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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 KOMHeTeHHI/Iﬁ JJIA peHIeHI/IH SKOJIOTUYCCKUX
po0JeM C UCTIOJNIB30BAHUEM HH)KEHEPHBIX METOIO0B U COBPEMEHHBIX HAYYHBIX 3HAHUN O MPOEKTaX M KOHCTPYKLHUSIX
TEXHHYECKUX YCTPOUCTB, MPEAyCMaTPUBAIOIIUX COXPAHEHHE 3KOJIOTHUECKOrO PABHOBECHS M 00€CIIEYMBAIOIINX
0€30I1aCHOCTh KU3HEAEATEILHOCTH.

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

[ux (pasgen) OIT: | 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, MaTeMaTU4I€CKOro aHaJIn3a U MOACITINPOBAHUA

OIIK-1.5 IIpuMeHsieT IUIs pEICHUS SKOJIOTHYECKUX IPOOJIeM HHKEHEPHBIE METOIBI M COBPEMEHHBIC HAYYHbIE 3HAHUS O IIPOCKTaX U
KOHCprKI_[I/IHX TCXHHUYCCKHUX ychOﬁCTB, Hpel[yCManI/IBaIOHII/IX COXpaHeHI/Ie 3KOJIOTHYECCKOIro paBHOBeCI/Iﬂ n O6CCHC‘H/IBaK)H_H/IX
0€30MMacHOCTh KU3HEAEATEILHOCTH

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

3.1 |3nars:
3.1.1 | - TeopeTHUecKHe OCHOBHI ()YHKIIMOHHPOBAHHS SKOCHCTEM U IIPHYHHHO-CIICACTBCHHBIC CBSI3U MEKAY ISSTEIbHOCTHIO
YeJIOBEKA M COCTOSIHUEM OKPYXKAIOLIEH Cpesbl;
3.1.2 | - “”EKeHEPHBIE METOBI ¥ KOHCTPYKIINH TEXHUIECKUX YCTPOMCTB, MPETyCMaTPUBAIOIINX COXPAHEHNE HKOIIOTHIECKOTO
paBHOBecHs M 00eCIeYNBaIOIIX O0€30MaCHOCTh KI3HEACATCIBHOCTH;
3.1.3 | - 0cOOEHHOCTH MOHUTOPUHTA, IPOTHO3UPOBAHMS U OIIEHKU 3KOJIIOTHYECKOI 0€30MacHOCTH 00BEKTOB;
3.1.4 | - mpUHIXIBI PaMOHAIBHOTO IPHUPOIOIIONB30BAHNS U TPABOBEIE OCHOBEI 00ECTIEYEeHHS SKOJIOTMIECKOH 0€30MacHOCTH H
YCTOMYMBOIO Pa3BUTHSL.
3.2 | YmeTh:
3.2.1 |- ncrionp30BaTh 3HAHMSA OCHOBHBIX 3aKOHOMEPHOCTEH (DYHKIIMOHHPOBAHMS SKOCHCTEM M MPUHINIIOB PAIIOHATEHOTO
IPUPOIONONG30BAHUS IS PELICHUS 33124 IPO(ECCHOHANBHOHN eI TeTbHOCTH;
3.2.2 | - MPUMEHATH METOBI SKOIOr0-9KOHOMHUYECKOH OIIEHKH MEPOIPHUATHI 11 00eCIIeUeHNS SKOIOTHIHOCTH
MIPOU3BOACTBEHHBIX MPOLIECCOB,;
3.2.3 | - mpUMEHATH 3aKOHOAATEIbHYIO 1 HOPMAaTHBHYIO 0a3y B 0071aCTH IPHPOXOOXPAHHON NEeATSTBHOCTH
3.3 | Biagers:
3.3.1 | - npoBeJeHUs OLIEHKU HETaTUBHOI'O BO3JCHCTBUS HA OKPYXKAIOLLYIO CPely, SKOJIOr0-5KOHOMHUECKOr0 pacyeTa st
obecredeHns] SKOIOTMYHOCTH PON3BOACTBEHHBIX IIPOIIECCOB;
3.3.2 [ - 000CHOBaHHOTO BEIOOpA HH)KCHEPHBIX METOJIOB M KOHCTPYKIUI TEXHHYECKUX YCTPOUCTB, IPEIyCMaTPHBAIOIINX
COXPAaHCHHE SKOJIOTMYECKOTO PABHOBECHS M 00ECTICUNBAIONINX O€30ITaCHOCTD KHU3HEICSTENEHOCTH
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 5KOJIOTMU B CUCTEME 3HAHUH O YeJIOBEKE, TEXHUKE U 4 2
npupoe. CBs3b ¢ o0miel skonorueit. OCHOBHBIE TOHATHS, 33]1a91, METO/IBI,
3aKOHBI 9Konoruu. /JIex/
1.2 Hcnonb3oBanue xpomarorpadpuuecKux METOOB aHaIu3a MIPU ONpeAeTIeHUN 4 2
3arps3HEeHUs BO3AyIHOM cpensl /T1p/
Pazpnen 2. Opranusm u cpefa o0MTaHusA.




2.1

Abuornueckue, ONOTHIECKUE U aHTPOIOTeHHBIE (DAaKTOPBI. DKOIOTHYECKUE
OCHOBBI YCTOHYMBOCTH OMOCHCTEM Pa3IM4HOro ypoBHs. buocdepa, yenosek u
€ro 31I0poBhe. bruoreoxummdeckue mporecchl B onocdepe. TexHodbnochepa.
VYpb6aumsanus u ee BIUstHUE Ha 6uocdepy. DkcrepumenT «buochepa-
2».CTpyKTypa 1 cocTaB aTMOc(epbl. AHTPOIIOTeHHOE BO3JIeiiCTBUE Ha
aTMoc(epy: HICTOUHHKH, 3arPsI3HUTEIIH, TTOCJIC/ICTBHS 3arpsI3HEHHUI.
OcoOeHHOCTH BO3/ICHCTBIS TPAaHCIOPTHEIX 00BhEKTOB. MIHXKEeHEepHBIEe perIeHus
1o 3amure atMoctepsl.l'uapocdepa u ee pons. 3amackl BOAbL. AHTPOIOT€HHOE
BoO3ZIeHicTBHE Ha ruApocepy: HCTOUYHUKH, 3arPSI3HUTEIH, TOCIECICTBHS
3arpsisHeHust. OcOOCHHOCTH BO3NCHCTBHS TPAHCTIOPTHBIX O0BEKTOB.
OobecrieueHne Ka4ecTBa BOAHBIX 00BEKTOB HA OCHOBE MHXEHEPHBIX

pewmennid. CTpoeHue, CoCTaB U CBOMCTBA TUTOC(Ephl. AHTPONOreHHOE
BO3/IeHiCTBHE Ha JIUTOC(EPY: HCTOUHUKH, 3aTrPA3HUTEIH, TOCICICTBHS.
OcobeHHOCTH BO3/IeHCTBIS Ha THTOC(Epy P CTPOUTEIBCTBE M SKCILTyaTaIlun
TPaHCIIOPTHBIX 00BEKTOB. Jlerpaanus no4s. PeKyabTHBALMS [TOYB U HX
palroHANbHOE HCIOIb30BaHue. /JIek/

2.2

HccnenoBanue BEIOPOCOB 3arPS3HSIONIMX BEIIECTB OT MEPEABIKHBIX
HCTOYHUKOB
Mp/

23

HccnenoBanue BEIGPOCOB 3arpsA3HSIONIMX BEIIECTB OT CTAIIMOHAPHBIX
HUCTOYHUKOB 3arps3Henus /I1p/

24

HcTovHMKY 3arpsi3HEHUs BOAHBIX 00BeKTOB /Ip/

Pasnen 3. 3arpsi3Henusi B TexHocgepe

3.1

[Mapamerpuueckue 3arps3HEHUs B TeXHOCc(epe: IIyM, BUOpamus, paauarms,
OJICKTPOMAIrHUTHBIC IT10JIsA, TCIIJIOBOC, CBETOBOC 3arpsA3HCHUC. HOH?{TI/IG,
0COOEHHOCTH, MacIITa0bI BO3/ICHCTBHA Ha YenoBeka 1 OnoTy. Bxman Tpancmopra
B napameTpuueckue 3arpsisneHus. Ilytu 3amuTsl. /Jlex/

32

DKonoruyeckast OreHKa 6e30MacHOCTH IPUMEHEHHUSI CTPOUTENbHBIX
matepuainos /T1p/

Pa3nen 4. PanuonanbHoe NPUPOIONOIb30BAHNE KAK OCHOBA KOOI HYeCKOM
0e30I1aCHOCTH rocy1apcrBa.

4.1

IpupoanbIe pecypchl 1 0COOEHHOCTH UX MCIONB30BaHUSA. DKOIOro-
9KOHOMUYECKHE 1 MPaBOBBIE OCHOBBI OXPaHbI OKpYXkKaroeil cpeabl. DKo-
3aIIMTHAs TEXHUKA ¥ TEXHOIOTWH. Hanmydmme 1oCTyImHbIe TEXHOIOTHH.
VHxeHepHO-9KONOrHYeCcKUe N3BICKAaHUS U IIPOCKTUPOBAHNE CHCTEM
9KOJIOTMYECKON 3aIUThl 00bEKTOB. JKU3HEHHBIN UK TPOAYKIHH U
0COOEHHOCTH 00paIeHHs C OTXOJaMH POU3BOACTBA U ITOTPEOIICHUS.
MasnooTxXoHbIe TEXHOIOTUH, YKOJIOTHIECKH Oe30IIacHBIe MaTePHAIbl 1
MIPOAYKTHI IPOU3BOACTBA. /JIex/

4.2

HccnenoBanue GopMUPOBAHUS OTXOIO0B PEAIPHATHH
KeJIEe3HOIOPOKHOTO TPAHCIIOpTa
Mp/

43

WHxeHepHbIE pelIeHNs 110 OYMCTKE CTOYHBIX BOJ mpeanpusituii /T1p/

Paspnen 5. YnpasieHnue npupoaonoib30BaHHEM.

5.1

HopmupoBanue xauectBa okpyxarome cpeasl. OrieHKa Bo3IEHCTBUS Ha
OKPYXAIOIIIyI0 CPENY, B TOM YHCIE B TPAHCTPAHUIHOM KOHTEKCTE.
OKONOru4ecKuil puck. DKOIOrHIeCKUH yiepo. DKomoruueckas 3KCIepTusa.
OKONOrHYeCKUi MOHUTOPHHT. DKOIOTHICCKUH MEHEKMEHT. ['ocynapCcTBeHHBIH
9KOJIOTMYECKUH Ha30p M TIPOM3BOACTBEHHBIH IKOJIOTMIECKHUI KOHTPOIb.
Ceprudukanus u ayaur. /JIex/

Paznen 6. YeroiiunBoe pa3puTue.

6.1

DKOIOro-3KOHOMHYECKast COANTaHCUPOBAHHOCTD TEPPUTOPUH KAk
rocyiapctTBeHHas 3aa4a. CoBpeMeHHast 3Koornieckas curyaius B Poccun.
Konnemniust ycToiunBoro pa3sutusi. OCHOBHBIC INT00ATbHBIC IKOIOMHICCKUE
Bb130BbI, YC MPUPOAHOrO U TEXHOTEHHOT0 Xapaktepa. MexIyHapoHoe
COTPYJHHYECTBO U HAITMOHATIbHBIC HHTEpeChl Poccun B cdepe skomorun. /JIex/

Paznen 7. CamocTosiTesqibHas pa6oTa 00y4arouxcs

7.1

[oxroroka k snekuusm /Cp/

16

7.2

IoxroroBka K npaktudeckuM 3aHsatusM /Cp/

16




7.3 Pemenue keiicos /Cp/ 4 19

Pa3nen 8. KonrakrHas pabora

8.1 3auget /KD/ 4 0,25

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHHS IIPOMEXKYTOYHOH aTTECTAllMH OOYJAIOMINXCSl MPUBEICHEI B MIPHUIOKECHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BUBI TEKYILEr0 KOHTPOJS MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUM, KPUTEPUH UX OLICHUBAHUS,
pacmpeeneHre 0auToB IO BUAAM TEKYIETO KOHTPOJIS pa3padaTHIBAOTCS MTPENoIaBaTeNieM JUCIUIUINHEI C YISTOM €€ CIIeIIn(DUKH U
JIOBOZIATCS IO CBEJICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpEnogaBaTeieM AUCHUILUTMHBI (MOIYIs) B paMKaxX KOHTaKTHOU
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronxcs. st pUKCHpPOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIOB30BAThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomennyemas quteparypa

6.1.1. OcHoBHas1 JInTEpaTypa

ABTOpBI, COCTAaBUTENN 3aryaBue Wznarensc Oi1. aapec
TBO, TOX
JI1.1 |IaBnoBa E. U., OKOIOrus TPAHCIOPTA: YIEOHUK U IPAKTUKYM IJIS BY30B Mocksa: | https://urait.ru/bcode/44
Hosukos B. K. IOpaiir,
2020
JI1.2 | Jlapuonos H. M., IMpombImneHHAast 3KOIOTUs: YueOHHK U IPAaKTHKYM Ul By30B | MockBa: | https://urait.ru/bcode/44
Pa6bimenkos A. C. IOpaiir,
2020

6.1.2. lonoJIHMTeJILHAS TUTepPaTypa

ABTOpBI, COCTaBUTEIH 3arnmaBue Wznarensc Om. agpec
TBO, TOJ
JI2.1 |Toraii A. B., Dkosorus: YdeOHUK U MTPAKTHKYM ISl BY30B Mocksa: | https://urait.ru/bcode/44
TamroxwH C. 1., IOpaiir,
®wun C. C., 2020

TamoxuH A. C.,
Kopcako A. B.

6.2 UndopManmoHHbie TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIeCTBJIeHHH 00pa30BaTeILHOTO MPouecca Mo AUCIUATLINHE
(Mony.r0)

6.2.1 IlepeveHb JINIEH3NOHHOTO U CBOOOTHO PACHIPOCTPAHSIEMOr0 MPOrPAMMHOTIO 00ecTieYeHu s

6.2.1.1 [ Microsoft Windows

6.2.1.2 | Microsoft Office

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

6.2.2.1 | baza nannbix «Oxonor» https://ecoportal.info/

6.2.2.2 | IIpoMblIliIeHHAs U 9KOJIOrHYecKast 6e30macHoCTh: https://prominf.ru/

6.2.2.3 | Uadopmanmonnas cuctema Koncynsrantlmoc http://www.consultant.ru/

6.2.2.4 | UacopmarmonHas cuctema ['apanrt http://www.garant.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VaeOHBIC ayAUTOPHH IS IPOBEICHUS 3aHATHH JICKIIMOHHOTO THITA, YKOMIUICKTOBAaHHbIE CIICIIANIN3HPOBAHHON MeOEeNbIo
U TEXHUYECKUMU CPEACTBAMH O0YUEHHSI: MyIbTUMEIUITHOE 000pyJOBaHHE AJIS IPEeIOCTaBlIeHHs yIeOHOH nHpOopMaun
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBAIOLIee 000pyaoBaHNe (CTAllIOHAPHOE WM IEPEHOCHOE).

7.2

VYyeOHbIe ayTUTOPUH JUTS IPOBEACHNUS 3aHATHH CEeMUHAPCKOTO THIIA, TPYHIOBBIX U HHANBHAYAIBHBIX KOHCYIbTALNH,
TEKYIIETO KOHTPOJISL ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUICKTOBAHHBIC CIICIHAIH3UPOBAHHON MeOEIIhI0 U
TEXHIHYECKUMH CPEICTBAMH O0YUECHUS: MYIIbTHMEIUIHOE 000pyIOBaHHE H/MIN 3BYKOYCHIINBAIOIIee 000pyJ0BaHUE
(cTanoHapHOE WM IEPEHOCHOE)

73

[TomMernieHust U1 CAMOCTOSATENLHON paboThI, OCHALIIEHHBIE KOMIIBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO TTOAKIIIOYECHUS K
cetu "MHTepHeT" 1 00ecneueHueM JOCTyIa B 3JIEKTPOHHYI0 HHPOPMAIIIOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4

[Momermenust 11 XpaHeHUs] U TPOYUITAKTHIECKOr0 OOCITYKIBaHUS Y4eOHOr0 000pyI0BaHUS




