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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

20.04.01 TexnochepHas 6e30nacHOCTH
roz Habopa rpymmsr: 2023

IIporpamMmmy cocTaBuIu:

Kadenpa E5 SKOJIOT'MA U ITPOU3BOACTBEHHA S BE3OITACHOCTD
[NTetpoB Cepreii KoHCTaHTUHOBUY, K.T.H., JOLEHT

Kadenpa E5 OKOJ/IOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTbD
[ITabapoBa AHactacus ByauMyupoBHa, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E5 IKOTIOTUS 1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3apenyrorui kadeapoii [lamrypun A.E., A.T.H., Jo1I.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E5 3KOJIOTUA ! ITPOU3BOJCTBEHHAS BE3OITACHOCTD

3aBepytomuii kKadenpoii [lamrypun A.E., A.T.H., f011.




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 TPUMEHSITh 3HAHUSI U OTIBIT B chepe TexHOCHepHO 6e30MacHOCTH [t
pelleHus 3a/jau B MPodeCCHOHATBHON [IeSTeTbHOCTH

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
TexHOC(ephl, OLIEHKH HalpsDKeHHOCTH 9KOJIOTMUeCKUX CUTYaLUil.;

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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— yMeTh TPOM3BOAUTh WHKEHEPHBbIE pacyeTbl CUCTEM OUHUCTKA TA30BbIX U JILIMOBBIX BBIODOCOB,
HEOOXO/IMMbIe JI7Is TPOEKTUPOBAHUS CUCTEM OUMCTKHM ra30BbIX BHIOPOCOB;

— yMeTb TIPOW3BOJUTH WH)KEHEPHBbIE pacyeTbl COOPY)KeHHM MeXaHWYeCKOW OUMCTKU CTOUYHBIX BOZ,
(hM3UKO-XUMUUECKOM Y XUMHUUECKOM OUMCTKUA CTOUHBIX BOJ;

— yMeTb [I0JIb30BAaThCsl OCHOBHBIMU HOPMAaTUBHO-TIPABOBBIMM JIOKYMEHTaMU [Jjisi MOZeIUpPOBaHUS
ZeliCTBUI 110 YIIPaB/IEHNIO KaueCTBOM OKpY Karollel cpefibl;

— YMeTh TPOW3BOJAWTE pacueThl C UCIOSb30BaHKMEM IPOTPaMM TIO OLIEHKE 3arpsisHeHUs BO3ZAYIIHOTO
bacceiina: YTIP3A «3komor», «II[IB-Dkonor», «VHBeHTapu3alus» (C HCMOMb30BAHHUEM MOJY/IeH
«CrpaBOYHUK BeLeCTB»);

— yMeTb TIPOM3BOAWUTH pacyeTbl C HWCMO/Ib30BaHMEM TPOTPaMM IO OLeHKe 3arpsi3HeHus] BOJHBIX
00bekToB: «H/JC-3Kos10r», «PacueT 00eMOB TTIOBEPXHOCTHOTO CTOKa».;

HaBbIKU:

y4acTusi B aHAJIMTUUECKUX W3MEpPeHUsX C orpejeneHueM (paKTHUeCKUX KOHIIeHTpaluii HeKOTOPBIX
PacrpoCTpaHEHHBIX BPeHBIX BEIeCTB B TIPOMBIIIJIEHHBIX BRIOpOCax U copoca..

OIIK-4

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

— 3HaTb CTPYKTypY, COCTaB W OCHOBHbIe CBOWCTBA (M3UYECKUX Cpeji 3eM/H, TpaHuilbl 6Guochepwl,
CTPYKTYPY Y COCTaB TexHOC(hepw;

— 3Hath Haubojiee pPacCMpPOCTpPAaHEHHbIE SKOTOKCHUHBIE M OMACHbIE BEIeCTBA, CBOWCTBA BPEIHBIX
BeIlleCTB ¥ MeXaHU3Mbl UX BO3[eMCTBUS Ha pa3/iuuHble (Pr3nvecKre IPUPOAHBIE CPeZbl U OPraHr3M UesioBeKa;

— 3HaThb OCHOBHBIe BHJbl W WCTOYHHUKU 3arpsi3HEHUsT OKpY’Karolled cpeibl HaubOosee
pacrpoCcTpaHeHHLIMY BPeIHBIMU BellleCTBAMHU;

Ha ypOBHe IMOHUMaHUsI:

— 3HaTb OCHOBHbIE UH)KEHEpHbIe W TIPAaBOBbIE TOXO/bI K pa3paboTKe SKOOTHUECKAX HOPMAaTHBOB [Ijis
TIPeAITIPUATHIA: HOPMaTHBOB JIOMYCTUMOTO BbIOPOCA, HOPMAaTUBOR JIOMyCTUMOTO cOpoca;

— 3HATh METO[bl OUMCTKM Ta3000pa3HbIX TMPOMBIILIEHHBIX BbIOPOCOB OT [JUCIEPCHBIX YacCTUI] W
ra3o(1iapo)o6pa3HbIX ITpuMecel;

— 3HaThb OCHOBHbBIE METO/Ibl OUMCTKH CTOUHBIX BOJ| IIPOMBIIIJIEHHBIX MTPE/IIPUATHIH;

— 3HaTb OCHOBHBbIe TpPeOOBaHUSI TOCYZAPCTBEHHOTO HKOJIOTHUECKOTO KOHTPOJSl, WH)KEHepHble U
TIpaBOBbIe TIOAXO/bI TIPY OPraHM3aLiU MPOMU3BOCTBEHHOTO SKOJIOTMUYeCKOTO0 KOHTPOIS;

— 3HaTb OCHOBHBIE METO/IbI IKOJIOTHIECKOTO MOHHUTOPHHTa;

— 3HaTh MOJXO/IbI K OIIEHKE SKOJOTHUECKUX PUCKOB, MIPUHIIMUITLI Oa3MPOBaHUSA METOZIOB SKOHOMHUECKOTO
CTUMYJTUPOBAHUS B 00/1aCTU OXpaHbl OKPY)KaroILel cpef.;

YMeHus:

Ha YPOBHE BOCITPOM3Be/IeHusI:

— 3HaTb OCHOBHbIe HOPMHPYeMbIe IapaMeTphl Co/lePKaHUsI BpeJHBIX BellleCTB B OKPY»Kalollleil cpefie;

— 3HaTb OCHOBHBIE HOPMHPYeMBbIe ITapaMeTpPhl JOMYCTUMOTO BO3/IeHCTBYS Ha OKPYIKAOIIYIO Cpefy;

— 3HaTb KPUTEPUM OTHECEHWs OTXO/0B K KjlaccaM OINMAacHOCTH TI0 CTereHu WX BO3/eHCTBUS Ha
OKPY’KaIOLIYIO CPeZly U MeTOZBI OTIpe/iesieHHsI KIIacCoB OMacHOCTH;

— 3HaTb OCHOBHBIE TpeOOBaHUSI B 00MacTU SKOMIOTMUECKOW 0e30mMacHOCTH, TIpefbsiBiseMble K
XO3SIUCTBYIOIIUM CyOBeKTaM roCyiapCTBeHHBIMH Ha/l30pHBIMHU OpraHamu Pd;

— 3HaTh OCHOBHBLIE TIONIOKEHUS HOPMATHBHO-TIPaBOBOM 0a3pl P® B o06mactd  3KOIOrWYeCcKon
0e30MacHOCTH, TIPUPOJIOTIONB30BAaHNSI W OXpaHbl OKPY)KAloOIIed cpefpl, a Takke Hauboee BaskKHbBIE
MeX/TyHapO/IHbIe COTVIallleHus], K KOTOPBIM MPUCOeAUHUIAch PD;

TeopeTHUeCcKHe:

— TIPOBOJWTH aHa/IM3 COOTBETCTBUS (haKTUUeCKUX IMapaMeTpOB ra30BbIX BLIOPOCOB U cOPOCOB B BOAHBIE
00BbeKTHI TPeOOBaHUSAM HOPMATHUBHO-TEXHUYECKOW JOKYMeHTalii, HOPMaTHBHO-TIPABOBBIX aKTOB;

MpaKTHYeCcKue:

— YMETb MPOU3BO/IUTh PAaCUeThl OT/E/bHBIX TI0KAa3aTesel, BXOAIUX B TPOEKThI HOPMAaTHBOB BEIOPOCOB
1 cOpocCoB;

— YMeTb T0/b30BaThCsi OCHOBHBIMH HOPMAaTHBHO-TIPABOBLIMK JOKYMEHTaMH [jisi MOZeIMPOBaHus
ZeliCTBUH TI0 yIpaB/IeHUIO KaueCTBOM OKpY»Katolleli cpefbl.;

HABbIKU:

y4acTUsi B aHaJIMTHUECKUX W3MepeHUsIX C oripejieieHneM (hakTHUeCKUX KOHIIeHTpali HeKOTOPBIX
PaCrpOCTPaHEHHBIX BPEIHBIX BEI[ECTB B TIPOMBIIIJIEHHBIX BIOpOCax 1 cOpocax..



2. MECTO ANCIIMIIVIMHBI 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  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCKOW TMOJrOTOBKK 0akajaBpa U CIY>KUT 0CHOBOW Jyisi ocBoeHus auciumivi: TEXHAYECKHUE
CPEJICTBA 3AIIIUTHI OKPY)KAROIIEN CPEJBIL, IIOATOTOBKA K ITPOIIEAYPE 3AIIUTHI U
3AIIUTA BBIITY CKHOM KBAJTMGUKAIIMOHHOM PABOTbI



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. 59 14 4 10 45 14 20

DU3MKO-XUMHYEeCKHe OCHOBbI (IOTaLIMOHHBIX MpoLieccoB. ITporiecchl paccerBaHust
BbIOPOCOB B aTMOCdepe. PacueTsl 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.
TIpombiiiiieHHbIe 371eKTPOGUILTPbL. OCOGEHHOCTH IPOEKTUPOBAHHSI, OCHOBBI
pacyeToB, TEXHOIOTHUECKHe PeXXUMBIL. JKUAKOCTHBIE MeTO/bl. IIpOMBIILLIeHHbIE

5 9 cKkpy66epsl. OCOGEHHOCTH TPOEKTHPOBAHMS, OCHOBBI PACUETOB, TEXHOIOTHUECKHE 64 14 7 7 50 15 20
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 ra30BbIX BBIOPOCOB. DKCII/TyaTalksl Fa300UHUCTHBIX 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], KOHCTPYKTHUBHbIE 0COOEHHOCTH COOpy)KEHI/lI‘;l ¥ OCHOBBI X paCyeToB,
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, QHUIETpPYyIOLHe LeHTPUDyrH. 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 271 6 6 0 15 15 20
0060py/i0BaHHe, 3/IeKTPOXUMUUECKHEe YCTAHOBKH, [lera3aTopbl. XUMUUecKasi OUUCTKa
CTOYHBIX BO/: OCHOBHBIE METO/IbI U obnacTu ux TIpYMEeHEeHUs], KOHCTPDYKTUBHbIE
ocobeHHOCTH 0GOPY/0BaHHUsI i OCHOBBI €T0 PACYETOB, TEXHONOTHUECKHe PEXKHIMBI.
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 OUMCTKHU. ABPOTEHKI/I, OKCUTeHKU. OCHOBBI pacueToB
aspoTeHkoB. buodunbrpel. Bronoruueckue npyzpl. JKCIUTyaTaLys T0KaIbHBIX
OYHCTHBIX COOpY>KeHUH npeAnpusTHii. IIpor3BO/ICTBEHHBIN SKO/IOrHYeCKUi
KOHTPOJIb.

Bcero 3a 9 cemecTp 144 34 17 17 110 44 60

Pa3zaen 4. IKo/10rnuecknii MOHUTOPHHL. [1oHsATHE 06 IKO/IOrHYeCKOM
MOHMTOPHHTE, €ro Lie/isiX 1 obbekTax. Knaccugpukaisi CHCTeM MOHUTOPHHTa.
5 10 HabtoeHust 32 0CHOBHBIMHU COCTaB/SIIOLIUMU GHOChepbl. MeTozbl 9K0I0rHuecKoro 23 4 4 0 19 14 10
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. Hopmp bep ay 68 38 4 34 30 14 20

Hopmupoanue kadecTBa Bobl. HopmupoBaHue 3arpsi3sHSIOIMX 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 26 4 4 0
MeTO/ibl TPOrHO3MPOBaHMSI NOC/Ie/ICTBUM 3arpsi3HeHNsI TPUPOJHBIX Cpef.

I/IH)KEHEPHO—BKOJ'IOFI/I‘{ECKI/IE pacyeTbl U MaTeMarruyeckoe Moze/iMpoBaHue.

22 14 5

Pasjienn 7. AHaIMTHYECKHE MeTO/bI 9KO/IOrHYeCKOro MOHUTOpUHTa. IIputops u
oGopyaoBanue. Knaccrudukaiyisi 0CHOBHbIX METOJO0B. XUMHUECKHE METO/bL.
DU3NKO-XUMHYeCKHe MeTofbl. OnTHyeckre MeTogbl. XpoMarorpadus. MeTop!
H3y4YeHnss XMMHUYeCKOro CoOCTaBa ra3oBbIX Cpef, oripejje/ieHre XMMHUYeCKOro coctaBa
5 10 |Bo3ayxa. MeTo/ibl M3yueHHst XMMUYECKOIO COCTaBa BOAHOMW Cpe/ibl, KOHTPO/Ib 27 5 5 0 22 14 5
TIPUPOAHBIX BOZI, KOHTPO/Ib CTOUHBIX BOA. [Toka3saTenu kauecTBa Bozbl. [Tokasarenu
COCTOAAHMS IT0YB U METOJBI 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 40

Bcero no gucnymmuHe 288 85 34 51 203 100 100

3.2. AyAUTOPHBIN NPAaKTUKYM
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Ne | Homep v HauMeHOBaHHe Tema NpaKTHUYeCKOro 3aHATUA Oo0nemMm,
n/n pasjesia JUCHUIIUHBI aya.
4acos
1 PerieHue 3a/1auv 10 pacueTy BLIOPOCOB 3arpsi3HAIOIINX BEIeCTB 5
BpPYUHYI0 110 MeToguke MPP-2017.
7 Paspen 1. ®usuko- ITpoBe/ieHHe pacueTa pacCeMBaHUsI BEIOPOCOB XUMUYECKUX 4
XVMHYEeCKHEe OCHOBBI BelrlecTB B atMocepy B riporpamme "YTIP3A Oxkosmor".
TPOLIeCCOB WH)KEHEPHOU  |[TpoBe/ieHHe pacueTa pacCerBaHUsI BEIOPOCOB XUMUYECKUX
3 9KOJIOTHH. BelrlecTB B atMocepy B riporpamme "YTIP3A DOxkosnor". 4
Pa3paboTka MepoTpUsATHI TI0 CHWXKEHUIO BO3JIeHCTBHSI BPEIHBIX
BelecTB B riporpaMme "IIJIB Okosor".
Pabora c mporpammoii "MHBeHTapu3anys”. BrinonHeHue
pacueToB BEIOPOCA KOTEIBLHBIX U UCTOUHUKOB, 3aBUCAIINX OT
4 |Pazgen 2. MeTofibl OUMCTKH 4
A30BBIX 1 IEIMOBELX CKopocTH BeTpa. PacueT paccerBaHus BIOPOCOB XUMUYeCKUX
A BellecTB B aTMocepy B rporpamme "YIIP3A Dxkosnor".
BbIOPOCOB B atMocdepy, P 5
Fa300UHCTHBIE YCTAHOBKH. acueT pacCerBaHUsI Bbl I')'OCOB XI/IMI/ILIeCKI/'I'X BeLLeCTB B
5 armoc¢epy B iporpamme "YIIP3A Dkosor" c mpumMeHeHrEM 3
Pa3/IMYHbIX BHEIIHUX METOJVK.
Bcero 3a 9 cemectp 17
Pabora B nporpammax "YTIP3A 3kosor", "TI[IB Dkosor" u
6 "MHBeHTapu3auys', MpOBeieHre PaCyeToB MPU MOMOLLA 6
PasIMUHbIX METOAUK.
7 Pabota B nporpamme "YTIP3A Oxkonor" u "C33 Dkosor" 10
8 ITpoBeaeHue pacueToB BEIOPOCOB aBTOTPAHCIIOPTA B TIPOrpamMMe 2
Pasgiern 5. DKonoruueckoe (v ATTT Sxosnor”.
HOPMUpPOBaHUe.
9 Pacuer pacripocTpaHeHysi BLIOPOCOB OT HEOPTaHU30BaHHOTO 4
WCTOYHMKA B rnporpamme "YIIP3A Skosor”
10 Pabora B nporpamme "HJ/IC Dkosior” 4
11 Pabora B nporpamme "PacueT 00bEMOB IMOBEPXHOCTHOI'O CTOKA" 4
ellleHue 3a7au 110 TeMe "OUKMCTKa CTOUHBIX BOJ".
12 P "O " 4
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nem,
Copep)xaHue yueOHOro 3affaHust
n/n pasjesa JUCHUIIUHBI 4acoB
1 Harmrcanue pedepata 15
Pasen 1. Dr3mKo- BrIrosiHeHMe TIpaKTUYeCKOro 3a/jaHusl TI0 pacyeTy BBIOPOCOB
’ 3arpsI3HSAOLLIKX BelleCTB BPYUHYHO 1o meToguke MPP-2017.
2 | XUMHYeCKHe O0CHOBBI o 15
o [ToaroToBKa K BBIMOJIHEHUIO NTPAKTUUECKUX 3a/JaHul,
TMPOL[ECCOB UH)KEHEPHOU
oopmIieHre OTUETOB TI0 TIPAKTUUYECKUM 3aJaHUSIM.
9KOJIOTUH.
3 AHanu3 eKLMOHHOT0 MaTtepuaina. [IpocMoTp pekoMeH/lyeMbIX 15
HMCTOYHHKOB I10 TeMe paszea.
4 Paszgen 2. MeToabl ouncTKU [AHA/IU3 JIeKLIMOHHOTO Marepuasa. [IpocMoTp pekoMeH yeMbIX 30
ra30BbIX U [ILIMOBBIX VICTOYHMKOB I10 TeMe paszeJa.
5 BBIOPOCOB B aTMOC(depy, [ToaroroBKa K BBINOMHEHUIO MPAaKTUUECKUX 3a/jlaHUM, 20
ra3004MCTHEIE YCTAHOBKU.  |odhopM/IeHHe OTUETOB I10 NIPaKTUUeCKUM 3a[aHusIM.
Paszpen 3. Metoab! ouncTKr
g |CTOUHBIX BOA 1 AHanu3 eKLMOHHOT0 MaTtepuaina. [IpocMoTp pekoMeH/lyeMbIX 15
obopynoBaHue [t X VCTOYHUKOB I10 TeMe pasge’a.
peanusaLuu.
Bcero 3a 9 cemectp 110
7 |Paszen 4. Dxonoruueckuii AmHanu3 IeK1[MOHHOro Marepuasna. IIpocMoTp pekomMeHyeMbIX 10
) HMCTOYHUKOB TI0 TeMe paszena.
MOHHTOPHHT.
8 Harmmcanue pedepata 9
9 Pa3pen 5. Dkonornveckoe  |AHanu3 JIEKLIMOHHOIO MaTepuasna. [IpocMOTp pekoMeHyeMbIX 18
HOpPMUpOBaHUe. VICTOYHUKOB I10 TeMe paszea.
10 Perenue 3amau o teme "OuncTtka cTouHbix Bog'". IlogrotoBka 12
K BBITIOJIHEHUIO MPaKTUUeCKUX 3a/jlaHuii, opopMiieHre OTUeTOB
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TI0 TTPAKTAYeCKUM 3a/JaHUSIM.
1 Pazpen 6. Dkonornueckoe |AHanu3 JEKUMOHHOTO MaTepuasa. [[pocMOTp peKkoMeHAyeMbIX 2
TIPOTHO3UPOBaHMUE. HICTOUHHUKOB TI0 TeEMe pa3zea.
1 Pasfien 7. AHaTMTHYeCKHE | Anaju3 NeKLMOHHOTO MaTepyana. [IpoCMOTp peKoMeH/yeMbIx 1
METO/bI 5KO/IOTHY€CKOro VICTOYHUKOB T10 TeMe paszesa.
MoHUTOpHHTra. [Iprbops! U
13 obopyzoBaHue. Harmucanue pedepata 10
Bcero 3a 10 cemecTp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/I1 CEMECTPA
1 2 3 4 5 67 8 9910/ 11 [12] 13 14 15 |16 17
Otu. no OTu. o Otu. no Otu. o OTu. o Tecr,
9 Pedl "z AP T3 | AP 13 m3 ™ sau
Otu. o Otu. o Ortu. o Otu. o Otu. o | Otu. o | OTy. no
10 m | P 3 APz | P s m | m3 | m3 AP Tecr

YcioBHBIE 0003HAUEHMST:

P — nuarHocTrueckasi paboTa;

Ortu. no 13 — oTyeT No NpakTUUeCKOMy 3a/JjaHHIo;
Ped — pedepar;

Tect — TecT;

3au. — 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/I€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
crenyromux Gopmax:
e UArHOCTUYeCKas pabora;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
 pedepar;
* TeCT.

HpOME)KyTO‘lHaH dTTecTalus IMIPpOBOJUTCA B (i)OpMaXZ

e  33UeT;
e SK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa 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. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

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

CorpeMeHHbIe MpodeccroHanbHbIE 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
(byHIaMeHTaIbHBIX 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. []. ®. YcTuHOBa;

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

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkrop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM 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 AMCLUILUIHHbI
MH)XXEHEPHBIE METO/bI 3AIIIUTHBI ATMOC®EPHI U T1/IPOCPEPBI

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna UTHOKEHEPHBIE METObI 3AIIUTBI ATMOC®EPHBI U TUJAPOCPDEPHI
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 Haripaeienuto 20.04.01
TexHocgepHas 6e3onacHocmb. IUCIUIIIMHA 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 M MPUMEHSTh 3HAHUS U OIBIT B chepe TexHOCHepHO 6e30macHOCTH st
peliieHus 3a/jau B MpodeCcCHOHAMBHOM [1esiTe/TbHOCTH;
OITK-4 crocobeH MpOBOAUTH OO0yueHHe [0 BOIMPOCaM 0e30MacHOCTH >KU3HEAESTeTbHOCTH U 3all[UThl
OKpY>Karolei cpefbl.

ConepkaHrie [UCIIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C (OPMUPOBaHWEM 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 OUYMCTKH
CTOYHBIX BOJ, W o00opygoBaHWs [y WX peanu3anyu. JucuurniimHa ¢opMypyeT TIpefcTaB/ieHde 00
9KOJIOTMYeCKOM MOHUTODUHTE, ero HensX U 00beKTax, 0 KiacCU(UKaLHd CUCTEM MOHUTODWHTA, CTPYKType
HaOmoleHnii 32 OCHOBHBIMH  COCTABJSIOMMMHM  OHOChepsbl, MeToJax 3KOJ0THYEeCKOTO MOHWTOPUHTA.
PaccmarpuBaroTCsi  BOTIPOCHI  SKOJIOTMUECKOTO HOPMHUDOBAHUS, M3YYarOTCS SKOJOTUYeCKHe HOPMaTHUBhI
COCTOSIHUSI TeXHOC(hepbl, HOpDMUPOBaHKE KauecTBa aTMOC(epHOro BO3yXa, HOPMHUPOBaHWe KaueCTBa BOAbL. B
JUCLIMIIJIMHE pacCMaTpHBalOTCS OCHOBHBIE 33/lauM 3KOJIOTMYECKOTO TPOrHO3MPOBaHMS: OLleHKa YPOBHS
3arpsisHeHUs1 TexHOCdephl, OLEeHKa HaNpsHKeHHOCTH 9SKOJIOTUYeCKHWX CUTyalui, CrocoObl W MeTOAbI
MPOTHO3WPOBAHUSI TIOC/E[CTBUM 3arpsi3HEHUs] TIPUPOJHBIX Cpefl, TPOM3BOAUTCS OOyueHHWEe OCHOBaM
WH)XeHePHO-3KOJIOTUYeCKUX pacyeToB TIyTeM MareMaTHUecKoro MOJe/nupoBaHus. M3yuatoTcs Takke
aHAJIMTHUYE CKHEe METO/Ibl 3KOJIOTUYeCKOT0 MOHUTOPUHTA U MCIO/b3yeMbIe JI7Isl 3TOr0 MPUOOPBI U 000pyI0BaHHe.

[TporpamMmoii JUCLUIIIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyluil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHBIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
 pedepar;
* TeCT.

IIpomMeskyTouHasi arTecTanus POBOAWTCS B popMax:
e 3auer;
e 93K3aMeH.

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

MpelyCMOTPEHBI JIEKIIMOHHBIEe 3aHATHS (34 4.), mpakTthdeckue 3aHatus (51 4.), camocTosTesnsHast pabora
cryzeHrta (203 u).
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TEXHOJ/IOI'U N

IIpunoxenue 2

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

®OPMbI OBYYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIMIVIMHBI coCcTaBsgeT 288 4., U3 HUX 85 4. ayJUTOPHBIX 3aHATUH, U 203 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

HaumenoBaHue padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

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

A.T. BeromikuH. . OCHOBBI

Hammcanue pecdepara < ; 15
VH)XeHepHOU 3Kosioruu: CaHKT-
ITetepOypr: Jlanb, 2021 (1-3)
C. C. bopuosa, M. B. Bytopusa, JI. ©.
[po3zpoBa. . O611ast SKOMOTHsI:
B];IGHOIIHeHI/Ie MPaKTHYeCKOro 3aJjaHus 10 pacueTy CIT6.BI'TY "BOEHMEX" nm. I, @,
BBIOPOCOB 3arpsI3HSIOIIUX BeleCTB BDYUYHYIO I10
MeTtoauke MPP-2017. IToiroTOBKa K BBITIOJTHEHHIO C.C.Bo EII(C)TBI:HK/}S a]’32(])31i(§41)ma 1@ 15
TPaKTUYeCKUX 3alaHni, 0(hOpMIIEHHE OTUETOB TI0 ) .H}::)03/1% 5a ’I/IH.)KeI'{EI.})IHaE 3auim;al )
MPAKTUACCKIM 3a/aHUAM. okpyxatotieii cpeapl: CIT6.BTTY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2019 (1)
C. K. ITetpos, B. H. Cugopos, C. C.
AHanu3 n1eKIMOHHOro Matepuasna. [IpocMoTp [TeTpoBa. OCHOBBI UH)KeHEPHOM! 15
PeKOMeH/lyeMbIX UCTOYHUKOB I10 Teme paszeJia. skonoruu: CI16.BT'TY "BOEHMEX"
M. 1. @. YctuHoBa, 2009 (1)
Wroro no pa3geny 1 45

Pa3pen 2. MeToAbl 0UHCTKH ra30BbIX M ABIMOBBIX BHIOPOCOB B aTMocdepy, ra3004YHCTHbIE YCTAHOBKH.

AHasnu3 IeKIIMOHHOTo Matepuasa. IIpocMoTp

A. T. BeroukuH. . OCHOBBI IPOLIECCOB
VH)XeHepHOU 3Kosioruu. Teopus,
nipuMepsl, 3agaun: CaHkT-IleTepOypr:
Jlansb, 2022 (1-5, 14)

pPeKOMeHyeMbIX UICTOUYHMKOB 10 TeMe pa3jeJia.

30
pPeKOMeH/IyeMbIX UCTOUHUKOB T10 TeMe paszesa. A.T. BerowkuH. . OCHOBBI
MH)XeHepHOMU skosiorun: CaHKT-
IMetepbypr: Jlanb, 2021 (4)
C. K. Iletpos, B. H. Cupopos, C. C.
[TeTpoBa. OCHOBBI NHXKEHEPHOM
sxonoruu: CII6.BI'TY "BOEHMEX"
uM. . @. YctuHora, 2009 (2)
[ToaroToBKa K BBITTOJIHEHHIO TIPaKTHUeCKUX 3ajanuii, | C. C. BopijoBa, M. B. BytopuHa, JI. ®. 20
oopmyIeHre OTYETOB M0 NPaKTUYeCKUM 3a/jaHUsIM. [po3pnoBa. . InkeHepHad 3aIura
okpyxatorieii cpeapl: CI16.BTTY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (2)
Wrtoro no pasgeny 2 50
Paspen 3. MeToAbl 0UMCTKH CTOYHBIX BOA U 000py/i0BaHUe /ISl MX pea/IH3al{Uu.
AmHnainu3 1eKMOHHOro Marepuasna. ITpocmorp A. T BeroukuH. . IHkeHepHas 15

3aluTa BogHoU cpebl: CaHKT-
ITetepOypr: Jlanb, 2022 (1-5)
C. C. bopuosa, M. B. BytopuHa, JI. ©.

13
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2019 (3)

uMm. 1. ®. Yerunosa, 2009 (3)

VH)XeHepHOU 3Kosoruu. Teopus,

Janb, 2022 (11, 13-15)

Hpo3nosa. . IkeHepHas 3aljyra
okpyKatotieit cpezpl: CIT6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,

C. K. ITetpog, B. H. Cugopos, C. C.
[TerpoBa. . OCHOBBI MH)KEHEPHOM
sxkonoruu: CI16.BTTY "BOEHMEX"

A.T. Beroukus. . OCHOBBI IIPOLIECCOB

ripuMepsl, 3a1aun: CaHkT-ITeTepOypr:

Wroro no pa3geny 3

Pazgen 4. Jkos10rnyecKuii MOHUTOPHHI.

15

AHanu3 IeKIIMOHHOTO MaTepuasa. IIpocMoTp
pPeKOMEHIyeMbIX CTOUHHKOB I10 TeMe paszeria.

B. UepHsieB. . JKo10ruueCcKui
MOHUTOPHHT TexHOC(hepbl: CaHKT-
[MetepOypr: Jlans, 2022 (1-7)

Harucanue pedepata

Hposzpogsa. . OO6I11ast 5KOMOTH:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctrHOBa, 2018 (5)

B. I1. mutpenko, E. B. CoTHuKOBa, A.

C. C. bopuosa, M. B. ByropuHa, JI. ®.

10

Wrtoro no pa3geny 4

Paspen 5. DKo/10oruuyeckoe HOpMHpOBaHMe.

19

Amnanu3 nekiMoOHHOTO Matepuasna. [IpocmoTp
PeKOMeH/lyeMbIX UCTOYHHUKOB 10 TeMe paszeJa.

C. K. Iletpos, B. H. Cuzopos, C. C.
ITetpoBa. . OCHOBBI UH)KEHEePHOM
skonoruu: CI16.6T'TY "BOEHMEX"
um. 1. ®. YcrunHosa, 2009 (2 (2.2 -
2.5),3(3.4),4(4.3))

B. I1. mutpesko, E. B. CoTHuKOBa, A.

Pemrenue 3azau no teMe "OumnCTKa CTOUHBIX BOZ'".

HO,E[FOTOBKEI K BBITIO/THEHHWIO TIPAKTHUYE CKHUX BBAHHHﬁ,
O(l)OpMIIeHI/Ie OTYETOB I10 IMPAKTUYECKKUM 3dJdHUAM.

B. UepHsieB. . JKo10ruuecKui
MOHUTOPHHT TexHOoChepbl: CaHKT-
[MetepOypr: Jlans, 2022 (13)
B. A. Topguenko, K. B. ITokazees, M.
B. Crapkoga. . Dkosiorus: CII6.: JlaHb,
2014 (17, 21-22, 24-25)

C. C. bopuosa, M. B. Bytopusa, JI. ©.
[po3nosa. . O61wast 3K0/IOTHs:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctuHOBa, 2018 (6)

18

12

Wrtoro no pasgeny 5

Pa3pen 6. Ikosroruue

CKOe NPOrHO3HpPOBaHMe.

30

AHanm3 IeKIIMOHHOTO Matepuasa. IIpocMotp
PEeKOMEH/IyeMbIX HCTOUHHKOR I10 TeMe pa3zeria.

B. Crapkoga. . Dkostorus: CII6.: JlaHb,

C. C. bopuosa, M. B. BytopuHa, JI. ®.

B. I1. Imurpenko, E. B. CoTHukoBa, A.
B. UepHsieB. . DKonoruueckuit

MOHUTOPUHT TexHochepbl: CaHKT-
ITetepOypr: Jlanb, 2022 (14-16)

B. A. Topguenko, K. B. ITokasees, M.

2014 (2.3, 3.1-3.5, 5.1-5.3, 11.1-11.6,
19-20, 25)

Ipo3noga. . O6Iast KOIOTHS:
CII6.BI'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2018 (5)

22

Wrtoro no paspeny 6

22

Pazpen 7. AHaITMTHYECKHE METOABI 3KOJIOTHYeCKOro MoHUTOpUHra. ITpudopsl 1 oGopyaoBaHue.

AHasnu3 IeKIIMOHHOTo Matepuasa. IIpocMoTp
pPEeKOMEHIyeMbIX MCTOUHHKOR I10 TeMe pa3zeria.

B. I1. ImutpeHko, E. B. CorHukoBa, A.

Hammcanue pecdepara

C. C. bopuosa, M. B. ByropuHa, JI. ®.

14

B. UepHnsieB. . Dkonoruueckuit

12

MOHUTOPUHT TexHOChepbl: CaHKT-
[Metep6ypr: Jlanb, 2022 (8-12)

10
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CII6.BI'TY "BOEHMEX" um. [I. ®.

Ipo3noga. . O6I1ast KOIOTHS:

YcTtuHOoBa, 2018 (5)

Wrtoro no paspeny 7

22

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VH>XEHEPHBIE METO/IbI 3AIIIUTHI ATMOC®EPBI U T1/IPOCPEPHI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* pedepar;

®  OTYeT I10 [IPAaKTUYECKOMY 3aZlaHUIO;
® TecCT;

e 3auyerT;

e SK3aMeH.

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

Pedepar npuHrmaetcs B popme 0K1aja.
Kpurtepuu otieHuBaHUs pedepara (f0K1aa):
15% - HOBM3HA pe)epUPOBAHHOTO TEKCTa (aKTyaJIbHOCTE MPOOIeMBI ¥ TEMbI; HOBHM3HA U CAMOCTOSITE/TBHOCTD B
TMIOCTaHOBKe Mpo06sieMsl, (HOPMY/IMpOBaHKe HOBOTO aclieKTa BbIOpaHHOM /715 aHa/iu3a pob/ieMbl; Haluuue
aBTOPCKOM TIO3UI[MH, CAMOCTOSATETEHOCTD CY>K/[€HHH);
15% - cTemneHb pacKphITHS CYLTHOCTH TIPOO/IeMbI (COOTBETCTBHE T/IaHa TeMe pedepara /[oK/aza,
COOTBETCTBUSI COZiep>KaHKe TeMe U TI/IaHy;
TOJTHOTA ¥ T/TyOMHA PaCKPBITHSI OCHOBHBIX MOHSITHI; 000CHOBaHHOCTh CIIOCOOOB U METOZIOB PabOTHI C
MareprasioM; yMeHHe paboTaTh C TMTepaTypoi, CUCTeMaTU3UPOBaTh U CTPYKTYPHUPOBATh MaTepyas, yMeHue
000011]aTh, COTIOCTABMATE Pa3/IMUHbIe TOUKH 3PEHUS 110 PACCMaTPHUBAEMOMY BOIIPOCY, apryMeHTHpPOBaTh
OCHOBHbI€ T10JI0)KEHUsI 1 BbIBOJBI);
15% - 060CcHOBaHHOCTH BBIOOpA MCTOUHHUKOB (KPYT, TIOJIHOTA MCI0/Ib30BaHUS JTUTEPATYPHBIX NCTOYHUKOB TI0
TeMe; MpUBJIedeHre HOBEeHIIMX paboT (KypHasbHbIe MMyOIMKaLK, MaTeprasibl COOPHUKOB HayuHbIX TPYAOB U
T.II.) ¥ TIPaBOBBIX PeCYPCOB);
15% - cobnrogenue TpeboBaHuMil K oQopmiieHHIO (TIpaBUIbHOe 0hopMIIeHre CChIJIOK Ha MCTIONB3YEeMYTO
JIUTEpaTypy; TPaMOTHOCTD U KY/IBTYPa U3/I0XKEHUSI; BllaZileHHe TePMUHOJIOTHH U TIOHSITUIHBIN armapaTom;
cobsmoieHre TpeboBaHMi K 00beMy paboThI; KyaETypa 0opM/IEHHS: BbieneHre ab3alieB; UCI0/Ib30BaH1e
HMH(pOPMALIMOHHBIX TEXHOJIOIHI); TMCbMEHHOE H3/I0KEeHHe U KaueCTBO Mpe3eHTaLuu ppt (OTCyTCTBHe
opdorpaduueckux ¥ CHHTAaKCHUECKUX OIIUOOK,
CTHWJIMCTHUUYECKUX TIOTPEIIHOCTH; OTCYTCTBHE OTeYaTOK U COKpAL|eHU CJIOB, KpOMe OOIIeTrPUHSITHIX;
JIUTEpPaTypHBIN CTU/Ib; TIOAOODP WUITFOCTPALHI).
20% - ycTHOe 13/oKeHue (OCBsIILeHbI I OCHOBHbIE MOJI0JKeHUsI U BbIBO/bI pedepara);
20 % - BnajeHue MaTeprasoM (IIpaBU/IbHbIE OTBETHI Ha BOIIPOCHI IIperofiaBaresis 110 pacCMaTpUBaeMoil
TeMaTuKe).
WtoroBblii 6a 3a JOK/IaZ pPacCUNTHIBAeTCs Kak IPOM3BeeHre MaKCHMasIbHOTO 0aria, yKa3aHHOTO B
TEXHOJIOTHUEeCKOM KapTe Ha MPOLIeHT BHITIO/THEHHSI.

OTueT N0 NPaKTUUYECKOMY 3a{aHUI0
Kputepun orieHrBaHUS 3a/laHUS:
15% - BepHOe ompe/iesieHre HauaIbHbBIX JAHHBIX U X0/a PEeIIeHus 3a/1au;
20% - BepHOe ompefesieHue Gopmys(bl) AJisl pellieHus 3a/jauu;
50% - BepHOe onpejie/ieHe KOHEUHOTO Pe3y/ibTara;
15% - BepHOe oopM/IeHHe pellleHus 3alaul B COOTBETCTBUM C METOJUUeCKUMH PeKOMeH/Ial[UsiMU
TiperiofiaBaresisi, BeIy1ero MpakTUYeCcKue 3aHsTHSI.
VToroBbiii 6asit 3a 3a7laHue PaCcCUUTLIBAETCS Kak MPOU3Be/leHre MaKCUMabHOTO Oasiia, yKa3aHHOTO B
TeXHOJIOTUUeCKOW KapTe Ha TPOIIeHT BBITTOTHEeHHSI.

Tect
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TecTupoBaHue POBOAUTCS B hopme ararHoctudeckod pabotel B DMIOC Moodle. Ctynenty
npepsaraercs 10 TeCcToBbIX BOIPOCOB. Bpems BbINoOMHeHUs - 15 MUHYT, 2 MONBITKA.
Kputepun oLieHMBaHUs AMarHOCTUUeCKOM paboThI:
TIPY BhITNIO/IHEHUM He MeHee 60% 3aganuii — 10 6a/ioB;
TIpY BhINO/IHEHUM MeHee 60% 3azanuii - 0 6asios.
YcremHoe NpoxoX/ieHue TeCTa peruCTPUPYeTCs NIPY yCI0BUY NPOXOKAEHUS TeCTUPOBaHUS B CPOK,
rpefycMOoTpeHHbIH rpadukom KM. KomrieKT TUITOBBIX TeCTOBBIX BOITPOCOB BKI/IIOUEH B cocTaB Y MK
MUCIWTTHBI, BOMPOCHI pacmionokeHbl B SMOC Moodle

3auet

BBICTABJISIETCS T10 CyMMe Pe3y/IbTaTOB KOHTPOJIEHBIX MEPOTIPUSTHM, TIPOBOAVMBIX B Te€UeHHEe CeMeCcTpa B
COOTBeTCTBUH C TpadmkoM. ['pathik KOHTPOJIEHBIX MEPOTIPUSATHI ITPe[yCMaTPHUBAeT BhITIOJIHEHHUE CTYeHTOM
TPEX AMAarHOCTUUECKUX PAabOT, MATA UHUBU/Ya/IbHBIX 3alaHui. MaKcuMaibHast CyMMa 0asijioB 3a CeMecTp —
100 6anioB ¢ yuétom rnocerjaemMoctH (1o 10 6amios).
HabpanHast uToroeast cyMmMa 06asijioB IepeCUMTHIBAETCS B OLIEHKY T10 C/IeAYIOIIeH CXeMe:
60 6anioB u Gostee - 3aUTEHO
MeHee 60 6a/I/IOB - He 3aUTEHO.

JK3aMeH

BBICTaB/ISIETCsI TI0 CyMMe pe3y/IbTaToOB KOHTPOJIbHBIX MEpPOTIPUSITUM, TIPOBOIUMBIX B TeueHHe ceMecTpa B
COOTBeTCTBUH C TpadukoM. ['pacdhik KOHTPOJILHBIX MEPOTIPUSTHI Mpe[yCMaTPUBaeT BhITMIOJIHEHUE CTYeHTOM
TPEX IMarHOCTUYECKUX PabOT, CeMU UHMBU/Ya/IbHBIX 33/laHuA. MakcuMasibHasi CyMMa 0asiioB 3a CEMecTp —
100 6an10B ¢ yuétom roceiriaeMoctH (0 10 6anios).
HabpanHast utoroeast cyMMa 06asijioB TiepeCUMTHIBAETCS B OL[EHKY TI0 C/IeAYIOIIeN cXeme:
- 85 — 100 6a/1/10B — OT/INYHO;
- 75 — 84 bGasia - X0poLIIo;
- 51 — 74 6an10B — yAOBIETBOPUTENHHO
MeHee 51 - He 3auTeHO.
B cnyuae Hecoryiacusi C UTOTOBOM OLIEHKOM CTY[eHT UMeeT IIPaBO Ha MPOXOXK/eHHe UTOrOBOr0 TeCTHPOBAHUS
10 BCEMY KYPCY C LIeJIbIO e€ MOBBILLIEHHS.
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Tecr,
Pazpgen 1. ®u3uko-xuMHuecKue OTueT 1o

5 9 |ocHOBBI MpoIeCCOB UH)KeHepHoM| 59 | 14 4 10 45 14 | 20 |mpakTHM4ecKoMy

9KO0JIOTHH. 3a/IaHHIO,
Pedepar
Pazpgen 2. MeTobl OUHCTKH Tecr,

5 g |FA30BBIX M ILIMOBBIX BBIOPOCOB 64 | 14 - - 50 15 | 20 OrtueT 10
B arMocdepy, ra3004nCTHbIE MpaKTUUeCKOMY
YCTaHOBKH. 3a/laHUI0
Pa3pesn 3. MeToabl OUHMCTKH

5 9 |cTouHBIX BOJ M 000pyJOBaHHE 21 6 6 0 15 15 | 20 Tect
JJISA MX peaiu3aniu.

Bcero 3a 9 cemectp 144 | 34 | 17 17 110 | 44 | 60

5 10 Pa3pen 4. Ikonornueckui 23 4 4 0 19 14 | 10 Tecr,

MOHUTOPHUHL. Pecdepar
Tecr,

5 10 Pazfen 5. Jkomornueckoe 68 | 38 4 34 30 14 | 20 OTueT 10
HOpMHUpOBaHUe. TPaKTHUUeCKOMY

3a7laHUIO0

5 10 Pazfen 6. Jkomornueckoe 26 4 4 0 2 14 5 Tect
NMPOrHO3HUpPOBaHUE.

Pazfen 7. AHaIUTHYECKHE

5 10 |METOABI Ko/IOTHYeCKoro 27 5 5 0 2 14 5 Tecr,
MoHuTopuHra. [Ipubdops! u Pedepar
obopyaoBaHuUe.

Bcero 3a 10 cemectp 144 | 51 17 34 93 56 | 40
Bcero no aAucuum/inHe 288 | 8 | 34 51 203 | 100 | 100
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