MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yueHusi: 3aouHas

Hanpagiaenne noaroropku/cnenuaibHocthb: 09.03.03 IIpuknannas undgopmarnka
HaumeHnoBanune o6pa3oBaTebHOIl mnporpaMmMebl: MH(pOpMAaHOHHBIE TEXHOJIOTHH B TEIJIO3HEPreTHKe

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

Pabouass nporpaMma QM CHUILIHHBI
NCTOYHUKU U CUCTEMBI TEIIVIOCHABXEHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03.03

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

MocksBa 2025




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
; = CeeaeHna o snagensue L3N M3K i IO.B'
; it Bnageneyu ABOpoOBCKWA HO.B. o
Hpeno JaBaTelb * MO Wnentudnkarop  R7€35b260-YavorovskyYv-dabb14d }IBopOBCKI/m

COI'ZTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney LLlepbaToB W.A.
00pa3oBaTeILHOM MPOrpaMMbI - Mol ¢ Wnenaguaop__H6D2590a8-ShcherbatoviA-d91ec] ] N.A. lllepGaToB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

3aBez[ylogmﬁ BBIITYCKAIOIIEH BT Bramenen ep6aToE V.A.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp H6b2590a8-ShcherbatovIA-d9lecl] I/I.A. L]_Iep6aTOB




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

NPEANPUATHIA.

33[[3‘11/1 AUCHHUIIIMHBI

- obecrnieueHre 3HaHUH CTY/ICHTOB B 00JIACTH TEIUTOCHAOKEHHS M 000PYI0BaHUS UCTOYHUKOB
TEIIOCHA0KEHMS, TEIUIOBBIX CETEH M MOACTaHIIMIA;
- U3y4YEHHE CYNIECTBYIOIIMX UCTOYHUKOB T€HEPAIlMU TEIIA, UCTI0JIb3YEMBIX B CHCTEMaX
TEIUIOCHAOKEHUS: HA3HAYCHHE, CTPYKTYPY, KIaCCU(DUKALINIO;
- U3y4YEHHE TEOPETUUECKUX OCHOB OMPEACIICHUS TEILIOBBIX HArPY30K B CHCTEMAX
TEIUIOCHAOKEHUSI U METOJIOB UX PEryJIHPOBAHHUS.

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

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHIUH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

BK/PIIK-1 Cnocoben

N -1gk/prik-1 JdeMoncTpupyet

3HATh:
- IPaBWJIa TEXHUYECKOM SKCILTyaTalluK

OTIPENICTIATh 3HaHHE 0a30BBIX MIPUHITUIIOB

9HEeprodHPeKTUBHOCTH sHeprodhdexTuBHOCTH 000pyIOBaHUS CHCTEM TEILIOCHA0KEHHSL.
TEINIOTEXHUYECKOTO

obopyoBaHus B cdepe

npodecCHOHAIbHON

IEeSITENbHOCTH

BK/PIIK-1 Cniocoben NJI-2k/prik-1 Onpenenser YMETh:

OTIPEICIIATh [IOKAa3aTeNIn - pa3pabaThIBaTh U PaCCUUTHIBATH CXEMBI,
sHeprodPeKTUBHOCTH sHeprodhHpeKTHBHOCTH BBIOMPATh OCHOBHOE M BCIIOMOTATEIbHOE
TEMIOTEXHUYECKOTO TEMIOTEXHUYIECKOTO obopynosanue Juist KoTenbHbIX 1 TOLL.
obopynoBaHus B cepe 000py10BaHHUS

npodecCuOHATbHON

EeATEIbHOCTH

PIIK-1 Crioco6en
MPOBOAUTH 00CTIETI0BaHNE
OpTraHu3aIui, BBISBISITh
uH(pOpMaIMOHHbBIE
NMOTPeOHOCTH
MOJIb30BaTENeH,
dbopmupoBaTh TPEOOBAHUS K
uH(GOPMaIMOHHOHN CHCTEMe

W/I-1prix-1 3HaeT
COOTBETCTBYIOIIUI
MaTeMaTU4YeCKUH annapar u
MHCTPYMEHTAJIBHBIE CPENICTBA
J1s1 00paboOTKM, aHAIIM3a U
cucTeMaTH3aluy HHPOpMaLuu

3HATh.

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

PIIK-1 Croco6en
MPOBOANTH 00CTIEI0BaHNE
OpTraHu3aIyi, BBISBISITH
uH(pOpPMaIMOHHBIE
MOTPEeOHOCTH
MOJIb30BaTeIeH,
dbopmupoBaTh TPEOOBAHUS K
UH(GOPMAIMOHHOHN CHCTEMe

NJI-2prik-1 YMeeT cobuparts,
CHCTEMaTH3UPOBATh,
JOKYMCHTHPOBATH U
AHAJIM3UPOBATh TPEOOBAHUS K
MH(OPMALIMOHHBIM CHCTEMaM

YMETh:
- BBIOMPATh palliOHAJIbHBIE CXEMBbI
MIPUCOEAMHEHUS MECTHBIX CHCTEM
TETJIOTIOTPEOJICHHS B 3aBUCUMOCTH OT
MapaMeTpPOB CUCTEMBI TEIIIOCHAOKEHUS.

PIIK-1 Criocoben
MPOBOAMTH 00CTIEI0BaHNE

W ]1-3prk-1 Bmageer meTomamu
CHCTEMHOTI'O aHAJIN3A U

3HAaThb.
- IPUHIUIIBI 1 METOABI IIOCTPOCHUA U
PEryjinpoBaHusa CUCTEM TEIUIOCHAOXKEHUS.
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHI MU

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OpraHu3aIii, BBISIBIISATh
UH(POPMALIMOHHbIE
MOTPEeOHOCTH
MOJIb30BaTeICH,
dbopMHupoOBaTh TPEOOBAHUS K
UH(POPMALIMOHHOM CUCTEME

MOJIEJIMPOBAHUS JJIsl aHAIIN3a
APXUTEKTYPHI MPEATNPUATHI U
MeToaamMu coopa uHGOpMAITH
TSt popmanuzanuu
TpeOOBaHUH MOJIb30BATENICH
3aKa3unKa

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOWM mpod)ecCHOHaIbHOM 00pa3oBaTeNbHOM IMporpaMme
WNndpopmanmonnsie TexHoJIoruu B TeruiodHepretuke (nanee — OIIOIl), nHampaBineHHs TOATOTOBKU
09.03.03 Ilpuknagnas unpopmaruka, ypoBeHb 00pa3oBaHUsI: BbICIIee 00pa3oBaHue - OakagaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHus.

Pe3ynbpTaThl 00y4eHus, MojrydeHHbIE P OCBOCHUH JTUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALNOHHON PabOTBHI.




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/
/n IPOMENKYTOUHOH o &| 3 Koncyubraums Pa6oTa B [oaroroska k METOJMYECKUE YKa3aHUA
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OHepreTudeckas 15.90 8 1.0 - 0.5 - 0.4 - - - 14 - CamocmoamensHoe usyuenue
3¢ PEeKTUBHOCTH 0 meopemuueckozo mamepuana: Visyaenue
TermIopUKaUH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
11 Temnodukarus 8.95 0.5 - 0.2 - 0.2 - - - 8 - "DHepreTudeckas 3pGHEKTHBHOCTb
5 Teropukanuu”
1.2 Korenepanust 6.95 0.5 - 0.2 - 0.2 - - - 6 - Tloozomoexa Kk meKywemy KOHmpo.io:
5 [ToBTOpEHNE MaTepuaia o paaery
"DHepreTudeckas 3PPEKTHBHOCTD
Teropukanyun'
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], cTp. 3-35
[2], cTp. 3-46
2 TemnoBoe norpednenne | 16.40 15 - 0.5 - 0.4 - - - 14 - Camocmosamenvnoe usyuenue
0 meopemuyeckozo mamepuana: 1zyuenue
2.1 XapaKkTepuCTUKH 9.45 1 - 0.2 - 0.2 - - - 8 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
TETJIOBBIX 5 "TemnoBoe notpednenne"”
norpeduTesnen Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
2.2 Merojuka pacuera 6.95 0.5 - 0.2 - 0.2 - - - 6 - IToBTOpenue marepuana no paszaeny "Teriosoe
NIOTEPh TEIUIOTHI 5 norpedienue”
30aHUAMH H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], cTp. 36-78
[2], cTp. 47-91
3 CucteMsl 14.70 15 - 0.5 - 0.4 - 0.30 - 12 - Camocmoamensroe usyuenue
TEIJIOCHA0KEHNUSI 0 meopemuyeckozo mamepuana: V1zyaenue
3.1 Kiaccudpukanus 7.10 0.5 - 0.2 - 0.2 - 0.15 - 6 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
CHCTEM 5 "CucTeMbl TeIUIOCHA0KeHHS"
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TEIUIOCHA0KEHUS

Iloozomogka K meKywemy KOHmMpOo.Jiio:

3.2 PexumMbl 7.60 1 0.2 0.2 0.15 6 IToBTOpenue maTepuana no pasaeny "Cucremsl
TEIUTIOOTPEOICHUS 5 TEIUIOCHA0XKEHUS "
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], cTp. 79-111
[2], cTp. 92-129
4 PerynupoBanue cucrem | 12.15 0.5 0.5 0.2 0.15 10.8 Camocmosmenvnoe usyuenue
TEIUIOCHA0KEHUS meopemuueckozo mamepuana: Vzyuenue
4.1 PexrmMbt 12.15 0.5 0.5 0.2 0.15 10.8 JIOTIOJTHUTENBHOTO MaTeEpUaa o pa3ielry
PETYIUPOBAHUS CHCTEM "PeryiaupoBaHue CUCTEM TEIIIOCHA0KEeHHUS "
TEIJIOCHA0KEHNUS Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"PeryiaupoBaHue CUCTEM TEIJIOCHA0KEeHHUS "
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], ctp. 112-145
[2], cTp. 130-165
5 Tenmoanexrpouenrpan | 14.45 15 0.5 0.2 0.25 12 CamocmosamensbHoe usyuenue
Y IPOMBIIIUICHHBIX 0 meopemuueckozo mamepuana: V3yuenue
HpeapUATHI JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
5.1 Haznauenwue, 6.95 0.5 0.2 0.1 0.1 6 "TennoaneKTpOLEHTPAIN TPOMBIIUIEHHBIX
KIaccuuKaIus, 5 npeanpusTuit”
METOJIKA OTIpeAeIICHUs ITodzomogKa K mexkyuiemy KOHmponio:
9HEPreTHIECKUX [ToBTOpeHue MaTepuaa no paszieiny
mokasaresnen "TemI03MeKTPOIIEHTPAIIN TPOMBIIIUICHHBIX
TEIUI0IEKTPOLICHTpaJIE npeanpusTuii”
it (TOL) H3zyuenue mamepuanos 1umepamypHslx
5.2 CoBmecTHas paboTta 7.50 1 0.2 0.1 0.15 6 UCHIOYUHUKOB:
koTenbHbIX 1 TOL] B 5 [1], cTp. 146-178
CcHCTEMax [2], cTp. 166-198
TEIJIOCHAOKEHNUS
6 [IpomsiieHHo- 14.00 1.0 0.5 0.2 0.30 12 Camocmoamensroe usyuenue
OTOIUTENbHBIE 0 meopemuueckozo mamepuana: Vsydaenue
KOTEJbHbIE JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
6.1 Ha3nauenue, 7.00 0.5 0.2 0.1 0.15 6 "TIpOMBIIIIIEHHO-OTONUTENIbHBIE KOTEIbHbIE"
KJIaccu(uKarms, 5 Ilodz0mogKa K meKyuiemy KOHmpoJiio:
napamerpsl, [ToBTOpEHe MaTepuaa o paszieny

palnoHaabHbIe 00JaCTH

"IIpOMBINIIICHHO-OTONHUTEIbHBIE KOTEIbHBIE"
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UCIIOJIb30BAHMS H3zyuenue mamepuanog iumepamypHsix

6.2 | Ilapamerps! u cBoiicTBa | 7.00 0.5 0.2 0.1 0.15 - 6 - UCHOYHUKOB:

TETUIOHOCUTEIIS 5 [1], ctp. 179-201
[2], cTp. 199-248
7 TennoBsle ceTn 20.4 1.0 1.0 0.2 0.2 - 18 - CamocmoamensHnoe usyuenue
7.1 CxeMsl 1 7.2 0.5 0.5 0.1 0.1 - 6 - meopemuueckozo mamepuana: VIsyaenue
KOH(UTypanuu JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
TEIIOBBIX CeTel "Ternossle cetn”

7.2 TenmoBoii pacuet 13.2 0.5 0.5 0.1 0.1 - 12 - Ilodzomoeka K mexkyuiemy KOHmMpOJio:
[ToBTOpenmne maTepuana mo paszaeny "Termrossie
cetn"

H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 202-240
[2], cTp. 249-276
Ok3aMeH 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
0
HToro 3a cemecTp 144.00 8.0 4.0 2.0 1.20 0.3 128.5
0
8 Bo3o0HoBIsIEMBIE 118.0 6 6 1.0 1.0 - 104 - Camocmoamensnoe uzyuenue
MCTOYHHKHU SHEPTUH meopemuyuecko20 mamepuana: Mzyuenue
8.1 YcraHoBKH, 61.0 2 2 0.5 0.5 - 56 - JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
HCIOJIB3YIOLME "B0300HOBIIsIEMbIE HCTOUHUKH SHEPTHN"
BTOpPHUYHBIE Ilo0z0mogKa K meKyuiemy KOHmpoo:
JHEpreTHIecKue IToBTOpEHNe MaTepuaa Mo paszaery
pecypcsl (BOP) "B0300HOBIsI€MbIE HCTOYHUKY YHEpruu"
HpeANPUSTHN JUIs H3yuenue mamepuanog iumepamypusix
TeHepalyy TeIuia 1 UCMOYHUKOG:
AIEKTPOIHEPTUU [1], cTp. 241-278
8.2 OcHogHble BubI BOP 57.0 4 4 0.5 0.5 - 48 - [2], ctp. 277-317
MIPOMBILIJIEHHBIX
peaIpUATHH
Pa3IU4YHBIX OTpaciel
MPOMBIIUICHHOCTH M UX
BBIXOJI
9 I'uapaBnyeckuit 26.0 2 2 1 0.5 - 20.5 - Camocmosmenvroe usyuenue
pacyeT TeIUIOBBIX ceTel meopemuueckozo mamepuana: VIsyaenue
9.1 I'uppaBanueckas 26.0 2 2 1 0.5 - 20.5 - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
XapaKTepUCTHUKA "I'uapaBnudeckuil pacyer TeNIOBbIX ceTeil"
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CHCTCMBbI

Iloo20mogka K meKkyuiemy KOHmMpoio:
IToBTOpeHue maTepuaa 1o pasaeiny
"I'uapaBnuyeckuii pacdyer TeMIOBhIX ceTeil"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

00

OKk3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.0 8 8 2.0 - 15 0.3 1245 35.7
Hroro 3a cemecTp 180.0 8 8 2.0 15 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 — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; 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
[IpyHUMNIUAIbHBIE CXEMBl CUCTEM TerulocHaOXkeHUsl. OTKpPBITBIE U 3aKPBITHIE CHCTEMBI
TeruiocHa0xeHus. [lapameTpsl TemoHocuTeNel B CUCTEMAaxX TEMI0CHA0KEHHUS.

4. Pecynuposanue cucmem MENnI0CHADICEHUS

4.1. Pexxumbl perynTupoBaHus CUCTEM TETJIOCHAOKEHUS
[lenTpansHoe perynupoBanue. ['pynmoBoe perynupoBaHue. MecTHOe peryiaupoBaHHeE.
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. IIpombluiieHHO-0monumenbHble 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 TErIonpoBOAOB. TemIon3osuoHHbIe
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. Meroauka pacdera oTepb TEIIOTHI 3AaHUSAMU;
. IlapameTpsl 1 CBOMCTBA TEIIIOHOCUTES;
. XapaKTepUCTUKU TEIUIOBBIX OTpeOUTENeH;
. Termnodukanus;
. CoBmecTHas pabota koTenbHbIX U TOIl B cucTemax TeniaocHaOKeHus,
. 'mnpaBnuueckas XxapakTepuCTHKa CUCTEMBI;
. Korenepanus;
. Haznauenwue, knaccugukanus, napaMmeTpsl, pallioHalIbHbIe 001aCTH HCIIOIb30BaHUS;
. Haznauenwue, knaccudukanus, METoIuKa ONpeiesieHusl JHEPreTUIeCcKuX rnokasaresneit
teruodnexTpouentpaiei (TOL);

O 00 1N Dn K~ W
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10. PexuMbl perynmupoBaHus CUCTEM TETIOCHAOKEHHUS,

11. PexxuMbl TeTUIONOTPEOICHUS;

12. Knaccuduxarus cucreM TeTIOCHA0KEHUS;

13. OcHoBHbIe BUibl BOP mpoMBIIIJIEHHBIX TIPEANPUATAN pA3IMYHBIX OTpacieit
MPOMBILIUIEHHOCTH U UX BBIXOJ;

14. YcTaHOBKH, HCIIONB3YIONINE BTOPUYHBIC dHEpreTudeckue pecypebl (BOP) npennpustuii
JUIsl TEHEpaLlMy TEIJIa U 3JIEKTPOIHEPI UM,

15. TemnoBoii pacuer;

16. Cxembl 1 KOH(QUTYpPAIIUH TEIUIOBBIX CETEH.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

agblrwn

~

8.
9.

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OOcyxneHne wmarepuajoB 10 Keiicam pazzgena "DHepreruueckas 3((HEKTHBHOCT
terutopukanuu"

OO6cyxxnenre MaTepualioB 1o Keiicam paszena "TermnoBoe nmotpediaeHue"

OO6cyxeHne MaTepuanos 1o keiicam pazaena "Cuctemsl TeIIOCHA0KeHH "

OO0cyxaeHre MaTepualioB 1o Keiicam paszena "PerynupoBaHue cCUCTEM TeTIOCHA0KeHus"
OO6cyxeHrne MaTepuanoB Mo Kedcam pasnena "TermiodneKTpoueHTpald 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:
MpaBujia TEXHUYECKOU IKCILTyaTaluu Tectupopanue/TOL]
W-1skrprik-1 + |+ |+
000pYZOBaHUS CUCTEM TEIUIOCHA0KEHUS
METO/JIbI OIIPEICICHUS TOTPEOHOCTH PEIPUITUN TectupoBanue/TemnonpoBoisl
B TEILJIOTE I1apa U TopsYei BOABI Ha N-1prk-1 +
TEXHOJIOTUYECKHE U CAHTEXHUYECKUE HYXKJIbI
MIPUHLIMIIBI K METO/IbI IOCTPOEHUS U TectupoBanune/B1D
PETyJIUPOBAHUSI CUCTEM TETNIOCHAOKEHHS
TectupoBanue/PerynupoBanue
CUCTEM TEIIOCHA0KEHUS
W/1-3prik-1 + |+
TectupoBanue/TemnoBoe
norpedeneHue
Tectuposanue/Tennoduxarms
YMersb:
pa3pabaTbIBaTh U PaCCUUTHIBATH CXEMBbI, BBIOUPATH KontponbHas
OCHOBHOE U BCIIOMOTaTelIbHOE 000pYA0BaHUE JIs pabota/l ' uapaBnuyeckuit pacyer
KOTENbHBIX U T
0 KonTponbnas pabota/Tennossie
W-2Bxk/prik-1
Harpy3Ku
KonTponbnas pabota/Tennossie
CXEMBbI KOTEJIbHOU
BbIOMpATh pallMOHATILHBIE CXEMbI IPUCOEINHEHUS KonTponbnas pabota/Tennossie
MECTHBIX CHCTEM TEIUIONOTPEOICHUS B HaArpy3Ku
P WJT-2pmiict . py

3aBUCUMOCTH OT IapaME€TPOB CUCTEMBI
TEIUIOCHAOXKEHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJCTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. BUD (TectupoBanue)
2. PerynupoBanue cucteM TerocHaOxenus (TectupoBanue)
3. TemmoBoe notpedenenue (TectupoBanue)
4. TerumonipoBoibl (TecTupoBaHue)
5. Temnogukanus (TectupoBanue)
6. TOL] (TectupoBanue)

9 cemecTp

dopma peanuzanuu: [TuceMenHas padota
1. M'mapaBnuueckuii pacuet (KontponpHas padbota)
2. TennoBeie Harpy3ku (KonTponbHas pabota)
3. Tennosie cxembl kotenbHOU (KonTponsHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne§)
OueHka ompenenseTcss B cOOTBETCTBUU ¢ IlonokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

Oxsamen (Cemecmp Ne9)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIsIeTCS OIICHKA 32 9 cemMecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 TleyaTHbIe U YJIEKTPOHHbIE U3IAHHUS

1. ApatonuH E. I'.- "VICTOUHHMKH U CHCTEMBI TETUIOCHA0XKEHUS. TeIIOBbIe CETH U TEILIOBHIC
nyHkThl", U3narenscrBo: "Uudpa-Unxenepus", Bomoraa, 2019 - (300 c.)
https://e.lanbook.com/book/124636;

2. ICTOYHUKH ¥ CUCTEMBI TETNIOCHA0KEHUSI TPEANPHUATHH : YIeOHUK IS CTYACHTOB 110
HarnpasieHuto nmoAarotoBku 140100 "Temnosnepreruka u remorexanka” / B. M. Jlebenes, [u mp.] ;
pen. B. M. JleGeneB . — M. : YuebHO-MeTOIUY. LIEHTP MO0 00pPa30BaHUIO HA KEIE3HOJOPOKHOM
tparcmopre, 2013 . — 384 ¢. - ISBN 978-5-89035-639-0 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OnieparinonHas cuctema cemerictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0JMoTeKa OHIANH" -

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

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. dnexkrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

5. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
7. ba3a OTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru
9. ba3a oTKpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata
10. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HaHMeHOBaHHe
Y4eOHble ayIuTOpUN K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEJICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUNHBIA TPOEKTOP, KOMITBIOTED

TEKYIIEro KOHTPOJIS

MePCOHAIBbHbBIN

K-417/7, CBeroBas
YepHast CTyaus

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHeT, MUKpOOH, MyJIbTUMETUIHHBIN
MIPOEKTOP, FKpaH, 000pyAOBaHNE
CIELUATU3UPOBAHHOE, KOMIIBIOTED
MePCOHAIBbHbBIN

VY4ebHble ayIUTOPUH XK-417/1, CTOJI IPEN0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnbrorepHblit mkad a1 JOKyMEHTOB, mKad A Ok b, CTOJ
MPAaKTUYECKUX 3aHIATUH, knacc U0 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII HNuTtepHeT, 1ocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH
VY4eOHble ayIUTOPHH K-417/1, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
TSl TIPOBEJICHUS KomnbrorepHbIit mkad 711 JOKYMEHTOB, mKad I OJSK b, CTOJ
MIPOMEKYTOUHOMN knacc U0 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
aTTecTaluu NuTtepHeT, nocka MapKkepHasi epeIBHKHas,
KOMIIBIOTEP NIEPCOHAIBHBIN, IPUHTED,
KOHJIUIIMOHEP, CTeH]T MH)OPMAITMOHHBIH
ITomemenus s HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEIbHOM KomnbrorepHbIii BENIAJKa ISl OJEXK/IBI, KOMIIBFOTEPHAS CETh C
paboThI YUTaIbHBINA 3]l BBIXOZIOM B IHTEpHET, KOMIIBIOTED

MIEPCOHAIIBHBIN, TPUHTEP, KOHUIIMOHED

ITomentenus mis

XK-2000,

CTOJI, CTYJI, KOMIIBIOTCP HCpCOHaHLHBIﬁ,
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KOHCYJIbTUPOBaHUS Kondepenu-3an KOHTUITOHED
a0
[Tomemenus st K-417 /2a, CTeJUIaX MJIg XpaHEHHS] MHBEHTAaps, SKPaH,
XpaHeHust ooopynoBanusi | Ilomerenne st YKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC U
1 y4eOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTY/IEHTOB, KAaHLIEISAPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIHE JUIsi 000pYJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MICTOYHHMKH ¥ CHCTEMBI TEIUIOCHAOKEHUS

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-4
KM-5
KM-7
KM-8

Tennonposoas! (TecTupoBanmue)

TOII (TectupoBanue)

Tennodukanus (TectupoBanue)
TemoBoe nmotpedenenue (TectupoBanue)

PerynupoBanue cucrem TeruiocHabxenus (TectupoBanue)

BUD (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Hnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N —— KM: 1 2 4 5 7 8
paszena Henensa 2 4 6 8 10 12
KM:
1 Ounepreruyeckast 3 (HEeKTUBHOCTh
TerI0pUKaITIN
1.1 Temnodpukanus +
1.2 Koreneparus +
2 TennoBoe nmotpedaeHne
2.1 XapakTepHUCTUKH TEIUIOBBIX MTOTpeduTeneit +
2.2 Mertoaunka pacuera noTepb TEIUIOTHI 3JaHUSIMU +
3 CucreMsbl TEIUIOCHA0KEHUS
3.1 Knaccudukanus cuctem TeriocHabKeHus +
3.2 PexxuMebl TerionoTpedaeHus +
4 PerynupoBanue cucteM TeriocHa0KeHus
41 PexuMBbI peryupoBaHus CHCTEM +
' TEI0CHA0KEHUS
5 TemIo3IeKTPOIIEHT PN TIPOMBITUICHHBIX
IPEANPUITUI
Hasnauenwue, kiaccudukanus, METOIUKA
5.1 oTpefieNIeHus] YHEPTeTUUECKUX MOKa3aTeneit +

tertodsiekTporenTpaieit (TOLL)

16




59 CoBmecTHas paboTa koTenbHBIX U TOLI B +
' CUCTEMaX TETUIOCHAOKCHHUS
6 [TpOMBINIIICHHO-OTOMUTENbHBIC KOTETHHBIE
6.1 Haznauenwue, kiaccudukanus, napameTpsl, + + + +
' palrrioHaIbHBIC 001ACTH UCTIOIB30BAHUS
6.2 [TapameTpbl ¥ CBOMCTBA TEIIOHOCUTEIISI + + + +
7 TemoBbie ceTn
7.1 CxeMbl 1 KOH(UTYpallUK TETJIOBBIX ceTei + + + +
1.2 TennoBoii pacuer + + + +
Bec KM, %: | 20 20 15 15 15 15

9 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUSITHIT TEKYIIIET0 KOHTPOJS YCIIeBAEMOCTH 110 THCIUTIIHHE:
KM-4 Temnossie Harpy3ku (KonTtponpsHas pabora)

KM-5 T'mapaBnuueckuii pacuet (KonTpoasHas pabora)
KM-6 TemnoBsie cxembl kotenbHOM (KoHTpOosbHAs paboTa)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nnnekc KM- | KM- | KM-
Howmep Pa3nen nucuuninHb KM: 4 > 6
paznena Henens 9 12 14
KM:
1 Bo306HOBIIsIEMbIE HCTOYHUKH SHEPTUU
11 Y CTaHOBKH, UCIIOJIB3YIOIIKXE BTOPUYHBIE JHEPTETUUECKUE PECYPCHI +
' (BOP) npennpusituit Ay reHepayu TeTia U AJIEKTPOIHEPTHHI
12 OcHoBHble Bl BOP npoMbINUIEHHBIX TPEANPUITHNA pa3IMUHbIX +
] OTpaciedl TPOMBIIUIEHHOCTH U UX BBIXOJL
2 I'mppaBanyecknil pacdyeT TEIUIOBBIX CETEn
2.1 I'uppaBinyeckas XapaKTepUCTUKA CUCTEMBbI + + +
Bec KM, %: | 30 30 40
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