MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumeHnoBanue o0pa3oBare/ibHOMN NPOrpaMMbl. YipaBJieHHe NPOeKTAMU B TeILUIOIHEPreTUKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
IKOJOI'MYECKAS BE3OITACHOCTD

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 73,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAs:
HNHTepBbIO
Pemenue 3agau

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K I/I.A.
Bnageneyu CynTaHrysuH W.A.
HpeHOI[aBaTeJ]B WaenTudmKaTop R9d6610c6-SultanguzinlA-8f831eal CyﬂTaHry:’,HH
(LOIKHOCTB) (mozruch) (pacuupoBKa IOIINCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenenun o Bnagensue L3N M3K
PYKOBOHHTCHB Bnageney, Open [.A. o
O6pagOBaTeHLHOﬁ IIporpamMmabl VneHTUdMKaTOp R5b6e86e9-FreyDA-4615d1cb H.A. CI)pePI
(OIKHOCTB, YUCeHasl CTETICHb, YUCHOE (mozmucs) (pacuupoBKa IOIIUCH)

3BaHHUE)

MoanucaHo 3NeKTPOHHON nognuceio $TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K

3aBetyroumii BhITycKatoIIEi S KypioKosa T
Ka(bez[pbl WaeHTudHKaTop R6ab6dd0d-KurdiukovaGN-ca01d8 F.H. KypI[IOKOBa

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE (mozrucs) (pacuupoBKa IOIIUCH)
3BaHHUE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHusi AucuMmaMHbI: Lleab OCBOEHMS NUCHUIUIMHBI COCTOUT B HM3YyYEHUH CIIOCOOOB
OIICHKHM 53KOJIOTHYECKOM O€30MacHOCTH HJHEProTEXHOJIOTHYECKUX U TEIJIOIHEPreTUUYECKUX CHUCTEM
MPOMBIIUICHHBIX MPEANPUITHIA, BRIPAOOTKAa HABBIKOB y CTYJEHTOB CaMOCTOSITENIILHO (POPMYIHpPOBATH U
peliaTh 3a7a4u pacdyera M OICHKU BO3JCUCTBUS BPEIHBIX BRIOPOCOB YHEPTrOTEXHOJOTUIECKIX arperaTos
Ha OKPY’KaIOIIYIO Cpeay.

3agauu AUCHUILIMHBI

- CaMOCTOSITEIBHOTO (hOPMYIMPOBAHUS 3a/1a4H OLEHKU HKOJIOTMYECKOI 0€30I1acCHOCTH CHCTEM U
MPOLIECCOB NMPOMBINIIEHHOM TerosHepreTuku (I1T);

- IPUMEHEHHSI METO/I0JIOTHIO TI0CIIeI0BATEIbHOCTH BO3/IEHCTBHUS HA OKPYKAIOIIYIO Cpeay AJis
pelIeH s TOCTAaBICHHBIX 33124 C IeJIbI0 TOBBIIIEHHS SKOJIOTUYECKON U SHEPTeTHIECKOH 3P (HEKTUBHOCTH

yctanoBok I1T;

- OCBOEHHS OCHOBHBIX 3TallOB METOJI0JIOTUH TOCIIEA0BATEIBLHOCTH BO3AEHCTBHSI HA OKPYKAIOILYIO
cpeny (onpezaeneHUe KOJIMYECTBA BPEAHBIX BEIOPOCOB; pacceMBaHKUE UX B aTMOc(epe; Bo3eiicTBHE
M3MEHUBILEHCS PU3EMHON KOHIIEHTPAIMK BPEIHbIX BEILIECTB Ha 30POBbE JIOJEH, CENbX03yroius,
CTPOUTENIbHBIE COOPYKEHUS; SKOHOMUYECKas OLIEHKa IPUYMHEHHOTO OKpY Kartolllel cpesie Bpeaa);

- CUCTEMHOT0 MBIIIICHHSI Ha TIpUMEpaXx MOBBIIICHUS SHEPreTHYecKoi 3P PEeKTUBHOCTH 0OOHEKTOB
I1T ¢ yyeToM T€XHOJIOTUYECKUX, IKOJIOTUIECKUX U SKOHOMUYECKUX (PAKTOPOB;

- aHaAJIM3a CYIIECTBYIOIIUX CUCTEM U HX 3JIEMEHTOB, pa3pabOTKH U BHEAPEHUS HEOOXOIUMBIX
U3MEHEHUH B UX CTPYKTYpE C MO3UIMIA NOBBIILIEHUS 3KOJIOTHYeCcKOi 3(h(heKTUBHOCTH U

HEProcOepeKeHUS;

- IOJTy4eHUs1 HH(POPMALIMU O HOBBIX HAlpaBJIEHUSX B COBEPLICHCTBOBAHUU JAHHBIX CUCTEM B
OTEYECTBEHHOH U 3apyOeKHOM MPAKTUKE, pa3BUBATH CIIOCOOHOCTH OOBEKTHBHO OLEHUBATH
IPEUMYIIECTBA U HEAOCTATKU CUCTEM M MX 3JIEMEHTOB, KaK OT€YECTBEHHBIX, TaK U 3apyOEIKHBIX;

- 03HAKOMJICHHS C Pa3IMYHBIMU 3apy0eKHBIMH TPOTPAMMaMU JIJIsl OLICHKH BO3JCHCTBUS BPETHBIX
BbIOpOCOB Ha okpykatomryto cpeny: ISC, EcoSense, EMEP, Roadpol, Pathways, EXMOD;

- ocBoenwus nporpamm ISC Manager u Caline Manager 1715 pacueTa pacceuBaHUs BPEIHBIX
BBIOPOCOB B OKpy»katouie cpeze Ha 6aze «Ilanopama» I'MIC Kapter 2008.

CDOpMI/IpyeMLIC y o6yqafomeroc51 KOMIIETCHIIUU U 3aIlJITaHUPOBAHHBLIC PE€3yabTAThI oﬁyqemm o
JUCHUIITIMHE, COOTHECCHHBIC C HHAUKATOPAMHU JOCTUKCHUA KOMIIEeTEeHIIMIi:

Koa m HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

ITK-1 CrocoOeH BBIOIHATE
pa3paboTKy u
MOJIEpHH3AIUI0 00BEKTOB
TETUTOPHEPTETHKY U
TEIUIOTEXHUKH C Y4ETOM
COBPEMEHHBIX IpobIeM
TETIOPHEPTETHKH,
9KOJIOTHYCCKOU
0e30IMacCHOCTH U C TEXHUKO-
SKOHOMHUYECKUM
000CHOBaHHUEM
MIPUHUMAEMBIX PELICHUI

N J1-2nik-1 BeimomHseT olieHKy
BIIUSIHHST 00BEKTOB
TEIUIOPHEPTETUKHU U
TEIUIOTEXHUKH HA
HKOJIOTHYECKYIO OOCTaHOBKY

3HATh!
- 1 00J1afaTh CIOCOOHOCTHIO MPUMEHSTh
COBPEMEHHBIE METO/Ibl UCCIIEI0BAHUS,
OLICHMBATbh U IIPEJICTABIIATh PE3YJIbTATHI
BBITIOJTHEHHON pa0oOThI;

- ¥ UCIIOJIb30BaTh NPUKIIATHOE
IporpaMMHOe oOecrieueHue i pacyera
napameTpoB U BeIOOpa
TEIUIO3HEPreTUUECKOTO,
TEIJIOTEXHUUYECKOTO U
TEIUIOTEXHOJIOIHYECKOT0 000PYA0BaHUS;
- ! UCIIOJIb30BaTh COBPEMEHHBIE U
MePCIEeKTUBHbIE KOMIIBIOTEPHBIE U
UH(POPMALIMOHHBIE TEXHOJIOTHH;

- ¥ UCIIOJIb30BaTh MPUKIIATHOE
porpaMMHoOe oOecrieueHue i pacyera
HKOJIOTMUYECKUX XapaKTePUCTUK
aBTOMOOWJIBHOT'O TPAHCIIOPTA.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

YMETh:
- OIPEENIATh IMOKA3aTeIN TEXHUIECKOTO
YPOBHS U KOJIOTUYECKUX XaPaKTEPUCTHK
MIPOCKTUPYEMBIX 00BEKTOB WIIH
TEXHOJIOTHYECKUX CXEM;

- hopmynrpoBaTh 3a1aHKUS HA Pa3pabOTKy
MPOEKTHBIX PEIICHUH, CBSI3aHHBIX C
MOJICpHHU3AIMEH TEXHOJIOTHIECKOTO
000pyI0BaHUs, MEPOIIPUATUSIMH 110
VIYYIIEHUIO YKCIUTyaTallMOHHBIX
XapaKTePUCTHK, ITOBHIIICHUIO
HKOJIOTHYECKOM 0€30IacHOCTH,
VIIYYIIEHUIO YCIIOBHH TPY/a, SKOHOMHH
pecypcos;

- HaXOJIUTh TBOPYECKHE PEIICHUS
po(eCCHOHANIBHBIX 3a]1a4, TOTOBHOCTHIO
MIPUHUMATH HECTaH/IAPTHBIC PEIICHHUS,

- a0CTpaKTHO MBICIIUTH, 0000IIATh,
aHAITM3UPOBATH, CHCTEMATH3UPOBATh U
IIPOrHO3UPOBATh.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaNbHOW —00pa3oBaTeNbHON  mporpamme
VYnpasienne npoektamu B TerutodHepretuke (manmee — OIIOIT), mampasnenust moaroroBku 13.04.01
TennosHepreTuka u TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 00Opa30BaHKE - MarucTparypa.

TpC6OBaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:

- 3HAaTb MCTOJbI U allltapaThsl 110 3alIUTEC Oprxca}omeﬁ CpCAblL

- YMCTh p€ulaTh 3aga4 MaTCMAaTUICCKOro MOJACIUPOBAHUA U OIITUMU3AlIUU TCIINIOOHCPICTHYCCKUX
CHUCTEM

PesynbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaIU(PUKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Bcero uacos
Ha pa3zen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncyneranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

~

8 9

10

11

12

13

14

15

OCHOBHEIE ITOJI0KEHHUS
METOJI0JIOTHH
MOCJICI0BATEIbHOCTH
BO3JICHCTBUA Ha
OKPYXKAIOUIYI0 Cpeay
Impact Pathways

Plw

N
[Sa}

ENFN

- 0.5

14

11

DKojoruyeckas
06e30MIacHOCTb B
MIPOMBIIIJIEHHON
TEIUIO3HEPTETHKE.
[IpumMeps1 coBMECTHOTO
perreHus
SHEPreTUYCCKUX U
9KOJIOTHYECKHX 3a/1a4.

51

1.2

CoBpemeHHOE
COCTOSIHHE
IIPOMBIIIIJIEHHON
TEIUIO3HEPTeTHKH

41

1.3

OCHOBHBIE MTOJIOKEHUS
METO0JIOTHU
IOCIIEIOBATEILHOCTH
BO3JIEHCTBHS Ha
OKPYXKaIOLIYI0 Cpeay
Impact Pathways

51

1.4

dusnyeckoe
BO3JICHCTBHE Ha
MIPUPOY, Ha 3I0POBbE
JIIOJIeH BPEIHBIX

51

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: J{ns
IIOATOTOBKH U OCBOCHUA H606X0}II/IMO BbIYYUTH
CoJiep KaHre OCHOBHBIX ATAllOB METOJIOJIOTUN
MOCIIEZIOBATEILHOCTH BO3ACHCTBHS BPEAHBIX
BBEIOPOCOB Ha OKPYXKAIOIIYIO CPELy.

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], rm. 1
[2], 3-44
[4], 10-53




npuMecei B aTMocdepe

1.5

DKOHOMHYECKAs
OIICHKa BO3JCUCTBUS Ha
OKPYKAIOMIYIO CPeay

5.1

0.1

IIpumenenue
nporpammsl ISC
Manager s perieHust
3a7a4 OIICHKH
BO3JEHCTBUS BPEIHBIX
BEIOPOCOB OOBEKTOB
MIPOMBIIIIJIEHHON
TEIUIOPHEPreTUKU Ha
OKPYKAIOLIYIO CPeIy
Ha JIOKaJIbHOM YpPOBHE

15.5

0.5

2.1

PacceuBanue BpeHbIX
BBIOPOCOB

51

0.1

2.2

IIpumenenue
reonH(pOPMAITUOHHBIX
CHUCTEM JIJISI peIICHHS
mpobieM
JKOJIOTHYECKOM
0e30macHOCTH

4.2

0.2

2.3

IIpumenenue
nporpammsl [SC
Manager 1715 peleHus
3aJja4 OLIEHKH
BO3JEHCTBUS BPEIHBIX
BBIOPOCOB OOBEKTOB
IIPOMBIIIIJIEHHON
TEIUIOPHEPTeTUKH Ha
OKPY’KalOLIyI0 Cpeny
HA JIOKAJIbHOM YPOBHE

6.2

0.2

ITo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:
OcBoeHHE METOJIOB PacieTa pacCcenBaHuUs
BPEIHBIX BEIOPOCOB Ha JIOKAJIBHOM YPOBHE.
Ocpoenne nporpammsl [ISC Manager. Utenue u
OCBOCHHE Pa3IeNIOB YIeOHOTO TIOCOOHS 10
3aJJaHHOMY BapUaHTYy pacyera.

H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[3], 16-20
[4], 23-31
[5], 78-90

[Ipumenenue
nporpammMsl EcoSense
JUISL pelIeHus 3a1a4
OILIEHKU BO3/EHUCTBUSA
BPEIHBIX BEIOPOCOB
00BEKTOB
IIPOMBIIIIJIEHHON

114

0.4

Ilo020mogka K npakmuueckum 3auAmMuam:
OcBoeHue METOJI0B pacyeTa pacCeUBAHUS
BPEIHBIX BEIOPOCOB Ha PETHOHAILHOM YPOBHE.
OcBoenue ctpyktypsl nporpammel ECOSENSE
1 MeTO/I0B paboThl ¢ Hell. [IpeaBapuTenbHbIN
nepecyeT UCXOAHBIX JaHHBIX B 3aJJAHHOM
(opmare IporpaMMBlL.




TEIJIODHEPTETUKH Ha
OKPYKAOLIYIO CPeIy
Ha PErHOHATLHOM
YpOBHE

3.1

MopaenupoBaHue
MPOLIECCOB
paccenBaHHA Ha
OoBIIHe PACCTOSHUS

52

0.2

3.2

IIpumenenue
nporpammbl EcoSense
JUISL peLIeHUs 3a1ad
OLICHKU BO3/ICUCTBHUS
BPEIHBIX BEIOPOCOB
00BEKTOB
IIPOMBIIIIJICHHON
TEIUIOPHEPreTUKU Ha
OKPYKAIOLIYIO Cpeny
Ha PErHOHAIBEHOM
YpOBHE

6.2

0.2

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[3], 21-25
[4], 36-39

IIpumenenue
nporpamMmbl CALINE
Manager 1715 peleHus
3aJa4 OUEHKH
BO3JEHCTBUS BPEIHBIX
BBIOPOCOB OT
aBTOMOOHMIBHOTO
TpaHCHOPTa Ha
Pa3IUYIHBIX BUAAX
TOIIJIMBA Ha
OKPY’KaIOUIYIO Cpeny

22.6

4.0

0.6

12

4.1

O1ieHKa BO3IEUCTBUS
BPEIHBIX BEIOPOCOB
aBTOMOOHIIEHOTO
TpaHCHOPTa Ha
OKPYKAIOIIYIO CpeIy
npu pabore Ha
OeH3uHe, IU3EILHOM U
ra30MOTOPHOM TOIIJIMBE

51

0.1

4.2

IIpumenenue

6.1

0.1

Ilo020moeKa K npaKmuyecKuUM 3auamusam:
OcBoeHHE METOJIOB pacyeTa pacCeuBaHUs
BPEIHBIX BEIOPOCOB OT aBTOMOOMIIBHOTO
TPAHCIIOPTa Ha JIOKaJIbHOM ypoBHe. OCBOCHUE
nporpammsbl Caline Manager. CamocTosiTesIbHO®
M3YYEeHHE Pa3esioB y4eOHOTO TOCOOHS 1Mo
BJIMSIHHIO XJIaJJar€HTOB Ha TJ100aibHOe
MOTeTJICHHE.

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[4], 209-276




nporpamMsl CALINE
Manager Juist penieHus
3a7a4 OLEHKH
BO3JEHCTBUS BPEIHBIX
BEIOPOCOB OT
aBTOMOOMIHLHOTO
TpaHCIIOPTa Ha
Pa3IMIHBIX BUAAX
TOIUIMBA Ha
OKPYXAIOIIYI0 Cpeny

4.3 BosgeiicTBue BpeIHBIX 5.7 2 - 0.5 - 0.2 - - - 3 -
BBIOPOCOB Ha
riobansHOe
[OTEILICHHE

4.4 OreHKa BIUSHUA 5.7 2 - 0.5 - 0.2 - - - 3 -
XJIaJJar€HTOB
Pa3IUIHOTO MMOKOJICHUS
Ha riao0anpHOe

HOTETJICHHUE
OKk3aMeH 34.0 - - - - - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 - 16. - 2.0 - - 05 40 335
0
Hroro 3a cemecTp 108.0 16 - 16. 2.0 - 0.5 735

0

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmiit koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble nON0HCEHUA MEMODON02UU HOCI008AMENbHOCIIU 8030UCIBUS HA OKDYHCATOUYVIO
cpedy Impact Pathways

1.1. Dkonoruyeckast 6€30MaCHOCTh B MPOMBIIIUIEHHON TeriosHepreTuke. [Ipumepst
COBMECTHOT'O PEIICHUS SJHEPTETHUECKUX U IKOJIOTMUYCCKHX 3a/1a4.

Dkonoruyeckass 0€30IaCHOCTh B MPOMBIIIJICHHOW TEIUIOdHEpreTHKe. [Ipumepsl cOBMECTHOTO
pELICHHs SHEPreTHYECKUX M IKOJIOTUYECKHUX 3ajad: a) OnTuMu3anusi SHEprocHaOXeHUs pEernoHa
0 PKOJIOTHYEeCKOMY Kputepuio. 0) [lepcriekTHBBI MPOU3BOCTBA XJIaIar€HTOB 4-T0 MOKOJICHUS U UX
NPUMEHEHHsST B TEIUIOBBIX HacocaX. B) I[IpuMeHEHHME TEIJIOBBIX HAcCOCOB B  CHUCTEMax
TEIUIOCHA0KEHUsI TOpoja, JKUJIOr0 3JaHUsl W Ha IPOMBILUIEHHOM IPEANPUSATHH. r)
OHeprod((HEeKTUBHBIA TOM C HYJIEBBIM SHEPrornoTpeOICHHEM U MUHUMAIIBHBIM BO3JICHCTBHEM Ha
OKpyXarIryto cpeny. 1) CpaBHEHHE SHEPreTHYeCKOH U IKOJOTHYecKol 3((HEeKTHBHOCTH
Pa3INYHBIX BUIOB aBTOMOOWIBHOTO TOTLIMBA. .

1.2. CoBpeMeHHOE COCTOSIHUE IIPOMBILIUIEHHOH TEIJI03HEPreTUKU

CoBpeMeHHOE COCTOSIHUE HHEpPreTUKU B MHUpe: AJbTEpHATHBHBIE CIIOCOOBI IPOM3BOJICTBA
AIIEKTPUYECKON U TEIIOBOW 3Hepruu. C)KUraHue MCKOMAEMbIX TOIUIMB: YIUIS, Ma3yTa, IPUPOJIHOIO
rasa. Bo30o0OHOBNIsSIeMbIE MCTOYHUKM SHEPrUM: AaTOMHas, TUAPOIHEPIHs, HHEpPrus BeTpa,
reorepMajibHasl U COJHEYHas sHeprus, ouomacca. CoBpeMEHHbIE HOPMATHBBI BPEIHBIX BHIOPOCOB
JUISL Pa3JIMYHBIX TEXHOJIOTUH. .

1.3. OCHOBHBIE NOJ0KEHUSI METOL0JIOTUU I1OCIIEA0BATEILHOCTH BO3JICHCTBUS HA OKPYKAOLIYIO
cpeny Impact Pathways

OCHOBHBIE 3TaIbl METOJOJIOTUH I1OCIIEA0BATEILHOCTH BO3IECHCTBHS Ha OKPYKAIOLIYIO CPELy: a)
TEXHOJIOTUS BBIPAaOOTKU SHEpruu ©O) paccemBaHHE BPEIHBIX BBIOPOCOB U M3MEHEHHUE IPU3EMHON
KOHIICHTPAaluN B) (U3MUECKOE BO3JCHCTBHE HAa MPUPOAY H 3J0POBBE JIIOJEH T) IKOHOMHYECKAs
ouieHka. [IpoGnemsl sxoorun. OCHOBHBIE BpeIHbIE BelleCTBa. [ 100aibHOE MOTEIIEHHE.

1.4. ®usnueckoe Bo3AEHUCTBUE HAa IPUPOY, HA 310POBbE JIIOAEH BpEAHBIX IPUMECEN B
atMocdepe

@YHKIMM J03bI-OTKIMKA (BO3JEHCTBUS). BHe3anHas u XpoHHYECKass CMEPTHOCTh OT YaCTHUIL
neiit 0 10 MkM, okucioB NOX, SO2 u apyrux BpeOHbIX BellecTB. 3a0ojieBaHUS OpraHOB
BEPXHUX JbIXaTE€IbHBIX MyTeH: acTma, OpoHXUT U T.A. Bo3zaelictBue Ha ypoXalHOCTh
CeNIbCKOXO03SMCTBEHHBIX KyIbTYp. BozneiicTBue Ha NMpOAYKTHMBHOCTH >KMBOTHOBOJICTBA, PBHIOHOTO
xo3siicTBa u T.4. [Iporpammuas peanuzanus: nporpamma PATHWAYS, EXMOD..

1.5. DxoHOMHYECKas OLIEHKA BO3JIEHCTBUS HA OKPYKAIOLIYIO CpENY

CrouMocCTh CpeAHEeCTaTUCTUUECKON >KM3HU. CTOMMOCTH JIEUEHHUS Pa3IMyYHbIX 3a00JeBaHM.
Ornenka ymiep6a OT CHIKEHHUS ypoXasl ¢/X KyJIbTYp M KMBOTHOBOJCTBA. CpaBHEHHE C pacyeToM
IUIaThI 32 BPEHBIE BEIOPOCHI IO OT€YECTBEHHONW METOUKE. .

2. Ilpumenenue npocpammul ISC Manager o1 peuerus 3a0ay OUEHKU 6030eliCmeus. 6D€0Hblx
6’bl6DOC06 00beKmos NPOMBLUUACHHOU MENJIOIHEPSeMUKU HA OKDYIHCAIOUVIO CD@OV HA J1I0KAJlbHOM

YPOGBHE

2.1. PaccenBanme BpeIHBIX BEIOPOCOB
MonenupoBaHie NPOILIECCOB pAcCeMBaHUsl Ha KOpoTkue paccrosHus (1o 50 - 100 kwm).
[Iporpammuas peammzarus: a) nporpamma ISC (Industrial Source Complex) 6) mporpamma



pacceuBaHusi OT JMHEWHbIX UcTOUHUKOB ROADPOL. B) cpaBHeHHME C OTEUECTBEHHBIMU
porpaMMaMu pacueTa paccenBaHus Ha ocHoBe Metoanku OHJI-86..

2.2. [IpumeHeHne TeOMH(POPMAITMOHHBIX CUCTEM ISl PELICHUS TTPOOIEM HKOIOTHIECKOM
0e30MacHOCTH

[Tpumenenne reomndopmarmonnsix cucteM (IMC) mns pemenuss npoOieM HKOIOTHYECKOM
o6e3onacHoctu. ['MIC «Ilanopamay Kapta 2008. OcHoBHBIE MeTOIbI pabOTHI ¢ TTporpamMmMoii. Bon
MCXOJHBIX JAHHBIX YHCIEHHOCTH HAaceJIeHUs pernoHoB Poccun..

2.3. IIpumenenue nporpammsl ISC Manager aJist pelieHus 3aa4 OLEHKH BO3JCHCTBUS BPEIHBIX
BBIOPOCOB 0O0BEKTOB MPOMBIIIJICHHOH TEIUIOHEPTETHKHU Ha OKPYKAIOIIYIO CPEly Ha JIOKAIBHOM
YpOBHE

BBoa ucX0AHBIX JTaHHBIX 00 MCTOYHHMKAX BPEAHBIX BHIOPOCOB. [10r0TOBKA MCXOMHBIX JaHHBIX
0 pose BerTpoB. [IpoBeneHue pacyeTOB pacceMBaHHs BpPEIHBIX BBIOPOCOB B arMocdepe Ha
JOKaJIbHOM ypoBHE. OlleHKa BO3JEHCTBUS HW3MEHUBIICICS NPU3EMHON KOHILIEHTpallMM Ha
OKPYXKAIOIIYIO Cpelly. DKOHOMUYECKas OlleHKa yiiepoa oKpyxarolieit cpene..

3. Ilpumenenue npocpammul EcoSense 015 pewenus 3a0a4 oyeHKu 6030eUcmeus 6DeOHbIX
8b10D0C08 0OBLEKMOE8 NPOMBIULIEHHOU MEeNI03HeP2eMUKU Had OKDYACAIOUYI0 cpedy Ha
DE2UOHAILHOM VDOBHE

3.1. MozaenupoBaHue TPOIIECCOB PACCEUBAHMS HA OOJIBIIINE PACCTOSHUS

MopnenupoBanue MpoLECCOB paccenBaHus Ha Oosblime pacctosgHus (o 3000 km).
[IpeoOpa3oBaHue MEPBUYHBIX BBHIOPOCOB BO BTOPUYHBIC BPEIHBIC BEIIECTBA: O30H, a3PO30JIH.
[Tporpammuas peanuzanus: a) mporpamma EcoSense 6) nporpamma EMEP..

3.2. Ilpumenenue nporpammsl EcoSense st pemienus 3a1ay OlieHKH BO3AEUCTBUS BPEAHBIX
BbIOPOCOB OOBEKTOB MPOMBILUIEHHOH TEMJI09HEPreTUKY Ha OKPY’KAIOIIYI0 CpeAy Ha perHOHaIbHOM
YPOBHE

BBox wWCXOAHBIX JaHHBIX 00 HMCTOYHHMKAX BpEIHBIX BbIOpocoB. IlpoBenmenue pacyeToB
paccerBaHMsI BPEIHBIX BHIOPOCOB B aTMoc(epe Ha PerHOHAbHOM YPOBHE C Y4E€TOM MpPOIECCOB
00pa30oBaHMs BTOPUYHBIX BPEAHBIX BEIIECTB B BUJIE a9PO30JIeH Ha OCHOBE CyJIb()aTOB U HUTPATOB..
OueHka BO3JAEHCTBUS WM3MEHHUBILEWCS MPU3EMHOM KOHIIEHTPALIMM HAa OKPYKAIOIIYIO Cpeny.
DKOHOMHUYECKas! OlleHKa yliep0a OKpyKarollel cpesie Ha perioHAIbHOM YPOBHE..

4. Ilpumenenue npocpammor CALINE Manager 0 pewienus 3a0ay OyeHKU 6030eUcmeust
8PEOHbIX 8bl1OPOCOE OM_ABMOMOOUILHO20 MPAHCNOPMA HA PA3AUYHBIX 8UOAX MONIUEA HA
OKDVIHCAOUWLVIO CDeoy

4.1. OueHka BO3/IeHCTBHSI BPEIHBIX BELIOPOCOB aBTOMOOMIIFHOTO TPAHCIIOPTA HA OKPYKAIOIITYIO
cpefdy npu paboTe Ha OeH3MHE, TU3EIBHOM U Ta30MOTOPHOM TOIUIMBE

AHaIN3 SHEPreTUYECKUX U HKOJIOIMUECKHUX XapaKTEPUCTUK aBTOMOOWJILHOTO TpPaHCIOpTa MpH
paboTe Ha pa3NIWYHBIX BUAAX MOTOPHOTO TOIUIMBA. MeETOABI pacueTa pacCeMBaHHs BPEIHBIX
BBIOPOCOB OT JIMHEHHBIX HCTOYHHMKOB. IIporpamma pacdera paccenBaHMsI BPEAHBIX BHIOPOCOB
CALINE Manager OneHka BO3JAEHCTBHS BpEIHBIX BBIOPOCOB aBTOMOOMJIBHOIO TpaHCIOpTa Ha
OKpYXKaroIllio cpeay. JKOHOMHUECKas OIeHKa yiiep0a OKpysKarolleil cpejie OT aBTOTPaHCIOPTA..

4.2. [lpumenenue nporpammbl CALINE Manager st petieHus 3a1a4 OlIeHKA BO3AEHCTBUS
BpPEIHBIX BEHIOPOCOB OT aBTOMOOMJIFHOTO TPAHCIIOPTA HA PA3IMYHBIX BUJIAX TOILJIMBA Ha
OKPYXaIOILYIO Cpeay
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BBOIL HUCXOAHBIX AaHHBIX 00 aBTOMOOWMJILHOM TPAHCIIOPTC Ha Pa3IMYHBIX BHUAAX TOIUIMBA U
aBTOTpacChl B IIpefeNax 3aJaHHoro paioHa. IIpoBeneHue pacueToB pacCeMBaHMs BPEAHBIX
BBIOPOCOB B aTMmocdepe BpEeIHBIX BEIIECTB OT aBTOMOOMJIBHOIO TpAHCIOpTAa Ha 3aJaHHON
aBToTpacce. OlLieHKa BO3JEHCTBUSA M3MEHUBILEHCS MPU3EMHON KOHIIEHTPALMU Ha OKPYXKAIOLIYIO
cpeny. DKOHOMMYECKas OLIEHKA yiiepOa oKpysKaroleil cpeze..

4.3. Bo3aeiicTBue BpeAHBIX BEIOPOCOB Ha TI100aIbHOE TTOTETICHHUE

['mob6anpHOe moteruienne. CyTh mpoOnembl. M3MEHEHHE KOHIIGHTpAaIlMH TMapHUKOBBIX Ta30B
CO2 u CH4 B atmocdepe. [IporHo3pl pa3BUTHS OTpaciel MUPOBOH PKOHOMHUKH M MX BIUSHUE Ha
NapHUKOBBIA 3 ¢ekT. DKOHOMUYECKas OlEeHKa TINo0albHOro NOTeruieHus. HepaBHOMEpHOCTH
BO3/ICICTBUS II100aIbHOTO NOTEIJICHHS HAa Pa3IMYHbIe CTPAHbl U KOHTUHEHTHI MUPA..

4.4. OnieHKA BIHUSIHUS XJIAJJaT€HTOB Pa3IMYHOTO MOKOJICHUS Ha TMI00ATbHOE MOTETICHUE

Hctopusi pa3BuTUS MPOU3BOJCTBA M MPHUMEHEHHUs XJIaJIaleHTOB B TEIUIOBBIX Hacocax,
KOHAWOMWOHEPpAX M XOJOAWJIBbHBIX MallWHaX. CpaBHeHI/Ie CBOMCTB XJ1agJarcHToB 3-ro u 4-ro
MOKOJIEHUI NpPH MX MCIOJb30BaHUU B TEIUIOBBIX HAcCOCaX. JKOJOIMYECKHMH W SKOHOMUYECKHUU
3pPEeKT OT MPOU3BOACTBA XJIAJAreHTOB 4-TO TOKOJICHHS W3 OTEYECTBEHHOTO YIIJIEBOJIOPOTHOTO
CBIPBAL..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. OcHOBHBIE NOJIOKEHUS METOAOJIOTUY TIOCIIEI0BATEIBHOCTH BO3IEHCTBUSA HA OKPYKAIOIIYIO
cpeny Impact Pathways;
2. PaccenBanue BpeIHBIX BEIOPOCOB;
3. [Ipumenenue nporpammel ISC Manager juist peiieHus 3a/1a4 OIIEHKH BO3JCHUCTBUS
BPEIHBIX BEHIOPOCOB 00BEKTOB IPOMBIIUICHHOHN TETJIOOHEPTeTHKY HA OKPYKAIOIIYIO Cpely Ha
JIOKaJIbBHOM YPOBHE;
4. Bo3nelicTBre BpeIHBIX BEIOPOCOB Ha II100aIbHOE MOTEIUICHUE;
5. [Ipumenenue nporpammel EcoSense niist pemienus 3a1a4 OlEeHKH BO3JIEHCTBUS BPEIHBIX
BBIOPOCOB 00BEKTOB MPOMBIIIJIEHHOHN TEII0O3HEPTreTUKH
Ha OKPY’KaIoIyI0 Cpely Ha pErMOHAJIbHOM YPOBHE;
6. ITpumenenne nporpammel CALINE Manager 11 pemeHus 3aad OLeHKH BO3AEHCTBHS
BPEIHBIX BEHIOPOCOB OT aBTOMOOMIIBHOI'O TPAHCIIOPTA
Ha pa3JIMYHbIX BUJIaX TOIUIMBA HAa OKPYKAIOILYIO CPELY;
7. MoaenupoBaHue MPOIIECCOB PACCEMBAHMS Ha OOJIBIINE PACCTOSHUS,
8. DKonoruyeckas 60€30MacHOCTh B MPOMBIIIIEHHOM TeroaHepreTuke. [Ipumepsr
COBMECTHOTI'O PELICHUS SHEPTETUYECKUX U HKOJIOTUYECKUX 3a/1a4:.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no DCZS’()EJZCZM ()MCMUI’UZMHbl (FK)

1. OO6cyxnaeHue MaTepHAJIOB MO COAEepKaHUIO pasjaeina "OCHOBHBIC MOTOKEHHS METOI0JIOTHH
MOCIIE0BATEIHLHOCTH BO3CHCTBHS BPEIHBIX BBIOPOCOB HA OKpYXkKalolyro cpemy Impact
Pathways

2. OOcyxaeHHe MaTepuanoB IO COACPXKAHHWIO pas3ienia MpuMeHeHHs mporpammer [SC
Manager. PekoMeHJaly MO COCTaBJICHHIO OTYETa IIOCJIE€ BBINOJHEHHUS PacyeToB IO
nporpamme.
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3. OOcyxaeHue MarepwalioB IO COACPXKAHWIO pasfena NPUMEHEHUS MPOTpaMMbI
ECOSENSE. PexoMmeHaanuu 1Mo COCTaBJICHUIO OTYETA IMOCIE BBIMOJHEHUS PACUETOB IO
rporpamme.

4, OOcyxIeHHe MaTepuajoB IO COJEpPKaHUIO paszjena NnpuMeHeHus mnporpammbl Caline
Manager. PekomMeHAalMM 1O COCTaBJICHUIO OTYETA IOCJIE€ BBIMOJIHEHUSI PAcdyeToOB IO
nporpamme. OTBETHI Ha BOIPOCHI CTYJEHTOB I10 pasjieiiaM O rio0aJbHOM IMOTEIJICHUU U O
BJIWAHNUU XJIaJar€HTOB Ha I‘HOG&JIBHOG ITOTCIIJICHUC.

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUIUHBI (B

O1eHOYHOE CPEICTBO
(THN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
112]3]4
3HaTh:
Y UCIIOJIB30BaTh MPUKJIAAHOE MPOTPaMMHOE 0OecIieueHue ISt Nutepsrro/IIpumenenune nmporpammbl CALINE
pacuera 3KOJIOTHYECKUX XapaKTEPUCTUK aBTOMOOUIILHOTO Manager uis perieHus 3a1a4 OUEeHKU BO3EHCTBUS
TpaHCIIopTa N -2nk-1 + | BpEIHBIX BEHIOPOCOB OT aBTOMOOUIBHOTO
TpPaHCIOPTA Ha Pa3JIMYHBIX BUAAX TOIUIMBA HA
OKPYKaIOILYIO Cpeny
U UCIOJIb30BaTh COBPEMEHHBIE U MIEPCIIEKTUBHBIE Pemenue 3anau/IIpumenenue nporpammsl ISC
KOMITBIOTEpPHBIE U HHPOPMAIIMOHHBIE TEXHOJIOTHH Manager fuisl pelieHus 3a1a4 OLEHKU BO3AEMCTBUS
N-2nx-1 + |+ BPE/IHBIX BHIOPOCOB 0OBEKTOB IPOMBIIIIIEHHON
TEIJIO3HEPTeTUKU HA OKPY’KAIOILYIO Cpey Ha
JIOKQJILHOM YPOBHE
Y MCTI0JIb30BaTh MPUKIIAAHOE IPOrpaMMHOE oOeciedeHue Jist WuTtepsrio/[Ipumenenne nporpammel EcoSense
pacuera napaMeTpoB U BbIOOpa TEMIIO3HEPreTUYECKOTO, JUTSI peIIeHUs 3a/1a4 OLEHKH BO3JEHCTBUS
TEIUIOTEXHUUYECKOTO U TEIIIOTEXHOIOTMYECKOT O N-2nk-1 + BPEJIHBIX BHIOPOCOB OOBEKTOB IMPOMBILIIEHHON
o0opynoBaHus TEIJIOPHEPTETHUKU Ha OKPYXKAIOLIYI0 cpeay Ha
PETHOHAIIBHOM YPOBHE
1 001a/1aTh CHOCOOHOCTBIO IPUMEHATH COBPEMEHHBIE METO/IbI WuTepBbio/OCHOBHBIE TIOJI0KEHUS METO0JIOTUU
HCCIIEI0BAHMS, OLICHUBATh U MPEJICTABISATh PE3YNbTAaThl NJ-2nk-1 + MOCJIEI0BATEIbHOCTH BO3JEHCTBUS HA
BBITIOJIHEHHON PabOThI OKpy>KarIyto cpeny Impact Pathways
Ymersb:
abCTpaKTHO MBICIIUTh, 0000IaTh, aHATU3UPOBATH, HuTepBbi0/OCHOBHBIE IOJI0KEHUS METO10JIOTUU
CUCTEMAaTU3HPOBATh U MPOTrHO3UPOBATH NI-2mx-1 + MOCJIe0BATENbHOCTH BO3ACHCTBUS Ha
oKpykatomryto cpeay Impact Pathways
HaXOJUTh TBOPUECKUE pelIeHus Tpo(dhecCHOHATbHBIX 3aad, WuTepBbio/OCHOBHBIE TIOJIOKEHUS METOOJIOTUU
TOTOBHOCTBIO MPUHUMATh HECTAHIAPTHHIE PELICHUS N-2nk-1 + MIOCJIE0BATENBHOCTH BO3ACHCTBHS HA
OKpy>KarIIyto cpenay Impact Pathways
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(bopMynHMpoBaTh 33aHUS HAa Pa3pabOTKy MPOEKTHBIX
peLIeHUH, CBA3aHHBIX C MOJECPHU3ALMEN TEXHOIOTHYECKOTO
000pyI0BaHUs, MEPOIPUATUSAMHU 110 YIIYUIIEHUIO
JKCINIyaTalMOHHBIX XAPAKTEPUCTHK, IIOBBIILIEHUIO
9KOJIOTUYECKOM 0€30M1acHOCTH, YIyUIIEHUIO YCIOBUH TpyAa,
9KOHOMMHU PECYPCOB

NI-2mx-1

Nutepsrro/IIpumenenne nporpammbl CALINE
Manager ju1st periieHus 3a/1a4 OIICHKU BO3CHCTBUS
BPEIHBIX BHIOPOCOB OT aBTOMOOUIBHOTO
TPAHCIIOPTA HA PA3IMYHBIX BUJIAX TOILJIMBA Ha

OKPYXAIOMIYIO Cpey

Wutepsrio/[Ipumenenne nporpammel EcoSense
JUISL pEIICHHS 33/1a4 OLIEHKHU BO3ICHCTBHS
BPEIHBIX BEIOPOCOB OOBEKTOB IMPOMBIIIICHHON
TETUIOPHEPTETUKU Ha OKPYKAIOLIYIO Cpelly Ha
pPETHOHAIBHOM YPOBHE

Pemenue 3anay/lIlpumenenue nporpammsl ISC
Manager miis pelieHus 3a7a4 OLEHKH BO3ICUCTBUA
BPEIHBIX BHIOPOCOB 0OBEKTOB MPOMBIIIIIEHHOMN
TEIJIOOHEPTETUKH HA OKPY’KAOILYIO Cpey Ha
JIOKaJIbHOM YPOBHE

OIMPCACIIATH MOKA3aTCIIN TEXHUYCCKOTI'O YPOBHA U
9KOJIOT'MYCCKUX XAPAKTCPUCTHUK MTPOCKTUPYCMBIX 00BEKTOB
WM TEXHOJIOTHYECCKUX CXEM

NI-2nx-1

WuTepBbio/OCHOBHBIC TIOJIOKEHUS METOIOJIOTUN
MOCJIEI0BATEIbHOCTH BO3JEHCTBUS HA
OKpy>KaroIIyto cpeny Impact Pathways

14




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. [Ipumenenne nporpammbl CALINE Manager /1t petieHus 3a/1a4 OlIEHKUA BO3ICUCTBUS
BPEIHBIX BEHIOPOCOB OT aBTOMOOMILHOTO TPAHCIIOPTA HAa PA3IMYHbBIX BUAX TOIIMBA HA
okpyxarotyto cpeny (Uurepsbio)
2. [Ipumenenue nporpammbl EcoSense juist penienus 3aa4 OleHKH BO3/I€MCTBUSI BPEAHBIX
BEIOPOCOB 0OBEKTOB MPOMBIIIUICHHOH TETJIOIHEPTETUKH HA OKPYKAIOIIYIO Cpey Ha
peruoHasnibHOM ypoBHE (MHTEpBbIO)
3. IIpumenenue nporpammel ISC Manager 117151 perieHust 3a/1a4 OLEHKU BO3EHCTBUS BPEIHBIX
BBIOPOCOB 0O0BEKTOB MPOMBIIIUICHHOH TEIJIO9HEPTeTUKU HA OKPYKAIOIIYIO Cpeay Ha
JokabHOM ypoBHe (Pemienue 3anay)

®Dopma peanuzaruu: [IpoBepka 3aganus
1. OcHOBHBIE TIOJIOKEHUSI METOI0JIOTHUH TTOCIIEI0BATEILHOCTH BO3IEHCTBUS HA OKPYKAIOIIYIO
cpeny Impact Pathways (MuTepBbIO)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUS MO AUCHHUIJINHE
Oxzamen (Cemecmp Nel)

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE U 3JIeKTPOHHbIE U3IAHMSA

1. Anues B. K., Casenok O. B., Cupotun /l. I'.- "Dxonorudeckas 6e30macHOCTb MpH pazpadboTke
ceBepHbIX HedrerazoBrix MecTopoxaeHuit", 3narenscro: "Uudppa-Unxenepus", Bonoraa, 2019
- (128 c.)

https://e.lanbook.com/book/124610;

2. Cynranry3us, . A. MeTogoorus nocie10BaTeIbHOCTH BO3ICHCTBUS BPEAHBIX BEIOPOCOB Ha
OKPY’KaIOIIYIO cpefly : yueOHoe mocobue mo Kypey "IKkojgornyeckast 0e30macHoCTh" 1o
Hanpasienuto "Temnosnepreruka" / U. A. Cynranry3us, Hau. uccnen. yu-t "MOHU" . — M. : Uzn-
Bo MDOU, 2012 . — 48 c. - ISBN 978-5-7046-1396-1 .;

3. Cynranrysus, U. A. [IpuMeHneHre METOA0IOTUH TIOCIIEJOBATEIbHOCTH BO3/IEHCTBHS Ha
OKPY’KAIOIIYIO CPely BPEIHBIX BEIOPOCOB B MPOMBIIUIEHHOM TEIJIOIHEPTETHKE | METOANYECKOe
nocobue 1o Kypcey "Okonoruyeckas 6e3omacHocTh" o Hanpasienuto "Temnosnepreruka" / M. A.
Cynranry3us, Han. uccnen. ya-t "MOU" . — M. : U3a-Bo MOU, 2013 . - 48 ¢c.;

4. Cynranrysus, M. A. Dxonorudeckas 6e30macHOCTb U 3HepreTuyeckas 3 (heKTHBHOCTh
MPOMBIIIICHHBIX TETTIOPHEPTETUICCKAX CUCTEM. : yIeOHOE TTOCOOHE /ISl CTYICHTOB BBICIITHX
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y4eOHBIX 3aBEJICHUI 110 HAINlpaBJICHUIO MOAT0TOBKY "TernosHepreruka u teriorexuuka” / M. A.
CynranrysuH . — M. : U3a-80 MOU, 2013 . — 288 ¢. - ISBN 978-5-7046-1437-1 .;

5. Cynranry3us, M. A. Matematnueckoe MOJEINPOBAHUE U ONITUMU3ALINS TPOMBIIIJIEHHBIX
TEIIOPHEPTETUUECKUX CUCTEM : yueOHOe ocodue 1o Kypcy "AJIropuTMT3aius, MOJCIUPOBAHHUE U
ONTUMM3ALMS TEIJIOIHEPTETUUYECKUX CUCTEM ITPOMBIIITIEHHBIX MPEANPUATUI" 110 HAIIPABJIEHUIO
"Terosnepreruka" / . A. Cynranrysun, FO. B. fIBopoBckuii, Mock. a1epr. ua-T (MOU TVY) . —
M. : Uzparensckuii oM MOU, 2009 . — 92 c. - ISBN 978-5-383-00295-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=782.

5.2 JInueH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokoHdepeHm;

5. IIJIB-Dxomor;
6. YIIP3A-Dxkoior.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. ba3a naHHbIX )KypHaJioB u3nareabcTBa Elsevier - https://www.sciencedirect.com/
2. ba3za nannbix Scopus - http://www.scopus.com
3. DaexkTponnasi 6udmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHMEHOBaHHe
VYueOHbIe ayAUTOPUH IS I'-400, YueOnas rmapTa, CKaMbsi, CTOJI MPENO1aBaTEN,
MIPOBENCHMUS JIEKIIUOHHBIX ayIUTOpHUS JIOCKa MENoBasi, MyJbTUMEIUNHBIN

3aHATUI U TEKYIETO

MIPOEKTOP, FIKPaH, KOMIIBIOTEP

KOHTPOJISI NIEPCOHAJIBHBII
VYyeOHble ayAUTOPUH IS 3-207, KoMnbroTepHBIii CTEJIIaX JUIsl XPAHEHUs KHUT, CTYII,
MIPOBEACHUS knacc kag. "IITC" mkad, mkad 118 XpaHEeHUs] UHBEHTaps,
IIPaKTUYECKUX 3aHATUH, CTOJI TMCbMEHHBIN
KP u KII
VYyeOHble ayAUTOPUH IS 3-207, KoMnbroTepHBIi CTEJIIaX JUIsl XPAHEHUs KHUT, CTYII,
MIPOBEACHUS kiacc kag. "IITC" mkad, mKad 11 XpaHeHUs] UHBEHTaps,
MIPOMEKYTOUHOMN CTOJI TUCbMEHHBIN
aTTecTaluu

ITomermenus s
CaMOCTOSITENTbHOM paboThI

HTB-303,
KomnsrorepHslii
YUTaIbHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIIAIKA ISl OJEXKIBI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHTepHeT, KOMIIBIOTEP NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

I[Tomernienus ais
KOHCYJIbTUPOBaHUSA

B-208, Tlomemenue
yueOHO-
BCIIOMOTATEIILHOTO
nepconana kad. "I[ITC"

Kpecio pabouee, CTOJ MpenojaBaTens,
CTYI, mKad JuId JOKYMEHTOB, IKad I
OJIeX/IbI, CTOJI MUCbMEHHBIN, 10CKa
MapKepHasi, KOMIIBIOTEP NIEPCOHAIbHBIN,
XOJIOTMTBHUK

[TomemeHus st XpaHeHUS
000pyI0BaHUs U Y9€OHOTO

B-206, Kabunet
cotpyaHukoB kad. "TITC"

CTYyII, mxa(b IJIL JOKYMCHTOB, CTOJI
HI/ICBMGHHBII\/’I, KOHAWIIMOHED,
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WHBEHTaps

JTUIUIOMHBIE U KypCOBBIE pabOThI
CTYJICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DxoJiornueckas 0€30IMacHOCTh

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

OCHOBHBIE TIOJIOKEHUSI METOI0JIOTHUH MOCIIEI0BATEIbBHOCTH BO3ICHCTBUS HA OKPYKAIOIIYIO
cpeny Impact Pathways (MHTEpBBIO)

[TIpumenenue nporpammel ISC Manager i1 penieHus 3a/1a4 OUEHKU BO3ACHCTBHS BPEIHBIX
BEIOPOCOB 0OBEKTOB MPOMBIIUICHHOH TEIJIOYHEPTETUKY Ha OKPYKAIOIIYIO Cpeay Ha JIOKAThHOM
ypoBHe (Pemenue 3amxaq)

[Ipumenenue nporpammel EcoSense 115 petiienust 3a7a4 OIEHKH BO3JCHCTBUS BPEIHBIX
BBIOPOCOB 00BEKTOB MPOMBIIUICHHOH TETJIOIHEPTeTUKU HA OKPYKAIOIIYIO Cpeay Ha
pernonaibHoM ypoBHe (MHTEpBEIO)

[Ipumenenue nporpammel CALINE Manager aiig penieHust 3a/1a4 OLIEHKU BO3JIEHCTBHS BPEIHBIX
BBIOPOCOB OT aBTOMOOMJIBHOTO TPAHCIIOPTA HAa PA3JIMYHBIX BUIAaX TOIUIMBA HA OKPYKAIOIIYIO
cpeny (MuTEepBbIO)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Munexc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena Henens 3 7 11 14
KM:
1 OcCHOBHBIE TIOJIOKEHUS METOJOJIOTUH TTOCIIEI0BATEIIBHOCTH
BO3JICUCTBUS Ha OKpyXkarolyro cpeny Impact Pathways
DKkonoruyeckast 6€30MacHOCTh B IPOMBIIIIEHHON
11 Tero3HepreTuke. [IpuMepsl COBMECTHOIO pelIeHUs +
HHEPreTUYECKUX M DKOJOTMYECKHX 3aay.
1.2 CoBpeMeHHOE COCTOSIHUE MTPOMBIIIJIEHHON TEIIOAHEPTe€TUKHI +
13 OcCHOBHBIE TIOJIO’KEHUSI METOJJOJIOTUH TI0CIIE10BATEIIBHOCTH +
] BO3EHUCTBUS Ha OKpy»Katomyto cpeny Impact Pathways
14 Puznyeckoe BO3IEHCTBUE HA IPUPOY, HA 3I0POBBE JIIOAEH +
BpE/IHBIX MIPUMeEcel B aTMocdepe
15 OKOHOMHUYECKAs OLIEHKA BO3EHCTBHS Ha OKPYKAIOLIYIO +
cpeny
[Tpumenenue nporpammel ISC Manager 1 perienust 3aaa4y
2 OLICHKH BO3/IEWCTBUS BPEAHBIX BHIOPOCOB 0OBEKTOB
IIPOMBIIIJIEHHON TETNIO3HEPTETUKH Ha OKPYKAIOILYIO CPELY
Ha JIOKaJIbHOM YpOBHE
2.1 PaccenBanue BpeaHbIX BEIOPOCOB +
29 [TpumeHeHnne reonH()OPMAITIOHHBIX CUCTEM JJISI pEIICHUS +
' Ipo0JIeM IKOJIOTHYECKOH 0€30acHOCTH
ITpumenenne nporpammel ISC Manager 11 perienust 3aaa4y
2.3 OLICHKH BO3/IECTBUS BPEAHBIX BHIOPOCOB 0OBEKTOB +

MPOMBIIUIEHHOM TEMJI0OOHEPTETUKH Ha OKPYKAIOIILYIO CPEy
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Ha JIOKaJIbHOM YpOBHE

[Ipumenenue nporpammel EcoSense miig peienus 3aaad
OLICHKU BO3/ICHCTBHSI BPEIHBIX BBIOPOCOB OOHEKTOB
MPOMBINIJICHHON TEINIOOHEPTETUKH Ha OKPYXKAIOIILYIO CPEy
Ha PErMOHaJIbHOM YPOBHE

3.1

MozaenupoBaHHe IPOIIECCOB pPacCEUBaHMsI HA OOJIbIIHE
paccTOsIHUS

3.2

[Ipumenenue nporpammel EcoSense miisa pelienus 3aaad
OLIGHKH BO3/ICHCTBHSI BPEIHBIX BBIOPOCOB OOHEKTOB
MIPOMBINIJICHHON TEIJIOOHEPTETUKH Ha OKPYXKAIOIILYIO Cpey
Ha PErMOHAJIbHOM YPOBHE

ITpumenenue nporpammbl CALINE Manager i pemieHus
3a/1a4 OI[EHKU BO3JICHCTBHS BPEIHBIX BEIOPOCOB OT
ABTOMOOMJIBHOTO TPAHCIIOPTA Ha Pa3IMYHbIX BUJAX TOILIUBA

Ha OKPY)KAIOIIYIO CPEy

4.1

OrieHKa BO3/ICHCTBUS BPEIHBIX BEIOPOCOB aBTOMOOUIBHOTO
TPAHCIIOPTA HA OKPYKAOIIYIO Cpey MpH padoTe Ha OEH3HHE,
JIM3EJIbHOM U Ta30MOTOPHOM TOIUINBE

4.2

[Ipumenenue nporpammel CALINE Manager aiis pemenus
3a/1a4 OI[EHKU BO3JICHCTBHS BPEIHBIX BEIOPOCOB OT
ABTOMOOMJIBHOTO TPAHCIIOPTa HAa PAa3IMYHBIX BUAAX TOILJIMBA
Ha OKPY’KaIOIILYIO Cpeay

4.3

Bo3zneiicTBue BpeIHBIX BEIOPOCOB Ha ri100aabHOE
[IOTEILJIEHHE

4.4

OrieHKa BIUSHUS XJ1aIareHTOB PA3JIMYHOrO MOKOJICHUS Ha
[J100aJIbHOE MMOTEIUICHUE

Bec KM, %:

25

25

25

25
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