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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Leanb ocBoeHUs] TMCUMIVIMHBI COCTOMT B NPUOOPETEHHMU 3HAHUN M YMEHHUH IO 3KOJIOTMH, (OPMHPOBAHHM HABBIKOB [0 I'PAaMOTHOMY IPUMEHEHHUIO
OCHOBHBIX IOJIO)KEHUH TUCIUIUIMHBI, HAIllPaBJIEHHBIX Ha MOJydyeHUE (yHIAMEHTAJIbHBIX 3HAaHUM 00 HSKOJIOTMYECKUX CHCTEMax U OCOOEHHOCTIX HX
(YHKIMOHUPOBAHUS B YCIOBUSX aHTPOIIOTEHHOW HArpy3KH, pallMOHAIBHOM HCIOJIB30BAHUN MAaTEPHAIBHBIX U YHEPTeTHUYECKUX PECYpCOB, OPTaHU3allMH U
MIPOBEACHUH padOT IO JTMKBUAAIIUH TTOCIIEACTBUIN aBapHii, KaTacTpo(, CTUXUHHBIX OCICTBUIA.

3azlaanu AUCIHHUIIJINHBI ABJIAIOTCHA:

OCBOCHHE OCHOBHBIX TGOpCTI/I'-IGCKI/IX HOJ'IO)KGHI/Iﬁ Kypca 3KOJIOTHUH,

npuoOpeTeHrne MOHUMaHUS MPOOJIEM IKOJIOTHH, CBI3aHHBIX C IEATEILHOCTHIO YEJIOBEKA,;

OBJIAJICHUC YMeHI/IHMI/I JJOTUYCCKH MBICJIIUTD, O6OCHOBI)IB3TI) MECTO Hu pOJ'IL 3KOJIOTHUYCCKUX 3HaHI/II>’I B HpaKTquCKOﬁ JCATCIIBHOCTHU J'II-O,ZI@ﬁ,
paSBI/ITI/II/I COBpeMeHHLIX TeXHOHOFHﬁ; OHpe)IeJ'ISITB COCTOSAHHEC DKOJOTHYECCKHUX CHUCTEM B Hpnpone U B yCJ'IOBI/IHX l"OpOI[CKI/IX N CCIIbCKUX
HOCGHGHHﬁ; HpOBO}II/ITI) Ha6J'IIO)IeHI/I$I 3a HpHpO}IHLIMI/I 158 I/ICKyCCTBeHHBIMI/I 3KOCUCTEMAMU C LICJIBK0 UX OIMMCAHUA U BBIABIICHUA €CTCCTBCHHBIX N
aHTpOHOFeHHI)IX I/ISMeHeHHfl;

pa3BUTHE TO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIMOCOOHOCTEN 00ydaromMxcsl B Mpolecce U3y4eHHUs SKOJOTUH; MyTeH
Pa3BUTHS IPUPOJOOXPAHHON AEATEITHHOCTH; B X0/ pabOTHI C Pa3IUYHBIMU UCTOYHUKAMU WH(OpMAInu;

BOCIIUTAHHE YOEKICHHOCTH B HEOOXOJMMOCTH PAIMOHAIBLHOTO MPHPOIOIOIH30BaHUS, OCPEKHOTO OTHOIICHHS K TMPUPOTHBIM pecypcam |
OKpYXalollen cpesie, COOCTBEHHOMY 37I0pOBbIO; YBaXKCHUSI MHEHHS OTIIMIOHEHTA TIPH 0O0CYXACHUHN YKOJOTHUECKUX MPOOIeM;

WCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUW W YMEHHMM TO SKOJOTHU B MOBCEIHEBHOW YXWU3HM ]IS OIICHKH TOCJIEICTBHM CBOCH NEATENTbHOCTH (M
NESTENHPHOCTH JPYTUX JIIOJICH) M0 OTHOIICHUIO K OKPYXKAlolmeH cpese, 3M0pOBbI0 IPYruX JIOJed W COOCTBEHHOMY 3JI0POBBIO, COOJIIOICHHIO
MpaBUJI TIOBEJCHUS B IIPUPOJIE.

dopmupyembie y 00y4aromerocss KOMNETeHUMH ¥ 3alJIaHUPOBaHHBIC Pe3yJbTAaThl 00yYeHUs IUCIIUIUIMHE, COOTHECEHHBIE C HHAMKATOPpaMM
JMOCTHKEHUS KOMIIeTEeHIUH



Koax u HauMeHoBaHue

KOI[ H HAUMCHOBaHME HHAUKATOpa

3aniaHnpoBaHHBIE Pe3yabTAThI 00y4YeHH s

KOMIIEeTEeHIIHH JAOCTHKEHHUS KOMIIETEeHIINH

YK-1. Crnocoben  ocymectrisith | YK-1.1. Beimomasier mouck 3HATB:

OMCK, KPUTHYECKHH aHamM3 W | HeoGXOAMMON nH(OpMALHH, €& - OCHOBHBIC HOPMATHBBI Ka4yeCTBAa OKPYXAIOUICH Cpe/ibl, OCHOBHBIC 3aKOHOIATEIbHBIC
9 9

cuHTe3 WH(opMalNnK, TPUMEHATh | KPUTHUECKUN aHamM3 U 0000maeT aKThl PoccHy M MEKTyHAapOIHBIC COTIIANICHHS;

CHUCTEMHBIM MOAXOJA [Js PEIIEHUs
MOCTaBJIEHHBIX 3aJ1a4

pe3yNbTaThl aHATH3a JJIs PEIICHUS
IIOCTABJICHHOH 3a/1a4u

YMeTh:

- IPUMEHSATH HOPMATUBHEIE MTPaBoOBbIE akThl Poccuiickoii denepanuu B cepe SKOIOTHH U
3/IpaBOOXPAaHEHHs, CaMOCTOATENIFHO PaboTaTh ¢ Y4eOHOW, HAyYHOW W CIPaBOYHON
JINTEPATYpPOH.

YK-1.2. Ucnone3yer CUCTEMHBII
MOJIX O] JITSL PEIIEHHUST TIOCTABICHHBIX
3ajad.

3HATh:
- 0COOEHHOCTU BO3JICHCTBUS Pa3HBIX OTPACICH XO3SIIICTBEHHOM IESITEIHLHOCTH YEIOBEKa
Ha OKPY’KalOIIYIO CPEy, OCHOBHBIE BUIbI 3arPSI3HEHUS] OKPYXKAIOIIEN Cpebl;

YMeTh:

- BBISBJISATH (DAKTOPBl PHCKA OCHOBHBIX 3a00J€BaHUIl 4YeJIOBEKa, CBSI3aHHBIX C
3arpsi3HEHNEM OKpYXKalollel MPUPOAHON Cpelbl, NelaTh 0OOCHOBAaHHBIE, TOKA3aTENbHBIE
BBIBO/IBI.

OIIK-3. CnocobeH  NPUMEHATH
COOTBETCTBYIOIININ ¢husuko-
MaTeMaTHYECKHI armapaT, METOJIbl
aHanm3a 17§ MOJICTTHPOBAHHUS,
TEOPETUIECKOT0 u
9KCTIIEPUMEHTAIILHOTO HCCIIENOBAHUS
NpH  pelleHn: TpodecCHOHaTbHBIX
3a1ad

OIIK-3.5. [leMoHCTpHpYET
MOHMMaHHUe PU3UIECCKHUX SIBICHHH U
MPUMEHSIET 3aKOHbI MEXaHUKH,
TEPMOIUHAMHKH, JICKTPUYCCTBA U
MarHeTu3Ma.

3HATh:

- OCHOBHBIC 3aKOHOMEPHOCTH B3aUMOJICHCTBHS COOOIIECTB KUBBIX OPTaHU3MOB (B TOM
YHUCIIC — ¥ Y€JI0BEUECKOr'0 COMMYMa) C TIPUPOITHOMN CPEIOoi;

yMeTb:

- HCTIONB30BaTh MPUOOPETECHHBIC 3HAHMUS W YMEHHUS 110 DKOJIOTHUH B TIOBCEIHEBHOMN JKH3HU
JIJIST OLICHKH IIOCIIEACTBUN CBOCH IEATCIIHFHOCTH.

OIIK-3.7. leMoHCTpUpYET
MOHMMaHHE XUMUYIECKHUX MTPOIIECCOB
1 3HaHHE OCHOBHBIX 3aKOHOB XHMHUH.

3HATh:

- TIOCJIE/ICTBUS 3arpsi3HEHUS OKPYKAIOIIeH MPHPOTHON Cpebl ISl YeNOBEKa M HACEIEeHUS
B IIEJIOM, OCHOBHBIE ITyTH peaN3aliy IPUPOAOOXPAHHON JIEITETHHOCTH;
YMeTh:

- IUIAHUPOBATh THUIIOBBIE MEPONPHUATHS 10 OXpaHe MPHUPOIHI,
MIPAKTUYECKUE PEKOMEH TAITUH 110 COXPAHEHUIO TPUPOTHON CPEIbI.

paspabaTsiBaTh

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIbHOM NPOT'PAMMBI BO

Z[I/ICL[I/IHJ'H/IHa SABJIACTCA BaXXHBIM IIaroM B OBJIAICHUN CTYACHTAMU I000Tr0 HpO(l)I/IJ'I}I KOMIICTCHIUAMU 110 IPUMEHCHUIO METOJA0B OLICHKHU IMPUPOJHBIX

(baxTOpOB cpe/ibl, INIAHUPOBAHUS B 00JIACTH OXpaHbl IPUPO/IbI, HABBIKAMH pabOThI C 3aKOHOJATEIbHBIMU U MHCTPYKTUBHBIMU MaTe€pHUaiaMu B 00JaCTH OXpaHbl
HPUPO/IBL.




Pe3ynbrarel 00y4eHwsl, MOTYICHHBIE TIPYU OCBOSHUU JUCIHUILINHBI, HEOOXOIUMBI MPU U3yYCHUH CIEAYIONIUX TUCIUILINH: «be30TacHOCTh
KUZHEACATCIBHOCTIY, « XUMU», «Du3nKay.
3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBbI

3.1. CTpyKTypa IUCHUNINHBI

OO1mast TpyI0eMKOCTh JUCIATUTMHBI COCTABIISET 2 3a4eTHBIX €MHMII, 72 Jaca.

Pazen auciMIInHel.

Pacnipenenenne TpynoeMKoCTH paszena (B yacax) 1o BUjaam

ConeprxaHne caMOCTOSITETbHOM

< o N
Ne DopMa MPOMEKYTOUHOI o i 5| § yaeOHOM paboThI paboThI
i aTrecramm 385 ¢ Konrraxras p | Kom | (comsmen s uctoma now. 51
<
(no cemecmpam) 5 % O | Jlex | Hp | Jla6 | KIIP | UKKI | TIA POJB
M3ydeHue TeopeTudecKoro u
BzanmoneiicTeue HPaKTHYECKOro MaTepuana:
TEIUTOAHEPTEeTHYECKOTO 00hEKTa [6], cTp. 18-30, 31-95
1 . y [5], ctp. 12-23, 119-135, 210-226
C OKpYXaIoIen CpeIou. 11 1 2 2 — — - - 7 - B .
BIIIOJIHCHUEC JOMAIIIHEI' O 3aJaHUs:
Kputepnn onenkn kavecta [4], cTp. 46-51, 68-71, 83-91, 92-97, 102-
OKpY)Karolen Cpeibl 111.
H . N3yuenne TeopeTudeckoro u
€raTHBHOC BO3JICUCTBUC o TMPAaKTUICCKOI o MaT€puala:
IIPOMBIIICHHBIX NPEANTPUATHN [51, crp. 227-249, 250-273, 276-325
2 | Ha OKPYXKAIOIIYIO Cpey. 11 1 2 2 — — — — 7 - [6], cTp. 277-298
OCHOBHBIC HaHpaBJ’ICHI/IH IO ero Brimonnenune JOMAIIHETr O 3aJaHusd:
[4], ctp. 184-189, 190-191, 192-193, 194-
CHIDKCHUIO 198, 199-204, 205-211, 213-215, 216-222
Jammra aTMOC(bCpI)I. N3ydeHne TeopeTuuecKoro u
DKONOTU3AIHSA MPAKTHYECKOT0 MaTepraa:
TEXHOJIOTHYECKUX ITPOLIECCOB [5], crp.388-398, 399-416, 417-424
pon : [6], ctp. 308-321, 326-339, 340-366
3 3ammra rupocQepsl. 11 1 2 2 _ . . . 8 . BebImonHeHIE JOMAIITHETO 3a1aHHS:
HNuxenepHbie penieHus. [4], ctp. 224-231, 234-242, 260-265, 278-
CHUXEHUE «OTXOIHOCTI 286
npeanpuaTui. besorxonHas
TEXHOJIOT U
CHIKEHME TETIOBOTO W3ydeHne TeOpeTHIECKOro 1
BO3IIEHCTBHS HA OK AFOLIVIO MPaKTHYECKOTO MaTepraa:
4 A pyxatoty 11 1] 1] 1] - - - - 8 — | [6], crp. 366-372, 374-386

cpeny. CHUXKEHUE
HHEPrOEMKOCTH MPEIIPUSITHIA,

[5], cTp. 425-455, 456-458, 459-468, 487-




Pas el AUCITHILTHHEL Pacnipenenenue TpynoeMKocTH paszzena (B yacax) 1o Bujgam ConeprxaHne caMOCTOSITEIbHOM
. < o, o
Ne dopmMa IpoMekRyTOIHOMI e = q:)( § y4eOHOM pabOThI Np360TBI .
Q o
o arTectaun 285 ¢ Konraxriias p | Kour- | (¥ e uerounna o 51 u
<
(no cemecmpam) 5 7 O | Jlex | Hp | Ja6 | KIIP | UKKII | ITA pOIIb
KakK HaIllpaBJICHHUE 496
pecypcoc6epe)1<eHI/IsI. Termto BrinonHenre 1oMalHero 3agaHus:
[4], cTp. 290-297, 309-313, 327-334
YTHIM3aUOHHOE 000pyI0BaHUE.
DKOJIOTUYECKOE HOPMUPOBAHKE. V3ydeHne TeOpeTHIECKOro 1
COCTOSIHIE OK aroIell CpeIb MPAaKTUIECKOTO MaTepraia;
U 3710pOBbE H&EZ)I;HI/IISI[I . [6], ctp. 391-395, 396-399
3 AOp JICHHA. [5], cTp. 502-506, 507-518, 519-525, 526-
KOHOMHYECKHAE MEXaHU3MBI
5 10 11111 - - - 8 —- | ¥
PpalMOHAJIBHOTO Brinmonnenue njomaniHero 3agaHus:
IIPUPOIONOJIB30BAHNUS U OXPaHBbI [4], cTp. 335-341.
OKpYXKaroIllenl Cpeibl.
DKOJOTUYECKU MOHUTOPUHT
3ayer NPOBOAUTCS B YCTHOMW (hopMe 110
3ager 18 1 - - - - - 0,3 - 17,7 | pe3ynbraram ycrneBaeMOCTH COTJIACHO
IporpaMme 3adera
Hmozo 3a cemecmp 72 1 8 8 - - - 0,3 38 17,7
[Ipumeuanue:Jlexk — nekuuu; [Ip — mnpaktudeckue 3anstus; Jlab — mnaGoparopusie paboTh; KIIP — aynuTopHble KOHCYNIBTAllMM MO KypCOBBIM
npoektam/padoram; UWKKII — wunauBuayanbHble KOHCYJIbTAlMM 10 KypcOBBIM TmpoekTam/pabotam; IIA — mnpomexyrounas arrecranusi; CP —
CaMOCTOSITENIbHAS pabota CTyJEHTA.




3.2.Kpartkoe coaep:xkaHue pa3iejioB
1cemecTp

1.B3aumooeticmeue menniodnepeemuyeckoeo 0o0vekma ¢ okpycaroweu cpedoti. Kpumepuu
OYEHKU Kauecmeda OKpyicarouell cpeovl

[IpobnemMbl  B3aWIMOJCHCTBHSI  DHEPIeTHKH ¢ OKpykaromeir  cpemoir.  CTpykTypa
TEIUIOPHEPTeTHYECKOW CUCTEMBI TPOMBIIIJICHHOTO MPEINPUATHS C YYeTOM B3aMMOACHCTBHS C
OKpyXaromen cpenoi. VICTOYHUKM 3arpsi3HEHHsI OKPYXKaroLed Cpelpl Ha TEIUIOOHEPreTHYECKUX
oObekTax. OleHKa BIMSHUS TEIUIOOHEPIeTUYECKUX CHCTEM Ha OKpykKaromryto cpeay. Cxema
B3aUMO/ICHCTBUSL 0OBEKTOB PHEPIETUKU C OKpyxkKarouleil cpenoit Ha npumepe TOC. PaccenBanue
HArpeTbIX BHIOPOCOB OT OJMHOYHOTO HMCTOYHMKA. KpHUTEepHHM OLEHKHM KadecTBa OKpYXKalomien
cpenbl. Bozneiicteue TOC Ha OKpy»Karollyro cpeay.

2.Hecamusnoe 6o30eticmeue npomMuliuieHHbIX NPeOnpUsMULL HaA OKPYAHCAIOULYVIO CPEDY.
OcHogHble HanpasieHus O €20 CHUNCEHUIO

Bunel 3arpssHeHust okpykarouieil cpeapl. BoszelicTBue Ha arMocdepy. OKOJOTHYECKHE
MOCJIEACTBUS  3arpsi3HeHus armochepsl. BospelictBue Ha ruzapocdepy. IKkojoruueckue
MOCJIEICTBUS 3arps3HeHus rupochepsl. HanmpaBneHus MHXeHEepHOH 3alIuThl Onocgepsl.

3. 3awuma ammocgepol. Ixonocuzayus mexHonr02U4ecKux npoyeccos. 3auuma 2uopocgepeoi.
Hnorcenepnvie pewenus. Crudcenue «omxoonocmuy npednpusmuii. bezomxoonas mexnonocus
DKOJIOTH3aNUsl TEXHOJIOTUYECKUX TMporeccoB. OYHMCTKAa Ta30BBIX BBIOPOCOB OT BPEIHBIX

npumeceil. PaccenBanue ra3oBbix BBIOpocoB B aTMochepe. 3ammra ruapocdepbl. MeTo 1kl 0OUMCTKI
CTOYHBIX BOJA. OCHOBHBIC TIOHSTHS W OTNpEACTCHUsS OC30TXOJHON TEXHOJOTHH. be3oTxomHbIe
npou3BojicTBa. [IpuHIMIBI 0€30TXOMHBIX TexXHOJOTHH. CrocoObl MepepaboTKU W yTHIIN3AIuU
otxonoB. Knaccudukanus mMeTonoB nepepaboTKu TBepAbIX 0TX0A0B. CKiIaaupoBaHHE OTXOJOB.
Yrunuzanus otxo10B. Ckuranue (TEpMHIECKoe 00€3BpEKUBAHKE) OTXOIOB.

4. CHuoicenue mennogo2o 8o30elicmeus Ha OKpyscarouyio cpedy. CHUjICeHue dHepe0emMKocmu
npeonpusmull, Kaxk Hanpasneuue pecypcocoepecenus. Tenno ymunuzayuornoe 00opyoosanue.
[IpyHIMIBI CHUKEHUS TEIUIOBOTO BO3JEUCTBUS Ha OKpYyKarollyto cpeny. CHUKEHUE TEIIOBBIX

BbIOpOCOB. Vcmonb3oBaHMe YTHIIM3AIMOHHOTO 000pynoBaHusA. CHWKEHHE SHEProeMKOCTH
MpeaNpUATHI KaK HalpaBJIeHUE pecypcocOepeKeHusl.

5. Oxonoeuueckoe nopmuposanue. CocmosiHue okpysicaroue cpeobl U 300P08be HACENeHUS.
ODKOHOMUYECKUEe MeXAHUZMbL PAYUOHATILHO20 NPUPOOONONb308AHUSL U OXPAHbL OKPYHCaAouiell cpedbi.
IKONI02UYECKULL MOHUIMOPUHS

'uruennyeckoe HOPMHUpOBAHME TMOKa3zareneil aTMocdepsl, rUApocdepsl, MOYBHI U MPOIYKTOB
nutanus. [IpenensHo nmomyctumbie koHueHtparuu (IIJIK). IlpemensHo momycTtrmblie BBIOPOCHI
(ITAB). IIpenensuo momyctumbie cOpockl (ITJC). CanutapHo-3anutHbie 30HbI (C33). Dkonorus u
310poBbe uenoBeka. [IpupoanHbie U aHTpONOreHHbIE (DAKTOPBI, OMPEACISAIONIUE 3I0POBhE YETOBEKA.
NunuBuayanbHOe M TOMYISLUOHHOE 30POBBE. DKOJOTHYECKHE MPUHIMIIBI PAOHAIBHOTO
WCIIOJIb30BAHUSI  MPUPOAHBIX  PECypcoB U  OXpaHbl  mpupoibl. OCHOBBI  3KOHOMHKHU
MIPUPOIOIOIIE30BAHUS. JKOJIOTMUECKUE TIATeKU. DKOJIOTUIECKUIT MOHUTOPHUHT.

3.3. Tembl NpaKTHYECKUX 3aHATHI

1 cemecTp

1. BrIOpOCHI 3arpsA3HSIONINX BEIIECTB aBTOTPAHCTIOPTHBIMU CPEACTBAMH B aTMOC(EPHBII BO31yX
(2 gaca).

VYuiep6 ot 3arps3HeHus] aTMOc(epbl KOTEIBHBIMU MPEANPUITUIMHE (2 yaca).

DddexTuBHOCTH pabOTHI OUUCTHBIX COOpYXKeHUH (2 "aca).

VYuiep6 ot 3arpsizHeHust BogoeMoB (1 gac).

BrnusiHue 3mekTpoOMarHUTHBIX MOJIeH Ha PUPOIHBIE IKOCHCTEMBI. DIIEKTPOMArHUTHBIE TIOJIS
HCIOJIb3yeMbIe B MPOU3BOJICTBEHHBIX YCIOBUsX (19ac).

okrwn



3.4 Tembl 1200paTOPHBIX padoT

JlaboparopHbie pabOTHl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
35PIP

PI'P yueOHBIM MJIaHOM HE IPETYCMOTPEHBI.

3.6 TemaTuka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT

KypcoBoii nmpoekT/kypcoBasi paboTa yueOHBIM IIAHOM HE TIPETYCMOTPECHEI.



3.7. CooTBeTCTBHE Pa3/1eJI0B JUCHUILIUHBI U GOPMHUPYEMBIX B HUX KOMIIeTeHIMii

Homep u HanMeHOBaHHUE Pe3yIIbTaTOB 00pa30BaHHs Unpexc Homep pasnesa TMCIMILIHHEI (B COOTBETCTBHM C 1. 3.1) DopMBI KOHTPOIS

0 JUCHUIUIMHE KOMIIETEHI] 1 cemectp

(B COOTBETCTBHH C pa3zeioM 3) un 3

3HaTh:
OCHOBHBIE HOPMATHBBI KadecTBa OKpYXKaromen
cpenbl, OCHOBHBIE 3aKOHOMarenbHbie akThl Poccun u | YK-1.1. Tect «ICTOUHUKY 3aTrPA3HEHHS OKPYKAIOILEH
MEXITYHAPOIHBIC COITIAIICHU S CpeZibl Ha TEIIOPHEPTeTUIECKUX 00BEKTaxX»
OCOOCHHOCTH  BO3ACUCTBUSI  Pa3HBIX  OTpaciel Tect «Buapl 3arps3HeHUsI OKpyXaromed cpezbl.
XO3MCTBEHHOH  JEATEILHOCTH  4YeJloBEeKa  Ha VK-1.2. BozneiictBue Ha atmocdepy. BoszaelictBue Ha
OKPYXaIOLIYIO CpPelly, OCHOBHBIE BHbI 3arpsi3HEHUS rugpocdhepy.  DKOJIOTHYECKHE  TOCIE/CTBUS
OKpYXaromien cpesbl 3arps3HeHus THApochepbD
OCHOBHBIE 3aKOHOMEPHOCTH B3aHMOJICHCTBUS Tecr «3amuta ruapochepbl. MeTombl OYHUCTKH
COOOIIECTB )KUBBIX OPraHU3MOB (B TOM YHCIE — U OIK-35 CTOUHBIX  BOA.  OCHOBHBIE  MOHATUS U
YeJI0BEYECKOT0 COIIMyMa) ¢ IPUPOTHON cpenoit e X orpeesieHust 0€30TXOHOM TeXHOIOTHI
TMIOCJIE/ICTBHS 3arPsI3HEHUSI OKPYXKarollel MPUPOAHON Teet «TTpHHIIIT! CHIOKGHUS TETIOBOTO
CPefbl /Ul HENOBCKA M HACENCHMA B LETOM, | oo o5 BOICHCTBHS Ha OKDYKAIOIILYIO CPETy»
OCHOBHBIE TIYTH peEalH3allid IPUPOJOOXPaHHON
JEATEITbHOCTH
YmMmers:
MIPUMEHATh HOPMATHUBHBIC IIPABOBbIE AKThI Kowrpokras padora
chcnﬁcxoﬁ @Iz:j:[e AL B c}()be e SKONOLHH I YK-1.1. «Ormpenienenrie Macchl BEIOPOCOB 3arps3HSIOIINX

P P BEIECTB aBTOTPAHCIOPTHBIMH CpEICTBAMH B
3/[paBOOXPAHEHHs, CaMOCTOATENILHO paboTaTh C aTMOCCEpHBIH BO3IYX»
y4eOHOI, HayIHOH U CIIpaBOYHOM TNTEPATyp O p yx
BBIIBIITH (DAKTOPBI pHCKa OCHOBHBIX 3a00JIeBaHUM VK-1.2 KonTponbras pabora
YeNoBeKa, CBA3aHHBIX C 3aTPS3HEHUEM OKpYKaromen o «Omenka ymepOoOB OT 3arps3HEHHUS aTMOC(EpHI
MIPUPOJHON  Cpenpl, nenatb  0OOCHOBAHHEIE, KOTEJIbHBIMH TPEIIPHUSTUSIMID)
JIOKa3aTENbHBIC BHIBOJIBI

5 Kontponpras pabora

HCTIONB30BATh MIPUOOPETEHHBIE 3HAHUS ¥ YMEHUS 110 X «Pacier  H(HSKTHBHOCTH paGOTh  OUHMCTHBIX
3KOJIOTHHU B MIOBCEIHEBHON KU3HU IS OLIEHKHU OIIK-3.5.

MOCJIEACTBAM CBOCH JIeATEIIHHOCTH

COOPYKEHUI»




IUTAHUPOBATh THUIIOBBIE MEPOIPUATHS IO OXpaHe
TIPUPOIBI, pa3pabaTsIBaTh MPaKTUIECKUE
PEKOMEHAALUH 110 COXPAHEHHIO IPUPOTHON CPEbI

OIIK-3.7.

KonTponbnas pabora
«OreHka ymep06a oT 3arpsi3HEHNST BOZTOEMOB)»

Bceeo yacoe na pazoen oucyuniunvi

(6 coomeemcmeuu ¢ n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIETO KOHTPO.JIS1 YCOEBAEMOCTH U IPOMEKY TOYHOI
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBA€MOCTH 110 AUCHMILJIMHE:

1 cemecTp
— TECTUPOBAHUE:!
1. Tect «McTOUHUKHU 3arpsi3HEHUS OKPYKAIOLIEH cpeibl Ha TEII03HEPTreTHYECKUX
00BeKTax»

2. Tect «Buapl 3arps3HeHUS OKpYXKaroliel cpenbl. Bo3aeiicTBue Ha atMocdepy.
BosnelicTBue Ha ruapocdepy. DKOJIOrHYECKUe MOCIEICTBUS 3arpsiI3HEHUS THAPOCHEPHI»
3. Tecr «3ammra ruapochepsl. MeTo 16l OUMCTKHA CTOYHBIX BOJI. OCHOBHEIC MTOHSATHS
onpeseneHus: 6e30TX0THOM TEXHOJIOTHI)
4. Tect «IpyHIIUTIBI CHIDKEHUSI TETJIOBOTO BO3/ICHCTBHS HA OKPYKAIOIIYIO CPEIy»
— KOHTPOJIbHbIE paOOTHI:
1. KonrtpoasHas pabota «OrmnpeneneHne Macchl BBIOPOCOB 3arpsi3HSIONINX BEIECTB
aBTOTPAHCIIOPTHBIMU CPEJCTBAMH B aTMOC(HEPHBIN BO3IYX»
2. KontponpHas paboTa «OneHka ymepOoB OT 3arpsi3HeHHs aTMOc(ephl KOTEIThHBIMH
MIPEIITPUSTHSIMIDY
3. KonTtponpHas padoTa «Pacder 23 PpeKTHBHOCTH pabOTHI OUNCTHBIX COOPYKCHHID)
4. KontponbHas pabota «O1neHka yiiepoa oT 3arpsi3HEHHs BOJIOEMOB

banibHO-peTHHTOBAs CTPYKTYpa AUCUUIUIMHBI SIBISETCS MPUIIOKEHUEM A.

4.2. IlpomMe:xxyTouHasi aTTECTANUSA MO AUCHUIIHHE (YACTH IUCHUIIMHBI):

1 cemectp
3a4eT C OLIEHKOMH.
Onenka ompenensieTcs MO COBOKYIMHOCTH PE3YJbTaTOB TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH B
cooTBeTcTBUU ¢ [lomoxkeHneM O OaJTLHO-PEUTHHTOBOM cucTeMe Ul CTylaeHToB ¢rmana HUY
«MDBWN» B r. BommkckoM.

B IMPUIIOKCHUC K TUIIJIOMY BHOCUTCA OLICHKA, IMOJIYUCHHAA 3a 1 CEMECTD.

IIpumeuyanue: OneHOYHBIE MaTepuaabl MO JUCHUILIUHE TMPUBEACHBI B (OHIE OLIEHOUYHBIX
marepuaios OIIOIIL.

5. YYHEBHO-METOANUYECKOE OBECIIEHEHHUE JUCIUITVINHbI

5.1. [leyaTHbIE U 3JIEKTPOHHbIE U3IAHMS:

1. Mapunyenko, A.B.Dxonorus [DnekTpoHHBIH pecypc]: yueOHuk / A.B. Mapunuenko. — 8-¢
U3L., cTep. - DIEKTPOH. TEKCTOBBIE JIaH. - CIIG.: Jlans, 2020.
https://biblioclub.ru/index.php?page=book&id=573333

2. Tyasxosa, O.B. Dxonorus.[ DnekTpoHHBbIi pecypc]: yuebHoe nocobue / O.B. Tynskoa. —
2-e  u3d., CcTep. —  OJNeKTpoH.  TekcroBele  gaH. —  CII6.:  Jlaws,  20109.
https://biblioclub.ru/index.php?page=book&id=575175

3. Beromkun, A.I'.OCHOBBI HHXEHEPHOW IKONOTUHU[ DIEKTPOHHBIN pecypc]: yuebd. mocodue /

H.A. KpuBomenH. — 2-e wu3A., cTep. DNeKTpoH. TekctoBble maH. — CII6.: Jlaws, 2021.
https://e.lanbook.com/book/152483


https://biblioclub.ru/index.php?page=book&id=573333
https://biblioclub.ru/index.php?page=book&id=575175
https://e.lanbook.com/book/152483

4. JlenucoB, B.B.Jkojnorus u oxpaHa Okpyxkawieil cpeabl. [IpakTukym. [DIeKTpOHHBII
pecypc]: yuebnoe nocodue /B.B. Jlenucos, T.1. JIpoBoBo3oBa, b.1. Xopymxkwuit A.I'. [u op.]. — 2-e
U3]1., cTep. — DIEeKTPOoH. TekcToBbie nan. — CI10.: Jlans, 2019. https://e.lanbook.com/book/124585

5. Kopooxkun, B.U.Oxonorus :Yueonuk / B.W. Kopobkun, JI.B. Ilepenenbckuii — 7-e u3g. —
PocroB H/[]: ®enukc, 2004. — 576 c.

6. Ma3syp, U.U.Kypc nnxenepnoit skonoruu: Yueouuk / 1.U. Mazyp, O.11. MonnaBaHoB — 2-
e u3g. — Mocksa, 2001. — 502 c.

5.2 .JII/IIIeHZWIOHHOC n CB050Z[HO pacnpocrpansiemMoe nporpamMmMHoOe 06ecneqelme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchl, BKIWYasi npodeccnoHaIbHble 0a3bl JaHHBIX U HHPOPMANHOHHbIE
CIpaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoncynbranT+» http://www.consultant-urist.ru

CrpaBo4HO-TIpaBoBas cucteMa «["apant» http://www.garant.ru

bazamanneix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopushttps://www.scopus.com

[Moprain oTKpEITEIX JaHHBIX Poccuiickoit deneparu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHHCTEpCTBA Tpyda M COLMaNbHOM  3anmTel PO
https://rosmintrud.ru/opendata

basa nanubix Hayunoit anexrponnoii onbanorekn eLIBRARY.RU https://elibrary.ru/

ba3a naHHbBIX MPOoeCcCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPYda U COIMATIBHOM 3aIllUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEpCTBA SKOHOMUYECKOTo passutus PO http://www.economy.gov.ru

basa oTkpeIThIX 1aHHBIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlaue» https://e.lanbook.com

denepanbHas rocyaapcrBeHHas uH(opmanuoHHas cuctema «HanmoHanbHas SJIEKTpOHHAS
oubamoTeka» https://H30.pd

HarnponansHelii nopran ornaitn ooyuenust « OTKpbeIToe oopasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusix "Polpred.com O630p CMU" https://www.polpred.com

OdurnanpHpiit  caiit denepalbHOrO areHTCTBA IO TEXHHUYECKOMY PEryJIHPOBAHHIO U
meTpostoruu http://protect.gost.ru/

Dnekrponnas oubmroreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJIMHbI

JIeKMOHHbIE U MPAKTUYECKUE 3aHATHUSA HPOBOJATCA B YUEOHBIX ayJUTOPHSIX, CHAOKEHHBIX
MYyJIbTUMEJUMHBIMU CPEICTBAMH JJIsl MHTEPAKTUBHOTO OOy4eHHUs, 000pyIOBAHHBIX HarjsiHBIMU
nocobusMu,  oOOpymoBaHMEM  JUId  IOKa3a  oOyyaroIlMX  MarepuanoB,  CpPEeICTBAMHU
3BYKOBOCIIPOM3BEJICHUS, TOCKOM ayJUTOPHOI, 000pyA0BaHUEM ISl MPEJCTABICHUs Mpe3eHTalun
(nna3MeHHas aHesb, IePCOHAIBHBIN KOMIIBIOTED).


https://e.lanbook.com/book/124585
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJLUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUIJIMHBI

DKonorug

(Ha3BaHME JMCLIUIUIHHBI)

1 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH MO0 JUCIUIIJIMHE!

KM-1
KM-2

KM-3

KM-4
KM-5

KM-6
KM-7
KM-8

Tect «McTOYHNKY 3arpA3HEHUS OKPY’KaIOIIEeH CpeIbl Ha TEIJIOIHEPTeTHYECKIX 00HEKTax)»
Kontponbhas pabora «OnpeneneHie Macchl BEIOPOCOB 3arps3HSIONINX BEIECTB
ABTOTPAHCIIOPTHBIMH CPEICTBAMH B aTMOC( €PHBIN BO3ILYX»

Tect «Buapl 3arps3aenus okpyxkatolei cpenpl. Bo3aeiictBue Ha atmMocdepy. BoznelictBue Ha
runpochepy. DKoIorndeckue mociaeICTBHS 3arpss3HEeH s THAPOCcheph»

KoutpobHas padora «OrieHka yiiepOoB OT 3arpsi3HeHHs aTMOC(HEPbl KOTEIBHBIMU MPEITPUSITHSIMIY
Tecr «3amura ruapocdepsl. MeToabl OUUCTKH CTOUYHBIX BOZ. OCHOBHBIC TOHITHS U ONIPEISIICHUS
0€30TXOAHON TEXHOIOTHI»

KontponbHas pabora «Pacder 3¢ (eKTHBHOCTH pabOThI OYUCTHBIX COOPYKEHHID»

Tect «IIpyHIUNBI CHUKEHUS TEMIOBOIO BO3/IEHCTBHUSA HAa OKPYKAIOILYIO CPEY»

KontponbHas pabora «OreHka yriepda oT 3arpsi3HEHUsI BOJIOEMOB)Y

Bua npomeskyTo4HOM aTTeCTALMU — 3a4€T C OLICHKOM.

TpynoeMKOCTh TUCIUIIIIUHBI =2 3.€.

Howmep
paznena

Pasnen nuciuruInHb! Wunexc|KM-1  |KM-2 |KM-3 KM-4 |KM-5 [KM-6 KM-7 KM-8 3a4eT
KM:

B3anmopeiicteue
TEIIOdHEPT ETHIECKOT 0
00BEKTa ¢ OKpYXKaromeit + + +
cpenoit. Kputepuu oreHKu
Ka4yeCcTBa OKPY’KaOILIEH cpelibl

HeratuBHoe Bo3eiicTBHE
TIPOMBITTUICHHBIX
NPEANpPUATHN Ha
OKPYKaIOIIyIO CPeny.
OcCHOBHBIE HAITPaBIICHUS 110
€ro CHIKEHUIO

3amuTa aTMocheps.
DKoJIOrH3aIus
TEXHOIIOTUIECKHIX TTPOIIECCOB.
3ammuTa ruapocepsl.
WNuxenepHble peleHusl.
CHIDKEHUE «OTXOIHOTH
npennpuatuid. besorxonnas
TEXHOJIOI U

CHMXEHHE TEIIIOBOIO BO3CH-
CTBHS Ha OKPYKAIOIIYIO
cpeny. CHmxeHne
SHEProeMKOCTH IPEAIPUITHH,
KaK HarpaBJICHUE
pecypcocboepexxenus. Terno
YTUIIA3AUOHHOE
000pyI0BaHKE




DKOJOTHYECKOE
HopmupoBaHue. CocTosiHUe
OKpY’Kalolen Cpeasl U
3/10pOBBE HACEIECHUS.
DKOHOMUYECKUE MEXaHU3MBI
PaIOHATBHOTO
IPUPOIOIIONB30BaHMUS U
OXpaHbl OKPY’KAIOLIEH CPEBI.
OKoJIOrTHYecKUil MOHUTOPUHT

MunumaibHbi 0ajut 3a KM

60

MaxkcuManbHbIi 0aiu 3a KM

10

15

10

15

10

15

10

15

100




MuHMCTEpPCTBO HAYKH M BbICIIEro oopasoBanusi PO
denepasibHOE TOCYIAPCTBEHHOE 0I0/IKeTHOE 00pa3oBaTe/IbHOE YUpPe:KIeHue
BbICIIIET0 00pa30BaHUA
«HaumoHnanbHbIH HCCJIe10BaTENbCKUN YHUBepcUuTeT «MIW»

duanana PI'bOY BO «<HNY «MDHU» B 1. BoslikckoM

Hanpasnaenne noarorosku: 13.03.02 DneKTpo3HepreTnka 1 3J1eKTPOTEXHHKA
HaumenoBanne o6pa3oBaTe/ibHOI NPOrpaMMbl: JKOHOMHMKA M HHBECTHIIHH B 3JICKTPOIHEPreTHKE
YpoBens 00pa3oBaHusi: 6akajaaBpuar

®opma 00yueHHsI: OUHAasI

OneHo4nblie MaTepuaJibl 10 JTMCHUILIMHE

b1.0.24 OKOJIOI'Us

Boukeknii 2023



OHCHO‘IHBIC cpeacTBa il OUCHKU 3alUIaHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH 110 JUCHHUIIIINHE,
COOTHCCCHHBIX C MHAUKATOPpaMU JOCTUKCHUA KOMHGTGHHHﬁI

- IJJAHUPOBATh THUIIOBBIE MEPOMPHUATHS IO OXpaHe
MIPUPOJIBI;

3aHHaHI/IpOBaHHBIe PE3yIbTAThI O6y‘l€HI/I${ KOHH
110 THCIHTUIHHE UHAWKATOPOB OHeHO‘IHOG Cpe€acTBO
JIOCTHIKEHUS (THIT 1 HAMMEHOBAHNUE)
KOMIICTCHIIUN
3HaTh:
. Tect «McTOUuHUKHN

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOICHCTBUS JATPASHEETA OKPyKAIOMIEH

COOOIIIECTB KUBBIX OPTaHU3MOB (B TOMU qHCie - u OIIK-2 Cpemsl Ha

YEJI0BEUECKOr0 COLIMyMa) C MPUPOJIHON CPEIOH; TeILIOSHEPTETHTECKIX
00BEKTaX»

Tect «Buabl 3arpsi3HeHUs
- OCOOEHHOCTH BO3JICHCTBUSA pa3HBIX OTpaciei OKPYIKarOIIEH CPebl.
XO34MCTBEHHOM  JEATEIbHOCTH  4YeJOBEKa  Ha Bospeiicteue Ha
OKpY>KaIOIIyI0 CpemIy; OIK.2 atMoctepy. BozneiictBue

- OCHOBHBIE BHJbl 3arpsi3HEHUS] OKpYKarolen Ha Tuapochepy.

Cpenpbl; DKOJIOTHYECKUE
MTOCJIC/ICTBHS 3arPsI3HEHUS
ruzipochepr»

- IOCIICICTBHS 3arpsi3HEHUS OKpY>KaroIeu Tect «3ammuTa

MPUPOJHON Cpeapl JUIsi 4YeJOBEKa M HACEJICHHS B ruzapocdepsl. MeToast

LICJIOM; OIIK.2 OYHCTKH CTOYHBIX BOJI.

- OCHOBHBIE TyTH peaIU3alru TPUPOIOOXPAHHOMN OCHOBHBIC TTOHATHS B

JIeITEIILHOCTH; onpeeneHus: 6e30TXOTHOM
TEXHOJIOTHI

. Tect «IIpuHLIMTIBI

- OCHOBHbIE HOPMAaTHBBI KayecTBa OKpY>Karouei CHIDKCHNS TCILIOBOIO

CpeabL; OLK-2 BO3JICHCTBUA Ha
OKPY>KaIOIIYIO CPEITY)»
Tect « OCHOBBI SKOHOMHKH

- OCHOBHEBIC 3aKOHOJATEIIbHEIE akThl Poccuum u MIPUPOIOTIONB30BAHMUS.

MEXIYHAPOJAHBIC COTJIAICHUSI. OIIK-2 DKOJIOTHYECKHE TUIATEIKH.
OKOJIOrTYECKHI
MOHHUTOPHHI»

YMeTh:

KontponbHas pabota
rPAMOTHO AHAJM3UPOBATh W CAMOCTOSITEIBHO U «OnpeneneHre Macchl
OIICHUBATh HKOJOTHYECKYIO CHUTYyallMl0 B MUpPE U B BBIOPOCOB 3arpsA3HSIONTNX
Poccuu; OIIK-2 BEILIECTB

ABTOTPAHCIIOPTHBIMU

CpelcTBaMH B

aTMOC(EPHBIA BO3TYX»

. KonrponsHas padora

- BBISBIISATH (JAaKTOPHI PUCKA OCHOBHBIX 3a6oneBaHI/n:I «OnenKa ymep6os ot

YeIOBEKa, vCBSIBaHHBIX C 3arpsi3HEHUEM OKpYXKarolen OITK-2 SAIPASHEHM ATMOCHEpEI

TPUPOHOM CpCIEL, KOTEJILHBIMHA
PEATPUSITHSIMID)

- 1eJ1aTh 00OCHOBAHHEIC, JOKA3aTCIbHbIC BBIBOJIBI; OIIK-2 KonTponbnas pabota

«Pacuet a3ppexTuBHOCTH
paboThl OUHUCTHBIX




COOPY>KEHUIN»

- pa3palaTbiBaTh MPAKTUYECKHUE PEKOMEHJAIMH T10 KonTponbhas pabota

COXPAHEHUIO MPUPOJIHON CpeIbl; OIIK-2 «Onenka ymep0a ot
3arpsi3HEHUs] BOJOEMOBY»
KonrponsHas padora
«BnusHne

- IpPUMEHATh HOPMAaTHBHBIE IPAaBOBBIE  AKTHI 3JIEKTPOMArHUTHBIX TOJEH

Poccuiickoit ®Denepauuu B chepe SKOIOTUM U Ha TIPUPOTHBIC

3/IpaBOOXPAHEHHUS; OIK.2 9KOCUCTEMBI. Pacuer

- CaMOCTOSTENILHO paloTaTh ¢ y4yeOHOW, Hay4YHOU U 9acToT

CIIPaBOYHOM JIUTEPATYPOH. 9JIEKTPOMATrHUTHOTO I1OJIS
HCIIOJIb3YEMBIX B
IIPOU3BOJCTBEHHBIX
YCIIOBHSIX»

Couepmaﬂne OLHCHOYHBIX CPEACTB. IIxana u KPUTECPUHU OLICHUBAHUSA
Tect «HUCTOUYHUKH 3arpsi3HCHUSA 0pr>1<alomeﬁ cpeabl Ha TEIVIOOHEPIEeTHYECCKUX

00BLEeKTaX»

Tect cocrout u3 8 Bonpocos. Bpems BeimonHenus 10 MuHyT.
ITpumep BapuaHTa TeCTa:

Ne

wn HaunmenoBanme TecToBOro 3aJaHr 1 BaApUAHTBI OTBETOB

1 1. K anTponoreHHbIM JaHAIIAPTAM OTHOCATCS:
a) MOJIsl, TPAHCTIIOPTHBIE MarucTpay;

0) mmoJIe3anUTHBIE TIOJIOCHI, KaHAITHI,

B) IPOMBIIIUIEHHBIE arJIOMEpPaIuu, Py Ibl;

T') BCE BBIICIEPEUHNCICHHOE.

2 2. IIpsimoe Bo3/1eiicTBHE YeI0BEKA HA 'KUBOTHBIX 3aKJII0YAeTCH B:

a) TiOeIN )KUBOTHBIX OT XUMHUYCCKHX BEIIECTB, MPUMEHICMBIX JIJIsl O0PHOBI C BPEAUTEISIMHA TIOJICH;
0) rubenu u3-3a MOkKapOB, BO3HUKIIUX B PE3YJIBTATE IPO3BL;

B) TH0eM U3-3a MUJIeMHUH 32a00JIeBaHMUIA;

T') THOENN )KUBOTHBIX B CJIEICTBHE 3aCYyXH.

3 | 3. KocBeHHOe BiIMsIHME YeJI0BEKA HA 'KUBOTHBIX OKA3bIBAeTCs B pe3yJbrare:
a) BEIpyOKH JIECOB, CTPOUTEIIECTBA CET,;

0) pacrmamke crernei, NpOKJIa K1 JOPOT;

B) OCYIICHHS OOJIOT, CTPOUTENBCTBA TOPOJIOB;

T') BCE BBIIICIEPEUHCICHHOE.

4 | 4. HauGoabiee Bo3/1elicTBHE H3 BCeX BHAOB TPAHCIOPTA HA COCTOSIHME OKPY:KAIoOLIeil cpebl OKa3bIBaeT:
a) aBTOMOOWJIHHBIN;

0) BHYTPEHHHI BOJHBIN;

B) JKEJIC3HOIOPOIKHBIN;

T') TY)KEBOI

5 | 5. AHTponoreHHoe Bo3/JelicTBHE Ha IPHPOAY NPOSABJISAETCS B:

a) PE3KOM COKpAIlleHUH IUIOIAAN HEHAPYIIEHHBIX €CTECTBEHHBIX YKOCUCTEM;
0) yMEHBIIIEHUH OMOJIOTHYECKOTO pa3HOO0pasus;

B) MOSIBJICHUSIX ITPU3HAKOB HAapyIIEeHHs: ONOC(HEPHOTro PaBHOBECHS;

T') BCE BBIICTICPEUHCICHHOE.

6 | 6. AHTpoNoOreHHoe Bo3/elicTBHE HA MPHUPOAY NPOSABJSETCS B:

a) Pe3KOM COKpPAIeHNH HEBO30OHOBIISIEMBIX MUHEPAIBHBIX PECYPCOB;
0) pe3KOM COKpaIIEHHN HEBO30OHOBIISIEMBIX TOINTMBHBIX PECYPCOB;
B) YBEJIMYECHUH OTXOJOB MPOU3BOJICTBA M MOTPEOJICHUS;

T') BCE BBIICIEPEUHUCIECHHOE

7 7. HaumeHb11ee BO3eliCTBHE U3 BCeX BUOB TPAHCIIOPTA HA COCTOSIHUE
OKpY:Kalolleii cpebl 0Ka3bIBaeT:

a) aBTOMOOWMJIbHBIN;

0) BHYTpEHHHI BOJHBIN;

B) JKEJIC3HOI0POXKHBIN;

') MOPCKOH.

8 | 8. IIpsimoe Bo3/1eiicTBHE YeJIOBEKA HA ;KUBOTHBIX 3aKJII0YAETCH B:




a) FI/I6eJ'II/I JKUBOTHBIX OT XUMUYCCKUX BCUICCTB, MPUMCHACMBIX JJI 60pb6bl C BpCAUTEIIMHA HOﬂeﬁ;
0) rubenu u3-3a MOkKApPOB, BO3HUKIIUX B PE3YJIbTATE TPO3BL;

B) THOEM U3-32 dMUEMIH 32a00JICBaHHIA;

) rOCITH JKHBOTHBIX BCJICICTBHE 3aCyXH.

I[To pe3ynbTaTamMm TECTUPOBAHUS BBHICTABIISICTCS:
— 8 6a/UIoB eciii MPAaBUIILHO BBITIOJIHEHO HEe MeHee 90% 3amanmii.
— 6,5 6amnoB, eciu MPaBUIIHLHO BBHITTOIHEHO HE MeHee 80% 3amanuii;
— 5 Gana, ecii MpaBWJIBHO BHITIOJIHEHO He MeHee 50% 3agaHmuil.

Tect «Buabl 3arpsi3HeHMsl OKpyxkawiueil cpeabl. Bo3geiictBue Ha armocdepy.
BozaeiictBue Ha ruapocdepy. IKoI0rHYECKHE MOCHAEICTBHSA 3arpsi3HeHus1 ruapochepbn

Tect coctouT u3 8 Bonpocos. Bpems BbinonaHenust 10 MuHyT.
ITpumep BapuaHTa TecTa:

No /i HanMeHoBaHue TECTOBOrO 3aJjaHus U BapUaHTLI OTBCTOB

1 3arpsizHuTE U aTMOC(EPHI 10 ATPEraTHOMY COCTOSIHHIO JeJISATCS:
A) T'opstune 1 X0JIOHBIE.

B) Xumuueckue u pusndeckue.

C) I'azoobpa3zHble, KUJAKUE U TBEPABIE BEIIECTBA.

1) 'azo06pazHble , )KUAKHE U a3PO30JIbHBIE.

E) Opraanueckue 1 HeOpraHUIecKue.

2 OCHOBHOI1 IPUYMHO pa3pylIeHHs] 030HOBOI'O CJIOS SIBJISIETCS:
A) brosiornueckre OTX0/bI JKUBOTHBIX.

B) Br10pochl MPOMBINIIICHHBIX TTPEATPUATHA.

C) ®peoHsl.

JI) Cxxuranue UCKOMaeMoro TOTUTHBA.

E) KanneporeHnnsie BemecTBa.

3 Hanb6oJiee pacnpocTpaHeHHblii BUI PSIMOro PeryJinpoBaHus BOJHBIX PeCypcoB:
A) CTpouTensCTBO BOJOXPAHIITHIIL.

B) CtpoutenscTBO KaHAIOB.

C) 3ab0p BOIBI C IIOMOIIIBIO HACOCOB.

1) N3meHenune pycia pek.

E) C6op cTouHBIX BOZ,

4 IIpupoanbie pecypchbl HEOGX0AUMBIE ISl JKU3HEEATETbHOCTH YeJIOBeKAa:
A) TIpomyKThl MTUTaHUS.

B) Dxonorndeckue.

C) DHepreTHyecKue.

1) Jlec.
E) CripbeBsie.

5 K ncuepnaeMbIM NPpHPOAHBIM PecypcaM OTHOCST:
A) Kocmuueckue.

B) ®nopa, ¢payna, mousa.

C) Conneunas paguanys.

D) Bozast MupoBOTO OKeaHa.

E) AtMocdepHsblif Bo31yx

6 ITo cTeneHH 0YMCTKH NMPOMBIIIJICHHBIE OTXO/ABI 1CJIATCH HA:
A) Ipoxoasuiyue 0YNCTKY, HETTPOXOISIIUE OYHCTKY.

B) BriOpacsiBacMbIe 10JI€ OUUCTKH.

C) [lepnoanveckue U HEMEPHOIMUECKHE.

D) Opranu3oBaHHBIN U HCOPTaHU3OBAHHBIH.

E) I'opsiunie u xoy0HbIE.

7 IIpoMbIlJIEHHBIE BBIOPOCHI N0 crioco0y MonaxaHus B aTMochepy neasarcs Ha:
A) Xumunueckue u Gusndeckue.

B) Xomoansie u ropsaue.

C) Oprannueckue U HEOpraHMYECKHe.

D) OprannzoBaHHbIe 1 HEOPTaHU30BAHHBIE.

E) I'a3000pa3Heble, )KUIKUE U TBEPABIE.




8 YTo caenaHo HA MEpBOM 3Tale Pa3BUTHS IKOJIOTUH?

A) CobpaHO MHOTO BHJIOB JKUBOTHBIX

B) N3yuenne npupoabl 3aMeHsIeTCsl TOCIOACTBOM CXOJIACTUKU M OOTOCIIOBHS.

C) Hayunnuch ucrions30BaTh OrOHBb U OPYAUS TPY/Aa.

D) H3y4en kpyroBopoT BELIECTB.

E) Hakomuien u cucremMaTi3npoBaH (hakTHYECKUI MaTepuall 00 yCIOBHSIX KHU3HU
JKUBBIX OPraHU3MOB.

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuIoB eciy MPAaBUIILHO BBINIOJIHEHO HEe MeHee 90% 3amanmii.
— 6,5 6anmnoB, eciu MPaBUIIBLHO BBIOIHEHO HE MeHee 80% 3ananuii;
— 5 Gamna, ecnu MpaBWIBHO BHITIOJIHEHO He MeHee 50% 3agaHmuil.

Tect «3amura rugpocdepbl. MeToabl OYUCTKH CTOYHBIX BOJA. OCHOBHbIE NMOHATHA H
onpenejieHusi 6e30TXOTHOH TEXHOJIOTHI»

Tect cocTout u3 8 Bonpocos. Bpems BeinonHenus 10 MuHyT.
IIpumep BapuanTa Tecra:

Ne

o/ HanmenoBaH#e TeCTOBOTO 3aaHud U BapUaHThl OTBETOB

1 YcTaHOBHTE HEPAPXHUIO CHCTEM MOHMUTOPHHIA OT MPOCTOr0 K CJI0KHOMY:
a) r106anbHbIM (HOHOBBI MOHUTOPUHT;

0) MOHUTOPHHT UCTOYHHKOB;

B) pETHOHAJIBHBII MOHUTOPHUHT;

T') UMITAKTHBI MOHUTOPHHT;

2 IIpennpusitusi, Ha KOTOPBIX OCYLIECTBJIsIETCA Kak A00bIYa, TaK M XUMHYeCKas
nepepadoTKa ChIPbs MO0 MOTEHIHATBHBIM BO3MOKHOCTSIM 3arpsi3HeHusi omocdepnbl
OTHOCHATCSH:

a) K IepBoil rpymre;

B) K TpEThEH TPYIIIE;

0) K0 BTOpOI rpymIIe;

I') K YETBEPTOM rpyrmrme

3 K oOopynoBanuioo s yJaBJIMBAHMSA NbLIA CYXHM CHOCO0OM, OTHOCSITCH:
a) MbUIEOCAIUTENbHBIE KaMEPBI;

0) LIUKJIOHBI;

B) abcopOepsr;

T) CKpyOOepsr;

1) IEHHBIE annaparsl;

4 K oGopynoBanuio 1is yJ1aBJIuBaHUs MbLIA CYXHM CIIOCO0O0OM, HE OTHOCATCS:
a) MbUIEOCAIUTENbHBIE KAMEPBI;

0) LIUKJIOHBI;

B) BUXPEBbIE LIUKIIOHBI;

') HacaJIOYHbIC OaITHH;

5 JoxkaeBple W OT  TasiHUs  CHera  CTOYHbIe  BOJAbl,  HA3bIBAKTCH:
a) MPOU3BOJICTBEHHBIE;

0) OBITOBBIC;

B) atMoc(epHEbIe;

I') KOMOMHUPOBAHHEIE;

6 Jasi 3ajepKaHusi KPYMHBIX 3arps3HeHUl W YACTHYHO B3BENIEHHBIX BelleCTB
NPUMEHSIOT:

a) YCpEIHUTEIb;

0) peleTKy;

B) drsTp;




') OTCTOMHHK;

K ¢pu3uKo-XxuMHYeCKHM MeT0aM OYHCTKH CTOYHBIX BOJI HE OTHOCSITCH:
a) roTauus;

0) SKCTpaKIIHS;

B) MOHHBII OOMEH,;

I') IPOLEKUBAHHUE;

CoopyxeHusiMH  JJsl OHOJIOTHYECKOW OYMCTKH CTOYHBIX BOJI SBJISIIOTCH:
a) OMOoPUIBTPHI;

0) a3pOTEHKH;

B) OKCUTEHKH;

T) 03epa;

J1) OpyJibl;

I[To pe3ynbraTtamM TECTUPOBAHUS BBHICTABIISIETCS:

— 8 6ayIoB eciiy MPaBUILHO BBINIOIHEHO HEe MeHee 90% 3amaHuii.

6,5 0anIoB, ecu MPaBUIHLHO BEITIOTHEHO He MeHee 80% 3amaHuii;

— 5 Gajuta, eciii IPaBWIILHO BBITIOJIHEHO HE MeHee 50% 3a1aHuid.

Tect «IIpUHUIMIBI CHHKEHUS TEIIOBOI'0 BO3/AeHCTBUA HA OKPYKAIOLIYIO CpeaAy»

Tect coctout u3 8 Bonpocos. Bpemst BeinoniHeHUs 10 MUHYT.
IIpumep Bapuanra tecra:

g;')n HanMeHoBaHHe TECTOBOTO 33JJaHUS M BAPUAHTHI OTBETOB

1 Y10 OTHOCUTCH K BTOPUYHBIM HEPreTHYEeCKNM pecypcam?
a) yroJib
0) ApeBecHOE TOILUIUBO
B) DJIEKTPOIHEPT S
T') TEIJIO MPOAYKTOB CTOPaHUs

2 JI1s1 4ero He MOKET HCIOJIb30BATHCS OUMIIIEHHAS] CTOYHAsA Boaa?
a) MOJIUB CIIOPTUBHBIX 00BEKTOB
0) mokapoTy1ieHne
B) IPUTOTOBJICHUE MTPOYKTOB MUTAHUS
') MOiiKa TpOTyapoB

3 JIJ1sl 4ero He MOKeT UCIOJIL30BAThHCS OYUINIEHHAS CTOYHAS Bojia?
a) MOJIUB CIIOPTUBHBIX OOBEKTOB
0) mokapoTyIIeHne
B) IPUTOTOBJICHHUE MTPOTYKTOB IMATAHUS
') MOiiKa TPOTyapoB

4 IMpenensno nomycrumsbliii Boiopoc (IIAB) — 3To:
a) 9TO BBIOPOC JJAHHOTO BEUIECTBA B OKPYIKAIOIIYIO CPETY B €MHUILY BPEMEHH, HE
OKa3bIBAIOUIHI BIMSIHAE HA 3[JOPOBHE YEJIOBEKA U €T0 MOTOMCTBO NP KOHTAKTE C HUM
(BelecTBOM) B TEUEHHE ONPEEIIEHHOTO MPOMEKYTKA BPEMEHU
0) 5TO BEIOPOC BEIIECTBA, HE OKA3bIBAIOIINI BIMSHUE HA 3/J0POBbE YEIOBEKA U €T0
MMOTOMCTBO TIPH €KEHEBHOM KOHTAKTEe C HUM (BEIIECTBOM) B T€UEHHUE 8 4aCOB B TEUECHHUE
Bcero pabodero craxa
B) MaKCUMaJIbHOE KOJIMYECTBO BEIIECTBA, KOTOPOE MOXKET OBITh BHIOPOIIIEHO B BO3YX
JAHHBIM TPEINPUITAEM B SAMHUILY BPEMEHHU, HE BEAyIIee K MPEBBIIICHUIO B BO3YXE €T0
MpeieabHO AOMyCTUMOM KOHIIEHTPAIUU
1) MAKCUMAJTbHBIN 00bEM CTOYHBIX BOJI, BHIOPACHIBAEMBIX B BOJHBIM OOBEKT 32 SUHUILY
BpPEMEHH, HE IPUBOSAIINN K MPEBBILICHUIO B BOJIE IPEIEIBHO AOMYCTUMOI
KOHIIEHTPAIIMHU JAHHON MPUMECH

5 K kakoii 000/104Ke 3eMJIM OTHOCATCS TaAKHe KOMIIOHEHThI, KaK 3eMHasi Kopa,

MAHTHSA, TOYBEHHbIH CJI0H?

a) atrmocepa




0) runpocdepa
B) Ouocdepa
r) TuTocdepa

6 K kakoii rpynmne npupoaHbIX pecypcoB OTHOCATCS He(Th, ra3, Topgh?
a) MUHEPaJIbHO-CHIPbEBHIE

0) PHEepreTHIecKue

B) BOJHbBIE

T') Cpea03alINTHBIC

7 YTOo He OTHOCHUTCH K HCTOYHUKAM 3arpsisHeHust atMochepbi?
a) MpuIeBbIE OypH

0) JiecHBIE TTOXKAPHI

B) U3BEP)KEHUE BYJIKaHa

r) cTouHble BoJIbl JKKX

8 Kak Ha3piBaeTcsi Mepa 103bl PAAHOAKTUBHOIO 00JIyYeHus1?
a) OeKKepenb

0) 6ap

B) pacnaj

') aKTUBHOCTh

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuToB eciM MPaBWIIBHO BHITIOJIHEHO He MeHee 90% 3amanwuil.
6,5 O6aIoB, €ClIM MPaBUJILHO BBHIMIOJIHEHO HE MeHee 80% 3amanuii,
— 5 Gama, eciiy IpaBHIIBLHO BBITIONHEHO HE MeHee 50% 3amanuil.

Tect «OCHOBbI JKOHOMHUKM INPHPOAONOJIb30BAHUA. JKOJOTHYECKHE IJIATEKH.
IKOJIOrn4ecKHii MOHUTOPHUHI»

Tect cocTout u3 8 Bonpocos. Bpems BeinonHenus 10 MuHyT.
IIpumep BapuanTa Tecra:

Ne

i HanmenoBaHnue T€CTOBOrO 3ajaHUs M BADUAHTBI OTBETOB

1 YTo HEe OTHOCHTCHA K (PU3HYECKHUM 3arPA3HUTEIAM OKPY KaKoLeil NpupoaHOT
cpenbi?
a) IyM

0) BubOpanus
B) SJICKTPOMATrHUTHBIC U3JTYUCHUA
T') paIMOAKTUBHBIE BEIOPOCHI

2 Hcxoas u3 yero paccUMTHLIBAKTCS NMPeieibHO J0NMYCTUMbIE BHIOPOCHI BPeIHbIX
BellecTB (BbIOepUTEe HEBEPHbI BAPUAHT)?

a) KOJIMYCCTBO NCTOYHUKOB 3arpsA3HCHUA

0) BbICOTA PACIIOJIOKEHUS HCTOYHUKOB 3arpsS3HEHUS

B) HaJIMYME BOJAOEMOB BOJIM3U UCTOUHUKOB 3arpsi3HEHUS

I') pacnpezeseHue BBIOPOCOB BO BpEMEHH M ITPOCTPAHCTBE

3 B kaxoii 30He IbIMOBOTO (paKkesia MAKCMMAJIbHA KOHIEHTPAus BLIOPOCOB?
a) 30Ha nepedpoca pakena

0) 30Ha 3aBIMJICHHSI

B) 30HA YIYIICHUS

T') 30Ha IOCTENIEHHOTO CHUYKCHHSI YPOBHS 3arpsi3HEHUS

4 IIpeneasno nonmycrumslii copoc (ILJIC) — aro:

a) MaKCHUMaJIbHOE KOJIMYECTBO BEILIECTBA, KOTOPOE MOKET ObITh BHIOPOIIIEHO B BO3AYX
JAHHBIM NPENPUATHEM B €IUHUILY BPEMEHH

0) 3TO BBIOpPOC BEIIECTBA, HE OKA3BIBAIOIIUI BIMSIHUE HA 3/[0POBLE YEIIOBEKA U €T0
MIOTOMCTBO TNIPH €KETHEBHOM KOHTAKTE C HUM (BEIIECTBOM) B T€UEHHE 8 4acOB B TEUECHHUE




BCETo paboyero craxa

B) 9TO BBEIOPOC TaHHOTO BEIIECTBA B OKPYIKAIOIIYIO CPEIy B €AWHUILY BPEMEHH, HE
OKa3bIBAIOIIHNI BIMSHHUE HA 37I0POBBE YEIOBEKA U €r0 IOTOMCTBO ITPHU KOHTAKTE C HUM
(BelecTBOM) B TE€UEHHE ONPEEIIEHHOTO MPOMEKYTKA BPEMEHU

1) Macca BEIIEeCTBa B CTOYHBIX BOJaX, MAKCUMAIILHO JIOITyCTUMAsl K OTBEICHHIO B IAaHHOM
MeCTe B €IMHUILY BpEeMEHH U He npuBozsmas k npessimennto [1JIK nanroro BemecTsa B
KOHTPOJIFHOM pacTBOpE.

5 YeM 10/5KHA OTAEIATHCS KHJIAs 3aCTPOHKA 0T MPOMBIILIEHHOT0 MpeanpusTus?
a) CAaHUTapHO-3aIIUTHON 30HOMI

0) 3ab6opom

B) KUBOU U3ropoabIO

T') 30HOH nepedbpoca dakena

6 Kakoii npouecc He OTHOCUTCSH K MeXaHHYeCKOH 0YNCTKe OT B3Beceil u
AUCTEPCHOHHO-KOJIOUIHBIX YacTHI?

a) MPOLEKUBAHUE

0) abcopOnus

B) OTCTaBaHUE

r) puibTpoBaHue

7 B pe3yabTare Kakoro Npou3BOACTBA BO31eHCTBHE HA OKPY:KAIOIIYIO Cpeay He
NpeBbIIAET YPOBHS, JOMYCTUMOI0 CAHUTAPHO-TUTHEHUYECKUMHU HOpMaMu?
a) 6e30TX0/THOE

0) MaJIOOTXOTHOE

B) BOJHOE

') MAIIMHOCTPOUTEILHOE

8 Kakoii ki1ace orxo10B HauooJ1ee onacen?
a) 1 kmacc
0) 2 xacc
B) 3 Kiacc
r) 4 KJjacc

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 8 6ayuToB eciy MPaBWIIBHO BHITIOJIHEHO He MeHee 90% 3amanwuiil.
6,5 O6anIoB, €ClI MPaBUJILHO BBHIMIOJHEHO HE MeHee 80% 3amanuii,
— 5 Gama, eciiy paBUIIBLHO BBITIONHEHO HE MeHee 50% 3amanuil.

KonTposbHass padora «OmnpeneneHue Macchl BbIOPOCOB 3arpsi3HAIOIIMX BelleCTB
ABTOTPAHCNIOPTHBLIMHU CPeICTBAMM B aTMOC(epHBI BO3AYyX»

B mnHacrosmee BpeMs OJHMM M3 OCHOBHBIX HCTOYHHUKOB 3arpsisHEHHs aTtMochepHoro
BO3/yXa ABIAOTCS aBToTpaHcnoptHbie cpeactsa (ATC). Ha mroOom npennpustuu, B TOM YUCie U
Ha 00BEKTaX YHEPreTHKH, UMEETCs aBTONApK, ~KOTOPBIH 3arps3HsieT aTMOC(EpHBIN BO3YyX.

B ocHOBY MeTomuKu pacueTa BEIOPOCOB BPEIHBIX BEIIECTB aBTOMOOMIBLHBIM TPAaHCIIOPTOM
3aJI0)KEH HOPMHPYEMBIH yAEIbHBI BBHIOPOC TO aBTOMOOWISIM OTIENBHBIX Tpymnn (Ipy30BEIE,
aBTOOYCBI, JIETKOBBIE) U KJIACCOB (110 IPy30MOABEMHOCTH, Ta0apUTHBIM pa3MepaM Ui aBTOOYCOB,
no paboyeMy oObeMy JABMraresst Ul JIETKOBBIX aBTOMOOWJIEH) Ui Ka)KJOro THIIA JIBUraTels
(Oen3uHOBBIN, Tu3enbHbIN). [Ipu 3TOM BBIOpOC BpeIHBIX BEIIECTB KOPPEKTUPYETCS B 3aBUCUMOCTHU
OT psiia HauboJiee CYIIECTBEHHBIX (akTopoB. B pesynbrare, B 00meM BHJE, pacueT MacChl
BPEJIHBIX BBIOPOCOB, MOCTyHamuX B arMochepHsiii Bo3ayx ot ATC cpeacTs, Npou3BOIUTCA T10

dbopmye:



M I mijk Lik 2 Kijkg
i kg
g g
rae M; - Macca i-ro BpenHoro BemecTBa (okcuaa yriepoaa - CO, yrineBomoponoB - CH, okcumon
azota - NOx u ap.);
J - KOJIMYECTBO TPYIIT aBTOMOOWIICH;
k - KonmMUYeCTBO KJIaCCOB aBTOMOOMIICH B TaHHOW TPYTITIE;

g - KOJIMYECTBO TUIIOB JIBUraTelel, UCIOJIb3yEMbIX B JAHHOM KJlacCe aBTOMOOMIIEH JaHHOU
IpYIIIIBI;

Mijig - MPOOETOBBIN BBIOPOC 1-I'O BPEIHOTO BEIIECTBA aBTOMOOUIIEM j-Oi TPYIIBI K -T0
KJacca ¢ g-bIM TUIIOM JIBUTaTeNs IIPU IBUKEHUU, I/KM;

Z K ijkg - IPOU3BENICHHE k03¢ ULIMeHTOB BIUSHUS (PAKTOPOB HA BHIOPOC i-TO
BPEIIHOTO BEIIECTBA aBTOMOOMIIEM j-0i rpymIibl k-ro Kjlacca ¢ g-bIM THIIOM JIBUTaTelsl.

[lo neiicTByromelt METOAMKE AJIsl OTACIBHBIX TPYIIl aBTOMOOWIEH YUYUTHIBAIOT pa3iIMyHbIe
Koo uLMeHTa BIMAHUSA, B pE3yJIbTaTe 4YEro pacueTHble (GOPMYINBI IS 1-10 3arps3HSIONIETO
BELIECTBA UMEIOT BUJL:

- JUIS JIETKOBBIX aBTOMOOWIIEH k-ro kiacca ¢ JBUraTeneM g-ro Tumna

Mikg = yir Lk Kri “Ktig

g &
g

/1€ Mg - TPOOETOBBINM BHIOPOC 1-I'0 BPEJHOTO BEHIECTBA JIETKOBBIMU aBTO- MOOWIIIMU k-Tro Kiacca

(c mBurarenem k-ro pabodero o0beMa) ¢ IBUTATENSMHU g-TO THIIA TIPU JBMXKEHUH, T/KM (CM. TabII.
3);

Lkg - npo6er JIETKOBBIX aBTOMOOMIIEH k-ro ximacca c ABUTATCIIEM Z-T'0 TUIIA, MJIH. KM,

Kiig - K029 puIrenT, yquThIBaromuil U3MEHEHHE BBIOPOCOB 3arpsi3HAIOLINX BEIIECTB
JIETKOBBIMU aBTOMOOWJISIMU IIPU IBUKEHHH;

Kig - K09 Punuent, yunThIBarOMUN BIUSHIE TEXHUUYECKOTO COCTOSHUS JIETKOBBIX
aBTOMOOWJIEH.

Tabmmma 3.
[TpobGeroBbie BEIOPOCHI 3arpsA3HSIONINX BEIIECTB JIETKOBBIMU aBTOMOOMIISIMU C
OEH3MHOBELIM JIBUTATENIEM, I/KM
Pabouunii 00beM aBUraTENs, 1 Hacenennslii myHKT
CO CH NOx
Mesnee 1,3 11,4 2,1 1,3
1.3-1,8 13 2,6 1,5
1,8-3,5 14 2.8 2.7




- IJIA TPY30BbBIX aBTOMOOMIIEH K-TO Ki1acca ¢ ABUTATCIIEM Z-T'0 THUII

Mikg =mik Lk -kni ‘Kri -Ktig 7
& g & g
I7Ie M- MPOOETOBBIN BHIOPOC i-10 BPEAHOTO BEIIECTBA I'PY30BBIMH aBTO- MOOMIsIMH k-ro Kiacca
(k-o¥t rpy30M0ABEMHOCTH) C IBUTATENISAMU E-T'O TUIIA IPU ABUKEHUU, I/KM (cM.Tal1. 4);

Ly, - mpoGer rpy30BbIX aBTOMOOMIIEH K-ro Kiacca ¢ ABUTATENsIMU g-r0 THIIA, MITH. KM;

Kuig - K03(pPuIMeHT yunuThIBaOIIMKA W3MEHEHHE IMPOOEroBoro BbIOpOCa OT YPOBHS
UCTIOJIb30BaHUs TPY30IOABEMHOCTH 1 TIpobera;

Kiig - KOOQpULMEHT, yYUTHIBAIOIINUN U3MEHEHNE BBIOPOCOB 3arps3HAIONINX BEILECTB
I'pY30BBIMH AaBTOMOOUIISIMHU;

Kiig - KOhduULIMEHT, yUUTHIBAIOIINHI BIUSHUE TEXHUYECKOIO COCTOSHUS I'PY30BBIX
ABTOMOOWJIEH.

Tabnuna 4. [Ipoberossie BEIOPOCHI 3arpsA3HSIONIUX BEIIECTB IPYy30BBIMH
aBTOMOOMJISIMH, I'/KM

I'py3onoabEMHOCTH Tum TP ——
ABTOMOOIIS FUIH JIBUTATEIIS
co CH NO,
aBToIoe3aa, T

0,5-2,0 B 2 34 26
2,0-5,0 b 52,6 4,7 5.1
2,0-5,0 i 2.8 1 52
5,0-8,0 B 732 55 02
5,0-8,0 i 30 13 i

= I aBTO6y00B k-ro xmacca ¢ ABUTATCJICM Z-T'0 TUIIA, UCITIOJIB3YIOIINMCA Ha MIEPCBO3KaAX h-ro
THIIA

Mikgh mik Lkg Khi Kri Ktig °T
g h g g

r7ie mi, - MpoberoBbiit BEIOpOC I - TO BpeaHoro BemecTBa aBTodycom k-ro kiacca (k-ro rabapurta)
C IBUTaTEJISIMM g-T0 THUIIA IIPU IBUKEHUH, I/KM (CM. Tadi. 5);

Lien - mpoGer aBToOycoB k-ro ximacca ¢ JBUTaTeNsiMH -0 TUIA IPU WC- MOJB30BAaHUU B
Ka4eCTBE MapIIPyTHOTO WM Ha IPYTrUX BHIAX IEPEBO30K, MITH. KM;

Kigh - k09 punenT, yunToiBaronuii n3MeHeHue IpoOeroBoro BpIOpOca OT BUa MEPEBO30K;

Kig - K03 PunmenT, yunTeiBaronnii N3MEHEHHE BHIOPOCOB 3arpsA3HSAIOIINX BEIIECTB
aBTOOYCaMHM MPH JBMXKEHUH 110 TEPPUTOPUN HACETICHHOTO MyHKTA;

Kig - K09 (UIMEHT, YUUTHIBAIOLINNA BIMSHAE TEXHUYECKOTO COCTOSHUS aBTOOYCOB.

3HaueHus KO3PPUIIMEHTOB BIUSHUS MPUBEJCHBI B Tabau1e 6.



Taobmua 5
[IpoGeroBrie BEIOPOCHI 3arpsI3HSIONINX BEMIECTB aBTOOyCaMu, T/KM

Kiacc aBTo6yca (L Tun HacesneHHbIi MyHKT
rabapuTHas UTMHHA, ABHTATCIIA CO CH NOy
M)
Oco60 maisie (L b 13,5 2,9 3
MeHee 5)
Mautsrit (6,0 b 44 3,4 6,1
<L< 7,5)
Cpennuit B 67,1 5 9,9
A 4,5 1,4 9,1
Bobioit b 104 7,7 10,4
(10,5 <L < 12) il 4,9 1,6 10
Oco60 Gonpmoii (L il 5 1,6 11
> 12)
Tabnuma 6.

3HadeHust K03 HUIMEHTOB BIUSHUS B (hOopMyJie

I'pynma agro Tun Koo HaceneHHblil myHKT
TPaHCIIOPTHBIX ABUrart HUIIUCHT
CpEICTB el bl
CcO CH NO,
JlerkoBnie B Krig 0.87 0.92 0.95
aBTOMOGHIIH Ktig | 1.75 1.48 1
Krig | 0.89 0.85 0.79
T'pysoBbic b Knig | 0.68 0.87 0.67
aBTOMOOWIIN Ktig 2 1.83 1
Krig | 095 0.93 0.92
A Knig | 0.68 0.76 0.82
Ktig 1.6 2.1 1
Krig | 0.89 0.85 0.79
Bumn Khi 0.9 0.96 0.89
ABTOOYCBI Ktig 2 1.83 1
Krig | 0.95 0.93 0.92
v Kh1 0.89 0.92 0.93
Ktig 1.6 2.1 1




3ananmue:
Paccunrtars BasioBbIi BRIOpOC BpenHbIX BelecTB (okcunaa yriaepoaa — CO, oKCuaoB a3ora —
NOx, yraeBogoponoB — CH) ot aBToTpancnopra 1o Tepputopun ropoja 3a roa. Micxomanpie qaHHbIE
CIIEYIOLIHE:

- TOJIOBO# TIpo0er (B MJTH. KM) TPY30BBIX aBTOMOOMIIeH ¢ 6eH3nHOBbIM JIBC

— L; rpy3oBeIX aBTOMOOWIEH nu3enbHbIX — Ly; aBTOOycOB OeH3MHOBBIX — L,; aBTOOYCOB
nu3enbHbIX — Ly; JerkoBbIX aBTOMOOMIEH — L. (3HaueHHe rofloBbIX MPOOEroB A Ka)JI0ro
BapuaHTa pacyera cM. B Ta0. 7);

- mpo0Oern  BHYTPH  TEPEYHCICHHBIX  TPYNIl  aBTOMOOWJIEH  pachpememstoTCs
MPOIMOPIMOHANIFHO CTPYKTYpE IMapKa: JIETKOBbIE aBTOMOOWIM ¢ pabouyuM OOBEMOM JBHUTaTelNs
menee 1,3 1 — 24 %, 1,3-1,8 1 — 65 %, 1,8 1 u G6onee — 11 %; rpy30BbIe C OCH3WHOBHIM
nBurateneM rpy3onoabéMuocteio 0,5-2,0 T — 18%, 2,0-5,0 T — 68

%, 5,0-8,0 — 14 %,; rpy30Bbl€ C IU3EIIbHBIM JABUTATENIeM rpy30noabEMHOCThIO 2,0- 5,0 T — 80 %,
5,0-8,0 T — 20 %; cpennero kmacca (8,0-9,5 m) — 80 %, 6ombmmoro kiacca (10,5-12,0 m) — 20 %;
aBTOOYCHI C JM3EIBHBIM JIBUTATEJIEM, B TOM 4YHCJe cpeaHero kmacca — 1 %, GompImoro kimacca —
44 %, oco0o GoibIOro Kiaacca — 55 %;

- npoOeroBbie BHIOPOCH! 3arpsA3HAIOIIUX BELIECTB MPH JABWKEHUHM aBTOTPAHCIOPTHBIX
CPEACTB U TOMPAaBOYHbIE KOAOPPHUIHMEHTHI (KO3 UIIMESHTHI BIHMSHNUS) 33/1al0TCSI.
Pe3ynbTaThl pacyeToB 3aHOCATCS B UTOTOBYIO TaOMHITy 8.

Tabnuua 7.
I'onoBeie mpodern ATC mo TeppuTOPUHU TOPOIa, MITH. KM
Ne L. L, L, L. L.
/1
1 472,41 70,59 253 0 615
2 944,82 141,18 506 0 1250
3 321,44 48,55 201,3 20,4 0
4 567,98 75,66 276,7 25,4 0
5 984,33 154,62 521.,6 47,6 0
— 6 523,55 73,84 260,1 23,9 0
7 237,77 43,67 168,4 18,3 0
8 485 72,34 256,8 22,7 0
9 671,44 83,25 307,8 26,1 0
B 10 338,91 50,72 230 21,1 0
% Tabnuna 8.
dopma npeacTaBIeHUs pe3yIbTaToOB pacueTa.
['pynnel u Bri6poc CO Bri6poc CH Bri6poc NOy CO-+CH+NOy

KJ1ac . ATC T o, * T % T % T %




JlerkoBeie ¢ 6en3nHOBBIM [IBC pabounm o0bemMom

MmeHee 1,3

1,3 1.8

1,8 1 Gosee
I

HUroro

I'py3oBbie ¢ 6

eH3uHoBbIM JIBC rpy30noabeMHOCTBIO

0,5 2,0r

2,075,0r

5.0 8,0

Hrtoro

['py30BbI€ C 1U3EIbHBIMU JIBUTATEISIMU TPY30I10AbEMHOCTHIO

2,0 5,01

5,0 8,0

Hrtoro

ABTOOYCHI

¢ 6ensuHoBbIMU JIB

C MapupyTHeie

8,09,5m

10,5 12,0 m

Hroro

ABTOOYCHI ¢ Au3enbHbIME JIBC MapuipyTHbIe

8,09,5m

10,512,0 m

bomee 12,0

M

Hroro

Bceero
BBIOPOCHI
BPEIHBIX

BEILIECTB

— HPOUCHTHI 6epch51 11O OTHOIICHUIO BBI6pOCEl «BCCTO»




KonTtposbHasi padora «Ouenka yumep0oB OT 3arpsi3HeHHsI aTMocdepbl KOTeJIbHBIMH
npeAnpUs THAME»

KOTJ'IO&Fpel"aTBI KOTCJIIbHBIX pa6OTaI-OT Ha pPas3jiIM4HbIX BHJAX TOIUIMBA, H BI)I6pOCBI
3arpsA3HAOMMUX BCHICCTB 3aBUCAT KaK OT KOJHUYCCTBA MW BHJAA TOIUIMBA, TaK W OT BHIA
TCII0arperara. Y4uTheIBacMbIMU 3arpsA3HAIOIHUMU BCIIECCTBAMU, BBIACIAIOMUMUCA IIPU CrOpaHHUUn
TOILIMBA, SABJIAIOTCA: TBEPABIC YACTUIIbL (30.]13), OKCHA yrji€poJa, OKCHUAblI a30Ta, OKCHIAbI CCPHI,
IIATHOKHUCH BaHaaUs.

Br10poc TBepBIX YacTHIl (307161) B ABIMOBBIX Ta3aX KOTEIBHBIX OMpeensercs mo Gopmyre:
Mpp= eme o( L)
qr f
I7i€ r — 30JIbHOCTh TOIUINBA, %0;
m — KOJIMYECTBO M3PACXO0BAHHOTO TOILIMBA 3a TOJI, T;

f — Oe3pa3mepHbIil KO3(DPUIMECHT, 3aBUCSIIUNA OT THIA TONKH W TOIUIMBA; JUISl KOTEIHHBIX,
pabotarommx Ha ma3yte, npunath f = 0,01; Ha yrue f = 0,0023;

L, — sddexTuBHOCTS 30510yTOBUTENEH; MPU MCIIOIB30BAHUU LUKIIOHA JIJIST OYMCTKHU
OTXOJISIINX Ta30B KoTenbHOM L, = 0,8.

Tab6numa 9.
XapakTepuCTUKU TOTLIUB.
Bun Tommsa A S*, % Q, MJIK/Kr
Ma3syr:
MaJIOCEPHUCTBIN 0,1 0,5 40,3
CEePHUCTHIN 0,1 1,9 39,85
BBICOKOCEPHHUCTBIN 0,1 4,1 38.89
YTOIb:
UepemxoBCKHit 27 1 17,93
Azelickuii 14,2 0,4 16,96
Kancko-AunHCKUH 6,7 0,2 15,54
bypsTckuit 16,9 0,7 16,88
MuHYCHHCKHIA 17,2 0,5 20,16
Bri6poc okcua yriepona paccuyuTbiBaeTcs o hopmyse:
M=c m (1001 q) 10°
co co 1
rie q HOTepu TEIUIOTBI BCJICACTBUC  \exapudeckol ~ HEMOJMHOTBI  CTOPAHHs

TOIUIMBA, %o; 11 Ma3yTa q; = 0,5, ana yrnsa q, = 5,5;

CCO — BBIXOJ OKHMCH yTJICpoJda IMpu C)KUTraHUHW TOIIJINBA, KI/T:



C =g R O
co 2 1
/i€ ¢ — NOTEPH TEIUIOTHI BCIIEJICTBUE XUMUUECKON HETOIHOTHI CrOpaHus, %o; ISl KOTEIbHBIX
NPEANPUATHN KETE3HOJOPOKHOTO TpaHCIopTa npuHuMaercs g» = 0,5; R - koadpdunmenT,
YUUTBIBAIOLIMH JTOJIF0 TOTEPHU TEIUIOTHI BCIEICTBUE XUMUUYECKOM HEMOJIHOTHI cropanus: R = 1

I TBepaoro TormmBa; R = 0,5 mns

ra3a; R = 0,65 nns masyra;

Q{" — HM3IIas TEIUIOTa CrOpaHus HaTypanbHOTro ToruBa, MJx/kr (Tabum. 9). Beidpoc
OKCHJIOB a30Ta, T/TOJI, ONIpeAenseTcs o Gopmyie:

Mo, :m~Qf~KNO2( Y .

rae Ko, — mapamerp, xapakTepu3yromnuil KOJIM4eCTBO OKUCIIOB a30Ta, oOpasyromuxcs Ha 1 ['JIx
teruta, Kr/I'JIbk 11 pa3nuyHBIX BHJOB TOIUIMBA B 3aBUCUMOCTH OT TPOU3BOJIUTEIBHOCTH
KoTioarperara; ajisi Mmazyta Kno, = 0,11; nns yrist Knox = 0,23;

B - K03 puIeHT, 3aBUCAIIUN OT CTENEHU CHUKEHHSI BBIOPOCOB OKCHJIA a30Ta B PE3yJIbTaTe
NPUMEHEHHUSI TEXHUYECKUX pereHuid. s KoTioB npon3BoauTeabHOCThIO 10 30 T/gac B = 0.

Br1Opoc OKCHIOB cepbl, T/TOM, ONpeneseTcsi TOIbKO i TBEPAOTO U JKUIKOTO TOILIUBA IO
dbopmyre:

~

Mog =00 m§".( . Liphh (1 L

S0
2 2

rae S’ — cogeprkaHue cepbl B Toruse, % (Tadun. 9);

(S =1
~

ro

— H0JIA OKCUAOB CEPbI, CBA3BIBACMBIX HCTy‘IGfI 30JI0i TOILIMBA. I[J'ISI yrneﬁ Kancko-

AunHckoro OacceifHa mpuHuUMaercs paHou 0,2, sxmbacty3ckmx — 0,02, mpouwmx yriaei- 0,1;
mazyta — 0,2;

77@71( » — HO0JII OKCHAOB CCPLI, yJaBJIMBacMas B 30JI0YJIOBUTCIIC. I[J'IH CyXux

30JI0yJIOBUTENEH TPUHUMAETCS paBHOM (.

Pacuer BBI6POCOB IIATHOKUCHU BaHaausd, HOCTyrIElIOU.ICfI B aTMocq)epy C IBIMOBBIMHU I'a3aMU
IIpH C)KUT'AHUU JKUAKOI'O TOIIMBA, BBIMIOJIHACTCA 110 q)OpMy.]'ICZ

v, =c, sl b -
ns o ns Y] J

T
!
rac B - KOJINYCCTBO U3PACXOA0OBAHHOI'O MasyTa 3a I'oJ, T,

=1

Cyo - coliep’)KaHue TSATHOKHCH BaHAAWA B JKUIKOM TOIUIMBE, TI/T; (TpHU
25
OTCYTCTBHH PE3yJbTAaTOB aHaIM3a TOIUMBA i Maszyta ¢ S' >0,4 % omnpenenstoT mo ¢gopmyiie
IIPE/ICTABIICHHON HUXKE;

- KOB(l)(I)I/II_[I/IeHT OCCHaHUs IATUOKHMCHU BaHaJlusl HAa NMOBCPXHOCTU HArpcBa KOTJIOB:

0,07 — IJI1 KOTJIOB € INPOMECKYTOYHBIMU IIApOHArpeBaTCIsIMHU, OYHCTKA HOBerHOCTeﬁ HarpeBa
KOTOPBIX IMTPOU3BOAUTCA B OCTAHOBJICHHOM



cocrosiHuy; 0,05 — U1 KOTJIOB 06€3 MpOMEXYTOUHBIX MapoHarpeBaTesiell Mpu TeX K€ YCIOBHSIX
OUYMCTKHU (TPUHATH IpH pacueTax); 0 — 1 OcTalnbHBIX CIy4Yaes;

ﬁ - AOJIA TBCPAbIX YACTHUILl B IPOAYKTAX CropaHus KUAKOI'O TOIJIMBA, YJIABJIMBACMBIX B

YCTPOMCTBAaxX AJIi OYMCTKM I'a30B Ma3yTHBIX KOTJIOB (OLIEHMBAETCs IO CPEAHHMM I0Ka3aTessiM
paloThl yJIaBIMBAIOUIMX YCTPOWCTB 3a

rox). B npaktuueckoii pabote npuHUMaeTcs 7= 0,85.

ConepxaHue MATHOKMCH BaHAIUSA B XKUJAKOM TOIIMBE OPUEHTHPOBOYHO ONPEIEISIOT 110
dbopmyne
C =954 §/ _
2% 31,6
JInst KaXKI0ro MCTOYHMKA 3arpsi3HEHHs] BO3AYIIHOM Cpelbl YCTaHABIMBAKOTCS HOPMAaTHBBI
npeaenbHO-10nyCTUMbIX  BeIOpocoB (IT[B) 3arpssmstonmx BemectB B atmocdepy. I1JIB
ycTanaBnuBatotcsa ¢ yuerom [1JIK 3arps3ustomux BemecTB, YpOBHs UX (POHOBBIX KOHIIEHTpAIUH,
THJIPOJIOTUYECKHUX, THUAPOXUMUYECKHX, KIMMATOJIOTUYECKUX, TeOPU3NYECKUX XapaKTEPUCTUK
TEPPUTOPUN U MPUPOAHBIX 00BEKTOB. CymurHocTh BHeApenust [IJIB — orpanunueHue pa3oBbIX
BEIOPOCOB.

[IpenensHO-gomyctumblii BeIOpoc (I[1JIB) — Macca 3arps3HSIOMIMX BEIIECTB, BHIOpOIIEHHAS
B BO3AYIIHBbIM OacceliH B €IMHUIy BPEMEHH, KOTOpas HE CO3/1aeT B IPU3EMHOM IIPOCTPAHCTBE
YPOBEHb 3arpsizHeHus Boile, yem [1/1K.

[Tnarexxu mpennpusaTHs 32 HOPMATHBHBIN BBIOPOC 3arps3HAIONIMX BELIECTB B aTMocdepy,
ThIC. py0./TO/1, ONIPEEIAIOTCS 3aBUCIMOCTBIO

M

ok .
' E HV().H.I 10% pu M < Mg,
1

rae Iy, — craBka miaTel 3a BBIOpoc 1 T i-ro 3arps3Hsomero Bemecrsa B npenenax [1JIB, pyo.;

M; — ¢akTUyeckas Macca BBIOpOCa i-T0 3arps3HSIOINIETO BEIIeCTBa, T/TO;
My — Macca mpenenbHO-I0ITyCTUMOTO BBIOpOCA 1-TO 3arps3HSIONIETO BEIIECTBA, T/TO/.

CraBka miaTel, py0./T, 32 HOPMaTHUBHBIN BBIOPOC i-TO 3arpsi3HSIOIIETO BEIIECTBA
ompezensercs no Gopmyse

Hyd.H.i Hg i Ky amm. Ku
rae  Heui 0a30BBIi HOpMATWB  IUIATBL 32  BBIOPOC  I-TO  3arpsA3HAIOLICIO
BellecTBa, pyo./T;
Kiaw — KOIPQUIMEHT »HKOJIOIMYECKOM CHUTyalluM W JKOJIOTMYECKOM 3HAUYMMOCTH

armochepst; 11st Ky ary = 1,4;

K, — koo punment nuaexkcanuu (yTBepxkaaeTcs 1Mo KaxjaoMmy roay Munnpupoasl Poccun
no corjacoBaHuio ¢ MuHpuHOM u MunskoHomMukH Poccum). B mpaktuueckoil pabote
npunumaercs K, = 90.



[Ipu orcyrctBum HopmatuBoB [I/IB mis mctounmka BbIOpocoB B atMmocdepy miata 3a
3arpsA3HECHUC CHUTACTCA CBerHOpMaTHBHOﬁ 1 B3UMACTCHA B IIATUKPATHOM pasMcEpe.

B npakTtuueckoit pabote TpeOyeTcs ONpeaeinTh MacChl BBIOPOCOB 3arps3HSIONINX BEIIECTB
B 3aBUCHMOCTH OT BHJA M KOJIMYECTBA M3pacXoJl0OBaHHOro TtomumBa (M;), ronoBoi ymiepd oOT
3arpsisHEHHsT aTMocdepbl KaxabIM U3 3arps3Hstonux Beuiects (I1) 1 cymmapHble 3HaU€HUS ATHX
BeimmunH (M, IT). Pe3ynbTarel pacyeToB cBomsTcs B Tabuuiyy mo Tumy Tabmumsl 10. McxonHsie
JTAaHHBIE K MTPaKTUYeCcKOi paboTe npuBeieHs! B Tabmuuie 11.

Tabmuua 10.
WNunuBuayanbHas TabnuIa pacueToB yIepOOB OT 3arps3HEeHUs aTMochepsl
‘ Hey.i, py0./T I
1 | UHrpenuenTs! 3arps3HeHust M;, T/ron ”
yroJyb MasyT TBIC.pY0./TON
1 3ona 0,17 8,25
2 |Oxcup yraepoxaa (CO) 0,005
3 |Oxcuapt azota (NOy) 0,42
4 |Oxcunst cepsol (SOx) 0,33
5 [[atuokucs Bananus (V.Os) _ 8,25
toro ) 2
Tabmuma 11.
VcxonHble aHHBIE IO BapUaHTaM
Ne Bap. Bun ronnusa Pacxon ToruuBa, 1/Tog
1 yronb Aseiickuil 10000
2 Ma3yT BBICOKOCEPHUCTBIN 2400
3 yrojap YepeMxoBCKH 12000
4 Ma3yT CEpHUCTBIN 2700
5 yronb Kancko-AuuHckuit 15000
6 MazyT MaJIOCEpPHUCTBIN 3000
7 yroae bypsTckuii 13000
8 yroib MUHYCHUHCKHM 12500
9 yrosib YepeMXxOBCKHi 16000
10 yrosib A3eiickuil 20000




KonTpoabHas padora «Pacyer 3p(peKTUBHOCTH PA0OTHI OUMCTHBIX COOPYKEHUI»

OuncTKa CTOYHBIX BOJ — 00pabOTKa CTOYHBIX BOJI C LIEIbIO PA3PYLICHUS WIN yJAJIEeHUS
U3 HUX BPEIHBIX BEUIECTB C LENbIO YIYUIIEHUS €€ KauecTBa, OAHO U3 BAXKHEUIINX MEpONpPUITUN
no oxpaHbl TUApocdepsl OT 3arps3HeHHs. OUYUCTKY CTOYHBIX BOJ MOXHO OCYIIECTBIISATH
pPasIMYHBIMH ~ CIIOCOOAMH, KOTOpPBIE MOMKHO  KJIACCU(HUIMPOBATH  CIEAYIOUIMM  00pa3oM:
MeXaHWueckass (OoTcTauBaHMe, (UIbTpalMs, MCIOJIb30BaHME TUAPOLMKIOHOB),  (DU3UKO-
XUMHueckas  (koarynsuusi, ¢uoranus), XuMudeckas (OKHCIEeHHE, HeWTpanuzauus) Hu
Ouosiornyeckass OUYMCTKa (aPOTEHKH, OMOJOTHUECKUE TPY.bl, OMOPHIBTPEL.). Beibop MeTona u
COOTBETCTBYIOIIETO  OOOPYZOBAaHUS ~ OIpENENseTCs  XapaKTepUCTUKAMH  3arpsi3HEHMH, UX
KOHILIEHTpanue, (U3NYeCKUMH UM XHUMHUYECKUMH CBOWCTBAMM, a Takke TpeOOBaHUAMU
3 PEKTUBHOCTH OUHCTKH COPOCOB.

['myOvHA OYUCTKU CTOYHBIX BOJ| OYMCTHBIMH COOPYKCHUSMH W BBIHOC TIpUMECEH B BOJHBIC
00BEKTHI YCTAHABIMBAIOTCS HAa OCHOBE HOPMATHUBOB MpeAenbHO nomycTuMbix copocoB (ITJIC) u
BpeMEHHO coriacoBaHHbIX cOpocoB (BCC).

[TokazarensiMu Ka4ecTBa BOJIBI — HECYIIECH cpellbl COPOCOB — SBIISIOTCS] 3HAYCHUSI KOHIICHTPAITUI
B HEW BpeAHBIX BemecTB Ci. HeoOxomumast 3PEeKTHBHOCTb OYUCTKH T)i CTOYHBIX BOJA OT i-TO
3arps3HAIOLIETO BEIECTBA ONpeaesiercs no popmyie:

C C
Ni cm ou
n == 100

C
cm

rae Ce, — KOHIEHTpaIusl BelecTBa B CTOYHOM BOJE MOCTYMAOIIEH Ha OYHCTKY, MI/I;

Cos — KOHIICHTpAIIUS 3arps3HSIONICTO BEIIECTBA HA BBIXOJIE U3 YCTPOMCTBA, pa3pelIeHHBIN K cOpOCy B
BOJHBIN 00BEKT, MI/II.

0l
—Q}I- 1+ C
q /) 7

rac r - paspC€uiCHHOC YBCIIMUCHUEC COACPIKAHUA 3arpA3HAIOMICIO BEIICCTBA B BOJAC BOJHOI'O 00BEKTa B

AMEE

pacyeTHOM CTBOPE;

Q — pacxox BOIOTOKA, M/C;
q — pacxoj CTOYHBIX BOJ, M°/C;

Y- KOS(I)(I)I/ILII/IGHT CMCHICHUA IJId paCcCMaTpuBacMoOro y4aCTka BOJOCMaA,



Cy KOHIICHEpAIIMS BEIIECTB B BOJIC BOJIHOTO 0OBEKTA 10 COpOca CTOYHBIX BOJI, MI/JI.

D¢ ekTHBHOCT, OYHCTKHM HMMEET, MO CYIIECTBY, CMBICI KOA((UIMEHTA IOJIE3HOTO ACUCTBUS
(KILI) cootBeTcTBY!OLIETO YCTpoiicTBa. BenencTsue 0obIoro pasnoodpasus CBOMCTB npuMeceit
(HampuMmep, UX (Ha30BOro COCTOSHUS, (PPAKIMOHHOIO COCTaBa, TEMIEpPaTypbl U Jp.) B IMOTOKE
CTOYHBIX BOJ pEIIUTh 3ajJady IMPUEMJIEMON OYUCTKH B KAaKOM-JIHMOO OJHOM YCTPOMNCTBE
IPAKTUUECKH HEBO3MOXXHO. OTMEUEHHOE, OINpeAessieT HEOOXO0AUMOCTh MPUMEHEHHS] CUCTEMBI N
MOCJIEIOBATEIbHO COEAMHEHHBIX alaparoB, KoTopas AaeT oouryo 3¢deKTuBHOCTH MO i-U
IIPUMECH:

_n . .2]7 . . _]7
n L1 1-1)(11 ). (1

r1e Nij — 9pPEeKTUBHOCT OYUCTKH OT i-i IPUMECH B j-M yCTPOMCTBE.

KoHCTpyKTHBHBIE pEIICHHUST YCTPOWCTB OYHCTKH BeChMa pazHOOOpa3Hbl, OJHAKO, 3aJI0KECHHBIX B
HUX TIPUHOUIIOB BBIBOJA 3arpsA3HAOIMIMUX BCIICCTB HEMHOI'0O: TI'paBUTAOIMOHHOC OCAKACHHC
(oTcTauBanme), GUILTpOBaHUE, QIIOTAIHS, HHEPIIMOHHOE pa3JelieHre, ONOIOTUYEeCcKas OYUCTKA U
psan apyrux. B nmaHHOW paboTe paccMOTpPUM TEXHUYECKHE YCTPONCTBA, ICHCTBUE KOTOPBIX
OCHOBAHO Ha peanu3anuu (GpuIbTpanuu, QIoTaruy, HHEPIUUOHHOTO pa3/elieHus, OMOJIOTUYECKON
OYHCTKE. B CIIOKHEIX cHUCTEMaX OYUCTKH CTOYHEIX BOJI OTHU YCTpOI\/JICTBa MOTYT BBICTYIIaTb B
Ka4ueCTBE€ OTACJIIbHBIX 3JICMEHTOB.

3aoanue
1. TIpoumssectu pacuer Heo6GX0AUMON 3P HEKTUBHOCTH OUMCTKH CTOUHBIX BOJ OT 3arPA3HAIOIINX
BelecTB (MpeAcTaBieHHBIX B Tabauie Nel3) cOpachiBaeMbIX TPEANPUATHEM B BOIAHBIC OOBEKTHI,
VYHUTHIBAs €T0 Ha3HAUCHUE.
2. Ha ocHOBe NpPOU3BENEHHBIX PACYETOB JUIS KaXIOTO BEIIECTBA IPEIIOKUTH OUMCTHOE
COOpY)KEHHE W3 TpeAcTaBieHHBIX B Tabmuie Neld, nubo mx KOMOWHANWIO 00eCIeunBAIOIINX
HEOOXOJAMMYIO CTETICHh OUHCTKH.

Tao0muma 12.

I/IHILI/IBI/IZ[ya.TIBHI)IC JaHHBbIC

Ne Q M/ qM’/c Y Ha3nauenue BogHOro 00bekTa
1 35 0,6 0,73 Pr16ox03siicTBEHHOC

2 30 0,5 0,66 Pr16ox03siicTBEHHOC

3 31 0,65 0,65 Pr100X03511CTBEHHOE

4 32 0,75 0,68 Pr100X03511CTBEHHOE

5 33 0,8 0,67 Pr100x03s1CTBEHHOE

6 34 0,45 0,68 Pr100X03511CTBEHHOE

7 36 0,65 0,69 Pr100X0351CTBEHHOE




8 29 0,55 0,70 Pri6ox03s1icTBEHHOE
9 37 0,4 0,71 Pr100x03s1iCTBEHHOE
10 28 0,7 0,72 Pr100X 0351 ICTBEHHOE
1 35 0,6 0,73 X 03sTMCTBEHHO-ITUTLEBOE
2 30 0,5 0,66 X 03sMCTBEHHO-ITMTHEBOE
3 31 0,65 0,65 X 03sMCTBEHHO-ITMTHEBOE
4 32 0,75 0,68 X039l CTBEHHO-TIUTHEBOE
5 33 0,8 0,67 X 03sMCTBEHHO-ITMTHEBOE
6 34 0,45 0,68 X 03sMCTBEHHO-ITMTHEBOE
7 36 0,65 0,69 X 035TMCTBEHHO-ITUTHEBOE
8 29 0,6 0,70 X039iCTBEHHO-TIUTEEBOE
9 37 0,5 0,71 X 035TMCTBEHHO-ITUTLEBOE
10 28 04 0,72 X 03sMCTBEHHO-ITMTHEBOE
Tab6muma 13.
PacueTHbie naHHbBIC
HaumenoBa Pa3pemiennoe yBennuenue Cer, Cy,
HHC COJIEpIKaHus 3arPsI3HSIOIETO BEIIECTBA KOHICHTPA KOHILICHTPA
MHIPCAMCHTA B BOJIE BOJHOI'0 0OBEKTA B PACYIETHOM Hst [Hst
cTBOpE. BEIIIECTB, BEILIECTB B
MOCTYTIAI0 BOJIE
Xo3zsiicTBe Pr160X0351CTBEHHO Ias Ha BOIHOTO
HHO- ro Ha3HAYCHUS OUHCTKY, 0GBEKTA 110
MMUTHEBOTO U MO/ cbpoca
KOMMyH®Ib CTOYHBIX
HO-
OBITOBOTO BOA, M/
Ha3HAYCHHUS
BsBenien 0,25 2 250 3
HBIX
BEIIIECTB
Menp 0,05 0,03 12,5 0,02
Hedrenpomyk 0,05 0,03 12,1 0,09
ThI
DeHOoIbI 0,0008 0,0009 4,95 0,01
Huuk 0,8 0,01 79,5 1,2
CauHerg 0,05 0,05 9,8 0,1
Kagmwuit 0,005 0,002 14,5 0,007
MEBIIBSIK 0,009 0,009 7,9 0,005
Cepoyraepona 0,8 0,8 67 0,9

Tabmuma 14. OuucTHBIE COOPYIKEHUS

Hanmenosa




HUE Hcnonb3yem VY nansemsie
TEXHUYECKOT bII IPUHLIAIL 3arps3HUTENN S dexrrHOCT
b
0 Cpe/ICcTBa
OYHCTKH
HedrenpoayxTsr
1o 0,99
b
ITAB
B3BelienHbie 0.99
BCIECTBA ’
dnortaTop Onorarus ®eHobl 0,65
Azot 0.5
aMMOHUMHBIN ’
docdats,
MeJib, 0,65
MBIIIIBSIK,
CepoyTiIepoa
Kenezo
’ 0,7
KaJIMUM, ITHHK,
CBHHEI]
Hedrenpoaykrsl 0,5
BsBeliennslie 0,7
BEIIECTBA
TuapouKIoH Wuepuron
HOE MBbIIBSK, 0.6
pasneneHue cepoyriieposa ’
Menp, IMHK, 0.56
CBUHEII, KaAMUMN ’
Hedrenpoaykter 0,999
B3BemenHbl
0,6
YcranoBka € BEIIIECTBA,
OHMOJIOTHYECK buonorunuec IIMHK
OH OYHCTKH Kasg O4MCTKa Kanmuit 0,5
Menb 0,65
MBbIbsK, 0,4
CBHHEII
deHoanl 0,8
Azot 0.35
aMMOHUHBIN ’
HedrenpoaykTsr 0,7
Cxkopoc
)
THOM B3sBerniennsie
3EPHUCTHI OunbTpanus BeIeCTBA 0,99
i
deHoanl 0,45
KOHTaKTH
i A3zot
bIit T 0.25
AMMOHMHBIHN

bubTp




docdarsl,

0,5
Melb,
MBIIIBAK
Keneso,
0,75

KaJMUM, IIUHK,

CBUHEI]

KonTposabHas padora «OueHka yuiepoa ot 3arpsi3BHeHusi BOJI0eMOB»

DKOJIOTUYECKH yIIepO — 3TO MOHIKCHHE KadecTBa (TOJIE3HOCTH) OKPYIKAKOIIEH CpPe/ibl BCICICTBHUEC
ee 3arps3HeHHs. YIiepO BBIpaKaeTCsl CyMMOMW JOTOJHUTEIBHBIX 3aTpar 1O BOCIPOWU3BOJCTBY H
BOCCTAHOBJICHUIO Ka4€CTBa MPUPOAHBIX PECYPCOB B JaHHOM PETUOHE 10 YPOBH:A, NPCAINICCTBYIOMICTO
OCYIICCTBIICHHIO 3arps3HCHHS OT pPAacCcMaTpuUBacMoro oOBeKTa. B Hacrosiiee BpeMs OICHKA
TOZIOBOTO JKOJIOTUYECKOTO YIepOa, HAHECEHHOTO OKpYKAaIoMIeH cpefe cOpocaMu 3arps3HSIONINX
BEIIECTB B BOJIOEMBI, BHIOpOCAMH B aTMOC(epy WIM MPOMBIIUICHHBIMH OTXOJaMHU TPEANPHUSITHN
OCYIIECTBIIACTCS C YYETOM IIIaTeXeW 3a €ro KOMIICHCAIMI0, YCTAHOBJICHHBIX MPEANPHITHIM-
3arpsA3HUTEINISM B COOTBETCTBHH C JCHCTBYIONIUM 3aKOHOIATEIBLCTBOM.

[Inatexxu He SIBISAIOTCS HU HaKa3aHUEM 3a cOPOCHI OTXOJ0B (IITpadoM), HU pa3pelIeHueM yXyIIIaTh
HKOJIOTHUECKYIO CUTYallMI0 pPEruoHa B mpezenax (UHAHCOBBIX BO3MOXKHOCTEH HMPOMBIIIIICHHOTO
oObekTa. OCHOBHOE Ha3HAYeHHME TAaKOW peakuuu oOlecTBa — CTUMYJIMPOBATh  YCHUIIUS
IpeaIpUHUMaTeIe Ha BHeIpeHHe 0o0Jjiee COBEPUICHHBIX MaJIOOTXOJHBIX M 3KOJOTMYECKH IIAAIINX
TEXHOJIOTUII Ha OCHOBHOM IPOU3BOJCTBE U Oojee 3(PPEKTUBHBIX METOJOB M YCTPOHCTB OYHCTKU
BBIOPOCOB U COPOCOB.

dusnueckas Macca TOJ0BOro copoca (pakTuueckuii cOpoc) 1-oi MpUMecH, T/TOJI, ONpEaAeNsaeTCs U3
CIICAYIOIIETO COOTHOIICHUS:

rie Ci — CpeIHeroxoBoe 3HAYEHUE  KOHLIEHTPALUH 1-r0  BelleCTBa,
OIIpEIeNIAEMOE PETYIISIPHBIM J1a00PaTOPHBIM aHAJIU30M, MI/JI;

V — 00BbeM ro1oBoro c6poca CTOYHBIX BOJ, THIC. M.

IImaTexu OpCaAnpuiaTuAd 3a HOpMaTI/IBHI)II\/’I C6pOC 3arpA3HAIOIINX BCUICCTB B BOJOCEMEI, TEIC.
py0./To1, onpeneNsiFoTCsl 3aBUCUMOCTBIO:

HH EE H] . m |

H.

. e 0 np > My,
il -
3 m;

raelly, . — cTaBka Tuatel 3a cOpoc | T i-ro 3arps3HSIONIETO BEUIECTBAa B MPE/eiax JTOIMYCTUMBIX
HOPMAaTUBOB cOPOCOB, pyo.;

M, — Macca HOPMATHBHOTO cOpoca i-ro 3arpsi3HSIONICTO BEIISCTBA, T/TOJ; ONMPEACISICTCS 110
bopmyne

- 3
m — IJKV . -10



rae [TJIK; MpeiesIbHO-AO0IMYCTUMask KOHIICHTPALUs 1-To 3arpsi3HsIoNIero Bemectsa. [lon
npenenbHo-gomyctumoit koHnentpanueit (I1/IK) 3arpsisastoniero Bemectsa

IMOHUMAETCsl KOHLIEHTPALUs 3arpsA3HSIOIIECT0 BEUIECTBA B €JIMHHUIIEC NPUPOIHOM Cpelbl, KOTOpas He
OKa3bIBACT OTPHUIIATEIILHOTO (MPSMOTO UM KOCBEHHOT'0) BO3ICUCTBUS HA )KHUBOW OPraHU3M.

CraBka miatel, py0./T, 32 HOPMAaTHBHBIA COpOC i-TO 3arpsA3HSIONIEIO BELIECTBA ONPEAENACTCS IO
bopmyne

Hyd.H.i = Hg ; K, 600. %y
re Heui 0a30BbIli HOPMATHB TLIATBI 32 COPOC i-TO 3arps3HAIOLICTO BEIIECTBa,
py0./T; Kipon — KOIPOUIMEHT HKOJIOTUYSCKONM CHTyallud MW DKOJIOTHYECKOM 3HAYUMOCTH

MMOBEPXHOCTHOTO BOJHOTO 00BEKTa; st pek Oacceitna K 5,0, = 1,7,

K, — xosddunuent wmHaekcammu (yTBEpXKAAaeTcs MO Kaxaomy roxy Munnpupoast Poccun mo
corjacoBanuio ¢ Mundpuaom nu Munskonomuku Poccun). B npaktudeckoit pabore npunumaercs K,
=1.

[Tnarta 3a cBepXHOPMATUBHBIA COPOC 3arps3HAIOMIMX BELIECTB B3UMAETCA B IMSATHKPATHOM pa3Mepe U
ONpPENENsAeTCS IIyTEM YMHOXKEHMS COOTBETCTBYIOIIECM CTaBKM IUIATBl HA Pa3HUIY MEXKIY
(aKTHUECKUM U HOPMATUBHBIM COPOCOM 1-I'0 3arpsI3HSAIOIIETO BEIIECTBa:

. — 0 p 1 Hl+

[Ipumeuanue. Ecnm macca cOpoca i-ro BemiecTBa TNPEBBIIIAET HOPMATHBHYIO, TO JUIS 3TOTO
BEIIECTBA PACCUUTHIBACTCS TAKXKE IJIaTa U 32 HOPMATUBHBIN cOPOC TIPU YCIOBUHU M; = My;.

CymMmapHble MmIaTeXu IpeanpusITis 3a cOpOC CTOYHBIX BOJ OIpeIesoTes o Gopmyre

I — I H T HCH
[Ipu cOpoce 3arps3HSOMMX BEIIECTB B KaHAIM3AIMIO MPEINpPUSITHE- 3arps3HUTENb 3aKII04aeT Ha
HEKOTOPBIN MEepPHOJT BpeMeHH! (KaK MpaBWIO, Ha TOJ) JOTOBOP C BJIAAENbLIEM KaHATH3AIUUA U TIATUT
€My OIIPEJICJICHHYI0 CYMMY 3a OYMCTKY CTOYHBIX BOJ MpPH YCIOBUU, 4YTO KOHIEHTpaUUs
3arpsi3HAOIMX BemecTB B HUX He npesbimaer [IJIK. B ciayuae npeBblllieHHs JOTOJHUTEIBHO

B3MMACTCA IIJIaTa 3a CBerHOpMaTI/IBHHﬁ C6pOC. 3HadueHUA HI[K M CTaBKa IUIATbl YCTAHABJIWBAIOTCA
BJIaJCIIBIEM KaHAJIN3alluH.

3aoanue
[TpousBecTr pacyeT TIaTexei MpeanpusITHs OCYIISCTBIISIONIEIO cOPOC 3arpsS3HEHHBIX CTOYHBIX BOI,
JaHHBIE HEOOXOJMMBIE ISl pacueTOB MPUBEJCHBI IO BapuaHTaM B Tabmuie 16, pacueTsl CBOAUTCS B
Tabmuiry 15.

Taonuua 15.



WupuBuayanpHas TabNuIa pacueToB IUIATEXEH.

24

HurpenueHTh c m TIK,, Hg Iy i e i
‘ . MI/J1 i TBIC. pyO/TO
, 1/ ’
M r py
r o 6./
/ i T
I
A30T aMMOHMIHEII 1 6875,8
Denonsl 0,0018 2749700
Hedrenpomykrst 0,05 54994
ITAB 0,09 5499,4
®dochate 0,29 13751,6
B3BemieHnsl
6,67 3658
€ BEllecTBa
BIIK moim. 3,33 905,2
Keneso 1 27497
Menb 0,0018 2749700
2 2
Tabnuna 16.
HcxomHble JaHHBIC K IPAKTHYECKOM paboTe
KonrmenTtparnn 3arpsi3sHATENEH, MI/
No V,T
Hi' A deHON Heg A D B bIT Fe Cu
B M 3 Bl Te- B oc 3 K
a roja d I10JT
p 0 po ar B. o
T YK BI B
a TBI e
M i1
M _
0 B
H. a
1 240 2,3 0,064 6,29 0,0 0,15 10 37,1 1, 0,06
5 55 8 1
2 260 0,7 0,094 24 0,1 0,02 17, 40,4 1, 0,05
9 02 6 3 62 5
3 280 1,2 0,16 12,06 0,1 0,53 32, 84 2, 0,24
9 3 5 45
4 300 5.9 0,08 13,04 0,4 0,61 14, 95,4 1 0,06
6 7 4
5 320 2,6 0,072 18,2 0,0 0,34 22, 51,7 1, 0,08
4 92 6 53 6
6 0,9 4.4 0,3 0,09 7,2 0,11 0,5 14 32 1,1
8 7
7 1,2 1,3 0,048 2,04 0,2 0,22 1,6 17,3 1, 0,00
1 1 4 64 8
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8 1,5 1,7 0,43 9,82 0,1 0,21 20 78,3 2, 0,05
8 7 45 5
9 1,8 59 0,07 3,53 1,1 0,6 13 98 1, 0,01
2
1 2 3,6 0,21 8,37 0,1 0,28 18, 28,3 1, 0,03
0 2 8 5 47 8

KonTpoasnasi pabora «Bansinue 3JieKTpPOMAarHUTHBIX MoJ1eii HA MPUPOAHBbIE IKOCUCTEMBI.
PacueTr 4acToT 3JIEKTPOMATHUTHOTO MOJISI HCIOJIb3YeMbIX B POM3BOJACTBEHHBIX YCJI0BUIX»

B HACTOAIICC BPCMs MPOU3O0MICIT TUTaHTCKUHA CKAa4OK B Pa3BUTHHN TCXHUYCCKHUX CPCACTB.
BonpmmHcTBO HaceneHus (aKTUYECKH >KMBET B BECbMa CIIOKHOM 3JIEKTPOMArHUTHOM IIOJIE
(BMII), xoTopoe CTAaHOBHUTCS BCE TPYyJHEE M TPYyJHEE XapaKTepHU30BaTh: MHTCHCHUBHOCTH 3TOTO
I10JIs1 B MUJIUJIMOHBI pa3 MPEBOCXOJUT YPOBCHDb INIAHCTAPHOI'O MArHUTHOI'O IIOJIA U PE3KO OTIINYACTCA
[0 CBOMM XapaKTEPUCTUKAM OT IMOJIEH €CTECTBEHHOTO MTPOUCXOXKICHHUS.

Oco0eHHO pe3Ko HamNpsKEHHOCTh MoJIel Bo3pocia BOIM3K JMHUM anekTponepenad (JIDII),
panuo- M TeNeCTaHLMM, CPeACTB PaaHOJIOKallMM U PajuocBsA3M (B TOM YHCIE MOOWIBHOU H
CIIyTHUKOBOI1), pa3IMYHBIX IHEPIE€TUYECKUX U SHEPTOEMKHX YCTaHOBOK, TOPOACKOTO TPaHCIIOPTA.

B 6I>ITOBI>IX YCIIOBUAX MNOBBIMICHUC 3JICKTPOMAIHUTHBIX oJIeH BBI3BIBACTCS MPUMCHCHUCM
ANEKTPONPUOOPOB, BUIACOTUCIUICHHBIX TEPMHUHAIIOB, COTOBBIX Tele(hOHOB, MEUIKEPOB, KOTOPHIE
m3nyyaroT OMII caMoii pa3IM4yHON YaCTOThI, MOIYJISIIITUM U UHTEHCUBHOCTH.

Macmtabbl 3JIEKTPOMAarHUTHOTO 3arps3HEHUs] CPellbl CTalIM CTOJIb CYIIECTBEHHBIMH, YTO
Bcemupnas opranuzanus sapaBooxpanenus (BO3) Bximroumia 3Ty mpoOieMy B 4UCIIO HauOolee
aKTyaJlbHBIX B 3TOM CTOJIETHUH IS 3/I0POBbS YEIOBEKA.

B Hacrosiiiee BpeMsi yCTaHOBJICHO BIIMSIHUE JIEKTPOMArHUTHBIX MOJIEH U U3JIy4eHUN Ha BCe
opraHsl 4yesjoBeueckoro opranusma. OtpuiarenbHoe BosaeicTeue DOMII Ha yenoBeka u Ha Te WU
HWHBIC KOMITOHCHTBI 3KOCUCTEM IPSAMO IMPOIMMOPHHUOHAIIBHBI MOITHOCTH I1I0JIA 1 BPpCMCHU OGJIy‘IeHI/IH.

JnutenbHoe Bo3xeWcTBUe CuiIbHBIX OMII  BbI3bIBaET y  YeNOBEKa HapyILIEHUS
SHAOKPUHHOW CHCTEMbI, OOMEHHBIX MpPOLECCOB, (GYHKIUH TOJOBHOIO U CIHMHHOTO MO3Ta,
MOBBIIIAET CKJIOHHOCTh K JETpeccHsM U JlaXe CaMOyOMICTBY M YBEIMYMBAET BEPOSTHOCTH
Pa3BUTHA CEPIICUHO-COCYAUCTHIX 3a00JI€BaHUI U PAKOBBIX OIYXOJIEH.

o nacTosero BpemeHnu B P® He npoBOAMIOCH KOMIUIEKCHBIX U METOJIMYECKH TPAMOTHBIX
ucciienoBaHuil Bo3necTBug DMII pa3nuyHbIX MCTOYHUKOB Ha OKpYsKaromlyro cpeny. Cumraercs,
YTO 3HAYEHUS TpeaesbHO nomycTuMbix ypoBHe# (I1/[Y), ycTtaHOBIEHHBIEC NJiIi aHTPONOTEHHBIX U
MPUPOJHBIX PaJAMALMOHHBIX TMOJIEH, PacHpOCTPaHSIOMIUXCS B OKpPYXKaIoIIEeW cpeae, HaIeKHO
3aIUIIAI0T HE TOJIKO YENOBEKa, HO U BCE JIPYrHe OOBEKThI OKPY KAIOIIEH Cpebl.

[Toaromy JUIs  3TOro  BHJA  (pU3HUECKHUX nojiel,  OYEeBHAHO,  pa3pabaThIBaTh
9KOJIOTUYECKUE HOPMATUBBI HET HEOOXOIMMOCTH.

Taomuma 17.
M cTouHUKY 37IEKTPOMArHUTHBIX MOJICH
HcTouHuKM U3mydeHust YacroTa usiryyeHus
DJIEKTpOCTaTUKA 0-10Ta
Jlunum snextponepenau (JIDIT) 50 I'm
DIIEKTPOIHEPreTUKA 0,1-1 xI'g

Tenedonnas cBs3b 1-10 xI'g
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Pagnocrannum HU3KOM 4acTOTHI 130-285 xI'11
Panpnocranuus cpenHeit 4acToThl 415 xkl'u—1,6 MI'n
Pagnocranumu KOpOTKUX 4acTOT 3,95-28,1 MI'g
MoOusbHbIe TenehoHbl 20 MI'n-2 I'Tg
Tenenepenatuyuku 47-68 MI'x
Pagnocrannuun FM 87,5-108 MI'g
CranuoHapHbI€ paiioJIOKaTOPBI 1-10I'Tn
PJIC  cuyxObl CIIEKEHUS 3a 9-351Tu
aBUATPAHCIIOPTOM
3ananue

OueHute COOTBETCTBHE YCIOBUS TpyJa CyLIECTBYIOIIMM HopMaruBaM. Ha ocHoBe
IIOJIyYEHHBIX JaHHBIX clelaiTe BbIBOABL. lIpemiokure MeponpHsTHS IO CHHKEHUIO YPOBHS
BozaeiictBus OMII Ha yenmoBeka M OKpy»Karolyio cpeay. PacueTHble naHHBIE MpeACTaBICHBI IO
BapuaHTaM B Ta0JIULE.

A. Onenka ypoBHsl Bo3aencTBuUs dnnekTpoctatudeckoro mosst (DCIT)
1. NMpoussegute pacyeT npeaenbHO  AOMNYCTUMONO  YPOBHA  HaMpAMeHHOCTM
9N1€KTPOCTAaTUYECKOro NoaA Npu BO3LENCTBMM Ha nepcoHan bonee oAgHOro yaca 3a CMeHy no

dopmyne:
0
getr
\/_a

rae Emyy, IpelensHo JOMyCTUMBIN YPOBEHB HANIPSKEHHOCTH TOJIS M;
{ — BpeMsl BO3JCHCTBYA, Y.

[Ipenensro pomyctumbiii ypoBeHb (I1J[Y) HanmpspkKeHHOCTH 3JIEKTPOCTATHUUECKOTO IO
(Enuny) ycranaBnuBaetcs paBHbIM 60 kB/M B Teuenue 1 vaca.

2. Onpegenute gonyctumoe spema npebbisaHusa 8 ICMN no dopmyne:

tf)on_ B

rie Epue — pakTuyeckoe 3HaueHue HanpsoxkeHHoctu JCII, kB/m.

[Tpu nanpsoxkennoctu DCII, nmpessimatomeit 60 kB/M, pabora 6e3 npuMEHEHUs: CPEICTB
3alIUThl HE JIOMyCKaeTcsd, a Mpu HamnpspkeHHocTH MeHee 20 kB/M BpeMs mnpeObiBaHUS He
peraaMeHTHpPYeTCs.

b. Ouienka ypoBHs BO3J€HCTBUSA 3JEKTPOMAraHuTHoIX noJier (OMII) paznuynbix
JIMAINIa30HOB YacTOT
Ouenka OMII pasnuyHOro Juama3oHa 4YacTOT — OCYIIECTBISETCS  Pa3leabHO IO
HANPSDKEHHOCTAM 3JeKTpuueckoro nois (£, kB/mM) u MarnutHoro nosns (H, A/M) uinu MHAyKUUU
MarHuTtHoro noins (B, mxTn), B nuanazone yactoT 300 MI'n — 300 I'T'u mo miaoTHOCTH MOTOKa
sueprun (IMI13, Br/M?), B muanazone gactor 30 k[ — 300 I'TI — mo BeaMYUHE SHEPrETHYECKOM
9KCIIO3UIUH.

b1. OMII npombIIITIEHHON YaCTOTHI.
[IpenenbHO MOMYCTUMBIA ypoBeHBb HampsbkeHHOCTH DI Ha pabodyem MecTe B TeUeHHE Beel
CMEHBI yCTaHABIUBAETCS paBHBIM 5 KB/M
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Onenka u HopmupoBanue DMII npoMebIIeHHONW YacTOThl Ha pabodnux MecTax MepcoHalia
npoBoautTcs AU EepEeHIIMPOBAHHO B 3aBUCUMOCTH OT BPEMEHHU NMPEOBIBAaHUS B DJIEKTPOMArHUTHOM
ToJIe.

1. MNpousseante pacyeT [oONyCTUMOro BpemeHuM npebbiBaHMAa nepcoHana (B
COOTBETCTBMM C BapMaHTOM 3aAaHuaA) B Il npu Hanpsa»KeHHocTAX oT 5 a4o 20 KB/m no popmyne:

T%_z,

rae E — HanpspkeHHOCTh AJIEKTPHUYECKOTO TMOJIs B KOHTpOJIHMpyeMoil 30He (Ei, E», E3), kB/m; T —
nonycTumoe BpeMs npedbiBanus B DI pu cOOTBETCTBYIOLIEM YPOBHE HANPSKEHHOCTH, Y.

[Tpu wanpspkerHoctu D11 ot 20 go 25 kB/M momyctumoe Bpems MpeObIBaHUS COCTABIISICT
10 mun. IIpeObiBanme B OIl ¢ HampspkeHHOCTBIO Oonee 25 kB/M 0e3 CpeAcTB 3amMTHI HE
JIOITyCKaeTCsl.

2. PaccumTaiite Bpema npebbiBaHMA nepcoHana B TeyeHue pabouyero AHA B 30HaX C
Pa3NIMYHOMN HanpsAKeHHocTbo I no dopmyne:

E ! E3
Tnp% BF"’E?‘;
5 5 5

rae T, — TPUBEICHHOE BpEMsi, SKBHUBAJICHTHOE MO OuWojorudeckoMy 3(pdexrty

npeObiBanus B DI HUKHEN rpaHUIBI HODMUPYEMOM HANPSKEHHOCTH, Y.; IE ...l —
1 n

BpeMsl NpeObIBaHUS B KOHTPOJIMPYEMBIX 30HAX HANpsDKEHHOCTH 4.;l T ? T =
n

JIOMyCTHMOE BpeMs TIPeOBIBaHMS JIJIsI COOTBETCTBYIONIMX 30H, 4. [IpoBeieHHOE BpeMs HE JOKHO
npeBbIIIaTh 8 4. Pasnuune B ypoBHAX HanpsikeHHOCTH D11 KOHTPOIMPYEeMbIX 30H yCTaHABIUBACTCS
B 1 kB/Mm.

TpeboBaHMsI EHCTBUTENBHBI TIPH YCIIOBUH, YTO TIPOBENICHHE pabOT HE CBA3aHO C MOIHEMOM
Ha BBICOTY, HCKIIIOUEHA BO3MOYKHOCTb BO3JEHCTBHUS AJIEKTPUUYECKUX pa3psAoB Ha IEpPCOHAI, a
TaKXKe MpPU YCJIOBUSX 3aIUTHOIO 3a3eMJICHHMsS BCEX M30JMPOBAHHBIX OT 3€MJIM IPEIMETOB,
KOHCTPYKLIMH, 4acTed o00OpylOBaHMsA, MAIIMH, MEXaHU3MOB, K KOTOPBIM BO3MOXHO
IIPUKOCHOBEHUE paboTarolux B 30Hax BiugHus OII1.

Bb2. ODMII nnanazona yactot 30 kI'n—300 I'Tw.
Onenka u HopmupoBanue OMII ocymiecTBigercs 1O BEIMYMHE HSHEPreTHUECKON
skcno3unuu (239).

:‘)HepreTI/IquKaﬂ OKCIIO3HNIIUA OMII ONpeaAcIACTCA KaK IIPOU3BCACHHUC KBaJpaTa
HAIMPSXKCHHOCTHU 3JICKTPUYCCKOTO UM MAarHUTHOT'O I10JIA Ha BpeMs BO3}161>'ICTBH${ Ha 4€JIOBCKa

1. PaccumnTaiiTe aHepreTMYecKyo 3KCnosnumo B AmanasoHe yactot 30 Kl —
300 MTy, (B cooTBeTCTBUM C 3ag4aHNeEM) no dopmyiam:
20 = ET;
23y = HT;
rae £ — HanpsHKeHHOCTh AJIEKTPUYIecKoro moiist, B/mM; H — HanpsbKeHHOCTh MArHUTHOTO TOJISA, A/M;
T — BpeMmst BO3/ICHCTBUS HA paboyeM MECTE 3a CMEHY, 4.

2. Paccuutaute SHepreTUYecKyo 3KCNo3Muuto no nNAOTHOCTU NnoToKa
3Heprum B AnanasoHe yactot 300 Mly,— 300 Ty no popmyne:
391‘[1‘[3 = HHS*T
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rae T2 — maoTHOCTB MOTOKa 3Heprun (MKBT/cm?).

3. Onpegennte npefenbHO AONYCTUMBIN ypoBeHb IMIN gnAa cpeacTs CBA3U U
TeNeBU3NOHHOrO BellaHuA no dopmyne:

Eggy _g1 4 0

rae Enjgy — 3HAYCHHWE MPEACIbHO JIONMYCTUMOTO YPOBHS HAINPSDKEHHOCTH 3JICKTPHUYSCKOTO ITOJIA,
B/m; f—dacrora, MIwI.

4. PaccuvTaliTe nNpeaenbHo AONYCTUMbIN YPOBEHb MNOTHOCTM MOTOKA 3SHEPTrMM NpwU
JIOKaNbHOM 06/yYEeHUU KUCTEN PYK Npu paboTe C MUKPOMNOJIOCOBLIMWU YCTPOWCTBAMMU MO

dopmyne:

KOOnm>

1119 — y
mrr— 1 ’
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rjae
20 wy MpeiebHO JOMYCTUMBIM YpPOBEHb SHEPreTUYEeCKON SKCHO3HUIIMU

noroka sHepruu, paBHas 200 MkBr/cm’; K — kosdduuueHt ocnaabieHus OUOIOTHYECKOM
s dextuBHOCTH, paBHbIM 12,5; T — Bpemsi mpeObIBaHUsS B 30HE OOJIydeHHs 3a pabOYMil JICHb
(pabouyto cMeHy), U.

Bo Bcex cayuasx makcuManbHoe 3Hauenue [Ty He qomkHo npesbimatsk 50 Br/m? (5000
MKBT1/CcM?).

5. PaccuuTaiite npenenbHO AOMYCTUMYIO NAOTHOCTb MOTOKA 3HEPrMM npu obaydeHun
ML, OT aHTEHH, paboTalolWmx B PEXXMME KPYroBoro 063opa MM CKaHMPOBAHMA C YaCTOTOMN He
6onee 1 Kl 1 CKBaXXHOCTbIO He meHee 20 no popmyne:

s —

ISESEN

rae K — xoodduiment ociabieHus OHOIOTHYECKONH aKTUBHOCTH MPEPBIBUCTHIX BO3ICHCTBHIA,
paBHbIit 10.

IIpu 3TOM IJIOTHOCTH MOTOKA YHEPTUH HE JOJDKHA IPEBBINIATH JUIA Auana3zoHa yactor 300
MTI'1i-300 I'Ti 10 Br/m? (1000 mxB1/cm?).

6. OnpegenuTte npeaenbHO AONYCTUMOE 3HaYeHWe MHTEeHCMBHOCTM DMWU B AnanasoHe
60 KIM'u—300 Mry (Engy, Hngy, MMN3pg) B 3aBUCMMOCTM OT BPEMEHW BO3AENCTBMA B TeyeHue
paboyero aHs (pabouelt cmeHbl) No dopmynam:

/A
Eﬂﬂ%ﬂiaaﬁw
N T
/A
Hﬂﬂgﬂiagmﬂy
N T
20
I :I{_HTHQHﬂy ,
17
A
\%

rae Enny, Hugy u I3y — mpeAenbHO TOMYCTUMbIE YPOBHU HAIPSKEHHOCTH

QJICKTPHUICCKOI'0, MAIrHUTHOT'O I1I0JIA U IIJIOTHOCTD ITOTOKA S9HCPI'UU,

20

P ey wmy
My — HpeI[eJ'ILHO ,[[OHYCTI/IMLIC ypOBHI/I 3HepFeTI/I‘{eCKOI71 JOKCIIO3Ullunu B



TeueHue padbodero AHs (pabodei CMEHBI).

30



31

Ta6HI/IHa 18 HCXOI[HBI@ JAaHHBIC IJIA pacucTa
Bap BpeM)I E(b E1 Ez, E3, te te tEe E, H I1 f, 335 93 EM N tu

WaHT | BO3JIeH arct| kB | x| 1, 2 |3, B |, I M | nays | Hony»| axce bp | M
1 8 60| 5| 6 71 L1 |1,4(22]0,5( 03| L,1]53]| 200 200 1,0 | 8,0 | 20
2 7,5 50 8 9 |[10| 05 |0,7(08(13]02 23]6,1| 7000 0,72 1,5 1,2 ] 35
3 7 40| 11| 12 | 13| 04 | 0,6 [1,3|1,4| 0,5 3,2| 7,3 | 800 200 2,0 1 | 55
4 6,5 300 14 15 | 16| 1,8 | 0,8 |1,4(2,3] 0,7) 4,1|8,5| 800 0,72 2,5 1,3 ] 90
5 6 20| 17| 18 | 19| 1,7 | 0,9 [0,8|2,4( 0,6 5,0/ 9,2| 700 200 30 [ 2,6 | 10
6 5,5 251 20| 19 | 18| 0,3 [ 0,5(0,7(3,5( 0,8 6,1]1,2(200| 0,72 | 3,5 | 24| 11
7 5 350 11 12 | 13| 02 [1,3|1,3(4,2|0,1| 7,2/ 1,3| 200 200 40 | 13| 12
8 4,5 451 12| 13 | 14| 04 | 1,5|1,4]|4,6| 0,4 8,3 1,5| 7000 0,72 45 | 1,3 | 12
9 4 551 15| 16 | 17| 1,6 | 2,2 |0,6(3,0| 0,6] 9,7| 1,7 | 800 200 50 | 2,5] 18
10 3,5 60| 18| 19 |20 0,5 [ 1,9(0,7(4,0|0,7] 10| 1,8 800 0,72 551 1,0 19
11 3 500 19 18 | 17| 1,309 (08(5,1] 0,8 9,5/ 1,2 700 200 6,0 [ 1,2 | 45
12 2,5 40| 16| 15 | 14| 1,7 | 1,0 [0,6(5,3| 09| 85| 1,0 200 | 0,72 6,5 [ 1,1 | 70
13 2 300 13 12 | 11| 0,8 [ 1,1(0,5(4,0| 0,7] 75| 1,1 | 200 200 70 | 14| 15
14 1.5 20| 10| 9 8 |07 ]08](12(44] 06| 6513|700 0,72 | 7,5 | 1,5| 70
15 3 251 7| 6 5| L,2(1,0[0,7]3,2f 0,5 55| 1,5| 800 200 8,0 | 1,8 85
16 2,5 351 4] 5 6 | 1,5(1,3(08]3,5( 04| 4,5/ 1,6| 800 0,72 85 | LL7| 75
17 1,5 451 7| 8 91031]02]09]|23| 0,] 3,5(18] 700 200 9,0 | 14| 95

18 2 55( 10 11 (12] 0,8 [ 0,9 (2,0(2,8| 0,4 2,5(2,0| 200 0,72 95 | 1,3 | 11
19 3 60 13 14 [ 15] 1,5 (1,4(08(1,6] 0,5 1,5(2,2] 200 200 10,0 | 1,8 | 40

20 | 35 | 50| 16| 17 [ 18] 0,6 |03 04]51] 06| 22[23|700]| 0,72 | 105] 1,9 75
21 4 40| 19| 18 | 17| 2,1 | 0,8 [1,3]|55] 08| 3328|800 | 200 | 11,0| 1,2 65
22 5 30 16] 15 [14] 1,9 [1.2]06(42]04] 45/29] 80| 072 |11,5] 1,0] 85
23 6 200 13| 12 | 11] 0,6 |1,3]05](3,5| 03| 5125|700 | 200 | 12,0 1,0 90
24 7 250 10 9 | 8| 1.8 |24[1,6/3.4]0.8 6524[2000] 072 | 125 22| 12
25 7 |35] 7] 6 | 5| 1,7]09]05]|23]04 732,22 700 | 200 | 13,0] 2,5 15

HpOMe)KyTO‘-IHaH aTTeCTalud

1 cemecTp

3auer

Ha 3auyere moaBOOUTCS UTOT BBINOJHEHHS MPAKTUYECKUX PabOT M MPOBOJUTCS YCTHBIN
OIIPOC I10 TEOPETUYECKUM BOIIPOCAM.

[Ipumeps!l TeOpEeTHUECKUX BOMPOCOB Ouniiera:
1. TIpoGrembl B3aUMOJEHCTBUS SHEPTETHK C OKPY>KAIOLIEeH Cpeou.
2. CrpyKTypa TEIUIO9HEPTreTUYEeCKONM CHUCTEMBbI IMPOMBIIIJIEHHOIO MNPEANPUATHS C Yy4ETOM
B3aUMOJICVCTBHUS C OKPYKAIOLIEH CPEION.
3. VcTOYHMKM 3arpsi3HEHHS OKpYJXKAIOLIeH cpeabl Ha TEMJIOIHEPreTUYeCKUX OOBEKTax.
OneHka BIMSIHUS TEIUIOPHEPTETUUECKUX CUCTEM HA OKPY KAIOILYIO CPELY.
4. Cxema B3auMOJICHCTBUS 0OBEKTOB YHEPTETUKH C OKpY:Karomiei cpenoit Ha mpumepe TOC.
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Bunsl 1 o0beMbl 3arpsi3HeHUI aTMoc(epbl, MEeToAMKa pacdera. PaccenBaHue HarpeThIX
BBIOPOCOB OT OAMHOYHOI'O UCTOYHHKA.
Kpurepun onenkn kauectBa okpyskatouiei cpensl. [lonstue I[NIK, s¢dexra cymmanum,
I11B, OBVYB.
Kputepun oneHku kadecTBa BOJHBIX OOBEKTOB, HHJEKC 3arpsiI3HEHHOCTH BOJHBIX
00BEKTOB.
BozneiictBue TOC Ha okpyxawomyo cpeay. MeToasl CHMXKEHUS BBIOPOCOB B
OKPYKAIOIIYIO CpELy.
HeratusHoe BO3€iCTBHE HA OKPYXKAIOIIYIO CpEly ITPOMBINUICHHBIX MPEANPUATHI. Bubl
3arpsI3HEHUS OKPY’KAIOILEH CpeJIbl.
Krnaccudukanus BbIOpOCOB BpelHBbIX BewiecTB B atMocdepy. VcTouHuky 3arpsisHEHUS
aTMoCQepBHl.
DKOJIOrn4ecKkue NociIeCTBHS 3arps3HEHNsT aTMOC(EpBHI.
HeratuBHoe Bo3neiicTBUe Ha ruipocdepy.
DKOoJIOrn4eckue NoCiIeICTBHS 3arps3HEHUs THAPOChEpHI.
HanpagieHus HHXeHepHO! 3aIUThl OHOChEpHI.
OuncTKa ra30BbIX BHIOPOCOB OT BPEAHBIX IPUMECEH.
CriocoObl 0UHCTKU BBIOPOCOB OT TOKCHYHBIX Ta30- U Mapo0Opa3HbIX MPUMECEH.
PaccenBanue ra3zoBbix BEIOpocoB B atMocdepe. [loHsTHe caHuTapHO-3a1UTHOM 30HBI.
Bunpl 3arpszaenus rugpocdepbl. MeToabl OUUCTKH CTOYHBIX BOJ.
Kareropuu crounsix Boa. Knaccugukamus npumeceil CTOUHBIX BOJ.
Cnoco0 MEXaHNYECKOM OYMCTKHU CTOYHBIX BOJ.
XuMHuecKkue 1 (PU3NKO-XUMHUECKIE METO/Ibl OUMCTKH CTOYHBIX BOJI.
buonoruueckas 04ncTKa CTOUHBIX BOJI.
[TonaTust  OGE€30TXOAHOM  TEXHOJIOTWH,  OE30TXOJHOIO  TNPOU3BOJACTBA,  OTXOMbI
MIPOU3BOJICTBA, OTXOJbl MOTPEOJIEHUS, TOOOUYHbBIE MPOIYKThI, BTOPHUHBIE MaTepUabHbIE
pecypchl, BTOPUYHbIE SJHEPTETUYECKUE PECYPCHI.
[TpuHIIMTIEI 0€30TXOIHBIX TEXHOJIOTHH.
Knaccugukarms MeTo10B epepaboTKH TBEPIBIX OTXO/IOB.
CxitagupoBaHue 1 3aXOpOHEHHE OTXO0/I0B.
CrnocoOs! yTrin3anuu oTxo10B. Cxxuranue (TepMuueckoe 00e3BpeKMBaHUE) OTXO/I0B.
[IpuHIMIIBI CHUKEHMSI TEIUIOBOTO BO3JCHCTBHS Ha OKpY’Kawollyro cpeny. CHuxXEHUE
TEIUIOBBIX COPOCOB, NCIOJIB30BAaHUE YTUIU3ALMOHHOTO 000pY/10BaHUS.
VYTunuzanus BTOPUYHBIX SHEPreTHYecKHX pecypcoB. CHocoObl YTWIM3ALUU TEIUIOThI
JBIMOBBIX Ta30B, TEIUIOTHI, OTBOJAUMOM B CHCTEMaX NMPUHYIUTEIBHOTO OXJIAXKICHHUS.
CHmXeHue SHeproeMKOCTH NPeANPHUITUI KaK HallpaBJIeHUE pecypcocOepexeHusl.
DKonoruyeckoe HopMmupoBaHue. CaHUTAPHO-TUTHEHWYECKHME HOpMaTuBbl. [loHATHS
ITAK, ITTY.
[TpousBoacTBeHHO-X03siicTBeHHbIe  cTaHAapThl. [lomstus I1JIB, TIJC. Dddekr
CyMMallUu.
[TonsiTHe «310poBbe uenoBekay. Ilokazarens 600JI€3HEHHOCTH YeIOBeKa.
BnusiHue cocTosIHUA OKPYIKAIOLIEH cpebl Ha 310POBbE JIOACH.
JluHamuka 3a6051eBa€MOCTH HaceJleH!Us B ropoJjax Poccur ¢ OBBIILIEHHBIM 3arpsi3HEHHEM
BO31yXa. BnusHue kauecTBa MUTHEBOM BOJBI HA COCTOSIHUE 3[J0POBbS HACETICHMUS.
OKOHOMMYECKHE MEXaHU3Mbl OXpaHbl OKpy:kawoleld cpenbl. Kamactp npupoaHsix
pecypcoB.
[TnanupoBanue, pa3padoTKa U OCYIIECTBICHUE MEPONPUATHHA 1O OXpaHE OKpPY:KarolleH
CpeBbl.
Cucrema mnatexeit. [lnarexu 3a 3arps3HeHue NPUPOTHON CPEIbI.
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39.  ®uHaHCHpOBaHHUE. DKOJIOrMY4ECKOe  CTPaxOBaHHUE.  IJKOJIOr0-d3KOHOMUYECKOE
CTUMYJIHpPOBaHHUE.
40. DOxonoruyeckuié MOHMTOPHMHI. EnnHas rocynapcTBEHHas CHCTEMa HKOJIOTMYECKOTO
MOHHTOPHHTIA.

[Tpumepsl mpakTHUECKUX PaOOT:

[IpakTnueckas pabora
3ananus, NOCBALIEHHbIE O0IMM IKOJOTMYECKUM MpPodaieMam

3aoanue 1.1. Onpenenenue 00 beMa yrileKNucJI0ro ra3a, He00XoAMMoro st
o0pa3oBaHus IpeBeCHHBI.

DKkojorus Jo0oro OONBLIIOr0 TOpPOJa, OCOOEHHO TAaKOTO TUTAHTCKOTO TEXHOT€HHOTO
Meramoyimca, kak MockBa, HEMbICIMMa O€3 3eJCHBIX HaCaKICHWH. OTH CBOCOOpa3HbBIC
«TOpPOJICKHE JIeTKHEe» 00O0TamaroT TOPOJCKYI0 aTrMocdepy KHCIOPOJAOM U OYMIIAIOT €e.
H€O6XOI[I/IMO IIOHUMAaTb, UYTO MPOLECC BLIACICHUA KHUCIOPOJa 3CJICHBIMH PaCTCHUAMUA
HETOCPEICTBEHHO CBSI3aH C X POCTOM, KOTOPBIM MJET JOCTATOYHO MEIJIEHHO: JEPEBbs PACcTyT
ToAbl, ACCATUIICTHUA W AK€ BCKA, a CroparoT 3a MUHYTHI. O0a sTux mnmponecca Moryrt OBITH
BBIpQXEHBl OJHOW XMMHYECKOW peaklved, WAyIell B pa3IuyYHbIX HampaBieHUsX. B ogHoM
ClIy4yae aToM yTiiepoJia MPUCOSANHIET MOJIKYITy KHCIIOpoJa, 00pasys yriekucisiii ra3 (CO,), B
JIpyroM MOJEKyJia YIIEeKHUCIOro Tra3a ycBauBaeTcs pacteHueM. [Ipu 3ToM oHa pacmamaercs:
aToOM yIJIepoJila HMJST Ha OOpa3oBaHWE JPEBECHHBI, a MOJICKYJa KHCIOpPOJa BBIICISICTCS B
atMocepy. To ecTb B mpoliecce 00Opa3oBaHMs JIPEBECHHBI KHCIOPOJ SIBJISETCS MOOOYHBIM
HPOLYKTOM.

ECTGCTBCHHO, 4TO ApC€BE€CHHA COCTOUT HE TOJBKO H3 YIJICPOaA. Kax():[oe pacTCHHC
COACPIKUT HCKOTOPOC KOJIMYCCTBO BOJAbI 1 MHUHCPAJIIBHBIX coieit. Becem XOpoHmo U3BECTHO, YTO
CBe)KeCp}I6J'ICHH06 ACPCBO T'OPHUT IIOXO, a ITOCJIC 3aropaHusda BbIACIACT MHOI'O BOJISAHOI'O IIapa,
qTO ACJAaCT AbIM OT BJIAXKXHBIX APOB XOPOIIO 3aMETHBIM H3JaJICKA. HBGT II1aMCHHU FOpHHIGﬁ
APCBCCUHDBI OOBLIYHO )I(eJ'ITBIfI, IMOCKOJIbBKY H3 MHUHCPAJIBbHBIX cojie HaubOolee pacipoCTpaHCHbI
COJIM HaTpuA, a UMCHHO, €0 MOHBI OKPAIIMWBAIOT IJIaMA B JKCJITHIN OBCT, €CJIN ACPCBO POCIO HA
IIo4YBax, OoraThIX COISIMHU KaJiid, TO ApOBa U3 HCT'O AAKOT IlJIaMs C (1)I/IOJ'I€TOBI>IMI/I OTOIECKaMH.

Jl1s BBINIOJTHEHMSI 3a/1aHusl HEOOXOAMMO BBIUMCIUTH Maccy IpeBecHOro crtoja. IIpu stom
¢dopma cTBoJIa MPUHUMAETCS IKBUBaJEHTHON (hopme nmnunapa. CrenoBareabHO, HEOOXOIUMO
BBIUMCIIUTDh O0BEM IWIMHAPA U YMHOXWTH MOJIYYECHHOE 3HAUYEHUE HA IJIOTHOCTH JIPEBECHHBI.
Jlanee crenyer NOPUMEHUTh TPABUIO BBIYMCIEHUS MacChl BEIIECTB, YYacCTBYIOIIUX B
XUMHAYECKON peakiuu (1moapoOHO pa3o0paHO B TPUBEACHHOM HIDKE IMpHUMEpE pacdera) U
00BEIMHEHHBIHN 3aKOH Ta30BOTO COCTOSIHUS.

[Ipumep BbInonHeHUd 3ananus 1.1

Vcnosue. Kakoii 00beM YIJIEKHCIOTO Ta3a, B3SITOIO IPH HOPMAIbHBIX YCIOBHSIX,
HEOOXOJMMO TOTJIOTUTh PACTEHHIO, YTOOBI BBIPOCIIO JEPEBO CO CICAYIONIMMHU MapaMeTPaMH:
auametp ctBoia D=0,8 um, Beicota h=15 m, mnotHocTs apesecunsl p=0,08 4. [IpuHuMaem, 4To
BCS JIPEBECHMHA COCTOMT W3 YIJepoja, W YTO JPEBECHBIM CTBOJ HMMEET MPABUIHHYIO
WIMHIPUYECKYIO (hopMy.

Pewenue:
OnpenensieM Maccy m jepesa. Jljus 5TOro Imiomaab MONEPEYHOTO CEYEHHS, PABHYIO T I
,YMHOXHM Ha BbICcOTY h (paguyc r pasen D/2 = 0,4 m) 1 Ha IJIOTHOCTH p.

To ecTs,



m=nr'hp (1.1)
wma 3,14 x 15 u x (0,4 m)* x 0,08 m/m3 = 0,6 m = 600 xe.
OO6pa3oBaHue JPEBECUHBI U3 YTICKUCIOTO Ta3a UACT 10 PEAKIIUHU:
CO, —-C+0,. (1.2)
[Tpuaumaem B ypaBaenuu (1.2) maccy yraekucioro raza (CO,) paBHOU m;, Maccy yriepoja
(C) paBHOI1 m,, a ©X MOJIEKYJIIPHBIE MacChl paBHBIMU M; 1 M> COOTBETCTBEHHO.

BOCHOJ’ILSyeMCH COOTHOHICHUEM MACC pCarupyromux BEIIECTB U UX MOJICKYJISIPHBIX MACC:

ml k1M 1 (1.3)
m2 kK2M2 >
TJIe M; ¥ M, — MAacChl pEarupyrIuX BemecTs; M; u M, — UX MOJICKYJISIpHBIE Macchl; k; U k
— UX CTeXHoMeTprueckue KodhGUIHeHTs! (coriaacHo ypaBHeHHUO (1.2) OHU paBHBI €IUHUIIC).

ATomHas macca kuciopona paBHa 16, yrmepoma — 12 (u3 tabmuusr J.M.Menneneesa).
CooTtBeTcTBeHHO, MoJiekyJisipHas Macca CO, (M) paBHa 16 x 2 + 12 = 44; monekynsapHas Macca
yTaepoaa MPUHUMACTCS PaBHOW €ro aToMHoi Macce, T.e. M, = 12. Vcnonb3ys popmymny (1.3),
HOJTy4aeM:

gt m2*M1 . (1.4)
[loacraBnsis naHHBIE, TOTYyYaeM:
600x2 * 44
ml = = 2200«e.
12

N3BecTHO, 4TO TIpH HOPMAIBHBIX YCIOBHUSIX | MOJIb JI000TO Ta3a 3aHuMaeT o0beMm 22,4 1.
Tak xak 1 monb yriekucnoro raza umeer mMaccy 0,044 xe wim 44 2 (HOCKOJIBKY Macca OJHOTO
MOJIsl YACJIEHHO paBHAa MOJEKYJSIPHOW Macce), TO, YMHOXKHMB YUCIIO MOJIEH YIJIEKUCIIOro rasa,
conepskamuxcs B 2200 ke, Ha 22,4 71, TOTYyYUM UCKOMYIO BEJTUUHHY.

VCO 2 = 2200 =22, 41 w1120 2.
11200007
0, 044xe

Omeem. 00bEM YTIIEKUCIIOTO Ta3a, B3ATOr0 IPU HOPMAJILHBIX YCIOBHSAX, paseH 1120 i,

Tabnuna 1.1
BapuaHThb! 17151 BBIIIOJTHEHUS 3aJaHUs
NeNe Bun P, I 11 111 1\ \4

npesecunsl | o/em’ | Dow | hom | Dow | how | Dwm | hoa | Dom | how | Do | hwm
1 auna 0,45 1 19 |1 0,15| 2 0,6 19 | 0,9 9 10,75 | 12,3
2 COCHa 0,5 0,9 17 | 0,3 4 | 0,81 2 0,4 12 | 0,16 | 14,6
3 OyK 0,65 | 0,8 15 | 1,01 6 0,7 17 1,1 7 1092 17,1
4 ayo 0,7 | 0,7 13 1079 8 |0,79| 4 0,3 14 | 0,7 | 9,6
5 opex 0,66 | 0,6 11 1081 | 10 | 0,8 15 1,5 5 1032 1,5
6 rpyma 0,725 | 0,5 9 10,75 12 | 1,01 6 0,1 16 | 0,5 | 2,37
7 SCEHb 0,74 | 0,2 7 1,07 14 | 09 13 | 1,07 ] 3 02 | 59
8 KJICH 0,7 | 0,1 5 1,5 16 | 0,3 8 0,2 18 | 0,38 | 6,78
9 Kp.JIEPEBO 0,6 | 03 3 1,1 18 1 11 | 0,75 1 0,8 | 7,53
10 aKarys 0,77 | 0,4 1 09 | 20 {015] 10 | 0,5 | 20 | 0,74 | 1,24
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3adanue 1.2. OnpenesieHue NPOAYKTOB CrOPAHUS OPraHUYeCKOr0 TOIJIMBA.

W3BecTHO, YTO TPH CTOPAHHWH JIPEBECHHBI WM KaMEHHOTO YIJisi MOMHUMO YTJIEKHCIIOTO Ta3a
(CO,) moxer obOpazoBwiBaThCsi U yrapubiii Ta3z (CO,). Tlocmennuii JErKo OKUCISAETCS KHCIOPOIO0M
BO3[lyXa U TPU CTrOPaHUH TOIIMBA HAa OTKPBITOM BO3JyXEe WM MPU HATHMYUU WHTECHCUBHOW TSTU
OITACHOCTH JIJIs1 YeJIOBeKa He mpezcTaBiisgeT. OJHAKO B 3aKPHITOM TOMEIICHHH YTapHBIM Ta3 BeCchbMa
OTMaceH M MOJKET MPHUBECTH K TSKEIOMY OTPABJICHUIO U JJAXKEe CMEPTU. DTO MPOUCXOUT MOTOMY, UTO
MOJIEKYyJIa YrapHOTO Ta3a JIMIIb HE3HAYHTEIFHO MPEBOCXOAMT TI0 pa3MepaM MOJIEKYTy KHCIOPOa.
[lomanass mpu ABIXaHWM B OpPraHW3M, OHa HEOOPAaTUMO BCTPaMBAETCS B MOJEKYJIYy TeMOriioOuHa
(COCTaBJ'ISIIOHIaH KpOBI/I), KOTOpas B HOpPMAJIbHBIX YCIIOBUAX ABJISACTCS (TPAHCIIOPTOM»,
JOCTaBJISIONINM KUCIIOPOJ, ¥ BBIBOASINAS IPOAYKTHI OKUCTICHHsI (YrapHbIN ra3) U3 BceX TKaHEH Tena
4yenoBeka. B pesymprare CcHaOKEHHWE OpraHu3Ma KHCJIOPOAOM HapyliaeTcss — MecTo Ha
«TpaHcmopTepe» 3aHATO. Kak BHIHO M3 CKa3aHHOTO, MEXAY IPOIeCCaMU TOPEHUS W JbIXaHUS
IpoOCMaTpUBACTCA IIpsAMas aHAJIOT' .

[TockonbKy IUIOTHOCTH YrapHOTO Ta3a MEHbIE IUIOTHOCTH BO3JyXa, TO B MOMEIICHUsX 0e3
BEHTWISILIMM OH CKAIJIUBAETCS MOJ MOTOJKOM. M yrapHblil M yriieKuciblid Ta3sl HE UMEIOT HU IIBETa,
Ha 3amaxa, MOATOMY IOBBIIIEHUE UX KOHILIEHTPALMH J0 ONACHBIX YPOBHEW IPOUCXOAUT HE3aMETHO
JUIg JIoJield, Haxonasimuxcs B nomenieHHMH. Kpome Toro, mpu NpoX0XKJIE€HUH HaJ pacKajleHHBIMU
YIJISIMU  YTJIGKUCIBINA ra3 BoccTaHaBinuBaeTcs o yrapHoro (CO, + C = 2CO), uto mpejacraBiser
JIOTIOJTHUTENIbHYIO OMAacHOCTh, MOCKOJIbKY MpeneiabHo fomyctuMas koHueHTpauus (IIJK) yrapaoro
ra3a 3Ha4MTEJIbHO MEHBIIE, YEM YIJIEKHCIIOTO.

HpI/I BBITIOJTHEHHUH 3aJaHUuA HGO6XOJII/IMO IMOHUMAaThb, 4YTO HE€ BCC JOIMYIICHUSA, IMPUHATHIC B
06pa3ue peuicHus, UMCHOT MCCTO B PCAJIbHBIX YCIIOBUAX. B YaCTHOCTH, yrHeKHCHBIﬁ u yrapHLIﬁ Tra3bl,
HaxXoJ4Ch B 3aKPBITOM IIOMCHICHHWH, XOTd W pacrojJararoTCsa ApPYr Had APYroM H3-3a HeOHHHaKOBOﬁ
IIJIOTHOCTH, HO IIPU 3TOM HET YeTKOM TpaHUIIbI pa3acia, a CYmCCTBYCT HEKUM CJI0M CMEIINBaHUs.

ITpumep BrInonHeHus 3ananus 1.2

Vcnosue. Kaxoli o0beM 3aliMeT yrapHblii ra3, BBIICJSIONIMICS NPU TOJIHOM CrOpPaHUU
JPEBECUHBI, YIJIsI WIK JPYTrOro TOIUIMBA B TOMEMICHWU (0aHbKa «I0 YEPHOMY») CO CIEAYIOIIMMHU
napamerpamu: 1=4,0 v — nnunHa nomemenus; n=2,0 m — mmpuHa nomenienus; h=3,0 m — BbIcoTa
nomenieHusi. Macca toruuBa m=12 ke, koadp¢unuent cropanus k=0,8; koapdunnent, orpevaronuii
KOJIMYECTBY YTIEpoja, MOJBEPralIerocs HemoaHoMy cropanuio (oopasyromemy CO) y,=0,1;
Kod(hpuImeHT, oTBEYAIONIUN KOJIWYECTBY yrieponaa, obpasyromiero CO BO BTOPHUYHOM MpOIIECCE,
y,=0,15. T\=40°C=313K; P,=780 mm.pm.cm. Omnpeneautb, ¢ Kakoil BBICOTHI MOMEIIEHHUs OyaeT
HAUMHATBCA 30HA, 3allOJIHEHHAs YrapHbIM Ta30M. YTPOILEHHO I[ojlaraeM, 4YTO YrapHbIil ra3s
pacrioyiaraeTcsi BBepXy M He CMELIMBAETCS C JPYTUMH razaMH.

Pewenue:
CuuraeM, 4YTO BCE CropeBlliee TOIUIMBO — YHCTBIA yriaepoi. Torma ero KOJIHM4eCcTBO
OTIpeieTIsieTCs MPOU3BEICHUEM MacChl TOIUIMBA Ha KO (PUIIMEHT CropaHus:

m;=mXxk (1.5)
wmi m; =12 x 0,8 =9,6 ke.
[Tpu cropanum TOIUIMBA MapaJlIeIbHO YT JIBa Mpoliecca:
C+0,— COt (1.6)
2C + 0, — 2CO1. (1.7)
YacTh yriaeKuciioro ra3a BCTynaeT BO BTOPUYHYIO PEAKIUIO C pacKaJeHHBIMU YTIISIMU:

CO, + C=2CO0. (1.8)

Macca yriepoza, yuacTBytomiero B peakuuu (1.6), paBHa wim ~~ m;

m,=my x (1.9)
=9,6 x0,1 =0,96 xe.
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Macca yrnepoja, yuactBytromero B peakiuu (1.7), paBHa
ms;=m; X\ (110)
i mp; =9,6 X 0,15 = 1,44 xe.

O6mas macca yriepona, oopasytomiero CO, paBHa
my = m; + m; (1.11)
mwm my= 0,96+ 1,44 =24 xe.

Jns mpoctoThl OyzneM cuuTaTh, 4TO BeCh Ipoliecc 0Opa3oBaHUS YrapHOrO Tras3a HJeT IO
peakuuu (1.7). Wcxoast u3 COOTHONIEHHMsS Macc, Y4YacTBYIOIIMX B XHMHUYECKOH peakuuu (cMm.
MOSICHEHMSI K peleHuo 3a1anus 1.1), Haxonum Maccy 00pa30BaBIIErocs yrapHOro rasa.

* M
mco = MmO (1.12)

%
i mCO = 2,47 28 _ 5, 6xe
12
(Monekymsapayto Mmaccy CO HaxoguM Kak CyMMY aTOMHBIX Macc yriepoja H KHCIOPOAa;
koaurmentsr nepen CO u C B ypaBHeHUH (1.7) B3aMMHO YHUUTOXKAIOTCS).

O0beM, KOTOPBIN 3aliMET 3TO KOJIMYECTBO YrapHOIro ra3a IpU HOPMAJBHBIX YCIOBHSX,
COCTaBJISECT:

VEO 5,6K2 3 4y —44800 wmm 4,480 7'

0,
028ke
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(0,028 kr — macca omuoro moist CO; 22,4 1 — 00beM, 3aHUMAaeMBbIil OJJHIM MOJIEM ra3a MpH
HOPMAJIBHBIX YCIIOBUSAX — CM. TIOSICHEHUS K PeIIeHuIo 3aaanus 1.1).

[To ypaBHEeHHIO 00BEIMHEHHOTO TA30BOT0 3aKOHA HAWEM UCTUHHBIA 00beM yrapHOTro
raza npu T=313K:

POV OT1
Vacr = pirto (1.13)
rae Vo=Vco=4,480 »°’; Ti=273K;, P~=760 mm.pm.cm.
60mm. pm.cm.* 4, 4800° *313K 3
VUCT - *5,0Mm .

780mm. pm.cm.* 273K

[Tmomaae momMenieHus paBHa S =1xn=4x2 = 8x°.
OrmpeenuM BBICOTY 30HBI, 3aIIOJTHEHHOW YrapHBIM Tra30M:

VHCT 5, 0n
X= = =0, 625m.

S 8’
CrnenmoBarenbHO, YrapHBIM ra3 3amoyHUT nomenienne Boime ypoBHs (h — hx) wmm
3m—0,625m=2,375 m.

OrtBert: 30Ha4, 3allI0JIHCHHAs YTrapHbIM I'a30M, HAXOJUTCA BBIIIC YPOBHA 2,375 M.

BapI/IaHTLI JJIs BBIITIOJIHCHUSA 3aaHUA

Tabmuma 1.2
NeNe | m, ke | T, °C Py, K Vi V2 1, m n, m h, m
MM.pm.CI.

1 15 42 780 0,75 0,1 0,15 2 4 2
2 25 46 784 0,83 0,18 0,17 2,5 5 3,7
3 17 50 786 0,82 0,19 0,18 8 3 2,75
) 24 54 785 0,76 0,17 0,19 3 6 2,7
5 19 40 788 0,79 0,2 0,14 3 3 3
6 31 58 787 0,77 0,3 0,12 2 4 2
7 26 52 783 0,78 0,21 0,13 2,5 5 3,7
8 10 48 782 0,84 0,16 0,11 8 3 2,75
9 21 44 789 0,85 0,14 0,1 3 6 2,7
10 37 56 781 0,8 0,15 0,2 3 3 3

Ilo pe3yjibTaTaM HUTOTI'OB BBIIIOJHCHUSA IMPAKTHUICCKUX pa60T 1 OTBCTA Ha TCOPCTUUCCKHUEC BOIIPOCHI
Ha 3a4CTC BBICTABJIISACTCA.

— 90-100 6amioB, eciy MPaBUWIBHO BBINOJIHEHbI BCE MPAaKTUYECKUE PabOTHI U MPU OTBETE HA
TEOPETHYECKHE BOMPOCH], a TAK)KE Ha JIOMOJHHUTEIBHBIE BOMPOCH! OOyYaroIIUiics MoKasal,
YTO BIIAJICET MAaTEPUAIIOM M3YYE€HHOH JTUCIUIUTUHBI, CBOOOTHO IPUMEHSET CBOM 3HAHMS IS
O0OBSICHEHHS PA3IMYHBIX (PaKTOB;

— 76-89, eciu nMpaBWIILHO BBHITIOJIHEHBI IPAKTUUECKUE PabOThI MM B HUX JIOMYIIEHO HE Oolee
OJTHOW OMIMOKH, KOTOpasi ObLIa CaMOCTOATENBHO HCTPABICHA 00YJAIONIMMCS, W TIPU OTBETE
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HAa TEOPETUYECKHE BOMPOCH], a TakKe Ha JOTOJIHHUTEIbHBIE BOMPOCH OOYYAIOIIUNACS
JIOITYCKAeT HeTpyObIe OIIUOKY;

— 60-75 0amoB, eciy B BBIOJHEHHBIX MPAKTHYECKUX 33JaHHUSX JOMYIICHBI TPyObIe OIIUOKH,
KOTOpBIC 3aTe€M UCHpPaBIEHbl OOYyYAOIIMMCS TIPH yYaCTUU TIPErojaBareis WId
MPAKTHYECKOE 33/IaHKe HE BBHIMIOJHEHO B MOJHOM 00beMe, HO O0YYaroIHiicss CMOT JTI0BECTH
pelIeHre 10 KOHIIA IPU YYaCTHH MPEToaBaTelis, ¥ B OTBETaX HA TCOPETHYECKUE BOTPOCHI
JIOTTYIIEHBI OITHOKH;

-0 6aJ'IJ'IOB, €CJIM NPAKTHUCCKHUE 3aJaHUA HE BBIIIOJHCHBI WM BBINIOJHCHBI HE B IIOJIHOM

o0beMe, He JaHbl OTBETHl Ha TEOPETHUUECKHE BOMPOCHI W HE BBITIOJIHEHBI KPUTCPHH LIS
kareropuu 0-59 Gaos.

OreHKa 1Mo AMCLUILIMHE OIpeenseTcss B COOTBETCTBUH ¢ llonoxkeHuem o GayIbHO-pEHTHHTOBOM
cucteme g cryaeHtoB ¢uimana HUY «M3OU» B r. BoimkckoM M0 COBOKYNHOCTH PE3YyJIbTaTOB
TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U DK3aMEHALIMOHHON COCTaBIISIOLIEH.

B 3aBHCHMOCTH OT KOJIM4YecTBa 0aJIIoB 3a JUCHUILINHY BBICTaBJIACTCA:

Ounenka KoanuectBo 0a/110B
OIICHKA 5 («OTIMYHOY) 90 — 100 6amioB
o1ieHKa 4 («Xopo11io) 76 — 89 GannoB
OIIeHKA 3 («yJAOBJICTBOPUTEIIBHO)) 60 — 75 GanmoB
O1IeHKA 2 («HEYAOBICTBOPUTEIIHHO) 0 — 59 GamioB
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