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

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJII)H0]71 IporpaMmali: 3HepreTI/Iqec1me YCTAaHOBKH HA OPTaHUYCCKOM U SIIEPHOM
TOIVIMBE

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
MMPOYHOCTDb, HAAEKHOCTDb U IMATHOCTHUKA DJIEMEHTOB
HEPI'ETHUYECKOI'O ObOPYOBAHUA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
TecTrupoBanue
KosnokBuym
KoJieKTHBHOE 3a1aHHe

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu EropoBa JI.E.
[IpenomaBaTelib Waenmugmarop | R5AD1d8I3-YegorovalV-aldas83( JLLE. EropoBa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

MNnnewaHoB K.A.

Waentuduratop

R002eb276-PleshanovKA-9092810

K.A. IInemanos

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

MNnnewaHoB K.A.

Waentuduratop

R002eb276-PleshanovKA-9092810

(pacmmdpoBka
TTO/ITUCH)

K.A. IInemanos

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozrucs)

(pacudpoBka
TTO/AITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieab ocBOeHMs AMCHMILIMHBI. M3Y4YE€HUE HANpaBiIeHUN OoOecledyeHus HAJEeKHOCTH Ha 3Tamax
NPOCKTHPOBAHUS, M3TOTOBJICHUS M OKCIUTyaTalliM OCHOBHOTO oOopyaoBanus TOC u myreid ee
MOBBIILICHHUS.
3agauu AMCHMIIMHBI
- —3HAKOMCTBO C OCHOBHBIMHM I10Ka3aTEIIMH HAJEKHOCTH TEXHUYECKUX CUCTEM U IpUoOpeTeHue
IIPAaKTUYECKUX HABBIKOB MCIIOJIb30BAHMS PA3IIMYHBIX METOLOB TEOPUHU HALEKHOCTH IS OLICHKU
KOJIMYECTBEHHBIX I0KA3aTeJIeH HAIEKHOCTHU CIIOXKHBIX CHCTEM;;
- —M3y4€HUE OCHOBHBIX HAIpPaBICHUI 00ecTIeueHUs HaIeKHOCTH Ha 3Tanax MpoeKTUPOBaHMS,
U3rOTOBJICHUS U 3KCILIyaTallud OCHOBHOro obopyznoBanus TOC;;
- —-IpUOOpETEHNE NMPAKTUIECKUX HABBIKOB IIPOBEACHUS PACU€TOB HA IPOYHOCTh OCHOBHBIX
3JIEMEHTOB KOTJIOB U TPYyOOIIPOBO/IOB B COOTBETCTBUU C HOPMAaTHUBHBIMU METOJJAMH. ;
- —IpUOOpETEHNE NPAKTUUECKUX HABBIKOB MPOBEACHUS PACUETOB YTOHEHUS CTEHKU B PE3yJIbTaTe
BTK..

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBaAHUC KO}I U HAUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIETEHIIUH MHAMKATOPA A0CTUKCHUS
KOMIICTCHIIUU
I1K-1 Cniocoben W J1-1nk-1 Bemmomuser pacyersr | 3HATH:
IIPOCKTHO- u pagpa6aTbIBaeT - —OCHOBHBIC ITOKa3aTCJIN HAACKHOCTH,.
KOHCTPYKTOPCKOM KOHCTPYKIHUIO 00BEKTa
JeSTeIIbHOCTH B chepe poQeCCHOHAIBHON YMETB:
JHEPIETUYECKOrO JIESITENTbHOCTH - —paccuuThIBaTh KOOPYHULHCHTHI
MalIMHOCTPOEHUS HAaJIeKHOCTH CUCTEMBIL;;

- —BBIIIOJIHATH pacyYCThbl HA IPOYHOCTDb
9JICMCHTOB DHCPICTUYCCKOI'O

000pyTI0BaHUS;.
[TIK-1 Cnocoben N/I-2nk-1 JleMoHCcTpHpYyeT 3HATH:!
IPOEKTHO- MOHUMAHUE BIUSHUS - —OCHOBHBIE HAIPaBJICHUS 00CCTICUCHHS
KOHCTPYKTOPCKOM OT/ICITBHBIX (HAKTOPOB Ha HaJIeKHOCTH HA dTarnax NpOeKTUPOBAHUS,
NIESATENLHOCTH B chepe paboTy U KOHCTPYKLIUIO H3TOTOBJICHUS U DKCIITyaTallid OCHOBHOI'O
SHEPreTHYECKOro o6bexTa npopeccnonanshoii | 90opynosanns TOC;.
MalIMHOCTPOEHHUS JIeATETbHOCTH

YMETB:

- -OIpeAeATh YTOHEHHE CTEHKU TPYO
IIOBEPXHOCTEN HarpeBa B pe3ysbTare
BBICOKOTEMIIEPATYPHOUN KOPPO3UHU..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
DHepreTUYecKue YCTaHOBKM Ha OopraHMyeckoM M sjaepHoMm TorumBe (nanee — OIIOII), nanpaBnenus
noarotoBku 13.04.03 DHepreTrueckoe MallTMHOCTPOEHNE, YPOBEHb 00pa30BaHus: BhICIIeEe 00pa30BaHUE -
MarucTparypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HATb KOHCTPYKIHIO U IPHUHITHUIIBI paGOTBI OJICMCHTOB KOTJIOB U MAPOTCHEPATOPOB
- YMCTb BBI6I/IpaTI) MapKu CTaJii AJid 3JIEMCEHTOB KOTJIOB B 3aBUCUMOCTH OT pa6oqnx mapaMETpoOB




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
. KIIP | TK | UKKII | TK CeMeCTpe | o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [TpouHOCTB 37IEMEHTOB 20 3 6 - 8 - - - - - 6 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
9HEPreTUYECKOTrO IToBTOpEeHNE MaTepuana o pasiery
o0opyioBaHus "IIpo4HOCTH 37IEMEHTOB PHEPTETHUECKOTO
1.1 | IIpo4HOCTH 3JICMEHTOB 20 6 - 8 - - - - - 6 - 000pyI0BaHUsA" U MOATOTOBKA K KOHTPOJIBHON
JHEPreTUUCCKOTO pabote
000pyI0BaHUS Iloozomogxa K KOHmMpoOLHOU padome:
H3ydeHne MatepHraoB 1o paszaery [IpoyHoCTh
3JIEMEHTOB YHEPIeTHYECKOr0 000PyIOBaHUS U
MOATOTOBKA K KOHTPOJIEHO padoTe
Camocmoamenshoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiny
"IIpo4HOCTH 3JIEMEHTOB PHEPTETHUECKOTO
obopynoBanus"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 3-33
2 BricokoTemmnepaTtypHas 14 6 - 4 - - - - - 4 - IlodzomogKa K meKyuiemy KOHmMpOoio:
KOPPO3UsI IToBTOpEHNE MaTepuaa 1o pasaery
NOBEPXHOCTEH Harpena "BricokoTeMnepaTypHasi KOppo3us
2.1 | BeicokoTemneparypHas 14 6 - 4 - - - - - 4 - MOBEPXHOCTEH HarpeBa" U MOATOTOBKA K
KOppO3Hs KOHTPOJILHOM paboTte

HOBerHOCTeﬁ HarpeBa

IloozomosKka K KOHMPOLHOU pabome:
W3ydenne MaTepHaoB Mo pa3ueiry
BrIcOKkOTEMITEpaTypHast KOPPO3HUS
HOBerHOCTeI\/’I HaneBa U IMOATr0TOBKA K
KOHTPOJIBHOI padoTte
Camocmoamenvhoe usyuenie




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"BricokoTemneparypHasi KOppo3ust
MMOBEpXHOCTEI HarpeBa"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], cTp.3-33
3 OCHOBHEBIE ITOKa3aTEIN 22 8 Iloozomoeka K mekywemy KOHmMpoJiio:
HAJIC)KHOCTH [ToBTOpeHne MaTepHana 1mo pasaeiy
3.1 OCHOBHEBIE [TOKa3aTEIN 22 8 "OCHOBHBIE ITOKA3aTEIN HANCKHOCTH" U
HAJIC)KHOCTH MOJITOTOBKA K KOHTPOJIBHO# paboTte
Iloozomogka K KOHMPOIbHOU padome:
W3yuenune maTepuanos mo paszneny OCHOBHBIC
[MOKa3aTe M HaJe)KHOCTH U MOATOTOBKA K
KOHTPOJIBHOII paboTte
Camocmosamenbroe uzyueHnue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"OCHOBHBIE TOKA3aTEIN HaASKHOCTH"
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:
[3], ctp.17-49
[4], cTp.56-86
4 IToka3arenu 26 12 Iloozomoeka K mexkyuiemy KOHmMpOoJiio:
HaJEeKHOCTH TEIJIOBBIX IToBTOpEeHHe MaTepHaa 1Mo pasiaeiy
cxem TOC "[Toka3aTenu HaJEKHOCTH TEILJIOBLIX CXEM
4.1 IMokazaremnu 26 12 TOC" 1 NOArOTOBKA K KOHTPOJILHOU padboTe
HaJIe>KHOCTH TETUIOBBIX Iloozomoeka K KOHMPOIbHOU padome:
cxem TOC W3zyuenne matepuanos no pasneny [lokazatenu

HaJIE’)KHOCTH TEIUIOBBIX cxeM TOC n
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Camocmoamenbroe uzyueHue
meopemuuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
"IToka3aTeyn HaJAEKHOCTH TEIUIOBBIX CXEM
ToC"

H3yuenue mamepuanos iumepanmypHvlx
UCHOYHUKOG:

[2], cTp.260-277




[3], cTp.103-131
[4], c1p.9-55, c1p. 87-97

5 OobecrnieueHne 26 8 - 4 - 14 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
HAJICKHOCTH [ToBTOpEeHUe MaTepHuaa Mo pasaety
SHEPTeTUYECKOTO "O6ecrieueHne HAaIECKHOCTH YHEPTeTHIECKOTO
000pyoBaHUsI HA 000py/IOBaHUsI HA CTAMU TPOSKTUPOBAHUS,
cTaaun M3rOTOBIICHHS U B TIPOLECCE IKCILTyaTarun',
MPOCKTUPOBAHHS, MOJITOTOBKA K KOJUIOKBUYMY
H3rOTOBIICHUS U B Camocmosmenvroe usyuenue
npotecce meopemuyueckozo mamepuana: Vizyuenne
9KCILTyaTallu JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
5.1 Obecnieuenue 26 8 - 4 - 14 - "OOecneueHne HaZEKHOCTH YHEPTETUIECKOTO
HAJICKHOCTH 000pYyI0BaHUS HA CTATUH MTPOCKTHUPOBAHUS,
9HEPreTUYECKOTr0 M3TOTOBIICHHS U B TIPOLECCE IKCILTyaTaiu"
o0opynoBaHust Ha H3yuenue mamepuanog 1umepamypnoix
cTaauu UCIOYHUKOB:
MIPOEKTUPOBAHHS, [2], cTp.328-342
HW3TOTOBJICHUS U B [3], ctp.166-210
mporecce [4], cTp.107-173
IKCIUTyaTallU
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 05 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAMU M0 KYpPCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpounocmb s1emennos sHepeemuiecko2o 060py008anus

1.1. IIpoyHOCTD 3I€MEHTOB YHEPIETUYECKOTO 000PYI0BAHUS

OCHOBHBIE TIOJIOKEHUSI HOPMATUBHOTO METO/Ia pacyeTa Ha MPOYHOCTb. CTPYKTypa, COAEpKaHue
U 00JacTh pacnpoCTpaHEHUs HOPM. AJTOPUTM IPOYHOCTHOTO pacyera. MeToisl ompeseseHus
TOJIIIMHBI CTEHKH DJJIEMEHTOB, pa0OTAOIIMX I0J] BHYTPEHHUM JaBieHueM. OrnpejaesieHue
KO3 (UIIMEHTOB MPOYHOCTH. YKpEIJIEHUE pagralibHbIX OTBEPCTHIA. .

2. Buvicokomemnepamypras kopposus noeepxyocmeﬁ Hazcpeesa

2.1. BricokoTeMiiepatypHasi KOppo3us MOBEPXHOCTEH Harpena

MexaHu3M BBICOKOTEMIIEPATYPHOM KOPPO3UM MeTallla MOBEPXHOCTEH HarpeBa. MeToauka
pacueTa yTOHEHHsS CTEHKHM B YCIOBHUSX IOCTOSHHONM M TmepeMeHHOM Temmeparypbl. llonsarue
SKBUBAJICHTHOTO BPEMEHH..

3. Ocnosnvle nokazamenu HaoeiCHoCmu

3.1. OcHOBHBIE IOKA3aTENN HAIEKHOCTH

OCHOBHBIE TTOKa3aTeIH HAJACKHOCTH TEXHUUECKUX CHCTEM. DIIEMEHTHI TEOPUU BEPOSITHOCTEH B
aHaM3e  HAJSKHOCTH  DHEPreTHYecKoro  oOopymoBaHus. KoinmdecTBEeHHBIE — MMOKa3aTeNd
HaJIS)KHOCTH: BEPOSITHOCTh O€30TKa3HOW pabOThI; BEPOATHOCTh OTKA3a; MHTEHCHBHOCTH OTKAa30B;
KOMIUIEKCHBIE ~ KO((UIMEHTH  HAAeKHOCTH: Kod(dduuumeHTr roToBHOCTH; KOI(D UIMEHT
OIEPAaTHBHONW TOTOBHOCTH; KO3()(UIIMEHT TEXHUYECKOTO HCIOIb30BaHMs. 3aKOHBI pacIpeaeIeHus
BpeMeHU 0e30TKa3HOW pabOTHL..

4. Hoxazamenu naodexcnocmu menaogvix cxem 19C

4.1. [TokazaTenu HaJIEKHOCTH TETUIOBBIX cxeM TOC

AHanu3 cocTOsTHUS 000PYTOBaHMSI TETIJIOBBIX dJEKTpOCcTaHIMi. OCHOBHBIC TPUYUHBI BHIXO/A U3
CTPOS TEIUIOdHEpPTeTUUecKoro 00opyaoBanusa. OTKa3bl U TOBPEXKICHUS KOTEIHHOTO, TYPOUHHOTO U
BcrioMorarensHoro obopyaoBanus TOC.  [IpuHIUNUANbHBIE TEIUIOBBIE M (DYHKIIMOHAIBHO-
cTpykTypHble cxembl TOC. IlpuHnunel pacuera HaJEKHOCTH CTPYKTYPHBIX CXeM. AHAIUTHYECKUE
METO/Bl pacueTa: MeTOJl mepedopa COCTOSHHUM; METOJ pa3jIOXKEeHHS OTHOCHUTENBHO 0C000ro
AJIEMEHTA; METOJI MUHUMAJIBHBIX IIyTE€H U CEYEHUI; METOJI IepeBa OTKA30B..

5. Obecneuenue HaodexrcHocmu IHEpENMUUECKO20 060DV00661H1/[}Z Ha cmaouu npoeKmupoearusl,
U320nMoe6JaeHUA U 6 npoyecce IKcnayamayuu

5.1. ObecnieueHne HaIEKHOCTH SHEPTETUYECKOI0 000PYA0BaHMSI HA CTAIMH TPOEKTUPOBAHHUS,
U3TOTOBJICHUSI U B IPOLIECCE IKCILTyaTalluu

OcCHOBHBIE HamNpPaBJIEHUS, O KOTOPBIM 3aKJIaJbIBAlOTCA TapaHTUPYEMBbIE B TEXHUYECKOU
JIOKYMEHTAIlMU TI0Ka3aTeau HaJeKHOCTH: BBIOOP TEIJIOBOM CXEMbl, KOHCTPYKTHUBHBIE PEILLIECHUS;
pe3epBUPOBaHME; BBIOOP KOHCTPYKIIMOHHBIX MAaTe€pHajoB; BBIIOJHEHHE KOMILIEKCAa pPAaCUETOB;
0TpabOTKa KOHCTPYKTOPCKMX PpEUIEHUM Ha TeXHOJIOTHYHOCTh. OCHOBHBIE HANpaBiIeHUs W
MEpOTNPHUATHS HalpaBlIeHHbIE HA MOBBIIICHUE HAJIEKHOCTH DHEPreTHUECKUX OOBEKTOB Ha CTaUU
IPOM3BOJCTBA: OJIOYHOE HCIOJIHEHUE; COBPEMEHHBIE TEXHOJIOIMHM H3rOTOBICHHS U CIIOCOOBI
KOHTpOJISl KauecTBa. TexHHuYeckoe OOCIyKMBaHHE M PeMOHT obopynoBanus. Kiaccudpukanums
BHJIOB PEMOHTOB. TeKylIui, CPeTHUN U KaUTAIbHBIA PEMOHTBI: UX IPOJOJIKUTEIBHOCTh U COCTaB
pabot. PemonTHas nuarnoctuka. KoHTposb 32 METa/uIOM U CBapHBIMU COEIMHEHHUSIMU B IIpOIECCE
sKcIUTyaTanuu. BoccranoButenbHass TepMuyeckas oOpaOoTka mnapomnpoBojoB. OmnepaTUBHas
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JUAarHoCTHuKa (MOHHTOpI/IHF COCTOsIHUA MCTaJllla B IIPOLICCCC BKCHHyaTaI_[I/II/I). OpFaHI/I3aI_II/IOHHBIe,
METOJAMYECKHE M TEXHUYECKHE MPOOJIEMBI CO3JIaHHS CHCTEMBl JMATHOCTHKH COCTOSHHS KOTJIA.
OreHka HHIMBUAYaJIBHOTO pecypca KoTiaa. CrocoObl MpoaieHus pecypcea..

3.3. TeMbl NPaKTHYECKUX 3aHATHH

1. 1. PacdyeTsl Ha MPOYHOCTH AIEMEHTOB KOTJIa B COOTBETCTBHH ¢ «Hopmamu pacuera Ha
MPOYHOCTH CTAIIMOHAPHBIX KOTJIOB U TPYOOIPOBOIOB Napa U ropsiueii Boab» (8 4acoB).;

2. 2. Pemenue 3a/1a4 mo onpeAeeHUI0 YTOHSHHSI CTEHKH TPYOBI B Pe3yJIbTaTe
BBICOKOTEMIIEPATYPHOI KOPPO3UH B YCIOBUSX: IIOCTOSIHHON TeMIIEpaTyphl; CTYIIEHYATOrO
W3MEHEHUS TEMIIEPATyPhI; C IEPHOANIESCKON OUYUCTKOM MOBEPXHOCTH HArpena (4 4acon).;

3. 3. Pemienue 3a/1a4 1o 3J€MEHTAM TEOPUM BEPOSITHOCTEH MPU pacyeTe rmokazaresnei
HajexHocTH (4 yaca).;

4. 4. Peuienue 3a7auu 1o onpezesieHuto kodpduimenta odecneyeHuss MaKCUMaibHOTO
OTITYCKa YHEPruH U KO (UIIMEHTa HETOOTITyCKa SHEPTUH JJIs YKa3aHHOTO rpaduka
Harpy3ku (2 vaca).;

5. 5. Pemenue 3a1aq 1o 3aKoHaM pacipe/eicHus BpeMeHH 0e30TKa3HOH paboThI (2 Jaca).;
6. 6. Pemenue 3a1a4 1o onpeaencHuIo moka3aTesield HaJeKHOCTH IS Pa3IMuHbIX
CTPYKTYpHBIX cxeM (4 gaca).;

7. 7. Pemenue 3a1a4u METOI0M Tiepedopa COCTOSHUIL; METOJIOM Pa3NioKEHUsI OTHOCUTENEHO
0c000T0 31€eMEHTa; METOJOM MUHUMAJIBHBIX IIYTEH U CEUEHHIT; METOJIOM COCTABIICHHS JIepeBa
0TKa30B (4 Jaca);

8. 8. IIpocmotp ydueOHOTO hrbma «JlaliTe CBET» ¢ MOCISAYIONINM KOJUIOKBIYMOM (2 Haca).;
9. 9. 3amuTa pacueTHoro 3aganus (2 yaca)..

3.4. Tembl 1a60paTOPHBIX padoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanuu

~ow

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

OO6cyxeHrne mMarepralioB Mo kekicam pazaena "[IpoyHOCTh 3EMEHTOB PHEPTETUYECKOTO
obopynoBanus"
OO6cyxneHne wmaTepuanoB MO Keiicam pazaena "BoicokoreMmeparypHas KoOppo3us
MOBEpXHOCTEN Harpena"
OO6cyxeHre MaTepuaioB Mo keiicam pasaena "OCHOBHBIE MMOKa3aTeNu HaIeKHOCTH"
OO6cyxnenne MaTeprasioB 1o kericam pasziena "[loka3aTenn HaIe)KHOCTH TETUIOBBIX CXEM
TOC"
OO6cyxnenue  marepualioB 1o  Keiicam  pasmena "OOecrneueHue  HaJACKHOCTH
HHEPTEeTHUECKOro 000pYAOBaHHUs HA CTAIUU MPOEKTUPOBAHNS, U3TOTOBJICHUS U B TIPOIECCe
AKCIUTyaranuu"”

Texywuti konmpoas (TK)

KoHncynpranum HampaieHbl Ha NOJy4Ye€HUE MHAWBHUIYATLHOTO 3aJaHUs 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MEpONpHUsITH 10 pasaeny "II[po4HOCTH 3IEMEHTOB 3HEPreTUYECKOTO
obopynoBanus"

KoHcynpTanumn HanpaBiaeHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIBHBIX ~ MEpPONpUATHM 10  pasgeny  "BeicokoTemmeparypHas  KOppoO3us
MIOBEPXHOCTEN Harpesa"

KoHncynpranum HampaieHbl Ha MOJy4Ye€HUE MHAWBHUIYATbHOTO 3aaHUsl 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUH 1O pa3aeny "OCHOBHBIE TOKA3aTeNu HaleKHOCTH"



4, KOHCyJIBTaI_[I/II/I HaIpaBJICHBI Ha MOJYYCHHUC MHAUBUAYAJIBHOI'O 3adaHUsA JJIS1 BBIITOJIHCHUSA
KOHTPOJIbHBIX MeponpusATUil no pazaeny "llokazarenu HaneKHOCTH TEIIOBBIX cxem TOC"

5. KOHCyJIbTaI_[I/II/I HaIpaBJICHBI Ha MOJIYYCHHUEC MHAUBUAYAJIILHOTI'O 3aJJaHUs IJId BBIITOJHCHUWA
KOHTPOJIBbHBIX MEpOIpHUATH 1o pazaeny "OOecredeHue HaJEKHOCTU IHEPIeTUYECKOTrO
000pyIOBaHUs Ha CTAUU MPOCKTUPOBAHUS, H3TOTOBIICHHUS U B TIPOIIECCE IKCILTyaTaruu"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEIyCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YAbTAThI 00YUYEHUS 110

Howmep paznena
JUCHUTLIUHEI (B

O1eHOYHOE CPEICTBO
(THI 1 HAUMEHOBAHUE)

Kongsl
JTUCIUILINHE COOTBETCTBUH C
WHMKATOPOB
(B cOOTBETCTBUHU C pazjesioM 1) n.3.1)
1]12]3[4]5
3HaTh:
—OCHOBHBIE [T0Ka3aTeIN HaJIe)KHOCTH; V-1 + }“eCTI/IpOBaHI/Ie/TeCT Ha 3HAHUE TEPMUHOJIOTUU
OcHOBHBIE MOKa3aTeIu HAJAC)KHOCTH"

—OCHOBHBIE HaIpaBlieHUs1 00ecreYeHNs HaJIe)KHOCTH KonnokBuym/Obecnieuenne Hae)KHOCTH Ha CTAANH
Ha 3Tarax MpOCKTUPOBAHUS, U3TOTOBJICHUS U N -2mk-1 + | MPOCKTUPOBAHUS, H3TOTOBIICHUS U SKCILTyaTallun
AKCIUTyaTaluy OCHOBHOTro 0bopynoBanus TOC; HHEPreTHUECKOTr0 000pYyI0BaHUS
Ymersb:
—BBIMOJHATH PACYEThI HA TPOYHOCTH JIEMEHTOB KomektuBHOE 3a1aHre/3auTa pacueTHOTO 3a/1aHuUs
SHEPTETHHECKOro 060y NIoBaHNS,; U-1nk-1 + KonTponbHas pabota/Pacuer Ha IpOYHOCTH

9JICMEHTOB SHEPTETUICCKOT0 000PYIOBAHHUS
—paccyuThIBaTh KOAPPUIIUEHTH HAICKHOCTU KonTponbnas padota/KoadduiiueHTs HaIe)KHOCTH
CHCTEMBL, Kontponbnas pabora/CTpyKkTypHas HaJeKHOCTh

W1-1nk- +

KonTponbHast pabota/IneMeHTHl TEOpUH

BEPOSTHOCTEH B OI[CHKE HAJICKHOCTH
-OMpeIeNsITh YTOHEHHUE CTeHKU TPyO MOBEpXHOCTEMN KonTponbHas pabota/Pacuer yToHEHUSI CTEHKH B
HarpeBa B pe3yJibTaTe BHICOKOTEMIIEPATYPHOI NI-2mx-1 + pesyibrate BTK

KOPPO3UH.
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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: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect Ha 3Hanue TepMuHooruu "OCHOBHBIE MTOKa3aTenu HajiexkHOCTH" (TecTupoBaHue)

dopma peanmsarmu: Beictyruienue (JIok1an)
1. 3ammTa pacuerHoro 3aganus (KomiektuBHoe 3aanue)

Dopma peanuzauuu: ITucbmMenHas padbora
1. Koadpdurmentst HagexxHoctu (KoHTponbHas padbora)
2. PacueT Ha IpPOYHOCTH 3JIEMEHTOB 3HepreTudyeckoro odopynosanus (KonrpoabsHas padora)
3. Pacuer yronenus crenku B pesynbrate BTK (Kontponbnas pabota)
4. CtpykrypHas HanexHocTs (KoHTponbHas padora)
5. DnemMeHThbl TEOpUH BEPOSITHOCTEH B olleHKe HajaexxHocTH (KoHTposbHas padboTa)

®dopma peanmszaiuu: Y cTHas popma
1. OGecrieuenne HAZACKHOCTU HA CTAJIUU TPOCKTUPOBAHMS], U3TOTOBJICHUS U IKCILTyaTallil
sHepreTrudeckoro obopynoBanus (Kommoksuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAS aTTECTALUSA MO TUCIHUILJIMHE

Oxsamen (Cemecmp Ne3)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MDOW» Ha ocHOBaHWYU CEMECTPOBOM U SK3aMEHAIIMOHHON COCTaBIISIOIINX

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOH/IE OLEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIE U 3JIeKTPOHHbIE H3IAHUSA

1. Eropoga, JI. E. Pacuet Ha nmpoyHOCTh 31€MeHTOB 3HeproodopyaoBanus TOC u ADC :
Mertonnyeckue ykazanus 1o kypey''IIpounocts anementoB 3Heproodopynosanus” / JI. E. Eroposa,
A. H. ek, B. C. 3aiiues, Mock. suepr. ua-T (MOU TY) . — M. : U3a-80o MOU, 1998 . — 56 c.;

2. OcHoBbl coBpeMeHHOM aHepreTuku. B 2 1. T.2. CoBpeMeHHas 351eKTpodHepreTHKa : y4eOHUK s
BY30B M0 HampasieHusM "Temnosnepreruka”, "InekrposHepreruka”, "DHepromanHocTpoenue" /
Pen. A. I1. Bypman, B. A. Ctpoes ; O6m1. pen. E. B. AmetnctoB . — 4-e u3n., nepepad. u mgom . — M.
: U3gatennckuii mom MOU, 2008 . — 632 c. - ISBN 978-5-383-00161-5 .;

3. Hagexnocth TemosHeprernyeckoro ooopynoBanust TOC u ADC : YuebHoe mocobue st
TEIUIOIHEPIreTUYECKUX M SHEPrOMAIIMHOCTPOUTENbHBIX criennanbHocTelt By30B / I, I1. I'magsies,
u jp. ; Pen. A. . Aaapromenko . — M. : Beicmas mkona, 1991 . — 303 c. - ISBN 5-06-001752-4 ;
4. C. A. benses, A. B. BopoOseB, B. B. JIutBak- "HanexHOCTh TEMII02HEPTeTUIECKOTO
obopynoBanus TOC", M3natenscTBo: "MU3aaTenbcTBO TOMCKOTO MOTUTEXHUYIECKOTO
yauBepcuteta', Tomck, 2015 - (248 c.)

https://biblioclub.ru/index.php?page=book&id=442071.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PacPOCTPaHsieMoe MPOrpaMMHOe ofecrevyeHme:

1. Office;
2. Windows.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomenieHust Homep ayauropun, OcHamnenue
HAHMeEHOBaHHe
Y4eOHble ayIUTOPUH AJIS K-120, MammHHBIN 3a71 cepBep, KOHJAUIMOHEP
NPOBEAEHUS JTEKIHOHHBIX NBI]

3aHATHUH U TEKyIIEro
KOHTPOJISI

Y4eOHble ayIUTOPUH AJIs
MPOBEICHUS TIPAKTUYECKUX
sanstuit, KP u KII

K-120, MammHHBIN 3a71
UBI]

cepBep, KOHIUIIUOHED

Y4eOHbIC ayAUTOPHH TS

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

MPOBEACHUS JTa00OPATOPHBIX HBI]
3aHATHI
Y4eOHble ayIUTOPUH AJIs K-120, MammHHBIN 3a71 cepBep, KOHJAUIMOHEP
MPOBEICHUS MBI
IIPOMEKYTOUHOU
aTTecTanuu

ITomentenus mis

HTB-302, YUntansHbIi

CTYyJI, CTOJI HHCBMGHHBIﬁ, KOMIIBIOTCPHAA

CaMOCTOSITEJIbHON PabOTEI 3aJ1 OTAeIa CeThb C BBIXOJOM B lIHTEpHET, KOMIIBIOTEP
o0cCITy’)KUBaHUs y4eOHOMH [IEPCOHAIIBHBIN
JUTEPATYpPOU

ITomentenus mis
KOHCYJIbTUPOBAHUS

J1-320, Kabunet
COTPYJIHUKOB Kad.
"MulloVy"

pabouee MecTo COTpYAHMKA, CTYII,

KOMITBIOTEPHAs! CETh C BBIXOJOM B

HHTepHET, KOJIOHKH, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP

[TomerieHus st XpaHEHUS
o0opy0BaHus U y4eOHOTO
WHBEHTapS

X-403, Kabuner
COTPYJIHUKOB Kad.
MullDVY

pabouee MecTO COTpYAHMKA, CTOJ IS
OPTTEXHUKH, CTOJI KOMIIBIOTEPHBIN, CTYI,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEDP MEPCOHAIBHBIN,
IIPUHTED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[TpoyHOCTH, HAJIEKHOCTH ¥ TUATHOCTUKA JIEMEHTOB YHEPTETUICCKOTO
obopymoBaHUs

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

Pacder Ha IPOYHOCTH 3IIEMEHTOB SHEpreTHUecKkoro odopynoBanus (Kourponsnas padora)
Pacuer yronenus crenku B pezynsrare BTK (KonTponbhas pabora)

Tect Ha 3Hanue TepmuHosioruu "OcHOBHBIE TTOKazaTenu HagexHocTH" (TectupoBanue)
DJIeMeHTHl TEOpPUHU BEPOSITHOCTEH B OlleHKe HazexkHocTH (KoHTponbHas pabora)
Koaddurnuentsr Hanexxnoctu (KontponpHas padora)

CrpykrypHast HagexxHocTh (KonTponbsHas padora)

ObecnieueHne HaS)KHOCTU Ha CTAJNH MPOCKTUPOBAHMSI, U3TOTOBICHUS U SKCILTyaTalluu
sHepreTudeckoro odbopynoBanus (Kommoksuym)

3amuTa pacuetHoro 3aganus (KosnekruBHoe 3a1anue)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8

Pasnesn MUCIUTUTMHB Henens 5 7 9 11 12 13 16 16

KM:

[Tpo4HOCTB 37IEMEHTOB
HHEPreTHYECKOro o0opy10BaHus
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[Tpo4HOCTB 37IEMEHTOB
HHEPreTHYECKOro o0opy10BaHus

BricokoremneparypHas
KOppO3Usl HOBEPXHOCTEN Harpena

2.1

BricokoTemmiepaTypHas
KOppO3Hs IOBEPXHOCTEN HArpeBa

OCHOBHBIE TOKA3aTETN
HAJIEKHOCTHU

3.1

OCHOBHBIE TOKA3aTEN
HAJIEKHOCTHU

IToka3aTenu HaJIEKHOCTH
TermnoBEIX cxeM TOC

4.1

IToka3aTenu HaIEKHOCTH
TermnoBEIX cxeM TOC

ObecnieueHre HaIEKHOCTH
HHEPreTHYECKOT0 000PYA0BaHUS
Ha CTaIu¥ IPOCKTUPOBAHN,
W3TOTOBJICHHSI U B MIPOILIECCE
IKCILTyaTaIuu

5.1

ObecneueHre HaIEKHOCTH
HHEPreTHYECKOTr0 000pYA0BaHUS +
Ha CTaJU¥ IPOCKTUPOBAHN,
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H3TOTOBJICHUA U B ITPOLECCE
SKCILTyaTalluu

Bec KM, %:

15

15

10

10

10

10

25
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