





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMH)XEHEPHBIE METO/bI 3AIIUTHBI ATMOC®EPBI U TN/ JPOCPEPBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OITK-2 — criocobeH aHa/M3UPOBaTh U MPUMEHATh 3HAHUS U OMBITh B cepe TexHOChHEpHOUN 6e30macHOCTH
TS peLeHwys 3a/jau B podeCCHOHATBHOM e TeTbHOCTH

OTIK-4 — criocobeH MPOBOAUTL OOydyeHHe MO BOMpOcaM 0e30MacHOCTH JKU3HEAeATeTHbHOCTH U 3alllUThl
OKpY>Karollleld cpefbl

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2

3HAHUA:

Ha YpOBHE Mpe/ICTaBIeHUA:

— 3HaTh CTPYKTYPY, COCTaB U OCHOBHbIe CBOMCTBA OMocepsl, KaK CJI0KHON CHCTEMBI, TOJBeP>KeHHOM
IBOJIIOL[UOHHBIM M3MeHEeHUsIM, a TaKKe TIepruoudeCcKuM OndypKausim;

— 3HaTb CTPYKTypY, COCTaB M OCHOBHBbIe CBOWCTBA (U3UYECKUX Cpeji 3eM/H, TpaHulbl 6uocdepwl,
CTPYKTYPY Y COCTaB TeXHOCHEPH;

— 3HaThb OCHOBHbIE KCEHOOMOTHKH, Haubosiee pacnpoCTpaHeHHbIe 9KOTOKCHUHbBIE U OTIacHbIE BeIleCTRa,
CBOMCTBA BpeHBIX BEIECTB U MEXaHW3Mbl UX BO3/IEHCTBUS Ha pa3/MuHble (GU3MUECKUe TIPUPOJHBIE CPebl U
OpraHU3M UejiOBeKa;

— 3HaThb OCHOBHBbIe BHJbl W WCTOYHUKU 3arpsi3HEHUsT OKpY’Karolled cpeibl  Haubosee
pacrpoCcTpaHeHHLIMY BPeIHBIMU BellleCTBAMHU;

— 3HaTh HAIpaB/IeHWs CO3[aHUS U COBEPIIEHCTBOBAHUS HAWIYUIIUX CYIIECTBYIOIUX TEXHOJIOTHNA B
KOHTEKCTe HeoOX0ZIMMOCTH obecriedeHust TpeOyeMOoro YPOBHS KOJIOrMUYecKol 6e30MacHOCTY;

Ha YPOBHE BOCITPOU3BE/IEHUS:

— 3HaTh OCHOBHbIE HOPMHUPYeMbIe [TapaMeTphbl COJlep>KaHMsI BpeJHbIX BellleCTB B OKPY Karolleil cpefie;

— 3HaTh OCHOBHbLIE HOPMUPYeMbIe MapaMeTphl JJOMyCTUMOTO BO3JeCTBUSI Ha OKPY>KAIOLIYIO CPeay;

— 3HaTh KPWUTEPUW OTHECEeHWs OTXOJOB K K/acCcaM OINAacHOCTH TI0 CTeleHW WX BO3AEHCTBUS Ha
OKPY’KarOIIYI0 CPely U MeTOZbI OTIpe/ie/ieHUsI KITaCCOB OMAacHOCTH;

— 3HaTb OCHOBHble TpPeOOBaHUS B O00/aCTU SKOTOTUYECKOH 0e30MacHOCTH, TPeNbSIBIsAEMblE K
XO3SIMCTBYIOIIUM CyOBeKTaM roCy/apCTBeHHBIMU Ha/I30pHBIMU OpraHamu Pd;

— 3HaTb OCHOBHbIe TIOJIO)KEHWSI HOPMAaTHMBHO-TIPaBOBOM 0a3bl PD B 0071aCTH  3KOMOrMUecKoin
0e30mMacHOCTH, TIPUPOJOIIO/BL30BaHMSl W OXpaHbl OKPY)KAaloIled cpefbl, a Takke Haubosee BaKHbBIE
Me>KAyHapOJHbIe COT/IAlleHus], K KOTOPBIM TIPUCOeJUHMIach PD;

Ha ypOBHE MMOHWMaHHUS:

— 3HaTb OCHOBHBIE UH)KEHEpHbIe W TIPAaBOBbIE TOXOALI K pa3paboTKe IKOTOTHUECKAX HOPMAaTHBOB [Ijis
TIPeAITIPUATHIA: HOPMaTHBOB JIOMYCTUMOTO BbIOPOCA, HOPMAaTUBOR /IOy CTUMOTO COpoca;

— 3HATh METO[bl OUMCTKM Ta3000pa3HbIX TMPOMBIILJIEHHBIX BbIOPOCOB OT [JUCIEPCHBIX YacCTUI] W
ra3o(miapo)obpa3HbIxX ITpuMecel;

— 3HaTb OCHOBHBIE METO/bI OUMCTKM CTOYHBIX BOJ TPOMBIIIJIEHHbIX TPEANpPUSTAHN, YKPYITHEHHbIE
CXeMbl TEeXHOJIOTUYECKOTO TIOCTPOeHMsS JIOKa/JbHBIX OUMCTHBIX coopykeHuit (JIOC) mpeAarpusiTuii, B
3aBUCUMOCTH OT COCTaBa CTOUHBIX BOJ;

— 3HaTh OCHOBHBbIE TpPeOOBaHUS TOCYJAPCTBEHHOTO HKOJIOTHUECKOTO KOHTPOJIS, WH)KEHEpPHble U
MPaBOBbIe TOAXO/bI MPY OPTaHU3ALIMU MTPOU3BOICTBEHHOTO SKOJIOTHUECKOTO KOHTPOJIS;

— 3HaTh MPUHLUIIBEI TIOCTPOEHUST CUCTEMBI KOJIOTHYeCKOr0 MOHUTOPUHTA, €ro LieJii U 00BeKThI;

— 3HaTh KJIaCCUPUKALIMIO CUCTEM MOHHUTOPHHTA U OCHOBHBIE METO/IbI SKOJIOTMUeCKOTO0 MOHUTOPUHT;

— 3HaTb OCHOBHbIE aHA/IUTUYECKUE METOAbl 3KOJOTMYeCKOTO MOHWTOPHMHIA, METOAbl HW3yUYeHHUs
XMUMHYECKOTO COCTaBa ra30BbIX U BOJHOW CpeJl, KOHTPOJIb TIPUPOAHBIX U CTOYHBIX BOJI, TIOKAa3aTesd KauecTBa
BO/IbI, COCTOSTHUSI TIOUB U METO/[bl UX OTIpe/ie/ieHNs, OUOIOTHUeCKHe METO bl B SKOJIOTHUECKOM MOHUTOPHUHTE;

— 3HATh MO/JXO/IbI K OIIEHKE SKOJOTHUECKUX PUCKOB, MIPUHIIMITLI Oa3MPOBaHUSA METOZIOB SKOHOMHUECKOTO
CTUMY/IMPOBaHMs B 00/1aCTH OXPaHbl OKPY>KaroILei Cpe/bl;

— 3HAaTh OCHOBHblE METOABl SKOJOTHYECKOTO TMPOTHO3WPOBAHUS, OLIEHKW YPOBHSI 3arpsi3HEHUs
TexXHOC]ephl, OIIeHKN HaMpsyKeHHOCTU SKOJIOTHUeCKUX CUTYaLIUM;

YMeHuUsi:

TeopeTHUeCKUe:

— TIPOBO/JIUTEL aHA/IM3 COOTBETCTBUSA (haKTUUECKUX MapaMeTpPOB T'a30BbIX BLIOPOCOB U COPOCOB B BOZIHbIE
00BeKThl TPeOOBAHUSIM HOPMAaTUBHO-TEXHUUECKOW JOKyMeHTaLMi, HOPMaTUBHO-TIPABOBBIX aKTOB;

— OCYLIeCTB/SITH TIPOTHO3UPOBAaHWe TIOCTEACTBUM 3arps3HeHUs] TPUPOJHLIX Cpel, TPOBOJUTH
VH)KeHePHO-3KO/IOTMUeCKHe PacueThl U MaTeMaTHueCcKoe MO/ie/TMPOBaHMUE;

TIpaKTHUeCKUe:

— YMETb MPOU3BO/IUTh PAaCUeThl OT/AE/bHBIX TI0Ka3aTesel, BXOAIUX B TPOEKThI HOPMAaTHBOB BHIOPOCOB
1 cOpoCoB;
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— yMeTb TIPOM3BOAWTH HH)KEHepHble pacyeTbl CHUCTEM OUMCTKH Ta30BBIX M JIBIMOBBIX BBIODOCOB,
HeoOXoJ¥MbIe [/1s1 TPOeKTUPOBAHUSI CHCTEM OUMCTKH Ta30BBIX BBIOPOCOB;

— YMeTb NPOU3BOAUTL WH)KEHEPHble pacyeTbl COOPY)KeHW MeXaHWYeCKOM OUMCTKM CTOUHBIX BOZ,
(bM3MKO-XMMHUYeCKON ¥ XUMHUeCKOW OUYMCTKU CTOUHBIX BOJ;

— YMeTb I10/1b30BaTbCsl OCHOBHBIMM HOPMAaTUBHO-IIPaBOBBIMU [OKYMEHTaMM [jI1 MOJeIMpOBaHuUs
ZeliCTBUI 110 YIIPaB/IEHNIO KaueCTBOM OKpY Karollel cpefibl;

— yMeTb MPOU3BOAUThL pacyeThbl C HCIO/b30BaHUMEM TPOrpamMM IO OLieHKe 3arpsi3HeHUs! BO3[yLIHOIO
bacceiina: YTIP3A «3Dkosor» U «I1/IB-Okosior» (C UCMOb3oBaHUEM Mogysel «CrpaBOYHUK BeIeCTB» M
«/HBeHTapu3aLs»);

— yYMeThb TpPOW3BOAWTL pacueThl C MCII0/b30BaHWEM TIPOrpaMM IO OLleHKe 3arpsi3HeHUs] BOZAHBIX
00bekToB: «H/IC-AbGoHeHT», «HIIC-DKosor», «PacueT 00beMOB IMOBEPXHOCTHOT'O CTOKA;

HABbIKU:

yuacTHsi B aHQJIMTUYECKHX M3MepeHHusiX C orpefiesieHneM (akTUYeCKUX KOHLIEHTpaLii HEeKOTODPbIX
pacrpoCTpaHeHHBIX BPeJHbIX BeIleCTB B TPOMBIIIIEHHBIX BEIOpOCax u copoca.

OIIK-4

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

— 3HaTb CTPYKTYPY, COCTaB U OCHOBHBIE CBOHCTBa OMOC(hEpHI, KaK CJAMKHON CHUCTEMBI, MOJBEPKEHHOM
3BOJIFOLIMOHHBIM M3MEHEHHSIM, a TaKKe TIeproArdecKiuM OudypKarusim;

— 3HaTh CTPYKTYPY, COCTaB U OCHOBHBIE CBOWCTBA (M3UYECKUX CpeJ, 3eMJH, IpaHHUIbI OHOChepsl,
CTPYKTYDY Y COCTaB TeXHOCGepH;

— 3HaThb OCHOBHBIE KCEHOOMOTHKH, Hanbosiee pacrpocTpaHeHHble 9KOTOKCHUHBIE M OTIacHbIe BelllecTBa,
CBOICTBa Bpe/IHBIX BeLeCTB U MeXaHU3Mbl X BO3[eMCTBHS Ha pa3/ivyHble (r3uuecKue MpPUPOAHbIE Cpefibl U
OpraHu3M 4esloBeKa;

— 3HaThb OCHOBHble BHAbI M WCTOYHHMKH 3arpsi3HEHUs] OKpYyJKaroileil cpefpl Hambosee
pacrpoCcTpaHeHHbIMY BPeIHBIMU BellleCTBaMU;

— 3HaTh HarpaB/eHUs CO37laHUS U COBEpIIEHCTBOBAaHWS HAWIYyYLIMX CYILeCTBYHOIIUX TEXHOJIOTHH B
KOHTeKCTe HeoO0XoAuMoCTH obecriedeHus TpeOyeMOro YpOBHS 3KO/I0rM4YecKoi 6e30MacHOCTY;

Ha YPOBHE BOCIIPOM3Be/IeHHSI:

— 3HaTh OCHOBHbIe HOPMUPYeMble [1apaMeTpbl COJlep>KaHUsl BpeJHBIX BellleCTB B OKpY)Karollield cpefie;

— 3HaTh OCHOBHbIe HOPMUPYeMble [1apaMeTpbl JJOITyCTUMOTO BO3/leHCTBUSI Ha OKPY’KalOLLyIO0 CPeay;

— 3HaThb KPUTEPHH OTHECEHHsl OTXOJOB K KjaccaM OIIACHOCTM I10 CTeleHW MX BO3ZAeHCTBHS Ha
OKPY’KalOLIYIO CPeZly U MeTOZbI OTlpe/iesieHrs KIacCoB OMacHOCTH;

— 3HaTb OCHOBHBIE TpeOOBaHUSI B 00/MacTU 9SKOMOTMUECKOH 0e30MacHOCTH, TpefbsiBiseMble K
XO3STUCTBYIOIIUM CyOBeKTaM rocyapCTBeHHBIMH Ha/i30pHBIMHU opraHamu Pd;

— 3HaTb OCHOBHble IIOJIO)KEHWSI HOPMaTHMBHO-TIpPaBoBOii 0a3bl P® B o0b6nacTy 3KoMOrvMueckoi
Oe30macHOCTH, TIPUPOJOIO/IB30BAaHMSI M OXpaHbl OKpY)Karolleld cpejpl, a Takke Haubosee Ba)KHbBIE
Me>XX/IyHapOZHble COIVIallieHHs], K KOTOPbIM IIprcoeiuHuIach Pd;

Ha YpOBHe [IOHUMaHUS:

— 3HaTh OCHOBHbIE MH)XEHEPHbIe U TIPaBOBbIe TMOAX0/bl K pa3paboTKe IKOJIOTMYeCKUX HOPMAaTHUBOB AJIsI
MIPeATIPUSATHIA: HOPMaTHBOB JI0MyCTUMOTO BLIOPOCa, HOPMAaTUBOB [0y CTUMOTO COpoca;

— 3HaTb METO/bl OYMCTKM ra3000pa3HbIX IPOMBILUIEHHBIX BBIOPOCOB OT [UCIIEPCHBIX YacTUL] U
ra3o(rapo)o6pasHbIX ITpUMecel;

— 3HaTh OCHOBHble METOJbl OYMCTKM CTOYHBIX BOZ IPOMBILUIEHHBIX IpPeANpPUSATUN, YKPYIHEHHbIe
CXeMbl TEXHOJIOTUYECKOTO TIOCTPOEHUs] JIOKa/lbHBIX OUMUCTHBIX coopykeHuit (JIOC) mnpeanpusituii, B
3aBHCHUMOCTH OT COCTaBa CTOYHBIX BOJ;

— 3HaTb OCHOBHBbIe TpeOOBaHMSI TOCYAAPCTBEHHOTO HKOJIOTHUECKOTO KOHTPOJS, WH)KEHepHble U
TpaBOBbIe TIOAXO/bI TPU OpraHK3allii MPOX3BO/ICTBEHHOTO SKOJI0TMYeCKOT0 KOHTPOJIS;

— 3HATh [PYUHLIUIIBI TOCTPOEHUS CUCTEMBbI 9KOJIOTMUECKOT0 MOHUTOPHHTA, €ro L{eJIM U 00bEeKTHI;

— 3HaTh KJIaCCU(UKALMIO CUCTEM MOHUTOPHHIA U OCHOBHBIE MeTO/IbI SKOJIOTMUeCKOr0 MOHUTOPUHTa;

— 3HaTb OCHOBHble aHA/JUTUYEeCKUe METOAbl 3KOJOIMYeCKOr0 MOHHUTOPHHIA, METOAbl H3y4YeHHs
XUMHWYECKOT0 COCTaBa ra3oBbIX W BOAHOM CpeJi, KOHTPOJIb NPUPOJHBIX U CTOYHBIX BOJ, MOKa3aTenyu KauecTBa
BOJIbI, COCTOSTHUSI TIOUB M METO/[bl X OTpejiesieHnsi, OMomoruueckyie MeTobl B SKOIOTHUECKOM MOHUTOPHUHTE;

— 3HATh MOJXOABI K OIIeHKe SKOTOTUUECKUX PUCKOB, PUHLMITEI 0a3MpOBaHUsl METOAOB SKOHOMHUUECKOTO
CTUMY/IMPOBaHUs B 00/1aCTH OXpaHbl OKPY>Karolleil cpefibl;

— 3HaThb OCHOBHblE METO/bl 95KOJOTMUECKOr0 IIPOTHO3MPOBAHUsS, OLIEHKU YPOBHSl 3arpsi3HEeHUs
TexHOC(epsl, OL|eHKU HalpsHKeHHOCTH KO/IOTMYeCKUX CUTYaLni;

YMeHus:

TeopeTUUeCKue:

— TIPOBOJWTH aHaIN3 COOTBETCTBUS (PaKTUUeCKUX IMapaMeTpOB r'a30BbIX BLIOPOCOB U cOPOCOB B BOAHBIE
06beKTh! TpeOOBaHUSM HOPMaTUBHO-TEXHUUECKON JOKyMeHTal[ii, HOPMaTUBHO-TIPABOBbIX aKTOB;

— OCYLIeCTB/SITb IIPOTHO3MPOBaHWe TIOC/TEACTBUM 3arps3HeHUs] IPUPOJHBIX Cpel, IPOBOJUTH
VH)KeHePHO-3K0JIOTMUeCcKye PacueThl ¥ MaTeMaTHueCcKoe MO/e/IMPOBaHu;

5



MpaKkTHUUecKue:

— yMeTb MPOU3BO/JUTH PacUeThl OTAeNbHBIX TI0Ka3aTesiel, BXOASAIIMX B IPOEKTHl HOPMaTHBOB BBIOPOCOB
1 cOpOCOB;

— yMeThb TIPOM3BOAUTH WHKEHEPHBbIe pacyeTbl CHUCTEM OUUCTKA Ta30BLIX U JIBIMOBBIX BBIODOCOB,
HeoOXoJ1Mble /151 TPOeKTUPOBAHUSI CUCTEM OUMCTKU Ta30BbIX BIOPOCOB;

— yMeTb IIPOM3BOJUTh MH)KEHEpHble pacyeTbl COOPY)KeHUM MeXaHWYeCKOH OUMCTKU CTOUYHBIX BOZ,
(bM3MKO-XMMUUEeCKOM 1 XUMUUYEeCKOW OUNCTKU CTOUHBIX BOZ;

— YMeTb T0/Ib30BaThCsi OCHOBHBIMH HOPMAaTHBHO-TIPABOBLIMK JOKYMEHTaMH [jii MOZeIMPOBaHHUs
JlefiCTBUI 10 YTIpaB/IeHUIO KaueCTBOM OKpYrKarolllel Ccpe/ibl;

— yMeTb NMPOW3BOJWThL pacueThbl C HUCIOAb30BaHKEM IPOrpaMM IO OLIeHKe 3arpsisHeHHs BO3ZAYIIHOTO
bacceitna: YTIP3A «Bkomnor» U «I1[IB-Okosor» (C UConb3oBaHWeM Mopyseid «CrpaBOYHUK BeIIeCTB» U
«/HBeHTapu3aLus»);

— yMeTb IPOU3BOAUTL pacyeTbl C HCMO/Ib30BaHMEM IIpOrpaMM IO OLieHKe 3arpsi3HeHusl BOJHBIX
00nekToB: «HIC-AboHeHT», «HIC-3komor», «PacueT 06beMOB MOBEPXHOCTHOTO CTOKA»;

HABbIKU:

y4acTHsi B aHaJIMTUUECKUX W3MepeHUsIX C olpejieNieHueM (pakTHUeCKUX KOHLIeHTpaluii HeKOTOPBIX
PacrpoCTpaHeHHbIX BpeIHBIX BellleCTB B TIPOMBIILJIEHHBIX BEIOpOCax u cOpocax.



2. MECTO JNCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa MHXKEHEPHBIE METO/bI 3AINUTBI ATMOC®EPBI 1 TUJPOCPEPBI
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HanpasieHuto 20.04.01
TexHocgepHas 6e3onacHoCMb.

ConepkaHve  JUCHUIUIMHBI ~ SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHWEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCcKOUW TIOITOTOBKYU OakajaBpa U CITYKUT OCHOBQI‘Z [ OCBOEHUA ,II[I/ICL]I/IHJII/IHZVHOHFOTOBKA K
IMPOLOEAYPE 3AIHINTHI X 3AIIIUTA BBIITY CKHOU KBAJINOUKAIINOHHOU PABOTHBI



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme
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Pazpen 1. ®u3MK0-XMMHYECKHe 0CHOBBI MPOLECCOB HH)KEHEPHOH KO0/I0rHH.
DU3MKO-XMMHUYECKHe CBOWCTBA AMCIEPCHBIX cucTeM. Kiaccudukarys AucnepcHbIxX
cucteM. CHCTeMBI C Ta30BO¥t JUCIIEPCHOHHOM Cpefioit. Apo3omu. CucTeMbl €
JKUZIKOM Jj1icriepcOHHOM cpefioii KosmonzHble cictemsl. [ToBepXHOCTHBIE cBOMCTBa
5 9 Bell|eCTB Ha rpaHuLie pasjena ¢a3. CMaunMBaHHe W Kanu//IsipHbIe sIBeHus. AZiresus. 24 4 4 0 20 14 14

DU3MKO-XUMHYEeCKHe OCHOBbI (IOTaLIMOHHBIX MpoLieccoB. ITporiecchl paccerBaHust
BbIOPOCOB B aTMOCdepe. PacyeTsl paccenBaHUst U OCHOBBI POEKTUPOBAHHUSL.
TTporiecchbl pa3baBiieHKst CTOKOB B BOAHOM cpesie. OCHOBBI GOXMMHYECKHX METO/I0B
OUMCTKHM Ta30BBIX BHIOPOCOB M XKM/KOCTHBIX COPOCOB. [leCTPyKLHs, OKUC/IeHHe 1
aCCUMMJISILIMS IPUMeceld MUKPOOPraHu3MaMH.

Pasjien 2. MeTojbl OUMCTKH I'a30BbIX H ILIMOBBIX BEIOPOCOB B aTMocdepy,

r THBIE YCT M. [eHTpOGeKHbIe MeTo/bl. POTaljMOHHBIE yCTAHOBKH.
LIMK/IOHBI TPOMBILIUTEHHBIE, GaTapeliHble LIUMKIOHbL. OCO6eHHOCTH MPOeKTUPOBAHNS,
OCHOBBI PaCyeTOB, TeXHOJIOTMYeCKHe PeXXUMBL. D/IeKTPOCTaTUYeCKHe MeTO/bI.
TIpomsiiii/ieHHblIe 371eKTPOGUILTPbL. OCOGEHHOCTH IPOEKTUPOBAHMSI, OCHOBBI
pacyeToB, TEXHOIOTHUECKHe PeXXUMBIL. JKUAKOCTHBIE MeTO/bl. IIpOMBIILLIeHHbIE

5 9 cKkpy66epsl. OCOGEHHOCTH TPOEKTHPOBAHMS, OCHOBBI PACUETOB, TEXHOIOTHUECKHE 63 25 7 18 38 15 15
pexxuMbl. CopOLIMOHHBIE METO/bI OYMCTKH ra3000pa3HbIX BbIOpocoB. Obmactu
TpUMeHeHHs OCHOBHBIX METO/I0B, KOHCTPYKTUBHBIE 0COGEHHOCTH 060py/0BaHHS U
anmaparoB, OCHOBBI X PacueTOB, TEXHOJIOTHUeCKHe PeXXiMbl. KomriiekcHble
CHCTEMBI OUHCTKH T'a30BbIX U /IbIMOBBIX BEIOPOCOB. OCOGEHHOCTH NPOEKTHPOBaHHS
CHCTEM OYMCTKH Fa30BbIX BBIOPOCOB. DKCII/TyaTallksl Ta300UHCTHBIX YCTaHOBOK.
TIpon3BOACTBEHHBII KOJIOrHUeCKUI KOHTPOJIb.

Pasgen 3. MeToAbI 0UHCTKH CTOUHBIX BOJ H 000py/j0BaHHe /ISl MX pean3aLiiu.
MexaHruecKasi OUMCTKA CTOUHBIX BO/: OCHOBHbIE MeTO/bI U obnacTu ux
TIPUMEHEeHUs], KOHCTPYKTHBHbIE 0COOEHHOCTH COOpy)KEHI/lI‘;l ¥ OCHOBBI X pAaCyeToB,
TEeXHOJIOTUYeCKHe pexruMsl. COOpy)KeHI/Iﬂ MeXaHUUeCKOM OUMCTKH CTOUHBIX BOA:
PeLIeTKH 1 YCPeHUTENH, OTCTONHUKH, He()Te/IOBYILKH, [TECKOTIOBKH,
THU/IPOLIMKIIOHBI, OCaiuTe/bHbIe LIeHTPU(YTH, CerapaTopsl, (GHUIbTPALMOHHbIE
YCTaHOBKH, QUIETPYyIOLHe LieHTPUdYrH. PU3NKO-XUMHUECKasi OUMCTKA CTOYHBIX
BO/|: OCHOBHBIE MeTO/bI 1 ob/1acTi ux TIpUMeHeHMs, KOHCTPYKTHBHbIE 0COBEHHOCTH
060pYy/I0BaHKs U OCHOBBI €r0 PAaCUeTOB, TEXHOJIOTHUECKHE PEXKUMBI. YCTaHOBKH 1
o6opyzoBaHKe (U3MKO-XMMHUUECKOW OYMCTKU CTOUHBIX BOZ: KOAry/SLOHHbIe
YCTaHOBKH, (bIIOTaL]I/IUHHI)Ie YCTaHOBKH, 3KCTPaKIIMOHHbIE YCTaHOBKH,

5 9  |aAcopGuumonHbe yCTaHOBKM, HOHOOGMEHHEIE YCTaHOBKM, MeMOpaHHoe
0060py/i0BaHHe, 3/IeKTPOXUMUUECKHEe YCTAHOBKH, [lera3aTopbl. XUMUUecKasi OUUCTKa
CTOYHBIX BO/: OCHOBHBIE METO/IbI 1 obnacTu ux TIpYMEeHEeHUs], KOHCTPDYKTUBHbIE
ocobeHHOCTH 0GOPY/OBaHHsI f OCHOBBI €T0 PACUETOB, TEXHONIOTHUECKHe PEXKHMBbI.
YeTaHOBKH 1 060py/0BaHIe XMMUUYECKOI OUHCTKH CTOUHBIX BOJ:
HeHTpa/nM3aLiOHHble YCTAHOBKH, YCTAaHOBKH JI/151 X/IOPUPOBAHHsI BO/IbI, YCTAHOBKU
7151 030HUPOBAaHNA BOABI, YyCTaHOBKH )KI/I,Z[KOCIJHEHOFO OKHMCJIEHUS. TepMquCKoe
o6e3BpeXXiBaHUe XXUAKUX cOpocoB. O6opyaoBaHHe /st TepMUUeCKoi 06paboTKI
CTOUHBIX Bogj. COOpy>KeH st GHOJIOrHYeCKOil OUHCTKH CTOUHBIX BOg|. OCHOBHbIE
TeXHOJIOTUYeCKHe CXeMbl OUUCTKHU. ABPOTEHKI/I, OKCUTeHKU. OCHOBBI pacueToB
aspoTeHkoB. buodunbrpel. Bronoruueckue npyzpl. JKCIUTyaTaLys T0KaIbHBIX
OYHCTHBIX COOpY>KeHUH npeAnpusTHii. IIpor3BO/ICTBEHHBIN SKO/IOrHYeCKUi
KOHTPOJIb.

57 22 6 16 35 15 15

Bcero 3a 9 cemecTp 144 51 17 34 93 44 44

Pa3zpaen 4. IKos1ornuecknii MOHUTOPHHL. [ToHsATHE 06 KO/IOrHYeCKOM
MOHMTOPHHTE, €ro Lie/isiX 1 obbekTax. Knaccugpukaisi CHCTeM MOHUTOPHHTa.
5 10 HabtoeHust 32 0CHOBHBIMHU COCTaB/SIIOLIUMU GHOChepbl. MeTozbl 9K0I0rHuecKoro 20 4 4 0 16 14 14
MOHHUTOPHHra. MOHHUTOPHHT aTMOC(HepHOro BO34yxa, OpraHu3alusi HabmofeH!H 1
KOHTPOJIA 331'p$l3H€HPIl>‘I. MOHI/ITOPI/IH]‘ BO/JHBIX OGLEKTOB. TTouBeHHO-3KOMOrHUe CKUH
MOHHMTOPHHT ¥ MOHUTOPUHT GHOpa3Ho06pasusi.

Paspen 5. JKos1I0rnyeckoe HOpMHUPOBaHUeE. DKOJIOrMUeCKHe HOPMaTHBbI
cocTosiHust TexHochepsl. HopMupoBaHue KayecTBa aTMOC(HepHOro Bo3zyxa.

5 10 (epb. Hopmrp bep ny 52 2 4 18 30 14 14

Hopmupoanue kadecTBa Boibl. HopmupoBaHue 3arpsisHSIOIMX BelljeCTB B [10UBe U

TIPOAYKTaX MMUTaHUSL.

Paspen 6. JKosroruyeckoe nporHo3upoBanue. OLleHKa yPOBHsI 3arPsI3HEHUsT
5 10 TeXHOCCl)epBI. OL[eHKa HarnpspKeHHOCTH 3KO]IOI‘I/I‘-[ECKI/IX CHT’yaL{Hﬁ, Crioco0bI U
MeTO/ibl TPOrHO3MPOBaHMSI NOC/Ie/ICTBUH 3arpsi3HeHNsI TPUPOJHBIX CPej.
I/IH)KEHEPHO—BKOJ'IOFI/I‘{ECKI/IE pacyeTbl U MaTeMarruyeckoe Moze/iMpoBaHue.

44 20 4 16 24 14 14

Pasjienn 7. AHaIMTHYECKHE MeTO/bI 9KO/IOrHYeCKOro MOHUTOpUHTa. IIputops u
oGopyaoBanue. Knaccrudukaiyisi 0CHOBHbIX METOJO0B. XUMHUECKHE METO/bL.
DU3NKO-XUMHYeCKHe MeTofbl. OnTrueckre MeTogbl. XpoMarorpadus. MeTozp!
H3y4YeHnss XMMHUYeCKOro CoOCTaBa ra3oBbIX Cpef, oripejje/ieHre XMMHUYeCKOro coctaBa
5 10 |Bo3ayxa. MeTo/ibl M3yueHHst XMMUYECKOIO COCTaBa BOAHOMW Cpe/ibl, KOHTPO/Ib 28 5 5 0 23 14 14
TIPUPOAHBIX BOZI, KOHTPO/Ib CTOUHBIX BOA. [Toka3saTenu kauecTBa Bozbl. [Tokasarenu
COCTOSAAHMS IT0YB U METOABI UX OIpezeIeHus. Buonoruueckue MeTOo/bI B
39KOJIOTUYeCKOM MOHUTOPHWHIe, 6HOTECTHPOBBHI/]Q u 6HOHHAHK3L[]/I%. BI/IOMOHI/ITOPHHI"
BO3/lyILIHOM Cpe/ibl. BUOMOHHUTOPHHT BO/{HOM Cpe/ibl. BHOMOHUTOPHHT MOUB.

Bcero 3a 10 cemecTp 144 51 17 34 93 56 56

Bcero no gucnymmuHe 288 102 34 68 186 100 100

3.2. AyAUTOPHBIN NPAaKTUKYM
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Ne Homep n Tema npakTHUeCcKoro 3aHATUSA Oo0nemMm,
n/n HauMeHOBaHHUe aya.
pasjena 4acoB
JUCIMILTUHBI
Pazpen 2. Metoppl
OUYMCTKM ra3oBbIX U (PacueT paccerBaHMs BpeIHBIX BEILL[ECTB B aTMOC(epHOM BO3AyxXe U
| |[/ABIMOBBIX BLIOPOCOB |pa3paboTKa MpoeKTa HOPMaTHUBOB TIpe/e/IbHO-/0Iy CTUMBIX BEIOPOCOB 18
B aTMocdepy, MIPOMBIIIIJIEHHBIX TIPeATIPUATHMN (C UCTI0/Ib30BaHUeM TTPOrPaMMHBIX
ra3004yvCTHbIe nakeToB YTIP3A «3kosor» u «I[1JB-Dkosor»)
YCTaHOBKU.
PacueT HOPMaTHBOB /IOMYCTUMBIX COPOCOB TIPOMBIIIIJIEHHBIX
Paszmen 3. Metogpl  [mpeAnpusiThid. PacueT MporHo3upyeMoro o0bEMa MoBepXHOCTHOTO
5  |OYMCTKH CTOUHBIX cToka. Pacuet pacnipocTpaHeHus 3arpsisHSIIOLLIMX BELLeCTB B OTKPBITBHIX 16
BOJ| 1 000py/IOBaHUE |BOJ0eMax (C MCIOMb30BAHHUEM TIPOrPaMMHBIX MakeToB « HIIC-
IUTs UX peanu3saiuu. |A6oHeHT», «HIIC-3OKomor», «Pacuer 00beMOB MOBEPXHOCTHOTO
CTOKa»)
Bcero 3a 9 cemectp 34
PacuéT HOPMaTHBOB /IOMYCTUMBIX BBIOPOCOB MPOMBIITIIEHHBIX
Paspen 5. NIpeANpUATUH (C UCIIOb30BaHNEM NTPOrpaMMHEBIX NakeToB YIIP3A
3  |9Kkoyoruyeckoe «3xkonor» U «I1/JB-Dkonor»). PacueT HOpMaTHUBOB /10Ty CTUMBIX 18
HOPMHPOBaHUe. cOpOCOB MPOMBILLIEHHBIX MTPEATIPUATHH (C UCII0TB30BaHUEM
nporpaMMHbIX makeToB «HIC-AboneHT», «HIC-3K0mor»)
ITporHo3 BLIOPOCOR MPOMBINLIEHHBIX MPeTPUITHH (C
Paspen 6. WCII0/Ib30BaHUeM NporpaMMHsIX naketos YIIP3A «3Okonor» u «I1/1B-
4 |DKonoruueckoe Oxkosnor»). [IporHo3 c6poCoB NMPOMBIIIEHHBIX TIPeATIPUSTHN (C 16
MIPOTHO3UPOBAHME.  [HCIO/b30BaHUEM ITPOrpaMMHBIX nakeToB «H/JC-A6oHenT», «HIIC-
OKOJIOT»)
Bcero 3a 10 cemecTp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HanMeHOBaHue pa3jesa Oo0nemMm,
CopepikaHue yueOHOro 3aJaHusA
n/n JUCIMITTUHBI 4acoB
AHanu3 JeKLMOHHOI0 Marepuarna.
1 |Pa3zmen 1. PUMKO-XUMHUUECKHE OCHOBBI IIpocMOTp pekomMeHyeMbIX UCTOYHUKOB 110 10
MPOLIeCCOB MHXKeHepHOU 3KO0JIOTHH. TeMe pasgerna.
2 Hammcanwe pecdepara 10
AHanu3 JeKLMOHHOI0 Marepuara.
3 Pa3zpen 2. Metozpb! OUMCTKM ra3oBbIX U I 20
POCMOTP peKOMEeH/yeMbIX UCTOYHHUKOB 10
IBIMOBBIX BEIOPOCOB B arMocdepy, TeMe pa3jiena.
ra300YMCTHbIE YCTAHOBKM.
4 BrinoHeHye TipakTHYeCKOTO 3a/JaHus 18
AHanu3 neKIJMOHHOTO MaTepHara.
5 |Pa3zmen 3. MeTo/ibl OUMCTKU CTOUHBIX BOJ U ITpocMOTp pekomMeHAyeMbIX UCTOYHUKOB 110 20
obopyzoBaHye il UX peann3anyu. TeMe pasgena.
6 BeoInosiHeHue NpakTUYeCKOro 3a/jaHust 15
Bcero 3a 9 cemectp 93
7 Harmcanue pedepara 6
Pasgen 4. Dxonornyeckuii MOHUTOPUHT. AHa/I3 JISKIMOHHOTO MaTepHa/ia.
8 [TpocMOTp pekoMeHAyeMbIX UCTOYHUKOB T10 10
TeMe pasgena.
AHanu3 neKIMOHHOTO MaTepHara.
9 ITpocMOTp pekoMeHAyeMbIX UCTOYHUKOB 110 16
Paspen 5. Okosornyeckoe HOpMUPOBaHYe.
TeMe pasgena.
10 BrinonHeHue MpakTUUYeCcKOro 3a/jaHust 14
AHanu3 neKIJMOHHOT0 MaTepHarna.
11 IIpocmoTp pekoMeHyeMbIX UCTOYHUKOB I10 10
Pazpen 6. Jkosornueckoe MporHo3MpoBaHUe.
TeMe pasgena.
12 BrinosHeHye rpakTAYeCKOTo 3a/laHus 14
13 |Pa3pen 7. AHanuTHU4YeCKHE METO/IbI AHanu3 eKIIMOHHOTO MaTepurara. 15
9KOJIOTHUECKOTO MOHUTOPUHTA. TTprbophI U [TpocMOTp pekoMeH yeMbIX UCTOYHUKOB 10
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obopy/ioBaHue.

TeMe pasjeJia.

14 Harricanue pedepara 8
Bcero 3a 10 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12|3| 4 |5 6|78 9 1011|12(13 14 15| 16 17
9 Ped | [P Otu. o I13 | [IP Ortu. 1o T13 OP| Tect, gud. 3au.
10 Ped| |OP Otu. no I13 | 1P Ortu. o 113 Op Tect

YcnoBHble 0003HAUEHUS:
TP — nuarHocThyeckasi pabora;

Ped — pedepar;

Tect — TecT;

Ortu. 1o 13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

[MarHoCTUYeCKasi pabora;
pedepar;

OTUeT I10 MPAKTHUYeCKOMY 3a/[aHHIO;
TeCT.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B popMax:

b depeHIMPOBaHHBIN 3aueT;
JK3aMeH.

10

7874



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

. A.T. BeromkuH. . OcHOBBI MHKeHepHOH 3kosioruu. CaHkr-IletepOypr: Jlanb, 2021, 371. pec.

. A. T BeromkuH. . OCHOBBI IPOLIeCCOB UH)XeHepHOI 3Kosoruu. Teopus,, mpuMepsl, 3ajauu. CaHKT-
[Metep6Oypr: Jlans, 2022, 371. pec.

. A. T. BetouikuH. . IlykeHepHast 3aiura BogHol cpeabl. CaHkT-ITetepOypr: Jlanb, 2022, 371. pec.

. B. A. Topauenko, K. B. ITokasees, M. B. Crapkoga. . 9konorus. CI10.: JIaus, 2014, 15 3Kk3.

. B. I1. Imutpenko, E. B. CotHrkoBa, A. B. UepHsieB. . JKoMOrnueCcKuii MOHUTOPUHT TeXHOC(epHL.
Cankr-ITetepOypr: Jlanb, 2022, 371. pec.

. C. K. etpos, B. H. Cuzopog, C. C. TTerpoBa. OCHOBBI HHXeHepHO# 3Kosoruu. CI16.BTTY
"BOEHMEX" um. I. ®. YctuHoga, 2009, 300 k3.

. C. K. ITetpos, B. H. Cuzopos, C. C. ITetpora. . OcHoBbI HHXeHepHO# 3kojioruu. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2009, 1. pec.

. C. C. boprioBa, M. B. BytopuHa, JI. ®. [Ipo3zaoea. . Obiias skonorus. CI16.6T'TY "BOEHMEX" um. 1.
®. YcrtuHoBa, 2018, 50 3K3.

. C. C. bopuiosa, M. B. BytopuHa, JI. ®. [Ipo3noBa. . IH)KeHepHas 3alljuTa OKpy Karollleli cpefibl.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 371. pec.
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5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®ynznamenransHas 6ubnuoreka BI'TY «BOEHMEX» um. .®. YcTrHOBa;
2. https://urait.ru — I'maBHas — O6pa3oraresbHas riardopma FOpaliT. 11 By30B U CCy30B.;
3. http://e.lanbook.com — 3BC JlaHb.

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(dyHIaMeHTaIbHBIX UCCIeOBaHUH.

VHbopMalLMOHHBIe CITPaBOYHbIE CUCTEMBI:

1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0dyeTcs.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIIEHHOEe KOMITBEOTEPOM C JOCTYToM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPBI U T1/IPOCDEPBI

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna THOKEHEPHBIE METOAbI 3AIIUTHBI ATMOC®EPHBI U TUJPOCPDEPHI
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 Haripaeienuto 20.04.01
TexHocgepHas 6e3onacHocmb. [IUCIUIIMHA peanu3yeTcs Ha ¢dakynsreTe E OpyKuie M CUCTEMBI BOOPY>KEHUS
BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadezapori E5 OKOJIOTUA U TTPOM3BOACTBEHHASA
BE3OITACHOCTHS.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OIIK-2 criocobeH aHaAM3UpPOBaTh U MPHUMEHSTh 3HAHUS U OIbITh B chepe TexHOoChHepHOU 0e30mMacHOCTH [jist
peliieHus 3a/jau B MpodeCcCHOHAMBHOM [1esiTe/TbHOCTH;
OIIK-4 crnocobeH mMpoOBOAUTH OOyueHWe [0 BOIMPOCaM 0e30MacHOCTH >KU3HEAESTeTbHOCTH U 3all[UThI
OKpY>Karolei cpefbl.

ConepkaHrie [UCIIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C (OpPMUPOBaHWEM 1IeJI0CTHOTO
npeAcTaB/ieHnst 0 PU3MKO-XUMUUYECKUX OCHOBAaX IMPOLIeCCOB WH)KEHEPHOU KOIOTUH, 3HaHUSI METOJ0B OUMCTKU
ra3oBBIX U JBIMOBBIX BBIOPOCOB B arMocdepy M yCTPOMCTBA ra300UYMCTHBIX yCTAHOBOK, METOJOB OYMCTKH
CTOYHBIX BOJ, W o00opygoBaHWs [y WX peanu3anyu. JucuurniimHa ¢opMypyeT TIpefcTaB/ieHde 00
9KOJIOTUYeCKOM MOHUTODUHTE, ero HefsX U 00beKTax, 0 KiacCU(UKalHd CUCTEM MOHUTODHHTA, CTPYKType
HaOmoleHnii 32 OCHOBHBIMH  COCTABJSIOMMMHM  OHOChepsbl, MeToJax 3KOJ0THYEeCKOTO MOHWTOPUHTA.
PaccmarpuBaroTCsi  BOTIPOCHI  SKOJIOTMUECKOTO HOPMHUDOBAHUS, M3YYarOTCS SKOJOTUYeCKHe HOPMaTHUBhI
COCTOSIHUSI TeXHOC(hepbl, HOpDMUPOBaHKE KauecTBa aTMOC(epHOTro BO3yXa, HOPMUPOBaHWe KaueCTBa BOAbL. B
JUCLIMIIJIMHE pacCMaTpHBalOTCS OCHOBHBIE 33/lauM 3KOJIOTMYECKOTO TPOrHO3MPOBaHMS: OLleHKa YPOBHS
3arpsisHeHUs1 TexHOCGephl, OLeHKa HamnpsHKeHHOCTH 9JKOJIOTUYeCKHWX CUTyaluid, CrocoObl W MeTOAbI
MPOTHO3WPOBAHUSI TIOC/E[CTBUM 3arpsi3HEHUs] TIPUPOJHBIX Cpefl, TPOM3BOAUTCS OOyueHHWEe OCHOBaM
WH)XeHePHO-3KOJIOTUYeCKUX pacyeToB TIyTeM MareMaTHUecKoro MOJe/nupoBaHus. M3yuatoTcs Takke
aHAJIUTHYE CKHE METO/Ibl 3KOJIOTUYeCKOr0 MOHUTOPUHTA U MCIO/Ib3yeMbIe JI7Isl TOr0 MPUOOpPBI U 000py0BaHHE.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:
TeKymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYIEeHTOB POBOJUTCS B AUCKPeTHbIE BpeMeHHble NHTePBaJIbl B

cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;

 pedepar;
® OTYET I10 IIPAKTU4Y€CKOMY 3d/1dHHIO,
® TecCT.

IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
¢ JK3aMeH.

OO01as TPy0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI COcTaBiseT 8 3.e., 288 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 4.), mMpakThyeckue 3aHaTUsA (68 u.), camocTosTesnsHast pabora
cryzeHrTa (186 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPBI U T1/IPOCDEPBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIMIUIMHEI cocTaBgeT 288 u., u3 Hux 102 4. ayJUTOPHBIX 3aHATUH, U 186
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue paboTbI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3}I[EJI 1. ®u3UKO-XMMHUUECKHE 0CHOBBI mnmporneccos I/IH)KEHEpl-lOﬁ 3KO0J/IOIruH.

AHanu3 TeKLMOHHOT O
Marepuasa. [Ipocmorp

C. C. bopuogsa, M. B. ByropuHa, JI. ®. [Jpo3znosa. .
VrkeHepHas 3aiura okpyskatoreit cpeabl: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2019 (1)

C. K. ITetpos, B. H. Cugopos, C. C. IlerpoBa. OCHOBBI

DEKOMEH/TyeMbIX HCTOUHMKOR 1o | HFYKeHepHoii skoytorun: CII6.BI'TY "BOEHMEX" um. /1, 10
TeMme pasgesna. ®. Yctunosa, 2009 (1)
A.T. BerotkuH. . OCHOBbI UH)K€HEPHO 3KO0JIOTHUU:
Cankr-IletepOypr: Jlanb, 2021 (1-3)
C. C. BopuoBa, M. B. ByropuHa, JI. ®. Ipo3nosa. . O61jas
Harmicanue pedepara skosorusi: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBA, 10
2018 (4)
Wroro no pa3geny 1 20

Pa3;1en 2. METO}ILI OYHMCTKH I'da30BbIX M TbIMOBBIX BBIGPOCOB B aTMoctbepy, ra3004YMCTHbIE€ YCTAHOBKH.

AHanu3 NeKIMOHHOT0
Marepuana. I[Tpocmotp

C. C. bopuosa, M. B. byropuHa, JI. ®@. [Ipo3zosa. .
VmkeHepHas 3amuTa okpyxatorei cpegsl: CI16.BITY
"BOEHMEX" um. [I. ®. YcruHoBa, 2019 (2)

A.T. BerouikyH. . OCHOBbI MH)KeHEPHOU 5KOJIOTHU: 20
PEKOMEeHyeMbIX UCTOUHHKOB 10 Cankr-TletepGypr: Jlarn, 2021 (4)
TEME pasjena. C. K. ITetpos, B. H. Cugopos, C. C. I[TerpoBa. OCHOBBI
urkeHepHo# skosoruy: CII6.BI'TY "BOEHMEX" um. /1.
®. YcruHosa, 2009 (2)
BBINo/HeHHe PaKTHYeCKOro A. T. BetoukuH. . OCHOBBI MPOLIeCCOB UHKeHEePHOM
3a7iaHus sKonoruu. Teopwusi, ipuMepsl, 3agaun: CaHkT-ITeTepOypr: 18
Jlanb, 2022 (1-5, 14)
Wroro o pasgeny 2 38
Pazgen 3. MeTojbl OUMCTKH CTOYHBIX BOJ i 000pyAOBaHUE /A MX pPeaTnu3aliu.
A. T. BetomkuH. . OCHOBBI IIPOLIeCCOB UHKEHEePHOI
AHA/U3 NeKLIOHHOTO 9KOJIOTHH. TEOPH;II’;P:,I:H\QIISEZL( ii,’qiglill 5C)aHKT ITeTepOypr:
marepuana. [Ipocmotp A.T. BeroukuH. . IH)KeHepHas 3all{iTa BOJHOU Cpe/ibl: 20
pPEeKOMeH/yeMbIX UCTOUHHKOB 110 Cankr-TletepGypr: Jlamb, 2022 (1-5)
TEME pasjena. C. K. Iletpos, B. H. Cugopos, C. C. IleTpoBa. . OCHOBBI
vmkeHepHou skooruun: CI16.BT'TY "BOEHMEX" um. /1.
®. YcrunoBa, 2009 (3)
BALITNIO/THEHYe TTPaKTHYeCKOTo C. C. bopuosa, M. B. byropuna, JI. ®. [Ipo3fiosa. .
3aJaHus VnkeHepHas 3alUta oKpysatoieit cpeabl: CI16.BI'TY 15
"BOEHMEX" um. []. ®@. YctuHoBa, 2019 (3)
Wroro no pasgeny 3 35
Pazpen 4. IKo/10ruuecKuii MOHUTOPHHT.
Hanmcanue pecdepara | B. I1. Imutpenko, E. B. CotHukosa, A. B. UepHsies. . | 6

14
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AHanu3 1eKLMOHHOI O JKoorueCKuit MOHUTOPUHT TexHOC(epsl: CaHKT- 10
Marepuasa. [Ipocmotp IMetepbypr: Jlaub, 2022 (1-7)
pekomeHyembix vctounrkos 1o |C. C. bopuosa, M. B. Bytopuna, JI. ®. /Ipo3zosa. . Obmias
Teme pasfeJia. skosiorusi: CI16.BT'TY "BOEHMEX" um. /. @. YcTHHOBa,
2018 (5)
Wroro no paspeny 4 16
Pa3pen 5. IKos1oruyeckoe HOpMHpOBaHMKe.
B. I1. Imutpenko, E. B. CotHukoBa, A. B. UepHsies. .
AHA/IH3 JIeKLHOHHOTO OKoJioTHYe CKU MOHUTOPUHT TexHOChepbl: CaHKT-
I[TetepOypr: Jlanb, 2022 (13)
marepuana. TTpocmotp B. A. Topguenko, K. B. ITokasees, M. B. Crapkosa. . 16
PEKOMEHAYEMBIX HCTOUHUKOB TI0 Skosorust: CI16.: Jlanb, 2014 (17, 21-22, 24-25)
TEME pasjena. C. C. bopuoga, M. B. ByropuHa, JI. ®. Ipo3noga. . O61jas
skosiorusi: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
2018 (6)
BoIo/iHeHue MpaKkTUueCcKoro C.K. HeTpOB, B. H. CI/IAOPOB, C.C. HETPOBa. . OcHoBBI
— uKeHepHoi skooruu: CI16.BI'TY "BOEHMEX" nm. ]I, 14
@. YctuHoBa, 2009 (2 (2.2 - 2.5), 3 (3.4), 4 (4.3))
Wroro no pasgeny 5 30
Paspen 6. JKo/10oruyeckoe NporH03upoBaHue.
C. C. bopuoga, M. B. ByropuHa, JI. ®. Ipo3noga. . O6ujas
AHaju3 JIeKLIMOHHOTO skosiorusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
Marepuana. [Ipocmorp 2018 (5) 10
PpeKOMeH/lyeMbIX HCTOYHHKOB I10 B. II. Amutpenko, E. B. CotHukoBa, A. B. UepHsies. .
TeMe pas/iena. OKO/IOrMueCKMM MOHUTOPHHT TexHOC(epsl: CaHKT-
IetepOypr: Jlanb, 2022 (14-16)
BHINO/HEH e MPAKTHYECKOro B. A. Topguenko, K. B. ITokasees, M. B. Crapkosga. .
— Okonorwus: CII6.: JTans, 2014 (2.3, 3.1-3.5, 5.1-5.3, 11.1- 14
11.6, 19-20, 25)
Urtoro no paspeny 6 24
Pa3pen 7. AHaIMTHYECKHE MeTO/AbI 9KO0/I0THYeCKOro MoHUTOpHHra. IIpuéops u 06opyaoBaHue.
AHa/U3 JIEKLAOHHOTO C. C. BoptuioBa, M. B. ByropuHa, JI. ®. Ipo3nosa. . O61jas
marepuaa. IIpocMoTp skonorusi: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
peKoMeHyeMbIX UCTOUHHKOB 110 2018 (5) 15
TeMe paszena. B. I1. Imutperko, E. B. CorHukosa, A. B. UepHsies. .
JKo0rnyecKuii MOHUTOPUHT TexXHOC(ephl: CaHKT-
Haricanue pegepara Ietep6ypr: Jlaub, 2022 (8-12) 8
Wroro no paspgeny 7 23
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VH>XEHEPHBIE METO/IbI 3AIIIUTHI ATMOC®EPBI U T1/IPOCPEPHI

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* pedepar;

* TeCT;

* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e muddepeHITMPOBAHHLIN 3aUeT;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Pedepar

O6bem pedepara — He MeHee 15 cTp. O6s13aTeNbHO UCTIOIB30BaHUE He MeHee 3 0TeueCTBEHHbBIX U He
MeHee 1 MTHOCTPaHHOTO MCTOYHHKA, OMyO/IMKOBaHHOTO B ocieanue 10 iet. Obsi3aTesIbHO UCIO/IB30BaHKe
3/1eKTPOHHBIX 0a3 manHbIX (PUHII, Scopus, Web of Science u gp.).
ITo cTpykType pedepara U yen,HOMY BeCy ero uacreii peKOMeH[yeTCss UMeTh (B JINCTaX): TUTY/IbHbIHN JIUCT
(1), BBegenue (1-2), ocHOBHAas yacTh (Ipy HeOOXOAUMOCTH C IoZipaszie/ieHeM Ha pasjiesbl ¥ mogpaszessr) (10-
20), 3akmouenue (1), CTUcok 0603HaueHUH U cokpartienuii (1), CTUCOK MCIMOTb30BaHHBIX UCTOYHUKOB (1).
TMporieaypsl 3aiuThI pedhepara He TpebyeTcs. OrieHKa BHITIOHEHUS pedepara OCYIIeCTBISETCSA B XO/Ie eT0
TIPOBEPKHU TIperofiaBaTesieM 1o 5-0ajbHOM cucTeMe COIacHO HYDKe TPUBeJeHHBIX KPUTEPHEB.
Kputepuu oLieHUBaHUS
* COOTBETCTBUE LIeJISIM U 3afiauaM JVCLUIIMHBI, COOTBETCTBHE CO/lepKaHus 3asB/ieHHOH Teme - 1 6asn;
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE M3/I0’KEHNE CMBIC/IA OCHOBHBIX HAyUHBIX UM, UX TeOPeTHYeCKOe
obocHoBaHMe U 00bsicHeHue - 0,5 6aIoB;
* IOTUYHOCTH U TIOC/Ie/I0BATeIbHOCTh B U3/I0KEHWU MaTepuana - 0,5 6anos;
* 00BeM HCC/IeJOBAHHOM JTUTEPaTyphl U IPYTUX UCTOUHUKOB MHpopMaLuu - 0,5 6anios;
* Mcronb30BaHue Oosiee 1 MHOCTPaHHOTO UCTOUHUKA - 0,5 6asnnos;
* criocoOHOCTH K aHaM3y U 000011eHHI0 MHGOPMALJMOHHOTO MaTepuara, CTerieHb IMOJTHOTHI 0630pa COCTOSTHHUS
Bornpoca - 0,5 6a/oB;
* 000CHOBAaHHOCTD BLIBOAIOB - 0,5 6a/l/IoB;
* Ha/IMUMe aHHOTalUK K pedeparty - 0,5 6asios;
* MPaBWILHOCTE 0(hopMIIeHHs (COOTBETCTBUE CTaHJAPTY, CTPYKTYPHAsl yIIOPSAJ0YeHHOCTb, CCHUTKH, IJUTATHI,
Tab/mnp! 1 T.4.) - 0,5 6anos.
Pedepar npu3HaeTCst BLITIOTHEHHLIM B CJ/Ty4ae ero OLjeHK! He Hike 3 6asiioB.
[Tepeuenn Tem pedeparoB - B YMK aucruriiasl u B DMMOC Moodle.

Tect

TecT coctout 13 20 TeopeTHyeCKHUX BOIPOCOB I10 MaTepuaiaM AUCLIATIMHEL TecT cunTaercs
BBITIOJTHEHHBIM TTPU KOJTUUECTBe TIPaBU/IbHBIX OTBETOB Oosiee, ueM Ha 60% BOIMPOCOB TeCTOBOTO 3a/laHMUSI.
[TepeueHb TeCTOBLIX BONpoCoB npuBeéH B YMK auctunmmasl 1 B SVIOC Moodle.

OTuer M0 NPaKTHYECKOMY 3aJaHHI0

OrTyeT 110 NPaKTUUECKOMY 3a/JaHHIO TIPe/CTaB/IsieTCs] B 1eUaTHOM BH/ie B popmare, rpeyCMOTPEHHOM
nporpaMMoii. 3alira oT4eTa NpoxXoAuT B (hopme [JOK/Iazia CTy[ieHTa 10 BbIIOTHEHHOM paboTe 1 OTBETOB Ha
BOITPOCHI TIPerofiaBare;isi 1o TeMe TpaKTHueckol paboTbl. MUHMMaIbHOE KOJTMYeCTBO BOIIPOCOB
Trpernozasaresis - 3, MakCMMasbHoOe — 5.
B ciiyuae ecsii oopMIeHHBIHM CTYZEHTOM OTUYeT CBHUZETE/NLCTBYET O MPAaBU/IbHOM BLITIO/THEHHUH PACUeTOB U B
X0Jle 3allMTHI CTYZIeHT /IaeT He MeHee 2 TPaBU/IBHBIX OTBETOB Ha 3 33/laHHBIX TperojaBaresieM Borpoca (Wi
He MeHee 3 TIPaBWIBHBIX OTBETOB Ha 5 3aZlaHHBIX BOMIPOCOB) — MpaKTHUecKast paboTa TprU3HaeTcst
BBITIOJTHEHHOM.
3a KaXK/Iyro MPAaKTHUECKYH0 paboTy CTy[eHT nosydaeT 2 Gasna.
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BaHKu-111a6/10HBI OTUETOR IO TTPAKTHUECKOMY 33/IaHHF0, BaPUAHTHI 3a/IaHUM /1S BBITIO/THEHHUS] pAaCUeTOB, a
TaK)Xe KOHTPOJIbHBIE BOTPOCKI /IS 3aIUThl paboT HaxogaTcs B YMK puctumiuasl v B DM1OC Moodle.

JuddepennupoBaHHbIil 3a4eT

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBUHM C rpadMKoOM paszena 4.
[nd.3auéT npocTaB/sieTcs M0 pe3y/bTaTaM BhINOJHEHHBIX B TeUeHHe CeMeCTPa KOHTPO/IbHBIX MepOTIPUSTHI.
O1jeHkKa MPOM3BOJUTCS T10 CeYIOLUM KPUTEPUSIM:
- cymMa HabpaHHbIX 6aioB 10-11,4: BLICTAB/ISETCS OLIEHKA «YI0BIETBOPUTE/ILHOY;
- cymma HabpaHHbIX 6amioB 11,5-12,9 - orleHKa «XOpPOILo»;
- cymMa HabpaHHbIX 13-14 - OIleHKa «OT/THUHO».

JK3aMeH

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHHe MUHUMA/TLHOM MOJIOKUTETHHOUM OLIEHKY MPY YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU PaboThI B
COOTBETCTBHUH C TpadmKoM pa3zena 4.
OK3aMeH MPOCTaB/IsSIeTCs 10 pe3y/bTaTaM BLITIOJHEHHBIX B TeUeHHe CeMecTpa KOHTPOIbHBIX MEPONPUSTHH.
O1jeHKa TIPOM3BOAUTCS T10 C/IeAYIOIUM KPUTEPUSIM:
- cymMMa HabpaHHbIX 6anioB 10-11,4: BLICTAB/ISETCS OLIEHKA «yI0BIETBOPUTE/ILHOY;
- cymMa HabpaHHbIX 6amioB 11,5-12,9 - orleHKa «XOpOIIIO»;
- cymMa HabpaHHbIX 13-14 - OIleHKa «OT/IHUHO».
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. ®u3uko-xumMmuueckKmne Tect
5 9 |ocHOBBI IPOIECCOB UH)KEHEPHOH| 24 4 4 0 20 14 | 14 ’
Pedepar
JKOJIOTHH.
Pa3pesn 2. MeToAbI OUMCTKHA Tecr,

5 g |FA30BBIX M IBIMOBBIX BBIOPOCOB 63 | o5 - 18 38 5 | 15 Otuert 1o
B arMocdepy, ra300unCTHbIE TPaKTHUUeCKOMY
YCTAaHOBKH. 3a/JaHUIO0
Pa3aesn 3. MeToAbI OUHCTKH O;EleeCTT’no

5 9 |cTouHBIX BOJ M 000pyAOBaHHE 57 | 22 6 16 35 15 | 15

TPaKTHUUeCKOMY
JJIsl UX peau3aLuu.
3a/laHUI0
Bcero 3a 9 cemecTp 144 | 51 | 17 34 93 | 44 | 44

5 10 Pa3pen 4. IkonornuecKkum 20 4 4 0 16 14 | 14 Tecr,

MOHUTOPHUHL. Pecdepar
Tecr,

5 10 Pa3pen 5. Ikosornueckoe 50 | 2 4 18 30 14 | 14 OTueT 1o

HOPMHUpOBaHUe. TpaKTHU4eCKOMY
3a/JaHUIO0
Tecr,

5 10 Pazfen 6. Jkomornueckoe a4 | 20 4 16 24 14 | 14 OTueT 10

NMPOrHO3HUpPOBaHUE. TPaKTHUUeCKOMY
3a/laHUI0
Pazgen 7. AHaTUTHUYECKHE Tecr,

5 10 |MeTOABI 3Ko/IOTHyIeCKoro 28 5 5 0 23 14 | 14 Oruert 110
MoHuTopuHra. ITlpudopsl u MpaKTUUeCKOMY
o0opyaoBaHue. 3aJJaHHIO
Bcero 3a 10 cemectp 144 | 51 17 34 93 56 | 56

Bcero no gucuinee 288 | 102 | 34 68 186 | 100 | 100
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