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Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypee>) Uroro
Henenb 16 1/6
Bun 3arsTmit vi PIT v PIT
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Be3onmacHOCTD JKH3HEAEATETbHOCTH W IKOJIOTHA
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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 KOMHeTeHHI/II\/’I JJIA peIHeHI/IH OKOJIOTHYCCKUX
po0JieM C UCTOJIb30BaHUEM HH)KEHEPHBIX METOJIOB U COBPEMEHHBIX HaYYHBIX 3HAHUN O MPOEKTaX U KOHCTPYKIMAX
TEXHUYECKHUX YCTPOMCTB, MPEIyCMaTPUBAIOIINX COXPAHCHHE SKOJOIHYECKOTO PABHOBECHS U 00ECIICUMBAOIIMX
0€30MacHOCTD KU3HEAEATEILHOCTH.

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

Iukn (pasnmen) OIT: | b1.0.30

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, MATEMAaTUYCCKOTO aHalIn3a U MOJACINPOBAHU A

OIIK-1.5 IIpuMeHseT AJIsl pELIeHHs KOJIOTHUECKIX TPOOJIeEM HHKCHEPHBIE METOIBI M COBPEMEHHBIE HAyUHBIC 3HAHUS O MPOEKTaX M
KOHCprKlII/IﬂX TCXHUYCCKUX ychOfICTB, Hpe[[yCManI/IBaIOIlII/IX COXpaHeHI/Ie SKOJIOTHUYECCKOI' O paBHOBeCI/IH n O6CC1'IC‘H/IBEIIOHII/IX
0€301aCHOCTD KU3HEAEATEILHOCTH

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

3.1 |3nars:
3.1.1| - reopernueckue OCHOBBI (HYHKIHOHUPOBAHUS SKOCUCTEM U IIPUUHHHO-CIICICTBEHHBIC CBS3U MEXKILY ACSTEIBHOCTHIO
9eJIOBEeKa M COCTOSTHIEM OKPYXKAIOMIeH Cpesl;
3.1.2 | - HEKeHEepHBIE METOIBI M KOHCTPYKIINH TEXHUUECKIX YCTPOHCTB, MPeIyCMaTPHBAIONINX COXPAHEHHE SKOIOTHYECKOTO
paBHOBECHS 1 00ECIICUNBAIONTUX 0E30TTaCHOCTD JKH3HEACSATEIFHOCTH,
3.1.3 | - 0coOEHHOCTH MOHUTOPHHTA, IPOTHO3UPOBAHUS U OIIEHKH YKOJIOTUIECKOH 0€30MacHOCTH 00BEKTOB;
3.1.4 | - mpUHIXIBI PAIMOHAIBEHOTO MIPUPOIOTIONH30BAHMS H IPABOBEIE OCHOBHI 00ECIICUCHHUS SKOJIOTHYECKOH 0e30II1acHOCTH 1
YCTOMYHMBOTO PA3BUTHUSL.
3.2 | YmeTh:
3.2.1 |- ncrionp30BaTh 3HAHUS OCHOBHBIX 3aKOHOMEPHOCTEH (DYHKIIMOHMPOBAHMS SKOCHCTEM M IPHHIUIIOB PAIIOHAIEHOTO
IPUPOIOTIONB30BAHMS AT PEIICHNUS 331249 MPO(HECCHOHATBHON AESTEIbHOCTH;
3.2.2 | - mpUMEHSATH METOBI SKOIOTO-3KOHOMHUYECKON OI[EHKH MEPOIPHUATHI IJIs1 00ECIICUeHHUS SKOJIOTHIHOCTH
IIPOU3BOACTBEHHBIX MTPOIIECCOB;
3.2.3 | - mpuMeHSTh 3aKOHOAATEIbHYIO I HOPMAaTHBHYIO 0a3y B 00JIaCTH MPUPOTOOXPAHHON NEeATETEHOCTH
3.3 | Biagers:
3.3.1 | - npoBeneHHs OLEHKN HETATHBHOTO BO3IEHCTBHS Ha OKPYXKAIOLIYIO CPEly, IKOJIOTO-3KOHOMHUYECKOTO pacyeTa Ams
obecriedeHus YKOJIOTHYHOCTH MIPOU3BOICTBEHHBIX ITPOIIECCOB;
3.3.2 [ - 000CHOBaHHOTO BEIOOpA HH)KCHEPHBIX METOJIOB M KOHCTPYKIMH TEXHUYECKUX YCTPOHCTB, MPETyCMaTPHBAIOIIIX
COXpaHEHHE SKOJIOTHYECKOTO PABHOBECHS M 00ECIIEUNBAIOMINX O€30MTACHOCTD KHU3HEICATETBHOCTH
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 WHKEHEPHOH dKOJIOTHH B CUCTEME 3HAHUH O YeJIOBEKe, TEXHHUKE U 6 4
npupojie. CBs3b ¢ 001ieid axoorueit. OCHOBHBIC IOHSTHS, 3a]1a91, METOJIbI,
3aKOHBI 9KoJorHu. /Jlex/
1.2 Hcnonb3oBanue xpomarorpaduiuecKux METOJ0B aHalu3a MPH ONpeIeTIeHIH 6 2
3arpsi3HEHHs BO3AYIIHOM cpeab! /T1p/
Pazgen 2. Opranusm u cpeaa o0UTAHMSA.




2.1

AbuoTtuueckie, 0HOTUIECKUE U aHTPOIIOTEHHbIE (PAKTOPBIL. DKOJIOTHIECKUE
OCHOBBI YCTOHYMBOCTH OHOCHCTEM PAa3IMYHOIO YpoBHA. bruocdepa, uenosek n
ero 310poBke. broreoxnmudeckue npoueccel B 6nocdepe. TexHoOmocdepa.
VYpbanusanus u ee BausgHUE Ha 6nochepy. Dxcnepument «buocdepa-
2».CTpyKTypa 1 cocTaB aTMOC(epbl. AHTPOIIOT€HHOE BO3EHCTBHIE Ha
aTMocdepy: HCTOUHHKH, 3arPA3HUTEIHN, OCIECACTBUS 3arps3HEHHUS.
OcoOeHHOCTH BO3IEUCTBUS TPAHCIIOPTHBEIX 00BEKTOB. MHXKEeHEepHBIE peneHIS
1o 3amuTe atmMocdepsl.l mapocdepa u ee posis. 3amacsl BOIsI. AHTPONOTEHHOE
BO3JICHCTBHE Ha THIPOC(EPy: HCTOUHHUKH, 3arPSI3HUTEIH, OCIECICTBUS
3arpsi3HeHHsI. OCOOEHHOCTH BO3/ICHCTBHS TPAHCIIOPTHBIX OOBEKTOB.
ObecrieueHne kKa4eCcTBa BOJHBIX 0OBEKTOB HA OCHOBE HMHXEHEPHBIX

pemennii. CTpoeHue, COCTaB U CBOiCTBa JINTOC(EPHL. AHTPONOTEHHOE
BO3JIelicTBHE Ha IMTOC(HEPY: HCTOUYHUKY, 3aTPSI3HUTEIIH, TI0CIIE/ICTBHS.
OcoOeHHOCTH BO3IEHCTBHIS Ha TUTOCHEPY IPH CTPOUTENBCTBE M KCIITYaTaIlHH
TPaHCIOPTHBIX 00BEKTOB. Jlerpanarys mo4B. PekyasTuBanus MoYB U UX
palMoHAIBHOE HCIIOIb30BaHue. /JIex/

2.2

HccrenoBanue BEIOPOCOB 3arpsI3HSIONINX BEMIECTB OT MEPEABHKHBIX
HUCTOYHUKOB
Mp/

23

Hccnenosanue BEIGPOCOB 3arpsi3HSIONIMX BEIECTB OT CTAIMOHAPHBIX
HCTOYHUKOB 3arpsizHenus /T1p/

24

Vicrounuku 3arpsi3HEHHsT BOTHBIX 00bekToB /I1p/

Pasnen 3. 3arpsisHenus B Texnocgepe

3.1

[MTapamerpuueckue 3arpsisHEHUS B TeXHOCepe: IIyM, BUOpALHs, pauanus,
AIIEKTPOMAarHUTHBIE OJIA, TEIUIOBOE, CBETOBOE 3arpsi3HeHue. [lonsaTue,
0COOCHHOCTH, MacIITaObl BO3/ICHCTBHS Ha YelloBeKa 1 O0noTy. Brrax Tpancnopra
B napaMeTpuueckue 3arpsizHenus. [lyru 3amuTsl. /Jlex/

32

DKOJIOrHYeCcKasi OIIEHKa 6e30MaCHOCTH IPHUMEHEHUSI CTPOUTENbHBIX
matepuainos /TIp/

Paznen 4. PaunonajibHOe NPpUPOAONOJIb30BaHIE KAK OCHOBA IKOJIOTrHYECKOM
0e30I1aCHOCTH rocy1apcrBa.

4.1

IpuponHsIe pecypchl # 0COOCHHOCTH MX UCIIOJIB30BAHMUS. DKOJIOTO-
9KOHOMHYECKHE U NIPABOBBIE OCHOBBI OXPaHbI OKPYXKaIOLIel cpebl. DKo-
3aIMTHAs TEXHUKA M TEXHOJIOTWH. Harrydmme 1oCcTymHbIe TEXHOJIOTHHL.
VHXeHepHO-3KOIOTHYECKIE H3BICKAHUS 1 IPOCKTHPOBAHHUE CHCTEM
9KOJIOTHYECKOH 3aIIUTHl 00bEKTOB. JKU3HEHHBINH UK MPOAYKIUH U
0COOEHHOCTH 0OpAICHNS C OTXOJaMH IIPOU3BOJICTBA U MOTPEOICHHS.
MasnooTXoaHbIe TEXHOIOTHH, SKOJIOTHYECKH O€30TIaCHBIe MaTePHAIEI 1
IIPOIYKTHI IPOU3BOACTRA. /JIex/

4.2

HccnenoBanue (GopMHUPOBAHUS OTXO0B MPEANPUATHH
JKEJe3HO0POKHOTO TpaHCHOpTa
Mp/

43

HHxeHepHbIe pelIeHus 10 OYUCTKE CTOYHBIX BOJI peanpusituii /T1p/

Paszpnen S. YnpaBienue npupoaononb30BaHueM.

5.1

HopwmupoBanue kauecTBa oOKpyxatomer cpezsl. OneHka Bo3IeHCcTBHS Ha
OKDYKAIOIIYIO CPEY, B TOM YHCIIE B TPAHCTPAHUIHOM KOHTEKCTE.
OKonoruueckuit pucK. IKOIOTHUECKHH yIepO. DKoIoruueckast IKCIepTH3a.
DKoJIoruuecKnii MOHUTOPHHT. DKOJIOTHYECKHI MEHEeDKMEHT. [ ocy1apcTBEeHHBII
9KOJIOTHYECKHH HA30pP M TIPON3BOJCTBEHHBII YKOJIOTHIECKUI KOHTPOJIb.
Ceprudukarnus u ayaut. /Jlex/

Pasgea 6. YeroiiunBoe pasBuTHe.

6.1

DKOJIOr0-3KOHOMHYECKast COaTaHCUPOBAHHOCTD TEPPUTOPHHU KAk
rocynapcrBeHHas 3aiada. CoBpeMeHHast SKoJIorndeckas cutyauus B Poccun.
Konremniust yctoitunBoro pa3putiist. OCHOBHBIC TII00ATBHBIC YKOJIOTHICCKUE
Bb130BbI, YC MPUPOJHOTO M TEXHOTEHHOTO Xapakrepa. MexyHapoaHOe
COTPYIHHYECTBO U HallMOHAJBbHBIC UHTEpechl Poccru B cdepe skostoruu. /JIex/

Pazgen 7. CamocrosiTe/ibHAs1 padoTa 00y4Yarouxcs

7.1

oaroToBka k nexuusam /Cp/

16

7.2

IoaroroBka k npaxkruyeckuM 3ansaTusm /Cp/

16




7.3 BrmonHenue keifc-3aganuit /Cp/ 6 10

7.4 CaMocTOsITeTbHOE H3ydCHHE 3aKOHOIATEIbHBIX U HOPMATUBHBIX aKTOB B 6 9
001acTH OXpaHbl OKPYKAIOIIEH Cpebl U AKOJIOTHIecKo# Oe3omacHocTh /Cp/

Pasnen 8. Konrakrnas paéora

8.1 3ayer /KD/ 6 0,25

5. OHEHOYHBIE MATEPHAJIbI

OrneHOYHBIE MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOM aTTECTAI[MK OOYJAIONMXCA ITPUBEAEHBI B MPIIIOKEHUH K
paboueii mporpaMMe TUCHHUILIHHBL.

@DOpMEBI M BHIBI TEKYIIETO KOHTPOJS IO AUCUIHUIUIMHE (MOIYIIO), BHIBI 3aJaHUH, KPUTEPUN WX OICHHUBAHUS,
pacoperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAlOTCS MPEIo1aBaTelieM JUCIUILUIMHEL C yIeTOM €€ CIeIH(UKU 1
JOBOZATCS JI0 CBEJICHHS 00yJarOIUXCsl HA IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCSl IIPENoJaBaTeNleM JUCLMILUIMHBI (MOMYIs), KaK IPAaBHUIIO, C
ucronb3oBanreM SMOC min myTeM IpoBEepKH MUCEMEHHBIX padoT, MPEeIyCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JTUCITHILINH B
paMKax KOHTaKTHOH pabOTHI  CAaMOCTOSATEIbHON paboThl oOyuaromuxcs. s hUKCHpOBaHUS Pe3yabTaTOB TEKYIEro KOHTPOJIS
MoOxeT ucnomnb3opaTbes DMOC.

6. YAEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JHUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJ[
JI1.1 |IlaBmoma E. 1., DKOJIOTHSI TPAHCIIOPTa: YUeOHUK U MPAKTUKYM JIJIs BY30B Mocksa: | https://urait.ru/bcode/44
Hosuxos B. K. IOpaiir,
2020
JI1.2 | Jlapuonos H. M., ITpoMblIiIeHHAS SKOJOTH: Y UeOHUK M MPAKTHKyM Ul By30B | MockBa: | https://urait.ru/bcode/44
Ps6ermmenkoB A. C. Opaiir,
2020

6.1.2. JlonotHUTEILHAS JTUTEPATypa

ABTOPBI, COCTaBUTEITH 3arnaBue Uznarensc 3. anpec
TBO, TOJ
JI2.1 |Torait A. B., Dxosorust: Y4eOHUK U IPAKTUKYM JUIS By30B Mocksa: | https://urait.ru/bcode/44
Tamroxun C. /1., HOpaiit,
®ummn C. C., 2020

Tamoxuu A. C.,
Kopcakos A. B.

6.2 UndopmannoHHbIe TEXHOJIO0THH, HCIIOJIb3yeMble NIPH OCYLeCTBJICHUH 00pa30BaTe/IbHOIO IIpoLecca 1o AMCHUIIMHE
(Mony.r0)

6.2.1 IlepeyeHb JMIIEH3HOHHOI'O U CBOOOJIHO PACIIPOCTPAHSEMOI0 IPOrPAMMHOI0 00ecnedeHust

6.2.1.1 | Microsoft Windows

6.2.2 [lepeuens NpodecCHOHATBHBIX 023 TAHHBIX H MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | ba3a mannsIX «OK010M» https://ecoportal.info/

6.2.2.2 | baza nanubIXx OTKpBITBIE NaHHBIE MUHHUCTEPCTBA IIPUPOAHBIX pecypcoB U 3kostoruu Poccuiickoit @enepanuu
https://www.mnr.gov.ru/opendata/

6.2.2.3 | UachopmanoHHas cripaBoYHas cucTeMa [IpoMbIIIeHHas U 3KoJorndeckas 6e3omacHocTs: https://prominf.ru/




6.2.2.4 | WndopmannonHas cnpasouHas cuctema Koncynsrat-Ilttoc Pexum nocryma: http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1 | YaeGHbIe ayquTOpHH U TIPOBEICHAS 3aHATHH JICKITHOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CTICIINAIN3NPOBAHHON MeOEIbI0
U TeXHHYECKUMH CPEICTBAMH OOYUEeHUS: MyIbTUMEIUIHOE 000pyI0BaHHE IS IIPEeJOCTaBIeHHs yueOHOH nHpopManun
OOJIBILION ayJUTOPHHU H/WIIK 3BYKOYCHIIMBAOIIee 000pyI0BaHHE (CTAIIHOHAPHOE HITH EPSHOCHOE).

7.2 | YueOHble ayAuTOPUH JUIS IPOBEACHUS 3aHATUI CEMUHAPCKOTO THUIIA, TPYIIOBBIX M HHANBUIYaJIbHBIX KOHCYAbTALIUH,
TEKyYIIIEro KOHTPOJISL ¥ IIPOMEKYTOYHOM aTTECTAllUH, YKOMILUIEKTOBAHHbIE CIICHHATU3UPOBAHHON MEOEIbIO U
TEXHUYECKUMH CPEICTBAMHU O0YYCHHSI: MYJIbTUMEIHIHOE 000pyI0BaHNE 1/WITH 3BYKOYCHIIUBAIOLIEE 000pY/I0BaHUE
(cranroHapHOE WK TIEPEHOCHOE)

7.3 | [TomemieHNs AT CAMOCTOSATENIFHOM PabOTHI, OCHAIIEHHbBIE KOMITBIOTEPHOIT TEXHUKOH ¢ BOSMOXHOCTBIO ITOAKITIOUECHUS K
cetu "UHTepHeT" M 0OecneyeHrneM JOCTYa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

7.4 | [TomemeHNs AL XpaHEHUS ¥ MPO(UIAKTHIECKOTO 00CTyKUBaHUS YI€OHOTO 000PYTOBAHUS.




