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1. lean u 3aga4u JUCUMIJIMHDI:

OcHoBHas 1neJb Kypca: «TypOUHBI TEIIOBBIX U aTOMHBIX JIEKTPHUYECKUX CTAHIUII»

sBysieTCsl GOPMHPOBAHHUE Y CTYJICHTOB HEOOXOIUMBIX 3HAHUN KOHCTPYKIUH, pacueToB TypOouH TOC u
ADC, a Taxke BbIpabOTKa YMEHHs HAJCKHOW HKCIUTyaTallil 3TOr0 000pyIOBaHUSA, U3yUYCHHE METOJ0B
pacyera, MPOEKTUPOBAHUS U HKCIUTyaTallul TYpPOUH TEIJIOBBIX 3JIEKTPOCTAHIUH.

3agauM QUCHMIVIMHBI: TpeAcTaBuTh HMH(popMamuio o mpumensembix Ha TOC u ADC TypOuHax w
pexuMax uX paboThl, METOAAX pacueTa U NPOCKTUPOBAHMSA; HAYYUTh HNPUHUMATh U OOOCHOBBIBAThH
KOHKPETHBIE TEXHUYECKUE PEUICHUs TNPU MPOSKTHUPOBaHHUH M dKciuryatauuu Typoun TOC u ADC; natb
UH(OPMALHIO O HAJIS)KHOCTU ¥ 3KOHOMUYHOCTH 3TOI0 OCHOBHOTI'O 000PYA0BAaHUsI, MPEAOCTABUTH JaHHBIE O
croco0ax KOHTPOJISL M PEryJIMpOBaHus MPH paboTe TypOMH U MPaBHUJIaX UX TEXHUYECKOH SKCILTyaTalluu
U PEMOHTA.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl

VYyeOnas paucnumimHa «TypOMHBI TEMJIOBBIX M ATOMHBIX JJCKTPUYECKUX CTAHIUN»  SBISETCS
JTUCIUTIIIMHON 00s13aTenbHOM YacThio B yueOHoM 1uiane OIl nanpaBnenus 13.03.01 «Temnosneprerrka
U TEIUIOTEXHHWKA» ¥ TPEeIyCMOTpEeHa /i u3ydeHus B 7 W 8§ cemectpax, Oa3upyercs Ha 3HAHUU
OOLIETEXHUYECKMX H CHeUUanbHbIX guciumuiuH: Xumusg, Ousuka, Marematuka, MexaHuKa,
TexHuueckas TepMOJMHAMUKA, [ HIpora3zoquHaMuKa.

3. llepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHUsI MO JUCHUILIHHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JOCTHKCHHUSA KOMIIETEHIIMIi.



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
CII0COGOB NONydeHHU, TEIJIOTEXHUYECKUX YCTAHOBOK U sHepreTHaeckux Typoun ans TIC 1 A3C;
npeoOpa3oBaHus, TPaHCIIOPTa
Y UCIIOJIb30BaHUs TEIJIOTHI B CHCTEM, yMeTh:
TCIUIOTCXHUICCKHUX OIIK-3.4. llemonctpupyer — CaMOCTOSITEJILHO Pa30UpaThCsi B HOPMATHUBHBIX METOJMKaX
YCTaHOBKax U CUCTEMax. IIOHUMAHHC 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:
PactuctoB TCPMOAMHAMUICCKIX — TEpMUHOJIOTHEH B obnactu TypOOCTpOCHUS u
MPOLIECCOB, IUKIIOB U UX TeTI0PHePreTHKY;
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
MAaccChl;
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.

MCTOABI pacucTa
MCTPOJIOTHYCCKOI'O

nu CXEMbI
obecrneueHus

TexHosiornueckux mpoieccon OIT/I.

yMeTb:

Mapora3oBbIX YCTaHOBOK.

OPOBOAWTH  pacyeThl 1O  TUMOBBIM  METOJUKAM M
MPOEKTUPOBATh  OTAEIbHBIE  JETaId WU Y3JIBl  C
UCIIOJIb30BAaHUEM  CTaHAAPTHBIX CPEICTB aBTOMATH3AIMU
MIPOCKTHPOBAHMSI B COOTBETCTBUU C TEXHUICCKUM 3a/IaHUEM;
OCYILIECTBIISATh TIOUCK U aHAJTM3UPOBATh HAyYHO-TEXHUYECKYIO
uHdOpMaInio U BHIOUpaTh HEOOXOIUMbBIC MAaTEPHAIIBI;
aHAIM3UPOBATh HH(OPMALMIO 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 IMCUMILVIMHBI M BUABI Y4eOHOil padoThI

Taoauna 2
Bcero yacos/ CemecTpbl
Buj y4e0Hoii padoThl 3a4.e/l. 7 | 8 7 | 8
[0101]0) 390 (010 ]0) 390
KonTakTHas padora (Bcero) 116/3,2 | 30/0,8 68/1,9 48/1,3 14/0,4 | 16/0,44
B Tom uncne:
Jexuun 58/1,6 | 16/0,44 | 34/1,0 | 24/0,7 | 8/0,22 | 8/0,22
[TpakTUyeckue 3aHATUS 58/1,6 14/0,4 34/1,0 24/0,7 6/0,17 8/0,22
CemuHapsbl
JlaboparopHbie paboThI
CamocrosiTebHast padora (Bcero) | 136/3,8 | 222/6,2 | 76/2,1 60/1,7 | 130/3,7 | 92/2,6
B Tom uncne:
Kypcogas pabora (poekT)
PacuetHo-rpaduueckue padboThI 28/0,7 78/2,2 22/0,6 6/0,17 58/1,6 | 20/0,55
TeMEL 115t CaMOCTOATENEHOTO 36/1 36/1 18/05 |18/0,5 |18/05 |18/0,5
U3yUYCHUS
Pedepats
JloKaapl
[Ipe3enTanmun
U (unu) opyeue 6uowvi
CAMOCMOSIMENbHOU PabOMbL:
[ToaroroBka k 1a60paTOpHBIM
paboram
HoxroToska Kk npakTHeckim 36/1 36/1 18/0,5 |18/0,5 |18/05 |18/0,5
3aHATUAM
IToaroroBka K 3a4ety 18/0,5 36/1,0 18/0,5 36/1,0
[ToaroroBKa K SK3aMEHy 18/0,5 36/1,0 18/0,5 36/1,0
Bl/l]l OTYETHOCTHN J9K3aMCH 3K3aMCH 3a4eT OK3aMCH 3a4€CT 3K3aMeH
OGmas SORTO 0 252 | 252 | 144 | 208 | 144 | 108
TPYA0EMKOCTh
nEZunnnm{m BCEIO B 3a4. 7 7 4 3 4 3
eMHHIAX




5. Coaep:xanue IUCHUILINHBI

5.1 Pa3gesbl AMCHMIIMHBLI U BUABI 3aHATHMI

Taoauma 3.1 (7 cemectp)

HaunmenoBaHmue pa3aejia
AUCHMILIMHBI IO ceMeCTpaM

Yacel
JIEKIHOHHBIX
3aHATHH

Yacel
J1a60pPaTOPHBIX
3aHATUI

Yacpr
NMPAKTHYeCKUX
(ceMHHAPCKHX)

3aHATHI

Bcero uyacon

0P0

390

[01]0)

390

0P0

300

10J010]

390

OO01as xapakTepucTuKa
typour TOC u ADC

2

BnusitHre 0CHOBHBIX
napaMeTpoB napa Ha padoTy
IITY. Knaccudukamms
TypOuH

TypOuHHBIE CTyNIEHH, UX
pacyer U MPOECKTUPOBAHUE

4

4

10

Mertoauka pacuera
TypOMHHOW CTYIEHH.
Temnosoit
a’poJIMHAMHUYECKUN pacyer
TypOMHHOM CTyleHn

[IpoexTnpoBanue u
KOHCTPYKIIMH CTYIIEHEN
NapoBBIX TYpOUH

KoncTpykunu u oCHOBBI
MPOEKTUPOBAHHUS NTAPOBBIX
TypOuH

10

OcHOBHBIE pacyeThl pu
MIPOEKTUPOBAHUY MTAPOBOIi

O0ecrieyeHre HAEKHOCTH
TypOUH

TypOuHBI. Pacuer Ha MPOYHOCTb.

[lepemeHHbIE peKUMBI PAOOTHI
MIapOBbIX TYpOUH

Cucremsl napopacnpeaeaeHus
MIapOBbIX TYpOUH

10

TypOuns! 11t
KOMOMHHPOBAaHHOM BBHIPAOOTKHI
TEIUIOTHI U DJIEKTPUYECKON
SHEPTHUH.

11

CucTeMbl aBTOMAaTHYECKOTO
peryaupoBaHus, 3aIIUThl U

MacJI0CHA0KEHHUs TapOBbIX

TypOuH

HUTOIO:

34

34

68

14




Taoauma 3.2 (8 cemectp)

Hacel Yacel Hacer Bcero uacos
Ne HaumeHnoBaHue pa3aesia JIEKIHOHHBIX 1260PATOPHBIX (‘ICI;;';TH’;";:‘:X’;
n/n | AUCUMILIMHBI IO ceMecTpaM 3ausATHil SansATHH sansTHii

020 | 300 | 090 | 390 | OPO | 300 | OP0 | 390

KoHzeHcanMoHHbIE YCTaHOBKU
NIapOBBIX TYPOUH U OCHOBBI UX
12 | skcrutyaranum. 4 4 8
Konnencarurie u

LUPKYJISLUOHHBIE HACOCHI.

Bubpanunonnast Haie)XKHOCTb
13 | TypOuH M OLIEHKH HAAEKHOCTH 4 4 8
UX OCHOBHBIX JJIEMEHTOB

KoHcTpykuuu u oLieHKH

14 | HaIE)KHOCTHU IJIIEMEHTOB 4 2 6
BaJIONIPOBOJIa TypOoarperara
OCHOBBI KCIUTyaTaIuH, 5 4 6
PETYJIMPOBAHUS U PEMOHTA

15 | mapoBsix TypOuH. Pabounit 4 2 6

IIPOLIECC MHOTOCTYIIEHYATON
MapoBOi TYpOUHBI

Cxembl I'TY. Koncrpykiuun

16 | ra3oBbIX TYpOMH U 2 4 6
komnpeccopos ['TVY.
Kommpeccops I'TY.

17 | IlepemeHHBIE PEKUMBI 4 4 4 4 8 8

skcruryaraiuu ['TY

TypOomMammHbI Mapora3oBbIX
18 | ycTaHOBOK, MX KOHCTPYKIIUH U 2 4 6
0COOEHHOCTH BbIOOpa

UTOI'O: 24 8 24 8 48 16




5.2 JlekKuMOHHBIE 3AHATUSA

Tao6auna 4
Ne HaumenoBanue pasjaeia
Conep:xkanue pasaena
n/n JTUCIHUILINHBI
1 2 3
7 cemecTtp
[Ipenmer u 3apaum Kypca. Kinaccudukamus 3meKTpuaeckux
cTaHIi 1 napoBbix TypOouH. [Taposeie Typounsl TOC u ADC n
CBeZICHHSI 00 UX KOHCTPYKIUsX. VIcTopus pa3BUTHS
TypOOCTpOCHUSI.
OO01mmas xapakTepucTHKa yp P
1 OCOOEHHOCTH TETJIOBBIX CXEM MapOTypOUHHBIX ycTaHOBOK TOC
Typoun TOC u ADC .
u ADC. MecTo mapoBoii TypOUHBI B TEPMOJMHAMUYECKOM
nukie. [lTokasarenn SKOHOMUYHOCTH ITAPOBBIX TYPOUH H
TypOOYCTaHOBOK.
[Mpunnun pgeiictBusi mapoBoil TypOuHBL. TuIOBBIE TYypOHHBI.
[IpuHIMNHATBEHBIE CXEMBI JHEPreTHYECKUX ycTaHOBOK TOC u
ADC. BrnusiHue OCHOBHBIX MapaMeTpoB napa Ha 3¢G(HEeKTUBHOCTh
BrnusiHue oCHOBHBIX MapoTypOMHHON yCTAaHOBKW. BiHsHHE KOHEYHOTO JaBIICHUS Ha
o | IApaMETpoB napa Ha paboty | apdextuBHOCT  paboOTBl  TypOOYCTaHOBOK. 007195131

[ITY. Knaccudukauus
TypOuH.

napoTypOuHHBIX ycTtaHOBOK. KIIJI TypOunbL I[IpomexyTodnbIit
neperpes napa. PereHepatuBHbII NO0TPEB MUTATEIBHON BOBI.
[Tonsitue momHOCTH. AOcomoTHBIE W oTHOocuTenabHbIe KIIJI.
VYcioBHbIEe 0003HAYEHUS TYPOUH.




TypOuHHBIE CTYTICHH, UX
pacyer U pOEKTUPOBAHUE

TennoBoii nporecc TypOouHHOM cTynieHu. OCHOBHBIE YpaBHEHHS
IIOTOKA JUI C)KMMAEMOW JKMIKOCTH. XapaKTEPUCTUKU IIOTOKA
IpU pacIIMpeHUM rasza B KaHamax. IlapameTpbl mOJHOTO
topmoxkenus. Kondysopnoe u nud¢y3opHoe TedeHne moToka.
OmnpeneneHre BBIXOJHOW CKOPOCTH TPH pPACIIMPEHUU Ta3a B
HENOJBWKHOM  KaHaine.  Kpurtuueckue  mapaMmerpsl U
KpUTHYecKass ckopocTb. Kputuueckuilt pacxon. [IpuBeneHHbIN
pacxon. M3meHeHuWe DIPOXOJHOrO  CE€YeHUs KaHala B
3aBHCHUMOCTH OT OTHOCUTEJILHOIO JaBieHus. Pacmmpenue rasa B
KaHajax Cc MoTepsAMHU pacrosiaraeMoi 3Hepruu. Cykuparomuecs
U paciupsomuecss kaHanbl. PopMbl KaHaAJIOB TYpOMHHBIX
pemetok. OTKIIOHEHHE TOTOKa B KOCOM cpe3e TYpOMHHBIX
pewerok. [IpenenbHoe OTKIOHEHNE B KOCOM CpPE3e€.
I'eomeTpruueckue W ra30JUHAMMUYECKHE  XapAaKTEPUCTUKHU
peNIeTOK TYpPOMHHBIX MTPOQHITCH.

Konctpykuus crynenu oceBoro tuna. CucreMa ypaBHEHUH JUIst
pacyeToB TEPMO- U T'a30JUHAMUYECKHUX IIPOLECCOB B IPOTOYHON
YacTu TYpOMHHOI cTyneHu. TemmoBast [uarpaMma mpoueccoB
npeoOpa3oBaHus SHEPTUM B TypOUHHBIX perieTkax. CTeneHp
PEaKTUBHOCTH TYpOMHHOM CTyleHU. TpeyroJbHUKU CKOpPOCTEN U
METOJIMKA UX pacyera.

MoIHOCTh U SKOHOMUYHOCTh TYPOUHHBIX CTYIIEHEH: ypaBHEHUS
U1 pPacyeTOB YCUJIMIM U MOUTHOCTH TYpOUHHOMU CTYNEHH;
OTHOCHTENBHBIN JlonaTouHbli KIIJ[ cTynenu; AByXBeHEUHbIE
CTYIIEHU CKOPOCTH.

Br160p TypOMHHBIX PEemIETOK Il TYPOUHHBIX CTYIEHEH.

Metoauka pacuera
TypOMHHOM CTYTIEHH.
Tennosou
a’POJMHAMUYECKHNA pacyer
TypOMHHOM CTyNeHH

Metoauka  TEINIOBOrO U a’pOJAMHAMUYECKOr0  pacuera
TypOUHHON CTYIICHHU. 3aBHCUMOCTh OTHOCUTEIILHOTO
Buytpennero KIIJ] crynenu ot mapamerpa U/Cy. Pacmonaraemsie
TEIUIONEpenaabl CTYNEHHU, COIUIOBOM U pabodeil peleTok.
[IpeoOpazoBanue sHeprun Ha padbouyux jomarkax. OKpyxKHOE U
OCEBOE yCHUJIME TMOTOKAa Ha JomarkaXx. MOIIHOCTh CTYINEHH.
VnensHas pabora. [loTepu pacrmonaraeMoit PHEpPruu B COILIAX,
Ha pabouyuX JIOMATKaX M C BBIXOJHOU CKOpOCThI0. OmpeseneHue
BBIXOJHOM OTHOCHUTEJIBHON CKOPOCTH MOTOKA U3 BPAILAIOIIETOCs
KaHanma pabouyux pemierok. MeToauka pacuera TypOMHHOMN
CTYIIEHU: BBIOOP HCXOJHBIX XapaKTEPUCTHK W TapaMeTpoB
TypOMHHON CTYIEHM; METOJMKA pacuera TyYpOMHHOU CTYNEHH C
d/IT110...13; ocobeHHOCTH pacueTa U MPOSKTUPOBAHHUS CTyICHEH
C JUIMHHBIMHM JIOMATKaMH; 3aKOHBI 3aKpYTKH TYpOMHHBIX
JIOTIATOK.

Breibop xapaktepuctuk cryneHu. OmpeneneHne OCHOBHBIX
reoMeTpuuecKux mapameTpoB. CTeneHp napuuaibHOCcTU. Pacuer
PEIIeTOK TIPH JJO3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.
Hcnonb30BaHre a’poJMHAMUYECKHX XapaKTEPUCTUK PEIIETOK
npu ux pacdyere. Hopmanu Ha mpodunu comaoBbix U pabouux
Jorarkax. Y cloBHbIe 0003HAYECHHSI TUTIOB POPUIICH.
Oco0eHHOCTH pacyeTa CTYNEHH C <«JIMHHBIMI» JIOMaTKaMHu.
[ToHsATHE «ATMHHBIX» JTOMATOK. V3MEHEHHE PEaKTUBHOCTH IO
BBICOTE JIONIATKH. MeTobl TPOQHITHPOBAHUS JTTHHHBIX JIOTATOK.
KOHCTpYKTHBHOE BBIMOTHEHHE COIUIOBBIX U PabOYMX JIOMATOK.
THUIIBEI XBOCTOBUKOB U OaHIaKEN.

U300pakeHne Tpoliecca paciuMpenus mapa B NS - auarpamme
JUISL CTYTICHH.




[IpoektupoBanue u
KOHCTPYKLUHU CTYIIECHEN
MapOBBIX TYpOUH

[IpoekTrpoBaHUE U KOHCTPYKIIMH CTYIIEHEH MapOBBIX TYpOHUH.
Hasnauenue TypOMHHBIX cTyneHedl ckopoctu. TemsoBoit
nporecc u KITJ[ TypOounHOM cTyneHu ckopocTd. OnTHUMalbHOE
OTHOIICHHE CKOPOCTeH Ui TypOWHHOW CTYNEHH CKOPOCTH.
OnpeneneHne CKOPOCTEW HA BBIXOAE W3 PEIIETOK M TOTEPh
pacriosiaraeMoii sHepruu. M3o0paxkenue mporecca pacuImpeHus
B TypOMHHOM cTynenu ckopoctu B NS - quarpamme.
JlonoHHUTENbHBIE TOTEPH CTyIIeHH. BHyTpeHH:s paboTa MoToKa,
oTHOcuTenbHbIA BHyTpeHHMM KIIJ[ crynmenn. OntumanbHas
CTENEHb NMapIHATIBbHOCTH CTYIIECHH.

Haznauenue u TUMBl yIUIOTHEHHH B TypOuWHE U TpeOOBaHUS K
HuM. CxeMma JTaOMpUHTOBOrO YIUIOTHEHUs. TeueHue mapa uyepes
ymiotHenue. IIponecc pacimpenus napa B ymwiotHenud B NS -
nuarpamme. OmnpenesieHue MPOTEUKH rapa yepe3 JTa0UpUuHTOBOE
YILUIOTHEHUE.

N300paxkeHnne mpolecca paciiupedus mnapa B NS -auarpamme
JUISL CTYIIEHU.

[Ipumepbl KOHCTPYKTUBHOI'O BBIIIOJIHEHUS OCEBBIX CTYIIEHEH.

KoHcTpyKImm 1 OCHOBEI
MPOEKTHUPOBAHHUS TTAPOBBIX
TypOuH

KoMIoHOBKM MapoBbIX TypOUH pa3InyHOIO Ha3HAYECHHUS.
OcHOBBI BbIOOpa KOHCTPYKUMH TypOHH. JleneHue cTyneHen
KOHJICHCAIIUOHHBIX TYpOUH Ha TPYIIIHI.

CriocoObl yBenuueHus npeaeabHoi MomHOCTH. OJIHONOTOYHbIE
¥ MHOTOIIOTOYHBIE, OTHOBAJIbHBIE H MHOTOBAJIbHBIE TYPOHUHEI.
PacuetHast MomHOCTh TypOuHBIL. BbIOOp Temonepenana u Tuna
perynupyromieit crynenu. IIpeaBapurenbHas OLiEHKA pa3MeEpPOB
IIEPBON U TIOCIIEHEN HEPETYIUPYEMBIX cTyneHel. Onpenenenue
qyclia CTyNeHed U paclpeieseHue Terionepenana Mexay HUMU.
OcobeHHOCTH ~ pacyeTa  CTyNEHEH  OTAEIbHBIX  IPYMI
KOHJCHCAlMOHHBIX  TypOuH.[Ipubnmxennas ouenka  KIIJ
Typboarperata W OTHENBHBIX OTCEKOB MPOTOYHOM YacTH
TypOuHBL. BpIOOp dacTOTHl BpallleHUs, 4YHUCIa BaJIOB U
HUWIMHAPOB TypOuHbl. OceBble ycuiaus B TypOMHAX M CHOCOOBI
WX YpaBHOBEUIMBAHUSI.

O0630p KOHCTPYKIMHA KOHJIEHCALIMOHHBIX TYPOUH.

OCHOBHBIE pacyeTsl IpU
[IPOEKTUPOBAHUM N1aPOBOM
TypOuHsbl. Pacuer Ha
npouHocTs. ObecnieueHne
HaJEKHOCTH TYpOUH

OcHOBHBIE pacyeThl MPU MPOESKTUPOBAHUHM MHOTOLMIIMHPOBOI
napoBoii TypOuHsl. [locTpoeHue mporecca pacmupenus napa B
MIPOTOYHOM YacTH TYpOUHBI U OLIEHKH €ro pacxoja AJis
peanu3anuu TpedyeMoi MOLTHOCTH TypOoarperara. Pacuer
yuclia CTyIeHel U pacipe/iesieHne TeIIonepenaaos Mo
CTyHeHsM TypOuHbl. BbIOOp 4acTOTHI BpallleHHs BaIOIpOBOIa
TypOoarperatoB. O0ecreueHrne HaeKHOCTH OCHOBHBIX
9JIEMEHTOB MapoBHIX TypOuH. Pacuer oceBbIX ycunuii B
BaJIONIPOBO/JIE TypOoarperara u crnocoObl X KOMIIEHCALIUH.
Br16op xorcTpykuuu poropos LIUB/I, HC/ u UH/ TypOun u ux
ymiotHennit. TpeboBanus ['OCT Kk KOHCTPYKITUSAM TypOUH.

[Tpumepbl UCTIOTHEHNS KOH/IEHCAIIMOHHBIX MapOBhIX TypOUuH
TOC u ADC.




IIepemeHHBIE pEeKUMBI
paboTHI MApOBHIX TYPOUH

OO0masi xapakTepuCTHKa TEPEMEHHBIX pexuMoB: [loHsTHE
MEPEMEHHOT0 (HEpacyeTHOT0) pekuMa TYPOMHHBIX PEIIETOK H
TypOuHHON cTyneHn. OCOOEHHOCTH TIEPEMEHHOTO PEKUMa
TypOuHHOI crynenn ¢ 6=02/l2<10.  TlepeMeHHBI pexuM
pabotel rpynmel  cryneHeid. 3akoH  Cromonbi—dirorens.
[lepeMeHHBIN pEXHUM CYKUBAIOIIUXCS U PACHIMPSAIOIIUXCS
pemierok. MaHEBpEHHOCTh U MPOTpaMMbl  PEryIMpPOBaHUS
9HeproOyokoB. XoJ0CTOM Xoa TypOoarperata. MOTOPHBIH
pexuMm. Pexum ropsdero Bpamaromierocss peseppa. Cerka
OTHOCHUTEIIbHBIX pacxofoB. [IpeaenbHoe OTHOIIEHUE aBICHUI
JUISL pacIIMpAIOLICics peleTKU. MI3MeHeHne cTeneHu peakiuu u
pacxona mapa uepe3 cryneHb. KIIJ[ crynmenu npu M3MeHEHUU
pexxuma ee paboThl. JleTalbHBI pacyeT MepEeMEHHOTO pEeXHUMa
paboTsl crynenu. [IpubnmxenHbie METOIbI pacyeTa.

VYcnoBus paboThl PETyNUPYIOIUX W IOCIEIHUX CTyNEHEeH
TypOHH MPU MIEpEeMEHHOM IPOITYCKE mapa.

Pacnipenenenue naBileHMM M TEIUIONEPENagOB B  CTYIEHSX
TypOMHBI IPU U3MEHEHUHU PEKUMa pabOTHI.

BnusiHue oTKIIOHEHMSI HayalIbHBIX TapaMETPOB BOJSTHOTO Iapa,
rapaMeTpoB MPOMIIEPErpEBa U IaBICHUS B KOHIEHCATOPE HA
MOIIIHOCTh TYpOUH.

CucreMbl
napopacrnpeaeneHus: TapoBbIX
TypOuH

CriocoOsI (cUCTEMBI) Mapopacipe/IesieHus MapOBbIX TYpOUH.
HpoccenbHoe napopacnpenenenue. ComioBoe
napopacnpezaenenue. O0BoAHOE MapopacpeieieHHe.

TenoBoii nporecc TypOUHBI IPU IEPEMEHHOM IIPOITYCKE Hapa B
pa3IMYHBIX CHUCTeMax mapopacmpeaeneHus. Pacmnpenenenue
IIOTOKOB Tapa MEXJy COIUIOBBIMM CerMeHTaMu. l3MeHeHue
JABJICHUN TMapa 3a PeryjlupylIIMMH KJIallaHaMd U B KaMmepe
perynupymolen CTyleHu Ipy MepeMEHHbIX pacxo/iax mnapa.
Beibop  cucrembl  mapopacnpezieneHus.  PerynupoBaHue
MOIIIHOCTH TYpOMHBI CIOCOOOM CKOJIB3SIIIETO JaBICHHUS.
Jlnarpamma peXxMMOB KOHJIEHCALlMOHHOM TypOuHbl. Pacxoz mapa
Ha X0JIOCTOU X0. MI3MeHeHne SKOHOMUYHOCTH U HAJIEKHOCTH.
W3meHeHne TemmepaTypbl CBEXEro Iapa U IMPOMEXYTOYHOTO
neperpesa.

Bnusiaue naBneHuss orTpaboTaBiIero mnapa. YHHBepcaJbHas
3aBUCHUMOCTh ~ M3MEHEHHUS  MOIIHOCTM  KOHJEHCAIlMOHHOMN
TypOUHBI OT KOHEYHOTO 1aBJICHHUS.

OceBble ycuiusi TypOMHBI IPU IEPEMEHHOM PEXKHUME.
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TypOunsb! 1151
KOMOMHHPOBaHHOU
BBIPAOOTKH TEIUIOTHI U
AIIEKTPUIECKON SHEPTHH.

TypOunbl Isi KOMOWHHUPOBAHHOW BBIPAOOTKH TEIJIOBOM U
JJIEKTPUYECKON SHEPTUU:

- TypOMHBI C IPOTHUBO/IABIICHUEM;

- TypOMHBI C NPOMEXKYTOUYHBIM PETyIUPYEMbIM OTOOPOM Iapa
(tun T) m quarpaMMsel pexXMMOB, IIPOLIECCHl PACHIMPEHMS Tapa B
hs- nuarpamme, amarpamMMbl PEKMMOB, KOHCTPYKTHBHOE
oopmieHue TypOuH, TOBOPOTHBIE JUATrPAMMBI;

TypOUHBI C IByMs peryinupyembiMu otOopamu mapa (tun IIT),
JarpaMMbl PEXHMOB;

- TypOHMHBI C ABYXCTYIIEHYAThIM OTONUTEIBHBIM OTOOPOM Mapa.
DOHepreTuyeckre XapakTepUCTUKH TEIIO(PUKALIMOHHBIX apOBBIX
TypOuH. KoHCTpyKIMH TemI0QUKAIIMOHHBIX TYpOUH.

11

CucTteMbl aBBTOMAaTHYECKOTO
PEryMpOBaHMs, 3aIUTHl 1

MacJI0CHA0KEHUs TapOBbIX
TypOuH

CucTeMbl aBTOMAaTHYECKOTO PETyJIUPOBAHMS: OCHOBHBIC 33/1a4H
CAP u npuanunuanpHas cxema CAP typOoarperara;
CTaTUYECKOE U aCTaTUYECKOE PETyIUPOBAHKE; MapaslieIbHas
pabota TypOoarperaroB B ceT; cxeMbl CAP KOHJ€HCAllMOHHBIX
U TETJI0()UKAMOHHBIX TypOHH.

CucTeMbl aBapUiHOM 3alIUTHI TypOOarperaToB: OCHOBHbIE
CHCTEMBI 3allIUTHI TAPOBBIX TYPOUH; OCOOCHHOCTH CHCTEM
3aLUTHI U1 KOH/IEHCAIIMOHHBIX U TEIUIO(PHUKAIIMOHHBIX TypOuH;
tpeboBanus 'OCT k cuctemam peryinupoBaHUs U 3alLUTHI
TypOoarperaros.

CucTeMbl MacIOCHA0KEHUS TTAPOBBIX TYpOUH M OCHOBHBIE
TpeboBaHus K HUM. CXeMbl MacJIOCHa0KEHUS; SKCILTyaTalys
TypOUHHBIX Macell. KOHCTpyKIMH MOIIIUITHUKOB BaJIOMPOBOIA
MapoBbIX TypOUH. ABapuiiHas cMas3ka TypouH. TypOuHHOE
MacJ0. DJIEMEHTBI CHCTEM MaCIOCHA0KESHHUS.

8 cemectp
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KonnencammnoHHbie
YCTaHOBKHM ITapOBBbIX TYpOUH
Y OCHOBBI UX IKCILTyaTallHH.
Konnencarurie
HUPKYISIUOHHBIE HACOCHI.

u

Ha3znauenne KOHJICHCAIlMOHHBIX YCTPOMCTB. Turnbl
KOHJIeHCcaTopoB. KOHCTpyKIMs MOBEPXHOCTHOIO KOHJIEHCATOPA.
KonneHcannonnsle yCTaHOBKM MapoBbIX TypOuH. Cxema
KOHJICHCALlUOHHOM YCTaHOBKM U YCTPOMCTBO KOHJIEHCATOPA.
TennoBele Tporecchl B KOHJEHcarope TemioBoi OanaHc
KOHJIEHCATOopA. Temneparypa KOHJIEHCcaTa u ero
nepeoxyaxacHue. [lopsaaok TenaoBoro pacuera KOHJAEHCATOpA.
Pacuer noBepXHOCTH OXJIAXKICHHUS.

KOMITOHOBKHM U KOHCTPYKLHU KOHAEHCATOPOB MAPOBBIX TYpOUH.
[MpuHIMMIBl  pallMOHATLHOW KOMIIOHOBKM TPYOHOTO TydYKa.
[TocTpoeHne TEmIOBBIX XapaKTEPUCTUK KOHJAEHCATOpa IpuU
M3MEHEHUM  pacxojJa Iiapa, TeMIlepaTypbl UM pacxona
OXJIQXAAOIIEH BOBI.

I'mppaBinueckoe CONpOTUBIIEHUE KOHIEHCATOPA.

Meroauka pacuera KoHieHcatopa. OCHOBBI SKCILTyaTalluu
KOHJICHCAllHOHHBIX YCTAaHOBOK. Bo3yxooTcacsiBaroniue
YCTpOMCTBA. XapaKTepUCTUKA APOCTPYUHOIO 3KEKTOPA.
Konnencarubie 1 UPKyJIALHOHHBIE HAcOChl. KOHCTpYyKIIMU
HAaCOCOB.

13

Bubpanuonnas HaJie)KHOCTh
TypOUH U OLIEHKU
Ha/IeKHOCTH UX OCHOBHBIX
3JIEMEHTOB

BubparnmonHnas HaZie:)KHOCTh TypOoarperatoB. BeicokouacToTHas
BUOpanus Typooarperata. HuzkouactoTHas BuOparusi.
Bubparus 060poTHOI yacToThl TypOOoarperara. KoHTposs u
HOpPMBI BHOpaiuu Typooarperata. MeTo bl peaynpesKIeHus
MOBBILIEHHON BUOpanuu Banonposojaa. CyliecTByronue
CUCTEMbl BUOPOMOHUTOPUHTA U TUATHOCTHUKH.

Konebanus nonaTtoyHoro amnmnapara TypOUH.

PacyeTbl Ha MPOYHOCTH OCHOBHBIX JIeTalield craTopa TYypOHHBI.
Konctpykiuu kopmycoB, ux wmartepuasi u pacyeT. OOOHMBI.
TennoBeie pacmmpenus. Pacuer QuaHneBoro coenuHeHUsI.
ComutoBble ¥ Hampasisitolue jonatkd. CoIioBble CErMEHTHI.
Koncrpykuun u marepuan guadparm. Kpemnenue nuadparm.
Pacuer nuadparm. JInadpparmennsie yrutotHenus. KoHCTpyKInu
KOHIIEBBIX YIUIOTHEHUH TypOuH. TpyOompoBOJbl KOHIEBBIX
yioTHeHU. CUCTEMBI TapopacrpeesieHus: TypOuH.

OmnopHble MOAIIMIHUKA U UX KOHCTpYKIMHU. Pacuer omopHOro
nogmunanka. Kpermenue.

VYHopHbIe MOAIMITHUKNA U UX KOHCTPYKIIHH.

Opranuzanys TeMIEpaTypHbIX pacIIMpeHUl poTopa U cTaTtopa
TypOunbl. OTHOCHUTENbHBIE YIUIMHEHUSI. DUKC-TIYHKT TYpOHHBI.

14

KoHcTpykunu u onieHKH
HaJeKHOCTH 3JIEMEHTOB
BaJIONPOBOJa Typboarperata

KoHcTpyk1ny 1 O1IEeHKH HaJIeKHOCTH 3JIEMEHTOB BaJIONPOBOA
TypOoarperara. KoHcTpyKkiun 1 mMarepuan paboyux JONaTok.
Konuesas yactp jonaTok v 0aHgaku. XBOCTOBUKH JIOTIATOK.
3aMKOBbIE COeJUHEHMS. PacyeT 1onaTok Ha MPOYHOCTb.
BuOpanus nonarok. OTcTpoiika JIonaToK OT ONAaCHBIX BUOpaIHii.
Potopsl TypOuH U ux KoHCTpyKIMH. Kpennenue neraneit Ha
Bairy. Pacder nuckoB Ha mpoyHOCTh. PacyeT Baja Ha MPOYHOCT.
Kputnueckas yactora BpaiieHus: poropa. Marepuaisl JUCKOB,
BaJIOB, LIETbHUKOBAaHHBIX pOTOPOB. CoeAMHUTEIbHBIE MY(THI.
BanonoBopoTHOE yCTPOMCTBO.
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OCHOBBI KCILTyaTaluH,
peryaupoBaHUs U PEMOHTA
MapoBBIX TypOuH. Pabounii
IIPOLIECC MHOTOCTYIIEHYATON
MapoBOil TYpOUHBI

OCHOBBI HKCIUTyaTalK TypOoarperaToB: 3ajjauy dKCILTyaTaluu
U KpUTEPUHU HAJISKHOCTU B paboTe TypOUH; 0COOEHHOCTH ITyCKOB
1 OCTaHOBa TYpOUH.

Cxema ycTpoiicTBa akTHBHON M peakTUBHOM TypOuHsl. [lonsTHe
PETyIUPYIOIINX U HE PETYIUPYEMbIX CTYHEHEH.

Hcnonb3oBaHue MOTEPU C BBIXOJHOM CKOPOCTBIO B CTYIICHSIX.
Koaddurment Bo3spara teria. Ilorepu or npoccenpoBanus BHE
MPOTOYHOM YacTH TypOHHBL.

OCHOBHBIE IPEUMYIIIECTBA MHOTOCTYIIEHYAThIX TYpOUH.

Dpo3us pabouyux JOMATOK U CIIOCOOBI OOPHOBI C HEM.

Konnessle ymnotHeHust TypOuH. Cxema 0TBOJa M OJBOJIA Mapa
B YIUIOTHEHHMH. THUIIBI KOHUEBBIX YIIIOTHEHUM.

3ajaun  peryaupoBaHMs TypOuMH. VYpaBHEHHME MOMEHTOB
TypOorenepaTopa. Y ci0BH€ IIOCTOSHCTBA YaCTOThI BpaILEHUSI.
[TpuHLMnManbHBIE CXeMBbl PEeryaupoBaHus. OCHOBHBIE 3JIEMEHTHI
CUCTEM peryjIupoBaHus. Perynaropbl CKOpPOCTH. 30JIOTHUKHU.
CepBoMoTopbl. OOparHas CBsi3b. MeXaHU3M  YIpaBJICHUS
(cunxpoHuzarop). Perynupyrouue Kiamnassl.

CraTtucTuyeckas XapakTepUCTUKA PEryIUPOBaHUS.

Crenenb HEPaBHOMEPHOCTHU u HEYYBCTBUTEIBHOCTH.
PanmonanbHas ¢popma cTaTUYECKON XapaKTEPUCTUKH.

PaGora perymupoBaHus TpH  TMapajuIeIbHOM  BKJIIOUYECHUH
IeHEPaTOPOB.

OCHOBBI CTATUCTUYECKOTO MPOEKTUPOBAHUS PETYIUPOBAHUS.
IlepexoaHble MpoLEecchl peryaupoBaHus TypOUH.

Oco0OeHHOCTH peryiupoBaHMsl TEIUIOPUKALMOHHBIX TYpOUH.
[ToBopoTHBIE TUadparmel.

OCOOEHHOCTH  peryaupoBaHHus TYpOMH C HPOMEXKYTOUHBIM
[IEPETPEBOM.

3a7auu ¥ BUJIbI 3aIUT MAapOBbIX TYpOUH. 3aluTa OT MOBBILICHUS
CKOpPOCTH BpalllCHUS. Pene 0CEBOT0 C/BUTIA.
[IpenoxpanutenbHble U OOpAaTHBIE KJIANAHBI.

CromnopHble U OTCeueHHbIE Kananbl. CEpBOMOTOPHI KJIAITaHOB.
OCHOBBI PEMOHTa NAPOBBIX TYPOUH: XapaKTepHbIE HEMOJAIKH
IIPH KCIUTyaTalluy NapoBbIX TypOUH; OpraHU3alus peMOHTa
NapoTypOMHHBIX arperaTos.
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Cxembl I'TY. Koncrpykiuun
ra30BbIX TYpOUH U
kommpeccopos ['TVY.

DHepreTudeckue ra3oTypOrHHbIE ycTaHOBKU. OOIIHe cBeeHUS
00 sneprernueckux I'TY. TepMoanHaAMUYECKUN UK U CXEMBI
I'TY. Ilpumenenue I'TY B TemnoBsix anexkrpocranuusax [ TY-
TOII. Ilokazarenu skoHOMUIHOCTH [ TY M criocoObI nx
TIOBBILLICHHUS.

l"a3zoBbIe TypOMHBI: TIPOIIECC PACIIMPEHUs] B Ta30BOM TypOWHE U
BBIOOD UHMCIIa €€ CTYMEeHe; 0COOEHHOCTH TYpPOMHHBIX CTyIEHEH
ra3oBoil TypOMHBI, METOJWKA pacyera TMPOTOYHOW YACTH;
CUCTEMBI OXJaKJIEHHS Ta30BbIX TypOuH. Cxembl U nukisl ['TY.
OcHoBHble moOKazaTenu, xapaktepusytoue ['TY, u crnocoOs
HOBBINIEHUS HX JKoHOMHYHOCTH. OnuoBaimpHele ITY ¢
perenepanueil. CinoxHble 1 MHOroBaibHbIe ['TY.

[Tapora3oBsle yCTaHOBKH.




Kommpeccopsl I'TY: KOHCTpYKIIHUSI OCEBOTO KOMITPECCOPA;
IIPOLIECCHI B IPOTOYHOM YaCTU KOMIIPECCOPHBIX CTYIIEHEU U
OLIEHKH UX YHCJIa; PeXKUMBI pabOThI U XapaKTEPUCTHUKU OCEBBIX

Kommnpeccopbt I'TY. xomnpeccopos I'TY; sBineHne oMnaxa; KOHCTPYKIIUH KaMep
17 | IlepeMeHHBIE PEKUMBI cropaHus.
skcruryaranuu I'TY
Ilepemennble pexumbl  dkcruryatauuu ['TY: mnepemenHsble
pexxumbl I'TY; myck ra3oTypOMHHBIX YCTaHOBOK; CHCTEMBI
3aIIUTHl 1 aBTOMATUYECKOT0 peryiupoBanus ['TY
IlaporazoBele  yCTaHOBKHM: TEIUIOBBIE CXEMBI, COCTaB U
nokazarenu 3koHoMmuyHOoCcTH III'Y; OcobGeHHOCTH mapamMeTpoB
TypOoMamnHbl 1apora3oBelX | MapoOBbIX M Ta30BbIX TypOMH JI NapOra3oBbIX YCTaHOBOK C
1g | YCTAHOBOK, HX KOHCTPYKIH | OJIHO, ABYX M TPEXKOHTYPHBIMH KOTIaMH-yTHIIH3aTOPAMH.

1 0COOECHHOCTH BBIOOpa

[TapoBeie TypOuHbl musa III'Y: ocobeHHOCTHM pacueTa U
MPOEKTUpOBaHUA NapoBbiX TypOuH it [II'Y; KOHCTpyKIHH
Typoun ans [II'Y yTrinM3anuoHHOTO THUIIA; KOHCTPYKLUU TYpOUH
JUIs TeTII0()MKAMOHHBIX ITAPOTra30BbIX YCTAHOBOK.

5.4. IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

Tadauma 5.1 (7 cemectp)

Ne

n/n JUCUUILIHHBI

HaumenoBanue pasaena

Conep:xanue pa3aesa

OO01as xapakTepuCcTHKa
1 typoun TOC u ADC

MecTo mapoBoii TypOHHBI B TEPMOIMHAMUYECKOM
mukie. [lokazarenn 5JKOHOMHUYHOCTH MAPOBBIX
TypOUH 1 TypOOYCTaHOBOK.

BnusHue oCHOBHBIX

2 | mapameTpoB mapa Ha paboTy
IITY. Knaccudukanus TypOouH.

BrusiHre 0CHOBHBIX TapaMeTpOB Mapa Ha

3¢ (heKkTUBHOCTH TapOTYpOUHHOI yCcTaHOBKH. BriusHue
KOHEYHOTO J1aBJIeHUS Ha 3(P(PEKTUBHOCTH pabOTHI
TypOOYCTaHOBOK.

cTyneHu. TeroBou

TypOUHHOI CTyNEeHU

MeTtoauka pacuera TypOUHHOM

a’POJMHAMUYECKHNA pacyeT

HN3menenue PCAKTUBHOCTH 11O BBICOTEC JIOTIATKU.
MeTO,Z[BI HpO(l)I/IJ'II/IPOBaHI/ISI JJIINHHBIX JTOIIATOK.

OcHOBHBIE pacyeTsl IpU
5 | TypOunsl Pacuer Ha

HaJEeKHOCTHU TypOUH

MIPOEKTUPOBAHUH MAPOBOM

npouHocTb. O0ecrnieueHue

[TocTpoeHue mporiecca paciupeHus mapa B
MPOTOYHOM YacTH TYpOMHBI U OLIEHKH €ro pacxoja s
peanu3anuu TpedyeMoi MOIITHOCTH TypOoarperara.

6 | MapoBbIX TypOUH

[lepemeHHbIE peXUMBI pabOThHI

Pacnipenenenne nmaBneHuid W TemonepenagoB B
CTYIEHSAX TYpOUHBI IPU U3MEHEHUH PEXUMa PabOTHI.




5.4 . IlpakTuyeckue (ceMHMHApPCKHe) 3aHATHS

Taoauma 5.2 (8 cemectp)

Ne
n/n

HaumenoBaHue pasjaeia
AUCHHUILIMHBI

Coaeprxanue pasnena

KoHzeHcanMoHHbIE YCTaHOBKHU
NapOBBIX TYPOUH U OCHOBBI UX

Cxema KOH/IEHCAllMOHHON YCTaHOBKH U YCTPOICTBO
KOHJeHcaTopa. TemnoBsle IpoLeccsl B KOHACHCATOPE

0COOEHHOCTH BbIOOpa

1 3KCIUTyaTaluH. TemuoBoii 6amanc koHAeHcaTopa. Temmeparypa
Kongencaruele n KOHJICHCATa U €ro nepeoxnaxacHue. [lopsaaok remnnosoro
LUPKYJISUOHHBIE HACOCHI. pacyera KOHJEeHcaTopa. PacueT moBEpXHOCTH OXJIAXICHUS.
BUGpALHOHHAS HALEKHOCTS PacyeTsl Ha TPOYHOCTH OCHOBHBIX JETAJIEH CTATOPA

2 T 6pHH ' OLICHKH HAIESKHOCTH TypOunbl. KOHCTpYKIIMU KOPITYCOB, UX MaTepHall H pacyer.

yp O6oiimel. TemnoBsie paciupenns. Pacuer ¢anmeBoro
UX OCHOBHBIX JIEMEHTOB
COCIMHEHUS.
Pacuer nonartok Ha mpouHocTh. Bubpanus nonarox.
KoHcTpyKknnu u oneHkH . .
3 HATEKHOCTH EMEHTOB OrTctpoiika 10onaToK OT OonacHbIX BuOpanuii. Potopsl
BATIONPOBOJA TYPGOArpEraTa TypOUH M UX KOHCTpYyKIMU. Kpersienue neraneit Ha Baiy.
P P P Pacyer nuckoB Ha IpoYHOCTH. Pacyer Baja Ha MPOYHOCTB.
OCHOBBI SKCILIYATALIH [TpuHIMIIUATBHBIE CXEMBI peryiarpoBaHusi. OCHOBHbIE
N OBaHI/IZI/I eMO;{Ta AJIEMEHTBI CUCTEM PErYIMPOBaHUs. PerynsaTopbsl CKOpocTH.
4 ﬁa }(])BB?X VOO Ilia6oqpn71 3onoraukn. CepBomMoTopsl. O0paTHas CBA3b. MeXaHU3M
I lz)uecc M}};EI‘OC’[: CHYATOI ylnpaBiieHus (CHHXpPOHU3aTop). Perynupyromue KianaHsl.
P o e Craructuueckasi XapakTepUCTHKA PETYIUPOBAHUS.
apoBOW TYpOUHBI
Cxemst ITY. KoHeTpyKim ["a3oBble TYpOMHBI: MPOLIECC PACILIUPEHUS B Fa30BOM
A30BAIX T 6HH " PYK TypOMHE U BHIOOD YHKCIIA ee CTYIEeHEeH; 0COOEHHOCTH
5 <OMII eccc})IPOB I'TY TypOMHHBIX CTyIIEHEH ra30BOM TYpOMHBI; METOIUKA
P P ' pacueTra IpOTOYHOW YaCTH; CUCTEMBI OXJIaXKIEHUS Ta30BbIX
Typ6uH. Cxembl 1 ukJel ['TVY.
Kommpeccops I'TY. IIepemennsble pexxuMsbl kcruryarauuu [ 'TY: nepemennsbie

6 [IepemeHHBIE pEeKUMBI pexxumbl ['TY; myck ra3oTypOMHHBIX YCTaHOBOK; CUCTEMBI
skcmuryatauu I'TY 3aIUTHI U aBTOMATU4ECKOro peryinposanus ['TY
TG OMALIHHEL HAPOrA30BELX Oco0OeHHOCTH NTapaMeTPOB MAapPOBLIX U Ia30BbIX TYpPOUH

cyTpaHOBOK X KOHIET —_— JUIsl TApOTa30BbIX YCTAaHOBOK C OJHO, IBYX U

7 Y ’ PYK TPEXKOHTYPHBIMU KOTJIAMU-YTUIIN3ATOPAMHU.

[Taposslie Typ6uns! 1t [1I'Y: ocobenHOCTH pacueTa u
IIPOEKTUPOBAaHUS apoBbIX TypOouH s 11TV

6. CamocTosiTeibHAsE pad0Ta CTYAEHTOB MO THCIUIIHHE

6.1 Bonpocs! UI1s1 cCaMOCTOSATEIbHOI0 H3YYeHUSI

Taoaunna 6

TeMbl 17151 CAMOCTOSTEIHHOIO N3y4YeHUs

[Tpuniun aeiictBust napoBoit TypOouHbl. THNoBbIe TypOUHBL. [IpuHIMIINANTBHbBIE CXEMBI
sHepretndeckux yctaHoBOK TOC u ADC. BiusiHue 0CHOBHBIX TTapaMeTPOB Iapa Ha
3 PEKTUBHOCTH MAPOTYPOMHHON YCTAHOBKHU.

KOHCTpYKTHBHOE BBITIOIHEHUE COIUIOBBIX M pa0OYuX JOMATOK. THUIBI XBOCTOBUKOB W
Oangaxeil. M306paxenne nporecca pacimpenns napa B NS - auarpaMme UIst CTYIIEHH.

Ha3nauenwme u THUIIBI

rnapa B VYIUDIOTHCHHU B

yIJIOTHEHUH B TypOuHe U TpeOoBaHusd K HuM. Cxema
nabupuHTOBOrO yrjoTHeHus. TeueHue mapa uepe3 yrmotHeHue. [Ipouecc pacumpenus

hs -nuarpamme.

OHpCI[CJ'ICHI/IC MNPOTCYKU TIIapa 4YCpe3




Ja0UPUHTOBOE YIJIOTHEHUE.

KoMnoHOBKH MapoBbIX TYpOHH pa3iInYHOro Ha3HadeHUs1. OCHOBBI BEIOOpA KOHCTPYKIIMH
TypOuH. Jlenenne cryneHeld KOHAEHCAIMOHHBIX TypOuH Ha Tpynmbl. CiocoObI
YBCIIUUCHUA HpeﬂeHBHOﬁ MOIIIHOCTH. OIIHOHOTO‘-IHBIG U MHOI'OIIOTOYHBIC, OJHOBAJIBHBIC 1
MHOTOBaJIbHBIC TYPOUHBI.

OcCHOBHBIE pacyeThl IPU MIPOSKTHPOBAHUN MHOTOLIMIIMHIPOBOM MApOBON TYpOUHBI.
[TocTpoenue mpolecca paciIMpeHus napa B IpOTOYHOM YacTu TypOUHBI U OLIEHKH €ro
pacxoja Juis peajgu3aiuy TpedyeMoi MOIIHOCTH TypOoarperara.

Crnioco0nI (cucTeMbl) mapopacnpeeeHus IapoBbIx TypOuH. J[poccenbHoe
napopacnpeaenenue. CoruioBoe napopacnpeaenaeane. O0BoiHOE mapopacnpeieeHue.
TemnoBoii mporecc TypOUHBI TPHU IEPEMEHHOM TPOITYCKE Mapa B Pa3IMYHBIX CHCTEMAX
napopacnpeieIeHuUsI.

DHepreTuyeckue XapakTepUCTUKH TEITOPUKAMOHHBIX MapoBbIX TypouH. KoHcTpykuuu
TEII0()UKAIIMOHHBIX TYPOUH.

CxemMbpl  MaciOCHAaOXXEHHUS;  OKCIUTyaTanuss TypOMHHbIX  Macen.  KoucTpykuuu
MOIIMITHIKOB BAJIONIPOBO/IA MAapOBBIX TypOWH. ABapuiiHas cmaska TypOuH. TypOuHHOE
MacJi0. DJIEeMEHThI CUCTEM MaclIOCHAOKEHUSI.

Ha3naueHne KOHJIEHCAllMOHHBIX YCTPOWCTB. Tumbl KoOHJAeHcAaTOpoB. KoHCTpykums
MOBEPXHOCTHOTO KOHAeHcaTopa. KoHIeHCaIlMOHHBIE YCTAHOBKH IMAPOBBIX TypOuH. Cxema
KOHJICHCAllHOHHOM YCTaHOBKH M YCTPOHWCTBO KOHJIEHCATOPA.

10

Bubpanuonnas Haie)KHOCTh TypOoarperaroB. BeicokodacToTHas: BUOpaIus
TypOoarperata. HuskouacrorHas BuOpanus. BubOpauus o00poTHON 4acTOTHI
Typboarperara. KoHTpoib n HOpMbI BUOpanuu Typooarperata. MeTtoasl
Ipeaynpex/1eHus MOBBIIEHHOM BUOpauu BajgonpoBoa. CyliecTBYOIUE CUCTEMbI
BUOPOMOHHUTOPUHTA M THATHOCTHKHU.

11

OcHOBHBIE IPEUMYIIIECTBA MHOTOCTYIIEHYATHIX TypOUH.

Dpo3ust pabouuX JIOMATOK U CIIOCOOBI OOPHOBI C HEH.

Konnessie ymnorHenus Typoun. Cxema OTBOJa M MOABOJA Mapa B YIUIOTHEHHH. THIIBI
KOHIIEBbBIX yHJIOTHeHI/H\/JI.

3amaun perynupoBaHus TypOMH. YpaBHEHHE MOMEHTOB TypOoreHeparopa. ¥YcioBHe
IMOCTOAHCTBA YaCTOThI BpallICHUA.

12

ITaporazoBble YyCTaHOBKU: TEILIOBBIEC CXEMBI, COCTAB U MOKa3areau dKoHoMu4yHoCTH 1TV
OcoOeHHOCTH TapaMeTpOB MapOBBIX M T'a30BbIX TypOMH Ul MApOra3oBbIX YCTaHOBOK C
OJIHO, ABYX U TPEXKOHTYPHBIMH KOTJIAMH-YTUIN3aTOPAMH.

Tembr PI'P:

Tadoauna 7

=
S

Saganusa ua PI'P

Pacuer perynupyromeii cTyneHu napoBoi TypOUHBI

PacyeTsl ra3oBbIX TypOUH

Pacuer kpuTHyecKuX 4acTOT BpallleHUs! poTopa TYpOUHBI U OLIEHKH €T0 HaJIe)KHOCTH.

Br16op naposoit Typ6uns! ams [II'Y. Tennosoii pacuera TypOuns! [1I'Y

Pacyer Ha NPOYHOCTH 3JIEMEHTOB KOpIyca TYpOUHBI.

TenoBoil pacueT KOHAEHCATOpa TYpOOYCTaHOBKHU

Pacuer pexxuma TYpOUH ¢ peryarupyeMbIMUd 0TOOpaMu

Pacyer nepeMeHHOro pexxuma TypOUHHOM CTYIIEeHH U OTCEeKa MapoBOM TYpOUHBI.

OO NO|OPA|IWIN -

Pacuer TpeyroJbHUKOB CKOPOCTEM.

[EN
o

Br160p npoduiieit TypOMHHBIX PEIIETOK U OLEHKU UX 3 (PEeKTUBHOCTH.

[EEN
[EEN

Pacuer mononHUTEIBHBIX IIOTCPL CTYIICHU.

[EN
N

Pacuer kommpeccopa I'TY.




13 Pacuer BMOpanMOHHOW HANEKHOCTH TYpPOMH W OILEHKH HAJIEKHOCTH HX OCHOBHBIX

9JICMCHTOB

14 | Pacuer KOHOEHCATHOIO Hacoca.

15 | Pacuer nMpKyJISLIMOHHOIO Hacoca.

16 | Pacuer TypOuHBI 111 KOMOMHUPOBAHHOM BBIPAOOTKU TEILJIOTHI U DJICKTPUUECKOW SHEPTHH.

17 | Pacuer Ha mpOYHOCTH JI€Tael MApOBBIX TYpOUH

18 | Pacuer MHOTOIIMJIMHAPOBOI MapOBOM TypOUHBI.

19 | Pacuer TypOMHHON CTyIICHH.

6.3. YueOHO-MeToqHYecKOe U MHPOPMALMOHHOE 00ecredeHne CaMOCTOSTEILHO padoThl

Jlureparypa:

. Jlyokop B.M. OcHOBBI 53KcIUTyaTaliii TeIIOMeXaHudeckoro obopymnoBanus TOC

[DnekTponHbIii pecypc]: yueOHoe mocooue/ JIyokoB B.U., HoBuukoB C.B.— DaekTpoH.
TekcToBble gaHHble.— CapatoB: Ail Ilu Ap Memma, 2019.— 285 c.— Pexum nocryma:
http://www.iprbookshop.ru/82563.html.— 5BC «IPRbooks»

. Jlyokop B.W. IlpoekTupoBaHHWE, CTPOHUTEIbLCTBO W MOHTaX oOopymoBanus TOC

[DnekTponHbIii pecypc]: yueOHoe mocoomue/ JIyokoB B.U., HoBuukoB C.B.— DaekTpoH.
TekcToBble naHHble.— CaparoB: Ail [Ilu Ap Menua, 2019.— 295 c.— Pexum nocryma:
http://www.iprbookshop.ru/82565.html.— B5BC «IPRbooks»

. OcHoBbl coBpemeHHOl 3HepreTuku. Tom 1. CoBpeMeHHas TEII0HEpreTHKa [ DIEKTPOHHBIN

pecypc]: yuebnuk s By3oB/ A.Jl. Tpyxuuii [u ap.].— DIEKTPOH. TEKCTOBBIC JaHHBIE.—
M.: Uzpmarembckwit  mom  MDU, 2010.— 493 c—  Pexum  jgocryma:
http://www.iprbookshop.ru/33143.html.— D5BC «IPRbooksy»

. Tpyxuuii A.Jl. [TaporazoBbeie yCTaHOBKHU JEKTPOCTAHIIUHN [ DIEKTPOHHBIN pecypc]: yueOHoe

nocobue st By30oB/ Tpyxuuit A.Jl.— DnekTpoH. TeKCTOBbIE qaHHble.— M.: M3naTenbckuii
nom MDOU, 2013.— 648 c.— Pexum poctyma: http://www.iprbookshop.ru/33207.html.—
9BC «IPRbooks»

. 'a3oTypOuHHBIE SHEPreTHUECKHE YCTAHOBKH [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue st

By30B/ C.B. IlaneB [u np.].— DNeKTpoH. TeKCTOBbIe naHHble.— M.: M3marenbckuit qom
MOBU, 2011.— 427 c.— Pexum mocrtyma: http://www.iprbookshop.ru/33113.html.— D5BC
«IPRbooks»

7. OueHOYHBIE CpeACTBA

7.1.1 Bonipochl K nepBoii py0exkHoi aTTecTanuu _(7cemectp)

1. Knaccmbnxaunﬂ QJICKTPUICCKUX CTaHLIUHA U MECTO Typ6OMaIJ_II/IH B HUX: MAPKUPOBKHU IIAPOBLIX Typ6I/IH

TOC u ADC 1 ocHOBHBIE CBEIEHUS 00 X KOHCTPYKIIMSIX.

OO ~NONWN B WN

. Ponb mapo- 1 ra30TypOMHHBIX YCTAaHOBOK B SHEPI€TUKE U IPYTUX OTPACIIAX.

. Oco0eHHOCTH TEIUIOBBIX CXeM MapoTypOUHHBIX ycTaHOBOK TOC n ADC.

. Mecro mapoBoii TypOUHBI B TEPMOJMHAMUYECKOM IIHUKIIE.

. [Toxazarenu S5KOHOMHUYHOCTH MAPOBBIX TYPOUH U TypOOYCTaHOBOK.

. OcobeHHocTH TemIoBbIX cxeM TypboyctaHoBoK TOC u ADC.

. [IpuHIMn neiicTBus MapoBOi TYpOUHBI U €€ MECTO B IHEPreTUUECKOI YCTaHOBKE.

. TunoBbIle KOHCTPYKIIMH NTAPOBOM TypOUHBI.

. [IpyHIMNIHATBHBIE CXEMBI ITAPO- U Ta30TYpOMHHBIX 3HepreTndeckux ycranoBok TOC u ADC.

10. BausiHue 0OCHOBHBIX ITapaMeTpoB Napa Ha 3¢ (HEeKTUBHOCTh MAPOTypOUHHON YCTAHOBKH.
11. BausiHue KOHEUHOTO AaBieHHS Ha 3(PPEeKTUBHOCTH pabOTHI TypOOYCTaHOBOK.
12. [uxet mapoTypOuHHBIX ycTaHoBoK. K11 TypOuHEL.



13. IIpoMeXyTOUHBIH TIEperpeB nmapa mapoTypOUHHBIX YCTaHOBOK.

14. PerenepaTuBHBIN MOAOTPEB MUTATEILHON BOJIbI MAPOTYPOMHHBIX YCTAaHOBOK.

15. TloHsTHEe MOIIHOCTH: WIEATBLHON TypOWHBI, BHYTpeHHEH, A(hOEKTUBHOH, DIICKTPHUCCKOM,
HOMUHAJIbHOM U PACYETHOM.

16. AGcomorHbIe B oTHOCcHTENbHBIC KIT/I.

17. Knaccudukanus TypOuH. Y cinoBHbIe 0003HaUEHUS TYpOUH.

18. TemmoBoii mporiecc TypOMHHOMN CTYIICHH.

19. OcHoBHBIE ypaBHEHHS MMOTOKA JUISI COKUMAEMOM KHMIKOCTU: COCTOSIHUSI, HEPA3PhIBHOCTH, KOJIMUYECTBA
JIBYDKEHUS, COXPAHEHUS SHEPIHH.

20. XapaKkTepUCTUKM I[OTOKa IPHU PACIIMPEHUHU ra3a B KaHajuax. [lapaMeTpbl MOIHOTO TOPMOXKEHUS.
Kondyzopuoe un nuddysopHoe reuenne noroka.

21. OnpeneneHue BEIXOHONW CKOPOCTH NP PacIIMPEHUH ra3a B HEIOBH)KHOM KaHalle.

22. Kputnueckue napaMeTpbl U KpuTudeckas ckopoctb. Kpurndeckuii pacxon. IIpuBenenHsiii pacxo.
23. VI3MeHeHMe IPOXOIHOrO CeUEHUs KaHajla B 3aBUCUMOCTH OT OTHOCUTEIBHOI'O 1aBJICHUS.

24. PacmmpeHue Taza B KaHaJaX C TOTEpsAMHU pacronaraeMoi sHepruu. CyxXuBaloImumecs Hu
pacumpsironiyecss kaHaibl. @OpMbl KaHAJIOB TypOUHHBIX pemeTok. OTKIOHEHHE IOTOKa B KOCOM cpese
TypOUHHBIX pemeTok. [IpeaensHoe OTKIOHEHHE B KOCOM Cpese.

25. 'eomeTprueckue U ra3o0JMHaAMUYECKUE XapaKTEPUCTUKU PELIETOK TYpOMHHBIX IpoQuiei.

26. OOTekaHue MOTOKOM OJWHOYHOTO TYpPOMHHOTO MPO(WIs B 3aBUCHMOCTH OT T€OMETPUYECKHX H
PEKUMHBIX [1APAMETPOB.

27. Tlotepm TypOMHHOTO TpOodwIs: NPOPWIbHBIE, KPOMOYHBIC, KOHIIEBBIC, BOJHOBHIE, OT
HECTallMOHAPHOCTHU IOTOKA.

28. KoapummeHTs CKOPOCTH, MTOTEPH PacIiojiaraeMoii SJHEPTUH, pacxo/a.

29. KoHCTpyKIMs CTYIIEHH OCEBOT'0 TUIIA: CUCTEMa ypaBHEHUH JJIs1 pacueTOB TEPMO- U
ra3o/lMHaMUYECKUX [IPOLIECCOB B IPOTOYHOM YacTU TYpOMHHOM CTYIEHM; TEIJIOBAs JuarpaMmma
IIPOLIECCOB NMPeoOpa30BaHMsI SHEPTUU B TYPOMHHBIX PELIETKAX; CTEEHb PEAKTUBHOCTU TYPOUHHOM
CTYIIEHU; TPEYTOJIbHUKH CKOPOCTEN U METOAMKA UX PacyeTa.

30. MoLIHOCTh U SKOHOMUYHOCTh TYPOMHHBIX CTYIEHEN: ypaBHEHUS /1JIsl paCUeTOB YCHUIIMN U MOIIHOCTH
TYpOMHHOMN CTYIEHU; OTHOCUTENbHBIN Jornarounbiii KITJ[ cTynenu; qByxBeHeUHbIE CTYIIEHH CKOPOCTH.
31. BbiOOp TYpOMHHBIX PEIIETOK JUIsl TYpOMHHBIX CTYyNEHEH: reoMeTpudeckue, ra3oJMHaMU4YecKue U
PSKUMHBIE XapaKTEPUCTHKU TYpOWHHBIX PEIIETOK; BHIOOpP THIA JIONATOK JUISI PEUIETOK CTYIEHEH;
oIpeJiesIeHue SKOHOMUYHOCTHU COILUIOBOM M pabouell pereTok.

32. MeToanKa TEIUIOBOTO M a9POAMHAMHYECKOTO pacyeTa TypOUHHOW CTYIICHH.

O0pa3en OuJieTa Kk nepBoii pydexnoil arrecranuu (7 ceMecTp)

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U IT'H/IPABJIMKA"

Buaer Ne 1

IlepBas pyOexHas arrecraius (7cemectp)

Nucimmmna: «TYPBAHBI TEIVIOBBIX U ATOMHBIX DJIEKTPHYECKHX
CTAHIIUI»

1 | Ilorepu TypOuHHOrO mnpoduiIs: NpoduiIbHBIE, KPOMOYHBIE, KOHIIEBBIE, BOJHOBBIE, OT
HECTAllMOHAPHOCTH IOTOKA.

2 | OOTekaHue TMOTOKOM OJWHOYHOTO TYPOWHHOTO TPOPUIS B 3aBHCUMOCTH OT
F€OMETPUUECKUX U PEKMMHBIX IaPAMETPOB.

3 | eoMmerpuyeckrie W Ta30JAMHAMHYECKHE XapaKTEPUCTUKU pPENIETOK TypOWHHBIX
npoduien.

3aB. kapeapoit «T u I'» P.A-B. Typnyes « »




Bonpocsl k0 BTOpoii _py0e:xxHoi aTTecTanum _(7ceMectp)

33. Meroarka a3 poJMHAMUYECKOT0 pacyeTa TYpOMHHOM CTyIEeHH.

34. Bunpl notepb B TYpOMHHOM CTYIIEHH U €€ OTHOCUTENIbHBIN BHYTpeHHUN KIT/I.

35. IloTepu B TypOMHHOM CTYIIEHU HA TPEHUE IUCKA U JIOMATOYHOTO OaH axa.

36. IloTepu B TypOMHHOM CTYIIEHU OT MapLHaIbHOTO MMOABO/A Mapa.

37. JlaOupHUHTOBBIE YIUIOTHEHHUS M MOTEPU B TYPOMHHOH CTYNEHHM OT yTEYEK; MOTEPU OT BIAKHOCTH

BOJITHOT'O 1apa; 3aBUCUMOCTh OTHOCUTEIbHOTO BHyTpeHHero KII/I ctynenu ot mapamerpa U/Cy.

38. Pacnonaraemple Teruionepenasl CTyIeHH, COTUIOBOM U pabovell perieTox.

39. Crenenp peakiuu TypOUHHOM CTYIICHH.

40. AKTUBHBIC U pEeaKTHUBHBIE MIOTEPU B TYPOMHHOM CTYIEHH.

41. AGconoTHBIEC M OTHOCUTEJIbHBIE CKOPOCTH MOTOKA B CTYIIEHH U UX OIPECIICHHUE.

42. TpeyroJIbHUKU CKOPOCTEH B TypOMHHOM CTYNCHH.

43. [IpeoOpa3zoBaHue SHEPTUU HA pabOYHX JIOMATKaX.

44. OKpy»HO€ U 0CEBOE YCUJIME IT0TOKA Ha JIONaTKaXx.

45. MomHOCTh U yaelbHas padoTa CTYIEHH.

46. Tlotepm pacmojaraeMoil SHEpPrUM B COIUIaX, HAa pPa0OYUX JIOMATKaX TYpOWHBI M C BBIXOAHOU

CKOPOCTBIO.

47. OnpeneneHrue BBIXOJHON OTHOCHTEIBHOW CKOPOCTH MOTOKA M3 BPAIIAOIIETOCS KaHaia paboumx

PEIIETOK.

48. Meroauka pacueta TYpOMHHOM CTYNEHH: BBIOOD HCXOJHBIX XapaKTEPUCTUK W MApaMEeTpPOB

TypOUHHOI CTYIICHHU.

49. Metoauka pacuera Typounnoit crynenu ¢ d/I>10...13;

50. Oco0eHHOCTH pacueTa W MPOCKTHPOBAHUS CTYNEHEH C JJIMHHBIMH JIONATKaMH, 3aKOHBI 3aKPyTKH

TypOMHHBIX JIONATOK.

51. BriOop XapaKTepUCTUK CTYIIEHH.

52. OmnpeneneHne OCHOBHBIX T'€OMETPUUYECKUX IMMapaMeTpoB (CPEAHHM TuaMeTp, BBIXOJHBIC BBICOTHI,

yIJIBl BBIXOJIAa TIOTOKA, TUN TPOQHMISA JONMATOK, YIJIBI YCTAaHOBKH MPOMWIs, BEIMYUHBI XOP[I,

OTHOCHTEIIbHBIE U a0COTIOTHBIE IIarH JIONATOK, 3a30Pbl U MEPEKPHIIIN H T.I1.).

53. Crenenp napuuanbHOCTU. Pacyer pemeTok npu J03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

54. Hcnonb3oBaHHE a’dpOJUHAMHYECKHX XapaKTEPUCTHK pEHIeTOK Mpu uxX pacuere. Hopmamu Ha

MPOQUIH COTIJIOBBIX U PabOYHX JIOMAaTKaX. Y CIOBHBIE 0003HAYEHUS TUTIOB TTPO(IIICH.

55. OcoOEHHOCTH pacyeTa CTYNEeHHU C «ITUHHBIMI JlonaTkaMu. [IoHATHE «UIMHHBIX) JIOMATOK.

56. 3MeHeHre peakTUBHOCTH TI0 BBICOTE JIONATKH. MeTo1bl MpO(MIMPOBAHUS [UTHHHBIX JIOTIATOK.

57. KOHCTPYKTHBHOE BBIMOJIHEHUE COIIOBBIX U pabOYMX JIONATOK. THITBI XBOCTOBUKOB U OaHIaxei.

58. U300pakeHune npolecca pacluupenus napa B NS - quarpamMme aj1s CTyIEHH.

59. [IpoexTupoBaHHEe U KOHCTPYKIMU CTYIIEHEH NapoBBIX TYpOUH: 0COOEHHOCTH KOHCTPYKIIUN

TYpOMHHBIX CTYNEHEW JUIsl HIMJIMHAPOB MAPOBBIX TYpPOUH; PaBUiIa UX IPOEKTUPOBAHNS U HOPMaTHUBHBIE

JOKYMEHTBI; 0COOEHHOCTH PaJMaIbHO-OCEBBIX CTyINEHEH.

60. HaznaueHnue TypOMHHBIX CTYIIEHEH CKOPOCTH.

61. Tennosoit mponecc u KIIJ[ TypOunHO#I cTyneHun ckopocTH. ONTUMaIbHOE OTHOIIEHHE CKOpOCTei

y U TypOMHHOM cTyneHu ckopoctu. Orpenienenne CKOpocTell Ha BBIXOJE U3 PEIIeTOK M MOTeph
P

pacnojaraeMoi SHepruu.

62. N306paxkeHue Tpolecca pacuIupents B TypOMHHOM CTyIeHH CKopocTH B NS - nuarpamme.

63. JlononHuTenpHBIE OTEPU CTYNEHU. BHYTpeHHsAa paboTa moToka, OTHOCUTEIbHBIN BHYTpeHHHH KI1/]
CTYIICHHU.

64. JlonmoiHMUTENbHBIE MOTEpU CTYNEHH: MOTEPU TPEHHs AWCKA M JIONATOYHOro OaHJa)ka; IMOTEpH,
CBSI3aHHBIE C MapLHaIbHBIM MOJIBOJAOM Mapa (Ha BEHTWISILIMIO U CETMEHTHBIE); IOTEPH OT yTeueK yepes
nradparMeHHOE YIUIOTHEHUE U Hal0aHIaXKHBIHM 3a30p; MOTEPH OT BIAKHOCTH Tapa.

65. OnTrManbpHast CTETIeHb MapIHaTbHOCTH CTYTICHH.

66. Hasnauenue yruloTHeHMH B TypOMHE W TpeOoBaHMS K HMM. Tumbel ymiuoTHeHui. Cxema
1aOUpHUHTOBOrO YIUIOTHeHMsA. TeueHwe mnapa uyepe3 ymiuotHeHue. Ilpomecc pacmmpeHus mapa B
yitoTHeHun B NS -nuarpamme.



67. Onpenenenue MPOTEYKH Mapa yepe3 JTaOUPUHTOBOE YIJIOTHEHHE.

68. M3o0paxkeHue mpoliecca paciupenus napa B NS -auarpamme Juist CTyIEHH.

69. KoMnoHoBKY mapoBbIX TypOUH pa3IMyHOTO Ha3HAUYEHUS: MIpeiebHasi MOIIHOCTh OJJTHOIIOTOYHOU
KOH/ICHCAIIMOHHOM TYpOHMHBI; CITIOCOOBI MOBBILICHUS TPEACTHLHON MOIIHOCTH; OINIPEIeIEHUE pa3MepoB
MOCJIEHEH CTYNEeHN; KOMITOHOBOYHbIE PEIICHMS], TOKA3aTeIN HaJJe)KHOCTH U SKOHOMUYHOCTH MapOBBIX
TypOUH.

70. OcHOBBI BBIOOpa KOHCTPYKIMK TypOuH. [lenenue cTyneHeil KOHIeHCAMOHHBIX TYpOUH Ha TPYIIIbL.
CriocoObl yBenmMUeHUs MpenesbHOM MOUTHOCTH. OJHOMOTOYHBIE M MHOTOMOTOYHBIC, OAHOBAIBHBIC H
MHOTOBJIbHbBIE TYPOUHBI.

71. PacuetHas MOINHOCTh TypOWHBL. BpIOOp Temomepenasa W TUNA PETYIHPYIOIMIEH CTYIEHH.
IIpeaBaputenbHas OLIEHKA pa3sMepOB IEPBOU U MTOCIIEIHEH HEPEryIUPYEMBIX CTYIICHEH.

72. OmpeneneHue 4ucia CTylEHEW M paclpeaesieHHe Teruionepenana Mexay HUMH. OCOOEHHOCTH
pacuera CTyneHel OTAENIbHBIX I'PYII KOHAEHCAIIMOHHBIX TYpOUH.

73. Ilpubnmxennas ouenka KIIJ] rypOoarperara u oTebHBIX OTCEKOB MPOTOYHOM YaCTH TYPOUHBI.

74. Bb160p 4acTOTHI BpaIllEHHsI, YUCIIa BAJIOB M IUIMHIPOB TYPOHUHBI.

75. OceBble yCHIINS B TYpOMHAX U CIIOCOOBI X YPaBHOBEIITMBAHUS.

76. OCHOBHBIE pacyeTbl MPH MPOCKTUPOBAHUM MHOTOIMJIMHAPOBOM MapoBOi TypOWMHBI: MOCTPOCHHE
mpolecca pacliupeHus napa B IPOTOYHOM 4YacTH TypOMHBI U OLEHKH €ro pacxoja Uisl peaau3aluu
TpeOyeMoii MOIITHOCTH TypOoarperara;

77. Pacder uucia CTyneHel U pachpe/esieHre TeIyIonepenaioB Mo CTYNEHsIM TypOUHBL, BEIOOP YaCTOTHI
BpallleHUs1 BaJIOIIPoBOJa TypOoarperaTos.

Oo0pa3en 0usteTa Ko BTOpOi py0OeskHoil arrectauuu (7 cemecTp)

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
NHCTUTYT DHEPTETHUKHN
KA®EJIPA "TEIIVIOTEXHHUKA U THPABJIUKA"

BuaerNe 1

Bropas pyOexHas arrectamus (7cemectp)

,Z[I/ICIII/IHJII/IHaI «BHeprocﬁepeme}me B TCIJIOOHEPI€TUKE U TCIJIOTCXHOJTOTUHN»

1 | Kakue MCTObI UCTIOJIB3YIOTCA IJIA OPCACIICHUA KOJIUYCCTBA HOTpe6H${eMOFO TONINBA?

N

3aueM HEOOXOAMM KOHTPOIb U YUET SHEPropecypcoB?

3 | B yem 3akimrogaercs MOJIEpHHU3AIUS CUCTEM OTOIUICHHS 3IaHNI, HAIPaBJICHHAS HA
YMEHbIIIEHUE TEeTONOTpeOIeHNs?

3aB. xadpeapoit «T u I'» P.A-B. Typnyes « »

7.22 Bompochl K 3a4eTy M0 JUCHUILINHE

=

Knaccugukarus 31eKTpu4ecKkux cTaHIMKA U MECTO TYpOOMAIINH B HUX: MapKUPOBKH MAaPOBBIX
Typ6uH TOC u ADC u ocHOBHBIE CBEJICHUS 00 UX KOHCTPYKIUSX.

Posnb mapo- 1 ra30TypOMHHBIX YCTaHOBOK B SHEPI€TUKE U JIPYTUX OTPACIIsX.

Oco0OeHHOCTH TEIUIOBBIX cXeM NMapoTypOuHHbBIX ycTaHOBOK TOC nu ADC.

Mecto napoBoif TypOUHBI B TEPMOIMHAMUYECKOM IHKIIE.

[Tokxazareny 5KOHOMHUYHOCTH MAPOBLIX TYPOUH U TypOOYCTaHOBOK.

OcobeHHOoCTH TemIoBbIX cxeM TypooyctaHoBok TOC u ADC.

[TpunuMn neiicTBus mapoBoi TYpOUHBI U €€ MECTO B SHEPTeTHUECKON YCTaHOBKE.

TumnoBsle KOHCTPYKIIUH NTAPOBOH TypOUHBI.

[TpuHIMNIHATBHBIE CXEMBI TAPO- U Ta30TypOMHHBIX dHepreTudyecknx ycranoBok TOC u ADC.
10 BnusiHre ocHOBHBIX apaMeTpoB napa Ha 3¢ (HEeKTUBHOCTh MapOTypOUHHON YCTAaHOBKH.

11. BriusiHue KoHEYHOTO N1aBiieHus Ha 3 ()EKTUBHOCTH PabOThI TYpOOYCTaHOBOK.

12. Iuksnel napoTypOuHHBIX ycTaHOBOK. KIIJ] TypOuHBL.

13. TIpoMexxyTOUHBII MeperpeB napa mapoTypOHMHHBIX YCTaHOBOK.

©COoNoOA~WN



14.
15.

16.
17.

18.

19.

20.

21.
22.

23.

24,
25.

26.

27.
28.

29.

30.

31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,

46.

47.

48.

PerenepaTuBHBII OIOTPEB MUTATEIHLHON BOBI TAPOTYPOUHHBIX YCTAHOBOK.

[ToHsATHE MOUIHOCTH: WJIEAILHOW TYpOMHBI, BHYTpEHHEH, 3()()EKTUBHON, 3IEKTPHUECKOM,
HOMMHAJIBLHON U PaCYETHOM.

AoGcomoTHbie 1 oTHOCUTEIbHBIE KIT/I.

Knaccudukanust TypOuH. Y caoBHbIE 0003HAYCHUS TYpOHH.

TennoBoii npouecc TypOUHHON CTYIICHH.

OcHOBHBIE ypaBHEHHs II0TOKa I CXXUMAcMOW JKUAKOCTH: COCTOSIHMS, HEpa3pbIBHOCTH,
KOJIMYECTBA JABM)KEHUS, COXPAHEHUS SHEPTUH.

XapakTEepUCTUKH ITOTOKA IIPU PACUIMPEHUU Ta3a B KaHauax. [[apameTpbl MOIHOrO TOPMOKEHHUS.
Kondyzopnoe u nuddy3opHoe TedeHHE TOTOKA.

Omnpenenenne BBIXOAHON CKOPOCTH P pacIIMPEHUH ra3a B HEIOBUKHOM KaHalle.
Kputndeckne mnapameTpbl M KpuTHYecKass cKopocTb. Kputmyeckuii pacxon. IIpuBeneHHBI
pacxoa. 23. l3MeHeHuE NPOXOAHOIO CEUEHUs KaHala B 3aBUCHUMOCTHM OT OTHOCHUTEJIBHOTO
JaBJICHHUS.

Pacmmmpenne raza B KaHamax ¢ HoOTepsAMHU pacrnojaraeMoil sHepruu. CyxuBarouigecs Hu
pacumpsitonrecs kaHaiabl. @opMbl KaHaIOB TYpOMHHBIX pemeTok. OTKIIOHEHUE TOTOKa B KOCOM
cpese TypOMHHBIX pemeTok. [IpeaenbHoe OTKIOHEHHE B KOCOM cpese.

['eomeTpuueckue U ra30AMHAMUYECKUE XapaKTEPUCTUKHU PEIIETOK TYpOUHHBIX MPOodUieH.
OO0TekaHue MOTOKOM OJMHOYHOTO TypOWHHOTO MpO(UiIsl B 3aBUCUMOCTH OT T€OMETPHUYECKUX U
PEKMMHBIX [1apaMETPOB.

[Torepu TypOunHOrO mpOdMIs: mnpodUIbHBIE, KPOMOYHBIC, KOHIIEBBIE, BOJHOBBIC, OT
HECTAllMOHAPHOCTH MOTOKaA.

KoadduumeHTs! cCKOpOCTH, TOTEPH pacroiiaraeMoil SJHEpPTuH, pacxoja.

KoHCTpyKIIUs CTYIIEHN OCEBOI0O THIA: CHCTEMA YPAaBHEHUH JJIsl pacYETOB TEPMO- U
ra3o/IMHaMUYEeCKUX MTPOLIECCOB B IPOTOYHOM 4acTU TYpOUHHOM CTYyNEHM; TEIJIOBAsl Juarpamma
IPOLIECCOB NMPe0Opa30BaHMsl SHEPTUN B TYPOMHHBIX PEIIETKAX; CTENIeHb PEaKTUBHOCTH
TYpOMHHOMN CTYIEHU; TPEYTOJIbHUKU CKOPOCTEW U METOJUKA UX pacuerTa.

MoOIIHOCTh U 5KOHOMUYHOCTb TYPOUHHBIX CTYNEHEH: YpaBHEHU JUIsl pacyeToOB YCWINHN U
MOIIIHOCTH TYpPOUHHOM CTYIEHH; OTHOCUTEIbHBIN JTonaTounbiit KI1J] cTynenu; AByXBeHEUHbIE
CTYIIEHU CKOPOCTH.

Br160p TYypOMHHBIX pemIeToK Ui TYpOHMHHBIX CTYIEHEH: reOMEeTpHUeCcKue, ra30JMHAMUYECKHE H
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BEIOOP THIIA JIOMATOK JJIsl PEIIETOK CTYyIEHEH;
orpeziesieHue 3KOHOMUYHOCTH COIUIOBOI U pabouell pereToxk.

MetoarKka TEmI0BOro M a3poIMHAMHUYECKOTO pacyeTa TYpOMHHOMN CTYTIEHH.

Metoanka aspoIMHaAMUUYECKOTO pacyeTa TYpOMHHOM CTYTIEHH.

Buzpsl noteps B TypOMHHOI cTyNeHU U ee OTHOCUTENbHBIN BHyTpeHHH KIT/I.

[Torepu B TypOMHHOI CTylIeHM Ha TPEHHE JUCKA U JIOMIATOYHOI0 OaH1aXka.

[Torepu B TypOMHHOM CTYNEHU OT MaplHaIbHOIO MOABO/A Mapa.

JlabupuHTOBBIE YIUIOTHEHHUS U MOTEPU B TYpOMHHOM CTYNEHU OT yTE€ueK; MOTEPU OT BIAKHOCTU
BO/ISIHOTO T1apa; 3aBUCUMOCTh OTHOCUTEIbHOTO BHyTpeHHero KII/I crymenu ot mapametpa U/Cy,
Pacrnionaraemsle Temonepenaabl CTyIEeHH, COIUIOBOM U paboyueil pereToxk.

CreneHpb peakuuu TypOMHHON CTYIEHH.

AKTHBHBIE U pEAKTUBHBIE IOTEPU B TYpOMHHOM CTYIIEHHU.

AOGCONIOTHBIE U OTHOCUTEIBHBIE CKOPOCTH MTOTOKA B CTYIEHU U UX OINpeJIeeHue.

TpeyronbHUKHN CKOpOCTEN B TYpOMHHOMN CTYIEHH.

[TpeoOpa3oBaHue sHEPrUM Ha paboYUX JOMATKaX.

Oxkpy’KHOE U 0CEBOE yCUJIUE MIOTOKA Ha JIOMAaTKaXx.

. MomHocTs u yaenbHast paboTa CTyIEeHH.

[Torepu pacmonaraemMoil sHepruuM B coIjlaX, Ha paboyMX JomaTKax TYpOMHBI U C BBIXOIHOM
CKOPOCTBIO.

Omnpenenenne BHIXOAHOW OTHOCUTENBHOM CKOPOCTH MOTOKA M3 Bpalllalollerocss KaHaiga padodux
PELIETOK.

Metonuka pacuera TypOMHHOM CTYINEHHU: BBIOOP HCXOAHBIX XapaKTEPUCTUK M IapaMeTpoB
TypOUHHOW CTYIEHH.

Meronauka pacuera TypOuHHO# cTyrnenu ¢ d/I>10...13;



49. OcoOeHHOCTH pacyeTa U NMPOSKTUPOBAHUS CTYIEHEW C JUIMHHBIMH JIONATKaMU, 3aKOHbBI 3aKPYTKU
TypOUHHBIX JIOTIATOK.

50. BeiOop xapakTepuCTUK CTYIICHH.

51. OnpeneneHne OCHOBHBIX N€OMETPUUECKUX MapaMeTPOB (CPEAHUN TUAMETP, BBIXOAHBIE BBICOTHI,
YIJbl BBIXOJA MOTOKA, THUI MPO(UIIS JOMATOK, YIJbl YCTAaHOBKH NPOGUIS, BETUYUHBI XOP/,
OTHOCHUTEIIbHBIEC Y a0COTIOTHBIE IIAary JIOMATOK, 3a30Pbl U NEPEKPHIIIN U T.I1.).

52. Crenenp napuuaibHOCTU. PacueT pemnieTok mpu 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

53. Mcnonp30BaHNe a’pOJAMHAMHUYECKUX XapPaKTEPUCTUK PEIICTOK Mpu uX pacdyere. Hopmamu Ha
po(dUITN COTIOBBIX U Pa0OUYUX JIOMAaTKaxX. Y CIOBHbIE 0003HAYEHUSI TUTIOB MPOQPHUIICH.

54. Oco0eHHOCTH pacueTa CTYNEeHH C «IJIMHHBIMUY JlonaTkamu. [IoHsATHE «ITUHHBIX)» JOMATOK.

55. MI3mMeHeHne peakTHBHOCTH IO BBICOTE JIOMATKU. MeToab! Mpo(pUIpoBaHus JITMHHBIX JIOMATOK.

56. KOHCTpYKTHUBHOE BBITIOJIHEHUE COIJIOBBIX U Pa0OUUX JIOMATOK. THITBI XBOCTOBUKOB U OaHaxKeH.

57. 306pakenue mmpouecca paciupenus napa B NS - auarpaMme uist CTyIIEHH.

58. [IpoekTrpoBaHKe U KOHCTPYKIIMH CTYIIEHEH MapoBbIX TYpPOHH: 0COOEHHOCTH KOHCTPYKIUN
TYpOMHHBIX CTYyIMEHEH /Ui IWIMHAPOB MAPOBBIX TypOUH; IPaBUiIa UX MIPOSKTUPOBAHUS U
HOpPMAaTUBHBIE TOKYMEHTbI; 0COOEHHOCTH PainajibHO-OCEBBIX CTYICHEH.

59. HazHaueHue TypOMHHBIX CTYIICHEH CKOPOCTH.

60. Termoroit portecc u KIIT TypOuHHO# cTyreHn ckopocTd. ONTHMaIbHOE OTHOIIEHHUE CKOPOCTEH
y JUIsl TYpOMHHON CTymeHu ckopocTu. OrpeneneHne CKOPOCTel Ha BBIXOJE U3 PELIETOK U

Cs

[OTEphb paciojlaraeéMoi SHepPruu.

61. M300pakenue npolecca paciiMpenus B TYpOMHHOM cTynenu ckopoctr B NS - nuarpamme.

62. JlononHuTenpHbIe MOTEPH CTYNEHU. BHyTpeHHss1 paboTa 1OTOKA, OTHOCUTENbHBIM BHYTPEHHUI
KII/ ctynenu.

63. JlononHuTeNbHbIE NOTEPU CTYNEHHU: MOTEpU TPEHUS AMCKA U JIONATOYHOro OaHAaXka; MOTepH,
CBSI3aHHBIE C APIIUATBLHBIM ITOJIBOIOM Tapa (Ha BEHTWISIIUIO U CETMEHTHBIE); TIOTEPU OT yTeueK
yepe3 nuadparMeHHOE YINIOTHEHHE U Ha0aHIaKHBIN 3a30p; IOTEPHU OT BJIAXKHOCTHU Hapa.

64. OnrTuManbHas CTENEeHb MapUUAITBHOCTH CTYIICHH.

65. Hasnauenue ymniaoTHeHMH B TypOuHe M TpeOoBaHUs K HUM. Tumbl ymioTHeHu#. Cxema
nabupuHTOBOTO yIoTHeHHs. TedeHue mapa uepe3 yroTHenue. [Iporecc pacmmpenus mapa B
yiiotHenuu B NS -nuarpamme.

66. Onpenenenne MPOTEUKH Mapa yepe3 JaOUPHUHTOBOE YIUIOTHEHHUE.

67. U306paxenue npoliecca pacumpenns mapa B NS -auarpamme uist CTymeHm.

68. KoMImoHOBKM TTapOBBIX TYpOWH pa3IMuHOTO HA3HAUEHHS: MTPEIeIbHAS MOIITHOCTD OJTHOTTIOTOYHOM
KOH/IEHCAIIMOHHOM TypOMHBI; CIIOCOOBI MOBBILIEHNUS NPEeAEIbHON MOIIIHOCTH; OIIpeIesIeHIEe
pa3MepoB MOCIETHEN CTYIIEHN; KOMITOHOBOYHBIE PEIICHUS, TOKA3aTeNIN HaJIS)KHOCTH U
SKOHOMHYHOCTH MapOBBIX TYpOHH.

69. OcHOBBI BBIOOpa KOHCTPYKIHMH TypOWH. [leneHue cTymeHeld KOHICHCAIIMOHHBIX TYpOWH Ha
IPYTIIIBL.

70. CiocoObl  yBeNUYCHHST TIPEJCIbHONH  MOIIHOCTH. (OJHOMOTOYHBIE ¥  MHOTOIIOTOYHBIE,
OJTHOBaJIbHbIE U MHOTOBAJIbHbIE TYpOUHBI.

71. PacueTtHass MOIIHOCTH TypOuWHBL. BbIOOp Temsomepenana W TUTA PETYIUPYIOMIEH CTYICHH.
[IpenBapuTenbHas OLEHKA pa3MepOB NMEPBOM U MOCIIEAHEN HEPETyIUPYEMbIX CTYIEHEH.

72. OnpenieneHne Yuciia CTyNeHEH M paclpeneieHne Tervionepenana Mexay HuMmua. OcoOeHHOCTH
pacuera CTyneHel OTJeNIbHBIX IPYII KOH/AEHCAIIUOHHBIX TYpOUH.

OOpa3en 0uJieTa K 3a4eTy Mo AUcCHUILINHE (7 ceMecTp)

I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKWIA YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADE[IPA "TENJIOTEXHUKA U I'/IPABJIUKA"

I[I/ICI_II/IHJII/IHaI «TypﬁI/IHbI TCIJIOBBIX H ATOMHBIX J3JICKTPHYCCKHUX CTAaHIHUI»

BUJIET Ne 1




1. | BiusiHue OCHOBHBIX ITapaMeTpoB Mapa Ha 3(pPEeKTUBHOCTD NApOTYPOMHHOM YCTaHOBKH.

2. | [TonsiTHE MOIIHOCTH: HJEaIbHOM TYpOWHBI, BHYTpeHHEH, 3¢ (EeKTUBHON, 3IEKTPUUECKOMH,
HOMUHAJIbHOU U PACYETHOM.

3. | XapakTepuCTUKM TIOTOKAa IPU pACIIMpPeHWH Tra3a B KaHamax. [lapameTpsl MOJIHOTO
topmoxenus. Koudysopnoe n muddy3opHoe TeueHne noToka.

3aB. kadenpoii
«TennorexHuka v TUIPaBIUKA» P.A-B. Typnyes

7.4. Bonipocsl K nepBoii py0ekHoi aTTecTannu_(8 cemectp)

1. OGecneueHue HaJIEKHOCTH OCHOBHBIX JJIEMEHTOB IapOBbIX TYpOMH: pacueT OCEBbIX YCHWIMH B
BaJIONPOBO/JIE TypOoarperarta u CrocoObl UX KOMIICHCAIIHH.

2. CraTnueckasi IpOYHOCTh paboyunX JONATOK CTYHEHEH.

3. OOmasi xapakTepuCTUKa MEPEeMEHHBIX PEeKUMOB: [IOHSATHE TEpEeMEHHOro (HEpacyeTHOTO) peXhMa
TypOMHHBIX PEIIETOK U TYPOUHHOM CTYIEHHU.

4. OCcOOCHHOCTH TEPEeMEHHOro peknma TypOuHHOH crynenu ¢ 6h=0,/1><10. IlepemeHHbIl pexuM
pa0otsl rpynmnsl cryneHeil. 3akon Crogonsi—droresns.

5. [lepeMeHHBIN PEKUM CYKUBAIOIIUXCS U PACHIUPSAIOMIUXCS pelIeTOK. MaHEeBPEHHOCTh U IIPOrpaMMBl
peryaupoBaHUs YHEPrOOIOKOB.

6. Xonocroit xox Typboarperara. MoTopHbIi pesxuM. Pexum ropsiaero Bpamiaromerocst pesepsa. Cerka
OTHOCHTEJIBHBIX PaCXOJI0B.

7. IIpenenbHOE OTHOIIEHUE AABJICHUHN /ISl pacUIMpsOIIencs peleTku. M3Menenue crenenu peakuuu u
pacxoza napa yepes CTyIeHb.

8. KIIJI ctynenu nmpu n3MEHEHHUN PeXHMa ee padoThI.

9. Pacuet nepeMeHHOr0 pexuma padoTsl cTyneHu. [TpubinxeHHble METOAbI pacueTa.

10. YcnoBust pabOTHI peTyIUPYIOIUX U TOCIETHUX CTYIIEHEH TypOHH MPH MEPEMEHHOM TPOITYCKE Mapa.
11. PacnpeneneHue JaBieHUN M TeMJONEpenajoB B CTYNEHSIX TYpOMHBI NMpPH U3MEHEHHU pEeXHMa
paboTHI.

12. BausiHue OTKJIOHEHUs HayaJbHBIX TapaMEeTPOB BOASHOTO Mapa, HapaMeTpoB IPOMIIEperpeBa u
JIaBJICHUS B KOHJIEHCATOPE HAa MOLTHOCTh TypOUH. BiusiHue HavanbHOTrO NaBieHus. BausHue HauanbHON
TEMIIEPATYPHI U TEMIIEPATYPbI IPOMIIEpErpeBa. BiusHue KOHEUHOro 1aBIEHHUS Ha MOIIHOCTD I1apOBOM
TypOUHBI

13. Crioco6s! (cucTeMsbl) mapopacrpe/ieeHus MapoBbiX TypOuH. [lpoccenbHoe napopacnpeeneHue.
ComnoBoe mapopactnpenenenne. OOBoIHOE TapopacipeieseHue.

14. TemsoBoit mporecc TypOWHBI TNpPH TNEPEMEHHOM IPONYCKE IMapa B pa3jIMYHBIX CHCTEMax
napopacrnpezaeneHus. Pacnpeaenenue NoToKoB apa MKy COIIOBBIMU CErMEHTaMHU.

15. M3meHenune naBieHUi Mapa 3a peryJupyrlolMMU KJIAallaHaMU U B KaMepe peryiupyromieil crynenu
IIpY MEPEMEHHBIX pacxoax napa.

16. Be16op cuctemsl mapopacnpenenenus. PerynupoBaHue MOIHOCTH TYpOUHBI CIOCOOOM CKOJIB3SIILEro
JaBJICHUS.

17. JlmarpamMMa peKMMOB KOHJEHCAllMOHHOW TypOuHbI. Pacxon mapa Ha xojoctoi xoj. M3meHenue
SKOHOMHUYHOCTHU U HAJIEKHOCTH.

18. M3MeHeHue TeMIiepaTypbl CBEKEro Mapa U MpOMeKyTOUHOTo Meperpena.

19. Bnusaue naBieHHs OTpaOOTaBIIEro mapa. YHHUBEpCalbHAs 3aBUCHMOCTh W3MEHEHHsSI MOIIHOCTH
KOH/IEHCAIIUOHHOM TYpOMHBI OT KOHEUHOTO JaBJICHHUS.

20. OceBsle ycuust TYpOUHBI IPU TIEPEMEHHOM PEKUME.

21 TypOuHBI 1T KOMOWMHUPOBAHHOM BBIPAOOTKHU TETIJIOBOM M AIIEKTPHUYECKON SHEPTHUH.

22. TypOuHBI ¢ IPOTUBOAABICHUEM, CBS3b MEX/1Y MPOTUBOJIABICHUEM U HArpy3Koil TypOHHBI,
0COOEHHOCTH KOHCTPYKTUBHOT'O O(OPMIICHUS TYPOUHBIL;



23. TypOuHBI ¢ IPOMEKYTOYHBIM PETYIHPYEMBIM O0TOOpOM mapa (tum T) U uX AuarpaMMbl PEeKHUMOB,
IPOLIECCHl paciuupenns napa B NS - quarpamme, auarpaMMbl PEKMMOB, KOHCTPYKTHBHOE O0(OpMIICHUE
TypOMH, IOBOPOTHBIE AUArPAMMBI;

24. TypbuHsI ¢ AByMs perynupyembiMu otOopamu napa (tur I1T), nuarpaMMmel pexiuMoB.

25. TypOunsl ¢ NBYXCTYyMEHYAThIM OTOMHUTEIBHBIM OTOOPOM IMapa. DHEPreTHYECKUE XapaKTEPUCTUKH
TEIUIO(PUKAIIMOHHBIX TApOBBIX TypOuH. KOHCTPYKIINH TETIO(PHUKAIIMOHHBIX TYPOUH.

26. HazHayeHne KOHJIEHCALMOHHBIX yCTpoicTB. Tumbl koHAeHcaTOpoB. KOHCTpYKIMS TOBEPXHOCTHOIO
KOHJIEHCaTopa.

27. Cxema KOHJECHCAI[MOHHON YCTAHOBKHU U €€ 3JICMEHTHI.

28. Cxema KOHJCHCAIIMOHHOM YCTAaHOBKH U YCTPOMCTBO KOH/ICHCATOPA.

29. TemnoBele mpoliecchl B KoHAeHcaTope TermnoBoii 6ananc KoHaeHcaTopa. KomndyecTBo Bo3ayxa,
nocrymnarouiee B KoHjaeHcarop. IlapruanbsHble 1aBieHus napa 1 BO3ayxa.

30. Temmeparypa KOHJEHCATA U €r0 MePeoXIaKIeHHE. 30HBI MACCOBOM KOHJICHCAIIUH U OXJIAXKICHHS.
ITapoBoe conpoTHBIIEHHE KOHAEHCATOPA.

31. [lopsaoK TEmIOBOTO pacueTa KOHAEHCAaTOpa. BIOOp KpaTHOCTH OXJIaXKIACHUS U CKOPOCTH JBMKEHUS
BOJIbI B TpyOKax. Pacuer moBepXHOCTH OXJIaXI€HHsI, YUCIIa XOJ0B BOJIbI, YUCIA TPYOOK M UX JUIMHBI,
pa3MepoB TPYOHOU JOCKH.

32. KOMIIOHOBKM M KOHCTPYKLHH KOHAEHCAaTOpOB NAapoBbIX TypOMH. IIpMHIMIBI panuoHalbHOM
KOMITOHOBKH TPYOHOTO ITyuKa.

33. IlocTpoeHue TEIIOBBIX XapaKTEPUCTUK KOHJEHCATOpa IPU U3MEHEHUH pacxo/a napa, TeMIeparypsl
Y pacxoja OXJIaXJAroIIEeH BOABI.

34. 'upaBauyeckoe conpoTuBiIeHue KoHaeHcaTopa. CoeTMHeHNE C BBIXJIONHBIM NaTPpyOKOM TYpOUHBI.
METOJIMKA pacueTa KOHJIeHcaTopa.

35. OCHOBBI 3KCIUTYaTallul KOHJEHCALMOHHBIX YCTAHOBOK: XapaKTEepUCTHKA KOHACHCATOPA U
MIEPEMEHHBII PEKUM €To PadOThI; BO3yX00TCACHIBAIOIINE YCTPOHCTBA; OCOOCHHOCTH IKCILTyaTalluH
KOH/IEHCAllUOHHOM YCTaHOBKH.

36. Bo3ayxooTcachIBalONIMEYCTPOHCTBA. XapaKTEPUCTUKA MAapOCTpyiHOro MKekTopa.KoHmeHcaTHble u
LHUPKYJIALUOHHbBIE Hacochl. KOHCTPYKIIMHM HAcOCOB.

37. CucremMbl aBTOMaTHUYECKOTO PeryImpoBanusi: ocHoBHbIE 3agaun CAP u npuanunuansHas cxema CAP
TypOoarperaTa; CTaTHYECKOE M aCTaTUYECKOE peryJIMpoBaHue; NapajuienbHas paboTa TypooarperaTtos B
cetu; cxemMbl CAP KOH/IEHCAIMOHHBIX U TEIUIO(PUKAIIMOHHBIX TypOUH.

38. Cucrembl aBapuitHOM 3aIUThl TYpOOArperaToB: OCHOBHBIE CUCTEMBI 3aIUThI TAPOBBIX TYPOHH;
0COOEHHOCTH CHUCTEM 3alIHUTHI I KOHICHCAIIMOHHBIX U TEIUIO(PUKAIIMOHHBIX TypOuH; TpeOOBaHUs
I'OCT k cuctemam peryaupoBaHUs U 3allIUThI TypOoarperaros.

39. Cucrembl MacllOCHa0KE€HUSI TAPOBBIX TYypOWH W OCHOBHBIE TpeOoBaHUS K HHUM. CXeMsl
MaclIOCHAOKeHUs; SKCIUTyaTalusi TYpOMHHBIX Maced. KOHCTpYKIMH TOAIIMITHUKOB BaJONPOBOAA
MapoBbIX TypOUH. ABapuiiHas cMa3ka TypOuH. TypOuHHOE Macio. DIeMEeHThl CUCTEM MaCIOCHA0KEHHUS.
40. BuOpaunoHHast HaJle)kKHOCTh TypOoarperatoB. BreicokodyacToTHas BuOpanus TypOoarperara.
HuskouactotHas Bubpanus. Bubpanus o00poTHOM yacToThl TypOOarperata. KoHTposb 1 HOpMBI
BUOparuu TypOoarperara. MeTo bl Mpeaynpex/1eHus MOBIICHHON BUOpAIlui BaJOPOBO/A.

41. CymiecTByromnye cucTeMbl BAOPOMOHUTOPUHTA U TUATHOCTHKHU.

42. KoneOGaHust T0MATOYHOTO anmapara TypOouH: (opMbl KosiebaHuit pabourX JIONATOK; pacyeT 4acToT
Kos1e0aHui aKeToB JIONATOK; BUOpallMOHHAs TuarpaMma JIOMaToYHOro anmnapara; IpaBuia OTCTPONKH
OT PE30HAHCHBIX COCTOSTHUM.

O0pa3en 0uJieTa Kk nepBoii pydexxHoil arrecranuu (8 cemectp)

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U I'HJ/I[PABJIMKA"

Buier Ne 1

Hepesas pybeorcras ammecmauus (8 cemecmp)

Juctmmumaa: «TYPBUHBI TEINIOBBIX 1 ATOMHBIX SJIEKTPHUYECKHX
CTAHIIUM»

1 | Cxema KOH/ICHCAIIMOHHOW YCTAHOBKH U €€ DJIEMEHTHI.




2 | Haznauenue KOHACHCAIMOHHBIX YCTPOMCTB. TuIbl KOHAEHCATOpOB. KoHCTpyKIwms
MOBEPXHOCTHOTO KOHJIEHCATOPA.

3 | KOMMNOHOBKM W KOHCTPYKIIMM KOHJIEHCATOPOB MAapOBBIX TYypOuWH. [TpuHMIBI
paLMOHAIBHON KOMIIOHOBKU TPYOHOTO My4Ka.

3aB. kadpeapoii «T u I'» P.A-B. Typnyes « »

7.5. Bonipochl K0 BTOPOIi py0e:kHoii atTecTanmnu (8cemectp)

43. PacueTbl Ha MPOYHOCTh OCHOBHBIX JI€TaJIel cTaTopa TypOMHBI: KOHCTPYKLUH M PacdeThl TOJIIHHBI
KOpPITYyCOB TYpOMH; HAaINpsDKEHHOE COCTOSHHUE (DIAaHIIEBOIO pazbeMa KOPILyca; OICHKH HAJEKHOCTH
nuadparMm; Matepuasbl, IPUMEHSEMBbIE A1l U3TOTOBJICHUS MTAPOBBIX TYPOUH.

44. KoHCTpyKUMH KOpIYcOB, MX Marepuan u pacuer. OOoiimbl. Temmnossle pacummpenus. Pacuer
(1aHLEBOro COEUHEHUS.

45. ComuloBble 1 Hanpasisonue jonatku. Comsosble cerMeHThl. Kperienue.

Koncrpykuun u marepuan auadparm. Kpemnenue nmadparm. Pacuer amadparm. AuadparmeHHsle
YIUIOTHEHHUS.

46. KoHCTpyKIIMM KOHIIEBBIX YIJIOTHEHUH TypOuH. TpyOonpoBObl KOHLIEBIX YIUIOTHEHUH.

CucreMsl napopacnpeziesieHus TypOUH.

47. Opranuzanus TeMIEpaTypHbIX pacUIMpeHHi poropa M crtaropa TypOuHbl. OTHOCHUTENbHbIE
yanuHeHus. UKC-MyHKT TYpOUHBI.

48. KoHCTpYKIIMU U OLIEHKH HAaJIe)KHOCTH 3JIEMEHTOB BaJIONPOBO/ia TypboarperaTa: OlleHKa HaIeKHOCTH
poTOpa NapoBoil TypOMHBI; pacueThl KPUTUYECKUX YACTOT BpAILlEHUsI POTOPA; HANPSKEHUS U
nedopmauy BO BpallaomeMcs JUCKe; pacueT HalpsKeHUH B MCKE; ONpeieIeHue HaTAra u
0CBOOOKJAIOIIEH YaCTOTHI BPALICHHUST; TPEOOBAHUS K HAJIS)KHOCTH M PECYPCHBIM XapaKTEPHUCTUKAM
POTOPOB MAPOBBIX TYPOUH.

49. KoHeTpyKuuu 1 Matepuan pabouux jonarok. KoHieBas 4acTp J10naTok U OaHJaXu. XBOCTOBUKH
JIOTIATOK. 3aMKOBBIE coeiMHeHHs. Pacyer nmomatok Ha mpouyHocTh. Bubpamms momatok. OtcrTpoiika
JIONATOK OT ONACHBIX BUOpAIUii.

50. PoTtopsl TypOuMH u X KOHCTpYyKIuH. Kperuienue neranell Ha Bary. Pacder IHMCKOB HA MPOYHOCTS.
Pacuer Basma Ha mpouHocTh. Kputuueckas yacrora BpauleHus poTopa. Marepuasnsl JAUCKOB, BajloB,
LeTbHUKOBaHHBIX poTopoB. CoennHuTenbHble My()THI. BaionoBopoTHOE yCTpOICTBO.

51. OcHOBBI 3KCIUTYaTalluu TYpOOarperaToB: 3a/laui HKCIUTyaTallui U KPUTEPUU HaJIeXKHOCTH B paboTte
TypOMH; 0COOEHHOCTH ITyCKOB M OCTaHOBA TypOUH.

52. Cxema ycTpOMCTBa aKTUBHOM U peakTUBHOMN TypOHHbI. [IoHSATHE perylIupyromux 1 He
pPEryJIMpYEMBIX CTYIIECHEH.

53. Mcnonp30BaHue MOTEPU € BBIXOIHOM CKOPOCThIO B cTyneHsx. Koadduiment Bo3Bpara temna. [Torepu ot
JPOCCENNPOBAHMSI BHE POTOYHOM 4acTu TypOHHBI.

54. OcHOBHBIE TPEUMYIIECTBA MHOTOCTYIIEHUAThIX TYpOUH.

55. Dpo3us pabouux JIOMATOK U CIIOCOOBI OOPHOBI C HEM.

56. Konuesble ymoTHeHus: TypOouH. Cxema 0TBOJa M MOJBOJA Mapa B YIUIOTHEHUHU. THIIBI KOHIIEBBIX
YIJIOTHEHHM.

57. 3ajaun perynupoBaHHs TypOMH. YpaBHEHME MOMEHTOB TypOoreHeparopa. YCIIOBHE MOCTOSHCTBA
4acTOTHI BpallleHUS.

58. IlpuHuMIUanbHBIE CXEMBI peryiaupoBaHus. OCHOBHBIE JIIEMEHTBI CHUCTEM pETyIUPOBAHMS.
Perynstopel ckopoctu. 3onotHuku. CepBomoropbl. OOpaTHas cBsi3b. MexaHM3M  yHpaBiIeHUS
(cunxponuzarop). Perynupytomiue Kianassl.

59. CratucTrueckas XapakTepHCTHKA PETYJIHPOBaHKS TypOOTreHeparopa.

60. CreneHb HEPAaBHOMEPHOCTM U HEUYBCTBUTEIBHOCTH. PamnmoHanmbHass ¢opma cTaTHYecKon
XapaKTePUCTHUKH.

61. PaGoTa perynupoBaHus IPH MapaieIbHOM BKIIFOUEHUN T€HEPaTOPOB.

62. OCHOBBI CTATHCTUYECKOTO MPOCKTUPOBAHISI PETYITHPOBAHUS.

63. [lepexoHbIe MPOLIECCHI PEryIuPOBAaHUS TYpOUH.

64. OcoOCHHOCTH PeTyIMPOBaHUS TeTUTIO(PUKAIMOHHKBIX TYpOuH. [loBOpOoTHEIE TradparMel.



65. OCOOEHHOCTH PETYITMPOBAHKS TYPOHH C MPOMEKYTOYHBIM ITEPETPEBOM.

66. 3amaun ¥ BHUJIBI 3AIIUT MAPOBHIX TYpOUH. 3aIlMTa OT MOBHINICHUS CKOPOCTH BpaieHus. Pene oceBoro
capura. IlpemoxpanutenvHble U oOpaTHble KianaHbl. CTOMOpPHBIE M OTCEUYCHHBIE KJIAaHBbI.
CepBOMOTOpHI KJIAIIaHOB.

67. OCHOBBI PEMOHTA MAPOBBIX TYPOMH: XapaKTEpPHBIC HEIMOJIAJIKH MPH SKCIUTyaTallMH MTapOBBIX TYpOUH;
OpraHu3aIys pEeMOHTA MApOTYPOMHHBIX arperaToB

68. DHepreTrYecKue ra30TypOMHHBIC YCTAaHOBKH: 00IIHe cBeaeHUs 00 sHepreTudeckux ['TVY.
69.TepmouHamMuueckuit UKI U cxembl ['TY.

70. Tlokazatenu s3xkoHOMUYHOCTU ['TY 1 criocoObI UX MOBBIIICHUS.

71. Ilpumenenne I'TY B TemnoBbix anekTpoctanuusax ['TY-TOL.

72. llpumenenue ['TY na 6a3e aBUAIMOHHBIX JBUTATEINCH.

73. I'a3oBBIe TYpOUHBI, IPOIIECC PACIIMPEHUS B Ta30BOM TYpOUHE U BHIOOp YHCIIA €€ CTYIICHEH.

74. OcoGeHHOCTH TypOMHHBIX CTyIEHEH Ira30BOil TypOUHBI.

75. MeTtonuka pacuera IpOTOYHOM YaCTH T'a30BOM TYpOUHBI.

76. CucTemMbl OXJIaXICHHsI Ta30BBIX TypOUH.

77. Cxemsl u ukiibl ['TY. OcHoBHBIE TTOKa3aTenu, Xxapakrepusytomue ['TY, u cnocoObl MOBBIIIEHUS X
SKOHOMHUYHOCTH.

78. OgnoBanbHbie ['TY ¢ perenepanueii. Ciioxubie 1 MHOTOBaJIbHBIC [ TY.

79. IlaporazoBbie yCTaHOBKH.

80. Kommpeccopst ['TY, KOHCTPYKIUS 0CEBOTO KOMIIPEccopa.

81. IIpouecchl B IPOTOYHON 4acTU KOMIIPECCOPHBIX cTyneHel I'TY u oneHku ux yuca.

82. PexxuMbl paboThI U XapaKTEPUCTUKH OCEBBIX KommpeccopoB ['TY.

83. SABnenne nomnaxka ['TY, KOHCTPYKIIMKM KaMep CrOpaHHUsL.

84. Ilepemennbie pexumbl skciuyatauuu ['TY, mepemennsie pexkumbl ['TY, myck ra3oTypOMHHBIX
YCTaHOBOK, CUCTEMBI 3aLIUThl U aBTOMAaTUYECKOI0 peryiauposanus I'TY.

85. [laporazoBble yCTaHOBKH: TEIIOBBIE CXEMBI, COCTaB U MOKa3aTeau 3koHoMu4HocTH [1I7Y.

86. Oco0eHHOCTH MapaMeTpOB MAPOBBIX M Ta30BBIX TYPOHH IS MAPOTa30BbIX YCTAHOBOK C OJHO, IBYX U
TPEXKOHTYPHBIMU KOTJIAMU-YTHIN3aTOPAMHU.

87. Ilaposeie Typouns! 1ist [1I'Y: ocobeHHOCTH pacyeTa U MPOEeKTUPOBAHMS MapoBbIX TypouH mis [1I'Y.
88. Koncrpykuuu typous s [1I'Y yTunuszanmoHHOro Tura.

89. Koncrpykuuu TypOUH JUIsl TEIUIO(PHUKAIIMOHHBIX TAPOTa30BbIX YCTaHOBOK.

O0pa3en OusteTa KO BTOpPOi pyOeskHoil arrecTtauuu (8 cemecTp)

I'PO3HEHCKUI T'OCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT DHEPT'ETHUKU
KA®EJIPA "TEIIJIOTEXHHUKA M THJPABJIUKA"

Buaer Ne 1

Bmopasa pvbeoicnas ammecmayus (8 cemecmp)

I[I/ICIII/IHJ'II/IHaI «Typﬁl/lﬂbl TECIJOBBIX U ATOMHBIX J3JICKTPUHYCCKHUX CTaHIUI»

1 | Pacuersl Ha MPOYHOCTH OCHOBHBIX JETajiell cTaTopa TypOMHBI: KOHCTPYKIIMH U PacueThl
TOJILIMHBI KOPITYCOB TYpOHMH; HaIpsDKEHHOE COCTOsSHHE (UIAHIIEBOIO pa3beMa KOpIlyca;
OLIEHKH HaJeKHOCTU Iuadparm; MaTepualbl, IPUMEHSIEMbIEe IS HW3TOTOBJIEHUS MapOBBIX
TypOHH.

2 | CxemMa ycTpoHCTBa aKTMBHOM M peakTUBHOW TypOuHbl. IloHATHME perymmpyrommx U He
PETYJINPYEMBIX CTYIEHEH.

3 | KoMNOHOBKM W KOHCTPYKIIMM KOHJIIEHCATOPOB TApOBBIX TYypOWH. [TpuHDIHATIBL
palMOHAILHON KOMITIOHOBKU TPYOHOT'O MyYKa.

3aB. kapeapoit «T u I'» P.A-B. Typnyes « »




7.2.2. Bonpochbl k 3k3aMeny no _auciuiuinie «TYpOMHBI TEILUIOBBIX M_ATOMHBIX 3JE€KTPOCTAHIHID)

(8 cemecTtp)

1. Knaccugukaius 371eKTpUUIECKUX CTAaHIMKA U MECTO TypOOMAIIIMH B HUX: MApKUPOBKH MApOBBIX TYpOUH
TOC u ADC u ocHOBHBIE CBeZICHUSI 00 UX KOHCTPYKIHUAX. PoJib mapo- u ra30TypOMHHBIX YCTAaHOBOK B
SHEPreTUKE U IPYTUX OTPacisX.

2. OcOOEHHOCTH TEIUIOBBIX cXeM MapoTypOuHHBIX ycTaHOBOK TOC n ADC. Mecto mapoBoii TypOUHBI B
TEPMOJIMHAMHYECKOM IHKIIe. [l0Ka3arenn 3KOHOMUYHOCTH MAPOBBIX TYPOHH U TYpOOYCTaHOBOK.

3. Ocobennoctu TemnoBbIx cxeM TypooycTtaHoBoK TOC n ADC. IlpuHnmn neidcTBUs MapoBOM TypOHUHBI
U €€ MECTO B SHEPreTUYECKON YCTaHOBKE. THUIIOBbIE KOHCTPYKIIMM NApOBON TYpOUHBI.

4. TlpuHOMNHATbHBIE CXEMBl Tapo- W Ta30TYpOMHHBIX SHeprermuyeckux ycranoBok TOC um ADC.
BnusiHue OCHOBHBIX MNapamMeTpoB mapa Ha 3(QQEKTUBHOCTh HApOTYpOMHHOM ycTaHOBKU. BiusHue
KOHEYHOTO JaByieHus Ha 3()PeKTUBHOCTH paboThI TYpOOYCTaHOBOK.

5. Hwxaer mapoTypOuHHbIX ycTaHOBOK. KIIJI TypOunsl. IlpomexyTouHblii TmeperpeB mapa
NapoOTYpOMHHBIX YCTAHOBOK. PereHepaTHBHBIN IMOAOrPEeB MHTATENBHOW BOJABI MapOTYypOMHHBIX
YCTaHOBOK.

6. IlonsTue MOIIHOCTH: WJCaNbHONW TypOWHBI, BHYTpeHHEH, 3S()()EKTUBHON, DSIEKTPUUECKOMH,
HOMHUHAJILHOHM M pacueTHOUW. AOcomoTHbIE B oTHOCUTENbHBIC KIT/I.

7. Knaccudukanus TypOouH. Y caoBHbIe 0003HAYCHHS TYpOUH.

8. TeruoBoii nporecc TypOUHHOM cTyneHH. OCHOBHBIE ypaBHEHHUs IOTOKA Ul COKUMAEMOM JKUAKOCTH:
COCTOSIHMS, HEpPa3pbIBHOCTH, KOJIMYECTBA JBUIKEHMSI, COXPAHEHUS PHEPIUU. XapaKTEPUCTUKU MOTOKA
IIpU pacIlMpeHuy rasa B kaHanax. Ilapamerpsl nmonHoro topmoxenus. Kondysopnoe u nuddyzoproe
TE€YEHHE MTOTOKA.

9. OmnpeneneHue BBIXOJHOW CKOPOCTH IPU PACIIMPEHUHU ra3a B HEMOJABMXKHOM KaHaine. Kpurnueckue
rnapameTpsl M KpuTH4ecKas ckopocTb. Kpurmueckmit pacxon. IlpuBenennsiii pacxon. M3smenenue
IIPOXOJHOT'O CEYECHMSI KaHalla B 3aBUCUMOCTH OT OTHOCUTEIIBHOTO JaBJICHHUS.

10. Pacmupenue ra3a B KaHajgax C MOTepsAMU pacnosnaraemMod sHepruu. Cykupawoomuecs Hu
pacumpsitoniecs kaHanbl. GopMbl KaHAJIOB TYpOMHHBIX pemeTok. OTKIOHEHHE MOTOKa B KOCOM cpes3e
TypOMHHBIX penieTok. [IpenenbHoe OTKIIOHEHHE B KOCOM Cpe3e.

11. Teomerpuueckue M Tra3o0JMHAMMYECKHE XapaKTEPUCTHKH PpEIIETOK TYpOMHHBIX HpOQUIIeH.
OOrexanue IMOTOKOM OJWHOYHOTO TYPOMHHOTO NpO(UIsT B 3aBUCUMOCTH OT TEOMETPUYECKHX U
PEKUMHBIX [1apaMETPOB.

12. Tlotepm TypOuHHOrO mnpoduis: NpodUIbHbBIE, KPOMOYHbIE, KOHIIEBbIC, BOJHOBbBIE, OT
HeCTalMOHAapHOCTU NoToka. KoadpuuneHTs! CKOpOCTH, MOTEPU paciojiaraeMoil 3HEpruu, pacxo/a.

13. KoHCTpyKLHUsI CTYyNeHM OCEBOTO THUIA: CHUCTEMAa YpaBHEHHMH s pacueToB TEpMO- U
ra30JJMHAMUYECKUX MPOIECCOB B MPOTOYHOM dYacTH TypOMHHOW CTYyNEHHW; TEIUIoBas JAuMarpamMma
MIPOLIECCOB MPEOOpa3oBaHUs PHEPIMM B TYpPOMHHBIX pelIeTKaX; CTENEeHb PEAKTUBHOCTH TYpOMHHOMN
CTYIIEHU; TPEYTOJIBHUKH CKOPOCTEN U METOAMKA MX PACUETA.

14. Mo1HOCTh ¥ 3KOHOMHYHOCTh TYPOMHHBIX CTYNEHEW: YpaBHEHHMsI IJIsl pacu€TOB YCHUJIMI U MOILIIHOCTH
TypOMHHOM CTYNeHM; OTHOCUTENbHBIN Jonatounslii KI1/] cTynenu; 1ByxBeHEeUHbIe CTYIIEHH CKOPOCTH.
15. Bbi6op TypOMHHBIX pEeHIETOK IJIsi TYpOMHHBIX CTYIEHEH: reoMeTpuyecKue, ra30JuHaMUYECKHe U
PEKUMHBIE XapaKTEPUCTHKU TYpOWHHBIX pPEIIETOK; BBIOOp THIA JIONATOK JUIsl PELIETOK CTYyTEHeH;
orpeziesIeHue 3KOHOMUYHOCTH COIUIOBOM U paboyell pereToxk.

16. Metoauka TEIUIOBOTO U a’dpOAMHAMUYECKOTrO0 pacueTa TypOMHHOW cTyneHH. Meronuka
a’pOIMHaMUYECKOTro pacuera TYpOUHHOM CTyNEeHH.

17. Buabl notepb B TYpOMHHOM cTyneHH U ee oTHocuTenbHbIN BHYyTpeHHuil KII/. [Totepu B TypOuHHON
CTYNIEHU Ha TPEHHE JUCKa U JonaTtoyHoro Oangaxa. [lotepu B TypOMHHOM CTyMeHHM OT MaplLHUaIbHOTO
10/1BOJIa M1apa.

18. JlabupuHTOBBIE YIJIOTHEHUS U MOTEPH B TYpOWHHOI CTYMEHH OT YTE4eK; MOTEpPH OT BIAKHOCTHU
BOJISTHOTO T1apa; 3aBHCUMOCTh OTHOCHTENbHOTO BHyTpeHHero KIIJI crymenu ot mapamerpa U/Cy.

19. Pacnonaraemple Teruionepenagsl CTYNEHHU, COIUIOBOM M pabodeil pemerok. CTeneHb peakuuu
TypOUHHOM CTYNeHU. AKTHBHbIE U PEAKTUBHBIC IOTEPU B TYPOMHHOM CTyIIEHH.

20. AOCONIOTHBIE U OTHOCHUTENbHBIE CKOPOCTH MOTOKAa B CTYNEHU M UX OmpejeneHue. TpeyroibHUKH
CKOpPOCTEe# B TYpOMHHOM CTYTICHH.




21. IIpeobpazoBanue sHEPTUH Ha paboumnx JionaTtkax. OKpYyKHOE M OCEBOE YCHIIME IMTOTOKA Ha JIOTIAaTKaXx.
MouHoCTh U yaenbHas paboTa CTYIEeHH.

22. Tlotepu pacmoyiaraeMoil PHEPruuM B COIUIaX, Ha paboYMX JIOMaTKaXx TYpOWMHBI M C BBIXOJHOU
ckopocTblo. OnpeneneHrne BBIXOAHONM OTHOCHTENIBHOM CKOpPOCTH IIOTOKAa W3 BpalLIaroLIErocs KaHalla
pabouux peIieToK.

23. Meroauka pacuera TYpOMHHOM CTYNEHHM: BBIOOpD MCXOJHBIX XapaKTEPUCTUK M IapaMeTpoB
TypOMHHOM cTyneHH. Metoauka pacuera TypounHO# crynenu ¢ d/10110...13;

24. OcoOeHHOCTH pacyeTa M MPOSKTUPOBAHMS CTYNEHEW C JUIMHHBIMU JIOMATKaMH, 3aKOHBI 3aKPYTKH
TypOMHHBIX JIOMAaTOK. BbIOOp XapaKTepUCTHK CTYIIECHHU.

25. OmnpeneneHrue OCHOBHBIX T'€OMETPUYECKUX IMapaMEeTpoB (CpeAHHM OuaMeTp, BBIXOIHBIE BBICOTHI,
yIIbl BBIXOJA TIOTOKA, TUN TPOQHMIs JONATOK, YIJIbI YCTAaHOBKM MNPO(UIs, BEIUYMHBI XOP[,
OTHOCHTEJIbHBIE U a0COIOTHBIE IIarH JIONATOK, 3a30Pbl U MEePEKPHIIH U T.11.). CTerneHs napuuaibHOCTH.
26. Pacuer pemieTox npu T03BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.

27. Vcnonb30BaHHE a’dpOJMHAMHYECKHX XapaKTEPUCTHK pEHIeTOK Mpu ux pacuere. Hopmanu Ha
pO(UITN COTUIOBBIX U PA0OUYUX JIOMATKAX. Y CIIOBHBIC 0003HAYCHUS TUTIOB MPOQIIICH.

28. OcoOeHHOCTH pacueTa CTYNEHU C «IJUHHBIMKAY» JomnaTkaMmu. [loHATHE <«IJIMHHBIX» JIOMNATOK.
V3MeHeHHe pEakTHBHOCTH IO BBICOTE JIOMATKU. MeToasl MpOQUIMPOBAaHUS JIUHHBIX JIOMATOK.
KoHcTpyKTHBHOE BBITIOJIHEHUE COIJIOBBIX U Pab0OUMX JIOMAaTOK. THIIBI XBOCTOBUKOB M OaHAaKeH.

29. M3o6paxkeHue mpolecca pacimpenus napa B NS - quarpamMme [ist CTYIIEHH.

30. IIpoekTupoBaHue M KOHCTPYKIIMU CTYIEHEH MapOBbIX TYpOUH: 0COOEHHOCTH KOHCTPYKIUI
TYpOMHHBIX CTYNEHEH ISl HMIMHAPOB MapOBhIX TYPOHH; MPaBHUiIa UX MPOESKTUPOBAHHUS U HOPMATHUBHBIC
JOKYMEHTBI; OCOOEHHOCTH PaauaIbHO-OCEBBIX CTYIICHEH.

31. Ha3znauenue TypOMHHBIX cTymeHed ckopoctu. TemmoBoit mpouecc u KIIJ TypOuHHOIM cTyneHn
ckopoctu. ONTUMaIbHOE OTHOIIEHUE CKOPOCTEH y JUTsl TYpOWMHHOM cTyrieHn. M300paxeHue mporecca
Cy

paciuupenus B TypOUHHO# cTynenu ckopoctu B NS - nuarpamme.

32. JlononHUTENbHBIE TOTEPH CTyNEeHU. BHyTpeHHsis paboTa MOTOKAa, OTHOCUTENbHBIM BHYTPEHHUI
KII/ ctynenu.

33. JlomomHUTENbHbIE MOTEPU CTYNEHHU: MOTEPU TPEHUSA TUCKAa W JIOMATOYHOro OaHa)ka; MOTepH,
CBSI3aHHBIE C NApLHAJIbHBIM IOJIBOJAOM Mapa (Ha BEHTWISILIMIO U CETMEHTHBIE); IOTEPH OT YTEUEK 4epes
nuadparMeHHOE YIUIOTHEHHE M HaAOaHIaKHBIM 3a30p; MOTEpPH OT BIAXHOCTH mMapa. OnTtumanbHas
CTENEHb NMapIHaTIbHOCTU CTYIIECHU.

34. HazHaueHue YIUIOTHEHMH B TypOMHE H TpeOoBaHMS K HMM. Tumbel ymioTtHeHui. Cxema
nabupuHTOBOrO yIuloTHeHMs. TeueHwe mapa uepe3 ymiaoTHeHue. Ilpomecc pacummpenus napa B
yIIoTHeHHH B NS -quarpamme.

35. KoMITOHOBKH TapoOBBIX TYpOMH pPa3IMYHOTO HA3HAYCHHS: TpEAeTbHAs MOIIHOCTH OJHOMOTOYHON
KOH/ICHCAllUOHHON TYpOMHBI; CIIOCOOBI MOBBIIIEHHUS MPEAETbHON MOIIHOCTH; OIpEeNeIeHUEe Pa3MepoB
MOCJIEHEN CTYNEHH; KOMIIOHOBOUHBIE PEIICHHUs, [TOKA3aTeIN HAJIeKHOCTH U IKOHOMUYHOCTH MapOBBIX
TypOUH.

36. OCHOBEI BBIOOpa KOHCTPYKITHH TYpOUH. [[eneHne cTyneHei KOHIeHCAIMOHHBIX TypOWH Ha TPYTITIHL.
CriocoObl yBenMUEHUsS MpeaesbHOM MOIIHOCTH. OJHOMOTOYHBIE M MHOTONOTOYHBIE, OJHOBAJIbHBIE U
MHOTOBaJIbHBIE TYpOHUHEI.

37. PacuetHas MoOIIHOCTh TypOMHBI. BpIOOp Teruonepenaza M TUNA pPETyIHPYOLEH CTYHNEHH.
[IpeaBapuTenbHas OLlEHKA pa3MEpOB MEPBOU U MTOCIEIHEW HEPETYIUPYEMBIX CTYIIEHEH.

38. Omnpenenenue umcina CTyHNEHEW M pacnpeseieHHe Teruonepenaga Mexay HUMU. OcoOeHHocTH
pacuera CTyneHel OTIeNIbHBIX IPYII KOHIEHCAIIHOHHBIX TYpOUH.

39. [Ipubmmxennas ouenka KIIJ[ TypOoarperara u oT1e1bHBIX OTCEKOB MPOTOYHOM YAaCTH TypOUHBI.

40. OcHOBHBIE pacyeThl MPHU MPOCKTHPOBAHMH MHOTOIMIMHAPOBON IapOBOM TYypOWHBI: MOCTPOSHHE
mpolecca pacluIMpeHust mapa B MPOTOYHOM YacTH TYpOMHBI M OIEHKH €ro pacxoja Uil peanu3aliu
TpeOdyeMol MOIITHOCTH TypOoarperara;

41. ObecnieueHne HAJEKHOCTH OCHOBHBIX 3JIEMEHTOB IAapOBBIX TYpOMH: pacueT OCEBBIX YCHWJIMH B
BaJIONIPOBO/IE TypOoarperara 1 crnocoObl UX KOMIIEHCALIUH.

42. OcoOCHHOCTH TMEPEMEHHOr0 pexuMa TypOuHHOU crymeHu ¢ [12=d2/l2[110. IlepemeHHBII pexuM
pabotel Tpynmsl cryneHei. 3akoH Ctomaonsi—droress.



43. OOmiast XxapakTEepUCTHKA MEPEMEHHBIX peXuMOB: [loHATHE MEepeMEeHHOro (HEepacdyeTHOIro) pexuma
TypOMHHBIX PEIIETOK U TYpOUHHOM CTYIEHHU.

44, TlepeMeHHBIN PEKUM CYKHMBAIOILUXCS M PACHIMPSIOMIUXCS penieTok. MaHeBpEeHHOCTh M IIPOTrPaMMBI
peryaupoBaHus YHEProOIOKOB.

45. Xonocroit xon TypOoarperata. MoTopHBIH pexuM. Pexxum ropsiuero Bpamatomerocs pesepsa. Cetka
OTHOCHUTEJIBHBIX PacXO/I0B.

46. IlpegenbHOE OTHOILEHHME ABJICHUHN AJIs pacLIMpsIOIIEcs peleTk. MI3MeHeHne cTeneHy peakuu 1
pacxopa napa yepes CTyleHb.

47. BausiHME OTKJIOHEHUS HadalbHBIX IapaMETPOB BOJSHOrO Iapa, MapaMeTpoB IpoMIIEperpeBa H
JIaBJICHHs B KOHJIEHCATOPE HAa MOLIHOCTh TypOMH. BiusiHue HayanbHOTrO JaBiieHus. BinsHue HavaibHON
TEMIIEPATYpPbl U TEMIEPATYPbl IpOMIEpErpeBa. BiysHue KOHEUYHOro aBiIeHUSI HAa MOILIHOCTH IapoOBOM
TypOUHBI

48. TemnoBoil mpouecc TypOMHBI TpU TEPEMEHHOM TIPOIYCKE Mapa B Pa3IUYHBIX CHCTEMax
napopacrnpezeneHus. Pacnpenenenue noTokoB napa Mex,1y COMJIOBBIMH CEIrMEHTaMHU.

49. CnocoObl (cHucTeMBI) MapopacmlpeelieHuss MapoBbiX TypOuH. JlpoccenpbHOE Mmapopachpe/esieHue.
ComoBoe napopacnpenesenue. O6BoAHOE apopacupeieseHue.

50.  Jlmarpamma peKMMOB KOHJAEHCAIIMOHHON TypOHHBI. Pacxos mapa Ha xonoctoi xoxa. M3meHenue
HSKOHOMHYHOCTH U HaJI€KHOCTH.

51. TypOuHBI ¢ IPOMEKYTOUHBIM pPEryIHpyeMbIM oTOOpoM mapa (tum T) M uX AuarpaMMbl PeKUMOB,
IPOLECCHI paciuupenus napa B NS - guarpamme, quarpaMmbl peXKUMOB, KOHCTPYKTUBHOE OQOpMIIEHHE
TypOHH, TIOBOPOTHBIE IUArPAMMBbI

52. TypOuHBI C NPOTUBOAABICHHUEM, CBS3b MEXKIY IMPOTHUBOJAABICHHEM W Harpy3Kol TypOHHBI,
0CO0EHHOCTH KOHCTPYKTHBHOTO O(OPMIICHUS TypOUHBI,

53. TypOunsI 11 KOMOMHUPOBAHHOM BHIPAOOTKH TEIIJIOBOM U DIIEKTPHUECKOI SHEPTUH.

54. TypOunsI ¢ 1ByMsl perynupyembiMu otroopamu napa (tur I1T), auarpamMmmbl pexXIMOB.

TypOunbl C JBYXCTYNEHYAThIM OTOIUTENIBHBIM OTOOPOM Mapa. DHEPreTM4ecKue XapaKTepUCTUKU
TEIUIO(PUKAIIMOHHBIX TAPOBBIX TypOUH. KOHCTPYKIINH TETIO(PHUKAIIMOHHBIX TYpPOUH.

55. Cxema KOHCHCAIIMOHHON YCTAaHOBKU M YCTPOWCTBO KOHAEHCATOPA.

56. TemmoBeie mporecchl B KoHAeHcarope TeroBoid OaiaHc KoHAeHcaropa. KomwdecTBo Bo3myxa,
nocrymnarouiee B KonjaeHcarop. [lapruanbsHsle 1aBieHus napa 1 Bo3ayxa.

57. Temneparypa KOHJIEHCATa U €ro MepeoxJiaxaeHue. 30Hbl MAaCCOBOM KOHIEHCALMU M OXJIa)KJICHUS.
[TapoBoe conpoTHBIIEHHE KOHAEHCATOPA.

58. KOMITOHOBKM M KOHCTPYKIIMM KOHJCHCAaTOPOB MAapOBBIX TYpOWH. [IpMHIMIIBI paroHAIBEHON
KOMITIOHOBKH TPYOHOTO ITyuKa.

59. [TocTpoeHue TETTOBBIX XapaKTEPUCTHK KOHACHCATOPA MTPHU U3MEHEHUN Pacxo/1a nmapa, TeMIepaTypbl
U Pacxo/la OXJIAXKAAIOIIEH BOJBI.

60. ['mapaBnugeckoe conpoTuBiIeHne KoHaeHcaTopa. CoemHeHne C BRIXJIOMHBIM aTPyOKOM TYpOHHEI.
METOJIMKA pacueTa KOHJIEHCaTopa.

61. OCHOBBI OKCIUTyaTallid KOHJCHCAIIMOHHBIX YCTAHOBOK: XapaKTEpUCTHKA KOHAEHcAaTopa U
MEPEMEHHBII PEeXUM €ro paboThl; BO3AYyXOOTCACHIBAIOIIME YCTPOWCTBA; OCOOCHHOCTH HKCILTyaTallMH
KOHJICHCAlHOHHOW YCTaHOBKH.

62. CucremMbl MAacllOCHaO)X€HUSI MApOBBIX TYpOMH U OCHOBHbIE TpeOoBaHMs K HHUM. CXeMbl
MacJIOCHa0KEHUs; HKCIUTyaTalusi TYpOMHHBIX Macel. KOHCTpyKIuu NOJIMIMITHUKOB BajoNpOBOJA
NapoBbIX TypOUH. ABapHiiHas cma3ka TypOuH. TypOuHHOE Macia0. DJIeMEHThI CUCTEM MacIOCHA0KEHUS.
63. KoHCTpyKIIMY KOHIIEBBIX YIUIOTHEHUH TYpOUH. TpyOOnpoBOIbI KOHIIEBBIX YIUIOTHEHUH.

Cxema ycTpolcTBa aKTUBHOM M peakTHBHOM TypOuHBI. [IoHATHE pErynmumpyronmx U He PeryaupyeMbIX
CTYTICHEH.

64. Duepreruyeckue ra3oTypOMHHbIE YCTaHOBKM: oOmme cBeneHUs o0 »sHeprermueckux [TV.
Tepmonunamuaeckuit muka u cxembl ['TY. Tlokazarenu skoHomMmuHOCTH [TY m cmocoObl ux
noselieHus. [Ipumenenne I'TY B TernoBbix anekrpocranuusax ['TY-TOLI.

65. Ilapora3oBble YCTaHOBKH: TCIUIOBBIC CXEMBI, COCTaB M IIOKa3aTelu H3KoHOMUYIHOCTH [IY.
OcobeHHOCTH MapaMeTpoB MapoOBBIX U Ta30BbIX TYpOMH AJIS NMAapOra3oBbIX YCTAaHOBOK C OJIHO, JIBYX U
TPEXKOHTYPHBIMU KOTIaMH-yTHin3aropamu. IlapoBeie TypOunbl st III'Y: ocobenHoctu pacuera u
npoekTHupoBaHus napoBbix Typoun ams [II'Y. Konerpykiuu Typoun ans [1TI'Y yTuan3aiMoHHOro THIIA.



O0pazen OusteTa K 3K3aMeHY N0 JMCUMILIMHE

I'PO3HEHCKU T'OCYIAPCTBEHHBII HE®TSAHOW TEXHUYECKU YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEINVIOTEXHUKA U I'HJ/IPABJIMKA"

I[I/ICL[I/IHJII/IHa TYpOHHBI TEIJIOBLIX H ATOMHBIX 3JIEKTPOCTAHIIMI

CemecTp - 8

I'pynmna TIC-21

Bujer Ne 1

1. | Bnusiaue naBneHus orpaboTaBIero napa. Y HuBepcaibHas 3aBUCUMOCTh U3MCHECHHUS

MOIITHOCTH KOHHCHC&HHOHHOﬁ Typ6I/IHBI OT KOHCYHOI'O JaBJICHUA

2. | KoMIIOHOBKH 1 KOHCTPYKITMH KOHJAEHCATOPOB MapoBhIX TypOuH. [IpuHIMIBI parioHaIbHON

KOMITOHOBKH TPYOHOTO ITy4Ka.

3. | KIIJ] ctynenu npu n3aMeHEeHUH pexuma ee paboThl.

4. | Pactipenenenue naBiaeHil U TEIUIONEPENA OB B CTYNEHIX TypOUHBI IPU U3MEHEHUHU PeKUMa

paboTHL.

3aB. kadeapoii
«TennorexHuka v TUIPaBINKAY P.A-B. Typnyes

7. Texkymmi KOHTPOJIb

Bonpocsl k npakTuyeckuM 3aHATHAM (7 cemecTp)

1. Meronuka pacdyera TypOMHHOW CTYNEHH: BBIOOP UCXOIHBIX XapaKTEPUCTHK U TapaMeTpOB TYpOUHHOMN
CTYIICHHU.

2. Meroauka pacuera TypOuHHO# cryrenu ¢ d/1>10...13;

3. OcobeHHOCTH pacyeTa W TPOCKTUPOBAHUS CTYNEHEW C JIMHHBIMH JIONATKaMH, 3aKOHBI 3aKPyTKU
TypOUHHBIX JIOTIATOK.

4. BbIOOp XapaKTepUCTUK CTYIIEHU.

5. OnpeneneHre OCHOBHBIX F€OMETPHUUECKUX MapaMeTpoB (CpeAHUN TUaMEeTp, BHIXOIHBIE BHICOTHI, YIIIbI
BbIXOJa TOTOKA, TUIl NPOQUIIS JTONATOK, YIJIbl YCTAHOBKHU MPO(UIIS, BETUYUHBI XOpJ, OTHOCUTEIbHBIE U
a0COJIOTHBIE IIATH JIONATOK, 3a30Pbl U MEPEKPHIIIHN U T.I1.).

6. KOMIOHOBKM 1 KOHCTPYKIIMU KOH/IEHCATOPOB MAPOBBIX TYpOUH.

7. Tlpunuunsl paunonansHoit KITJ] crynenn npu M3MEHEHNH pexxuMa ee paboThl.

Bonpocsl k npakTuyeckuM 3aHATHAM (8 cemecTp)

1. Crenens napuuanbHOCTH. PacueT perieTok nmpu J03BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.

Bnusinne koHeyHOro faBiaeHus Ha 3¢ (GEKTUBHOCTH pabOThl TypOOYCTaHOBOK.

2. kel mapoTypOuHHBIX yeTaHOBOK. KITJ[ TypOWHBL

3. IlpomexyTOUYHBIH MeperpeB napa NapoTypOMHHBIX YCTAHOBOK.

4. PereHepaTuBHBII OAOTPEB MUTATEIBHOMN BOJIbI MAPOTYPOMHHBIX YCTAHOBOK.

5. [Tlonsatue MoOIIHOCTU: WJeaNbHOW TYypOMHBI, BHYTpeHHeH, 3()(EKTUBHON, SIEKTPUUECKOMH,
HOMMHAJILHON U PacYETHOM.

6. AGcomoTHbIe 1 oTHOCUTENbHBIC KIT/I.

7. Knaccudukamus Typous. Y cioBHbIE 0003HAYEHUS TYpOUH.



7.4. Onucanue Tokaszareljiel u KpUTCPHUECB OLICHHUBAHUSA KOMHGT@HLII/Iﬁ Ha PAa3JIMYHBIX 3TallaX HX (I)OpMI/IPOBaHI/IH, OIIMCAaHUC

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 OLICHOTHOT'0
(Hey10BJI€TBOPUTEIbHO) | (YI0BJIETBOPHUTEIBLHO) (xopomo) (OTJIMYHO) cpeacTBa

OIIK-3 Cnoco0OeH 1IeMOHCTPHPOBATh IIPUMEHCHNE OCHOBHBIX

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

ns TCIJIOTHI 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 nux JJIA peicHuA

MOCTaBICHHOM 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 cucremaTtnueckom
MIPUMEHEHUN HaBBIKOB
HecucremaTnueckoe | AOIYCKAOTCs IIPOGEIIbI

MIPUMEHCHHUE HaBBIKOB 3HaHU

VceneniHoe ¥ CHCTEMaTHIECKOE

MNPUMCEHCHUC HABBIKOB

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




npotieccoB OIIJ[ nmpu ucnonb30BaHUM TUIIOBBIX METOJIOB.

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 aBTOMATHU3aAllUN
INPOCKTUPOBAHUA B COOTBCTCTBUHU C
TEXHUYCCKUM 3aJaHHUCM,
OCYHICCTBJIATD IIOUCK n
AHAJIIM3UPOBATh HAYUYHO-TCXHUYCCKYIO

YactuaHbie YMCHUA

Henomnnasie YMCHUA

BJIA/JETh: uHpOpManuei 00
OCHOBHBIX TEXHMYECKHX IapaMeTpax
TypOMHHOTO o0opynoBaHus
AJIEKTPOCTAHLIUN JUIsI UCIIOJIb30BAHUS
npu (HOPMHUPOBAHUU TEIJIOBBIX 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. OcoGeHHOCTH peasM3auvy JUCHMILIMHBI 1JIs MHBAJUI0B U JIUI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS M IO3BOJISIONIME OLEHUTH JOCTHIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-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 YKpyNMHEHHBIM mmpupTomM. Ha sk3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiM 3adere). OOydarouecs ¢ OrpaHUYEHHBIMHM 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 X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl FHBAJIUIOB 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,
JTOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CHEIHATH3HPOBAHHBIM HPOTPAMMHBIM OOECIIEYCHUEM IS
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIENbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIUMCS JJIsl BBITOJHEHHS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreynBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3aJJaHMsl I BBIMOJIHEHUS 3a1laHUI O(OPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

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

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsi  TPEIOCTaBISIETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpJIOTIEPEBOUNKA;

- a8 CJEeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYpIOTIepeBOUMKA (TOMUMO TpPEOOBaHUi, BBIOIHSIEMBIX COOTBETCTBEHHO JUISI CIICIIBIX U
TIIyXHX);

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

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApPYIIEHHS] ONMOPHO-IBUTATEIHLHOIO annmapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEW: MHCHMEHHBIC 3aJaHMs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJIHECHUE 3a/IaHUil (TECTOB, KOHTPOJLHBIX paboT), MPOBOJAMMEIC B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE 00ecreuyeHre JUCHUIINHbI

9.1 JIuteparypa

6. JIyoxor B.M. OCHOBEI dKCIUTyaTallMy TeIuIoMexanndeckoro 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.—
Capartos: Al ITu Ap Memua, 2019.— 295 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/82565.html.— 5BC «IPRbooks»

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 «IPRbooks»

9. Tpyxumii A.Jl. IlaporazoBble yCTAaHOBKM 3JEKTPOCTaHIMH [DIEKTPOHHBIH pecypc]: ydueOHOe
nocobue ans By3oB/ Tpyxuuit A.Jl.— DAEKTpoH. TeKCTOBbIE JaHHBbIe.— M.: 3natenbckuil joMm
MDU, 2013.— 648 c.— Pexum pocryma: http://www.iprbookshop.ru/33207.html.— DBC
«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.— Pexwum gocryma: http://www.iprbookshop.ru/33113.html.— 3BC «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.— Pexxum nocryna: http:// www.iprbookshop.ru/33113.html.— 3B5C «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»
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I) IPOrpaMMHO€E 1 KOMMYHHKAIIMOHHOE o0ecrnieyeHune
Cpencta obecrniedeHusi OCBOCHUSI TUCIIUILIUHBI
Pacuernbie komnbsroTepubie nporpammbl: MATHCAD, EXEL.

1. DneKTpOHHBIH KOHCHEKT JIEKUUH U BJIEKTPOHHO-OOYYalOIMN KOMIUIEKC MO JAUCLHUILIMHE
«TypOUHBI TEIUIOBBIX U ATOMHBIX IEKTPUUECKUX CTAHLUI»
2. TecTsl 17151 KOMIIBIOTEPHOT'O 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.

YueOnas 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
HarpaieHuto moarotoBku 13.03.01 «TemmosHepreTuka v TEINIOTEXHUKA

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 DK3EMILISAPBI.

TypOuHBI TENVIOBBIX M ATOMHBIX 3JIeKTPHYECKUX cTaHUMH (Hamuuue odopynosanus 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 nporpaMMHBIii 1abopaTtopHblii kommieke "TemnnorexHuka"
(6 maGopatopHbIX padboT)

4 Buptyanbnbiii yueOHbIN KoMIIeKC «TenaoBble 2I1eKTPOCTaHIIUN

Kommiekc npeanasHadeH Ui UCCIIEI0BaHMs POLIECCOB HACTPOUKHU M HAJIAKU CHCTEM
TEIIJIOBOM DJIEKTPOCTAaHIUH, a TAKKE KOHTPOJIS U MOHUTOPUHIA COCTOSIHUS DJIEMEHTOB
CHCTEM BO BpeMs UX pabOThl U JEMOHCTPAIMH BIUSHUS U3MEHEHUS TapaMeTpoB
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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. M306pakeHne o0nagaeT BOJOCTOMKUMHI CBOHCTBaMHU. KaxkpIil miakat nmeer
JJIEMEHTBI KPEIJICHUS! K CTEHE.

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 [leMOHCTpanMOHHBIE KOMIUIEKCH Ha 0a3e MyJIbTUMEANA-IPOEKTOPA (KOMIUIEKT
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 QJICKTPOCTAHIIMHU

3 Bunel, coctaB 1 Ha3HaueHHE TyPOHWH TETUIOBBIX CTAHITUI

MeToauuyecKkue YKa3aHHUA 110 OCBOCHUIO TUCHUIIJIMHBI

«TypOUHBI TEINIOBLIX ¥ aTOMHBIX DJIEKTPHYECKUX CTAHITHHA»

1. MeToauuyeckue ykKa3aHusi Ajs 00ydalolIUXcs MO NJAHMPOBAHMIO U OPraHU3AIUH
BpeMeHH, He00X0IUMOTO0 /1JIs1 OCBOEHMS I CUUILIUHBI.

H3ydeHne peKOMEHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpamMmol JUCIHILTUHBL, €€
CTPYKTYPOM W cOJep:KaHUEM paszenoB (Momaysei), (OHIOM OIIEHOYHBIX CPEICTB, O3HAKOMHTHCS C
yu4e0HO-METOIMYECKUM M HH(POPMAIIMOHHBIM 00eCTIeUeHUEM AUCHIUTLIINHBIL.

JuctummmHa «TypOUHBI TEIUIOBBIX M aTOMHBIX JJICKTPHUYSCKUX CTAHIHI» COCTOMT M3 18 CBs3aHHBIX
MeX1y cO000 TeM, 00eCTIeUNBAIOIINX TTOCTIEI0BATENbHOE H3yUEeHUE MaTepHaia.

O6yuenune 1m0 aucuuruiniHe «TypOWHBI TETUIOBBIX M aTOMHBIX  OJIEKTPUYECKUX  CTAHIIUN»
OCYIIIECTBISIETCS B CIEAYIOMUX Popmax:

1. AynuTopHble 3aHATHS (JCKIMH, IPAKTHYECKUES/CEMHUHAPCKUE 3aHSATHUS).

2. CamocrostenbHass pabota cryaeHTa (IOATOTOBKAa K  JIEKIHUSM, OPAKTHYECKHM/
IPaKTUYECKUM 3aHATUSIM, TecTaM/pedepaTamM/mokiaagam/scce, ¥ UHBIM (HopMaM MUCBMEHHBIX padoT,
BBITIOJTHEHHE aHaIHM3a KeHCOB, MHINBUAYAIbHAS KOHCYIBTAIUS C TIPETO/IaBaTesIeM).

3. UarepaktuBHbIC (DOpPMBI TIPOBEACHHS 3aHATHHA (KOJUIOKBUYM, JICKIUS-JIUCKYCCHS,
TPYNIOBOE pelieHne keiica u ap.hopMsl).

YueOHbIi MaTepuall CTPYKTYpUPOBAH U U3YUYCHUE TUCIUIUIMHBI TPOU3BOJUTCS BTEMATHUECKON
nocneaoBaTenbHOCTH. KakaoMy NpakTHYeckoMy/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSITEILHOMY
M3YYEHUI0 MaTepuaja NpPEaIIeCTBYEeT JICKIus 1Mo JaHHOW TeMe. OOyuaromuecs CaMOCTOSTEIbHO
MPOBOJIAT NPEIBAPUTEIbHYIO TIOJAITOTOBKY K 3aHATHIO, IPUHUMAIOT AKTUBHOE M TBOPUECKOE y4yacTHUE B
00CYXICHUU TEOPETHUYECKHX BOMPOCOB, pa30ope MPOOJEMHBIX CHUTyalldid M TIOUCKOB MYyTeH HX
pemieHus. MHorue mpoOieMbl, H3ydaeMble B Kypce, HOCSAT IUCKYCCHOHHBIM XapakTep, uTO
MIpeAnoaracT UHTEPAKTUBHBIN XapakTep MPOBEICHUS 3aHATHI HAa KOHKPETHBIX TPUMEPAX.

Onucanue Mocnea0BaTeIbHOCTH IEHCTBUI 00yYaroIerocs:

[Ipu w3ydeHnm Kypca CcCIeIyeT BHUMATEIbHO CIYyIMIaTh W KOHCHEKTUPOBATH MaTepHall,
U3JIaraéMblii Ha ayJUTOPHBIX 3aHATUSAX. [l ero mNoHMMaHUsT W KaueCTBEHHOTO YCBOCHMS
PEKOMEHIyeTCA CIIeYIoIIas MOCIeA0BaTEIbHOCTD IEUCTBUIM:

1. locne okoHYaHWsI y4eOHBIX 3aHATHA [Jig 3aKpEeIUICHHUs MaTepuana IPOCMOTPETh U
00IyMaTh TEKCT JIEKIUH, MPOCIYIIAaHHOW CerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15

MHUHYT).




2. Ilpn moAroToBKE K JIEKIMM CIEAYIOILEro JHS MOBTOPUTh TEKCT HPEAbIAYINEH JEKIHH,
HOAYMaTh O TOM, Kakas MOeT ObITh cieayromas tema (10 - 15 munyT).

3. B Teuenue Henenu BBHIOpATh BpeMs Ui pabOThI ¢ JIUTEepaTypoil B Oubnmoreke (mo 1
yacy).

4. Ilpu MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE MOHSTHUS
0 TeMe, M3YYUTh NPUMEPHL. Pemas KOHKPETHYIO CHUTYalWIO, - MPEABAPUTEIBHO MOHATH, KaKOH
TEOPETUYECKUI MaTepuan HYXXHO HCIHOJb30BaTh. HaMeTWTh MiaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE PemuTh | - 2 mpakTU4ecKue CUTyanuu (J1ab.padoTsl).

2. Metoauyeckue yKazaHHus 110 padoTe 00y4aommxcsi BO BpeMsi IPOBeeHHUs JTeKIUH.

Jlekumu  nmaroT  OOy4arolUMCS  CUCTEMaTHU3WPOBAHHBIE  3HAHMS MO  JUCIHIUIMHE,
KOHIICHTPUPYIOT UX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXHBIX Bompocax. Jlekuuu OOBIYHO
U3JIAraloTCs B TPAAUIIMOHHOM WUJIM B IpobieMHOM cTuie. [l cTyeHTOB B OOJBIIMHCTBE CIy4aeB B
npobiremHom cruie. [IpoOnemMHBIN CTUIb TMO3BONISAET CTHUMYJIMPOBATh AKTHBHYIO IMO3HABATEIHHYIO
JeSITeIbHOCTh OO0YYAIONUXCA U WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberarb K IPOTHUBOIOCTABICHUSAM U CPaBHEHUSM, JieiaTh 00OOIIeHHs], aKTUBU3UPOBATh BHUMAHUE
00yYaromuxcst MyTeM MOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMsi JEKIIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Yy4eOHOTO
MaTepuana, oopaniatb BHUMaHHe Ha (POPMYIMPOBKU U KATETOPUHU, PACKPBHIBAIOIIME CYTh TOTO MU
MHOTO SIBJIEHUS, WJIM TIPOLIECCOB, BBIBOJIbI U IPAKTUUECKUE PEKOMEHIALIUU.

KoHcnekT neknuu Jiydine Moapa3AesTh Ha MYHKTHI, COONI0Aas KPAcHYIO0 CTPOKY. DTOMY B
0obIION cTeneHn OyIyT CIIOCOOCTBOBATH BOMPOCHI TUIaHA JICKIMH, MPEII0KEHHBIC TPETIOAABATEIISIM.
Cnenyer oOpamath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOPHIE ENaeT MpenojaBareib, OTMeuas
HauOoJsee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHualle 3aMedaHusiMu
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.NI. MOXHO JA€naTh 3TO U C MOMOUIbIO Pa3HOLBETHBIX MapKepOB
WIH py4eK, IO JUEpKUBasi TEPMHUHBI U OIIPE/ICTICHMUSL.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIeHH, abOpeBUaTyp U CUMBOJIOB.
Opnaxo npu nanbHEien padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIll€ 3aMEHUTh OOBIYHBIMU CJIOBAMM JJIS
OBICTPOrO 3pUTEILHOTO BOCIPHUITHS TEKCTA.

Pabortass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIONB30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATYpPy, HO U Ty JUTEPATYPY, KOTOPYIO JONOIHUTEIBHO PEKOMEHI0BaI IpenoaaBaresb. IMeHHO
Takas cepbe3Has, KpONOTiauBas paboTa C JIEKIMOHHBIM MaTEpHUajOM IO3BOJIUT INTyOOKO OBJIAAETh
TEOPETUYECKUM MAaTEPHAIIOM.

Temaruka nekuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunyeckue YKa3aHus o0yuarommmcest no MOAr0TOBKE K
NPAKTHYeCKUM/CeMHUHAPCKUM 3aHATHSIIM.

Ha mpakTuyeckux/CeMMHapCKHUX 3aHATHSX MPUBETCTBYETCS aKTUBHOE yyacTHe B OOCYXIECHUU
KOHKPETHBIX CHUTYyallui, CIIOCOOHOCTb Ha OCHOBE IIOJIyYEHHBIX 3HAaHUN HaXOAWUTh Hauboiee
3¢ (eKTUBHBIE PpEIIEHUs] TOCTABJIEHHBIX MPOOJEM, YMETh HaXOAWUTh IOJE3HBIN JIOTMOJIHUTENbHBIN
MaTepuai 1o TEMATUKE CEMUHAPCKUX 3aHSITHA.

CryneHTy peKOMEHIyeTcs CIeAyIoIasi cXxemMa IMOATOTOBKH K CEMHMHAPCKOMY 3aHATHIO:

1. O3HakomileHHE C MJJAaHOM HOPAaKTHYECKOT0/CEMUHAPCKOr0 3aHATUS, KOTOPBIM OTpakaeT
COJIEP/KaHUEIIPENTIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IlpounTaTh OCHOBHYIO U IOIOJIHUTENBHYIO JIUTEPATYPY.

B npornecce moAroToBKH K MPaKTUYECKUM 3aHATHSIM, HEOOXOAMMO 00paTUTh 0CO00E BHUMAHKE
Ha  CaMOCTOSITEIbHOE  M3y4YE€HUE DPEKOMEHJOBaHHOW  juTepaTypel. [lpm  Bcell  mosHOTE
KOHCIEKTUPOBAHUS JIEKIIMHM B HEH HEBO3MOXHO H3JIOKUTh BECh MaTepHall U3-3a JINMUTA ayAUTOPHBIX
yacoB. [loaToMy camoctosTenbHass paboTa ¢ ydyeOHMKaMM, Y4YEOHBIMH IOCOOMSMH, HAYYHOM,
CIPaBOYHOM JIMTEpaTypol, MaTepualaMy MepUoJUYecKiX M3/aHui u VIHTepHeTa sBisercs Haubosee
3¢ (GEeKTUBHBIM  METOJOM  TIOJIYYEHHUs JIOTIOJHUTENBHBIX  3HAaHUM, TO3BOJSET  3HAYUTEIBHO
aKTHBU3MPOBATh TPOIIECC OBJIAJACHHUS HHPOpPMAIMEH, CIOCOOCTBYyeT 0OoJiee TIIYOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, (popMupyeT y CTYACHTOB OTHOILIEHHE K KOHKpeTHOW mpolieme. Bce HOBBIE
MNOHATHUS MO H3Yy4aeMOll TeMe HEeoOXOAMMO BbIyYHTh HAW3yCThb M BHECTU B IJIOCCApUM, KOTOPBIH
1esiecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHUs Kypca;




4. OTBeTUTH Ha BOIIPOCHI TUTAHA IPAKTUICCKOT0/CEMUHAPCKOTO 3aHSTHS,

5. BBITIOJIHUTE JOMallIHEE 3aIaHuE;

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

7. ITpu 3arpyaHeHUSIX ¢HOPMYIHPOBATH BOIPOCHI K IIPEIIOAABATEIIIO.

Pe3ynbrar Takoi paboTHI JOJDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOIHO OTBETHThH Ha
TeOpeTI/I‘-IeCKI/IC BOHpOCBI HpaKTI/IKYMa, BBICTyHaTB nu y‘-IaCTBOBaTB B KOJIJICKTUBHOM O6CY)KZ[€HI/II/I
BOIIPOCOB HM3y4aeMOH TEeMbI, MPABUILHO BBIMOJHATh NPAKTHYECKUE 3aJaHUs M WHBIC 3aJlaHus,
KOTOpBIe JAKTCA B (bOHI[G OILICHOYHBIX Cpe,[[CTB JOUCIHUIIJIINHBI.

3. MeToanueckue yKazaHusi 00y4alOIUMCH 110 OPraHU3aAMUN CAMOCTOSITEIbHOH PadoThI.
Ilenp opraHuzanuy CaMOCTOSITEIbHOM paboThl NO JucUUIUIMHE «TypOMHBI TEIUIOBBIX U ATOMHBIX
AJIEKTPUUYECKUX CTAHIHI» - 3TO yIIIyOJeHHE M paclIMpeHre 3HAaHUH B 00JIaCTH KOHCTPYKIUH, PacyeToB
Typoun TOC u ADC,; ¢opMupoBaHWE HaBbIKAa M HMHTEpEca K CaMOCTOATEIBLHON I103HABATEIHHOU
JESITEIbHOCTH.

CamocrosTenbHas paboTa 00ydaroUIUXCs SBJIAETCS BaXXHEWIIMM BUAOM OCBOEHUS COJEPIKAHUS
JVCLUATUIMHBL, TIOATOTOBKH K MPAKTHYECKUM 3aHSATHIM M K KOHTpOJIbHOU padore. Croaa ke OTHOCSTCA
U CaMOCTOATENIbHOE YIiayOJleHHOe u3ydyeHue TeM JaucuumuuHbl.  CamocTosTenbHas pabora
NpeCTaBIsieT COOOW TMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 0O0pa3oBaTelIbHOTO Ipolecca U
HOCUT HCCIIEIOBAaTEIbCKUI XapakTep, UYTO MOCIYKUT B OYyIylleM OCHOBAaHHMEM Ui HaIUCAHUsA
BBIITYCKHON KBaTH(PUKAIMOHHOHN paboThl, MPAKTHYECKOTO TPUMEHEHHUS TIOTYICHHBIX 3HAHHH.

Opranu3anus caMoCTOSTEIbHON paboThl 00YyUYaIOIIMXCSl OPUEHTUPYETCS HA aKTUBHBIE METObI
OBJIAJICHUS] 3HAHUAMH, PA3BUTHE TBOPUECKUX CIOCOOHOCTEH, TEepexoJ OT MOTOYHOIO K
UH/IMBUYaJIM3UPOBAHHOMY O0YyUEHHIO, C YYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JTMUHOCTH.

[lpaBuibHAs OpraHM3alMsl CAMOCTOSITENBHBIX YYE€OHBIX 3aHATHH, HX CHCTEMaTHYHOCTb,
nesnecooOpa3Hoe IMJIaHUPOBaHUWE pabodyero BPEMEHHU IO03BOJSIET CTYAEHTaM pa3BUBaThb YMEHUS U
HaBbIKM B YCBOGHUHM M CHUCTEMAaTH3alMU NPUOOpETaeMbIX 3HaHMM, oOecreyrBaTh BBICOKUN YPOBEHD
yCIIEBaEMOCTH B NEPHOJ 00yUEHUs], TOJTyUYUTh HAaBBIKH IOBBILICHUS IPOPECCUOHATBHOIO YPOBHSI.

[TonroroBka K MNpPaKTUYECKOMY 3aHATHUIO BKJIIOYAET, KpPOME IMpOpabOTKH KOHCIIEKTa U
IPE3CHTAlMK JIEKLUH, MOUCK JIUTEpaTypbl (IO PEKOMEHJIOBAHHBIM CIIMCKaM M CaMOCTOSTENIBHO),
NOJATOTOBKY 3aroTOBOK /IS BBICTYIUIGHHH TI0 BONPOCaM, BBIHOCUMBIM JIsi OOCYXACHHUS TIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIKOYaTh LUTAThbl, (AKThI, CONOCTaBJICHUE PA3INYHBIX
NO3WIKK, COOCTBEHHBIE MbICTU. Ecnm mpobinema 3amHTEpecoBajia 00YdYalOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHATuU. [IpakTHueckoe 3aHsATHE - 3TO,
IpeXkIe BCEro, AMCKycCHUs, OOCYKIEHHE KOHKPETHOM CUTyallud, TO €CThb IPEAINOoJaraeT yMEHHE
BHHUMATENBHO CIIYIIAaTh WICHOB MaJION TPYNIBI M MOJEPATOpa, a TAK)KE CTapaThCsl BBICKA3aThb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE UJIEU U MPEUIOKEHUS, YTOUHSITh U 33J]aBaTh BOMPOCH! KOJJIEram
10 00CYX/IEHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padoTe OOy4arouIuiicsi IOJKEH IOBTOPATH MPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBHHM C Y4eOHOW NpOrpaMMoOM, HCHOJIb3ys KOHCHEKT JIeKUUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCS 3a
KOHCYJIbTallUeX U METOINYECKON OMOUIBIO K IIPENOIAaBATENIO.

CamocrosiTenbHas paboTa peannusyercs:

— HEMOCPENCTBEHHO B MPOLECCE ayIUTOPHBIX 3aHATUH - HA JEKLUAX, IPAKTHYECKUX 3aHATUSAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK paclMCaHUs - HAa KOHCYJIbTAlUAX M0 y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, NPU JIMKBUAALMU 3aJ0JDKEHHOCTEH, IPHU BBIIOJHEHUU
WHAMBUAYaAJIbHBIX 3a/laHuM U T. 1.

— B Oubmuoreke, noma, Ha Kadeape NpPHU BBIIOJHEHHUH OOYJalOIIUMCS YYeOHBIX H
MPAKTUYECKHX 3ajau.

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

el NS



TeMmbl UIT CaMOCTOSITENILHOW pabOTHl TPOMUCAHBI B paboyeil TporpaMMe IUCIUILTHHBL.
O PeKTUBHBIM CPEIICTBOM OCYIIECTBICHUS OOYYAIONIUMCSI CaMOCTOSATEIbHOW pPAaOOTHI SBISICTCS
AJIeKTpOHHAs HH()OPMAIOHHO-00pa30BaTeNbHAs Cpella YHUBEPCUTETA, KOTOPAst 00ECTICUUBACT OCTYII
K Yy4eOHBIM IIaHaM, paboyuM TMporpaMMaM AHCHUIUIMH (MOIyneil), TpPaKTHK, K H3TaHUSIM
3IEKTPOHHBIX OUOIMOTEUHBIX CUCTEM.
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