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1. HEJIX U 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Lenab ocBOeHHMs AMCHMILIMHBI COCTOUT B NMPUOOPETEHHH 3HAHMKA M YMEHHH MO 3KOJOTWH, (POPMHUPOBAHUHM HABBIKOB [0 IPAMOTHOMY IPUMEHEHHUIO
OCHOBHBIX IOJIO)KEHUHM IUCLMIUIMHBI, HAaIpaBJICHHBIX Ha IOJIydeHHE (PyHIaMEHTalbHBIX 3HAHUM 00 3KOJIOIMYECKMX CHCTeMaX U OCOOEHHOCTSIX HUX
(YHKIMOHUPOBAHUS B YCIOBHUSAX aHTPOIIOTEHHON HArpy3KH, PallMOHAIBHOM HCIOJIb30BAHUU MAaTEPUAIBHBIX U DHEPreTHUECKUX PECypCOB, OPTaHU3AINH U
IPOBEIEHUH paboT MO JIMKBUAALUH MTOCIEACTBUI aBapyii, KaTacTpo(, CTUXUHHBIX O€CTBU.

3auaann AUCHHUIIINHBbI ABJIAKOTCH:

OCBOEHHUE OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUHM Kypca SKOJIOTHH;

nproOpeTeHNe MOHUMAaHUS MPOOIIEM SKOJIOTHH, CBSI3aHHBIX C JIEATEIbHOCTHIO YETIOBEKA,

OBJIaJICHUE YMEHUSIMU JIOTHUECKU MBICIIUTh, 00OCHOBBIBaTh MECTO U POJIb IKOJIOTMUECKUX 3HAHUN B IPAKTUUECKON J1€ATEIbHOCTH JOJEH, pa3BUTUN
COBPEMEHHBIX TEXHOJIOTUI; ONIPEAEIIATh COCTOSIHUE SKOJIOTMUYECKUX CUCTEM B IPUPOE U B YCIOBUSAX TOPOACKUX U CEIbCKUX MOCEIECHUI; TPOBOAUTH
Ha0JII0/IEHUS 32 IPUPOJHBIMU U HCKYCCTBEHHBIMU SKOCUCTEMAMH C LI€JIBIO UX ONMCAHUS U BBISBIICHUS €CTECTBEHHBIX U aHTPOIIOT'€HHBIX U3MEHEHMUI;
pa3BUTHE TMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH 00y4aromUXCs B MPOLIECCe U3yYEHUS SKOJOTUH; ITyTel
Pa3BUTHS IPUPOIOOXPAHHON IEATETBHOCTH; B X0/1€ PA0OTHI C pa3IMYHBIMU HCTOYHUKAMH WH(OPMAIINH;

BOCIIHTaHHE YOEKJEHHOCTH B HEOOXOJUMOCTH PAlMOHAIBLHOTO MPHUPOJIONOIL30BaHUS, OEpEekKHOr0 OTHOIIEHUS K MPHUPOAHBIM pecypcaM H
OKpY’KalomIel cpezie, COOCTBEHHOMY 3/I0pPOBBIO; YBOKCHHUS MHEHHS OTITOHEHTA MPH 00CYKICHUN IKOJOTHUECKUX PoOIIeMm;

UCIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUN M YMEHUH 10 SKOJOTMU B MOBCEIHEBHOM >KU3HM JUIS OLIEHKU MOCJIEACTBUN CBOEH NEeATeNbHOCTH (U
JEeSTEIbBHOCTH JPYTUX JIF0JIEH) IO OTHOIIEHUIO K OKPYXKaloIIel cpe/ie, 310pOBbI0 IPYTUX JIF0JIel U COOCTBEHHOMY 3710POBbIO, COOTIOICHUIO MPaBUIT
MIOBEJICHNUS B IIPUPOJIE.

d)opMI/IpyeMme y 06yqafomer0051 KOMIICTCHIUUMA U 3allJTAHUPOBAHHBIC PE3YJbTAThI Oﬁy‘-lel-llflﬂ JUCHUIIIIMHE, COOTHCCCHHBIC C HHAHKATOPAMM
JOCTHIKCHUSA KOMHGTEHHHﬁ:

KO)_'[ 1 HAMMCHOBaHH¢ KO}I 1 HAUMEHOBAaHUEC UHAUKATOPa 3a11.]1a1mp03almble PE3yJAbTATHI Oﬁy'lel-ll/lﬂ

KOMIICTCHIIMHU JOCTHKCHHUHA KOMIICTCHIINH




OIIK-2 CmnocobeH NPUMEHSTH
COOTBETCTBYIOILUN duzuko-
MaTeMaTHYECKUI armrmapar,
METOBI aHanmm3a u
MO/JICIIMPOBAHUS, TEOPETHYECKOTO
u AKCIEPUMEHTAIBHOTO
WCCIICIOBAHHSI  NIPH  PEIICHUH
npoeCCHOHAIILHBIX 3314

OIIK-2.5. leMoHCTpUpYET
MOHUMAaHUE (PU3UYECKUX SBICHUIMA
Y IPUMEHSET 3aKOHbI MEXaHHKH,
TEPMOJIUHAMUKH, DJICKTPUUECTBA
Y MarHeTusma

3HATh:
- OCHOBHbIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS COOOIIECTB )KUBBIX OPTaHU3MOB

(B TOM 4HCI€ — U YEJIOBEUECKOr0 COLIMyMa) C MPUPOJIHON CPEAOH;

- OCOOEHHOCTH BO3JCHUCTBHUS PA3HBIX OTpACiEeHd XO3SHCTBEHHOH AEATEIbHOCTU
YeJIOBEKA Ha OKPYXKAIOLYIO CPENLY;

- OCHOBHBIE BUIbI 3aIPA3HEHUS OKPYKAIOIIEH Cpelbl;

- IIOCJICCTBUS 3arpsi3HEHUs OKPYXKAIOLIEH INPUPOJHOM Cpeabl Ul 4elloBEeKa U
HACEJICHUS B LIEJIOM;

- OCHOBHBIE IIyTH PEAIU3ALUN IPUPOJOOXPAHHON NEATEIBHOCTH;

- OCHOBHBIE HOPMATHUBbI KaY€CTBA OKPYKAIOLIEH CPEbI;

- OCHOBHBIE 3aKOHOJATENbHBIE aKThl POCCHU 1 MEXAyHApOIHbBIE COTTIAIICHUS.
yMeTh:

- IPAMOTHO aHAJIM3UPOBATh M CAMOCTOSITENBHO M OLICHUBATh HKOJIOTMYECKYIO
cuTyauuro B Mupe u B Poccuu;

- BBIBJIATH (DAKTOPHI PUCKAa OCHOBHBIX 3a00JIEBAaHMI YEIOBEKA, CBS3aHHBIX C
3arpsI3HEHUEM OKPYIKAIOLEH IPUPOJHON CPELIbI;

- Ienath 000CHOBAHHBIE, JOKA3aTEIbHbBIE BBIBOIbL;

- IJIJAHUPOBATh TUIIOBBIE MEPOIIPUATHS 110 OXPAHE IPUPOJIBI;

- pa3pabaThiBaTh MNPAKTUYECKUE PEKOMEHAALNU IO COXPAaHEHUIO MPUPOIHON
Cpensl;

- IpPUMEHATHh HOpMaTHBHBIE NpaBoBble akThl Poccuiickoir denepaunun B chepe
HKOJIOTHH U 3PABOOXPAHEHMS;

- CaMOCTOSTENBHO PabOTaTh ¢ Y4EOHOM, HAYYHOH U CIIPaBOYHOM JTUTEPaTypOil.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHa OTHOCHTCA K (I)aKyJ'IBTaTI/IBHBIM JUCHOUITIIMHAM.




I[I/ICI_II/IHJII/IHa ABJIICTCA BAKHBIM IIAroM B OBJIAJICHHUU CTYJACHTAMU JIF000Tr0 HpO(l)I/IJISI KOMIICTCHIHAMMU 110 ITPUMCHCHHUIO MCTOJOB OLICHKU INPUPOJHBIX

(akTOpOB Cpefbl, IJIAHUPOBAHUS B 00JACTU OXPaHbl IPUPOIbI, HABBIKAMU PAOOTHI C 3aKOHOAATEIbHBIMUA U MHCTPYKTUBHBIMHM MaTepuallaMi B 00J1aCTH OXpaHbl
IIPUPOJBI.

JKUBHEACATCIbHOCTHY, « XUMHI», «DU3HKa.

3. CTPYKTYPA U COAEP) KAHUE JUCIHUITIJIMHbI
3.1. CTpykTypa TUCHHUILIHHBI
O061ast TPy10eMKOCTh JUCHMIUTMHBI COCTABIISIET 2 3a4E€THBIX €UHMIIL, 72 Yaca.

PCBynBTaTBI O6y‘l€HI/I${, INOJIY4YCHHBIC ITPH OCBOCHUHN JUCHUIIINHEL, HeO6XO,I[I/IMBI IIpH U3YUYCHUU CICAYIOINX AUCIHUIIINH: «be3omacHocTh

Pasien IHCLUILIMHEL Pacrnipenenenuie TpyZ0eMKOCTH pa3jena (B yacax) Mo BUaam ConeprxaHue caMOCTOSITEIbHOU
. < o, o
No PopMa POMEKYTOTHOI g i E’( % yueOHOU paboThI Npa60TI)1 .
n/m aTTeCTalun R § 2l = KonTtakTHas - Komr- (c yKaS‘aHHel:Tp; :;IZO;EZ;;l mom. 5.1 u
(no cemecmpam) 5 9 O | Jlex IIp | JIa6 | KIIP | UKKII | TIA poJib
I/IBY‘IGHI/IG TCOPECTUICCKOIo 1
B3aumonaelictBue MPaKTUYECKOT0 MaTepHaa:
TEII0PHEPTETHYECKOr0 00BEKTa [2]’ cTp- ggg ﬁégiss 210-226
C OKpYIKaroleil cpeo. — — — — — TP: 15769, 2297899, £10R4LD
1 py it cpenoii 11 | 1] 2] 2 7 DL e
BITIOJIHCHUEC JOMAIIIHETO 3aJIaHUA:
Kputepuu oneHkn KayecTsa [4], cTp. 46-51, 68-71, 83-91, 92-97, 102-
OKpPY KaroLLEen Cpeabl 111.
H o I/ISY‘IGHI/IC TCOPETUICCKOI'o 1
CTaTUBHOC BO3ICUCTBUC o MPAKTUYICCKOro MaTepHraja:
IPOMBIIIICHHBIX NPEANPUATHN [5], cTp. 227-249, 250-273, 276-325
2 | HA OKPYXKAOIIYIO CPENy. 11 1 2 2 - - — - 7 - [6], cTp. 277-298
OCHOBHBIE HAIIPABIIEHHS 10 €r0 E?IHOHH?;T fggﬁggefgfaf;;% 194
B CTp' - ) - ’ - [ -
CHIDKCHIIO 198, 199-204, 205-211, 213-215, 216-222
3amra aTMOCQephl. U3yueHne TeOPETHYECKOTO 1
DKOIOTH3AIUS MPaKTUYECKOro MaTepuana:
TEXHOIOTHYECKHX IIPOLIECCOB [5], cTp.388-398, 399-416, 417-424
p : [6], ctp. 308-321, 326-339, 340-366
3 3amuTa rugpocdepsl. 11 1 2 2 . . _ _ 7 _ BrinosiHeHue noOMaIIHEro 3a1aHus:
NuxenepHsble pelieHus. [4], cTp. 224-231, 234-242, 260-265, 278-
CHUWKEHNE «OTXOIHOCTH» 286
npeanpuaTuil. besorxoaHas
TEXHOJIOTHS




Pas/ieN IUCIUIUTAHEL Pacnipenenenue TpyaoeMKOCTH paszelia (B yacax) 1o Bugam ConeprxaHue caMOCTOSITEIIbHOM
. < o o
No dopma MPOMEKYTOTHOfH o i 5| § y4eOHOI pabOThI paboThl
w/n ATTeCTAIHH 8 S =t QE) KonTakTHas Komt- (c yxazaanem Ne CTOYHHKA 1O I1. 5.1 1
m 2 g_ () CP CTpaHUI] B HEM)
(no cemecmpam) = O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA poJib
CHMXeHre TEIUIOBOTO M3y4deHnne TeopeTHueCcKoro u
BO3JICHCTBHS Ha OK a0 MMPAKTHIECKOTO MaTepuaa;
A C cHIE PYAIOMIYIo [6], cTp. 366-372, 374-386
CpeAy. LHIAKCHH 5 [5], cTp. 425-455, 456-458, 459-468, 487-
4 | BHEproeMKOCTH NPEANPUATUH, 11 1 2 2 — — — — 7 — 496
KakK HaHpaBJIeHI/Ie Bremonaenne JOMANIHETO 3adaHusA:
pecypcocoepexxenus. Tero [4], cTp. 290-297, 309-313, 327-334
YTUIU3alMOHHOE 000pYyI0BaHUE.
DKOJIOTHYECKOE HOPMHPOBAHHUC. H3ydenue TeopeTHdecKoro u
COCTOﬂHI/Ie OK aro eI‘/’I cphenbl MIPAKTUYICCKOro MaTepuraja:
PYarott peR [6], cTp. 391-395, 396-399
g”“’pom’e HACCIICHHA. [5], ctp. 502-506, 507-518, 519-525, 526-
KOHOMHUYECKHE MEXaHU3MBI
5 10 1| 2] 2| - - - _ 6 _ |37
panMoOHaJIBHOTO BrinosiHeHHE JOMAIIIHETO 3aJaHUs:
MIPUPOIOIOJIL30BaHMUS U OXPaHBbI [4], cTp. 335-341.
OKpY>KaloIleu Cpeibl.
DKOJIOTHYECKUI MOHUTOPUHT
3ayeT mpoBOIUTCS B YCTHOH popme 1o
3ager 18 1 - - - - - 0,3 - 17,7 | pesynbTatam ycrneBaeMOCTH COTJIACHO
IIporpaMMe 3ayeTa

Hmozo 3a cemecmp 72 1 10 | 10 - - - 0,3 34 17,7

[pumeuanue:Jlek — nekuuun; I[Ip — mnpakrudeckue 3ausaTus; Jlab — mabGoparopuele paboTsl; KIIP — ayauTopHble KOHCYIBTallMM IO KypCOBBIM
npoektam/padotam; UKKII — unanButyanbHble KOHCYIbTAIIMK IO KYpPCOBBIM ITpoekTaM/padoTam; ITA — mpomexyrounas arrecrauus; CP — camocrositenbHas
pabota cTyneHTa.




3.2.Kpartkoe conep:xaHue pas3ieaioB
1cemecTp

1.B3aumoodeticmeue menniodnepeemuyecko2o 00veKkma ¢ okpyscarouel cpedoui. Kpumepuu
OUEHKU Kauyecmea oKpyicaroujeli cpeobl

[IpoOneMbl  B3aUMOJACUMCTBUSL ~ DHEPreTUKU C  OKpyxkawiiei  cpemoi.  CTpykrypa
TEIUIOPHEPTETUYECKON CHCTEMbI MPOMBIIUIEHHOTO MPEANPUATUS C YYETOM B3aUMOJACHUCTBUS C
OKpyXkaromiel cpefoid. McTOUHUMKH 3arps3HEHHs] OKpPYKAIoIIeH cpelbl Ha TEII0IHEePTreTUYECKUX
oOpekTax. OneHka BIMSHUSA TEIUIOOHEPIeTUYECKMX CHCTEM Ha OKpyXkarolyro cpeny. Cxema
B3aUMOJICHCTBUSI 0OOBEKTOB SHEPTETUKU C OKpYKaromieH cpemoir Ha mpumepe TOC. PaccemBanue
HarpeThIX BBIOPOCOB OT OJJMHOYHOIO UCTOUHUKA. KpUTepru OLIEHKH KauecTBa OKPY KArOIIEeH CpeIbl.
BosgerictBue TOC Ha OKpyKaroUIyro cpeny.

2.HeeamusHoe 6030eticmsue npoMbluIeHHbIX NPEONPUAMULL HA OKPYHCAIOWYVIO cPedy.
OcHogHble Hanpasienuss N0 €20 CHUNCEHUIo

Bunsl 3arpssHeHus okpykaromed cpenbl. BosapelicTBue Ha atmocdepy. OKOJIOTHYECKHE
nocneACTBUsI 3arpsi3HeHus aTMocepsl. Bo3aeiicTBue Ha ruipochepy. DKOIOTUYECKUE MOCIEICTBUS
3arps3HeHus ruapocdepsl. HanpaBinennus nH>XeHEpHOH 3amuThl Onochephl.

3. 3awuma ammocgepsvi. Ixkono2uzayus MmexHon02UYecKUxX npoyeccos. 3auuma 2uopocgepoi.
Hnorcenepnvie pewenus. CHudicenue «omxoonocmuy npednpusmuti. bezomxoonas mexuonoaus
DKoJoru3anus TEXHOJOTMYECKUX mporeccoB. OUuCTKa Ta30BBIX BBIOPOCOB OT BPEIHBIX

npuMeceii. PaccenBanue ra3oBeIX BRIOPOCOB B aTMocdepe. 3amuTa ruapocdepsl. MeToIbl O9UCTKH
CTOYHBIX BOJA. OCHOBHBbIC MOHATHS W OMNpeAeNecHUs Oe30TXOMHOM TexHOoIoruu. be3oTxoaHbIe
npou3BojacTBa. [IpuHIMMIBI 0e30TXOMHBIX TexHOoJOrui. CrocoObl mepepaboTKH W yTHIIM3ALUU
orxonoB. Knaccudukanuss MeronoB mepepabOTKu TBEpAbIX OTX0A0B. CKIaAHUpOBAHUE OTXOMOB.
Yrumuzamust otxon0B. Cxxuranue (TepMuaeckoe 00e3BpeKnBaHUE) OTXOIOB.

4. CHuoiceHue meniogo2o 8030elcmsus Ha OKpydicarwyro cpedy. Crudicenue snepeoemMKocmu
npeonpusmull, Kaxk Hanpasnenue pecypcocbepecenus. Tenno ymunuzayuornnoe 06opyoosanue.
[TpyHIMIIBI CHUKEHUS TEIUIOBOTO BO3JEHCTBUS HA OKPYKAMOIYIO cpeny. CHMKEHUE TEIIOBBIX

BbIOpocoB. Mcrmonb30BaHME YTHIM3AIMOHHOTO oOOpynoBaHus. CHM)KEHUE HHEPrOEMKOCTH
OpeNpUsATHIA Kak HalpaBJIeHUE pecypcocOepeKeHmsl.

5. Okonoeuueckoe nopmuposanue. CocmosiHue oKpyxcarouen cpeodsbl U 300P08be HACENeHUS.
DKOHOMUYeCKUe MeXaHU3Mbl PAUUOHATILHO20 NPUPOOONONb308AHUS U OXPAHbL OKpYItCcalouell cpedbi.
OKON02UYECKUL MOHUINOPUHS

['mrueHnyeckoe HOPMHUPOBAHUE MOKaszaresnel aTMocdepsl, THIpocdepbl, MOUBbl U MPOIYKTOB
nutanus. Ilpenensno nomyctumsle koHueHtpanuu (IIJJK). IIpenensHo momycTtrMble BBIOPOCHI
(ITAB). ITpenensuo nomyctumbie copockl (ITJC). Canurapro-3amutabie 30Hb1 (C33). Dkonorus u
3/10poBbe yesoBeka. [Ipupoanble u aHTponoreHHbie (HaKTOPhl, ONPEAEIISIONINE 310POBbE YEIOBEKA.
NuauBuayalbHOE W TOMYJSLMOHHOE 370pPOBbE. OJKOJIOIMYECKHE NPHUHLHUIIBI PALMOHAIBHOTO
UCIIOJIb30BAaHUSl ~ TNPHUPOJHBIX  pPECypcoB U OXpaHbl npupoAbl. OCHOBBI  SKOHOMMKH
IIPUPOIONOIB30BAHUSA. JKOJIOTMUECKNE TUIATEXKHU. DKOJIOTUYECKUN MOHUTOPHUHT .

3.3. Tembl NpaKTHYECKUX 3AHATHI

1 cemecTp

1. BbIOpOCHI 3arpsA3HSIONINX BEIIECTB aBTOTPAHCIIOPTHBIMHU CPEICTBAMH B aTMOC(HEPHBIH BO3TYX
(2 gaca).

VYuiep6 ot 3arpsa3HeHusi aTMoc(epbl KOTEIbHBIMU IPEANPUITUIMU (2 yaca).

O} dexTuBHOCTh pabOTHI OUUCTHBIX COOpPYKEHUH (2 "aca).

VYiep6 ot 3arpsi3HeHUs BOJIOEMOB(2 Jaca).

BnusiHue srekTpoMarHuTHBIX NOJIeH Ha MPUPOIHBIE SKOCUCTEMBL. DJIEKTPOMArHUTHBIE OIS
UCTIOJTb3yeMbIE B IIPOU3BOJICTBEHHBIX YCIOBHSIX (2 yaca).

abrwn



3.4 Tembl 1a0OpaTOpPHBIX padoT

JlaGopaTopHble paboThl y4eOHBIM IIAHOM HE TIPETYCMOTPEHEI.
35PI'P

PI'P y4eOHBIM m1aHOM HE TPEIyCMOTPEHHBI.

3.6 TemaTnka KypCcOBbIX IPOEKTOB/KYPCOBBIX padoT

KypcoBoii npoekT/KypcoBasi paboTa y4eOHbBIM IJIAHOM HE IPETyCMOTPEHBI.



3.7. CooTBeTCTBHE Pa3/1eJIOB JMCUUIJIMHBI U GOPMHPYEMBIX B HUX KOMIIeTeHMii

Homep 1 HauMeHOBaHKE Pe3ybTaToB 00pa3oBaHKsL Wnpexe Homep pasjiena IMCIMILIMHEL (B COOTBETCTBHM C 11. 3.1)
1 cemect DopMBbI KOHTPOJISL
10 JUCIUTUINHE KOMIIETEHI] p
(B cooTBeTCTBHU C pa3nenoM 3) uu 3

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTH B3aHMOJICHCTBUS

COOOIIECTB KUBBIX OPraHU3MOB (B TOM HYHCIE — H OIIK-2.5 T W .

4ENOBEYECKOTO COIHYMa) C MPHPOJHON CPEIOi; ecT «/ICTOYHHKHY 3arps3HEHUS OKPYKAIOMIeH
Cpezbl Ha TEeTJIOdHEPreTHYECKUX 00bEKTax»

0COOEHHOCTH BO3AEHCTBHs pasHBIX oTpacied xo- | OQITK-2.5

35UCTBEHHOW JESATENbHOCTH 4YEJOBEKa Ha OKpy- N
Tect «Buabl 3arps3HEHUs OKPYKAIOLIEH Cpenbl.

HKAIOIYIO CPELy; . N
Bosnaeiicteue Ha atmocdepy. BosaelictBue Ha
ruapochepy.  ODKOJOTHYECKHE  TOCIHENCTBUS
3arps;3HEHUS TUAPOCHEPhD)

OCHOBHBIC BUJIBI 3arpsisHeHust okpyxkatouteit cpes; | OITK-2.5 Tect «3ammTta rugpocdepsl. MeTomsl OYHCTKH

MIOCTIEICTBHS 3arPSI3HEHUS OKPYXKAFOIIEH PHPOTHON CTOYHBIX BOJ. OCHOBHBIE IOHATHS U OIPEeICHHUS

Cpe[IBl TS YesloBeKa U HACETICHHUS B IIEJIOM; X 6e30TX0THOM TEXHOJIOTHH»

OCHOBHBIE TYTH peaJIH3aldd MPHUPOJOOXPAHHOU OIIK-2.5
Tect «[IpHHIIUTIBI CHIKEHHUS TETTIOBOTO

JIeSITeTBHOCTH; .

. BO3ICUCTBUS HA OKPYKAIOIIYIO CPEILY»

OCHOBHBIE HOPMATHBBl KadyecTBa OKpYKaIOMIeH

Cpensl;

OCHOBHBIE 3aKOHOAaTenbHBIe akThl Poccmm m mex- | QIIK-2.5 Tect «OCHOBBI 5KOHOMHKH MPHUPOIONOIH30BAHUS.

TyHApOHBIE COTJIAIICHUS DKOJIOTHYEeCKHE  TUIATEeXKH. DKOJIOTHIECCKHHA
MOHHUTOPHHI

YMmersb:

OIIK-2.5 KonTponbnas padbota

IPaMOTHO aHATU3UPOBATH U CAMOCTOSTENBHO U «OrmpeniesieHe Macchl BHIOPOCOB 3arpsI3HSIOMINX

OIIEHUBATh YKOJIOTHUECKYIO CUTYAIHIO B MUPE U B BEIIECTB aBTOTPAHCIIOPTHBIMH CpPEACTBAaMH B

Poccuy; aTMOC(EPHBIN BO3TyX»

BBISIBIISITH (PAKTOPHI PUCKA OCHOBHBIX 3a00JI€BaHUI OIIK-2.5 KonTponbnas padbota

YCJIOBCKA, CBA3AHHBIX C 3arpsIBHCHUCM 0pr>KEHOHICI71

«OneHka ymepOOB OT 3arps3HEHHsi aTMocgepsl




MIPUPOJIHOM CPEJIbL;

KOTCJIIbHBIMHU IPCATIPUATUAMMID

JieNiaTh 000OCHOBAHHEIC, JTOKA3aTEIbHBIC BHIBOIBL, OIIK-2.5 Kontponbnas pabora

IJIAHUPOBATh TUIIOBBIE MEPOIIPHSITHS 10 OXpaHe «Pacuer 3QQekTHBHOCTH PAOOTBI  OYHCTHBIX

MIPUPOBL; COOPYKEHUIN»

pa3pabaTbIBaTh MPAKTUYCCKUAC PEKOMCHIAIINY 110 OIIK-2.5 Kontponbnas pabora

COXPaHEHHIO MPUPOTHOHN CPEIIbI; «OueHka yriep0a OT 3arps3HCHUS BOJIOCMOBY
OIIK-2.5 Kontponbnas pabora

MIPUMEHATh HOPMATHUBHBIE IIPABOBBIC aKThI
Poccutickoit @enepanuu B cepe IKOIOTHH H
3IPaBOOXPAHEHUS

«BausHMEe  SNEKTPOMAarHUTHBIX ~ TOJEM  Ha
NPHUPOAHBIE  JKOCHCTEeMBL. ~ Pacuer  dacToT
AIEKTPOMArHUTHOTO TIOJNISI  HCIOJB3YyEeMBIX B
TIPOM3BOJICTBCHHBIX YCIIOBHSIX)

Bcezo yacos na pazoen oucyuniunul
(6 coomeemcmeuu c n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE MATEPHAJIbI
JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTAIMHA 11O JUCHUIIJIMHE

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH 1O JUCIHUILINHE:

1 cemecTp
— TECTUPOBAHHE:
1. Tect «VIcTOYHHMKHU 3arps3HEHUS OKPYXKAIOIMIEH CpeIbl Ha TEIIOIHEPTeTHUYECKUX
00BEKTax»

2. Tect «Buapl 3arps3HeHUs OKpyxaromei cpenbl. BoznelictBue Ha atMmocdepy.
BosneiictBue Ha rugpocdepy. IK0IOrHYecKrue MOCIeCTBUS 3arps3HeHUs THAPOcheps»

3. Tecr «3ammra ruapochepsl. MeTo bl OUUCTKH CTOYHBIX BOJA. OCHOBHbIE MOHATHUS U
orpeneneHus: 6e30TX0IHON TEXHOJIOTHI

4. Tect «[IpuHIUIIBI CHUKEHHSI TETIJIOBOTO BO3JACHCTBUSI Ha OKPY)KAIOIILYIO CPEILy»

5. Tect «OcHOBBI A5KOHOMMKH MPUPOOINIOIB30BAHUSL. DKOJOTUUECKHE MIIATEKH.
DKOJIOTUYECKUIT MOHUTOPHHT»

— KOHTPOJIbHBIE PA0OTHI:

1. KonurponbHas padora «OmnpeaeneHiue MacChl BHIOPOCOB 3arps3HSAIOIINX BEIIECTB
ABTOTPAHCHOPTHBIMH CPEJCTBAMHU B aTMOC(EPHBIN BO3IYX)»

2. KonrtponwsHas padora «O1eHka yepOooB OT 3arpsi3sHeHUs aTMOc(epbl KOTeIbHBIMU
IPEANPUITUIMI

3. KontponbHas padota «PacueT 3¢eKTHBHOCTH pabOThI OUUCTHBIX COOPYKEHUI
4. KonrponbHas padota «O1eHKa yiepoa OT 3arpsi3HEHHS BOJIOEMOBY
5. KonrtponbHas pabota «BiusHIe 371€KTPOMarHUTHBIX MOJIEH HA IPUPOJIHBIE SKOCUCTEMBI.

Pacuer yacTot SJICKTPOMArdHuTHOI'O ITOJISA UCIIOJIB3YCMBIX B IPOU3BOACTBCHHBIX
YCIIOBUAX»

bannbHO-pedTHHTOBasA CTPYKTYpa AUCLUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2. HpOME)KyTO‘-IHaH aTrrecranud 1Mo JTMCHMIIJINHE (‘IaCTI/l )II/[CIII/IHJII/IHBI):

1 cemecTp
3aueT ¢ OLICHKOM.
Onenka omnpenensieTcsi M0 COBOKYIMHOCTH Pe3YyJIbTaTOB TEKYIIEro KOHTPOJS YCIIEBAa€MOCTH B
cooTBeTrcTBUM ¢ IlonmoxkeHneM o OayibHO-peHTHHIOBOI cucteme Ans cTyAeHToB unmana HUY
«MDW» B 1. Bomkckom.

B MPUIIOKCHUC K AUIIJIOMY BHOCUTCH OLICHKA, ITOJTYYCHHAA 34 1 CEMECTD.

IIpumeyanue: OleHOYHbIE MaTepHalbl MO JAUCHUIUIMHE MPUBEACHBI B (DOHJIE OIEHOYHBIX
marepuanos OIIOII.
5. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. lleyaTHbIe M 3JTEKTPOHHbIE U3TAHUA:

1. Mapunuenko, A.B.Okonorus [OnekrponHslil pecypc]: yueOHuk / A.B. Mapunuenko. — 8-
W31I., cTep. - DNEeKTPOH. TEKCTOBBIC JaH. — CIIb.: Jlans, 2020.
https://biblioclub.ru/index.php?page=book&id=573333


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

2. Tyasikoa, O.B. Dxonorus.[ DnekTpoHHBIN pecypc]: yaedHoe nmocodue / O.B. Tymskosa. — 2-

e U3, crep. —  OnektpoH.  TekctoBele  gaH. —  CII6.: Jlanb,  2019.
https://biblioclub.ru/index.php?page=book&id=575175

3. BeromkuH, A.I'.OCHOBBI HHXEHEPHOU IKOIOTUU[ DIEKTPOHHBIN pecypc]: yued. mocodue /
H.A. KpuBomewn. — 2-¢ wu3a., crep. OJeKTpoH. TekcrtoBblie nmaH. — CII6.: Jlans, 2021.
https://e.lanbook.com/book/152483

4. Jlenucos, B.B.Dxonorus m oxpaHa okpyxkarrieil cpeapl. [IpakTukym. [DaeKTpOHHBII
pecypc]: yue6noe mocobue /B.B. [enucos, T.W. [IpoBoBo3oBa, b.1. Xopynxwuii A.I'. [u op.]. — 2-¢
U311, cTep. — DIeKTpoH. TekcToBbie gaH. — CII6.: Jlans, 2019. https://e.lanbook.com/book/124585

5. Kopookun, B.1.DOxonorus :Yueouuk / B.1. Kopo6kun, JI.B. Ilepenenbckuit — 7-e u3g. —
PocroB v/]1: ®enunkc, 2004. — 576 c.

6. Ma3yp, N.U.Kypc unxenepHoii sxonoruu: Yueonuk / .. Mazyp, O.1. MonnaBanos — 2-
e u3g. — Mocksa, 2001. — 502 c.

5.2 JInueH3noHHoe ¥ CBOOOIHO pacnpoCTPaHsieMoe MPOrpaMMHoOe obecneuyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKJIKYas NPodeccHoHAIbHbIE 0a3bl JaHHBIX U HH(POPMALMOHHbIE
CIPABOYHbIE CUCTEMBI:

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

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

CrpaBouHo-npaBoBas cuctema «I"apant» http://www.garant.ru

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

basa manusix Scopushttps://www.scopus.com

[TopTan oTKpbITHIX JaHHBIX Poccuiickon deneparuu https://data.gov.ru

baza oTkpeITBIX gmaHHBIX MuHHCTEpCTBA Tpyda U COLMANBHOM  3amuThl PO
https://rosmintrud.ru/opendata

basa nannbix HayuHoit anextponnoii oubdnunorexu eLIBRARY.RU https://elibrary.ru/

baza maHHBIX TpodecCHOHANBHBIX CTaHIaPTOB MUHUCTEPCTBA TPY/Aa U COIMATBLHOM 3aIUTHI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qanHbIX MUHHCTEPCTBA SKOHOMUYECKOT0 pa3sutus PO http://www.economy.gov.ru

ba3a oTkpeIThIX naHHbBIX Pochuamonutopunra http://www.fedsfm.ru/opendata

OnektponHas 6a3a manHbIx «M3marenpctBo Jlanb» https://e.lanbook.com

®denepanbHas rocyaapcTBEHHas MH(pOpMalMoOHHAs cucteMa «HanuonambHash 37IEKTpOHHAS
6ubnuoteka» https://H36.pd

HarponanbHelii mopTain oniaiiH o0ydenus «OTKpbITOoe oOpazoBanue» https://openedu.ru

OnekrponHas 6a3a manHsx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanpupiii  cait dDeaepaibHOTO areHTCTBa MO TEXHUYECKOMY PETYJIUPOBAHUIO U
metposoruu http://protect.gost.ru/

Onekrponnas oudanoreka MIUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHUSA MPOBOJATCA B yUEOHBIX ayIUTOPHIX, CHAOKEHHBIX
MYyJbTUMEAUMHBIMU CPEJICTBAMU JUIsI MHTEPAKTUBHOTO O00y4eHHs, 0OOPYIOBAHHBIX HArJsAHBIMU
nocoOusiMu,  OOOpyZOBaHMEM  JUId  [OKa3a  OOyyaroIlMX  MaTepuaioB,  CPEACTBAMHU
3BYKOBOCIIPOM3BECHUS, JOCKOM ayAUTOPHOU, 000pylOBaHUEM Ul MPEACTABICHUS Npe3eHTaluil
(ma3MeHHas aHesb, MEePCOHATbHBIN KOMIBIOTED).


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

IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

DKOJIOTH

(Ha3BaHME AUCIUILINHBI)

1 cemecTp
IlepeyeHb KOHTPOJIBHBIX MEPONIPUATHHA TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH 10 JUCHHUILIIMHE!

KM-1 Tect «cTOUHNKY 3arps3HEHUS OKPY>KalOIIel cpelibl Ha TETNIOIHEPTeTHUECKUX 00bEKTaxX)

KM-2 Kontponbras padora «OmnpeneneHrne Macchl BEIOPOCOB 3arps3HSIOIINX BEIECTB
ABTOTPAHCIIOPTHBIMH CPEJCTBAMH B aTMOC(EPHBII BO3LYX)»

KM-3 Tect «Buapl 3arpsa3HeHus oKpyskatomiei cpensl. BozneiictBue Ha atmochepy. Bosaelicteue Ha
ruapochepy. IKoIOTHIecKue MOCIEACTBHS 3arpsI3HEHHsSI THAPOCchepsD»

KM-4 KonTponsHas padota «OrieHKa yiepOoB OT 3arps3HeHws aTMOC(ephI KOTETBHBIMU TPEATIPHATHASIMID

KM-5 Tect «3ammra rugpocdepbl. MeTObI OUUCTKH CTOYHBIX BOJ. OCHOBHBIC TIOHSATHUS M OIPECIICHUS
0€30TXOIHON TEXHOJIOTHUI»

KM-6 Kontponbsnas padora «Pacuer a¢ekTHBHOCTH PabOTHI OYUCTHBIX COOPYKEHUID)

KM-7 Tect «IIpuHIUIIBI CHUYKEHUS TEIIIOBOIO BO3IEHCTBHS HA OKPYIKAIOLYIO CPELY»

KM-8 KontponbHas pabora «Ornenka yiepda oT 3arps3HEHUST BOZOEMOB)

KM-9 TecT «OCHOBBI 3KOHOMUKH NPUPOIONOIB30BAHUS. DKOJIOITMUECKUE MIIATEKH. DKOIOTHUECKUI
MOHUTOPHUHI»

KM-10  KontponbHas pabota «BiusiHHe 21eKTpOMarHUTHBIX TIOJIEH Ha MPUPOJIHBIE SKOCKCTeMBL. PacueT yactor
3JIEKTPOMArHUTHOT'O TIOJIS UCTIONB3YEMBIX B IIPOM3BOICTBEHHBIX YCIIOBHSIX)

By npoMe:KyTO4HOI aTTecTallMy — 3a4€T C OLIEHKOM.

TpynoeMKOCTh IUCHHUIUIMHBI =2 3.€.

Howmep Pasnen qucuumuinHbl Unnekc|KM-1|KM-2 | KM-3|KM-4|KM-5(KM-6 |[KM-7 |KM-8 | KM-9(KM-10| 3auer
paszena KM:

Bsaumoaeiictsue
TETUTIORHEPTeTUIECKOTO
00BeKTa ¢ OKpYKaroIei
cpenoit. Kpurtepuu orieHKH
KauecTBa OKPYXKarolien
CpeJibl

HeratusHoe Bo3neicTBUE
MTPOMBIIIUTEHHBIX
MpEeANpUATUN Ha
OKPY’KaIOIIyI0 Cpeay.
OcCHOBHEBIE HAPABIICHUS 10
€ro CHIKEHUIO

3amuTa aTMOCQepHI.
DKoJIoTH3aIUs
TEXHOJIOTHUECKHUX
MpOoILIeCcCOB. 3aluTa
runpocdepsl. MHkeHepHbIe
pemenus. CHIKCHIE
«OTXOJITHOTHY MPEANPUATUH.
be3zoTxoaHast TeXHOJIOTUS
CHIDKEHHE TETJIOBOTO
BO3JICU-CTBUS Ha
OKPYKAIOILYIO Cpeny.
CHmXeHre YHeProeMKOCTH




NPEANpUsITUH, KaK
HaIpaBJICHHE
pecypcocoepexenus. Temno
YTUIM3aLHOHHOE
obopynoBaHue

DKOJIOTHYecKoe
HopMupoBaHue. CocTosiHue
OKpY>KarollIew cpelibl U
3I0pPOBHE HACETICHMSL.
DKOHOMHYECKHE MEXaHU3MBI
paIoHaIBHOTO
MIPUPOJIOTIONH30BAHUS U
OXpaHbl OKPY>KAKOIIEH
cpeabl. DKOJOTUYCCKUI
MOHHUTOPUHT

MununmanbHbii 0amt 3a KM

60

MaxkcuManpHbli 0amr 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

Hanpasaenue noaroropku: 13.03.02 DinekTpo3HepreTnka v 3JeKTPOTEXHHKA

HaumenoBaHue 00pa3oBaTeIbHOM MPOrpaMMbl: JJIEKTPOIHEPreTHYeCKHe CHCTeMbl H MG POBbIe TEXHOJIOIHH,
Hudpposeie cucreMbl peseiiHON 3alMTHI M aBTOMATHKH, I'MapodjiekTpocTaHIMM W HU(POBbIEe TeXHOJOIHH,
HHTe/uIeKTyanbHAS BO300HOBIIsIeMAasi JHEPreTHKA

YpoBenb 00pa3oBaHusi: GakajaaBp

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

PTH.03 DOKOJIOI'UsA

Bosxekmnii 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 CpeaCTBO
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 ruapocdepbl. MeToabl 0OYMCTKH CTOYHBIX BOA. OCHOBHbIE NMOHSATHS 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 MPOCTOT0 K CJ0KHOMY:
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 6ayyToB eciu MPaBMIIBHO BHITIOJIHEHO HE MeHee 90% 3amaHuit.
— 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 U 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 OOIIYCTUMAA K OTBCACHHUIO 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) CAHUTAPHO-3aIUTHOMN 30HOM

0) 3abopom

B) )KMBOW M3rOPO/IbIO

T) 30HOM nepedpoca (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 Npou3BOACTBA BO3/1eliCTBHE HA OKPYKAIOIIYIO Cpe1y 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

CC m

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,
= | [
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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.



WunuBuyansHas TabiIuIa pacueToB IIaTeXeH.
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WHrpeauenTs ¢ m TJIK, Hg Iy e
i : MT/JT i THIC. pyO/TON
, T/ )
M r py
r o 6./
/ I T
i
A30T aMMOHUIMHBIA 1 6875,8
denoibl 0,0018 2749700
HedrenpoxyxTs 0,05 54994
IIAB 0,09 5499,4
docdatsr 0,29 13751,6
B3BelieHHb1 6.67 3658
€BelIeCTBA
BIIK nonH. 3,33 905,2
Keneso 1 27497
Menp 0,0018 2749700
> >
Tabnuna 16.
Vicxonuble TaHHbBIE K MPAKTHYeCKOH paboTre
KoHieHTpamu 3arps3HuTenei, Mr/i
N V,T
pic. A denon|  ed nma o B Bl  Fe cu
B M 3 Bl Te- B oc 3 K
a rong q, T0JI
p o po e B. o
T AYyK bI B
a TBI e
M m
M -
o 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 11
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 15 1,7 0,43 9,82 0,1 0,21 20 78,3 2, 0,05
8 7 45 5
9 1,8 5,9 0,07 3,53 11 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

KOHTpOJIbHaﬂ pa60Ta «Bausinue JICKTPOMATIrHUTHBIX noJied Ha NMPUPOAHBIC IKOCUCTEMBI.
Pacuer yacror JICKTPOMATIHUTHOI'O IMOJISI UCIIOJIB3YEMBIX B ITPOU3BOACTBCHHBIX YCJI0BUAX»

B Hacrosimiee BpeMsi mpoOM30IIENT TMFAHTCKUN CKAa4OK B Pa3BUTHM TEXHUYECKHUX CPEJCTB.
BonbmmHCcTBO HaceneHus: (pakTUYECKU KUBET B BECbMACIIOKHOM 3JIeKTpoMarHuTHOM moJie (OMI),
KOTOpO€ CTAaHOBUTCSI BCE TPyAHEE U TPYJHEE XapaKTepU30BaTh: MHTEHCUBHOCTh 3TOTO IOJS B
MUJUIMOHBI pa3 MPEBOCXOJUT YPOBEHb IJIAHETAPHOTO MATrHUTHOIO MOJS M PE3KO OTIMYAETCS IO
CBOMM XapaKTEPUCTHKAM OT MOJIEH €CTECTBEHHOTO MPOUCXOKICHHUSL.

Oco0eHHO pe3Ko HamnpsHKEHHOCTh MoJie Bo3pocia BOIM3M IuHui snekrporepenad (JIDII),
paano- W TENEeCTaHIUH, CPEJACTB PAJMOJIOKAIMU W PATUOCBA3U (B TOM YHCIE MOOWIBHOW U
CIIyTHUKOBOM), pa3MUHbIX YJHEPIe€TUUECKUX U SHEPTOEMKHUX YCTaHOBOK, TOPOJCKOTO TPAHCIIOPTA.

B ObITOBBIX YCIIOBHAX MOBBIMICHUEC 3JICKTPOMAIrHUTHBIX MHOJIEW BBI3LIBAETCS MMPUMEHCHUEM
ANEKTPONPUOOPOB, BUICOMUCIUICHHBIX TEPMHUHAIOB, COTOBBIX TelIe(OHOB, MEUKEPOB, KOTOPHIE
n3nydaroT OMII camoii pa3nM4YHON YacTOTHI, MOYJISIIMA U HHTEHCUBHOCTH.

MacmTaObl 3JI€KTPOMAarHUTHOTO 3arpsi3HEHHsI CPENIbl CTalM CTOJIb CYIIECTBEHHBIMH, UYTO
Bcemupnas opranmzarus 3apaBooxpanHenus (BO3) Bkmtounsa 3Ty mpoOiieMy B 4MCIO Hambosee
aKTyaJbHBIX B 3TOM CTOJICTHU JJIS 3A0POBBS YETIOBEKa.

B Hacrosimee BpeMst yCTaHOBJICHO BIMSHUE JIEKTPOMArHUTHBIX TIOJICH U U3ITyYCHHU Ha BCE
Oprasbl 4ejaoBeYecKoro opranusmMa. OtpuinarenasbHoe Bosaeiictue DMII Ha yenoBeka ¥ Ha Te WIH
HHBIE KOMITIOHEHTHI SKOCUCTEM MPSMOIIPOTIOPIIMOHATIBHBI MOIITHOCTH TIOJISI U BPEMEHH OOTyICHHMS.

JnmurenpHoe Bo3neicTBME CuibHbIX OMII  BbI3bIBa€T y  4YelOBEKa HApYIICHUS
SHJOKPUHHOM CHUCTEMBbI, OOMEHHBIX MPOILECCOB, (PYHKIHUU TOJOBHOIO U CIIMHHOTO MO3Ta,
MOBBIIIAET CKIIOHHOCTD K JIEPECCHUSIM U JIaXKe CaMOyOHIICTBY MYBEIMYUBAET BEPOSITHOCTh PA3BUTHS
CEepJICUHO-COCYIUCTBIX 3a00JIeBaHUI U PAKOBBIX OITYXOJIEH.

[[O HaCTOAILICTO BPEMCHH B P® ne IMPOBOANJIOCH KOMIIJICKCHBIX U MCTOJUYCCKH I'PAMOTHBIX
HCCIIEIOBAaHUN BO3JCHCTBUS OMII Pa3JINYHbIX UCTOYHHKOB Ha OKPYXAIOUIYHO CpCAy. C‘II/ITaeTCﬂ,
4YTO 3HAUYCHUA NPCACIIbHO AOITYCTUMBIX ypOBHCﬁ (Hﬂy), YCTAHOBJICHHBIC IJII AHTPOIIOI'CHHBIX U
INpUPOAHBIX padlHallMOHHBIX HOHCﬁ, pacupoCTpadsArOnnuXxcsa B Oprma}omeﬁ cpeac, HaAIACIKHO
3alUIIAarT HC TOJIBKO YCJIOBCKA, HO U BCC JAPYIUc 0OBEKTHI OKp}I)KaI-OH_ICﬁ Cpcabl.

HO3TOMy HJIA 9TOro BuUaa (1)I/I3I/I‘IeCKI/IX noneﬁ, O4YCBHUIHO, pa3pa6aTBIBaTB
9KOJIOTMYCCKHUE HOPMATHUBBI HCT HeO6XO,Z[I/IMOCTI/I.

Tabmuma 17.
VICTOYHMKY 31€KTPOMAarHUTHBIX MOJIeH
VIcTOYHMKH U3TydeHUs YacroTa u3iydeHus
DneKxTpocTaTHKa 0-10T'g
JIunum snextponepenay (JISI) 50T
DNEeKTPOIHEPTeTUKA 0,1-1 kI

TenedonHnas cBs3b 1-10 xI'g
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PaguocraHiuy HU3KOM 4aCTOTEI 130-285 xI'1g
Papnocranuus cpenHeit 4acToThl 415 xI'u—-1,6 MI'n
Panmocranuum KOpOTKUX YaCTOT 3,95-28,1 MI'l
MoounbHbIe Tene)OHBI 20 MI'n—2 I'T'
TenenepenaTunku 47-68 MI'y
Pamnocranmuu FM 87,5-108 MI'l
CranuoHapHbIe pauo0JIOKaTOPhI 1-10ITu
PJIC  cuyxObl CIICKCHUS 3a 9-351Tn
aBUATPAHCIIOPTOM
3ananue

OneHuTe COOTBETCTBUE YCIOBUS Tpylda CYIIECTBYIOIIMM HopMatuBaM. Ha ocHoBe
MOJIyUEHHBIX JAHHBIX cJienaite BbIBOABL. lIpemioxure MeponpusiTus MO CHUXKEHHUIO YPOBHS
BozzieiictBuss OMII Ha yenoBeka M OKpyXarollyio cpeay. PacueTHble JaHHBIE MPEACTaBICHBI IO
BapyaHTaM B TaOJIHIIE.

A. Onenka ypoBHS BO3AeCTBUA deKTpocTatndeckoro moJs (DCII)

1. Npousseante pacyeT npeAenbHO  JOMYCTUMOTO  YPOBHA  HaMpPAXEHHOCTM
3N1EKTPOCTAaTUYECKOro Nois Nnpu BO3AENCTBMM Ha nepcoHan 6osiee o4HOro Yyaca 3a CMEHY no

dopmyne:
0
E :
%

t
rae Enpy, npenenbHo T10MyCTUMBINA YPOBEHb HAMIPSHKEHHOCTH TOJIS M;

t — Bpems Bo3€CTBUS, Y.

[Ipenenbro momyctumbiii ypoBeHb (I1JIY) HampspKeHHOCTH 3JEKTPOCTATHYECKOTO TIOJIS
(Enny) ycranaBiauBaetcs paBHbIM 60 KB/M B TeueHue l4aca.

2. Onpepenute gonyctumoe Bpema npebbisaHua 8 3CM no popmyne:

tOon 3 O '

¢axr.

rae Epaar — pakTudeckoe 3HaueHue Hanpspkennoctu DCII, kB/M.

[Ipu nanpsokennoctu OCII, nmpessimaromnieit 60 kB/m, paborta 6e3 mpUMeHEHUS CpPEACTB
3alIUThl HE JIOMyCKAaeTcs, a TMpu HanpsbkeHHocTH MeHee 20 kB/M Bpems mpeObiBaHus HE
permaMeHTHpPYeTCs.

b. Ouenka ypoBHS BO3AEHCTBUS NIEKTPOMArHUTHBIX mosei (OMII) pasnuynbix
JMana30HOB YacTOT
Ouenka OMII pasznuyHOrO JMana3oHa YacTOT —OCYIIECTBISIETCS  pa3/iebHO IO
HAMPSLKEHHOCTAM 3jiekTpudeckoro mouisi (E, kB/M) U marautHOTo mojist (H, A/M) WM WHIYKITUH
MarHutHoro mnons (B, mxTn), B aunamazone yactotr 300 MI'm —300 [T mo miaoTHOCTHM MOTOKa
sueprun (I1113, Br/M?), B muanasone yactot 30 kI — 300 I'T1y — 1o BenMuMHE SHEPreTHUeCcKOit
AKCIIO3UIUH.

b1. SMII npombIIUIEHHON YaCTOTHI.
[IpenensHO MOMyCTHUMBIN ypoBeHb HampsbkeHHOCTH DIl Ha paboueMm mecTe B TeUeHUE Beei
CMEHBI YCTaHABIIMBACTCS paBHBIM 5 KB/M



27

Ouenka u HopmupoBanue IMII npombILIIEHHON YacTOTHl Ha paboYMX MecTax MepcoHasa
MPOBOAUTCS AUPPEPEHIINPOBAHHO B 3aBUCHMOCTH OT BPEMEHH MPEObIBAHMS B 3JIEKTPOMArHUTHOM
I0JIE.

1. Npoussegute pacyer pgonycTMMoro BpemeHW npebbiBaHMA nepcoHana (B
COOTBETCTBMM C BAPMAHTOM 3a4aHusA) B 3N npu HanpaxKeHHocTax oT 5 go 20 kKB/mno ¢popmyne:

T@_z,

rae E — HanpsskeHHOCTh AJIEKTPUUYECKOTO IO B KOHTpoiupyemoi 3oue (E1, E2, E3), kB/m; T —
J0IycTUMOE BpeMs npedbiBanus B DI pu cOOTBETCTBYIOIIEM YPOBHE HAIPSHKEHHOCTH, Y.

[Tpu nanpspxernoctu D11 ot 20 mo 25 kB/M momyctumoe Bpemsi peObIBaHUS COCTABIISET
10 muH. IlpeObiBanume B OIl ¢ HampspkeHHOCTbIO Ooisiee 25 kB/M 6e3 cpencTB 3alliuThl HE
JOIYCKAEeTCsl.

2. PaccuuTaiite Bpema npebblBaHMA NepcoHana B TeyeHuWe pabouyero AHA B 30HaX C
Pa3NMYHOMN HanpsaXKeHHOCTbo 3N no popmyne:

E
1 2 3 n

rae Tuwp — TPUBEJEHHOE BpEMs, SKBUBAJIEHTHOE MO OuojiornyeckoMmy 3¢ ¢dekTy

npeObiBanus B Ol HIKHEH rpaHUIbI HOPMUPYEMON HANIPSHKEHHOCTH, 4.; tE ,.tg —

1 n Tg ,..TE —

BpeMsi TIpeObIBaHMSI B KOHTPOJUPYEMBIX 30HAX HAMPSIKEHHOCTH 4.;l
1 n

JIOTyCTUMOE BpeMs MpeObIBaHUS ISl COOTBETCTBYIOIIUX 30H, 4. IIpoBeseHHOE BpeMs HE JTOJKHO

MpeBbIMAaTh 8 4. Pasinune B ypoBHAX HanpspkeHHOCTH D1 KOHTPOJIUPYEMBIX 30H YCTaHABINBACTCS
B 1 kB/m.

Tpe60BaHI/I5{ ﬂeﬁCTBHTeHBHBI IIpu YCJIOBHUH, UTO IIPOBEACHUC pa60T HE CBA3aHO C IIOABEMOM
Ha BBICOTY, HCKIIIOYCHA BO3MOXXHOCTH BOS,Z[CfICTBPIfI OJICKTPUYCCKUX pPa3psaa0B Ha IHIEpCOHAI, a
TAaKXKXC IIPU YCIOBHUAX 3alllUTHOI'O 3a3€MJICHHUA BCCX H30JIMPOBAHHBIX OT 3C€MJIM IIPEAMCETOB,
KOHCTPYKHHﬁ, yacTe O60py,Z[OBaHI/I$[, MalllkiH, MCXaHHU3MOB, K  KOTOPbBIM BO3MO>KHO
IIPUKOCHOBCHUC pa6OTaIOIJ_[I/IX B 30Hax BiausHHA Ol

B2. ODMII guamazona yactor 30 k[ '11—300 I'T 1.
Onenka u HopmupoBanue OMII ocyiiecTBiseTcss TO BEJIWYMHE HSHEPreTUYCCKON
skcnio3unuu (393).

3HepreTI/IquKa$1 OKCIIO3MUIUA OMII ONpCHACIICTCd KaK IHNPOU3BCACHHUC  KBaAparTa
HAIPS’KEHHOCTU 3JICKTPUYCCKOT'O WM MAHUTHOT'O TIOJISE Ha BpEMA BO3JCHCTBHUA Ha YEIOBEKA

1. PaccunTaliTe sHepreTMYECKy0 3Kcno3mumto B gmanasoHe 4actot 30 Kly —
300 MTy, (B cOOTBETCTBUM C 3agaHKeM) no popmynam:
23k = E°T;
93y = H7T;
rae £ — HanmpshKeHHOCTh JIEKTPUUYECKOTOo 1o, B/M; H — Hanpsi>KeHHOCTh MarHUTHOTO OIS, A/M;
T — Bpems BO3JICHCTBUS Ha paboyeM MecTe 3a CMEHY, H.

2. PaccuuTtaiite SHepreTMyeckyto 9KCNO3MUMIO no MJOTHOCTU NoTOKa
3Heprum B AnanasoHe yactoT 300 Mly, — 300 My, no dopmyne:
O3 = MHIID*T
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rze 11D — nnoTHOCTH TOTOKA SHepruu (MKBT/cMm?).

3. Onpegenute npeaenbHO AoNycTUMbIN ypoBeHb IMI1 ana cpencTs cBA3UMK
TeNeBU3MOHHOro BellaHua no ¢opmyne:

f —o1y, O

rae Emjy — 3HaYeHHE MPeiebHO JOMYCTHMOIO YPOBHS HAMPSKCHHOCTH SJICKTPUYECKOTO MOJIS,
B/m; f —agacrora, MI'r.

4. PaccuuTanTe npeaenbHO AOMYCTUMbIA YPOBEHb MJIOTHOCTM MOTOKA 3HEPruu npwm
NIOKanbHOM 06/1y4eHMM KucTer pyk npu paboTe € MUKPOMOIOCOBbIMW YCTPOMCTBAMMU 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 E1 E,, | E3,| te te |te | E, | H II| f, | 90k 2D E.n N tu
HaHT | BO3aeH N kB K| 1 2, |3, B |, II| M nay | Hngoy,|aKc bp | M
1 8 60| 5| 6 7111 114122|05( 03 1,15,3( 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| 0,4 | 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|35| 08| 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 4,5 451 12| 13 | 14| 04 |1,5|1,4|4,6( 0,4| 83 1,5 7000 0,72 45 | 13| 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 [1,2]05|4,0(0,7] 75|1,1| 200 200 70 | 14| 15
14 1.5 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| 4| 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 1|24|16|34(0,8 6524|2000 0,72 |125]| 22| 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

1.
2.

Ha 3adere moaBOIMTCS WUTOT BBINOJIHEHUS MMPAKTHYCCKUX pa60T U TOpOBOAUTCH yCTHBIﬁ
OIIpOC IO TCOPCTUICCKUM BOIIPOCAM.

[Tpumeps! TeOpeTHUECKUX BOTIPOCOB Oumiiera:

B3aUMOJICUCTBUS C OKPYKAOLIEH CPEIOH.

[IpoGnembl B3aUMOACHUCTBUS YHEPTETHK C OKPYXKAIOIIEH cpeIoit.
CTpykTypa TEIUIOPHEPTeTUYECKOW CHCTEMbl HPOMBIIUIEHHOTO MNPEINPHUSATUS C YYETOM

OneHka BIUSHUS TEMJIOOHEPIeTUUYECKUX CUCTEM HA OKPY/KAIOLLYIO CPELy.

Hcrouynuku 3arpsA3HCHUA 0pr>KaIOHlCﬁ Cpeabl Ha TCINIOOHCPICTUYCCKUX 00BEKTaX.

Cxema B3auMoIelicTBHSI 00BEKTOB PHEPTETUKH C OKpYKaromien cpenoit Ha mpumepe TOC.
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Bunsl 1 06bembl 3arpsisHeHuil atMmocdepsl, MeToMKa pacyera. PaccemBaHne Harpersbix
BBIOPOCOB OT OJIMHOYHOTO MCTOYHUKA.
Kpurepun ouenku kadectBa okpyxkatomend cpenbl. [lonstue 11K, adpdexra cymmanum,
I11B, ObVYB.
Kpurepun o1neHku kadecTBa BOAHBIX 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 BHIOPOCOB BpeAHBIX BELIECTB B arMmocdepy. VICTOUHMKM 3arpsi3HEeHUs
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 ctounsix Boja. Kinaccudukarus mpuMeceit CTOUYHBIX BOJ.
Croco0 MEXaHNYECKON OUYMCTKH CTOYHBIX BOJI.
Xumnueckue U GU3NKO-XUMHUECKHE METO/Ibl OUYMCTKU CTOYHBIX BOJI.
buonornyeckas 04MCTKAa CTOYHBIX BOJ.
IlonsiTuss ~ G€30TXOAHOM  TEXHOJOTHH,  OE30TXOJHOTO  INPOU3BOJACTBA,  OTXOJBI
IIPOU3BOJICTBA, OTXObI MOTPEOICHUs, TOOOUHBIE MPOIYKThI, BTOPUUHBIE MaTepHaIbHbIE
peCypChl, BTOPUYHbBIE DHEPTETUYECKUE PECYPCHI.
[TpuHIMIBI 0€30TXOAHBIX TEXHOJIOTHH.
Knaccugukanus mero10B nepepaboTKU TBEPABIX OTXO/IOB.
CxilagupoBaHue 1 3aXOpOHEHUE OTXO0B.
Cnoco6b! yrunu3zanuu oTxooB. Cxxuranue (TepMuyeckoe 00e3BpeKUBaHKNE) OTXO/10B.
[IpyHIMIIBI CHMKEHMSI TEIUIOBOTO BO3JCHCTBHS Ha OKpYXawolyko cpeny. CHMKEHHE
TEIJIOBBIX COPOCOB, UCIIOIB30BaHNUE YTHIIN3ALUMOHHOIO 000PY/JOBAHUS.
YTunuzanuss BTOPUYHBIX SHEPreTUYECKHX pecypcoB. CrocoObl YTHIM3AaLUU 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-X03s1icTBeHHble  cTaHaapTel. [lomstus IIJIB, TIIJAC. DOddexr
CyMMallUH.
ITonsatue «310poBbe yenoBekay. [lokasarens 60JE3HEHHOCTH YETIOBEKA.
BnusiHue cocTosiHMSI OKpYXKaroIIe cpebl Ha 340POBbE JIIOJCH.
JluHamuka 3a60J1€Ba€MOCTH HaceJIeHUs B ropoJax Poccuul ¢ OBBILIEHHBIM 3arpsi3HEHUEM
BO3]lyXa. BnusHue kauecTBa NUTHEBOM BOJABI HA COCTOSIHUE 3[J0POBbS HACETICHMUS.
OKOHOMHMYECKHE MEXaHM3Mbl OXpaHbl OKpyXkaromeh cpeabl. KagacTp npupoIHBIX
pecypcos.
[TnanupoBanue, pa3paboTKa M OCYIIECTBIEHHE MEPONPHUATHNA 1O OXpaHE OKPYKAIOLIEH
CpeIbl.
Cucrema miarexei. [1naTexu 3a 3arpsi3HeHUe PUPOTHOMN CpEIbI.
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39. ®unHaHCHpPOBaHHUE. OKOJIOTUYECKOE  CTPAaXxOBaHHUE.  DKOJIOr0-3KOHOMHYECKOE
CTUMYJIUPOBAHHE.
40. DKONOTMYECKUl MOHHMTOPUHT. EnuHas rocygapcTBEHHAas CHUCTEMa 3KOJOTHYECKOTO
MOHHUTOpPHHTA.

[Ipumeps! npakTryecKkux padoT:

[IpakTuueckas pabora
3aganus, NOCBAIIEHHbIE 00LUM IKOJOTHYECKHM MpodieMam

3aoanue 1.1. OnpenesieHue 00beMa yrjieKucJaoro ra3a, Heo0XoAUMoOro JJis
o0pa3oBaHusl ipeBeCHHBDI.

DKoJIoTHS JIF0O0T0 OO0JBIIOTO TOopoja, OCOOCHHO TaKOr0 THUTAHTCKOTO TEXHOTEHHOTO
MeramnoJinca, kKak MOCKBa, HEMbICIMMa O3 3€JIeHBIX HaCaKIEHUU. DTH CBOEOOpa3HBIC
«TOPOJICKHE JIETKHEe» O0OoramarwT TOpPOACKYI atMocdepy KHCIOPOIOM W OYHINAIOT €e.
HeoOxomuMo mMOHWMAaTh, 4YTO TPOIECC BBIACICHHUS KHCIOPOAa 3€JCHBIMH PaCTCHUSIMHU
HETIOCPEJICTBEHHO CBSI3aH C MX POCTOM, KOTOPBIHA HIIET JOCTATOYHO MEJICHHO: JIEPEBbs PACTYT
TOJBI, JACCATHIICTHS M JaXKe BEeKa, a CroparoT 3a MUHYTHL. O0a 3THX mpolecca MOTYT OBITh
BBIPAXKEHBI OJHOW XMMHMYECKOM peakluel, MAYIIEH B pa3jIMYHBIX HalpaBieHUsAX. B onHoM
cllydae aTOMYIJIepo/ia MPUCOEANHAET MOJICKYITy KHCIopoaa, oopasys yriaekucisiii ra3 (CO2), B
IPYroM MOJIEKYJa YIJIEKHCIOTO Ta3a yCBamBaeTcs pacTeHueM. I[Ipm 3ToM oHa pacmamaercs:
aToM yriepoja HIET Ha oOpa3oBaHME [PEBECHHBI, a MOJIEKYyJa KHCIOpOAa BBbIAEISIETCS B
atmocdepy. To ecTs B mporiecce 0Opa3oBaHUS APEBECHHBI KHUCIOPOJ SIBISACTCS MOOOYHBIM

MIPOTYKTOM.

EctectBeHHO, 4TO JApeBecMHa COCTOMT HE TOJNbKO U3 yriaepoda. Kaxkmoe pacteHue
COJIEP’)KUT HEKOTOPOE KOJIMYECTBO BOJBI U MHHEpAJIbHBIX cojeil. Bcem xopomio u3BecTHO, 4TO
CBeXKecpyOJIeHHOE JepeBO TOPUT ILIOXO, a MOCJIe 3aropaHus BBIAENSET MHOTO BOJASHOTO Mapa,
YTO JIeNaeT JbIM OT BJIAXHBIX JPOB XOPOILIO 3aMETHBIM H3Jasieka. LIBeT ruiameHu ropsuieit
JPEBECHUHBI OOBIYHO KEJNTHIM, MOCKOIbKY M3 MHUHEPAJIbHBIX cojieil Hanbosiee pacpOCTPaHEHBI
COJIM HaTpHsl, @ UMEHHO, €0 MOHBI OKPAIIMBAIOT TUIaMs B KEJTHIH IIBET; €CIIU IEPEBO POCIIO Ha
MOYBax, OOTATHIX COJISIMU Kajusl, TO IPOBA U3 HETO AAOT IJIamsi ¢ (HUOJETOBBIMHU OTOJIECKAMH.

Jlyis BBITIOJIHEHUS 3a/laHusl He0OXOIMMO BBIYMCIIUTH Maccy JIpeBecHOro craosia. [Ipu stom
(dbopmMa cTBOJIa IPUHUMAETCS SKBUBAICHTHOU (Gopme munuuapa. CiaenoBaTenbHO, HEOOXOAUMO
BBIYMCIUTH O0BEM LWIMHIPA U YMHOXUTH MOJy4YEHHOE 3HAYEHHE HA TIOTHOCTH JPEBECHHBI.
Jlanee crnegyeT NPUMEHUTh MPABWIO BBIYUCIEHUS MAacChl BELIECTB, YYaCTBYIOIIMX B
XUMHUYECKON peakuuu (MOApoOHO pa3o0paHO B MPHUBEACHHOM HIDKE MPUMEpE pacuera) u
00BEMHEHHBIN 3aKOH Ta30BOTO COCTOSIHHUSI.

[Tpumep BeImoHEeHUs 3aaanus 1.1

Vcnosue. Kakoit o0BeM yrIEKHCIOro rasa, B3STOTO0 TNPU HOPMAIBHBIX YCIOBHUSX,
HEO0OXOIUMO TOTJIOTUTh PACTEHHIO, YTOOBI BHIPOCIO JIEPEBO CO CICAYIOIIMMH MapaMeTpaMu:
nuametp crtBona D=0,8 u, Beicota h=15 m, mnotHoCcTh ApeBecuusl p=0,08 M. IIpuarmaeMm, 4to
BCS JpPEBECMHA COCTOMT W3 YIJIEpOJa, M 4YTO JIPEBECHBIM CTBOJ HKMEET MPABHIBHYIO
HWIHHAPUYECKYIO (hopMy.

Pewenue:
OnpenensieM Maccy M aepepa. Jlis 5TOro Miomanb HOMNEPEYHOTO CEYEHHs,PaBHYIO Tt 2
,YMHOKUM Ha BbICOTY h (paamyc r paBen D/2 = 0,4 u) ¥ Ha MJIIOTHOCTS p.

To ecTs,



m=nr’hp (1.2
wm 3,14 x 15 u % (0,4 M)2 x 0,08 m/m3 =0,6 m =600 ke.
OO6pa3zoBaHue IPEeBECHHBI U3 YTIIEKHCIIOTO ra3a UAET 10 PeaKIuu:
CO; —> C+0s. (1.2)
[Ipunumaem B ypaBHeHuu (1.2) maccy yraekucnoro raza (CO2) paBHOM M1, Maccy
yriepoaa (C) paBHOM My, a X MOJICKYJISIPHBIE MacChl paBHBIMU M1 1 M> COOTBETCTBEHHO.

BOCHOJII)?;yeMC?I COOTHOICHUEM MACC pCarupyromunx BEUICCTB U UX MOJICKYJIIPHBIX MACC:

ml _ k1M1 (1.3)

m2 k2M 2
rze My ¥ my — Macchl pearupyronmx Bemects; My u Mz — ux Monekyssipabie Macchl; Ky u ko
— UX CTEXHOMETpUYeCcKre K03(pPUIMEHTHI (coriaacHO ypaBHEHHIO (1.2) OHM paBHBI €IMHULIE).

ATomHas Macca kuciiopoaa paBHa 16, yrmepoma — 12 (w3 tabmuuer [1.M1.Mennaeneera).
CootBetcTtBeHHO, MoJieKystpHast macca CO2 (M) paBua 16 x 2 +12 = 44; monekynsgpHast Macca
yriepojia MPUHUMAETCSI PaBHOM ero aToMHO# macce, T.e. Mz = 12. Ucnons3ys dpopmyay (1.3),
MOJTy9qaeM:

*
m1 = M2*M1. (L4)
M2
[ToxacraBnsig JaHHbBIE, TOTYYaEM:
*
m1 = %9944 _ 5500k,
12

N3BecTHO, 4TO TIpH HOPMAJIBHBIX YCIOBHSIX | MOJIb JIFOOOTO ra3a 3aHuMaer oowbem 22,4 1.
Tak xax 1 monp yraekucnoro raza umeetr maccy 0,044 xe unu 44 2 (MOCKOJIBKY Macca OJHOTO
MOJISI YMCJIEHHO paBHA MOJIEKYISIPHOM Macce), TO, YMHOKUB YHCJIO MOJIEH YIJIEKHUCIIOro Trasa,
coaepxarntuxcs B 2200 ke, Ha 22,4 21,TOTy9UM UCKOMYIO BEITUUUHY.

2200"° =22 47 1120000z nn 1120 2%,
VCO2 = 0,044x2
Omeem: 06BbEM YIIEKHCIOTO Ta3a, B3ATOr0 MPHU HOPMAJIbHBIX 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.

W3BecTHO, YTO TIpH CrOpaHUM JAPEBECUHBI WU KaMEHHOTO YIJII IMOMHUMO YTJIEKHCIIOTro rasa
(CO2) moxer oOpaszoBbiBaTbess U yrapubiii ra3 (CO2). IlocnenHuii Jerko OKUCISIETCS KHUCIOPOIOM
BO3JlyXa W TPU CTOPAaHWUU TOIUIMBA HA OTKPHITOM BO3JyXEe WM TPU HATUYAA WHTCHCUBHOU TATH
OTIACHOCTH ISl 4eJIoBeKa He mperctapisgeT. OMHAKO B 3aKPBITOM MOMEIICHUHM yrapHBIH ra3 BecbMa
OTIACEH Ml MOJKET MPHUBECTH K THKEIOMY OTPABJICHHUIO U JIaXKe CMEPTH. ITO MPOUCXOJUT MOTOMY, YTO
MOJIEKYyJIa YrapHOTO Ta3a JIHMIIb HE3HAYHTEIHHO MPEBOCXOIUT MO pa3MepaM MOJICKYJIy KHUCIOPOJa.
[Tonamass mpu ABIXaHWH B OPraHW3M, OHAa HEOOpPAaTHMO BCTPAMBACTCS B MOJICKYIIY T'€MOTJIOOMHA
(cocraBnstommiasi KpoBH), KOTOpasi B HOPMAIbHBIX YCIOBUSAX SIBIISIETCS  «TPAHCIIOPTOMY,
JOCTaBIISFONIUM KUCIIOPOJ, U BBIBOJSINAS IPOAYKTHI OKHCIICHHS (yrapHbBIN ra3) U3 BCeX TKaHEH Tena
gyenoBeka. B pesynmprare CcHaO)KEHHWE OpraHu3Ma KHCIOPOJOM Hapymiaercs — MeCTO Ha
«TpaHcIopTepe» 3aHATO. Kak BHJIHO W3 CKa3aHHOTO, MEXKIY IMPOIECCAMU TOPEHUS W JIBIXaHUS
MPOCMATPHUBACTCS MPsMasi aHAJIOTHS.

[TockonbKy IJIOTHOCTH YrapHOrO ra3a MEHbIlE IUIOTHOCTH BO3[yXa, TO B MOMEUICHUSIX 0e3
BEHTUJISIIUM OH CKAaIUIMBAETCs MOJ MOTOJIKOM. UM yrapHbIii 1 yriieKMciblii ra3bl HE UMEIOT HU LIBETA,
Ha 3amaxa, MO3TOMY IOBBIIIEHWE MX KOHIIEHTPAIMi 1O OMACHBIX YPOBHEHM MPOHUCXOJUT HE3AMETHO
Ui JoJiel, HaxoAsImuxcs B momenieHuu. Kpome Toro, mpu NPOXOXKIEHUM HAJl pacKaJeHHBIMH
VIJISIMH  YTJICKUCTBIN Ta3 BoccTaHaBiauBaercs A0 yrapHoro (COz + C = 2CO), 9To mpeacTaBisieT
JIOTIOTHUTEIBHYIO OMACHOCTh, MOCKOJBKY IpeneiabHo nomyctumasi koHuentpanus (I11K) yrapaoro
ra3a 3Ha4MTEJIbHO MEHBIIE, YEM YTJIEKUCIIOTO.

HpI/I BBIINNOJIHEHHUHN 3aJaHUuA HCO6X0}II/IMO IIOHUMAThb, YTO HEC BCC AOMYUICHUA, MNPHUHATHEIC B
oOpa3slie peleHus, UMEIOT MECTO B pealbHbIX YCIOBUIX. B 4aCTHOCTH, YIIIEKUCIbIN U yrapHbI{ ra3bl,
HAaxXOJsIChb B 3aKPBITOM IIOMEILEHUH, XOTSA M PacHoJIaraloTcs ApYr HalX IPYroM H3-3a HEOJWHAKOBOU
IUIOTHOCTH, HO IIPH 9TOM HET YETKOW I'PAaHULIBI pa3zeia, a CyIEeCTBYeT HEKHH CIIOW CMEIIMBaHMS.

[Ipumep BbINOIHEHUS 3a1aHus 1.2

Vcenosue. Kakoir o0beM 3aliMeT yrapHblid Ta3, BBIICISIOMIUNACS TPH TOJTHOM CTOPaHUH
JPEBECUHBI, YIJId WU APYroro TOIMJIMBA B MOMeELIEHUH (0aHbKAa «IIO0 YEPHOMY») CO CJEIYIOIIUMHU
napamerpamu: 1=4,0 » — gmuHa nomernenus; n=2,0 v — mupuHa nomemenus; h=3,0 u — BbicoTa
nomenieHuss. Macca tormmBa M=12 xe; koaddunuent cropanus k=0,8; kordduiueHT, oTBeyaronui
KOJIMYECTBY YTJIEpOJia, IOABEPraroIIerocss HEmoJHoMy cropanuio (oopasyromemy CO) y1=0,1;
K03 (GUIIMEHT, OTBEYAIOIIUN KOJMYECTBY yriepona, odpasytomero CO Bo BTOPHUHOM IMpoliecce,
y2=0,15. T1=40°C=313K; P1=780 mm.pm.cm. Onupenenutb, ¢ KaKOW BBICOTHI MOMEIICHHSI OyIeT
HAYMHATBCA 30HA, 3alOJHEHHAs yrapHbIM Ta30M. YOPOIIEHHO T[ojaraeM, YTO yrapHblid Ta3
pacrofiaraercs BBepXy U He CMEIIMBAETCA CAPYTUMHU ra3aMu.

Pewenue:
CuuraeM, 4TO BCE CropeBllee TOIUIMBO — YHUCTBIA yriepoi. Toraa ero KOJM4ecTBO
OTIpeIesAeTCs MMPOU3BEICHUEM MAaCChl TOTUTMBA Ha KOA(P(GUIIMEHTCTOPAHUS:

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

2C + 02 — 2CO1. .7
Yactb YIIICKHUCIOTO I'a3a BCTYIIACT BO BTOPUYHYHO PCAKIHUIO C PACKAJICHHBIMU YTIISIMH:

CO, + C = 2CO. (1.8)

Macca yrneposa, ydactBymomero B peakuuu (1.6), paBHamum

m; = mq X g (1.9)
m; = 9,6 x 0,1 = 0,96 xe.
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Macca yriepoaa, yaactBymoiiero B peakiuu (1.7), paBHa
M3 = My X y2 (1.10)
wm M2 =9,6 x0,15= 1,44 xe.

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

Jnst mpocToThl OylIeM CYMTaTh, YTO BECh IMpolecc O0Opa30BaHUS YrapHOTO Ta3a HAET IO
peakuuu (1.7). Mcxoass M3 COOTHOIICHHS MacC, YYaCTBYIOIIUX B XHMHUYECKOW peakmuud (CM.
MOSICHEHHUS K peleHuto 3aaanus 1.1), Haxoaum maccy oOpa30oBaBIIETOCs YrapHOTO Tasa.

*
mco = ME=MCO (1.12)

MC
_2,4*28

12
(monekyisipayto Maccy CO HaxoguM Kak CyMMY aTOMHBIX MacC Yrjepoja M KHUCIOpOJa;
k03 durments nepe CO u C B ypaBHeHuu (1.7) B3aMMHO YHUYTOKAIOTCS).

AN mCO =5, 6xe

O6beM, KOTOpBIN 3aiiMET 3TO KOJUYECTBO YrapHOTO Ta3a MpU HOPMAIbHBIX YCIOBHSX,
COCTaBJISIET:

5, 6xe

VCO _ =22 47 =4480n wm 4,480 r°.

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:

VHUCT 5,012
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 " OTBCTAa Ha TCOPCTUYUCCKHUE BOIIPOCHI
Ha 3a4CTC BBICTABJIACTCA:

— 90-100 6amnoB, ecnu MPaBUIBHO BBHITIOJTHEHBI BCE MpaKTHUYECKUE PabOTHl U MPHU OTBETE Ha
TEOPETUYECKHE BOMPOCH], a TAKXKE Ha JOMOJHUTEIbHBIE BOMPOCHl O00yJaroIIuiicsa moKas3a,
YTO BJIAJICET MAaTEPUAIIOM W3YUYEHHOU MUCIHILTUHBI, CBOOOTHO MPUMEHSET CBOH 3HAHUS IS
0OBSICHEHUS Pa3IMUHBIX (PAKTOB;

— 76-89, ecnu mpaBUIILHO BBITIOJTHEHBI MTPAKTHYECKHUE paOOThHl WK B HUX JIOMYIICHO HE Ooee
OJIHOM OIMOKHU, KOTOpast OblJIa CAMOCTOSITENILHO UCIIPABJICHA 00yJYaIONIUMCS, U TIPU OTBETE
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Ha TEOPETHYECKHE BONPOCHL, a TAKXKE Ha JOMOJHUTEIbHBIE BONPOCHI OOYdYarOIIUICS
JOITYCKAeT HeTpyOble OIIHUOKY;

— 60-75 GannoB, ecny B BBIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUSX JOIMYIICHbI TPyOble OMINOKH,
KOTOpbIC 3aT€M WCIPABICHBI OOY4YalOIIUMCS TP yYacCTHH TIPEIOJABATENs  HIIH
MPaKTHYECKOE 33J]aHUE HE BBIIIOJHEHO B MOJHOM 00beMe, HO 00Y4YaroIIUiics CMOT JIOBECTH
peLICHUE 10 KOHIIA TIPH Y4aCTHH TPENoIaBaTelis, U B OTBETaX Ha TEOPETUYCCKUE BOTIPOCHI
JOTIYIIEHBI OLTNOKH;

-0 6aJIJIOB, CCJIM MPAKTUUCCKUE 3aJaHWA HC BBIIIOJHCHBI WJIM BBIIIOJJHCHBI HE B ITIOJIHOM
06T)GMG, HC AaHbl OTBCTHI HAa TCOPCTUYCCKHE BOIIPOCHI MU HE BBINOJHCHBI KPUTCPUH JIA
kareropuu 0-59 6amios.

OneHka Mo JUCIHUIUIMHE ONperenseTcs B cooTBeTcTBUM C llojokeHnem o 0auibHO-peHTUHIOBOM
cucreme i ctyaeHToB ¢uinana HUY «M3OW» B r. BomkckoM 1Mo COBOKYITHOCTH pe3yJabTaTOB
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M YK3aMEHAILMOHHOM COCTABIISIOLIEH .

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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