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

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o6pa3zoBare/ibHOl nporpamMmmsl: LHludpoBuszanus B Ten10B0ii 1 BO300HOB/IsSIeMOi IHEpPreTUKe
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajgaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
IKOJIOI'MYECKU BE3OITACHBIE TEXHOJIOI'UAU HA TOC

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne nMCHMIIMHEBI 110 YYEOHOM
y y B1.4.05.03
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py. 6 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) noy y 180 yacos

TUIAHY:
Jlekuuu 6 cemectp - 28 yaca;
IIpakTHyeckue 3aHATHSA 6 cemectp - 14 yacos;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 6 cemecTp - 16 yacos;
CamocrosiTesibHasi padoTa 6 cemectp - 117,2 yacoB;

B ToM unciie Ha KII/KP 6 cemecTp - 17,7 yacos;
WHas koHTaKkTHasi padoTa 6 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 6 cemectp - 0,3 yaca;

Jk3amMeH 6 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
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MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenp ocBoeHMsi AUCHMIUVIMHBI: V3ydyeHue BIMsSHHUS BO3JCHCTBHS OOBEKTOB SHEPreTHUKU Ha
OKPYKaIOIIYI0 Cpeny, MOJAXO0A0B K PEIICHUIO YKOJOTHYECKUX MpoOJIeM C MPUMEHEHHEM COBPEMEHHBIX
TEXHUUYECKUX pEUIeHW, B TOM 4HCIe, C NPUMEHEHHEM BBICOKOI(DPEKTUBHBIX TIa30TypOMHHBIX H

naporas3oBbix yctaHOoBOK TOC.
3amaun JUCHUILTMHBI

- OcBOEHUE HABbIKA AHATM3UPOBATH XapAKTEP U CTETIEHb BO3/ICHCTBHS YHEPT€TUIECKUX OOBEKTOB
Ha OKPY’KaIOIIYIO Cpey MPH 3arpsi3HEHUH Ta3000pa3HbIMU BEIIECTBAMH U TBEPABIMU YaCTULIAMU
(30110i1), a TaK)K€ IIPU LIYMOBOM 3arpsi3HEHUU OKPYKAOILEN CPE/Ibl;

- [IpnoGperenne cnocoOHOCTH paboTaTh C HOPMAMU COJIEP’KaHUS BPEIHBIX BEUIECTB B PA3TUUHBIX
cpelax ¥ ¢ HOpMaMH LIyMOBOI'O BO3JEMCTBHS Ha OKPYXKAIOIIYIO CPENY;

- Pa3BuTHE OTBETCTBEHHOI0 OTHOLICHHMSI K BOIIPOCAaM MOTPEOICHUSI IPUPOTHBIX PECYPCOB U
IPUPOJIONOIL30BAHUS B YCIOBUSIX YCKOPEHHOI'O HAYYHO-TEXHUYECKOIO IIPOrpecca;

- OBnazieHe 3HAHUSMHU 110 OCHOBHBIM XapaKTEPUCTUKAM U 0COOeHHOCTSAM pabotel I'TVY, a Takxke
terioBbiX cxeMm ['TY u [II'Y TOC, 0cOOEHHOCTSAM X BO3JICHCTBUS HA OKPYKAIOIIYIO CPEIY.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

TIK-2 Cnocoben
y4acCTBOBATh B OpraHH3aIlU
paboTsl
TETUIOTEHEPUPYIOILETO
TETUIONCIIOJB3YIOIIETO
o0opynoBaHus

N-1nk-2 JemoHCcTpupyet
3HAaHWE IPUHIIUIIOB JIEUCTBUS,
KOHCTPYKLMI U PEKUMOB
paboThl OOBEKTOB
poQeCCHOHAIBHON
JESTEIILHOCTH C YU4ETOM
o0ecrnevyeHns SKOI0rHUecKoi
0€301acHOCTH B COOTBETCTBHHU
C TEXHOJIOTHEN MTPOU3BOJCTBA

3HATH:
- TEPMOJJMHAMHYECKHE OCHOBBI paOOThI
T3C, B TOM uncjIe HA OCHOBE
ra3oTypOMHHBIX U [1apOra3oBbIX
TEXHOJIOTUI, 0COOEHHOCTH UX
BO3JECHCTBUS HA OKPYXKAIOWIYIO Cpeay, a
TaK)K€ OCHOBHYIO TEPMUHOJIOTHIO;

- KJ1accu(UKalKIO BHIOPOCOB
3arpssHsomux semects or ['TY u III'Y,
UX pacyeT ¥ HOPMHUPOBAHUE;;

- KOHCTPYKIIUH YCTPOMUCTB IO OYUCTKE
JIBIMOBBIX T'a30B, OCHOBHbIE TPEOOBAHUS K
HUM;;

- IPUHIIUIIBI pacceuBaHus B aTMochepe
3arpsI3HAOLIUX BEIECTB;;

- IPUHIUIIBI HOPMUPOBaHUS (PU3UUECKUX
¢axTopoB Bo3aercTBus o ['TY u III'Y;;

- TUIIBI U MapKUPOBKH ra30BbIX U MMAPOBBIX
TypOUH, UX KOMIIOHOBKH JJIs
coBpeMeHHBIX dHeproookax ['TY u I[II'Y
TOC;;

- KOHCTPYKLIMU U IPUHLUI AEHCTBUS
OCHOBHBIX JIEMEHTOB T'a30TypOMHHBIX
YCTaHOBOK, KOTJIOB-YTHUJIN3aTOPOB B
coctage III'Y;;

- cxeMHsble pemeHus ['TY u III'Y TOC.;

- 0COOEHHOCTH JKCITyaTaluu
ra3oTypOMHHBIX YCTaHOBOK..

YMETB:
- HCII0JIb30BaTh METOJIUKY PACCEUBAHUS
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

3arpsI3HAIONIUX BELIECTB B aTMOc(epe;;

- IPUMEHSATh METOAMKH pacueTa CHIKCHUS
ypoBHs myMa oT I'TY u III'Y;;

- IPOBOJUTH PACYETHI TETJIOBBIX CXEM H
obopynoBanus ['TY u III'Y TOC Ha 6a3ze
HOPMATUBHBIX METOJUK PACUETOB..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TPOQ)eCCHOHAIBHOW 00pa3oBaTeNbHOM MporpaMMme
[{udposuzamus B TeTIOBOK 1 Bo300HOBIsIeMoi sHepreTuke (naee — OIIOIT), HanpaBieHUs TOATOTOBKU

13.03.01 TemosHepreTuka # TEIUIOTEXHUKA,

OakanaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

ypOBeHb 00pa30BaHMs: BhICIIEE OOpa3OBaHHE -

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KIIP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoOBHBIE 4 6 1 - - - - - - - 3 - CamocmoamensHoe usyuenue
9KOJIOTHUECKU meopemuueckozo mamepuana: N3ydenne
0e30macHbIX JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
texHonoruit Ha TOC u "OCHOBHBIE SKOJOTHUECKH OE30MaCHBIX
0COOEHHOCTH UX texnosoruit Ha TOC 1 0cOOEHHOCTH UX
BO3JICHCTBUS HA BO3JICHCTBUS Ha OKPY KaIOIIyIo cpeay"
OKPY’KaIOMIYIO Cpeay
11 OcHOBHBIE 4 1 - - - - - - - 3 -
9KOJIOTHIECKU
0e30MacHbBIX
texHosorui Ha TOC u
0COOEHHOCTH UX
BO3/IEUCTBUS Ha
OKPY’KaIOIIYIO Cpeny
2 TepmonuHaMu4eckue 5 1 - 1 - - - - - 3 - Iloozomoeka Kypcosoii padomel: BrimonHeHe
OCHOBBI M ITPUHIIUI pazzgenos 1,2,3 KkypcoBoit pabOTHI.
pabotel [ TY uIII'Y Ilo020moeKa K meKyuiemy KOHmpoJiio:
2.1 TepMmoanHamMuueckue 5 1 - 1 - - - - - 3 - IToaroroBka K TECTUPOBAHUIO 110 MaTepuaiam
OCHOBBI U MPUHLIUII nexwmii 9-10.
pabotel [ TY uIII'Y Ilod20moeka Kypcosoit padpomui: BrinonHenue

pasnenos 1,2,3 kypcoBoii pabOTHI.
Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
[ToaroroBka K TECTHPOBAHUIO 110 MaTepuagam
JIeKIun 1-2.

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3yaenue
Marepuana ctp. 26-85 'azoTypOuHHBIE
SHEpPreTHYECKHe YCTAHOBKH: yaeOHOe mocobne
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s By3oB / C.B. llaues, B./I. Bypos, A.C.
3emioB, A.C. Ocbika; noa pen. C.B. [laneBa. —
M.: U3parenbckuii qom MBOU, 2011.

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKO8:

[2], cTp. 5-21

OceBble KOMIIPECCOPHI
1 KaMepbl CTOPAHUS
sHepretudeckux I'TY

3.1

OceBble KOMIIPECCOPHI
1 KaMepbl CTOPaHUS
sHepretuueckux ['TY

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OceBbIe KOMITPECCOPHI M KaMephl CTOPaHUs
sHepreruueckux ['TY"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[3], cTp. 39-48, cTp. 54-84

[5], ctp. 39-48, cTp. 54-84

I"a30BBIE TYypOUHBI
sHepretuueckux ['TY

4.1

I"a30BBIE TYypOUHBI
sHepreTuueckux I'TY

IlodzomogKa K neKyuiemy KOHmpOoio:
IToBTOpenne maTepuana no paszaeny "['a3oBble
TypOuHBI SHepreTudeckux [ TY"

Ilodzomoexa domawinezo 3adanus:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIA€TCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"I"a30BbIe TypOUHBI 3HepreTrdeckux [ TY"
Marepuainy. JloNnoJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0path
MIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka goMaIHero 3aJaHus MPOBOIUTCS IO
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilod20mogKa K KOHmMPOILHOU padome:
N3y4yenune marepunaiios 1o paszeny ['azoBble
TypOunbl sHepretndeckux [ ' TY u moxroroka k
KOHTPOJILHOM paboTte

Ilodzomogxa Kypcosou padomui: Kypcopas
paboTa nmpeacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keicy, 0XBaThIBAIOMIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHWaHTa MIPOEKTHOTo perreHus. [Ipumep
3aJaHHs:




Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"T"a3oBbIe TypOUHEI 3HEpreTrdeckux [ TY"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], cTp. 128-173

[3], cTp. 86-104

[5], cTp. 86-104

OKcIuTyaTanus
ra3oTypOUHHBIX
YCTaHOBOK

5.1

Okcmryaranus
ra3oTypOUHHBIX
YCTaHOBOK

Ilo0z0mogKa K mekyuiemy KOHmMpoJio:
IToBTOpEeHue maTepuana no pasaeny
"DKcmTyaTanus ra30TypOMHHBIX YCTAaHOBOK"
Ilodzomogka K ayOumopHvlm 3aHAMUAM:
IIpopaboTka Jiekiuy,
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"DKCIDTyaTalus Ta30TYpOUHHBIX YCTAHOBOK"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[3], cp. 120-184

[5], ctp. 120-184

CxeMpl [TY uITVY-
TBC

6.1

CxeMpl [TY uITVY-
T2C

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpenune maTepuana mno pasaeny "Cxemsl
I'TY uI'TY-TOC"
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
Wzyuenne matepuana mo paszgeny "Cxems! ['TY
u I'TY-TOC" moaroToBka K BEIIOJTHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
"Cxempl ['TY uI'TY-TOC"
H3yuenue mamepuanog 1umepamyprbix
UCOYHUKOG:

[3], cTp. 432-480

[5], cTp. 432-480

Cxewmsl [II'YV-KOC n
Try-T2I1

IHoozomogka Kk meKyuiemy KOHmMpoRio:
[ToBTOpenne maTepuaina o pasaeny "CxeMsl

7




7.1

Cxewmsl [II'V-KOC u

M[ry-1on

Nry-KoC u lry-1a11"
CamocmosmenbHoe uzyuenue
meopemuueckozo mamepuana: VI3yacuue
JIOTIOJTHUTEBHOTO MaTepHaa o pasjieny
"Cxemsl [II'Y-KOC u [ITY-TOI"
H3yuenue mamepuanos 1umepamypHnslx
UCHIOYHUKOB:

[3], cTp. 271-286

[5], ctp. 271-286

Kotibl-yTunmzaTopsr u

napoBbIe TYpOUHBI
napora3oBsix TOC

8.1

KOTHI)I-yTI/IHI/ISaTOpr nu

napoBbIe TYpOUHBI
napora3oBsix TOC

Ilod20moeKka K KOHMPOIbHOU padome:
W3yuenne maTepuainos 1o pasneny Kotmnsi-
YTUIM3aTOPHI U MapOBbIe TYpOUHBI
napora3oBsix TOC u mOArOTOBKA K
KOHTPOJIBHOII paboTte
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"KOTIBI-yTHIH3aTOPH! ¥ TAPOBBIC TYPOUHBI
napora3oBsix TOC"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[3], cTp. 287-377

[5], ctp. 287-377

Bri6pocsr
3arpsA3HAOLIUX
BewecTs oT I'TY u
III'Y, ux pacuer u
HOPMHUPOBAHUE

9.1

Bri6pocsr
3arpsI3HAIONINX
Bemiects oT ['TY u
II'Y, ux pacuer u
HOPMHPOBaHUE

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Sarpssusromue BemectB oT [ TY u III'Y, ux
pacueT u HopMupoBaHue"

H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[4], cTp. 22-32

10

VYerpoiicTBa no
OYHCTKE JTBIMOBBIX
ra3oB

10.1

VYerpoiicTa no
OYHNCTKE JBIMOBBIX
ra3oB

Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vsydaenue
Mmarepuana crp.21-57, 127- 183
"I"a30BO3MyIIHBIE TPAKTH TAPOBHIX KOTIIOB"
yueOHoe mocodue s By3os/ B.b. Tymnos - M.
Wznarensckuii jom MOU, 2009




11

Mertonuka
pacceuBaHus
3arps3HSIOIINX
BEIIECTB B atMocdepe

111

MeTtoanka
paccenBaHUA
3arpsA3HSIONINX
BeIIeCTB B aTMocdepe

Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
MaTepuana ctp.164-171 "I'azoBo3aymiHbIe
TPAKTHI MAPOBBIX KOTJIOB" yaeOHOE mocodne
s By3os/ B.B. Tymos - M. 3garensckuii tom
M5, 2009

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], cTp. 32-55

12

Mertonuka pacuera
IpIMOBBIX TpYO ['TY n
Mry-1oC

121

Meronuka pacuera
I6IMOBBIX TpYO ['TY n
nry-1aC

Camocmoamensnoe uzyuenue
meopemuueckoz0 mamepuana: N3yuenue
Matepuana crp.170-171 "I"a3oBo3ayIiHbIe
TPaKTHI MAPOBBIX KOTJIOB" yueOHOE rmocodue
quist By308/ B.5.Tynos - M. Uznarenbckuii 1om
MDBH, 2009

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:

[4], cTp. 55-64

13

OcHOBHBIE TpeOOBaHHSA
K KOMIIOHOBKE
JJIEMEHTOB
ra30BO3YIIHBIX
TpakTtoB I'TY uIII'Y,
TpeGoBaHUS K
BHEIIHUM ra30Xxoam

131

OcHOBHBIE TpeOOBaHHSA
K KOMIIOHOBKE
3JIEMEHTOB
ra30BO3YIIHBIX
TpaktoB I'TY uIII'Y,
TpeOOBaHUS K
BHEITHUM ra30xo/iam

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
marepuana ctp.179-190 "T"azoBo3ay1iHbIe
TPAKTHI TAPOBBIX KOTIIOB" yueOHOE TTocodne
quist By308/ B.5.Tymnos - M. U3znarenbckuii 1om
MD5MH, 2009

14

dusnyeckoe
Bo3neiictBue oT I'TY n
I1ry

141

dusnyeckoe
Bo3neiictBue oT I'TY n
ary

Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
"®dwuznueckoe Bo3aeicTere ot I'TY u IIT'Y"
H3yuenue mamepuanoe 1umepamypHuvix
UCMOYHUKOG:

[1], cTp. 46-53




15 IITymoBeIe 5 1 - - - - 4 - CamocmoamensHoe usyuenue
XapaKTEePUCTUKHU U meopemuueck02o mamepuana: VIsyaenue
pacyer CHU>KCHHUS MaTepuana ctp.41-56 "I'a30Bo31yIHBIE TPAKTHI

YpOBHS IITyMa B MapoBBIX KOTJIOB" ydeOHOE TTocoOue ISt By30B/
kaganax I'TY B.B.Tynos - M. U3patensckuit mom MOU, 2009
151 [ITymoBsIe 5 1 - - - - 4 - Hzyuenue mamepuanog 1umepamypHsix
XapaKTEPUCTUKH U UCIOYHUKOG:
pacdeT CHIDKEHHS [1], cTp. 146-153
YPOBHS IITyMa B
kaHamax ['TY
16 CHmKeHHUE YpOBHS 5 1 - - - - 4 - CamocmoamensHoe usyuenue
myMa B komiax [1I'Y, meopemuuecko20 mamepuana: Visyuenue
METOAMKA pacyera MaTepuaina ctp.57-77 "I'a30BO3IyIIHBIE TPAKTHI
YPOBHSI IIIyMa B MapoBBIX KOTJIOB" yueOHOE MOCOOHE i BY30B/
OTKPBITOM B.B.Tynos - M. M3natensckuit tom MOU, 2009
MIPOCTPAHCTBE
16.1 CHmXeHue ypoBHS 5 1 - - - - 4 -
myMa B komiax [II'Y,
METOJIMKA pacdeTa
YPOBHS IITyMa B
OTKPBITOM
IIPOCTPAHCTBE
17 Imymmrenn va I'TY u 8 2 - 2 - - 4 - CamocmosamensbHoe usyuenue
nry-1taC meopemuyueckozo mamepuana: izyuenue
17.1 | TI'mymmrenu va I'TY u 8 2 - 2 - - 4 - MaTepuana crp.102- 126 "T"a3oBo3aymHbIe
[ry-1tocC TPaKTHI MAPOBBIX KOTJIOB" yuebHOE rmocodue
quist By308/ B.5.Tymnos - M. U3znarenbckuii 1om
MD5H, 2009
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], ctp. 194-206
Ok3aMeH 36.0 - - - - 0.5 - 335
Kypcoas padora (KP) 36.0 - - - 14 0.3 17.7 -
Bcero 3a cemecTp 180.0 28 - 14 14 0.8 83.7 335
Hroro 3a cemecTp 180.0 28 - 14 16 4 0.8 117.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnanBu1yanpHble KOHCYIBTAIIMH 110 KYpCOBBIM MTpoekTaM/padboram; 'K- rpynmnoBsie KOHCYIbTAIIUM 110 pa3jaenam

10




muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konrakTHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecTalus

11



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosnwie sxonoz2uuecku bezonacuvix mexuoao2ui Ha TOC u ocobennocmu ux 8030eucmeus
Ha OKDYACAIOUYIO cpedy

1.1. OcHOBHBIC 3KOJIOTHUECKH Oe30macHbIX TeXHOI0ruid Ha TOC u 0COOCHHOCTH UX
BO3JICUCTBHS HA OKPYXKAIOIIYIO CPEIy

CoBpeMeHHOE COCTOsIHHE OJHepreTuku. (O030p COBPEMEHHBIX OSKOJOTHYECKH O€30MacHbBIX
texnojoruii Ha TOC. I'TY u III'Y kak skomormdyecku Oe3omacHble TexHOJIoruu Ha TOC m
MEpPCHEKTUBBl UX UCHOJIb30BaHusA.3HaueHue ra3orypOunusix (I'TY) u maporazoseix (III'Y)
TexHoJoruil B pazsutuu TOK..

2. Tepmoounamuueckue ocHosvl u npuryun pabomol I'TY u III'Y

2.1. TepmoauHaMuueckue OCHOBBI M puHIMI padoTel I'TY u III'Y
TepmoauHaMu4Yeckne OCHOBBI pabOTHl Ta30TypOMHHBIX W maporazoBeix TOC. Ilpuniun
nerictBust u ocHOBHBIE ocooeHHocTH ['TY u III'Y. Knaccudukanus I'TY u III'Y TOC..

3. Ocesbie Komnpeccopul u kamepul ccopanus snepeemudeckux I'TY

3.1. OceBble KOMIIpECCOPBI U KaMepbl Cropanus sHepretudeckux ['TY

OceBbie komnpeccopsl sHeprerudeckux I'TY. Knaccudpukanusa komnpeccopoB B coctase ['TY.
KoHcTpykuuss M npuHIMI JIedcTBUsA KoMipeccopa. [Ipoueccel B 0CEBOM MHOTOCTYIIEHYATOM
kommpeccope. OcHoBHBIE XapakTepuctuku kommnpeccopoB ['TY. [Tomnax kommnpeccopa. [Ipuunnbl
U cr1ocoObl npenorBpaiieHus. OCOOEHHOCTH pPEeryJMpoBaHUs MPOU3BOAMTEIBHOCTH KOMIIpEccopa
I'TY. Knaccuduxanus kamep cropanus ['TY. Konctpykuust kamep cropanus ['TY. Texaudeckue
TpeboBanusi k kamepam cropanus ['TY. Kamepst cropanus I'TY c¢ TexHonorueil mopaBiieHUs
OKCH/JIOB a30Ta..

4. I'azoevie mypbunsl snepeemuyveckux I’ TY

4.1. I'azoBble TypOuHBI SHEpreTHueckux ['TY
Knaccugukarus ra3oBbix TypouH. KoHCTpykius ra3oBbIX TypOMH. XapaKTEpUCTUKU Ta30BBIX
TypOuH. PEMOHT 1 TeXHHUYECKOE 00CITyKHUBaHHUE Ta30BbIX TYpPOUH..

J. 3Kcnﬂvamauuﬂ 2&3OMVD6MHHblx yCniano60K

5.1. DkcrutyaTanusi ra30TypOMHHBIX YCTaHOBOK
TpeboBanus k xapakrepuctukam ['TY. brounsie u HeGnounsie cuctemsl ['TY. TpeboBanus k
ACY TIITTY. Yerpoiictea 3amutsl ['TY..

6. Cxemort I'TY uI'TY-TOC

6.1. Cxempl ['TY u I'TY-TOC

TennoBble cxembl pa3nuuHbIX THMOB ['TY. IlMKIBI ra3oTypOMHHBIX YCTaHOBOK OTKPBITOTO
tuna. [lokazarenu paGotbl cxem I'TY oTkpeiTOoro THma, KpuTepuu 3PGEKTUBHOCTH. AHAIU3
¢akTopoB, BrustonMx Ha d¢pdexkTuBHOCTh HUKIOB ['TY. CoBepIIeHCTBOBAHNE LIUKIOB U CXEM C
npumenenueM ['TY. T'azoTypOuHHbIe TemosnekTpoueHTpanu. I[Ipunnunuansasie cxemsl ['TY-
TOII. Ilokazarenu TemioBoi sxkoHoMuuHOoCcTH ['TY-TOI]..

7. Cxemor HII'Y-KOC u IIT'Y-TOI]
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7.1. Cxempl III'Y-KOC u III'Y-TOI]
I[ITY ¢ xornamu-yrunuzatopamu. [{ukn bpaiitona-Penkuna. [Ipunuunuansaeie cxemsr [1T'Y-
KOC u [IT'Y-TOL. Iloka3arenu temioBoit s3koHomuyHocT [TV ..

8. Komawi-ymuauzamopul u naposvie mypounsl napozazoewvix TOC

8.1. KoTibl-yTHuau3aTopsl ¥ apoBbie TypOUHBI Tapora3zoBbix TOC

TennoBas nuarpamma, KiacCU(pUKanMs KOTIOB-yTUIM3aTOpoB. KOHCTpyKuMH  KOTJIOB-
yTuan3atopoB. OCOOEHHOCTHM OpraHM3alUd  BOJHO-XMMHUYECKOTO pPEXHUMAa M XUMHUYECKOTO
KOHTPOJISI MAPOBBIX CTALMOHAPHBIX KOTJIOB-YTUIM3aTOPOB. IIapoTypOHHHBIE YCTAaHOBKH B COCTaBe
Iry.

9. Buibpocwl 3azpsasusaowux sewecme om I TY u [IT'Y, ux pacuem u Hopmuposarue

9.1. Beibpocs! 3arpssustonux Bemects oT I'TY u I[II'Y, ux pacuer u HopmupoBaHue

3arpszHstomue BemecrBa U ux pacuer. Oxcuasl yriepoga CO, CO2. Okcuast NOX. Oxcusl
cepbl SO2 , SO3. TlonMUMKINYECKHE apOMaTHUECKUEe YIrieBoJopobl. YacTuipl 30ibl. EquHuib!
u3MepeHus razoodpasHbix BeIOpocoB I'TY. HopmupoBanue BHIOPOCOB 3arpsA3HSIONIMX BEIIECTB B
atmocdepy..

10. Yempoucmea no ouucmie 0blMO8bIX 24308

10.1. YcrpoiicTBa 10 OYMCTKE JHIMOBBIX Ta30B
TpebGoBanus K yCTPOHCTBAM MO OYHCTKE JILIMOBBIX ra30B. CHIUKEHHE BHIOPOCOB OKCHUIOB a30Ta.
CHmkeHne BRIOPOCOB OKCHIOB yriepoja. [Isuie3onoynaBnuBanue.

11. Memoouka pacceusarus 3a2pA3HAWUX seuiecms 6 ammocdepe

11.1. Meroauka paccenBaHmus 3arpsI3HAIONINX BEIIECTB B aTMOc(hepe
PaccenBanue B atMocdepe 3arps3HSIONMX BemecTB. MeToIruKa paccenBaHUS 3arpsi3HSIIONINX
BEIIIECTB B aTMocdepe..

12. Memoouka pacuema ovimoswix mpyo I'TY u LII'Y-TOC

12.1. Meroauka pacuera n6iMOBBIX TpyO ['TY u I[II'Y-TOC
TpeGoBanust K ILIMOBBIM TpyOaM. THUIIBI ABIMOBBIX TPYO..

13. Ocnosnble mpebosanusi K KOMROHOBKE dlieMermos 2a306030vuinbix mpakmog I'TY u II'Y,
mpebosaHus K BHEUHUM 2A30X00AM

13.1. OcHoBHbIe TpeOOBaHUs K KOMIIOHOBKE 3JIEMEHTOB I'a30B03AyIIHbIX TpakToB ['TY u II'Y,
TpeOOBaHUS K BHEITHUM Ia30X0/aM

OcHoBHble TpeOOBaHUS K KOMIIOHOBKE 3JIEMEHTOB Ta30BO3AyIIHbIX TpakTtoB I'TY u II'Y.
TpeboBaHMs K BHEITHUM T'a30X0aM..

14. Qusuueckoe sozoevucmeue om I TY ulll'Y

14.1. ®usnueckoe Bozaencteue ot I'TY u III'Y
OcHoBHbI€ ompeeneHus 1 pacueTHble hopmynsl. HopmupoBanue gpusnyeckux GpakTopos..
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15. lllymosbie xapakmepucmuky U pacyem CHUMCeHUs yposHs wmyma 6 kanaiax I TY

15.1. lllymoBBIE XapaKTEPUCTUKHU U PACUET CHUKEHUS YpOBHS ITyma B kaHanax ['TY
IITymoBeie xapakrepuctuku I'TY. Pacuer cHukeHUs ypoBHs yma B KaHanax ['TY..

16. Cruorcernue ypoens wyma 6 komaax 111"V, memoouka pacuema ypoeHs uymda 8 OMKPblIom
npocmpascmee

16.1. Camxenue ypoBHs myMa B koTiax 1Y, meToauka pacuera ypoBHS IIyMa B OTKPBITOM
MIPOCTPAHCTBE

Pacuer cumkenus ypoBHs myma B kotiax III'Y. Meroauka pacuera ypoBHsSI llymMa B OTKPBITOM
IIPOCTPAHCTBE..

17. nviweumenu na I'TY u HT'Y-TOC

17.1. Fnymurenu Ha I'TY u [IT'Y-TOC

Knaccudukanus rnymureneir. OOmme TpeboBaHUsS K TIOymIUTeNsM. AOCOpOLMOHHBIE
DIymuTend. [nymurenu akTuBHOro tumna. PeakrtuBHble riymunrtend. KoHCTpykuuu riymuTenei
JUIs Ta30TypOMHHBIX ycTaHOBOK. Imymumrtenu myma III'Y u komiioB- yrunuszatopoB. [Ipumepst
CO3/1aHUSI KOMITJIEKCHBIX CUCTEM IIYMOTJIYIIEHHUS.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. U3ydyeHue ycTpoiicTBa U OCHOBHBIX IOKa3aTenel sHepreTruueckoi ['TY;
2. M3yueHne METOAMKH pacyeTa TeIIOBOM cxeMbl ra3oTypOuHHbIX TOL;
3. IToka3aTenu TeriI0BoOi 3KOHOMUYHOCTH pa3ianuHbiX cxeM [II'Y-TOC, noctpoenue cxembl
TEIUIOBBIX ITIOTOKOB;
4. Pacuet BEIOPOCOB BpEIHBIX BEHIECTB B aTMOC(Epy IpH CIKUTAHUU TOILIUB;
5. Pacuet BEIOPOCOB OKCHIOB a30Ta U OKCUIOB CEPHI;
6. Pacuer TpeOyemoii BBICOTHI JbIMOBOM TPYOBI;
7. OxpaHa OKpyKarolen cpesibl OT IIyma.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuvie KoOHCYAbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpTanMu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIoB KYpCOBOTO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopgaBarensi). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAIlMM pa3zOuparoTcsi HauOojiee BakHble yacTH paszzena "Boimaua 3amaHus 1o
Moxayito 1 KypcoBoii paboTh!"

2. KoHcynbranuu HampaBieHbl Ha BBIOJHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcss HauOojiee BaKHbIE YACTH PpACUETHBIX 3aJaHUN paszzierna
"Pacuer Ternodusnueckux cBOMCTB razon"

3. Koucynpranum HampaBieHbl Ha BBINOJIHEHHE pa3lelioB KYpCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIOBbIE
KOHCYJIbTAIlMM pa3OuparoTcsi HanOoJiee BakHble yacTu paszzena "Pacuer mapoTypOMHHOM

yctanoBku B coctaBe [II'Y m Omnpenenenue mokaszaTeleid TEIJIOBOM SKOHOMHUYHOCTH
nry."
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How

o1

10.

11.

12.

13.

[pynnosvie konucyaomayuu no pazoenam oucyunaunsl (I'K)

Koncynbranuu npoBoaarcs no pazaeny "TennoBon pacyeT KoTia-yTuiauzaropa.”
Hnousuodyanvhvie KoHcyibmayuy no Kypcogomy npoemy /padvome (MKKII)

Koncynbranuu npoBongrcs 1no paszaeny "Bbigaua 3agaHus 1mo MoAyiawo 1 KypcoBoi
pabotsr"
Koncynbranuu mnpoBongrcs 1no paszaeny "Bblgaua 3agaHus 1o MoAyiao 1 KypcoBou
pabotsr"
Koncynbramuu npoBosTcs 1o pazzaeny "Pacder Temnoguznueckux CBOMCTB ra3os."
Koncynpramuu npoBoasaTcs no paszaeny "OLeHka a’poJAMHAMUYECKOTO CONPOTUBICHUS
KOTJIa-yTuiu3aTopa."
KoHncynpranuu npooasarcs no paszaeny ""TemnoBoi pacuer KoTia-yTuian3aropa.”
Koncynpranuun mnpoBoaarcs mno pazaeny "KoHcynpTalu NOpoBOAATCS IO pasfelny
"TernoBoii pacyeT KOTJIa-yTHiIn3aropa."
Koncynpramuu npoBomarcs mo paszaeny "Pacuer mapoTypOMHHOM YCTaHOBKH B COCTaBe
[II'Y u Onpenenenue nokasarenen TerioBoil akonomuunoctu [I'Y.."
Koncynpranuu npoBoasarcs no paszaeny "Pacuer mapoTypOMHHON yCTaHOBKH B COCTaBe
[II'Y u Onpenenenue nokasarenen TemioBoil akonomuunoctu [I'Y.."

Texywuti konmpoas (TK)

[TogroroBka k Ttecry «Tepmomunamuueckue OCHOBBI paborel TOC u BiousHUE Ha
OKPY>KAIOILYIO CPELy»

KoHcynpranum HanpaBieHbl Ha MOJyYE€HUE UHAUBUIYAJIbHOTO 3aJaHUs JJIsl BBIIOJHEHUS
KOHTPOJBbHBIX MeponpusaTuii no pazaeny "«Oo6opynoBanue ['TY u [II'Y»"

KoHcynpranum HanpaBiaeHbl HAa NOJyYE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIBbHBIX MEPOTIPUSATHH 1O pazaeny "DKCIuTyaTanus ra30TypOMHHBIX YCTaHOBOK"
KoHncynpranum HanpaBieHbl HAa NOJy4YE€HUE MHAMBUAYAIBHOIO 33aJaHUS AJIS BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTuii o paszaeny "Cxemsl ['TY u I'TY-TOC"

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIBbHBIX MeponpusaTuil o pasaeny "Cxems! [II'Y-KOC u III'Y-TOLL"

KoHcynpranum HampaBieHbl Ha MOJIyY€HUE UHAMBUAYAIBHOTO 3aJaHUs JJIs1 BBIIOJHEHUS
KOHTPOJIbHBIX MEpONpUATHA 1o paszneny "KoTiabl-yTunu3atopbl M MapoBble TYpOUHBI
naporazossix TOC"

KoHcynpTanumu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIIOJIHEHMS
KOHTPOJIBHBIX MEpOnpHsaTHil 1o pazaeny "BwiOpocs! 3arpsi3usroniux BemiectB or ['TY u
III'Y, ux pacuer U1 HOpMHUpPOBaHUE"

KoHncynpranum HanpaBieHbl Ha MOJyY€HUE UHAMBHUIYAIbHOTO 3aJaHUs JJIsl BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 11O pa3zeny "Y cTpoHCTBa IO OYUCTKE JbIMOBBIX I'a30B"
KoHcynpranum HanpaBieHbl Ha NOJyYE€HUE MHAWBHUIYATbHOTO 3aaHMsl 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUN IO pasaeny "MeToauka pacceuBaHUS 3arps3HAIOIINX
BelecTB B arMocdepe"

KoHcynpranuu HanpasiaeHsl HA NOJyYEHUE MHAWBUIYAIBHOTO 3aaHMsl 7Sl BBINOJIHEHMS
KOHTPOJBbHBIX MEPONPUATUH 10 pazaeny "Meroauka pacuera AbIMOBBIX Tpyo I'TY u III'Y
ToC"

KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOTHEHUS
KOHTPOJIBHBIX MepoIpuaATUi 1o pasneny "OcCHOBHbIE TpeOOBaHHS K KOMIIOHOBKE
3JIEMEHTOB ra30Bo3yIIHBIX TpakToB ['TY u III'Y, TpeOGoBanus kK BHEIIHUM razoxogam"
KoHcynpTanum HanpaBieHbl HA NOJy4YE€HUE MHAUBUAYAIBHOTO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 1O pa3zaeny "®dusndeckoe Bozaeiictsue ot I'TY u III'Y"
KoHcynpTanumu HanpasiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl 711 BBIIOJIHEHUS
KOHTPOJIBHBIX MEpONpUATHNA 1O pazneny "LIlyMoBbIe XapaKTEpUCTUKH U PacdyeT CHUKEHHS
ypOBHS 1Iyma B KaHasax ['TY"

15



14. KoncynpTaliyu HampaBjiIeHbl HAa MOJYYCHUE MHIMBUAYAIBHOTO 3aJaHMs JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MeponpusiTuii mo paszaeny "CHukeHue ypoBHsA myma B komiax III'Y,
METOJIMKA pacueTa YpOBHs LIIyMa B OTKPBITOM IIPOCTpaHCTBE"

15. KoHcynpTanuu HamnpapiIeHbl Ha NOJYYEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MeponpusaTuil no pazaeny "I'nymmrenu va I'TY u III'Y TOC"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT

6 Cemectp
Kypcogas pa6ora (KP)
I'paduk BbINOJTHEHNS] KYPCOBOIO IMPOEKTA
Hepnens 1-2 3-4 5-6 7-8 9-10 |11-12|13-14 | 3auerHas
Pasnen 1,2,3 |4 5 6 7,8 9 10, 11 | 3ammra
KypCOBOTO KypCOBOT'O
IIPOEKTa IIPOEKTa
O6bem 10 15 10 10 10 15 30 -
paznena, %
Boermonuennsni | 10 25 35 45 55 70 100 -
00BemM
HapacTaroLUIM
uroromM, %
Howmep pasnena | Pa3nen kypcoBoro nmpoekra
1 Brinaga 3aganust mo Mmoyiio 1 KypcoBoi paboTh
2 Pacuer Termnopu3nyecknx CBONCTB ra3os.
3 OneHka a’poAMHAMUYECKOT0 COIPOTUBIICHHSI KOTIa-yTHIIA3aTOpa.
4 TeroBol pacyeT KOTia-yTUianu3aTopa.
5 Pacuer napotyp6unHoi ycraHoBKHU B coctase [1I'Y.
6 Ornpepenenne nokasaresueil TeroBoi skonomuyHoctu [TV,
7 Bbi1aua 3a71aHus 1o MOJyJII0 2 KypcoBOM paboThl.
8 Pacyer anpoAMHAMUYECKOTO COITPOTUBIIEHHS 3JIEMEHTOB I'a30BO31yX0IPOBO/IA
9 Axyctnueckuii pacuet I1I'Y pa3HbIx MoutHOCTEH.
10 Crioco0Obl CHUKEHHUsI YPOBHS 3BYKOBOM MOIIIHOCTH IPU HOMOIIM TIIyIIUTENEH.
11 Odopmnenne paboThl U TOJTOTOBKA YePTEKEH
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U (OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anjgaHUupOBAHHBIE Howmep paziena quciuminHel (B COOTBETCTBUU € 11.3.1) O11eHOYHOE CPEeJICTBO
pe3yNIbTaThl 00YUYCHHSI 110 Kotbr 112|3/4(5|/6(7(8/9(10|11 12|13 |14 15|16 |17 (THIT 1 HANMEHOBAHUE)
JUCLUIIIINHE
UHUKAaTOPOB
(B COOTBETCTBHHU C pa3ieiioM
1)
3HaTh:
0COOEHHOCTH IKCILTyaTaIiuKl V-1 + TectupoBanue/Tect 3
ra30TypOMHHBIX YCTAHOBOK. ] «Okcmryatanus ['TY»
cxeMHble peuieHus ['TY u TectupoBanue/Tect 4
[ry 1acC. N-1nk-2 + + «Cxempt 'TY un III'Y-
TOC»
KOHCTPYKIHH U ITPUHIHIIL TectupoBanue/Tect 2
IEWCTBUSI OCHOBHBIX «O6opynoBanue I'TY u
3JIEMEHTOB ra30TypOMHHBIX N-1nk-2 + |+ [I'y»
YCTaHOBOK, KOTJIOB-
yTHIM3aTopoB B cocrase [1I'Y;
TUTIBI U MAPKUPOBKHU ra30BbIX TectupoBanue/Tect 2
Y IApOBBIX TYpOUH, UX «O06opynoBanue I'TY u
KOMITOHOBKH JJIs1 N/I-1nk-2 + IHI'VY»
COBPEMEHHBIX IHEPro0IoOKax
I'TY nIII'Y TOC;
MIPUHIIMITBI HOPMUPOBAHUS TectupoBanue/Tect 8
¢busnueckux pakropon N-1nk-2 + |+ «CHMXKeHHne PU3NIECKUX
BosaeiictBusg ot I' TY nu III'Y; BO3JIEUCTBUN.»
MIPUHIIMIIBI pACCEUBAHUS B TectupoBanue/Tect 6
aTMocQepe 3arps3HAI0IINX N-1nk-2 + «PaccenBanue BpeHbIX
BEIIIECTB; BBEIOPOCOB»
KOHCTPYKLIUU YCTPONCTB IO
OYMCTKE JIBIMOBBIX Ta30B, N-1nk-2 +
OCHOBHBIE TPEOOBAHUS K HUM;
KJIacCU(UKALIMIO0 BHIOPOCOB N-1k-2 + TectupoBanue/Tect 5
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3arpsI3HAOIIUX BEIECTB OT
I'TY uIll'Y, ux pacyer u

«HopMmupoBaHue BpeaHbIX
BBIOPOCOB, pacyeT 1 UxX

HOPMHUPOBAHMUE; YMEHBUICHUE»
TEPMOAMHAMHUYECKUE OCHOBBI TectupoBanme/Tecr 1
pabotel TOC, B TOM uucie Ha «Tepmoannamuueckue

OCHOBE T'a30TypOUHHBIX
[apora3oBbIX TEXHOJIOTHUH,

0oCcHOBHI paboTel TOC u
BJIMSIHAE HA OKPYKAIOIIYIO

O0COOCHHOCTH MX BO3ICUCTBHUS WALk cpemy»

Ha OKPYKaIOILYIO Cpefy, a

TaKXe OCHOBHYIO

TEPMHUHOJIOTHIO

Ymersb:

MIPOBOAUTH PACUETHI TEIIIOBBIX KonTtponsHas

cxeMm u obopynoBanus ['TY u pabora/KonTponsHast

[I'Y TOC na 6aze N -1nk-2 pabota Ne 1. «TernoBbie

HOPMAaTUBHBIX METOAMK cxembl I'TY u [II'Y-TOC»

pacuéToB.

MPUMEHSTh METOJIUKH pacueTa KontponsHast

CHIDKEHMSI YPOBHS IIIyMa OT pabota/KoHTposnbHas

ITY ulIll'Y; NA-1nk-2 pabora Ne 2.
«IIpuponooxpaHusle
MEpONpUITHS"

WCTIOJB30BATh METOIUKY KontponsHast

pacceuBaHMs 3arps3HSIIOMUX pabota/KoHTposnbHas

BEIIECTB B aTMOChepe; NA-1nx-2 pabora Ne 2.
«IIpuponooxpaHusle
MeponpusTus"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padora Ne 1. «Temnossie cxemsl ['TY u III'Y-TOC» (KontponbHas padora)
2. KontponbHas padota Ne 2. «I[Ipupomooxpannbie meponpusatus’ (KornrponpHas padoTa)
3. Tect 1 «Tepmoannamuueckue ocHOBbI paboThl TOC U BIUSHUE HA OKPYKAIOLIYIO CPELY»
(TectupoBanue)
4. Tect 2 «O6opynoBanue ['TY u I[II'Y» (TectupoBanue)
5. Tect 3 «Okcmnyarauus ['TY» (TectupoBanue)
6. Tect 4 «Cxempl I'TY u III'Y-TOC» (TecTtupoBanue)
7. Tect 5 «HopMupoBaHue BpeIHBIX BBIOPOCOB, pacueT U X yMeHbleHue» (TectupoBanue)
8. Tecr 6 «PaccenBanue BpeaHbix BeiOpocoB» (TectupoBanue)
9. Tect 8 «CHmxkenue gusndeckux BozaeicTeuil.» (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUiiokeHueM b.

4.2 Ilpome:kyTOYHAs aTTeCTALUS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne6)
OneHka 3a 3K3aMeH olpenensiercss B cooTBeTcTBUU C [losnoxkeHneM o OaibHO-PEHTHHIOBON
cucreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU
COCTaBJISIONINX.

Kypcosas paboma (KP) (Cemecmp Ne6)
OueHka 3a KypcoOBYKO paboTy ompenensieTcs B COOTBETCTBUM ¢ [lomoxeHueM o OalibHO-
peiiTuHroBoi cucteme it cryaearos HY «MOMU.

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECITEYEHHUE JUCHUITJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Tynos, B. B. ®akrops! ¢pusznueckoro BozaeiictBus TOC Ha OKpYKAIOIIYIO cpeny : yueOHoe
noco6ue s By30B 1o HarpaBieHuio "Temnosnepreruka u terorexuuka" / B. b. Tynos, Har.
uccien. yH-t "MOU" . — M. : U3natensckuii nom MOU, 2012 . — 284 c. - ISBN 978-5-383-00758-7

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4262;

2. N'a3oTypOuHHBIC PHEPreTHUECKHE YCTAHOBKY : yueOHOE TocoOue i By30B IO HAIMIPABICHUIO
"Terosuepretuka" / C. B. llanes, u ap. ; Pen. C. B. Ilane . — M. : U3narensckuit nom MOU,
2011 . — 428 c. - ISBN 978-5-383-00504-0 .;

3. Hanes, C. B. ['a3oTypOuHHBIEC 1 TTapOTa30BbIe YCTAHOBKHU TEIJIOBBIX AJIEKTPOCTAHIINN ;| yaeOHOE
noco6wue st By30B 1o Harnpasienuto 140100 "Ternosnepretuka', cnenuansaocta 140101
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"TernyoBble ANEKTpHUUECKUe cTaHIMK" 1o quctuiinHaM "[laporazoBeie 1 ra30TypOHHHBIC
YCTaHOBKH dJieKTpocTaniuit" u "TernoBeie u atToMHbIe AnekTpudeckue ctanimu” / C. B. [{anes, B.
. Bypos, A. H. Pemesos ; Pen. C. B. IlaneB . — 3-e usn., crep . — M. : U3a-Bo MOU, 2009 . — 584
c. - ISBN 978-5-383-00340-4 .;

4. Tynos, B. b. COopHuK 3a71a4 10 3KOJOTHH YHEPTETHKH : yueOHOe mocodue nmo Kypey "Dkomorus”
JUTS TeTUIOTeXHUYecKuX crneruanpHoctel / B. b. Tynos, M. I'. JIeickoB, Mock. suepr. un-t (MOU
TY).—M. : Uzn-Bo MOU, 2011 . — 136 c. - ISBN 978-5-383-00574-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2899;

5. Hanes C.B. , bypos B./I. , 3emioB A. C., Ocsika A. C.- "'a30TypOuHHBIE SHEPTETHICCKHE
ycranoBku", MznarensctBo: "M3natensckuii jom MOU", Mockaa, 2011 - (428 c.)
http://e.lanbook.com/books/element.php?pll_id=72219.

5.2 JInueH3MOHHOE U CBOOOHO PACIPOCTPaHsieMoe MPOrpaMMHOe oDecTieYeHne:
1. CAO "IIpomereii";
2. Office / Poccuiickuii makeT OpUCHBIX IPOTrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;
4. MathCad.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JIMoTeKa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HauMEeHOBaHUue
VY4ebHble ayIUTOPUH IS B-205, YueOnas pabouee MECTO COTPYAHHUKA, CTOJI
MPOBEICHUS JIEKITMOHHBIX nmabopaTopus TpenoaaBaTesis, CToJ, mKad A JOKyMEHTOB,
3aHATUM U TEKYLIETO TEXHHUYSCKOMN mikad A 0JIeXKAbI, KOMITBIOTEpHAs CETh C
KOHTPOJIA TEPMOJMHAMUKHI BBIX0JIOM B IHTEpHET, 1a00paTOpHBINA CTEH,
KOMIIBIOTEDP MEPCOHAIbHBIN, UHBEHTAPh
CIIeIUATTU3UPOBAHHBIN, YUeOHO-HATTISAHOE
nocooue
VYyebHbIC ayAUTOPUU IJIS T-508, YuecOHas cToJ, mKad, T0CKa MeIoBas,
MPOBEACHUS TPAKTUYECKUX ayIUTOpUs MYJIbTUMEIUNHBIN TPOEKTOP, KOMIIBIOTED
3ansaTui, KP u KII MIepCOHANbHBIN, KOHTUIIUOHED, YUeOHO-
HarJISIIHOE TTocoOune
Y4eOHble ayAUTOPUH JUIS T-512, CTOJI, CTYJI, KOMIIBFOTEPHAs CETh C BBIXOJOM B
[IPOBECHUS KomnsrorepHslii WHTepHeT, MyIbTUMETUMHBINA TPOEKTOP,
1ab0paTOPHBIX 3aHATUN KJacc JKpaH, 10CKa MapKepHasi, KOMIIBIOTED
MePCOHAJIbHBIN
Y4eOHble ayAUTOpUU IS T-508, YucOnas cTo, mkad, Jocka MeoBas,
MPOBEICHUS ayIUTOpHUs MYJIbTUMEIUNHBINA TPOEKTOP, KOMITBIOTED
MIPOMEKYTOUHOMN MIePCOHANBHBIN, KOHTUITUOHED, YIeOHO-
aTTecTaluu HarJsIIHOE ITocoOue
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOI
CaMOCTOSITEIbBHOU PabOThI KomnbrorepHbIit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
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YUTAJILHBIN 3211

KOMIIBIOTEPHAsI CEThb ¢ BBIXOIOM B IHTEpHET,
KOMIIBIOTEp NEPCOHAIbHBIN, IPUHTED,
KOHIULIMOHED

Tlomentenus niist

T-513, LIIITIOD u

CTOJI, CTYJI, KOMIIbIOTCPHAad CCTh C BHIXOAOM B

KOHCYJIbTUPOBAHUS TOC HHuTtepHeTr, MHOTO( YHKIIMOHAJILHBIN IIEHTD,
KOMITIBIOTEP NEPCOHAIBHBIN
[Tomemienus st XpaHeHUs T-507, Apxus, CTEJUIAX JJISI XpaHEHUsI KHUT, CTOJI, TIIKad
o0opyoBaHus U y4eOHOTO oubamoreka
WHBEHTapsI Kadenpsl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DKOJIOTHYECKH Oe30rmacHbie TexHoaornu Ha TOC

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tect 1 «TepmoaunamMmuueckre 0CHOBHI paboThl TOC U BIUSHUE HA OKPYXKAIOIIYIO CPELY»

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-9
KM-
10

(TectupoBanue)

Tect 2 «O60pynoBanue I'TY u III'Y» (TectupoBanue)
Tect 3 «Okcmuyaranus I'TY» (TectupoBanue)
Tect 4 «Cxembl ['TY u III'Y-TOC» (TectupoBanue)
KonTponbras padorta Ne 1. «Ternoeie cxemer [ TY u I[II'Y-TOC» (KontponbsHas padora)
Tect 5 «HopMupoBaHue BpeHBIX BBIOPOCOB, pacueT U UX yMeHbleHue» (TectupoBanue)
Tect 6 «PaccenBanne BpenHbIx BeIOpocoB» (TecTupoBanue)

Tect 8 «CHmkenue ¢puszndyeckux Bosaerictsuil.» (TectupoBanue)

KonTponbnas padota Ne 2. «IIpupogooxpanusie meponpusitus" (KonrponpHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paznena

HNunexc
Paznen KM:

KM-
1

KM-
2

KM-

KM-
10

nuctuIuivHael | Henens
KM:

2

3

13

14

OCHOBHBIE PKOJOTHMUYECKHU
0€30ITaCHBIX TEXHOJIOTHI
Ha TOC u ocobeHHOCTH UX
BO3JICHCTBUS Ha

OKPYXKAIOUIYIO CPEy

11

OCHOBHBIE DKOJTOTMUECKHU
0€30I1aCHBIX TEXHOJIOT U
Ha TOC 1 0cOOEHHOCTH X
BO3JICHCTBUS HA
OKPYKAIOIIYIO CPEITy

TepMoanHaMuuecKue
OCHOBBI M TTPUHIIHIT
pabotel [ TY u III'Y

2.1

TepMoguHamMu4eckne
OCHOBBI Y ITPUHLIMIT
pa6otel I'TY u [II'Y

OceBble KOMITpECCOPHI U
KaMephbl CTOpaHUs
sHepretuyeckux ['TY

3.1

OceBble KOMITpECCOPHI U
KaMephbl CTOpaHUs
sHepretuyeckux I'TY

["a3oBbIe TYpOUHBI
sHepretuyeckux I'TY
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4.1

["a30BbIC TYpOUHBI
sHepretuyeckux ['TY

OKCIuTyaTalus
ra3oTypOMHHBIX
YCTaHOBOK

5.1

DKcruTyaTanus
ra30TypOMHHBIX
YCTaHOBOK

CxeMpl I TY uI'TY-TOC

6.1

CxeMpl I TY ulI'TY-TOC

Cxemspl III'Y-KOC u IIT'Y-
TOIL

7.1

Cxemsl [IT'Y-KOC n III'Y-
TOL

Kotnbl-yrunuzarops! u
HapoBble TYPOUHbI
naporazoBbix TOC

8.1

KoTnbI-yTunuszatopsl u
apoBble TYpOUHBI
napora3zoBbix TOC

Br10poch! 3arps3HSIrOmuX
BemectB oT I'TY u III'Y,
UX pacyer u
HOPMHPOBAHUE

9.1

Br10poch! 3arps3HSIIOmuX
BemtectB oT I'TY u III'Y,
UX pacyer u
HOPMHPOBaHUE

10

VYcerpolicTBa 0 OYHUCTKE
JIIMOBBIX Ta30B

10.1

VYcerpolicTBa 0 OYHUCTKE
JILIMOBBIX Ta30B

11

Mertoarka pacceMBaHHS
3arpA3HAIOIINX BCIICCTB B
aTMocdepe

111

Mertoanka paccenBaHUs
3arpsA3HSAOIINX BEUIECTB B
atMocdepe

12

Mertonuka pacuera
IeIMOBBIX TpYO ['TY u
[Iry-ToC

121

Meroauka pacyera
JI6IMOBBIX TpYO I'TY n
I[I'Y-TOC

13

OcHOBHBIE TPeOOBaHUS K
KOMITOHOBKE 2JIEMEHTOB
ra30BO3YIIHBIX TPAKTOB
I'TY uIll'Y, TpeboBanus
K BHEIIHUM ra3oxoJiaMm
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131

OcHoBHBIE TpeOOBaHUS K
KOMITOHOBKE 3JIEMEHTOB

ra30BO3/yIIHBIX TPAKTOB
I['TY uIll'Y, TpeboBanus

K BHCIIHHUM I'a30X0JaM

14

duznueckoe BO3AeHCTBUE
orI'TVulll'yY

141

duznueckoe BO3AeHCTBUE
orI'TYulll'yY

15

[ITymoBBIE
XapaKTEPUCTUKHU U pacyeT
CHWIKEHHUS YPOBHS 1lIyMa B
kaHanax ['TY

151

[ITymoBbIE
XapaKTEPUCTUKHU U pacyeT
CHM)KCHUS YPOBHS LIyMa B
kanamax I'TY

16

CHuKeHue ypoBHS LIyMa
B kotnax III'Y, meToauka
pacuera ypoBHs IIyMa B

OTKPBITOM MTPOCTPAHCTBE

16.1

CHMXeHue ypoBHS 1IyMa
B kotnax III'Y, meToauka
pacuera ypoBHs IIyMa B

OTKPBITOM MTPOCTPAHCTBE

17

I'mymmrenn Ha I'TY u
I[I'Y-TOC

171

I'mymirenn Ha I'TY u
I[I'Y-TOC

Bec KM, %:

10

10

20

10

10

20

24




IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

DKOJIOTHYECKH Oe30racHbie TexHoaoruu Ha TOC

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-9
KM-
10

KoHTposb npaBUiIbHOTO BRITOJHEHHS B CPOK pazaenoB 1,2,3 KypcoBoit paboTs
KoHTposb NpaBUIbHOTO BBIIOJHEHHSI B CPOK pa3jiesia 4 KypcoBOi pabOThI
KoHTpoJb NMpaBHIILHOTO BBIMIOJIHEHHSI B CPOK PA3JIEIOB 5 KypCOBOi pabOThI
KoHTposb NpaBUIbHOTO BBIIOJHEHHSI B CPOK pasjiesia 6 KypcoBoi paboThI
KoHTposb npaBuiibHOTO BEINOJIHEHUSI B CPOK pa3JiesioB 7, 8 KypcoBoi paboThI
KoHTposb npaBuiIbHOTO BBIIOJHEHHSI B CPOK pasenia 9 kypcoBoit paboTsl
KoHTposb npaBuiibHOTO BBINOIHEHUS B CPOK pazjena 10 KkypcoBoil paboTsl
KauecTtBo odopmienust KypcoBoit paboThl o MOIyItO 1

KagecTBo odopmiieHHs] KypcOBOii pabOTHI 10 MOJTYITIO 2

Bua npomexyTouHoii arrectanmu — 3amura KP.

Howmep
paznen
a

Pa3nen Hupek | KM | KM | KM | KM | KM | KM | KM | KM
KypCOBOTO c KM: -1 -2 -3 -4 -5 -6 -7 -9

KM
-10

npoekTa/kypcoBo | Hemen 2 4 6 8 10 12 14 14
1 paboThI 1 KM:

14

Brinaua 3aganus no
MoayJiro 1 KypcoBoit +
paboThI

Pacuer remnodusnueckux
CBOMCTB ra3osB.

Orenka
A’POTMHAMUYECKOTO
COIIPOTHBIICHUS KOTJIa-
YTUIIU3aTOPA.

TennoBoi pacyer KoTia-
YTHJIN3ATOPA.

Pacuer mapotypOunHOM
ycTaHOBKH B coctase [1T'Y.

Ornpenenenne nokazarenei
TEIIOBOM 3KOHOMUYHOCTH +
Iry.

Brimaua 3aganns mo
MOJZYJIIO 2 KypCOBOM +
paboTHI.

Pacuer
a3pPOIMHAMHUYECKOTO +
COIIPOTHUBIICHUS DJIEMEHTOB
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ra3oBO31yXOIPOBOIA

AKyCTHYECKUI pacyeT
[II'Y pa3sHbIX MOITHOCTEM.

10

CriocoObl CHUXKEHUS
YPOBHS 3BYKOBOH
MOIIHOCTH ITPH ITIOMOIIHU
TJTYHIUTENIEH.

11

Odopmnenue paboTsl 1
IIOATOTOBKA YEPTEKEN

Bec KM, %:

10

15

10

10

10

15

10

10

10
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