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1. Ilean ocBOeHHS AU CIUILIMHBI

LenaMu OCBOCHMS TUCHMIUIMHBI SIBISETCS (OPMUPOBAHUE Yy OOYYAIOIIUXCS OMPEAEICHHOTO
OOIl (m. 5.4 OO6me#nr xapaktepuctuku OOII) cocTaBa KOMIETCHIIMH Jis TOATOTOBKA K
poeCCUOHATLHON IESTEIIHOCTH.

. CocTaBJsii0IKe Pe3yIbTATOB 0CBOCHUS (1eCKPUITOPbI
Kon HHanKaTOpbI AOCTHKEHUsI KOMIIeTeHIMIT
HanmenoBanue KOMIIETeHINHN)
KOMIIeTeHIIN
KOMIIETEeHIIMH Kon HaumenoBanue Kox HaumeHoBanue
WHINKATOpa WHNKATOPA J0CTHKEHHUSI
Buazeet oIbITOM HCIIONB30BaHMS OCHOBHBIX
[pumenser npn 3aKOHOB U ypaBHEHHUH MPOIIECCOB
KOHCTPYUPOBAHUU 3HAHUE TIK(Y)-5.1B1 >
N MPOUCXO/SIINX B TEIIOIHEPIETHYECKUX
3aKOHOMEPHOCTEH
YCTaHOBKaX
[POLIECCOB, IPOUCKOISIINX
VYMeeT HCIOIb30BaTh OCHOBHBIC 3aKOHBI U
W.IIK(Y)-5.1 | B mapoBBIX KOTJaX, HAPOBBIX
MK(Y)-5.1Y1 | ypaBHeHHS TNpOLECCOB, MPOHCXOMAIINX B
Y ra30BbIX TypOUHAX,
obopynosanuu TOC
TEIIOMEXaHUYECKOM 3
HaeT 3aKOHOMEPHOCTH TIPOIIECCOB
obopynoBanuu 1 TOC B P por >
- MK(Y)-5.131 | npoucxonsmux B obopynoBanun TOC u
3JICKTPOCTAHIIUH B LIEJIOM
Buazeet ombITOM MOCTAHOBKH 3a/1a4H,
TIK(Y)-5.2B1 | npoBeneHHst pacyeTOB TEIUIOBBIX CXEM H
obopynosanus TOC u ananmza pe3ysIbTaToB
Ymeer genath OCTAHOBKY 3a1a4H,
Brinonuser Texuuueckue MK(Y)- PACCUMTHIBATh TENJIOBbIE CXEMBI U JJIEMEHTBI
VLITK(Y)-5.2 pacyeThl 21EMEHTOB 52V1 obopynosanus TOC u aHanu3upoBaTh
c 5 : ' obopynoBanust u TOC B Pe3yNbTaThl
ocobeH
1EeIOM 3HaeT NPUHIHIIBI TOCTAHOBKHM 3a/1a4u,
IPOCKTHPOBATH
METOIMKH ¥ anroputMsl pacaeroB TOC u ee
00BEKTHI
IK(Y)-5.231 | obopymoBaHus (IapOBBIX KOTIOB, IAPOBBIX H
TEIUIOIHEPTETHKH
Ta30BbIX TYpPOUH TEINIOMEXaHUYECKOIO
TK(Y)-5 u
obopyroBanusi)
TEIIOMEXaHUYECK
Buraneer ombIToM 060CHOBaHHUS IPOSKTHBIX
o¢ oGopynoare eleHni pu pazpabotke obopynosarus TOC
TeTIOBbIX II TIK(¥)-5.3B1 ?na 0BBIC KE))TJ'II;:I Ir)la OBBIC T, p6};m},1) c
. WHAMAET U
BJIEKTPOCTAHIUI p © P . P yp
000CHOBBIBAaCT KOHKPETHBIE Y4ETOM YCIIOBHH paboOThI
TEXHUYECKHE PELICHUS NPH ‘YMeer 060CHOBBIBATh MPOCKTHBIC PEILCHUS
N.IIK(Y)-5.3 pa3paboTKe OCHOBHOTO MK(Y)- pu paspaboTke obopynosanus TOC (maposbre
obopynosanus TOC 5.3V1 KOTJIBI, IAPOBBIC U Fa30BbIC TYPOUHEI) C
(mapoBble KOTJIBI, ITAPOBBIE U Y4ETOM YCIIOBHH pabOThI
ra30BbIe TypOUHEI) 3HaeT KpUTEepUH BEI0OpA IPOCKTHBIX PELICHUIT
MK(Y)-5.331 | npu cos3manun TOC 1 ux 060pynROBaHUS C
Y4ETOM yCIIOBHi paboThI
Buazeer ombITOM y4eTa ycioBuii paboThl
TIK(Y)-5.4B1 | o6opynoBanust TOC mpu 060cHOBaHHI
V4uTBIBACT BIUSHUC [POCKTHBIX PEIICHHSX
yCJI0BHIA paboThI TIK(Y) YMeeT 00BACHATh BIUSIHUE YCIOBUI pabOTHI
W.IIK(Y)-5.4 obopynosanus TOC Ha 5.4v1 obopynosanus TOC Ha npuHUMaeMble
[IPHHAMAEMBbIC ) KOHCTPYKTHBHBIC PEIICHHS
KOHCTPYKTHUBHBIE PEILICHHUS. 3HaeT BIMSHHUE YCIOBUH PadOTHI
IK(Y)-5.431 | obopynoBanust TOC Ha npHHUMaeMble
KOHCTPYKTHBHBIC PCIICHHS

2. MecTto qucuuiinibl B cTpykrype OOIL

JlucuumuinHa OTHOCUTCS K BAPUATUBHOM yacTu, MOAYIb creruanu3anuu bioka 1 yaeGHoro rana

00pa3oBaTebHON MTPOTPaMMBI.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE

[Tocne ycrenHOro OCBOCHUSI JTUCIUILIUHBL OyayT chOpMHUPOBaAHBI PE3YyIbTAThl O0yUEHUS:

Tlnanupyemble pe3yJibTaThl 00y4eHHsl N0 JUCHUILINHE Hnpukarop
Kon HaumeHoBanmne JIOCTHKEHUS
KOMITETEHIINN
PIII Hcnons3oBath FHy60KI/I€ €CTCCTBCHHOHAYYHBIC, MATCMATUYCCKUEC U NHKCHCPHDBIC 3HAHUS TIPU " HK(y)-5 1
TMOCTAHOBKC M PCIICHUHU 3aJla4 aHaJIn3a paGOTLI Typ61/IH TCILJIOBBIX 1 aTOMHBIX 3J'I€KT’pOCTaHHI/II71 ’ '




P12 PazpabarbeiBaTh MaTeMaTHUECKHE MOJIEIIN ITPOIIECCOB B TypOMHAX U TYPOUHHBIX CTYIEHSX, NIIK(Y)-5.3
000CHOBBIBATh KOHCTPYKTOPCKHE PEIICHHUS 2JIEMEHTOB M Y3JIOB IMAPOBBIX TYPOUH NIIK(Y)-5.4
PJ13 HMeTh niepBUYHBIC HABBIKH MTPOSKTUPOBAHMS ITAPOBO TYPOHHEI, €€ JAeTaliei 1 y37I0B N.IIK(Y)-5.2
4. CTpyKTYypa U coJepkaHue TUCUHUIINHBI
OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH
Pa3znesbl AMCHUNIIMHBI Dopmupyemblii Buab! yueOHo# 1eATeJbHOCTH Oobem
pesyabTar BpeMeHH, 4.
00yueHus no
JUCHHUIIIHHEC
Pasznea 1. O01me cBeaeHus o Pl Jleknun 4
TypOUHe U TYPOMHHOI YCTAaHOBKeE [TpakTudeckue 3aHATUS 0
JlaboparopHsble 3aHATHS 0
CamocrosTenbHas pabora 6
Pa3nen 2. TenJioBoii mpouecc PI1, P/2, | Jlekuuu 24
TYpOMHHOI CTyNeHH P13 [TpakTudeckue 3aHATHS 24
JlaGopaTopHble 3aHATHUS 20
CamocrosiTenbHas paboTa 90
Pa3znen 3. MHorocryneH4arbie P12 Jlexun 7
NnapoBble TYPOUHBI [IpakTHueckue 3aHATHS 5
JlaboparopHsble 3aHATHS 8
CamocrosTenbHas pabora 25
Pasznen 4. Pabora TypOuH npu PA1, P2 | Jlekuum 7
nepeMeHHBIX PeRIMax [TpakTudeckue 3aHATUS 7
JlaboparopHsble 3aHATHS 7
CamocrosTenbHas pabora 26
Pa3nea 5. TypOounb! quis P12, PA3 | Jlekuuu 4
KOMOHUHHPOBAHHOI0 [IpakTrueckue 3aHATHS 4
NMPOU3BOJACTBA YJHEPTHH JlaGopaTopHble 3aHATHUS 0
CamocrosiTenbHas paboTa 5
Pa3nes 6. OcHOBBI peryJInpoBaHust P12 Jlexuun 4
NapoBbIX TYPOUH [IpakTHueckue 3aHATHS 0
JlaboparopHeie 3aHATHS 0
CamocrosTenbHas pabora 15
Pa3nen 7. Konoencauyuonnoie Pl Jlexmun 4
ycmpoiicmea napoevix mypoun [IpakTrueckue 3aHITHS 3
JlaboparopHsble 3aHATHS 0
CamocrosTenbHas pabora 15

Coneprxanue TUCUUILTAHBIL:

Pasznen 1. O6uue ceedenusn o mypoune u mypounnoi ycmanoske

[Ipeamer m 3amaun kypca. COBpEMEHHOE COCTOSHUE TEIUIODHEPIeTUKH W IEPCIEKTUBBI €e
pa3BuTHs. Ponb mapo- u ra3oTypOMHHBIX YCTAaHOBOK B SHEPTeTHKE U JIPYTUx oTpacisx. HMcropus
pa3zButus typOoctpoenus. [IpuHnun pa®oThl TypOMHHOrO JBHUraTens. TumoBass KOHCTPYKIUS
napoBOi TYpOUHBI, €6 OCHOBHBIC Y3JIbI.

TeMbl JIeKIHM:

1. Beenmenme. IlocTaHoBka 3amaym  WCCICNOBAaHUS  JUCHUIUIMHBL.  VcTopus  pa3BUTHS
TypbocTpoenusi. OCHOBBI YCTPOCTBAa COBPEMEHHBIX IMAPOBBIX TYPOHH.

2. Cxema W 1UKJI TmpocTelnied mapoTypOuHHON ycraHoBkH. Momuoctd u KIIJ TypOunsl u




TypOMHHOM yCTaHOBKH.

Pasznen 2. Tennosoii npoyecc mypounnoi cmynenu

OCHOBHBIE YypaBHEHHs IIOTOKa JUIA CXKUMAEeMOH JKHUJIKOCTH: COCTOSIHUS, HEpPa3pbIBHOCTH,
KOJIMYECTBA  JBWXKEHUs, CcoOXpaHeHuss dHepruu. lloHsTue  miockomapaieIbHOTO U
npocTpancTBeHHOro TedeHus. [Tapamerpsr momHoro Topmokenus. Kondysoproe u nuddysopaoe
TeueHue noroka. Kpurnueckue napamerpsl noroka. CyXKMBAIOLIKUECS U PACIIUPSAIONINECS KaHAIIBI.
®opmbl KaHAJIOB TYpPOMHHBIX PEUIETOK, OTKIOHEHHE MOTOKa B KocoM cpese. [lotepu npoduibHble,
KOHIIEBBIC, BOJTHOBBIE, OT HECTALIMOHAPHOCTH NoToKa. Koadduument norepu sneprum B pemieTke,
kod(durment pacxoma. CTeneHb peaKTUBHOCTH CTYIEHU. TpeyroJbHUKU CKOpOCTEH. Y Ccriine Ha
pabouux nomarkax cryneHd. OtHocutenbHbi KIIJ[ Ha nmomatkax crymeHu U (DakTOpBI, €ro
onpeaestomue. bespazmepHoe OTHOIIEHHWE CKOPOCTEN KaK KpUTEPUl SKOHOMUYHOCTH CTYIEHU U
€ro onTUMalibHOe 3HaueHue. ONTUMaIBHBIN pacnoyiaraeMelil Teronepemnan cryrnenu. CTyneHu ¢
JUTMHHBIMH JIONATKaMH, METOAbI TPO(UINPOBAHUS JOMATOK. JJONOJTHUTENbHbIE IOTEPU B CTYIIEHU
u oTHocutenbHbIN onarounblii KITJ[. Ctynenu ckopocTi.

Tembl JeKkumia:

3. Tedenwme raza B kaHamax TypOUHHBIX CTyreHe. OCHOBHBIC YPaBHEHUS JBMXKCHHS CKUMAEMOM
KHUJIKOCTH.

4, XapaKTepUCTUKH TMOTOKA MPH H30’HTPONUMHOM paCIIMPEHHH Ta3a B KaHanax. OTHoIEHHE

JaBJICHUI Ha KaHai. KpuTudeckue mapamMeTpsl MOTOKa,

PeanpHOe TeueHue ra3a B KaHaNaXx.

['eomeTprueckue U ra30MHAMUYECKHAE XapaKTEPUCTUKU TYPOUHHBIX PEIIETOK.

[Totepu npoduibHbIE, KOHIIEBbIE, BOTHOBBIE.

O06001IeHHbIE Ta30JMHAMUYECKHAE XapaKTEPUCTUKN pelIeToK. Pacmupenue moToka B KOCOM

cpe3e TyYpOMHHBIX PEIIETOK.

9. CreneHb peakTUBHOCTH CTYIEHH. TpPEYroIbHUKH CKOPOCTEH CTYIEHHU.

10. Ycunme, nelicTBytomiee Ha pabodue JIOMaTKH.

11. OtHocutenpHblil nonatounslii KIIJ[ crynenu. bespasmepHoe OTHOILIEHHE CKOpPOCTEH Kak
KpPUTEPUH HKOHOMHYHOCTH CTYNIEHM UM €ro ONTUMajbHOE 3HadeHue. ONTUMabHbBINA
pacnojaraeMblii Teronepenan CTylneHu.

12. Crynenu ckopoctu. OnpeiesieHre reOMETPHIESCKUX pa3MepOB TYPOUHHBIX CTYIICHEH.

13. Crynenu ¢ [IIMHHBIMM JIOTIATKaMH. YTIPOIIEHHOE YypaBHEHHWE pPAJUaAbHOTO PAaBHOBECHS.
Meroap! napoguIMpoBaHUs JIOTATOK TYPOMHHOM CTYIICHHU.

14. OtHocutenpHblil BHyTpeHHui KII/] ctynenu. /lononHutenbHble NOTEPH B CTYIIEHHU.

N oo

Tembl NpaKTHYECKUX 3AHATHIA:

Pacyer TeopeTndeckoro mpouecca pacIMpeHus B CyKUBAIOIIUXCS COIUIAX.

Pacuer TeopeTnueckoro npouecca paclIMpeHus B paCIIUPSIFOIIMXCS COTLIax.

Pacyer neicTBUTENBHOTO NPOLECCa PACIIUPEHHS B CY’)KHBAIOIIUXCS COILIAX.
Pacuer neiicTBUTENBHOTO NpOIECCAa PACILIMPEHUS] B PACILIUPSIONINXCS COIIAX.
I'eomeTpuueckue XapakKTepUCTUKU TYPOMHHBIX PEIIETOK C MINHAPHYECKUM OaHIaXOM.
['eomeTprueckue XapaKTepUCTUKU TYPOMHHBIX PEIIETOK ¢ KOHMYECKUM OaH/1aKoM.
TennoBo# pacuet TypOUHHOW CTYIICHH.

Pacuer onTrManbHOTro 6€3pa3MepHOro OTHOILIEHHS CKOPOCTEeH TYpOMHHOM CTYIIEHHU.
Onpenenenne reOMETPUUECKUX pa3MepoB cTyneHu. Yacts 1.

10 Onpenenenne reoMETpUYECKUX pa3MepoB cTyneHu. Yactp 2

11. TlpodunupoBanue J0MaToOK TYpOUHHBIX CTyreHen. Yacts 1.

12. IIpodunmpoBanue JoNaToK TypOMHHBIX cTyneHel. YacTp 2.

©CoNoA~wWNE




Ha3panus 1abopaTtopHbIx pador:

N3yuenne KOHCTPYKIIMA MapOBBIX TypOuH. YacTh 1: poTOpBHI.
W3yuenne KOHCTPYKIMIA apoBbIX TypOuH. YacTh 2: AUCKH.
N3yuenne KOHCTPYKIIUN MApOBBIX TypOuH. YacTe 3. JIomaTKH.
W3yuenne KOHCTPYKIMA apoBbIX TypOuH. HYacTe 4. JonaTKH.
N3yuenne KOHCTPYKIIMA MapoBBIX TypOuH. YacTe 5: kopmyca.
W3yuenne KOHCTPYKIMHA apoBbIX TypOuH. YacTs 6: My THL
N3yuenne KOHCTPYKIINUN MApOBBIX TypOUH. YacTh 7. BaJOIMOBOPOTHOE YCTPOHCTBO.
W3yuenne KOHCTPYKIMKA NapoBbIX TypOuH. YacTe 8: NOIIINITHUKHY.
N3yuenne KOHCTpYKIMI napoBbIX TypOuH. YacTs 9: KianaHsl.

10 HccnenoBanue XxapakTepUCTHK TYPOUHHOM CTYNCHH.

©CoNoA~wWNE

Pasznen 3. Muozocmynenuamaie napoevie mypounl

Cxema ycTpoiicTBAa aKTHMBHOM W pEaKTUBHOW TypOwHBL. OCHOBHBIE MPEUMYIIECTBA
MHOTOCTYNEHYaThIX TypOuH. Vcronb30BaHHE TMOTEPH C BBIXOJHOM CKOPOCTBIO B  CTYICHSX.
Koaddumnment Bo3Bpara Terma.  [loHsTHE perynupyommx W HE PEryJupyeMbIx cTyreHei. OCHOBBI
BbIOOpa KOHCTPYKLUHU TypOuH. Jlenenue cryneneil KOHIEHCAlMOHHBIX TypOuH Ha rpynnsl. [IpenensHas
U eIUHUYHAs MaKCHUMajbHas MOIIHOCTh TypOuHBI. CrocoObl yBEIWYEHHUS NpPEAeNbHON MOIIHOCTH.
Konnesesie ymnotHenust TypOuH. Cxema OTBOJa W IMOABOJA MMapa B YIUIOTHEHWH. THIBI KOHIEBBIX
yIioTHeHn. PacdeTHass MomIHOCTH TypOWHBI. BbIOOp Temiomepenana W THNA PETYIH-PYIOMIEH
cryneHu. [IpensapurenbHas OLEHKA pa3MEpOB IIEPBOM M IOCIEAHEH HEPETYIUPYEMBIX CTYICHEH.
Omnpenenenue 4ncia CTyleHeW U pacrpeselieHue Terjonepenana Mexxay HuMu. OcoOeHHOCTH pacueTa
CTyHEHEW OTIENBHBIX TPYII KOHACHCAIIMOHHBIX TypOuH. CTyneHu Oo0iblIoi BeepHOCTH. BrIOOp
4acTOTHI BpallleHHUs, YHCIIa BAJIOB M LHMJIMHAPOB TypOuHbl. OceBble yCHINS B TypOMHAX U CHOCOOBI MX
YpaBHOBEUIUBAHUS

Tembl JeKkumii:

15. IIpeumymiecTBa ¥ HEJOCTATKH MHOTOCTYIIEHYAThIX TypOuH. KoaduureHTt Bo3Bpara TEIIOTHI.

16. OceBble ycuins, AEUCTBYIOIIME Ha POTOP TYpOMHBI M METOJbl UX YpPaBHOBEIIMBAHMS.

KoH1ieBbIe yIIOTHEHHSI TAPOBBIX TYPOUH.

17. OcHOBBI KOHCTPYHpPOBaHUS MPOTOYHOW YAaCTH MHOTOCTYNEHYATHIX TypOuH. OrmnpeaeneHue

qHcia CTyNeHeH U pacupeeNeHre TeIIONEepenaaoB M0 CTYICHSIM TypOUHBIL.

18. IlpenenvHass MomHOCTh TypOWHBL. CrmOCOOBI TONYYEHUS MOIIHOCTH TYpPOWHBI BHIIIE

MpEIEIbHOMU.

TeMbl NpakTUYeCKUX 3aHATHIA:

13. IIpenenpHast MOIHOCTH OJJHOIIOTOYHOM TYpOUHBI.

14. Onpenenenue CTPYKTYPHOUM CXeMBbI TypOUHBI.

15. Onpenenenue yncna CTyneHe napoBon TypOUHBI.

Ha3panus 1abopaTtopHbIX padoT:

11. Vzydenne koHCTpYKIHi mapoBbix TypouH. Yacts 10: BIaroymaneHue.

12. N3yueHune KOHCTpYKIM apoBbIX TypOuH. YacTs 11: onmopHbIe MOAIIMITHUKY.
13. V3zydenne KOHCTPYKIMI mapoBbiX TypouH. YacTs 12: ymopHbIe MOIIUITHUKH.
14. N3yuenne KOHCTpYKIM apoBbIX TypOuH. YacTte 13: ymmoTHeHUs.

Paznen 4. Paboma mypoun npu nepemeHHbxX percumax

IlonsTe nepeMeHHOro (HepacueTHOro) pekuma. [lepeMEeHHBI pEeXHM CYXUBAIOLIUXCS U
pacmmpsonuxcsa pemerok. CeTka OTHOCUTENBHBIX pacxoloB. [IpenenpHoe OTHONICHWE NaBICHHUN IS
paclIMpSIOIIENCs pelIeTKU. [3MeHeHue CTeneHu peakuuu M pacxoJa Iapa 4epe3 CTYIEHb.
Pacnipenenenue naBineHuil U TEIUIONEPENAOB B CTYNEHSIX TypOUHBI IPU U3MEHEHUM PEXHMa pabOThI.




BnusiHue OTKIIOHEHMS HAayaJbHOIO JaBJIEHHS Iapa IpU Pa3HBIX CHCTEMax I[apOpacIpeeIeHHUs.
N3menenne sxoHOMHUYHOCTH M HajexHocTH. KIIJ[ cTynmenwm mpu HM3MEHEHMH DPEeXHUMa €€ pabOoThI
JleTanbHbIM pacyeT NEPEeMEHHOT0 pexkuMa paboThl cTyneHu. [IpubnmkeHHbIe METOIbI pacyeTa.

Tembl JeKkumii:

19. PaGorta TypOuHBI TTpU TIEPEMEHHOM peXKuMe. JleTanbHBI pacyeT MPOTOYHONW YaCTH TypOWHBI
Ha [IEPEMEHHBII PEIKUM.

20. JletanbHBIN pacdeT MPOTOYHON YaCTH TypOUHBI Ha IIEPEMEHHBINA PEXKHM.

21. PactipenienieHue JaBIEHUH W TEIUIONEPENaJ0B MO CTYMEHSIM TYpOWHBI MPU TEPEMEHHOM
pacxoze napa. Usmenenne KIIJI B nepeMeHHOM pexume.

22. TenoBO# mporecc TypOMHBI NMPH HEPEMEHHOM MPOMYCKE IMapa M Pa3IUYHbIX CHUCTEMax
rapopacrpeaesieHusl: IPOCCEIbHOM, COTUIOBOM, 00BOTHOIA.

TeMbl NpakTUYeCKUX 3aHATHIA:

16. PacueT nepeMeHHOT0 peKuMa TypOUHHON CTYIICHH.

17. Pacyuer mepeMeHHOro pexuma  paboThl  TypOMHBI C  APOCCENBHOM  CHUCTEMOM
napopacrnpeaeneHusl.

18. Pacyet mepeMeHHOT0 pexxuMa paboThl TYpOUHBI C COTIOBOM CUCTEMOM mapopacupeiecHus

Ha3zBanus 1adbopaTopHbIX padoT:

15. MccnenoBanue COMIOBOM CUCTEMBI MapopacipeaesieHus mapoBoil Typounsl. Yacts 1.
16. ViccenoBanue COMIOBOM CHUCTEMBI TTapOpacIpeiesIeHus TapoBoi TypOuHBI. YacTs 2.
17. UccnenoBaHue COMIIOBOM CUCTEMBI MapopacipeaesieHus mapoBoil Typounsl. Yacts 3.

Pasznen 5. Typounst 011 KOMOUHUPOGAHHO20 NPOU3EOOCMEA IHEPZUU

TypOuHBI ¢ TPOTUBOAABICHNEM U YCIOBHS MX NMpUMEHEHUs. CBsI3b MEXIy MPOTHBOIABICHHEM U
Harpy3koil TypOunbsl. OCOOEHHOCTH KOHCTPYKTHBHOTO oQopmieHHs. TypOUHBI ¢ NPOMEXYTOYHBIMH
perynmupyemMbiMu orOopamu mapa. [Ipomecchl pacmmpenuss mapa B hS- muarpamme. Jlmarpamwel
pexxumoB.  KouctpyktuBHoe odopmienue Typoun. IloBoportHble amarpammbel.  TypOuHBl €
IBYXCTYNEHYAaTBIM  OTONMTENBHBIM  oTOOpoM mapa. [lmarpamma  pexumoB.  KoHCTpyKimm
TeIUIO(UKAIIMOHHBIX TypOUH.

Tembl JTeKuMi:
23. IlpoTuBo1aBIeHYECKHUE TYPOUHBI.
24. TypOuHBI C OTHUM PETYIHPYEMBIM 0TOOPOM, TYPOHHBI C ABYMS PEr'yIUPYEMBIMU OTOOPAMHU.

Tembl NpaKTHYECKUX 3AHATHIA:
19. OcobeHnHoCTH pacdeTa MPOTOYHOM YaCcTH MPOTHBOIABIICHYECKUX TYPOUH.
20. OcoOGeHHOCTH pacyeTa MPOTOYHOM YyacTu TYpOUH € PEeryIupyeMbIMUA OTOOpaMH mapa.

Pa3znen 6. Ocnoswl pezynuposanusn napoewvix mypoun

3amaun peryaupoBaHus TypOUH. YpaBHEHHE MOMEHTOB TypOoreHeparopa. Y CIOBHE ITOCTOSTHCTBA
yacToThl BpameHus. CraTHCTHYecKas XapaKTepHCTUKa CHCTEMBbl perynupoBaHus. Juarpamma
[lernseBa. CterneHb HEPABHOMEPHOCTH M HEUYBCTBUTEIBLHOCTH. ParmoHanbHas ¢Gop-Ma CTaTHYECKOM
XapakTepucTHku. PaboTa perynupoBaHMs NpU HapalICIbHOM BKJIIOYEHUH TeHepaTopoB. OCHOBBI
CTaTHYECKOTO TPOEKTHUPOBAaHMS peryanpoBaHus. [lepexomHble MpoIecchl peryIupoBaHHsS TypOWH.
OcoOeHHOCTH peryarupoBaHus TEII0(UKAMOHHBIX TypOuH. IloBopoT-HBIe nradparMel.3agaun U BUJIBI
32T MApOBBIX TypOWH. 3amuTa OT MOBBIMICHHWS CKOPOCTH BpamieHus. Peme oceBoro casura.
[IpenoxpanutensHble U oOpaTHbIE KianaHbl. CTOMOpHBIE W OTCEUEHHbIE KiamaHbl. CepBOMOTOPEI
KJIaIlaHoB.



Tembl JeKkumii:

25. CamoperynupoBanue  TypOoreHeparopa.  CraThueckass  XapaKTEPHUCTHKAa  CHUCTEMBI
perynupoBanus. [lnarpamma lllernseBa. Cxema peryinpoBaHus ¢ OTHOKPATHBIM YCUIICHUEM.

26. HeuyBCTBUTEIBHOCTh CHCTEMBl PETYIHpOBaHHMA. MeXaHU3M yIpaBlIeHUS TYpOUHOM.
[TapannensHnas pabora TypOOTreHEpaTopoB B »HEprocucreMe. PerymupoBanue TypOUH ¢
peryaupyeMbiM oT0opoM napa. CUCTEMBI 3alTUTHI TYPOUHBI.

Pasnen 7. Konoencayuonnvte ycmpoiicmea napogvix mypouH

HazHaueHne KOHIEHCAMOHHBIX YCTpOMCTB. (CXema KOHJIEHCAllMOHHOM YCTAaHOBKM U €€
JJIEMEHTHI. Tunsr KOHJICHCATOPOB. Koncrpyknus ITOBEPXHOCTHOT'O KOHJICHCATOPA.
Bo3nyxoorcaceiBarompe — ycTpoicTBa. Temieparypa KOHIEHCaTa M €ro  IEepeoXJIaxICHUE.
XapakTepucTuKa MapoCTpyHHOro »kekTopa. OOmui MOPSAIOK TEIJIOBOTO pacueTa KOHJACHcaTopa.
TernoBoit OamaHc KoHIeHcaTopa. BBIOOp KpaTHOCTM OXJIaXIEHUS M CKOPOCTH JIBUXKECHHUS BOJBI B
TpyOkax. Pacuer moBepXHOCTH OXJIaXKJEHMS, YUCIIa XOA0B BOJbI, YACIA TPYOOK M UX JUIMHBI, pa3MEpOB
TpYOHOI TOCKH.

Tembl JeKkumii:

27.CocTaB ¥ Ha3HAYCHHE OJJIEMEHTOB KOHIACHCAIIMOHHOW YCTAaHOBKM TAapOBOW TYpOWHBI.
dakTopbl, ONpEEIAIONIMe JaBJICHUE B KOHIEHCATOPE.

28. IlepeoxnakieHne KOHJCHCATAa. KEKTOpP, MHOTOCTYNEHYAThld 9kKeKTop. IlapoBbie U
BOJOCTPYHHBIE 2KEKTOPBL.

Tembl NIpaKTHYECKUX 3AHATHIA:
21. PacueT BOASIHOTO KOHIECATOpa MapOBO TypOUHBI.

5. Opranu3anusi CaMmoCTOSITeIbHOM PadoThI CTY1E€HTOB

CamocrosiTenbHas paboTa CTYACHTOB IPH U3YYCHUN AUCIHIUINHBI IPETyCMOTPEHA B CIISTYIONTHX
BUIax U hopmax:

— Pabora ¢ TeKIIMOHHBIM MaTepUaIOM, TIOUCK U 0030p JUTEPATYPhl U IJIEKTPOHHBIX HUCTOYHHUKOB
nH(OpMAIIUY IO MHIUBUAYAIBHO 3aJaHHOU MTpodiieMe Kypca,

— MH3ydenue TeM, BBIHECEHHBIX Ha CAMOCTOSATEIBHYIO MPOPAOOTKY;

— Tlowuck, ananus, CTpyKTypUpOBaHKE U TIPE3CHTALIMS WHPOpMAIUH,

— BrInmonHenue n1oManiHuX 3aAaHANA, pacyeTHO-TpadudecKuX paboT U TOMAITHUX KOHTPOJIBHBIX
pa0or;

— IloaroroBka k 1a0OpaTOpPHBIM PabOTaM, K MTPAKTUICCKHM U CEMUHAPCKUM 3aHATHSIM;

— BrImosHeHUE KypcoOBOTro MPOEKTa;

— MHccnenoBarenbekas padoTa U ydacTHE B HAYYHBIX CTYJICHYCCKUX KOH(PEPECHIHIX, CEMUHAPAX H
OJIMMITHA/IAX

— AHanu3 Hay4YHBIX MYOJIMKAIHHA 110 3apaHee OMpeAeNICHHON MpernojaBaTelieM TeME;

— IloaroroBka K KOHTPOJBHOM PabOTE M KOJUIOKBHYMY, K 3aUeTy, IK3aMCHY.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE o0ecTieYeHU e TN CHUTLIMHbI

6.1 YueOHO-MeTOAMYECKOE OOecniedeHne
1. [TapoBeie m razoBbie TypOWHBI s dnnekTpocranumid. / A.I'. Koctiok, B.B. ®ponos, A.E.
Bynkun, A.Jl. Tpyxuuit; mox pen. A.I'. Koctioka. — M.: U3natensckuit tom MOU, 2016.
Cxema goctyna: http://www.studentlibrary.ru/book/ISBN9785383010259.html.


http://www.studentlibrary.ru/book/ISBN9785383010259.html

. JIsmukoB, Bacunmii rnarbeBuy. TeruioBble ABUTATENHM U HarHeTaTeH : ydyeOHoe mocodue / B.
. JIssmkoB. — MockBa: A6puc, 2012. — 167 c.: wi.. — bubmuorp.: c. 166.. — ISBN 978-5-
4372-0008-7.
URL:http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C225582

. HlernseB, Anapeit Bmamumuposuu. IlapoBbie TypOuHbl. Teopus TemnoBoro mnporecca M
KOHCTPYKIIMU TypOuH ydeOHuK: B 2 kH.: / A. B. llermsieB . — 7-¢ u3a., nepepad. u gom. —
ExarepunOypr: ATIL Ku. 1. -2015. - 384 c.: un.

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

. HlernsieB, Anapeit Bmamumuposuu. IlapoBbie TypOuHbl. Teopusi TemnoBoro mporecca M
KOHCTPYKIIMK TypOuH ydeOHuk: B 2 kH.: / A. B. llermsieB . — 7-¢ u3a., nepepad. u gom. —
ExarepunOypr: ATIL Ku. 2 . —2015. - 416 c.: un.

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

. ATOMHBIE 3JIEKTPOCTAaHIIMU [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / A. M. AHTOHOBa, A.
B. Bopo6néB; HanmonaneHbIN nccaenoBarenbckuii TOMCKUN MOJUTEXHUYECKUN YHHUBEPCUTET
(TITY). — 2-e u3x., nepepad. u gom.. — 1 komnbroTepuslit ¢aiin (pdf; 3.9 MB). — Tomck: M3a-Bo
TITY, 2010. — 3armaBue ¢ TUTYIHHOTO SKpaHa. — DIIEKTPOHHAS BEPCHS MTEYaTHOW MyOIuKaIIIH.
— Joctyn u3 cetu HTb TIIY. — Cucremusie tpeboBanus: Adobe Reader. Cxema nmocryma:
http://www.lib.tpu.ru/fulltext3/m/2010/m43.pdf

JlomoJIHNTeIbHAS JINTEPaTypa:

1. Ta3omepekaumBaromye arperatbl C Tra30TYpOMHHBIM TIPUBOJIOM HA MAarucTPaIbHBIX
razonpoBojiax : yaeoHoe mocooue / b. I1. Tlopmakos [u np.]; Poccuiickuii rocynapCcTBEHHbBIN
yHuBepcuteT HegTH U raza uMm. . M. I'yokuna (PI'Y Hedtu u I'aza). — Mocksa: Hexpa, 2010.
— 246 c.: nn.. — bubnuorp.: c. 244-245.. — ISBN 978-5-8365-0358-1.

2.  UYymaxos, Opwuii AnekcannpoBuu. Teopus M pacdeT TPAHCIOPTHBIX Tra30TypOMHHBIX
neuratenert : yaeOnuk / FO. A. UymakoB. — MockBa: ®opym Undpa-M, 2012. — 448 c.: wir..
— Briciee o0pazoBanue. — bubauorp.: c. 441-442.. — ISBN 978-5-91134-673-7. — ISBN
978-5-16-006055-2.

3. Tpyxuwii, A./l.. [TaporazoBeie ycTaHOBKH 3JIeKTpocTaHUUi : yueOHuk / Tpyxuuit A Jl.. —
MockBa: MOH, 2017. - 675 c.. - ISBN 978-5-383-01057-0. Cxema pocrymna:

http://www.studentlibrary.ru/book/ISBN9785383010570.html

Kypnanv

«Tennosneprerrka.

«["a30TypOUHHBIE TEXHOIOTHMY.
<<9JICKTpI/I‘IeCKI/Ie CTaHLIN».
«DHEproxo3sicTBO 3a pyoeKOM»;

«M3BecTust By30B», cepusi: DHEPreTHKA;
«MupoBast SJHEPreTHKaY;
«IHEpProOe30MmacHOCTh U IHEPTrocOepeKEHUESH;
«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;


http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Cbook%5C311994
http://www.studentlibrary.ru/book/ISBN9785383010570.html

6.2. UudopMaliuoHHOE U IPOrpaMMHoe olecrevyeHne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u ap. obpa3oBarenbHble U OMOIMOTEUHBIE
pecypcehl):

1.

2.

Caiit cietinanbHOCTU «TemIOBbIE JIEKTPUUECKUE CTAHITUN»

http://www.03-ts.ru/;

WebCT — TermioBbie 3JIEKTPHYSCKUE CTAHIIUN

http://e-le.lcq.tpu.ru/webct/public/home.pl;

BecrimatHast anektpoHHas Oubnmoreka BaHOBCKOTO TOCYIAapCTBEHHOI'O JHEPIETUYECKOTO
YHUBEpPCUTETA

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

Kpynneiimas OecruiaTHast SJ€KTpOHHAsT WHTEpPHET OuOIMOTEeKa M "TEXHHUYECKH YMHBIX'
monei http://www.tehlit.ru/;

DJIeKTpOHHAs DHUMKIONEAUS DHEPTEeTUKHU

http://twt.mpei.ac.ru/ochkov/trenager/trenager.htm;

. Canit kadenper TOC, HoBocHOMPCKHMII TOCYAapCTBEHHBIM TEXHUYECKUU YHHBEPCHUTET

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

Hcnonk3yeMoe IMIIEH3MOHHOE TMporpamMmHoe obecriedeHne (B cooTBeTcTBUU ¢ Ilepeunem
JIMIIEH3MOHHOT0 MPOrPaMMHOI0 o0ecredeHust Tl'[yl):

1.

o o

[Ipesenrtanuu nexiuii B cpeae PowerPoint.

2. KoMmnbroTepHble IPOrpaMMBI:
3.
4. mporpaMMa oOIpeeseHUus TEePMOJUHAMUYECKUX U TEIIOPU3NYECKUX MapaMeTpoB BOABI U

[Iporpamma uccnegoBaHust TYpOMHHOM CTYNEHH;

BOJISTHOTO TTapa;
«regress» — mporpaMMa perpecCHOHHOTO aHaJi3a i1l 00pabOTKU pe3yIbTaTOB SKCIICPUMEHTA;
WaterSteamPro — mporpamMMa TermmopHU3MUecKuX U TEPMOAMHAMHUYECKUX CBOMCTB pabouero
Tena,

. «TABL1», «TFS», «TFM» — myis pacuera CBOWCTB TEIJIOHOCUTENEH.

L _ http://portal.tpu.ru:7777/standard/design/samples/Tab5



http://www.03-ts.ru/
http://e-le.lcg.tpu.ru/webct/public/home.pl
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/
http://portal.tpu.ru:7777/standard/design/samples/Tab5

7. OcoGbIe TPeGOBAHHS K MATEPHAILHO-TEXHHIECKOMY 00ecre eHHI0 JUCIHILIAHDI

B yueGHOM mpornecce

IIPAKTHYECKUX U 1a00PaTOPHBIX 3aHATHHA:

HCIIOJIB3YETCS

ciaenyromee JrabopatopHoe 000pyaOBaHHE

Ne

HaumeHOBAHHE CHENHATBHBIX TOMeIEeHH i

HaumeHoBaHne 000py10BaHuUsI

1.

Aynuropust JUist TPOBEIEHHS yueOHBIX
3aHATHUI BCEX TUIOB, KypCOBOIO
MPOEKTHPOBAHHUS, KOHCYJIbTALIMH, TEKYIEro
KOHTPOJIS ¥ MPOMEXYTOYHON aTTeCTalluK
634034, Tomckas ob6nacTth, . TOMCK,
Jlenuna npocnexT, 30a, 38

Kpennenue mist npoekropa Perless PRG-UNV - 1 mr;
KommiekT yueGHo#t Mebenn Ha 30 mocasouHbIX MECT;
Kommstotep - 1 wr.; [Tpoekrop - 1 wr.

[N®]

AynuTopust JUisi TPOBEACHHUS y4eOHbIX
3aHATHI BCEX TUTIOB, KypCOBOIO
MPOEKTUPOBAHMUS, KOHCYJIbTALIUH, TEKYILEro
KOHTPOJIsl ¥ MPOMEXYTOUHOH aTTecTalku
634034, Tomckas obnacTk, . TOMCK,
Jlenuna npocnekT, 30a, 301

Jlocka ayiuTopHas MoBopoTHas - 1 mrt.; Kommiekt y4eGHoM
Me6enn Ha 52 nocagouHeix Mect; Kommbtorep - 1 wT.; [Ipoekrop
-1 wr.

AyauTOpHst Us TPOBEIEHHs y4eOHBIX
3aHATHI BCEX THIIOB, KypCOBOTO
MPOEKTUPOBAHUSI, KOHCYJIbTALIMH, TEKYLIEro
KOHTPOJIS U TPOMEKYTOUHOM arTecTaluu
634034, Tomckast obsacts, r. Tomck,
Jlenuna nmpocnekr, 30a, 302

Kommiekt yueGHOW Mebenn Ha 42 MocagoYHbIX MECT;
Kommetotep - 1 wrt.; [TpoekTop - 1 wr.

Aynutopust JUist TPOBeJeHHS yueOHBIX
3aHATHUI BCEX TUIIOB, KYPCOBOTIO
MPOEKTUPOBaHMs, KOHCYJIbTALMMH, TEKYLIET0
KOHTPOJISL ¥ TPOMEXKYTOYHOMN aTTeCTaliu
(KOMMBIOTEpHBIH KJ1acc)

634034, Tomckas o0sacTsb, r. ToMmcK,
JlenuHa npocnexT, 30a, 32

Kommiekt yuebHol MeGenu Ha 18 mocamoyHbIX MeCT;
Kommsrorep - 20 wrt.; [Tpoexrop - 1 mr.

JlaGopatopust pU3NIECKOro MOIETMPOBAHHUS
JlekunoHnHas ayautopust 634034 r. Tomckast
o6nactb, Tomck, np. Jleanna 30a, kopryc Ne
4,101B,B

6 TerI000MEHHUKOB, 5 TEMIOOOMEHHBIX KOHTYPOB, 4
JEKTPUUECKHUX KOTIIA, 5 TEIIOBEHTHIATOPOB, | MapoBoii KoTe,
1 neasparop, 2 HACOCHBIX YCTAHOBKH, H3MEPHTEIIbHbIC apMaTypa
1 ipuGopsl, 1 KoMIpeccop, NporpaMMHoe obecredeHne
ynpasyieHus cxemoii. 1. JJabopaTOpHbIA CTEH/I MO UCTIBITAHHIO
LEHTPOOEKHOr0 Hacoca.

JlaGopaTopHblit CTEH], MO HCIIBITAHHIO IPYIITbl HACOCOB.
J1aGopaTOpHBI CTEH MO MCIBITAHUIO LIEHTPOOEKHOTO
BEHTUJIATOPA.

JIa6opaTOpHBIii CTEH MO UCIBITAHUIO MApaslIeNbHON padoTsl
LIEHTPOOEKHBIX BEHTHJIATOPOB

Pabouas nporpaMma COCTaBjICHa Ha

ocHoBe OOmEH XapakTePUCTHKH 00pa3oBaTeIbHON

nporpammsl 1o Harpasienuto 13.03.01 TemmosHepreTruka u TENIOTEXHUKA, CIICIHATA3AIH «TemnnoBble
sneKTprueckue crannumy (nprema 2018 r., ounas popma oOyueHus).

Pa3zpaboTunk:

JI0JKHOCTD 7 Hopry;:b\l’/ﬂj. ®dUO
Cr. npenonasaress HOLL M.H. byrakosa ( ULST] — C.A.llleBenes

IIporpamma ojo6pena Ha 3aceqanun HOLL M.H. Byraxosa (mpotokosn Ne 11 ot 19.06.2018 r.).

3apemyrommuii kadeapoit — pykosoautens HOLL .H. byrakosa
Ha rpaBax Kadeapsl
I.T.H., podeccop

W — /A.C.3aBopun/

MOANKUCH

I




Jluct n3meHeHnuii padoyeil mporpaMMbl THCUMIUIUHBI

YuebHblii rox

CopepxaHue /M3MeHEeHHE

OO0cy:k1eHO Ha 3acelaHN N
HOII U.H. Byrakosa
(mpoToko.T)

2019/2020 BHeceHbl n3MeHEHUs B pa3ieibl y4eOHO-METOMIECKOE, npotokoa Ne 29 ot
y4. TOA UH(POPMALIMOHHOE, TPOTPAMMHOE OOeCIIeYeHHe 30.05.2019
JUCITUTUIMHBI © MaTEPHATBLHO-TEXHHYECKOE 00eCIIeueHUE
JACIIUIIINHBI
2020/2021 N3menena opma JOKYMEHTOB OCHOBHBIX oOpa3oBarenbHbIX | [Ipukas mo TITY
yUeOHBIA nporpamm, B ToM uucie YMK nucuurmimnx Nel127-7/06 ot
rOxI 06.05.2020
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