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 o0pa3zoBare/ibHOI nporpamMmmbl . TeriocHad:xeHue U TeNJOTEXHUYECKOe 000py10BaHue
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuyeHus: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
NCTOYHUKU U CUCTEMBI TEIIVIOCHABXEHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 4;
9 cemecTp - 5;
Bcero - 9

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

Jexknun

8 cemecTp - 8 yacos;
9 cemecTp - 8 yacos;
Bcero - 16 yacos

IIpakTnyeckue 3aHATHSA

8 cemecTp - 4 yaca;
9 cemecTp - 8 yacos;
Bcero - 12 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

8 cemecTp - 2 yaca;
9 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocrosiTesibHasi padoTa

8 cemecTp - 128,5 yaca;
9 cemecTp - 160,2 yaca;
Bcero - 288,7 uaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTaKkTHasi padoTa

8 cemecTp - 1,2 yaca;
9 cemecTp - 1,5 yaca;
BCero - 2,7 yaca

BKJIIOYas:
TecTupoBanue
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

IK3aMeH
IK3aMeH

8 cemectp - 0,3 uaca;
9 cemectp - 0,3 yaca;
Bcero - (0,6 yaca

Mocksa 2021




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
CseneHva o snagensue L3N M3K IO.B'
e Bnaeneu ABOpOBCKWK HO.B. o
HpeHOI[aBaTeJ]B * Mol ¢ WaenTudmKaTop H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I
(OJDKHOCTB) (moamucs) (pacmudpoBKa MOIIHCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
06pagoBaTeJ'[[,H0ﬁ CseneHva o snagensuye L3N M3K
Bnageneyu XomyeHKo H.B.
HpOFpaMMBI Waentudukatop  Rpd1b9495-KhomchenkoNV-644530 H.B. XOquHKO
(OIKHOCTB, YUeHasl CTEIICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHHUE)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

o o CseneHva o snagensuye L3N M3K IO B
3aBeyrOIUii BBITYCKAIOLIEN Braeney FIBOPOBCKMA 10.B. o .
Ka(bez[pbl WaenTudmKaTop H7e35b260-YavorovskyYV-dabbl49 HBOpOBCKI/H/I

(IOJIKHOCTB, YUeHas CTEIICHb, YUCHOE (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHHUE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Heab ocBoeHusi aucuMmIuHbl: [lodydeHne HEOOXOAMMBIX NPAKTUUYECKUX M TEOPETHUECKUX
3HaHUH B NPOCKTHPOBAHWU W HAASKHOM HKCIUTyaTalliM CHCTEM TEIUIOCHAOKEHUSI MPOMBIIUICHHBIX

NPEaNPUATHI

33[[3‘11/1 AUCHHUIIIMHBI

- obecrnieueHre 3HaHUH CTY/ICHTOB B 00JIACTH TEIUTOCHAOKEHHS M 000PYI0BaHUS UCTOYHUKOB
TEII0CHA0KEHNS], TEIIOBBIX CETEN U IOACTAHIINN;
- U3y4YEHHE CYNIECTBYIOIIMX UCTOYHUKOB T€HEPAIlMU TEIIA, UCTI0JIb3YEMBIX B CHCTEMaX
TEIUIOCHAOKEHUS: HA3HAYCHHE, CTPYKTYPY, KIACCUPUKAIINIO;
- U3y4YEHHE TEOPETUUECKUX OCHOB OMPEACIICHUS TEILIOBBIX HArPY30K B CHCTEMAX
TEIUIOCHAOKEHUSI U METO/IOB UX PETYJIMPOBAHMSL.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTeHIIUI

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Crnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUH U
IKCIUTyaTalui 0ObEKTOB
TCHHO3HepF€TI/IKI/I nu
TEIUIOTEXHUKHU

N-1nk-1 Cnocoben
UCIIO0JIB30BaTh HOPMATHBHYIO
JIOKYMEHTAITUIO TIPH
pa3paboTKe 00BEKTOB
TETIOPHEPTETHKH U
TEIUIOTEXHUKH

3HATh:

- IPaBWJIa TEXHUYECKOM SKCILTyaTalluK
000pyI0BaHUS CHCTEM TEIIIOCHA0KEHNUS;
- IPUHLAIIBI ¥ METOIBI IIOCTPOCHUS U
pEryaupoBaHUs CUCTEM TEIJI0CHAOKEHHUS.

YMETb:
- pa3pabateiBaTh YPPEKTUBHBIE CXEMBI
TETUIOBBIX ITYHKTOB U BHIOUPATH
000pyioBaHuE IS TEIUIOBOTO XO3SHCTBA
IPOMBIIIICHHBIX TPEIIPUSTHHA.

[TK-1 Crnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
SKCIUTyaTalluu 00bEKTOB
TEIJIO3HEPTeTUKU U
TCIIJIOTCXHUKHN

N-2nk-1 [IpuHuMaer yuactue
B pa3paloTke
NPUHIUIHATIBHBIX CXEM U
000pyI0BaHus 151 OOBEKTOB
TEIJIOPHEPTETUKU U
TEIJIOTEXHUKHU

3HATh!
- CXEMBI, COCTaB 000PYAOBAHUS U PEKUMBI
paboThl COBPEMEHHBIX UCTOYHUKOB
TEIUIOCHA0KEHUS TIPEePUATHI.

YMETh:
- pa3pabaThIBaTh U PaCCUUTHIBATH CXEMBI,
BBIOMpATh OCHOBHOE U BCIIOMOTaTeIbHOE
obopynoBanue st KOTeNbHBIX U TOLI.

TIK-1 Cnocoben
y4acTBOBATh B
HpOGKTI/IpOBaHI/II/I nu
IKCIITyaTaIuu 00HEKTOB
TeHHO3HepFeTI/IKI/I nu
TEIIOTEXHUKU

N 1-4nk-1 [IpuHuMaet yuactue
B OLICHKE DHEPIreTUYECKOU

3¢ PeKTHBHOCTH 0OBEKTOB
TEIJI0PHEPTETUKU U
TEIIOTEXHUKHU

3HATh.

- MCTOJBbI OIIPCACIICHUA HOTp€6HOCTI/I
HpeI[HpI/ISITI/Iﬁ B TCIJIOTC I1apa U l"OpSI‘-ICfI
BOJbI HA TCXHOJIOTHYECKHE U
CAHTCXHUYCCKHUC HYKBbI.

YMETh:
- BBIOMPATh palliOHAJIbHBIE CXEMBbI
MIPUCOSAMHEHUS MECTHBIX CHCTEM
TEIJIOTIOTPEOJICHHS B 3aBUCUMOCTH OT
MapaMeTPOB CUCTEMBI TEIIIOCHAOKEHUS.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
TemocHaOxeHne u TeruioTeXHUYeckoe obopynoBanue (nmanee — OIIOII), HampaBiieHUs MOATOTOBKH
13.03.01 TemmosHepreTuka © TEIUIOTEXHUKA, YPOBEHb OOpa30BaHMs: BbICIIEE OOpa3oBaHUE -
OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH JUCIUTUINHBI, HEOOXOUMEI MPU BBHITIOJTHECHUH
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DHepreTuyeckas 3090 | 8 2 - 1.0 - 0.6 - 0.30 - 27 - Camocmosamenvnoe usyuenue
3¢ HEeKTUBHOCTD meopemuueckoz0 mamepuana: N3yuenue
TerouKanum JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
1.1 Temnodukarus 16.95 1 - 0.5 - 0.3 - 0.15 - 15 - "DHepreTudeckas 3pGHEKTHBHOCTb
1.2 Koreneparus 13.95 1 - |05 - 0.3 - 015 | - 12 - Ternodukanuu”
Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
[ToBTOpEHNE MaTepuaia o paaery
"DHepreTudeckas 3PPEKTHBHOCTD
Teropukanyun'
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], cTp. 3-35
[2], cTp. 3-46
2 TemnoBoe norpednenne | 29.90 2 - 1.0 - 0.6 - 0.30 - 26 - Camocmosamenvnoe usyuenue
2.1 XapakTepuCTHKU 14.95 1 - 0.5 - 0.3 - 0.15 - 13 - meopemuyuecko20 mamepuana: zydenue
TETIOBBIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
noTpeduTenei "TemoBoe norpedieHue"
2.2 MeTtoauka pacyera 14.95 1 - 0.5 - 0.3 - 0.15 - 13 - Ilo0zomoeKka K mekyuiemy KOHmpoio:
NIOTEPh TEIUIOTHI IToBTOpenue maTepuana no pasaeny "TemnoBoe
3aHUSIMU norpedienue”
Hszyuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[1], cp. 36-78
[2], cTp. 47-91
3 Cucrembl 30.5 2.5 - 1.0 - 0.6 - 0.4 - 26 - Camocmoamensnoe uzyuenue
TEIJIOCHA0KEHNUSI meopemuyeckozo mamepuana: V1zyaenue
3.1 Kiaccudpukanus 15.0 1 - 0.5 - 0.3 - 0.2 - 13 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
CHCTEM "CucTeMbl TeIUIOCHA0KeHHS"
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TEIUIOCHA0KEHUS

Iloozomogka K meKywemy KOHmMpOo.Jiio:

3.2 Pexxumbl 155 15 0.5 0.3 0.2 - 13 - [ToBTOpenue marepuana no paszaerny "CucreMsl
TEIUTIOOTPEOICHUS TEIUIOCHA0XKEHUS "
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 79-111
[2], cTp. 92-129
4 PerynupoBanue cuctem | 16.7 15 1 0.2 0.2 - 13.8 - Camocmosmenvnoe usyuenue
TETIIOCHAOKEHNUS meopemuyueckoz0 mamepuana: Vzyaeane
4.1 PexrmMbt 16.7 15 1 0.2 0.2 - 13.8 - JIOTIOJTHUTENBHOTO MaTeEpUaa o pa3ielry
PETYIUPOBAHUS CHCTEM "PeryiaupoBaHue CUCTEM TEIIIOCHA0KEeHHUS "
TEIJIOCHA0KEHNUS Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"PeryiaupoBaHue CUCTEM TEIJIOCHA0KEeHHUS "
H3yuenue mamepuanog 1umepamypusix
UCIOYHUKOB:
[1], ctp. 112-145
[2], cTp. 130-165
OKk3aMeH 36.0 - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 92.8 35.7
Hroro 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 128.5
5 Tenmoanexrponentpan | 29.71 1.0 1.0 0.4 0.31 - 27 - CamocmosamenbHoe usyuenue
Y TIPOMBIIIUIEHHBIX meopemuyuecko20 mamepuana: Mzyuenue
NpeAnpUsITHI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
5.1 Ha3znauenue, 14.35 0.5 0.5 0.2 0.15 - 13 - "TerI03eKTPOLIEHTPAIIU POMBIIIICHHBIX
KJIaccuuKarus, npeanpusTuit”
METOJIKA OTIpeAeIICHUs IlodzomogKa K meKyuiemy KOHmMpOio:
9HEPreTHIECKUX [ToBTOpeHue MaTepuaa no paszieiny
roKasaresueu "TennoaneKTpOLEHTPAIN IPOMBIIUIEHHBIX
TEIUI0AJIEKTPOLICHTpaJIE npeanpusTi”
i (TOII) H3yuenue mamepuanos 1umepamypHslx
5.2 CoBmecTHast paboTa 15.36 0.5 0.5 0.2 0.16 - 14 - UCHIOUHUKOB:
korenbHbIX 1 TOL B [1], cTp. 146-178
cucTemMax [2], cTp. 166-198
TEIJIOCHA0KEHNUS
6 [IpomsiieHHo- 32.74 2 2 0.4 0.34 - 28 - Camocmoamensroe usyuenue
OTOIUTENbHBIE meopemuueckozo mamepuana: VIsyaeHve
KOTEJbHbIE JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
6.1 Haznauenwue, 16.37 1 1 0.2 0.17 - 14 - "TIpOMBITITIEHHO-OTOMUTENbHBIE KOTEIbHBIE"
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Kiaccudukanys,

Iloozomogka K meKywemy KOHmMpOo.Jiio:

rapameTpsl, [ToBTOpEeHe MaTepuaa o paszaety
panuoHasbHbIE 00J1acTH "ITpOMBIIITIEHHO-OTOMHUTENBHBIE KOTENIBHBIE"
HCTIONIb30BaHUS H3yuenue mamepuanog 1umepamypHbix
6.2 | Ilapametps! u cBolicTBa | 16.37 0.2 0.17 14 UCMOYHUKOG:
TETJIOHOCHUTEIS [1], cTp. 179-201
[2], cTp. 199-248
7 TennoBsle ceTn 31.74 0.4 0.34 27 CamocmosamensHnoe usyuenue
7.1 CxeMsl 1 15.37 0.2 0.17 13 meopemuueckozo mamepuana: V1syaenue
KOH(UTypanuu JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
TEILTOBBIX CETeH "TensnoBsle ceTn"

7.2 TenmoBoit pacuet 16.37 0.2 0.17 14 IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpenue maTepuana o paszaeny "TemnoBsle
cetn"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 202-240
[2], cTp. 249-276
8 BozoOHOBNISIEMEIE 32.84 0.5 0.34 28 CamocmosamensbHoe usyuenue
VCTOYHHKHU SHEPTUH meopemuyueckozo mamepuana: Vzyaenne
8.1 YcTaHOBKY, 16.37 0.2 0.17 14 JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry
HCIOJIB3YIOLUE "B0300HOBIIsIEMbIE HCTOUHUKH SHEPTHN"
BTOpPHUYHBIE Ilo020mogKa K meKyuiemy KOHmMpoiio:
IHEPreTUUECKHe IToBTOpeHue MaTepuaa no pasziety
pecypcsl (BOP) "Bo300HOBIIsSIEMbIE HUCTOUHUKH SHEPTUU"
NpeANpPUSITHIN JUIst H3yuenue mamepuanog 1umepamypHbix
reHepalyy Teria u UCIMOYHUKOG:
ANIEKTPOIHEPTUU [1], cTp. 241-278
8.2 OcHoBHble Buabl BOP | 16.47 0.3 0.17 14 [2], cTp. 277-317
MIPOMBILIJIEHHBIX
MpeanpUsITHIA
pa3IMYHbIX OTpacien
MPOMBIIIIEHHOCTH ¥ UX
BBIXOJ
9 T'uppaBianueckuii 16.97 0.3 0.17 145 Camocmoamenvhnoe uzyuenue
pacyer TeIUIOBBIX ceTel meopemuueckozo mamepuana: Vsydaenue
9.1 I'uppaBanueckas 16.97 0.3 0.17 145 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
XapaKTepUCTUKA "I'mapaBiardgecKuii pacyeT TeMIOBIX ceTei"
CHCTEMBI ITodzomoeka K meKyuiemy KOHmpouo:

7




IToBTOpeHue maTepuaa 1o pasaeny
"I'uapaBnuyeckuii pacdyer TeMJIOBhIX ceTel"”
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 279-297
[2], ctp. 318-376

0

OKk3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.00 8.0 8.0 2.0 - 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8.0 8.0 2.0 1.50 0.3 160.2

UTOrOo 324.00 16.0 12. 4.0 2.70 0.6 288.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK TIO pa3ieinaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Duepcemuueckas s¢phexmusnocmes menioduxkayuu

1.1. Teroduxanus
OcHoBHBIE cBefieHHS O Temiodukanuu. XapakTepUCTUKH Teruiohukanuu. Peamu3anms
TeTI0(UKAIIIH.

1.2. Korenepanus
[TonsiTvie 0 LIEHTPATN30BAaHHOM U JCLIEHTPAIM30BaHHOM TeruiocHabkeHnu. KomOuHupoBanHas
BBIPA0OTKA TEIJIOBOM U 3JIEKTPUUYECKON IHEPTHUU.

2. Tennosoe nompebaernue

2.1. XapakTepuCTUKH TEIUIOBBIX MOTpeOHUTENeH
CrpykTypa norpebuTesnei TerioBoi 3ueprui. MeToipl pacyeTa 4aCoBbIX U FOJJOBBIX PacXoJl0B
TEIUIOTHI Ha OTOIICHHE, BEHTUWIISLINIO, TOpsTYee BOIOCHA0KEHNE, KOHIUITMNOHUPOBAHHE.

2.2. Meroauka pacyeTa nHoTephb TEIJIOThI 31aHUSIMU
TermnoBoii Oamanc mnomemeHunid. Knaccupukamusi TEIIOBBIX HArpy3okK, WX Ha3Ha4YCHUE,
TpeOyeMble TapaMeTpsl U XapaKTePUCTUKH.

3. Cucmemvi menaocHabHceHUs

3.1. Knaccudukanus cucteM TermIoCHa0KeHUs
Pacuernbie TemioBbie HArpy3Ku. ['010BBIE PACXOIbI TEILIIOTHI.

3.2. PexxuMsl TemIonoTpedaeHus
[TpyHIMNIUAIbHBIE CXEMBbl CUCTEM TemIoCHaOXKeHHs. OTKpPBITbIE U 3aKPbIThIE CHUCTEMBI
TeruiocHa0xeHus. [lapameTpsl TemoHocuTeNel B CUCTEMAaxX TEMI0CHA0KEHHUS.

4. Pecynuposanue cucmem MENnI0CHADICEHUS

4.1. Pexxumbl perynTupoBaHus CUCTEM TETJIOCHAOKEHUS
[lenTpansHoe perynupoBanue. [pynmoBoe perynupoBaHue. MecTHOe peryiupoBaHHeE.
WNunuBHyanbHOE PETyIUpOBaHUE.

5. TennosiekmpoyeHmpaniu NPOMblULICHHbLX npe()npuﬂmuﬁ

5.1. Haznauenwue, kiaccudukaims, METOIMKA OMpeIeNIeHUs] YHEPTeTUUECKUX MOKa3aTenen
tertodiekTporenTpaieit (TOLL)

Mertonuka cocTaBieHHS M pacueTa TeruioBbIX cxeM TOL[. XapakTepucTUKH COBPEMEHHBIX
KOTEJIbHBIX YCTAaHOBOK M TETJIO(PHUKAIIMOHHBIX TYpOUH.

5.2. CoBmecTHas pabota koTenbHbIX U TOL] B cucTemMax TemmocHa0KeHHs
Mertoapr u cxembl BogonoarotoBku Ha TOIl. Oumcrtka npiMOBBIX razoB TOIl oT BpemHbIX
BEIOPOCOB.

6. Ipombluiienno-omonumenbHble KOMeabHble

6.1. Ha3Ha‘{eHI/IC, KHaCCI/I(I)I/IKaLII/IH, napaMeTphbl, palluOHAJIILHBIC 00J1aCTH UCIIOIb30BaHUS



TenoBble cxeMbl U UX pacueT. TeXHOI0rnyeckast CTpyKTypa KOTEIbHbIX. TernoBas MOIHOCTb.

6.2. [TapameTpbl U CBOMCTBA TETIOHOCUTEIIS
Pacyer TerioBBIX CXeM W BBIOOp THIIA W MOIIMHOCTH KOTJIOATPETaTOB M BCIIOMOTATEILHOTO
o0opynoBanus. OCHOBHbBIE TEXHUKO-2KOHOMUYECKHE ITOKA3aTeN KOTEIbHBIX.

7. Tennosvie cemu

7.1. CxeMbl 1 KOH(UTYpAIIUU TEIUIOBBIX CETCH
Tpacca u mpodunb TemaonpoBoaoB. KOHCTPYKIMS TEIIonpoBOAOB. TemIon30sSIHOHHbIC
MaTepuaibl ¥ KOHCTPYKIIUH.

7.2. TenoBoit pacyer
OCHOBHBIE pacyeTHBIC 3aBUCHMOCTH. MeETOAMKa TEIJIOBOrO pacyera. TemioBble MOTEpPU U
K03 unreHT 3¢ (HEKTUBHOCTH TETIOBOW U3OJISIIIH.

8. Bozobnosnsemble ucCmoyHuKy HeEpcUuU

8.1. YcraHOBKH, HCTIONB3YIOIHE BTOPUYHBIEC YHEPTeTHIecKue pecypebl (BOP) npennpusiTaii
JUI TEHEpaLuy TeIUIa U 3JIEKTPOIHEPT U

Cxembl, mapaMmerpbl, OOOpYyIOBAaHHME M TEXHUKO-DKOHOMHUYECKHE I10Ka3aTe€I HCTOYHHUKOB
TEIUIOCHA0KEHUsI Ha BO30OHOBIISIEMBIX SHepropecypcax - sHepruu Cossua, 6uomacchl, riyOnHHON
TEIJIOTe 3eMJIU, TETIOBOM YHEprun MUpPOBOTO OKeaHa.

8.2. OcHoBHbIe BUJIbI BOP npoMbIluIeHHBIX MPEANPUATHH Pa3InUHbIX OTpacien
IIPOMBIIIJIEHHOCTH U UX BBIXOJL

Bunpl, mapametps! u rpaduku Beixoaa BOP, ncnosnabp3yeMsIx A1 IpoOU3BOJCTBA Mapa U ropsyeit
BOJIbI B YTUJIM3ALMOHHBIX YCTAaHOBKAaX. THIbBI YTHIIN3allMOHHBIX YCTAHOBOK JUUISl BBIPAOOTKH IMapa u
ropstueil Bozpl: CXeMBbl, TapaMeTpbl, COCTaB 000PYI0BaHUS, PEKUMBI PaOOThI, METO/IBI pacyeTa.

9. I'uopasiuueckuil pacuem meniosvix cemeu

9.1. 'mnpaBnuueckas XapakKTepUCTHKA CUCTEMBI

3amaul TUIPABIMYECKOTO pacyeTa TEIJIOBBIX ceTeil. PacmpeneneHue naBiieHUss U HANoOpOB
BJOJIb CETH. Pacyer NMHENHBIX U MECTHBIX MOTEPH NABJICHMS B BOJISHBIX M MAPOBBIX TEILIOBBIX
ceTsx. IIbe3omerpuueckuil rpaduk U BHIOOp BHJA NMPUCOECTUHEHUS MOTpEeOUTENEH K TEIIOBBIM
cersam. OmpezneneHue napaMeTpoB CETEBBIX, MOIIMUTOYHBIX, MOAKAYMBAKOLIMX M CMECHTEIBHBIX
HAcoCoB. MeTo/1bl M arOpUTMBI THIPABINYECKOTO pacyera ¢ Hcrosb3oBaHrueM DBM.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Korenepanus;
2. XapaKTepUCTHKH TEIUIOBBIX MOTpeOUTENEH;
3. Meroauka pacuera MOTeph TEIUIOTHI 31aHUSIMU;
4. Knaccugukanus cucteM TeIIOCHA0KEHUS;
5. Pexumbl TerionotTpedaeHus;
6. Pe>xuMbl perynupoBaHusi CHCTEM TEIUIOCHA0KEHUS;
7. Ha3HaueHnue, knaccu(pUKaIysl, METOAUKA ONPENIEIEHUS SJHEPreTUUECKUX TOKa3aTenen
teruodnexTpouentpaiei (TOL);
8. TenoBol pacuer;
9. Haznauenue, knaccu(uKaIys, napaMeTpsl, pallioHaJIbHbIE 00JIACTH UCIIOIb30BAHNUS;
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10. ITapameTpbl ¥ CBONCTBA TEINIOHOCUTES;

11. CxeMbl 1 KOH(GUTYpALIUH TETIJIOBBIX CETEH;

12. YcraHoBKH, UCHIOIB3YIOIINE BTOPUYHBIE SHEpreTUuecKkre pecypebl (BOP) npennpusruii
JUI TEHEpaLuy TeIUIa U 3JIEKTPOIHEPIHH;

13. OcHoBHbIe BU1bI BOP pOMBIIIITIEHHBIX IPEATIPUATHI pa3IUUHbIX OTpacien
IPOMBIIIJICHHOCTH U UX BBIXOJ;

14. I'mapaBnuyeckasi XapaKTEpPUCTUKA CUCTEMBIL;

15. CoBMecTtHas paboTta koTtenbHbIX U TOLI B cucTeMax TeI1oCHA0KECHHMS;

16. Tenmoduxanus.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

agblrwn

~

8.
9.

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OOcyxneHne MarepuajoB 10 Keiicam pazzgena "DHeprerndeckas d5()(QEKTHBHOCTD
terutopukanuu"

OO6cyxneHne MaTepualoB o kekicam pasaena "TemnoBoe morpedieHue"

OO6cyxeHne MaTepuanos 1o keiicam pazaena "Cuctemsl TeIIOCHA0KeHH "

OO0cyxaeHre MaTepualioB 1o Keiicam paszena "PerynupoBaHue cCUCTEM TeTIOCHA0KeHus"
OO6cyxeHrne MaTepuasoB Mo kedcam paszaena "TernosieKTpoleHTpalld MPOMBIIIICHHBIX
npeanpusTiil”

OO6cyxnenne MarepuasioB 1o keiicam pazgena "[IpOMBINITIEHHO-OTOMUTENbHbBIE
KOTeNbHBIE"

OO6cyxeHre MaTepuanos 1o keiicam pazaena "Temosbie cetu"”

OO6cyxxnenre MaTepualioB 1o Keiicam pasjena "Bo300HOBIsIeMbIe HCTOYHUKH SHEPTHH"
OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "I uapaBIuvecKuii pacueTr TEMIOBbIX ceTei”

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep paznena auciuruivnHs (B

O11eHOYHOE CPEICTBO

Konrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1]12[3]4]5]6]7]8]9
3HaTh:
MPUHLIMIIBI ¥ METO/IbI TOCTPOSHUS U V-1 + TectupoBanue/PerynupoBanue
PEryaupoBaHUs CUCTEM TETJIOCHAOKCHHS CUCTEM TEIJIOCHA0KEHUS
MpaBHJia TEXHUYECKOM IKCILTyaTaluu TectupoBanue/TemnoBoe
000pYyIOBaHUS CUCTEM TEIIOCHAOKEHUS -1k + |+ notpebeneHue
Tectupopanue/Temnodukanus
CXEMBI, COCTaB 000PYIOBaHHS U PEKUMBI pabOTHI TectupoBanue/ TOL]
COBPEMEHHBIX HICTOYHHUKOB TEIJIOCHAOKEHU S N -2nk-1 +
pEANPUATUI
METO/Ibl OIIPEEIICHUS TOTPEOHOCTU IPEAIPUITUN TectupoBanune/B1D
B TEIUIOTE Mapa U ropsyeit BoJbl Ha W -4nik-1 + |+ TecTupoanne/ TeIIOUPOBOIHI
TEXHOJIOTUYECKHE U CAHTEXHUYECKUE HYXKJIbI
YMersb:
pa3pabaTriBaTh 3G(HEKTUBHBIE CXEMBI TEIJIOBBIX Kontponbnas padota/TemnnoBbie
MYHKTOB U BBIOMPATh 000pYAOBaHUE IS VL + Harpysku
TEIJIOBOTO XO3SICTBA MPOMBIIITICHHBIX
PEAIPUATHI
pa3zpabaThIBaTh U paCCUYUTHIBATH CXEMBI, BHIOUPATH Kontponbnas padota/TemnnoBbie
OCHOBHOE€ U BCcrloMoraTenbHoe obopynoBanue it | MJ1-2nk-1 + CXEMBI KOTEJIbHOMN
KoTeNbHBIX 1 TOL]
BBIOMPATh pallMOHAIbHBIE CXEMbI IPUCOETMHEHUS KonTponbHas
MECTHBIX CHCTEM TEIUIONOTPEeOICHUS B V-4t + pabota/l'uapaBnuyeckuii pacyer

3aBUCUMOCTH OT IMAPaMETPOB CUCTEMBI
TEIUIOCHAOKEHU
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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
8 cemecTtp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. PerynupoBanue cucreM TeruiocHabxenus (TectupoBanue)
2. TermoBoe motpebdenenue (TecTupoBaHue)
3. Ternogukanus (TectupoBanue)

®dopma peanmzanuu: [TuceMenHas padbota
1. Ternossie Harpy3ku (KoHnTposibHast pabota)

9 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aiaHue
1. BUD (TectupoBanue)
2. TerumonpoBoas! (TectupoBanue)
3. TOL] (TectupoBanue)

Popma peanmzanuu: [TucemenHas pabora
1. M'mapaBnuueckuii pacuet (KorTtponbHas padoTa)
2. TenmoBsie cxeMbl KoTenbHOM (KoHTposibHast paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHIIIMHE

Orzamen (Cemecmp Ne§)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha oCHOBaHWHU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

xzamen (Cemecmp Ne9)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonokeHneM O OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISIFOIIUX.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. ABgronud E. I'.- "MCTOYHHUKHN U cUCTEMEI TEILUIOCHAOKEHMS. TEIUIOBRIE CETH U TEILJIOBBIE
nyHkThl", U3narenscrBo: "Uudpa-Unxenepus", Boioraa, 2019 - (300 c.)
https://e.lanbook.com/book/124636;

2. VcTOYHUKH U CUCTEMBI TETJIOCHA0KEHUSI IPEANPUATHH | y4eOHUK I CTYI€HTOB 110
HarnpasieHuto noarorosku 140100 "Tennosuepreruka u temnorexuuka" / B. M. Jlebenes, [u ap.] ;
pen. B. M. Jlebenes . — M. : YaeOHO-MeTOIMY. IICHTP MO 0OPA30BAHMIO HA JKEIE3HOIOPOKHOM
Tpancnopte, 2013 . — 384 c. - ISBN 978-5-89035-639-0 ..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";
2. Office;
3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOT0 pa3BuTus PO -
http://www.economy.gov.ru
9. ba3a oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble aynuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHASA KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyuA MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP

TCKYLICTO KOHTPOJIA

IIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
HPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAIBbHbBIN

VY4eOHble aynuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kiacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHTepHeT, nocka MapKepHas IepeIBUKHAs,
KOMIIBIOTEP MEPCOHATBLHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
VY4eOHble ayuTOpun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
U1 IPOBEICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BHIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMITBIOTEP MEPCOHATIBLHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] MH(OPMAIIMOHHBIH
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIBHOM KoMmnbrotepHslii BeUIAJIKA JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
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paboThl

YUTAJILHEBIN 3aJ1

BBIXOJIOM B IHTE€pHET, KOMIIBIOTED
IIEPCOHANIbHBIMN, IPUHTEP, KOHAULILOHED

ITomemenus s 2K-2000, CTOJ1, CTYJI, KOMIBIOTEP NEPCOHAIBHBIMH,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
110
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,
xpaHeHus oobopynoanusi | [lomemenue ais yKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC 1
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ PaOOTHI CTY/ICHTOB, KAHIICISPCKUI

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO34MCTBECHHBIA HHBEHTAPh, 3allaCHbIC
KOMILIEKTYIOLME i1 000pyJOBaHUS
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MICTOYHHMKH ¥ CHCTEMBI TEIUIOCHAOKEHUS

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-4
KM-7

Tennodukanus (TectupoBanue)
TemoBoe nmotpedenenue (TectupoBanue)
Tennossie Harpy3ku (KonTponbsHas pabora)

PerynupoBanue cucreMm terocHadxenus (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Hunexc KM-1 | KM-2 | KM-4 | KM-7
Homep Pa3nen muciumminHbl KM:
pasnena Henens 3 6 9 12
KM:
1 DOHeprerudeckas 3 PeKTUBHOCTH TEIUIO(DUKAIINH
1.1 Temnodpukanus + +
1.2 Koreneparus + +
2 TennoBoe nmotpedaeHne
2.1 XapakTepUCTUKH TEIUIOBBIX MTOTpeduTeneit + +
2.2 Metoaunka pacuera noTepb TEIUIOTHI 3JaHUSIMU + +
3 CucreMsbl TEIUIOCHA0KEHUS
3.1 Knaccudukanus cuctem TeriocHab eHus +
3.2 PexxuMebl TerionoTpebaeHus +
4 PerynupoBanue cucteM TermiocHa0KeHUS
41 PexxuMbl perynupoBaHus CUCTEM TETIOCHA0KESHHUS +
Bec KM, %: 25 25 25 25
9 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JIMCIUILIHHE:

KM-1
KM-2
KM-3
KM-4

TOII (TectupoBanue)

TennoBbie cxembl koTenbHOM (KoHTpOnbHas paboTa)
BUD (TectupoBanue)

TemnonpoBoas! (TecTupoBanue)

16




KM-5 T'mapasnuueckuii pacuet (KontposabHas pabora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 >
paszaena Henens 3 6 9 12 15
KM:
1 TennoanekTpoLeHTpaIn NPOMBIIIEHHBIX
MPEIITPUATHI
Ha3znauenue, kinaccuukanys, METoa1Ka
11 OIIPENIECTICHUS YHEPTETUUECKUX IT0Ka3aTeIIeH +
teruioanekTponentpanei (TOL)
12 CoBmecTtHas padota koTenbHbIX U TOL B cuctemax +
' TEIJIOCHA0XKEHUS
2 [TpOMBIIITIEHHO-OTOMUTEIbHBIE KOTEIbHBIC
21 Ha3znauenue, knaccugukanys, napameTpsl, +
panroHaIbHbIE 00JIACTH UCTIONH30BAHUS
2.2 [TapameTpsl U CBOMCTBA TEIJIOHOCUTENS +
3 TennoBele ceTu
3.1 CxeMbl U KOHGUTYPALIUU TEIUIOBBIX CETe + +
3.2 TennoBoii pacuer + +
4 B0300HOBINIsIEMBIE HCTOUHUKH SHEPTHH
Y CTaHOBKH, HCIIOTB3YIOIINE BTOPUIHBIE
4.1 sHeprerudeckue pecypesl (BOP) npeanpustuii mis + +
TeHEpaIny TeTIa U DJIEKTPOIHEPTUHU
4.7 OcHoBHble BuAbl BOP npoMbIUIEeHHBIX IPEANPUATAN + +
' pa3IMYHBIX OTpacieil MPOMBIITUIEHHOCTH U MX BBIXO]]
) I'mppaBanyecknil pacdyeT TEIUIOBBIX CETEn
5.1 ['mapaBianueckast XapaKTepPUCTHKA CUCTEMBbI +
Bec KM, %: | 20 20 | 20 20 | 20
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