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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

HG.HI)IO I/I3y‘IeHI/I$I JUCHUIIIIUHBI SABJISICTCS (l)OpMI/IpOBaHI/Ie CUCTCMBbI KOMHCTCHHI/II\/‘I JJIA pemeHI/m 9KOJIOTHYCCKUX
po0sieM C UCMOIb30BaHUEM HH)KEHEPHBIX METOJIOB U COBPEMEHHBIX HaYYHBIX 3HAHUN O MPOEKTaX U KOHCTPYKLHUAX
TEXHHUYECKUX YCTPOMCTB, IPEILyCMATPUBAIOLIMX COXPAHEHHE YKOJIOTHYECKOTO PABHOBECHS M 00ECIICUHBAOIINX
0€30MacHOCTD KU3HEAEATEILHOCTH.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Ik (pa3gen) OIT: | b1.0.22

3. KOMIIETEHIIMA OBYYAIOINET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4i B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METONO0B €CTCCTBCHHBIX
HayK, MAaTEMaTUYCCKOTO aHaJIN3a U MOICIIMPOBAHUA

OIIK-1.5 IIpuMeHseT AJIsl PELIeHHs 3KOJOIHYECKUX IPOOIIeM HHKEHEPHBIE METO/IbI M COBPEMEHHBIC HAayYHbIE 3HAHMS O IPOEKTaX U
KOHCprKHI/ISIX TEXHUYCCKHUX ychOfICTB, Hpe)lyCManI/IBaIOIlII/IX COXpaHeHI/Ie 3KOJIOTHUYECCKOTO paBHOBeCI/Iﬂ nu O6CCHG‘H/IB3}OH_H/IX
0€301aCHOCTD KU3HEAEATEILHOCTH

B pesyabTarte ocBOCHMS AMCHUILUIMHBI (MOAYJIs1) 00y4aloluiics 10/KeH

3.1 |3nars:
3.1.1 | - TeopeTHIecKre OCHOBHI ()YHKIIHOHHPOBAHUS SKOCHCTEM M IPUINHHO-CIICICTBEHHBIC CBSI3H MEXKITY N TCIBHOCTHIO
9eJIOBEeKa M COCTOSIHUEM OKPYKaIOIIeH Cpebl;
3.1.2 | - “H>KeHEepHBIE METOIBI U KOHCTPYKIIMN TEXHHYECKUX YCTPOICTB, IPeIyCMaTPUBAIOIINX COXPAHEHNE YKOJIOTHYECKOTO
paBHOBECHS 1 00ECIICUNBAIONTUX 0E30TTaCHOCTD JKH3HEACSATEIFHOCTH,
3.1.3 | - 0coOeHHOCTH MOHUTOPHHTA, IPOTHO3UPOBAHUS U OIIEHKH YKOJIOTHYECKOH 0€30MacCHOCTH 0OBEKTOB;
3.1.4 | - mpUHIXOBI paIMOHAIFHOTO MPUPOJIOIOIH30BAHNS M IPAaBOBEIE OCHOBEI 00ECTICUCHHSI YKOIOTHYECKOH 0€30MacHOCTH H
YCTOMYHMBOTO PA3BUTHUSL.
3.2 | YmeTh:
3.2.1 |- ncrionp30BaTh 3HAHUS OCHOBHBIX 3aKOHOMEPHOCTEH (DYHKIMOHMUPOBAHHS SKOCHCTEM W NPHHIIMIIOB PAIIHOHAIEHOTO
IPUPOIOTIONB30BAHMS AT PEIICHNUS 331249 MPO(HECCHOHATBHON AESTEIbHOCTH;
3.2.2 | - IpUMEHSTH METOJIbI SKOJIOTO-3KOHOMUIECKOH OIEHKH MEPOTIPUATHH [T 00eCTIeueH s SKOJIOTHYHOCTH
MIPOU3BOICTBEHHBIX MTPOLIECCOB;
3.2.3 | - mpUMEHATH 3aKOHOJATENBHYIO 1 HOPMATUBHYIO 0a3y B 00JIACTH IPUPOLOOXPAHHON JIESTETFHOCTH
3.3 | Baagerb:
3.3.1 |- npoBeaeHHUs OLIEHKH HETaTHBHOTO BO3/AECHCTBUS Ha OKPY)KAIOLLYIO CPEly, IKOJIOTO-3KOHOMUYECKOT0 pacueTa JJis
obecriedeHus HYKOJTOTHYHOCTH NTPOU3BOACTBEHHEIX IIPOIIECCOB,;
3.3.2 [ - 000CHOBaHHOTO BEIOOpPA HH)KCHEPHBIX METOJIOB M KOHCTPYKIMH TEXHIHYECKHX YCTPOICTB, IpeIycMaTPHBAIOIINX
COXpaHEHHE SKOJOTHYECKOTO PaBHOBECHS U 00ECIICUMBAIONIIX 0E30I1aCHOCTD KU3HEACSTENEHOCTH
4. CTPYKTYPA U COAEP KAHUE JUCHUIIIUHBI (MO Y.JIS)
Kon HaumeHoBaHue pa3jesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATHA / Kypce
Pa3nen 1. BBegenue B npeamer.
1.1 MecTo WHXEHEPHOH SKOJIOTHH B CUCTEME 3HAHUH O YelIOBEKe, TEXHUKE 1 4 2
npupojie. CBs3b ¢ 001eid sxoorueii. OCHOBHBIE TOHSTHS, 3a]Ia4H, METOJIBI,
3aKOHBI 2Koorun. /Jlex/
1.2 Hcnonb3oBanue xpomMarorpaduiuecKiux METOIOB aHAIN3a IPU OMPeAeTICHUI 4 2
3arpsi3HEHHs BO3AYIIHOM cpeab! /T1p/
Pazgen 2. Dxocucrema. Opranusm u cpea o0UTAHMS.




2.1

Oxocucrema. Abuoruueckue, OHOTHUECKHE U aHTPOIIOTCHHBIC (DaKTOPHIL.
DKOJIOTMYECKHE OCHOBBI YCTOWYMBOCTH OMOCHCTEM Pa3IMYHOTO YPOBHSL.
Buocdepa, uenosek u ero 3n0posse. broreoxnmudeckue mpoueccsl B onochepe.
Texnobunocdepa. Ypbanuzanus u ee BIUSIHUE Ha Onocepy. DKCIIepiIMeHT
«buocdepa-2».Ctpykrypa u coctaB atMochepbl. AHTPONIOTEHHOE BO3/IeiicTBIE
Ha aTMoc(epy: UCTOUHHKH, 3arPsI3HATEIH, TTOCIIE/ICTBHS 3arPSI3HEHHS.
OcoOeHHOCTH BO3IEUCTBUS TPAHCTIOPTHRIX 00BEKTOB. VIH)KeHepHBIEe pereHNs
1o 3amuTte atmMocdepsl.l uapocdepa u ee pois. 3anmacel BOJb. AHTPOIIOTCHHOE
BO3JICHCTBHE Ha TUIPOCQEPY: NCTOYHHKH, 3arPsI3HUTEIH, TOCIIEICTBHS
3arpsi3HeHHsI. OCOOEHHOCTH BO3/ICHCTBHS TPAHCIIOPTHBIX OOBEKTOB.
ObecrieueHne KauecTBa BOJHBIX 0OBEKTOB HA OCHOBE WH)KCHEPHBIX

pemennii. CTpoeHue, COCTaB U CBOiCTBa JINTOC(EPHL. AHTPONOTEHHOE
BO3JIeHiCTBHE Ha TUTOC(HEPY: HCTOUHUKH, 3aTrPS3HUTENN, TOCICACTBHUSL.
OcoOeHHOCTH BO3IEHCTBUS Ha TUTOC(HEPY IPH CTPOUTEIHCTBE U KCIUTyaTallnu
TPaHCIOPTHBIX 00BEKTOB. Jlerpamaius mo4s. PexynbTuBaIus No4B U UX
palMOHAIBHOE UCIIOIb30Banue. /JIex/

2.2

HccnenoBanue BEIOPOCOB 3arps3HSIONIMX BEIIECTB OT MEPEABUKHBIX U
CTallMOHAPHBIX

HCTOYHHUKOB 3arpsi3HEHUS

Mp/

23

OxpaHa U panMoHAIBFHOE UCIIOBF30BaHHE 3eMENBHBIX pecypcoB /I1p/

Paspen 3. Ilapamerpuueckue 3arpsisHeHus B TexHoc(hepe

3.1

[Mapamerpuueckue 3arpsi3HeHHs B TeXHOC(epe: 1IyM, BUOpanusi, pagranms,
3JIEKTPOMArHUTHBIE II0JIsL, TEIUIOBOE, CBETOBOE 3arpsizHeHue. [lonsTue,
0CcOOCHHOCTH, MacIITa0bl BO3/ICHCTBHS HA YelloBeka U OHoTy. Biiax Tpancmopra
B IMapaMeTpuyeckue 3arpsisHeHus. [Tytu 3ammursl. /JIex/

32

PaaroakTUBHOE 3arps3HEHUE U €ro KOJIOTHYECKHe mocienctus /IIp/

Paznen 4. Jxosoruyeckue U MPaBoBble OCHOBBI PALIMOHAJIBHOTO
MPUPOAONOJIbL30BAHUS

4.1

IIpuponHsIe pecypchl B 0COOCHHOCTH HX UCTIOIB30BaHUA. [IpaBoBBIE OCHOBHI
OXpaHbl OKPY)KaIOIIEH cpeabl. DKO-3alUTHAS TEXHUKA U TEXHOJIOTHH.
Hawunyumme goctynHble TeXHOJIOTMH. MHXEHEPHO-9KOJOTHYECKUE U3bICKAaHUS U
MIPOEKTHPOBAHUE CUCTEM DKOJIOTHUECKOH 3aIUThI 00BEKTOB. JKU3HEHHBIH TIHKIT
MPOAYKLIUHU U 0COOEHHOCTH OOpALIEHUs ¢ 0TXOJaMU MPOU3BOJCTBA U
notpedaeHuss. ManooTX0JHbIC TEXHOJIOTHUH, IKOJIOTHYECKH Oe30IacHbIC
MaTepraJbl ¥ IPOIYKTHl IPONU3BOJICTBA. /JIek/

4.2

Hccnenosanue GopMHUPOBaHHS OTXOI0B IPEATIPUSITHIA
HKEJIE3HOJJOPOIKHOTO TPAHCIIOPTa
Mp/

43

VICTOYHMKH 3arpsI3HEHUS BOJIHBIX 0OBEKTOB
I/IH)KGHCpHBIC PCHICHUA MO OYHUCTKE CTOYHBIX BO Hpe)IHpI/IﬂTI/Iﬁ
Mp/

Paszpen S. Ynpapienue npupoaonoib30BaHHEM.

5.1

HopmupoBanue kauecTBa okpyskaromieit cpepl. OlieHKa BO3AEHCTBUS Ha
OKpYKAIOILYIO CPEMTY, B TOM UHCIIE B TPAHCTPAHUIHOM KOHTEKCTE.
Oxonorudeckuil puck. JKOTOTHUECKUH ymep0. DKoIOoTHYIecKas 3KCIepTH3a.
DKOJIOTHYECKUH MOHUTOPHHT. DKOJIOTHYECKHI MEHEIDKMEHT. ' 0Cy1apCcTBEeHHBIH
9KOJOTHUESCKUI HaJ[30p U MTPOU3BOICTBEHHBIN 3KOJIOTHICCKHI KOHTPOIIB.
Ceprudukanus u ayaur. /Jlex/

52

OKoJIoTHYecKas OIEHKA 3aTPSI3HCHUS OKPYKAIOIIEH CPEeIbl TAKEIBIMU
metaiutamu /IIp/

53

DKonoruyeckas OleHKa 0e30MacHOCTH MPHMEHEHHUSI CTPOUTETBHBIX
Mmatepuainos /I1p/

Pa3gen 6. YeroiiuuBoe paspurtue.

6.1

OKO0I0r0-3K0HOMHYECKast COAIaHCUPOBAHHOCTh TEPPUTOPHUHU KaK
rocyfapcTBeHHas 3aa4a. CoBpeMeHHas 3KoJIorndeckas cuTyalus B Poccun.
Konnenus ycroitanBoro pa3sutist. OCHOBHBIE ITI00ATBEHBIE YKOIOTHYECKIE
BbI130BbI, YC MPUPOIHOTO U TEXHOTEHHOTO XapakTepa. MexxayHapoaHOe
COTPYIHHMYECTBO U HallMOHAJbHbBIE HHTEpech Poccuu B cdhepe akoznoruu. /Jlex/

Paznen 7. CamocTosiTesIbHASA padoTa 00y4yarouxcst




7.1 Ioaroroska k nexmusam /Cp/ 4 16

7.2 IToaroToBka k nmpakTHyeckuM 3auatusM /Cp/ 4 16

7.3 Brmonnenue ketic-3ananuit /Cp/ 4 19

Pasnen 8. KonurakrHasi pabora

8.1 Bauer /KD/ 4 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHS IIPOMEXYTOYHOH aTTECTAllMU OOYJAIOMNXCsl NPHUBEICHBI B IPHIOKECHUU K
paboueii mporpaMme AUCIUILITHHEL.

@DOopMBI U BHIBI TEKYIIET0 KOHTPOIS MO AUCUUILINHE (MOIYNIO), BUIBI 3aJJaHUH, KPUTEPHH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 110 BHJaM TEKYILEro KOHTPOJIS pa3padaThIBAIOTCS IPENoiaBaTeIeM AUCIUIUINHEL C YUETOM €€ CHEeU(UKN 1
JOBOJIATCS IO CBEICHHS 00YJarOIMXCs Ha IEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENoAaBaTeNeM AUCIUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SNOC unu myreM NpoBEpKH MUCbMEHHBIX padoT, MPEIYCMOTPEHHBIX pabounMH MporpaMMaMy TUCLUIUIMH B
paMKax KOHTAKTHOH pabOThl M CAMOCTOSATENBHO paboThl 0Oyuaromuxcs. s puKkcHpoBaHUs pe3yabTaTOB TEKYIIEro KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas tuteparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOPBI, COCTaBUTEITH 3arnaBue Uznarensc 3. anpec
TBO, IO
JI1.1 |IlaBnoma E. 1., DKOJIOTHS TPAHCIOPTA: YUEOHUK U MIPAKTUKYM JIJIsI BY30B Mocksa: | https://urait.ru/bcode/44
Hosuxkos B. K. IOpaiir,
2020
JI1.2 | Jlapuonos H. M., [TpombItieHHAs SKOJIOTHS: YUeOHNK U IPaKTHKYM Ul By30B | MockBa: | https://urait.ru/bcode/44
Ps6pnmenkos A. C. FOpaiir,
2020

6.1.2. JlonoyiHUTEbHAS JIUTEPATYypa

ABTOpBI, COCTaBUTEIN 3arnaBue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |Toraii A. B., Okosorusi: Y4eOHHUK U PAKTUKYM LIS By30B Mocksa: | https://urait.ru/bcode/44
Tamoxun C. 1., IOpaiir,
®umun C. C., 2020

Tamoxkun A. C.,
Kopcakos A. B.

6.2 UadopmManHoHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLIECTBIEHNH 00Pa30BaTeILHOI0 MpoIecca Mo TUCIUILINHE
(Mony.r0)

6.2.1 IlepeyeHb JIMIIEH3HOHHOT'O U CBOOOHO PACHIPOCTPAHSIEMOr0 MPOrpaMMHOI0 odecneyeHus

6.2.1.1 | Microsoft Windows

6.2.2 Ilepeyenn npodeccHOHANBHBIX 0a3 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | baza manubIx «9koaor» https://ecoportal.info/

6.2.2.2 | baza nanubIx OTKpHITHIE JaHHBIE MUHHCTEPCTBAa IPUPOAHBIX PECYpcoB U dKojoruu Poccuiickoii @enepanyu
https://www.mnr.gov.ru/opendata/




6.2.2.3

WndopmannonHas cipaBodHast cucteMa IIpoMelineHHas U 9Konormdeckast 6e30macHocTs: https://prominf.ru/

6.2.2.4

WnadopmannonHas cipaBouHas cucteMa KoncynsraT-Ilmtoc Pexxnm moctymna: http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1

VY4eOHbIe ayTUTOPHH JJISI IPOBEACHUS 3aHATHH JISKIIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIIMAIN3UPOBAHHON MeOEIbIO
1 TeXHHYECKIMH CPEACTBAMH 00yUeHNS: MyIbTUMEINIHOE 000pyIOBaHUE TSI IPEIOCTABICHNUS yaeOHOH HHpOpMaIn
0O0JIBLION ayTUTOPHUU W/MITH 3BYKOYCHIIMBaloIee 000pyaoBaHKe (CTAlMOHAPHOE WU TIEPEHOCHOE).

7.2

VYueOHBbIe ayTUTOPUH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX U HHAUBHAYaIbHBIX KOHCYIbTAIINH,
TEKYIIEro KOHTPOJISl U MPOMEXKYTOUHOM aTTecTalluy, YKOMIIJIEKTOBaHHbIE CHEUAT3UPOBAHHON MeOeNbIo U
TEXHHYECCKIMH CPEACTBaMU 00ydeHHUS: MyITbTHMEMIHOE 000pyIOBaHNEe H/MIH 3BYKOYCIIIHBAIOIIEE 000pyIOBaHHUE
(cTanmoHapHOE NN TIEPEHOCHOR)

73

[omemeHus 17151 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO ITOTKITIOYCHUS K
cetu "UHTEepHET" 1 0OecIeueHneM AOCTYIA B AIEKTPOHHYIO HH()OPMALHOHHO-00Pa30BaTEIbHYIO Cpely YHHBEPCHTETA.

7.4

INomemnenus s XpaHEHHUS ¥ IPOPHITAKTIHYECKOTO 00CTy)KUBaHHUS yaeOHOTO 000pyIOBaHHS




