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1. lesiu OCBOEHUSA TMCIUTIIHHBI

[lensiMu OCBOCHUS JUCIMIUIAHBI SABJISAETCS (HOPMHUPOBAHHE y OOYYAIOUIMXCS OMPEICICHHOTO
6. OOmeit xapaktepuctuku OOII) cocTtaBa KOMMIETEHUMN M TMOATOTOBKH K
podeCCHOHATIBHOM JeITeLHOCTH.

OOIT (.

Kon 1} T T TR CocTaBJsiiomue pe3yIbTaToB OCBOCHMUSI (aecKpUNTOPBI
KOMIICTCHIU HanmenoBanue KOMIETEeHIHi)
" KOMITeTeHIIHH Kon HaumenoBanune
Kon HaumenoBanue
HHNKATOpa MHINKATOPA AOCTHKEHHS
Buazeet oIbITOM HCIIOIB30BAHMST OCHOBHBIX
[puvenser npn 3aKOHOB U ypaBHEHHUH NPOILIECCOB
KOHCTPYUPOBAHHUHU 3HAHHUE TIK(Y)-5.1B1 >
- HPOUCXOJIAIINX B TEIMIOHEPIeTHYECKUX
3aKOHOMEPHOCTEH
YCTAHOBKAxX
/POIIECCOB, MPOMCXOAIIIHIX ‘YMeer UCTIoNIb30BaTh OCHOBHBIC 3aKOHBI 1
N.IIK(Y)-5.1 B NIAPOBBIX KOTJIAX, IAPOBBIX
IK(Y)-5.1Y1 | ypaBHEHHS IPOLECCOB, IIPOUCXOIANINX B
M Ta30BBIX TypOMHAX,
obopynoBannu TOC
TEIIOMEXaHUYECKOM
o6opynosamy 1 TC B 3Haer 3aKOHOMEPHOCTH HPOLIECCOB,
- TIK(Y)-5.131 | mpoucxomsmux B obopynoBanun TOC u
9JIEKTPOCTAHIUH B LIEJIOM
Buazeet ombITOM MOCTAHOBKY 3a/1a4H,
TIK(Y)-5.2B1 | mpoBemeHHUs pacyeToB TEILIOBBIX CXEM U
obopynosanus TOC u aHanuza pe3yabTaToB
YMeer Jenath OCTAaHOBKY 3aJ1a4H,
BBIMONHSET TEXHUYECKHE PacCYHTHIBATH TEIIOBBIC CXEMBI U 3JIEMEHTBI
TMK(Y)-5.2V1
WLITK(Y)-5.2 pacueTsl 271eMEHTOB obopynosanust TOC u aHanu3MpoBaTh
' ' obopynoBanus u TOC B pe3yIbTaThl
Cnocobex
L[ETOM 3HaeT NPUHLHIIBI IOCTAHOBKHY 3a/1a4H,
TPOCKTHPOBATH METOJUKH U anropuT™Msl pacueroB TOC u ee
00BEKTHI
TIK(Y)-5.231 | obopynoBanus (IapOBBIX KOTIOB, TAPOBBIX U
[IK(Y)-5 TCILIOIHCPTEeTHKH ra30BbIX TYpPOUH TEINIOMEXaHUYECKOTO
™) . 00opyaoBaH¥s)
TEIUIOMEXaHNYECK
Buazeer ombIToM 060CHOBAaHHUS IPOSKTHBIX
o¢ oGopyroarne i 060TKe 000PYIOBAHUS
TeTIOBbIX 11 0 TK(¥)-5.3B1 _P}gﬂ(ljel({:: g::llep i:g;im Taj OBBII)ey i[ OuHBI) C
R —— pPHHHUMAET 1 00OCHOBBIBAET p K , map yp
KOHKPETHBIC TEXHUUECKHE Y4ETOM yCIOBHii paboThI
pereHus npu pa3paboTke Ymeer 060CHOBBIBATH IPOCKTHBIC PEIICHUS
N.IIK(Y)-5.3 OCHOBHOT'0 000pYyJOBaHHs npH paspabotke obopynoBanust TOC
IK(Y)-5.3Y1
T3C (mapoBble KOTIEL, (mapoBbIe KOTIIBL, IIAPOBBIC U FA30BBIC
TapOBBIC U T'a30BbIC TypOHHBI) C YUETOM YCIOBHI pabOTh
TypOUHEI) 3HaeT KpUTEPUH BHIOOpA HPOSKTHBIX
TIK(Y)-5.331 | pemrennii npu co3ganuu TOC u ux
000pyIOBaHUs C YYETOM YCIOBHH pabOThI
Buazeer ombIToM ydeTa ycloBHit paboThI
TIK(Y)-5.4B1 | obopynosauus TOC npu o60cHOBaHUN
V4uThIBaET BIUSHUE TPOCKTHBIX PEHICHHSAX
ycIoBHil paboThI YMeer oOBSICHATS BIUSHAE YCIOBHIT paGOThI
N.IIK(Y)-5.4 obopynosanust TOC Ha MK(Y)-5.4Y1 | obopynoBauus TOC Ha mpuHUMaeMble
HPHHUMaEMbIe KOHCTPYKTHBHBIC PEIICHHS
KOHCTPYKTUBHBIE PEIICHUS. 3HaeT BIMSIHUE YCIOBUIT pabOTHI
TIK(Y)-5.431 | obopynoBanus TOC Ha npuHUMaeMble
KOHCTPYKTHBHBIC PEIICHUS
2. Mecto aucuumiunbl B cTpykrype OOII
JucuurniauHa OTHOCUTCS K BapMAaTHMBHOM 4YacTH y4eOHOro IutaHa o0Opa3oBaTeIbHOU
IIPOTrPaMMBI.
3. HnaﬂnpyeMble pe3yJabTaThbl Oﬁy‘leﬂﬂﬂ o JTMCHMIIJINHE
[Tocrne ycrenrtHoro OCBOCHMsI TUCIUILUIMHEI OyIyT chOPMUPOBAHBI PE3yIbTaThl O0YUCHUS:
IL1anupyemble pe3yJIbTATHI 00yYeHHs] 110 JUCLUILINHE Hnukarop
Kon HaunmenoBanne JIOCTHKEHHSI
KOMIIeTeHIHH
P11 Hcnonp30Bath riay0OKHe €CTECTBCHHOHAYYHBIC, MATCMATUYCCKUE I MHKCHEPHBIC 3HAHUS TIPH MIK(Y)-5.1
TMOCTAHOBKC M PCIICHWHU 3a/1a4 aHaJIn3a paGOTLI Typ61/IH TCIIJIOBBIX 1 ATOMHBIX 3J'IeKTpOCTaHHPII7[ WIK(Y)-54
P/12 PazpabarbiBaTh MaTeMaTHUECKHE MOJIEIIN ITPOLIECCOB B TypOMHAX U TYPOUHHBIX CTYHEHSX, WLIIK(Y)-5.2
000CHOBBIBaTH KOHCTPYKTOPCKHE PEIICHUS SJIEMEHTOB U y3JI0B IAPOBBIX TYpOUH ggﬁg;gi
P13 HMeTh nepBUYHBIC HABBIKU MMPOCKTUPOBAHUS IAPOBOM TYPOUHEI, ¢ IETalcH U y3II0B WIIK(Y)-5.2




OneHouHbIE  MEPONpPUATHS  TEKYLIEro KOHTPOJsS U IMPOMEXKYTOYHOM  aTTeCTalluu
IIPEJICTABICHBI B KAJICHIAPHOM PEUTHHI-IUIAHE NUCLHUIUIMHBIL.

4. CTpyKTYypa M cofepKaHue I CHHMIIIMHbI

OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

DopMupYyeMbIii Obnem
Pa3genpl AMCHUNINHBI pesy abrar Buabl yueOHol AesiTeJIbHOCTH BpeMEeHH,
o0yuyeHHs MO u.
JUCHMIIHHE

Jlexu 2

Pa3gen 1. O6mue cBeieHust 0 TypouHe U P11 IIpakTH4ecKHe 3aHATHUSL 4
TYpOMHHOH yCTaHOBKe JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Jlexun 4

Pazgen 2. TennoBoii mpouecc TypOMHHOIA PII1, PII2, P13 IIpakTHYeCcKHe 3aHATHUS 4
CTyNEeHU JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Jlexu 2

Pa3nen 3. MHorocTyneH4aTbie NapoBblie PI2 [IpakTryeckue 3aHATHI 4
TypOMHBI JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Jlexu 2

Pa3nen 4. Pagora TypOuH npu PII1, PI2 IIpakTuueckue 3aHATUS 4
nepeMeHHBIX pPesKuMax ’ JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Pasnen 5. TypOouHbI 1151 I Jlexupn 2
KOMOMHHUPOBAHHOTO MPOU3BOICTBA P12, P/13 PDAKTHHCCKHC SAHATHA 4
SHepruu JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Jlexu 2

Pa3nen 6. OCHOBBI peryJInpoBaHust P2 IIpakTuueckue 3aHATUS 0
NMapoBbIX TYPOUH JlabopaTopHBIE 3aHATH 2
CamocrosiTenpHas paboTa 40

Jlexun 4

Pa3znen 7. KongeHcaniuoHHbIe P11 IIpakTuueckue 3aHATUS 0
YCTPOIiCTBA MAapOBBIX TYPOUH JlabopaTopHBIE 3aHATH 0
CamocrosiTenpHas paboTa 34

CopeprkaHue pa3IesoB AUCITUTUTHHBI:

Pasznea 1. Oouue ceeoenus o mypoune u mypounnoi ycmanoske

IIpenmer u 3amaun Kypca. COBpPEMEHHOE COCTOSHUE TEIUIOPHEPIeTHUKUM W IEPCIEKTHUBHI €€
pa3BuTHs. Ponb napo- v ra30TypOMHHBIX YCTaHOBOK B SHEPreTUKE U JPYruX oTpacisx. Mcropus
pa3BuTHs TypOocTpoeHus. [IpuHumn paGoTel TypOMHHOrO ABUrarteis. TUNOBas KOHCTPYKIIHS
napoBoOi TypOUHBI, €€ OCHOBHBIE Y3JIbI.

TeMbl JIeKIMI:

1. Beenenne. IlocraHoBka 3agauM HCCIAEAOBaHUS AUCUMIUIMHBL — Mcropuss  pa3BuTus
TypOocTpoerusi. OCHOBBI YCTPOHCTBAa COBPEMEHHBIX MAPOBBIX TYPOUH.

2. Cxema M 1UKJ npocreimeil nmaporypOunHoi ycraHoBku. Momnoctu u KITJI TypOunsr u
TYpOMHHOU YCTaHOBKH.

Pasnean 2. Tennoeoii npoyecc mypounnoii cmynenu

OcHOBHbIE YpaBHEHMsI MOTOKAa MJi1 COKMUMAaeMOH >KUAKOCTU: COCTOSIHUSI, HEPa3pbIBHOCTH,
KOJIMYECTBA  JABWXKEHUS, CcoxpaHeHus »dHepruu. [loHsATHe mIIOCKOMapayieNbHOTO U
MPOCTPAHCTBEHHOTO TeueHus. [lapamerpsl monHoro TopMokeHus. Koudyszopnoe wu



muddy3opHoe TedeHWe mMoToka. Kpuruueckue mapamerpbl moroka. CyxkuBamomuecs U
paciupstoniecs: kKaHajabl. @OpMbl KaHaJIOB TYPOMHHBIX PELIETOK, OTKIIOHEHHE TIOTOKa B KOCOM
cpese. llorepum mpodunbHBIE, KOHIIEBBIE, BOJHOBBIE, OT HECTAIMOHAPHOCTH IIOTOKA.
Koaddumnuent nmorepu sHeprum B pemierke, kodddunmeHt pacxoma. CTeneHb peaKTUBHOCTH
cTyneHu. TpeyroibHUKH CKOpOCTed. Ycuine Ha pabouux Jiomarkax cTyrnmeHu. OTHOCUTEIbHBIN
KITJI ma nomatrkax cTynmeHum W (DakTOphl, €ro ompeneistomue. be3pasMepHoe OTHOIICHHE
CKOpPOCTEeM Kak KpUTEpPUM HKOHOMHUYHOCTH CTYNEHH U €ro ONTUMAJIbHOE 3HAuYCHHE.
OntumanbeHbIA pacrojaraeMbelii Temionepenan cryneHd. CTyneHdu ¢ JJIMHHBIMH JIOTIATKAMH,
METOJIbI TPOPUIUPOBAHUS JOMATOK. J[OMOMHUTENBHBIE TTOTEPH B CTYIICHH M OTHOCHTENBHBIM
nonarouynbii KIIJI. Ctynenu ckopocTu.

Tembl JeKkumii:

3. Teuenme ra3a B kaHamax TypOWHHBIX cTyneHedl. OCHOBHBIE YpaBHEHHUS JIBHKEHUS
COKUMaeMOH KUIIKOCTH.

4. XapakTEepUCTUKHU MOTOKA MPU U30IHTPONUIHOM paCIIUpPEHUHU Ta3a B KaHanax. OTHOIIEHHE

JaBJICHUH Ha KaHajl. Kputuueckre mapameTpsl MOTOKA,

PeanbHoe TeueHue raza B kaHajax.

I'eomeTprueckue 1 ra30AMHAMHYECKHUE XapaKTEPUCTUKU TYPOUHHBIX PELIETOK.

[ToTtepu npoduIbHBIE, KOHIIEBBIE, BOTHOBBIC.

O060011eHHbIe Ta30IMHAMUYECKUE XapaKTEPUCTUKH pelIeToK. Pacimpenne notoka B KOCOM

cpe3e TypOMHHBIX PEUIETOK.

9. CreneHb peakKTUBHOCTH CTYIEHH. TPEYroJIbHUKUA CKOPOCTEH CTYIEHHU.

10. Ycunue, aeiicTByroliee Ha pabovne JIOMATKH.

11. OtHocutenbupiii nomarounsid KIIJl crymenu. be3pasMepHoe OTHOIICHHE CKOPOCTEH Kak
KpUTEpUH HKOHOMHUYHOCTH CTYNEHM M €ro ONTUMajbHOE 3HaueHue. OnTUMaIbHBIN
pacrojaraeMsblii Terionepenas CTyrneHu.

12. Crynenu ckopoctu. OnpeeneHne reOMEeTPUIECKUX pa3MepOB TYPOUHHBIX CTYIICHEH.

13. Ctynenu ¢ JUIMHHBIMHU JIOMATKaMU. YIPOIIEHHOE ypaBHEHHE PaJMaIbHOTO PABHOBECHS.
Metoap! npoUaMpOBaHUs JIONATOK TYPOMHHOM CTYyIIEHH.

14. OtHocutenbubiii BHyTpeHHU# KIIJ[ cTynenu. JlonosHUTENbHBIE IOTEPH B CTYTICHHU.

O No O

TeMbl NpakTUYeCKUX 3aHATHIA:

Pacuet TeopeTrueckoro mporecca pacivpeHus B CyKHBAIOIIUXCS COTIIax.

Pacuer TeopeTuueckoro npoiiecca pacIMpeHus: B paCIIUPSIIOIIMXCS COTLIax.

Pacuer neficTBUTENBHOTO MpoLiecca PaCUIMPEHHS B CY>KUBAIOIIUXCS COTLIAX.
Pacuer neiicTBUTENBEHOTO MpoIlecca PaCIIMPEHUS] B PACILIUPSIIONINXCS COTIIaX.
I'eomeTpHrueckie XapaKTEpPUCTHUKU TYPOMHHBIX PEHIETOK C IMINHAPHYECKUM OaHIaXKOM.
I'eomeTprueckne XxapakTepUCTUKH TYPOMHHBIX PEHIETOK ¢ KOHUYECKUM OaHIaKOM.
TemnoBoii pacueT TypOMHHOM CTYIEHH.

Pacuer ontumansHOTO 6€3pa3MepHOro OTHOIIECHUSI CKOPOCTEH TYpOUHHON CTYTICHH.
Onpenenenne reoMETPUUECKUX pa3MepoB cTyneHu. Yacts 1.

10 OmnpeneneHne reoOMeTPUIECKUX pa3MepoB CTyrneHu. YacTp 2

11. ITpodunupoBanue J0oNaToK TypOUHHBIX cTyneHei. Yacts 1.

12. TlpodunupoBanue J0MaToK TYpOUHHBIX CTyreHen. YacTp 2.

©CoNo~WNE

Ha3Banus 1adbopaTopHbIX padoT:

W3yuenne KOHCTPYKIMA apoBbIX TypOuH. YacTs 1: poTOpEHI.
N3yuenne KOHCTPYKIIM MAapOBBIX TypOuH. YacTh 2: TUCKH.
W3yuenne KOHCTPYKIMA TapoBBIX TypOuH. YacTp 3. JOmaTKH.
N3yuenne KOHCTPYKIIUN MAapOBBIX TypOuH. YacTe 4. IonaTkw.
W3yuenne KOHCTpYKIMA TapoBbIX TypOuH. YacTe 5: koprryca.
N3yuenne KOHCTPYKIIUN MapoBBIX TypOuH. YacTs 6: MyTHI.

SourwdE



7. V3ydeHue KOHCTPYKIHH MapoBBIX TypOHH. YacThb 7: BaJOMOBOPOTHOE YCTPOMCTBO.
8. M3ydyeHue KOHCTPYKIMH MapoBBIX TypOuH. YacTh 8: MOMIUITHUKH.

9. Uzydenue KOHCTPYKIHI MapoBbIX TypOouH. YacTp 9: kianaHsl.

10. MccnenoBanue xapakTepUCTUK TYpOUHHON CTYIICHH.

Paznen 3. Muozocmynenuamote naposvie mypouHsl

Cxema ycTpoiiCTBAa aKTHMBHOM W PEAKTUBHOW TypOWHBI. (OCHOBHBIE TPEUMYIIECTBA
MHOTOCTYNEHYaThIX TypOuH. Mcrnonp3oBaHue MOTEPH C BBIXOJHOW CKOPOCTBIO B CTYIICHSX.
Koaddurnment Bo3Bpara tema. [loHsATHE pEryaupyromux W HE PEryIUpPYEeMbIX cTyreHeid. OCHOBBI
BbIOOpa KOHCTPYKIMHM TYpOMH. JleneHue cTyneHedl KOHACHCAIlMOHHBIX TYpOMH Ha TpYIIIIHL
IIpenenpHas ¥ eIMHUYHAs MaKCHMallbHas MOIIHOCTh TypOuHbL. CrocoObl yBEIMUYEHHS IMpeNeIbHON
mourHocTH. KoHueBble yminotHeHus TypOuH. Cxema O0TBOJAA M IMOJBOJA Tapa B YIJIOTHEHHH. THIIBI
KOHIIEBBIX yIUIOTHEHMH. PacuerHas MomHocTh TypOuHbL. BpIOOp Teruiomepemaga M Tuma
perymupyromien  cryneHd. lIpeaBapurenbHas  OLEHKa  pa3MepOB NEPBOM U IOCIEIHEU
HEeperylupyemMsIx cryneHeid. OnpeeneHue yucia CTyneHel U pacnpeieleHue TeIonepenaga Mexmy
HUMH. OCOOEHHOCTH pacueTa CTYNEHEH OTIENbHBIX TIPYyNI KOHIACHCAIIMOHHBIX TypOuH. CTyneHu
OonpLION BeepHOCTH. BBIOOp 4YacTOTBHI BpallleHMs], YKCIAa BAJOB M LMIMHAPOB TypOuHBL. OceBble
yCHUIIUS B TypOMHAX U CIOCOOBI HX ypaBHOBEIIMBAHUS

Tembl Jiekumii:

15. [IpeumymiectBa W HEAOCTaTKM MHOTOCTyneHYaTelx TypOuH. Koaddumuent BozBpara

TEIUIOTHI.
16. OceBble ycunusi, OEHCTBYIOIIME HAa POTOP TYpOMHBI W METOAbI HUX YpPaBHOBEUIMBAHUS.
KoH1ieBbIe yIIOTHEHUS TapOBBIX TYPOUH.

17. OCHOBBI KOHCTPYHPOBAHMS MPOTOYHONW YAaCTH MHOTOCTYINEHYAThIX TypOuH. OmpeneneHue

qucia CTyIEeHEeH U pacupeeneHle TeIIoNepenaaoB M0 CTYIEHSIM TypOUHBIL.

18. IlpenenpHast MOIIHOCTh TypOHMHBI. CrOCOOBI TOJIyYEHHs] MOIIHOCTH TYpOWHBI BBIIIE

MpeeTbHOM.

Tembl NpaKTHYECKUX 3AHATHIA:

13. IlpenensHass MOIITHOCTH OJTHONIOTOYHOUW TYPOUHBI.

14. Onpenenenue CTPYKTYPHOI CXeMbI TYpOHHBI.

15. Onpenenenue yrciia CTyneHeld mapoBoil TypOUHEI.

Ha3Banus 1abopaTopHbIX padoT:

11. N3yuenne KoHCTpYKUMi mapoBbiX TypOuH. Yacts 10: Bnaroyaanenue.

12. VIzydenne KOHCTPYKIMI mapoBbiXx TypouH. YacTts 11: omopHbIe MOMITUITHUKH.
13. M3yueHne KOHCTPYKUMK MapoBbIX TypOuH. YacTs 12: ynopHbie MOIMIUITHUKY.
14. VIzydenne KOHCTPYKIMI mapoBbiX TypOuH. Yacth 13: yrmmoTHEHUSI.

Paznen 4. Paboma mypoun npu nepemeHHbxX percumax

[TonsiTue mepemeHHOTO (HEpacdyeTHOro) pexkuma. [lepeMeHHBIH pPEeKHUM CYKHUBAIOUIUXCS |
paciupstonxcs pemerok. CeTka OTHOCUTENBHBIX pacxoaoB. [IpenenbHoe OTHOLIEHNE JAaBICHUM IS
pacmmpsronieicss pemeTrkd. V3MeHeHue CTeNeHM peakluu W pacxoja Iapa 4epe3 CTYIICHb.
Pacnpenenenue naBieHui U TEIUIONEPENA 0B B CTYICHIX TYpOUHBI IIPU U3MEHEHHH PEXHUMa paOOThI.
BiusiHMe OTKJIOHEHMS HA4aJbHOTO MJABJICHMS Iapa IpPU Pa3HbIX CUCTEMAax NapopaclpeiesiCHHUs.
W3MeHeHne >KOHOMMYHOCTH W HanaexkHocTd. KIIJ| crymeHu mpu M3MEHEHHHM pexuma ee padoThl.
JleTanpHBINA pacyeT MePEeMEHHOT0 pexkuMa paboThl cTyneHu. [IpubarkeHHbIe METOIBI pacyeTa.

Tembl Jiekumii:

19. PaboTa TypOHHBI TIpU NIEPEMEHHOM pexuMe. JleTanbHbIi pacueT MpOTOYHON YacTH TYpOHHBI
Ha MEPEMEHHBIN PEKUM.

20. [letanbHbIi pacyeT MPOTOYHOM YacTU TypOMHBI Ha IEPEMEHHBIN PEXUM.

21. PacripesiesieHre JaBJICHUN W TEIIONEPENanoB IO CTYNEHSAM TYpOWHBI MPU MEPEMEHHOM



pacxoze napa. Usmenenue KII/] B nepeMeHHOM pexxuMe.
22. TenmoBo# mporiecc TypOWHBI TIPU TEPEMEHHOM MPOIMYCKE Tapa W Pa3IMYHbIX CHCTEMax
napopacnpeielIeHus: IPOCCEIbHOM, COIIOBOM, 0OBOIHOM.

Tembl NpaKTHYECKUX 3AHATHIA:

16. Pacyet mepeMeHHOT0 pexxuMa TypOUHHOMN CTYIICHH.

17. Pacuer nmepeMeHHOro pexuma pabdoTel TYpOMHBI C  JPOCCEIBHOH  CHCTEeMOM
napopacrnpeeaeHus.

18. PacueT nepeMeHHOT0 pexxuma padoThl TypOUHBI C COIUIOBOW CHCTEMOM MapopacrpeieIeHus

Ha3panus 1abopaTtopHbIX pador:

15. VccnenoBanue COMIOBOM CHUCTEMBI TTapopacIpeiesieHus mapoBoi TypOuHbI. YacTts 1.
16. MccnenoBanue COMIOBOM CUCTEMBI MapopacipeaesieHus apoBoil Typounsl. YacTs 2.
17. ViccnenmoBanue COIIOBOM CHCTEMBI TTapOpacIpeiesieHus MapoBoi TypOuHBI. YacTs 3.

Pasznen 5. Typounst 011 KOMOUHUPOGAHHO20 NPOU3EOOCMEA IHEPZUU

TypOuHBI C MPOTHBOABIEHUEM H YCIOBHUS UX TPpUMEHEHUs. CBA3b MEXAY IPOTHBOAABICHUEM U
Harpy3koil TypOouHbl. OCOOEHHOCTH KOHCTPYKTUBHOTO odopmieHHus. TypOUHBI ¢ MPOMEKYTOUHBIMU
perynupyemMbiMu oTOopamu mapa. [Ipomecchl pacmmpenus mapa B hs- nuarpamme. Jlmarpamwel
pexxumoB. KouctpyktuBHoe odopmienue TypOuH. IloBopoTHble auarpamMmbl. TypOuWHBI C
IBYXCTYHNEHYAaThIM  OTONMTENBHBIM  oTOOpoM mapa. Jlmarpamma pexumoB. KoHcTpykium
TeIUIO(UKAIIMOHHBIX TypOUH.

TeMBI JeKI M.
23. IlpoTuBoIaBIeHYECKHUE TYPOUHBI.
24. TypOuHBI C OTHUM PETYIHPYEMBIM 0TOOPOM, TYPOHHBI C ABYMS PEryIUPYEMBbIMU OTOOPAMHU.

Tembl NIpaKTHYECKUX 3AHATHIA:
19. OcobGeHnHoCcTH pacdeTa MPOTOYHOM YaCcTHU MPOTHBOIABIICHYECKUX TYPOUH.
20. OcoOGeHHOCTH pacyeTa MPOTOYHOM YacTu TYpOUH € PeryIupyeMbIMU 0TOOpaMH mapa.

Pasnen 6. Ocnoswt pecyruposanus naposvix mypoun ‘

3amaun  perynupoBaHus TypOWH. VYpaBHEHHE MOMEHTOB TypOoreHeparopa. YCIOBUE
MOCTOSTHCTBA YAaCTOTHI BpamieHus. CTaTUCTHYECKas XapaKTEPUCTHKA CHUCTEMBI PETyIUpOBAHMS.
Huarpamma IllernseBa. CreneHb HEPAaBHOMEPHOCTH M HEUYBCTBUTEIBLHOCTH. PammoHanbHas ¢opma
CTaTUYECKOM XapaKTepUCTHKH. PaboTa perymmpoBaHus MpH MapauieTbHOM BKIIFOUCHHH TEHEPATOPOB.
OCHOBBI CTaTHYECKOTO MPOCKTHPOBAHUS pPEryaupoBaHus. [lepexomHble MpOIECCHl PEryIupOBaHUS
TypOuH. OCOOEHHOCTH pEeryJupOBaHUsA TeIIOPUKAIMOHHBIX TypOuH. [loBopoTHBIE aHadparmsl.
3amaun ¥ BUABI 3aIUT MAPOBBIX TYpOWH. 3amiuTa OT MOBBIIIEHUSI CKOPOCTH BpalieHus. Pene oceBoro
cnura. llpemoxpaHuTtenbHble W OOpaTHble KiamaHbl. CTOMOpHBIE W OTCEYCHHBIC KIIAINlaHbI.
CepBOMOTOpBI KJIAIIaHOB.

Tembl JeKkumii:

25. CamoperynupoBanre  TypOoreHepatopa. Crarmdueckass  XapaKTEPUCTHKAa  CHCTEMBI
perynmupoBanus. J[uarpamma IllersiseBa. Cxema perynupoBaHHsl C  OJHOKPaTHBIM
YCHUJIEHUEM.

26. HeuyBCTBUTEIBHOCTh CHUCTEMbI pEryIupoBaHHs. MeXxaHU3M YOpaBICHHUS TypOUHOM.
[TapannensHas pabora TypOOTreHEpaTopoB B »HEprocucreMe. PerymmpoBanue TypOWH ¢
peryaupyeMbiM oT0opoM napa. CUCTEMBI 3aLTUTHI TYPOHHBI.

Pasnen 7. Konoencayuonnvie ycmpoiicmea napogvix mypouH

HazHaueHne KOHAEHCALMOHHBIX YCTpOHCTB. (CXemMa KOHAECHCALlMOHHONM YCTaHOBKH M €€



DJIEMEHTEL. Turmbl KOHJIEHCATOPOB. KoHncrpykuus IIOBEPXHOCTHOI'O KOHJEHCaTOopa.
BosnyxoorcaceiBatomue — yctpoiicTBa. Temmeparypa KOHIEHCaTa M €ro  IMEPEeOXJIaxICHUE.
XapakTepucTuka MapoCTPyWHOTo MkekTopa. OOmUN MOPSIOK TEIUIOBOTO pacyeTa KOHACHCATOpa.
TennoBoii 6anmaHc KoHJeHcaTopa. BpiOop KpaTHOCTH OXJIaKIEHUS U CKOPOCTU JBHMXKEHHS BOJbI B
TpyOkax. PacueT moBepXHOCTH OXJIaXIECHUS, YMCIIa XOJI0B BOJIbI, YKCIIa TPYOOK U MX JJIMHBI, pa3MEpOB
TpyOHOM JOCKH.

Tembl Jiekumii:

27.CocTaB W Ha3HA4YCHUE DJJIEMEHTOB KOHJCHCAIMOHHOW YCTAaHOBKM TapOBOHl TypOWHBL
DaxTOpEI, ONPEACIAIOINE NaBJICHUE B KOHIEHCATOPE.

28. [lepeoxnakieHne KOHACHCATa. OJKEKTOp, MHOTOCTYNEHYaThld 3xkekTop. IlapoBbie u
BOJIOCTPYHHBIE 39KEKTOPHI.

Tembl NpaKTHYECKUX 3AHATHIA:

21. PacueT BOASIHOTO KOHACHCATOPA MAapOBOM TYpOHHBI.

5. Opranusanusi CaMOCTOAITEIbHON PadoThI CTYICHTOB

CamocrosTenbHast paboTa CTYACHTOB IPU U3YUEHUH TUCIUILIMHBI IPEAYCMOTPEHA B
CIIEYIOIINX BUAAX U GopMax:

— Palora ¢ IeKIMOHHBIM MaTepUAIOM, TOUCK U 0030p TUTEPATYPHI M MIEKTPOHHBIX UCTOYHUKOB
nH(OpMAIIUY IO MHIUBUAYAIBHO 3aJaHHOU MTpodiieMe Kypca,

— U3yyenue TeM, BRIHECEHHBIX HAa CAMOCTOATEIbHYIO MPOPAOOTKY;

— Tlowuck, ananus, CTpyKTypHUpOBaHKE U TIPE3eHTALUS WH(OPMAIIUY,

— BrimonHenue noManiHuX 3aaHAM, pacyeTHO-TpaduIecKuX paboT U TOMAITHUX KOHTPOJIBHBIX
pabor;

— IloaroroBka k 1abopaTopHBIM pabOTaM, K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM;

— Broinonnenue kypcoBoil paboThl WM MpOEKTa, padoTa Hall MEXAUCHUILTUHAPHBIM MPOEKTOM;
(COKpaTUTh — OCTaBUTh TOJBKO «BbBINOIHEHNE KypCOBOTO MPOEKTA»)

— MHccnenoBatenbckas paboTa U y4yacTHe B HAYYHBIX CTYICHUYECKUX KOH(EPEHIUAX, CEMUHApax
Y OJTUMITHA/IAX,

— AHanu3 Hay4YHBIX ITYOJIMKAIIAN 110 3apaHee ONMPE/ISTICHHON MPEenoaaBaTeieM TEME;

— IloaroroBka Kk KOHTPOJIBHOM PabOTE M KOJUIOKBHYMY, K 3a4€Ty, YK3aMEHY.

6. YueOHO-MeTOANUYECKOE U HH(POPMANIMOHHOE 00ecTeYyeHne TUCIHIIHHbI

6.1. YueOHO-MeTOAMYECKOE 00ecIeyeHue

OcHoBHas1 iuTEpaTypa

1. ITapoBble u razoBble TypOuHBI aus snektpoctanuuii. / A.I. Koctiok, B.B. ®@ponos, A.E.
bynkun, A 1. Tpyxunii; mox pen. A.I'. Koctioka. — M.: M3gatenbckuii njom MOU, 2016.
Cxema goctyna: http://www.studentlibrary.ru/book/ISBN9785383010259.html.

2. JIsamkoB, Bacwmii IrnatbeBud. TernmoBbie IBUTATEIN U HAarHETATEN! : yaeOHoe ocobue / B.
W. JIsmkoB. — Mocksa: A6puc, 2012. — 167 c.: wi.. — bubmmorp.: ¢. 166.. — ISBN 978-5-
4372-0008-7.
URL:http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C225582

3. llernses, Auapeit Bmamumuposuu. IlapoBwsie TypOuHBI. Teopusi TemaoBoro mporecca u
KOHCTPYKLMHU TypOuH yueOHMK: B 2 kH.: / A. B. llernses . — 7-e u3x., nepepad. u gom. —
ExarepunOypr: ATII, Ku. 1 . —2015. — 384 c.: u.

URL: http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Chbook%5C311994



http://www.studentlibrary.ru/book/ISBN9785383010259.html
http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Cbook%5C311994

4. HlernseB, Annpeit Brnagumuposudy. IlapoBbie TypOuHbl. Teopus TemioBoro mporecca H
KOHCTPYKIIMK TypOWH y4yeOHuk: B 2 kH.: / A. B. lllernseB . — 7-¢ u3a., mepepad. u mom. —
ExatepunOypr: ATIL Ku. 2 . —2015. — 416 c.: un.

URL.: http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Chook%5C311997

5. ATOMHBIE 3JIEKTPOCTAHINH [ DJIEKTPOHHBIN pecypc] : yueOHoe mocobue / A. M. AHTOHOBa, A.
B. Bopo65s¢B; HanimonansHbI HccienoBaTeabCKuii TOMCKIN OJUTEXHUYSCKUNA YHUBEPCUTET
(TITY). — 2-¢ u3a., nepepad. u jgom.. — 1 komnbroTepHbid daiin (pdf; 3.9 MB). — Tomck: U3n-
Bo TIIY, 2010. — 3arnaBue ¢ THUTYJABHOrO JKpaHa. — OJIEKTPOHHAs BEpCUsl TEYATHOU
nyonukanuu. — Jocryn u3 cetu HTB TIIY. — Cucremusie tpeGoBanms: Adobe Reader.
Cxema goctyna: http://wwwe.lib.tpu.ru/fulltext3/m/2010/m43.pdf

JlonoJHNTEIbHAA JINTEPATypPa
1. Ta3omepekaumBaroliue arperatbl C ra3oTypOMHHBIM IPHBOJOM Ha MarucTpajbHBIX
razonpoBojiax : yueoHoe nocooue / b. I1. [Topmakos [u ap.]; Poccuiickuii rocynapcTBeHHBIN
yHuBepcuteT HepTu U raza uMm. M. M. I'yOkuna (PI'Y Hedrtu u I'aza). — Mocksa: Henpa,
2010. — 246 c.: nn.. — bubnuorp.: c. 244-245.. — ISBN 978-5-8365-0358-1.
2.  UYymaxos, IOpwuit AnexcannpoBud. Teopust U pacyeT TPaHCHOPTHBIX T'a30TypOMHHBIX
neuratenet : yaeonuk / FO. A. UymakoB. — MockBa: ®opym Uudpa-M, 2012. — 448 c.: ui..
— Bpriciiee o6pazoBanue. — bubnuorp.: c. 441-442.. — ISBN 978-5-91134-673-7. — ISBN
978-5-16-006055-2.
3.  Tpyxuwmii, A.Jl.. [TaporazoBbie yCTaHOBKH 3JEKTpOCTaHIMH : yueOHuK / Tpyxuuit A./l.. —
MockBa: MDOU, 2017. - 675 c.. — ISBN 978-5-383-01057-0. Cxema pgocrymna:
http://www.studentlibrary.ru/book/ISBN9785383010570.html

Kypuanv

«Tennosneprerrka.

«["a30TypOUHHBIE TEXHOIOTHMY.
<<9JI€KTpI/I‘IeCKI/Ie CTaHLINN».
«DHEproxo3sicTBO 3a pyoeKOM»;

«M3BecTust By30B», cepusi: DHEPreTHKA;
«MupoBast SJHEPreTUKaY;
«IHEpProOe30MmacHOCTh U IHEPTroCOEpeKEHUECH;
«TemnosHepreTrka» — pedepaTUBHBIN KypHAT,
International Journal of Heat and Mass Transfer;
International Journal of Heat and Fluid Flow;
International Journal of Thermal Sciences;
Experimental Thermal and Fluid Science;
Applied Energy;

Energy and Buildings;

Energy Conversion and Management;
International Journal of Engineering Science;
Energy;

Applied Thermal Engineering;

6.2. UudopMaliuoHHOE U IPOrpaMMHoe o0ecrevyeHne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. o6pa3oBaTenbHble U OMOIMOTEUHbIE
pecypcehl):
1. Caiit cnenmanbHOCTH «TeMIOBBIE AIEKTPUUECKUE CTAHITUN»
http://www.03-ts.ru/;
2. WebCT - TemutoBble 37€KTpUYECKHE CTAHIIUN
http://e-le.lcg.tpu.ru/webct/public/home.pl;



http://www.studentlibrary.ru/book/ISBN9785383010570.html
http://www.03-ts.ru/
http://e-le.lcg.tpu.ru/webct/public/home.pl

3. becrinarHast snexkTpoHHas OuOIMOTeKa MBaHOBCKOTO TOCYIAapCTBEHHOTO SHEPreTUYECKOTrO

YHHUBEPCUTETA
http://www.library.ispu.ru/elektronnaya-biblioteka;

4, KpynHueiimas OecriiaTHas 3JCKTPOHHAS WHTEpPHET OMOIMOTEeKa M "TEXHUYECKH YMHBIX'

moneit http://www.tehlit.ru/;
5. DnekTpoHHAasE DHIUKIIONEAUS DHEPTETUKA
http://twt.mpei.ac.ru/ochkov/trenager/trenager.htm:;

6. Caiit xadenper TOC, HoBocMOMPCKHIA TOCYIapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

http://tes.power.nstu.ru/.

[Tpodeccuonanbuble 6a3bl AAHHBIX M HMH()OPMAIIMOHHO-CIPABOYHBIE CHCTEMBI JOCTYIHBI IO

ccpuike: https://www.lib.tpu.ru/html/irs-and-pdb

JIuueH3noHHOE TporpaMMHOe oOecriedeHue (B coorBercTBuM ¢ Ilepeunem

nporpammHoro odecneuenus TIIY):

[Ipesentanuu nekmuii B cpene PowerPoint.
KomMniproTepHble IpOrpaMMBl:
[Iporpamma uccienoBanust TypOMHHOM CTYIICHU;

APwnh e

BOJISIHOTO TTapa;
5. «regress» —
JKCIIEPUMEHTA;

IporpaMMa  perpecCuOHHOIO

6. WaterSteamPro — nporpamma Temnodu3nyecKkux U TEPMOIUHAMHUYECKUX CBOMCTB pabouero

Tena;

aHaJIn3a

nporpamMma OIPCACIICHUA TCPMOJUHAMUYCCKUX H TGHJIO(i)I/BI/I‘-IGCKI/IX napamMeTpoB BOJAbI U

st 06paboTku

7. «TABL1», «TFS», «TFM» — myis pacdera CBOMCTB TEIJIOHOCHUTENEH.

8. Microsoft Office 2007 Standard Russian Academic; Microsoft Office 2013 Standard Russian

Academic;
9. Document Foundation LibreOffice;
10. Cisco Webex Meetings$
11. Zoom Zoom.

7. OcoOble TpeOOBAHMS K MATEPUAIbHO-TEXHUYECKOMY 00eCTeYeHH 0 U CIIUTINHbI

B yuebHOM mporecce UCHOIB3yeTCs caenyolee 1abopaTtopHOe 000PYAOBaHUE [T
NPaKTUYECKHUX U J1a0OPaTOPHBIX 3aHATHH:

KypPCOBOTO MPOEKTUPOBAHMUS, KOHCYJIBTAIHIA, TEKYIIET0 KOHTPOJIS
U MIPOMEKYTOUHOU arTecTanuu (KOMIbIOTEPHBIN KI1acc)
634034, Tomckas obsactp, . Tomck, JlennHa mpocrekr, 30a, 32

Ne HanmeHoBaHue crienaJbHbIX NOMeLIeHHIT HaumeHoBaHue 000pya0BaHUs

1. | Aynuropus st IpoBelleHNsT YUeOHBIX 3aHATHH BCEX THIIOB, Kpemnenue mist npoekropa Perless PRG-
KYpCOBOTO IPOCKTUPOBAHUsI, KOHCYJbTAIHiA, TeKyiiero koutpons | UNV - 1 mr.;
1 TIPOMEXYTOYHOH aTTeCTaIllH Kowmmnekr yuebnoi medenu ua 30
634034, Tomckas obsacts, . ToMmck, JIennHa mpocrekt, 30a, 38 mocatouHbIX MecT; KommproTep - 1 mit.;

IIpoekrop - 1 mir.

2. | Aynuropus ans npoBeAcHHs YIeOHbBIX 3aHATHN BCEX THIIOB, Hocka ayauTopHas nmoBopoTHas - 1 mrt.;
KYpPCOBOTO TIPOEKTUPOBAHHUS, KOHCYJbTAINH, TEKyIIero KOHTposs | KoMrmiekT yueOHo# Mebenun Ha 52
1 IPOMEXYTOUHOU aTTeCTaluu nocazouHbix MecT; KommneroTep - 1 mt.;
634034, Tomckas obsactp, . Tomck, Jleanna npocnekt, 30a, 301 | IIpoekrop - 1 mir.

3. | AynuTopus ans npoBeAcHHs YIeOHBIX 3aHATHN BCEX THIIOB, Kowmmnekr yuebHoi mebenu nHa 42
KYPCOBOT'O IPOEKTUPOBAHUS, KOHCYJBTAIMI1, TEKYILIEr0 KOHTPOJIS | mocaao4Hbix MecT; Kommbiorep - 1 mrT.;
Y IPOMEXKYTOUHOU aTTeCTaluu IIpoexTop - 1 wT.
634034, Tomckas obnacts, T. Tomck, Jlennna npocnext, 30a, 302

4. | Ayauropus st NpOBEACHUs yueOHBIX 3aHATHI BCEX THIIOB, Kommiekr yuebHoi mebenu Ha 18

nocaiouHbix MecT; Komnbrotep - 20 mwr.;
IIpoexrop - 1 mr.

PabGouast mporpamma cocraBieHa Ha ocHoBe OOmEl XapakTEPUCTUKH 00pa30oBaTEIbHOMN

JIMIHCH3UOHHOI'0

pe3yJbTaToB



http://www.library.ispu.ru/elektronnaya-biblioteka
http://www.tehlit.ru/
http://twt.mpei.ac.ru/ochkov/trenager/trenager.htm
http://tes.power.nstu.ru/

[porpammsl 1o HanpasiaeHu:o 13.03.01 «TemsnosnepreTnka u TemIOTeXHHKAY CIIELMaTTU3aITHs]
«TennoBeIe 3MIEKTpHYECKHE CTAHIIMN (mpuem 2020 r., 3a09Has hopma 06ydeHs).

PaspaboTunk(u): )
JlomwkHOCTh Tommics R [Z(0)
| CT. npenoniaBarens HOII M.H. byrakosa [ L f// C.A. [lleeneB

IIporpamma ono6pena Ha 3acenannu HOL] U.H. Byrakosa (mpotoxon Ne 44 ot 26.06.2020).

3asenyromuit kadeapoit — pykosogurens HOLL 1.H. byrakosa
Ha npaBax Kadeapsl

J.T.H., Ipodeccop __—_—f/// %ﬁBOpHH A.C./

MOAMUCH




JIncr u3MeHenuii padoydeii MporpaMMbl JMCHUILIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0Cy:K1€eHO Ha 3acelaHN
HOII U.H. ByrakoBa
(mpoToko.u)
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