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1. Ilean ocBOeHHS AU CIUILIMHBI

HensaMu ocBOEHHS TUCIUILIUHBI ABIsETCS (POPMUPOBAHHE Y O0YUAIOIIUXCS OMPEAETICHHOTO

OOIl (m 5.4 Oo6meit xapaktepuctuku OOII) cocraBa KoOMMIETEHIMNA i1 TOATOTOBKUA K

poeCCUOHATLHON IESTEIIHOCTH.

N CocTaBJsii0IKe Pe3yIbTATOB 0CBOCHHS (1eCKPUITOPbI
Kon MHInKaTOPHI AOCTHIKEHHST KOMIeTeHIUiT
T HaunmenoBanne KOMIIETeHINHN)
KOMIIETEHLIMH Kon HaumenoBanme K HaumenoBanue
WHINKATOPa | MHIMKATOPA AO0CTH:KEHHS R
Ipumensier npn Buazieet onbITOM MCTIONB30BaHHS
KOHCTPYHPOBAHHH 3HAHHE TIK(Y)-5.1B1 OCHOBHBIX 3aKOHOB U ypaBHEHHI
3aKOHOMEPHOCTEH [IPOLIECCOB, IPOUCXOISIIHX B
HPOLIECCOB, POUCXOAALINX TEIUIOIHEPTETHUECKUX YCTAaHOBKAX
VLITK(Y)-5.1 B MAPOBBIX KOTJIAX, YMeeT HCIOIb30BaTh OCHOBHBIC 3aKOHBI
MapOBBIX U ra30BbIX MK(Y)-5.1V1 U YpaBHEHUs MPOLIECCOB, MPOUCXOASAIINX
TypOuHax, B obopynoBanmnu TOC
TEIIOMEXaHUYECKOM 3HaeT  3aKOHOMEPHOCTH  IIPOIIECCOB,
obopynosanun 1 TOC B TK(Y)-5.131 HPOHCXOAINX B obopynoBanun TOC u
1[eIIOM 3JICKTPOCTAHIIUH B LIEJIOM
Buazeet ombITOM MOCTAHOBKH 3a/1a4H,
TIK(Y)-5.2B1 HPOBE/ICHHS PACUETOB TEIIOBBIX CXEM H
obopynoBanust TOC u aHanmza
pe3yIbTaToB
BAIHOHSCT TeX HICCKHE YMeer Jenath OCTaHOBKY 3aJ1a4H,
DACHCTE 2TCMEHTOB TIK(Y)-5.2Y 1 PacCYUTHIBATH TEIIOBBIC CXEMBbI U
N.IIK(Y)-5.2 obopynosams 1 TIC B aneMeHTs! 06opyaoBanus TOC u
LeToM AQHAJIM3HPOBATh PE3yJIbTAThI
3HaeT NPUHLHIIBI IOCTAHOBKHY 3a/1a4H,
CrniocobeH METOZUKH U anropuTMsl pacaeToB TOC u
MIPOEKTHPOBATh TK(Y)-5.231 ee 000pynoBanus (MapoOBBIX KOTIOB,
00BEKTHI [IapOBBIX U TA30BBIX TYPOHH
TEIUIOIHEPTeTHKH TEIUIOMEXaHUYECKOr0 000pyAOBaHM)
TK(Y)-5 " Biazeer onbIToM 060CHOBaHMS
TEIUIOMEXaHUYECK MIPOEKTHBIX PEIICHHH) P pa3paboTke
oe 000pyI0BaHHE TIK(Y)-5.3B1 obopynosanus TOC (mapoBbie KOTIBI,
TEIUIOBBIX IapOBBIC TYPOMHBI) C y4ETOM YCIOBHI
JNIEKTPOCTAHINH Ipunumacr u paboThI
000CHOBBIBACT KOHKPETHBIC
TEXHUUCCKHIE PelICHHA TpH ‘YMeer 060CHOBBIBATh NMPOCKTHBIC
VLITK(Y)-5.3 paspaBoTKe OCHOBHOTO peleHus IpU pa3paboTKe 000pyI0BaHHUS
oGopymosasms TIC MK(Y)-5.3V1 TOC (mapoBble KOTIBL, TAPOBEIE U 3
(HapOBLIC KOTIIb, MAPOBbIE ra%OBLIe TYPOMHBI) C y4ETOM YCIIOBHIt
U Ta30BbIe TypOUHBI) DaboThl
3HaeT KpUTEepUH BEIOOpA IIPOESKTHBIX
MK(Y)-5.331 pewenuii npu cozganuu TOC u ux
000pyIOBaHUS C YYETOM YCIOBHUIA
paboThI
Buazeer ombITOM ydeTa ycloBHil paboThl
TIK(Y)-5.4B1 obopyznosanus TOC npu 060cHOBaHHI
V4uThIBaeT BIUSHUE TPOCKTIHIX pOIICHNAX =
yCTOBHiH paGoTH! YMeer oOBSICHATh BIMSHUC YCIIOBHIT
N.IIK(Y)-5.4 obopynosanust TOC Ha MK(Y)-5.4V1 paots obopynosarus TIC na
HpHHEMACMbIC [IPHHAMAEMbIC KOHCTPYKTUBHBIC
KOHCTPYKTUBHBIE PEIICHNUS. DCILICHHA =
3HaeT BIMSHUE YCIOBUIT pPaOOTHI
TIK(Y)-5.431 o6opynoBanus TOC Ha npuHUMaeMble
KOHCTPYKTHBHBIC PEIICHHS

2. MecTo tucuunjuHbl B cTpykrype OOIT

JluciunianHa OTHOCUTCS K BapHaTUBHOW YacTH, MOJIYJb crenuaiu3anuu bioka 1 yueOHOTO
I1aHa 00pa30BaTEIbHON MPOTPAMMBI.




3. Ilnanupyemble pe3ybTaThbl 00y4eHHUsI 10 TUCHHUIIHHE

[Tocne ycrenHoro OCBOCHUS AUCHUILTUHBI OyIyT c(hOPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

ILnanupyemble pe3y/IbTAThI 00y4eHHsl 110 JHCHHILIHHE Mnaukarop
Kon HaumenoBanue JIOCTHIKEHH S
KOMIICTCHIINHA
PJI1 Hcrnonb30Bath riry0OKHE €CTECTBEHHOHAYYHBIC, MATEMAaTHUYECKHUE U
WH)KEHEPHBIE 3HAHU MIPH ITOCTAHOBKE U PEIICHUH 33/1a4 aHAIN3a PadOThI MIK(Y)-5.1
TYpOMH TETJIOBBIX U @TOMHBIX 3JICKTPOCTAHIINH
P12 | Pa3pabarpiBaTh MaTeMaTHYECKUE MOJIEIIH MIPOLIECCOB B TYpOMHAX U
TypOMHHBIX CTYNEHSX, 000CHOBBIBATh KOHCTPYKTOPCKUE PEIICHUS ﬁ§§§§§§§
HJIEMEHTOB M Y3JIOB ITAPOBBIX TYPOUH
P/13 | IMeTh epBUYHBIE HABBLIKM IPOEKTUPOBAHUS TAPOBOM TypOHMHEL, ee geraneii | MIKY)-54
U y3JI0B
4. CTpyKTYypa M coaepKaHue TUCHUILINHBI
OcHoBHbBIC BH/1bI Y4eOHOH NeATeJbHOCTH
Pa3zzaesibl AMCHUIIMHBI Dopmupyemblii Bujasl yuedHoii nessTeIbHOCTH O0bem
pe3yabTar BpeMeHH, Y.
00yueHus Mo
JTUCHHUILIHHE
Paznen 1. O6mme cBeieHus o P11 Jlexun 4
TypOMHe U TYPOMHHOM YCTAHOBKE [IpakTrueckue 3aHATHS 0
JlaboparopHeie 3aHATHS 0
CamocrosiTenbHas paboTa 6
Paznen 2. TensoBoii npouecc PI1, P12, | Jlekuuu 24
TYpOMHHOI CTyNeHH P13 IIpakTuueckue 3aHATHS 24
JlaboparopHsble 3aHATHS 20
CamocrosTenbHas pabora 90
Pa3znen 3. MHorocrynen4arbie P12 Jlekun 7
NnapoBbie TYPOHUHBI IIpakTrueckue 3aHATHUs &)
JlaboparopHbie 3aHATHS 8
CamocrosiTenbHas paboTa 25
Pa3nea 4. PaGora TypOuH npu PA1,PA2 | Jlekuumn 7
nepeMeHHBIX peKuMax [TpakTuueckue 3aHATUS 7
JlaboparopHele 3aHATHS 7
CamocrosiTenbHas paboTa 26
Pa3nea 5. Typouns! qiis P12, PA3 | Jlekuumu 4
KOMOMHHPOBAHHOI'O IIpakTrueckue 3aHATHUs 4
NPOU3BOJCTBA JHEPIUHU JlaboparopHsble 3aHATHS 0
CamocrosTenbHas pabora &)
Pa3nen 6. OcHOBBI peryJiupoBaHusi P/12 Jlexun 4
NapoBBIX TYPOUH [TpakTudeckue 3aHATHUS 0
JlaboparopHsble 3aHATHS 0
CamocrosiTenbHas paboTa 15
Paznen 7. Konoencayuonnute PJI1 Jlexuu 4
yCmpoiicmea naposwvix mypoun [IpakTuueckue 3aHATUS 3
JlaboparopHbie 3aHATHS 0
CamocrosiTenbHas paboTa 15




Pasznen 1. O6uue ceedenusn o mypoune u mypounnoi ycmanoske

[Mpenmer u 3amaum kypca. COBpeMEHHOE COCTOSIHUE TEIUIODHEPTeTHKH W TIEPCIICKTHBHI €¢
pa3BuTHs. Ponp mapo- W ra3oTypOMHHBIX YCTAHOBOK B JHEPreTUKE M JPYTrUX OTpacisX.
Ucropust paszsutusi TypOoctpoenus. IlpuHIun paboTel TypOWHHOTO ABHUTATeNs. TwumoBas
KOHCTPYKIIUSI TApOBOI TYpOMHBI, €¢ OCHOBHBIE Y3JIbI.

TeMbl JIeKIHM:

1. Beenmenme. IlocraHoBka 3agaud MCCIENOBAaHWS JUCHUIUIMHBL. VcTopus pa3BuTus
TypOocTpoeHus. OCHOBBI yCTPOWCTBA COBPEMEHHBIX MAPOBBIX TypOHH.

2. Cxema m 1MKIJI mpocTeimied mapoTypouHHoi yctaHoBku. MomtHoctd u KIIJ[ TypOunsl u
TypOMHHOM yCTaHOBKH.

Pasznen 2. Tennosoii npoyecc mypounnoi cmynenu

OCHOBHBIE YpaBHEHHsI IOTOKa JUIsI CKUMAEMOW MKUIAKOCTH: COCTOSIHHS, HEPa3pbIBHOCTH,
KOJIMYECTBA JIBH)KEHUS, COXpaHeHusi »Hepruu. [loHsATHE MIIOCKOMApalIEIbHOTO |
MPOCTPAHCTBEHHOTO TeueHus. [lapamerpel momHOro TOpMOXKeHUs. KoHdy3opHoe u
muddyzopHoe TeueHue mnoToka. Kpurumueckue mapamerpsl mnortoka. CyxuBaroumecs u
pacmupsitoniecs: kaHainpl. @OpMbl KaHAIOB TYpOWHHBIX PEUIETOK, OTKJIOHEHHE IOTOKa B
KocoM cpese. Ilorepu mpoduiibHbIe, KOHIEBBIC, BOJHOBBIC, OT HECTAIMOHAPHOCTU IOTOKA.
Koaddumnment norepu sneprun B pemerke, kodpduiuent pacxoma. CTeneHb peakKTHBHOCTH
CTyneHU. TpeyroJbHUKH CKOPOCTeH. Y cuiine Ha pabodux JonaTtkax cTyneHd. OTHOCUTEIbHBIN
KITJI ma momaTkax ctymeHH W (PakToOpbl, €ro ompenensiomue. bespasmepHoe OTHOIICHUE
CKOpPOCTEM Kak KpUTEPUM SKOHOMHYHOCTH CTYNEHM M €ro OINTUMAJIbHOE 3HAYCHHE.
OntumanbpHbIM pacrojaraeMbelil Temionepenan cryneHu. CTyneH!u ¢ IJIMHHBIMHM JIOTaTKaMH,
METOJIbI TPOGUIUPOBAHUS JIOMATOK. [[OMOTHUTEIbHBIC MOTEPU B CTYIIEHH M OTHOCHUTEIIBHBII
nonarouynbii KIIJI. Ctynenu ckopocTu.

Tembl JeKkumii:

3. Teuenwe ra3a B KaHajmax TYpOWHHBIX cryneHeil. OCHOBHBIC YpaBHEHHS JIBUKCHHS
COKUMaeMOH KUIIKOCTH.

4. XapaKTepUCTUKH MOTOKA MPU U303HTPONMUUHOM paCIIMPEHUH ra3a B KaHanax. OTHOIIEHUE

JaBJICHUH Ha KaHajl. KpuTtuueckue nmapameTpsl MOTOKA,

PeanbHoe TeueHue raza B kaHajax.

I'eomeTpryeckue 1 ra30AMHAMHYECKHUE XapaKTEPUCTUKU TYPOUHHBIX PELIETOK.

[ToTtepu npoduIbHBIE, KOHIIEBBIE, BOTHOBBIC.

O06006111eHHbIe Fa30IMHAMUYECKUE XapaKTEPUCTUKH pPelIeToK. Paciinpenne moToka B KOCOM

cpe3e TypOMHHBIX PEUIETOK.

9. CreneHb peaKTUBHOCTH CTYIEHH. TPEYroJIbHUKUA CKOPOCTEH CTYIEHHU.

10. Ycunue, aeiicTByroliee Ha pabo4ne JIOMATKH.

11. OtHocutenbubiii gomatounsiid KIIJ crymenu. be3pazmepHoe OTHOIIEHHE CKOPOCTEH Kak
KpUTEpUH HKOHOMUYHOCTU CTYNEHM M €ro ONTUMalibHOE 3HaueHue. OnTuMaabHbIN
pacrojaraeMsblii Terionepenas CTyMneHu.

12. Crynenu ckopoctu. OnpeieneHne reOMEeTPUIECKUX pa3MepOB TYPOUHHBIX CTYIIECHEH.

13. Ctynenu ¢ JUIMHHBIMH JIONATKaMU. YTPOILIEHHOE YpaBHEHHE PaJHabHOTO PAaBHOBECHS.
Metoabl mapouIMpoBaHus JIONATOK TYPOMHHOM CTYyIIEHH.

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

o No O

TeMbl NpakTUYeCKUX 3aHATHIA:
1. Pacuyer TeopeTHUECKOTO Mpoliecca PaCIMPEeHHs] B CY>KUBAIOLIUXCS COTLIAX.
2. Pacuer TeopeTHUYECKOTO MpoIlecca PaCIIMPEHUsI B PACIIUPSIOLUIUXCS COTIAX.




Pacuer neficTBUTENBHOTO MpoLIecca PAaCUIMPEHHS B CY>KUBAIOIIUXCS COTLIAX.

Pacuer neiicTBUTENBEHOTO MpoOIlecca PaCIIMPEHUS] B PACILIUPSIONINXCS COTIIaX.
I'eomeTprueckue XapaKTEpPUCTHUKU TYPOMHHBIX PEHIETOK C IMIMHAPHUECKUM OaHIaXKOM.
I'eomeTpuueckue XapakTepUCTUKH TYPOMHHBIX PEHIETOK ¢ KOHUYECKUM OaHIaKOM.
TemnoBoii pacueT TypOMHHOM CTYIEHH.

Pacuer ontumansHOTO 6€3pa3MepHOro OTHOIIECHUSI CKOPOCTEH TYpOUHHON CTYTICHH.
OmnpeneneHre reOMETPUYECKUX pa3MepoB cTyneHH. YacTts 1.

10 OmnpeneneHne reoOMeTPUIECKUX pa3MepoB CTyrneHu. YacTp 2

11. IIpodunmpoBanue JoNaTOK TypOMHHBIX cTyneHei. Yactp 1.

12. TlpodunupoBanue J0MaToK TYpOUHHBIX CTyNeHen. YacTs 2.

e S i

Ha3Banus 1abopaTtopHbIxX padoT:

N3yuenne KOHCTPYKIIMA MapoOBBIX TypOuH. YacTh 1: poTOpEHI.
W3yuenne KOHCTPYKIMKA NapoBbIX TypOuH. YacTh 2: AUCKH.
N3yuenne KOHCTPYKIIUN MApOBBIX TypOuH. YacTe 3. JIomaTKH.
W3yuenne KOHCTPYKIMA apoBbIX TypOuH. HYacTp 4. JonaTkH.
N3yuenne KOHCTPYKIMIA MapoBBIX TypOuH. YacTe 5: kopmyca.
W3yuenne KOHCTPYKIMA TapoBbIX TypOuH. YacTs 6: My THL
N3yuenne KOHCTPYKIMI MapOBBIX TypOUH. HacTh 7. BaJOMOBOPOTHOE YCTPOHCTBO.
W3yuenne KOHCTPYKIMA NapoBbIX TypOuH. YacTh 8: NOIIINITHUKH.
N3yuenne KOHCTpYKIMI napoBbIX TypOuH. YacTs 9: KianaHsl.

10 HccnenoBanue XxapakTepUCTHK TYPOMHHOM CTYNCHH.

©CoNoA~WNE

Pasznen 3. Muozocmynenuamaie napoevie mypounl

Cxema ycTpoiiCTBa AaKTHBHOM M pPEaKTUBHOW TypOWHBI. (OCHOBHBIC TPEHMYIIECTBA
MHOTOCTYIIEHYAThIX TypOuMH. Mcmonp3oBaHME TOTEPH C BBIXOJHOM CKOPOCTBIO B CTYICHSX.
Koaddumnuent Bo3Bpara termia. [loHsATHE pErymUpYIOMUX U HE PETYIUPYEMBIX cTyreHeld. OCHOBBI
BbIOOpa KOHCTPYKIHMH TypOuH. JleneHue CTyneHed KOHJIEHCALMOHHBIX TYpOMH Ha TpPYIIIbL.
IIpenenvHas v eqMHUYHAS MaKCUMallbHasi MOIIHOCTh TypOuHBI. CriocoObl yBeTUYEHUS MpeAeIbHON
MouHocTH. KoHneBble yninoTHeHus TypOouH. Cxema OTBOAA M IMO/IBOJA Mapa B YIIOTHEHHH. THIIBI
KOHIIEBBIX YNJIOTHEHMH. PacueTHas MouHOCTh TypOuHBI. BbIOOp Teronepenana v Tumna peryiu-
pyromiel crynenu. lIpenBapurenbHas OLEHKA pa3MEpoOB IEPBOM M IOCIEIHEH HEPETrYIUPYEMbIX
ctyneHe. OnpeneneHrue YMCIa CTYNEHEW U paclpeleeHue Terulonepenaga MeEXIy HUMHU.
OcobeHHOCTH pacyeTa CTYMEHEH OTIENbHBIX IPYII KOHACHCAIIMOHHBIX TypOuH. CTyrneHu OOJbIIOoif
BEEpHOCTU. BBIOOp 4acTOTHI BpallleHMs], YKMcia BaJOB U LMJIMHAPOB TypOHHBI. OceBble yCUIMs B
TypOMHaX U CIIOCOOBI MX YPaBHOBEIIUBAHUS

Tembl Jiekumii:

15. [lpeumymiectBa W HENOCTATKM MHOTOCTYHNEHUYaThIX TypOuH. KoadduuueHt Bo3BpaTa

TEIUIOTHI.
16. OceBble ycwius, ACUCTBYIOLIME Ha POTOP TYpOMHBI M METOJBI HUX YPaBHOBEIIUBAHMS.
KoH1ieBble yIIoOTHEHUS TapOBBIX TYPOHH.

17. OCHOBBI KOHCTPYHPOBAHUS MPOTOYHOW YACTH MHOTOCTYNEHYATHIX TypOuH. OmnpenencHue

qucia CTyIeHeH U pacupeeneHue TeIIoNepenaaoB M0 CTYIEHSIM TypOUHBIL.

18. IIpenenpHast MOIIHOCTH TYpOMHBI. CrOCOOBI TOJTYYEHHS MOIIHOCTH TYpPOWMHBI BBILIE

MpeIeTbHOM.

Tembl NIpaKTHYECKUX 3AHATHIA:

13. IlpenensHass MOIITHOCTH OJTHONIOTOYHOUW TYPOUHBI.

14. Onpenenenue CTPyKTYPHOI CXeMbI TYpOHHBI.

15. Onpenenenue yrciia CTyneHeld mapoBoil TypOUHEI.




Ha3panus 1abopaTtopHbIx pador:

11. Vzydenne KOHCTpYKIHi mapoBbix TypOuH. Yacts 10: BIaroymaneHue.

12. N3yueHne KOHCTpYKUMI MapoBbIX TypOuH. YacTs 11: onopHbIe MOAIIMITHUKY.
13. V3zydenne KOHCTPYKIMI mapoBbiX TypouH. YacTs 12: ymopHbIe MOIIIUITHUKH.
14. N3yuenune KOHCTpYKIM apoBbIX TypOuH. Yacte 13: ymmoTHeHUs.

Pasznen 4. Paboma mypoun npu nepemeHHbIX peHcumax

[Tonsitue mepemeHHOTO (HepacdyeTHOro) pekmma. [lepeMeHHBIH PEXKUM CYKHBAIOIIUXCS M
pacimupstonxcsa pemerok. CeTka OTHOCUTENbHBIX pacxooB. IIpenenbHOe OTHOINIEHHE AABIICHUMN
JUIS pacluupsitonieiics pemeTku. M3MeHeHue CTelneHHW peakiMy U pacxoja mapa 4depe3 CTYIEHb.
Pacnipenenenue maBneHU M TEIUIONEPENajOB B CTYMEHSAX TYypOWHBI NMPH HM3MEHEHUH pEeXHUMa
paboTel. BnusHHEe OTKJIOHEHHMS HayaJllbHOTO JaBJ€HMs TMapa MpH  pa3HbBIX CHUCTEMax
napopacrnpezaeneHus. Msmenenne 3KOHOMUYHOCTH U HaaexkHocTH. KIIJ[ cTynenu npu m3MeHeHuun
pexuma ee paboThl. JleTambHBIA pacueT MEePeMEHHOTO peXruMa paboThl cryneHu. [IpubankeHHbIC
METO/]Ibl pacyera.

Tembl JeKkumii:

19. PaGotra TypOuHBI TIpH TEPEMEHHOM peXKHUME. JleTanbHBI pacueT MPOTOYHOW YacTH
TypOUHBI HA TIEPEMEHHBIH PEKUM.

20. JleTanbHBIN pacdeT MPOTOYHON YaCTH TYpOUHBI Ha IIEPEMEHHBINA PEXKHM.

21. PactipenienieHue JaBJICHUNA W TEIUIONEPENaJOB MO CTYMEHSIM TYpPOWHBI MPH TEpPEeMEHHOM
pacxoze napa. Usmenenne KIIJ[ B nepeMeHHOM pexume.

22. TenoBo# mporecc TYpOUHBI MPU MEPEMEHHOM IMPOITYCKE Mapa M pa3IMYHBIX CHCTEMax
rapopacIpeaesIeHusl: IPOCCEIbHOM, COTUIOBOM, 00BOTHOIA.

TeMbl NpakTHYECKUX 3aHATHIA:

16. PacueT nepeMeHHOT0 peKuMa TypOUHHON CTYIICHH.

17. Pacyer mepeMeHHOTO pexuMa paboOThl TYpOMHBI €  JIPOCCEIBHOW  CHCTEMOMU
napopacrnpeaeneHusl.

18. Pacyer mepemMeHHOTO  peXumMa  pabOThl  TypOMHBI €  COIUIOBOHM  CHCTEMOM
napopacrnpeeieHus

Ha3Banus 1abopaTtopHbIX pador:

15. VccnenoBanue cOmIoBOM CHUCTEMBI TTapopacIpeiesieHus mapoBoi TypOuHbI. YacTts 1.
16. MccnenoBanue COMIOBOM CUCTEMBI MapopacpeaesieHus apoBoil TypOounsl. YacTp 2.
17. ViccnemoBanue COIIOBOM CHCTEMBI TTapOpacIpeiesieHHs mapoBoi TypOuHBI. YacTs 3.

Pasznen 5. Typounst 011 KOMOUHUPOGAHHO20 NPOU3EOOCMEA IHEPZUU

TypOuHBI ¢ IPOTHBOIABICHUEM H YCIOBHUS MX NpuUMeHeHHs. CBA3b MKy MPOTHBOAABICHUEM
u  Harpy3koil  TypOuHBL.  OCOOEHHOCTHM  KOHCTPYKTHBHOTO  odopmienus. TypOuHsl  c
IPOMEKYTOUHBIMH PETYJIUpyeMbIMH oTOOpamu mapa. [Ipomeccel pacmmpenuss mapa B hs-
auarpamme. Juarpammbl - pexumoB.  KoHcTtpyktuBHOe odopmienue Typoun. IloBopoTHbIE
auarpaMMbl. TypOMHBI C JABYXCTYIIEHYATBIM OTONHUTEIBHBIM OTOOpOM mapa. Jlmarpamma pexuMoB.
Konctpykuuu Tenao(ukanuoHHbIX TYpOHH.

Tembl JTeKuMi:

23. IlpoTtuBoIaBIeHYECKHUE TYPOUHBI.

24. TypOuHBI C OJIHUM pEryIUpYeMbIM OTOOpOM, TYpOMHBI C JBYMS pEryIupyeMbIMH
otbopamu.

TeMbl NpakTUYeCKUX 3aHATHIA:




19. Ocobennoctu pacyera MPOTOYHON YaCTH MPOTHUBOIABICHYECKUX TYPOUH.
20. OcobeHHOCTH pacyeTa MPOTOYHON YacTH TYpPOUH C PEryIupyeMbIMU 0TOOpaMu mapa.

Pa3nen 6. Ocnogwl pecynuposanusn naposvix mypoun ‘

3amaun  peryaupoBaHMs TypOMH. YpaBHEHHE MOMEHTOB TypOoreHeparopa. YcioBue
MOCTOSTHCTBA YacTOTHI BpaimieHus. CTaTUCTHYEeCKas XapaKTEPUCTHKA CHCTEMBI PETryIHPOBaHUS.
Huarpamma lernseBa. CreneHb HEPaBHOMEPHOCTH M HEUYBCTBUTENBbHOCTU. PanmonanbHas gop-ma
CTaTUYECKON XapaKTepuCTUKU. Pabora perynmupoBaHusT TpH  MapauIeIbHOM  BKIFOUCHHUH
reHepaTopoB. OCHOBBI CTaTHUYECKOTO IMPOCKTUPOBAHUS peryaupoBaHus. llepexoiHbie MpOIECcChI
perynupoBadust TypouH. OCOOEHHOCTH PEryJIUpOBaHUs TEIIOPUKAIMOHHBIX TypOuH. [ToBOpOT-HBIE
nradparMel.3agaun ¥ BUIBI 3AIIUT MMAPOBBIX TYpOMH. 3alUTa OT MOBBIIICHUS CKOPOCTU BpAICHUS.
Pene oceBoro capura. IlpemoxpaHuTtenbHble W OOpaTHBIE KiamaHbl. CTOMOPHBIE W OTCEUCHHBIE
kyananbl. CepBOMOTOPHI KJIAIIaHOB.

Tembl JeKkumia:

25. CamoperynupoBanue  TypOoreHeparopa. (Crarhueckas  XapakTEPUCTHKA  CHUCTEMBI
perynmupoBanus. J[lumarpamma IllersiseBa. (Cxema peryiupoBaHHs C OIHOKpPaTHBIM
YCHUJICHUEM.

26. HeuyBCTBUTEIBHOCTh CHCTEMBI PEryIMpOBaHUS. MeXaHU3M YIOpaBICHUS TYpOHHOM.
[TapannensHas pabora TypOOreHEpaTOpoB B SHeprocucreMe. PerymmpoBanue TypOWH C
peryaupyeMbiM oT0opoM napa. CUCTEMBI 3aLTUTHI TYPOUHBI.

Pa3nen 7. Konoencauyuonnsie ycmpoiicmea napoevlx mypoun

HazHaueHne KOHAEHCAMOHHBIX YCTpOHCTB. (CxemMa KOHACHCALMOHHONW YCTaHOBKM M €€
JJIEMEHTHI. Tunsr KOHJICHCATOPOB. Koncrpyknus ITOBEPXHOCTHOTO KOHJICHCATOPA.
BosnyxoorcaceiBarompe  ycrpoucrBa. ‘Temmeparypa KOHJEHCaTa M €r0  IIEPEOXJIAXKICHHUE.
XapakTepucTuKa MapocTpyrHHOro xkekropa. OOmmMii MOpsIOK TETUIOBOTO pacyeTa KOHJIEHCATopa.
TennoBoil GanaHc KoHAEHcATOpa. BRIOOp KpaTHOCTH OXJAKICHHUS U CKOPOCTH IBMKEHUS BOIBI B
TpyOkax. PacueT NMOBEpXHOCTH OXJaXKIECHUsA, YHMCIAa XOAOB BOJbI, YUCIA TPYOOK M MX [UIMHBI,
pa3MepoB TPYOHOI TOCKH.

Tembl JeKkumii:

27.CocTtaB M Ha3HA4YCHHE DJIEMEHTOB KOHJICHCAIIMOHHOW YCTaHOBKH TApOBOM TYpOWHBI.
®dakTophl, ONpEEAIONIMEe JaBJICHUE B KOHIEHCATOPE.

28. IlepeoxnaxkieHHe KOHJEHCATA. KEKTOpP, MHOTOCTYIEHUYAThI 3kekTop. I[lapoBeie u
BOJOCTPYHHBIE 2KEKTOPBL.

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

5. Opranu3amnusi CaMoCTOSITeJIbHOW PadoThl CTY/IEHTOB

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

— Pabota ¢ JEKIMOHHBIM MaTepUANOM, IOMCK M 0030p JHUTEpPaTypbl U BIIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 MHIUBHIYaJIbHO 33JaHHON Ipobieme Kypca,

— U3ydenue TeM, BBIHECEHHBIX Ha CAMOCTOSTEILHYIO TPOPabOTKY;

— Tlouck, aHanu3, CTPYKTYpUPOBaHHE U TIPE3CHTALMS HHPOPMALIUH;

— BeinosiHeHne JOMAIIHUX 33JaHH, pacueTHO-TpaprUecKuX padoT U TOMAITHUX KOHTPOJIbHBIX
pabor;



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

— Broinmonnenue kypcoBoil paboThl I MPOEKTa, paboTa Hall MEKIUCHUILUIMHAPHBIM [TPOEKTOM;
(COKpaTUTh — OCTaBUTh TOJIBKO «BbINOIHEHNE KypCOBOTO MPOEKTA»)

— HccnenoBarenbckas paboTa M y4acTHe B HAYUHBIX CTYACHYECKHX KOH(PEPEHIUIX, CEeMUHapax
U oJIUMIIManaax,

— AHanm3 Hay4YHBIX ITYOJIMKAIIUNA 110 3apaHee OMpe/IeIICHHON MperoaBaTeIeM TEME;

— IloaroroBka Kk KOHTPOJBHOM PabOTE U KOJUIOKBUYMY, K 3aU€Ty, IK3aMEHY.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieyeHHe TN CHMILTUHBI

6.1 YueOHO-MeTOAMYECKOE OOecniedeHne

1. [TapoBeie u razoBbie TypOuHBI s nnekTpocrannuid. / A.I'. Kocrtiok, B.B. ®pomnos, A.E.
Bynkun, A.Jl. Tpyxuuit; moxa pen. A.I'. Koctioka. — M.: U3natensckuit nom MOU, 2016.
Cxema goctyna: http://www.studentlibrary.ru/book/ISBN9785383010259.html.

2. JlsmkoB, Bacummii UruatbeBud. TeruioBble ABUTATENHN U HATHETATENH : yueOHOE mocobue /
B. U. JIsmkoB. — Mocksa: Abpuc, 2012. — 167 c.: un.. — bubmuorp.: c. 166.. — ISBN
978-5-4372-0008-7.
URL:http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C22558
2

3. llernses, Aunpeit Brnagumuposud. IlapoBsie TypOuHBI. Teopusi TEIIOBOTO mpoliecca U
KOHCTPYKUUHU TypOuH yueOHUK: B 2 kH.: / A. B. lllernses . — 7-e u3z., nepepad. u gom. —
ExarepunOypr: ATII, Ku. 1 . —2015. — 384 c.: un.

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

4. llernseB, Annpeii Baagumuposud. I[lapoBesie TypOuHBI. Teopusi TEIIOBOTO TMpoliecca
KOHCTPYKUUU TypOuH yueOHUK: B 2 kH.: / A. B. lllernses . — 7-e u3z., nepepad. u Aom.
ExarepunOypr: ATII, Ku. 2 . — 2015. — 416 c.: u.

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

5. ATOMHBIE JIEKTPOCTAHIIUU [ DIEKTPOHHBINA pecypc] : yueOHoe mocobue / A. M. AHTOHOBa,
A. B. BopoObéB;, HanmonanbHblii wuccnemnoBaTenbckuii TOMCKHN TOTUTEXHUYESCKUI
yuuBepcuteT (TITY). — 2-e uzn., mepepad. u gor.. — 1 kommbroTepusbiii daiin (pdf; 3.9 MB).
— Tomck: U3za-so TIIY, 2010. — 3arnaBue ¢ TUTYJIBHOTIO 3KpaHa. — DJIEKTPOHHAsI BEPCHS
neuatHoi nyonmkanuu. — JJoctyn u3 cetu HTB TITY. — Cucremusie tpeboBanus: Adobe
Reader. Cxema noctyna: http://www.lib.tpu.ru/fulltext3/m/2010/m43.pdf

=

JlonotHUTE/ILHAS JIUTEpPaTypa:
1. Ta3omepekauuBaromue arperatbl ¢ Ta30TypOMHHBIM TPHUBOJAOM Ha MaruCTPaTbHBIX
razomnpoBojax : yaeoHoe nocooue / b. I1. ITopmakoB [u ap.]; Poccuiickuii rocyapcTBEHHBII
yHuBepcuteT HepTH U raza um. M. M. I'y6kuna (PI'Y Hedtu u I'aza). — Mocksa: Henpa,
2010. — 246 c.: .. — bubnuorp.: c. 244-245.. — ISBN 978-5-8365-0358-1.
2.  UYymaxos, IOpuit AnexcanapoBud. Teopusi U pacdeT TPAHCHOPTHBIX Ta30TypOMHHBIX
nsurareneil : yaeounuk / FO. A. UymakoB. — MockBa: @opym Uudpa-M, 2012. — 448 c.: ui..
— Bricmiee o6pazoBanne. — bubnuorp.: ¢. 441-442.. — ISBN 978-5-91134-673-7. — ISBN
978-5-16-006055-2.
3. Tpyxnwuii, A./l.. [Tapora3oBsie yCTaHOBKH 3JIEKTpOCTaHIUM : yueOHuK / Tpyxuuit A.JL..
— MockBa: MDH, 2017. — 675 c.. — ISBN 978-5-383-01057-0. Cxema pnocryma:
http://www.studentlibrary.ru/book/ISBN9785383010570.html

Kypuanot

«TermmosHepreTuka.
«["a30TypOrHHBIE TEXHOJIOTHI.
«DJIEKTPUYECKUE CTAHLIUN.
«IHEPTOX035UCTBO 32 pyOESIKOMY;


http://www.studentlibrary.ru/book/ISBN9785383010259.html
http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Cbook%5C311994
http://www.studentlibrary.ru/book/ISBN9785383010570.html

«W3BecTus By30B», cepusi: DHEPIETHKA,
«MwupoBas SHEpreTUKa;
«Hepro0e30MacHOCTh U SHEProcOepeKeHUEY;
«TermmosHepreTuka» — peepaTuBHBIN 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. UudopmanmonHoe u NporpaMMHoe odecriedeHmne

Internet-pecypcor (B T.4. B cpene LMS MOODLE u ap. oGpa3oBarenbHbie U OHMOIHOTEUYHBIC
pecypcehl):

1.

2.

Caiit crieninanbHOCTH «TernaoBbIe ANEKTPUUECKUE CTAHITUN)
http://www.03-ts.ru/;

WebCT — TermioBbie 3JIEKTPHUYCCKUE CTAHIINN
http://e-le.lcq.tpu.ru/webct/public/home.pl;

. becrinarnast snextponHas O6ubnnorexka MBaHOBCKOTO rocyJapCTBEHHOTO YHEPIeTUYECKOTO

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

Kpymnueitmas OecruiaTHast 3J1€KTpOHHAs MHTEpPHET OnOmmoreka Jis "TeXHUYECKH YMHBIX'
mozeit http://www.tehlit.ru/;

. DIeKTpOHHas DHUUKIIONEUs DHEPTETUKU

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

. Caiit xagenpsr TOC, HoBocuOMpCKHIl ToCynapcTBEHHBIH TEXHUYECKUH YHHUBEPCUTET

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

Hcnonb3yemoe IHUIEH3MOHHOE IporpaMMmHoe obecredeHue (B coorBerctBuu ¢ Ilepeunem
JIMIEH3MOHHOT 0 MPOrPAMMHOI0 00ecre4eHHs THyl):

1.

s LN

o

Microsoft Office 2007 Standard Russian Academic;

Microsoft Office 2013 Standard Russian Academic;

Zoom Zoom;

[Iporpamma uccienoBanust TypOMHHOM CTYIICHU;

nporpamMma OImnpeaACICHUA TCPMOANHAMHUYCCKUX U TGHHO(bHBHHGCKHX napamMeTpoB BOABI U
BOJSTHOTO T1apa;

«regress» — TporpaMMa pErpecCHOHHOTO aHalu3a Uil  OO0palOTKHM  pe3yabTaToB
JKCHEPUMEHTA;

. WaterSteamPro — nmporpammMa Teriopu3n4eckux 1 TepMOJIUHAMUYECKHX 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. Ocobb1e TPeOOBAHUSA K MATEPHATLHO-TEXHHYECKOMY 00eCreYeHUu 0 THCIHIIIHHBI
B yueOHOM mpouecce HCHONB3yeTcs cieayromee JabopaTopHoe 000pyI0BaHHE IS

IPaKTUYCCKUX U na60paToprlx 3aHSITUH:

Ne

HaumMeHoBanHe ceUHATBHBIX TIOMELIEHH I

HaumenoBanue 000py10BaHHs

l.

AynuTOpHs TS TIPOBEICHUS Y4eOHBIX
3aHATHUI BCeX TUIOB, KYPCOBOTO
NPOEKTUPOBAHUS, KOHCYIbTALIUH, TEKYIIETO
KOHTPOJIS ¥ POMEXKYTOUHOH aTTeCTalllu
634034, Tomckas obnacts, r. Tomck, Jlennna
npocrnekT, 30a, 38

Kpennenune mans npoekropa Perless PRG-UNV - 1 wr.;
Komnnekr yueOHoit mebenn Ha 30 nocagouHbIX MecT;
Komnetotep - 1 w.; [TpoekTop - 1 mwr.

[§)

AynuTopus s NpoBeeHUs y4eOHbIX
3aHATHI BCEX TUIIOB, KYpCOBOTO
NPOEKTUPOBAHUS, KOHCYJIbTALUMI, TEKYIIEro
KOHTPOJIS U POMEKYTOUHOH aTTeCTalliK
634034, Tomckas obyacTs, I. Tomck, JIeHnHa
npocnekt, 30a, 301

Hocka aynuropHas noBopotHas - 1 wr.; KommiexT yueOHoH
Mmebenu Ha 52 nocanoyHslx MecT; Kommnptotep - 1 wr.;
ITpoekrop - 1 wT.

S}

Aynuropus Ui NpoBeNeHUs y4eOHBIX
3aHATHUIH BCEX TUIIOB, KYpCOBOTO
MPOEKTUPOBAHUS, KOHCYJIbTAlMH, TEKYIIEro
KOHTPOJIS U TPOMEXKYTOUHOM aTTecTaluu
634034, Tomckast o6nacTs, r. Tomck, JIeHnHa
npocnekrt, 30a, 302

Kommekt yue6Ho#t Mebenn Ha 42 MocagouHbIX MECT;
Komnstotep - 1 wr.; [Tpoextop - 1 wr.

Ayautopus Asst NpoBeeHUs Y4eOHbIX
3aHSATHUI BCEX THUIOB, KYPCOBOTO
MPOEKTHUPOBAHUSA, KOHCYJIbTallMH, TEKYILETO
KOHTPOJIA U MPOMEXKYTOUHOH aTTeCTallu
(KOMIBIOTEPHBIH KJ1acc)

634034, Tomckas obsacTh, r. Tomck, JIeHHHa
npocnekr, 30a, 32

Kommnexr yueOHolt mebGenu Ha 18 mocaouHbIX MecT;
Komnetotep - 20 wr.; [Tpoekrop - 1 wr.

JlaGopaTopus ¢pusndeckoro
MO/IeTUPOBAHUS

634034 r. Tomckas ob6nacts, Tomck, mp.
Jlennna 30a, koprryc Ne 4, 1015, B

6 TernI00OMEHHHKOB, 5 TENJI00OMEHHBIX KOHTYpPOB, 4
JJIEKTPUYECKUX KOTJIA, 5 TEIJIOBEHTHIISTOPOB, |
napoBo# korel, 1 neasparop, 2 HACOCHBIX YCTAHOBKH,
U3MepUTe/IbHBIC apMaTypa U rpubopsl, 1| komnpeccop,
nporpaMmHoe obecrieyeHue yrpaBieH!s CXeMoH. 1.
JlaGopaTopHBIii CTEH[ MO MCTIBITAHHIO LIEHTPOOEIKHOTO
Hacoca.

JlabopaTopHelii CTEHA MO UCTIBITAHUIO TPYIIITBI
HacoCOB.

JlaGopaTopHbIH CTEH MO UCTIBITAHHIO LIEHTPOOEIKHOTrO
BEHTHJIATOPA.

JlaGopaTopHBIi CTEH MO UCIIBITAHUIO NApaJIIEbHOM

paboThl LIEHTPOOEXKHBIX BEHTHJISTOPOB

PaGouas mporpamma cocraBieHa Ha ocHoBe OOImedl xapakTepUCTHKH 00pa3oBaTeIbHOM

PazpaboTunk:

nporpaMMbl 1o HampasieHuto 13.03.01 TerutosHepreTnka W TEIUIOTEXHHKA, CIICIIHAIA3AIHS
«TemnnoBele anekTpuueckue cranuuuy (mpuem 2020 r., ounast popma 00ydeHus!).

JIOJDKHOCTH

DHUO

Joamcs )/

Cr. npenogasarens HOLL M.H. Byrakosa

C.A.llleseneB

el

!

IIporpamma onno6pena na 3acenannu HOL[ M.H. Byrakosa (mpotokon Ne 44 ot 26.06.2020).

3aBenyromui kadenpoit — pykosoautens HOI[ U.H. Byrakosa
Ha npaBax Kadeapbl
I.T.H., Ipodeccop

-47:77/4797/"’/”'—7%@141{ A.C./

~— ounucs




Jluct n3meHenuii padoyeil mporpaMMbl THCUMIUIUHBI

YuebHblii rox

CopepxaHue /M3MeHEeHHE

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