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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Leanb ocBoeHusi TMCUMIUIMHBI COCTOMT B NPUOOPETEHHMU 3HAHUN M YMEHHUH IO 3KOJIOTMH, (OPMHPOBAHMHM HABBIKOB [0 I'PAaMOTHOMY IPUMEHEHHUIO
OCHOBHBIX IOJIO)KEHUH TUCIUIUIMHBI, HAIllPaBJIEHHBIX Ha MOJydyeHUE (yHIAMEHTAJIbHBIX 3HAaHUM 00 HSKOJIOTMYECKUX CHCTEMax U OCOOEHHOCTIX HX
(GYHKIMOHUPOBAHUS B YCIOBUSAX aHTPOIIOT€HHOW HArpy3KH, PallMOHAIBHOM HCIOJIB30BAHUN MATEPHAIBHBIX U DHEPreTHUECKUX PECypCOB, OPraHU3AINH U
MIPOBEJIEHUH PadOT MO JUKBUAINH MTOCIEICTBUN aBapuil, KaTacTpod, CTUXUHHBIX O€ICTBUH.

3azlaanu AUCIHHUIIJINHBI ABJIAIOTCHA:

OCBOEHHE OCHOBHBIX TEOPETHUECKUX MOJOKEHHUHM Kypca SKOJIOTUH;

nproOpeTeHne NOHUMaHUs IPOOIIEM IKOJIOTHH, CBSI3aHHBIX C JIEATEIBHOCTHIO YEJIOBEKA;

OBJIAQJICHUE YMEHUSMH JIOTHYECKH MBICIUTHh, OOOCHOBBIBATH MECTO M POJIb JKOJIOTHUECKHX 3HAHWUW B TMPAKTHUYECKOW NEATEITHHOCTH JIIOICH,
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHW; OMPENEIATh COCTOSHHE DSKOJOTHYECKUX CHCTEM B TPHUPOJEC W B YCIOBUSX TOPOJICKHX M CEIIBCKUX
MOCEJICHUH; TTPOBOIUTH HAOIIOICHUSI 32 TPUPOJHBIMH M MUCKYCCTBEHHBIMH 3KOCHCTEMAaMU C IIEJIbI0 MX OTMCAHUS W BBISBIICHUS €CTECTBEHHBIX U
AQHTPOTOTEHHBIX U3MEHEHUI;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIMIOCOOHOCTEH 00Yy4aromMXcsl B MPOIecce U3y4EHUs SKOJIOTUH; MyTel
Pa3BUTHUS IPUPOJOOXPAHHOM IEATEIHHOCTH; B X0€ pabOThI C pa3IMYHBIMU UCTOYHUKAMU UHPOPMAIIHH;

BOCITUTaHHE YOEKIECHHOCTH B HEOOXOJUMOCTH PAIMOHAILHOTO MPUPOAOIOJIB30BaHUsA, OEpeKHOr0 OTHOIICHHUS K TMPHUPOAHBIM pecypcaM M
OKpY’Karollel cpeqie, COOCTBEHHOMY 3/10POBbIO; YBAXKEHUSI MHEHHS ONIIIOHEHTA IpU 00CYX ACHUH SKOJIOTMUECKUX MPooIem;

HCIO0JIb30BAHME MPUOOPETECHHBIX 3HAHUM M YMEHUU MO SKOJOTMH B MOBCEAHEBHON >KM3HM JUISl OLICHKH IOCIEICTBUN CBOEH NEesATeNbHOCTH (U
NEeSITeIbHOCTH JAPYTHX JIOZEH) M0 OTHOUICHHIO K OKpYXalollel cpeze, 3A0POBbIO APYruX Jt0Jed U COOCTBEHHOMY 3/10POBbBIO, COOJIIOJICHUIO
MIpaBUJI TOBEICHUS B IIPUPOJIE.

@opmupyemble Yy 0Oy4aromierocs KOMIETEeHUHMHM U 3alIaHUPOBAaHHBIC Pe3yJibTAThl 00y4eHUs] IUCIUIUIMHE, COOTHECEHHbIE C HHIAMKATOPAMU
JMOCTHKEHUS KOMIIeTEeHIUH



Koax u HauMeHoBaHue
KOMIIETeHIIUH

Kon u HauMeHOBaHHMe HHAMKATOPA
MOCTHKEHUS KOMIIeTeHIUH

3aniaHnpoBaHHBIE Pe3yabTAThI 00y4YeHH s

OIIK-2 Cnocoben
COOTBETCTBYIOIIUI ¢uzuKo-
MaTeMaTHYeCKUI arrapar,
METO/1bI aHaym3a u
MOJEIUPOBaHUS, TEOPETHUECKOTO
u AKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHUS TpU  pelIeHU!U
npodeccroHalbHBIX 3a7a4

IMPUMCHATH

OIIK-2.5. lemoHCTpUpYET
MOHUMaHUe (PU3NUYECKHUX SBICHHUH
Y TIPUMEHSIET 3aKOHBI MEXaHUKH,
TEPMOIMHAMHKH, DIIEKTPHUECTBA
Y MarHeTu3ma

3HATh:
- OCHOBHbIE 3aKOHOMEPHOCTH B3aUMOJECUCTBUSI COOOIIECTB HKUBBIX OPIaHU3MOB

(B TOM 4HCIIE — U YEJIOBEUECKOTO COLIMyMa) C MPUPOJTHON CPEIoH;

- 0COOEHHOCTU BO3JIEHCTBUS Pa3HBIX OTpaciieldl XO3SHUCTBEHHOW IESTEbHOCTU
YEJI0BEKA Ha OKPYXKAIOILYIO CPENY;

- OCHOBHBIE BU/IbI 3aTPSA3HEHUS OKPY)KAIOILIEH CpeJibl;

- TIOCJIEACTBHUS 3arpsi3HEHUs OKPYXKAIOIIEH NMPUPOJHOM Cpeabl Ul 4elloBeKa U
HACEeJIEHUS B LIEJIOM;

- OCHOBHBIC ITYTHU p€ain3alilvn npnponooxpaHHoﬁ JCATCIIBHOCTH,

- OCHOBHbIE€ HOPMATHBBI KAYECTBA OKPYXKAIOIIEeH cpebl;

- OCHOBHBIC 3aKOHOAATCJIIbHBIC aKThI Poccun n MCKAYHAPOJAHBIC COTJIAIICHHA.
YMeTh:

- I'paMOTHO AaHAJIMU3UPOBATh U CaMOCTOATCIIBHO W OLCHHMBATH 3KOJOTHYCCKYIO
cutyanuio B mupe u B Poccuu;

- BBISBJIATH (DaKTOphl PHUCKA OCHOBHBIX 3a00JIeBaHHN YEIOBEKA, CBSI3aHHBIX C
3arpsI3HEHUEM OKPYKAIOIIEeH MPUPOJTHOUN CPEIbL;

- lenatb 000CHOBAaHHBIE, TOKA3aTENbHbBIE BBIBOIBI;

- IUIAHUPOBATh TUIIOBBIE MEPOIPUATHUS IO OXPAaHE MIPUPOJIbI;

- pa3palaTbiBaTh NPAKTHUYECKUE PEKOMEHJALUU [0 COXPAHEHHUIO NPUPOIHON
Cpenpl;

- NPUMEHATh HOpMaTHBHBIE MpaBoBble akThl Poccuiickoii denepauuu B chepe
3KOJIOTUH U 3/IpaBOOXPAHEHUS;

- CaMOCTOATEIBHO PadOTATh C y4eOHOI, HAYYHOI U CIIPAaBOYHOM JTUTEPATYPOH.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOI ITPOT'PAMMBI BO

I[I/ICIII/IHJII/IHa OTHOCHTCSA K q)aKy.HI)TaTI/IBHI)IM JUCHUIIIIMHAM.
I[I/ICIII/IHJII/IHa SABJIACTCA BaXXHBIM IIaroM B OBJIAJICHUN CTYACHTaAMU J11000ro0 HpO(bI/IJU[ KOMIICTCHIUUAMMU 110 IPUMCHCHHUIO METOJ0B OLCHKU ITPUPOJHBIX

(baxTOpOB Cpe/Ibl, INTAHMPOBAHUS B 00JIACTH OXPaHbI IPUPO/IbI, HABBIKAMH PAOOTHI ¢ 3aKOHOAATEIIEHBIMU M MHCTPYKTUBHBIMH MaTepralaMi B 00J1aCTH OXPaHBI
IIPUPOIBI.

Pe3ynbrarel 0OyueHust, moaydyeHHbIE TPH OCBOSHUHN JUCITUTUIMHBI, HEOOXOAMMBI TIPU U3YUYEHUH CIEAYIOIINX TUCIUIIINH: «be30macHoCcTh
JKU3HENEATSIIFHOCTH Y, « XUMH», «DU3HNKAY.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI

3.1. CTpyKTypa AUCHUNINHBI

OO01mast TpyI0eMKOCTb JUCITUTUIMHBI COCTABIISIET 2 3a4€THBIX €IMHMII, 72 Jaca.

Pazen auciMIinHel.

Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1Mo BUaaM

ConeprxaHne caMOCTOSITETLHOU

< o
Ne dopma MPOMEKYTOUHOM e i 5 § y4eOHoH paboThl paoThI
- q ()
n/m aTTecTaluu C%; § Q % KonTakrHas p Komr- (c yKaSaHHel\é TJ;;:;;();E:;? mom. 5.1 u
(no cemecmpam) 5 2 O | Jlex | Hp | Jla6 | KIIP | UKKII | TIA pOJIb
N3yuenne TeopeTudeckoro u
BsaumonelictBue MIPAKTUYECKOr0 MaTepuaa:
TEIUIOAHEPTrEeTHYECKOTO 00hEKTa [6], ctp. 18-30, 31-95
1 |cox y v 1 11 2] 2| = B B B . | [5], c1p. 12-23, 119-135, 210-226
pYXKaroIen Cpeaoi. B .
BIITOJIHCHUEC NOMAIIHETO 3aJaHHUsA:
Kpurepnn oneHKH KauecTBa [4], ctp. 46-51, 68-71, 83-91, 92-97, 102-
OKpY’)Karolen cpeibl 111.
HeratupHoe Bo3eiiCTBUE Mayerite Teopetirieckoro u
. MPaKTHYECKOr0 MaTepuana:
IPOMBIIUICHHBIX IPEAIPUATUI [5], ctp. 227-249, 250-273, 276-325
2 | Ha OKPYXAIOIIYIO Cpeny. 11 1 2 2 — - — — 7 - [6], cp. 277-298
OCHOBHBIE HAIIPaBJIEHUS 110 €TO I[ilIiIHOHHeII;T flgé‘ml‘ggelrgfaf;;?’gs 104
s CTp' - ’ - ’ - ’ -
CHHKCHHIO 198, 199-204, 205-211, 213-215, 216-222
3ammra aTMocQepsl. V3ydeHne TeOpeTHIeCKOro 1
DKONOTH3AIMS MPaKTHYECKOr0 MaTepuana:
3 | TEXHOJIOTHYECKUX TPOIIECCOB 11 1 2 2 — — — — 7 — [5], cTp.388-398, 399-416, 417-424
) [6], cTp. 308-321, 326-339, 340-366
3amura THAPOChEPHI. BbIMOTHEHNE TOMAIITHETO 33 aHUS:

WHxeHepHbIe pelieHns.

[4], cTp. 224-231, 234-242, 260-265, 278-




Pazen nuciMmiinHel.

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam

ConeprxaHne caMOCTOSITEIbHOM

< o, o
No dopMa IPOMEKYTOUHOIH o : 51 § y4ueOHOI pabOThI paboThl
- S o 0 .51
n/n aTTecTaluu :g § 2 2 KonraktHas cp KoHT- (c YKa3aHH€1\§ Tga:;;();i:;? nom. 5.1 u
(no cemecmpam) 5 % O | Jlex | Hp | Jla6 | KIIP | UKKII | TIA poJib
CHIDKCHHE «OTXOJTHOCTH) 286
npeanpuaTuii. bezorxoanas
TEXHOJIOTHUS
CHIDKEHHE TEINIOBOTO H3y4eHne TeOpETHIECKOrO 1
BO3JICHCTBIS Ha OK a1o MPAaKTUIECKOTO MaTepraia;
c Ci CHIDKEHYE PYKAIOILYIO [6], cTp. 366-372, 374-386
peay. 5 [5], cTp. 425-455, 456-458, 459-468, 487-
4 | BHEproeMKOCTH NPEeANpPUITUH, 11 1 2 2 — — — — 7 — 496
KaK HallpaBJICHUEC Brinmonnenue njomaniHero 3agaHus:
pecypcocoepexxenus. Termno [4], ctp. 290-297, 309-313, 327-334
YTHIH3aIUOHHOE 000pyA0BaHUE.
DKOJIOTHYECKOE HOPMUPOBAHUE. U3ydeHne TeOpeTHIECKOro 1
COCTOHHI/IC OK aro eI‘/'I chennl TMPAaKTUICCKOI o MaT€puala:
1 37I0DOBEE HaIC)ZJ)II;HI/IIS-{u peit [6], cTp. 391-395, 396-399
3 op : [5], ctp. 502-506, 507-518, 519-525, 526-
KOHOMHYECKIE MEXaHU3MBEI
5 10 1] 2| 2] - - - - 6 - |53
paroHaJIBHOI'O BrinonHeHne qoMalIHero 3aJaHust:
PUPOAOIOJIHE30BAHUSA U OXPaHbI [4], ctp. 335-341.
OKpYKarollen Cpeibl.
DKOJOTUYECKU MOHUTOPUHT
3ayer NPOBOAUTCS B YCTHOU (hopMe 110
3auer 18 1 - - - - - 0,3 - 17,7 | pe3ynbraram ycrneBaeMOCTH COTJIACHO
mporpaMmMe 3adera
Hmoco 3a cemecmp 72 1 10 | 10 - - - 0,3 34 17,7




[pumevanue:Jlek — nekuuun; IIp — mpakruyeckue 3austus; Jlad — maGoparopusie pabotel; KIIP — ayauropHble KOHCYIBTAllMM IO KypCOBBIM
npoekram/padotam; HMKKII — wHauBHOyanpHBIE KOHCYJABTALMM IO KYpCOBBIM mpoekTam/pabortam; ITA — mpomexyrounas arrectanus; CP —
CaMOCTOSITEIIbHASA pabota CTyIEHTA.



3.2.Kpartkoe coaep:xkaHue pa3iejioB
1cemecTp

1.B3aumooeticmeue menniodnepeemuyeckozo 00vekma ¢ okpycarowel cpedou. Kpumepuu
OYEHKU Kauecmeda OKpyicarouell cpeovl

[IpobnemMbl  B3aWIMOJCHCTBHS ~ DHEPIeTHKHM C  OKpykaromed  cpemoit.  CtpykTypa
TEIUIOPHEPTeTHYECKOW CUCTEMBI TPOMBIIIJICHHOTO MPEINPUATHS C YYeTOM B3aMMOACHCTBHS C
OKpyXaromen cpenoi. VICTOYHUKM 3arpsi3HEHHsI OKPYXKAIOLIEH Cpelbl Ha TEIUIOOHEPreTUYECKUX
oObekTax. OIeHKa BIMSHUS TEIUIOIHEPTEeTHYECKUX CUCTEM Ha OKpyXammymo cpeny. Cxema
B3aUMO/ICHCTBUSL 0OBEKTOB PHEPIETUKU C OKpyxkKarouleil cpenoit Ha npumepe TOC. PaccenBanue
HarpeTbiX BHIOPOCOB OT OAMHOYHOTO HMCTOYHWKA. KpUTEpHUM OLEHKH KauecTBa OKPY)KAIOLIEeH
cpenbl. Bozneiicteue TOC Ha OKpy»Karollyro cpeay.

2.Hecamusnoe 6o30eticmeue npomMuluieHHbIX NPEOnPUAIMULL HA OKPYHCAIOULYVIO CPEDY.
OcHogHble HanpasieHus O €20 CHUNCEHUIO

Bunel 3arpssHeHust okpykarouieil cpeapl. BoszelicTBue Ha arMocdepy. OKOJOTHYECKHE
MOCIIECTBUS  3arps3HeHuss arMmocdepbl. BosneiictBue Ha rujgpocdepy. OKOJIOTHYECKUE
MOCJIEICTBUS 3arpsA3HeHust ruipocdeprl. Harpapienuss nHXEHEpHOU 3a1uThl OMochephl.

3. 3awuma ammocgepol. Ixonocuzayus mexHonr02U4ecKux npoyeccos. 3auuma 2uopocgepeoi.
Hnocenepnvie pewienus. Cruscenue «omxoonocmuy npeonpusmuti. bezomxoonas mexnonocus
DKOJIOTH3AIUSl TEXHOJIOTUYECKAX TMporeccoB. OYHCTKAa Ta30BBIX BBIOPOCOB OT BPEIHBIX

npumeceil. PaccenBanue ra3oBbix BBIOpocoB B aTMochepe. 3ammra ruapocdepbl. MeTo 1kl 0OUMCTKI
CTOYHBIX BOJA. OCHOBHBIC TIOHSATHS W ONpEACTCHHS Oe30TXOJHON TEXHOJIOTUH. be30TxoaHbIe
npou3BojicTBa. [IpuHIMIBI 0€30TXOMHBIX TexHOJOTHHA. CrocoObl TepepadOTKA ¥ YTHIIH3AIHA
otxonoB. Knaccudukanus mMeTonoB nepepaboTKu TBepAbIX 0TX0A0B. CKiIaaupoBaHHE OTXOJOB.
Yrunuzanus otxo10B. Ckuranue (TEpMHIECKoe 00€3BpEKUBAHKE) OTXOIOB.

4. CHuoicenue mennogoeo 8o30elicmeus Ha oKpyscarouyio cpedy. CHUNICeHUe IHeP20 eMKOCU
npeonpusmull, Kaxk Hanpasneuue pecypcocoepecenus. Tenno ymunuzayuornoe 00opyoosanue.
[IpyHIMIBI CHUKEHUS TEIUIOBOTO BO3JEUCTBUS Ha OKpYyKarollyto cpeny. CHUKEHUE TEIIOBBIX

BbIOpOCOB. Vcmonb3oBaHMe YTHIM3allMOHHOTO oOopynoBaHusi. CHIDKEHHE HSHEPrOEMKOCTH
MPeaNpUATHI KaK HalpaBIeHUE pecypcocOepeKeHusl.

5. Oxonoeuueckoe nopmuposanue. CocmosiHue okpysicaroue cpeobl U 300P08be HACENeHUS.
ODKOHOMUYECKUEe MeXAHUZMbL PAYUOHAILHO20 NPUPOOONONb308AHUSL U OXPAHbL OKPYHCAIOULeli cpeobl.
IKONI02UYECKULL MOHUIMOPUHS

['uruennyeckoe HOPMHpOBAHHME TOKa3zaTelel atMocdepbl, ruapocdepbl, TOYBb U MPOAYKTOB
nutanus. [IpenensHo nmomyctumbie koHueHtparuu (IIJIK). IlpemensHo momycTtrmblie BBIOPOCHI
(ITAB). Ilpenensuo momyctumbie cOpockl (ITJC). CanutapHo-3anutabie 30HbI (C33). Dkosorus u
310pOoBbe uenoBeka. [IpupoaHbie U aHTPONIOTEHHBIE (PAKTOPBI, OMPEIEISIONINE 3J0POBbE UEIOBEKA.
NunuBuayanbHOe M TOMYISLUOHHOE 30POBBE. DKOJOTHYECKHE MPUHIMIIBI PAOHAIBHOTO
WCIIOJIb30BAHUSI  MPUPOAHBIX  PECypcoB U  OXpaHbl  mpupoibl. OCHOBBI  3KOHOMHKHU
MIPUPOIOIOIBE30BaHUS. JKOJIOTHUECKUE TIATeXKH. DKOJIOTHYECKIIT MOHUTOPHHT .

3.3. Tembl NpaKTHYECKUX 3aHATHI

1 cemecTp

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

VYiep0 ot 3arpsizHeHust aTMOC(hEpbl KOTEIBHBIMU NMPEANPUATUAME (2 yaca).

DddexTuBHOCTH pabOTHI OUUCTHBIX COOpYXKeHUH (2 "aca).

VYiep0 ot 3arpsizHeHus BOA0eMOB(2 Jaca).

BrnusiHue 3mekTpoOMarHUTHBIX MOJIeH Ha PUPOIHBIE IKOCHCTEMBI. DIIEKTPOMArHUTHBIE TIOJIS
UCIOJb3yeMble B TIPOU3BOJCTBEHHBIX YCIOBHX (2 yaca).

okrwn



3.4 Tembl 1200paTOPHBIX padoT

JlaboparopHbie pabOTHl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
3.5PIrp

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/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Homep u HauMeHOBaHHUE Pe3yJIbTaTOB 00pa30BaHus Unpexc Homep pasnesa TMCIMILIHHEI (B COOTBETCTBHM C 1. 3.1)
1 cemect DOopMBI KOHTPOJISA
10 JUCLUIUTNHE KOMIIETEHI] P
(B COOTBETCTBHH C pa3zeioM 3) un 3

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTHU B3aMMOJIECHCTBHA

COOOIIECTB KMBBIX OPraHW3MOB (B TOM YHCIE — U OIIK-2.5 T " .

N . T TOYHUKH 3arpsI3BHEHUST OKPYK 7}

YeJIOBEYECKOr0 COIMyMa) C PUPOJHON CPEeNIOi; CeT «HIeTo 3aTpASHCHIA OKPyHKaIOLIC
CpeJibl Ha TEeTUIOIHEPIeTHYECKUX 00bEKTax»

OCOOCHHOCTH  BO3ACUCTBUSI  Pa3HBIX  OTpaciel

XO35IICTBEHHOM  JEATENBHOCTH  4YEJOBEKa  Ha o

] OIIK-2.5 Tect «Buabl 3arps3HEHUsT OKPYKAIOLIEH Cpelbl.

OKPY’KaIOIIYIO Cpeay; : N N
BozneiictBue Ha atmocdepy. BoszaelictBue Ha
ruapocdhepy.  DKOJIOTHYECKHE  TOCIIE/ICTBUS
3arps3HeHus THApochepbD

OCHOBHBIE BUJIbI 3aIPS3HEHUSI OKPYKaIOLIEH Cpenbl; OIIK-2.5 Tect «3amura rugpocdepsl. MeToapl OYHCTKU

TMIOCJIE/ICTBHS 3arPsI3HEHUSI OKPYXKarollel MPUPOAHON CTOUHBbIX  BOA.  OCHOBHBIE  MOHATUS U

cpenbl 1JIs YeJIOBEKa U HACEJICHUS B LIEJIOM; X oIpeieeHus 6€30TX0JHON TEXHOIOTHI

OCHOBHBIE TIYTH pealM3aliy IPUPOJOOXPaHHON

ym p 1 PHPOTOOXP Tect «IIpMHIUIIBI CHUXKEHUS TEIIOBOTO
JIeATEIIbHOCTH; N
. | OIIK-2.5 BO3/IECTBUS HA OKPYKAIOILYIO CPEIy»

OCHOBHBIE HOPMATHBBI KadecTBa OKpYyXKaromen

cpensl;

OCHOBHBIE 3aKOHOZATENbHbIE aKkThl Poccnn M Mex- Tect «OCHOBBI 9KOHOMHUKH

JYHapOAHBIE COTIIAIICHMS MPUPOJOIONB30BaHUS. JKOJIOTHIECKUE TUIATEXKH.

e OIK-2.5 3ioiomqecmﬁ MOHHUTOPHHI»

YMmers:
Konrtponpras pabora

TPaMOTHO aHAJIM3UPOBATh M CAMOCTOSITENBHO U «OmpeneneHne Macchl BBIOPOCOB 3arpsi3HAIOMINX

OLIEHWBATH YKOIOTHUECKYIO CUTYallIO B MUPE U B OIIK-2.5 BEIIECTB aBTOTPAHCHOPTHBIMH  CPEACTBAMHU B

Poccuy; aTMOC(EpHBIN BO3IYX»

BBISIBIIATD (haKTOPHI PHUCKA OCHOBHBIX 3a001€BaHUN OITK-2.5 KonTponsnas pabora

YCJIOBCKA, CBA3AHHBIX C 3arpsAA3HCHUCM Opr)KaIOHICﬁ

«OrneHka ymepOOB OT 3arpsi3sHEHHs aTMochepsl




MIPUPOAHOH CpeBbl;

KOTCJIbHBIMU MPCATIPUATUAMI

Jc1aTb O6OCHOBaHHLI€, JO0Ka3aTCIbHBIC BBIBOJbI;

KonTponbnas pabora

IJIAHUPOBATH THUIIOBBIE MEPONPUATHS TI0 OXPaHE OIIK-2.5 X «Pacuer >((PEKTUBHOCTH pPabOTHl  OYMCTHBIX
TIPHPOJIBI; ' COOPYKEHHID»
pa3pabaThIBaTh PAKTUYECKHE PEKOMEH/IAIIHH IO KonTponbHas paGota
COXPAHEHHUIO TIPMPOTHOM CPeIbL; OIIK-2.5 X «O1enka yimep6a OT 3arpsS3HEHHS BOJOEMOB)
KonTponbnas padora
X «BnusHEE ~ JNEKTPOMATHUTHBIX — TONell  Ha
NPUMEHSTh HOPMATHBHBIE PABOBBIE AKThI pupomHEe  oKochcTemss | Pacuer  wacror
Poccuiickoit deneparuu B cdepe IKOTOTHH U OIIK-2.5 SMCKTPOMATHHTHOMO  TIOM  HCMONB3YEMBIX B
3/IpaBOOXPAHEHHS
P P TIPOU3BOICTBEHHBIX YCIOBUAX)
Bcezo uacos na pazoen oucyuniumb 1 1 1 1 10

(6 coomeemcmeuu c n.3.1)




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

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

1 cemecTp
— TECTUPOBAHUE:!
1. Tect «VcTOUHUKHU 3arpsi3HEHUS OKpPY’KaIOLIEH cpefibl Ha TEIIO3HEPT€TUYECKUX
00BeKTax»

2. Tect «Buapl 3arps3HeHUS OKpYXKaroliel cpenbl. Bo3aeiicTBue Ha atMocdepy.
BosnelicTBue Ha ruapocdepy. DKOJIOrHYECKUe MOCIEICTBUS 3arpsiI3HEHUS THAPOCHEPHI»
3. Tecr «3ammra ruapocdepsl. MeTOIbI OUUCTKHA CTOYHBIX BOJ. OCHOBHBIC TIOHATHS U
onpeseneHus: 6e30TX0THOM TEXHOJIOTHI)
4. Tect «IpuHIKIIBI CHUKEHUS TEMJIOBOTO BO3JCHCTBHUS Ha OKPYKAIOIIYIO CPELy»
5. Tect «OCHOBBI 3KOHOMHUKHU MPUPOJIOTIONH30BAHUS. DKOJOTUUECKHE MIIATEXKU.
DKOJOTUYECKUI MOHUTOPUHI»
— KOHTPOJIbHBIE PabOThI:
1. KourtpoasHas pabota «OrmnpeneneHre Macchl BBIOPOCOB 3arpsA3HSIONINX BEIIECTB
aBTOTPAHCIIOPTHBIMU CPEJCTBAMH B aTMOC(HEPHBIN BO3IYX»
2. KonTtpospHas paboTa «OneHka ymepOoB OT 3arpsS3HeHHs aTMOC(HEPBI KOTEITbHBIMU
MIPEANTPUATHIMI
Kontponsnas pabora «Pacuer 3¢phekTuBHOCTH pabOTHI OUUCTHBIX COOPYKEHUI
KonTponpHas padota «OneHka ymepba OT 3arpsi3HEHUs BOJI0OEMOBY
KonTponbHas pabota «BiausiHue 3/1€eKTpPOMarHuTHBIX NOJIEH Ha IPUPOIHBIE SIKOCUCTEMBI.
Pacder 4acTOT 3J€KTPOMArHUTHOTO MOJISl KCIIOJIb3YEMBIX B IIPOU3BOJCTBEHHBIX
YCIOBHAX»

ok w

bannbHO-pedTUHTOBAs CTPYKTYpa AUCLUUILIUHBI ABISETCS MPUTIOKEHHEM A.

4.2. IIpomMe:xxyToOUHAs aTTECTANMS M0 JMCHUIINHE (YACTH TUCUHUIJIMHBI):

1 cemectp
3a4eT C OLIEHKOMH.
OueHka ompezaensieTcs MO COBOKYINHOCTH PEe3Yy/lbTaTOB TEKYLIErO KOHTPOJISI YCIIEBAEMOCTH B
cooTBeTcTBUU C [lojoxkeHuem o GalIbHO-PEHTHHIOBOW cucTeMe AJs CTyAeHTOoB (umuana HUY
«MBHW» B 1. BomkckoMm.

B MMPUIIOKECHUE K JUIIJIOMY BHOCHUTCS OLICHKA, ITIOJIYUCHHAs 3a 1 CEMCCTD.

IIpumeuyanue: OueHOuYHBbIE MaTepUanbl MO JUCLHUIUIMHE TNpPHUBEICHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.
5. YYHEBHO-METOJNYECKOE OBECIIEHEHHUE JUCIUITVINHBI

5.1. IleyaTHble W 3JTEKTPOHHbIE U3IAHUS:

1. Mapunyenko, A.B.Dxonorus [DnekTpoHHBIH pecypc]: yueOnuk / A.B. Mapunuenko. — 8-e
U3 ., cTep. - DIEKTPOH. TEKCTOBbIE JIaH. — CII6.: Jlanb, 2020.
https://biblioclub.ru/index.php?page=book&id=573333


https://biblioclub.ru/index.php?page=book&id=573333

2. Tynaskosa, O.B. Dxonorus.[ nekTpoHHBIH pecypc]: yuebHoe mocobue / O.B. Tymskosa. —
2-e  w3d., CcTep. —  OJNeKTpoH.  TekcroBele  gan. —  CII6.:  Jlams,  2019.
https://biblioclub.ru/index.php?page=book&id=575175

3. Beromxkun, A.I'.OCHOBBI HHXEHEPHOU IKOJOTUU[ DIEKTPOHHBIN pecypc]: yued. mocodue /
H.A. KpupomeunHn. — 2-¢ wu3A., cTep. ONeKTpoH. TekctoBeie gaH. — CII6.: Jlaws, 2021.
https://e.lanbook.com/book/152483

4. JlenucoB, B.B.Dkonoruss u oxpaHa okpyxatouieil cpenbl. Ilpaktukym. [DaeKTpOHHBIH
pecypc]: yuebnoe nocodue /B.B. Jlenucos, T.U. JIpoBoBo3oBa, b.U. Xopynxuit A.I'. [u np.]. — 2-¢
u3]1., cTep. — DIeKTPoH. TekcToBbie nan. — CI10.: Jlans, 2019. https://e.lanbook.com/book/124585

5. Kopooxkun, B.U.Oxosorus :Yueonuk / B.W. Kopookun, JI.B. Ilepenenbckuit — 7-e u3g. —
PocroB v//]: ®enunkc, 2004. — 576 c.

6. Ma3syp, N.U.Kypc nnxenepnoii skonoruu: Yueonuk / 1.U. Mazyp, O.1. MonnaBaHoB — 2-
e u3g. — Mocksa, 2001. — 502 c.

5.2 JII/IIICHZWIOHHOC n CB050)1H0 pacnpocrpansieMoe nporpamMmmMHoOe oﬁecneqe}me:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKJIKWYasA NpodeccuoHalbHbie 0a3bl JAHHBIX U MHPOPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas napopmarronnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cucrema «KoncynabranT+» http://www.consultant-urist.ru

CrpaBouHO-TIpaBoBas cuctema «["apant» http://www.garant.ru

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

basa mannbix Scopushttps://www.scopus.com

[Topran oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza oTKpbITBIX JaHHBIX MuUHHCTEpCTBA Tpyda W  COIMAJIbHOW  3amuThl PO
https://rosmintrud.ru/opendata

basa nannbix Hayunoit snekrponnoit oubmuorekn eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podeccHOHaNBHBIX CTaHAaPTOB MHUHUCTEPCTBA TPY/la U COIMAILHOMN 3aIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manubpix MUHHCTEPCTBA SKOHOMUYECKOTo pasButus PO http://www.economy.gov.ru

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

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

denepanbHas TocylaapcTBeHHass WH(popManuoHHas cuctema «HaruoHanbHas 3JIeKTpOHHAsS
oubmmoTeka» https://H30.pd

HanumonaneHsiii mopran oraitn o0yuenus «OTKpbeIToe 0OpaszoBanuey https://openedu.ru

DnektponHas 6a3a manubix "Polpred.com O630p CMU" https://www.polpred.com

Odunmanpupiii  cadT DenepadbHOrO areHTCTBa 10 TEXHHUYECKOMY DPETYJIHPOBAHHUIO U
meTpostoruu http://protect.gost.ru/

DnextpoHnas 6ubnmnoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITIMHBI

JIeKIMOHHbBIE U MPAKTUYECKUE 3aHATHUSA NPOBOIATCA B YUEOHBIX ayJUTOPHUSIX, CHAOKEHHBIX
MYJIbTUMEIUMHBIMU CpPEICTBAMH JJIsI MHTEPAKTUBHOTO OOYy4eHHUs, 00OpYJOBAHHBIX HArJIsIIHBIMU
nocobusMu,  o0OpyloBaHMEM  JUId  TOKa3a  oOyyaroIlMX  MaTepuanoB,  CpEICTBAMHU
3BYKOBOCIIPOM3BEJICHUS, TOCKOM ayJUTOPHOM, 000pyA0BaHUEM ISl MPEJCTaBICHHS Mpe3eHTalun
(T1a3MeHHas NaHeNb, IEPCOHANIBHBIN KOMIIBIOTED).


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

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

DKonorug

(Ha3BaHME JMCLIUIUIHHBI)

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONIPUATHI TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH 10 M CHUIJIMHE!

KM-1 Tect «McTouyHHMKH 3arps3HEHHSI OKPYKAIOIIEH Cpebl Ha TEMJI0HEPIeTHYECKUX 00BhEKTaX»

KM-2 Kontponbhas pabora «OnpeneneHie Macchl BHIOPOCOB 3arps3HSIONINX BEIECTB
ABTOTPAHCIIOPTHBIMH CPEICTBAMH B aTMOC() €PHBIN BO3ILYX»

KM-3 Tect «Buabl 3arps3HeHus okpyxatoiei cpeapl. Bosaelicteue Ha atmocdepy. BosneiicTBue Ha
runpochepy. DKoIOrnIecKue Mmocie/ICTBUS 3arps3HEHHs THAPOCH ephbi»

KM-4 KontposbHas padora «OrieHka yiiepOoB OT 3arpsi3HeHHs aTMOC(HEPbl KOTETBHBIMU MPEITPUSITHSIMIY

KM-5 Tecr «3amura ruapocdepsl. MeToabl OUUCTKUA CTOYHBIX BOJ. OCHOBHBIC MOHSATHS U ONPEICICH HsI
0E30TXOJHON TEXHOJIOTHI)

KM-6 KontponbHas padora «Pacuer 3¢(eKTHBHOCTH pabOThl OUUCTHBIX COOPYIKEHHID

KM-7 Tect «IIpyHIUNBI CHUKEHUS TEMIOBOIO BO3/IEHCTBHUSA HAa OKPYKAIOIILYIO CPEY»

KM-8 KontponbHas pabora «OreHka yiiepda oT 3arpsi3HEHUs] BOJIOEMOB)Y

KM-9 Tect «OCHOBBI 5KOHOMHUKH TTPHUPOJIOONIE30BAHHUS. DKOJIOTHICCKUE TUTATEKH. DKOITOTHIESCKII
MOHUTOPHUHI»

KM-10  KourposbHas padota «BiusiHre 3JIeKTpOMarHMTHBIX T10J/IeH Ha IPUPOIHbIE SKOCHCTEMBI. Pacuer yactor
3NEKTPOMArHUTHOTO OIS UCTIONB3YEMBIX B TIPOM3BOZCTBEHHBIX YCIIOBHSIX)

Bua npoMeskyTO4HOI aTTecTalMM — 3a4€T C OIEHKOM.

TpynoeMKOCTh TUCIUIIIIUHBI =2 3.€.

Howmep Paspen mucuuIuiMeel Wunexc|KM-1|KM-2 |KM-3 | KM-4 |KM-5|KM-6 |KM-7 |[KM-8 |[KM-9 |[KM-10| 3auer
pasznena KM:
BzaumoneiictBue
TEIIOOHEPT ETUIECKOr'0
1 00BEKTa C OKPYKAFOIIEH + | + +

cpenoit. Kputepuu oreHku
Ka4yeCcTBa OKPY’KaOILIEH cpeibl

HeratuBHoe Bo3eiicTBHE
MIPOMBITIUTEHHBIX
NpEeAnpUATUNA Ha
OKPYKaOIIYO CPENy.
OcCHOBHBIE HAITPaBIICHUS 110
€ro CHIKEHUIO

3ammuTa aTMochepsl.
OKonoru3anus
TEXHOIIOTUIECKHIX TTPOIIECCOB.
3ammta ruapochepsl.
WuxeHepHbIe pelIeHusl.
CHIWKeHUE «OTXOIHOTH»
npennpuatuid. besorxonnas
TEXHOJIOI U

CHIKEHHE TEIIOBOTO BO3JICH -
CTBUS Ha OKPYKaIOIIYIO

4 cpeny. CHuxXEHUE + | + +
SHEPrOEMKOCTHU MPEIIPUSITHH,
KaK HarpaBJIeHUE




pecypcocoepexenus. Temno
YTHIIA3aIHOHHOE
000pyI0BaHKE

DKOJOTHYECKOE
HopmupoBaHue. CocTosiHUE
OKpY’Kalolen cpeabl U
3I0pOBbE HACEIICHHSI.
DKOHOMUYECKUE MEXaHU3MBI
panroHaIBHOTO
IIPUPOIOIIONB30BaHUS U
OXpaHbl OKPY’KAIOLIEH CPEBI.
OKoJIOrHYecKUil MOHUTOPUHT

MunumaibHbi 0aut 3a KM

60

MaxkcumManbHbIi 0asut 3a KM

12

12

12

12

12

100




MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
DenepajibHOE TOCYyIapPCTBEHHOE OI0KeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIET0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEILCKHI YHUBepcuTeT « MW

Oummana OI'BOY BO «HNY «MDHU» B r. Borkckom

Hanpasnenue noaroroku: 13.03.01 TennosnepreTuka U TeMJIOTEXHUKA

HaumenoBanue o0pa3oBaTenbHON mporpamMMbl: TemiodHepreTudeckue CHCTeMbl M HU(POBBIC TEXHOJIOTHH,
HNHaTe/utekTyanbHass pacnpejeieHHas J3Heprernka, LludpoBrbie cHcTeMbl yNpaBJIeHHS TEXHOJIOTHYeCKHMH
npoueccamu

YpoBenb 00pa3oBaHusi: GakajaaBp

®opma 00y4eHHUsI: O4HASA

OneHouHbIe MaTepUuaJibl 10 TUCHUILIMHE

PTH.03 DKOJIOI'UA

Boixkexknii 2023



OLICHO‘-IHBIC CpeacTBa JIs1 OLCHKU 3allJIAHUPOBAHHBIX PE3YJILTATOB O6y‘ICHI/I$I IO JUCHMIIIIMHE,
COOTHCCCHHBIX C MHAUKATOPaMU JOCTUIKCHUA KOMHCTCHHHﬁI

IIPUPOJIBI;

3armiaHupOBaHHBIE PE3YIIBTATHI 00yIEHHS Kozet
110 THCIHTUTHHE HHIUKATOPOB OHGHO‘-IHOG Cpe€aCTBO
JOCTHXKCHUS (TI/IH u HaI/IMeHOBaHI/Ie)
KOMIICTCHIINN
3uartn:
. Tect «McTouHUKH

- OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOICUCTBUS SAIPASHEHNA ORPYKAIOMEH

COOOIIECTB KUBBIX OPTaHU3MOB (B TON{’ qucie - u OIlK-2 CpesBl Ha

YEJIOBEYECKOTO COIIMYMa) C IPUPOIHOU CPEIOiA; TETLIOIHEPIeTHIECKHX
00BEKTaAX»

Tect «Buapl 3arpsi3HeHUs
- O0COOEHHOCTH BO3JCHCTBUS pa3HBIX OTpacieit OKPYKAroLIEN CPeIbL.
XO3AHWCTBEHHON  JEATENbHOCTH  YejloBeKa  Ha Bosnelicteue Ha
OKPYKAIOIIYIO CPENy; OIIK-2 atmocepy. BozaeiicTeue

- OCHOBHBIE BHJbI 3arpsi3HEHUS OKPY)KAIOIIEH Ha rUApochepy.

Cpebl; DKOJIOTHUYECKHUE
MOCIIECTBUS 3arpA3HEHUS
ruapochepb»

- TOCIEACTBHS  3arpsi3HCHUS  OKpYKarolleH Tect «3amura

NPUPOAHON Cpeabl Il 4YelOBEKa M HACEJICHUs B ruapocdepsl. MeTo bl

LIEJIOM; OITK-2 OYHCTKH CTOYHBIX BOJI.

- OCHOBHBIE MYTH pEATU3aAlUU MPUPOJOOXPAHHOU OCHOBHBIE IOHATHUSA U

JIESITETbHOCTH; ompeneneHus 0€30TX0IHOM
TEXHOJIOTUD)

. Tect «I[IpuHIMTIBI

- OCHOBHBIE HOPMAaTHMBBI KayeCTBa OKPYKAIOIIEU CHUDKCHIS TeLUIOBOLO

CpeabL, Ofik-2 BO3/ICHCTBUS Ha
OKPYKAIOIIYIO CPETYy»
Tect «OCHOBBI 5KOHOMUKHU

- OCHOBHBIE 3aKOHOJIaTelbHbIE akKThl Poccunm wu MNPUPOIOTIOJIH30BAHUS.

MEXKIYHAPOJHBIE COTJIALLICHHUS. OIIK-2 DKOJOTUYECKHUE TIATEKHU.
DKOJIOTUYECKU I
MOHUTOPUHT

Ymerh:

KontponbHas padota
rpaMOTHO AaHAJIM3UPOBATh M CAMOCTOSATECIBHO M «Onpeienenne Macchl
OLICHHUBATh JKOJIOTHYECKYI) CUTyalMI0 B MHUPE U B BBIOPOCOB 3arpsI3HSIONINX
Poccuu; OIIK-2 BEIIECTB

aBTOTPAHCHIOPTHBIMU

CpEeACTBAMU B

aTMOC(EPHBIN BO3TyX)»

. KonTpomnbnas pabota

- BBISIBJISITH (DaKTOPBI PUCKAa OCHOBHBIX 3a6oneBaHI/n:1 «OneHKa ymep6os oT

YeIOBEKa, UCB)ISaHHBIX C 3arps3HEHUEM OKPYKAIOLIEH OITK-2 3ArPA3HEHHS ATMOChEpHI

TPHPOAHON CPEBL, KOTEIbHBIMU
NPEIITPUATUIMM

- nenaTh 000CHOBAHHEBIE, JIOKA3aTEIbHBIC BHIBOIBI, KonTpomnbHas pabota

- IUJIAaHUPOBATH THIIOBBIC MCPONPHUATHS IIO0 OXpaHE OIIK-2 «Pacuer apexTuBHOCTH

pabOThl OUMCTHBIX




COOPYKEHUIN

- pa3pabaThiBaTh MPAKTUYECKUE PEKOMEHIAIUU II0

KonTtponsHas padora

- CaMOCTOSTENBHO paboTaTh ¢ y4eOHOW, HAydHOU U
CIIPABOYHOM JIUTEPATYPOM.

COXPAaHEHUIO PUPOIHON CPEbI; OIIK-2 «Oruenka ymep6a ot
3arpsI3HEHUS. BOJJOEMOB)
KonTtponsHas padora
«Bnusiaue

- [PUMEHATb HOPMATHBHBIE TMPABOBBIC  aAKThI IEKTPOMAarHUTHBIX MOJIEH

Poccuiickoit ®enepaniuu B cdepe OSKOJIOTHH U Ha IIPUPOJHBIC

3IpaBOOXpPaHEHUS; OIIK-2 JKOocUcCTeMEBI. Pacyer

qacToT
SJICKTPOMArHUTHOIO I10JIA

WCIIOJIb3YEMBIX B
MPOU3BOJACTBEHHBIX
YCIOBHUSIX»

Co;lepmalme OLICHOYHBIX CPEACTB. Ikana n KPUHTECPUH ONCHUBAHUSA

Tecr «McTOYHMKHN 3arpsi3HEHHMsl OKpPYKalOLIed cpeabl HAa TeEIVIOIHEPreTHYeCKHX

00beKTaxX»

Tect cocrout u3 8 Bonpocos. Bpems BeinonHenus 10 MUHYT.
[Ipumep BapuanTa Tecra:

Ne

o/ HauMenoBaHue TeCTOBOIO 3a1aHus U BapHaHTbI OTBETOB

1 1. K anTponoreHHbIM JanamadTaM OTHOCATCS
a) TOJIsl, TPAHCTIOPTHBIE MAarkCTPaIIH;

0) moJse3anuTHBIE TTOJIOCHI, KAHAIBI;

B) MPOMBIIIUICHHBIE arJIOMEpaIH, PY/Ibl;

T') BCE BBIIICTIEPEUHCICHHOE.

2 2. Ilpsimoe Bo3/1elicTBHE YeT0BEKA HA JKUBOTHBIX 3aKJII0YAETCs B:

a) THOeJ M )KUBOTHBIX OT XMMUYECKUX BEILECTB, IIPUMEHSIEMbIX 7151 00pHObI C BPEAUTENSMU TOJIEH;
0) rubeny U3-3a MoXKapoB, BO3HUKIINX B PE3yNIbTaTe IPO3HI;

B) THOCIIH M3-3a DIIMACMHHN 3a00JIeBaHUIA;

T') THOENH )KUBOTHBIX B CJIEJICTBHE 3aCyXH.

3 | 3. KocBeHHOe BIMsIHHE YeI0BeKA HA ;KHBOTHBIX 0Ka3bIBaeTcsl B pe3yJibTarte:
a) BEIPYOKH JIECOB, CTPOHUTEHCTBA CEJl;

0) pacmaike cTemnei, MpoKIaIKu 10POr;

B) OCYIIEHHUS OOJIOT, CTPOUTEIHCTBA TOPOIOB;

T') BCE BBIMIETIEPEIHCICHHOE.

4 | 4. HanGoJabliee Bo3/1eiicTBHE U3 BCEX BUIOB TPAHCIIOPTA HA COCTOSIHUE OKPY3KAIOIIEH cpe/Ibl 0Ka3bIBAET:
a) aBTOMOOMJIHHBII;

0) BHYTpEHHHIA BOIHBIN;

B) JKEJIE3HOIOP O’KHBIH;

T) TY’KEBOH

5 | 5. AuTponoreHHoe BO3/1elicTBHE HA MPUPO/Y NPOSIBJISIETCS B:

a) PE3KOM COKpAIIEHUH IUIOMAAN HEHAPYIIEHHBIX €CTECTBEHHBIX SKOCHCTEM;
0) yMEHBIIIEHIH OMOIIOTHIECKOT0 Pa3HO00pa3Hs;

B) TIOSIBJICHUSX MIPU3HAKOB HAPYIICHUS OMOCEpHOTO PAaBHOBECHS,

T') BCE BBIMIETICPEIHCICHHOE.

6 | 6. AuTpomoreHHoe BO3/AeiicTBHE HA MPUPOAY MPOSIBJIAETCS B:

a) PE3KOM COKpAIIEHUH HEBO30OHOBISIEMBIX MUHEPAIBHBIX PECYPCOB;
0) pe3KOM COKpAIEHUH HEBO30OHOBIISIEMBIX TOIUTMBHBIX PECYPCOB;
B) YBEIMUYCHUH OTXO/I0B MPONU3BOJICTBA U TTOTPEOICHUS;

T') BCE BHIIIENEPEUNCICHHOE

7 7. HaumeHbllee BO3eiiCTBHE U3 BCeX BUAOB TPAHCIIOPTA HA COCTOSIHUE
OKpY:Kalolleil cpe/ibl OKa3bIBaeT:

a) aBTOMOOMITBHBIH;

0) BHYTpEHHHI BOIHBIN;

B) JKE€JIE3HO/IOP OKHBIH;

') MOPCKOH.

8 8. IlpsiMoe Bo3eiiCTBHE YeJI0BEKA HA )KUBOTHBIX 3aK/JII04aeTCH B:




a) TuOeNH )KUBOTHBIX OT XUMHUYECKHUX BEIIECTB, MPUMEHIEMEIX 11 OOPHOBI ¢ BPSIUTEISIMH TIOJEH;
0) rubeny u3-3a MoXKapoB, BO3HUKIINX B PE3YIIETATE TPO3HI;

B) THOCITH M3-3a STIHICMHHN 3a00JICBaHUI;

T) THOCITH JKUBOTHBIX BCIICIICTBUE 3aCYXM.

Ilo pe3yibTaTaM TCCTUPOBAHUS BLICTABIISACTCA:
— 8 0ayuI0B ecii MPAaBWIIBHO BBITTOJIHEHO HE MeHee 90% 3amanuii.
— 6,5 6ayIoB, eCiM MPABWIIBHO BBITTOJIHEHO HE MeHee 80% 3a1anHuif;
— 5 Oayuta, eciii IPaBWJIBHO BBITTOJIHEHO HE MeHee 50% 3amanmid.

Tect «Buabl 3arpsi3HeHusi OKpY’kawiueidl cpeabl. BosgeiictBue Ha armocdepy.
Bo3saeiictBue Ha ruapocdepy. IKoJ0orudecKue nocjaeacTBUs 3arpsi3HeHus: ruapochepobny

Tect coctout u3 8 Bonpocos. Bpems BbimonaHenust 10 MUHYT.
[Ipumep BapuanTa Tecra:

Ne i/t HauMeHnoBaHue TeCTOBOIO 3aaHus U BapUaHTblI OTBETOB

1 3arpsizHuTe I aTMOC(EPHI 0 ATPEraTHOMY COCTOSTHHIO J€JISATCS:
A) Topstuue 1 XOMOTHBIE.

B) Xumuueckue u pusnueckue.

C) I'a3000pa3Hble, KUAKAE U TBEP/IbIC BEIIECTBA.

1) 'a3000pa3zHble , )KUAKUE U a3PO30JIbHBIE.

E) Opranmnueckuie u HEOpraHUIECKHE.

2 OCHOBHOI1 NTPUYMHON pa3pylIeHNs] 030HOBOI'0 CJ10S SIBJISIETCS !
A) bruonorndyeckue 0TX0/bI JKUBOTHBIX.

B) BbIOpOCHI IPOMBIIIUIEHHBIX MTPEATPUSTHH.

C) ®peoHsl.

JI) Cxxuranue UCKOMaeMoro TOIUINBA.

E) Kanneporenssle BemiecTna.

3 Hamun6osee pacnpocTpaHeHHBIH BU MPAMOr0 PeryJIMpoOBaHUs BOIHBIX PeCypcoB:
A) CTpouTensCTBO BOAOXPAHUIIUIIL

B) CtpourenbcTBO KaHAIOB.

C) 3ab0p BOIBI C MOMOIIBIO HACOCOB.

1) 3menenue pycia pex.

E) Cb6op cTouHBIX BOZ

4 IIpuponnbie pecypchbl HEOOXOAMMBIE IJISl ;KM3HEAEATEIbHOCTH YeI0BeKa:
A) TIpomyKThI MTUTAHUSL.

B) Dxonoruveckue.

C) DHepreTuyueckue.

1) Jlec.

E) CrippeBrie.

5 K ncuepnaeMbIM NpUPOIHBIM pecypcaM OTHOCST:
A) Kocmuueckue.

B) ®nopa, dayna, mousa.

C) ConmHeunast paauars.

D) Boxsr MupoBoro okeana.

E) AtmocdepHBIi BO3ayX

6 ITo cTenenyn 0YMCTKY NPOMBINLJIEHHbIE OTXObI AEJISITCS HA:
A) TlpoxomAmiie 09UCTKY, HEPOXOIAIINE OUNCTKY.

B) BriOpacsiBaeMbie TIOJI€ OYUCTKH.

C) Ilepnoandeckue U HETIEPHOIMIECKHE.

D) Oprann3oBaHHbIH U HEOPTaHU30BAHHBIH.

E) l'opsiaue u XonogHsbIe.

7 IIpombinuieHHbIE BEIOPOCHI 1O cOCO0Y Monaganusi B atMocdepy AessiTcs Ha:
A) Xumndeckue 1 (pU3NIECcKHe.

B) Xomnoansie u ropsaue.

C) Oprannyeckue 1 HEOpraHMIECKHUe.

D) Oprann3oBaHHbIe U HEOPTaHU30BAaHHBIE.

E) IN'az000pa3Hble, XKUIKHE U TBEPABIE.




8 YTo caesiaHO HA IEPBOM JTalle Pa3sBUTHS IKOIOTHH?

A) CobpaHO MHOTO BHIIOB KUBOTHBIX

B) N3yuenne npupoasl 3aMeHsETCSl TOCIIOACTBOM CXOJIACTUKH U OOrOCIIOBHSI.

C) Hayunnuce ucnonbs3oBaTh OTOHb W OPYIUS TPY/a.

D) Uzyden kpyroBOpOT BEIIECTB.

E) Haxomnen u cucreMaTH3upoBaH (paKTHIECKUH MaTeprall 00 yCIOBHSX KH3HU
JKHMBBIX OPTaHU3MOB.

IIo pe3yibTaTaM TECCTUPOBAHUS BBICTABJISACTCA:
— 8 6ayyT0B eciM MPaBWIIBHO BHITIOJIHEHO HE MeHee 90% 3amaHuil.
— 6,5 6ayIoB, eCiH MPABWIIBHO BBITTOJIHEHO HE MeHee 80% 3a1anHuif;
— 5 Ganna, ecnu MpaBWIBHO BHITIOJIHEHO HE MeHee 50% 3amanuii.

Tect «3amura ruapochepbl. MeToabl 0OYMCTKH CTOYHBIX BOA. OCHOBHbIE MOHSATHS H
omnpesesieHUsi 6e30TXOTHOI TEXHOJIOTHI

Tect coctout u3 8 Bonpocos. Bpems BbimonaHenus 10 MUHYT.
[Ipumep BapuanTa Tecra:

Ne

o/n HammenoBaHmne TECTOBOTO 3aaaHus U BaApUAaHTEI OTBETOB

1 YcTaHOBHTE HEPAPXUIO CHCTEM MOHUTOPUHIA OT MPOCTOro0 K CJI0KHOMY:
a) riI00aJIbHBIN (POHOBBI MOHUTOPHHT;

0) MOHUTOPHHT UCTOYHUKOB;

B) pETHOHAJILHBII MOHUTOPHHT;

I') IMITaKTHBI MOHUTOPHHT;

2 IIpennpusiTusi, Ha KOTOPBIX OCYLIECTBJIsIETCA KaK J00bl4a, TAK W XUMHUYeCcKasi
nepepadoTka ChbIpbsl MO MOTEHIHMAJIbHBIM BO3MOKHOCTSAM 3arpsi3HeHHsi Ouocdepbl
OTHOCHATCS:

a) K TIepBOM TpyIIIe;

B) K TPETbEH IpyIiie;

0) KO BTOpO¥ TpyIIIe;

') K YeTBEPTOH rpyrre

3 K oOopynoBannio s YyJdaBJMBAHUA TNbUIM CYXHMM CIIOCOOOM, OTHOCSTCS:
a) MbUIEOCAAUTEIbHbIE KaMephl;

0) LIMKJIOHBI;

B) abcopOepsl;

T') cKkpyOOepsI;

1) TICHHBIE alaparkl;

4 K o0opynoBanuio 1isl yJ1aBJIMBaHUs NbLIH CYXHMM CIIOCO00M, HE OTHOCATCS:
a) MbLICOCAAUTENIbHBIE KaMepHI;

0) IMKJIOHEI;

B) BUXPEBbIE IUKIIOHBI,

T') HacaJI0YHbIe OalTHU;

5 JloxaeBble W OT  TasgHHSI  CHera  CTOYHbIe  BOJAbI,  Ha3BIBAIOTCH:
a) IPOM3BO/ICTBEHHBIE;

0) OBITOBBIE;

B) aTMOC(]EepHBIE;

') KOMOMHUPOBAHHBIE,

6 J1a 3aaepaaHMsl KPYNHBIX 3arpsA3HeHM M YACTHYHO B3BELIEHHBIX BeLIECTB
NPUMEHSIIOT:

a) YCPEIHUTEID;

0) peuierky;

B) GUIBTp;




I') OTCTONHUK;

K ¢pu3uko-xuMnyecKUM MeTO1aM OUYMCTKH CTOYHBIX BO/I HE OTHOCATCS:
a) prmoTanus;

0) DKCTpaKIHs;

B) MOHHBII O0OMEH;

I') IPOLIEKUBAHUE;

Coopy:keHUsIMH  JJIsl OHOJIOTMYECKOl OYUCTKM CTOYHBIX BOJA  SIBJSIIOTCH:
a) 6nopuIBTPHI;

0) a9pOTECHKHY;

B) OKCUTEHKHU;

T) 03epa;

1) TIPY/IbL;

Ilo pe3yabTaTaM TECCTUPOBAHUS BBICTABISACTCA:

— 8 GayToB eciu MPaBWIIHHO BHITIOTHEHO HEe MeHee 90% 3amaHuil.
— 6,5 6amnoB, eciy MPaBUIILHO BBIMOJTHEHO HE MeHee 80% 3amanuii;
— 5 Ganna, ecnu MpaBWIBHO BBITIOJIHEHO HEe MeHee 50% 3amanuii.

Tect «IIpuHIMIIBI CHUKEHHUS TEIVIOBOI'0 BO3AEHCTBHSA HA OKPYKAIOLIYIO CPeay»

Tect cocrout u3 8 Bonpocos. Bpems BeimonHeHus 10 MuHyT.
[Ipumep BapuanTa Tecra:

Jlj;_)n HammeHoBaHME TECTOBOTO 3aJ]aHUsI U BADUAHTHI OTBETOB

1 YT0 OTHOCHUTCH K BTOPUYHBIM IHEPreTUYeCKUM pecypcam?
a) yroJib
0) IpeBeCHOE TOTIITUBO
B) 2JICKTPOIHEPT U
T') TETUIO MPOJAYKTOB CTOPAHUS

2 JlJ1s1 4ero He MOKeT MCMOJIL30BATHLCSI OUHILEHHAS CTOYHAs Boaa?
a) TIOJIUB CIIOPTHUBHBIX 0OBEKTOB
0) MoXapoTyIICHHUE
B) IIPUTOTOBJICHUE TPOTYKTOB TUTAHUS
') MOMKa TPOTYapoB

3 JIJ1s1 4ero He MOKeT HCMOJIb30BAThHCS OUHIIIEHHAS] CTOYHAsI BoIa?
a) TIOJIUB CIIOPTHUBHBIX 0OBEKTOB
0) mokapoTyieHue
B) IIPUTOTOBJICHHUE TPOJIYKTOB MU TAHUS
') MOMKa TPOTYapoB

4 peneasno nonycrumbiii Boiopoc (IIAB) —3To:
a) 9TO BBIOPOC IAHHOTO BEIIECTBA B OKPYKAIOIIYIO CPEy B €AMHHILY BPEMEHH, HE
OKa3bIBAIOIIHNI BIUSHKE HA 3J0POBbE YEIIOBEKA U €T0 MOTOMCTBO MPU KOHTAKTE C HUM
(BemiecTBOM) B T€UEHHE OMPEICIIEHHOTO MPOMEXKYTKA BPEMEHH
0) 3TO BBHIOPOC BEIIECTBA, HE OKA3bIBAIOIIUI BIMSHUE HA 3J0POBbE YEIOBEKA U €TO0
MMOTOMCTBO TPH €KETHEBHOM KOHTAKTe C HUM (BEIIECTBOM) B T€UEHHE 8 YaCOB B TEUCHUE
Bcero paboyero craxa
B) MaKCUMaJbHOE KOJIMYECTBO BEIIECTBA, KOTOPOE MOXKET ObITH BEIOPOIIIEHO B BO3/IyX
JTAHHBIM TIPEINPHUATHEM B €MHHILY BpEMEHH, HE BEIyIee K IPEBBIIIICHUIO B BO3AYXE €ro
MpeIeNbHO JOMYCTUMON KOHIICHTPAIUH
1) MAKCUMAJIbHBIF 00beM CTOYHBIX BO/JI, BRIOPACHIBAEMBIX B BOJIHBIN OOBEKT 32 IUHUILY
BpEMEHU, HEe IPUBOISAIINIA K MPEBBIIIEHUIO B BOJE MPENEITHHO JOMYCTUMOMN
KOHIIEHTPAIIMU JAHHON MpUMECcH

5 K kakoii 060/104Ke 3eMJIH OTHOCSTCSI TAKHE KOMIIOHEHTBI, KaK 3eMHAasl KOpa,

MAHTHS, IOYBEHHbIH €J101i?
a) atmMocgepa




0) ruapocdepa
B) Omocdepa
r) muTochepa

6 K kakoii rpynmne npupoaHbIX pecypcoB OTHOCATCA He(pTh, ra3, Toph?
a) MMHEPaJIbHO-ChIPHEBBIE

0) PHEpreTUYEcKre

B) BOJIHbIE

') Cpel03aluTHbIE

7 YTo He OTHOCHUTCS K HCTOYHUKAM 3arpsi3HeHus: atMochepbi?
a) MbuIeBbIE Oypu

0) JecHbIe TOXKapbl

B) U3BEpPKEHHE BYJIKaHA

r) crounble Bojbl JKKX

8 Kak Ha3piBaercsi Mepa 103bl paIHOAKTHBHOI0 00/ 1y4eHus1?
a) Oexkepenb

0) Oap

B) pacmaj

T') aKTUBHOCTh

HO pezynLTaTaM TCCTI/IpOBaHI/ISI BBICTABJISICTCA:
— 8 GayuToB eciu MPaBWIIBHO BHITIOTHEHO HE MeHee 90% 3amaHuii.
— 6,5 6amnoB, eciy MPaBUIILHO BBHITTOJTHEHO HE MeHee 80% 3amanuii;
— 5 Gayna, ecny MpaBHIIBHO BHITIOJIHEHO HEe MeHee 50% 3amaHuii.

Tect «OCHOBbI 3JKOHOMHUKHM TMPHPOJAONOJb30BAHUA. IJKOJOTHYECKHE IJIATEKH.
IKOJIOrHYeCKN MOHUTOPHUHI»

Tect cocrout u3 8 BonpocoB. Bpems BeinosiHenus: 10 MUHYT.
[Ipumep BapuaHTa TecTa:

No

o HaumenoBanue TecTOBOroO 3a/1aHusl ¥ BApUAHTHI OTBETOB

1 YT0 He OTHOCUTCS K (PU3HYECKUM 3aTrPA3HUTEIAM OKPY:Karomeil NpupoaHoii
cpenbi?
a) myMm

0) BuOpanus
B) DJICKTPOMArHUTHBIC U3ITyYCHUS
T') paIMOaKTUBHBIC BEIOPOCHI

2 Hcxoast U3 4ero paccyuTHIBAIOTCS NMpe/iebHO T0NMYyCTHMbIE BEIOPOCHI BPeIHbIX
BellecTB (BbIOepHTEe HEBEPHBI BAPUAHT)?

a) KOJIMYE€CTBO UCTOYHHUKOB 3arpsi3HEHUS

0) BBICOTa PACIIOJIOKEHUS ICTOUHUKOB 3arpSI3HEHUS

B) HAJIMYUE BOJOEMOB BOJIM3H UCTOYHUKOB 3arpsI3HEHHS

T') pacnpeseneHrne BEBIOPOCOB BO BpEMEHU U MPOCTPAHCTBE

3 B kakoii 30He 1bIMOBOr0 (hakejia MAKCHMAJIbHA KOHLEHTPaus BbIOPOCOB?
a) 30Ha nepedpoca (akena

0) 30Ha 3aJIBIMJICHHS

B) 30HA yIyIICHUS

I') 30Ha NOCTETIEHHOTO CHUKEHUS YPOBHS 3arpsi3HEHUs

4 peneasno nonycrumsbliii copoc (ILAC) —3to:

a) MaKCUMAaJIbHOE KOJIMYECTBO BEIIECTBA, KOTOPOE MOKET OBITh BHIOPOIIEHO B BO3AYX
JAHHBIM TPEANPUATHEM B €IMHULLY BPEMEHU

0) 9TO BBEIOPOC BEIECTBA, HE OKA3BIBAIOIIUI BIIMSHUE HA 3J0POBbE YEIIOBEKA U €TO
MMOTOMCTBO MPHU €XKETHEBHOM KOHTAKTE C HUM (BELIECTBOM) B TEUCHHE 8 YACOB B TCUCHHE




Bcero pabodyero craxa

B) 3TO BBIOPOC JAHHOTO BEIIECTBA B OKPY)KAIOIIYIO CPEy B €AMHUILY BPEMEHH, HE
OKa3BIBaIOH.[Hﬁ BJIMAHUC HA 3JOPOBLHC YCJIIOBCKA U €T0 ITIOTOMCTBO ITPHU KOHTAKTC C HUM
(BeIIECTBOM) B TEUCHHUE OTPEACICHHOTO MPOMEKYTKA BPEMEHH

I[) Macca BCUICCTBA B CTOYHBIX BOAAX, MAKCUMAJIbHO IOIIYCTUMAA K OTBCACHUIO B JAHHOM
MCCTC B CAMHUILY BPEMCHHU U HC NNPUBOAAIIAA K IPCBBIIICHHUIO HI[K JAHHOT'O BECIICCTBA B
KOHTPOJILHOM PacTBOPE.

5 YeM 10J5KHA OTAEIATHCA KIJIAs 32CTPOIKA OT MPOMBIIIEHHOT0 NpenpusaTHs?
a) CAaHUTAPHO-3aIUTHOMN 30HOM

0) 3abopom

B) )KMBOW M3rOPO/IbIO

T) 30HOM nepedbpoca (dakena

6 Kaxoii npouecc He OTHOCUTCS K MEXaHUYECKOIl 0YMCTKe OT B3Becel U
AUCTIEPCHOHHO-KOJJIOUAHBIX YacTHLL?

a) MpOoILIe)KUBaHNE

0) abcopOmmst

B) OTCTaMBaHUE

r) GUIBTPOBAHUE

7 B pe3yibTaTe Kakoro Npou3BoOACTBA BO3/€eliCTBHE HA OKPYKAIOIIYIO CpPe1y He
NPEBBILIACT YPOBHSA, I0NMYCTHMOI0 CAHUTAPHO-TUTHEHUYECKMMHU HOpMaMu?
a) 6€30TX0HOE

0) MaJ00TX0/IHOE

B) BOJIHOE

') MAIIMHOCTPOUTEIIHHOE

8 Kakoii Kj1acc oTxo10B HanooJ1ee onacen?
a) 1 xmacc
0) 2 kacc
B) 3 KJyacc
r) 4 KIIacc

ITo pe3ynbTaram TeCTUPOBAHUSI BHICTABIISICTCS:
— 8 bayuTOB eciM MPaBWIIBHO BHITIOIHEHO He MeHee 90% 3amaHuii.
— 6,5 6amnoB, ecii MPaBUJILHO BBIMTOJIHEHO HE MeHee 80% 3amaHuii;
— 5 Gayna, ecnu MpaBWIBHO BHITIOJIHEHO HEe MeHee 50% 3amanuid.

KontpoabHasa paGora «OmnpeneseHne Maccbl BbIOPOCOB 3arpsi3HAIIMX BeLIeCTB
aBTOTPAHCIIOPTHBIMH CPEICTBAMH B aTMOC(ePHBIil BO3TYX»

B HacTos11€e BpeMst OJHUM U3 OCHOBHBIX HCTOYHHUKOB 3arps3HEHUSaTMOC(HEPHOTO BO3/IyXa
ABIIAIOTCSL aBTOTpaHcnopTHble cpenactBa (ATC). Ha mrobom mpeanpusitud, B TOM 4YMCI€ U Ha
00BEKTax SHEPreTUKH, UMEETCS aBTOIapK, KOTOPBIH 3arpsA3HseT aTMOC(EPHBII BO3IYyX.

B ocHOBY MeToAMKH pacyeTa BHIOPOCOB BPEAHBIX BELIECTB aBTOMOOMIJIBHBIM TPAHCIOPTOM
3aJI0)KEH HOPMHUPYEMBIH YIENbHBI BBIOPOC MO aBTOMOOWISIM OTIENbHBIX TpyHN (TPY3OBBIE,
aBTOOYCBI, JIETKOBBIE) U KJIACCOB (110 IPy30MOAbEMHOCTH, TA0APUTHBIM pa3Mepam Uil aBTOOYCOB,
no pabouemMy oObeMy JABHUraTessl JUIs JIETKOBBIX aBTOMOOWIIEH) Uil KaXJOro THMA JABHraTems
(Oen3uHOBBIH, nu3enbHbIN). [Ipr TOM BEIOPOC BpETHBIX BEIIECTB KOPPEKTUPYETCS B 3aBUCUMOCTH
OT psla Haubojee CYyIIECTBEHHBIX (hakTopoB. B pesynbrare, B 00lIeM BHAE, pacyeT MacChl
BPEIIHBIX BBIOPOCOB, MOCTyNawmux B atMochepHsiii Bo3ayx or ATC cpeacTs, MpoU3BOAUTCS T10

bopmyre:



M T222 mijk Lik  2Kijkg
I kg
g g
rie Mi- macca i-ro BpeaHoro Bemiecta (okcuaa yrieposaa - CO, yrieBogopoaos -CH, okcumoB
azota - NOx u 1p.);
] - KOJIMYECTBO TPYII aBTOMOOWMIICH;
K - KoJIM4eCcTBO KJIAaCCOB aBTOMOOMIICH B JAHHOM TPYIIIIE;
g - KOJTMYECTBO THIIOB JABUTATEIICH, NCTIOIb3YEMbIX B TAHHOM KJIACCEaBTOMOOMIICH TaHHOMH
TPYIIIBL,
Mijkg - TPOOETOBBIN BEIOPOC I-r0 BPETHOTO BELIECTBA aBTOMOOMIIEM J-oHrpyrisl K -ro
KJlacca ¢ g-bIM THUTIOM JIBUTATENS TIPU IBUKECHUH, T/KM;
Z Kijkg - IPOM3BE/ICHHE KO3 PUIIUECHTOB BIUSHUS (PAaKTOPOB HA BBEIOPOC I-T0

BPEIHOTO BEIIECTBA aBTOMOOMIIEM J-0it rpymmbl K-ro kiacca ¢ g-bIM THIIOM JIBUTATEIS.

[lo nmelicTByromieit METOUKE AJIsi OTIENBHBIX IPYII aBTOMOOWJIEH YUHUTHIBAIOT pa3inyHbIE
Kod(d¢uimeHTa BIMAHUSA, B pe3yJabTaTe Yero pacueTHble (QOopMyibl s 1-f0 3arpsA3HSIONIEro
BEILIECTBA UMEIOT BU/I:

- JUIs1 ITKOBBIX aBTOMOOWMIIEH K-ro Kiiacca ¢ aBuraresieM g-ro Tuna

Mikg = mik -+ - ‘Ktig
Lkg Krig
g

r7ie Mikg - IPOOETOBBIN BEIOPOC I-T'O BPEIHOTO BEIIECTBA JISTKOBBHIMH aBTO- MOOHMIIsIME K-TO Kiacca

(c nBurarenem k-ro pabouero oobema) ¢ IBHraTeIsIMU g-IOTHIA MPU IBMIKEHUH, T/KM (CM. TaOJI.
3);

Lkg - mpober JIerkoBbIX aBTOMOOMIICH K-ro Kiacca ¢ aBuraresieM g-ro THITa,MIIH. KM;

Krig - kK03 duuenT, yduThIBalOMUi H3MEHEHHE BBHIOPOCOB 3arps3HAIONIMXBEIIESCTB
JIETKOBBIMU aBTOMOOMIISIMU TIPU IBUYKCHUH,

Ktig - KO3 OHUIMEHT, YYUTHIBAIOIIHMIA BIUSHUE TEXHHUECKOTO COCTOSHUSICTKOBBIX
aBTOMOOWIIEH.
Taobnuua 3.

HpO6€rOBLIe BLI6pOCbI 3arpA3HAOIINX BEHICCTB JICTKOBBIMHU ABTOMOOMJIAMHU COECH3UMHOBLIM
JABUTaTCIICM, I/KM

Pabounii o0beM aBHUraTeNs, HaceneHHbIN MyHKT
CcO CH NOx
Memnee 1,3 11,4 2,1 1,3
1.3-18 13 2,6 1,5
1,8-35 14 2,8 2.7




- JU1sl TPY30BBIX aBTOMOOMIIEH K-ro Kilacca ¢ ABHrarenieM g-ro TUI
Mikg =mik . -+ -Ktig T
g Lkg knig Krig
rlie Mikg- TPOOETOBBII BBIOPOC I-I0 BPEAHOTO BEIIECTBA TPY30BBIMU aBTO- MOOWISIMU K-ro Kiacca
(K-o0i#1 Tpy30MOABEMHOCTH) C IBUIATEIISIMU g-T'0 THIIA TP IBIKSHUH, I/KM (CM.Ta0I. 4);

Lkg - mpober rpy30BbIX aBTOMOOMIICH K-I0 Kitacca ¢ ABUraTreinsiMu g-r0 TUIa,MIIH. KM;

Knig - KO3(OUIMEHT yYUTHIBAIOIIUN HU3MEHEHHE MPOOETOBOTO BBIOPOCA OTYpPOBHS
HCI0JIb30BAHUS TPY301I0JbEMHOCTH U Npo0era;

Krig - KO3QPUIMEHT, yYUTHIBAIOIINI U3MEHEHHE BHIOPOCOB 3arpsA3HAIOIINXBEIIECTB
IPy30BBIMH aBTOMOOMIISIMY;

Ktig - k03¢ (UIIMEHT, YUUTHIBAIOIINI BIMSIHUE TEXHUYECKOTO COCTOSIHUATPY30BbIX
aBTOMOOMIIEH.

Tabnuma 4. IIpoberossie BEIOPOCHI 3arpA3HAIONINX BEIIECTB I'PY30BBIMU
aBTOMOOMIISIMU, T/KM

I'py3onogbséMHOCTH Tun HaceneHHbIil MyHKT
aBTOMOOWIIS UJTH ABUTATCILA
CO CH NOx
aBTOIOE3/1a, T

0,5-2,0 b 22 3,4 2,6
2,0-5,0 b 52,6 4,7 51
2,0-5,0 i 2,8 11 8,2
5,0-8,0 b 73,2 5,5 9,2
5,0-8,0 i 3,2 1,3 11,4

- I aBT06yc0B k-ro kiacca ¢ JABHUTraTeieM J-ro THIIa, MCIIOJIb3YIOIIMMCs HAalI€pEeBO3KaX h-ro
THUIIA

Mikgh mik Lkg Khi Kri Ktig T
g h g g

I Mikg - IpoOeroBbIi BEIOpOC I - ro BpeaHoro BemiecTBa aBrodycoMm k-ro kimacca (K-ro rabapura)
C IBUTATEJIIMU §-T0O THIIA IIPU IBHXKCHUH, I/KM (CM. Tabi1. b);

Lkgh - npo6er aBTO6yCOB k-ro kmacca c ABUTATCIIAMU 2-TO THUIIA ITIPHU HUC- IOJIb30OBAHWH B
KaueCTBC MApUIPYTHOTO MJIM Ha JAPYrux BHUAAX IIEPEBO30K, MIIH.KM;

Kkgh - K03 GUIMEHT, YUUTHIBAIOIUI U3MEHEHHE NMPOOEroBOro BeIOpoca OTBHU/IA MEPEBO30K;

Krig - KO3 pULMEHT, YIUTHIBAIOIUI U3MEHEHNE BBIOPOCOB 3arps3HAIOIINXBEILECTB
aBTOOYyCaMy NP JABMKEHUH MO TEPPUTOPUI HACEIEHHOTO MTYHKTA,

Ktig - K03 (uImenT, yauTeIBatOIUil BIUSHIE TEXHUUECKOTO COCTOSIHUAABTOOYCOB.

3HaveHus K03(hGUIIMEHTOB BIMSHUS IPUBEICHBI B TabIH1IE 6.



[TpoGeroBbie BBIOPOCHI 3arpsI3HSIONIMX BEHIECTB aBTOOYCaMU, T/KM

Tabmuna 5

Kuace aBro6yca (L Tun HacesieHHbI IyHKT
rabapuTHas JUIMHHA, ABHTATEIA CO CH NOx
M)
Oco60 mansie (L b 13,5 2,9 3
MeHee 5)
Mausrii (6,0 b 44 3,4 6,1
<L< 7)5)
Cpennnit b 67,1 5 9,9
A 4,5 1,4 9,1
Bonsmoi b 104 1,7 10,4
(10,5<L<12) Ji 4,9 1,6 10
Oco60 Gobmoii(L A 5 1,6 11
> 12)
Tabmuma 6.
3HadeHus K03GUIIMEHTOB BIUSHUS B (popmyIie
Ipyna asto Tun Koodg Hacenennsiit myHKT
TPaHCTIOPTHBIX JBUTAT | WIACHT
CpencTB eIt BI
CO CH NOx
JlerkoBble 5 Krig 0.87 0.92 0.95
ABTOMOOMIIH Ktig 1.75 1.48 1
Krig 0.89 0.85 0.79
I'py30BbIe b Knig 0.68 0.87 0.67
aBTOMOOWIH Ktig 2 1.83 1
Krig 0.95 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
Bwmm Kh1 0.9 0.96 0.89
ABTOOYCHI Ktig 2 1.83 1
Krig 0.95 0.93 0.92
Jimn Khi1 0.89 0.92 0.93
Ktig 1.6 2.1 1




3amanue:
Paccuurarh BanoBelil BBIOpOC BpeHbIX BellecTB (okcuaa yraepoaa — CO, okcuaoB a3oTa —
NOy, yrieBogoposoB — CH) oT aBTOTpaHCIIOpTa MO TEPPUTOPUH TOpoa 3a rol. MicxoaHbIe naHHBIC
ClIeAyIOIIHNE:

- TOJIOBO# Tipo0er (B MJIH. KM) IPy30BBIX aBTOMOOMIIEH ¢ 6eH3uHoBbIM JIBC

— Lx; rpy3oBbeix aBTOMOOMIEH au3enbHbIX — Ly; aBTOOycoB OeH3MHOBBIX — Lz; aBTOOYyCOB
TU3eNbHBIX — Lw; JIETKOBBIX aBTOMOOWIIEH — L (3HaueHue roJoBBIX MPOOETOB YISl KaXKIIOTO
BapuaHTa pacuera cM. B Ta0i. 7);

- mpobern  BHYTPM  MEPEUUCIICHHBIX TPYyNI  aBTOMOOWJIEH  pachpenensitoTcs
MPOTIOPIMOHAIBHO CTPYKTYPE TapKa: JETKOBbIE aBTOMOOUIN ¢ paboyuM OOBEMOM JBHUTATENS
menee 1,3 m — 24 %, 1,3-1,8 1 — 65 %, 1,8 1 u Gonmee — 11 %; rpy30Bbic C OCH3UHOBHIM
nBurareneM rpysomnoabéMuocteio 0,5-2,0 T — 18%, 2,0-5,0 T — 68

%, 5,0-8,0 — 14 %,; rpy30BbIc C TU3EIBHBIM JBUTATEIEM Tpy30m0abEMHOCTRIO 2,0-5,0 T — 80 %,
5,0-8,0 T — 20 %; cpennero kiacca (8,0-9,5 m) — 80 %, Gombmoro kimacca (10,5-12,0 m) — 20 %;
aBTOOYCHI C TM3ENIbHBIM JIBUTATENIEM, B TOM 4Hucie cpenHero kmacca — 1 %, Gompiioro kiacca —
44 %, oco00 OoJbIIOro Kiracca — 55 %;

- TpoOeroBbie BHIOPOCHI 3arps3HSIONINX BELIECTB MPH ABMKEHUHM aBTOTPAHCIIOPTHBIX
CPEICTB M MOMpaBouHble KOADOULIHEHTH! (KOAPPUIIMEHTHI BIUSHUS) 3a1al0TCS.

PesynbTaThl pacueToB 3aHOCSTCS B UTOTOBYIO TaOmuIty 8.

Tabnuna 7.
INomoseie mpobern ATC mo TeppUTOpUH ropoa, MiH. KM
Ne Ly 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
E 10 338,91 50,72 230 21,1 0
E Tab6muma 8.
dopma npecTaBICHUS PE3yJIbTaTOB pacyera.
['pymnpt u Bri6poc CO Bri6poc CH Bri6poc NOx CO+CH+NOx«
KHaCYEATC T %* T % T % T %




JlerkoBeie ¢ 6er3uHoBbIM JIBC pabounm o0beMoM

meHee 1,3

1,3 1,8

1,8 @onee

Hroro

I'py3oBbie ¢ 6en3uHoBBIM JIBC rpy30m1045€MHOCTEIO

O,Q‘,OT

Z,ﬁ‘,OT

5,0 8,0T

Hroro

I'py30BBI€ ¢ AM3ENBHBIMY IBUTATEISAMHU I'PY30I10AbEMHOCTBIO

2,0 5,0t

5,0 8,0T

Hroro

ABTOOYCHI ¢ 6en3nHOBbEIMU [IBC MapipyTHbIe

8,09,5m

10,5120 m

Htoro

ABTOOYCHI ¢ au3enbHbIMU JIBC MapmpyTHbIe

8,09,5m

10,5 12,0 m

Bonee 12,0
M

Htoro

Bcero
BBIOPOCHI
BpEIHBIX

BEIIECTB

— IIPOLCHTHBI 6epch51 110 OTHOIICHUIO BLI6poca «BCETO»




KonTposabHas pa6ora «Onenka ymep0oB 0T 3arpsi3HeHMsi aTMocdepbl KOTeJIbHBIMHU
NpeAnpUS THAMID)

KornoarperaTbl KOTEIBHBIX pPAOOTAIOT HA PA3IUYHBIX BHUJAX TOIUIMBA, W BBIOPOCHI
3arpsi3HSIONIMX BEIIECTB 3aBUCAT KaK OT KOJWUYECTBA M BHJA TOIUIMBA, TaK WU OT BHJA
Terioarperata. YUuThIBAEMbIMHU 3arpsi3HAIONIMMHI BEIIECTBAMU, BBHIJCISIIOIIUMUCS TIPU CTOPAHUU
TOILIMBA, SIBJISIIOTCS: TBEP/AbIC YACTHUIIBI (30J1a), OKCHJ YIJIepoja, OKCHUIbl a30Ta, OKCUIBI CEpHI,
IIATHOKUCH BaHA IS,

BrIOpoc TBepbIX YacTuIl (30J1bI) B IBIMOBBIX ra3ax KOTEIbHBIX ONpeessieTcs mo Gopmyle:
Mg =y °*me *(1 L)

rae (r — 30JIJbHOCTH TOIJIMBA, %,
M — KOJIUYECTBO U3PACXO0JOBAHHOTO TOIIJIMBA 3a IO, T,

f — Oe3pasmepHbIii KOIDOHUIMEHT, 3aBUCSIINI OT THIA TOTKH M TOILIMBA;IIsI KOTEIbHBIX,
paboTaromux Ha Masyre, npuasTh f = 0,01; Ha yrie f = 0,0023;

L: — 2QpexkTUBHOCTH 30JI0yTOBUTENEH; MPU HCIOJB30BAHUN LMKIOHA JUISIOUYMCTKU
OTXOIAIIMX ra3oB koteabHou Ly = 0,8.

Tabmuma 9.
XapakTEepUCTUKHU TOTIIIUB.
Bun Trommusa O, % S' % Qi", MK/
Masyr:
MaJIOCEPHUCTBIN 0,1 0,5 40,3
CEPHUCTBIN 0,1 1,9 39,85
BBICOKOCEPHUCTBIN 0,1 4.1 38,89
YTrob:
UepemxoBcKuit 27 1 17,93
Aselckuii 14,2 0,4 16,96
Kancko- A4uHCKAM 6,7 0,2 15,54
bypsitckuit 16,9 0,7 16,88
MuHYyCHHCKUN 17,2 0,5 20,16
BriOpoc okcua yriepoja pacCuuThIBaeTCs Mo Gopmyie:
M =c m (1001 q) 102
co co 1
rae qu HMOTEpH TEIUIOTBI BCJICACTBUE  \exanmyeckoii HETMOJHOTBI  CTOpaHMs

TorumBa, %; ans masyrta (1 = 0,5, ans yrst q1 = 5,5;

Cco— BBIXOZ OKHCH yIrJjiepoJa npu C:XUranmuu TOIlJIMBA, KI/T:



C =g R Q

co 2 1
rzie (2 — HOTepU TEIUIOTHI BCIEICTBHE XUMUYECKOW HETIOJIHOTHI CropaHus, %; IUIIKOTEIbHBIX
MPEINPUATHH KeIe3HOIOPOKHOT0 TpaHcnopra npuauMaetcs gz = 0,5; R - koaddunuenr,
YUUTBHIBAIOIINN JIOJIO TOTEPH TEIUIOTHI BCIEACTBUE XUMHUYECKONW HETONHOTHI cropanus: R = 1
st TBepaoro torwuBa; R = 0,5 mis

ra3a; R = 0,65 nns masyra,;

Qi — HMBMmIast TEIUIOTAa CropaHus HaTypaibHOTo TorumBa, MJx/kr (Tabi. 9).Beiopoc
OKCHJIOB a30Ta, T/TOJ, ONpeAeseTcs no Gopmyie:

oy =) -KNOZ(l)ﬁS :

rae Kno2 — mapamerp, XapakTepu3yIOIUi KOJTUYECTBO OKUCIIOB a30Ta, obpasyromuxcs Ha 1 ['J[x
TE11j1a, Kr/ FI[)K A1 Ppas3sjiIM4HbIX BUIAOB TOIUIMBA B 3aBUCHUMOCTH OT IPOHU3BOAUTCIIBHOCTHU
KoTioarperara; st Mazyra Knoz = 0,11; st yros Kno2 = 0,23,

B - ko3 duLKeHT, 3aBUCAIINI OT CTETIEHN CHIKEHUS BRIOPOCOB OKCUAAAa30Ta B pe3ysbTare
MPUMEHEHHs TEXHUIECKUX pemmeHuit. s kotnosnpounsBoautenbHocTho 10 30 T/9ac f = 0.

Br16poc okcuI0B cepbl, T/TOM, ONPEACISIETCS TOJBKO AJI TBEPAOTO M )KUIAKOTO TOTUTHBA 10

dbopmyme:
o =0@ms ., _,b% 4

2
rae S'— comeprxanue cepsl B TorumBe, % (Tabi. 9);

M

~N—
—
I
—
h=
~

:4..5 JIOJIsl OKCHJIOB CEPBI, CBI3BIBAEMBIX JIeTy4del 30701 TorumBa. [ yrneit Kancko-

AumHCckoro OacceitHa mpuHuUMaercs paHou 0,2, sxmbacty3ckux — 0,02, mpoumx yrmeir- 0,1;
mazyra — 0,2;

]73(2 — H0JId OKCHUIOB CEPhI, ylaBJIiMBacMasd B 30JI0YJIIOBHUTCIIC. I[J'IH CyXux

30JI0yJIOBUTENEH TpUHUMaeTcs paBHoii 0.

Pacuer BBI6pOCOB IIATHOKKUCHU BaHaIusd, HOCTYHaIOH_[eﬁ B aTMOC(l)epy CABIMOBBIMU I'a3aMH
IIpH C)KUT'aHUHU ) KUAKOT'O TOIIJIMBA, BBIIIOJIHACTCA 110 (bopMyne:

_ 1 103-
MV@s‘CV@s'Bm —Qﬁ L)
!

Irac B - KOJIMYCCTBO U3PACXOJ0BAHHOI'O Ma3yTa 34 I'oJl, T,

Cvo - cojiep)KaHue TATHOKHCH BaHAIWS B KUIAKOM TOIUIMBE, T/T; (TIpH
25
OTCYTCTBHH Pe3y/IbTaTOB aHaimM3a ToruuBa it masyra ¢ S’ >0,4 % onpemenstor mo dopmyiie
MIPE/ICTaBICHHON HIXKE;

- KOS(I)(I)I/II_[I/IGHT OoCCaHud IATUOKHUCHU BaHAIWA HAa MMOBCPXHOCTH HArpeBa KOTJIOB:

0,07 — MJIL KOTJIOB C IMPOMCIKYTOUYHBIMU ITapOHArpeBaTCIIsIMHA, OYUCTKA HOBerHOCTeﬁ HarpeBa

KOTOPBIX NPOU3BOAUTCA B OCTAHOBJICHHOM



cocrossauy; 0,05 — 1 KOTJIOB 0€3 MPOMEXYTOUHBIX MapoHarpeBareield Mpu TEX K€ YCIOBHUSX
OUYHUCTKH (IPUHATH 1pH pacyerax); 0 — I OCTaNbHBIX CITy4aeB;

_?7 - AOJIA TBEPAbIX HACTHUI[ B IPOAYKTAaX CropaHud XUAKOTI'O TOIJIMBA, YJIABJIMBACMBIX B

yCTpOMCTBAaX Uil OYMCTKH T'a30B Ma3yTHBIX KOTJIOB (OLIEHMBAETCS IO CPEAHMM I10Ka3aTessM
paboThl YIaBIMBAIOIIUX YCTPONCTB 3a

ron). B mpakTuueckoii pabote npuHUMaeTcs 7 = 0,85.

CO)ICp)KaHI/Ie IIATUOKHUCHU BaHAaAWA B JXUAKOM TOIUIMBE OPHUCHTHUPOBOYHOOIIPEACIAIOT 1O
bopmyre

C =94 St —
905 31,6

JIns KaK[I0TO MCTOYHMKA 3arps3HEHUs BO3AYIIHOM Cpelbl YCTAHABIMBAKOTCS HOPMATHBbI
npenenbHO-a0mycTUMbIX  BbiOpocoB (IIJIB) 3arpsisustomux BemiectB B atMmocdepy. [1JIB
ycraHaBnuBaoTes ¢ yueroMm [1JIK 3arps3sstomuyx BemecTs, ypoBHS UX (OHOBBIX KOHILIEHTpALIUH,
TUIPOJIOTUYECKUX, THAPOXUMUYECKUX, KIMMATOJOTUYECKUX, TIeO(PU3NUECKUX XapaKTePUCTUK
TeppUTOpUN W TPHUPOTHBIX 00bekTOB. CymHocTh BHeapenus [IJIB — orpanmueHune pa3oBBIX
BBIOPOCOB.

[Ipenenbro-momyctuMblii Beiopoc (I1JIB) — macca 3arps3HSAOMNUX BEIIECTB, BEIOPOIICHHAS
B BO3JAYILIHBII OacceliH B €IUHUIy BPEMEHM, KOTOpas HE CO3[JaeT B NPU3EMHOM MPOCTPAHCTBE
YPOBEHb 3arpsisHeHus Boiie, uem [TJI1K.

[Tnarexxn mpeAnpusaTHS 32 HOPMATHUBHBIA BBHIOPOC 3arps3HSIONINX BEIIECTB B aTMocdepy,
TBIC. PY0./TOJI, OTIPEACIISAIOTCS] 3aBUCUMOCTHIO

n
3

7 EEH oni M 10 npu Mi < Mns;,

[ =l

rae [y, ui — cTaBka ruiathl 3a BeIOpoc 1 T i-ro 3arpsi3usiromiero Bemiectsa Brpeaenax [11B, pyo.;

Mi — dakTrueckas Macca BEIOpOCa I-Io 3arpsA3HSIOIErO BEIIECTBA, T/TOI;
Miysi — Macca MpeAeabHO-I0MYCTUMOTO BBIOPOCA i-T0 3arpsA3HSIONICTOBEIIECTBA, T/TO/.

CraBka 1uiaThl, py0./T, 32 HOPMATUBHBIN BBIOPOC I-r0 3arpsA3HSIONICTOBEIIECTBA
onpezensercs no Gopmyre

Iyo i Bo.i Ks.amm. Ky
rae  Heni 0a30BbIi HOpPMATHB IUIATBl 32 BBIOPOC I-TO 3arpsA3HSIONIETOBEIIECTBA,
pyo./T;
Koarw — KOX(DOUIMEHT 3KOJOTMYECKOW CHTyallMd M OSKOJOTHYECKOW 3HAUYMMOCTH

armochepsl; 11 Ko ame = 1,4;

Ky — koo dumment naaekcanuu (yrBepkaaeTcs mo Kaxaomy roay Munnpupoasl Poccun
mo cornacoBanuio ¢ MunbuHom u MundkoHomuku Poccum). B mpakrtuueckoit pabote
npunumaercs Ky = 90.



IIpu otcyrctBum HOopMmaTHBOB IIJIB mns mcrounmka BBHIOpPOCOB B arMmocdepy Imarta 3a
3arpsA3HCHUEC CHUTACTCA CBGpXHOpMaTHBHOﬁ 1 B3UMACTCA B IIATUKPATHOMPA3IMEPC.

B npaxTtuueckoii paboTe TpeOyeTcsi OnpeenuTh MacChl BBIOPOCOB 3arpsi3HAIONINX BEIECTB
B 3aBUCHMOCTH OT BHUJIa M KOJIMYECTBAa HM3pacxojoBaHHOro torumBa (M), ronoBoii ymep0d ot
3arpsi3HeHUsT aTMOChepbl KaKIbIM K3 3arpsustonmx Bemiects (1) 1 cymMMapHbie 3HaYCHHUS 3THUX
BenmuuH (M, I1). Pesynbrarer pacuetoB cBomsiTcs B Tabnuiy mo tumy tabmuisl 10. Mcxomnbie
JAaHHbIE K [TPaKTUUECKON padoTe npuBeaeHbl B Tabnuue 11.

Tabnuma 10.
NunuBuayanpHas Tabauila pacueToB yiepOOB OT 3arpsi3HEHHS aTMOC(epbl
_ Heui, py0./T I0;
I | HrpeneHTs! 3arpsi3HeHus M;, T/ron ’
yroie MasyT TBHIC.pyO./TON
1 3ona 0,17 8,25
2 Oxcun yriepomaa (CO) 0,005
3 |Oxcumpr azota (NOx) 0,42
4 Oxcunpl cepol (SOy) 0,33
5 [[Iaruokuck Banamust (V20s) _ 8,25
Hrtoro > >
Tabmuma 11.
HcxoHble aHHBIE 110 BapUaHTaM
No Bap. Bun Tomusa Pacxon Tomausa, T/TO1
1 yroJib A3eicKuit 10000
2 Ma3yT BBICOKOCEPHHUCTBIN 2400
3 yroib UepeMxoBckuit 12000
4 Ma3yT CEpHUCTBIH 2700
5 yroib Kancko-AuuHckuit 15000
6 Ma3yT MaJlOCEePHUCTBIN 3000
7 yroib bypsitckuit 13000
8 yroiab MUHYCHHCKHN 12500
9 yroiab YepeMxoBCcKuil 16000
10 yroib A3eickuit 20000




KonTpouabHnas pabora «Pacuer 3p(peKTHBHOCTH PabOTHI OYMCTHBIX COOPYKEHUID)

OumncTKa CTOUHBIX BOJ — 00pabOTKa CTOYHBIX BOJI C LIENIbI0 pa3pyLIECHUS WINYAAJIECHUS U3
HUX BpPEIHBIX BEILIECTB C LENbI0 YIYULIEHUS €€ KauecTBa, OJHO M3 BAXHEUIINX MEPOIPUITHH 110
OXpaHbl TUApPochEpsl OT 3arps3HeHusl. OYUCTKYCTOYHBIX BOJ MOYKHO OCYHIECTBIISTH PAa3IMYHBIMA
cnoco0amM#, KOTOPBIE MOXXHO KJIACCH(HUIMPOBATh CIEAYIOMIMM 00pa3oM: MeXaHW4ecKas
(oTrcramBanme,  (QUIbTpAlMs,  WCHOJB30BAHWE  THIPOIMKIOHOB), ($U3NKO-XUMHUYECKas
(voarymsmus, (roTarus), XuMuueckasi (OKHCICHHE, HeUTpaau3anus) U OHOJIOTHYecKass OYUCTKa
(adpoTeHkH, OMOJIOTUYECKHE TPYyabl, OHMOPMIBTPHL.). BEIOOp MeTOma MW COOTBETCTBYIOIIETO
0o0Opy/lOBaHUS ~ ONpENENIeTCs  XapaKTepUCTUKaMHU  3arpsi3HEHWH, MX  KOHIEHTpauuei,
(Gbu3NYEeCKUMU U XUMHUYECKHMMH CBOMICTBaMH, a Takke TpeOoBaHUAMHU 3(P(HEKTHUBHOCTU OUYMCTKH
cOpOCOB.

['myOuHa OYMCTKM CTOYHBIX BOJI OYHUCTHBIMU COOPYKCHHMSIMH W BBIHOC TPHUMECEH B BOJHBIC
00BEKTHI YCTAHABJIMBAIOTCS Ha OCHOBE HOPMATHMBOB MpeeNbHO aomycTuMbIX copocoB (ITJIC) u
BPEMEHHO corjlacoBaHHbBIX cOpocoB (BCC).

[TokazarensiMmu kauecTBa BOJbI — HECYIIEH cpelibl COPOCOB — SIBISIOTCS 3HAUYEHUS KOHIIEHTPAIUi
B HEW BpeIHBIX BemecTB Ci. Heobxommmas 3(G(GEKTHBHOCTH OYMCTKH 1)i CTOYHBIX BOJ OT I-TO
3arpsI3HAIOIIETO BEUlecTBa omnpenensercs no Gopmyse:

ull Cem Cou 100

n = C
cm

rae Cer — KOHIIGHTpAIMs BEIIECTBA B CTOYHOM BOJE MOCTYIAIOIICH HAa OYHMCTKY,MTI/J;

Cou — KOHIIEHTPALIMS 3arPSI3HSIONICTO BEIISCTBA HA BBIXOJE M3 YCTPOMCTBA,pa3pelleHHbIH K cOpocy B
BOJHBINA OOBEKT, MI/JI.

/-Q

i X
=re—+ [+ C
oY q + ¢

rae I - pa3pelI€eHHOC YBECIIMUYCHUE COJCPKAHMA 3arpsA3HAIOIICTO BEIIECTBA B BOJCBOJHOIO 00BEKTa B

PaCYCTHOM CTBOPEC;

Q — pacxox BOJIOTOKA, Me/c;
(| — pacxoi CTOYHBIX BOJI, M°/C;

Y- KOB(I)(l)I/II_[I/IeHT CMCHICHUA IJId PACCMATPUBACMOTI'0O YHaCTKa BOAOEMA,



Cp KOHIIEHTpALMs BEIIECTB B BOJE BOJHOIO OOBEKTA 10 cOpOca CTOYHBIX BOJI, MI/JL.

D¢ (heKTUBHOCTh OYHCTKA HMEET, MO CYIIECTBY, CMBICI KO3((HUIMEHTA IOJIE3HOTO ACHCTBUS
(KITI) cooTBeTCTBYIOIIETO yCTpoiicTBa. BenencTBue 0obioro pasHooOpas3ust CBOMCTB mpuMeceit
(mammpumep, uX (pa3oBOro cocTosiHUsA, (PAKIMOHHOTO COCTaBa, TEMIIEPATyphl M Ap.) B TOTOKE
CTOYHBIX BOJ| PEIINTh 33/Ja4y NPUEMIIEMOH OYHCTKA B KaKOM-JHOO OIHOM YCTpPOICTBE
MPaKTUYECKH HEBO3MOXKHO. OTMEUeHHOe, ompeessieT He00X0AUMOCTh PUMEHEHHUSI CUCTEMBI N
MOCJIE/IOBATEIbHO COCIMHEHHBIX AallaparoB, KOTOpas gaeT oOuryro 3¢dekTuBHOCTh Mo i-if
IPUMECH:

_n . -_Zn . _n
n 11 i1)(1| ). (1

e Nij — 3QGEKTUBHOCTh OYUCTKH OT I-i IPUMECH B J-M YCTPOKCTBE.

in)

KoHcTpyKTHBHBIE pelieHHs] yCTPOMCTB OYMCTKH BECbMa Pa3HOOOpa3HbI, OJHAKO, 3aJI0’KEHHBIX B
HUX TPUHLUIOB BBIBOJA 3arpsA3HSIONIMX BEUIECTB HEMHOIO: TIPAaBUTALIMOHHOE OCAXKICHHE
(orcrauBanue), GpuibTpoBaHue, GIoTaNNs, HHEPIUOHHOE pa3jelieHne, OMOJIOTHYeCKasi OYUCTKa U
psang apyrux. B nmaHHONM paboTe paccMOTpUM TEXHHYECKHE YCTPOMCTBA, ACMCTBHE KOTOPBIX
OCHOBAaHO Ha peanu3anuu GuiabTpanuu, (GIoTaluu, HHEPIUOHHOTO pa3/ieieHus, OMOJOTHYecKoi
OYMCTKE. B CIOXHBIX CHUCTEMaxX OYUCTKH CTOYHBIX BOJ 3TH YCTPOMCTBA MOTYT BBICTYNaTh B
KaueCTBE OTJEIbHBIX IEMEHTOB.

3aoanue

1. TIpoussectu pacuer HEO6XOAUMOM SPHEKTUBHOCTH OYMCTKH CTOUHBIX BOJ OT 3arPA3HAOMINX
BeniecTB (mpeacTaBieHHbIx B Tabmuie Nel3) cOpackiBaeMbIX HMPEANPHITHEM B BOJAHBIE OOBEKTHI,
YUUTBIBAsI €r0 Ha3HAYCHUE.

2. Ha ocHOBe NpPOM3BEIEHHBIX PACYETOB I KKIOTO BEIECTBA IIPEUIOKHMTH OYUCTHOE
COOpPYXKEHHE W3 MPEICTaBIeHHBIX B TaOmuie Nel4, nmubo mx KOMOWHAIWIO 0OECIICYHBAIONIUX
HEOOXOUMYIO CTETICHb OYHCTKH.

Ta0numa 12.

WunuBuyanbHble TaHHBIE

Ne QM%/c qm¥/c Y Haznauenue BogHoro oobekra
1 35 0,6 0,73 Pr100X0341CTBEHHOE
2 30 0,5 0,66 Pr100X0341CTBEHHOE
3 31 0,65 0,65 Pr100X0341CTBEHHOE
4 32 0,75 0,68 Pr100X0341CTBEHHOE
5 33 0,8 0,67 Pr100X034CTBEHHOE
6 34 0,45 0,68 Pr160X03s1icCTBEHHOE
7 36 0,65 0,69 Pr100X035CTBEHHOE




8 29 0,55 0,70 Pr10oxo3siicTBEHHOE
9 37 0,4 0,71 Pr10oxo3siicTBEHHOE
10 28 0,7 0,72 Pr100x03siicTBEHHOE
1 35 0,6 0,73 X 03411CTBEHHO-ITUTHEBOE
2 30 0,5 0,66 X 0341CTBEHHO-ITUTHEBOE
3 31 0,65 0,65 X 0341CTBEHHO-ITUTHEBOE
4 32 0,75 0,68 X 0341CTBEHHO-ITUTHEBOE
5 33 0,8 0,67 X 0341CTBEHHO-ITUTHEBOE
6 34 0,45 0,68 X 03411CTBEHHO-ITUTHEBOE
7 36 0,65 0,69 X 0341CTBEHHO-ITUTHEBOE
8 29 0,6 0,70 X 0341CTBEHHO-ITUTHEBOE
9 37 0,5 0,71 X 03411CTBEHHO-ITUTHEBOE
10 28 0,4 0,72 X 0341CTBEHHO-ITUTHLEBOE
Tabmuna 13.
Pacuernrie manHbIC
HaumenoBa Pa3pemennoe yBennuenue Cer, Co,
HHE COJIEpKAHUS 3aTrPA3HSIONIETO BEIIECTBA KOHIIEHTpa KOHIIEHTpa
MHIPENCHTA B BOJIE BOJHOTO 0OBEKTA B PACUETHOM s MABCIICCTB
cTBOpE. BEIICCTB, B BOJIC
MOCTYyTIat0 BOJTHOTO
Xo3sicTBe Pr160X03511CTBEHHO IasHa 0GBEKTA JI0
HHO- TOHA3HAYCHUS OUHCTKY, cBpoca
H}ilg’;::orzﬂi MT/J1 CTOYHBIX
HO-6BIT}(;I]§01"0 BOZMI/
HA3HAYCHUS
B3pelen 0,25 2 250 3
HBIX
BEIIECTB
Menp 0,05 0,03 12,5 0,02
Hedrenpoayk 0,05 0,03 12,1 0,09
TBI
deHoIBI 0,0008 0,0009 4,95 0,01
uuk 0,8 0,01 79,5 1,2
CauHen 0,05 0,05 9,8 0,1
Kammuii 0,005 0,002 14,5 0,007
MEBIIIBSAK 0,009 0,009 7,9 0,005
Cepoyraepon 0,8 0,8 67 0,9

Tabmuua 14. OuncTHbIE COOPYKEHUS




HanmenoBa

HHe Hcnonb3zyem Y nansembie
TeXHIIECKOT BIAIPHHIIAIL 3arpsA3HUTENH SddexrusnOCT
b
0 CpeJlicTBa
OYHCTKH
HedrenpoaykrTsl
drenpoayx 10 0,99
ITAB
B3pemennnie
0,99
BEIIECTBA
®norarop ®noranus DeHOJTBI 0,65
Asor
N 0,25
AMMOHUMHBIN
®docpartsl,
Me€Ib, 0,65
MBIIIBSK,
CepoyTIIepPO.I
Keneso
’ 0,7
KaJ MU, TUHK,
CBHUHEII
HedrenpoaykTs 0,5
B3Bemenusie 0,7
BEIIICCTBA
U IpOIUKIOH WNuepuyon m
HOE MBIIBSIK, 0.6
pasneneHue Cepoyriepoa ’
Mens, UHK,
. 0,56
CBHUHEII, KaAMUK
HedrenpoaykTsl 0,999
333:111(S3503 03
0,6
VYcraHoBka € BEIICCTBA,
OMOJIOrHYECK buonoruyec IIMHK
OHMOYHUCTKH KasiO4HnCTKa Kazuit 05
Mens 0,65
MBIIBSIK, 0,4
CBHUHEII
deHotb 0,8
Asot
N 0,35
aMMOHUWHBIN
Hedrenpoaykre 0,7
Ckopoc ’
THOH ® B3seueHnsie 0.99
3€pHUCTBI HWIbTpalus BeIecTBa ;
u
deHoJtbl 0,45




KOHTAKTH A3zoT
0,25

bIH AMMOHUIHBIN
¢bubTp

Docdoarsl, 0.5

MEAb,MbIIIbSIK

Keneso, 0,75

KaJMUM, IUHK,

CBUHEII

KoutpoabsHas padora «Ouenka ymep6a oT 3arpsi3HeHHsi BOJI0EMOB)

DKOJIOTHYECKHUH yIIepd — 3TO MOHMKEHHE KadecTBa (MOJIE3HOCTH) OKpYKaIoUIe cpefbl BCIEACTBHE
ee 3arps3HeHus. YIepO BBIpaKaeTcs CyMMOW JOTIOHHUTENBHBIX 3aTpaT MO BOCHPOHM3BOJCTBY M
BOCCTAHOBJICHHIO Ka4eCTBa MPUPOTHBIX PECYPCOB B IAHHOM PETHOHE JI0 YPOBHS, PEANIECTBYIOIIETO
OCYIIECTBIICHUIO 3arps3HEHHsT OT paccMaTpuBaeMoro oObekTa. B HacTosmiee Bpems OICHKa
TOZIOBOTO IKOJOTHYECKOro yIiepOa, HAaHECEHHOTO OKPYKAlomeH cpene cOpocamMM 3arps3HSIOIMNX
BEIIECTB B BOJOEMBI, BbIOpocaMu B aTMoc(epy WIH NPOMBIIIEHHBIMA OTXOAAMH MPEANPUATHIA
OCYIIIECTBIISIETCS C YYETOM IUIATe)KEH 3a €ro KOMITEHCAIWIO, YCTAHOBJICHHBIX TMPEANPHUITHIM -
3arps3HUTENSIM BCOOTBETCTBUH C JICHCTBYIOIINM 3aKOHOJATEIIECTBOM.

[TnaTexxu HE SBISAIOTCS HU HaKa3aHWEM 3a COpOCHI 0TX010B (mTpadoM), HU pa3penieHueM yxyaaTh
AKOJIOTUYECKYIO CHUTYallMI0 pPermoHa B TMpenenax (UHAHCOBBIX BO3MOKHOCTEH IMPOMBIIICHHOTO
o0bekTa. (OCHOBHOE Ha3HA4YE€HHUE TAaKOW pEaKIUH OO0IIecTBa — CTHUMYJIHUPOBATh  YCHIIUS
npeanpuHIMaTeield Ha BHeIpeHue 0oyiee COBEPIICHHBIX MAJIOOTXOIHBIX U AKOJOTHYECKH IHAISIITIX
TEXHOJIOTUH Ha OCHOBHOM IPOW3BOJCTBE M 0oJiee I(PPEKTUBHBIX METOJOB U YCTPOWCTB OYUCTKH
BBIOPOCOB 1 COPOCOB.

dusnyeckas macca rogoBoro copoca (akrudyeckuii cOpoc) i-ol MpUMeECH, T/TOJ, ONPEACIICTC U3
CIICYIOIIETO COOTHOIIICHUS:

m; CiV1O -3

rac Ci — CpemHeroaoBoe 3HA4YCHUC KOHOCHTpauu i-ro BCIICCTBA,
OMpCACIIEIEMOC PCTYIIIPHBIM J'Ia60paTOprIM aHaJIM30M, MF/J'I;

V — 00BbeM roJIoBOTO cOpOCa CTOYHBIX BO/I, THIC. M,

IInaTexu IPCAIIpUsATUd 3a HOpMaTI/IBHHﬁ C6p00 3arpA3HAIOINX BCIICCTB BBOAOCMBI, ThIC. pY6/ rona,
ONpCACIIAIOTCA 3aBUCUMOCTBIO:

i EX oy m71 .
H VO.H.I > My,
1 5 (0
[
3 mi

raelly, i — cTaBKa iathl 3a cOpoc 1 T I-ro 3arpsi3HSIONIETO BEIIECTBA B MPEALIaXI0MyCTUMBIX
HOPMAaTUBOB COPOCOB, PYO.;

My — Macca HOPMATHBHOTO cOpoca I-ro 3arpsA3HSIONIET0 BEIIECTBA, T/TOJ;0MPEesIeTCs 1Mo
bopmyne

_ 3
m,; = MKV , -10



rae [TIKi pejiesibHO-A0IyCTUMast KOHIICHTPALIUS I-ro 3arps3Hsomiero Beniectsa.llos
npeaenbHo-gonyctuMoi konueHtpauuend (I1J1K) 3arpsizusiomero BemiecTa

IMOHUMAETCS KOHLIEHTpALMsl 3arps3HSIOLIETO BEIIECTBA B €AUHUIIE NPUPOJHOU Cpelbl, KOTOpas He
OKa3bIBa€T OTPUILATEIBHOTO (MPSIMOTO HJIM KOCBEHHOI0) BO3JACHCTBHUS HA KUBOW OPraHU3M.

CraBka miaTel, pyo./T, 3a HOPMATHUBHBIH COPOC I-r0 3arpsi3HSIOIIEIO BEIIECTBA OMPEACISICTCS I10
dbopmyie

Hy().H.i = Hzi K, 600. Ky
rae Heoni 0a30BBI HOPMATHUB IUIATHhI 3a cOpOC i-TO 3arpsA3HAIONIETO BEIIECTBA,
py0./T; Ksson — KOIDPHUIIMEHT IKOJOTHYECKON CHUTyalldd U DKOJOTHYECKON 3HAYMMOCTH

MMOBEPXHOCTHOTO BOJHOTO 00beKTa; A pek Oaccerna K szon = 1,7;

Ki — xoapduiment unnexcanuu (yTBep)Kaaercss Mo KaxiaoMmy roay Munnpuponasl Poccum mo
corjacoBaHuio ¢ Munduuom u MunskoHomuku Poccun). B npaktudeckoit padbore npunumaercs Ky
=1

[Inara 3a cBepXHOPMATHUBHBIN cOPOC 3arpsA3HSIONINX BEIIECTB B3UMAETCS B MATHUKPATHOM pa3Mepe U
OMpCACIIACTCA IMYTEM  YMHOXCHUA COOTBeTCTBYIOIHeﬁ CTaBKM IIJIaTbl HaA pasHUlly MEKIY
(aKTUYECKUM U HOPMATHBHBIM COPOCOM I-TO 3arpsA3HSIONIETO BEIIECTBA:

4]
1, = 5[2 H(),H.l ) {'I _ ? ‘(1) py Mi > My,
= | [

3

HpI/IMe‘IaHI/Ie. Ecau wmacca C6pOC3 i-ro BCOIECCTBa IPEBBIIIACT HOPMATHBHYIO, TO [JId 3TOIO
BCIICCTBA paCCUMUTBIBACTCA TaKXKE IlJIaTa 1 3a HOpMaTHBHBIﬁ C6pOC IIpH YCIOBHUHU Mj = Mi.

CymMapHble MIaTeXH MPeArnpHusaTHs 32 cOPOC CTOYHBIX BOJ] ONPEAEISAIOTCS 10 popmyrie

7 =m, t1,
HpI/I C6p0C€ SarpHSHHIOH_II/IX BCIICCTB B KaHaJIMU3allUIO npeﬂanﬂTne- 3anH3HI/IT€HB 3aKJIK04YACT Ha
HeKOTOpBIﬁ HCpI/IOI[ BpeMeHI/I (KaK HpaBI/IJ'IO, Ha FO,Z[) ,I[OI‘OBOp C BJIQACJIbLIEM KaHaAJIM3allu U IIJIATUT
eMy OHpe,Z[eJICHHy}O CYMMy 3a O‘lI/ICTKy CTOYHBIX BOJ HpI/I YCJ'IOBI/II/I, qTO KOHI_ICHTpaHI/IH
SarpHSHHIOH_IHX BCIICCTB B HUX HC HpeBbIH_IaCT HI[K B cnyqae HpeBBIH_IeHI/IH JOITOJIHUTCIBbHO
B3UMACTCH IIJIaTa 3a CBerHOpMaTHBHLIﬁ C6p0C. 3HaLICHI/I$I HI[K N CTaBKa ILJ1aThl YCTaHaBJ'H/IBaI-OTCH
BJIaACIIbIIEM KaHAJINU3allnuu.

3aoanue
[IpousBecTH pacueT miaTexel MpeAnpUATHS OCYHIECTBISIIOIIETO COPOC 3arpsiI3BHEHHBIX CTOYHBIX BOJ,
JaHHBbIE HEOOXOJAUMBIE 71l pacyeTOB MPUBEIEHBI MO BapuaHTaM B Tabnwuile 16, pacyeTbl CBOIUTCS B
Tabnuiry 15.

Tabmuna 15.
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WupuBuayanpHas Tabia pacueToB IUIATEKEH.

HNurpenvenTsl C m TTJIK, H H_H. H(_:H.
| |
' b mr/a 6_H THIC. Py6/TO
, T b
M / py
r r 0./
/ 0 T
JI P
A30T aMMOHUIHBII 1 6875,8
DeHobl 0,001 274970
8 0
HedrenpoaykTs 0,05 54994
I1AB 0,09 5499,4
docdatsl 0,29 13751,
6
B3Bemenn
6,67 3658
Bl
BEIECTBA
BIIK mosH. 3,33 905,2
Keneso 1 27497
Menb 0,001 274970
8 0
> >
Taomnuma 16.
HcxonHbpie qaHHBIC K MPAKTHYECKON padboTe
KoH1eHTpanuu 3arps3HuTeneid, Mr/i
Nt A He B
BIC. ®deHol IT D BII F Cu
5 M3 3 ol dbte A oc 3 K e
a ro o - B 0} B oJI
p a T po ar : H.
a YK bl B
M TBI e
M 1114
O -
H B
. a
1 240 2,3 0,064 6,29 0,0 0,1 10 37, 1, 0,06
5 55 5 1 8 1
2 260 0,7 0,094 24 0,1 0,0 17 40, 1, 0,05
9 02 26 .3 4 6 5
2
3 280 1,2 0,16 12,06 0,1 0,5 32 84 2, 0,24
9 3 3 5 4
5
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4 300 59 0,08 13,04 0,4 0,6 14 95, 1 0,06
6 1 v 4 4
5 320 2,6 0,072 18,2 0,0 0,3 22 51, 1, 0,08
4 92 4 ,6 7 5 6
3
6 0,9 4,4 0,3 0,09 7,2 0,1 0, 14 3 1,1
1 58 2,
7
7 1,2 1,3 0,048 2,04 0,2 0,2 1, 17, 1, 0,0C
1 1 2 64 3 6 8
4
8 15 1,7 0,43 9,82 0,1 0,2 20 78, 2, 0,05
8 7 1 3 4 5
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 0,2 18 28, 1, 0,03
0 2 8 8 5 3 4 8
7

KontpoubHas padora «BimsiHMe 3J1IeKTPOMATHUTHBIX 110JIeil HA PUPOAHbIE YIKOCHCTEMBI.

Pacuer yacror AJICEKTPOMATIHUTHOI'O IMOJISI UCIIOJIB3YEMBIX B ITIPOU3BOACTBCHHBIX YCJI0BUAX»

B Hacrosimiee BpeMs ImpoOM30IIEN TMFAHTCKUN CKA4OK B Pa3BUTHH TEXHUYECKUX CPEJICTB.
BonbmmHCTBO HaceneHus: PaKTUYECKU KMBET B BECHMACIIOKHOM dJIeKTpoMarHuTHOM 1osie (OMII),
KOTOpO€ CTaHOBHUTCSI BCE TpPyAHEE M TPYJHEE XapaKTepU30BaTh: MHTEHCUBHOCTH 3TOTO IOJS B
MUJUIHOHBI pa3 MPEBOCXOJUT YPOBEHb IJIAHETAPHOTO MATrHUTHOTO MOJS M PE3KO OTIMYAETCS IO
CBOUM XapaKTEPUCTHKAM OT MOJIEH €CTECTBEHHOTO MPOUCXOKICHHUSL.

Oco0eHHO PEe3KO HAIMPSHKEHHOCTH TOJIeH Bo3pociia BOIM3M JIMHKK 3ekTponepenad (JIDIT),
paavo- U TeNeCTAaHIUM, CPEeICTB PaIUOJIOKAIMM U PAIUOCBS3U (B TOM 4YHCIE MOOWIBHOW U
CIyTHUKOBOM), pa3MUHbIX YJHEPIeTUUECKUX U SHEPTOEMKHUX YCTaHOBOK, TOPOJCKOTO TPAHCIIOPTA.

B ObITOBBIX YCIOBHSX MOBBIIIEHUE JIEKTPOMArHUTHBIX IMOJIEH BBI3BIBACTCS NMPUMEHEHHEM
ANIEKTPOIPUOOPOB, BUICOTUCIUIEUHBIX TEPMHUHAJIOB, COTOBBIX TeJIE(POHOB, MEUHKEPOB, KOTOPHIE
usnyyaroT OMII camoii pa3nuyuHO 4aCTOThI, MOAYISIIMN U HHTEHCUBHOCTH.

Macmtabpl 37€KTPOMAarHUTHOTO 3arps3HEHUs CPeAbl CTalM CTOJb CYIIECTBEHHBIMH, 4YTO
Bcemupnas opranmzanus 3apaBooxpanenus (BO3) Biimtoumna 3ty mpobiemy B yucio Hauboliee
aKTyaJIbHBIX B TOM CTOJICTHH JUIsI 37J0POBbS YeJIOBEKa.

B nacrosmiee BpEMs YCTAHOBJICHO BJIMSHHUEC DJICKTPOMAIHUTHBIX nojeu u I/I3J'Iy‘IeHI/II71 Ha BCC
OpraHbl 4YCJIOBCUCCKOTO OpraHnu3Ma. OTpI/IHaTeHBHOG BO3JCHCTBHUE OMII Ha YyenoBeKa W Ha T¢ WU
HWHBIC KOMIIOHCHTEI 9KOCUCTEM MPAMOIIPOTIOPIIUOHAJIBHBI MOIITHOCTU IIOJII 1 BPDEMCHHA O6Hy‘leHI/I$I.

JUmrensHoe Bo3aeiicTBue cuiabHBIX OMII  BbI3BIBaET y  YelOBEKA HAPYIICHUS
SHJIOKPUHHOW CHCTEMBbI, OOMEHHBIX MPOIECcCOB, (YHKIHUU TOJOBHOIO M CIMHHOTO MO3ra,
MIOBBIIIAET CKJIIOHHOCTb K JIETPECCUSIM U JJasKe CaMOYOUNCTBY MyBEITMUHMBAET BEPOSTHOCTD Pa3BUTHS
CEepACYHO-COCYUCTHIX 3a00IeBaHUN U PAKOBBIX OITYXOJIEH.

Jlo Hacrosmero BpeMeH! B P® He poBOANIOCH KOMIUIEKCHBIX U METOJUYECKHA I'PaMOTHBIX
uccienoBanuil BosaeiictBuss OMII paznuyHbIX UCTOYHHMKOB Ha OKpYyKamoulyro cpeny. Cumraercs,
YTO 3HAYEHHs NpPEleNbHO nonycTUMbIX ypoBHeH (II1Y), ycraHOBIEHHBIE JUIsI aHTPOIOTEHHBIX U
IIPUPOJHBIX PaJMALMOHHBIX TIOJIEH, PAcCHpOCTPAHSIOUIUXCS B OKPYXAIOUIEH cpeae, HaJeKHO
3alIUIIAIOT HE TOJIBKO YeNOBEKa, HO U BCE APYrHe OOBEKTHI OKPYKAIOIIEH Cpebl.
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ITosTomy UL 3TOTO  BUAAa  (PU3MUECKUX HoJiel,  OYEBUAHO,  pa3pabdaThIBaTh
HKOJIOTUYECKHE HOPMATUBBI HET HEOOXOAUMOCTH.

Ta6muma 17.
McToYHMKY 271EKTPOMAarHUTHBIX MOJIEN
UCTOUYHUKM n3nyyeHna YactoTa nsnyyeHua
DneKTpocTaThKa 0-10Ty
NuHnm anekTponepeaay (/13M) 50Ty,
DNeKTposHepreTnka 0,1-1kly,
TenedoHHas cBA3b 1-10 Kkl'y,
PagmocTaHUMKM HU3KOWM YacTOTbI 130-285 Kl'y,
PaguocTaHums cpeaHen 4acToTbl 415 klMu—1,6 MTy,
PagmnoctaHumMM KOPOTKMX YACTOT 3,95-28,1 MTIy,
MobunbHble TenedoHbl 20 M2 My,
Tenenepenatymkm 47-68 My,
Pagmnoctanumm FM 87,5-108 MTIy,
CTauMOHapHble paanMoNoKaToOpbI 1-10 Ty,
PNC cnyx6bl cneskeHus 3a 9-35T1Ty,
aBmMaTpaHcnopTom
3aganue

OneHuTe COOTBETCTBUE YCIOBHUS Tpylda CYIIECTBYIOIIMM HopMatuBaM. Ha ocHoBe
MOJIyYEHHBIX JAHHBIX cJienaite BbIBOABL. lIpemnokure MeponpusiTus MO CHUKEHHUIO YPOBHS
Bo3aercTBusg DOMII Ha yenoBeka M OKpyXKarollyr cpeay. PacueTHble NaHHBIE MPENCTABIEHBI IO
BapuaHTaM B TaOJIHIIE.

A. Onenka ypoBHs BO3AeHCTBUA deKTpocTatndeckoro moJs (DCII)
1. Npousseante pacyeT npefenbHO  AOMNYCTUMOTO  YPOBHA  HamnpsMeHHOCTM
9/1eKTPOCTAaTUYECKOro NoAA NPy BO3AENCTBUM Ha NepcoHan 6onee ogHOro yaca 3a CMeHy Mo

dopmyne:
E gjﬁ

t
rac EHI[Y, IpeacibHO ,HOHYCTHMLIﬁ YPOBCHDb HAIIPS?)KCHHOCTH IIOJIA M,

t — BpeMs BO3AEHCTBUS, Y.
[IpenenbHo nomyctumsiii ypoBeHb (II[Y) HampsskeHHOCTH AJIEKTPOCTATUYECKOTO TOJIS

(Enpny) ycranaBnuBaeTcs paBHbiM 60 kB/M B Teuenue 14aca.

2. Onpegenute gonyctumoe Bpema npebbisarma 8 ICMN no popmyne:

tOon 3 O '

(axr.

r7ie Epacr — pakTHyeckoe 3Hauenue HanpspkeHHoctu JCII, kB/m.

IIpu nanpspxkennoctn OCII, npessimaromeit 60 kB/M, pabota Ge3 mpuMeHEHHs CpPEICTB
3alIUTHl HE JIONyCKaeTcsi, a Mpu HampsbkeHHocTn MeHee 20 kB/M Bpemst mpeObiBaHMsS He
periaMeHTHpPYeTCs.
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b. Onenka ypoBHs BO3eHCTBUSI 3JIEKTpOMArHUTHBIX ToJiei (OMII) paznuunbix
JMarna3oHoOB 4YacTOT
Onenka OMII pasznuyHoro pAuanasoHa 4YacTOT —OCYILECTBISETCS  PasAeibHO IO
HAIpPSDKEHHOCTSIM 3JieKTpudeckoro moiisi (£, kB/M) ' marautHOTo moist (H, A/M) WM WHIYKIUH
MarHuTHoro nouis (B, mxTn), B auanasone yactor 300 MI'm —300 [T no miuoTtHOoCTH MOTOKa
sueprun (I1113, Br/M?), B muanasone yactor 30 kI'm — 300 I'Ty — 10 BenMuUMHE SHEPTreTHYECKOM
AKCHO3ULIUH.

b1. ODMII npoMbIIIEHHON YaCTOTHI.
[IpenenpHO MomycTHMBIN ypoBeHBb HampspkeHHOCTH Ol Ha pabodem MecTe BTEUEHHUE BCEH
CMEHBI YCTaHABIIMBACTCS paBHBIM 5 KB/M

Onenka u HopMmupoBanue DMII npoMmbIIEHHONW YacTOTHl Ha pabovYuX MecTax MepcoHala
MPOBOAUTCS AU(PPEPEHINPOBAHHO B 3aBUCUMOCTH OT BPEMEHU MPEObIBaHUS B 3JIEKTPOMArHUTHOM
noJe.

1. Npoussegute pacyeT pgonycTMMoro BpemeHW npebbiBaHMA nepcoHana (B
COOTBETCTBMM C BAPMaHTOM 3a4aHusA) B I npu HanpaxkeHHocTax oT 5 go 20 kKB/mno ¢popmyne:

EX

rae E — HanpshKeHHOCTh AJIEKTPUYECKOro MOJisi B KOHTposupyemoil 30He (E1, E2, E3), kB/m; T —
JoTIycTUMOoe Bpems npedbiBanus B DI mpu cOOTBETCTBYIOIIEM YPOBHE HAINPSHKEHHOCTH, Y.

[Tpu nanpspxkeanoctu D11 ot 20 mo 25 kB/M momyctumoe Bpemsi ipeObIBaHUSI COCTABIISACT
10 mun. IlpebpiBanme B DIl ¢ HampsbkeHHOCTBIO Oosee 25 kB/M 0Ge3 cpeincTB 3amuThl HE
JOITyCKAETCSI.

2. PaccuuTaiite Bpema npebblBaHMA NepcoHana B TeyeHWe pabouero AHA B 30HaX C
Pa3NINYHOM HanpaxeHHoCcTbo I no popmyne:

THPE%.E#..E{
1 2 3 n

rae Ty — TPUBEICHHOE BpeMs, SKBUBAJICHTHOE MO Ouojiorudeckomy 3¢dexty

m

npeObiBanus B Ol HKHEH rpaHUIBl HOPMUPYEMON HANPsDKEHHOCTH, 4.; tE ,..tg —

Lo Tg ,..TE —

BpemMms Hpe6LIBaHI/I$[ B KOHTpOJ'II/IpyeMLIX 30HaX HAIIPAKCHHOCTH ‘l.;l
1 n

JOMYCTUMOE BpeMs TIPpeObIBaHMS JIJIsl COOTBETCTBYIOIIMX 30H, 4. [IpoBeaeHHOE BpeMsi HE JOJDKHO
npeBsIaTh 8 4. Pasnuune B ypoBHAX HanpshkeHHOCTH D11 KOHTPOIUpPYyEeMbIX 30H YCTaHABIMBACTCS
B 1 kB/Mm.

Tpe6OBaHI/I$I JIeNCTBUTEIbHBI IIpu yCJIOBUH, UTO POBECIACHUC pa60T HC CBsA3aHO C IOABEMOM
Ha BBICOTY, HCKIIIOYCHA BO3MOXHOCTb BO3JCHCTBUSA QJICKTPUYCCKUX DPA3pAJ0B Ha TEPCOHAI, a
TAKXKXC IIPpU YCJIOBUAX 3alIUTHOTO 3a3€MJICHUA BCCX H30JIMPOBAHHBIX OT 3CMJIM IMPEAMCTOB,
KOHCTp}H(I.IPIﬁ, yacTeu O60py,Z[OBaHI/I$I, MallliH, MCXaHHU3MOB, K  KOTOPBIM BO3MOJXHO
IMIPUKOCHOBCHHUC pa60Ta10me B 30Hax BiausHus OI1.

B2. OMII guanazouna yacrot 30 k['—300 I'Tm.
Onenka wu HopMmupoBanue OMII ocymiecTBisieTcs 1O BETUYMHE DJHEPTreTUYECKOM
akcro3uIuu (29).

OHneprertudeckas oskcnosuuuss OMII  onpepenseTrcss Kkak IpoU3BENEHUE  KBajapaTa
HAIPSDKEHHOCTH JIEKTPUYECKOTO WIIM MarHUTHOTO MOJIS Ha BpeMs BO3JCHCTBUS Ha YEIOBEKa
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1. PaccunTaliTe sHepreTMYEcKylo 3Kcnosmumio B gmanasoHe 4actot 30 Kly —
300 MTy, (B cooTBETCTBUM C 3agaHKeM) no popmynam:
93k = E°T;
93y = H7T;
rjae £ — HanpsHKeHHOCTH JICKTPUUYECKOTO 10Jist, B/M; H — HanpsHKeHHOCTh MarHUTHOTO TOJISL, A/M;
T — BpeMmsi BO3/IEHCTBUS HAa pab0YeM MECTE 3a CMEHY, .

2. PaccuuTtaiite SHepreTMYeckKyto 9KCNO3MUMIO no MJIOTHOCTU NoTOKa
3Heprum B AnanasoHe Yyactot 300 Mly —300 My, no ¢opmyne:
O0mm = [MIID*T

rze II1D — nnoTHOCTH TOTOKA SHEpruu (MKBT/cMm?).

3. OnpegenuTe NpeaenbHO AONYCTUMBbIN ypoBeHb IMI aAna cpeacTs CBA3UK
TeNEeBU3NOHHOTO BellaHuna no popmyne:

EHZZY _o1t, -0.37

rae Emjy — 3HaYeHWe MPENeNbHO JOMYCTHMOTO YPOBHS HAMPSKEHHOCTH 3JICKTPUUYECKOTO OIS,
B/m; f —uacrora, MTI'11.

4. PaccuuTaiiTe NpefenbHo AOMNYCTUMbIN YPOBEHb MNOTHOCTM NOTOKA 3SHEPrMM MNpwu
NIOKaNbHOM 061y4YeHUM KUCTEM PyK Npu paboTe C MUKPOMOJOCOBbIMM YCTPOMCTBAaMMU MO

dopmyne:

clel
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rie 99 Iy — TPEIenbHO JIOITYCTUMBI YPOBEHb JHEPre€TUUYECKOW SKCIO3ULUU

notoka sHepruu, pasHas 200 MkBr/cm?, K — xoddduumeHT ocrmabneHus OHOIOTMYECcKOil

spdexTuBHOCTH, paBHbIM 12,5; T — Bpemsi mpeObIBaHUS B 30HE OONydeHHs 3a pabouuii JICHb
(pabouyro cMeHYy), .

Bo Bcex caydasx MakcuMaibHOe 3Hauenne 11Dy He nomkHO npeBsmaTh S0 Br/m? (5000
MKBT/cMm?).

5. PaccuuTaitTe npefenbHO AOMYCTUMYHO MJIOTHOCTb MOTOKA SHEPruu npu obayyeHum
JINL, OT aHTEHH, paboTatowWmx B pexnme Kpyrosoro o63opa nam CKaHMPOBAHUA C YAaCTOTOM He
6onee 1 Kl'y 1 CKBaXKHOCTbIO He meHee 20 nodopmyne:

29
oy =g 2RIy
T

SESEN

rae K — xoadgduiment ocnabieHuss OHOJIOTMYECKONW aKTHUBHOCTH MPEPBIBUCTHIX BO3JCHCTBHIA,
paBHbIi 10.

[Ipu >TOM MIOTHOCTH MOTOKA SHEPTUU HE JOJKHA MPEBBIIATH JJI JUara3oHa 4acToOT 300
MTI'—300 I'T1; 10 Br/m? (1000 MxBt/cm?).

6. Onpepenute nNpenenbHO AONYCTUMOE 3HAaYeHUE UHTEHCMBHOCTM IMMWU B AManasoHe
60 kKI'y—300 MrIy (Engy, Hnay, MMN3ngy) B 3aBUCMMOCTM OT BPEMEHM BO3AENCTBMA B TEYEHME
paboyero gHA (paboueit cmeHbl) No dopmynam:

Enay

TG
)

Hppye

TR
L/
EQJ

mmn = !
I
A
y

rae Enny, Hopy u HIOnpy — npenenbHO AOMYCTHUMBIE YPOBHU HANPSKEHHOCTH

QJICKTPUYCCKOT'0, MArHUTHOTO IOJIS U TINIOTHOCTH ITOTOKA SHCPIUU; DD Enﬂyr:)\? HH,ZIY

20 @ﬂy — MNpCEACIIbHO MOOITYCTUMBIC YPOBHH 3HCpFeTI/I‘-IeCKOI71 OKCIIO3UIIMN B

TeueHue padodero qHs (pabodeil CMEHBI).
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Tabmuua 18. Micxonubie ganHble 111 pacyera
Bap Bpewms Ed E; Es | Es, | te te |te | E, | H II| f, | DDk 2D Eu N tu

HAHT | BO3JEH , kB | k| 2, |3, B, II| M | nny, | Hoy s | aKC bp

aKT MO
1 8 60| 5| 6 7 11 11,4(22(05]| 03| 1,1{53]| 200 200 1,0 | 80| 20
2 7,5 50| 8| 9 10| 0,5 10,7 (0,8(1,3| 0,2 2,3[6,1| 7000 0,72 15 ] 12| 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 30| 14| 15 | 16| 1,8 ([ 0,8(1,4|23| 0,71 4,1|8,5| 800 0,72 251 13| 90
5 6 20| 17| 18 |19 1,7 ({09]08|2,4| 0,6/ 5,0,9,2| 700 200 30| 26| 10
6 55 25| 20 19 |18 03 (05(0,7|3,5| 0,8] 6,1/ 1,2| 200 0,72 351 24| 11
7 5 35| 11| 12 | 13| 0,2 |1,3|1,3|4,2(0,1] 7,2/11,3| 200 200 40 | 1,3 | 12
8 45 45( 12| 13 (14| 04 (15(1,4|4,6] 0,4] 83[1,5| 7000 0,72 451 1,3 | 12
9 4 55| 15( 16 | 17| 16 | 2,2 |0,6|3,0( 0,6/ 9,7/ 1,7| 800 200 50 | 25| 18
10 3,5 60| 18 19 | 20| 05 (190,7|4,0(/0,7] 10|1,8| 800 0,72 55110 19
11 3 50| 19( 18 | 17| 1,3 (090851 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| 0,9/ 8,5/1,0( 200 0,72 65| 11| 70
13 2 30| 13| 12 |11( 08 | 1,1|05(4,0(0,7[ 75]|1,1| 200 200 701 14| 15
14 15 20 10 9 8107 ]08]|12|44| 06| 65(1,3| 700 0,72 751 15] 70
15 3 25| 7| 6 5112100732 0,5/ 55[1,5( 800 200 80 | 18| 85
16 2,5 35 5 6 15]13|08|3,5[04f 45/1,6( 800 0,72 85 | L7 | 75
17 1,5 45| 7| 8 9103]02|09]|23| 0, 35(1,8( 700 200 90 | 14| 95

3

18 2 55| 10| 11 | 12| 0,8 | 0,9 |2,0|2,8|0,4| 2,5|2,0| 200 0,72 95 | 13| 11
19 3 60| 13| 14 | 15| 15 (14|08]|1,6/ 0,5 15|2,2| 200 200 10,0 | 1,8 | 40
20 3,5 50| 16| 17 |18 | 06 | 0,3 |0,4|5,1| 0,6/ 2,2/ 2,3| 700 0,72 | 105 19| 75
21 4 40| 19| 18 | 17| 2,1 | 0,8 |1,3|55]| 0,8 3,32,8| 800 200 11,0 1,2 | 65
22 5 30| 16 15 | 14| 19 (1,2|0,6|4,2| 0,4] 4,5 2,9| 800 0,72 115| 10| 85
23 6 20| 13| 12 | 11| 06 |[1,3|0,5|3,5|0,3] 5,1 2,5| 700 200 12,0 1,0 | 90
24 7 25| 10| 9 8118 |24)|16|34(0,8 6,5 242000 0,72 125 2,2 | 12
25 7 35| 7| 6 5117 109]|05|2,3| 04| 7,32,22| 700 200 13,0 25| 15

IIpomeskyTouHas aTTecTALMSA

1 cemecTp

3auer
Ha 3auere moaBOAWTCS WTOT BBHIMOJIHEHHS MPAKTUYECKUX PabOT M MPOBOAUTCSA YCTHBIM OINpOC MO
TEOPETUYECKUM BOTIPOCAM.
[Tpumepbl TEOpEeTUUYECKUX BOMIPOCOB OneTa:
1. TIpoGnembl B3aMMOAEUCTBUS YHEPTETHK C OKPYXKAIOIIEH cpeoi.
2. CTpyKTypa TeIUIOPHEPreTHYeCKOW CHUCTEMBl MPOMBIIIIEHHOTO MPEANPUATHS C Y4ETOM
B3aUMOJICUCTBUS C OKPYKAOLIEH CPEIOH.
3. HcTouyHMKHM 3arps3HEHHs] OKpYXAIOMIeW cpeApl Ha TEIIODHEPTeTUYECKUX OOBEKTax.
OreHka BIUSHUS TEIIOIHEPTeTHYECKUX CHCTEM Ha OKPYKAIOIIYIO CPEy.
4. (Cxema B3auMoIeHiCTBUS OOBEKTOB YHEPTETUKH C OKpYKaromiei cpenoit Ha mpumepe TOC.
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Bunsl 1 06bembl 3arpsisHeHuil atMmocdepsl, MeToMKa pacyera. PaccemBaHne Harpersbix
BBIOPOCOB OT OJIMHOYHOTO MCTOYHUKA.
Kpurepun ouenku kauectBa okpyxatomeiicpenst.llonstue I1JIK, sddexra cymmanumy,
I11B, ObVYB.
Kpurepun o1neHku kadecTBa BOJHBIX OOBEKTOB, HMHJEKC 3arpsi3HEHHOCTHU BOJHBIX
00BEKTOB.
Bosgeiicteue TOC Ha okpyxawmomnyro cpeay. Meroabpl CHIDKEHHS BBIOPOCOB B
OKPYKAIOLLYIO CPEeLy.
HeratusHoe BO31€iCTBHE HA OKPYKAIOLYIO CpEly IPOMBILUICHHBIX MPEANPUITUI. Buabl
3arpsA3HEHUsS OKPYXKAIOLIEH CPEbI.
Knaccugukanus BIOpOCOB BpeIHBIX BElIECTB B arMmocdepy. VICTOUHMKHN 3arps3HEHUs
aTMoc(hepsl.
DKOJIOTHYECKHE MOCIECTBUS 3arpA3HEHNSI aTMOC(EPHI.
Herarusnoe Bo3zeiicTBre Ha rupocdepy.
DKOJIOTUYECKHE MOCIEICTBUS 3arpsA3HEHUsI TUAPOChEpHI.
Hanpasnenus nnxeHepHO 3amuThl 6nochepsl.
OuncTka ra3oBbIX BEIOPOCOB OT BPEIHBIX MPUMECEH.
CriocoObl 0OYHMCTKH BEIOPOCOB OT TOKCHYHBIX I'a30- U MapooOpa3HbIX MpuMecei.
PacceuBanue ra3oBbix BEIOpOCcOB B aTMocdepe. [loHaTHe caHUTapHO-3aIIUTHOM 30HBI.
Buner 3arpszaenus rugpocdepsl. MeTo bl OUMCTKH CTOYHBIX BOJI.
Kareropuu crounsix Boa. Knaccudukarust mpumeceil CTOUHBIX BOJI.
Croco0 MEXaHNYECKON OUYMCTKH CTOYHBIX BOJI.
Xumnueckue U GU3NKO-XUMHUECKHE METO/Ibl OUYMCTKU CTOYHBIX BOJI.
buonornyeckas 04MCTKAa CTOYHBIX BOJ.
IlonsiTuss ~ G€30TXOAHOM  TEXHOJOTMM,  OE30TXOJHOTO  MPOM3BOJCTBA,  OTXOJBI
IIPOU3BOJICTBA, OTXObI NMOTPEOICHUS, TOOOYHBIE MPOIYKThI, BTOPUUHBIE MaTepUaJIbHbIE
peCypChl, BTOPUYHbBIE DHEPTETUYECKUE PECYPCHI.
[TpuHIMIBI 0€30TXOAHBIX TEXHOJIOTHH.
Knaccugukanus mero10B nepepaboTKU TBEPABIX OTXO/IOB.
CxilagupoBaHue 1 3aXOpOHEHUE OTXO0B.
Cnoco6b! yrunuszanuu otxo0B. Cxuranue (TepMuyeckoe 00e3BpeKUBaHIE) OTXOA0B.
[IpyHIMIIBI CHMKEHMSI TEIUIOBOTO BO3JCHCTBHS Ha OKpYXawolyko cpeny. CHMKEHHE
TEIJIOBBIX COPOCOB, UCIIOIB30BaHNUE YTHIIN3ALUMOHHOIO 000PY/JOBAHUS.
VYTunuzanuss BTOPUYHBIX SHEPreTUYecKHX pecypcoB. CrocoObl YTHIM3AaLUHM TEMJIOThI
JBIMOBBIX I'a30B, TEIUIOTHI, OTBOJAUMOM B CUCTEMAaX NIPUHYIUTEIBHOTO OXJIAXKICHHUS.
CHmXeHue 3HeproeMKOCTH NPEANPUSATHI KaK HalpaBJIeHUE pecypcocOepeKeHusl.
Okosnorudyeckoe HopmupoBanue. CaHUTapHO-TUTMEHMUYECKHME HopMmaTuBbl. [loHATHA
ITAK, ITAY.
[IpousBoacTBeHHO-X03sicTBeHHble  craHAapTel. llonwstus IIJAB, IIJAC. Oddexr
CyMMallUH.
ITonsatue «310poBbe yenoBekay. [lokasarens 60JE3HEHHOCTH YETIOBEKA.
BnusiHue cocTosiHMSI OKpYXKaroIIe cpebl Ha 340POBbE JIIOJCH.
JluHamuka 3a00J1€Ba€MOCTH HaceJIeHHs B ropoiax Poccuu ¢ MOBBIIEHHBIM 3arpsi3HEHUEM
BO3]lyXa. BnusiHMe kauecTBa NUTHEBOW BOJBI HA COCTOSIHUE 3J0POBbS HACETICHHUS.
OKOHOMHMYECKHE MEXaHM3Mbl OXpaHbl OKpyXkaromeh cpeabl. KagacTp npupoIHBIX
pecypcos.
[TnanupoBanue, pa3paboTKa M OCYIIECTBIEHHE MEPONPHUATHNA 1O OXpaHE OKPYKAIOLIEH
CpeIbl.
Cucrema miarexei. [1naTexu 3a 3arpsi3HeHUE PUPOTHOM CPEIbI.
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39. ®unHaHCHpPOBaHHUE. OKOJIOTUYECKOE  CTPAaXxOBaHHUE.  DKOJIOr0-3KOHOMHYECKOE
CTUMYJIUPOBAHHE.
40. DKONOTMYECKUl MOHHMTOPUHT. EnuHas rocygapcTBEHHAas CHUCTEMa 3KOJOTHYECKOTO
MOHHUTOpPHHTA.

[Ipumeps! npakTryeckux padoT:

[IpakTnueckas pabora
3aganus, NOCBAIIEHHbIE 00LUM IKOJOTHYECKHM MpodieMam

3aodanuel.l. OnpenesieHue 00beMa yriaeKucJa0ro ra3a, Heo0XoAuMoro J1Jisi 00pa3oBaHusl
ApeBeCHHBI.

DKoJIoTHsT JIFOOOT0  OOJIBIIIOTO TOpPOJa, OCOOEHHO TAaKOTO THTaHTCKOTO TEXHOTEHHOTO
MerarnoJirca, kak MockBa, HEMBICIIMMA 0O€3 3€JIEHBIX HACAXKJIECHUN. DTH CBOCOOpa3HBIE «TOPOJCKUE
JIETKHE» 000TamaT TOPOACKYI0 aTMochepy KHUCIOPOAOM U ouuimarT ee. HeoOXoammo moHUMAaTh,
YTO TPOIIECC BBIACICHUS KUCIOPO/a 3€JIEHBIMU PAaCTEHUSIMH HEMOCPEICTBEHHO CBS3aH C UX POCTOM,
KOTOPBIN HIET OCTATOYHO MEJUICHHO: JEPEBBSI PaCTyT T'OJIbI, NECATHIETHS U JaXKe BEKa, a CrOparoT
3a MUHYTBI. O0a 3THX Mpouecca MOTYT ObITh BBIPAKEHbI OJHON XMMHUYECKOH peakuuel, uaymen B
pa3IMYHBIX HANpaBJICHUSAX. B OJHOM ciTydae aTtoMm yriiepoja MPHCOEAWHSIET MOJIEKYNTy KHCIOPOJa,
o0pasyst yrimekucisiii ra3 (CO2), B ApyroM MOJIEKysa YIJIEKHCIOTo ra3a ycBauBaeTcsi pacteHueM. [pu
3TOM OHAa paclajaeTcs: aToM yriepoja WIeT Ha oOpa3oBaHME JPEBECHHBI, a MOJEKYJa KHCIOpoaa
BbIZeNsieTCsT B aTMocdepy. To ecTb B mpoiiecce 00pa3oBaHHUS APEBECHUHBI KUCIOPOJ SBISETCA
MOOOYHBIM TTPOTYKTOM.

EctectBeHHO, 4UTO ApeBecHHA COCTOMT HE TOJBKO U3 yriepona. Kaxmoe pacreHue coaepKuT
HEKOTOpOE KOJIMYECTBO BOJbI U MUHEPAJIbHBIX coJiel. BceMXopoIio 3BeCTHO, UTO CBEKECPYOJIEHHOE
JIepeBO TOPUT IIJIOXO, a MOCIHE 3aropaHus BBIAEISET MHOTO BOJSHOTO Mapa, 4TO JeNaeT JbIM OT
BJIQXKHBIX JJPOB XOPOIIO 3aMETHBIM H3Jasieka. L[BeT muameHu ropsiuiei JpeBecuHbl 0OBIYHO JKEThIH,
MIOCKOJIBKY M3 MHUHEpaJbHBIX COJIel Hambojiee pacpOCTPaHEHbI COJU HATPUsA, & UMEHHO, €T0 HOHBI
OKpAIlIMBAIOT IJIaMs B JKENTHIA I[BET; €CIU JEPEBO POCIO Ha MOYBaxX, OOraThIX COJSMH Kallus, TO
JpOBa U3 HETO AAIOT IJIaMsl ¢ PUOJIETOBBIMHU OTOJIECKAMHU.

Jlyis BBINOJTHEHMS 3a/laHusl HEOOXOJMMO BBIYHCIUTH Maccy ApeBecHOro crBoja. [Ipu stom
dbopMa cTBOJIa TpPUHUMAETCS OSKBUBAJICHTHON (opme numuuapa. CrenoBaTtenbHO, HEO0O0XO0IUMO
BBIYHCIUTH 00bEM LWIMHIPA U YMHOXXHUThH IMOJIyUEHHOE 3HaUEHUE HA TUIOTHOCTH JApeBecuHbI. J[anee
clieyeT MPUMEHUTHh MPABUIIO BBIUYMCIICHHUS MAcChl BEIIECTB, YUACTBYIOIIMX B XHUMHUYECKOH peakuuu
(moapo6HO pazoOpaHO B MPUBEIEHHOM HUXKE MpHUMepe pacuera) U 0ObeAUHEHHBIH 3aKOH ra30BOrO
COCTOSIHUSL.

[Tpumep BbImoONHEeHU 3aaanus 1.1

Vcnosue. Kakoil 00beM yIriIeKHUCIIOro rasa, B3siTOro Ipu HOPMAJIBHBIX YCIOBUSAX, HEOOX0IMMO
MOTJIOTUTh PACTEHMIO, YTOOBI BBIPOCIO JAEPEBO CO CIEAYIOIIMMHU MapaMeTpaMu: AUaMETp CTBOJIA
D=0,8 m, Beicota h=15 m, mnotHocTs apesecunsl p=0,08 a°. IlpuHuMaem, 4TO BCs JpeBECHHA
COCTOUT M3 YIJIepo/ia, U YTO JAPEBECHBINM CTBOJ UMEET MPABUIIBHYIO LIMJIMHAPHUECKYIO (hOpMYy.

Pewenue:
OnpenensieM Maccy M aepesa. Jlns 3TOro Miomaib MOHNEPEYHOTO CEYEHHs,PaBHYIO Tt 2
,YMHOKUM Ha BbICOTY h (paamyc r paBen D/2 = 0,4 u) ¥ Ha MIIOTHOCTS p.

To ecTs,



m=nr’hp (1.2
nwma 3,14 x 15 u % (0,4 M)2 x 0,08 m/m3=0,6 m =600 ke.
OO0pazoBaHue APEBECUHBI U3 YIIIEKUCIIOTO Ta3a UAET M0 PEaKIuu:
CO; —> C+0s. (1.2)
[Tpuaumaem B ypaBaenuu (1.2) maccy yriekucnoro ra3a (CO2) paBHO#W M1, Maccy yriepoja
(C) paBHOI1 M2, a UX MOJIEKYJISIPHBIE MAacChl paBHBIMH M1 1 M? COOTBETCTBEHHO.

Bocrmosib3yemcsi COOTHOILIEHUEM MacC pearupyrouux BEIEeCTB U UX MOJIEKYJIIPHBIX Macc:

ml _ k1M1 (1.3)

m2 k2M?2
rae Mi U mp — Macchl pearupyromux Bemects; M1 u Mz — ux mosekynsipusie Maccesl; K1 u ko — ux
CTeXHOMeTpudeckre Ko3(pPpUIHneHTsI (coraacHo ypaBHEHUIO (1.2) OHM paBHBI €IUHULIE).

ATtomHas Macca kucioponaa paBHa 16, yriepoma — 12 (w3 rtabmuuer J[.JM.Menneneesa).
CootBercTBeHHO, MojekyimsipHas mMacca CO2 (M1) paBua 16 x 2 +12 = 44; monekynspHas Macca
yriaepojia MPUHUMAETCS paBHOW €ro aroMHo# macce, T.e. Mz = 12. Ucnonssyst dopmyrny (1.3),
MOJTy9qaeM:

*
ml:mz Ml. (1.4)
M2
[ToncraBnsig JaHHbBIE, TOTYYaEM:
*
m1 = 209" 44 _ 2200ke.
12

N3BecTHO, YTO pH HOPMAJIBHBIX YCIOBHUAX | MOJB M1000TO Ta3a 3aHuMaeT o0bem 22,4 1. Tak
kak 1 Momp yraekucioro raza umeer maccy 0,044 xe wim 44 2 (MMOCKOJIBKY Macca OJHOTO MOJIA
YHCIIEHHO paBHA MOJEKYISpHOM Macce), TO, YMHOXXHMB YHCIO MOJEH YIJIEKHCIOTO rasa,
coaepxarntuxcs B 2200 ke, Ha 22,4 21,TOTy9M UCKOMYIO BEITUUUHY.

veo %% 22 47 11200000 w1120 48
2 = 0,044«ke
Omeem: 06BbEM YIIEKHCIOTO Ia3a, B3ATOr0 MPHU HOPMAJbHBIX YCIOBHsAX, paBen1120 42,
Tabmuua 1.1
BapuaHThI 17151 BBITIOJTHEHHUS 33/ 1aHUS
NoNe Bun D, | I Il v \%
JIPEBECUHBI o | D | hm | Dm | ha | Dm | b | Dm | hm | Do | howm
1 JIa 0,45 1 19 | 015 | 2 06 | 19 | 09 9 0,75 | 12,3
2 COCHa 05 | 09 | 17 0,3 4 10,81 2 04 | 12 | 0,16 | 14,6
3 OyK 0,65| 08 | 15 | 1,01 6 0,7 17 1,1 7 0,92 | 17,1
4 nyo 0,7 (07| 13 |[0,79]| 8 |0,79| 4 03 | 14 0,7 | 9,6
5 opex 0,66 | 06 | 11 | 081 | 10 | 0,8 | 15 1,5 5 0,32 | 15
6 rpymia 0,725| 0,5 9 | 0,75 12 | 1,01 6 0,1 | 16 0,5 | 2,37
7 SICEHb 0,74 | 0,2 7 1,07 | 14 | 0,9 13 | 1,07 | 3 0,2 | 59
8 KJICH 0,7 | 0,1 5 1,5 16 | 0,3 8 0,2 18 | 0,38 | 6,78
9 Kp.JAEepPEBO 06 | 0,3 3 1,1 18 1 11 | 0,75 1 0,8 | 7,53
10 aKarus 0,77 | 0,4 1 0,9 20 | 0,5 10 | 05 | 20 | 0,74 | 1,24
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3aoanue 1.2. Onpenenenne NnpoayKTOB CrOpaHHsl OPraHUYECKOro TOMJIUBA.

3amaHue MOCBSIIEHO MpobiieMe, ¢ KOTOPOil CTAIKMBAIMCh BCE HAIIM MPEIKU, TOMMBIINE TaK
Ha3bIBaeMble «OaHBKU 1O YEPHOMY» HIIM YrOpaBIIKE B CBOMX M30aX MPHU 3aKPBITON MEYHOM 3aCIIOHKE.
(Ee 3akpbIBanu, 4ToOBI TEIUIO W3 JOMa MOCIE OKOHYAHMSA TONKHU IE€YM HE YIETyYHMBAJIOCHh Yepe3
MEeYHYI0 TpyOy CIMImIKoM ObICTpo). MI3BECTHO, YTO MpPU CTOPAHUU JIPEBECHHBI WJIH KAMEHHOTO YTIIS
nomumo yriekuciororasa (COz) Moxer oOpa3oBbiBaThes U yrapublil ra3z (CO2). Ilocnennuii erko
OKHCJIACTCA KUCJIOPOJOM BO3yXa U IIPU CTOPAHUH TOIIJIMBA HA OTKPBITOM BO3AYXE WJIH IIPU HATTUYNU
MHTSHCHUBHOM TATH OITACHOCTH AJId 4€JIOBCKa HE NPCACTABJIACT. OIIHaKO B 3aKpPBITOM ITOMCHICHUHN
yrapHblid ra3 BeCbMa ONACEH U MOXKET NPUBECTH K TSHKEIOMY OTPABICHUIO U JIaXKe CMEPTU. IJTO
MMPOUCXOJUT IMOTOMY, UTO MOJICKYJIa YIrapHOI'0 rasa JMilb HE3HAYUTCIIbHO IIPCBOCXOAUT 110 pasdMEpam
MoJIeKyny kuciopona. Ilomamas mpu JpIXaHUM B OpraHW3M, OHAa HEOOpaTHMMO BCTpPAaMBAETCS B
MOJIEKYJTy TeMorjioOuHa (CoCTaBiisitomasl KPOBH), KOTOpass B HOPMAJBHBIX YCIOBHUSX SIBISICTCS
«TPAHCIIOPTOM», JOCTABJISIONIMM KUCIOPOJ, M BBIBOJAIIAS MPOIYKTbI OKUCIEHMS (yrapHblil ras) u3
BCEX TKaHEH Tela desioBeKka. B pesynbprare cHaOkeHHE OpraHu3Ma KHCIOPOJOM HapyIIaeTcs — MECTO
Ha «TpaHCTopTepe» 3aHiATO0. Kak BHIHO M3 CKa3aHHOTO, MEXKIy MpOIlecCaMi TOPEHHS U JIBIXaHUS
IMPOCMATPUBACTCA MpsAMad aHAJIOTHs.

[TockonbKy IJIOTHOCTH YrapHOTO ra3a MEHbIE IUIOTHOCTH BO3[yXa, TO B MOMEHICHHUSIX 0e3
BEHTUJISIIUM OH CKAaIUIMBAETCS MOJ MOTOJIKOM. UM yrapHbIii U yriieKMCIblii ra3bl HE UMEIOT HH 1IBETA,
Ha 3amaxa, MO3TOMY IOBBIIIEHHE MX KOHIEHTpAIMi 1O OMAaCHBIX YPOBHEH MPOUCXOIUT HE3aMETHO
U JoJiel, HaxoAsIuXcs B momenieHuu. Kpome Toro, mpu HpoXOXkKAECHWH HaJ pacKaJeHHBIMU
VIJISIMH  YTJICKUCTBIN Ta3 BoccTaHaBiauBaercs A0 yrapHoro (CO2 + C = 2CO), 9To mpeacTaBisieT
JIOTIOTHUTEIBHYIO OMAcCHOCTh, MOCKOJBbKY IpeneiabHo nomyctumasi koHuentpanus (I11K) yrapaoro
ra3a 3Ha4MTEJIbHO MEHBIIE, YEM YTIIEKUCIIOTO.

[Ipu BbIMOSHEHUM 3aaHUS HEOOXOIUMO IMOHMMATh, YTO HE BCE AOMYIICHUs, MPUHATHIE B
oOpa3slie peleHus, UMEIOT MECTO B pealbHbIX YCIOBUAX. B 4aCTHOCTH, YII€KUCIHbIN U yrapHbIN ra3bl,
HaXOJSICh B 3aKPHITOM IOMEILEHUHU, XOTSA M pacroJiaraloTcs Apyr HaJl IPYroM H3-3a HEOJIWHAKOBOM
IJIOTHOCTH, HO MIPH 3TOM HET YETKOW I'paHuIIbl pa3ziesa, a CylIeCTBYEeT HEKUI CII0N CMEIIMBaHMUS.

[Ipumep BbINOIHEHUS 3a1aHus 1.2

Vcenosue. Kakolr o0beM 3aliMeT yrapHblidi Ta3, BBIICISIOMIUKACS TPH TOJTHOM CTOPaHUHU
JPEBECUHBI, YIIIi WU APYroro TOIJIMBA B MOMeELIeHUH (0aHbKAa «II0 YEPHOMY») CO CIEAYIOIIUMHU
napameTrpamu: 1=4,0 u — gmuHa nomemtenus; n=2,0 v — mupuHa nomemenus; h=3,0 u — BbicoTa
nomenieHuss. Macca tormmBa M=12 xe; koahdunuent cropanus k=0,8; kordduiuenT, oTBeyaronui
KOJIMYECTBY YTJEpoJia, IOABEPraroIIerocss HeEmoJHoMy cropanuio (oopasyromemy CO) yi1=0,1;
KO3 (GUIIMEHT, OTBEYAIOIIUN KOJWYECTBY yriepona, odpasytomero CO Bo BTOPHUHOM IMpolecce,
v2=0,15. T1=40°C=313K; P1=780 mm.pm.cm. Onpenenuth, ¢ KaKOWi BBICOTHI NOMEIIEHHUSI OymeT
HAYMHATBCA 30HA, 3alOJHEHHAs YyrapHbIM Ta30M. YTPOIIEHHO TMOJaraeM, YTO YrapHbId ra3s
pacrofiaraercs BBepXy 4 He CMEIIMBAETCA CAPYTUMHU ra3aMu.

Pewenue:
CuuraeM, 4TO BCE CropeBllee TOIUIMBO — YHUCTBIA yriepod. Toraa ero KOJM4ecTBO
OTIpeJIeNsieTCsl MPOU3BEICHUEM MACChl TOIIIMBA Ha KO (PUIIMEHTCrOpaHus:

mi=mx Kk (1.5)
i my =12 x 0,8 =9,6 ke.
[Ipu cropanuu TorIMBa MapajieNbHO UIYT JIBa Ipoliecca:
C+ 02— CO2T (1.6)

2C + 02 — 2CO1. 1.7)
Yactb YIJICKHCIIOTO Ira3da BCTYIIACT BO BTOPUYHYIO PCAKIIUIO C PACKAJICHHBIMU YIIISIMU:

CO, + C = 2CO. (1.8)



Macca yriepoja, yyacTBytomero B peakiuu (1.6), paBHaunu

m;=mjpX ll)l (19)
mz2=9,6 x0,1=0,96 xe.

Macca yriepoaa, yaactBymomiero B peakiuu (1.7), paBHa
M3 = My X y2 (1.10)
wm M2 =9,6 x0,15= 1,44 xe.

O6mas macca yriepona, oopaszyromiero CO, paBHa
M4 = my + M3 (1.11)
wm mg=0,96 + 1,44 = 2,4 k.

Jlia mpocTtoThl OyleM cuuTaTh, YTO BECh IpoOIecC 00pa3oBaHMs YrapHOro rasa HUAET 0
peakiun (1.7). Mcxonst W3 COOTHOIICHWS] MacC, Y4YacTBYIOIIMX B XHMHYECKOW peakiuu (CM.
TOSICHEHHUSI K peleHuto 3aaanus 1.1), Haxoaum maccy o0pa30oBaBIIETOCs YrapHOTO Tasa.

*
mco = ME=MCO (1.12)

MC
_2,4%28
12

(Mmonexkynsipuyto maccy CO HaxoguM Kak CyMMy aTOMHBIX Macc Yrjepoja U KHUCJIOpOJa;
k03 durments nepeq CO u C B ypaBHeHuu (1.7) B3aMMHO YHUYTOKAIOTCS).

AN mCO =5, 6xe

O0beM, KOTOPBIN 3aliMET 3TO KOJWYECTBO YrapHOTO ra3a MpH HOPMAaJIbHBIX YCIOBUSX,
COCTaBJISIET:

5, 6xk2

VCO _ =22 47 =44807 wm 4,480 S,

0,028k
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(0,028 xr — macca ognoro momst CO; 22,4 1 — 00beM, 3aHUMAEMBIH OJTHUM MOJIEMTa3a Mpu
HOPMAaJIbHBIX YCJIOBHSIX — CM. TIOSICHEHUS K pelieHuto 3amanus 1.1).

[To ypaBHEHHIO 00BEIMHEHHOTO FA30BOTO 3aKOHA HAIeM UCTUHHBINA 00BEMYTrapHOTO
ra3a npu T=313K:

POV OT1
= Yy 1.13
VHEE= 20 (1.13)
rie Vo=Vco=4,480 m%: To=273K: Po=760 MM.pm.CI.
760Mmm. pm.cm.* 4, 4802 *313K 3
VHUCT - *5,0m .

780mm. pm.cm.* 273K

[Tnomans momereHus paBHa S =1Ixn=4x2 = 8x°
OmnpeenrM BBICOTY 30HBI, 3aMIOJHEHHOM yrapHBIM Ta30M:

VUCT 5,00°
X = = =0,625u.

S 8m?
CrefioBaTeIbHO, YrapHBIi a3 3amojHUT noMerieHue Boime ypoBus (h — hx)uim
3m —0,625m = 2,375 m.

OTBeT: 30Ha, 3aN0JTHEHHAs YTapHBIM ra30M, HAXOIUTCS BhIIIe YpoBHS 2,375 M.

BapI/IaHTI)I JJIs1 BBITIOJTHEHUA 3aJaHUA

Taomuma 1.2
NoNe m,xe | Ty, °C Py, K Y1 V2 I, m n, m h, u
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
4 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

IIo pe3yibTaTaM UTOT'OB BBIIIOJIHCHUA IMPAKTUYCCKUX pa60T " OTBETA Ha TCOPCTUYCCKHUEC BOIIPOCHL
Ha 3a4CTC BBICTABJIACTCA:

— 90-100 6annoB, eciau MPaBUIBHO BBINOJHEHBI BCE MpaKTHYECKHe pabOThI U MPH OTBETE Ha
TEOPETUYECKHE BOIMPOCHI, a TAK)KE Ha JOTOJIHUTENIbHBIE BOIPOCH OOyJaroLuiics Mmokasai,
YTO BJIAJICET MAaTEPUATIOM HU3yYEHHOM AUCIUIIUHBI, CBOOOTHO MTPUMEHSET CBOU 3HAHUS IS
0OBSICHEHUS Pa3IMUHBIX (PAKTOB;

— 76-89, ecnu MpaBUIIBHO BBITIOJHEHbI MPAKTUYECKUE PaOOTHI I B HUX JIOMYIIEHO HE OoJiee
OJTHOW OIMIMOKH, KOTOpas OblLIa cCaMOCTOSITEIbHO UCIPaBIeHa 00YJaIOUIUMCS, ¥ NIPU OTBETE
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Ha TEOPETHYECKHE BOMNPOCHL, a TAKXKE Ha JOMOJHUTEIbHBIC BOIMPOCH OOYJAIOLIHIACS
JOITYCKAeT HeTpyOble OIIHUOKY;

— 60-75 GannoB, eciy B BHIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUSX JOIMYIICHbI TpyOble OMNOKH,
KOTOpbIC 3aT€M WCIPABICHBI OOY4YalOIIUMCS TP yYacCTHH TIPEIOJABATENs  HIIH
MPaKTHYECKOE 33J]aHUE HE BBINIOJHEHO B MOJHOM O0BEME, HO OOYYarOIIUIICs CMOT JOBECTH
peLICHUE 10 KOHIIA TPH Y4aCTHH TPENoIaBaTesis, ¥ B OTBETaX Ha TEOPETUUECKHE BOIIPOCHI
JOTIYIIEHBI OLTNOKH;

-0 6aJIJIOB, CCJIM MPAKTUUCCKUE 3aJaHWA HC BBIIIOJHCHBI WJIM BBIIIOJJHCHBI HE B ITIOJIHOM
06T)GMG, HC AaHbl OTBCTHI HAa TCOPCTUUCCKHUE BOIPOCHI U HE BBINIOJIHCHBI KPUTCPUU IJIA
kareropuu 0-59 6amios.

OreHka 10 JUCIHUILIIMHE OTPENessieTcss B COOTBETCTBUU ¢ [losokeHnemM 0 GaTbHO-pEeUTHHTOBOM
cucreme i ctyaeHToB ¢uinana HUY «M3OW» B r. BomkckoM 1Mo COBOKYITHOCTH pe3yJabTaTOB
TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH M YK3aMEHAILIMOHHOM COCTABJISIOIICH.

B 3aBucHMOCTH OT KOJIMYECTBa 0AJIIOB 3a JUCHUIUIMHY BBICTABJIACTCA:

Ouenka KoJsn4ecTBo 6a/1110B
OIICHKA 5 («OTIIUIHOY) 90 — 100 6aytoB
orieHka 4 («xoporio) 76 — 89 Gamios
OIICHKA 3 («yIOBJICTBOPUTEIHHO)) 60 — 75 Gamios
OTIEHKA 2 («HEYIOBIECTBOPUTEIHHO)) 0 — 59 6amioB
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