yaTb OCOOCHHOCTH
WU3MEHYMBOCTH IPUPOJHOW CpeAbl KPYIHBIX PETMOHOB IIOJ, BIMSHUEM AHTPOIIOTEHHOTO BO3JEHCTBUS;
oOciiefoBaTh ypOaHU3UPOBAHHBIE TEPPUTOPUH, OTICIbHBIC NPOMBIIUICHHBIE M CEIbCKOXO3SHCTBEHHBIC
NPEANPUATHS; BEISIBIATS HCTOYHUKH 3arPsS3HEHUSI.

Ha3eMHEBIE.
AUCTAHIIMOHHBIEC.
ITOI3EMHBIC.
oOmrue.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosblie Bonpockl 3auera (ITK-3)
3 cemecmp
1. Pa3zButue sxonoruueckoit s3xcreptussl 1 OBOC B Poccun.
2. Ponib 3KONOTrHYEeCKUX HKCIIEPTU3 B YCTOMUMBOM PAa3BUTUU FOCYIaPCTB.
3. O60oCcHOBaHWE YKOJIOTUUECKUX TPEOOBAaHUHN B MIPEIBIHBECTUIITMOHHON U TPOCKTHOM IOKYMEHTAITUH.
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4. DKOJIOTHYECKOE HOPMUPOBAHHE: BUIBI, POPMBI, MEXaHU3MBI.
5. TexHOMOTHYECKasE OIlEHKA MOCIEACTBUN CO3MaHUS IPOCKTUPYEMBIX 0OBEKTOB.
6. DKOHOMUYECKas OLIEHKA MOCIICICTBUI CO3JaHUS MPOCKTUPYEMBIX OOBEKTOB.
7. OCHOBHBIC TIOHATHUS U TIPUHITUIIBI SKOJIOTHYECKOTO 000CHOBAaHMSI TNIAHUPYEMOU JEATEILHOCTH.

8. OBOC: mopsimok mpoBeAeHUs, MOATOTOBKA TEXHUYECKOTrO 3aJaHHsi, COCTAB MaTepUalioB, MOATOTOBKA
3aKJTFOYCHHSL.

9. O6001IeHHBIE KPUTEPUH YKOJIOTUIECKON 0€30MacCHOCTH.

10. MaTerpanbHble MOKa3aTeiM TEXHOTEHHBIX BO3JICUCTBUM.

11. CTpaTGFI/I‘-IeCKaH 9KOJIOTUYCCKAs OLUCHKA: MPEAMCT, 3aJa4M, IIPUHIIUIIBI, OPraHU3alnud IIPOBCACHUS.
12. TlonoxkeHne 0 MPOBEICHUHU TOCYIAPCTBEHHON AKOJIOTHYECKOU SKCTIEPTHU3HI.

13. HopmaTtuBHO-TIpaBOBOE 00€CTIEUCHHE YKOIOTHIECKOM IKCIIEPTHU3HI.

14. OOGBEKTHI SKOJIOTHYECKON IKCIICPTH3HI.

15. [Ipouenypa 3KCepTU3bl, TPUHIIUIIBL, METOIMYECKUE U OPTaHU3ALUOHHBIE BOTIPOCHI.

16. Crpykrypa U COIEp>KaHHE CBOJHOTO 3aKJIIOYEHHUS TOCYJAPCTBEHHOM SKOJIOTHYECKOM HKCIIEPTU3BI
MIPOEKTOB.

17. IloBTOpHAs TOCYIaPCTBEHHAS YKOJIOTHUECKAs IKCIIEPTH3a: 0COOCHHOCTH, OpraHu3aIlus, IPOBEICHHUE.
18. OcoGeHHOCTH rOCYIapCTBEHHON SKOJIOTHUECKON IKCTIEPTU3BI Pa3IMYHBIX 00BEKTOB.

19. O6miecTBeHHAS SKOJIOTHYECKAs IKCIIEPTH3A.

20. OTBETCTBEHHOCTD 32 HEBBIMIOTHEHHE TPEOOBAHHI TOCYIapCTBEHHOM SKOJIOTUIECKON IKCTIEPTHU3HL.

5 cemecmp.

1. 3agaun ¥ TPUHITUIIBL SKOJIOTMYECKOTO MEHEKMEHTA.

2. BputaHckuii cTaHIapT B 00IaCTH CHCTEM YKOJIOTHYecKoro MeHemkmenta BS 7750.

3. Crangaptel [SO 14000. Cuctema nokymeHToB ctanaaptos cepuu [SO 14000.

4. Cranmapt ISO 14001. OcHOBHBIE CTaAWK BHEAPEHUS U (PYHKIIMOHHUPOBAHUE CHCTEMBI DKOJIOTHYECKOTO
menemxkMerTa no ISO 14001.

5. [IpeumyiecTBa AJjisl NPEANPUATHI OT BHEAPEHUS CUCTEM dKosornyeckoro Menemkmenta no ISO 14000.
[Tpo6aemsr ISO 14000

6. TOCT P UCO 14000. ITpuHuunuaibHble pa3iudusi MEXIY POCCUUCKUMH CTaHAApPTaMU MX 3amaJHbIM
aHaJIOrOM.

7. Pa3znuuns B IOHATHAX «IKOJIOTHUSCKUU MCHCIPKMCHT» N «3KOJIOTHYCCKOC YIIPABJICHHUEC) .

8. TpeGoBanus, mpeabsBIsEMble K CHCTeME YIpaBieHHs Okpyxkatomed cpexoit (mo 'OCT P UCO
14001-98).

9. Buenpenue u (QyHKIIMOHMPOBAHUE CUCTEMbI YIPABICHUS OKPYXKAIOIIEH CpeIbl.

10. Dxonorunyeckas 3¢dexruBHOCTs cormacHo [TOCT P MCO 14001-98. OueHuBaHUE SKOJIOTHYECKON
addextuBHOCTU. Kputepuii sxomornueckoit addhextuBHOCTH. [Tokazarens sxomoruueckoit 3 HEeKTUBHOCTH.
[Tokazarens »¢dexkruBHOCTH ynpasienus. Ilokazarens 3ddextnBHOCTH (yHKIMOHUpOBaHUSA. Craauu
nporecca.

11. OnenuBanue sxomoruueckoit addexTuBHOCTH. CTaaus MIaHUuPOBAHMUS.

12. BeInonHeHHE OIEHKH 3KOJorHueckoi 3¢ ¢dexTuBHOCTH. PaccMoTpeHHe M ymydlleHHE OLIEHUBaHHE
HKOJIOTUYECKOH I PEKTUBHOCTH.

13. DOxonoruueckas mapkupoBka I Tuna. [Iporpamma skonorudueckoit MapKUpoBKY TUna .
14. Kputepuu 3K0JIOTHYHOCTH NMPOAYKIUH. [[pUHIIUIIBI SKOJIOTHYECKOM MAapKUPOBKH | THMA.

15. Tlpouemypsl pa3pabOTKM M TIEPECMOTpa SKOJOTMYECKOM MapkupoBku | tuma. Ilpouemypst
cepTU(UKALNU TPOIYKIUHU U TPOBEPKA COOTBETCTBUS SKOJIOTHUECKUM KPUTEPUSIM.

16. OCHOBHBIE THIIBI CTPYKTYP CUCTEM 3KOJIOTHUYECKOTO YIPABICHUS U MEHEIKMEHTA.
17. KoOMMyHHMKalMM B CUCTEME HKOJIOTUHYECKOTO MEHEIKMEHTA.

Tunosble 3axanus s 3a4era (IIK-3)
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PacyeT MaKcMMAaIbHOTO 3HAYEHHUSI IPU3eMHON KOHLIEHTPAIIMU IKOTOKCHKAHTA B YCJOBHSX BbIOpoca
ra3oBO3AYIIHOH cMeCH U3 OIMHOYHOI0 TOYeYHOI0 HCTOYHHKA ¢ KPYIJIbIM YCTheM
Maxkcumanvroe 3nauenue npuzemHol Konyenmpayuu 3azpsasnumenst CM (me/m3) 6 ycnosusix viopoca
2a308030YUIHOU CMeCU U3 OOUHOUHO20 MOYEYHO20 UCTOYHUKA C KPY2IbIM YCMbeM, 00Cmuzaemoe Ha
paccmosanuu xM, onpedensiemca no gopmyne
: (6)
A - k03¢ purueHT, 3aBUCAIINN OT TeMIepaTypHoil ceprudukanmu armocdepsl, [A] = c2/3xmrx°C1/3xr-1;
M - macca 3KOTOKCHKaHTa, BRIOpachiBaeMOro B arMocdepy B eIUHUILY BpeMeHH, [M] = 1/c;
F - ko3¢ urment, yunToIBaromuii CKOpoCcTb OCeIaHMsI BPEIHBIX BELIECTB B aTMOC(EPHOM BO3/IyXE;
m 4 n - K03(QPUIMEHTHI, yIUTHIBAIOIIHNE YCIOBUS BbIXOAA ra30BO3IYIIHON CMECH U3 YCThSI ICTOUHHKA
BBIOpOCA;
H - BeIcOTa HcTOuHMKA BRIOpOCa Haa ypoBHeM 3emun, [H] = M (17151 HazeMHBIX ncTOYHUKOB H mpuHMMaeTcs
paBHOH 2 M);
h - 6e3pa3mepHbIil K03 PHUIIUEHT, YIUTHIBAIOIINKA BIUSHHUE peibeda MECTHOCTH (B Cllydae pOBHOU WIIH
cmabornepecedeHHOM MECTHOCTH, C MEePEraioM BBICOT, He mpepbimatomumM S0 M Ha 1 kM, h = 1);
V1 - pacxon razoBo3aymHoi# cmecu, [V1] = m3/c;
DT, °C - pa3HOCTb MKy TeMIIepaTypoil BEIOpachIBa€MOi ra30BO3AYIIHOM cMecH TT 1 TeMIieparypoit
OKpY’KaroIero Bo3ayxa TB.
3uauenue xoagpghuyuenma h ycmanasnusaemcs na ocHoganuu peivegha mecmuocmu  paouyce 00 50
8blcOm HaAuboIee 8bICOKO20 U3 paA3MeWaeMOll Ha NPOMBIULEHHOU NIOWaoKe UCIOYHUKA, HO He MeHee 2 KM.
Ecnu B OKpecTHOCTH paccMaTpruBaeMOro HCTOUHUKA BEIOPOCOB (TIPEINPUSATHS ) MOXKHO BBIJCITUTD
OT/IeTIbHBIC U30JIMPOBAHHbIC MTPETIATCTBUS, BHITAHYTHIC B OTHOM HaIlpaBiIeHUH (Tpsa, rpedeHb, T0KOuHa,
yCTyII), TO MONPaBOYHbIN k03 unment Ha penbed h paccuutsiBaercs nmo ¢popmyre:
h=1+jl(hm-1) (7
rae hm ompenensercs no tabnuie (Tabnuua 5) B 3aBUCUMOCTH OT GOpM penbeda, CEeUeHUsT KOTOPBIX
npezcTaBiIeHbl Ha puc 6, u 6e3pa3mepubix BenndrH nl = H/hO u n2 = a0/h0 (nl onpexnensiercs ¢ TOUYHOCTHIO
710 JIECATHIX, N2 — C TOYHOCTHIO 110 1enbix) (H — BeicoTa nctounnka, hQ — BeicoTa (TiyOnHa) PEnsaTCTBUSA,
a0 — moyImMpHHA TPSAIBI, X0JIMA, JTOKOUHBI HITH MPOTSHKEHHOCTh OOKOBOTO CKIIOHA YCTYTA).
3navyenne pyHkiuu j1 onpenensercs B 3aBUCUMOCTH OT oTHomeHus 1x0i/a0 (x0 — paccTosiHIE OT cepeTUHbI
NPEISATCTBHS B CITy4ae TPsi/bl WK JOKOMHBI U OT BEPXHEW KPOMKH CKJIOHA B CJIydae YCTyIa 10 UCTOUHHUKA)
o rpagukam (puc. 6), COOTBETCTBYIOLIUM Pa3IuIHbIM (popmam penbeda. Ecian ncTouHUK pacnonokeH Ha
BEpXHEM IUIAaTO YCTYIIa, TO B KauecTBe aprymenTa GpyHkiuu j1 Bmecro ix0i/a0 mpunumaercs - x0/a0.
CBs13b BenmnuuHbI Kodpduurenta hm ¢ nl u n2

nl
N0JcOuna (6naouna)
ycmyn
epaoa (xoam)
n2

4-5
6-9

10-15

16-20



16-20

4,0

2,0

1,6

1,3

3,5

1,8

1,5

1,2

3,0

1,5

1,4

1,2

3,0

1,6

10-15

16-20

10-15

<0,5

0,6-1
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L5

1,2

2,7

L5

1,3

1,2

2,2

1,4

1,3

1,0

1,8

L5

1,4

1,1

1,6

1,4

1,2

1,1

1,4

1,3

1,2

1,0

3-5

1,4

1,1-2,9
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1,3

1,2

1,0

1,3

1,2

1,1

1,0

1,2

1,2

1,1

1,0

>5

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0

1,0
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Ecnu npensiTcTBysI MPEACTABISIOT COOO0M TPs/IbI (JT0)KOUHBI), BBITSHYTHIE B OJHOM HAlpaBICHUU, 3HAYCHUS
hO u a0 paccyuTHIBAIOTCS AJIsI TOTIEPEYHOTO CEUCHHMSI, IEPIICHINKYISIPHOTO 3TOMY HampasieHuo. Eciu
M30JIMPOBAHHOE TPEISATCTBUE IPEACTABISICT OO0 OTHeIbHBINA X0IM (BHaauny), To hO BeiOupaeTcs
COOTBETCTBYIOLIUM MAaKCHMAaIbHOW (MUHUMAIBHON) OTMETKE MPENATCTBUS, 2 N2 — MAaKCUMaIbHOU
KpPYTHU3HE CKIIOHA, OOPAIIEHHOTO K HCTOUHUKY.

VYder BnusHUS penibea MECTHOCTH IIPU OINIPECIICHUH PACCTOSHUS, I7Ie JOCTUTAETCS MAKCUMYM IPU3EMHON
KOHIIEHTPAIMH, OCYILECTBIIACTCS IyTeM YMHOXKeHUs Koduirenta d B popmyne

Ha OTHOILICHUE .
Pacxoo eazoso30ywunoti cmecu VI eviuucisemces no gpopmyne:
; (8)
rae D (M) - amameTp yCcThsl HCTOYHHKA BBIOpOCA;
w0 (M/c) - cpeqHsisi CKOpOCTb BBIXO/1a Ta30BO3YIITHON CMECH U3 YCThsl HCTOYHHMKA BBIOpOCa.

Puc. 6. I'paduk st onpenenenus 3Ha4eHUs GyHKIUH j1 IPH pa3IMyHBIX BUAAX MPEMSATCTBUS IPU
paccessHUH YKOTOKCUKaHTOB:

x0 — paccTosiHHE 0 UCTOYHHMKA OT CEPEAMHBI MPETATCTBUS B CIydae IPSAbI UITH JTOKOUHBI  OT BEpXHEH
KPOMKH B ciiyyae ycrymna; a0 — moaymmpuHa rpsasl, XoiIMa, JJ0KOWHBI WK MPOTSHKEHHOCTh OOKOBOTO
ckioHa ycryna; hQ — Beicota (TiryOuHa) IpensTCTBUS.

3nauenue KoaqbqbuuueHma A, coomeemcemeyrouieco H€6ﬂ61201’lpuﬂl’HHblM MemeopoiocudecKum yCciosuim, npu
Konmopbslx KOHyeHmpauus 3a2p}z3Humeﬂeﬁ 6 ammocqbepHOM 603())/)68 MAKCUMATbHA, NPUHUMAENCA pABHbIM
no MeCmHOCmAAM.

250 — Pecniybonuka bypsitust 1 UutuHckast 006acThb;

200 - eBporeiickas Tepputopus Poccuiickoit @enepanuu oxxuee S0° c.111., a TakKe 11 OCTATIbHBIX
paitonoB Hmxnero [ToBomkes, CeBeproro Kaskasa, /lansaero Bocroka u paitonos Cubupu;

180 - nnis1 eBponelickoii Tepputopun Poccuiickoit @enepauyu n Ypana ot 50 no 52° c.ur.;

160 - nys eBponerickoi Tepputopun Poccun u Ypana ceBepHee 52° c.1ir.;

140 - nns Mockosckoi, Tynbckoit, Psa3anckoit, Bmagumupckoii, Kamysxckoii u IBaHOBCKO# 00nacTeid.
IIpu onpedenenuu DT, °C, ciedyem npunumame memnepamypy ammocgeprozo 6ozoyxa 18, pasHotl
cpeoHeli MaKCUMAaNbHOU MeMnepamype HapyHcHo20 8030yXa HAuboLee HeapKko2o mecaya 2004, a
memnepamypy blopacvleaemoul 8 ammocgepy 2azo8030yuHol cmecu Te - no deticmsyrouum 0is OAHHO20
npOU3800CMEa MEXHULECKUM HOPMAMUBAM.

3nauenus be3pasmeprozo koaghgduyuenma F npunumaromes:

A. J1nst ra3000pa3HbIX SKOTOKCUKAHTOB M MEJIKOJMCIIEPCHBIX a3po30iieH (ITbLIb, 30J1a U T.II., CKOPOCTh
YHOPSOYCHHOTO OCEIaHus KOTOPBIX MPAKTUYECKU paBHA HYI0) F = 1;

b. Jlns MenkoaucnepcHBIX adpo3oiieid (KpoMe yKa3aHHBIX B IyHKTE A) MPU CPEAHEM IKCIUTYaTallHOHHOM
ko3¢ purrenTe ouncTku BIOpocoB He MeHee 90 % F = 2; npu xoapduuuente ounctku 75-90 % F = 2.5;
MeHee 75 % U pu OTCYTCTBUU OYUCTKH F = 3.

Koagppuyuenmor m u n onpedensiomcsi 8 3agucumocmu o0m napamempos f, , u fe.

S N (O}
;o (10) : (12)
Koagpghuyuenm m paccuumvisaemcs 6 3agucumocmu om enudunsl [ no ghopmynam:
mpu < 100; (13)
mpu 3 100. (14)
s fe < £ < 100 3nagenue kodpduimeHTa m BEIYUCTIACTCS IPU

f=fe.
bespasmepnuiii koagppuyuenm n npu < 100 onpedensemcs 6 3agucumocmu om no opmynam:



n=1mnpu??2, (15)
npu 0,5 £< 2, (16)
n=4,4npu <0,5. (17)

IIpu 13 100 unu DT » 0 kosghghuyuenm n vruucasiemes no popmynam (5.10) — (5.12) npu .
ITpu pacuere CM nipu 3 100 (wnm DT » 0) u (x0momHbIe BEIOPOCHI) UCTIONB3YETCS BEIPAKCHHE:
) (18)
rae
; (19)
npuyeM n onpeaessiercs no popmynam () — () opu .
IMpu £ <100 u nmm £2 100 m pacuer CM mpousBoguTcs 1o Gopmyie:
; (20)

rae

m’=2,68m mpu £ < 100, <0,5; (21)

m’= 0,9 mpu 3 100, <0,5. (22)
Paccrosinue XM (M) OT HCTOYHHKA BRIOPOCOB, HA KOTOPOM MPU3EMHAasl KOHIIEHTparus 3arpssaurens C npu
HEONMarompUATHBIX METEOPOIOTHUECKUX YCIOBUSAX JOCTUTAeT MAKCHMAaNbHOTO 3HaYeHUsT CM,
orpeneseTcs 1mno Gopmyse

; (23)

rae d - 6e3pa3mepHasi BeTHMUUHA.
IIpu < 100 xosghpuyuenm d naxooumcs no gpopmynam:

mpu £ 0,5, (24)
npu 0,5 <€ 2, (25)
npu > 2 . (26)
3nauenue d npu f3 100 unu DT » 0 naxooumcs uz 3agucumocmell.:
d=5,7 mpu £0,5, (27)
d=11,4 mpu 0,5<£2, (28)
d= npu >2. (29)

3HaueHue OmacHOM CKOpocTH BeTpa uM (m/c) Ha ypoBHE dutrorepa (00braHO 10 M OT YpOBHS 3eMJIN), TIPH
KOTOPOM JTOCTUTAETCS] HANOOJIbITIEe 3HAYCHHE MPU3EMHOM KOHIIGHTpAIlUU SKoTOKcHkanTa CM,
OTIPENIETISIETCS C MOMOIIBIO CIEIYIOMINX 3aBUCUMOCTEH:

eciu < 100, mo

uM =0,5 npu £0,5; (30)
uM = npu 0,5 <£2; (31)
uM = npu > 2; (32)
eciu 3100 umu DT » 0, mozoa
uM =0,5 npu £0,5; (33)
uM = npu 0,5 <£2; (34)
uM =22 mpu > 2. (35)

MaxkcuManbHOE 3HaYeHHE PU3EMHOM KoHIeHTpauuu 3arps3autenst CMU npu HeOnaronpusTHbIX
METEOPOJIOTUYECKUX YCIOBUSAX U CKOPOCTH BETPA U, OTIIMYAIOLIEICS OT ONTaCHOW CKOPOCTH BeTpa uM ,
ompenensieTcs mo popmyIe:
CMU =1CM, (36)
rae r — 6e3pa3mepHas BeIUUMHA, OTIpesiesieMast B 3aBUCUMOCTH OT OTHOIIEHHS U/uM:
r=0,67(uw/uM) + 1,67(u/uM)2 — 1,34(u/uM)3 npu w/uM £ 1; (37)
npu u/uM > 1. (38)
[Ipu mpoBeneHnM pacuyeToB HE UCTIONIB3YIOTCS 3HAYCHHS CKOPOCTH BeTpa u < 0,5 m/c.

Paccrostnue ot ucrounuka Beiopoca xXMU, Ha KOTOpOM IIPpU CKOPOCTH BETpa U U HEOIAaronpusTHBIX
METEOPOJIOTNYECKUX YCIOBUAX NIPU3EMHAs KOHLICHTPALMS YKOTOKCUKAHTa JOCTUTHET MAaKCUMAJIbHOTO
3HaueHust CM , onpenensiercs o ¢popmyie:

xMU = p-xM , (39)
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p — 6e3pazMepHbIi K0d(D(PUIMEHT, pacCUUTHIBAEMBIN B 3aBUCUMOCTH OT OTHOIIEHUST u/uM:

p=3 mpu u/uM £ 0,25; (40)
p=8,43(1 -v/uM)5+1 mpu 0,25 <u/uM£ 1; (41)
p=0,32u/uM + 0,68 mpu u/uM > 1. (42)

3HaueHue NMPU3EeMHOI KOHIIEHTPALMU SKOTOKCUKAHTOB B arMocdepe Cy (Mr/m3) Ha paccTOSHUH y (M) IO
NEPIEHANKYISPY K OCH (pakerna BEIOpoca HaXOAUTCS IO popmyie

Cy =sC, (43)
rae C - KOHIIEHTpalus TOKCUKaHTa B dakere;

s - 6e3pazMepHbIil K0 OUILIUEHT, ONpeeIsieMblid B 3aBUCUMOCTHU OT CKOPOCTH BeTpa U (M/C) M OTHOLICHUS
y/X 110 3HAYEHUIO apTyMeHTa ty:

: (44)
mpu uf£S5Swmc (45)
npuu>5wmc (46)
X - PAaCCTOSIHME OT UCTOYHHMKA BBIOpOCA.
OneHka MAaKCUMAJIbHOI CyMMAPHOIi KOHIIEHTPAIMHN YKOTOKCHKAHTOB OT N pPacnoJioKeHHBIX 0JIN3K0
HCTOYHUKOB

Bemnunna MmakcumanibHOM cymmapHOr kKoHIeHTparun CM (mr/m3) oT N pacronioXeHHBIX Ha TUIOIIAIKe
OJM3KO IPYT K IPYTY OJUHOYHBIX HCTOYHUKOB, UMEIOIINX PABHbIC 3HAUEHUS BBICOTHI, IUAMETPa YCThS,
CKOPOCTH BbIX0J]a B aTMOC(hepy U TeMIlepaTypbl ra30BO3AYIIHON CMECH, OLIECHUBAETCs 10 popMyIie:

; (47)
riae M (r/c) - cymMapHasi MOIITHOCTh BRIOPOCa BCEMH HCTOYHUKAMU B aTMocdepy;
V (M3/c) - cyMMapHBIii pacxo/ BHIOpackIBa€MON BCEMH UCTOUHUKAMH Ia30BO3AYIIHOM CMECH,
V=VIN. (48)
3HaueHue onpenaessercs no popmyine
(49)
B ocranpHOM cxema pacuera KOHIIEHTPALU SKOTOKCUKAHTOB, 00YCIOBJICHHBIX BEIOPOCAMH OT I'PYTIITBI

OJIM3KO PacTONIOKEHHBIX APYT K IPYTy HCTOYHHUKOB BBIOpOCA, HE OTIIMYAETCS OT MPUBEICHHON CXEMBI
pacdera sl OQMHOYHOI'O UCTOYHHKA.

PacueT xoHIIEHTpanK BeIecTB, 00YCIOBICHHBIX BEIOpOCAMH U3 OJU3KO PACTIONOKEHHBIX APYT K APYTY
OJTMHAKOBBIX UCTOUYHUKOB, Korna DT » 0 niau 3nauenue mapamerpa f3 100, mpou3BOAUTCS ¢ TOMOIITBIO
dhopmyI1, TPUBEACHHBIX B I1. 5 JJIs1 OUHOYHOTO HCTOYHHKA CO CIAEAYIOIIMMH H3MEHECHUSIMH:

u Gopmyna (26) mpuHUMAET BUA:
(50)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHXKEHHMSI pe3ynbTaTa)

IIK-3 3HaeT TEOpEeTUYECKWE OCHOBBI U TPUKIAIHBIE HaIpaBICHUS
HKOJIOTMYECKOTO MOHUTOPUHTA, OCHOBBI CHCTEMBl OpTraHH3aIUU
CHUCTEMaTHYECKUX HaAOMIOCHUN 3a M3MeHeHHueM Oumocdepnl; Ymeer
OMUCaTh BO3JICHCTBHE WCTOYHUKOB 3arpsA3HEHHS OKpYKarouien
Cpelbl, OLICHUTh (DaKTUYECKOE BO3JEHCTBUE HA OKPYKAIOUIYIO CPENY;
UCIONB30BaTh  TEOPETHMYECKHE  3HaHMS B MPaKTHYECKOM
NesTeNbHOCTH; Braneer 3HaHUAMU O TEOPETHMYECKUX OCHOBAX
9KOJIOTMYECKOTO MOHUTOPHMHTA; MeEToAaMHu cOopa, o00paboTKu,
UHTEPIIPETAlMM U HCIOJIb30BaHUSI MOHUTOPUHIOBOW MH(pOpMaIUU.
OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercsi 4YeTKO, SICHO,
XOPOIINM SI3bIKOM

«3a4TCHO»
(50 - 100 6anoB)




IK-3 He 3Haer Tteoperuyeckue OCHOBBI U IIPUKIIAJHBIC HaIlpaBICHUS
HKOJIOTMYECKOTO MOHUTOPUHTA, OCHOBBI CHCTEMBI OpTaHH3aIUU
CUCTEeMaTUYEeCKUX HaOMOACHW 3a u3MeHeHueM Ouocdeps; He
yMEeT ONHUcaTh BO3JCHCTBIE NCTOYHUKOB 3arpsI3HEHUS OKPY KO
CpeIbl, OIICHUTH (DAKTUYECKOE BO3JICHCTBUE HA OKPYKAIOIIYIO CPEIY;
UCIIONB30BaTh  TEOPETHUYECKUE  3HAHWS B IMPAKTHYECKOH
NesSTeNbHOCTH; He Biazeer 3HAHUAMH O TEOPETUYECKUX OCHOBAX
HKOJIOTMYECKOTO MOHUTOPUHTA; MeTogaMu cOopa, o00paboTKH,
WHTEPIIPETAINH U UCTIOIB30BaHUS MOHUTOPUHTOBOM WH(OPMAITUH.

«HE 3a4TCHOY»
(0 - 49 6amon)

5. MeTonnuyeckue ykazaHus AJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOAaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccuoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpenacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4YHOH JHUTeparyphl.
Koncniekt MoXeT OBITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TIOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.




87
B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);
- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJIHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;
- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Bacunenko T. A., Ceepry3oBa C. B. Ouenka BO3IE€HCTBUS Ha OKPYXAIOIIYI0 CPEAy M AKOJIOTHYECKas
AKCIIEPTH3a MHXXCHEPHBIX IPOEKTOB : y4eOHOe mocobue. - 2-¢ u3A., uchp. u jaom.. - MockBa|Bomorna:
Nudpa-Unmxkenepus, 2019. - 265 c. - Tekcr : snexrponnsii // DbC «YHuUBepcuTeTcKas OubOIMOTEKA
onaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=564888

2. IMutyneko B.M. Dkonorudeckas skcneptusa : yuel. mocodue Jyisi BbIcHl. y4eO. 3aBe/ieHUu. - 5-¢ u3g,
nepepad. u gor.. - M.: Akagemus, 2010. - 523 c.
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3. Ceepry3ona, C. B., Tapacoga, I". 1. Dxonoruueckas skcrieptuza. Yacts 1. Oxpana arMmocdepsl : yueOHOE
nmocobue. - Bech Cpok OXpaHBI aBTOPCKOTO TpaBa; OJKojormueckas skcmeprm3a. Yacte 1. Oxpana
armocdepsl. - benropon: benropomckuii rocynapcTBEHHBIM TEXHOJIOTMYECKUNW yHUBepcuTeT uM. B.I.
[Myxosa, ObC ACB, 2011. - 182 c. - Tekcr : snexrponssni // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/28419.html
4. Ceeprysona, C. B., Tapacosa, I. 1., [lopoxniok, JI. A., I'ycapoBa, C. E. Dkonoruyeckasi skcrepTusa.
Yacte 2. OxpaHa BOIHBIX pEeCypcoB : ydeOHOe mocoOue. - Bech cpok oxpaHBI aBTOPCKOTO IIpaBa;
Oxonorndeckass skcneprusza. Yacte 2. OxpaHa BOIHBIX pecypcoB. - benropon: benropoackuii
roCyIapcTBEHHbIA TexHonornueckui yausepcuretr um. B.I. [llyxosa, 9bC ACB, 2011. - 170 c. - Tekcr :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/28420.html
5. Kapakesu B. U., CesprokoBa E. A. Dxonorndeckuii MOHUTOPUHT : Y4eOHHMK A By30B. - MoOCKBa:
FOpaiit, 2021. - 397 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/469944
6. Iloramos, A. U., Bopo6ses, B. H., Kapnun, JI. H, My3aneBckuii, A. A. MOHUTOPHHT, KOHTPOJIb U
yIIpaBJICHUE KauyeCTBOM OKpysKaromied cpeapl. YacTh 2. DKOJIOTMYECKUNA KOHTPOJIb : yuyeOHOE MOocoOue. -
2023-06-06; MOHUTOPHUHI, KOHTPOJIb M YIPABICHHE Ka4eCTBOM OKpyKaromei cpenpl. Yacts 2.
Oxonoruveckuii koH. - Cankt-IletepOypr: Poccmiickuii ToCyqapCTBEHHBIM THAPOMETEOPOIIOTHIECKUAN
yuuBepcutet, 2004. - 290 c¢. - Tekcr : onekrponuweri // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/12504.html
7. XaycroB A. II., Pequna M. M. Dxonoruueckuii MOHUTOPUHT : YUeOHHUK Ui BY30B. - HCIIP. U JIOM; 2-€
u3n.. - Mocksa: FOpaiit, 2020. - 543 c. - Texct : smexTponHblii / DBC «FOPAWT» [caiit]. - URL:
https://urait.ru/bcode/450199
8. MacnennukoBa U. C., Kyznenos JI. M. Dxonoru4ecknii MEHEKMEHT M ayluT : YUYEOHHUK M MPAKTUKYM
JUTS BY30B. - 2-¢ u311.. - Mocksa: FOpaiit, 2021. - 311 c. - Texcr : anexrpounsiii // DIBC «FOPAWUTY [caitr]. -
URL: https://urait.ru/bcode/477949
9. Ilputyxanosa O. A. DKOTOTHUYECKUN MEHEUKMEHT M ayIuT : Y4yeOHoe rmocobue uis By30B. - MOCKBa:
FOpaiit, 2020. - 244 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/455605
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7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

YdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICIIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).
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JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
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B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
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