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1. lesiu OCBOEHUSA TMCIUTIIHHBI

[ensiMmu OCBOEHMS AMCLUMILIUHBI sIBISETCA (popMHpOBaHHE Yy OOYHAIOIIKMXCS OMPEAEeIEHHOTO

OOIT (.

npodeccunoHabHOM e TEIbHOCTH.

6. OOmeit xapaktepuctuku OOII) cocTtaBa KOMMIETEHUMN M TMOATOTOBKH K

Kon " . CocTaBJsioImue pe3yJIbTaTOB 0CBOCHUS
HMKATOPBI A0CTHKEHUsI KOMIeTeHIU i .
KOMIIETEHIH HaumeHnoBanune (1€CKpUNTOPBI KOMIETEHINI)
" KOMIIeTeHI{HH Kox HaumenoBanue
Kon HaumenoBanue
HHIHKATOpa MHINKATOPA AOCTHKEHHS
Tprmenser npu Brajeer ONbITOM HCIIOIb30BAHUS
KOHCTPYUPOBAaHHUHU 3HaHHE IK(Y)-5.1B1 OCHOBHBIX 3aKOHOB  YpABHCHHUH
it MPOLIECCOB, IPOUCXOIANIMX B
3aKOHOMEPHOCT TEIIO9HEPTETHYCCKHUX YCTAaHOBKAX
VLIIK(Y)-5.1 :EZHSEE&B;(EE E:;ngﬂ;f:; 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
BOIIONHSCT TeXHIUCCKHIG 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 . QHAJIM3HPOBATh PE3YJIBTATHI
t 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 TCHHOMCXEHH'-ISCKOC Brageer onbIToM 000CHOBaHHS
06OpY/IOBAHHE TEILIOBHIX HPOCKTHBIX PEIICHUIT IPU pa3padoTKe
SMEKTPOCTAHIHA IK(Y)-5.3B1 | obopymoBanus TOC (mapoBble KOTIIHL,
[lpusmMacT u 0G0CHOBbIBACT TapoBbIe TYPOUHBI) C YYETOM YCIOBHI
KOHKPETHbIC TEXHUUECKHE pabors!
pemmenus pu paspatoTke Ymeer OGOCHOBBIBa”g: [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 00BSICHATh BIUSHHE YCIOBUH
WLIIK(Y)-5.4 o6opynosatus TIC Ha TIK(Y)-5.4y1 | Paborst oGopynosarus TIC na
OHHIMACMEIC MIPHHUMAEMbIC KOHCTPYKTHBHBIC
KOHC I:(TPIBHBIC CLICHUS DOIICHIA
Py P ’ 3HaeT BIUSHUE YCIOBUH pabOTHI
TIK(Y)-5.431 | obopynoBanus TOC Ha npuHHMaeMble
KOHCTPYKTHBHBIC PCIICHHS
2. Mecto aucuuminnsl B crpykrype OOII
JlucuuruiiHa OTHOCHUTCST K BapUaTUBHOW 4YacTH y4yeOHOro rmjaHa o0pa3oBaTelnbHOM
ImporpamMmal.
3. HnaﬂnpyeMble pe3yabTaTbl Oﬁy‘leﬂlflﬂ o JIMCIMIIJINHE
ITocne YCIICHIHOT'O OCBOCHUA TUCHUIIIIMHBL 6y,HYT C(l)OpMHpOBaHI)I PE3YIBTATEI 06y‘IGHI/I5[I
ILnanupyemble pe3y/IbTaThI 00YYEHHSI 110 JUCIUILINHE Hnpnkarop
Kon HaumenoBanue JIOCTHKEHH S
KOMIIeTeHIHH
P/l Hcnons30BaTh riIy0OKHE €CTECTBEHHOHAYYHBIE, MATEMATHUECKHE M HHXKEHEPHBIE 3HAHMS [IPU M.IK(Y)-5.1
ITOCTAHOBKC M PCIICHWH 3aJ1a4 aHaJIn3a pa6OTBI Typ6I/IH TCIIJIOBBIX U ATOMHBIX BHCKTpOCTaHHI/If/’I HLIIK(Y)-54




P/12 PazpabareiBaTh MaTeMaTHUECKHE MOJIEIIN ITPOLIECCOB B TypOMHAX U TYpOUHHBIX CTYHEHSX, HLIIK(Y)-5.2
000CHOBBIBaTh KOHCTPYKTOPCKHE PEIICHNUS SJIEMEHTOB H y3JI0B APOBBIX TypOUH ggﬁgggi
P13 HMmeTh nepBUYHBbIC HABBIKM IIPOEKTHPOBAHMS IaPOBOM TypOUHBI, €€ JeTalleil U y3/I0B WLIIK(Y)-5.2
OneHouHblE  MEPONpPUATHS  TEKYLIEr0o KOHTPOJS U INPOMEXKYTOYHOW  aTTeCTalluu
MPEJICTABJICHBI B KAJICHIAPHOM PEUTUHT-TUIAHE JUCUIUTUIMHBI.
4. CTpyKTYypa M coepKaHue U CHMIIIMHbI
OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH
Dopmupyemblit Obnem
Paznesbl AMCHMIINHBI pesyabrar Buasl yueOHoii JesiTeJbHOCTH BpPEeMeHH,
o0y4JeHus Mo u.
AUCHHUILIHHE
Jlexmm 2
Pa3gen 1. O6mue cBeieHust 0 TypouHe U P11 IIpakTHYyeCcKHe 3aHATHUSL 4
TYpOMHHON yCTAHOBKe JlabopaTopHBbIE 3aHATHA 2
CamocrosiTenpHas padoTa 40
Jlexmun 4
Pa3nen 2. TenuioBoii npouecc TypOUHHO# PII1, PII2, P13 IIpakTuueckue 3aHATUS 4
CTyNEeHH JlabopaTopHBbIE 3aHATHSA 2
CamocrosiTenpHas padoTa 40
Jlexrm 2
Pa3nen 3. MHoOrocTyneH4aTbie mapoBblie P2 IIpakTuueckue 3aHATUS 4
TypOHHBI JlaGopaTopHble 3aHATHS 2
CamocTositensHas padoTa 40
Jlexuu 2
Pa3nen 4. PaGora TypOuH npu P11, PII2 ITpakTHyeckue 3aHATUS 4
nepeMeHHBIX peKHMax ’ JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Pa3nen 5. TypOouHbI 1151 I Jlekun i
KOMOMHHMPOBAHHOTO NMPOU3BOACTBA P12, P/13 PAKTHHCCIE SAMATA
—— JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuu 2
Pa3gen 6. OcHOBBI pery1upoBaHus P2 ITpakTHyeckue 3aHATUL 0
NMAPOBLIX TYPOHH JlabopaTopHbIe 3aHATHS 2
CamocTositensHas paboTa 40
Jlexuun 4
Paznen 7. KonnencanmoHuble Pl IIpakTuueckue 3aHATUS 0
YCTPOiicTBa MAPOBLIX TYPOUH JlabopaTopHbIe 3aHATHS 0
CamocTositensHas paboTa 34

Cojepxkanue pa3ienoB AUCITUTUINHBI:

Paznen 1. Ooujue ceedenusn o mypoune u mypounnoil ycmanogke

[Ipeamer mn 3amaum kypca. COBpEMEHHOE COCTOSHHME TEIJIOHEPIeTUKA W TMEPCIIEKTUBBI €€
pa3BuTHs. Ponb nmapo- v ra30TypOMHHBIX YCTAaHOBOK B SHEPTETUKE U JPYTrUX oTpaciisix. Mcropus
pa3Butusa typOoctpoenus. [Ipunuun paboTel TypOuMHHOTO ABHUratens. THUIoBas KOHCTPYKLIHS
napoBOi TYpOUHBI, €6 OCHOBHBIC Y3JIbI.

TeMBbl JeKINA:
1. Bsenenme. IlocrtaHoBka

3a/1aud  WCCIICIOBAHUS  JUCIUIUIMHBL ~ McTopus

Typ6ocTpoeHusi. OCHOBBI YCTPOCTBAa COBPEMEHHBIX MTAPOBBIX TYPOHH.
2. Cxema um mWKJI TpocTremied maporypounHoi yctaHoBku. MomHoctd U KIIJ[ TypOunbl n

TypOMHHOM yCTaHOBKH.

pa3BUTHS

Pasznen 2. Tennosoii npoyecc mypounnoi cmynenu




OcHOBHbBIE YypaBHEHHsI TOTOKa JUIsI CXKHMAEMOW KUIAKOCTH: COCTOSIHUS, HEpa3phIBHOCTH,
KOJMYECTBAa  JIBIKEHUS, coxpaHeHHs oHepruu. [loHsATHE MJIOCKOMApayuIeIbHOTO U
MPOCTPAHCTBEHHOTO TedeHus. llapameTpbl momHOTO TOopMOkeHus. KoudyszopHoe wu
muddy3opHoe TedeHwe moToka. Kpuruueckume mapamerpbl mnoroka. Cyxupawoomuecs U
pacmmpsitoniiecs: kKaHajabl. DOpMbI KaHAJIOB TYPOMHHBIX PEIIETOK, OTKIIOHECHHE TIOTOKA B KOCOM
cpese. llorepu mpodunpHble, KOHIIEBbIE, BOJHOBbIE, OT HECTAlMOHAPHOCTH IOTOKA.
Koaddumnment morepu sHepruu B pemieTke, kodddunueHT pacxona. CTeneHb PeakKTHBHOCTU
cTyneHu. TpeyroapbHUKN CKOpOCTed. Ycuiue Ha pabouyux JonaTtkax cTyneHdu. OTHOCUTEIbHBIN
KIIJI ma nomatkax cTymeHH U (HaKTOpbBI, €ro omnpeneisioniue. be3pasMepHOe OTHOIICHUE
CKOpOCTeM Kak KpUTEpUH HKOHOMUYHOCTH CTYNEHH M €ro ONTHUMalbHOE 3HAYeHHUE.
OnTuManbeHbI pacnojaraemblid Teronepenan cryneHd. CTyneHd ¢ JUIMHHBIMHU JIOMATKaAMH,
MeTOJIbl MPOoGUINPOBAHUS JOMaTOK. J[OMOJHUTENbHbIE TOTEPH B CTYNEHH M OTHOCHTENBHBIN
nonarounbiii KIT/I. Ctynenu ckopoctu.

Tembl JeKkumia:

3. Tedenme ra3za B KaHajdax TYpOMHHBIX CTyneHer. OCHOBHBIC YpaBHEHUS JABUKCHUS
CKUMAEMOM KUIKOCTH.

4, XapaKTepUCTHUKHU MOTOKA MPU U30IHTPOMHUIHOM pACIIUPEHUU Ta3a B KaHajaxX. OTHOIICHHE

JaBJICHUI Ha KaHai. KpuTudeckue mapamMeTpsl MOTOKa,

PeanpHOe TeueHue ra3a B KaHaNaXx.

['eomeTprueckue U ra30MHAMUYECKHIE XapaKTEPUCTUKU TYPOUHHBIX PEIIETOK.

[Totepu npoduibHbIE, KOHIIEBbIE, BOTHOBBIE.

O060011IeHHbIE Ta30JUHAMUYECKUE XapaKTEePUCTUKH PELIeTOK. Pacimmpenne noroka B KOCOM

cpe3e TyYpOMHHBIX PEIIETOK.

9. CreneHb peakTUBHOCTH CTYIEHH. TpPEYroIbHUKH CKOPOCTEH CTYIEHHU.

10. Ycunume, nericTBytomiee Ha pabodue JIOMATKH.

11. OtHocutenpHelid nonatounslid KIIJ[ ctynenu. be3pazmepHoe OTHOIIEHHE CKOPOCTEH Kak
KpPUTEPUH HKOHOMHYHOCTH CTYI€HH M €ro ONTUMaJibHOE 3HaueHue. OnTUMabHBII
pacroJiaraeMblil Terionepenas CTyIeHu.

12. Crynenu ckopoctu. OnpesiesieHre reOMETPHIESCKUX pa3MepOB TYPOUHHBIX CTYIICHEH.

13. Crynenu ¢ ATUHHBIMH JIOTIATKaMHU. YIIPOIIEHHOE YpaBHEHHE paJAUaTbHOTO PAaBHOBECHS.
Mertoap! poguIHpOBaHUsI IONATOK TYPOMHHOM CTYIICHH.

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

N oo

Tembl NIpaKTHYECKUX 3AHATHIA:

Pacyer TeopeTnueckoro mpouecca pacIMpeHus B CyKUBAIOIIUXCS COIUIAX.

Pacuer TeopeTnueckoro npouecca pacuIMpeHus B paCIIUPSIIOIIMXCS COTLIax.

Pacyer neicTBUTENBHOTO NMPOLECCa PACIIUPEHHS B CY’)KHBAIOIIUXCS COIIAX.
Pacuer neiicTBUTENBHOTO NpOIECCAa PACILIMPEHUS] B PACILIUPSIONINXCS COIIAX.
I'eomeTpHuueckue XapakTepUCTUKU TYPOMHHBIX PEIIETOK C MINHAPHYECKUM OaHIaXKOoM.
['eomeTprueckue XapaKTepUCTUKU TYPOMHHBIX PEHIETOK ¢ KOHMUECKUM OaH/1aKoM.
TennoBo# pacueT TypOUHHOW CTYIICHH.

Pacuer onTuManbHOTro 6€3pa3MepHOro OTHOILIEHHS CKOPOCTEeH TYpOMHHOM CTYIEHHU.
Onpenenenre reOMETPUYECKUX pa3MepoB cTyneHu. Yacts 1.

10 Onpenenenne reoMETpUYECKUX pa3MepoB cTyneHu. Yactp 2

11. TlpodunupoBanue J0MaToK TYpOUHHBIX CTyreHen. Yacts 1.

12. IlpodunupoBanue JonaToK TypOUHHBIX cTyneHel. YacTp 2.

©CoNoA~wWNE

Ha3panus 1abopaTtopHbIX padoT:

1. H3ydeHuwe KOHCTPYKIHI mapoBbIX TypOuH. YacTh 1: poTOpHI.
2. V3ydeHue KOHCTPYKIHH MapoBbIX TypOUH. YacTp 2: TUCKH.
3. M3ydyeHue KOHCTPYKIMI MapoBBIX TypOuH. YacTh 3. TIONmaTKH.



W3yuenne KOHCTPYKIMA apoBBIX TypOuH. HYacTp 4. JonaTkH.

N3yuenne KOHCTPYKIIMi MapoBbIX TypOuH. YacTe 5: kopmyca.

W3yuenne KOHCTPYKIMHA apoBbIX TypOuH. YacTs 6: My ThL

N3yuenne KOHCTPYKIIMI MApOBBIX TypOUH. YacTh 7. BaJOMOBOPOTHOE YCTPOHCTBO.
W3yuenne KOHCTPYKIMKA NapoBbIX TypOuH. YacTe 8: MOIIINITHUKHY.

N3yuenne KOHCTpYKIMIA napoBbIX TypOuH. YacTe 9: KianaHsl.

10 HccnenoBanue XxapakTepUCTHK TYPOMHHOM CTYNCHH.

©oN A

Pa3nen 3. Muozocmynenuamute napoevie mypounsl

Cxema ycTpoWCTBa AaKTUBHOM W pEaKTUBHOM TypOMHBI. (OCHOBHBIE NPEUMYIIECTBA
MHOTOCTYIEHYaThIX TypOuH. lcrnonp3oBaHHe MOTEpU C BBIXOAHOHW CKOPOCTBIO B CTYIEHSX.
Koadduunent Bozpata Teruia. [loHsTHE PEryIHpYIONMX U HE PEryaupyeMbix cTyneHeid. OCHOBBI
BbIOOpa KOHCTpYKUMH TypOuH. JleneHue cTyneHed KOHACHCALUMOHHBIX TYpOMH Ha TPYIIIbL.
[IpenenpHas v eAMHUYHAS MAKCUMaIbHAs MOIIHOCTh TypOWHBL. CIOCOOBI yBENMUYEHUS MPEeIbHOMN
MotHocTH. KoHIeBble ymioTHeHus TypOouH. Cxema OTBOJa M MOJBOJA Mapa B YIJIOTHEHUHU. THIIBI
KOHIIEBBIX yIUIOTHEHUU. PacdeTHas MOIIHOCTh TypOuHBL BpIOOp Temmomepemana u THIa
perynupyromieii  crynenu. lIpeaBapurenbHass — OIlEHKa  pa3MepoB NEPBOM U MOCIEIHEH
HEpEeryIupyeMbIX cTyneHei. OnpeneneHue yucia CTylneHel 1 pacnpeaeseHne Teronepenana MexIy
HUMHU. OcoOEHHOCTH pacyeTa CTYMEHEeW OTIENbHBIX TPYII KOHJEHCAIMOHHBIX TypOuH. CTyneHu
OonplIoNd BeepHOCTH. BBIOOp YacTOTHI BpallleHHs, YMCIa BAJOB M LIMIMHAPOB TypOuHBL. OceBble
yCcHIIns B TypOMHAX U cOCcOObl UX ypaBHOBEILIMBAHUS

Tembl JeKkumia:

15. IlpenmymiectBa ¥ HEIOCTAaTKA MHOTOCTYMEHUYaThiXx TypOuH. KosddunmeHnt Bo3Bpara

TEIUJIOTHI.
16. OceBble ycunusi, OEHCTBYIOIIME HA POTOP TYpOMHBI U METOJbl WX YpPaBHOBEIIMBAHUS.
KoHn1ieBble ymioTHEeHHs MapoOBbIX TYpPOHUH.

17. OcHOBBI KOHCTPYMpPOBAHHUSI MPOTOYHOM YAaCTH MHOTOCTYHEHYaThiX TypOuH. OmpezneneHue

qucia CTyIeHeH U pacupeeNIeHre TeIIONEepenaaoB M0 CTYICHSIM TypOUHBIL.

18. IlpenenvHass MoOHTHOCTH TYpOWHBI. CHOCOOBI TMOJYYEHUS] MOIIHOCTH TYpPOWHBI BBIIIES

MpEeIEIbHOMU.

TeMbl NpakTUYECKUX 3aHATHIA:

13. IIpenenpHast MOIHOCTH OJJHOIIOTOYHOM TYpOUHBI.

14. Onpenenenue CTPYKTYPHOU CXeMBbI TypOUHBI.

15. Onpenenenue yncna CTyneHe napoBoi TypOUHBI.

Ha3panus 1abopaTtopHbIX padoT:

11. Vzydenne koHCTpYKIHMi mapoBbiXx TypouH. Yacts 10: Bnaroynaienue.

12. N3yueHne KOHCTpYKUM apoBbIX TypOuH. YacTs 11: onopHbIe MOAIIUITHUKY.
13. V3zydenne KOHCTPYKIMI mapoBbIX TypOouH. YacTs 12: ymopHbIe MOIIIUITHUKH.
14. N3yuenune KOHCTpYKIM apoBbIX TypOuH. Yacte 13: ymmoTHeHUs.

Pa3nen 4. Paboma mypoun npu nepemenHbixX percumax

IlonsTE TNEpPEMEHHOTo (HEpacyeTHOro) pekuma. llepeMeHHBI pEXUM CYKHUBAIOIIUXCSA H
pacmmpsonmxcs pemerok. CeTka OTHOCUTENBHBIX pacxonoB. IIpenenbHoe OTHONICHWE JAaBICHUM IS
paclMpsIonIencss pelmeTkd. V3MeHeHue CTENeHM peaklud U pacxoja Iapa 4epe3 CTYIICHb.
Pacnpenenenue naBieHuil U TEIUIONEPENALOB B CTYIEHIX TYpOUHBI IIPU U3MEHEHUH pEXHUMa pabOTHI.
BnusiHue OTKJIOHEHHMS HA4aJdbHOIO J[aBJIEHUS IIapa INpU pPa3HbIX CHUCTEMAax MapopaclpeneicHus.
N3menenne sxkoHomuyHOCcTH U HajexHOCcTH. KIIJ cTymeHu mpu M3MEHEHHHM pexXuMa ee PadOoThI.
JleTanbHbIM pacyeT NEpPEeMEHHOT0 pexkuMa paboThl cTyneHu. [IpubnmkeHHbIe METOIBI pacyeTa.

Tembl JeKkumii:
19. PaGora TypOWHBI pu MIEPEMEHHOM peKuUMe. JleTambHbIi pacdyeT MpOTOYHON YacTH TYpOUHBI



Ha [IEPEMEHHBII PEIKUM.

20. JleTanbHbBIN pacdeT MPOTOYHON YaCTH TypOMHBI HA IIEPEMEHHBINA PEXKHM.

21. PacnpenencHre OaBIEHUN M TEIUIONEPENaT 0B IO CTYNEHAM TYypOWHBI NPH NEPEMEHHOM
pacxoze napa. Usmenenne KIIJ[ B nepeMeHHOM pexume.

22. TenioBO#M TpoliecC TypOMHBI MPH MEPEMEHHOM IMPOIyCKEe Mapa M Pa3InYHbIX CHCTEMax
mapopacIpeaesieHusl: IPOCCEIbHOM, COTUIOBOM, 00BOTHOIA.

TeMbl NpakTUYeCKUX 3aHATHIA:

16. PacueT nepeMeHHOT0 peKuMa TypOUHHON CTYIICHH.

17. Pacyer mepemMeHHOTO pexuma paboOThl  TypOMHBI C  JPOCCETBLHON  CHCTEMOM
napopacrpeaeIeHUs.

18. Pacyet mepeMeHHOT0 pexxuMa paboThl TYpOUHBI C COTIOBOM CUCTEMOM mapopacupeiecHus

Ha3Banus 1adbopaTopHbIX padoT:

15. MccnenoBanue COMIOBOM CUCTEMBI MapopacipeaesieHus mapoBoil Typounsl. Yacts 1.
16. VccnenoBanue cOmIOBOM CHUCTEMBI TTapOpacIpeiesieHHs TapoBOi TypOuHBI. YacTs 2.
17. UccnenoBaHue COIMIOBOM CUCTEMBI MapopacipeaesieHus mapoBoil Typounsl. Yacts 3.

Pasznen 5. Typounst 011 KoMOUHUPOGAHHO20 NPOU3EOOCMEA IHEPZUU

TypOuHBI ¢ MPOTUBOAABICHUEM U YCIOBHS UX IpUMeHEeHUs. CBSI3b MEXy MPOTHBOIABICHUEM U
Harpy3koil TypOunHbl. OCOOEHHOCTH KOHCTPYKTHBHOTO odopmiieHHs. TypOUHBI C MTPOMEKYTOUYHBIMU
peryaupyembiMu  oTOopamu mapa. I[lporeccwl pacimmpenuss mapa B hs- muarpamme. JluarpaMmbr
pexumoB. KoncTpyktuBHOe odopmienue TypouH. I[loBopoTHple mmarpammbl. TypOWHBI ¢
IBYXCTYIEHYAThIM  OTONMUTENBHBIM  OTOOpoM mapa. Jluarpamma pexkumoB. KoHcTpykimm
TeTT0(UKAITMOHHBIX TYPOUH.

Tembl JeKkumii:
23. [IpoTuBOJaBIEHUYECKUE TYPOUHBI.
24. TypOWHBI ¢ OTHUM PETYIHPYEMBIM OTOOPOM, TYPOUHBI C IBYMS PETYITUPYEMBIMH OTOOpaMH.

TeMbl NpakTUYeCKUX 3aHATHIA:
19. OcobenHoctu pacyera MPOTOYHON YaCTH MPOTUBOIABICHYECKUX TYPOUH.
20. OcobeHHOCTH pacyeTa MPOTOYHON YacTH TYpPOUH C PEryIupyeMbIMU 0TOOpaMu mapa.

Pa3znen 6. Ocnogwl pezynuposanusn napoewvix mypoun ‘

3amaun  perynupoBaHHMs TypOMH. YpaBHEHHE MOMEHTOB TypOoreHepaTopa. Y CIIOBHE
IIOCTOSIHCTBA 4acTOThl BpamieHuss. CTaTUCTHUYECKas XapaKTEPUCTHKAa CHCTEMBbl pPETYJIMPOBAHUS.
Huarpamma IllernseBa. CterneHr HEPaBHOMEPHOCTH M HEUYBCTBHTEIBHOCTU. PammonanbHas ¢opma
CTaTUYECKOl XapakTepucTuku. PaboTa perynmupoBaHus npu MapajieIbHOM BKIIOUYCHHH T€HEPAaTOPOB.
OCHOBBI CTaTHYECKOTrO MPOEKTHPOBAHUS peryiaupoBaHus. [lepexonHble mpoliecchl peryaupoBaHUs
TypOouH. OCOOEHHOCTH pEryaupoOBaHMs TEIIOPHUKAIMOHHBIX TypOuH. IloBOpoTHBIE aUadparmel.
3ana4yu U BUABI 3alIUT MApOBBIX TypOUH. 3aliuTa OT MOBBIIEHUS CKOPOCTH BpaleHus. Pene oceBoro
cnura. llpemoxpanurtenbHble W oOpaTHble KiamaHbl. CTOMOpHBIE M OTCEUYEHHBIC KIIANaHbI.
CepBOMOTOpPHI KJIAMAHOB.

Tembl JeKkumii:

25. CamoperynupoBanue  TypOoreHepatopa.  Craruyeckas  XapakTepUCTHKAa  CHCTEMBI
perynmupoBanusa. Jumarpamma IlernseBa. Cxema peryjJupoBaHusi C  OJHOKPATHBIM
YCUJICHHEM.

26. HeuyBCTBUTEIBHOCTh CHUCTEMBI PETYIHpPOBaHMs. MeXaHU3M yIpaBieHUs TYpPOMHOM.
[TapannensHas paboTa TypOOreHepaTopoB B sHeprocucreMe. PerynmupoBanue TypOMH C
perynupyeMbiM oT60opom napa. CUCTeMBbI 3aIUThI TYPOUHBI.



Paznen 7. Konoencayuonnovie ycmpoiicmea napoewvix mypoun

Ha3nauenne KOHAEHCAIMOHHBIX YCTpOMCTB. (CxeMa KOHJCHCAIMOHHONW YCTAaHOBKHM U €€
DJIEMEHTEL. Turmsl KOHJIEHCATOPOB. KoHncrpykuus IIOBEPXHOCTHOI'O KOHJEHCaTOopa.
Bo3znyxoorcaceiBatomue — yctpoiicTBa. Temmeparypa KOHIEHcCaTa M €ro  IMEPEeOXJIaxICHUE.
XapakTepucTuka MapoCTPYHHOTO MkekTopa. OOMmUN MOPSIOK TEIUIOBOTO pacyeTa KOHACHCATOpa.
TennoBoii 6anmaHc KoHJeHcaTopa. BpiOop KpaTHOCTH OXJIaKIEHUS U CKOPOCTU JBHMXKEHHS BOJbI B
TpyOkax. PacueTr moBepXHOCTH OXJIaXIECHUS, YMCIIa XOJI0B BOJIbI, YKCIIa TPYOOK U MX JJIMHBI, Pa3MEpOB
TpyOHOM JOCKH.

Tembl Jiekumii:

27.CocTaB W Ha3HA4YCHUE DJJIEMEHTOB KOHJCHCAIMOHHOW YCTAaHOBKM TapOBO TypOWHBIL
DaxTOpEI, ONPEACIAIOINE NABICHUE B KOHIEHCATOPE.

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

Tembl NIpaKTHYECKUX 3AHATHIA:

21. PacueT BOASIHOTO KOHACHCATOPA MapOBOM TYpOHHBI.

5. Opranusanusi CaMOCTOAITEILHOM PadoThI CTY/ICHTOB

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

— Pabora ¢ neKIMOHHBIM MaTepUAIOM, TOUCK U 0030p TUTEPATYPHI M MIEKTPOHHBIX UCTOYHUKOB
nH(OpMAaLIUY IO MHIUBUAYAIBHO 3aJaHHOU MTpodiieMe Kypcea,

— U3ydenue TeM, BRIHECEHHBIX HAa CAMOCTOATEIBHYIO MPOPAOOTKY;

— Tlowuck, ananus, CTpyKTypUpOBaHHE U TIPE3eHTALMS WH(OPMAIIUY,

— BrinmonHenue noManiHuX 3aaHANA, pacyeTHO-TpadUIecKuX paboT U TOMAITHUX KOHTPOJIbHBIX
pabor;

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

— Broinmonnenue kypcoBoil paboThl WM MpoOeKTa, padoTa Hall MEXAUCUUILTUHAPHBIM MPOEKTOM;
(COKpaTUTh — OCTaBUTh TOJBKO «BbINOIHEHNE KypCOBOTO MPOEKTA»)

— MHccnenoBatenbckast paboTa U y4yacTHe B HAYYHBIX CTYICHYECKUX KOH(EPEHIUAX, CEMUHApax
Y OJTUMITHA/IAX,

— AHanu3 HayYHBIX ITYOJIMKAIIUN 110 3apaHee OMPE/IeTICHHON MPEernoaaBaTeIeM TEME;

— IloaroroBka Kk KOHTPOJIBHOU PabOTE M KOJUIOKBHYMY, K 3a4e€Ty, YK3aMEHY.

6. YueOHO-MeTOAMYECKOE U HH(POPMANIMOHHOE o0ecTeYyeHne TUCIHIIHHbI

6.1. YueOHO-MeTOAMYECKOE 00ecIeYeHue

OcHoBHas1 JuTEpaTypa

1. ITapoBbie u razoBble TypOuHBI ans snektpoctanuuii. / A.I. Kocriok, B.B. ®@ponos, A.E.
bynkun, A 1. Tpyxunii; mox pen. A.I'. Koctioka. — M.: M3gatenbckuit njom MOU, 2016.
Cxema goctyna: http://www.studentlibrary.ru/book/ISBN9785383010259.html.

2. JIamkoB, Bacwmii IrnatbeBud. TernmoBbie IBUTATEIN U HAarHETATEN! : yaeOHoe mocobue / 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. I[lapoBwsie TypOuHBI. Teopusi TemiaoBoro 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.


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

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

4, lernseB, Aunpeit Bmamumuposuu. IlapoBbie TypOunbl. Teopus TEIJIOBOTO Mpolecca u
KOHCTPYKLUHU TypOuH yueOHuK: B 2 kH.: / A. B. llernseB . — 7-e u3x., nepepad. u gom. —
ExarepunOypr: ATII, Ku. 2 . — 2015. — 416 c.: um.
URL: http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Cbook%5C311997

5. ATOMHBIE JIEKTPOCTAHIINH [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue / A. M. AHTOHOBa, A.
B. Bopo0OwéB; HanmonansHbIi MccaeoBaTenbckiii TOMCKUN TOTUTEXHUYECKU YHUBEPCUTET
(TITY). — 2-¢ u3a., nepepad. u gom.. — 1 kommbsroTepHsbiid daiin (pdf; 3.9 MB). — Tomck: U3 a-
Bo TIIY, 2010. — 3aryiaBue ¢ TUTYIBHOIO 3KpaHa. — OJEKTPOHHAs BEpcUs IE€YaTHOM
nyomukanuu. — Jloctyn u3 cetu HTB TIIY. — Cucremusie tpeboBanms: Adobe Reader.
Cxema goctyna: http://www.lib.tpu.ru/fulltext3/m/2010/m43.pdf

JonoHuTe/ILHASI IUTEPATypa
1. Ta3omepekauwBaromue arperatbl C Tra30TypOMHHBIM TPUBOJOM HA MaruCTPaIbHBIX
razomnpoBojiax : yueonoe nmocodbue / b. I1. Tlopmakos [u ap.]; Poccuiickuii rocynapcTBEHHBIN
yHuBepcuteT HedTu U raza uMm. M. M. I'yokuna (PI'Y Hedtu u I'aza). — Mocksa: Hempa,
2010. — 246 c.: win.. — bubmuorp.: c. 244-245.. — ISBN 978-5-8365-0358-1.
2.  UYymaxos, IOpwuit Anexcanmpoud. Teopuss W pacyeT TPaHCIOPTHBIX Ta30TypOWHHBIX
neurareneit : yaeonuk / FO. A. UymakoB. — Mocksa: @opym HUuadpa-M, 2012. — 448 c.: ui..
— Bpricmiee o6pazoBanmne. — bubmmorp.: ¢. 441-442.. — ISBN 978-5-91134-673-7. — ISBN
978-5-16-006055-2.
3. Tpyxunwuii, A.Jl.. [laporazoBbie yCTaHOBKH JICKTpOCTaHIUM : yueOHuK / Tpyxuuii A.Jl.. —
MockBa: MD3H, 2017. - 675 c.. — ISBN 978-5-383-01057-0. Cxema pocryma:
http://www.studentlibrary.ru/book/ISBN9785383010570.html

Kypuanot

«TermmosHepreTuka.

«["a30TypOMHHBIE TEXHOJIOTHUN.
«3JIGI<TpI/IIIeCKI/Ie CTaHIINN).
«IHEPTOX035UCTBO 32 pyOESIKOMY;

«W3BecTus By30B», cepusi: DHEPIEeTHKA,
«MwupoBas SJHEpreTUKa;
«Hepro0e30MacHOCTh U SHEProcOepeKeHUEY;
«TermmosHepreTuka» — peepaTuBHBIN XKypHAIT,
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 np. oOpa3zoBarenbHble U OMOJIMOTECYHBIC
pecypcehbl):
1. Caiit cnenmanbHOCTH «TETIOBBIE DIEKTPHUUESCKUE CTAHITUN
http://www.03-ts.ru/;
2. WebCT - TemmoBsie 37eKTpUYECKHE CTAHIIUN



http://catalog.lib.tpu.ru/catalogue/document/RU%5CTPU%5Cbook%5C311994
http://www.studentlibrary.ru/book/ISBN9785383010570.html
http://www.03-ts.ru/

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

3. becnimatHas snekTpoHHas OuOIMOTEKa MBaHOBCKOTO TOCYIapCTBEHHOTO IHEPTEeTHYECKOTO

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

4. KpynHeiimas OecriaTHas 3JIEKTpOHHas MHTEpHET OMONIMOTeKa Ui "TEXHUYECKH YMHBIX"

mronen http://www.tehlit.ru/;
5. DneKkTpoHHas DHUHUKIIONEUs DHEPTeTUKH
http://twt.mpei.ac.ru/ochkov/trenager/trenager.htm;

6. Caiit xageapsr TOC, HoBocuOHMpCKMII TOCYZapCTBEHHBIM TEXHHYECKHH YHUBEPCUTET

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

[Ipodeccuonanbupie 0a3bl JaHHBIX M MHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI JOCTYIHBI MO

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

JlunensuonHoe nporpaMMmHoe obecrieueHue (B coorserctBuu ¢ Ilepeunem

nporpammHoro obecnieyenusi TIIY):

[Ipesenrtanuu nexiuii B cpeae PowerPoint.
KoMnbroTepHbIe IPOrpaMMBL:
[Iporpamma uccnegoBaHust TYpOMHHOM CTYNCHH;

MPwnh e

BOISHOIO Iapa,
5. «regress» —
OKCIICPHUMCHTA,

nporpaMMa  perpecCHOHHOTO

6. WaterSteamPro — nporpamma Temiopu3nyeckux U TePMOJAMHAMUYECKUX CBOMCTB paboyero

Tela,

aHajin3a

nporpaMma OIpeAeseHUs] TEePMOJNHAMUYECKUX U TEIIOPU3NYECKUX IMapamMeTpoB BOJbI U

TSt

7. «TABL1», «TFS», «TFM» — nis pacdeTa CBOMCTB TEIIIOHOCHUTEICH.

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 TPeOOBAHNS K MATEPUAIBHO-TEXHUYECKOMY 00ece4eHU 0 TUCIUNINHBI

B yueOHOM mporiecce HCoib3yeTces Cleayroliee JIabopaTopHOe 000PyIOBaHHE IS
PAKTUYECKHUX M Ja0OPATOPHBIX 3aHATHIA:

Ne HaumeHoBaHHe CIIeHHAIbHBIX IOMELLEHU I HanmenoBaHue 060py10BaHus

1. | Ayautopus s MpOBEACHUS YIeOHBIX 3aHATHI BCEX THIIOB, Kpemnenue mist mpoekropa Perless PRG-
KypPCOBOTO TIPOEKTUPOBAHUS, KOHCYIbTAINH, TeKyIiero KoHTpoas | UNV - 1 mr.;
U TIPOMEXYTOYHOH aTTecTaluu Kommiekr yuebHoi mebenu Ha 30
634034, Tomckas obnacts, . Tomck, Jlennna npocnekr, 30a, 38 nocaiouHbix MecT; KomnbroTep - 1 mr.;

ITpoekrop - 1 mr.

2. | AynuTopus 11 IPOBEICHHS YICOHBIX 3aHITHH BCEX THIIOB, Hocka ayauropHas moBopoTHas - | mrT.;
KypCOBOTO IIPOEKTHPOBAHMS, KOHCYIbTALMH, TeKyIero KoHTpois | Komruiekr yueOnoi mebenu Ha 52
Y IPOMEXKYTOUHOU aTTeCTaluu nocago4Helx MecT; Kommerotep - 1 mrt.;
634034, Tomckas obsacts, . Tomck, Jlennna npocnekr, 30a, 301 | IlpoekTop - 1 mir.

3. | AyauTopus Juis IpoBeieHHUs y4eOHbBIX 3aHATHH BCEX THIIOB, Kommiekr yuebHoi mebenu Ha 42
KYpCOBOTO IPOEKTHPOBAHUS, KOHCYIBTAIIHA, TEKYIIET0 KOHTPOJIS | mocanodHbx MecT; Kommerotep - 1 mr.;
1 IPOMEXYTOUHOU aTTeCTalMU TIpoekrop - 1 mir.
634034, Tomckas obsactp, . Tomck, JIennna npocnekt, 30a, 302

4. | Aynuropus I IPOBECHUS YU4eOHBIX 3aHITHIA BCEX THIIOB, Kommnekr yuebHo#t mebenu Ha 18

KyPCOBOT'O IIPOCKTUPOBAHUSI, KOHCYJIbTALMH, TEKYIIErO KOHTPOJIS
1 TIPOMEXYTOYHOH aTTecTaIiy (KOMITBIOTEPHBIN KIacc)
634034, Tomckas obnacts, . Tomck, Jlennna npocnekr, 30a, 32

mocatouHbIX MecT; KommbroTep - 20 mT.;
TIpoekrop - 1 mir.

JJUIECH3UOHHOI'0

00paboTKH  pPEe3yJbTaTOB



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/

nporpamMmel 1o HampasieHuro 13.03.01 «TenmosHepreTuka W TEMJIOTEXHHUKA» CIIEIHMATU3AIUSL
«TenunoBele anextpuueckue ctanuuny (mpuem 2019 r., 3aounas Gpopma oOydeHus).

PazpaboTunk(un):

)
JIO/DKHOCTD Toafiucy Y/, DUO

v
Cr. npenogasarens HOLL M.H. ByrakoBa (LSt C.A. llleBeneB

S

[Tporpamma ogo6pena Ha 3acenanuu HOL[ M.H. bByrakosa (mpotokos ot 30.05.2019 r. Ne 29).

3aBenyromuii kadenpoit — pyxosoautens HOL[ M.H. Byrakosa

Ha npaBax KageIpol -
J.T.H., mpogeccop =€ 7 ; '/{/’7 /3aBopun A.C./

MoAIUCh




JIncr u3MeHenuii padoydeii MporpaMMbl JMCHUILIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0Cy:K1€eHO Ha 3acelaHN
HOII U.H. ByrakoBa

(mpoToKo.)
2020/2021 N3menena opma 10KyMEHTOB OCHOBHBIX oOpa3oBatenbHbIX | [Ipuka3 mo TITY
yUeOHBIA nporpamm, B ToM uucie YMK nucuurmimnx Nel127-7/06 ot
rog 06.05.2020
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