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1. lesiu OCBOEHUSA TMCIUTIIHHBI

[ensimu OCBOEHMS AMCLUMILIUHBI sIBIETCA (popMHpOBaHHE Yy OOYYAIOIIKMXCS OMPEAEeIEHHOTO

OOIT (.

npodeccunoHabHOM e TEIbHOCTH.

6. OOme#t xapaktepuctuku OOII) cocTtaBa KOMMIETEHUMN M TMOATOTOBKH K

Kon . CocTaBJsiioIue pe3yJIbTaTOB 0CBOCHUS
HHankaTopbl A0CTHKEHUsI KOMIIeTeHIMIT .
KOMITeTeHIN HaumeHoBaHue (xecKpUNTOPbI KOMIETEHUMii)
" KOMIIeTeHI{HH Kox HaumenoBanue
Kon HaumenoBanue
HHIHKATOpa HH/IUKATOPA J0CTHKEeHHS
Tprmenser npu Brajeer ONbITOM HCIIOIb30BAHUS
KOHCTPYUPOBAaHUHU 3HaHHE IK(Y)-5.1B1 OCHOBHBIX 3aKOHOB  YpABHCHHUH
it MPOLIECCOB, IPOUCXOIANIMX B
3aKOHOMEPHOCT TEIIO9HEPTeTHYCCKHUX YCTAaHOBKAX
VLIIK(Y)-5.1 :EZHSEE&B;(EE J?:;XS:HS;I:; YMeeT HCHob30BaTh OCHOBHbIE 3aKOHBI
’ ' Ifrasomﬂx éHHEX TIK(Y)-5.1Y1 | u ypaBHEHHUs HPOILIECCOB,
TeHHOMeX;{}SLGCKOM’ MPOMCXOSAIINX B 000pynoBanuu TOC
oGopyxosaskm 1 TIC B 3HaeT 3aKOHOMEPHOCTH  HPOLECCOB,
1LenoM TIK(Y)-5.131 | mpoucxomsmux B odopynosanuu TOC u
UIEKTPOCTAHLIMH B IIEJIOM
Brnajieer onbITOM MOCTAHOBKH 3a/jauH,
. MIPOBEACHHS PACYETOB TEILIOBBIX CXEM U
TIR(Y)-5.2B1 obopynosanust TOC u aHanusza
PE3yJIbTaTOB
BAIIOHSCT TOXHICCKHG VYMeer fenarth MOCTAHOBKY 3a1auH,
} PACCUHUTHIBATh TEIIOBBIE CXEMBI H
N.IIK(Y)-5.2 06[:) acqeg;}a;iMHe};goé s TK(Y)-5.2¥1 aneMeHThl 06opynoBanus TOC u
PYA LenoM QHAJIM3HPOBATh PE3YJIBTATHI
3HaeT NPHHLHIbI IIOCTAaHOBKH 3a/1a4H,
METOMKH 1 alNropuTMsl pacderoB TOC
Criocoben TIK(Y)-5.231 | u ee obopynoBaHus (IIapOBBIX KOTIIOB,
HPOEKTHPOBATH OBHEKTHI MapOBBIX U Ta30BBIX TYPOHH
OTLTOBHED MK 1 TEIUIOMEXaHHIECKOro 000py10BaHHs)
M[K(V)-5 TCHHOMCXZHH'-ICCKOC Briazneet ombITOM 000CHOBAHUS
06OpY/IOBAHHE TEILIOBHIX HPOCKTHBIX PEIICHUIT IPU pa3padoTKe
SMEKTPOCTAHIHA IK(Y)-5.3B1 | obopymoBanus TOC (mapoBble KOTIIHL,
Tlpusmvact n 0G0CHOBbIBACT TapoBbIe TYPOUHBI) C YYETOM YCIOBHI
0
KOHKPETHbIC TEXHUUECKHE PaboTH
pemmenus pu paspatoTke Ymeer OGOCHOBBIB&EL [IPOCKTHBIE
] pereHus Ipu paspaboTke
UIK(Y)-5.3 OC_FSEHgs (())163:1% ysgf;gm TIK(Y)-5.3Y1 | obopynoBanus TOC (mapoBbie KOTIEL,
e OBBEE L LA30BLIE ’ TapOBbIC M I'a30BbIC TYPOUHBI) C y4ETOM
P TypGuHbY) ycnoBuii paboThI
P 3HaeT KpUTEpPUH BHIOOPA MPOCKTHBIX
TK(Y)-5.331 pemenuii npu cozganuu TOC u ux
’ 000pyIOBaHUS C YIETOM YCIOBHIt
paboThl
Brnageet onplTOM y4yera ycIoBHiH
IK(Y)-5.4B1 | pa6otsl o6opynoBanus TOC npu
v 000CHOBAHHH TIPOSKTHBIX PEIICHUIX
;Z;zf;;ngﬁig:‘e YMeeT 00BSCHATH BIUSIHHE YCIOBUH
WLIIK(Y)-5.4 o6opynosatus TIC Ha TIK(Y)-5.4y1 | Paborst oGopynosarus TIC na
OHHIMACMEIC MIPHHUMAEMbIC KOHCTPYKTHBHBIC
P pereHust
KOHCTPYKTUBHBIE PEIICHNUS. "
3Haer BIMSHHE YCIOBHH pabOThI
TIK(Y)-5.431 | obopynoBanus TOC Ha npuHHMaeMble
KOHCTPYKTHBHBIC PCIICHHS
2. MecTo mucuunjuHbl B cTpykrype OOIT
JlucuuruiiHa OTHOCHUTCST K BapUaTUBHOW 4YacTH y4yeOHOro rmjaHa o0pa3oBaTelnbHOM
ImporpamMmal.
3. HnaﬂnpyeMble pe3yabTaTbl oﬁyqemm o JIMCIMIIJINHE
ITocne YCIICHIHOT'O OCBOCHUA TUCHUIIIIMHBL 6y,HyT C(l)OpMHpOBaHI)I PE3YIBTATEI 06yqu1/I51:
ILnanupyemble pe3y/IbTaThI 00YYEHHSI 110 JUCIUILINHE Hnpnkarop
Kon HaumenoBanue JIOCTHKEHHSI
KOMIIeTeHIHH
P11 Hcmonb30Bath TIIyOOKHE €CTECTBEHHOHAYYHbIE, MAaTEMaTHUECKHE W MH)KCHEPHBIC 3HAHUS TIPH VLIIK(Y)5.1
MTOCTAHOBKE W PEUICHUH 3a/1a4 aHAJIN3a paboThl TYpOWH TETUIOBBIX M ATOMHBIX JIEKTPOCTAHIIAN ' '




P12 PazpabareiBaTh MaTeMaTHUECKHE MOJIEIIN MTPOLIECCOB B TypOMHAX U TYpOUHHBIX CTYHEHSX, NIIK(Y)-5.2
000CHOBBIBATh KOHCTPYKTOPCKHE PENIEHHUS DJIEMEHTOB M Y3JI0B IAPOBBIX TYpOHH HIIK(Y)-5.3
P13 WMeTh epBUYHBIE HABBIKK IIPOEKTUPOBAHMS IAPOBOM TyPOUHEI, €€ JeTalleil U y3JI0B HIIK(Y)-5.4
OneHouHblE  MEPONpPUATHS  TEKYLIEro KOHTPOJAsS U INPOMEKYTOYHOM  aTTeCTalluu
MPEJICTABJICHBI B KAJICHIAPHOM PEUTUHT-TUIAHE JUCUIUTUIMHBI.
4. CTpyKTYypa M coepKaHue U CHMIIIMHbI
OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH
Dopmupyemblit Obnem
Paznesbl AMCHMIINHBI pesyaibrat Buasl yueOHoii JesiTeJIbHOCTH BpPEeMeHH,
o0y4eHus mo .
AUCHHUTIIHHE
Jlexuu 2
Pazgen 1. O6mue cBeienns o TypOuHe U PII ITpakTHyeckue 3aHATUL 4
TypOHMHHON yCTAHOBKe JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuu 2
Pa3gen 2. TenoBoii nponecc TypOMHHOI PIIL, P12, PII3 ITpakTHyeckue 3aHATUL 4
CTYIIeHH JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuu 2
Pa3gen 3. MHorocryneH4aTnie NapoBbie P2 ITpakTHyeckue 3aHATUS 4
TypOHHBI JlaGopaTopHble 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuu 2
Paznen 4. Pabora TypOuH npn P11, PII2 [IpakTHyecKkue 3aHATHA 2
nepeMeHHBIX PpeKHMax ’ JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Paznen 5. Typounb! qis v Jlekun 2
KOMOMHHMPOBAHHOTO MPOU3BOCTBA P12, P/13 PAKTHHCCIE SAMATA
—— JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuu 2
Pa3gen 6. OcHOBBI pery1upoBaHus P2 ITpakTHyeckue 3aHATUL 2
NMAPOBLIX TYPOHH JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuun 4
Paznen 7. KonnencaumoHuble Pl IIpakTuueckue 3aHATUS 2
YCTPOICTBA MAaPOBBIX TYPOUH JlabopaTopHBIC 3aHATH -
CamocTositensHas paboTa 34

Cojepxkanue pa3ienoB AUCITUTUINHBI:

Paznen 1. Oouue ceedenusn o mypoune u mypounnoil ycmanogke

[Ipeamer m 3amaum kypca. COBpEMEHHOE COCTOSHHME TEIJIOHEPIeTUKA W TMEPCIIEKTUBBI €€
pa3BuTHs. Ponb nmapo- v ra30TypOMHHBIX YCTAaHOBOK B SHEPTETUKE U JPYTrUX oTpaciisix. Mcropus
pa3zButusa typOoctpoenus. [Ipunuun paboTel TypOuMHHOTO ABHUratens. THUoBas KOHCTPYKLIHS
napoBOi TYpOUHBI, €6 OCHOBHBIC Y3JIbI.

TeMmbl JIeKIHM:

1. Bsenenme. IlocrtaHoBka

3aJa4d  HUCCIIEQOBaHUS

MACUMITINHEL

Typ6ocTpoenusi. OCHOBBI YCTPOCTBAa COBPEMEHHBIX IMAPOBBIX TYPOHH.
2. Cxema u mWKJI mpocreimiedt maporypOounHoi yctaHoBku. MomHoctd U KIIJ[ TypOunbl u

TypOMHHOM yCTaHOBKH.

Ucrtopus

pa3BUTHS

Pasznen 2. Tennosoii npoyecc mypounnoi cmynenu

OcHoBHBIC YpaBHCHHA IIOTOKa JIA C)KMMaeMoi KHUIKOCTU: COCTOSAHUSA, HCPA3PBIBHOCTU,




KOJIMYECTBA  JABWXKEHUS, CcoxpaHeHus »dHepruu. [loHsATHe mIIOCKOMapaieibHOTO U
MPOCTPAHCTBEHHOTO TeueHus. [lapamerpsl monHoro TopMoxkeHus. Koudyszopnoe wu
muddy3opHoe TedeHWe MOToKa. Kpuruueckue mapamerpbl moroka. CyxkuBamommuecs U
pacmupsitonirecs: kKaHajabl. @OpMbl KaHaJIOB TYPOMHHBIX PEIIETOK, OTKIIOHEHHE TTOTOKA B KOCOM
cpese. llorepum mpodunbHBIC, KOHIIEBBIE, BOJHOBBIE, OT HECTAIMOHAPHOCTH IIOTOKA.
Koaddumment morepu sHeprum B pemerke, koddunmeHt pacxoma. CTerneHb peaKTUBHOCTH
cTyneHu. TpeyrolbHUKH CKOpOCTEd. Ycuime Ha pabouux Jiomarkax CcTyrnmeHu. OTHOCUTEIbHBIN
KITJI na nomatrkax cTynmeHm W (DakTOphl, €ro ompeneistomue. be3pasMepHoe OTHOIICHHE
CKOpPOCTEeM Kak KpUTEpPUM HKOHOMHUYHOCTH CTYNEHH U €ro OINTUMAJIbHOE 3HAuYCHHE.
OntumanbeHbI pacrojaraeMbelii Temionepenan cryneHud. CTyneHu ¢ JJIMHHBIMH JIOTIATKaMH,
METOJIbI TPOGUIHPOBAHUS JOMATOK. J[OMOMHUTENBHBIE TTOTEPH B CTYIICHH M OTHOCHTEIBHBIM
nonarouynbii KIITJI. Ctynenu ckopocTu.

Tembl JeKkumii:

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

4. XapaKTEepUCTUKHU MOTOKA MPU U30IHTPONUIHOM paCIIUPEHUHU Ta3a B KaHanax. OTHOIIEHHE

JaBJICHUH Ha KaHajl. Kputuueckre nmapameTpsl MOTOKA,

PeanbHoe TeueHue raza B kaHajax.

I'eomeTprueckue 1 ra30AMHAMHYECKHUE XapaKTEPUCTUKU TYPOUHHBIX PELIETOK.

[ToTtepu npoduIbHBIE, KOHIIEBBIE, BOTHOBBIC.

O06006111eHHbIe Ta30IMHAMUYECKUE XapaKTEPUCTUKH pelIeToK. Pacimpenne notoka B KOCOM

cpe3e TypOMHHBIX PEUIETOK.

9. CreneHb peaKTUBHOCTH CTYIEHH. TPEYroJIbHUKHA CKOPOCTEH CTYIEHHU.

10. Ycunue, aeiicTByroliee Ha pabovne JIOMATKH.

11. OtHocutenbupiii nomarounsid KIIJl crymenu. be3pa3sMepHoe OTHOIICHHE CKOPOCTEH Kak
KpUTEpUH HKOHOMUYHOCTH CTYNEHM M €ro ONTUMajbHOE 3HauyeHue. ONTUMaIbHBIN
pacrojaraeMsblii Terionepenas CTyMneHu.

12. Crynenu ckopoctu. OnpeieneHne reOMEeTPUIECKUX pa3MepOB TYPOUHHBIX CTYIICHEH.

13. CtyneHu ¢ JUIMHHBIMHU JIOMATKaMU. YTIPOIIEHHOE ypaBHEHUE PaJUaIbHOTO PABHOBECHS.
Metoab! npouIMpOBaHNs JIONATOK TYPOMHHOM CTYIIEHH.

14. OtHocutenbubiii BHyTpeHHU# KIIJ[ cTynenu. JlonosHuTENbHBIE IOTEPH B CTYTICHH.

o No O

TeMbl NpakTUYeCKUX 3aHATHIA:

Pacuer TeopeTrueckoro mporecca paciupeHus B CyKHBAIOIIUXCS COTIIax.

Pacuer TeopeTuueckoro npoiiecca pacIMpeHus: B paCIIUPSIIOIIMXCS COTLIax.

Pacuer neficTBUTENBHOTO MpoLiecca PAaCUIMPEHHS B CY>KUBAIOIIUXCS COTLIAX.
Pacuer neiicTBUTENBEHOTO MpoIlecca PaCIIMPEHUs] B PACILIUPSIIONINXCS COTIIaX.
I'eomeTpHrueckie XapaKTEpPUCTHUKU TYPOMHHBIX PEIIETOK C IMINHAPHUECKUM OaHIaXKOM.
I'eomeTpuueckne XxapakTepUCTUKH TYPOMHHBIX PEHIETOK ¢ KOHUYECKUM OaHIaKOM.
TemnoBoii pacueT TypOMHHOM CTYIIEHH.

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

10 OmnpeneneHne reoOMeTPUIECKUX pa3MepoB CTyrneHu. YacTp 2

11. IIpodunupoBanue JoNaToK TypOUHHBIX cTyneHei. YacTp 1.

12. TlpodunupoBanue J0MaToK TYpOUHHBIX CTyreHen. YacTp 2.

©CoNo~WNE

Ha3Banus 1adbopaTopHbIX padoT:

1. H3yueHue KOHCTPYKIMI NapoBbIX TypOuH. YacTs 1: poTOpHI.
2. H3ydyeHue KOHCTPYKIMH MapoBbIX TypOuH. YacTh 2: MHUCKH.
3. U3ydenue KOHCTPYKIH MapoBbIX TypOuH. YacTp 3. JOMaTKH.
4. W3yuyeHue KOHCTPYKIIUU MAapOBBIX TypOuH. YacTp 4. TIonaTKH.



W3yuenne KOHCTPYKIMA TapoBbIX TypOuH. YacTs 5: koprryca.

N3yuenne KOHCTPYKIUN MApOBBIX TypOuH. YacTs 6: MyTHI.

W3yuenune KOHCTPYKIMIA NapoBBIX TypOuH. YacTh 7: BaIOIOBOPOTHOE YCTPOUCTBO.
N3yuenne KOHCTPYKIIMA TApOBBIX TypOuH. YacTh 8: MOAMINUITHUKHY.

W3yuenne KOHCTPYKIMK TapoBbIX TypOuH. YacTs 9: KiamnaHsl.

10 HccnenoBanue XxapakTepUCTHK TYPOMHHOM CTYIICHH.

© oo NG

Paznen 3. Muozocmynenuamote naposvie mypoutsl

Cxema ycTpoiiCTBAa AaKTHMBHOM W PEAKTUBHOW TypOWHBI. (OCHOBHBIE TPEUMYIIECTBA
MHOTOCTYNEHYaThIX TypOuH. Mcrnosnp3oBaHue MOTEPH C BBIXOJHOW CKOPOCTBIO B CTYICHSX.
Kosddurnment Bo3Bpara tema. [loHsATHE pEryaupyromux W HE PEryIUpyeMbIX cTyreHei. OCHOBBI
BbIOOpa KOHCTPYKIMM TYpOMH. JleneHue cTynmeHedl KOHACHCAIMOHHBIX TYpOMH Ha TpYIIIIHL
IIpenenpHas ¥ eIMHUYHAs MaKCHMallbHas MOIIHOCTh TypOuHbL. CrocoObl yBEIMUYEHUS IMpeeIbHON
mourHocTH. KoHueBble ymimotHeHus TypOuH. Cxema O0TBOAa M IMOJBOJA Tapa B YIJIOTHEHHH. THIIBI
KOHIIEBBIX YIUIOTHEHMH. PacuerHas MomHocTh TypOuHbL. BpIOOp Teruiomepemaga M Tuma
peryiupyromien  cryneHd. lIpeaBapurenbHas  OLEHKa  pa3MepOB  NEPBOM U IOCIEIHEUN
HEeperylupyemMsIx cTyneHeid. OnpeeneHue yucia CTyneHel U pacnpeieieHue TeIuonepenaga Mexy
HUMH. OCOOEHHOCTH pacueTa CTYNEHEH OTIENbHBIX TIPYINI KOHIACHCAIIMOHHBIX TypOuH. CTyneHu
OonplION BeepHOCTH. BBIOOp 4YacTOThHI BpallleHMs], YHCIAa BAJOB M LMIMHAPOB TypOuHBL. OceBble
yCHIIUA B TypOMHAX U CIOCOOBI HX yPaBHOBEIIMBAHUS

Tembl Jiekumii:

15. [lpeumymiectBa W HEAOCTaTKM MHOTOCTyneHYaTelx TypOuH. Koaddumuent BozBpara

TEIUIOTHI.
16. OceBble ycunusi, OEHCTBYIOIIME HAa POTOP TYpOMHBI W METOAbI UX YpPaBHOBEUIMBAHUS.
KoH1ieBble yII0OTHEHUS TapOBBIX TYPOUH.

17. OcHOBBI KOHCTPYHPOBAHMS MPOTOYHOW YACTH MHOTOCTYNEHYAThIX TypOuH. OmpeneneHue

qucia CTyNeHeH U pacupeeseHue TeIIOoNepenaaoB M0 CTYIEHSIM TypOUHBIL.

18. IIpenenpHast MOMIHOCTh TypOMHBI. CrOCOOBI TOJIyYEHHs] MOIIHOCTH TYpPOWHBI BBIIIE

MpeeTbHOMN.

Tembl NpaKTHYECKUX 3AHATHIA:

13. IlpenensHast MOIITHOCTH OJTHOMIOTOYHOUW TYPOUHBI.

14. Onpenenenue CTPyKTYPHOI CXeMbI TYpOHHBI.

15. Onpenenenue 4uciia CTyneHeld mapoBoil TypOUHEI.

Ha3Banus 1adbopaTopHbIX padoT:

11. N3yuenune KoHCTpYKUMiA mapoBbiX TypOuH. Yacts 10: Bnaroynanenue.

12. VIzydenne KOHCTPYKIMi mapoBbiX TypouH. YacTts 11: omopHbIe MOMITUITHUKH.
13. M3yueHne KOHCTPYKIMI MapoBbIX TypOuH. YacTs 12: ynopHbie MOIMIUITHUKY.
14. VIzydenne KOHCTPYKIHI mapoBbiX TypOuH. Yacth 13: ymmoTHEHUSI.

Paznen 4. Paboma mypoun npu nepemeHHbxX percumax

[TonssTue mepemeHHOTO (HEpacdyeTHOro) pexkuma. [lepeMeHHBIH pPEeKHUM CYKHUBAIOUIUXCS |
paciupstonxcs pemerok. CeTka 0THOCUTENBHBIX pacxoaoB. [IpenenbHoe OTHOLIEHNE JAaBICHUM [
pacmmpsronieicss pemeTrkd. V3MeHeHue CTeNeHM peakluu W pacxoja Iapa 4epe3 CTYIICHb.
Pacnipenenenue naBieHui U TEIUIONEPENA 0B B CTYICHIX TYpOUHBI IIPU U3MEHEHHH PEXHUMa paOOTHI.
BiusiHMe OTKJIOHEHMS HA4aJbHOTO JABJIICHMUS Iapa IpPU pPa3HbIX CUCTEMax NapopaclpeiesCHHUs.
W3MeHeHne >KOHOMMYHOCTH W HanaexkHocTu. KIIJ| crymeHu mpu M3MEHEHHHM pexuma ee padoThl.
JleTanpHBIN 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 YacTH TypOMHBI Ha IEPEMEHHBIN PEXUM.

21. PacripesiesieHre JaBJICHUN W TEIIONEPENanoB IO CTYNEHSM TYpOWHBI MPU MEPEMEHHOM
pacxoae napa. Usmenenue KII/] B nepeMeHHOM pexxuMe.

22. TenmoBo# mporiecc TypOWHBI TIPU TEPEMEHHOM MPOIMYCKE Tapa W Pa3IMYHbIX CHCTEMax
napopacnpeieeHus: IPOCCeIbHOM, COMIOBOM, 0OBOIHOM.

Tembl NpaKTHYECKUX 3AHATHIA:

16. Pacyet mepeMeHHOT0 pexxuMa TypOUHHOMN CTYTICHH.

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

18. PacueT nepeMeHHOTr0 pexxuma padoThl TypOUHBI C COIUIOBOW CUCTEMOM MapopacrpeieIeHus

Ha3panus 1abopaTopHbIX padoT:

15. VccnenoBanue COMIOBOM CHUCTEMBI TTapopacIpeiesieHus mapoBoi TypOuHbI. YacTts 1.
16. MccnenoBanue COMIOBOM CUCTEMBI MapopacipeaesieHus mapoBoil Typounsl. YacTs 2.
17. ViccnemoBanue COIIOBOM CHCTEMBI TTapopacIpeiesieHus mapoBoi TypOuHBI. YacTs 3.

Pasznen 5. Typounst 011 KOMOUHUPOGAHHO20 NPOU3EOOCMEA IHEPZUU

TypOuHBI C MPOTHBOIABIEHUEM H YCIOBUS UX MPUMEHEHUs. CBA3b MEXAY IPOTHBOAABICHUEM U
Harpy3koil TypOouHbl. OCOOEHHOCTH KOHCTPYKTUBHOTO odopmieHHs. TypOUHBI ¢ MPOMEKYTOUHBIMU
perynupyemMbiMu oTOopamu mapa. [Ipomeccel pacmmpenus mapa B hs- nuarpamme. Jlmarpamwel
pexxumoB. KouctpyktuBHoe odopmienue TypOuH. IloBopoTHble auarpamMmbl. TypOuWHBI C
IBYXCTYNEHYAaTBIM  OTONMTENBHBIM  oTOOpoM mapa. Jlmarpamma pexumoB. KoHcTpykium
TeIUIO(UKAIIMOHHBIX TypOUH.

TeMBI JeKI M
23. IlpoTtuBo1aBIeHYECKHUE TYPOUHBI.
24. TypOuHBI C OIHUM PETYIHPYEMBIM OTOOPOM, TYPOHHBI C ABYMS PEryIUPYEMBbIMU OTOOPAMHU.

Tembl NpaKTHYECKUX 3AHATHIA:
19. OcobeHHoCTH pacdeTa MPOTOYHOM YaCTHU MPOTHBOIABIICHYECKUX TYPOUH.
20. OcoOGeHHOCTH pacyeTa MPOTOYHOM YacTu TYpOUH € PeryIupyeMbIMUA 0OTOOpaMH mapa.

Pasnen 6. Ocnoswt pecyruposanus naposvix mypoun

3amaun  perynupoBaHus TypOWH. VYpaBHEHHE MOMEHTOB TypOoreHeparopa. YClOBUE
MOCTOSTHCTBA YAaCTOTHI BpamieHus. CTaTUCTHYECKas XapaKTEPUCTHKA CHUCTEMBI pPETyIUPOBAHMS.
Huarpamma IllernseBa. CreneHbh HEPAaBHOMEPHOCTH M HEUYBCTBUTEIBLHOCTH. PammoHanbHas ¢opma
CTaTUYECKOM XapaKTepUCTHKH. PaboTa perymmpoBaHus MpH MapauieTbHOM BKIIFOUCHHH TEHEPATOPOB.
OCHOBBI CTaTHMYECKOTO MPOCKTHPOBAHUS pPEryaupoBaHus. [lepexomHble MpOIECCHl PEeryIupOBaHUS
TypOuH. OCOOEHHOCTH pEeryJUpOBaHUSA TeIUIOPUKAIMOHHBIX TypOuH. [loBopoTHBIE aHadparmsl.
3amaun ¥ BUABI 3aIIUT MAPOBBIX TypOUH. 3amiuTa OT MOBBIIIEHUSI CKOPOCTH BpaleHus. Pene oceBoro
cnura. llpemoxpaHuTtenbHble W OOpaTHble KiamaHbl. CTOMOpHBIE W OTCEYCHHBIC KIIAIllaHbI.
CepBOMOTOpBI KJIAIIaHOB.

Tembl JeKkumii:

25. CamoperynupoBanre  TypOoreHepatopa. Crarmueckass  XapaKTEPUCTHKAa  CHCTEMBbI
perynmupoBanus. J[uarpamma IllersiseBa. Cxema perynupoBaHUsl C  OJHOKPaTHBIM
YCHUJICHUEM.

26. HeuyBCTBUTEIBHOCTh CHUCTEMbI pEryIupoBaHus. MeXaHU3M YOpaBiICHHUS TypOUHOM.
[TapannensHas pabota TypOOTreHEpaTopoB B »HEprocucreMe. PerymmupoBanue TypOWH ¢
peryaupyeMbiM oT0opoM napa. CUCTEMBI 3alTUTHI TYPOUHBI.



Pasznen 7. Konoencayuonnvte ycmpoiicmea napogvix mypouH

HazHaueHne KOHAEHCALMOHHBIX YCTpOHCTB. (XemMa KOHAECHCALMOHHOM YCTaHOBKH M €€
JJIEMEHTHI. Tunsr KOHJICHCATOPOB. Koncrpyknus ITOBEPXHOCTHOTO KOHJICHCATOPA.
BosnyxoorcaceiBaromue  ycrpoucrBa. TemiepaTypa KOHACHCaTa UM €ro  IEPEOXJIaKICHHUE.
XapakTepucTuKa MapoCTpyHHOro »kekTopa. OOmuii MOpsAIOK TEIUIOBOTO pacdeTa KOHJIEHCATOpA.
TeroBoit 6ananc xoHAeHcaTopa. BBIOOpP KpaTHOCTH OXJIAKICHHUS M CKOPOCTH ABIMIKEHHUS BOIBI B
TpyOkax. PacueTr moBepXHOCTH OXJIaXIE€HUs, YMCIIa XOJI0B BOJBI, YKciIa TPYOOK U MX JJIMHBI, pa3MEpPOB
TpYOHOI TOCKH.

Tembl JeKkumia:

27.CocTtaB ¥ Ha3HAYCHHE DJIEMEHTOB KOHICHCAIIMOHHOW YCTAHOBKH ITAPOBON TYpPOHWHBI.
®dakTophl, ONpeEAIONIMe JaBJICHUE B KOHIEHCATOPE.

28. IlepeoxnaxkieHHEe KOHJIEHCATa. KEKTOp, MHOTOCTYNEHUYAThlii 2kekTop. I[lapoBeie u
BOJOCTPYHHBIE 2KEKTOPBL.

TeMbl NpakTUYeCKUX 3aHATHIA:

21. PacueT BOJISIHOTO KOH/ICHCATOPA MApOBOM TypOUHBI.

5. Opranusamnusi CaMoCTOSAITeJIbHOW PadoThl CTY/IEHTOB

CamocrodTenbHas paboTa CTyI€HTOB IPU U3yYCHUN AUCIUILIMHBI IPEAYCMOTpPEHA B
CIIEAYIOIIMX BUAX U popMax:

— PaboTa ¢ TeKIIMOHHBIM MaTEpUaIoM, TIOUCK U 0030p JINTEPATYPhl U ANEKTPOHHBIX UCTOYHUKOB
nH(pOpManuu 1Mo MHANBUIYATEHO 33JIaHHON TTpo0IeMe Kypca;

— H3ydenwne TeM, BRIHECEHHBIX HAa CAMOCTOSATEIBHYIO MMPOPAOOTKY;

— Tlouck, aHanus, CTPyKTYpHUpPOBAHUE U MPE3SHTAINS HH)OPMAITIH;

— BeImonHeHNe JOMANTHUX 33JaHH, pACYeTHO-TpAPUUECKUX paboT U TOMAITHUX KOHTPOJIBHBIX
pabor;

— TloaroroBka k mabopaTopHBIM pabOTaM, K MPAKTUIECKUM U CEMUHAPCKUM 3aHATHSIM;

— BeimosnHenne KypcoBoil paboThl WM MPOEKTa, paboTa HaJl MEXIUCHUITMHAPHBIM IPOEKTOM;
(COKpaTUTh — OCTaBUTH TOJIHKO «BBITIOTHEHNE KYPCOBOTO MPOCKTA)

— HccnenoBarenbckas paboTa U ydacThe B HaYYHBIX CTYACHYECKHX KOH(EPEHIHUIX, CEMHHAPAaX
U OJIMMITHA/IAX;

— AmnHanu3 Hay4HBIX MYOJUKAIU 110 3apaHee ONpeIeIeHHON MPeroiaBaTeNieM TeMe;

— TloaroroBka K KOHTPOJIBHOHN pabOTe U KOJUIOKBUYMY, K 3a4eTy, SK3aMCHY.

6. YueOHo-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00eciedyeHue JUCIIHIIIMHBI

6.1. YueOHO-MeTOANYECKOE o0ecIeYeHue

OcHoBHas1 InTepaTypa

1. [TapoBeie u razoBble TypOWHBI misa dnekTpoctanuuid. / A.I'. Koctiok, B.B. ®pomnos, A.E.
Bynkun, A.Jl. Tpyxuuit; mox pen. A.I'. Koctioka. — M.: U3natensckuii tom MOU, 2016.
Cxema goctyna: http://www.studentlibrary.ru/book/ISBN9785383010259.html.

2. JlsmikoB, Bacunmit IrnateeBud. TeruioBble [BUTATENIM U HArHETATeN! : yueOHOe rocobue / B.
. JIsmkoB. — Mocksa: Abpuc, 2012. — 167 c.: wi.. — bubmumorp.: c. 166.. — ISBN 978-5-
4372-0008-7.
URL:http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C225582

3. HlernsteB, Anapeit Bnagumuposuu. [lapoBeie TypOunbl. Teopus TemmoBoro mporecca u
KOHCTPYKIIMK TypOwH y4yeOHuK: B 2 kH.: / A. B. lllernseB . — 7-¢ u3a., mepepad. u mom. —
ExarepunOypr: ATIL Ku. 1. -2015. - 384 c.: un.

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

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/

Pabouast nporpamma cocraBnena Ha ocHoBe O6meit XapaKTCPUCTHKH 00pa3oBaTesIbHOMN
IporpamMMer 1o - Hampasnenuio 13.03.01 «TemnosHepreTrka W TEeITOTEXHUKa» CIENHATH3ALHS
«TerunoBele snekTpudeckue cranmum» (mpruem 2020 ., 3209HAs bopma obyuenus).

Paspabortuuk(n):

JomkHoCTh Hosfugs Y/ ®HUO

Cr. npenonasarens HOLI U.H. ByTakosa /{M&L}” il C.A. llleBenes

IIporpamma ono6pena Ha 3acexannu HOLL M.H. Byrakosa (mpotokoi Ne 44 ot 26.06.2020).
3aBenyromuit kadenpoit — pykosoautens HOL[ 1.H. Bbyraxosa

Ha rpasax Kadeapsr
I.T.H., Ipodeccop m.c./

7
NMOANMUCh




JIncr u3MeHenuii padoydeii MporpaMMbl JMCHUILIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

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