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Yacthb 00pa3oBaTebHOI N
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( ) noy y 180 yacos

IUIAHY:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu 3 cemectp - 18 yacos;
CamocTrosiTesibHasi padoTa 3 cemectp - 93,2 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora 3 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
NuanBuayaabHbIi IPOEKT
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 3 cemectp - 0,8 yaca;

JK3aMeH 3 cemectp - 0 yacos;

Bcero - 0,8 yaca
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3BaHKE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ilesb ocBOeHUS] JUCHMIIMHBI. U3YYE€HHE M OCBOCHHE CIOCOOOB MOBBIMIEHHS 3(PPEKTUBHOCTH U
HAJICKHOCTH SKCIUTyaTallid CHCTEM TEIJIOCHAOXKEeHUs MPOMIPEANPHUATHA U KOMMYHAJIBHO-TO CEKTOpa
ropoJioB
3agauM JUCHMINIMHBI
- U3y4eHHe HOPMATUBHBIX OCHOB OpPraHM3alluu TEIIOCHA0KEHUS TOPOIOB B COBPEMEHHBIX
YCIIOBHSX;
- IpUOOpETEHNE HaBBIKOB aHAIN3a CYIIECTBYIOIUX CUCTEM M CXEM TEINIOCHAOKEHMS], C LIETIbI0
BBISIBJICHHSI Pa3JIMYHBIX PE3EPBOB MOBBIICHUS YPPEKTUBHOCTH U SHEProcOCPEIKEHUS;
- BbIpabOTKa YMEHMH OpraHu3aliy HaJAeKHO! SKCITyaTalluy TEIJIOIHEPreTHYECKUX CUCTEM
npeanpuatuii u JKKX.

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yYeHus!
KOMIICTCHIMNH HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
ITK-3 Cnocoben N-3nk-3 Cnocoben 3HATb:
y4acTBOBaTh B OpraHu30BaTh TEXHUYECKOE - OCHOBHBIC XapaKTCPUCTHKH H
IKCIUTyaTaluu o0ecreyeHne 1 HKCIUTyaTal|io 0COOCHHOCTH TEIIOIHEPTETUIECKHX
TETUIOIHEPTETHYCCKIX TEIUIOdHEPreTHYeKHX cucTeM | CUCTeM mpennpuaTui 1 KKX;
CUCTEM IIPEANPUATHI U npeanpustuii u XKKX - COBPCMCHHBIC HOPMAaTHBHBIC TOKYMCHTBI
KKX B 00J1aCTH TEIJIOCHAOKEHMUSI.
YMETB:
- IPOU3BO/IUTH aHAJIM3 pa3pabOTaHHBIX
CXEM TeTJIOCHA0KEHHS TOPOJIOB;
- OpPraHN30BaTh HAJECKHYIO U
3¢ (PEKTUBHYIO SKCIUTYaTaAlUIO CUCTEM
TEII0-CHA0XKEeHHUS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHaNbHOW —00pa3oBaTelbHOI  mporpamme
O¢ddexTuBHbie TemnosHeprernyeckue cuctemsl npeanpusatuil u XKKX (manee — OIIOII), nanpaBnenus
noarotoBku 13.04.01 TerutosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHUs: BbICIIEE 0Opa30BaHHE -
Marucrparypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTecTalMy 8 g | O |Jlex JIab | Ip — - VIKKTL | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OJeMEeHTHI CUCTEM 20 3 4 - 4 - - - - - 12 - IlodzomogKa K neKyuiemy KOHmpoio:
TEIJIOIHEPrOCHA0KEHN [ToBTOpEeHue MaTepuaa no paszaety
sl A PEKUMBI UX "DeMEeHTBI CHCTEM TEIUIOPHEPTrOCHA0KEHHS 1
SKCILTyaTalHy. PEeXUMBI UX KcIutyaTanui. COOTHOLIEHHE
CooTHolIeHne pacyeTHbIX U HaKTUIECKUX PEKUMOB
pacyeTHBIX U IKCIUTyaTaruu”
(haKTHIECKUX PEKUMOB H3yuenue mamepuanog 1umepamypHbix
9KCIITyaTaliu UCIOYHUKOG:
1.1 DJIEMEHTHI CUCTEM 10 2 - 2 - - - - - 6 - [1], cTp.5-20
TEIIOIHEPrOCHA0KEHN [2], 18-43
S M PEIKUMBI UX [3], 8-20
SKCIITyaTaIyy.
CooTHolIeHne
pacyeTHbIX U
(haKTHYECKUX PEKUMOB
IKCITyaTallu
1.2 | OcobeHHOCTH pa3BUTHS 10 2 - 2 - - - - - 6 -
1 3BOJIIOIIMU CUCTEM
TETJIOPHEPTOCHA0KEHHI
51 TOPOJIOB ¥ IPOMY3JIOB
2 dakTopbl N3MEHEHUH 28 8 - 8 - - - - - 12 - Ilodz0mogKa K meKyuiemy KOHmpoio:
PacUeTHBIX YCJIO-BHI IToBTOpenue maTepuana no pasaeny "dakTopsl
IKCIUTyaTaluH N3MEHEHHMH pacyeTHBIX YCIIO-BUI HKCIITyaTalin
3JIEMEHTOB U CHCTEM 9JIEMEHTOB M CHCTEM TEIUIOCHA0KEeHHS B
TEIIOCHAOKEHHS B mneioM"
LeJIOM H3yuenue mamepuanog 1umepamypHbix
2.1 @DakxTopbl U3MEHEHUI 14 4 - 4 - - - - - 6 - UCHIOYUHUKOB:

pacyeTHBIX yCJI0-BUH

[1], cTp. 21 - 52




JKCIUTyaTaIlul
3JIEMEHTOB M CUCTEM
TEIIOCHAOKEHHS B

LETIOM
2.2 OcobenHocTH 14 6
CHUTYaIIH C
(YHKIHOHHU-POBaHUEM
CHCTEM
TETIIOCHAOKEHNUS B
ropojax M peruoHax
PO
3 IIporpamMMb! 1 IPOEKTHI 28 12 IlodzomogKa K neKyuiemy KOHmMpoio:
MOBBILICHUS [ToBTOpEeHue MaTepuaa no paszaety
SHEPreTUYECKOn "[IporpamMMbl ¥ IPOEKTHI MTOBBIIICHUS
3¢ PeKTUBHOCTH SHEpreTUuecKoi 3((HEeKTUBHOCTH 3JIEMEHTOB U
DJIEMEHTOB U CUCTEM CHCTEM TETJIOOHEPTroCHAOKEeHUS B 11eJT0M"
TEIJIOIHEPTOCHA0KEHN H3yuenue mamepuanog iumepamypnolx
s B IIEJIOM UCIOYHUKOG:
3.1 | IIporpamMMBI U IPOSKTHI 14 6 [1], cTp. 128 - 153
ITOBBIIICHHS [2], 88-134
9HEPreTUIECKOn [3], 115-153
3¢ pekTuBHOCTH [4], 110-144
3JIEMEHTOB M CHCTEM
TETJIOPHEPTOCHA0KEHH
s B 11€JIOM
3.2 3apyOexHbIil ONBIT 14 6
yCHEnIHON
IKCIUTyaTaluu
(peKoHCTPYKIIUH)
CHCTEM TeIUIo-
SHEProcHaOKeHHs
4 [Ipumenenue 22 12 Iloozomogxa pedpepama: B pamkax
BO300HOBIISIEMBIX pedepaTiBHOI YacTh CTYJEHTY HEOOXO UM
MCTOYHHUKOB YHEPTUH IIPOBECTH 0030p JIMTEPATyPHBIX HCTOYHUKOB I10
IS BLI6paHHOﬁ TEME, KOMITJIEKCHO OCBETUTH
TETUIOIHEPrOCHA0KEHN BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
sl TOPOJIOB M TOPOJICKHX MOJATOTOBUTH NPE3CHTALNIO JUIS BBICTYIICHUS
MOCEJICHU . 0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
OcoGerHocTH 3aHATHH. B KadecTBe TeM pedepaTa CTYICHTY

5




TEIUIOCHAOXKEHUS OT
ATOMHBIX
OHCPronCcTOYHUKOB

npeajiararoTcs CJICAYIOIMUEe BapUuaHThIL:
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

4.1

IIpumenenue
BO300HOBIIIEMBIX
HCTOYHHUKOB SHEPTHH
TS
TEIUIOPHEPTOCHAOKEHH
s TOPOJIOB B TOPOACKHX
MOCCTICHUH.
Ocobennoctu
TEIJI0CHAOKEHHS OT
ATOMHBIX
SHEPrOMCTOYHUKOB

12

4.2

JleueHTpann3zoBaHHOE
TENJI0CHAOKEHHE:
IITKOCBhI U MI/IHyCLI ero
MIPUMEHEHUS, 30HBI
ONTUMAaJIBLHOMI
peann3anum.
TEIUIO3HEPTOCHAOKEHH
s1. COBpeMEHHbIE
CUCTCMbI
JUCTICTYCPHU3AIINHT
yIpaBie-HUs
TEII0CHAOKEHEM

10

[1], cTp. 53 - 72, 88 - 100
[4], 59-66, 68-103

Paszpabotka cxem
TeTMI0CHAOKEHUS
TOPOJCKUX MOCEJICHUM
KaK KITF04eBast
MIPEIIOCHIIKA HX
3¢ PeKTUBHON 1
HaJCKHOMN
IKCILTyaTaIlUH

25.7

11.7

Ilodzomoeka Kypcosoit padomut: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PaCYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aIaHHS:

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

5.1

PazpaboTka cxem
TETJIOCHA0KEeHNS
TOPOJICKUX MTOCEJICHUM
KaK KJII04eBas
MPEAINOCHIIKA UX

14

[1], ctp. 102 - 114
[2], 188-222
[3], 231-265
[5], ctp. 1-67




3G PEeKTUBHON 1
HaJIeKHOH
IKCILTyaTALHH

5.2 OCHOBBI 1I€JIOCTHOM 11.7 4 - 2 - - - - - 5.7 -
[TOJIMTUKH [TOBLIIIEHHUS
3¢ PEKTHBHOCTH
IKCITyaTallld CHCTEM
TEIIOCHAOKEHHUS.
3akoHOmATENBLHEIE
OCHOBBI
TEIIOCHAOKEH S

DK3aMeH 35.5 - - - - 2.0 - - - - 335

Kypcogas padota (KP) 20.8 - - - 16.0 - 4.0 - 0.8 - -

Bcero 3a cemecTp 180.0 32 - 32 16.0 2.0 4.0 - 0.8 59.7 335

Hroro 3a cemecTp 180.0 32 - 32 18.0 4.0 0.8 93.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinael, CP — camocrositennbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Onemenmul cucmem mennosnepeocnabocenuss u pexcumul ux sxcnayamayuu. CoomuouleHue
PACUemHbIX U PAKMUYECKUX PEHCUMOB IKCITYAMAUUU

1.1. DaeMeHTHI CHCTEM TEIUIOPHEPTOCHAOXKEHUS M PEKUMBI HX dKCIuTyaTanui. COOTHOIIEHUE
pacyeTHBIX U (PAKTUYECKUX PEKUMOB IKCILTyaTalluu

Paznuunbie ciocoObl M TEXHOJIOTUH MTPOU3BOJICTBA TEIUIOBOW 3HEpruu. OO0pynOBaHHE CHCTEM
TeIJI0-CHAOKeHUs (MCTOYHUKM TEIUIa, TEIJIOBBIC CETH, MOTPEOWTENIN) U PEXKUMBI €ro padoThI.
CTpyKTypa U COOTHOLICHHE TEIUIOBBIX U 3jeKkTpuueckux Harpy3ok B CCCP. Temnodukanus — xak
KJIFOYEBOE HAIPaBJICHHE NOBBILIEHHUS 3()P(HEKTUBHOCTH CUCTEM TEIUIOCHA0XKEHUSI B OTEUECTBEHHBIX
YCIOBUSX.

1.2. OCOOEHHOCTH Pa3BUTHUS U SBOJIIOLIUU CUCTEM TEIUIO3HEPTrOCHAOKEHHSI TOPOJIOB U
IPOMY3JI0B

Kparkuii ucTopuyeckuii 0030p CTAaHOBJCHUS W Pa3BUTHUS CHCTEM TEIUIO3HEPrOCHAOKEHHUSI
IPOMY3JIOB M TOpOAOB. JlMHAMWKa pa3BUTHS NPOMBINUICHHBIX ¥ KOMMYHAJIBHBIX CHCTEM
teriocHabxkeHus.  OO0-mme  uHpacTpykTypHble 3(hdeKTsl  pa3BUTHS — TeIOQUKALUU U
[EHTPAIM30BaHHOTO TEIUIOCHAOXKEHHSI TOPOJAOB M MPOMY3JIOB Pa3HOTO pa3Mepa B Pa3IUYHBIX
KJIMMAaTHYECKHUX YCIOBHSIX.

2. CDaKmopbz UBMEeHeHUull pPACHYemHblX VC]ZO'GL[ZZ IKCnayamauuu 3J1emMernios u cucniem
MenIoCHADICEHUS 8 ueiom

2.1. ®akTopbl U3MEHEHUI PaCUETHBIX YCI0-BUM SKCILTyaTalluy 3JIEMEHTOB U CUCTEM
TEIIOCHA0KEHUS B LIEJIOM

Ocobennoctu u (akTopel TIepeMeH, cBs3aHHble ¢ pazapodnenuem CCCP u  ero
JHEPreTU4ecKoro Komiuiekca. MakTopsl M3MEHEHHs 3arpy3Kd OCHOBHOIO M BCIIOMOIaTEIbHOIO
o0opynoBaHusi Ko-TenbHbIX M TOL[, cooTHolIeHHE pacyeTHBIX U (HAKTHUECKUX PEKUMOB
SKCIUTyaTaly. B3auMoBiIMsIHNE SHEPrOMCTOUHUKOB, TEIJIOBBIX CETeH U MOoTpeduTenell B cucTeMax
TeriocHa0xeHus. HCTUTYIMOHANIbHBIE JIOBYIIKU HEA((EKTUBHOCTH CUCTEM TEIUIOCHAOXKEHUS U
HaIpPaBJICHUS BbIXO/A U3 HUX.

2.2. OcobeHHoCTH cuTyaluu ¢ GQYHKIIMOHU-POBAHUEM CUCTEM TETUIOCHA0KEHUS B TOPOAaX U
peruonax PO

dakTHYECKHE TOTEPH U CTETIeHb Y(PPEKTUBHOCTH CHCTEM TETUIOCHAOKEHUS B PAa3HBIX TOPOJIAX
U pe-TuoHax crpaHbl. OcoOEHHOCTH M TPUMEPHl (PYHKIIMOHUPOBAHUS CHCTEM TEIJIOCHA0KEHUS B
CEBEP-HBIX, IOKHBIX pernoHax P®, KpymHBIX ropoaax W MPOMBIINUICHHBIX IIEHTpax. BeiaeneHue
0a30BBIX (PAaKTOPOB U MPUIHUH HEAIP(HEKTUBHOCTH SJIEMEHTOB U CHCTEM TEIUIOCHAOKEHUS B IIEJIOM.

3. Ilpocpammbl u npoexmvl NOBLLUECHUS IHEPSeMUYECKOU 3(f)d)€Kl’I’lM6HOC‘mI/l ANeMERmMOos6 U
cucmem men]l03H€DZOCHa69fC€Huﬂ 6 yeiom

3.1. [IporpaMMbl ¥ IPOEKTHI MOBBILIEHUS] SHEPTeTUUECKON AP (HEKTUBHOCTH JIEMEHTOB U
CHCTEM TEIJIOPHEPrOCHAOKEHNUS B 1IETIOM

[ToBbimenue 3(hpeKTUBHOCTH YHEPTOUCTOUHHUKOB: CXEMHbIE PELICHHUS - ABOMHAS TeII0(UKaIUs
(ma-pora3oBbIi  LMKJ),  TPUTEHEpalUsi, HUCIHOJb30BAHWE  BTOPUYHBIX  DHEPrOpPECYpCOB.
OHeprocOepekeHNEe B CETEBOM KOMIUIEKCE: MHOTOCJIONHAsS TEIUIOM3OJALMs TEIJIOBBIX CETEH,
aBToMaTH3aMs norpedute-ner, npumenenue WUTIL. IlpuMeHeHHe NMHKOBBIX, aKKyMYJIHPYIOLIMX
YCTPOMCTB, TEIUIOBBIX HAcOCOB B cHUCTeMax TeruiocHaOkeHus. TpeboBanus denepanbHOro
3aKOHOJIATENILCTBA 110 SHEProCOEPEIKEHUI0 TPUMEHHUTENBHO K TEIJIOCHA0XKAIOIUM OpraHU3alMsIM,
MOTPEOUTENSAM TETJIOBOM SHEPTUU.



3.2. 3apyOeKHBIiA OTBIT YCIIENTHOW YKCILTyaTalluu (PEKOHCTPYKIIUHN) CUCTEM TETLIO-
SHEPrOCHA0KEHUS

Oneir EBponelickux crpan: [lanun, ®unngaauu, 'epmanum, IIBenuu, bantuiickux crtpan
(JIarBuwm, JIutBel, DcToHUN), [Tonbmu, benopyccuu 1mo pa3BUTHIO W MOJCPHHU3AIMHU IJIEMEHTOB U
CHCTEM Temn-odHeprocuadxenus. Oneit ctpad Asun (Monronuu, Kopen, Kuraiickoit pecriyonukn)
B Pa3BUTHUU IIEHTPAIU30BAHHOTO TETNIOCHA0KEHHUS.

4. llpumenenue 60300HOBSIEMBIX UCOYHUKOS IHep2uu 01 menﬂoaHepeocua69fceHuﬂ 20190006 u
ZODOOCKMX nocenernu. Ocobennocmu meniocHadICeHUs Om AMmoOMHbIX IHEP20UCNIOYHUKOB

4.1. [IpumeneHre BO300OHOBISEMBIX HCTOYHUKOB SHEPTUH JUIS TETIOIHEPTrOCHAOKEHHS
TOPOIOB ¥ TOPOJICKUX ToceneHnit. OcOOEHHOCTH TETIOCHA0KEHHS OT aTOMHBIX SHEPTOMCTOYHHKOB

Hcnonp30BaHWe TEOTEPMAIBHONW  JHEPTUM, COJMHEYHBIX  KOJJISKTOPOB B CHCTEMax
TerIocHaOkeHus. [I[puMeHeHne HEeTpaIuIMOHHBIX BHJIOB TOIUIMBA (TOP(Q, IPEBECHBIC OTXOIIBI,
O6uoras) /uisl TeII03HEP-TOCHA0XKEeHUs oTpeduTesneil. TOMIMBHBIE SJIEMEHTHI U UX UCIIOJIb30BAHHE
JUTSL SHEPTOCHA0KEHUST PA3INYHBIX MOoTpeduTeneit. OnbiT Poccuiickux pernoHOB B UCIIOJIB30BAHUU
BO306HOBJI$I€MBIX NCTOY-HUKOB IJIA TGHJIOCHa6)KeHI/I$L Oco0Oennoctu TGHJIOCH216)I(GHI/I$I OT aTOMHBIX
9HEPrOUCTOYHUKOB.

4.2. JleueHTpaaIn30BaHHOE TEIUIOCHAOKEHUE: IFOCH U MUHYCBI €70 IIPUMEHEHUS, 30HbI
ONTUMAJILHOW peanu3aluu. Tero3HeprocuadkeHus. CoBpeMeHHbIe CUCTEMbI UCIeTYepU3alu U
yhpasjie-HUsl TEMJI0CHA0KEHUEM

[IpoGmemMbl ~ HaJEKHOCTH M DHEProcOEpekeHUs B  CHCTEMax  IICHTPAIM30BAHHOTO
TeHJ’IOBHepI‘OCHa6)K€-HI/I$[. BrisBienne 30H ONTHMAajIbHOTO IMPUMCHCHUA CHUCTEM AaBTOHOMHOI'O
sHeprocHaOxeHus. CoBpe-MeHHOe 000pylOBaHHE /s TEIUIOCHA0XKEHUS HHIAMBHyalbHbIX
norpedureneil. Cuctembl JUCHETYE-pU3ALMM U YOPABIEHUS paclpelesieHHbBIMU CHCTEMaMu
TETIOCHA0KEHHSL.

5. Pazpabomxka cxem menaocnaborcenus 20po00CKUx NOCeaeHull Kaxk Kuoyesds NpeonocobliKa ux
a¢hhexmusHol U HAOEHCHOU IKCIIYAmauuu

5.1. Pa3paboTka cxem TemIoCHA0KEHHS TOPOJICKUX MOCETICHUHN KaK KIF04YeBas MPEANOChUTKA UX
7 (hHeKTUBHON U HAJIEKHON IKCIUTyaTalluH

[lemn W 3agaun pa3pabOTKH TCHEPATBHBIX CXEM TEIUIOCHAOKEHUS TOPOACKUX IMOCEICHUI.
Anroput™m pa3zpaboTku cxeM TeruiocHaOkeHus. McxoaHble JaHHBIE, COCTABHBIE YaCTH U LEJeBbIC
MOKa3aTeIM CXeM TeruiocHaOxkeHuss. OCHOBHBIE TPEOOBAHUS K CXE€MaM TEIUIOCHAOXKEHHSI TOPOJIOB
pazHoro pasmepa. KirodeBble OmHMOKM pa3pabOTaHHBIX CXEM TEIUIOCHAOKEHHs] TOPOJOB U
AKCIIEPTH3a pa3pabOTaHHBIX CXeM. AKTyalIu3aIusl CXeM TeTUIOCHA0KEHUSI.

5.2. OCHOBBI LIETOCTHOM MOJUTUKH MOBBIIIEHUS YPPEKTUBHOCTH IKCILTyaTaIlUU CHCTEM
TeIUIOCHA0KeHNs. 3aKOHOAATEIbHBIE OCHOBEI TEIUIOCHAOKEHUS

3aKkoHOaTeIbHbIE OCHOBBI 3(h()EKTUBHON IKCIUTyaTallul CUCTEM TeIuloCHa0xkeHusl. OCHOBHBIE
nosioxkeHus 3akoHa PO Ne 190-D3 «O TemninocHaOXeHUN» U IPYrUX HOPMATHBHO-TIPABOBBIX aKTOB,
periaMeHTHPYIONMX paboTy cucTeM TermaocHaOxkeHus. Pa3paboTka TOMIMBHO-PHEPrEeTHUECKUX
0amaHCOB, CXEM TEIUIOCHAOXXEHUS TOpOJOB — KaK MarucTpalbHbI IyTh IOBBIIIEHUS
3¢ (HEKTUBHOCTH TETLIOCHA0KESHHUSL.

3.3. TeMbl NIPAKTHYECKUX 3aHATHI
1. BeiGop u pacyer 6a30BbIX NOKa3aTenel 3pPeKTUBHOMN IKCIUTyaTalluu pacipeieIeHHbIX
CHCTEM TETJIOPHEPrOCHA0KEHHS TOPOJIOB;
2. Onenka nHGPACTPYKTYPHBIX FPPEKTOB TEMIOPUKALNN U LEHTPAITN30BAaHHOTO



TEIIOCHA0KEHUS pa3HBIX TOPOJIOB;

3. VI3MeHeHus pacueTHBIX YCIOBHUH HKCIUTyaTal[M1 JIEMEHTOB U CUCTEM TEINIOCHAOKEHUS B
LEJIOM;

4. AHanu3 CyIIecTBYIOIUX COOTHOIIEHUH pacueTHbIX U (PaKTUUECKUX PEXUMOB
AKCIUTyaTallMl CUCTEM TEIIOHEPIOCHAOKEHUS;

5. OueHka (akTH4ecKux norepb U 3PPEKTUBHOCTU HJIEMEHTOB CUCTEM TEIIOCHAOKEHUS B
pa3IMYHBIX TOPOJAX U PETMOHAX CTPAHBL: «XOJIOJHBIE» U «TEILIbIC» PETHOHBI;

6. OueHka (pakTH4ecKuX norepb U 3PPEKTUBHOCTU FJIEMEHTOB CUCTEM TEIUIOCHAOKEHUS B
KpYIIHBIX FOpOJIax U Meranoiucax (Ha npumepe MockBbl);

7. MeTo/1bl M TEXHOJIOTMH SHEProcOepeKeHnsl Ha HCTOYHHUKAX U B CUCTEMax
TEIIOPHEPTOCHA0KCHHUS,

8. OueHka 3(pPpeKTUBHOCTH PA3IUYHBIX IPOEKTOB MOBBILIEHNUS YHEPTETUUECKOM

3P PEKTUBHOCTH FIEMEHTOB M CUCTEM TEIIOIHEPTOCHAOKEHUS B LIEJIOM;

9. IlpumeHeHne BO30OHOBIIAEMBIX HCTOUHUKOB SHEPIUH, HETPAIULIMOHHBIX BUJOB TOIUIUBA,
JUISL TETI0-Y)HEPTOCHA0KEHUS TOPOJIOB;

10. [IpuMeHeHue, TOIUIMBHBIX 3JIEMEHTOB Ul TEIJIOIHEPrOCHA0KEHUS PA3TMUHBIX
noTpeOuTene;

11. 3apyOe>xHBbIi ONBIT MOJIEPHU3ALIUU CUCTEM TEIUIOCHA0XKEHUS U OLIEHKA BO3MOXHOCTH €r0
peanu3aniy B OTE€YECTBEHHBIX YCIOBUAX IKCILTyaTallUU TETIOCHA0KECHNUS;

12. Ouenka 3¢ peKTHBHOCTH IELEHTPAIN30BAaHHOIO TEIUIOCHA0KEHUS C yU€TOM 30H
ONTUMAJIBHOW pean3aluy;

13. CoBpeMeHHbIE CUCTEMBI AUCTIETUEPU3ALIMHU U YIIPABIICHUS paclpe/leIeHHbIMU CHCTEMaMU
TEII0CHAOKECHUS;

14. AHanu3 BBINOJIHEHHBIX CXEM TEIJIOCHA0KEHHs TOPOJIOB PA3HOTO.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuvie KoOHCYAbmMauuy no Kypcosomy npoekmy/pvabome (KIIP)

1. Koucynpranuu HampaBlieHbl Ha BBIIIOJHEHHE pa3/ie]loB KypCOBOTO TMPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarensi). B pamMkax dYacoB Ha TPYNIOBBIE
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH pACUYETHBIX 3aJaHUil pasjaena
"Pa3paboTka cxem TeruIoCHa0KEeHUsI TOPOJCKUX MOCEJICHUN KaK KIIoueBas MPEeAnoChUIKa
ux 3 PEeKTUBHON 1 HAEKHOM IKCIITyaTauu"

I'pynnosuvie koncyromayuu no pazoenam oucyuniunst (I'K)

1. OOGcyxnenne wMaTepuangoB 1Mo keiicam pazgena "[IpumeHeHne BO30OHOBISEMBIX
HMCTOYHUKOB JHEPTUU JUIS TEILIOIHEPTOCHAOKEHUS TOPOJIOB M TOPOJCKHX ITOCEIICHUH.
Oco0eHHOCTH TETIOCHA0XKEHHS OT ATOMHBIX YHEPTOMCTOYHUKOB"

Texyuwuii konmpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMs JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOIPHUATUN TIO0 pazaeny "DIeMEHThl CHCTEM TEIUIODHEPTOCHAOKEHUS U
pexxuMbl UX SKcrutyatand. COOTHOIIEHHE pacueTHBIX M (PAKTHUECKHX PEKUMOB
AKCIUTyaranuu"”

2. KoHcynbranuu HampapieHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/1aHUs /ISl BHIIIOJHEHHUS
KOHTPOJIBHBIX MEpONPUATHI 1O pazfeny "PakToppl U3MEHEHUH PaCUYETHBIX YCJIO-BHM
HKCIUTyaTalliH 3JIEMEHTOB U CUCTEM TEINIOCHAOKEHUS B 11eIoM"
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3. KoHcynbpranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3a/aHUS ISl BBITOJHEHUS
KOHTPOJIbHBIX Meponpusituii mno paszgeny '"l[IporpaMmbl M NPOEKTHI MOBBIIMICHUS
JHEPreTHIECKON Y3PPEKTUBHOCTH FJIEMEHTOB U CHCTEM TEIUIOHEPrOCHAOKEHUS B 1eioM"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YIbTATHI 00YUYEHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCIUILINHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBHH C pa3aeiioM 1)
1]2]3]4]5
3HaTth:
COBPEMEHHbIE HOPMATUBHBIE JOKYMEHTHI B V-3 + TectupoBanue/CoBpeMEeHHAss HOpPMAaTUBHAS TTPABOBAS
-311K-3
00J1aCTH TETIOCHA0XKEHUS 0a3a TerI0CHA0KEHUS
OCHOBHBIC XapaKTEPUCTHUKH U OCOOCHHOCTH TectupoBanue/O0ME XapaKTSPUCTUKA U
TEIJIOPHEPTETUYECKUX CUCTEM MPENNPUATHIA U N -3nk-3 + |+ 0COOCHHOCTH PabOThI CUCTEM TETIIOCHA0KEHHUS
KKX
Ymern:
OpPraHHU30BaTh HAZCKHYIO U YPPEKTUBHYIO V-3 + TectupoBanue/PazpaboTka cxeM TerIocHa0KeHUs
-311K-3
AKCILTYaTaIUI0 CUCTEM TEII0-CHAOKEHUS TOpPOJIOB U MPOMY3JIOB
MIPOM3BOIUTH AHATU3 Pa3pabOTaHHBIX CXEM VI3 + WuauBuayanbHbIN MpoeKT/3amuTa KypcoBOro mpoeKTa
-311K-3

TEIIOCHAOKEHUS TOPOJIOB

B npouecce JuddepeHnnpoBaHHOro 3a4era
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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
3 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. Pa3paboTka cxem TeriocHabkeHus TopooB u ipomMy3iioB (TectupoBanme)
2. CoBpeMeHHasi HOpMAaTUBHAs TpaBoBas 0a3a TeruiocHaokenus (TectupoBaHue)

®Popma peanmsanuu: [Iposepka 3ananus
1. O0uue XapakTepUCTUKU U OCOOEHHOCTH pabOThl cucTeM TeriocHabxenus (TectupoBaHue)

Dopma peanmmzanuu: CobnrogeHue rpaduka BHIMOTHEHHS 33 JaHHS
1. 3ammra KypcoBOro rnpoekra B npotuecce auddepeHuupoanHoro 3adera (MuauBu1yanbHbIH
IIPOEKT)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISAETCS NPUIOKEHUEM A.
bamibHO-pedTUHTOBasA CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IPpUIIo)KeHUEM b.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Ne3)

Kypcosas paboma (KP) (Cemecmp Ne3)

B numiom BeICTaBIsI€TCS OIICHKA 3a 3 CEMECTP.

IIpumeuyanue: OLieHOYHBIE MaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. I'amo, E. I'. OcobeHHOCTH dKCILTyaTalluu CUCTEM TEIUIOCHA0KeHus : ydeOHoe mocobue 1o Kypey
"JKcmtyaTtanys CUCTEM TEIJIOCHa0KeHUs " 110 HanpasiieHuo "TernosHepreTuka U TemIoTexHuKa" /
E. I'. l'amo, Ham. uccnen. ya-t "MOHU" . — M. : Uza-Bo MOU, 2016 . — 168 c. - ISBN 978-5-7046-
1751-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8648;

2. Cokornos, E. 4. Terodukamnus v TEIIOBbIE CETH : YUEOHHK /ISl BTY30B I10 CIIEIIUATLHOCTH
"IIpombimnennas terosnepreruka’ / E. 1. Cokonos . — 5-e u3zg., mepepad . — M. : DHeprousnar,
1982 . -360c.;

3. SIxoBnes, b. B. [1oBeimenune 2¢pheKTUBHOCTH CUCTEM TETUIO(UKAIIMN U TeTuiocHa0xeHus / b. B.
SIxkoBneB . — M. : HoBoctu TemnocHabxenus, 2008 . — 448 c¢. - ISBN 5-94296-015-1 .;

4. TerioBbIE HACOCHI B COBPEMEHHOM MPOMBIIINICHHOCTH ¥ KOMMYHQJIBHOM HHPPACTPYKTYPE :
uH(popManmoHHo-MeToauueckoe uznanue / E. I'. Tamo, [u ap.] . — 2017 . — 204 c. - ISBN 978-5-
906946-07-2 .;
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5. T'amo, E. I'. Pe3epBbl 1 NpHOPUTETHI TEMIIO3HEPTOCHAOKEHHUS POCCUICKUX FOPOJIOB B
COBPEMEHHBIX YCIOBHUSX : OTKPBITHIA ceMUHAp "AHaau3 U MPOTHO3 Pa3BUTHS OTPACIICH TOILIUBHO-
sHepreTuueckoro komiuiekca' (cemunap A. C. Hekpacosa). CTo MAThAECAT IEBATOE 3aCEIaHUE OT
26 mas 2015 roga / E. I'. I'ammo, B. C. Ily3akos, M. B. CrenanoBa, IH-T HapoTHOX 0351 CTBEHHOTO
nporsosupoBanus Poc. akazn. Hayk . — M. : UHII, 2015 . -97 c..

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-
CIPABOYHbIE CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbix Scopus - http://www.scopus.com

4. HanmoHa/IbHAas YJ1eKTPOHHasi 6udmoreka - https://rusneb.ru/

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUNAIbHOI 3a1IUTHI PD -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUHYECKOTo pa3Butusi PO -
http://www.economy.gov.ru

9. DuekTpoHHAas1 OTKPBITasA 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

10. HanmoHaIbHbBI# MOPTAJ OHJIAiH 00yuenus «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
11. Opuunanbublii caiT @e1epaibHOr0 AareHTCTBA M0 TEXHHYECKOMY PeryJMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

12. OrkpbITasi ynuBepcuTerckas nnpopmanunonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBAHHE

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BKCHHyaTaHI/IH CHCTEM TEIIOCHAOKECHUS

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

OO0mue XapakTepruCTUKH B 0COOCHHOCTH paboThI cucTeM TerutocHaoxenus (TectupoBanue)
CoBpeMeHHass HOpMaTHUBHAs MpaBoBas Oa3a TeriocHadxenus (TectupoBanue)

Pa3zpaboTka cxeM TermnocHa0KeHus: TopoI0B U pomy3iioB (TecTtupoBanue)

3ammTa KypcoBOTo NMpoeKTa B mpouecce quddepeHipoBannoro 3auera (MHIuBuayaabHbIiH
MIPOCKT)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunekc KM- | KM- | KM- | KM-
KM:

=
N
w
N

Paznen muctumnimHel Henens 4 8 10 14

KM:

DJIeMEHTBI CUCTEM TEIUIOAHEPTOCHAOKEHUS U PEKUMBI UX
skcruryaranui. COOTHOIICHNE PACUeTHBIX U (PaKTHUECKUX
PEXKHMMOB IKCILTyaTALUH

11

DNIEMEHTBI CUCTEM TEIUIOAHEPTOCHA0KEHUS U PEKUMBI UX
sKkcrutyataui. COOTHOILIEHHUE PACUeTHBIX U (PaKTHUECKUX +
PEXUMOB IKCIIITyaTalluu

1.2

Oco0eHHOCTH Pa3BUTHUS U SBOIOIMHI CUCTEM
TEIJI0PHEPTrOCHA0KEHUSI TOPOJIOB U IPOMY3JIOB

CDaKTOpBI W3MEHEHUI paCyYCTHBIX YCHO'BI/Iﬁ OKCILTyaTaluu
3JIEMEHTOB M CHCTEM TEIJIOCHAOXKEHUS B OeJIoOM

2.1

@DaKTOPBI N3MEHEHUI PACUETHBIX YCIO0-BUM 3KCIUTyaTalluH
HJIEMEHTOB M CUCTEM TENJIOCHA0XKEHUS B IIEJIOM

2.2

OcoOeHHOCTH CUTYyalluu C PYHKIIMOHU-POBAaHUEM CHCTEM
TEIJIOCHA0KEHUs! B ropojiax 1 peruonax PO

IIporpammel ¥ MPOEKTHI MOBBIILIEHUS SHEPTETUYECKON
3P PEKTUBHOCTH JIEMEHTOB U CUCTEM
TEIIOOHEProCHA0KEHHUS B LIEJIOM

3.1

[Iporpammbl ¥ MPOEKTHI MOBBIILIEHUS SHEPTETUUECKON
() PEKTUBHOCTH PJIEMEHTOB M CUCTEM +
TEIIOPHEPTOCHAOKEHHUS B 1IEJIOM

3.2

3apyOexHBbIN ONBIT YCHENIHON dKCIUTyaTalluu
(PEKOHCTPYKIIMH) CHCTEM TEIJI0-?)HEPrOCHA0KEHUS

HpI/IMeHeHI/Ie BO306HOBJ’I$[GMI)IX NCTOYHHUKOB 3Hepr1/11/1 JJIs
TEIIOPHEPTOCHA0KEHUSI TOPOJIOB M TOPOJICKHUX TTOCETICHHM.
OCco0EeHHOCTH TEIIOCHAOKEHHST OT ATOMHBIX
HHEPrOUCTOYHUKOB

4.1

HpI/IMeHeHI/Ie BO306HOBJ’I$[GMI)IX NCTOYHHUKOB 3Hepr1/11/1 JJIs
TEIIOPHEPTOCHA0KEHHSI TOPOJIOB M TOPOJICKUX MOCENEHUH.
OCco0EeHHOCTH TEINIOCHAOKEHHS OT ATOMHBIX
HHEPrOUCTOYHUKOB
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4.2

JlenieHTpanu30BaHHOE TEMJIOCHA0KEHHE: TIIIFOCHl U MUHYCHI
€ro MPUMEHEHHSI, 30HbI ONITUMAJIBHOW pean3alliu.
TeruiosHeprocHadkenus. COBpeMEeHHbBIE CUCTEMBI
JUCTICTUCPHU3AIUH U YIIPaBIIe-HUsI TEIJIOCHA0XKCHUEM

Pa3paboTka cxem TermnocHa0XeHHs TOPOICKUX TTOCETICHUH
KaK KII04YeBas MPeanochliKa ux 3 GeKTuBHOM 1 HaJe)KHOU
9KCILTyaTalluH

5.1

Pa3paboTka cxeMm TemI0CHA0KEHHsI TOPOACKHIX MOCECHHH
KaK KJII04eBast MPeAnochlIka ux 3pHekTUBHON U HaJIeKHON
AKCIUTyaTalluu

5.2

OCHOBEI HCHOCTHOﬁ ITOJIMTHUKH ITOBBIICHU S S(b(i)eKTI/IBHOCTI/I
9KCILTyaTalluu CUCTEM TEIIOCHA0KEHMUSL. 3aKOHOI[aTeJIBHBIe
OCHOBBI TEIUIOCHA0KEHUS

Bec KM, %:

25

25

25

25
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