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1. ean u 32724y AUCHHUILINHBI:

OcHoBHasi neab Kypca: «[lapoBble M ra3oBble TypOMHBI» SBISIETCS (POPMHUPOBAHUE Yy CTYAECHTOB
HEOOXOJMMBIX 3HAHHMU MO TUIMY U KOHCTPYKLMHU TypOWH TEIJIOBBIX M aTOMHBIX CTaHIMH, oOecreueHus
ux O6e3aBapuilHON M Ka4eCTBEHHOW HKCIUTyaTallK, U3y4yeHHE MOpsAaKa U METO/I0B pacueTa.

3agauM QUCHMIVIMHBI: TpeAcTaBuTh HMH(popMamuio o mpumensembix Ha TOC u ADC TypOuHax w
pexuMax uX paboThl, METOAAX pacueTa U NPOCKTUPOBAHMSA; HAYYUTh HNPUHUMATh U OOOCHOBBIBAThH
KOHKPETHBIC TEXHUYECKUE PEHICHUS MNpPU HX MPOEKTUPOBAHUM M IKCIUTyaTalluH; AaTh WHPOPMALUIO O
HAJIeKHOCTH M S5KOHOMUYHOCTH OCHOBHOT'O OOOPYJIOBaHHUs, IPEIOCTaBUTh JaHHbBIE O CIIOCO0aX KOHTPOJIS
U PEeryaupoBaHUA U pabOTHI U MpaBUIaX UX 0€30MaCHON TEXHHUECKOW IKCIUTyaTaI[|H.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

VYyebnas nucuumuinHa «l[lapoBbie W ra30BbIe TYpOUHBIY SBISCTCS TUCHMUIUIMHON dYacTH, (hopMupyeMon
YY4aCTHHKaMU OOpa3oBaTeNIbHBIX OTHOIIEHWH B yuyeOnom 1utane OIl wanpasienuss 13.03.01
«TemmosHepreTnka U TEIUIOTEXHUKA» U MPEIyCMOTpPEHA JUIA U3Y4YeHHS B 5 cemecTpe, Oazupyercs Ha
3HAHUM OOIIETEXHMYECKUX M CIEIUAIbHBIX AUCHUILUIMH: Xumus, Puszuka, Maremarnka, MexaHuKa,
TexHuueckas TepMoOJMHAMUKa, [ uipora3ouHaMuKa.

3. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB O0y4YeHHUS] MO JUCHUILIHHE (MOAYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEHIIMI.



Taoauna 1

Ilnanupyemblie pe3yabTaThbl 00ydeHus no gucuuiviuue (3YB)
Koa mo ®I'OC NHaukaTopbl J0CTHKEHHUS
Ob6menpodeccnoHalbHbIE
OIIK-3 Cnocoben OIIK-3.3. Mcnons3yer 3HaHUE 3HATh:
AEMOHCTPHUPOBATH Tenﬂoq)mnquKHx CBOMICTB — OCHOBHBI€E HCTOYHUKH Haquo-TeXHquCKoﬁ I/IH(i)opMaL[I/II/I 110
MIPUMEHEHHUE OCHOBHBIX paBOUMX TeJ MM pacueTax TUTIAM, KOHCTPYKLHUSIM, YCIIOBHSIM IIPUMEHEHUS U IKCIUTyaTallul
CNI0COBOB NONYHCHHU, TEIJIOTEXHUYECKUX YCTAHOBOK U sHepreTHaeckux Typoun ans TIC 1 A3C;
npeoOpa3oBaHus, TPaHCIIOPTa
Y UCIIOJIb30BaHUs TEIJIOTHI B CHCTEM, yMeTh:
TCIUIOTCXHUICCKHUX OIIK-3.4. llemonctpupyer — CaMOCTOSITEJILHO Pa30MpPaThCsi B HOPMATHUBHBIX METOJMKaX
YCTaHOBKax U CUCTEMax. IIOHUMAHHUC OCHOBHBIX 3aKOHOB pacdera M MNPUMEHATb MX JUISl PELIEHUs ITOCTaBICHHOU
TEPMOJIMHAMUKHU U 3a/1a4u;
TEPMOJMHAMHYECKHUX — HCIIOJI30BAaTh CTAHJIAPTHBIC MPOTPAMMEI PAcueTOB 0a30BBIX
COOTHOIICHHIA; XapaKTePUCTUK HHEPreTMUECKUX TypOMH M TypOOMalluH
OITK-3.5. [IpuMeHseT 3Hanus Napora3oBbIX YCTAHOBOK U JJOBOJIKE TEXHOJIOTHUU;
OCHOB TEPMOJAMHAMUKH JIJIS
BJIA/IETh:
PacteToB TEPMOAMHAMUHICCIIX — TEPMHHOJIOTHEN B obnactu TypOOCTpOEHuUs u
MPOLIECCOB, IUKIIOB U UX TeTIODHEPTETHKI
noKa3aTeNeH; — HaBBIKAMH TPUMEHEHUs MOJY4YeHHOH HHdopMaluu IpH
OIIK-3.6. leMoHCTpHpYET BbIOOpE THMAa W  MOUIHOCTH TYpOWH, YCIOBUH HX
INOHMMAaHHE OCHOBHBIX 3aKOHOB U OKCIITyaTalliu,
Croco00B MepeHOca TEIIOTHI U
Macchl;
OIIK-3.7. [IlpumeHsieT 3HaHHUS OCHOB
TEIJIOMaccoOOMEeHa B TEIUIOTEXHUYECKUX
YCTaHOBKAX.
IIpodeccnoHabHBIE
IIK-2. ['0TOBHOCTBIO K [K-2.1. JleMOHCTpHUpYET  3HAHUE | 3HATh:
Y4acCTHIO B METPOJIOTUYECKOTO obOecnieveHus — KOHCTPYKIMH TYpOMH COBpeMeHHBIX sHeproomokoB TOC wu
OpTaHW3AIHH KOHTPOIS TexHoyiornaeckux mporeccon OIT/I; ADC;
3a paGoTOi PHOOPOB 1 1K-2.2. Hcmone3yer  THIOBBIC — OCOOGHHOCTM  TMpPUMEHEHUS  TypOOMAamlMH B COCTaBe




o0opynoBaHus U
METPOJIOTHYECKOTO
obecrnieueHus
TEXHOJIOTHIECKHUX
npoueccoB O] mpu
UCIOJIb30BaHUU
TUIIOBBIX METOIOB.

MECTOABI pacucTa n CXEMBI
METPOJIOTUYECKOT0  00ecredeHus
TexHoJoruueckux npoueccos OIN/I.

yMeTb:

Mapora3oBbIX YCTaHOBOK.

OPOBOAWTH  pacyeThl 1O  TUMOBBIM  METOJUKAM M
MPOEKTUPOBATh  OTAEIbHBIE  JAETaIM W Y3I6l  C
UCIIOJIb30BAaHUEM  CTaHAAPTHBIX CPEICTB aBTOMATH3AIMU
MIPOCKTHPOBAHMSI B COOTBETCTBUU C TEXHUICCKUM 3a/IaHUEM;
OCYILIECTBIISATh TIOUCK U aHAJTM3UPOBATh HAyYHO-TEXHUYECKYIO
uHdOpMaInio U BHIOUpaTh HEOOXOIUMbBIC MAaTEPHAIIBI;
aHATM3UPOBATh HH(OPMALIMIO O HOBBIX TEXHOJOTHUAX B
TypOOCTpPOEHUHU.

BJIAJ1€Th:

- wuHpopMamueir 00 OCHOBHBIX TEXHHYECKHUX IapaMeTpax
TypOUHHOTO 000pYIOBaHMS 3JIEKTPOCTAHIMN Ui HCIOJIb30BAHUS
npu GOPMHUPOBAHUH TETUIOBBIX CXEM YHEProOIOKOB, PEKOHCTPYKIUH
Y MOJIEPHM3ALIMHU CYIIECTBYIOLUIMX TYpOOYCTaHOBOK.




4. O0beM MUCHUILTHHBI M BUABI y4e0HOH padoThI

Taoauna 2
Bcero Cemectpbl
qacos/ 3a4. e]I. (010]0) 390
Bun yueOHo# padoThI
(01010} 300 5 7
KonTakTHas padora (Bcero) 51/1,4 16/0,5 51/1,4 16/0,5
B Tom uncne:
Jlexiun 34/0,9 8/0,2 34/0,9 8/0,2
ITpakTHyecKue 3aHATUS 17/0,5 8/0,2 17/0,5 8/0,2
CeMuHapbl
JlabopaTopubie pabOThI
CamocTosiTeIbHAast padoTa (Bcero) 93/2,8 128/3,5 93/2,8 128/3,5
B Tom uncne:
Kypcogas pabota (poekT)
PacuetHo-rpaduueckune paboThl
HUTP 33/0,9 56/1,5 33/0,9 56/1,5
Pedeparsr
Jlokmnabl
[Ipe3enTamnuu
[ToaroroBka k J1abopaTopHbIM paboTam
[ToaroToBka K MPakKTUYECKUM 3aHSATHSIM 24/0,7 36/1 24/0,7 36/1
ITonroroBka K 3auety
[ToaroroBka K sK3aMeHY 36/1 36/1 36/1 36/1
Buj orueTtHoCTH 3ager 3auer 3auer 3ager
BCETO 8| 14y 144 144 144
OO0mas TpyioeMKoCcTh | yacax
JTUCIHUIIINHEI BCEI'O B 3au. 4 4 4 4
eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3nesanl AuCHUIIMHBI 1 BUALI 3AHATHH

Taoauna 3

Ne
n/n

HaunmenoBaHmue pa3aejia
AUCHMILIMHBI IO ceMeCTpaM

Yacel
JIEKIHOHHBIX
3aHATHH

Yacel
J1260paTOPHBIX
3aHATHIA

Yacpr
NPaKTHYeCKHX
(ceMHHAPCKHX)

3aHATHH

Bcero yacon

020 | 390

0920 | 390

020 | 390

00 | 390

OO0mas XxapakTepucTHKa TypOuH
TEIUIOBBIX U ATOMHBIX CTAHIIUH

2

BiusiHEE OCHOBHBIX MapaMeTPOB
napa Ha padoty IITY.
Knaccudukamnms TypOouH.

TerutoBoii iporiecc TypOMHHOM
CTYTICHH.

1

Mertoauka pacueta TypOMHHON
CTYTICHH.

[IpoexTupoBaHue U KOHCTPYKLIMH
CTYIEHEH MapoBBIX TypOUH

OcHOBHBIE pacueTsl Ipu
MNPOECKTUPOBAHUH MTAPOBOU
TypOHHEI.

Cucrembl mapopacipeeIcHIs
MapOBBIX TYPOUH

TypOuHBI 17151 KOMOMHIPOBAHHOMN
BBIPAOOTKH TETUIOTHI U
3IEKTPUYECKON SHEPTUH.

KonnencannoHnHble yCTaHOBKH
MapOBBIX TYPOUH U OCHOBBI UX
JKCIUTyaTalHH.

10

Bubparnuonnas Hae)KHOCTb
TYpOHH M OLICHKH HAJEKHOCTH UX
OCHOBHBIX JIEMEHTOB

11

KoncTpykiun u oneHkn
HAaJ/IeXKHOCTU 3JIEMEHTOB
BaJIONPOBOAA TypOoarperaTa

12

OCHOBBI 3KCIUTyaTaluH,
peryIupoBaHus U pEMOHTA
MapoBBIX TYpOUH.

13

PaGouwnii mpouecc
MHOI'OCTYIIEHYaTO! NIapoBOil
TypOUHBI

14

3amaun ¥ BUBI 3aIUT TAPOBBIX
TypOuH. OCHOBBI KX PEMOHTA U
SKCILTyaTaInu

15

Cxewmsl I'TY. Konctpyxkimu
ra3oBbIX TYpOMH M KOMIIPECCOPOB
I'TY.

16

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

17

TypOomaivHbI Tapora3oBbIX
YCTaHOBOK, UX KOHCTPYKIIUHU H
0COOCHHOCTH BbIOOpA

HUTOIO:

34 8

17 8

51 16




5.2 JlekKuMOHHBIE 3AHATUSA

Taoauua 4

HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xkanue pasaena

2

3

OOm1ast xapaKTepUCTHKA
TYpOMH TEIIOBBIX U
aTOMHBIX CTaHIIUU

HcTopus pa3BUTHS CO31aHUS TYPOHH U TYpOOCTPOCHHS.
Knaccugukanus 31eKTpu4ecKuX CTaHIIMKA U TapOBbIX TYPOUH.
[Maposeie Typounsl TOC u ADC u cBeeHus 06 ux
KOHCTPYKLIHUSAX.

OCOOEHHOCTH TETJIOBBIX CXEM MapOTypOUHHBIX ycTaHOBOK TOC
u ADC. MecTo mapoBoii TypOUHBI B TEPMOIMHAMUYECKOM
nukie. [loka3arenn 3KOHOMHUYHOCTH [TAPOBLIX TYpPOUH U
TypOOYCTaHOBOK.

BausiHue 0CHOBHEIX
rapameTpoB Iapa Ha paboTy
IITY. Knaccudpukarus
TypOuH.

[Ipunuun neiicTBus MmapoBoil TypOMHBI. THIOBBIE TYpOHHBEI.
[IpuHIMTIHATIBHBIE CXEMBbI YHEPreTHYEeCKUX YCTaHOBOK TOC u
ADC. Biusinue OCHOBHBIX ITapaMeTpoB Mapa Ha 3PHEKTUBHOCTD
NapoTypOMHHON yCTaHOBKHU. BiHsHHE KOHEYHOTO JaBJIEHUS Ha
3¢ (deKTHBHOCT,  paboThl  TypOOYCTaHOBOK. Huxbt
napotypouHHbIx ycTaHoBOK. KIIJI TypOunsl. [IpomexxyTodHbIN
neperpes napa. PerenepaTuBHbINM 1OJIOTPEB MATATEIIBHON BOBI.

[Tonste wmourHocTH. AGcomtoTHbie W oTHocuTenbHble KII/I.
YcioBHBIE 0003HAYECHUS TYPOUH.

TerutoBoit mporecc
TypOUHHOMW CTYIICHH.

TennoBoil npouecc TypOouHHON cTyneHu. OCHOBHBIE ypaBHEHUS
MOTOKA JUISl C)KUMAEMOM JKUAKOCTH. XapaKTEPUCTHUKU IMOTOKA
IIpY paclIMpeHuHM rasza B KaHamax. [lapameTrpsl momHOro
topmoxerns. Kondysoprnoe u nud¢y3opHoe TedeHne MOTOKA.
OnpeneneHue BBIXOJHOM CKOPOCTH IIpU pacIIMpPEHUM Tras3a B
HENoJBWKHOM  KaHase.  Kpuruueckue  mapaMmerpsl U
KpUTHYECKasi CKOPOCTb. KpuTnueckuii pacxon.

Mo1HOCTh U SKOHOMUYHOCTh TYPOUHHBIX CTYIIEHEH: ypaBHEHUS
U1 pPacyeTOB YCUJIMIM U MOUTHOCTH TYpOUHHOMU CTYIEHH;
OTHOCHTENBHBIN JlonaTouHbli KIIJ[ cTynenu; qByXBeHEYHbIE
CTYIIEHU CKOPOCTH.

Bb160p TypOMHHBIX pEeIETOK JUIsl TYPOMHHBIX CTYNEHEH.

Metoauka pacuera
TypOMHHOMN CTYIIEHHU.

MeTtoauka  TEIUNIOBOTO M a’pOJAMHAMUYECKOrO0  pacuera
TypOMHHONH  cTyneHH. BbiOop  XapakTepHUCTUK  CTYIIEHHU.
Omnpenenenne OCHOBHBIX T€OMETPUUYECKUX MMapaMeTpoB. CTeneHp
napuuanbHOCTU. Pacuer pemieTrok 1Opu  J03BYKOBBIX U
CBEPX3BYKOBBIX CKOPOCTSIX.

Hcnonb30BaHre a3’poJMHAMUYECKUX XapaKTEPUCTUK PEIIETOK
npu ux pacdere. Hopmanu Ha npoduiam comnoBbIX U padbounx
Jionarkax. Y clioBHble 0003HAYEeHHsI TUIIOB NPOPUIIEH.

[IpoexTupoBanue u
KOHCTPYKIUH CTYIIEHEN
MapoBBIX TYpOUH

[IpoekTupoBaHue U KOHCTPYKIIUU CTYIIEHEH MapoBbIX TYpOUH.
Ha3nauenue TypOuHHBIX cTymeHell ckopoctu. TemsoBoii
npouecc u KIIJ[ TypOuHHON cTyneHu ckopocTd. OnTumanbHOe
OTHOILLIEHHE CKOpOCTeH il TYpOMHHOW CTYNEHH CKOPOCTH.
OnpenenieHne CKOPOCTENM Ha BBIXOJE W3 PEIIETOK M IOTEPh
pacriosiaraeMoii sHepruu. M3o0paxkeHue mporecca pacuIMpeHus
B TYpOMHHOM cTynenu ckopoctu B NS - quarpamme.

Ha3nauenue u TUIBl YIUIOTHEHUH B TypOMHE M TpeOOBaHUS K
HuUM. Cxema 1aOMPUHTOBOTO yIUIOTHEHHs. TeueHue mapa uepes
yitoTHenue. Ilporece pacumpenus napa B ymioTHenuu B NS -
nuarpamme. OmpeneneHue MPoTeUKH mapa dyepe3 JaOMpPUHTOBOE
YILUIOTHEHHE.

[Ipumepbl KOHCTPYKTUBHOTO BBITIOJTHEHHS OCEBBIX CTYIIEHEH.




3

OcCHOBHBIE pacyeTsl Ipu
IIPOEKTUPOBAHUHU TAPOBOI
TypOUHBI.

OcHOBHBIE pacyeThl IPU NPOESKTUPOBAHUH MHOTOLIMIIMHPOBOI
napoBoi TypOunsl. [locTpoeHue mporiecca paciupeHus mapa B
MIPOTOYHOM YaCTH TYpOUHBI U OLIEHKH €T0 pacxoa AJis
peanuzanuu TpedyeMoi MOIIHOCTH TypOoarperara. Pacder
qrcia CTyNeHeH U pacipeieNieHle TeIIONepenasoB mo
CTYIEHsM TypOuHbI. BbIOOp 4acTOTHI BpallleHus: BaIOIPOBOAA
TypOoarperaroB. O6ecrieueHIe HaIE)KHOCTH OCHOBHBIX
3JIEMEHTOB MapOBBIX TypOuH. O0IIas XapakTeprucTUKa
MIEPEeMEHHBIX PeKUMOB: [ToHITHE TEPEeMEHHOTO (HepacdyeTHOTO)
peXrMa TypOMHHBIX PEIIETOK U TYPOUHHOM CTYIEeHH.

CucreMbl
rapopacrpeesieHusl MapoBbIX
TypOuH

Crioco0bI (CUCTEMBI) TTapOpacpeIeIICHHs TAPOBBIX TYPOUH.
JpoccenbHoe napopacnpenenenne. ComioBoe
napopacnpezaenenue. O0BoHOE MapopacipeieieHue.

TemmoBoii mporiecc TypOUHBI IPU IEPEMEHHOM MPOITyCKe mapa B
pa3IMyHBIX CHUCTEMax MapopacnpeneneHus. Pacnpenenenue
MIOTOKOB TIapa MEXJy COIUIOBBIMH cerMeHTamH. l3MeHeHue
JABJICHUN Mapa 3a peryjlupyrolldMH KIallaHaMH M B KaMmepe
peryIupyoIe CTyleH! MPpU MEPEMEHHBIX pacxoaax mapa.
Beibop  cucrembl  mapopacnpezaeneHusi.  PerynupoBaHue
MOIIHOCTH TYPOUHBI CIOCOOOM CKOJIB3SIIIIETO JABICHHS.
Juarpamma pexuMOB KOHIEHCAITMOHHOM TypOuHbl. Pacxox mapa
Ha XO0JIOCTOM X0J. MI3MeHeHne 3KOHOMUYHOCTH U HAJIEKHOCTH.

TypOuns! s
KOMOWHUPOBAaHHOMH
BBIPAOOTKH TEIUIOTHI U
JIEKTPUYECKON SJHEPTUH.

TypOunsl a1 KOMOMHHUPOBAHHOM BBIPAOOTKH TEIIOBOM H
JIEKTPUUYECKON SHEPTUU:

- TypOMHBI C IPOTHUBO/IABIICHUEM;

- TypOUHBI C NPOMEXYTOUYHBIM PETYIUPYEMbIM OTOOPOM Iapa
(tun T) 1 quarpamMmsl peXUMOB, IPOLECCH PACIIUPEHUs Mapa B
NS - namarpamme, guMarpaMMbl PEKUMOB, KOHCTPYKTHBHOE
oopmienne TypOrH, TOBOPOTHBIE TUATPAMMBI;

TypOUHBI C JIByMs peryiaupyeMmbiMu otOopamu mnapa (tun IIT),
JarpaMMbl PEKIMOB;

- TYpOMHBI C ABYXCTYIEHYAThIM OTONUTEJIBHBIM OTOOPOM Mapa.
DHEepPreTUYecKre XapaKkTePUCTUKH TETUTO(PHUKAIMOHHBIX TTAPOBBIX
TypOuH. KoHCTpyKIMM Tem1opUKaIMOHHBIX TYpOUH.

Konnencannonseie
YCTaHOBKH MapOBBIX TYpOUH
Y OCHOBBI UX IKCILTyaTaIlHH.

Haznauenue KOHJICHCAIlMOHHBIX YCTPOUCTB. Turnsr
KOHAEHCATOpOB. KOHCTPYKIIMS MOBEPXHOCTHOIO KOHIEHCATOPA.
KonneHcanonHsle  YCTaHOBKM MapoBbIX TypOuH. C(Cxema
KOHJEHCAlMOHHOW YCTaHOBKM M YCTPOWCTBO KOHJIEHCATOpPA.
TemnmoBele mporeccsl B KOHAeHcaTope TemmoBod OamaHc
KOHJEHCcaTopa. Temneparypa KOHJICHCaTa u ero
nepeoxnaxacHue. [loparok TeniaoBOro pacuera KOHIAEHCATOPA.
PacueT noBepXHOCTH OXJIaXKICHHUSI.

KOMITOHOBKHM M KOHCTPYKIIMM KOHAEHCATOPOB MApOBBIX TYpPOUH.
[IpuHIMIIBI  pallMOHATILHON KOMIIOHOBKH TPYOHOTO ITydYKa.
[TocTpoeHne TEIIOBBIX XapaKTEPUCTUK KOHJEHCATOpa MIpHU
W3MEHEHUM  pacxoja Tnapa, TeMmoepaTypbl U pacxoja
OXJIaXKJAFOILEH BOIBI.

I'mapaBnuyeckoe COMpOTHUBICHUE KOHIEHCATOPA.

Meroauka pacuera KoHjaeHcaropa. OCHOBBI HKCILTyaTalluu
KOHJEHCAIIHOHHBIX YCTAaHOBOK.




3

10

Bubpanmonnas HaJie)KHOCTh
TYpOUH U OIIEHKH
HA/ISKHOCTH WX OCHOBHBIX
JJIEMEHTOB

Bubpanmonnas HaZie:)KHOCTh TypOoarperaroB. BeicokouacToTHas
BHOparus TypOoarperata. HuskouacToTHast BUOparus.
Bubparus 060poTHOI yacToTsl TypOoarperara. Kontposs u
HOPMBI BUOpanuu typboarperara. MeToabl mpeaynpexaeHus
MOBBIIIEHHOW BUOpanuy BaonpoBoaa. CyliecTByronme
CHCTeMbl BHOPOMOHUTOPUHTA U AUATHOCTHKH.

Konebanus nonarodnoro anmnapara TypOuH.

PacueTsl Ha MPOYHOCTH OCHOBHBIX JETajel cTaTropa TypOWHBI.
Konctpykuuu kopmycoB, ux Marepuan u pacuyer. OOOWMBI.
TerumoBble pactmmpenus. Pacuer (iaHneBoro coequHEHHUS.
ComoBble M Hampasisitonie Jyonatkd. COMIOBBIE CETMEHTHI.
Koncrpykunn u matepuan muadparm. Kpemnenue nuadparm.
Pacuer nuadparm. JInadpparmennsie yruiorHenus. KoHCTpyKInu
KOHILIEBBIX YIUIOTHEHUIl TypOuH. TpyOompoBoasl KOHIEBBIX
yrioTHeHni. CUcTeMbl mapopacnpeaeaeHus TypOuH.

11

KoncTpykunu u oLieHKH
HaJIE’)KHOCTHU DJIIEMEHTOB
BaJIONIPOBO/JIa TypOoarperara

KoHcTpyKInK 1 OLIEHKH HAJIEKHOCTH 3JIEMEHTOB BAJIOIIPOBOJA
typboarperara. KoHcTpyKiun 1 marepuan pabouux JONaTok.
Konnesas yactp jnonatok u 0angaxu. XBOCTOBUKHU JIOMATOK.
3aMKoOBBIE coeluHEeHUs. PacueT 1onaTok Ha IPOYHOCTb.
Bubpanus nomarok. OTCTpoiika JIONaToK OT ONACHBIX BHOpAIIHii.
Potopsl TypOuH u ux koHcTpyKIMH. Kpenenne neraneii Ha
Baily. Pacuer nuckoB Ha nmpo4HOCTh. PacueT Bana Ha MPOYHOCTb.
Kputnueckas yactora BpameHus poropa. Marepuainsl JUCKOB,
BaJIOB, LIETbHUKOBAHHBIX pOTOPOB. CoeAMHUTEIbHBIE MY(DTHI.
BanonoBopoTHOE yCTPOMCTBO.

12

OCHOBBI 3KCILTyaTall|H,
peryaupoBaHUs U pEMOHTA
MapOBbIX TYpOUH.

OCHOBBI HKCIUTyaTalMK TypOoarperaToB: 3ajjauy dKCIIyaTaluu
U KpUTEPUU HAJIEKHOCTU B paboTe TypOUH; 0COOEHHOCTH ITyCKOB
U OCTaHOBA TYpOMH.

Cxema ycTpoiicTBa aKTUBHOM U peakTUBHOW TypOuHbI. [loHsATHE
PEryIUpYIOIIUX U HE PEryIUPYEMbIX CTYHEHEH.

Hcnone3oBaHre NOTEPH C BBIXOJHOM CKOPOCTBIO B CTYICHSIX.
Koaddurment Bo3Bpara tera. Ilorepu or npoccenupoBaHus BHE
MPOTOYHOW  4acTh  TypOuHbL. ~ OCHOBHBIE  INPEUMYIIECTBA
MHOTOCTYNEHYaThIX TYypOMH. Opo3us pabouyux JIOMATOK M
crocoOb! 60prObI ¢ Hell. KoHIeBble yruioTHeHus TypOouH. Cxema
OTBOJAa MW IIO/ABOJA Ilapa B YIUIOTHEHWH. THUIBI KOHIIEBBIX
yIIoTHEHUH. OCHOBBI ~ CTaTHCTUYECKOTO  MPOEKTHUPOBAHUS
perynmupoBanus. I[lepexomnble  mporecchl  peryiavMpoBaHUs
TypOuH. OCOOEHHOCTH PpEryJupoBaHUsl TEIIO(UKAIMOHHBIX
TypOuH. IToBopoTHBIE nuadparmsl. OcobenHoctu
perynupoBaHusi TYpOUH C IPOMEKYTOUHBIM IIEPETPEBOM.

13

Pabounit mporecc
MHOT'OCTYIIEHYaTON MapoOBOM
TypOUHBI

3ajmaun  peryinupoBaHus TypOuMH. YpaBHEHHE MOMEHTOB
TypOoreHepaTopa. Y clloBHE OCTOSIHCTBA YAaCTOThI BPALLCHHUS.
[IpuHnMNUanbHbBIe cXeMbl perynupoBanus. OCHOBHBIE 3JI€MEHTHI
CUCTEM pErylIMpoBaHUs. Peryiaropbl CKOpOCTH. 30JOTHHKH.
CepBoMoTopbl. OOpatHast cBsi3b. MeXaHU3M  yIpaBICHUS
(cunxponuzarop). Perynupytomue Kianassl.

Craructrueckas XapakTEpUCTHKA PETYJINPOBAHUS.

Crenenp HEPABHOMEPHOCTHU u HEYYBCTBUTEIBHOCTH.
PannonaneHas opMa cTaTHUECKOM XapaKTEPUCTUKH.

PabGora perynupoBaHus TNpH MapajuleIbHOM  BKJIIOUYEHHUH
TE€HEPATOPOB.




3

14

3amaun ¥ BUALI 3aIUT
napoBbIX TypOuH. OCHOBBI UX
PEMOHTA M SKCILTyaTalluH

3ammMTa OT MOBBILIEHUSI CKOPOCTH BpauleHusi. Pene oceBoro
capura. [IpegoxpanurensbHble 1 0OpaTHbIE KIIallaHbI.

CronopHsle U OTCE€4YEeHHbIE KianaHbl. CepBOMOTOPHI KJIallaHOB.
OCHOBBI PEMOHTa NApOBBIX TYpPOMH: XapaKTE€pHbIE HENOJaIKU
P 3KCIUIyaTallud MAapoBbIX TYpOMH; OpraHu3alus peMOHTa
apOoTYpOMHHBIX arperaTos.

15

Cxembl I'TY. Koncrpykiuun
ra30BbIX TYpOUH U
kommpeccopos ['TVY.

DHepreTuvecKkue ra3oTypOrHHbIE YCTaHOBKU. OOIIHe CBEICHMS
00 sueprernueckux ['TY. TepmoanHAMUYECKU ITUKII U CXEMBI
I'TY. Ilpumenenue I'TY B TemioBbix anekrpoctaniusax ['TY -
TOII. Ilokazarenu skoHOMUYHOCTH ' TY M criocoObI Ux
MOBBIIICHUS.

["a3oBble TypOHMHBI: MPOLECC PACHIMPEHUsl B ra30BOi TypOuHE U
BBIOOp YMCIIA €€ CTyNeHeW; 0COOCHHOCTH TYpPOMHHBIX CTYNEHEU
ra3oBoil TypOMHBI, METOJUKA pacyera MPOTOYHOH YACTH;
CHCTEMBI OXJIAXAEHUS Ta30BbIX TypOuH. Cxembl U mukisl ['TVY.
OcHoBHBIE TOKa3arenu, xapakrtepusywomme ['TY, u crmocoOsl
MOBBINICHUST WX JKOHOMHYHOCTU. OpnuoBanmbHbie [TY ¢
perenepauueil. CinoxHble 1 MHOroBanbHbie ['TY.

[Tapora3oBble yCTaHOBKH.

16

Kommnpeccopsr I'TY.
IlepemeHHBIE pEXUMBI
skcruryarauu ['TY

Kommpeccops! I'TY: KOHCTPYKIIMS 0CEBOTO KOMIIPECCOPa;
IIPOLIECCHI B IPOTOYHOM YaCTH KOMIIPECCOPHBIX CTYIIEHEW U
OLIEHKHU MX YHCIIA; PEXUMbI pabOThl U XapaKTEPUCTUKH OCEBBIX
kommpeccopoB I'TY; sBiieHrE TOMITaKa; KOHCTPYKIIMU Kamep
CTOpaHHS.

Ilepemennble pexumbl  dkcruryatauuu  ['TY: nepemenHsle
pexxumbl I'TY; myck ra3oTypOMHHBIX YCTaHOBOK; CHCTEMBI
3aIUTHl 1 aBTOMATUYECKOT0 peryiupoBanus ['TY

17

TypOoMatIiHbI TapOra3oBbIX
YCTaHOBOK, UX KOHCTPYKLIUU
1 0COOEHHOCTH BbIOOpa

[laporazoBele  yCTaHOBKHM: TEIUIOBBIE CXEMBI, COCTaB U
nokazarenu skoHoMmuyHOCcTH III'Y; OcobGeHHOCTH mapameTpoB
NAapOBBIX M Ta30BbIX TYpOMH JJs NApOra3oBbIX YCTAHOBOK C
OJIHO, IBYX U TPEXKOHTYPHBIMH KOTJIAMH-YTHIIM3aTOPAMH.
[TapoBele TypOunbl ans III'Y: ocobGeHHocTH pacyera W
MPOEKTUpPOBaHMs MapoBblXx TypouH nans III'Y; koHCTpykuuu
Typoun ans [1I'Y yTunu3annoHHOro Trmna; KOHCTPYKIUH TYpOUH
JUIsL TeTI0()MKAIIMOHHBIX TAPOra30BbIX YCTaHOBOK.

5.3. JlabopaTopHble 3aHATHS (HE TPEAYCMOTPEHBI)

5.4. IIpakTnueckue (CEeMUHAPCKHE) 3AHATHS

Taoauna 5.

Ne

n/n JUCHHUIIIAHBI

HaumeHnoBaHue pasaeJa

Coaepxxanue pasnena

OO1m1ast XxapaKTepUCTHKA
1| typ6un TOC u ADC

MecTto napoBoii TypOUHBI B TEPMOJUHAMHYECKOM
nukite. Ilokasarenn S5KOHOMUYHOCTH ITAPOBBIX
TypOUH 1 TypOOYCTaHOBOK.

Bnusguaue oCHOBHBIX

2 | mapameTpoB mapa Ha paboTy
[ITY. Knaccudukanus TypOuH.

BriusiHue oCHOBHBIX TapaMeTpoB Mapa Ha

3¢ PeKTUBHOCTH MapOTYpOMHHOM ycTaHOBKH. BrinstHne
KOHEYHOr0 J1aBJeHHUs Ha 3P (PEKTUBHOCTH paboThHI
TypOOYCTaHOBOK.




Meroauka pacuera TypOWHHON
cTyneHu. TerioBou

HN3menenue PEAKTUBHOCTH 110 BBICOTEC JIOIIATKH.

3 A>POJAMHAMUYCCKHH pacyer Mertoab! npoUAMPOBaHNUS ATUHHBIX JIOMATOK.
TypOUHHOU CTYNEHU
OCHOBHBIE pacyeThl pU
NPOCKTUPOBAHUH MTAPOBOH [TocTpoenue npouecca pacIIMpeHus Mapa B
5 | TypOunsL Pacuer Ha IPOTOYHOM YacTH TypOUHBI U OLIEHKH €r0 pacxoja s
npouHOCTh. ObecneueHue peanuzanuu TpedyeMoll MOIIHOCTH TypOoarperara.
Ha/IeXHOCTH TypOuH
TIepeMEHHBIC PEKHMBI PaBOTHI Pacnipenenenue paBneHuidi W TEmJoNepenagoB B
6 HapoBBIX TypOHH CTYNEHSIX TYpOUHBI IIPU U3MEHEHUH pEXHUMa paboThI.
KOH/IEHCALIMOHHBIE YCTAHOBKH Cxema KOHJEHCAIIMOHHOW YCTAaHOBKH M YCTPOWMCTBO
MApOBBIX TypOHMH 1 OCHOBBI Mx | KOHIEHCaTopa. TemoBele mporiecchl B KOHAEHCATOPE
7 SKCIUTyaTaLHH. TennoBoit GamaHc KoHJEHcaTtopa. Temreparypa
KOH/ICHCATHbIE I KOHJEHcata M ero nepeoxnaxiaeHue. llopsaok
LMPKY/SIHOHHBIE HACOCHL. TEIUIOBOTO pacuera KOHJIeHCaTopa. Pacuer
MIOBEPXHOCTHU OXJIAXKICHHUSL.
Bu6paIHOHHas HATEKHOCTD PacueTsl Ha IPOYHOCTH OCHOBHBIX JeTaliell craTtopa
8 | TypOuH 1 oueHKN HaZEKHOCTH TypOunbsl. KOHCTpyKIIMM KOpITyCOB, MX MaTepuall U
X OCHOBHBIX 3J1€MEHTOB pacuer. OOGoiimbl. TeruioBble pacmupenus. Pacuer
(bIaHIEBOrO COCTMHECHMUSI.
Pacuer nonaroxk Ha mpo4yHOCTh. BuOpauus nomaTtok.
KoncTpykuuy n oneHku OTcTpoiika JIOMaToK OT OMacHbIX BUOparmid. PoTopsl
9 HaJIC’KHOCTH DJIEMCHTOB TypOMH M HMX KOHCTpYKuIuHU. KperieHue neraneit Ha
BAJIONpPOBO/Ia TypOoarperara Bany. Pacuer auckoB Ha mpouHOocTh. Pacuer Bama Ha
POYHOCTb.
OCHOBBI SKCILTyaTaLHH, [TpuHUMIIUATBHBIE CXEMBI peryiarpoBaHusi. OCHOBHbIE
PEryITHpOBAHHS H PEMOHTA AJIEMEHTBI CUCTEM PEryJIUPOBaHUsA. PerynsTopsl
10 | mapoBbIx TypGuH. PaGounii ckopoctH. 3omotHukH. CepBomMoTophl. OOpaTHast
MPOLIECC MHOTOCTYTIEHYATOR CBsI3b. MeXaHM3M yNpaBiIeHUs (CHHXPOHHU3ATOD).
I1apOBOii TYpOHHSI Perynupyroniue kinanassl.
Cratuctuyeckasi XapakKTEepUCTHKA PETYIUPOBaHUS.
Cxemsbl I'TY. Koncrpykiuu ["a30BbIe TypOMHBI: MPOLIECC PACHIMPEHUs B Ta30BOU
r'a30BBIX TYPOUH 1 TypOUHE M BBIOOp UHMCIA €€ CTYIEHEH; 0COOCHHOCTH
11 kommpeccopos I'TY. TypOMHHBIX CTYNEHEW ra3oBod TypOMHBI, METOAMKA
pacuera MPOTOYHON YacTH; CHCTEMbI OXJIAKICHUS
ra3oBbIX TypOuH. Cxembl v ukisl I'TY.
Kowmmpeccopst ['TY. IIepemeHHbIE PEKUMBI JKCILTyaTaluu I'TY:
12 | TlepeMeHHbIE pexXUMEI nepeMeHHble pexxumbl ['TY; myck ra3oTypOMHHBIX
skerutyatamun TTY YCTAaHOBOK; CHCTEMBlI 3aIlMThl M aBTOMAaTUYECKOIO
perynaupoBanus I'TY
TypOomarnHbI maporazoBbIX
YCTAHOBOK, MX KOHCTPYKIIMH H Oco0eHHOCTH MTapaMeTPOB MAPOBBIX U Fa30BBIX
13 | ocobennocTH BBIGOPA TypOMH AJIs Mapora3oBbIX YCTAHOBOK C OJIHO, ABYX U
TPEXKOHTYPHBIMU KOTJIAMU-YTUIN3ATOPAMHU.
Typbomarmbt naporasospix [Tapossie TypOunsl ams I1I'Y: ocobennocTu pacyera u
14 | ycTaHOBOK, UX KOHCTPYKLIUU U

0COOEHHOCTH BBIOOpA

IIPOEKTUPOBAHUS MApOBbIX TypOuH 1 [1I'Y




6. CamocTosiTesibHasi padoTa cTy1eHTOB o AucuuiiuHe «llapoBbie u razoBbie
TypOMHBD)

6.1 Bonpochl 4151 CAMOCTOSITEILHOI0 M3yYeHHsl Taoauma 6

TeMbl 17151 CAMOCTOSITEJILHOIO HU3YyYCHUA

[TpuHtMn neicTBUs MapoBoi TypOuHbBL. Tunossie TypOuHBL. [IpUHIIMTIHATBEHBIC CXEMBI
sHepreruyeckux ycraHoBok TOC u ADC. BnusiHue OCHOBHBIX MapaMeTpoB Mapa Ha
3 PEKTUBHOCTH MAPOTYPOMHHON YCTAaHOBKH.

KOHCTpYKTUBHOE BBITIOJIHEHHE COIUIOBBIX W PAOOUYMX JIOMATOK. THIBI XBOCTOBHKOB U
Ganpaxeil. U300paxenue mporecca paciupenns napa B NS - muarpaMme [yist CTYIIEHH.

Ha3znauenme wu Tumbel yIJIOTHEHWH B TypOuHe U TpeboBaHuss kK HuM. Cxema
nabupuHTOBOrO yrjaoTHeHus. TeueHue mapa udepe3 ymiaoTHeHue. IIponecc pacmupeHus
mapa B ywioTHeHuu B NS -aumarpamme. OrmpejeieHne TNPOTEYKH Mapa 4depes
71aOUPUHTOBOE YIJIOTHEHUE.

KoMnoHOBKM 1apoBbIX TypOUH pa3In4yHOr0 Ha3HaueHus. OCHOBBI BBIOOpA KOHCTPYKIIMU
TypOuH. [lenenue cryneHeil KOHACHCATMOHHBIX TypOuH Ha rpymibl. CriocoOb
YBEJIMUYEHUS TPEEIbHON MOITHOCTU. OITHONIOTOYHBIE U MHOTOIIOTOYHBIE, OTHOBAJIBHBIE U
MHOT'OBaJIbHbIE TYPOUHBI.

OcHOBHBIE pacyeThl IPU MPOESKTUPOBAHUH MHOTOIMIIMHPOBOI MapoBOW TYpOUHBI.
[TocTpoeHue mporecca pacIMpeHus mapa B MPOTOYHOM YacTH TyPOWHBI U OIEHKH €ro
pacxoa Juid peaqu3anuu TpeOyeMol MOITHOCTH Typboarperara.

Crioco0sI (CUCTEMBI) TapopacipeIeIICHUs TapoBEIX TypOuH. [IpoccensHoe
napopacmnpeaenenue. CorioBoe napopacmnpenenenue. O6BoIHOE MapopacrpeiesieHue.
TennoBoii nporiecc TypOUHBI IPU IEPEMEHHOM MPOITYCKE Tapa B pa3IMUHBIX CHCTEMaxX
napopacnpe/ieICHuUsI.

DHepreTUYecKre XapakTePUCTHKU TEIIO(QUKAMOHHBIX MapoBbIX TypOouH. KoHCTpykumn
TeMI0O(PUKAIIMOHHBIX TYpOUH.

CxeMpl  MaciOCHaOXXEHHS;  OKCIUTyaTanuss TypOMHHbIX  Macen.  KoucTpykuuu
MOJITUITHUKOB BaJOMpPOBOJa MapoOBbIX TypOWH. ABapuiiHas cmaska TypOun. TypOuHHOE
MAacJ0. DJIEMEHTHI CHCTEM MacCIOCHAOKEHUS.

Ha3naueHne KOHJEHCAllMOHHBIX YCTPOWCTB. Tumbl KOHJAeHCAaTOpoB. KoHCTpyKums
MOBEPXHOCTHOTO KOHIeHcaTopa. KoHeHCallmOHHbIE YCTAaHOBKH MapoBBIX TypOuH. Cxema
KOHJICHCAllHOHHOW YCTaHOBKH U YCTPOMCTBO KOHJAEHCATOPA.

10

Bubpannonnas HanexHOCTh TypboarperatoB. BeicokoyactoTHas BuOpanus
TypOoarperata. HuskouacrorHas Bubpanus. BuOpauns o00poTHON 4acTOTHI
Typboarperata. KoHTpois 1 HopMbl BuOpauu typooarperata. Merobl
Ipeaynpex/1eHus MOBBIIEHHOHN BUOpaluu BajonpoBoia. CyIiecTBYIOIUE CUCTEMbI
BUOPOMOHHUTOPUHTA M TUATHOCTHUKH.

11

OcCHOBHBIE IPEUMYILIECTBA MHOTOCTYIIEHYATHIX TYpOUH.

Dpo3ust pabouux JOMATOK U CIOCOOBI OOPHOBI C HEM.

Konuessle yminotHeHus TypOuH. Cxema O0TBOJAA M IOJBOJA Mapa B YIUIOTHEHHUHU. THITBI
KOHIIEBBIX YIUIOTHEHUH.

3amaun peryaupoBaHMs TYpOMH. YpaBHEHME MOMEHTOB TypOoreHepaTopa. YcioBue
TIOCTOSTHCTBA YaCTOTHI BPAIICHUSI.

12

[Tapora3oBbie yCTaHOBKH: TEIJIOBBIE CXEMbI, COCTaB M MoKa3zaTeau 3KkoHoMuyHOCTH 11TV
Oco0eHHOCTH TapaMeTPOB MAPOBBIX U TAa30BBIX TYpOMH JUIS MApOra30BBIX YCTAaHOBOK C
OJIHO, IByX U TPEXKOHTYPHBIMU KOTJIAMU-YTHUIN3ATOPAMH.




Tembr UTP:

Tadoauna 7
° 3apnanua Ha PI'P
n/n
1 | Pacuer perynupyromieii CTylieHU MapoBOil TypOWHBI
2 | PacyeTsl ra3oBbIX TYpOUH
3 | PacueT KpUTHUYECKUX YaCTOT BPALICHUs POTOPA TYpOUHBI U OLIEHKH €T0 Ha/Ie)KHOCTH.
4 | Beibop naposoii TypOounsl aiis [1T'Y. TemtoBoi pacuera Typouns: [1I'Y
5 | Pacuer Ha MPOYHOCTH 3JIEMEHTOB KOPITyCca TypOUHBI.
6 | TeroBoii pacuet KoHAEHCAaTOpa TYPOOYCTAHOBKHU
7 | Pacyer pexxuma TypOUH C PEryJIMPYEMBbIMH OTOOpaMH
8 | Pacuer mepeMeHHOr0 pexnMa TypOMHHON CTYIIEHH U OTCEeKa MapoBOW TypOUHBI.
9 | Pacyer TpeyroibHUKOB CKOPOCTEH.
10 | Beibop npoduiieii TypOMHHBIX PEHIETOK M OLIEHKU MX 3P PEKTUBHOCTH.
11 | Pacuer 1ONOJHUTENBHBIX OTEPH CTYNEHHU.
12 | Pacuer xommpeccopa I'TVY.
13 Pacuer BHOpanmMOHHOW HAAEKHOCTH TYpOMH W OIEHKH HAJSKHOCTH HX OCHOBHBIX
9JIEMEHTOB
14 | Pacuer KOH/IEHCATHOIO Hacoca.
15 | Pacuer mmMpKynsiMOHHOTO Hacoca.
16 | Pacuer TypOHMHBI 17151 KOMOMHUPOBAHHON BBIPAOOTKH TEIUIOTHI U DJIEKTPUYECKON SHEPTHUH.
17 | Pacuer Ha mpOYHOCTH JieTalIel MapOBbIX TYpOUH
18 | Pacuer MHOTOIIMIIMHAPOBOI MapOBOM TypOUHBI.
19 | Pacuer TypOuHHOII cTyneHU.

6.3. YueOHO-MeTOoqUYeCKOe U MHGOPMALHOHHOE 00ecTieYeHle CAMOCTONTE/ILHOH padoThl

Jlureparypa:

1. Jlybkos B.M. OcHoBBI 53KCIUTyaTalluM TeluioMexaHudeckoro obopynoBanus TOC
[OnekTpoHHBIl pecypc]: yueOHoe mocooue/ JIyokoB B.M., HoBuukoB C.B.— DaextpoH.
TekcToBble naHHble.— CapartoB: Aii I[lm Ap Meama, 2019.— 285 c.— Pexxum nocryna:
http://www.iprbookshop.ru/82563.html.— SBC «IPRbooksy»

2. JlyokoB B.WU. IlpoextupoBaHme, CTPOUTENBCTBO W MOHTaX oOopymoBanus TOC
[OnekTpoHHBIH pecypc]: yaeOHoe mocoome/ JIyokoB B.U., HoBuukoB C.B.— DaextpoH.
TekcToBble naHHble.— CapartoB: Aii I[Im Ap Meama, 2019.— 295 c.— Pexxum nocryma:
http://www.iprbookshop.ru/82565.html.— B5BC «IPRbooks»

3. OcHoBBI coBpeMeHHOH dHepreTuku. Tom 1. CoBpeMeHHas TEIIOPHEPTeTHKA [ DIeKTPOHHBIN
pecypc]: yuebnuk ans By3os/ A.J[. Tpyxuuil [u np.].— DIEKTpOH. TEKCTOBBIE JaHHbIE.—
M.: Usnarenscknit mom  MODOU, 2010.— 493 c— Pexmm  mocryna:
http://www.iprbookshop.ru/33143.html.— B5BC «IPRbooksy»

4. Tpyxuumit A.Jl. [Tapora3oBsie yCTAaHOBKH DJIEKTPOCTAHIINK [DIEKTPOHHBINA pecypc|: yueOHoe
nocobue it By3oB/ Tpyxuuit A.Jl.— DneKTpoH. TeKCTOBbIE naHHble.— M.: M3naTensckuii
nom MDU, 2013.— 648 c.— Pexum poctyma: http://www.iprbookshop.ru/33207.html.—
OBbC «IPRbooks»

5. Ta3zoTypOuHHBIE PHEPTreTUYECKHE YCTAHOBKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue st
By30B/ C.B. IlaneB [u nap.].— DneKkTpoH. TeKCTOBbIe MaHHble.— M.: M3nmaTenbckuii mom
MOU, 2011.— 427 c.— Pexum gocrtyma: http://www.iprbookshop.ru/33113.html.— DBC
«IPRbooks»




1. OueHouHbIe cpeaCTBA

7.1 Bonipockl K nepBoii pyOe:kHoii aTTecTanuu mo aucuuiuinne "llapoBblie U razoBpie TypOHHBI"
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Knaccugukanus 351eKTpuuecKuX CTaHIMM M MecTO TypOOMAalIMH B HUX: MAPKUPOBKU MAPOBBIX
Typoun TOC u ADC 1 0cHOBHBIE CBEACHHUS 00 MX KOHCTPYKIHIX.

Ponp mapo- u ra3oTypOMHHBIX YCTAaHOBOK B SHEpPreTMKE U JApYrux orpacisix. OcobeHHocTH
TETJIOBBIX CXeM NapoTypOuHHBIX ycTaHoBoK TOC n ADC.

Mecro napoBoii TypOHHBI B TepMOJIMHAMUUYECKOM LiuKJie. [Toka3arenn 3KOHOMUYHOCTH HapOBBIX
TypOHWH U TypOOYCTaHOBOK.

OcobeHHOCTH TEIUTOBBIX cXxeM TypooycTtaHoBok TOC n ADC.

[TpuHn neiicTBUsl MapoBOM TypOWHBI W €€ MECTO B HHEPreTHYecKOil ycraHoBKe. THIIOBBIE
KOHCTPYKLIMU MTApOBOM TypOUHBI.

[TpuHIMNIMATBHBIE CXEMBI I1APO- U Ta30TypOMHHBIX 3HepreTudyeckux ycranoBok TOC u ADC.
BiusiHue ocHOBHBIX IapaMeTpoB napa Ha 3pGEKTUBHOCT MapOTypOUHHON yCTaHOBKU. BiusiHue
KOHEYHOTO JaBJieHUs Ha 3()PeKTUBHOCTH pabOThI TYpOOYCTaHOBOK.

[Mukner  maporypOunHbix ycranoBok. KIIJl TypOunbl. I[IpomexyTouHblii meperpeB mapa
NapoTypOMHHBIX YCTaHOBOK.

PerenepaTuBHbIi OAOrpeB MUTATENIBHON BObI IAPOTYPOMHHBIX YCTAHOBOK.

[ToHATHE MOLIHOCTH: WJ€AILHOW TypOMHBI, BHYTpeHHeH, 3(QeKTUBHOMN, >3IeKTpUUECKOil,
HOMHUHAJIbHOM U pACYETHOM.

Ab6comothbie u otHocutenbHble KIIJ[.  Knaccudukamus typOuH. YcioBHbIE 0003HAYCHMS
TypOuH.

TennoBoil mpouecc TypOuHHOW crymeHd. OCHOBHBIE YpaBHEHHUsS IOTOKa Uil CXKMUMaeMOH
KHUJKOCTU: COCTOSIHUS, HEPA3PbIBHOCTH, KOJMYECTBA ABM)KECHUS, COXPAHEHUS SHEPTUH.
XapakTEepUCTUKH NIOTOKA IIPU PACUIMPEHUU Ta3a B KaHauax. [[apameTpbl MOIHOrO TOPMOKEHHUS.
Kondyzopuoe n nuddyszopHoe Teuenne noroka.

Omnpenenenne BEIXOAHON CKOPOCTH IIPH PACLIMPEHUH ra3a B HENOJABUKHOM KaHalle.
Kputnueckue mnapamerpsl M KpUTHYeCcKas cKopocTb. Kpurnmueckmit pacxon. IIpuBeneHHbIN
pacxon. 23. V3MeHeHHe MPOXOJHOTO CEYEHUs KaHajla B 3aBUCUMOCTH OT OTHOCHTEIBHOI'O
JTaBJICHHUS.

Pacmmpenne raza B KaHajax ¢ HOTepsMH pacnonaraemMod sHepruu. CyxuBarommuecs U
pacuupstoniecs: kanaiabsl. @opMbl KaHAIOB TYpOUMHHBIX perieToK. OTKIOHEHHE OTOKa B KOCOM
cpese TypOMHHBIX pemeTok. [IpeaenbHoe OTKIOHEHHE B KOCOM Cpese.

['eomeTpryeckue 1 ra30AMHAMUYECKHE XapaKTEPUCTUKH PEIIETOK TYpOUHHBIX poduei.
OO0TexkaHue MOTOKOM OJMHOYHOIO TYpOMHHOIO Mpo(uiIsi B 3aBUCUMOCTH OT T'€OMETPHUECKUX U
PEKUMHBIX [1TapaMETPOB.

[Torepu TypOuHHOrOo mpodmIs: NpodUIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJHOBBIE, OT
HECTAIlMOHAPHOCTH MOTOKA.

KoadduimeHTs! cKOpocTH, MOTEPU pacrojiaraeMoil 3HEpruu, pacxoja.

KoHCcTpykiusi cTynmeHu OCeBOro TuWIla: CHCTEMa YpaBHEHHMH [Jii pacuyeToB TEepMO- U
ra30JJMHAMUYECKUX MPOLECCOB B MPOTOYHON YaCTH TYpOMHHOM CTYNEHH;

TennoBast AuarpaMma MPOIECCOB MPEOOPa30BAHUS SHEPTHUH B TYPOMHHBIX PEIIETKAX; CTENEHb
PEaKTUBHOCTU TYpOMHHOM CTYNEHHU; TPEYroJIbHUKH CKOPOCTEN M METOJMKA UX pacyeTa.
MoIHOCTh ¥ 3KOHOMHYHOCTh TYpPOMHHBIX CTYIEHEH: ypaBHEHHUs [UIsl pacyeToB YCHIUH U
MOIITHOCTH TYpOMHHOM CTyneHW; oTHOocuTeNnbHbIN sonarounslid KIIJl crynenu; AByXBeHEUHbIE
CTYIIEHU CKOPOCTH.

Br160p TYypOMHHBIX pemIeToK Ui TYpOMHHBIX CTYIMEHEH: reoMeTpHUecKue, Ta30AMHaMU4ecKue 1
PEXKUMHBIE XapaKTEPUCTUKH TYPOMHHBIX PEHIETOK; BHIOOP THIIA JIOMATOK JJIsi PEIIETOK CTYIEHEH;
orpeJiesIeHue SKOHOMUYHOCTHU COIUIOBOM M paboueil pereTox.

MeTtoauka TEmIoBOro U a3poOAMHAMUYECKOTO pacyeTa TYpOMHHON CTYIIEHH.

Metoauka a’poAMHAMHUYECKOT0 pacyeTa TYpOMHHOM CTYIIEeHHU.



27. Buasl motephr B TypOWMHHOH cTynmeHu U ee oTHocutenbHbld BHyTpeHHHE KIIJ[. I[lotepu B
TypOWHHOW CTYNEHU Ha TpEHHUe JHcKa U JionaroyHoro Oanmaxa. Ilorepu B TypOMHHOI cTyneHH
OT IapLHUaIbHOr0 NOJBO/A Mapa.

28. JJabUpUHTOBBIC YIUIOTHEHHUS M MOTEPU B TYpOMHHOM CTYIEHH OT yT€YeK; MOTEPU OT BIIAKHOCTU
BOJISTHOTO TIapa; 3aBUCUMOCTh OTHOCUTENbHOTO BHyTpeHHero KII/] ctynenn ot mapametpa u/cd.

29. Pacrionaraembie TETJIONEPENaabl CTYIIEHH, COTTIOBOM U paboyel pemeTox.

30. Crenenp peakuuu TYpOMHHOH CTyNeHH. AKTUBHBIE U PEaKTHUBHBbIE IMOTEPU B TYpPOMHHOM
CTYICHH.

31. AGCOIOTHBIE U OTHOCHUTENIbHBIE CKOPOCTH IIOTOKA B CTYNEHH M UX onpezeneHue. TpeyroibHUKU
CKOpOCTEH B TYpOMHHOMU CTYIICHH.

32. [IpeoOpazoBanue 3Hepruu Ha paboumx nomarkax. OKpYKHOE M OCEBOE YCHJIME IMOTOKAa Ha
nonaTkax. MOIIHOCTb U yJenbHas paboTa CTYIECHH.

33.IloTepu pacmonaraeMoil >Hepruyd B COIJIaX, Ha PabOYMX JIOMATKaX TYpOWHBI M C BBIXOJHOMH
CKOPOCTBIO.

34. Onpenenenne BHIXOAHONH OTHOCHTEIBHON CKOPOCTH MOTOKA M3 BPAINAIOLIETOCs KaHalla pabodymux
PELIETOK.

35. Meronuka pacdyera TYpOWHHOW CTYHNEHM: BBIOOP HCXOAHBIX XapaKTEPUCTUK M IMapaMeTpOB
TYpOMHHOMU CTYTICHHU.

36. Metoauka pacuera TypOunHOM crynenn ¢ d/1>10...13; OcobeHHOCTH pacdeTa U MPOSKTUPOBAHUS
CTyIHEHEH C JUIMHHBIMU JIONIATKaMH, 3aKOHBI 3aKPYTKHU TypOUHHBIX JIONATOK.

37.BpiOop xapakTepucTuK cTyneHn. OrmpeneneHne OCHOBHBIX T€OMETPUYECKHX IapaMeTpoB
(cpenHuil AuamMeTp, BBIXOJIHBIE BBICOTHI, YIJIbl BBIXOJA MOTOKA, TUN HPO(UIA JONATOK, YIJIbI
YCTaHOBKH MPOQUIIS, BETHYNHBI XOPA, OTHOCUTEIHHBIE U a0CONIOTHBIC IIATH JIOTIATOK, 3a30Pbl U
HEPEKPBILIN U T.I1.).

38. Crenenp mapuagbHOCTH. PacdeT pemerok npu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSX.

39. Mcnonb30BaHNE a’pOJMHAMMUYECKUX XAPAKTEPUCTUK pEIIeTOK Mpu ux pacdyere. Hopmanu Ha
npOoUIN COTUIOBBIX M PA0OYHX JIOMATKAX. Y CIIOBHBIE 0003HAYEHUS TUITOB MPO(UICH.

40. OcobeHHOCTH pacyeTa CTYHNEHHM C «UIMHHBIMW» JiomnaTkamMu. [IoHSATHE «UIMHHBIX)» JOHATOK.
V3MeHeHne peakTHBHOCTH T10 BBICOTE JIOMATKU. MeTo 16l TPOPMIMPOBAHUS JUTMHHBIX JOMATOK.

41. KOHCTpYKTUBHOE BBIIIOJHEHHUE COIUIOBBIX M PabOUmX JIONATOK. THUIIBI XBOCTOBUKOB U OaHAaxXe.

N300paxkeHue npouecca paciIupeHus napa B hs Juarpamme JUisl CTYIeHH.

42. IlpoekTupoBaHWE W KOHCTPYKLUHU CTYINEHEH NapoBbIX TYpOMH: OCOOEHHOCTH KOHCTPYKLIMH
TYpOMHHBIX CTyNEHed /Uid LWIMHAPOB MapoBbIX TYpOMH; MpaBWiia HMX IPOEKTHUPOBAHUS U
HOpPMAaTHBHBIE JJOKYMEHTBI; 0COOEHHOCTH PaJNaIbHO-OCEBBIX CTYMEHEH.

43. Ha3znauenune TypOMHHBIX cTyreHeil ckopoct. TermoBoit npouecc u KIIJ| TypOuHHON cTyneHn

u
cKopocTH. ONTUMaJIBHOE OTHOLIEHHE CKOPOCTEMN %:4’ Ui TYpOMHHON CTYHNEHM CKOpOCTH.
Omnpenenenne CKOPOCTEN Ha BBIXOZE U3 PELIETOK U IIOTEPh PACIoIaraéMoil SJHEPTUN.

44. N300paxkeHue Impoliecca pacliMpeHusi B TYpOMHHOW CTYNEHH CKOpPOCTH B hs . JyarpaMMe.
JlononaHUTENbHbIE TIOTEpU CTYyNEeHH. BHyTpeHHss paboTa MOTOKA, OTHOCUTENbHBIM BHYTPEHHHH
KII/ ctynenu.

45. JlonoaHUTENbHBIE MMOTEPH CTYNEHU: MOTEpPH TPEHHUs JHCKa M JIONATOYHOro OaHJaka; MOTEpH,
CBSI3aHHBIE C MAPLMAIBHBIM IOJBOIOM Napa (Ha BEHTWISALMIO U CETMEHTHBIE); IOTEPU OT YTeUeK
yepe3 auadparMeHHOE YINIOTHEHHE U HaJ0aHIaKHBIN 3a30p; IOTEPHU OT BJIAXKHOCTH Hapa.

46. OnTuManbHas CTENeHb TMapIHaTbHOCTH CTyNeHH. Ha3HadeHwe YIUIOTHEHHWH B TYpOMHE U
TpeboBaHUS K HUM. Tumbl ymioTHeHuil. Cxema JaOMpPUHTOBOro YyIJIOTHeHMA. TeueHue mapa

gepe3 yrmiotHeHue. [Iporiece pacimmpenus napa B yIDIOTHEHUHN B hs -nuarpamme. OmpezeneHue
MPOTEUKU Tapa 4epe3 JIAOMPUHTOBOE yIutoTHeHHe.M300paskeHue mpolecca pacuimpeHust mapa B

hs -IrarpaMMe AJis CTYTIEHH.

47. KOMIIOHOBKH MapoBBIX TYpOUH Pa3IMuHOrO Ha3HAYEHHS: MpeAesbHas MOUTHOCTh OJHOIOTOYHON
KOH/ICHCAIlUOHHOM TypOMHBI; CIOCOOBI TOBBIIICHUS TNPEAETbHON MOIIHOCTH; OIpeae/ieHHe
pa3MepoB IMOCIEAHEeN CTyMeHH; KOMIIOHOBOYHBIE pEILIEHUs, TIO0Ka3aTelu HaAeXKHOCTH U
HKOHOMHYHOCTH MapOBBIX TYPOHH.



48.

49.

50.

51.

52,

OcHoBbl BbIOOpa KOHCTPYKIMHM TypOuH. [leneHue cryneHeld KOHIEHCALIMOHHBIX TYpOWH Ha
TPYIIIIBI.

CnocoObl  yBenmUYeHHsS TpefesbHONM  MOIHOCTU. (OJHONOTOYHBIE U MHOTONOTOYHBIE,
OJTHOBAJIbHBIEC 1 MHOTOBaJIbHBIC TYpOUHEI.

Pacuetnass momHOCTh TypOuMHBL. BpIOOp Teruonepenaza W THMA PETYIHPYIOMEH CTYICHH.
IIpenBaputenbHas OLIEHKA pa3MEPOB IIEPBOU U MTOCIIEIHEH HEPEryIUPYEMbIX CTYIICHEH.
Omnpenenenue yucia CTyNEHEH M pachpelielieHue Teruionepenana Mexay HuMu. OcoOeHHOCTH
pacuera CTyleHel OTAENIbHBIX IPYII KOHAEHCAIIMOHHBIX TYpOUH.

[Tpubmxennas onenka KIIJ[ Typboarperara u OTACIBHBIX OTCEKOB MPOTOYHON YaCTU TYPOUHBI.
Br160p yacToThI BpalieHus], YUciia BajJoB U HUIHHIPOB TYPOUHBI.

Oo0pa3zen Ouera k nepBoii pydexnoil arrecranuu no aucuuniuHe "[lapoBbie U ra3oBble
TypOuHBI"

I'po3neHckmii rocynapcTBeHHbI HeTsIHOI TexHMYecKnii yHUBepcuTeT UM. akaa. M.JIl. MuInoHIuKoBa

HMucruryr "JHeprernxn'

Kadenpa "Temnorexnnka u rugpaBiauka’
I'pynna "J0I1-23"  Cemectp "5"
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexHoi aTTecTanun
Buner Ne 1

1. A6comoTasie u otHocuTenbHbIe KITJ[. Knaccudukamus TypOuH. Y ciaoBHBIE 0003HAYCHUS TYPOHH.

2. OcOOCHHOCTH pacyeTa CTYICHH C «UTHHHBIMIY JIONaTKaMU. [IOHATHE «UTHHHBIX» JIONATOK. V3MEHeHHe peaKTUBHOCTH T10
BBICOTE JIONATKH. MeTo bl NpO)UIMPOBAHHS JUTHHHBIX JIOMIATOK.

3. AOCONIOTHBIE U OTHOCHTEJIBHBIE CKOPOCTH ITOTOKA B CTYIICHH H HX OIpelieNicHre. TpeyroJbHIKH CKOPOCTEH B TypOHMHHOM
CTYIICHH.

Hoamucek npenogasares Hoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes

7.2 Bonipocsl K0 BTOpOii pyde:kHo# aTrTecTanuu no gucuuiniute "IlapoBbie u razoBbie TYpOMHbI"

o

10.

11.

ObecneueHne HAIEKHOCTH OCHOBHBIX 3JIEMEHTOB APOBBIX TYPOUH: pacdyeT OCEBBIX YCHIIUH B
BaJIONPOBO/JIE TypOoarperara v cnocoObl X KomneHcanuu. CtaTuyeckasi IPOYHOCTh pabouux
JIOIIATOK CTYIICHEH.

OO11ast XapakTepUCTHKA TEPEMEHHBIX peXUMOB: [IoHSITHE TEpeMEHHOr0 (HEpacueTHOI0) pexxumMa
TYpOMHHBIX PEIIETOK U TYpOUHHOM CTYIEHH.

ITepeMeHHBIN peXUM CYKMBAIOIIMXCS U PACIIMPSIOINXCS pEIETOK. MaHEeBpEHHOCTh U
MIPOrpaMMbl peryJIMpOBaHUS SHEPTOOIOKOB.

XomnocToii xo7 Typboarperata. MOTOpHBIH pexXxuM. Peskum ropsiuero Bpalaromerocs pe3epaa.
CeTka OTHOCUTENBHBIX PACX0/I0B.

IIpenenbHOE OTHOIIEHNE AABJICHUH AJIS PACIIUPSIONIEHCs peleTKy. M3Menenue crenenn
peakiuu u pacxoja napa uepes crynenb. KIIJ[ cTynenu npu usMeHeHUU pexxnuma ee padoThl.
Pacuet nepemenHoro pexuma padotsl ctyneHu. [IpubinxeHHble METOABI pacueTa.

VYcnoBus paboThl peryaupyroluX U MOCAEAHUX CTyIeHel TypOuH IpU EPEMEHHOM MPOIYyCKe
napa.

Pacnipenenenue qaBieHuil U TEIJIONEPENaa0B B CTYNEHAX TYpOUHBI IPH U3MEHEHUH PEXUMa
paboThI.

BnusiHue oTKIIOHEHHs HadallbHBIX TapaMeTPOB BOASHOTO Mapa, MapaMeTpoB IIPOMIIEpErpeBa 1
JlaBJIEHHs B KOHAEHCATOPE Ha MOIIHOCTh TYpOUH. BiansHue HauanbHOTO NaBneHus. Bausaue
HavyaJbHOM TeMIlepaTypbl U TEMIIepaTypbl poMIeperpesa. BiusHue KoHEUHOro TaBJIeHUS HA
MOIITHOCTH MapOBOH TypOUHBI

Crioco0sI (cucTEMBI) MapopacipeesieHus TapoBhIX TypOuH. [[poccenbsHoe mapopacnpenencHue.
ComnoBoe napopacmpenenenue. O6BoAHOE MapopacipeieseHue.

TemoBoii npotiecc TypOUHBI IPU IEPEMEHHOM IPOITYCKE Mapa B Pa3IMYHBIX CUCTEMAax
napopacrnpezaeneHus. Pacnpenenenue NoToKoB Mapa MKy COINIOBBIMU CErMEHTAMHU.



12. 3meHenune gaBiaeHUH napa 3a peryJupyrIMMy KiallaHaMi U B KaMepe peryIupyromniei
CTYIIEHU TIPU MIEPEMEHHBIX pacxoax mapa.

13. Be16op cucreMbl mapopacnpenenenus. PerynmupoBanne MOITHOCTHA TYpPOHHBI CLIOCOOOM
CKOJIB3AIIETO JTaBJICHHS.

14. lnarpamMmma pexuMOB KOHJICHCAITMOHHOM TypOuHbI. Pacxon mapa Ha xonoctoit xo. M3Menenue
HSKOHOMHYHOCTH U Ha/ICKHOCTH.

15. I3MeHeHue TeMIepaTypbl CBeXKEro mnapa u MpoMeXyTOYHOTO TIeperpeBa.

16. Biiusinue naBieHust 0TpabOTABILEro Mapa. Y HUBepcalbHas 3aBUCUMOCTh U3MEHEHHUSI MOLTHOCTH
KOHJICHCAIITMOHHOM TYpOHHBI OT KOHEYHOTO JIABJICHHSI.

17. OceBble ycwtnsi TYpOHHBI IPH IEPEMEHHOM PEKHME.

18. TypOuHbI 111 KOMOMHUPOBAHHOM BBIPAOOTKHU TETIJIOBOM U AJIEKTPUYECKON SHEPTHUH.

19. TypOuHBI ¢ IPOTUBOAABICHUEM, CBSI3b MEX/y IPOTUBOJIABIICHUEM U HArpy3KOW TYpOHHBI,
0CO0EHHOCTH KOHCTPYKTUBHOTO 0(OpMIICHUS TYpOUHBI,

20. TypOuHBI C MPOMEKYTOUHBIM PETYJIUPYyEMbIM 0TOOpOM Tapa (Tum T) ¥ uX JuarpaMmbl PEKHMOB,

IIPOLIECCHI PacILIMPEHHUs [1apa B hs Juarpamme, 1uarpaMmbl peKMMOB, KOHCTPYKTUBHOE
oopmienue TypOuH, TOBOPOTHBIE TUArPAMMBI;

21. TypOuHbI ¢ ABYMS peryinupyemMbiMu otoopamu mapa (tum [1T), nuarpamMMbl peskxuMoB.

22. TypOuHBI ¢ ABYXCTYIIEHYATHIM OTOIUTEIBHBIM OTOOPOM IMapa. DHEPreTUYeCKHe XapaKTepPUCTUKH
TEIUIO(UKAIIMOHHBIX TAPOBBIX TypOuH. KOHCTpYKIMH TeTIO(pUKAIMOHHBIX TYpOHH.

23. Ha3HaueHMe KOH/IEHCALIMOHHBIX yCTpoiicTB. Tumel konaeHcatopoB. KoncTpykuus
MIOBEPXHOCTHOT'O KOHJIEHCATOpA.

24. CxeMa KOHJICHCALlMOHHOM YCTaHOBKH U yCTPOICTBO KOHJeHcaTopa. CxemMa KOHAECHCAI[MOHHOM
YCTaHOBKH U €€ 3JIEMEHTBHI.

25. TerutoBele nporiecchl B KoHaeHcaTtope TernoBoii 6ananc konaeHcatopa. KonuuecTBo Bo3ayxa,
nocrynatouiee B KoujaeHcarop. [lapuuansHele JaBieHus napa U Bo3ayxa.

26. TemnepaTypa KOHAEHCATa U €ro MnepeoxaakaeHrue. 30Hbl MAaCCOBOM KOHACHCAIIMM U OXJIAXKICHHS.
[TapoBoe conpoTuBiIeHNE KOHAEHCATOPA.

27. IlopsiioK TEIUIOBOrO pacyeTa KOHeHcaTopa. BeIOOp KpaTHOCTH OXJIaXKAEHUS U CKOPOCTH
JBYDKEHUS BOJIBI B TPyOKax. PacueT moBepXHOCTH OXJIaX/ICHUS, YUCIIA XOIOB BOJIbI, YHCIIa
TPYOOK U MX JUIMHBI, pa3MepoB TPYOHOM JOCKH.

28. KOMITOHOBKH ¥ KOHCTPYKITMH KOH/IEHCATOPOB MAapPOBBIX TypOuH. [IpuHIMIIBI pariioHaIbHON
KOMIIOHOBKH TPYOHOTO ITyuKa.

29. TlocTpoeHne TEIUIOBBIX XapaKTePUCTUK KOHJIEHCATOpa IPU M3MEHEHUH pacxo/ia rmapa,
TEMIIEPATYPHI M PaCX0Aa OXJIAXKIAIOLIEN BOJIBI.

30. 'mapaBnuyeckoe conpoTuBiieHne KoHneHcaropa. CoeIMHEHNE ¢ BBIXJIOMHBIM MaTPyOKOM
TypOUHBI.

31. MeTouKa pacueTa KOHIEHCATOPA.

32. OCHOBBI 3KCITyaTallMM KOH/IEHCAIIMOHHBIX YCTAHOBOK: XapaKTePHCTUKA KOHJIEHCATopa U
MIEPEMEHHBII peXXUM ero paboThl; BO3yX00TCAChIBAIOIINE YCTPONUCTBA; 0COOEHHOCTH
HKCIUTyaTallii KOHAEHCAIIMOHHON YCTaHOBKH.

33. XapakTepucTruka mapocTpyiHoro »kekropa. KonaeHcaTHble 1 HUPKYISIIMOHHBIE HACOCHI.
KoHcTpykun Hacocos.

34. CucteMbl MacIIOCHa0KEHUS TAPOBBIX TYPOUH M OCHOBHBIE TpeOOBaHUs K HUM. CXeMbI
MaclIOCHA0KeHUsI; dKCILTyaTalus TYpOMHHBIX Maced.

35. KoHCTpyKIIMH MOAIIMITHUKOB BaJIONIPOBO/IA TTAPOBEIX TypOMH. ABapHiiHasi cMa3Ka TypOHH.
TypOunHOE Macio. DIeMEHTHI CUCTEM MacJIOCHA0XKEHUSI.

36. BubOpanmonHas HaJIeXHOCTh TypOoarperaroB. BeicokodacToTHast BuOparus Typooarperara.
HuskouactorHas BuOpauusi. Bubparus 060poTHO#I yacToTsl TypOoarperara. KoHTposib 1 HOpMBI
BUOpanmu Typboarperara. MeTopl mpeynpex/aeHns MOBbIIIEHHOW BUOpalliy BaJOIPOBO/IA.

37. CymiecTByOIINE CUCTEMbl BHOPOMOHUTOPUHTA M TUATHOCTHKH.

38. Konebanus omaToyHOro anmapara TypOuH: GpopMbl KoeOaHmii paboYHX JIOTATOK; pacyeT
9acTOT KOJICOAHUH MAaKeTOB JIONATOK; BUOPALMOHHAS TMarpaMMa JIOIaTOYHOoro anmnapara;
MpaBuiia OTCTPOUKHU OT PE30HAHCHBIX COCTOSTHUM.



39. PacueThl Ha MPOYHOCTHh OCHOBHBIX JIeTajIeii cTaTopa TYpOWHBI: KOHCTPYKIIMHA U PACUYEThI
TOJIIIMHBI KOPITYCOB TYpOHMH; HANPSHKEHHOE COCTOSIHUE (DIIaHIIEBOTO pa3beMa KOpITyca; OLICHKH
Ha/IeKHOCTH JuadparM; MaTepuasbl, IPUMEHsAEMBbIE A1l U3TOTOBJIEHUS NapOBBIX TYpPOUH.

40. KoHCTpyKIIMHU KOPITYCOB, MX MaTtepHuai u pacyer. O0oiiMbl. TemoBrle pacmupenus. Pacuer
(baHIIeBOTO COEAMHEHUSI.

41. Comnnosble U Harpasisitoiye jgonatku. CoruioBele cerMeHThl. Kperuienue.

42. Konctpykuuu u matepuan auadpparm. Kpemenne quadparm. Pacuer quadparm.
JunadparmMeHHbIe YITIOTHEHHS.

43. KoHCTpYKLIMU KOHLEBBIX YIUIOTHEHUH TypOuH. TpyOonpoBo/ibl KOHIIEBBIX YIIJIOTHEHUH.

44, CucreMbl mapopacnpeeseHus TypOrH.

45. KOHCTpYKIIMH U OLIEHKU HaJIe)KHOCTH 3JIEMEHTOB BaJIONIPOBO/Ia TypOoarperara: olueHka
Ha/IeXHOCTH POTOpa NapoBOH TypOMHBI; pacyeThl KPUTUUECKUX YaCTOT BPALIEHUS POTOPA;
HaNpsDKeHUS U 1eopMalvy BO BPAIIAIOIIEMCS TMCKE; pacueT HAIIPsDKEHUH B JIHCKeE;
OIIpeJIeJIEHUE HaTAra ¥ OCBOOOXKIAOIIEH YacTOThI BpallleH!sl; TpeOOBaHMs K HAIEKHOCTH U
PECYPCHBIM XapaKTEpUCTUKaM POTOPOB IIAPOBBIX TYpOUH.

46. Poropsl TypOuH 1 uxX KoHCTpykuMu. Kperienue neraneil Ha Basty. Pacder 1uCKOB Ha IPOYHOCTb.
Pacuer Bana Ha npoynocts. Kpurnueckas gacrora BpaiieHus: poropa. Marepuasl JUCKOB,
BaJIOB, LI€JIbHUKOBAHHBIX poTOpoB. CoennHuTEIbHbIE My(QTHI. BasonoBopoTHoe ycTpoiicTBo.

47. OcHOBBI AKCILTyaTaluu TypOoarperaToB: 3ajaun dKCIUTyaTalli U KpUTEPUU HAJEKHOCTH B
pabote TypOUH; 0COOEHHOCTH MMYCKOB U OCTAaHOBA TYpOUH.

48. Cxema ycTpoiicTBa akTHBHOW M pEakTHBHOUN TypOuHBI. [IoHATHE perynupyromux u He
peryaupyeMbIX CTYIEHEH.

49. Mcniosib30BaHKE TTOTEPH C BEIXOAHOW CKOPOCTHIO B cTyneHsX. KoaddunmenT Bo3Bpara Teria.
ITorepu oT ApoccenupoBaHus BHE IPOTOYHOMN YacTU TypOUHBI.

50. OcHOBHBIE IPEUMYIIIECTBAa MHOTOCTYIIEHYATHIX TYPOHH.

51. Dpo3us pabouux I0MaToOK U cnocoObl 00pbOEI ¢ Heil. 56. Konnensie ymmorHenus TypouH. Cxema
OTBOJIa U [10/IBOJIA M1apa B YIUIOTHEHUH. TUIIbI KOHLEBBIX YIJIOTHEHUH.

52. 3agaun perynupoBaHus TypOUH. Y paBHEHHE MOMEHTOB TypOoreHepaTropa. Y cJoBHUe OCTOSHCTBA
4acTOThI BpalllEHUS.

53. IlpuHnMnuanbHble CXeMbl peryaupoBaHus. OCHOBHBIE 3JIEMEHTBI CUCTEM PEryJIupOBaHMSL.
Perynsaropsr ckopoctu. 3omotauku. CepBomMoTopsl. OOpaTHast cBsA3b. MeXaHU3M YIpPaBICHUS
(cunxpoHuzarop). Perynupytomue Kianassl.

54. CtaTucTHYeCKas XapaKTEPUCTHKA PETYIMPOBaHUs TypOOreHeparopa.

55. CteneHb HEPaBHOMEPHOCTH U HEUYBCTBUTEIBHOCTH. ParonanbHas popma cTaTudeckoi
xapaktepucTuku. PaboTa perynupoBaHust Ipyu NapasieIbHOM BKIIOUYEHUH IT€HEPATOPOB.

56. IlepexoiHbIe IPOLIECCHI PETYIMPOBAHUS TYPOUH.

57. Oco0eHHOCTH peryaupoBaHus TeII0(GUKaMOHHBIX TypOuH. IloBOopoTHBIE TuadparMsl.

58. OcobeHHOCTH peryIupoBaHus TYpOUH C IPOMEKYTOUHBIM IIEPETPEBOM.

59. 3ayiaun 1 BU/IBI 3aIIUT MAPOBBIX TYPOWH. 3alIuTa OT MOBHIIICHUS CKOPOCTH BpamieHwus. Pene
oceBoro casura. [IpenoxpanutensHble 1 0OpaTHbIe KianaHbl. CTOMOPHBIE U OTCEYSHHbIE
kyanabl. CepBOMOTOPHI KJIAllaHOB.

60. OcHOBBI peMOHTA MAPOBLIX TYPOUH: XapaKTEepHbIE HEMOIaIKU IPU SKCILTyaTalluyd NapoBBIX
TypOUH; OpraHu3alysi peMOHTa NapOTYpOUHHBIX arperaroB

61. DHepreTuueckue ra30TypOMHHBIE YCTAHOBKU: 001mue cBeieHus 00 sHepreruueckux ['TY.

62. TepMoMHAMUYECKUH TTUKIT 1 cXeMbl [ TV,

63. Ilokazarenu sxoHomMuuHOCTH ['TY 1 crioco6s! ux nossitieHus. [Ipumenenue I'TY B TennoBbix
anektpoctaniuax ['TY-TOLI.

64. Ilpumenenue I'TY Ha Ga3e aBUAIIMOHHBIX JIBUTATEIIEH.

65. ['a30BBIe TYPOMHEI, TPOIIECC PACIITUPEHUS B Ta30BOM TypOMHE 1 BBIOOD YHCIIA €€ CTYIICHEH.
OcobeHHOCTH TYpOMHHBIX CTYIEHEH Ta30BOi TypOUHBI.

66. MeTromuka pacdera MPOTOYHON YacTH ra30Bo TypOHHBI. CHCTEMBI OXJIQKICHHS T'a30BbIX
TypOuH.

67. Cxemsl 1 kutel ['TY. OcHoBHBIE MTOKa3aTenu, Xxapakrepusytomue ['TY, 1 crmocoOb! MOBBIICHUS
UX DKOHOMHYHOCTH.

68. OgnoBanmsHbie [ TY ¢ pereneparnueii. CiiokHbIe B MHOTOBaIBbHBIE [ TY.



69. [TaporazoBsie yctanoBku. Kommnpeccopsr ['TY, KoHCTpyKIHst 0oceBOro kommnpeccopa. Pexxumsr
paboThI U XapaKTEPUCTUKH OCEBbIX KommpeccopoB ['TY.

70. ABnenue nomnaxa ['TY, KoHCTpyKIIMU Kamep cropaHus. [lepeMeHHbIE peKUMBI KCILTyaTalluH
I'TY, nepemennsie pexxuMbl ['TY, myck ra30TypOMHHBIX YCTAHOBOK, CUCTEMBI 3aIIUTHI U
aBTOMaTH4eckoro peryinupoBanus ['TY.

71. ITapora3oBble yCTaHOBKHU: TEIUIOBBIE CXEMBI, COCTAB U MOKa3aTesn SKoHOoMUu4yHocTH [1I'Y.

72. Oco0eHHOCTH MTapaMeTPOB MAapPOBBIX U Ia30BBIX TYPOUH JJISl TAPOTa30BbIX YCTAHOBOK C OJHO,
JBYX Y TPEXKOHTYPHBIMH KOTIaMHU-YTHIIN3aTOPaMH.

73. ITapoBbie TypOunsl 1uist [1I'Y: ocobenHoCTH pacueTa v MPOESKTHUPOBAHUS MAPOBBIX TYPOUH st
MT'Y. Koncrpykuuu typous mis [1I'Y yrunuzanuonnoro tumna. KoHCTpykiuu TypOuH aiis
TETIO(PHUKAIMOHHBIX TAPOTa30BbIX YCTaHOBOK.

Oo0pa3zen Oustera KO BTOpOi py0OeskHoil arrectaunu nmo gucuumniinxe ""Illaposbie u razoBbie
TypOuHBI"

I'po3HeHcKHIl rocyAapcTBeHHbIN He(pTAHOM TexHUYeckHii yHuBepcHuTeT uM.akaa. M.JI. MIILIHOHIIKOBA
HMucruryr "JHeprernxn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna "J90I1-23"  Cemectp "5"
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHON aTTecTannu
Buner Ne 1

1. PacyeTs! Ha MPOYHOCTH OCHOBHBIX JIETaJICH CTATOpa TYpPOUHBI: KOHCTPYKIMU M PACUEThl TOIIIMHBI KOPITyCOB TypOUH;
HaNpspKEHHOE COCTOSHME (UIAHIIEBOTO pa3beMa KOPIyca; OLEHKH HAJEKHOCTH quadparM; MaTepHaibl, IPUMEHIEMbIE IS
U3TOTOBIICHHS TTAPOBBIX TYPOHH.
2. TerutoBoii poriece TypOUHBI TP IEPEMEHHOM IPOITYyCKE Iapa B pa3IMIHbIX CHCTEMax IapopactpeeIeHus.
Pacnpenenenne noTokoB mapa MeX1y COMJIOBBIMH CETMEHTAMHU.
3. IlocTpoeHne TEIIOBBIX XapaKTepUCTUK KOHAGHCATOpa IPH U3MEHEHHH pacXoa mapa, TeMIepaTypbl U pacxoja
OXJIaXKIAOIEH BOJIBL.

IMoamucek nmpenogaBaTeas IMoanucek 3aBeayromiero kageapoii "T u I'" P.A-B. Typayes

7.2. Bonpochl k 3auery no aucuuiinie «IlapoBrie ¥ ra3oBble TYPOMHBIY

1. Knaccuduxanus 351eKTpUYeCKUX CTaHIUH U MECTO TypOOMAIIIMH B HUX: MAPKUPOBKU MapOBBIX
Typ6uH TOC u ADC u ocHOBHBIE cBeJIeHUS 00 MX KOHCTPYKIUAX. Poib mapo- u ra3oTypOMHHBIX
YCTaHOBOK B DHEPI€TUKE U JPYTUX OTPACIAX.

2. OcoOeHHOCTH TEIUIOBBIX CXeM MapoTypOuHHBIX ycTaHOBOK TOC m ADC. Mecto mapoBoii
TypOUHBI B TEpMOJMHAMUYECKOM IHMKJIE. [TokazaTenu 3KOHOMUYHOCTH MApOBBIX TYPOUH U
TypOOYCTaHOBOK.

3. Ocobennoctu TemnoBbix cxeM TypOoyctaHoBok TOC m ADC. Ilpunuun neictBus napoBoi
TypOMHBI U €€ MECTO B SHEPTeTUUYECKON yCTaHOBKE. THUIIOBBIE KOHCTPYKIIUU TApOBON TypOUHBI.

4. TlpuHuMnuaigbHbIE CXEMbl Mapo- W Ta30TypOMHHBIX 3HepreTndeckux ycraHoBok TOC m ADC.
BnusiHue oCHOBHBIX MapaMeTpoB Mapa Ha 3Qp(EeKTUBHOCTh MapOTypOMHHON yCTaHOBKH. BnusiHue
KOHEUYHOTO AaBleHHs Ha 3((EeKTUBHOCTh pabOThl TYpOOYCTaHOBOK.

5. Hwuxaer mapoTypOunHbIX ycTaHOBOK. KIIJ[ TypOunbsl. [IpomexyTouHblii meperpeB mapa
NapoTypOMHHBIX YCTaHOBOK. PereHepaTHBHBIN MOJOrpeB MUTATENBHOW BOIBI MapOTYpOMHHBIX
YCTaHOBOK.

6. IloHsTHE MOIIHOCTU: WJEaTbHOH TypOUHBI, BHYTpeHHEH, H(PGHEKTHUBHOM, HIEKTPUUYECKOH,

HOMUHAJILHOU U pacueTHOW. AOcomoTHbIe 1 oTHOCUTENbHBIe KIT/I.

Knaccugukanus Typous. YcinoBHble 0003HaU€HUS TYpOUH.

8. TemuoBoit mpomecc TypOWHHON cryrneHn. OCHOBHBIC ypaBHEHHUS IIOTOKA IS COKHMAEeMOMN
KHUJKOCTU: COCTOSIHUS, HEPA3pbIBHOCTH, KOJIMYECTBA JIBWJKEHUS, COXPAHEHUS DSHEPIuUU.
XapakTepuCTUKU MOTOKA MPHU pacHIMPEHUH ra3a B KaHanax. [lapamMeTpbl MOIHOIO TOPMOKEHUS.
Kondyzopuoe n nuddyszopHoe TeueHne noroka.

~



9. Omnpenenenue BBIXOAHOM CKOPOCTH TIPU pPACIIMPEHUHM Ta3a B HEMOJABIKHOM KaHale.
Kputnueckue napaMerpsl M KpUTHuUecKas ckopocTb. Kpuruueckuii pacxon. IlpuBeneHHbIi
pacxon. I3MeHeHne npoxXoIHOTrO CEYEHUs KaHaJla B 3aBUCUMOCTH OT OTHOCUTEJIBHOTO J1aBJICHHUS.

10. Pacimpenne raza B KaHalax C MOTepsIMHM pacrnosnaraeMoil sHepruu. CyKuBarolyecs Hu
paciupstoniecs: kanaiabl. @opMbl KaHAOB TYpPOUHHBIX pemieTok. OTKIOHEHHE TTOTOKa B KOCOM
cpese TypOMHHBIX pemeTok. [IpeenbHoe OTKIIOHEHHE B KOCOM cpese.

11.T'eomeTrpuyeckue M Ta30JUHAMHYECKHE XapaKTEPUCTUKH PEIIETOK TYpPOMHHBIX MPOQUICH.
OOTekanue MOTOKOM OJMHOYHOTO TYPOMHHOTO HPOQUIIS B 3aBUCUMOCTH OT F€OMETPHUYECKUX H
PEXKUMHBIX TAPAMETPOB.

12. Tlotepu TypOuHHOTO mnpoduis: NTPOPHIbHBIE, KPOMOYHBIC, KOHIIEBBIC, BOJHOBBIC, OT
HEeCTalMOHAapHOCTH ToToka. Ko3dduumeHtsr ckopocTu, mOTepu pacroiaraeéMoil 3SHEpruu,
pacxoja.

13. KoHCTpyKIMsSI CTYIIEHH OCEBOTO THIIA: CHUCTEMa YpaBHEHHH [UIsl pacyeToB TEPMO- U
ra3o/IMHaMUYEeCKUX MPOIIECCOB B MPOTOYHOM YacTH TypOMHHOW CTYIEHHU; TEIUIOBas Auarpamma
MPOIIECCOB TMPeoOpa3oBaHMUsA HHEPTUM B TYPOMHHBIX pEIIETKAX; CTENeHb pPEaKTUBHOCTH
TYpOUHHOM CTYIEHU; TPEYTOJIbHUKU CKOPOCTEH U METOAMKA HX pacyeTa.

14. MoutHoCTh M SKOHOMHUYHOCTh TYpOMHHBIX CTYIEHEH: ypaBHEHHUS MJI1 pacueToB YCHUIMH U
MOIITHOCTH TYPOMHHOM CTYINEHHW; OTHOCUTEIbHBIM JionaTounblii KIIJ[ cTymeHu; nByxBEeHEUHBIE
CTYIIEHU CKOPOCTH.

15. BeiOop TypOMHHBIX PELIETOK UIsi TYpOMHHBIX CTYIEHE: reOMeTpUiecKre, ra30JuHaMIYecKie 1
PEXXUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BHIOOP THUIIA JIOMATOK JJIsl PELETOK CTYIEHEH;
orpezieNieHue SKOHOMUYHOCTH COIUIOBOM U paboyeil perieTox.

16. Meroauka TEIUIOBOTO H adpPOAMHAMHYECKOTO pacdyera TypOMHHOW CTymeHdu. Meroanka
a’pOIMHAMUYECKOT0 pacuera TYpOUHHOM CTyIEeHH.

17.Bunsl norepp B TypOMHHON cTynmeHH U ee oTHocutenbHbl BHyTpeHHHM KIIJ[. Ilorepu B
TypOMHHOI CTYIIEHU Ha TPEHHE JMCKa U JomatoyHoro Oannaxa. [lorepu B TypOMHHON CTyIEeHU
OT NapLMAIBLHOrO MOABO/A Mapa.

18. JIabupuHTOBBIEC YIJIOTHEHUS U MOTEPHU B TYPOMHHON CTYNEHH OT YT€UeK; MOTEPU OT BIAKHOCTH
BOJISIHOTO Tapa; 3aBUCUMOCTh OTHOCHTEIbHOTrO BHyTpeHHero KII/I crymenu ot mapamerpa U/Cy.

19. Pacnonaraemble Teruionepenasl CTYNEHH, COIIOBOW M paboueil perietok. CTeneHb peakiuu
TypOMHHOM CTyneHH. AKTHBHBIE U PEaKTUBHBIC TIOTEPU B TYPOMHHOM CTYIICHHU.

20. AGCONIOTHBIE U OTHOCUTEIBHBIE CKOPOCTH TMOTOKA B CTYIIEHU U UX ONpejesieHue. TpeyroabHuKU
CKOpPOCTEH B TYpOMHHOMU CTYIIEHHU.

21. IlpeoOpa3zoBaHue »Hepruum Ha pabouux sonarkax. OKpy)XKHOe U OCEBO€ YCHJME IOTOKa Ha
jonarkax. MOIIHOCTG U yJlieibHast paboTa CTYIEHHU.

22.Tlotepu pacmojiaraeMoil SHepPrud B CoOIIaX, Ha paboymx JomaTkax TYpOMHBI U C BBIXOIHOMH
ckopocTblo. OmpesieieHne BBIXOJHOM OTHOCHUTENBHONW CKOPOCTH IOTOKA W3 BpallaroIIerocs
KaHasa pabo4yMX perIeToK.

23. Meronuka pacdyera TyYpOWHHOW CTYNEHH: BBIOOP HCXOJHBIX XapaKTEPUCTHK W TMapaMeTpOB
TypOHHHO# cTyneHn. Meroauka pacuera TypounHoit crynenu ¢ d/I11110...13;

24. OcobeHHOCTH pacyeTa u MPOSKTHPOBAHUS CTYNEHEH C JUIMHHBIMU JIOMIATKaMH, 3aKOHBI 3aKPYTKH
TypOMHHBIX JIOMATOK. BBIOOp XapaKTepUCTHK CTYIIEHH.

25. OmpenienieHne OCHOBHBIX T€OMETPHUECKUX MapaMeTpOB (CPeIHUI TUaMeTp, BHIXOIHBIE BBICOTHI,
yIiabl BBIXOAA TMOTOKA, TUI MPO(UIS JOMATOK, YIbl YCTAHOBKH MPOQUIS, BETUYUHBI XOP/I,
OTHOCUTENIbHBIE M a0COJIIOTHBIE IIard JIOMATOK, 3a30pbl W TEepeKkpwimy U T.m.). CreneHb
MapuuaibHOCTH.

26. Pacuer pemeTok mpu J03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

27.Vicrionp30BaHUE a’pOJMHAMMUYECKUX XapPaKTEPUCTUK pEIIeTOK Mpu ux pacdyere. Hopmanu Ha
PO I COTITIOBBIX U Pa0OYMX JIOMAaTKaX. Y CIOBHBIE 0003HAYEHUS TUTIOB TTPO(IIICH.

28. OcobeHHOCTH pacyeTa CTYNEHU C <«UIMHHBIMKY JonaTkamu. [IoHATHE <JUIMHHBIX» JIOMATOK.
W3meHeHne peakTUBHOCTH IO BBICOTE JIOMATKU. MeTopl MpopriInpoBaHusl ATUHHBIX JOMATOK.
KoHCTpYKTHBHOE BBINOJIHEHHE COMJIOBBIX ¥ pabounX JonaToK. THUITbI XBOCTOBHKOB U OaHAaXeH.

29. U300pakenue nmpolecca paciuupenus napa B NS - auarpamme muist CTyNeHH.



30. IIpoekTrpoBaHrE U KOHCTPYKIIMHU CTYIICHEH MapOBBbIX TYpOHUH: 0COOCHHOCTH KOHCTPYKITUH
TYpOUHHBIX CTyIMEHEH /Ui WIMHAPOB MAPOBBIX TYpOUH; IPaBUiIa UX MPOSKTUPOBAHUS U
HOpPMAaTHBHBIE JJOKYMEHTBI; OCOOEHHOCTH PaJAHaIbHO-OCEBBIX CTYNEHEH.

31. Porops! TypOuH 1 ux KoHCTpyKuuu. Kperuenue neraneii Ha Banmy. PacueT TuCKOB Ha MPOYHOCTb.
Pacuer Bana Ha npouHocTs. Kputrueckasi yactora BpaiieHus: potopa. Marepuanbl TUCKOB,
BaJIOB, LIEJIbHUKOBAHHBIX poTOpoB. CoennHUTENbHBIE MyPTHI. BagomoBopoTHOE YCTPOMCTBO.

32. OCcHOBBI 3KCILTyaTallMy TypOoarperaToB: 3a1a4u SKCIUTyaTalluu U KPUTEPUH HAJECKHOCTH B
pabote TypOMH; OCOOEHHOCTH ITyCKOB M OCTaHOBA TYypOUH.

33. Cxema yCcTpoiCcTBa aKTUBHOW U PEaKTUBHOU TypOUHEI. [IoHSITHE peryaupyronmx u He
peryaupyeMbIX CTYIEHEH.

34. Mcnionk30BaHUE TIOTEPH C BBIXOJHON CKOPOCTHIO B cTyneHsX. KoadduiueHT Bo3Bpara Terma.
ITorepu oT ApoccenupoBaHus BHE IPOTOYHOM YaCTU TypOUHBI.

35. OCHOBHBIE IPEUMYILIECTBA MHOTOCTYIIEHYATHIX TYPOHH.

36. Dpo3us pabovrx JOMATOK U CIIOcoObl O0pLOBI ¢ Hel. 56. KoHneBbie ymioTHeHus TypOuH. Cxema
OTBOJIa U [10/IBOJIA M1apa B YIUIOTHEHUH. TUIIBI KOHLEBBIX YIJIOTHEHUH.

37.3anaun peryaupoBaHus TypOUH. Y paBHEHHE MOMEHTOB TypOoreHepaTropa. Y cJoBHUe IOCTOSHCTBA
4acTOThI BpalllEHUS.

38. IlpuHnunuanbHble cXeMbl peryianpoBanus. OCHOBHBIE 3JIEMEHThI CUCTEM PEryJIMpOBaHMUS.
Perynsaropsr ckopoctu. 3omotauku. CepBomMoTopsl. OOpaTHast cBsA3b. MeXaHU3M YIpaBICHHUS
(cunxpoHuzarop). Perynupytomue Kianassl.

39. Cratuctudeckasi XapaKTepUCTHKA PETyIUPOBaHUs TypOOoTreHepaTopa.

40. CrenieHb HEPAaBHOMEPHOCTH U HEUYBCTBUTENbHOCTH. PalinonanbHas ¢popma cTaTudeckoi
xapaktepucTuku. PaboTa peryinpoBaHust pu NapajjieIbHOM BKIIOUYEHUH T€HEPATOPOB.

41. IlepexoaHble MPOIIECCHI PEryIHUpPOBaHUS TYpPOUH.

42. OCOOCHHOCTH PerylIupoBaHus TeIUIO(UKAMOHHBIX TypOuH. [loBopoTHBIE AHadparmsi.

43. OcOOEHHOCTH PEryIMpOBaHuUs TYPOHH C IPOMEXYTOUHBIM IIEPErPEBOM.

44. 3anauy ¥ BUJIbI 3aILUT NAPOBBIX TypOUH. 3alUTa OT MOBBIIIEHNS CKOPOCTH BpauieHus. Pene
oceBoro casura. [IpenoxpanurensHble 1 0OpaTHble KianaHnbl. CTONOPHBIE U OTCEYEHHBIE
kyananbl. CepBOMOTOPHI KJIAIIaHOB.

45. OCHOBBI PEMOHTA APOBBIX TYPOUH: XapaKTepHbIE HEMOJIAAKH TP IKCIUTyaTallUH TapOBbIX
TypOUH; OpraHu3alysi pEMOHTa NapOTYpOUHHBIX arperaroB

46. DHepreTuyeckye ra3oTypOUHHbIE YCTAaHOBKU: o0mIMe cBeeHus 06 sHeprernueckux ['TY.

47. TepmoamHaMUYeCcKuii MK U cxeMbl [ TY.

48. Tlokazarenu sxkoHOMUYHOCTH ['TY 1 cioco6s! ux noseimenus. [Ipumenenne I'TY B TennoBbIx
anektpoctanmusax ['TY-TOLI.

49. [Ipumenenne [ ' TY Ha 6a3e aBUallMOHHBIX IBUTATENEH.

50. I'a3oBBIe TYPOMHEI, IPOIIECC PACIIMPEHUS B Ta30BOM TypOWHE U BHIOOD YHCIIA €€ CTYIICHEH.
Oco6eHHOCTH TYpOMHHBIX CTYIEHEN ra30Boi TypOUHBI.

51. Metoauka pacueTa MPOTOYHOM 4acTH Ta30BOM TypOUHBI. CHCTEMBI OXJIaXkKIECHUS Fa30BbIX
TypOUH.

52. Cxemsl u kel ['TY. OcHoBHBIE TOKa3aTeny, xapakrepusytomue ' TY, 1 crmocoOb! MOBBIIICHUS
UX DKOHOMHYHOCTH.

53. OgnoBanwsubie ['TY ¢ perenepanueii. CiioxxHbIe 1 MHOTOBaIBbHBIE [ TY.

54. Tlapora3osslie ycranoBku. Kommpeccops! I'TY, KOHCTpyKIHs: 0ceBOro kommpeccopa. PexxuMel
paboThHI U XapaKTEPUCTUKH O0CEBBIX KoMIipeccopoB ['TY.

55. SIBnenne nomnaxa I'TY, koHCcTpyKIMKM kKamep cropanus. [lepeMeHHbIe peXKUMBI HKCILUTyaTaIllUH
I'TY, nepemennsie pexxumbl ['TY, myck ra30TypOHHHBIX YCTAHOBOK, CUCTEMBI 3aIIUTHI U
aBTOMAaTUYECKOro perynuposanus I'TY.

56. [Tapora3oBbie yCTaHOBKH: TEIUIOBBIC CXEMBI, COCTaB U ToKa3aTesm SkoHoMuaHocTH [TV,

57. OcobeHHOCTH MapaMeTpOB MApOBBIX U TA30BBIX TYPOUH JJISl MAPOra30BbIX YCTAHOBOK C OJIHO,
JBYX ¥ TPEXKOHTYPHBIMH KOTJIaMHU-YTHIIN3aTOPaMH.

58. ITaposbie Typounsl i [1I'Y: ocoGeHHOCTH pacyeTa U MPOEKTUPOBAHUS TAPOBBIX TYPOUH ISt
MI'Y. Koncrpykuuu typoun mis [II'Y yrunuzannonnoro tuna. KoHcTpykuuu TypOuH Asis
TeMI0(QHUKAIIMOHHBIX TAPOTa30BbIX YCTAaHOBOK.



Oo0pa3zen 0ustera Kk 3a4etry no aucuumniauHe ""Ilaposbie U razoBbie TYpOMHBI"

I'po3HeHcKUIi rocyaapcTBeHHbIN He(PTSAHOI TeXHUYeckuil yHMBepcuTeT UM. akaa. M.JI. Mu1JiMoHIUKOBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna "290I1-23"  Cemectp "5"
Jucouniauna "IlapoBele U ra3oBbie TYpOMHBI"
Bunersl k 3auery
Bujer Ne 1

1. OcobeHHOCTH TapaMeTPOB MAPOBBIX U ra30BBIX TYPOUH /sl HAPOTra30BbIX YCTAHOBOK C OJJHO, ABYX M TPEXKOHTYPHBIMHU
KOTJIAMHU-yTHIN3aTOPaAMH.
2. SIBnenue nomnaxa I'TY, koHCTpyKuMM Kamep cropanus. llepeMeHHble pexxuMebl akcmutyarauuu I'TY, nepemeHHbIe
pexxumsbl I'TY, myck ra30TypOMHHBIX YCTaHOBOK, CHCTEMBI 3aIIUTHl H aBTOMAaTH4YecKoro perynmupoBanust [ TY.
3. MeroauKa TEIUIOBOTO M a3pOAMHAMHYECKOTO pacdeTa TYpOMHHON CTyIeHH. MeToauKa a3poaHHAMIYECKOT0 pacdyera
TypOMHHOW CTYIICHH.

IHoanucey npenogasareis IMopnucek 3aBenyromero kapenpoi "TuI'™" P.A-B. Typayes

7. Texkymmi KOHTPOJIb

Bompocsl Kk mpakTHyecknM 3aHATUSAM N0 aucnunimnHe «[lapoBbie M rasoBble
TypPOUHBI»

1. Meronuka pacyera TypOMHHON CTYNEHH: BBIOOP UCXOIHBIX XapaKTEPUCTHK U IMapaMeTpoB TYpOUHHOMN
CTYIICHH.

2. Metonuka pacuera TypOuHHOU cTyneru ¢ d/1>10...13;

3. OcobeHHOCTH pacyeTa W MPOCKTHPOBAHUS CTYNEHEW C IMHHBIMHU JIONATKaMH, 3aKOHBI 3aKPYTKH
TypOMHHBIX JIOTIATOK.

4. BbIOOp XapakTepUCTUK CTYIIEHH.

5. OnpeneneHre OCHOBHBIX F€OMETPUUECKUX MapaMeTpoB (CpeAHUN TUaMeTp, BHIXOIHBIE BBICOTHI, YIIIbI
BBIX0JIa MTOTOKA, TUI MPOQUIIS JIOMATOK, YTkl YCTAHOBKU MPO(UIIS, BEIUIHHBI XOP/l, OTHOCUTEIBHBIC H
a0COJTIOTHBIE IIATH JIONATOK, 3230Pbl U MEPEKPHIIIHU U T.I1.).

6. KOMIIOHOBKM 1 KOHCTPYKIIMU KOH/IEHCATOPOB MAPOBBIX TYpOUH.

7. Tlpunuunsl paunonansHoit KITJ] crynenn npu u3MeHEHHH pexxuMa ee paboThl.

1. Crenens napuuanbHOCTH. PacueT pemieTok mpu J03BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.

Bnusinue koHeyHOro faBiaeHus Ha 3¢ (GEeKTUBHOCTh paboThl TypOOYCTaHOBOK.

2. kel mapoTypOuHHBIX yeTaHOBOK. KITJ[ TypOuHBL

3. IlpomexyTouHBIH Meperpes napa NapoTypOMHHBIX YCTAaHOBOK.

4. PereHepaTUBHBIN OAOIPEB MUTATENBLHOM BOIbI MAPOTYPOUHHBIX YCTAHOBOK.

5. Tlonsatne MoOIIHOCTU: WJeaNbHOM TYpOMHBI, BHYTpeHHeH, 3()()EKTUBHON, 3SIEKTPUUECKOMH,
HOMMHAJIBLHON U PaCYETHOM.

6. AGcomoTHbie U oTHOcuTeabHbIe KIT/].

7. Knaccudukanus Typous. Y cioBHbIe 0003HaYeHUS TYpOUH.



7.4. Onucanue TokasaTejeH u KPUTECPHUECB OLCHHBAHHA KOMHCT@HHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (I)OpMPIpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3yibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6aa10B 41-60 6ams10B 61-80 6aaa0B 81-100 6ansoB OLIEHO'THOT'0
(Hey10BJI€TBOPUTEIbHO) | (YI0BJIETBOPHUTEIBLHO) (xopomo) (OTJIMYHO) cpeacTBa

OIIK-3 Cnoco0OeH 1IeMOHCTPHPOBATh IIPUMEHCHNE OCHOBHBIX

croco0oB IIOJIYUYCHUA, Hp606pa3OBaHI/I${, TpaHCIIOPTa U UCITIOJIb30BaH
TCINIOTCXHUYCCKHUX YCTAaHOBKAX M CUCTEMAX.

Hs TCIJIIOTHI B

3HATb: OCHOBHBIC MCTOYHUKU HAYYHO-

CdopmupoBaHHbIE, HO

CdopmupoBaHHbIe

Bomnpocs! k

TEXHUYECKOH HMH(OpMAIIUU TI0 THIIAM, cojeprKanie CHCTEMATHYECKHE aTTecTaluAM, 3aaHUs

KOHCTPYKIHUM, YCIIOBUIM HPUMCHCHHUA (DparMeHTApHEIE 3HAHH HeronHbIe 3SHAHMS OTJIebHBIE TPOOETIBI 3HAHUA s PI'P, Tembr niisa

u IKCIUTyaTalun OHCPIrCTHYCCKUX 3HaHUA CAMOCTOSITCIILHOI'O

Typoun it TOC nu ADC; 13y4eHHSs, BOIIPOCHI K
[IPAKTUYECKUM

YMeETh: ‘VYMeHus ToJHEIE, CopmupoBaHHbIE 3AHSITHSIM.

-CaMOCTOATCIIbHO pa36HpaTBC$I B JIOITYCKaIOTCs yMeHHs

HOPMATHUBHBIX MCTOJHKAX pacdeTa H HeOOJIBIIKE OIIHOKU

IMPHUMCHATH ux JJIA peicHuA

MOCTaBJICHHOU 3aJa4u,

_ HCIIONE30BATE CTaH[apTHBIC YacTuyHble yMEHUS Henonueie ymenust

MpOrpaMMbl  PacyeToB 0a30BbIX

XapaKTCPUCTHK SHEPIreTUUCCKUX

TypOUH U TypOOMAIIMH Mapora3oBbIX
YCTaHOBOK M JIOBOJKE TEXHOJIOTHH;

BJajeTh: TEPMUHOJOTHEH B 00JIACTH
TypOOCTPOEHUS U TEIUIOIHEPreTHKHY;
HaBbIKAMU MPUMEHEHHS IOJyYCHHON
uH(popMallul TpU BHIOOpPE THNA U
MOIITHOCTH  TypOWH, YCIOBHH HX
IKCIUTyaTalUH.

YacTuuHOE BlaJIEHUE

HaBbIKAMH

B cucrematnueckom
MIPUMEHEHUN HaBBIKOB
HecucremaTnueckoe | AOIYCKAKOTCs IIPOGEIIbI

MIPUMEHCHHUE HaBBIKOB 3HaHU

VceneniHoe ¥ CHCTEMaTHIECKOE

MNPUMCEHCHUC HABBIKOB

ITIK-2. ['0TOBHOCTBIO K y4acTHIO B OPTaHU3AI[MH KOHTPOJIS 32 paboToi mpuOOopoB 1 000pyJOBAHUS U METPOJIOTHIECKOTO 00ECIIeYeHUs] TEXHOIOTHUECKUX




npotieccoB OIIJ[ npu ncnonb30BaHUU TUIIOBBIX METOOB.

3HATh: KOHCTPYKIIMH TypOuH CdopmupoBaHHbIE, HO

COBpeMEHHbIX 3HeprodmokoB TOC u conepranme

ADC;  0CcOOEHHOCTH  TNPUMEHEHHUS! | DparMeHTapHbIC 3HAHUS HernosnHble 3HAHUS | OTAENBHBIE IPOOEBI CoopmupoBanHbIe
Typ6OMaHH/IH B COCTABC MNapOra3oBbIX 3HaHUA CUCTEMATHYCCKUE
YCTaHOBOK. 3HaHUA
YMeTh: IIPOBOAUTH  pPACUYCTHI  IIO ‘YMeHus noJiHele, CdhopMupoBaHHbIe
THIIOBBIM METOIMKaM n IOIyCKAIOTCA yMeHUs
OPOCKTUPOBATL OTAC/IbHBIC JACTAIU U HeOOJIbIINE OIMOKU

Y37b1 c HCIIOJIb30BaHHUEM

CTaHAAPTHLIX CPCACTB aBTOMATHU3allUN
INPOCKTUPOBAHUA B COOTBCTCTBUHU C
TEXHUYCCKUM 3aJaHHUCM,
OCYHICCTBJIATD IIOUCK n
AHAJIIM3UPOBATh HAYUYHO-TCXHUYCCKYIO

YactuaHbie YMCHUA

Henomnasie YMCHUA

BJIA/JETh: uHpOpManuei 00
OCHOBHBIX TEXHMYECKHX IapaMeTpax
TypOMHHOTO o0opynoBaHus
AJIEKTPOCTAHLIUN JUIsI UCIIOJIb30BAHUS
npu (GOPMHUPOBAHUU TETUIOBBIX CXEM
SHEpProOJIOKOB, PEKOHCTPYKLIHUU U
MOJIEpHU3ALIUU CYIIECTBYIOIINX
TypOOYCTaHOBOK.

YacTuyHOE BaJIcHUE
HaBbBIKAMHA

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

B cucremaruueckoM
MPpUMCHCHUHN HAaBBIKOB
JIOITYCKAFOTCSl IIPOOEIIBI

3HAHUH

VYcnemHoe u
CHCTEMAaTHYECKOE

MPpUMCHECHUE HABbIKOB

Bomnpocs! k
aTTeCcTallusIM, 3aJaHus
s PT'P, temur mos
CaMOCTOSITCIBHOTO
W3YUYEHHSI, BOTIPOCHI K
MIPaKTUYECKUM
3aHATHIM.




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTalluy OOYYaIOUIMXCS CO3/1aHbl (POHIBI OIIEHOYHBIX CPEICTB, aJaTUPOBAHHBIC JUIS MHBAIUIOB H
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEICHUST TEKyIleH aTTecTalli s CTYJACHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYNHEHHBIM mpudToM. Ha sk3amen mpurmamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha »9Kk3aMmeHe (wiam 3ayere). OOydwaromuecss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370pPOBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3JI0POBbS U BOCIIPHATHS HHPOPMAITUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedeHneM Il CIENbIX MO0 HAJUKTOBBIBAIOTCS ACCHUCTEHTY; OOYyYarolIMMCs JUIs BBIOJHEHHUS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
IPOrpaMMHBIM 0OecrieueHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaK)K€ WCIOIH30BAHNE COOCTBEHHBIX YBEIMYHMBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npu  HEoOXOJAUMOCTH o0yJarommMmcst IIPEIOCTABIISETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIIOTIePEBOAUNKA (TOMUMO TpPEOOBAaHUH, BBIMOIHAEMBIX COOTBETCTBEHHO [UIS CIETBIX U
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS VHBAIAJIOB W JIMIl C OTPAHHMYEHHBIMA BO3MOXKHOCTSMH 3I0POBbSl, HMEIIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIOJHSIOTCS. HAa KOMITBIOTEPE CO  CICHUAIM3UPOBAHHBIM TMPOTPAMMHBIM OOECIICUCHUEM WU
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecnevyeHre TUCIUTIIUHBI

9.1 JIuteparypa

6. JIyoxoB B.M. OCHOBBI dKCIUTyaTaIlMK TeIuIoMeXxanndeckoro obopymoBanus TOC [DeKTpOHHBIH
pecypc]: yueOHoe nocobue/ JIyokor B.M., HoBuukoB C.B.— DNeKTpPOH. TEKCTOBBIC JaHHBIC.—
Caparos: A IIn Ap Menua, 2019.— 285 c— Pexum JIOCTyTIA:
http://www.iprbookshop.ru/82563.html.— B5BC «IPRbooks»

7. Jlyoxor B.U. IlpoexkTupoBaHHe, CTPOUTEIBCTBO U MOHTax obopymoBanusi TOC [DeKTpOHHBIH
pecypc]: yuebHnoe nocodue/ JIyoxos B.U., HoBuukoB C.B.— DneKkTpoH. TEKCTOBbIE JaHHbBIE.—
Caparos: A IIn Ap Menaua, 2019.— 295 c— Pexum JOCTYTIA:
http://www.iprbookshop.ru/82565.html.— SBC «IPRbooksy»

8. OcHoBbl coBpemeHHOH 3HepreTukd. Tom 1. CoBpeMeHHas TEIUIOIHEPreTHKa [DIEKTPOHHBIN
pecypc]: yuebnuk st By3o/ A.JI. Tpyxuwuii [u ap.].— DIEKTpOH. TEKCTOBBbIE NaHHBIE.— M.:
Nznarenbckuit JIOM MO, 2010.— 493 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/33143.html.— B5BC «IPRbooksy»

9. Tpyxumii A.Jl. IlaporazoBble yCTAaHOBKM 3JEKTPOCTaHIMH [DIEKTPOHHBIH pecypc]: ydueOHOe
nocobue ans By3oB/ Tpyxuuit A.Jl.— DAEKTpoH. TeKCTOBbIE JaHHBbIe.— M.: 3natenbckuil joMm
MO3HU, 2013.— 648 c.— Pexum nocryma: http://www.iprbookshop.ru/33207.html.— 3BbC
«IPRbooks»

10. T'a30oTypOMHHBIE >HEPreTHYECKUEe YCTaHOBKH [DIEKTPOHHBIM pecypc]: ydyeOHOe mocobue amns
By30B/ C.B. llaneB [u np.].— DaekTpoH. TekcToBble naHHble.— M.: U3narensckuit nom MOU,
2011.— 427 c.— Pexxum moctyna: http://www.iprbookshop.ru/33113.html.— DBC «IPRbooks»

11.T'a30oTypOUHHBIE PHEPreTHYECKUE YCTAaHOBKH [DIEKTPOHHBIM pecypc]: ydueOHOe mocobue ams
By30B/ C.B. IlaneB [u np.].— DaekTpoH. TeKcToBBIe naHHbIe.— M.: M3narensckuii nom MOU,
2011.— 427 c.— Pexwum nocryna: http://www.iprbookshop.ru/33113.html.— DBC «IPRbooks»

12. TlpaBuna TEXHUYECKOW IKCILTyaTalluH TEIIOBBIX SHEPrOyCTaHOBOK [DIEKTPOHHBIN pecypc]/ —
OnekTpoH. TekctoBble naHHble.— M.: DHAC, 2017.— 208 c.— Pexum nocryna:
http://www.iprbookshop.ru/76184.html.— 3BC «IPRbooks»




B) UHTEepHeET-pecypchbl
WutepHer pecypc - WWW.gstou.ru snektponHas 6ubmmnoreka OBC «IPRbooksy, “Koncynprant
CTyAeHTa .

upload.studwork.org>order/11898/Typ6unst TOC u ADC

bwt.ruy st mpombinuienHocTH Teruosneprerukarboiler
portal.tpu.rusMarseeB Anekcanap CepreeBud>YueOnas padora> TIAES...

worldtek.rusteploteh/186-turbini-tes-i-aes.htmi
book-gu.ru»2013/03/water/

gazovik-teploenergo.ru>index.php?id=1272
SaveStud.surdownload met.php?file=met...i-atomnie

@ N g B LN e

bibliozal.rusmarochek-turbiny-tes-aes.php

I) IPOrpaMMHO€E 1 KOMMYHHKALIMOHHOE o0ecrevyeHune
Cpencta obecrnieueHusi OCBOCHUSI TUCIUIIAHBI
Pacuernbie komnbsroTepubie nporpammbl: MATHCAD, EXEL.

1. DneKTpOHHBIH KOHCHEKT JIEKUUH U BJIEKTPOHHO-OOYYalOIMN KOMIUIEKC MO JAUCLHUILIMHE
«[TapoBbie U ra3oBble TYPOUHBI»
2. TecTsl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYJIEHTOB

9.2 MeToanuecKkue YKazaHus 10 OCBOCHUIO JTUCHHUIIIMHBI

10. MaTepuaibHO-TeXHHYECKOe o0ecredeHne JUCIMILTHHbI

Kiacc ¢ mepcoHalbHBIME KOMIIBIOTEpAMH JUIs TPOBEACHUS MPAKTUYECKUX 3aHATHH U BHPTYAJIbHBIX
mabopaTopHBIX padoT.

VYueOnas ayauropus kapenpst "T u I, Ne2-21, Nel-19°  chaGxenHas MYJIBTUMEIUUHBIMHI CPEICTBAMU
JUTSL TIPEJICTABJICHHS PE3CHTAIIUH M IT0Ka3a YIeOHBIX (PHUIIBMOB.

[Iporpamma coctaBiena B cootrBercTBuM ¢ TpeboBanusiMu PI'OC u ¢ yderom pexkoMeHIalui 1o
HarpaBieHuto moarotoBku 13.03.01 «TemmodHepreTuka U TETIOTEXHUKA

11. lonoiHeHMs ¥ U3MEHEHUs1 B padoyeil mporpaMme Ha y4yeOHbIH 1o

JlononHeHHUss W H3MEHEeHHs B pabouyue NporpaMMbl BHOCSTCA €KETrOJHO Iepe] HadaJoM HOBOTO
yuebHoro roga mno Qopme. M3mMeHeHus: AOKHBI O(QOPMIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE YK3EMIUIAPBI.

ITapoBbie u razoBblie TYpOUHBI (Hamuuue obopynoBanus u TCO)

1 JlaGopatopHslif komiuieke "Temnonepenada npu kousekuuu u 061yse" TITK-010-9JIP-01
(9 nabopaTopHbIX paboT)

2 Y4eOHo-nabopatopHbiii KoMIuieke «TernmooOMeHHIKIY
(4 nabopaTopHBIX pabOTHI)

3 BuptyanbsHslii mporpaMMHBIii 1abopaTopHblil kommieke "TemnorexHuka'
(6 maGopatopHbIX padboT)

4 Buptyanbnbiii yueOHbIN KoMIIeKC «TenaoBble 2I1eKTPOCTaHIIUN

Kommiekc npeanasHadeH Ui UCCIIEI0BaHMs POLIECCOB HACTPOUKHU M HAJIAKU CHCTEM
TEIJIOBOM DJIEKTPOCTAHIUH, a TAKXKE KOHTPOJIS © MOHUTOPUHIA COCTOSIHUS 3JIEMEHTOB
CHCTEM BO BpeMs UX pabOThl U JEMOHCTPAIMH BIUSHUS U3MEHEHUS TapaMeTpoB



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
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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

anemeHToB. [Iporpamma conepxut rpadudeckyro nHGpopMaluo, n300paxeHus
MOHHTOPOB, TTAaHEIIN YIPABICHUS U COOOIICHUS aBaPUITHON CUTHATM3AI[UN aHAJIOTUYHBIE
peasbHbIM.

B cocras Bxoaur:

1. IlepcoHabHBIN KOMIBIOTEP, MOHUTOP, KJIIABUATYPA, MBIIIIb.

2. [IpenycTaHOBICHHOE CHCIIMATM3UPOBAHHOE TIPOTPAMMHOE 00eCIICUCHUE

5 KoMIIeKT IJ1aKaToOB 560x800 My, M300paxkeHne HAHECEHO HA IIACTUKOBYIO OCHOBY TOJNILIMHON 4 MM
u pazmepom 560x800 mm. UzoOpakeHne o01amaeT BOMOCTOMKIMYI CBOHCTBaMH. Kask bl IIakaT nuMeet
9JIEMEHTBI KPEIUICHHUS K CTCHE.

5.1 | TemnoBele anekTpuyeckure cranuuu (16 mr.)

5.2 | «Tenomaccooomen» (16 mT.)

5.3 | Typbunsl u 060pya0OBaHUE TEIUIOBBIX cTaHIMi (16 miT.)

6 3JIeKTp0HHI>Ie IIJIAKATBI [leMOHCTpalMOHHBIE KOMIUIEKCH Ha 0a3e MyJIbTUMEANA-IPOEKTOPA (KOMILIEKT
AJIEKTPOHHBIX IakaToB Ha CD, mynerumenna-npoekrop BENQ, HoyTOyK, 9kpaH 1,5x1,5 m):):

a. Tennomaccoobmen (122 miT.)

0. TypOunb! TeroBIX cTaniuii (21 m.)
IIpe3enTanun:

1 Teronepenaya

2 TennoBble U aTOMHBIC QJICKTPOCTAHIIMU

3 Bunel, coctaB 1 Ha3HaueHHE TyPOHWH TETUIOBBIX CTAHITUI

MeToauuyecKkue YKa3aHHUA 110 OCBOCHUIO TUCHUIIJIMHBI

«ITapoBble U razoBbie TYpOUHBD)

1. MeToauuyeckue ykKa3aHusi Ajs 00ydalolIUXcs MO NJAHMPOBAHMIO U OPraHU3AIUH
BpeMeHHU, HE00X0TUMOTO0 /IJIsl OCBOEHHUS TUCHUILINHBI.

H3ydeHne peKOMEHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpamMmol JUCIHILTUHBL, €€
CTPYKTYPOM W cOJep:KaHUEM paszenoB (Momaysei), (OHIOM OIIEHOYHBIX CPEICTB, O3HAKOMHTHCS C
yue0HO-METOINYECKUM 1 HH(POPMAIIMOHHBIM 00eCTIeUeHUEM TUCHIUTLIINHBIL.

Hucuummaa «[lapoBble W Tra30BbIe TYpOWMHBI» COCTOMT H3 18 CBSI3aHHBIX MEXIYy COOOK TeM,
00ecreunBaIIUX MOCTIeI0BATEIFHOE H3YUEHUE MaTepHaia.
OO6yuenue no nucuuiuinee «IlapoBble U ra30Bble TYPOUHBI» OCYILIECTBISETCS B CAEAYIOLUX (opMmax:

1. AyauTopHble 3aHATHS (JEKIIUHU, IPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrostensHass pabota cryaeHTta (TOATOTOBKA K JICKIHSM, HPAKTHYCCKHM/
OPAKTUYECKUM 3aHSTHUSIM, TecTaM/pedeparaM/IoKknaiaMm/scce, U UHBIM (opMaM MHCbMEHHBIX PadoT,
BBITIOJTHCHHE aHAIM3a KEHCOB, MHINBUIyIbHAS KOHCYJIBTAIUS C TIPEIIO/IaBaTeIIeM).

3. UnrepaktuBHbie (opMBI TpOBeACHUS 3aHATHH  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
TPYIIIIOBOE pelleHre Keiica u 1p.hopmabl).

Y4eOHbIil MaTepual CTpYKTYPUPOBAH U U3Y4YE€HUE JUCIUILIMHBI POU3BOAUTCS BTEMATHUUECKON
nocyenoBaTeabHOCTH. KakioMmy NpakTHYeckoMy/ CEeMHHAPCKOMY 3aHATUIO W CaMOCTOSITEIIbBHOMY
W3YYCHUIO MaTepHalia MpEeIIecTBYeT JeKIus Mo JaHHoW Teme. OOydarommecs CaMOCTOSITEIBHO
MIPOBOJISIT NIPEIBAPUTEIHHYIO MTOJATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE yJacTHE B
00CYXXJIEHUM TEOPETHUECKUX BOMPOCOB, pa3zbope MpOOJIEMHBIX CUTyallMid M TOUCKOB IyTel HX
pemieHns. MHorue mpoOJeMbl, HW3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, 4TO
MpeJnoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MPUMepax.

Ornrcanue mocCiIeTI0BaTEILHOCTH ISHCTBUIM 00y4aromerocs:

[Ipn wu3ydeHHu Kypca cleayeT BHHMMATEIbHO CIyIIaTh W KOHCIIEKTUPOBATh MaTepual,
U3JlaraeMblii HAa ayJAWTOPHBIX 3aHATHAX. J[g ero NOHWMaHWusS W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIyeTCs CeyIoIIasl MOCIeI0BaTeIbHOCTh NEHCTBUI:

1. Tlocme okoHYaHWSI YYEOHBIX 3aHATHH IS 3aKPEIUICHHS MaTepuania TPOCMOTPETh W
00IyMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CEerojHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15

2. IIpn moOAroTOBKE K JIEKIMM CIEAYIOIEro JHS MOBTOPUTH TEKCT MHPEIbLAYINEH JEeKIHH,




OyMaTh O TOM, Kakast MOKeT ObITh crieayrorias tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThI ¢ auTeparypoil B Oubmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE ITOHSTHS
0 TeMe, M3YYUTh MPUMEPHL. Pemas KOHKPETHYIO CHUTYalluio, - TPEABAPUTEIBHO MOHATH, KaKOH
TEOPETUYECCKHI MaTepuan HYXHO HCIOJb30BaTh. HaMeTWTh IaH pemieHHs, MmonpoOoBaTh Ha €ro
OCHOBE pemuTh | - 2 mpakTH4YeCKHe CUTyaruu (J1ad. paboThl).

2. Meroauveckue yKa3aHus 1o padore o0yyarmmxcsi BO BpeMsl POBeAeHUs JIeKIUii.

Jlexkuum  nmaroT  OOyyaroUMMCS  CUCTEMATHU3MPOBAHHBIE  3HAHMS 10  JUCLMIUIMHE,
KOHIEHTPUPYIOT MX BHHUMaHHE Ha HamOoJee CIOXKHBIX M BaXKHBIX Borpocax. Jlekuuu oOBIYHO
U3J1araroTcsl B TPAIUIMOHHOM MM B MpoOiIeMHOM cTuiie. /s cTyeHTOB B OOJIBIIMHCTBE CIy4YacB B
npobiieMHoM cTuiie. [IpoGieMHBIl CTHIIb MO3BOJISIET CTUMYJIHUPOBATh AKTUBHYIO IO3HABATEIBHYIO
JeSITeIbHOCTh O0YYAIONUXCA U WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHHUSIM U CPaBHEHUSM, JieNaTh 0000IIEHHs, aKTHBU3UPOBAaTh BHUMAHUE
00y4aromuxcs MmyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIPOCOB, HOOMIPATH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHATHII PEKOMEHIYeTCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOro
Mmarepuaia, obpamarh BHUMaHUE HA (HOPMYIHPOBKM M KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO HIIU
WHOTO SIBJICHUS, I TIPOIIECCOB, BBIBOJIBI U MTPAKTHUECKHUE PEKOMEH IAIINU.

KoHCcmeKkT jeKnuu Jydiie moapasfesTh Ha MyHKTHI, cOONIONas KPacHyI CTPOKY. DTOMY B
00JbIION cTeneHu OyayT CrocoOCTBOBATH BOMPOCHI IJIaHA JICKIUH, MTPEJIOKEHHBIE MPENOIaBaATENSIM.
Cnenyer oOpamarh BHUMaHHE Ha aKLEHTbI, BbIBOJbI, KOTOpbIE JEJIAaeT IMpernojaBareib, OTMeuas
Hanbosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHualie 3aMedyaHusIMu
«BAXKHO», «XOPOIIO 3alIOMHUTH» U T.Nl. MOXHO J€NaTh 3TO U C MOMOUIbIO Pa3HOIBETHBIX MapKepOB
WIH pyYeK, TOTYEPKUBasi TEPMHUHBI U OIIPEICTICHHUS.

[lenecoobpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHI, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanpHEield paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMHM IS
OBICTPOrO 3pUTEILHOTO BOCIPUSIITHSI TEKCTA.

PabGorass Haj KOHCIEKTOM JIEKIUH, HEOOXOAMMO UCMOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpPaATypy, HO U Ty JUTEPATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAJ MpenogaBatenb. IMeHHO
Takas cepbe3Hasi, KpPOMOTIuBas padoTa ¢ JIEKIMOHHBIM MaTepHallOM IO3BOJHT TNIyOOKO OBIAAETh
TEOPETUUYECKUM MaTEPHATIOM.

Temartuka nekuuii 1aercs B paboueil mporpaMmme JTUCIUTUIHHEIL.

3. Mertoauyeckue yKa3aHus o0y4aommmcst no MOAr0OTOBKeE K
NPAKTHYeCKUM/CEMHUHAPCKUM 3aHATHSM.

Ha npakTnyeckux/ceMHUHApCKUX 3aHATUSAX MPUBETCTBYETCS aKTHMBHOE ydacTue B OOCYKIEHUU
KOHKPETHBIX CHUTyallui, CIOCOOHOCTh Ha OCHOBE TIOJYYEHHBIX 3HaHUI HaxoAuTh Hamboee
3¢ (}eKTUBHBIE pELIEHUs MOCTAaBIEHHBIX NPOOJieM, YMETh HaXOJIUTh MOJE3HBIH JOMOTHUTEIbHBIN
MaTepHal 1o TEMaTUKE CEMUHAPCKUX 3aHATUMN.

CryneHTy peKOMeHIyeTcs CelyrolIasi cxema MoArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakomJIeHHE C TJIAHOM HPAKTHUYECKOI'0/CEMHHAPCKOrO 3aHATHS, KOTOPBIM OTpakaer
COAEP)KAHUETIPEITTIOKEHHOW TEMBI,

2. [IpopaboTaTh KOHCIEKT JICKIIHIA;

3. IIpounTaTh OCHOBHYIO U JIONIOJTHUTEIBHYIO JTUTEPATYPY.

B nporecce moAroToBKM K MPaKTUYECKUM 3aHATHUSAM, HEOOXO0AUMO 0OpaTUTh 0COO0EBHUMAHNE
Ha CaMOCTOATEIIbHOE  M3Y4Y€HUE PEKOMEHJOBaHHOW  juTepaTypbl. Ilpm  Bcelr  momHOTE
KOHCIIEKTUPOBAHMS JIEKIIUU B HEMl HEBO3MOXXHO M3JIOKHUTh BECh MaTepHall M3-3a JIUMHUTA ayAUTOPHBIX
yacoB. [loaromy camocrositenbHas paboTa ¢ ydyeOHMKaMH, Y4€OHBIMH IOCOOMSIMH, HAY4YHOH,
CIIPaBOYHOM JHTEpaTypOl, MaTepuaiaMy MEePUOIUIECKIX M3aHuil U VIHTepHeTa sBiiseTcs Hambosee
3¢ (PEeKTUBHBIM  METOJOM  IMOJIYYE€HHS  JOMOJHUTENbHBIX  3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTUBU3UPOBATh MpOIecC OBJIAAeHHUS HHpOpManuel, crnocoOCTByeT 0Oojee TIyOOKOMY YCBOEHHUIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTYIEHTOB OTHOLIEHHE K KOHKpETHOM mpobieme. Bce HOBbIE
HOHATUS MO U3y4yaeMOH TeMe HEeoOXOJMMO BBIYYMTh HAaW3yCTh M BHECTU B TJIOCCapui, KOTOPBIH
11eJ1ec000pa3HO BECTU C CAMOI'0 Hayaja U3yuyeHus Kypca;

4. OTBEeTUTH HA BOIIPOCHI I1JTaHa HDaKTI/I‘{eCKOPO/ CEMHUHAPCKOT'O 3aHATHA,




5. BeImomHuTh oMarliiHee 3a1aHue;

6. [IpopaboTarh TeCTOBBIC 3a/1aHU U 334a4H;

7. Ilpu 3aTpyaHeHusx chopMyIupoBaTh BOIPOCH K IPENOIaBaTEeIIIo.

Pesynbrat Takoit paboThl JOIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BONPOCHl MPAKTHKyMa, BBICTYNATh M YYacCTBOBAaTh B KOJUIEKTMBHOM OOCYKIECHUU
BOIIPOCOB HM3y4aeMOl TEeMbl, MPABUIBHO BBIIOJHATH IPAKTUUECKUE 3aJaHus W HHbIC 3aJaHus,
KOTOpBIE JAOTCS B (POHJIE OLEHOYHBIX CPEJCTB AUCLUUILIHNHBL.

3. MeToanyeckue yKazaHusi 00y4awmmMcs 10 OPraHU3alil caMOCTOATeIbLHOH padoThl.
Llenp opranu3anuy caMOCTOSTENbHON paboThl MO AucuuiuinHe «llapoBbie M ra30Bble TYpPOHHBI» - 3TO
yriyOJICHHE M pacuIiupeHue 3HAaHWK B 00JacTH KOHCTpPYyKIui, pacueroB Typoun TOC u ADC,;
(dopMHUpoBaHKE HABBIKA M HHTEPECA K CAMOCTOATEIBHOM MMO3HABATEILHON IEATEIIEHOCTH.

CamocrosTenbHas paboTa 00ydaroUIUXCsl SBJISETCS BaXXHEWIIMM BUAOM OCBOEHUS COJEPIKAHUS
JUCLUILINHBL, OJIOTOBKM K IMPAaKTUYECKUM 3aHATHSIM U K KOHTpOJIbHOM pabote. Croaa ke OTHOCSITCS
U CaMOCTOATENIbHOE YIiayOJleHHOe u3ydeHue TeM JucuuiuimHbl.  CamocTosTenbHas pabora
IpeACTaBIsieT COOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 0Opa3oBaTelIbHOTO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, 4YTO IOCIYKUT B OyIylIeM OCHOBAaHHMEM Ui HAIUCAHUSA
BBIITYCKHON KBaTM(PUKAIIMOHHOMN paboThl, MPAKTHYECKOTO IPUMEHEHHUS TOTYYESHHBIX 3HAHHUH.

Opranu3anus caMoCTOSTEIbHON paboThl 00YyUYaIOIIMXCSl OPUEHTUPYETCS HA aKTUBHBIE METO/bI
OBJIAJICHUS] 3HAHUAMH, PA3BUTUE TBOPYECKUX CIOCOOHOCTEH, Mmepexoj OT MOTOYHOIo K
UH/IMBUYaJIN3UPOBAHHOMY O0YyUEHHIO, C YYETOM MOTPEOHOCTEN U BO3MOKHOCTEH JTMUHOCTH.

[lpaBuibHAs OpraHM3alMsl CAMOCTOSITENIBHBIX YYE€OHBIX 3aHATHH, HX CHCTEMaTHYHOCTb,
1esnecooOpa3Hoe IJIaHUPOBAHUWE paboOdYero BPEMEHHU I03BOJIAET CTYJIEHTaM pa3BUBAaTh YMEHHUS U
HaBBIKM B YCBOCHHWU M CHUCTEMAaTH3aIlMHM NMPHOOpETaeMbIX 3HAHWH, 00eCreunBaTh BBHICOKUN YpPOBEHBb
yCIIEBaEMOCTH B NEPUOJ 00yUEHUs, TOJTyUYUTh HABBIKH ITOBBILICHUS IPOPECCUOHATBHOIO YPOBHSI.

[TonroroBka K MNpPaKTUYECKOMY 3aHSATUIO BKIIOYAET, KpPOME NpOpabOTKHM KOHCIEKTa M
IPE3EeHTAllMK JIEKLIUH, HOUCK JIUTepaTypbl (IO PEKOMEHJOBAHHBIM CIIMUCKaM M CaMOCTOSITENIBHO),
MOJATOTOBKY 3aroTOBOK /ISl BBICTYIUIGHHH TI0 BONPOCaM, BBIHOCUMBIM JIsi OOCYXACHHUS TIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIHOYATh LUTATbl, (AKThI, CONOCTaBIEHUE PA3JIMYHBIX
NO3WIKK, COOCTBEHHBIE MbICTU. Ecnm mpobiema 3amHTEpecoBajia 00YdYalOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha IPAaKTUYECKOM 3aHATUHU. [IpakTHueckoe3aHsATHE - 3TO,
IpEXKIEe BCEro, AMCKycCHUs, OOCYKIEHHE KOHKPETHOM CUTyallud, TO €CThb IIPEAIOoJIaraeT yMEHHE
BHUMATEJIbHO CIyLIaTh YWIEHOB MO IpyHNbl M MOJAEpAaTOpa, a TaKXKe CTaparhCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE UJIEU M MPEUIOKEHUS, YTOUHSITh U 33J]aBaTh BOMPOCH! KOJJIEram
10 00CYX/IEHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padboTe OOy4arouIuiicsi IOJKEH IOBTOPATH MPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBHM C Y4eOHOW NpOrpaMMoOM, HCHOJIb3ys KOHCHEKT JIeKUUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HE0OOXOAMMOCTHM MOXXHO OOpaTUThCSA 3a
KOHCYJIbTAllMe U METOIMYECKOI MOMOIIIBIO K MTPEIo/1aBaTelIto.

CamocrosiTenbHas paboTa peannusyercs:

— HEIMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMAX, IPAKTUYECKUX 3aHATHSX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK paclMCaHUs - HAa KOHCYJbTAlUAX M0 y4eOHBIM
BOIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUAYAIbHBIX 33aHUH H T.1I.

— B Oubnuoreke, noma, Ha Kadeape NpPHU BBINOJHEHHH OOYJarOIUMCS YYeOHBIX H
IPAKTUYECKUX 3ajau.

Bunst CPC u kputepuu O1leHOK
(mo 6ammeHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyactue B MEpONIPUATHSIX

el NS

TeMpl A1 CaMOCTOSTENILHOM pa6OTLI IMpOIUCaHbl B pa60qe171 nporpaMmme  JOUCHUILINHBI.
3(I)(I)CKTI/IBHBIM CpCACTBOM OCYIICCTBIICHUSA O6y‘-IaIOH_II/IMC$I CaMOCTOSTEIbHOM pa60TBI SABIIACTCA



3JIEKTPOHHAs HHPOPMAITMOHHO-00pa30BaTeIbHAsI cpeia YHUBEPCUTETa, KOTOpas 00eCIeunBaeT JOCTYIT
K Y4eOHBIM IUIaHaM, pabo4yuM TMporpamMMmaM JUCHUIUIMH (MOAyNed), MNpakTHK, K HW3JaHUAM
3JICKTPOHHBIX OMOIMOTEUYHBIX CHCTEM.



CocraBureib:

HoueHt kadpenps
«TennoTexHuKa ¥ rHAPABIUKAY

COI''TACOBAHO:

3aB. BbINTyCKaloLIei Kad.
«TennaoTexHuKa ¥ rUIPaBINKaY

Hupekrop JIYMP

;/
,A o/// / M.X. Ymaposa /

/7/ / P.A-B. Typiyes /

/

’
/

P |

)

e

4

/ M.A. Maromaena /




