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1. lean u 3aga4u JUCUMIJIMHDI:

OcHoBHasi neab Kypca: «[lapoBble U razoBble TypOUHBD» SIBIsSIETCS (OPMUPOBAHUE Y CTYICHTOB
HEOOXOJUMBIX 3HAHUHN MO THUIy U KOHCTPYKLMU TypOUH TEIJIOBBIX M aTOMHBIX CTaHIUH, oOecredeHus
ux 0e3aBapuitHON M Ka4eCTBEHHOU IKCIUTyaTalllH, U3YUCHHE MOPSIKA U METOJOB pacuerTa.

3agaun AUCHUIJIMHBI: TIpeACTaBUTh, MHPopManuo o npuMmensemMbix Ha TOC m ADC TypOuHax u
pexuMax uX paboOThl, METOJAX pacdyera W MPOSKTUPOBAHWS, HAYYHTHh NMPUHUMATh U OOOCHOBBIBATH
KOHKPETHbIE TEXHUYECKUE PELICHUs] MpH UX MPOCKTUPOBAHUU U IKCIUTyaTalllH; AaTh HH(OPMALIUIO O
HAJISKHOCTH ¥ SKOHOMHUYHOCTH OCHOBHOTO 00OpY/IOBaHUS, IMPEIOCTaBUTH JAHHBIC O CIIOCO0AaX KOHTPOJIS
U peryJjaupoBaHUs U pabOTHI U MpaBHJIaX UX OE€30MAaCHON TEXHUYECKON dKCIUTyaTall|H.

2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

VYuebnas qucuuruiHa «IlapoBbie 1 ra3oBble TypOHHBD SBISIETCS AUCHUILUIMHON YacTd, GOpMHUpYEeMOn
yYaCTHHUKaMH OO0pa3oBaTeIbHBIX OTHOImICHWH B ydeOHOoM 1iaHe OIl wanpasnenus 13.03.01
«TemosHepreTrka M TEIUIOTEXHUKa» U IMPeILyCMOTpPEHa JJIs M3ydeHus B 6 cemecTpe, O6a3upyercs Ha
3HAHUMU OOINETEeXHUYECKUX W CHEeNHMANbHBIX AUCHUIUIMH: Xumusa, Dusuka, Marematuka, MexaHuka,
TexHuueckas TepMOAMHAMUKA, [ HIpora3ouHaMuKa.

3. [lepeyeHb IIAHUPYEMbIX Pe3yJabTATOB 00y4YeHHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH J0CTUKCHUSA KOMIIeTEeHII M.



Taoauna 1

IInanupyemsie pe3yjbTaThl 00ydeHHs 10 AucuuiinHe (3YB)
Koa nmo ®I'OC NHIuKATOPHI 10CTHKEHUS
OomenpogeccuoHaIbHbIE
OIIK-3 Cnocoben OIIK-3.3. Mcnonb3yeT 3HaHue 3HATh:
ACMOHCTPHUPOBATH TerI0()U3NIECKUX CBOMCTB — OCHOBHBIC WCTOYHUKH HAayYHO-TEXHUYECKOW WH(OpMAIMU IO
HpI/IMeéieHI/Ie OCHOBHBIX paGOUKX Tel Y pacueTax TUIIaM, KOHCTPYKLIMSIM, YCIIOBHSIM IIPUMEHEHUS U DKCIUTyaTaluu
Croco0O0B MOJIyYEHUs ;
y ’ TEIJIOTEXHUUYECKUX YCTAaHOBOK U sHepreTueckix Typoun ams TIC u ASC;
peoOpa3oBaHus, TPAHCIIOPTA
CHUCTEM;
1 UCIOJIb30BaHUS TEIIOTHI B yMETh:
TCIIOTEXHUYCCKUX OIIK-3.4. [lemoncTpupyer — €aMOCTOSITENIbHO pPa30MpaThCsi B HOPMATUBHBIX METOJMKAX
YCTaHOBKax U CHCTEMax. TOHHUMAHWEC OCHOBHBIX 3aKOHOB pacueTa M NPUMEHATh HX JUIS PEIICHHS ITOCTAaBICHHOM
TEPMOJIMHAMUKHU U 3a/1a4y;
TEPMOJUHAMHYECKHUX — WCTOJB30BaTh CTaHJIAPTHBIC MPOTPAaMMBI pacueToB 0a30BBIX
COOTHOIICHHIA; XapaKTePUCTHK HHEPreTHUECKUX TypOMH © TypOOMaIlvuH
OITK-3.5. [IpuMeHseT 3Hanus [apora3oBbIX YCTAHOBOK U JOBOJKE TEXHOJIOTUU;
OCHOB TEPMOJAMHAMUKH IS
BJIA/1€Th:
pacueToB TEPMOIMHAMUYECKUX .
— TEpPMHHOJOTHEN B obnactu TypOOCTpOEHUS u
IIPOLIECCOB, IUKIIOB U UX TeTT0 HEPreTHKI
IOKa3aTC/ICH, — HaBBIKAMH NPUMEHEHHs MOJY4YeHHOH HHdopMalu MpH
OIIK-3.6. /lemoHCcTpHpYy€ET BHIOOPE THUIA U  MOIIHOCTH TYpOMH, YCIOBHH UX
IMOHUMaHUE OCHOBHBIX 3aKOHOB U SKCIJIyaTalluu,
Croco0o0B MepeHoca TeTIOThI U
Macchl;
OIIK-3.7. IlpumeHsieT 3HaHUA OCHOB
TEIIOMAaccOOOMEHa B TEIUIOTEXHHUYECKUX
YCTaHOBKaXx.
IIpodeccnoHabHBIE
IIK-2. I'oTOBHOCTHIO K IK-2.1. JleMoHCTpUpyeT  3HaHHWE | 3HATh:
Y4acTHIO B METPOJIOTHUYECKOTO obecrnievueHus — KOHCTPYKIIMHM TYypOWH COBpPEMEHHBIX 3HeprodiokoB TOC wu
OpraHW3AIH KOHTPOIS 1T_[e;ZHzogorI/meI;:IKHx nporieccoB OIT/I; ADC;
. -2.2. CIIOJIB3YET THUIIOBBIE -
3a paGoTOi PUGOPOB 1 y O0COOEHHOCTM  NPUMEHEHWs]  TypOOMallMH B COCTaBe
METOJbl ~ pacyera M  CXEMBI [1apOra3oBbIX YCTaHOBOK.
o0opyaoBaHus U




METPOJIOTHYECKOTO
obecrnieueHus
TEXHOJIOTNYCCKUX
nporieccoB OILJ[ mpu
WCIOJIb30BaHUU
TUIIOBBIX METOIOB.

METPOJIOTHYECKOTO  OOecredeHust
TexHoyiornueckux mnpoueccon OIT/I.

yMeTh:

— TPOBOMUTH  pacyeTbl IO  THUIOBBIM  METOJIUKaM |
MPOEKTUPOBATh  OTAEIbHBIE  JETAIM WU Y3IBl  C
UCIIOJIb30BAaHUEM  CTaHAAPTHBIX CPEJICTB aBTOMATH3AIUU
MIPOCKTHPOBAHMSI B COOTBETCTBUU C TEXHUICCKUM 3aI1aHUEM;

— OCYILECTBIISATh TIOUCK U aHAJTM3UPOBATh HAYYHO-TEXHUYECKYIO
nH}OpMaIrio U BEIOUpaTh HEOOXOIUMbBIC MAaTEPHAIIHI;

— aHATU3UPOBaTh WHPOPMALUIO O HOBBIX TEXHOJOTHIX B
TypOOCTpOCHUHU.

BJIAJ1€Th.

- wuHpOopMamueir 00 OCHOBHBIX TEXHHUYECKHUX IapaMeTpax
TYpOMHHOTO 000pYNOBaHMS 3JIEKTPOCTAHIMH JUIl HCIHOJIb30BAHUSA
npu GOPMHUPOBAHUH TETUIOBBIX CXEM YHEProOJIOKOB, PEKOHCTPYKIIUU
U MOJIEPHM3ALIMHU CYHIECTBYIOIMX TYPOOYCTAHOBOK.




4. O0beM IMCHUILVIMHBI M BUAbI Y4eOHOH PadoThI

Tao6auma 2
Bceero CemecTpsl
yacos/ 3a4. e]l. (010]0) 3P0
Bup yueOHoii padoTbl
(010110) 300 5 7

KonTakTHasi padora (Bcero) 48/1,4 16/0,5 48/1,4 16/0,5
B ToMm uncne:
Jlekuum 32/0.,8 8/0,2 32/0,8 8/0,2
[TpakTuveckue 3aHsATHS 16/0,4 8/0,2 16/0,4 8/0,2
CemuHapsbl
JlabopatopHbie pabOThI
CamocrosiTesibHasi padoTa (Bcero) 96/2,8 128/3,5 96/2,8 128/3,5
B toMm uncne:
KypcoBas paboTta (mpoekr)
PacuetrHO-Tpaduueckre paboThI
UTP 36/1,0 56/1,5 36/1,0 56/1,5
Pedepats
Jlokmaapl
[Ipe3enTanmu
[ToaroroBka K J1abopaTopHbIM paboTam
IToaroToBka K MpakTHYECKUM 3aHATHSIM 24/0,7 36/1 24/0,7 36/1
[ToaroroBka K 3a4eTy
IToaroToBKa K dK3aMeHY 36/1,0 36/1 36/1 36/1
Bua oruetHocTn 3auer 3auer 3auer 3auer

BCETO 81 14y 144 144 144
OO0wmast TpyroeMKoOCTh | Hyacax
JUCIHUAILINHBI BCEI'O B 3au. 4 4 4 4

eTHHHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUIINHBI M BUALI 3aHATHH

Taoauma 3

Ne
n/n

HaumenoBanme pa3jaena
AUCHHILIMHBI 10 CeMecTpam

Yacel
JIEKIIHOHHBIX
3aHATHIA

Yacel
J1a60pPaTOPHBIX
3aHATUI

Yacel
NPAaKTHYeCKHX
(CeMHHAPCKHUX)

3aHATHH

Bcero uacos

00 | 390

020 | 390

00 | 390

020 | 390

OO0mas XxapakTepucTHKa TypOuH
TEIUIOBBIX U ATOMHBIX CTAHIIUH

2

BiusiHEE OCHOBHBIX MapaMeTPOB
napa Ha padory IITY.
Knaccudukamms TypOuH.

TerutoBoii mporiecc TypOUHHOM
CTYIICHHU.

MeTtoauka pacuera TypOUHHOMH
CTYIICHH.

IIpoexkTrpoBaHne U KOHCTPYKIINH
CTYIICHEH MapoBBIX TypOUH

OcHOBHBIE pacueTsl Ipu
MPOCKTUPOBAHUH MTAPOBOU
TypOHHEIL.

Cucrembl mapopacipeieIcHIs
MapOBBIX TYPOUH

TypOuHBI 17151 KOMOMHIPOBAHHOMN
BBIPAOOTKH TETUIOTHI U
3JIEKTPUYECKON SHEPTHH.

KonnencannoHnHble yCTaHOBKH
MapOBBIX TYPOUH U OCHOBBI UX
JKCIUTyaTaIH.

10

BuOpaironHast HaJIeKHOCTh
TYpOWH M OLICHKH HAJIKHOCTH UX
OCHOBHBIX 2JIEMEHTOB

11

KoucTpykiun u onieHkn
HAaJ/IeXKHOCTU 3JIEMEHTOB
BaJIONPOBOAA TypOoarperaTa

12

OCHOBBI 3KCILTyaTaluH,
peryIMpoBaHus U pEMOHTA
MapoBbIX TYPOUH.

13

PaGouwnii mpouecc
MHOI'OCTYIIEHYaTOH NapoBOil
TypOUHBI

14

3amaun ¥ BUBI 3AIIUT TAPOBBIX
TypOuH. OCHOBBI X PEMOHTa U
AKCIUTyaTaIiu

15

Cxewmsl I'TY. Konctpyxkimun
ra3oBbIX TYpOMH M KOMIIPECCOPOB
I'Ty.

16

Kommpeccopst I'TY. Ilepemennbie
pexuMsl 3kcruryataiuu I'TY

17

TypOomalrHbI Tapora3oBbIX
YCTaHOBOK, UX KOHCTPYKIIUHU H
0COOEHHOCTH BBIOOpA

UTOIO:

32 8

16 8

48 16




5.2 JleknMOHHBIE 3AHATHSA

Taonuna 4

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Copaeprxanue pasgesa

2

3

OOmas xapakTeprcTHKa
TYpOUH TEIUIOBBIX U
aTOMHBIX CTaHIUH

Uctopus pa3BuTus co3nanus TypOUH U TypOOCTPOEHUSI.
Knaccudukanus >neKTpu4eckux CTaHIMK U MTapOBbIX TYPOUH.
[Taposie Typounsl TOC u ADC u cBeaeHust 00 Ux
KOHCTPYKIIHSIX.

Oco00EHHOCTH TEIJIOBBIX CXEM MapOTypOMHHBIX ycTaHOBOK TOC
u ADC. MecTo napoBoii TypOUHBI B TEPMOAMHAMUYECKOM
nukie. [loka3arenu S5KOHOMHUYHOCTH MAPOBLIX TYPOUH U
TypOOYyCTaHOBOK.

BnusiHre ocHOBHBIX
rapaMeTpoB Mapa Ha paboTy
IITY. Knaccudukanus
TypOHH.

[IpuHuun neicTBUs MapoBOW TypOWHBL. THUIOBBIE TypOWHEI.
[IpyHIMNMATBHBIE CXEMBl 3HEPreTUYECKUX ycTaHOBOK TOC u
ADC. BnausiHue OCHOBHBIX ITapaMeTpoB Mapa Ha 3(hPEeKTUBHOCTH
NMapoTypOMHHON YCTaHOBKU. BJHsIHHE KOHEYHOTO JaBIICHUS Ha
3¢ (deKTUBHOCT,  pabOThl  TypOOYCTaHOBOK. 007195151
napoTypOuHHbIX ycrtaHoBOK. KIIJ[ TypOunbl. IIpoMexyTodHbIit
neperpes napa. PerenepaTuBHbIN MOJOTPEB MUTATEIBHON BOJIBI.
[Tonsitue momHOCTH. AOCcOmOTHRIE W OTHOcHTEenbHBIE KII/I.
YcnoBHble 0603HaYeHUS TYPOUH.

TermoBol nmpouece
TypOUHHOM CTYTIEHHU.

TemoBoil npouecc TypOUHHOHN cTyneHd. OCHOBHbIE YpaBHEHUS
MOTOKA JJISI CKUMAEMOM KUJIKOCTH. XapaKTEPUCTHUKH ITOTOKA
NPy paclIMpEHUH Tra3a B KaHajax. I[lapaMmeTrpsl MOJHOrO
TopmoxkeHus. Koudyzoprnoe u muddy3zopHoe TeyeHHe MOTOKA.
OrmpeziesieHre BBIXOJHON CKOPOCTH TPU PACIIMPEHUU Ta3a B
HEIIOJBIDKHOM  KaHale. Kputnueckue  mapamerpel  H
KPUTHUYECKAsi CKOPOCTh. KpUTHUECKHi1 pacxo/.

MoImHOCTh U SKOHOMUYHOCTh TYPOUHHBIX CTYTEHEH: ypaBHEHUS
JUISL pacueTOB YCUJIMHM U MOLITHOCTH TypOMHHOM CTYIIEHU;
oTHocuTenbHbIN Jonatounblii KIIJ[ crynenu; qByxBeHeuHbIe
CTYIIEHH CKOPOCTH.

Bb160p TypOMHHBIX pelIeTOK sl TYPOUHHBIX CTYIEHEH.

Meroauka pacuera
TypOUHHOI CTYTICHHU.

Meroauka  TEmIOBOrO M a’pOJAMHAMMUYECKOIO  pacueTa
TypOMHHOW  cTynmeHu. BpiOop  XapakTepuCTHK  CTYIEHH.
Onpenenenre OCHOBHBIX T€OMETpUYECKUX napameTpoB. CTeneHb
NMapUuagbHOCTH. Pacuer pemerok 1npH  J03BYKOBBIX U
CBEPX3BYKOBBIX CKOPOCTSIX.

Hcnonp30BaHne a’poJMHAMUYECKMX XapaKTEPUCTUK PEIIETOK
npu ux pacdyere. Hopmanu Ha mpodunu comaoBbix U pabounx
JonaTKax. Y cJIoBHbIe 0003HAYEHHsI TUIIOB POQHIIEH.

[IpoexTupoBanue u
KOHCTPYKILIUU CTYTIEHEN
MapOBbIX TypOUH

[IpoexTrpoBaHKe U KOHCTPYKIIMU CTyIIEHEH MapoBbIX TYpOuUH.
Ha3znauenme TypOMHHBIX CTyleHed ckopocTu. TeruioBoit
nponecc u KITJI TypOuHHO# cTyneHn ckopoctu. OnTuManbHOe
OTHOIIIEHHWE CKOPOCTEH Il TYpOMHHOW CTYIEHH CKOPOCTH.
OmnpeneneHne CKOpPOCTENM Ha BBIXOJAE M3 PELIETOK U TOTEPb
pacnonaraemoil sHeprun. M3o0paxeHnue mnpoiecca pacmupeHus
B TYpOWHHOM CTYIICHH CKOPOCTH B /S - TrarpaMme.

Haznauenne u TUmbl yIUIOTHEHMH B TypOMHE M TpeOOBaHUS K
HuUM. CxeMa JTaOMpUHTOBOrO YIUIOTHEHHUs. TeueHue mapa uyepes
yrutotHerue. [Iporece paciimpeHust mapa B yIUIOTHEHHH B AS -
nuarpamme. OmnpenesieHue MPOTEUKH rapa yepe3 JTadupUHTOBOE
YIUIOTHEHHE.

IIprmepbl KOHCTPYKTUBHOI'O BBINIOJIHEHHSI OCEBBIX CTYIIEHEH.




3

OcHOBHBIE pacyeThl IpU
IIPOCKTUPOBAHUH IAPOBOM
TypOUHBL.

OcCHOBHBIE pacyeThl IPU MPOEKTUPOBAHUHA MHOTOLIMIINHIPOBOMI
napoBoii TypOuHbl. [locTpoeHue mporecca paciivpeHus napa B
IIPOTOYHOM YacTU TYpOUHBI U OLIEHKH €r0 pacxoja AJs
peanu3anuu TpedyeMoil MOITHOCTH TypOoarperaTta. Pacuer
4lCJla CTYIIEHEH U pacpeelIeHue TEIIONEPENnaoB 110
CTyHeHsIM TypOuHbL. BbIOOp 4acTOTHI BpallleHHs: BaIOIPOBOIA
TypOoarperatoB. OGecrneueHre HaleX)KHOCTH OCHOBHBIX
9JIEMEHTOB MAapOBbIX TypOuH. O0IIas XapaKTepucTUKa
IepeMEeHHbIX pexUMOB: IloHsATHE TepeMeHHOro (HepacyeTHOro)
pekuMa TypOMHHBIX PEHIETOK U TYpOUHHON CTYIICHH.

CucreMbl
napopacnpee/eHus apoBbIX
TypOuH

CrniocoOsl (cUCTEMBI) TApOpPaACIPEAEIICHNS TAPOBbIX TYpOUH.
HpoccenbHoe napopacnpezaenaeHue. CormsaoBoe
napopacnpezaenesue. O0BoAHOE apopacIpeieiIeHHeE.

TemnnoBoil mpouecc TypOUHBI IPU NIEPEMEHHOM HPOITYCKE Iapa B
pa3IMuYHBIX CUCTEMax [apopacnpeaeneHus. Pacnpenenenue
IIOTOKOB Mapa MeXJAy COIUIOBBIMM CerMeHTaMu. M3MmeHeHue
JABJICHUN Mapa 3a peryjiupyrouMMH KilalmaHaMd U B KaMmepe
peryaupyromieil CTylleHd Ipy IepeMEeHHBIX pacxoax mnapa.
Boibop  cucrembl  mapopacnpezaeneHus.  PeryiaupoBanue
MOIITHOCTH TYpOHHBI CIOCOOOM CKOJIB3SIILETO JIaBICHUS.
Juarpamma pexMMOB KOHJICHCAITMOHHON TypOHuHBI. Pacxox mapa
Ha XoJiocTol XoA. MI3MeHeHrne 3KOHOMUYHOCTH U HAaJIe)KHOCTH.

TypOuns! s
KOMOHWHUPOBaHHOMN
BBIPaOOTKH TEIJIOTHI U
NEKTPUYECKON SHEPTUU.

TypOunbl Uis KOMOMHUPOBaHHON BBIPAOOTKH TEIUIOBOM U
JJIEKTPUYECKON SHEPTUU:

- TypOMHBI C IPOTHUBO/IABIICHUEM;

- TypOMHBI C IPOMEXYTOUHBIM DPETYJIUPYEMBIM OTOOpOM Mapa
(tunt T) m quarpaMMsel pexXMMOB, IIPOLIECCHl PACHIMPEHUS Tapa B
hs - nmuarpamme, JauMarpaMMbl PEXHMOB, KOHCTPYKTHBHOE
oopmienue TypOuH, MOBOPOTHBIE TUArPaAMMBI;

TypOMHBI C IByMsl peryiaupyeMbiMu oTOopamu mnapa (tun IIT),
JarpamMmbl PEKUMOB;

- TYpOMHBI C JBYXCTYNEHUYAThIM OTONMMUTEIBLHBIM OTOOPOM Mapa.
DHepreTuyecKre XapakTepUCTUKH TEMIO(PHUKAIIMOHHBIX TAapOBBIX
TypOuH. KoHCcTpyKuMu TernopuKanuoHHbIX TYpOUH.

Konnencannonusie
YCTaHOBKH MapOBBIX TYpPOUH
Y OCHOBBI UX JKCILIyaTaluHy.

Ha3snauenue KOHJICHCAIMOHHBIX YCTPOWCTB. Tuner
KOHJIeHCcaTopoB. KOHCTpyKIIMsI MOBEPXHOCTHOTO KOHJIEHCATOPA.
KonneHcanmmoHHbIE  YCTaHOBKM MapoBbIX TypOuH. Cxema
KOHJICHCAlIUOHHOM YCTAaHOBKM U YCTPOMCTBO KOHJIEHCATOPA.
TennoBele Tporecchl B KOHJEHcatope TemioBoi OanaHc
KOH/JIEHCATOopA. Temneparypa KOHJICHCaTa il ero
nepeoxnaxaeHue. [lopsaoK TEMIoBOro pacuera KOHJIIEHCATOpA.
Pacuer noBepXHOCTH OXJIAXKACHHUS.

KoMmOHOBKHM ¥ KOHCTPYKIIMHM KOHJICHCATOPOB MApOBBIX TYpPOHH.
[IpuHIMIBl  pallMOHANFHOWM KOMIIOHOBKH TpPYyOHOTO ITydKa.
[TocTpoeHne TEMIOBBIX XapaKTEPUCTUK KOHJEHCATOpa TMpH
W3MEHEHUU  pacxoja TMapa, TeMIepaTypbl U  pacxoja
OXJIAXKIAIOIIEH BOJIEI.

I'uapaBnuyueckoe CONPOTUBIEHUE KOHIEHCATOPA.

Mertonuka pacyera KoHaeHcaTopa. OCHOBBI SKCILTyaTalluU
KOH/JICHCALIMOHHBIX YCTaHOBOK.




3

10

Bubpannonnast Haie)XHOCTb
TYpOUH M OI[CHKH
HaJIS)KHOCTH UX OCHOBHBIX
3JIEMEHTOB

BubpanmonHas Hafe:)kHOCTh TypOoarperatos. BeicokouacToTHas
BUOparus TypOoarperata. HuskouactoTHas BUOparms.
Bubparnus 060poTHOI yacToTsl TypOOoarperata. Kontposs u
HOpMBI BUOpanuu TypOoarperara. MeTo sl Ipeaynpex1eHus
NOBBIIIEHHON BuOpanuu Basonposoja. CylecTByromuye
CHCTEMbI BUOPOMOHUTOPUHTA U TUATHOCTUKH.

Konebanus nonaro4Horo anmnapara TypOUH.

PacueTsl Ha IPOYHOCTH OCHOBHBIX JETaJe cTraTopa TypOHHBEIL.
KoHcTpykuun kopmycoB, ux Martepuan U pacueT. OOOMMBI.
TernoBble pacmupenus. Pacuer ¢QnanmeBoro coeauHeHUs.
ComoBbie ¥ HanpasisOmuUe JonaTtkd. COILIOBBIE CErMEHTHI.
Koncrpykuun u marepuan aumadpparm. Kperuenue nuadparm.
Pacuer nuadparm. [Aunadparmennsie ymnorHenus. Konerpykuuu
KOHLEBBIX YIUIOTHEHMI TypOuH. TpyOompoBojbl KOHIEBBIX
ymiotHeHni. CucteMsl napopacnpeeaeHus TypOuH.

11

KoHncTpykuuu u onieHkH
HaJIe)KHOCTH 3JIEMEHTOB
BaJIONPOBOJa TypOoarperara

KoHCcTpyKunM 1 OLIEHKH HaJEKHOCTHU JIEMEHTOB BaJIOMNPOBOIA
Typboarperata. Konctpykuuu u marepuan pabodux JIOMaToK.
KonmeBast yacth ionaTok u 6aHaaxu. XBOCTOBUKH JIOMIATOK.
3aMKOBbIE coelMHEeHUs. PacueT 1onaTok Ha MPOYHOCTb.
Bubpanus nonatok. OTcTpoiika 10MaTOK OT ONACHBIX BUOpaITuii.
Potops! TypOuH 1 ux koHcTpykimu. Kperenue aeraneit Ha
Bairy. Pacuer nuckoB Ha npoyHOCTh. PacyeT Bana Ha MPOYHOCT.
Kpurnueckas yacrora BpamieHus: poropa. Marepuaibl AUCKOB,
BaJIOB, IIEIbHUKOBAHHBIX pOTOPOB. COeNMHUTEITHHBIC MY (PTHI.
BanonoBopoTHOE yCTPOKCTRBO.

12

OCHOBBI 3KCIUTyaTaluH,
pEeryIupoBaHMs U PEMOHTA
NapoBBIX TypOUH.

OcHOBBI 3KCIUTyaTallMi TypOOarperaToB: 3a1a4u dKCIUTyaTalluu
U KpUTEPUHU HaJIS)KHOCTU B paboTe TypOUH; 0COOEHHOCTH IyCKOB
1 OCTaHOBA TYpOUH.

Cxema ycTpoiicTBa akTUBHON M peakTUBHOM TypOuHsl. [lonsTHe
PEryIHUPYIOMINUX U HE PETYJINPYEMBIX CTYTIEHEH.

Hcnonp3oBaHne IOTEPH C BBIXOJHOM CKOPOCTBIO B CTYIICHSIX.
Koa¢ppuument Bo3Bpara temna. [lorepu ot apoccenupoBaHusi BHE
NpOTOYHOM  YacTh  TypOuHBL. ~ OCHOBHBIE  NPEHMYILECTBA
MHOTOCTYIIEHYAThIX TYypOWH. Opo3usi paboyux JIOMATOK W
crniocoObl 00prObI ¢ Hell. KoHleBble yruioTHeHus TypouH. Cxema
OTBOJIa M IO/BOJAa Napa B YIUIOTHEHHWU. THUIBI KOHIIEBBIX
yminoTHeHUH. OCHOBBI ~ CTQTHCTUYECKOTO  MPOEKTUPOBAHMS
perynupoBanus. IlepexoaHble  mpolecChl  PeryJupoBaHUs
TypOouH. OCOOEHHOCTH pEeryJIUpOBaHUS TEIIO(PUKAMOHHBIX
TypOUH. IToBopOTHBIE nuapparmsl. OcobenHoctu
peryaupoBaHus TypOUH C TPOMEKYTOUHBIM MIEPErPEBOM.

13

PaGouwnii mporecc
MHOT'OCTYIIEHYaTOW MapoBOi
TYpOUHBI

3agaun  perynupoBaHHus TypOWH. VYpaBHEHHE MOMEHTOB
TypOoreHeparopa. ¥ cloBH€e IOCTOSIHCTBA YAaCTOThI BPALCHHUS.
[IpyHIMNHManbHBIE CXEMBI peryInpoBaHusi. OCHOBHBIE 2JIEMEHTHI
CUCTEM pEryJaupoBaHMs. Perymaropsl CKOpOCTH. 30JOTHHKHU.
CepBomoTropel. OOpaTHas cBs3b. MeXaHU3M  YIPaBICHUS
(cunxpoHuzarop). Perynupyromue KianaHsl.

Cratuctuyeckast XapaKTepUCTHKA PETYJIUPOBaHUS.

Crenenn HEPaBHOMEPHOCTHU u HEYYBCTBUTEIHHOCTH.
ParmonanbHas popma cTaTUYeCKON XapaKTEPUCTUKH.

PaGora perynupoBaHus 1NpH MapajuIeIbHOM  BKIIOUEHHH
TE€HEPATOPOB.




3

14

3agaun ¥ BUOBI 3AIUT
MapoBbIX TypOuH. OCHOBBI X
PEMOHTA U SKCIUTyaTalNH

3ammTa OT MOBBIIMICHUSI CKOPOCTH BpaileHus. Pene oceBoro
cnpura. [IpegoxpanurenbHble 1 0OpaTHBIE KIIaNlaHbI.

CronopHble U OTCeUeHHbIe KianaHbl. CepBOMOTOPHI KJIallaHoB.
OcCHOBBI peMOHTa MAapOBBIX TypOMH: XapaKTEpHbIE HEMOIaIKU
MpU OSKCIUTyaTallud TapoBbIX TYypOWH; OpraHu3alus peMOHTa
apOTYpOMHHBIX arperaTos.

15

Cxemsl I'TY. Konctpykunu
ra30BbIX TYpOUH U
kommpeccopoB ['TY.

DHepreTuyeckue ra3oTypOouHHbIe ycTaHOBKU. OOIIHe cBeeHUs
00 sueprerrueckux I'TY. TepmoauHaAMUYECKHIA UK U CXEMBI
I'TY. Ilpumenenue ['TY B TemnoBbix anekTpocTanuusax ['TY -
TOIl. Ilokazarenu skoHoMHYHOCTH I'TY 1 ciocoObI ux
MTOBBIIICHUS.

l"a3oBbIe TypOMHBI: MPOIECC PACIIMPEHUS B ra30BOUM TypOuUHE U
BBIOOD UHMClIa €€ CTyNeHel; 0COOEHHOCTH TYpOMHHBIX CTyIEHEH
ra3oBoil TypOMHBI; METOJMKA pacyera NPOTOYHOH YaCTH;
CUCTEMBI OXJKJICHHS Ta30BbIX TypOuH. Cxembl u nukibsl ['TY.
OcHoBHBIE TOKa3arenu, xapakrepusywomme ['TY, u crmocoos
MOBBIIIEHUS] WX JKOHOMHYHOCTU. OpHoBaimbHble [TY ¢
perenepanueii. Cinoxxubie 1 MHOToBasibHBIE [TV

[Tapora3oBbl€ yCTaHOBKH.

16

Kommpeccops I'TY.
[IepemeHHBIE peKUMBI
akcruryaranuu ['TY

Kommpeccopsl I'TY: KOHCTpYKLIHS OCEBOIO KOMIIPECCOPA;
MPOLIECCHI B MPOTOYHOM YaCTU KOMIIPECCOPHBIX CTYIIEHEN U
OIICHKHU UX YHCJIa; PCIKUMBI pa6OTI>I " XapaKTCPUCTHUKU OCCBBIX
kommpeccopoB ['TY; ssBneHne nomnaxa; KOHCTPYKIIUU KaMep
CropaHus.

[Iepemennble pexumsl  3kciutyatauuu I'TY: nepemeHHbIe
pexumbl ['TY; myck ra3oTypOMHHBIX YCTaHOBOK; CHCTEMBbI
3aILUTHI U aBTOMAaTUYECKOT0 perynupoBanus ['TY

17

TypOomarnHbl mapora3oBbIX
YCTaHOBOK, MX KOHCTPYKIIUU
1 0COOEHHOCTH BBIOOpa

[Tapora3oBele  YCTaHOBKH: TEIUIOBBIE CXEMBI, COCTaB H
nokazatenu 3koHoMuyHocTu III'Y; OcobGeHHOCTH mapameTpoB
MapoBbIX M Ta30BBIX TypOWH JUIsl Mapora3oBbIX YCTaHOBOK C
OJIHO, ABYX U TPEXKOHTYPHBIMU KOTJIAMH-YTUIN3aTOPAMH.
[TapoBbie TypOunbr ans III'Y: ocoOenHoctn pacuera u
pOeKTUpOBaHUA NapoBbiX TypOuH it III'Y; koHcTpyKIuu
Typous ans [II'Y yTuin3annoHHOro THIa; KOHCTPYKIMU TypOUH
JUIs TeTII0(MKALMOHHBIX MTaPOTra30BbIX YCTAaHOBOK.

5.3. JlaGopaTopHble 3aHATHUSA (HE TPETYCMOTPEHBDI)

5.4. IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

Taoauna 5.

Ne

n/n JUCUMILIAHBI

HaumenoBanue pasaesna

Conep:xkanue pasaena

OO6m1ast xapakTepucTHUKa
1 typoun TOC u ADC

Mecto napoBoii TypOUHBI B TEPMOJMHAMUYECKOM
mukie. [lokazarenn SJKOHOMHUYHOCTH MApOBBIX
TypOMH U TypOOYCTaHOBOK.

BnusHue 0CHOBHBIX

2 | mapaMeTpoB mapa Ha paboTy
IITY. Knaccudukamus TypOuH.

BnusiHre 0CHOBHBIX TTapaMeTpOB TMapa Ha

3P HEKTUBHOCTH MApOTYpOMHHON YCTaHOBKU. BinsiHue
KOHEUYHOTO JaBjeHUS Ha 3(PPEKTUBHOCTh pabOTHI
TypOOYyCTaHOBOK.




Mertoauka pacyera TypOUHHOM
cTtyneHu. TemnoBoit

HN3meHeHue PCAKTUBHOCTHU IO BBICOTC JIOTIATKH.

3 A9POIMHAMHUYCCKUH pacyer Mertoabl npouaMpoBaHus ATUHHBIX JIOMATOK.
TypOMHHOM CTYIIEHH
OcHOBHBIE pacyeThl IpU
NPOEKTUPOBAHNH TAPOBOH [TocTpoenue nporecca pacIIMpEeHus apa B
5 | TypOumeL Pacder Ha IPOTOYHON YacCTH TYpOUHBI U OLIGHKH €0 pacxoza Juis
npoyHOCTh. OecneueHue peanusanuu TpedyeMoil MOIHOCTH TypOoarperara.
HA/IKHOCTH TypOHUH
6 ITepemMeHHbIE PEKUMBI PabOTHI Pacnipenenenue paBineHuid W TEIJIONEpenagoB B
NapOBBIX TyPOUH CTYNEHSX TYPOUHBI IIPH U3MEHEHHUH PEXUMa PabOTHI.
KOH/IEHCALIMOHHBIE YCTAHOBKH Cxema KOHIEHCAIIMOHHOM YCTAHOBKHM M YCTPOWMCTBO
MApOBLIX TYpOUH 1 OCHOBBI Mx | KOHIEHCaTopa. TemoBele mporecchl B KOHAEHCATOPE
7 SKCIUTyaTALHH. TennoBoii GamaHc KOHJEHcaropa. TemmepaTypa
KOH/ICHCATHDIE I KOHJZEHcata M ero mnepeoxinaxiaeHue. Ilopsgox
IPKYTAUHOHHBIE HACOCHL TEIUIOBOTO pacuera KOHJIeHCcaTopa. Pacuer
IIOBEPXHOCTHU OXJIAXKICHHUSL.
Bu6pALHOHHAs HATEKHOCTD PacueTsl Ha HPOYHOCTH OCHOBHBIX JIeTaliell cTaTropa
R | TypOWH M OLICHKH HaIEKHOCTH TypOuHbl. KoHCTpykuuu KopmycoB, MX MaTepual U
X OCHOBHBIX 37IeMEHTOB pacuer. OOGoiimbl. TeruioBble pacimupenus. Pacuer
(bIaHIIEBOTO COCTMHEHMUSI.
Pacuer nonarok Ha mpo4HocTh. BuOpauus jonaTok.
KoncTpykuuy n oneHku OtcTpoiika J10naToK OT ONacHbIX BuOpauuil. Poropsl
9 | HAIEXHOCTH 3JICMCHTOB TypOMH M MX KOHCTpyKuuu. KperieHue neraneil Ha
BAJIONpPOBO/Ia Typboarperara Bany. Pacuer auckoB Ha mpouHocTh. Pacuer Bayia Ha
POYHOCTb.
OCHOBBI SKCILTyaTALHH, [TpuHIMNIUAIbHBIE CXEMBI peryiaupoBaHus. OCHOBHBIE
PEryJIMPOBaHHs H PEMOHTA AJIEMEHTBI CUCTEM PEryJIUpOBaHus. Perynsropsl
10 | mapoBeIx Typ6uH. PaGoumii ckopocth. 3osnoTHUKH. CepBoMoTOpbl. OOpaTHas
MpoLIECcC MHOTOCTYTIEHYATOi CBsI3b. MeXaHM3M yNpaBieHUs (CHHXPOHU3ATOD).
NapoBoit TypOUHDI Perynupytoniye KianaHsl.
Cratuctuyeckasi XapakTepUCTHKA PETYJIUPOBaHUS.
Cxemsbl I'TY. Koncrpykiuu ["a30BbIe TypOMHBI: MPOLIECC PACHIUPEHUs B Ta30BOU
r'a30BBIX TYPOHH 1 TypOUHE U BBIOOp UHMCIA €€ CTYINEHEH; 0OCOOEHHOCTH
11 kommpeccopos I'TY. TypOMHHBIX CTyINEHeW ra3oBoW TypOHMHBI; METOAMKA
pacuera MPOTOYHON YacTH; CHCTEMbI OXJIaKICHUS
ra3oBbIX TypOuH. Cxembl 1 ukisl I'TY.
Kowmmpeccopst ['TY. IIepemeHHbIE PEXKUMBI JKCIUTyaTallux I'TY:
12 | TlepemenHbIe pexuMbl nepeMeHHble pexxumbl ['TY; myck ra3oTypOMHHBIX
skerutyatarun TTY YCTAaHOBOK; CHUCTEMBI 3allUThl U aBTOMAaTHYECKOIO
perynupoBanus I TY
TypOomarmHbI mapora3oBbIX
yYCTAHOBOK, MX KOHCTPYKLIMH H Oco0eHHOCTH MapaMeTPOB MAPOBBIX U FA30BBIX
13 | 5cobennocTn BBIGOpA TypOMH JJIsl Mapora3oBbIX YCTAHOBOK C OJIHO, IBYX U
TPEXKOHTYPHBIMH KOTJIaMU-yTHIIN3ATOPAMHU.
Typbomarmbt naporasospix [Tapossie TypOunsl ams I1I'Y: ocobennocTu pacyera u
14 | ycTaHOBOK, UX KOHCTPYKLUU U

0COOEHHOCTH BBIOOpA

IIPOEKTUPOBAHUS MapOBbIX TypOuH ans [1I'Y




6. CamocTosiTesibHAsA padoTa cTyAeHTOB o AucuuninHe «IlapoBsie U razosbie
TYpOMHBI»

6.1 Bonpochl 1151 CAMOCTOSITEILHOTO H3Y4YeHHUsI Taoauma 6

TeMbl 1JI51 CAMOCTOSATEJIHLHOIO H3yYCHUA

[Tpunuun neiictBust mapoBoii TypOuHbl. Tunoseie TypOuHsL. [IpyHIKIIHATBHBIE CXEMBI
sHepreTudeckux yctaHoBOK TOC u ADC. BiusiHre OCHOBHBIX MapaMeTPoOB Iapa Ha
3 PEKTUBHOCTH MAPOTYPOUHHON YCTAaHOBKH.

KOHCTpYyKTHBHOE BBIMIOJIHEHUE COIUIOBBIX W paboyuX JIOMAaTOK. THUIBI XBOCTOBUKOB U
Ganakeil. M300pakeHue mpouecca paciiupeHus napa B As - muarpaMme Jjist CTYTICHH.

Ha3nauenne M Tunbl YIJIOTHEHMH B TypOuHe U TpeOoBaHud K HuM. Cxema
7aOUpUHTOBOrO yrioTHeHus. TeueHue mapa uepe3 ymiaoTHeHue. [Ipouecc pacumpenus
nmapa B YIUIOTHEHHWH B As -muarpamme. OnpeneieHre NPOTEYKH Mapa depes
J1a0UPUHTOBOE YIUIOTHEHHUE.

KoMmnoHOBKM ITapoBbIX TypOUH pa3IMYHOro Ha3HaueHus. OCHOBBI BBIOOPAa KOHCTPYKIIUU
TypOuH. Jlenenue cryneneil KOHACHCAIMOHHBIX TypOuH Ha rpymmbl. CriocoOb!
YBEJIMUYEHUS TIPEEIBHON MOITHOCTH. OIHOIIOTOYHBIE U MHOTOIIOTOYHBIE, OTHOBAJIBHBIE U
MHOTOBaJIbHbIE TYPOUHBI.

OcHOBHBIE pacyeThl MpU MPOSKTUPOBAHUH MHOTOIMIIMHIPOBOM MapoBOil TYpOUHBI.
[TocTpoeHnue mpoiiecca pacIupeHus mapa B MpOTOYHON 4acTU TypOUHBI U OLIEHKHU €0
pacxoja JJig peaqu3alnuu TpeOyeMoi MOITHOCTH Typboarperara.

Crnioco0slI (cUCTeMBl) MapopacipeesieHns MapoBbIX TypOuH. [IpoccenbHoe
napopactupenaenenue. CorutoBoe napopacnpeaeneane. O0BoIHOE apopactpeieeHue.
TenoBoii mpoiiecc TypOUHBI PU TIEPEMEHHOM IMPOITYCKE Tapa B Pa3IMYHBIX CHCTEMax
apopactpeIeICHHUSI.

DHepreTuyeckue XapakTePUCTUKH TETTOPUKAIMOHHBIX MapoBBIX TypOouH. KoHCTpyKImu
TerI0(UKAIIMOHHBIX TYPOHH.

CxeMmbl  MaclOCHaOXKEHHUS;  SKCIUTyaTauus  TypOuMHHbIX  Maced.  KoHcTpykuuu
MOJUIMITHUKOB BaJONpPOBOJa MapoBbIX TypOuH. ABapHiiHas cma3ka TypOuH. TypOuHHOE
Macy0. DIeMEHThl CUCTEM MacI0CHA0XKEeHHU .

Ha3nayeHne KOHJIEHCAIMOHHBIX YCTPOMCTB. Tumbl KoOHJeHcatopoB. KoHCTpykius
MOBEPXHOCTHOTO KOHJeHcaTopa. KoHieHcallMoHHbIe YCTaHOBKU MapoBbIX TypOuH. Cxema
KOHJICHCALlMOHHOM YCTaHOBKH M YCTPOMCTBO KOHJIEHCATOPA.

10

BubpanonHas HafgeHOCTh TypOoarperatos. BeicokouacToTHas BUOparus
Typboarperata. HuzkouactotHas Bubpanus. Bubpaius o60poTHOM 4acTOThI
Typboarperata. KoHTposib 1 HOpMBI BUOpanuu Typooarperata. MeToabl
MpeayNPEKACHIUS TOBBIIIEHHON BUOpamuy BajionpoBoaa. CyIecTBYIONNE CHCTEMBI
BUOPOMOHHMTOPUHTA U TUATHOCTHKHU.

11

OCHOBHBIE TIPEUMYIIIECTBA MHOTOCTYIICHYATHIX TYPOHH.

Dpo3ust pabouux JOMATOK U CIOCOOBI OOPHOBI C HEM.

Konressie ymioTHeHus TypOuH. Cxema OTBOJA M IMMOJBOJIA TMapa B YIUIOTHEHHWH. THIIBI
KOHIIEBBIX YIIJIOTHEHUH.

3amaun perynmpoBaHus TypOWH. YpaBHEHHE MOMEHTOB TypOoreHeparopa. ¥YcIoBuE
MOCTOSTHCTBA YaCTOTHI BPAIIICHUSI.

12

[Tapora3oBble yCTaHOBKH: TEIUIOBBIE CXEMBI, COCTAB U MOKa3aTeau 3KOHOMHUYHOCTH [TV
Oco0eHHOCTH MapaMeTpOB MapOBbIX U Ta30BBIX TYpOWH JUIS Mapora3oBBIX YCTAaHOBOK C
OJIHO, IBYX U TPEXKOHTYPHBIMHU KOTJIAMHU-YTHUIIN3AaTOPaMHU.




Tembr UTP:

Tadoauna 7

1®

3aganusa ua PI'P

=
=
=

Pacuet perynupytonieii CTyneH! napoBoi TypOUHBI

Pacuersl ra30BbIX TypOUH

Pacuer KPUTHUYCCKUX YaCTOT BpAIICHUA pOTOpa Typ6I/IHBI 1 OICHKHU €ro HaACKHOCTH.

Br16op naposoit TypOunst mist [II'Y. TemnoBoii pacdyera TypOuns I11'Y

Pacyer Ha IPOYHOCTH 3JIEMEHTOB KOPITyca TYpOUHBI.

TenoBoii pacueT KOHAEHCATOPa TYPOOYCTaHOBKU

Pacuer pexxumMa TypOUH ¢ peryJIupyeMbIMUA 0TOOpaMHu

Pacuer nepeMeHHOro pexxuma TypOUHHOM CTYNIEHH U OTCEKa MapoBOM TYpOUHBI.

O (oA |n|h~|[W(N|—

Pacuer TpeyroJbHUKOB CKOPOCTEH.

10 | Beibop npodusieli TypOMHHBIX PEMIETOK M OIEHKH BX () ()EKTHBHOCTH.

11 | Pacyer JONOJHUTEIBHBIX IOTEPH CTYINEHHU.

12 | Pacuer komnpeccopa ['TY.

Pacuer BI/I6paHHOHHOﬁ HagCXHOCTH Typ6I/IH K OLCHKHM HAJACKHOCTH HX OCHOBHBIX
9JICMCHTOB

14 | Pacuer KoHIEHCATHOIO Hacoca.

15 | Pacyer IUpKYJISLMOHHOIO Hacoca.

16 | Pacuer TypOuMHBI i1 KOMOMHHUPOBAHHOW BbIPAOOTKH TEIIOTHI U JIEKTPUUYECKON IHEPTHH.

17 | Pacyer Ha IPOYHOCTH JI€TajeH MapoBbIX TYpPOUH

18 | Pacyer MHOTOIIMJIMHIPOBOM IMAPOBOM TYPOUHBI.

19 | Pacuer TypOMHHOU CTyNCHM.

6.3. YueoHO-MeTOANYeCKOe M HHPOPMALIMOHHOE 00ecTeYeHre CAMOCTONTEIbHOI PaGoThI

Jlureparypa:

1. JlyébkoB B.M. OcHOBBI 5KCIUTyaTallid TeIUIOMEXaHW4deckoro obopynosanus TOC
[DnexTponHbIi pecypc]: yueOHoe mocobme/ JIyokoB B.M., HoBuukoB C.B.— DnextpoH.
TekcToBble naHHble.— CaparoB: Au IIu Ap Menua, 2019.— 285 c¢.— Pexum nocryna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

2. JlyokoB B.M. IlpoekTupoBaHue, CTPOMTEIBCTBO U MOHTaX obopynoBanus TOC
[DnexTponHbIit pecypc]: yueOHoe mocodme/ JIyokoB B.M., HoBuukoB C.B.— DnextpoH.
TekcToBble naHHble.— Caparos: Ai IIu Ap Menua, 2019.— 295 c.— Pexum nocryna:
http://www.iprbookshop.ru/82565.html.— 3BC «IPRbooksy»

3. OcHoBbl coBpeMeHHOM 3HepreTuku. Tom 1. CoBpeMeHHas TENIoIHEPreTHKa [ DIEKTPOHHBIN
pecypc]: yuebnuk st By3os/ A.Jl. Tpyxuuii [k ap.].— DIEKTpOH. TEKCTOBBIC JTaHHBIC.—
M.:  Uzparenbckuit  gom  MOU, 2010.— 493 c—  Pexum  gocryna:
http://www.iprbookshop.ru/33143.html.— 3BC «IPRbooksy»

4. Tpyxumit A.[l. [Tapora3zoBsie yCTAaHOBKHU JICKTPOCTAHIIUN [DIEKTPOHHBINA pecypc]: yaeOHoe
nocobue st By3oB/ Tpyxuuit A.Jl.— DneKTpoH. TeKcTOBbIE nanHble.— M.: M3naTensckuii
aom MOU, 2013.— 648 c.— Pexum moctyma: http://www.iprbookshop.ru/33207.html.—
OBC «IPRbooks»

5. Ta3zoTypOuHHBIE YHEPTrEeTUUECKHE YCTAHOBKH [ DIEKTPOHHBIN pecypc]|: yueObHoe mocobue s
By30B/ C.B. IlaneB [m nap.].— DneKkTpoH. TeKCTOBbIe MaHHble.— M.: M3nmaTensckuii mom
MDBU, 2011.— 427 c¢.— Pexum noctyma: http://www.iprbookshop.ru/33113.html.— 3bC
«IPRbooks»




1. Ouenounsble cpeacrsa

7.1 Bornipochl K nepBoii pyoexHoii arrectanuu no gucuuniaune '"'[laposbie u razoBbie TYypOUHbI"
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2.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.
26.
27.

Knaccugukanus 351eKTpuuecKuX CTaHIMM M MecTO TypOOMAIIMH B HUX: MAPKUPOBKU MApOBBIX
Typoun TOC u ADC 1 0CHOBHBIE CBEACHHUS 00 MX KOHCTPYKIUSX.

Ponp mapo- u ra3oTypOMHHBIX YCTaHOBOK B SHEpPreTHKE W ApYyrux orpacisx. OcobeHHocTH
TETUIOBBIX CXeM MapoTypOuHHBIX ycTaHOBOK TOC u ADC.

Mecro napoBoii TypOHHBI B TEpMOJMHAMUYECKOM LiuKJie. [loka3aren 3KOHOMUYHOCTH MApPOBBIX
TypOUH U TypOOyCTaHOBOK.

OcobeHHOCTH TEIUTOBBIX cXxeM TypooycTtaHoBok TOC n ADC.

[TpuHMn neiicTBUsl MapoBOil TypOMHBI U €€ MECTO B HHEPreTHYecKOil ycTaHoBKe. THIIOBbIE
KOHCTPYKIIMU IapOBOM TypOHHBI.

[TpuHIMNHAIBHBIE CXEMBI TapO- U Ta30TYPOUHHBIX SHEpreTndeckux yctanoBok TOC u ADC.
BnusiHue ocHOBHBIX ITapaMeTpoB napa Ha 3PGEKTUBHOCTh MApOTYpOUHHON ycTaHOBKH. BimsiHue
KOHEYHOTO JaBJieHUs Ha () (PeKTUBHOCTH PabOTH TYpOOYCTaHOBOK.

[Muknsr  maporypOunHblx yctaHoBok. KIIJZI TypOunbsl. IIpomexyTouHbI meperpeB mnapa
NapoTypOUHHBIX YCTAaHOBOK.

PerenepaTuBHbIN MOJ0rPEB MUTATEILHON BOJIBI TAPOTYPOUHHBIX YCTAaHOBOK.

.I[loHsiTHE MOIIHOCTH: WACATBHON TYpOWHBI, BHYTpEeHHEH, >(PQPEKTHBHOH, >SIEKTPUUECKOI,

HOMUHQJIBHOW U PACUETHOM.

Abcomotabie n otHocutenbHble KIIJ[.  Knaccudukamus typOuH. YcinoBHBIE 0003HAYCHHS
TypOuH.

TerutoBoit mpomecc TypOwHHON cryneHH. OCHOBHBIC YpPaBHEHHS IOTOKA JUISI CKUMAEMOU
AKUJKOCTU: COCTOSIHUS, HEPa3pbIBHOCTH, KOJIMYECTBA JIBU)KEHUS, COXPAHEHUS SHEPTUU.
XapakTepUCTUKH MOTOKA MPU PAaCUIMPEHUH Ta3a B KaHaiax. [lapameTpbl MOIHOrO TOPMOKEHHUS.
Kondyzopuoe u nuddy3zopHoe TeueHue moToka.

Omnpenenenne BEIXOAHON CKOPOCTH MPHU PacCIIMPEHUH ra3a B HEMOIBUKHOM KaHalle.
Kputnueckue napaMmerpsl M KpUTHYECKass CKOpocTb. Kpurmueckuit pacxon. IlpuBeneHHslit
pacxoa. 23. V3MeHeHHE NPOXOJHOIO CEUEHHUs KaHajda B 3aBUCHUMOCTU OT OTHOCUTEIILHOTO
JaBJICHUSI.

Pacmmmpenne raza B kaHamax ¢ moTepsAMH pacrnojaraeMoil sHepruu. CyXuBarouigecs u
pacumpsitonrecs kaHaiabl. @opMbl KaHAIOB TYpOMHHBIX pemeTok. OTKIOHEHHE OTOKa B KOCOM
cpes3e TypOuHHBIX perieTok. [IpenenpHoe OTKIIOHEHHE B KOCOM Cpe3e.

['eomeTpuueckue U ra30AMHAMUYECKUE XapaKTEPUCTUKU PEIIETOK TYpPOHMHHBIX Mpoduiei.
OO0TexaHne NOTOKOM OJIMHOYHOTO TYpOMHHOIO MpOoQuiis B 3aBUCHMOCTH OT F€OMETPHUYECKUX U
PEKMMHBIX [TAPAMETPOB.

[Torepu TypOMHHOrO mnpoduia: NpoPUIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJHOBBIE, OT
HECTAIllMOHAPHOCTH MOTOKaA.

KoaduimeHnTs CKOpOCTH, OTEPHU paciioyiaraeMoi SHEPTHH, Pacxoia.

KoHCTpyKIlMsSl CTyneHM OCEBOrO THIIA: CHCTEMa YPAaBHEHMHM JJIs pacuyeToB TEPMO- H
ra3o/IMHaMUYEeCKUX MTPOLIECCOB B MPOTOYHOM YacTU TYpOUHHOM CTyIEHH;

TennoBass Auarpamma IMpoLECCOB MpeoOpa30BaHUsl SHEPTrUM B TYpOMHHBIX pEIIETKaX; CTENeHb
PEaKTUBHOCTH TypOMHHOMN CTYIIEHU; TPEYTOJIBHUKH CKOPOCTEN U METOAMKA X pacyeTa.
MOITHOCTP M 3KOHOMHYHOCTh TYpPOWHHBIX CTYIEHEH: ypaBHEHUsS ISl pacyeToB YCHUIMH W
MOIITHOCTH TYPOWMHHOM CTYINEHU; OTHOCUTENbHBIA JionaTounbiii KIIJ[ crymenu; nByxBeHEUHBbIE
CTYIIEHU CKOPOCTH.

Bb160p TypOMHHBIX pelIeToK /sl TypOMHHBIX CTYTEHEN: T€OMETpUYECKUE, ra30IMHaMUYEeCKHE U
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BEIOOP THIIA JIONATOK JJIS PEHIETOK CTYIEeHEH;
orpeziesieHue 3KOHOMUYHOCTH COIUIOBOI U pabouell pemeToxk.

Metoauka TEIIOBOTO M a3POAMHAMHUYECKOT0 pacueTa TYpOUHHON CTYIEHH.

Meroanka a’pouHaAMAYECKOTO pacuyeTa TYpOMHHON CTyIEHH.

Bunel noreps B TypOMHHOH cTynmeHHM u ee oTHocuTenbHbld BHyTpeHHuil KIIJ[. Ilotepu B
TypOMHHOM CTYIIEHU Ha TPEHHE IMCKa U JomnaTrouyHoro Oangaxka. [lotepu B TypOMHHON CTymeHH
OT NapLUMAIBHOIO NMOABOJA Mapa.
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JIaOupUHTOBBIE YIJIOTHEHHS U MOTEPH B TYPOUHHON CTYNEHHU OT yTEeueK; MOTEPU OT BIAKHOCTU
BOJISTHOTO TIapa; 3aBUCUMOCTh OTHOCUTENbHOTO BHyTpeHHero KII/ ctynmenu ot mapametpa u/cd.
Pacnonaraemple Teruonepenasl CTyNEHH, COIUIOBOM U paboveld pereTok.

Crenenp peakiuu TYpOMHHOM cCTyneHH. AKTHBHBIE W PEAKTHBHbIE MOTEPU B TYpOHMHHOUN
CTYICHH.

AOCOIOTHBIE M1 OTHOCUTENIbHBIE CKOPOCTH IIOTOKA B CTYIIEHU U MX OmpeeneHue. TpeyroibHUKH
CKOpOCTEH B TypOMHHOM CTYIICHH.

[IpeoOpazoBanue sHepruu Ha paboumx nomarkax. OKpyKHOE€ M OCEBOE YCHUJIME IOTOKa Ha
jonarkax. MOIIHOCTb U yienbHas paboTa CTyIeHH.

[Torepu pacnojaraeMoil SHEprUM B COIUIaX, Ha PabOYMX JIOMATKAaX TYpOMHBI U C BBIXOJHOU
CKOPOCTBIO.

OnpeneneHne BBIXOJHONW OTHOCUTENIFHOW CKOPOCTH MOTOKA M3 BPALIAIOMIETOCS KaHaina padounx
PEIIETOK.

Metoauka pacueTa TypOMHHOHM CTyNEHHU: BBIOOP HMCXOJHBIX XapaKTEPUCTHK W TapamMeTpoB
TypOUHHOMN CTYIIEHHU.

Mertonuka pacuera TypounHo# crynenu ¢ d/1>10...13; OcoGeHHOCTH pacdeTa U MPOSKTUPOBAHUS
CTYIIEHEH C TTMHHBIMU JIONATKaMH, 3aKOHBI 3aKPYTKU TYPOUHHBIX JIOMATOK.

Brei6op xapakrepuctuk cryneHu. OmnpeneneHHe OCHOBHBIX T'€OMETPHYECKHX IapamMeTpoB
(cpennuii aMaMeTp, BBIXOJHBIE BBICOTHI, YIJIbl BBIXOJA MOTOKA, THUI MPOQUIS JIONATOK, YTIIBI
YCTaHOBKH MPOQWUIIS, BETUYUHBI XOPA, OTHOCUTEIBHBIE U a0CONIOTHBIC IIATH JIOTIATOK, 3a30PbI U
MEePEKPHIIIH U T.I1.).

Crenenp napuuaibHOCTH. PacdeT penieTok nmpu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.
Hcnonp3oBaHne a’poAMHAMUYECKUX XapaKTEPUCTHK PELIETOK Mpu ux pacuere. Hopmanu Ha
pOodHITN COTIIIOBBIX U PA0OUYMX JIOMATKaX. Y CIIOBHBIC 0003HAYCHHSI TUTIOB MPOQPIIICH.
OcoOeHHOCTH pacueTa CTYNEHU C «IJIUHHBIMK» JonmaTkamu. l[loHATHE «ITUHHBIX» JIOMATOK.
V3MeHeHne peakTHBHOCTH T10 BBICOTE JIOTATKUA. MeTo bl TPOQHINPOBAHHS JITMHHBIX JOMATOK.
KOHCTpYKTHBHOE BHIIOJHEHHE COIUIOBBIX U pabOUYUX JIOMATOK. THIBI XBOCTOBUKOB U OaHIaKew.

N300pakenue mpouecca paclIupeHus napa B hs JyarpaMMe JUisl CTYTIEHH.

[TpoekTHpoBaHWE W KOHCTPYKIMHU CTYNEHEH MapoBbIX TYpOMH: OCOOEHHOCTH KOHCTPYKIMH
TypOMHHBIX CTYyNEHEH /Uil LWIMHAPOB MAapoBbIX TYypOWH; IMpaBWiIa HMX IMPOEKTHUPOBAHUS U
HOpPMAaTHBHBIE JJOKYMEHTBI; 0OCOOEHHOCTH PaJMaIbHO-OCEBBIX CTYIEHEH.

Hasnauenue TypOuHHBIX cTyneHel ckopocTH. Temmosoit mpouecc u KITJ TypOuHHON cTynenu

u
ckopoctd. OnNTUManbHOE OTHOLIEHHE CKOPOCTEH %’ ¢ st TypOMHHOM CTYNEHH CKOPOCTH.
Omnpenenenne CKOPOCTEN Ha BBIXOAE U3 PEIIETOK U MIOTEPh PACIoaraéMoil SHEPTUN.

N3o00paxeHue mpouecca pacliupeHHss B TYpOMHHOM CTYHNEHH CKOPOCTH B hs JyarpaMMe.
JlonoaHUTENbHbIE TIOTEpU CTYyNEeHH. BHyTpeHHss paboTa MOTOKA, OTHOCUTENbHBIM BHYTPEHHHM
KII crynenmu.

JlonomHUTENbHBIE NMOTEPU CTYNEHM: MOTEPH TPEHMs TUCKA M JIOMATOYHOro OaHjaxa; MoTepH,
CBSI3aHHBIE C MApIHMAIBHBIM MOJBOIOM Mapa (Ha BEHTHJIALMIO U CETMEHTHBIE); IOTEpU OT yTeUeK
yepe3 auadparMeHHOE YINIOTHEHHE U HaJ0aHIaKHBIN 3a30p; TIOTEPU OT BJIAXKHOCTH Hapa.
OnTumanbHasg CcTeNeHb NaplUUaIbHOCTU CTyneHu. HasHaueHuwe yrjioTHeHW B TypOuHE U
TpeboBaHUS K HUM. Tunbl yruioTHeHui. Cxema JaOMpUHTOBOro ymjioTHeHHs. TedeHue mapa

yepe3 yiioTHeHue. [Ipoliece paciimpenus napa B yijOTHCHUU B hs -nmuarpamme. OrnpenerneHue
NPOTEYKH Mapa yepe3 JJaOUPUHTOBOE yIIoTHeHHE. M300paxkeHre mpoliecca paciinpeHust napa B

hs -Iuarpamme JJis CTyIeHHU.

KoMnoHOBKM MapoBbIX TYpOMH Pa3IMYHOTO HAa3HAYEHMs: MpeAeabHasi MOIIHOCTh OJHOIMOTOYHON
KOH/ICHCAIlUOHHON TypOMHBI; CIIOCOOBI TOBBILICHUS NPEAETbHON MOIIHOCTH; OIpeaesieHIe
pa3MepoB MOCIEAHEH CTyNeHH; KOMIIOHOBOYHBIE pELIEHUs, TIOKa3aTelu HaJeXKHOCTH U
SKOHOMHYHOCTHU TTAPOBBIX TYPOHH.

OcHoBBl BbIOOpa KOHCTPYKIMH TypOuH. [leneHue cTyneHeld KOHIEHCALIMOHHBIX TypOWH Ha
TPYIIIIBL.

CnocoObl  yBenmuYeHHs TpefesrbHONH  MOIHOCTH. (OJHOMOTOYHBIE U MHOTOMOTOYHBIE,
OJTHOBAJIbHBIE 1 MHOTOBaJIbHBIC TYPOHHEI.



50. PacuetHass MomIHOCTH TypOuHBL. BpIOOp Temomepenaga W TUIA PETYIHPYIOMIEH CTyIEHH.

51.

[IpenBapuTenbHas OLIEHKA pa3MEPOB NEPBOM U MOCIETHEN HEPETYIUPYEMBIX CTYTICHEH.
Omnpenenenne 4yuclia CTyNEHEH W pachpeleleHne Teruionepenana Mexay HuMmu. OcoOeHHOCTH
pacuera cTyrneHel OTAeNbHbBIX TPy KOHJECHCAIIMOHHBIX TYPOUH.

52. Ilpubnmxennas ouenka KII/[ typboarperara 1 OTAETbHBIX OTCEKOB MPOTOYHOM YacTH TYpOUHBI.

Bb160p uacToThl BpaleHus, Yuciia BajJoB U HUIHHIPOB TypOUHBIL.

Oo0pa3en OusteTa K mepBoi pydoexHoil arrecraunu mno gucuuiviube ""IllapoBbie U razoBble
TypOuHbI"

I'po3Henckmii rocyaapcTBeHHbI He(pTAHON TeXHMYecKkHii yHuBepcuTeT uM. akaa. M./J{. MuiiuoHIMKOBa

HucTutyT "JHepreruxkn'

Kadenpa "Tennorexnuka u ruipaBiuka'
I'pynna "J30I1-23"  Cemectp "5"
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buners! k nepBoii pydexHoi aTTecTanun
Buaer Ne 1

1. AG6comotabie u otHocutenbHble KITJI. Kiaccudukanms Typoun. YciaoBHble 0003HauSHHs TYpOUH.

2. OcoOEHHOCTH pacueTa CTYNEHH C «UTMHHBIMIY JlonaTkaMu. [IoHsTHEe «IJIMHHBIX) JTonaToK. V3MeHeHHne peakTUBHOCTH T10
BBICOTE JIONAaTKU. MeTo bl MPOGMIMPOBAHHMS JITHHHBIX JIOTIATOK.

3. AGCOJIIOTHBIE ¥ OTHOCHUTEIILHBIE CKOPOCTH ITOTOKA B CTYIEHH U UX OIpeeneHue. TpeyroibHUKH CKOPOCTEH B TYpOHMHHOMN
CTYIICHH.

Hoanuce npenosaBareJist Hoanucek 3aBeayromero kagenpoit "T u I'" T.b.23upbdaeB

7.2 Bonipockl KO BTOPOii py0e:kHOi aTTecTaniuu 1o aucuniiude "[lapoBbie u razoBbie TypoOuHbI'"

&

10.

11.

12.

13.

ObecneueHne HaIEKHOCTH OCHOBHBIX 3JIEMEHTOB MAPOBBIX TYPOMH: pacyeT OCEBBIX YCWINH B
BaJIONPOBOJIE TypOoarperara u crnocoObl UX KomneHcauuu. CtaTudeckasi IpOYHOCTh pabounx
JIOTIATOK CTYTICHEH.

OO611as XxapakTepyCcTUKa epeMeHHbIX pexxrUMOoB: [IoHsATHE TepeMeHHOro (HEpacyeTHOI0) pexxuma
TYpOUHHBIX PEIIETOK U TYpOUHHOH CTYyIEHHU.

IlepeMEeHHBIN pEeKUM CYKUBAIOIINUXCS U PACIIUPSAIOIIMXCS pelIeTOK. MaHEBPEHHOCTh U
IIPOrpaMMbl peryJIupOBaHMs SHEProOIOKOB.

Xomocrto# xo1 TypOoarperara. MoTopHbIi peskuM. Pesxxum ropsiuero Bpaiaromerocs pe3epaa.
CeTka OTHOCUTENBHBIX PACXOIOB.

IIpenenbHOE OTHOLIEHUE AABICHUH JJIs paCIIMPSIOLIEiCs pelmeTky. MI3MeHeHne cTernenn
peakimu U pacxojia napa yepes crynenb. KIIJ[ ctynenu npu u3MeHeHnu pexxumMa ee paboThl.
Pacuer nepemenHoro pexxuma pabotsl cryneHu. [IpubnuxeHHble METOABI pacyeTa.

VYcnoBust paboThl peryJIMpyIoMX 1 MOCIeIHUX CTYNeHeH TypOuH MpH MepeMEeHHOM MPOITyCKe
napa.

Pacnpenenenue naBneHuii U TeIUIONEpENaoB B CTYNEHIX TYPOUHBI IPU U3MEHEHUH peXHUMa
paboTHI.

BinsiHuEe OTKIIOHEHMS HaYaJIBHBIX [TApaMETPOB BOJSHOIO I1apa, 1apaMeTPOB MPOMIIEPErpeBa U
JIaBJICHUS B KOHJIEHCATOPE Ha MOILITHOCTh TypOuH. BrusiHue HauanbHOrO NaBieHus. BousHue
Ha4aJIbHOM TeMIIepaTypbl U TEMIIEpAaTypbl IpOMIEPErpeBa. BiusHue KOHEUHOro 1aBIEHUS Ha
MOIIIHOCTb ITAPOBON TypOUHBI

Crioco6sb!I (cucTeMBbl) mapopacipeieneHus NapoBbIX TypouH. J[poccenbHoe mapopacipeaeneHue.
ComoBoe napopacnpenesnenue. O6BoOAHOE MapopacpeeeHHeE.

TennoBoii nporecc TypOUHBI TPU NEPEMEHHOM TPOITYyCKe Mapa B Pa3IMUHBIX CUCTEMAX
napopacrmpezenenus. Pacnpenenenne NnoTOKOB napa MeXIy COIIIOBBIMM CETMEHTAMH.
M3menenue naBieHUN napa 3a peryJupyronuMuy KIallaHaMU U B KaMepe peryupyroniein
CTYIIEHU IIPH NIEPEMEHHBIX PACX01ax Iapa.

Br16op cucremsl napopacnpeaeneHus. PerynupoBanyue MOITHOCTH TypOUHBI CHOCOOOM
CKOJIB3SIIIIETO JaBJICHHUS.
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. IlnarpamMma pe>xMMOB KOHJICHCAITMOHHOW TypOuHBI. Pacxos nmapa Ha xonocroii xoa. M3MeHenue
SKOHOMHMYHOCTHU U HAJIEKHOCTH.

M3MeHeHne TemMnepaTyphl CBEXKETO Mapa U MPOMEKYTOYHOTO IIeperpeBa.

Bnusiaue naBnenus orpaGoTtaBiiero napa. Y HuBepcaiabHas 3aBUCUMOCTb U3MEHEHHSI MOIIHOCTH
KOH/ICHCAIIMOHHOM TypOHHBI OT KOHEYHOTO JIABJICHHUS.

Ocesble ycuiusi TypOUHBI IIPU IEPEMEHHOM PEKUME.

TypOuHbI A58 KOMOMHUPOBAHHOW BHIPAOOTKH TEIUIOBOW U 3JICKTPUUECKOMN SHEPTHH.

TypOuHbI ¢ NPOTUBOIABIIEHUEM, CBS3b MEX/Y IPOTHUBOAABICHUEM U Harpy3KOH TypOUHBI,
0COOEHHOCTH KOHCTPYKTHUBHOTO 0(OpMIIEHUS TypOUHBI,

TypOuHBI ¢ MPOMEKYTOUHBIM PETyIUpyeMbIM 0TOOpoM napa (tumt T) 1 ux TuarpaMMel peKUMOB,

IIPOLIECCHI PACILIMPEHHUS I1apa B hs Juarpamme, JuarpaMmsl peKUMOB, KOHCTPYKTUBHOE

oopmienne TypOuH, MOBOPOTHBIE TUATrPAMMBI;

TypOunsl ¢ 1ByMs peryaupyeMbiMu otroopamu napa (tun I1T), auarpammsl pexxUMOB.

TypOuHBI ¢ IByXCTYIIEHYATHIM OTONUTEIBHBIM OTOOPOM Mapa. DHEPreTHUECKUE XapaKTEPUCTHKU

TeIUIO(PHUKALIMOHHBIX NAPOBBIX TYpOUH. KOHCTPYKIMH TEII0(PUKALIMOHHBIX TYpPOUH.

Hasnayenue KoHAeHCAMOHHBIX YCTPOUCTB. Tunsl KoHneHcaTopoB. KoHCcTpyKkums

IIOBEPXHOCTHOT'O KOHJIEHCATOPA.

Cxema KOHJIEHCAIIMOHHOM YCTaHOBKHU M YCTPONCTBO KOHJeHcaTopa. CxeMa KOH/AEHCallMOHHON

YCTaHOBKH U €€ 3JIEMEHTBHI.

TennoBsie mpoiiecchl B KoHeHcaTtope TernoBoil 6ananc konaeHcaropa. KomuuectBo Bo3ayxa,

nocrynarouiee B KonaeHcarop. I[lapuuaneHelie jaBineHus napa U Bo3yxa.

TemnepaTypa KOH/IEHCATa U €ro MepeoxJiaxaeHrne. 30Hbl MaCCOBOM KOHACHCALIMU U OXJIAXKACHHUS.

[TapoBoe conpoTuBIEHUE KOHAEHCATOPA.

[Topsiok TEemIoBOTO pacueTa KOHAEHCATOpa. BIOOp KpaTHOCTH OXJIAKICHUS U CKOPOCTH

JIBYDKEHUS BOJIBI B TpyOKax. PacueT moBepXHOCTH OXJIaX/I€HUs, YMCIIa XOI0B BO/IbI, YHCIIa

TpYOOK M MX JIJTMHBI, Pa3MepPOB TPYOHOU JOCKH.

KOoMIOHOBKM 1 KOHCTPYKILIMH KOHAEHCATOPOB NapoBbIX TypOuH. [IpHHIMUNBI pariioHaIbHON

KOMITOHOBKH TPYOHOTO ITy4Ka.

ITocTpoeHne TEIIIOBBIX XapaKTEPUCTUK KOHJIEHCATOpa IIPY U3MEHEHUH pacxoza rapa,

TEMIIEpPATyphl U pacxoa OXJIaX/1atole BOIbI.

['mapaBianueckoe conpoTHBIIEHHE KOHAeHcaTopa. CoeJMHEHUE ¢ BBIXJIOMHBIM NaTpyOKoM

TypOUHBI.

METOJMKA pacueTa KOHJEHcaTopa.

OCHOBBI 3KCIUTYaTal[MM KOHJIEHCAIIMOHHBIX YCTAHOBOK: XapaKTEepPUCTUKA KOHJEHcaTopa U

MIEPEMEHHBII PEKUM ero paboThl; BO3yX00TCACHIBAIOIINE YCTPOHCTBA; 0COOEHHOCTH

9KCILTyaTalluy KOH/IEHCAIMOHHON YCTaHOBKHU.

XapakTepHucTUKa MapoCcTpyHHOro 3xkekTopa. KoHneHcaTHbIe M IUPKYJISIMOHHBIE HACOCHI.

KoHcTpyknnn Hacocos.

Cuctembl MaciocHa0XeHUs TapOBBIX TYPOUH M OCHOBHBIE TpeOOBaHMsI K HUM. CXeMbl

MacJIO0CHA0KEHUs; IKCILTyaTalusi TYPOUHHBIX Macell.

KoHcTpyKIMu MOAIMITHUKOB BAJIONPOBOA MAPOBBIX TypOUH. ABapuiiHas cMa3ka TypOuH.

Typbunnoe macno. D1eMeHTbl CUCTEM MaCIOCHA0KEHHUS.

Bubpanmonnas Haje:xxHOCTh TypOoarperatoB. BreicokouacToTHast BuOparus Typooarperara.

HuskouactotHas Bubpanus. Bubpanus o00poTHOM yacToThl TypOoarperata. KoHTposb 1 HOpMBI

BUOparuu Typboarperata. MeTo bl MpeaypeKAeHNs OBBIIIEHHON BUOpAllMU BaJIOTIPOBO/IA.

CymiecTByrolue cucTeMbl BAOPOMOHUTOPUHTA U TMATHOCTUKH.

Konebanus nonarounoro anmnapara TypOuH: ¢popmbl KojebaHui pabounx J0NaToK; pacyer

4acTOT KoJieOaHM MMaKeTOB JIONATOK; BUOpAIIMOHHAs ArarpaMma JOoMaToOuHOoro anmnapara;

IIpaBWJIa OTCTPOMKH OT PE30HAHCHBIX COCTOSIHUU.

PacyeTbl Ha MPOYHOCTH OCHOBHBIX JieTaliell cTaTopa TYpOUHbBI: KOHCTPYKIIUU U PACUEThI

TOJIIIMHBI KOPITYCOB TYpOHH; HANPSHKEHHOE COCTOSIHUE (PIIaHIIEBOIO pa3beMa KOpITyca; OLIeHKH

Ha/IeKHOCTH JuadparM; MaTepuasbl, IPUMEHsAEMBbIE A1l U3TOTOBJIEHUS MapOBBIX TYpOUH.

. KoncTpyxkumu koprycoB, ux matepuai u pacuet. O6oiimbl. TernoBsie pacimpenus. Pacuer
(hnaHIIeBOTO COEAMHEHUSI.

. ComoBsle U HanpasJstonye gonatku. ComnoBble cerMeHThl. Kpennenue.
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Koncrpykuuu u matepuan auapparm. Kperenue nuadparm. Pacuer nquadparm.
JuadparMeHHbIE YINIOTHEHMSL.

KoHCTpyKIIMM KOHLIEBBIX YIUIOTHEHUH TypOuH. TpyOorpoBoibl KOHIEBBIX YINIOTHEHHH.
Cucrembl napopacipeaesieHus: TypOHH.

KoHCTpyKIIMU ¥ OIIEHKH Ha/ICKHOCTH JIEMEHTOB BAJIONPOBOAA TypOoarperara: OleHKa
Ha/IeXHOCTH POTOpa NapoBOW TypOUHBI; pacyeThl KPUTHUECKUX YaCTOT BPALIEHUs POTOPA;
HaNpsDKeHUS U 1eopMalvy BO BPAIIAIOIIEMCS TUCKE; pacueT HAIPsDKEHUH B JIHCKeE;
OIpeJIeJIEHUE HaTsAra ¥ OCBOOOXKIAIOIIEeH YacTOThI BpallleH!sl; TpeOOBaHUS K Ha/Ie)KHOCTH U
PECYPCHBIM XapaKTEepUCTUKAM POTOPOB ApOBBIX TYPOUH.

Potope! Typ6uH 1 ux koHcrpykuuu. Kpermenue neraneit Ha Bany. Pacuer A1CKOB Ha TPOYHOCTb.
Pacyer Bana Ha npouHocTs. Kputnueckas yactora BpaueHus poropa. MaTtepuansl JUCKOB,
BaJIOB, LIEJIbHUKOBAHHBIX poTOpoB. CoennHuTENbHBIE MyQTHI. BamomnoBopoTHOE yCTpOHCTBO.
OCHOBBI HKCIUTyaTaluy TypOOoarperaToB: 3aJjauu 3KCILTyaTallii U KPUTEPUU HAIKHOCTU B
pabote TypOuH; 0OCOOEHHOCTH ITyCKOB ¥ OCTaHOBA TypOMH.

CxeMa yCTpoicTBa aKTUBHOM U PEaKTUBHOW TypOuHBI. [loHATHE peryaupyommux 1 He
peryIupyeMbIX CTYTIEHEH.

Hcnonb30BaHue MOTEPH € BBIXOAHOM CKOPOCTHIO B cTyneHsaX. Koadduuuent Bo3spara temia.
[ToTtepu ot apoccenupoBaHus BHE IPOTOYHOM YacTU TypOUHBI.

OcCHOBHBIE IPEUMYLIIECTBA MHOI'OCTYICHUATBIX TYpOUH.

Dpo3us paboymx JIONAaToOK U criocoObl 60prObI ¢ Heil. 56. Konnessie yruioTHenus Typous. Cxema
OTBOJa U ITO/IBOJA M1apa B YIJIOTHEHUH. TUIIbI KOHLEBBIX YIUNIOTHEHU.

3ajaun peryiupoBanus TypOuH. Y paBHEHHE MOMEHTOB TypOoreHeparopa. Y ciioBue MOCTOSTHCTBA
4acTOTBI BpalLCHNUS.

[TpuHuMnaIbHBIE CXEMBI peryarpoBaHusi. OCHOBHBIE 3JIEMEHThI CUCTEM PETYJIUPOBAHUS.
Perynaropsl ckopoctu. 3omotHuku. CepBoMoTOpbl. OOpaTHast CBsA3b. MeXaHU3M yIpaBiIeHUs
(cuaxponu3zarop). Perynupyromiue kianassl.

CraTtucTuyeckas XapakTepUCTHKa PETyJIMpOBaHUs TypOoreHeparTopa.

CremneHp HEPaBHOMEPHOCTH U HEUYBCTBUTEIbHOCTH. ParronanbHas popma craTuueckoi
XapakTepucTuku. PaboTa perynupoBaHus Mpy NapajijiebHOM BKIOYEHUH TeHEpaTOpOB.
[TepexoiHbIE MPOLIECCH PETYIUPOBAHUS TYPOUH.

Oco0eHHOCTH PeryIMpoBaHus TeMI0(UKaMOHHBIX TypOUH. [loBopoTHBIE AMadparmsl.
Oco0OeHHOCTH perynpoBaHus TypOUH C IPOMEXKYTOUYHBIM IIEPErPEBOM.

3agauu ¥ BUJBI 3aIIUT NApOBBIX TYpOUH. 3aluTa OT MOBBIIIEHUS! CKOPOCTH BpaleHus. Pemne
oceBoro casura. [IpenoxpanurensHele U oOpaTHble KianaHbl. CTONOPHBIE U OTCEYEHHbIE
kyanaibel. CepBOMOTOPHI KJIAIIaHOB.

OcCHOBBI peMOHTa MAapOBBIX TYPOUH: XapaKTepHbIE HETOIAIKH MPH 3KCIUTyaTalluy NapOBbIX
TypOMH; OpraHu3aIus peMOHTa MapOTypOMHHBIX arperaToB

DHepreTUYecKre ra30TypOMHHBIE YCTAHOBKH: o0I1ue cBefeHus: 00 sHeprerrndeckux ['TY.
TepMoguHamMuyeckuil HUKI U cxemsl ['TY.

[Toxazarenu skoHomuuHoCcTU ['TY 1 cnocoOb! ux nossimenus. [Ipumenenne ['TY B TemnoBeix
anekTpoctanuusax ['TY-TOIL.

[Tpumenenue ['TY Ha Gaze aBHAITMOHHBIX JABUTATEIICH.

["a30BBIe TYpOMHBI, MPOLIECC PACIIUPEHUs B ra30BOM TypOMHE U BBIOOD YKCIIa €€ CTyIeHEH.
OcoOeHHOCTH TYpOUHHBIX CTYTEHEN ra30BOW TypOUHBI.

Metoauka pacyeTa IpOTOYHOM YacTh ra30Boi TypOuHbL. CHCTEMBI OXJIaXAEHUS Ta30BBIX
TypOuH.

Cxewmsl 1 ksl I'TY. OcHoBHBIE MOKa3aTenu, Xapakrepusyroue ['TY, u cnocoObl MOBBIIEHHS
MX SKOHOMHYHOCTH.

OpnosaneHele I'TY ¢ perenepanueil. CiioxxHble 1 MHOTOBabHbIE [ TY.

ITaporasossie yctanoBkH. Komnpeccops! I TY, KoHCTpyKIHs 0ceBOro kommnpeccopa. Pexxumsl
paboThI U XapaKTEePUCTUKU OCceBbIX KomrpeccopoB ['TY.

Arnenne nomnaxa ['TY, KOHCTpyKIMK KaMep cropanusi. IlepeMeHHbIe peKUMBbI SKCILTyaTallui
I'TY, nepemennsie pexxuMbl ['TY, myck ra30TypOMHHBIX YCTaHOBOK, CUCTEMBbI 3aIIUTHI U
aBTOMaTH4eckoro peryinupoanus ['TY.

ITapora3oBsle yCTaHOBKH: TEILIOBBIE CXEMBI, COCTAB U IOKa3aTeau 3koHomuuHocTy I1I'Y.



72. OcobeHHOCTH MapaMeTpOB MAPOBBIX U ra30BBIX TypOHH I TApOra30BbIX YCTAHOBOK C OJHO,
JIBYX U TPEXKOHTYPHBIMHU KOTJIAMHU-YTUIU3aTOPAMH.

73. IapoBbie Typounsl 1 [1I'Y: ocoGeHHOCTH pacyeTa U MPOEKTUPOBAHMS TAPOBBIX TYPOUH ISt
MT'Y. Koncrpykmuu typous mis [1I'Y yrunuzanuonnoro tumna. KoHCTpyKiuu TypOuH 1Jis
TETIO(PHUKAIIMOHHBIX TAPOTa30BbIX YCTAaHOBOK.

Oo0pa3sen OusteTa KO BTOpOi pyOe:kHoil arrectauuu no gucuumiinbe ""Illaposbie u razoBbie
TypOUHBI"

I'po3HeHckmii rocyfapcTBeHHbIH He(PTAHON TeXHUYecKHil yHUBepcuTeT uM.akaa. M.JI. MuiiMoHIuKoBa
HucTutyT "JHepreruxkn'
Kadenpa "Tennorexnuka u ruipaBiuka'
I'pynna "J30I1-23"  Cemectp "5"
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buners! ko BTOpOii pyGeskHOl aTTecTalNU
Buner Ne 1

1. Pac4eTsl Ha MPOYHOCTH OCHOBHBIX JIETallel CTaTOpa TYpPOMHBI: KOHCTPYKIMU M PAacueThl TOIIIMHBI KOPITyCOB TYpOUH;
HAaIpsDKEHHOE COCTOSIHUE (MIIaHIIEBOTO pazbeMa KOopIlyca; OLEHKH HaJe)KHOCTH TuadparM; MaTepualbl, IPUMEHsIeMbIe s
M3TOTOBJICHUSI TAPOBBIX TYPOUH.
2. TerutoBoii poluiecc TypOHUHBI TP IEPEMEHHOM IPOITYCKeE Mapa B pa3IMyHbIX CUCTEMax MapopacrpeeeHus .
Pacripenienenue NOTOKOB Mapa MEXIy COITIOBBIMH CETMEHTAMHU.
3. ITocTpoeHue TEIUIOBBIX XapaKTEPUCTHK KOHCHCATOpa IIPU M3MEHEHUH Pacxo/a rapa, TeMIepaTypsl B pacxoia
OXJIQXKIAIOIIEH BOJIBI.

Hoanuce npenosaBareJist Hoanucek 3aBeayromero kagenpoi "T u I'" T.b.23upbdaeB

7.2. Bonnpochl K 3a4eTy 1o auciuiuinie «IlapoBbie H ra3oBble TYPOHHBI»

1. Knaccudukamnus 31eKTpHUECKUX CTAHIUN ¥ MECTO TYpOOMAIIMH B HUX: MAPKUPOBKH MapOBBIX
TypOoun TOC u ADC u ocHOBHBIE CBeZIeHUS 00 X KOHCTPYKIUAX. Posb mapo- u ra3oTypOMHHBIX
YCTaHOBOK B SHEPTeTHKE U IPYTUX OTPACIISIX.

2. OcoOEeHHOCTH TEMJIOBBIX CXeM NMapoTypOuHHBIX ycTaHoBoK TOC nu ADC. Mecto napoBoit
TypOUHBI B TEPMOAMHAMHYECKOM LMKIIe. [TokazaTenn S5KOHOMUYHOCTH ApOBBIX TYPOUH U
TypOOYyCTaHOBOK.

3. OcobennocTu TerIoBbIX cxeM TypOoyctanoBok TOC m ADC. IlpuHmmn AeMcTBUS MapoBOit

TYpOUHBI U €€ MECTO B SHEPreTUYeCKON yCTaHOBKE. THUITOBBIE KOHCTPYKIIMH MTapOBOM TYpOUHBI.
4. llpuHUMNHMaIbHBIE CXEMBI Mapo- U ra3oTypOMHHBIX 3HepreTHdeckux ycraHoBok TOC u ADC.
BnusiHue ocHOBHBIX mapameTpoB napa Ha 3(p()eKTUBHOCTh MapoTypOMHHOM ycTaHOBKH. BinsiHue
KOHEYHOTO JAaBjieHus Ha 3()(PeKTUBHOCTH pabOTHI TYpOOYCTaHOBOK.

5. Huknel naporypOuHHbIX ycraHOBOK. KIIJI TypOunbl. IlpomexyTouHblii mneperpeB mapa
MapoTypOMHHBIX YCTAaHOBOK. PereHepaTuBHBIN MOJOrpeB MHUTATEIBHOW BOJBI MapOTYypOMHHBIX

YCTaHOBOK.
6. Ilonstne MoIIHOCTU: WHAEATbHOW TYypOUHBI, BHYTpPEHHEH, 3PQPEKTUBHOMN, AIEKTPUUECKOM,
HOMHUHAJIBHOM U pacueTHOH. AGcontoTHbIe U oTHOocuTenbHbIe KIT/I.
7. Knaccudukarus TypOuH. Y clIOBHBIE 0003HaYEHUS TypOUH.
8. TemuoBoii mpomecc TypOMHHOI cTyneHu. OCHOBHBIE YpaBHEHHs IOTOKAa I CXKUMaeMoOil

KHUIKOCTU: COCTOSAHHA, HCPA3PBIBHOCTHU, KOJHUYCCTBA ABHIKCHHUA, COXpPAaHCHHUSA OHCPIUU.

XapakTepHUCTUKH MOTOKA MPHU PACHIMPEHUH Ta3a B KaHaiax. [[apaMeTpsl MOTHOTO TOPMOKEHUS.
Kondysoproe un quddy3zopHoe TedeHre MOoTOKA.
9. OmpeneneHue BBIXOJAHONH CKOPOCTH TIPH pPACIIUPEHUHM Ta3a B HEMOJABIKHOM KaHale.

Kputnueckue mapamerpsl M KpuUTHUecKass ckopocTb. Kputmuecknii pacxon. IIpuBeneHHbI

pacxon. H3Mmenenue IMPOXOAHOTO CCUCHUS KaHalla B 3aBUCUMOCTH OT OTHOCUTCIIBHOT'O IaBJICHUS.

10. Pacunpenne raza B KaHaJax C MOTEpsAMH pacnojaraemMod sHepruu. CyKuBaronigecs |

pacupsitonrecs kaHaiabl. @opMbl KaHATIOB TYpOUMHHBIX perieTok. OTKIOHEHUE MOTOKa B KOCOM
cpese TypOMHHBIX pemeTok. [IpeaenbHoe OTKIOHEHHE B KOCOM Cpese.
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32.

['eomerpuueckie M Ta30JUHAMUYECKHE XapaKTEPUCTUKU PEIIETOK TYpPOMHHBIX MNPOQUIIei.
OOT1ekaHne MOTOKOM OJUHOYHOTO TYpOWHHOTO MpOo(uUis B 3aBUCUMOCTH OT T€OMETPUUYECKUX U
PEXMMHBIX [TAPAMETPOB.

[Torepu TypOuHHOrO mnpoduis: NpopUIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJHOBBIE, OT
HecTalMoHapHOCTH ToToka. Ko3dduuumeHtsr ckopocTu, mOTepu pacroiaraeMoil >HEpruu,
pacxoja.

KoHCTpyKlMsl CTyneHHM OCEBOro THIIA: CHCTEMa YpPaBHEHMH JJIs pacueToB TEpPMO- U
ra3oJIMHaMUYEeCKUX MPOIIECCOB B MPOTOYHOM YAaCTH TypOMHHON CTYNEHHU; TEIJIoBas AUarpaMmma
IpoLeccoB MpeoOpa3oBaHUsl JHEPIUM B TYpOMHHBIX pEIIeTKAaX; CTENeHb pPEaKTUBHOCTH
TYpOUHHOW CTYNEHH; TPEYTrOJbHUKH CKOPOCTEH U METOUKA HX pacyeTa.

MoIHOCTh U SKOHOMHYHOCTh TYpPOWMHHBIX CTYINEHEH: ypaBHEHHS [UIsl pacyeToB YCHIUH U
MOIIHOCTH TYpOWHHOW CTYNEHH, OTHOCHUTEIbHBIN nonaTouHblii KIIJ[ cTymeHu; NByXBEHEUHBIC
CTYIEHU CKOPOCTH.

Br160p TYypOMHHBIX peIIeTOK Ui TYpOMHHBIX CTYIEHEH: reOMeTpHYeCcKUe, Ta30AMHaAMUYeCKUe U
PEKUMHBIE XapaKTEPUCTUKU TypPOUHHBIX PEUIETOK; BHIOOP THIIA JIOMATOK AJIsl PEIIETOK CTyIEHEH;
orpeJiesieHue SKOHOMUYHOCTH COTUIOBOW M paboueil pemeTok.

MeToauka TEIUIOBOTO M adpOJMHAMHYECKOTO pacyeTa TypOMHHOW cTymneHu. Metoauka
a’pOIMHaMUYECKOr0 pacuera TYpOMHHOM CTyIEHH.

Bunel moreps B TypOMHHON cTyneHH u ee oTHocuTenbHbIM BHyTpeHHuil KIIJ. I[lotepu B
TypOMHHOW CTYNEHHM Ha TPEHHUE TUCKa U JIomaroyHoro Oangaxa. [lorepu B TypOMHHOI cTyneHH
OT MMapUUAIBLHOTO MOIBOJIA Tapa.

JlaOupuHTOBBIE YIUIOTHEHHUS U MOTEPU B TYpOMHHOM CTYNEHU OT yTEYEK; NOTEPH OT BIAKHOCTU
BOJSIHOTO Tapa; 3aBUCUMOCTh OTHOCUTENbHOTO BHYTpeHHero KIIJ[ ctynenu ot mapamerpa u/cy.
Pacrnionaraemble Terionepenaapl CTYNEHH, COIUIOBOM M paboueil pemetok. CreneHb peakuuu
TypOUHHOI CTyNeHU. AKTHUBHBIE U PEAKTHBHbBIC IOTEPHU B TYPOUHHOM CTYTEHHU.

AOCOIIOTHBIE M1 OTHOCUTENIbHBIE CKOPOCTH IIOTOKA B CTYIIEHU U MX OIpeleseHue. TpeyroabHUKN
CKOpPOCTEeH B TypOUHHOM CTYIICHHU.

[IpeoOpa3zoBanue sHeprur Ha pabouux jomaTtkax. OKpy»KHOE U OCEBOE YCHJIME TMOTOKAa Ha
jonaTkax. MOIIHOCTh U yJienbHas paboTa CTyNEHH.

[Torepu pacnosaraemMoil 3HepruuM B coIllaX, Ha pabo4MX JomaTKkax TypOMHBI U C BBIXOAHOMN
cKOopocThlo. OmpezenieHne BBIXOJHOM OTHOCHUTENBHON CKOPOCTH IIOTOKA W3 BpallaroIIerocs
KaHajia pabo4ynXx pemeToK.

Mertonuka pacuera TypOMHHOM CTyNEHHU: BBIOOD HMCXOJHBIX XapaKTEPUCTHK U MapamMeTpoB
TypOuHHOM cTynenu. Meroauka pacdyera TypOouHHOM cTynenu ¢ d/10110...13;

OcobeHHOCTH pacueTa U MPOSKTHUPOBAHUS CTyNEHEeH ¢ JUIMHHBIMU JIONATKaMM, 3aKOHbI 3aKPYTKU
TypOMHHBIX JIonaToK. BbIOOp XapakTepUCTHK CTYIIEHHU.

OmnpezneneHne OCHOBHBIX F€OMETPUYECKUX MapaMeTpoB (CpelHUil 1uaMeTp, BBIXOAHBIE BBICOTHI,
yIJIbl BBIXOJA MOTOKA, THUIl MPO(UIIS JONATOK, YIJIbl YCTAHOBKH NPOQUIISI, BEITUYUHBI XOP/,
OTHOCUTENIbHBIE M aOCOJIIOTHBIE IIard JIONATOK, 3a30pbl M MEpeKphlM U T.1.). CTeneHb
MapluHaIbHOCTH.

Pacuer pemerok npu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.

Hcnonp30BaHne a’poJMHAMUYECKUX XapaKTEPUCTHK pPELIeTOK Mpu ux pacuere. Hopmanu Ha
PO UM COIUIOBBIX U PA0OYHX JIOMATKAX. Y CIIOBHBIE 0003HAYEHUS TUIIOB MPOdUIIEH.
OcoOeHHOCTH pacueTa CTYNEHU C «IJIMHHBIMU» JonaTkamu. lloHATHE <« IJTMHHBIX» JIOMATOK.
V3MeHeHne peakTUBHOCTH I10 BBICOTE JIOMATKU. MeToibl Mpo(UINpOBaHUs JUIMHHBIX JIOMATOK.
KoHcTpyKTHBHOE BBINOIIHEHNE COIJIOBBIX U pab0OUUX JIONAaToK. THIIBI XBOCTOBUKOB U OaHaKeH.
N3006paxkeHe mporecca pacIupeHus apa B /S - inarpamMmMe Ut CTYIICHH.

[TpoexTrpoBaHKe U KOHCTPYKIIUU CTYIIEHEH MapoBbIX TYpOUH: 0COOEHHOCTH KOHCTPYKIIMMA
TYpOUHHBIX CTYyTIEHEH JUI WIMHAPOB MAPOBBIX TypOUH; IPaBUiIa UX MPOEKTUPOBAHUS U
HOPMAaTUBHBIE TOKYMEHTbI; 0COOEHHOCTH PainajIbHO-OCEBBIX CTYIICHEH.

Potops! TypOuH 1 ux KoHCTpyKuuu. Kpernnenue aeraneii Ha Bany. Pacyer qucKOB Ha MPOYHOCTbD.
Pacuer Bana Ha npoyHocTh. Kputrueckasi yactora BpaiieHus: potopa. Martepuanibl TUCKOB,
BaJIOB, 1IEJIbHUKOBAHHBIX poTOpoB. CoennHUTENbHBIE MyQTHI. BamomnoBopoTHOE yCTPOICTBO.
OcCHOBBI 3KCIUTyaTallMi TypOOarperaToB: 3a1a4u SKCIUTyaTallid U KPUTEPUHU HA/IEKHOCTHU B
pabote TypOuH; 0COOEHHOCTH ITyCKOB M OCTaHOBA TypOUH.



33

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.

51

52.

53.
54.

55.

56.

57.

58.

. Cxema ycTpolCTBa aKTUBHOM U peakTUBHOU TypOuHBI. [ToHsATHE peryIupyonmx 1 He
PETyJIUPYEMBIX CTYTICHEH.

Mcnonb30BaHue MOTEPH € BBIXOJHON CKOPOCTHIO B cTyneHsax. Koadduuuent Bo3Bpara Terma.
ITorepu oT ApoccenupoBaHus BHE IPOTOYHOM YaCTU TYpOUHBI.

OCHOBHBIE IPEUMYIIECTBA MHOTOCTYIICHUATHIX TYpPOUH.

Dpo3ust pabouuX JIOMATOK U CrTocoObI 60pKOBI ¢ Hel. 56. KoHneBble ymuioTHeHus TypOuH. Cxema
OTBOJIa U ITOBOJIA 1apa B YIUIOTHEHUU. TUIIBI KOHLIEBBIX YIUIOTHEHUH.

3aauu peryJupoBaHus TypOMH. Y paBHEHHE MOMEHTOB TypOoreHepaTopa. Y clioBU€ IIOCTOSHCTBA
4acTOTBI BPAILCHNUS.

[TpuHIMNIMATBHBIE CXEMBI peryarpoBaHus. OCHOBHBIE 3JIEMEHThI CUCTEM PETYJIUPOBAHUS.
Perynaropsl ckopoctu. 3omotHuku. CepBoMoTopsl. O0paTHast cBsA3b. MexaHU3M ylpaBiIeHUs
(cunxpoHuzarop). Perynupyromue kianaHsl.

CraTtucTuyeckas XapakTepUCTHKA PEryJIMpOBaHus TypOoreHepaTopa.

CreneHp HEPaBHOMEPHOCTH U HEUYBCTBUTEIbHOCTH. PanimonanbHas opma ctaTHuecKon
XxapakTepucTuku. PaboTa peryaupoBaHus npy napajjieJbHOM BKIOUYEHUU TEHEPaTOPOB.
[TepexoiHbIe MPOLIECCH PETYIUPOBAHUS TYPOUH.

Oco0eHHOCTH peryIMpoBaHus TerI0(UKaMOHHbIX TypOouH. IloBopoTHBIE AMadparmsi.
Oco0OeHHOCTH peryJnpoBaHUs TypOUH C IPOMEKYTOUHBIM IIEPErPEBOM.

3agauu ¥ BUJBI 3aIIUT HApOBLIX TYpOUH. 3aluTa OT MOBBIIIEHUS! CKOPOCTH BpaleHus. Peme
oceBoro casura. llpenoxpanurenbHelie U oOpaTHble KiianaHbl. CTONOPHBIE U OTCEYEHHbIE
kyanaibel. CepBOMOTOPBI KJIANIaHOB.

OcCHOBBI peMOHTa MaPOBBIX TYPOUH: XapaKTEepHbIE HETOIAIKH TP 3KCILTyaTalluy NapOBbIX
TypOMH; OpraHu3anys peMOHTa NapOTypOMHHBIX arperaToB

DHepreTUYecKue ra30TypOrHHbBIC YCTAHOBKH: 00mIHe cBeneHus 00 sHeprerndeckux ['TY.
TepmoanmHamuyeckuil UK U cxembl [ TY.

[Tokazarenu sxoHOMUuHOCTH I ' TY 1 criocoOs! ux noeimenus. [Ipumenenne I'TY B TemnoBbix
anektpoctaniuax ['TY-TOLI.

[Tpumenenue ['TY Ha 0a3e aBUaLlMOHHBIX JIBUraTeNEH.

["a30BBIe TYpOUHBI, MPOLIECC PACIIMPEHHs B ra30BOM TypOMHE U BHIOOD YKCIIa €€ CTyNEHEH.
OcoOeHHocTH TYpOMHHBIX CTYNEHEN ra30BON TypOUHBI.

. Metoauka pacueTa mpoOTOYHOM YacTH ra30Boil TypOuHbL. CHCTEMBI OXJIaXAEHUS Ta30BbIX
TypOuH.

Cxewms! 1 ukisl I'TY. OcHoBHBIE MOKa3aTenu, Xapakrepusyroue ['TY, u cnocoOs! MOBBIIEHHS
HX Y3KOHOMUYHOCTH.

Opnosaneuele I'TY ¢ perenepanueii. CiioxHble 1 MHOTOBanbHbIE ['TY.

ITapora3ossle ycranoBku. Kommpeccops! I'TY, KOHCTpyKIHs 0CE€BOTO KOMIIpeccopa. PesxnmMbl
paloThI U XapaKTEePUCTUKH OCceBbIX KomrpeccopoB ['TY.

SIBnenne nomnaxa I'TY, koHCTpyKIMM KaMmep cropanus. llepeMeHHble peXUMBI KCIUTyaTalluy
I'TY, nepemennsie pexxumsl ['TY, myck ra30TypOMHHBIX YCTAaHOBOK, CUCTEMBI 3aLUTHI U
aBTOMaTHU4eckoro peryiaupoBanus ['TY.

ITapora3oBble yCTaHOBKHU: TEILIOBBIE CXEMBI, COCTAB U IOKa3aTean S3KOHOMUYHOCTH 1Y .
Oco0eHHOCTH NTapaMeTPOB MAaPOBbIX U Ia30BbIX TYPOUH AJIsi HAPOTa30BbIX YCTAHOBOK C OJTHO,
JBYX Y TPEXKOHTYPHBIMHU KOTJIAMHU-YTUIN3aTOPaMH.

[TapoBbie TypOunsbl 1uist [II'Y: ocoObeHHOCTH pacueTa U MPOEKTUPOBAHUS MTAPOBBIX TYPOUH AJIs
MI'Y. Konctpykiuu typoun ans [II'Y yrunuzanmnonsoro tuna. KoHceTpykuuu TypOUH Juist
TerI0()UKAIIMOHHBIX TAPOTa30BbIX YCTAHOBOK.

OO0pa3sen Onistera k 3a4dery no aucuuivinHe ""[laposbie u razoBbie TYypOUHBbI"

I'po3HeHckmii rocyaapcTBeHHbIN He(PTAHON TeXHMYeCKHMil yHUBepcuTeT UM. akaa. M.JI. MuiiMoHIuKoBa

HuctutyT "OHepreTuxu’
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna "290I1-23"  Cemectp "5"



Jucnunnuna "IlapoBeie U ra3oBbie TYpOMHBI"
Buners! k 3a4eTty
Buner Ne 1
1. OcobeHHOCTH TapaMeTPOB IAPOBBIX U ra30BbIX TYPOUH /IS HAPOTra30BbIX YCTAHOBOK C OJIHO, IBYX M TPEXKOHTYPHBIMHU
KOTJIaMH-yTUIU3aTOPaMH.
2. SIenenue nomnaxa I'TY, koHCTpykIu Kamep cropanus. IlepemeHHbIe pexxuMsl dKcIuTyaTaruu ['TY, nepemeHHbIe
pexxumsbl I'TY, myck ra30TypOMHHBIX yCTaHOBOK, CHCTEMBI 3alIUTHl X aBTOMATHIECKOTO peryiupoBanms ['TY.
3. MeroauKa TEIUIOBOTO M a3pOAMHAMHYECKOTO pacdeTa TypOMHHON CTyIeHH. MeToauKa a3poaHHAMIYECKOT0 pacdyera
TypOMHHOW CTYIICHH.

IMoanucey npenogaBaTens Hoanuce 3aBenyromero kapeapoi "T u I'" T.B.23up6aeB

7. TekyluMi KOHTPOJIb

Bonpochl k npakTH4YeckuMM 3aHATHSM N0 aucuuiuidHe «IlapoBble M ra3oBble
TypOUHBD)

1. Meronuka pacuera TypOMHHON CTYIEHU: BBIOOP UCXOAHBIX XapAKTEPUCTUK U NTapaMeTPOB TYPOUHHOMI
CTYIIECHHU.

2. Metonuka pacueta TypOunHoi ctynenu ¢ d/1>10...13;

3. OcobeHHocTH pacyera M MPOEKTUPOBAHMS CTYNEHEH C JUIMHHBIMM JIONATKaMHU, 3aKOHBI 3aKPYTKH
TYpOMHHBIX JIOTIATOK.

4. Bb100p XapaKTepUCTUK CTYIICHH.

5. OnpeneneHre OCHOBHBIX F€OMETPHUUECKUX MApaMeTpoB (CpeAHUN TUaMETp, BHIXOJHBIE BBICOTHI, YTJIbI
BBIX0JIa MTOTOKA, THUIT IPOQUIIS JIOMATOK, YIIIbI YCTAHOBKU MPO(UIIS, BEIUIHHBI XOP/, OTHOCUTEIBHBIC U
a0COJIIOTHBIE ILIATH JIONATOK, 3a30Pbl U MEPEKPHIIIHU U T.I1.).

6. KOMIIOHOBKM U KOHCTPYKLIMH KOH/IEHCATOPOB MapOBBIX TYPOUH.

7. IlpuHuunsl paunonansHoi KIIJ] crynenu npu u3MEHEHNUH pexxuMa ee paboThl.

1. Crenenp napuuanbHOCTU. PacueT pemeTok npu 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

Bnusinue koHeyHOro faBiaeHus Ha 3¢ (GEeKTUBHOCTh paboThI TypOOYCTaHOBOK.

2. Hukibel mapotypOuHHBIX ycTaHOBOK. KIIJ[ TypOUHBL.

3. IlpoMexyTouHBIH Meperpes napa NapoTypOMHHBIX YCTAHOBOK.

4. PereHepaTUBHBIN OAOIPEB MUTATENBLHOM BOIBI APOTYPOMHHBIX YCTAHOBOK.

5. Tlonsatne MOIIHOCTU: WJeaNbHOM TypOMHBI, BHYTpeHHEH, 3((EeKTUBHOM, >SIEKTPUUECKOH,
HOMMHAJIBLHON U PaCYETHOM.

6. AGcomroTHbie 1 oTHOCUTENbHBIC KITJI.

7. Knaccudukamus TypouH. Y ciioBHbIE 0003HAYEHUS TypOUH.



7.4. Onucanue moka3aTteyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI Ha Pa3lWYHBIX 3Tanax ux (popMupoBaHUS, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Tabonuna 7
IlnanupyemMble pe3yJbTaTbl 0CBOCHHS Kpurepun oueHnBaHus pe3y/ibTaToOB 00yeHHs! HaumenoBanue
KoMHOEeTEHIH Menee 41 6a/10B 41-60 6a/10B 61-80 6ansioB 81-100 6ann0oB OLICHOYYHOT'0
(HEey10BJIETBOPUTEIbHO) | (YI0BJIETBOPHUTEJIBLHO) (xopomuo) (OTJIMYHO) cpeacTsa

OIIK-3 CriocoO¢H 1eMOHCTPUPOBATh IPUMEHEHHE OCHOBHBIX

CIOoCcO0O0B TOJTyYeHHUsI, TPEOOpa30OBaHUs, T
TEIJIOTEXHUYECKUX YCTAaHOBKAX M

CHCTCMax.

PaHCIIOPTA U UCIIOIH30BaH

us TCIIJIOTHI B

3HaTb: OCHOBHBIC MCTOYHHUKU HAy4YHO- CdopmupoBaHHbIE, HO CcopmupoBaHHBIE Bormpock! k
TEXHUYECKOW WH(OPMAIUK TI0 THIIAM, coJepIKaliye CUCTEMATHUYECKUE ATTECTAIUsAM, 3aaHU
KOHCTPYKLUSAM, YCIIOBUAM HPUMEHEHUS @dparmMeHTapHbIEC 3HAHUS Henonzele 3HaHNA | OTHENbHBIC TIPOOEITEI 3HAHMSA g PT'P, Tembr muis
M DKCIUIyaTaluu DHEPIeTUICCKUX 3HaHUA CaMOCTOSATEIILHOTO
TypouH 1 TOC u ADC; M3y4eHHs, BOIPOCHI K
YMETh: YMeHus 1oJHbIE, C(I)OpMI/IpOBaHHLIe PaKTHICCKUM
-CaMOCTOSITENIBHO ~ pa3OupaTbcs B JIOITYCKAKOTCSE yMeHns BaHATHAM.
HOPMATMBHBIX METOJMKAaX pacuera u HeOoJIbIIHe OMUOKH

MMPUMCHATH Hnux JUIA peuicHu-d

IIOCTaBJICHHOM 3aJ1a4M;

_ HCIIONB30BATh CTaHJapTHBIC YacTraHbIe YMEHUS HemnonHbie ymenus

IIpOrpaMMbl  pacyeToB 0a30BBIX

XapaKTCPUCTHUK SHECPIreTUYCCKUX

TypOMH U TypOOMAIIMH Mapora3oBbIX
YCTaHOBOK U JIOBOJIKE TEXHOJIOTHH;

BJIa/IeTh: TEPMHUHOJIOTHEH B 001acTH
TypOOCTPOCHHUSI U TEIJIOIHEPIeTHKY;
HaBBIKAMU TPUMEHEHHS IOJTyYeHHON
uHboOpMalUK TpU BBHIOOpPE TUNA U
MOIITHOCTH  TypOWH, YCIOBHH WX
9KCIUTyaTaluH.

YactuaHoe BJIaaCHUC

HaBbIKAMH

Hecucremaruueckoe

MMPUMEHCHUEC HAaBBIKOB

B cucrematuueckom
MIPUMEHEHUH HABBIKOB
JIOITY CKArOTCS TIPOOEITBI

3HAHMKI

YcnenHoe U CUCTEMAaTHIECKOE

MIPUMEHCHUEC HAaBBIKOB

ITIK-2. ['0TOBHOCTBIO K yYacTHIO B OPTaHU3AIH KOHTPOJIS 32 paboToi MpuOOpoB 1 000pyIOBaHUS M METPOJIOTHYECKOTO 00ECIIeUeHUs] TEXHOIOTHYECKHX




npotieccoB OIIJ[ nmpu ncnonb30BaHUU TUIIOBBIX METOIOB.

3HATh: KOHCTPYKIMH TypOHH CdopmMHupoBaHHbIE, HO

COBpPEMEHHBIX 3HeprodigokoB TOC wu coziepKanie

A3C; 0COOCHHOCTH IIPUMCHCHHA ®parMeHTapHbIE 3HAHUSA Henonnele 3HaHUA OTZAENbHBIE TPOOEITBI CdopmupoBaHHEIE
TypOOMaIlIMH B COCTaBe Iapora3oBbIX 3HAaHHSA CHCTEeMaTHYCCKHe
YCTaHOBOK. 3HAHUS
yMeTb: IPOBOJUTH pacyueTbl 110 YMeHus NojHEIE, CdopmupoBaHHbIE
TUIIOBBIM METOAUKaAM u TOITYCKAOTCSI yMEHUs
MIPOECKTUPOBATH OTACIBLHBIE OETAIN U HeOOJIbIINE OMMOKU

Y3JIBI c HCII0JI30BAHUEM

CTaHAAPTHBIX CPCACTB aBTOMATHU3 AU
IMPOCKTUPOBAHNUA B COOTBETCTBUU C
TCXHUYCCKUM 3aJaHUCM,
OCYHICCTBJIATDH ITOUCK u
AHaJIM3UPOBATb HAYYHO-TCXHHYCCKYIO

YactuaHbie YMCHUA

Henomnasie yYMCHUA

BJIAAETh: nHpopmaruen 00
OCHOBHBIX TEXHMYECKHX IapaMeTpax
TypOUHHOTO o0opyaoBaHus
BJIEKTPOCTAHIMN ISl UCIOJIb30BaHUSA
npu (GOPMHUPOBAHUU TEIJIOBBIX CXEM
9HEProOJOKOB, PEKOHCTPYKLUMU U
MO/JIEPHU3ALUT CYLIECTBYIOIINX
TypOOYyCTaHOBOK.

YacTuyHOE BlaJieHUE
HaBbBIKAMHA

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

B cucrematnaeckom
MIPUMECHCHNHY HaBBIKOB
JIOITYCKAIOTCSl IPOOEIIBI

3HAHUH

Vcmemnoe n
CHCTEMATHYECKOE
MIpUMEHEHHUE HaBBIKOB

Bonpocs! k
aTTecTalusIM, 3aJaHus
mis PI'P, tembl gis
CaMOCTOSTEILHOTO
W3Y4EHMUsI, BOIIPOCHI K
IPaKTUYECKUM
3aHATHAM.




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMsI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- IS cJelbIX: 3aJlaHds [UIsl BBINOJHEHHS Ha CEMUHApax U MPAKTHYECKUX 3aHSTHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnst win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBIMIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpE CO CIEHHUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMIblOTep €O CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM IS CIIETBIX;

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TIIYXMX M cJIadocablammux: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHU, npu HEOOXOIUMOCTH oOydJaroumces MPEAOCTABIISACTCS

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBITOIHSIEMBIX COOTBETCTBEHHO Uil CJCMBIX |
TIIyXuX);

3) JUIS JIAI C TSDKENBIMU HApYIICHUSIMH PEYH, TIYXUX, CIA0OCHBIIIANUX JICKIHUH |
CEMHUHAPHI, TPOBOJANMBIC B YCTHOH opMe, MPOBOISATCS B MUCHMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIIHX
HAPYLIEHHUS ONMOPHO-IBUTATEJHLHOIO anmnapara:

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIOJHSIOTCS Ha KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM IPOTPAMMHEIM  OOECIICYCHUEM  HJTH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIutepatypa

6. JlyoxoB B.M. OcHOBBI 3KCIUTyaTaluu Temiomexannyeckoro ooopyaosanusa TOC [DnekTpoHHBIM
pecypc]: yuebHnoe nocodue/ Jlyoxos B.U., HoBuukoB C.B.— DneKTpoH. TEKCTOBBIE JaHHbBIE.—
Caparos: Ain  Ilm Ap Memma, 2019.— 285 c— Pexum  pmocryna:
http://www.iprbookshop.ru/82563.html.— DBC «IPRbooks»

7. JlyokoB B.U. IIpoekTtupoBaHue, CTPOUTENHCTBO U MOHTaX 00opyaoBaHus TOC [DneKTpoHHBIH
pecypc]: yuebnoe nocodue/ JIyoxos B.U., HoBnukoB C.B.— DneKTpOH. TEKCTOBBIE JaHHBIC.—
Caparos: An  IIm Ap Memma, 2019.— 295 c— Pexum  pmocrymna:
http://www.iprbookshop.ru/82565.html.— 3BC «IPRbooksy»

8. OcHoBbl coBpeMeHHOI 3HepreTuku. Tom 1. CoBpeMeHHas TEIMIOIHEPreTHKA [DIEKTPOHHBIN
pecypc]: yueonuk mis By3oB/ A.Jl. Tpyxuuii [u ap.].— DIEKTpOH. TEKCTOBBIE NaHHbIE.— M.:
M3 narensckuit JIOM MO5U, 2010.— 493 c— Pexum JIOCTyTIa:
http://www.iprbookshop.ru/33143.html.— 3BC «IPRbooksy»

9. Tpyxumii A.Jl. Tlapora3oBble yCTaHOBKH S3JEKTPOCTaHIMI [DNEKTpOHHBIN pecypc]: yueOHOe
nocobue ans By3oB/ Tpyxuuit A.Jl.— DAeKTpoH. TeKCTOBBIE JaHHBIe.— M.: 3marenbckuit oM
MBU, 2013.— 648 c.— Pexum poctyma: http://www.iprbookshop.ru/33207.html.— 35BC
«IPRbooks»

10. 'a30oTypOWHHBIE HHEPTETHUECKHE YCTAHOBKH [DIEKTPOHHBIM pecypc]: ydeOHoe mocodue Jist
By30B/ C.B. IlaneB [u np.].— DnexTpoH. TekcToBBIe naHHbIe.— M.: M3marensckuit nom MOU,
2011.— 427 c.— Pexxum poctymna: http://www.iprbookshop.ru/33113.html.— 9BC «IPRbooks»

11.Ta30TypOMHHBIE PHEPTreTUYECKUE YCTAHOBKH [DJIEKTPOHHBIN pecypc]: yueOHoe mocobwe st
By30B/ C.B. llaneB [u 1ap.].— DAeKTpoH. TeKCTOBBIE naHHbie.— M.: M3natensckuii nom MOU,
2011.— 427 c.— Pexxum poctyna: http://www.iprbookshop.ru/33113.html.— 5BC «IPRbooks»

12. IlpaBuia TEXHUYECKOM 3KCITyaTalluy TEIJIOBBIX YHEPrOyCTaHOBOK [DIEKTPOHHBIN pecypc]/ —
OnexTpoH. TekcroBble gnaHHble.— M.: OHAC, 2017.— 208 c.— Pexum nocryna:
http://www.iprbookshop.ru/76184.html.— 3BC «IPRbooks»




B) UHTepHeET-pecypchbl
HNuTtepuer pecypc - www.gstou.ru snekrpoHHas o6ubmuorexka DbC «IPRbooksy, “Koncynprant
CTyJIeHTa .

upload.studwork.org>order/11898/Typounst TOC u ADC

bwt.rw st mpompinuienHocty Terosuepreruxarboiler
portal.tpu.ruyMarseeB Anekcanap CepreeBuw>YueOHas padora>TiAES...

worldtek.rurteploteh/186-turbini-tes-i-aes.html
book-gu.ruy2013/03/water/

gazovik-teploenergo.rwyindex.php?id=1272
SaveStud.suwydownload met.php?file=met...i-atomnie

X N N R RN

bibliozal.ruymarochek-turbiny-tes-aes.php

r) IPpOrpaMMHOe H KOMMYHHKAIlHOHHOEe o0ecrievyeHue
CpencTBa obecrieueHUs] OCBOCHUS UCIUIIIUHbBI
Pacuernbie komnbroTepubie nporpammsl: MATHCAD, EXEL.

1. DJCKTPOHHBI KOHCIEKT JICKIUH M AJICKTPOHHO-OOYYAIOMIMKA KOMIUIEKC MO JUCHUIUIMHE
«ITapoBble U Ta30BbIC TYPOUHBI»
2. TecTsl A1 KOMITBIOTEPHOTO TECTHPOBAHHUS CTYACHTOB

9.2 MeroanuyecKue YKa3aHUsS M0 OCBOCHUIO M CUMILIHHbBI

10. MaTepuajbHO-TeXHH4YECKOe o0ecredyeHre JUCHUIINHbI

Knace ¢ mepcoHaIbHBIME KOMITBIOTEPAMH ISl TIPOBENEHUS MPAKTUYECKUX 3aHITUH U BUPTYaJTbHBIX
1a00paTOPHBIX PadoT.

Vuebnas aymutopus kabeapst "T u I, Ne2-21, Ne1-19°  cHaGxeHHas MyJIbTHMEINHHBIME CPEICTBAMH
JUIS TIpEICTABJICHHS MPE3eHTAIlUN 1 MTOKa3a y4eOHBIX (PUIbMOB.

[Iporpamma coctaBiena B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC u ¢ yyeToM peKOMEHIAlui o
HanpasiyieHuto nmoarotoBku 13.03.01 «TemnosHepreTuka v TEIIIOTEXHUKA

11. lonoJiHeHMs1 M MI3MeHEeHHUs B pado4eii mporpaMmMe Ha y4eOHbIii roj

JlonongHeHUss W H3MEHEeHHs B pabouyde NporpaMMbl BHOCITCA €KEroJHO Iepe] HadaJoM HOBOTO
yuebHoro roga mno Qopme. M3mMeHeHUs JOKHBI O(GOPMIIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YYTEHHBIE DK3EMILISPBL.

ITapoBbie u razoBblie TypOMHBbI (Hamuure o0opyaoBanus u TCO)

1 Jlaboparopusrii kommieke "Temnonepenaya npu kouBekuuu u o6ayse" TIIK-010-9JIP-01
(9 maboparopHbIX padoT)

2 YuebHo-mabopaTopHbIii KOMITIEKC « TermiooOMeHHUKI
(4 mabopaTopHbIX pabOThI)

3 BupTtyansHblii mporpaMMHBIi 1abopatopHbiil komiuieke "TermnorexHuka"
(6 maGopaTopHBIX paboT)

4 BuptyanbsHbiil yaeOHbBINH KOMITIEKC « TEemIoBbIe AIEKTPOCTAHITHID)

Kommekce npeaHa3sHa4dCH JIA UCCIICAOBAaHMs IMTPOLICCCOB HaCTpOﬁKH 1 HaJI1aAKU CUCTEM
TEIJIOBOM JIEKTPOCTAHINH, a TAKKE KOHTPOJIS U MOHUTOPUHTA COCTOSIHUS JIEMEHTOB
CHUCTCM BO BPCMSA UX pa60TBI 1 ICMOHCTpALMH BJIHUAHWA U3MCHCHHS IMMApaMCTPOB



http://www.gstou.ru/
http://upload.studwork.org/
http://upload.studwork.org/order/11898/%D0%A2%D1%83%D1%80%D0%B1%D0%B8%D0%BD%D1%8B%20%D0%A2%D0%AD%D0%A1%20%D0%B8%20%D0%90%D0%AD%D0%A1%20%D0%A0%D0%9F%202005.pdf
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.bwt.ru/prom/teplo/boiler/
http://portal.tpu.ru/
http://portal.tpu.ru/SHARED/m/MATVEEV
http://portal.tpu.ru/SHARED/m/MATVEEV/education
http://portal.tpu.ru/SHARED/m/MATVEEV/education/TiAES/Tab2/Lecture0102.pdf
http://worldtek.ru/
http://worldtek.ru/teploteh/186-turbini-tes-i-aes.html
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://savestud.su/
http://savestud.su/download_met.php?file=met_153_Teplovie-i-atomnie-elektrostantsii-uchebno-metodicheskiy-kompleks-SZTU-2008.pdf
http://bibliozal.ru/
http://bibliozal.ru/marochek-turbiny-tes-aes.php

anemMeHToB. I[Iporpamma conepxut rpaduueckyro HHGpopMaIuo, n300paxeHus
MOHUTOPOB, ITAHEJH YIPaBJICHUS U COOOLIECHNS aBapUHHONW CUTHAJIN3ALUN aHAJIOTUYHbIE
peabHBIM.

B cocraB Bxonut:

1. IlepcoHasIbHBIN KOMIBIOTEP, MOHUTOP, KJIaBUATYypa, MbIILIb.

2. IlpeaycTaHOBIEHHOE CIELUATM3UPOBAHHOE IPOrPAMMHOE 00eCIIeyeHHE

5 KoMIuiekT miiakaToB 560x800 mv, M306paxkeHne HAHECEHO HA TJIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pazmepoM 560x800 mm. M300paxenue obasaeT BOJOCTOMKMME cBoWCTBaMU. Kakaplid 1ilakat uMeeT
3JIEMEHTHI KPETIIICHHUS K CTEHE.

5.1 | TemmoBkle 3nekTpuyeckue cTanmuu (16 mr.)

5.2 | «Tennomaccoodbmen» (16 mr.)

5.3 | Typbunsl u 060py10BaHHE TEIJIOBBIX CTaHIUH (16 1mT.)

6 3J1€KTp0HHLIe IJIAKAThI [IeMOHCTpAIIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTHMEHA-IIPOEKTOPa (KOMIUIEKT
AJIEKTPOHHBIX ITakaToB Ha CD, MmynsTuMeana-npoektop BENQ, HOyTOYK, 3kpan 1,5x1,5 m):):

a. TemomaccooOmeH (122 mt.)

0. TypOunb! TernoBbIX cTanimit (21 mrT.)
IIpe3enTanumn:

1 Tennonepenaya

2 TernoBsie M aTOMHBIE QJICKTPOCTAHIIMHU

3 Bunel, coctaB 1 Ha3HaueHHE TypOWH TETUIOBBIX CTAHITUI

MeTtoauyecKkue yKa3aHusi M0 OCBOEHHIO U CHHUILIMHBI

«ITapoBble U ra3oBbie TYPOUHBD)

1. Meroanueckne yka3aHusi JAJs 00OydaroluXcs MO NJAHMPOBAHMI0O U OPraHU3ALUM
BpeMeHH, He00X0AUMOro AJisi 0CBOCHHS 1M CUHUILIHHBI.

N3ydyeHne pekoMeHIyeTcs HadaTh ¢ O3HAKOMJIEHHUS ¢ pabouell mporpaMmol JUCHUILIUHBL, €€
CTPYKTYpOH U cojaep:KaHHeM pa3/ieioB (MOAyJeil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOIMUECKUM U UH()OPMAITMOHHBIM 00ECTIEYCHUEM JUCITUTIITNHBL.

Jucuunnuna «[lapoBble M Tra3oBble TYpOWHBDY COCTOMT M3 18 CBSI3aHHBIX MEXAYy COOOI TeM,
o0ecrneunBaroIIKX MOCIe10BaTeIbHOE U3yUYEeHUE MaTepHraa.
OO6yuenue o nucruruinae «llapoBbie U Ta30BbIe TYPOUHBD) OCYIIECTBISETCS B CIEAYIOMUX Gopmax:

1. AynurtopHble 3aHITHS (JIEKIIMH, IPAKTUYECKNE/CEMUHAPCKUE 3aHATHUS ).

2. CamocrositenbHas pabora cTyldeHTa (MOATOTOBKA K JIEKIMSM, HPAKTHYECKHM/
IPaKTUYECKUM 3aHATUSM, TecTaM/pedepaTaM/okiagam/scce, ¥ UHBIM (HopMaM MUCBMEHHBIX padoT,
BBITIOJTHEHHE aHaIH3a KeHCOB, MHIANBUAyalIbHAsI KOHCYJBTAIINS C TIPETIOAaBaTEIIeM).

3. WnatepaktuBHble (OPMBI MPOBEACHUS 3aHATUH  (KOJUIOKBHUYM, JIEKIIUS-JIUCKYCCHS,
IpyMIIOBOE pelIeHue Keiica u 1p.opMel).

YueOHbI MaTepuall CTPYKTYPUPOBAH U U3YYCHHUE TUCIMIUIMHBI TPOU3BOIUTCS BTEMATHUIECKON
MoCNe0BaTeNbHOCTH. KakaoMy MpakTHYecKoMy/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSTEIILHOMY
M3YYEHHUIO MaTepuajia MNpeIIecTBYeT JeKUus No JaHHoW Teme. OOywaromuecs caMOCTOSITENIbHO
MPOBOJIAT NPEIBAPUTENBHYIO TOATOTOBKY K 3aHATHIO, MPUHUMAIOT AKTUBHOE M TBOPUECKOE ydacTHue B
00CYXJIEHUM TEOPETHUECKUX BOMNPOCOB, pa3zbope MNpOOJIEMHBIX CUTyallMd M TOUCKOB IyTed HX
pemienus. MHorue mpoOieMbl, H3ydaeMble B Kypce, HOCAT JTUCKYCCHOHHBIM XapakTep, uTO
MIpeAnoaracT UHTEPAKTUBHBIN XapaKkTep MPOBEICHUS 3aHATHI HAa KOHKPETHBIX TPUMEPAX.

Omnwucanue nocae10BaTeIbHOCTH AEHCTBHI 00yYaroIerocs:

[Ipu w3ydyeHmm Kypca CcCleIyeT BHHMATEIbHO CIYyIMIaTh W KOHCIEKTUPOBATh MaTepHall,
U3JIaraéMblii Ha AayJUTOPHBIX 3aHATUSAX. [l ero mNoHMMaHUsT W KaueCTBEHHOTO YCBOCHMS
PEKOMEHTyeTCA CIIeyIoIIas MOCIEA0BaTEIbHOCTD IEUCTBUI:

1. Tlocne oxoHuaHUs Y4EeOHBIX 3aHSATHUH [UISI 3aKpeIUICHHs MaTepuaia MPOCMOTPETh H
00lyMaTh TEKCT JICKIIMH, TMPOCITYIIAaHHONW CEroJiHs, pa3o0paTh paccMoTpeHHbIe mpumepbl (10 — 15
MUHYT).

2. IIpy MOATOTOBKE K JIEKUMUU CIEAYIOIIEro JHSA MOBTOPUTH TEKCT Mpeablayllel JIeKIHH,




HOJyMaTh O TOM, Kakast MOKeT ObITh creaytomas tema (10 - 15 MunyT).

3. B Teuenue Henenu BbIOpaTh BpeMsl A pabOThI ¢ TUTEpaTypoil B Oubnmoreke (mo 1
yacy).

4. Ilpu MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE MOHATHUS
0 TeMe, M3YYWUTh NpHUMEpHL. Pemas KOHKPETHYIO CHUTYyalWiO, - HPEABAPUTEIBHO MOHATH, KaKOH
TEOPETUYECKUI MaTepuan HyXXHO HCIOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE pPemuTh | - 2 mpakTuyeckue cuTyanuu (Jiad. paboThl).

2. Meroauyeckue yKa3aHus 1o padore o0y4yaromuxcsi BO BpeMsl POBeAeHUs JIeKIUii.

Jlekuuu  naroT  OOy4yaroIIMMCS ~ CUCTEMATU3UPOBAaHHbIE  3HAHUS 10  JUCLMILUIMHE,
KOHIICHTPUPYIOT MX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXHBIX BOIpocax. JIekuuu OOBIYHO
U3J1aratoTcsl B TPAJIULMOHHOM WM B MpoOieMHOM cTuiie. [l cTyZeHTOB B OOJIBIIMHCTBE CIy4yacB B
npobiremHom ctuie. [IpoOnemMHBII CTUIb MO3BOJIIET CTUMYJMPOBATh AKTHBHYIO IMO3HABATEIBHYIO
JeSITeIbHOCTh OO0YYaIOIUXCs W WX MHTEPEC K JUCIHILIMHE, (JOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHUSM U CPaBHEHUSM, Jief1aTh 0000IEHNs], aKTUBU3UPOBAaTh BHUMAHUE
00y4aroluXcsl MyTEM IOCTAaHOBKHU MPOOJIEMHBIX BOIIPOCOB, OOIMIPAThH AUCKYCCHIO.

Bo BpeMsi JEKIMOHHBIX 3aHATUN PEKOMEHIYETCsl BECTH KOHCIIEKTHpPOBaHUE Y4eOHOIo
Mmarepuaia, obpamaTb BHUMaHUE HAa (HOPMYJTUPOBKM U KAaTETOPHM, PACKPBIBAIOLIME CYTh TOTO HIIU
MHOTO SIBJIEHUS, WJIU TIPOLIECCOB, BBIBOJIBI U IPAKTUUECKUE PEKOMEHIALIUU.

KoHcnekT nekuuu jydine moapasfeisTb Ha MYHKTbI, coONI0/as KPacHyK CTPOKY. DTOMY B
OobIION cTeneHn OyayT CIOCOOCTBOBATH BOMPOCHI TUIaHA JICKIMH, MPEII0KESHHBIC MPETIOAaBATEISIM.
Crnenyer oOpamaTb BHUMaHHE Ha aKLEHTHI, BBIBOJbI, KOTOpbIE Je€laeT IpernojaaBareslb, OTMeuas
HauOoJsee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHualle 3aMedyaHusiMu
«Ba)XKHO», «XOPOLIO 3allOMHUTBHY» U T.II. MOXXHO A€naTh 3TO U € MOMOUIBIO Pa3HOLIBETHBIX MAapKEpPOB
WIH py4eK, IOJUEPKHUBasi TEPMHUHBI U OIIPE/ICTCHMUSL.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAallleHUi, aOOpeBUaTyp U CUMBOJIOB.
Opnaxo npu nanbHEHen padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CJIOBaMM JJIS
OBICTPOTO 3pUTEITBLHOIO BOCHIPUSATHUS TEKCTA.

PabGoras Hajg KOHCHEKTOM JEKUUH, HEOOXOAMMO HCIHOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEH0BAN Npenoaasarens. FIMeHHO
Takas cepbe3Has, KpONoTiuBas padoTa C JIEKIMOHHBIM MaTepHUajOM IO3BOJIUT IITyOOKO OBIIAJEThH
TEOPETUYECKUM MATEPHATIOM.

Temaruka nexuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunuyeckue yKa3aHus o0yvaromumcst no MOAr0oTOBKe K
NPAKTHYEeCKUM/CEeMHUHAPCKUM 3aHATHUSIIM.

Ha mpakTuyeckux/CeMMHapCKUX 3aHATHSIX HMPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYXIAECHUU
KOHKPETHBIX CUTYyalluld, CIIOCOOHOCTb Ha OCHOBE IIOJIyYEHHBIX 3HAaHUN HaXOAWUTh Hauboiee
3¢ (eKTUBHBIE PpEIICHUs IOCTABIEHHBIX IMPOOJIeM, YyMETh HAXOAWUTh IOJIE3HBIN JIOTMOJIHUTEIbHBIN
MaTepuai 1o TEMATUKE CEMUHAPCKUX 3aHSITHA.

CryneHTy peKOMEHIyeTCsl CIeNyIoIas cXema MoArOTOBKH K CEMMHAPCKOMY 3aHSATHIO:

1. O3HakOMJIEHHE C IUJIAaHOM MPaKTHYECKOr0/CEMHUHAPCKOTO 3aHsTHs, KOTOPBIM OTpa)aer
COJIEp/KaHUEIPEITIOKEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKITHIA;

3. IIpounTaTh OCHOBHYIO M JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHITHUSAM, HEOOXOIUMO 00paTUTh 0COOO€BHUMAaHUE
Ha  CaMOCTOSITEIbHOE  M3y4YE€HHE PEKOMEHJOBaHHOW  juTepaTypel. [lpm  Bcell  mosiHOTE
KOHCIEKTUPOBAHUS JIEKIIMHM B HEH HEBO3MOXHO H3JI0KUTh BEChb MaTepHall U3-3a JINMUTA ayAUTOPHBIX
yacoB. [loaToMy camoctosTenbHas paboTa ¢ ydyeOHMKamMM, YYEOHBIMH IOCOOMSMH, HAYUHOM,
CIPaBOYHOM JIMUTEpaTypol, MaTepuataMy MepruoauvYecKiX n3aHuil U VIHTepHeTa sBisercs Haubosee
3¢ (GEeKTUBHBIM  METOJOM  TIOJYYEHHUS JIOTOJHUTENBHBIX 3HAaHUM, TO3BOJISET 3HAYUTENIBHO
aKTHBU3MPOBATh TPOIIECC OBJIAJACHHUS HHGOpPMAIMEH, CIOCOOCTBYyeT OoJiee TIIyOOKOMY YCBOCHHIO
U3y4aeMoro Marepuana, (popMupyeT y CTYIACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
IOHATUS 1O U3y4yaeMOH TeMe HEeoOXOIMMO BBIyYMTh Haum3yCTb W BHECTU B TIJIOCCapui, KOTOPBIH
1esiecoo0pa3Ho BECTH € CaMOro Havaia 3ydeHus Kypca;

4. OTBETHTD Ha BOIIPOCHI IJIaHa HDaKTI/I‘-IeCKOFO/ CEMHUHAPCKOT'O 3aHATHA,




5. BBINIOJIHUTE JOMAIITHEE 3aJaHue;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ipu 3arpyaHeHUsIX CHOPMYITHPOBATH BOMIPOCHI K IPETIOAABATEIIIO.

Pe3ynbrar Takoil paboThl JOJIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/IEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHI MPAKTHKYMa, BBICTYNAaTh W YYaCTBOBAaTh B KOJUIGKTHBHOM OOCYXIIEHUU
BOIPOCOB HM3Y4YaeMOW TEMbl, IMPABWIbHO BBIMOJHITh, NPAKTHUYECKHUE 3aJaHUs W WHBIC 3aJaHus,
KOTOpPBIC JAOTCS B JOHJIE OIEHOYHBIX CPEJICTB IUCIUTIIHHEI.

3. Meroanyeckue yKazaHus 00y4arUMMCs 110 OPraHU3AIUKM CAMOCTOSITeIbHOI padoThl.
Iesnp opranM3anuy caMocTOSTENbHON paboThl Mo qucuuiuiiHe «llapoBble U ra3oBble TypOUHBI) - 3TO
yrayOlieHue W paclidpeHue 3HaHWW B OOJIACTH KOHCTpYyKIMi, pacuetoB T1ypoun TOC u ADC,;
(bopMHpOBaHKE HABBIKA M HHTEPECAa K CAMOCTOATEIbHOM M03HABATEIbHON 1EATEIIbHOCTH.

CamocrositenbHas paboTa oOy4arouuxcsl sIBIASETCS BaXKHEUIIUM BUJIOM OCBOCHMSI COJIEPIKaAHUS
JUCLUIUIMHBL, TOANOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTpoJIbHOU pabore. Croaa jxe OTHOCSTCS
U CaMOCTOSTENIbHOE YIiyOlieHHoe u3ydyeHue TeMm jaucuumuiuHel.  CamoctosTenbHas paborta
npezcTaBiIsieT co0ol MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOIO Ipolecca U
HOCHUT MCCIIEIOBAaTENbCKUI XapakTep, 4TO IMOCIYXUT B OyJIylleM OCHOBAaHUEM Ul HalHCAHUS
BBIITYCKHON KBaIM(PUKALMOHHOM paboThl, IPAKTUYECKOI'O IPUMEHEHHUS OTYYESHHBIX 3HAaHUH.

Opranuzaiys caMOCTOSITEIbHON paboThl 00YUaIOIINXCs OPUEHTUPYETCSI HA aKTUBHBIE METO/IbI
OBJIQICHUSl 3HAHUSAMM, DPA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MepexoJ] OT MOTOYHOIo K
VHAUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM NOTPEOHOCTEN U BO3MOXHOCTEHN JINYHOCTH.

[IpaBuibHas oOpraHu3alUsl CaMOCTOSTENBHBIX YYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
1enecoo0pa3sHoe IJIaHMpPOBaHHE pabO4Yero BPEMEHU IO3BOJISIET CTYJIEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOCHUHU M CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HaHUM, 0OecreuyuBaTh BBHICOKUN YPOBEHb
yCIIEBaEMOCTH B MEPHO 00yUEHUS, TOTyUYUTh HABBIKH IMOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

[TonrotoBka K MpPaKTUYECKOMY 3aHATHIO BKJIIOYAET, KpOME MpopabOTKM KOHCIEKTa U
IpEe3CHTAlUU JIEKI[UH, MOMCK JUTEpaTyphbl (IO PEKOMEHJOBAHHBIM CIIMCKaM U CaMOCTOSITENIBHO),
IOJArOTOBKY 3aroTOBOK JJIsi BBICTYIUIEHMH IO BONpOCaM, BBIHOCUMBIM UIi OOCYXKAEHHUS IO
KOHKpETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYAaTh LUTAThl, (DaKThl, COMOCTABIIEHUE PA3INYHBIX
No3uLIMH, coOCTBeHHble MbIciu. Ecmum mnpobinema 3auHTEpecoBajla 00YydaroIIErocs, OH MOXET
NOJrOTOBUTH pedepar U BBICTYIIUTh C HUM Ha MpPaKTHUECKOM 3aHATUH. [IpakTuyeckoe 3aHATHE - 3TO,
Ipex/ie BCEro, JIUCKycCHs, OOCYXJIEHHE KOHKPETHOM CHUTyallud, TO €CTh NpEeAINoJiaraeT yMEeHHE
BHHUMATEJbHO CIIyIIaTh WIEHOB MaJION TPYMNIBI M MOJEPATOpa, a TAKKE CTapaThCsl BBICKAa3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHbIE WJIEM U MPEIJIOKEHHs], YTOUHATh U 33J]aBaTh BOMPOCHI KOJIeraM
10 00CYX/IEHUIO.

[Tpy moAroToBKe K KOHTPOJIBbHOH paboTe oOyyaromuiicsi TOJKEH IOBTOPATH MpPOiIeHHBIN
MaTepuail B CTPOrOM COOTBETCTBUM C Y4eOHOM MNpOrpaMMoOil, HCHOJb3ys KOHCIEKT JEeKUUH Hu
JUTEpaTypy, PEKOMEHJOBaHHYIO mpernojaBaTeneM. llpu HeoOXOAMMOCTH MOXKHO OOpaTHUThCS 3a
KOHCYJIbTallMe U METOIMYECKON MOMOUIBIO K IPEI01aBaTENIo.

CamocrodTenbHas paboTa peaan3yercs:

— HEMNOCPEICTBEHHO B MPOIIECcCe ayIMTOPHBIX 3aHATUHN - HA JEKIUAX, IPAKTUUECKUX 3aHATHUSAX;

— B KOHTaKTe C MpernojaBareieM BHE PaMOK paclUCaHMs - Ha KOHCYJIbTAIMIX M0 y4eOHbIM
BOIIPOCaM, B XOJI¢ TBOPYECKHMX KOHTAKTOB, MPHU JHUKBUAAIMU 3a0JDKEHHOCTEH, NMPU BHIIOJHEHUH
WHAWBUAYaAJIbHBIX 3a/laHui U T.1.

- B Oubmmoreke, ngoma, Ha Kadeape TMpU BHITOJIHCHUH OOyYaOIIMMCS Y4YeOHBIX U
IIPAKTUYECKHX 3ajad.

Bunesl CPC u kputepun onieHoK
(o 6amnbpHO-periTunroBOM cucteme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Joknag

3. Dcce

4. VYwuyacTtue B MEPONIPUATHIX

Tembl i1 CaMOCTOSTENBHOW pabOTHl MPOMUCAHBI B paboyeil mporpaMMe IUCIHUILIHHBL.
D GhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYarONIUMCS CaMOCTOSITCEIbBHOW pPabOThI SIBISETCS



AIIEKTPOHHASI HHPOPMAIIMOHHO-00pa30BaTeNbHAS Cpe/ia YHUBEPCUTETA, KOTOPasi 00ECTIeYnBaET JOCTYII
K y4eOHbIM IUIaHaM, pPabO4YMM TMpoTrpaMMaM JTUCHUIUIMH (MOJyJiel), MPaKTHK, K W3JaHUSIM
DIIEKTPOHHBIX OMOIIMOTEUHBIX CHCTEM.
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