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Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Uroro
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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGHBIO I/I3y'-IeHI/I$I JUCHUIIIINHBI ABJISICTCA q)OpMI/IpOBaHI/Ie CUCTCMBI KOMHCTCHHI/Iﬁ JJIsA peIHeHI/IH SKOJIOTUYCCKUX
mpoOJeM C UCTIOJIb30BAHUEM MHIKEHEPHBIX METOAOB U COBPEMEHHBIX HAYYHBIX 3HAHHUH O MPOEKTaX M KOHCTPYKIHSIX
TEXHHYECKUX YCTPOUCTB, MPEAyCMAaTPHBAIOIINX COXPAHEHHE 3KOJIOTHYECKOrO PABHOBECHS M 00ECIIEYHBAOIIMX
0€30I1aCHOCTh KU3HEAEATEILHOCTH.

2. MECTO JUCHUIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OI1: | b1.0.23

3. KOMIIETEHIIUH OB YYAIOIIETI'OCA, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIUITINHBI

MOAVJIA)

OIIK-1 Cnocoben peiaTb NHXKCHCPHBIC 3aJa4r B HpO(beCCHOHaJ'ILHOfI JACATCIIBHOCTH C UCITIOJIB30BAHUEM METOA0B €CTCCTBCHHBIX
HayK, MAaTEMAaTUYCCKOT'O aHaJIn3a U MOIACIIMPOBAHUA

OIIK-1.5 IIpiuMeHsieT ISl pEIICHUS SKOJIOMMYECKUX MMPOOIIEM HHKEHEPHBIC METOIBI M COBPEMEHHbIE HAyYHBIE 3HAHUS O MPOEKTax M
KOHCprKI_[I/IHX TEXHHUUYCCKUX ychOﬁCTB, Hpe}:[ycManI/IBaIOH_H/IX COXpaHCHI/Ie 3KOJIOTHUYECCKOI'O paBHOBeCI/Iﬂ nu O6CCHC‘H/IBaIOH.H/IX
0€30MMacHOCTh KU3HEAEATEILHOCTH

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

3.1 |3nars:
3.1.1 | - TeopeTHuecKre OCHOBEI (DYHKIMOHUPOBAHUS SKOCHCTEM U IPUUMHHO-CIICICTBEHHBIE CBSI3H MEXIY JIeITEIbHOCTBIO
YeJIOBEKA U COCTOSIHUEM OKPYXKAIOLIEH Cpesbl;
3.1.2 | - HEKEHEPHBIE METOBI i KOHCTPYKIIMH TEXHMYECKUX YCTPOHCTB, MPEIyCMaTPUBAIOIINX COXPaHEHHE SKOJIOTHYECKOTO
paBHOBecHs M 00eCIeYNBaIOIIX O0€30MaCHOCTh KI3HEACATCIBHOCTH;
3.1.3 | - 0cOOEHHOCTH MOHUTOPUHTA, IPOTHO3UPOBAHHS U OIIEHKU YKOJIOTMIeCKON 0€30IMacHOCTH 00BEKTOB;
3.1.4 | - MpUHIXOBI PAINOHATIEHOTO IPHUPOIONIONB30BAHIS U ITPABOBEIE OCHOBBI 00ECTIEUEeHHS SKOJIOTMUeCcKol 0€30I1acHOCTH U
YCTOMYMBOIO Pa3BUTHSL.
3.2 | YmeTh:
3.2.1 |- ncTionB30BaTh 3HAHMSA OCHOBHBIX 3aKOHOMEPHOCTEH (DyHKIMOHMPOBAHHUS SKOCHCTEM M IPHHITUIIOB PAIIMOHAIHEHOTO
IPUPOIONONG30BAHUS IS PELICHUS 33124 IPO(ECCHOHANBHOHN eI TeTbHOCTH;
3.2.2 | - IPUMEHATH METOIBI HKOJIOT0-?KOHOMHYECKOH OIEHKH MEPONPUATHIA T 00eCTIedeH s SKOJTOTHIHOCTH
IIPOU3BOACTBEHHBIX IPOIIECCOB;
3.2.3 | - mpUMEHATH 3aKOHOJATENbHYIO 1 HOPMAaTHBHYIO 0a3y B 001aCTH IPHPOLOOXPAHHOM IEATEIbHOCTH
3.3 | Biagers:
3.3.1 | - npoBeeHMs OLIEHKH HETATUBHOTO BO3JEHCTBHS Ha OKPYXKAIOILYIO CPEy, IKOIOr0-9KOHOMUYECKOTO pacyeTa Jist
obecredeHns SKOJIOTMIHOCTH IIPOM3BOICTBEHHBIX ITPOIIECCOB;
3.3.2 [ - 000CHOBaHHOTO BEIOOpA HH)KCHEPHBIX METOOB M KOHCTPYKIMH TEXHHIECKHX YCTPOICTB, MPETyCMaTPHUBAFOIIHX
COXPAaHEHHE SKOJIOTHIECKOT0 PAaBHOBECHS M 00ECIICUNBAIOIINX OE30MTaCHOCTD )KU3HEICATSIIBHOCTH
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJISA)
Kon HaumeHoBaHue pa3jesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATHSA / Kype
Pa3nen 1. BBegenue B npeamer.
1.1 MecTo HH)XEHEPHOH 3KOJI0TUHU B CUCTEME 3HAHUH O YEJIOBEKE, TEXHUKE U 4 2
npupoe. CBs3b ¢ o0l skonorueii. OCHOBHBIE TTOHSATHSI, 3aa4H, METOJIBI,
3aKOHbI 9Kojoruu. /JIex/
1.2 Hcnonb3oBanue xpomarorpaduuecKiux METOJO0B aHAIN3a IIPU ONpeAeICHUN 4 2
3arps3HEeHUs BO3AyIHOM cpensl /T1p/
Paznen 2. Dkocucrema. Opranusm M cpeia 00MTaHMSA.




2.1

Oxocuctema. AOHOTHYECKHEe, OHOTHUECKHE U aHTPOIOTeHHBIE (DAaKTOPHI.
DKOJIOrMYECKHE OCHOBBI YCTOMYNBOCTH OMOCHCTEM Pa3IMYHOTO YPOBHSI.
Brocdepa, uenosek u ero 310poBke. bruoreoxnmudeckue mporeccs B onocdepe.
Texnobuochepa. Ypbanuzamus u ee BIusHEE Ha Onochepy. DKCIepHMeHT
«buocdepa-2».CtpykTypa 1 coctaB aTMOcepsl. AHTPOIIOTE€HHOE BO3/ICHCTBUE
Ha aTMoc(epy: HCTOUHNKH, 3arPSI3HUTEIH, TTOCIEICTBHS 3arPSI3HCHNUSL.
OcoOeHHOCTH BO3/ICHCTBIS TPAaHCIOPTHEIX 00BhEKTOB. IHXXEeHEepHbIE peIeHus
1o 3amure atMoctepsl.l'uapocdepa u ee pons. 3amackl BOAbL. AHTPOIOT€HHOE
Bo3ZIeficTBHE Ha ruApocepy: HCTOUYHUKH, 3aTrPI3HUTEIH, TOCICICTBHS
3arpsisHeHusE. OcOOEHHOCTH BO3MEHCTBHS TPAHCTIOPTHEIX OOBEKTOB.
ObecrnieueHne Ka4ecTBa BOTHBIX 00BEKTOB HA OCHOBE MHXKXEHEPHBIX

pewmennid. CTpoeHue, CoCTaB U CBOMCTBA TUTOC(Ephl. AHTPONOreHHOE
BO3ZIeicTBHE Ha JINTOC(EPY: HCTOUHUKH, 3aTrPA3HUTEIH, HOCIEACTBHUSL.
OcobeHHOCTH BO3/ICHCTBIS Ha THTOC(Epy TP CTPOUTEIBCTBE M SKCIUTyaTallnu
TPaHCIOPTHBIX 00BEKTOB. Jlerpaganus mo4s. PekymsTHBAIMSA TOYB U X
palroHANbHOE HCIob30Banue. /JIek/

2.2

HccnenoBanue BHIOPOCOB 3arpsA3HSIONIMX BEIIECTB OT MEPEIBUKHBIX U
CTAIlMOHAPHBIX

HCTOYHHKOB 3arPSI3HEHUS

Mp/

23

OxpaHa U palHOHATBHOE UCIIONIh30BAHUE 3EMEIIBHEIX pecypcoB /I1p/

Paznen 3. [lapamerpuueckue 3arpsi3HeHHs1 B TexHocepe

3.1

[Mapamerpuueckue 3arpsi3HEHUS B TeXHOCepe: IIyM, BUOpaLus, pajrarys,
3JIEKTPOMArHUTHBIE T10JIS, TEIUIOBOE, CBETOBOE 3arpssHenue. [lonsTue,
0COOEHHOCTH, MacIITa0bI BO3ICHCTBHA Ha YenoBeka u 0noty. Bkian Tpancmopra
B HapaMeTpHueckue 3arpsisHeHus. [Tytu 3amutsr. /JIex/
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PamuoakTHBHOE 3arps3HEHUE U €ro YKoornyeckue mocnenctsus /IIp/

Pa3nen 4. Jxosioruyeckue U NPaBoBbIe 0CHOBBI PALIMOHAIBLHOTO
MPUPOAONOJIbL30BAHUS

4.1

IIpuponHbIe pecypchl 1 0COOCHHOCTH UX UCIIONB30BaHUA. [IpaBoBEIE OCHOBEI
OXpaHbl OKPYXAIOLIEeH Cpebl. DKO-3alIUTHAS TEXHUKA U TEXHOIOTHH.
Hawtydime noctynHble TEXHOIOMMH. MIHKEHEPHO-9KOJIOTMUECKUE U3BICKAaHUS U
MIPOSKTUPOBAHNE CHCTEM HKOJIOTHIECKOH 3aIUThl 00BeKTOB. JKU3HEHHBIN ITHKIT
MIPOAYKLUH U OCOOEHHOCTH O0pAICHUS C OTXOAAaMH IPOU3BOACTBA U
notpedieHns. MaloOTXOAHBIC TEXHOIOTHHU, SKOJIOTHYECKH Oe30MacHbIe
MaTepHralsl ¥ IPOAYKTHI IIPOU3BOJCTBA. /JIek/

4.2

HccnenoBanue GopMUPOBaHHS OTXOOB HPENPUSITHI
HKEJIE3HOJOPOXKHOTO TPAHCIIOPTA
Mp/

43

VICTOYHMKH 3arpsI3HEHHS BOAHBIX OOBEKTOB
I/IH)KGHepHBIC PEHICHHUS 11O OYUCTKE CTOYHBIX BO HpC}IHpI/IHTI/Iﬁ
Mp/

Pasnen 5. YnpasieHue npupoaonoib30BaHHEM.

5.1

HopmupoBanue kadecTBa okpyxaromeii cpenpl. OLieHka BO3AeHCTBHS Ha
OKPYKaIOIIIyI0 CPEIy, B TOM YHCIIE B TPAHCTPAHUIHOM KOHTEKCTE.
OKONOrmYecKui pUCK. DKOIOrHIecKHui ymiep0. DKoIornueckas SKCIepTusa.
OKOIOrMYeCKU MOHUTOPHHT. JKOJIIOTMYECKHHA MEHEKMEHT. [ ocyapcTBeHHbINH
9KOJIOTHIECKHH HAI30p M TIPOM3BOICTBEHHBIH 3KOJIOTHUESCKUIT KOHTPOIB.
Ceprudukanus u ayaut. /JIex/

52

Okonorudeckast OIEHKA 3arpA3HEHUS OKPYXKAIOMIEH CPenbl TSHKEIBIMH
metaiuamu /I1p/

53

DKosoruyeckas oleHKa 6e30MacHOCTH NPUMEHEHHUS CTPOUTEBHBIX
Marepuaios /IIp/

Pazpnen 6. Yeroituusoe pa3surue.

6.1

OKOIOro-3KOHOMHUUECKast cOaTaHCHPOBAHHOCTh TEPPUTOPUH KaK
rocyfaapcTBeHHas 3afa4a. CoBpeMeHHas SKonorudeckas cutyanus B Poccun.
Konmemnus ycroifanBoro pa3BuTrsa. OCHOBHBIE TITO0ATBHBIE SKOIOTHYCCKUE
BbI30BbI, YC PUPOTHOTO U TEXHOTEHHOTO XapakTepa. MexxaIyHapoaHoe
COTPYIHMYECTBO U HAallMOHAJIbHBIE HHTEepechl Poccun B cdepe skonoruu. /Jlex/

Paznen 7. CamocTosiTesibHasi paboTa 00y4aommuxcst




7.1 IMoxaroroska k iekiusam /Cp/ 4 16

7.2 ITonroroBka K mpakTudeckuM 3aHsatusM /Cp/ 4 16

7.3 Brmonaenne kefic-3agannit /Cp/ 4 19

Paznen 8. KonrakTnasi pabora

8.1 Bauet /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIbI

OlieHOYHBIE MaTepHabl IS POBEACHHS POMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

@DopMBI U BHABI TEKYLIETO KOHTPOJIS MO AUCUUILTHHE (MOIYINIO), BUIBI 3aJJaHUH, KPUTEPUH UX OLICHUBAHHUA,
pacnpezenenue 6aIoB 10 BUIaM TEKYIIEro KOHTPOJIS pa3pabaThiBalOTCs MPEMoaBaTelieM AUCIUILTUHBI C YYETOM ee CIeHU(UKH ’
JIOBOJIAITCS JIO0 CBEJICHUSI OOYUAIOIIUXCST Ha TIEPBOM YI€OHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPEMoJaBaTeieM IUCIUILTUHBI (MOIYJs) B paMKaxX KOHTaKTHOM
paboThI U CaMOCTOSATEIBHOMN PaboThl 00y4aronmxcs. st pUKCHPOBaHUs PE3yIbTATOB TEKYIIETO KOHTPOJISI MOKET UCIIOIb30BAThCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomennyemas jqureparypa

6.1.1. OcHoBHAas1 JInTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue Uznarensc On. anpec
TBO, TOI
JI1.1 |IlaBnosa E. U., DKOJIOTHs TPAHCIIOPTa: YUeOHUK M MIPAKTUKYM JIST BYy30B MockBa: | https://urait.ru/bcode/44
Hosukos B. K. IOpaiir,
2020
JI1.2 | JTapuonos H. M., [TpomebIieHHas SKOJIOTHs: YIeOHUK U PaKTHKYM s By30B | MockBa: | https://urait.ru/bcode/44
PaOpmenkos A. C. IOpaiir,
2020

6.1.2. JlonoyiHUTEbHAS JIUTEPATYypa

ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
TBO, TOXI
JI2.1 |Toraii A. B., Okonorus: YueOHUK U IPAKTUKYM JJIs1 BYy30B MockBa: | https://urait.ru/bcode/44
Tamroxwn C. [1., IOpaiir,
Oumnn C. C., 2020

Tamoxun A. C.,
Kopcako 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 nannbix «Okonor» https://ecoportal.info/

6.2.2.2 | baza nanabix OTKpBITEIE JaHHBIE MUHHCTEPCTBA IPUPOAHBIX pecypcoB U akojoruu Poccuiickoii deneparyu
https://www.mnr.gov.ru/opendata/




6.2.2.3

WudopmariionHas cipaBouHas cucteMa [IpoMbIIuIeHHAs 1 3KOIOrH4Yeckas Oe3omacHocTs: https:/prominf.ru/

6.2.2.4

Wndopmarmonnas cpaBounas cucrema KoncynsraT-Ilmoc Pesxum moctyma: http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMNHBI (MOAYJIS)

7.1

VYaeOHBIe ayTUTOPHH TSI IPOBEICHHS 3aHATHI JICKIMOHHOTO THITA, YKOMIUICKTOBAHHBIC CIICIIMAN3UPOBAHHON MeOCITBIO
1 TEXHIYECKUMH CPEJICTBAMH OOYUICHUS: MYyIbTHMEINIHOE 000pyTOBaHHE JUTS TIPEIOCTaBICHHS yaeOHOH nHdopMarmm
OOJBIIION ayAUTOPUH W/UIH 3BYKOYCHIIMBaIoLIee 000pyIoBaHNe (CTAlIMOHAPHOE WK TIEPEHOCHOE).

7.2

VaeOHbIC ayANTOPHH AL IPOBEACHHS 3aHATHIA CEMUHAPCKOT0 THIIA, TPYIHIOBBIX M MHIUBUIYaIbHBIX KOHCYIbTAlNi,
TEKYILETO KOHTPOIS ¥ MPOMEKYTOUHON aTTeCTalH, YKOMILUIEKTOBaHHbIE CTIEIMANIN3UPOBAHHON MeOEeNbIo U
TEXHHYECKUMH CPEIICTBAMH OOYUICHUS: MyIbTUMEINIHOE 000pYy/IOBaHHE H/MITN 3BYKOYCHITHBAIOIIee 000pyIOBaHIEe
(cTanmoHapHOE WM TIEPEHOCHOE)
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IomemnieHust A1 CaMOCTOSTENBHOM PabOTHI, OCHAIICHHBIE KOMIBIOTEPHOH TEXHUKOH ¢ BO3MOKHOCTBIO ITOAKIIOYSHHUS K
cetu "MHTepHET" 1 00ECHeUeHNEM HOCTYIIA B MICKTPOHHYIO HH(POPMAI[OHHO-00pa30BaTEIbHYIO CPEY YHHBEPCUTETA.

7.4

INomemnieHust a1 XxpaHEeHU ¥ PO IIIAKTHIECKOT0 00CITY)KUBAHUS yIeOHOT0 000pyTOBaHHS




