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1. lean u 3aga4u JUCUMILJIMHDI:

OcHoBHas neab Kypca: «TypOuHBI TEIIOBBIX U ATOMHBIX JIEKTPUUYECKUX CTAHIUI

ABJsieTcs (POPMUPOBAHUE Y CTYJCHTOB HEOOXOIMMBIX 3HAaHUHM KOHCTPYKUMH, pacueToB TypOuH TOC u
ADC, a Taxke BbIpaOOTKAa YMEHHs HAJEKHOW IKCIUTyaTallud 3TOT0 000pYyJ0BaHMS, N3y4YE€HHE METOJIOB
pacyera, MPOEKTUPOBAHUS U HKCIUTyaTallui TYpPOUH TEMJIOBBIX 3JIEKTPOCTAHIUM.

3agauM JUCHMIUIMHBI: TpeAcTaBuTh HMH(PopMamuio o mpuMeHsembix Ha TOC u ADC TypOuHax w
pekuMax MX paboThl, METOAAX pacueTa U NPOCKTUPOBAHMSA; HAYYUTh HPUHUMATh U OOOCHOBBIBATbH
KOHKPETHBIE TEXHUYECKUE PEUICHUs NPU MPOSKTHUPOBaHMU U dKcIuryatauuu Typoun TOC u ADC; natb
UH(OPMALHIO O HAJIEKHOCTU ¥ 5KOHOMUYHOCTH 3TOI0 OCHOBHOTI'O 000PYA0OBAaHUsI, HPEAOCTABUTh JAHHBIE O
croco0ax KOHTPOJISL M PeryJIMpOBaHus MpU paboTe TypOUH M MpaBHIaX WX TEXHUYECKON HKCILTyaTallliH
U PEMOHTA.

2. MecTO IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

VYuyeOnass gucnumuimHa «TypOWHBI TEIUIOBBIX M ATOMHBIX JJICKTPHYCCKUX CTAHIUN»)  SBIISETCS
TUCIUIUIMHON 00s3aTenbHON yacThio B yueOHoM muane OIl nanpasnenus 13.03.01 «Temnosnepreruka
U TEIUIOTEXHHKa» M MPEeAyCMOTpeHa Juisi u3ydeHuss B 7 U 8 cemecTpax, Oasupyercs Ha 3HAHUU
OOIIIETEXHUYECKNX M CHEUHMaJIbHBIX JUCHUIUIMH: Xumusa, Pusmka, Marematuka, MexaHuKa,
TexHuueckas TepMOAMHAMUKA, [ HIpora3oquHaMukKa.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH J0CTUKCHUSA KOMIIeTEeHII M.






Taoauna 1

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




METPOJIOTHYECKOTO
obecrnieueHus
TEXHOJIOTNYCCKUX
nporieccoB OILJ[ mpu
WCIOJIb30BaHUU
TUIIOBBIX METOIOB.

METPOJIOTHYECKOTO  OOecredeHust
TexHoyiornueckux mnpoueccon OIT/I.

yMeTh:

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

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

— aHATU3UPOBaTh WHPOPMALUIO O HOBBIX TEXHOJOTHIX B
TypOOCTpOCHUHU.

BJIAJ1€Th.

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




4. O0beM TMCHUTIMHBI M BUIbI YUeOHOH PadoThI

Tao6auma 2
Bcero yacos/ CemecTpsl
Bup yueOHoii padoTbl 3a4.e/l. 7 ‘ 8 7 ‘ 8
(0J0l6; 300 (00]0) 3P0

KonTakTHasi padora (Bcero) 104/2,9 | 30/0,8 | 68/1,9 36/1 14/0,4 | 16/0,44
B ToMm uncne:

Jlexiun 58/1,6 | 16/0,44 | 34/0,9 | 24/0,7 8/0,22 8/0,22
[TpakTryeckue 3aHIATHS 46/1,3 14/0,4 34/0,9 12/0,3 6/0,17 8/0,22
CeMuHapsl

JlaGopaTopHbie pabOThI

CamocrositesbHas padora (Bcero) | 100/2,8 | 177/6,2 | 40/1,1 60/1,7 94/2,6 83/2,6

B ToM uucie:

Kypconas pabota (poekT)

PacuerHO-Tpaduueckre paboThI 28/0,7 69/2,2 12/0,6 | 16/0,17 36/1 33/0,9

TeMbl 711 CaMOCTOATEIBHOTO
M3y4YeHUus

Pedepatsr

Jloknassl

[Ipe3enTanuu

U (unu) opyaue 6uowvi
CamMoCmosimenbHol pabomol:

[ToaroroBka k 1a60paTOpHBIM

pabotam

Honrorosia k mpakiieckim 24/0,7 | 36/1 1003 | 14/0,4 |22/0,6 |14/0.4

3aHATUSIM

[ToaroroBka K 3a4eTy 18/0,5 36/1,0 18/0,5 36/1

[ToaroroBka K K3aMeHy 18/0,5 36/1,0 18/0,5 36/1,0

KoHnTpons 12/0,3 9 12/0,3 9

Buja orueTrHocTH SK3aMEH | dK3aMeH 3a4er SK3aMeH 3a4er DK3aMmeH

O6wmas BCETO B 516 | 216 | 108 | 108 | 108 | 108

TPYA0EMKOCTh Jacax

JUCIUILIHHBI BCEI'O B 3a3. 5 5 2 3 2 3
eUHNLIAX




5. Coaep:xanue TUCHUIINHBI
5.1 Pazaeanl IMCHUIINHBI M BUALI 3aHATHH

Taoauna 3.1 (7 cemectp)

Yacel
Ne HaumenoBanme pa3jaena ﬂexgp?f::[vm naﬁ::::(::fmx (“cléi‘a';{’:;ecﬁ:‘;‘x") Beero uacos
n/m | JMCUMILIMHBI 0 CeMecTPam 3aHATHH SaHATHH sansTHil
0O®0 | 300 | O®O | 300 | O®O | 30 | O®PO | 39O
1 OO01as xapakTepucTuka ) 4 4
typoura TOC u ADC
BinusiHre 0CHOBHBIX
» | MapamMeTpoB mapa Ha paboty 4 ) 4 ) 3 4
[ITY. Knaccudukarus
TypOUH
3 TypOuHHBIE CTyTIEHU, UX 4 6 10

pacyeT U MPOCKTUPOBAHUE

Mertonuka pacuera
TypOMHHOU CTyHEHH.
4 | TenmmoBon 4 6 10
a’pOAMHAMMUYECKHN pacyer
TypOMHHOM CTyneHU

[IpoexTnpoBanue u 2 2 4
5 | KOHCTPYKIMH CTyIICHEN 2 4 6
MIApOBBIX TYpPOUH

KoncTpykunu u 0oCHOBBI
6 | IPOEKTUPOBAHUS MTAPOBBIX 2 2 4
TypOuH

OcHOBHBIE pacyeThl IpU

MIPOEKTUPOBAHUH NAPOBOM
7 | TypOuHbl. Pacyer Ha MPOYHOCTD. 4 2 6
ObecneueHre HaIEKHOCTH
TypOUH 2 1 3

[lepemenHbIe pexXUMBI pabOTHI
apOBBIX TypOUH

Cucremsl napopacnpeaeaeHus
MapOBbIX TYpOUH

TypOuns! s
KOMOMHHPOBAaHHOM BBHIPAOOTKHI
TEIUIOTHI U DJIEKTPUYECKON
SHEpPTHUH.

10

CucreMbl aBTOMaTHYECKOTO
pEeryIupoBaHusl, 3alIUThI U

MaclIOCHA0KEHUS MTapOBbIX

TypOuH

11

HUTOTO: 34 8 34 6 68 14




Taoauma 3.2 (8 cemecrp)

Yackl Yacer Yacwl B
cero 4acoB
Ne HaumenoBanue pasaejia JIEKUMOHHBIX J12a60pPaTOPHBIX ch ;‘;Tl:;;ecc]:c;s
n/m | JMCUMILIMHBI 0 CeMeCcTPam 3aHATHI SansATHH sansTHii

020 | 30 | OPO | 390 | O®PO | 300 | OPO | 390

KonneHcannoHHbIe YCTaHOBKH
MapOBBIX TYPOUH U OCHOBBI UX
12 | skcrutyararumu. 4 4 8
Konnencarnrle n

UPKYJISITHOHHBIC HACOCHI.

Bubpaunonnas HageKHOCTb
13 | TypOHH 1 OIIEHKH HAJIC)KHOCTH 4 4 8
MX OCHOBHBIX 3JIEMEHTOB

KoHCTpyKIIMY U OLIEHKH
14 | HAmEKHOCTH DIIEMEHTOB 4 2 6
BaJIONPOBOJIa TypOoarperara

OCHOBBI 3KCIUTyaTal|H,
peryJupoBaHMs U PEMOHTA
15 | napoBbIx TypOuH. Pabouuit 4 2 6
IIPOLIECC MHOTOCTYIIEHYATON
11apOBOI TYpOUHBI

Cxewmsbl I'TY. KoncTpykuuu

16 | ra3oBBIX TypOHMH U 2 4 6
kommpeccopoB ['TY.
Kommpeccops I'TY.

17 | IlepeMeHHbIE PEKUMBbI 4 4 4 4 8 8

akcmuryarauuu ['TY

TypOomarnHbl mapora3oBbIX

18 | ycTaHOBOK, X KOHCTPYKIUH U 2 4 6
0COOEHHOCTH BbIOOpa
HUTOI'O: 24 8 24 8 48 16

5.2 JlekuuoOHHBIE 3AHATHSA

Taoanua 4
Ne HaumenoBaHue pasjaesa
Coaepxanue pasgesa
n/n AU CIMTITIMHBI
1 2 3

7 cemecTp

[Ipeamer u 3amaun Kypca. Kiaccudukamnms smeKTpudecKux
cTaHuui u napoBsIX TypouH. [lapoBsie TypOunbsl TOC 1 ADC n
cBeZieHHsI 00 UX KOHCTpyKIusxX. Victopust pa3BuTHst
TypOOCTpOEHUS.

Oco0eHHOCTH TEIUIOBBIX CXeM NapOoTypOUHHBIX yCcTaHOBOK TOC
u ADC. MecTo napoBoii TypOUHBI B TEPMOAMHAMUYECKOM
nukie. [lokasarenu S3KOHOMHUYHOCTH MAPOBLIX TYpOUH U
TypOOYyCTaHOBOK.

OO1m1ast xapakTepuCTHKa
Typoun TOC u ADC




BnusiHre ocHOBHBIX
napaMeTpoB mapa Ha paboTy
[ITY. Knaccuduxanus
TypOuH.

[Mpunuun neiictBus mapoBoil TypOuHBI. THMOBBIE TYypOUHBI.
[IpuHIMTIHATIBHBIE CXEMBI YHEPreTHYeCKUX yCTaHOBOK TOC wu
ADC. BnusHue 0CHOBHBIX IapaMeTpoB Mapa Ha 3PPEKTUBHOCTD
NapoTypOMHHON yCTaHOBKHU. BIiMsiHHE KOHEYHOTO JaBlIEHUS Ha
3¢ peKTUBHOCT,  paboThl  TypOOYCTaHOBOK. [ukel
napotypOouHHbIX ycTaHoBOK. KIIJ[ TypOunbl. [IpomexyTodHbBIH
reperpes napa. PerenepaTuBHbI 10JI0IPEB MATATEIIBHON BOBI.
[Tonsitue momHOCTH. AOcomoTHbIE M OTHOcHTEenbHBIC KII/I.
YcnoBHbIE 0003HAYCHUS TYPOUH.

TypOunHbIE CTyNIEHU, UX
pacyer ¥ NpOeKTUPOBAHKE

TennoBoii npouecc TypOouHHON cTyneHd. OCHOBHBIE YpaBHEHUS
IIOTOKA Ul CKUMAEMOM JKUAKOCTH. XapaKTCPUCTUKU IOTOKA
IIPM pacIIMpeHuu Tra3za B KaHamax. I[lapamerpsl mONHOIO
topmoxeHusa. KondyzopHoe u nud¢y3opHoe TedeHne MoToka.
OmnpeneneHyue BBIXOJHOM CKOPOCTH IPU pacIIMpeHMH Ta3a B
HENOJABWKHOM  KaHaie.  Kpurhueckne  mapaMmerpsl U
Kputrnyeckass ckopoctb. Kpuruueckuit pacxon. lIpuseneHHsbli
pacxon. M3MeHeHume NpPOXOAHOrO  CEUYEHHs  KaHajga B
3aBUCUMOCTH OT OTHOCHUTEJIBHOIO J1aBiieHus. Pacimpenue rasa B
KaHajax C MOoTepsMHU pacrosiaraeMoi 3Hepruu. Cyxkuparomuecs
U pacmmpsmomuecs KaHaiasl. DOpMbl KaHAIOB TYpPOMHHBIX
pemerok. OTKIIOHEHHE IOTOKa B KOCOM cpe3e TYypOMHHBIX
peuieTok. [IpenenbHoe OTKIIOHEHNE B KOCOM CpeE3e.
I'eomeTpuueckne W Ta30JUHAMHYECKHE  XapaKTEPUCTHKHU
pemeToK TypOMHHBIX MPO(UIICH.

KoHcTpykuus crynenn ocesoro tuna. CucremMa ypaBHEHUN I
pac4yeToB TEPMO- U ra30JMHAMHYECKUX MIPOLIECCOB B IIPOTOYHOM
4acTu TypOMHHOM cTyneHu. TemioBast fuarpaMma InpoueccoB
peoOpa30BaHus SHEPTUH B TYpOUHHBIX pemeTkax. CreneHpb
PEaKTUBHOCTU TYpOUHHOM cTyneHU. TpeyroibHUKN CKOPOCTEeH 1
METOAMKA UX pacyera.

MOUIHOCTh ¥ SKOHOMUYHOCTb TYPOMHHBIX CTyNEHEH: ypaBHEHUS
JUISL pacueTOB YCHJIMM U MOLITHOCTH TypOMHHOM CTYIIEHHU;
oTHOcUTENbHBIN Jonarounbiii KIIJ[ ctynenn; nByxBeHeuHbIe
CTYIIEHU CKOPOCTH.

Br160p TypOUMHHBIX peleToK A TYpOMHHBIX CTYIEHEH.




Mertoauka pacuera
TYpOUHHOU CTYIEHH.
Tennosoi
a’POJMHAMUYECKUNA pacyer
TypOMHHOM CTyIIEeHH

Metoauka  TEIUNIOBOTO M a’pOAMHAMUYECKOrO0  pacuera
TypOUHHON CTYIICHU. 3aBUCUMOCTD OTHOCHUTEJIBHOTO
BHyTpeHHero KIIJ] crynenu ot mapamerpa u/cy. Pacnonaraemeie
TEIUIONEpenaabl CTYIEHH, COIUIOBOM U paboyeil peleTok.
[IpeoOpazoBanue >HEpruM Ha padboumx Jonatkax. OKpy)HOE U
OCEBOE yCWUJIME IOTOKa Ha JiomarkaXx. MOUIHOCTh CTYIEHHU.
VYaenvnas pabota. [loTepu pacronaraemMoil SHEpruM B COIUIAX,
Ha paboyuXx JIOMATKaX M C BBIXOAHON CKOpOCThIO. OmnpeneneHue
BBIXOJIHOM OTHOCUTEIBHOM CKOPOCTH IIOTOKA U3 BPAILAIOIIETOCS
KaHaja pabouyux pemieTok. Mertonuka pacuera TypOHMHHOMN
CTYIIEHU: BBIOOD MCXOJHBIX XapaKTEPUCTHUK U IapaMeTpoB
TypOMHHON CTYyNEHH; METOJUKa pacuera TypOMHHON CTyNEeHH C
d/11710...13; ocoGeHHOCTH pacyeTa 1 MPOSKTUPOBAHUS CTYIICHEH
C JUIMHHBIMHM JIONATKaMH; 3aKOHBI 3aKpYTKH TYpOMHHBIX
JIOTIATOK.

Boibop xapakrepuctuk crynenu. OmnpeneneHne OCHOBHBIX
reoMeTpuyecKux napamerpoB. CreneHp napuuaibHocTu. Pacuer
PELIETOK PU JJO3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSX.
Hcnonb30BaHre a’poJMHAMUYECKUX XapaKTEPUCTUK PELIETOK
npu ux pacdyere. Hopmanu Ha mpoduiu comaoBbix U pabouux
JonaTkax. Y cJIOBHbIE 0003HAYCHHS THIIOB IPOQHIEH.
OcoOeHHOCTH pacyeTra CTYNEHU C «UIMHHBIMIY JIONATKaMHU.
[loHsiTHE «UIMHHBIX» JIONATOK. V3MEHEHHE PEeaKTUBHOCTHU I10
BBICOTE JIONATKU. MeToabl NpoduIMpOBaHUS ITHHHBIX JIOMATOK.
KoHCTpYKTHBHOE BBITIOJHEHUE COIUIOBBIX M pabOdYMX JIOMATOK.
Tunbl XBOCTOBUKOB M OaHJaxeH.

N300pakeHne mporecca paclidpeHus mapa B /s - jauarpamme
JUISL CTYTIEHH.

[IpoexTupoBanue u
KOHCTPYKIIMU CTYTIEHEN
MapoOBbIX TypOUH

[IpoekTupoBaHe U KOHCTPYKLUHU CTYIIEHEN MapOBbIX TYpOUH.
Ha3nauenune TypOuHHBIX cTymeHed ckopocTu. TemsoBoif
nporecc u KIIJ[ TypOunHOM cTyneHu ckopocTu. OnTumaibHOe
OTHOILIEHHE CKOPOCTeH il TYpOMHHOW CTYNEHH CKOPOCTH.
Omnpenenenre CKOpOCTEH Ha BBIXOJE M3 PELIETOK U TOTEPb
pacriosiaraeMoii sHepruu. M3o0paxeHue mporecca pacuMpeHus
B TypOMHHOI CTYIIEHH CKOPOCTH B /S - THarpamme.
JlonoaHUTENbHbIE TOTEPH CTyNeHU. BHyTpeHHss1 paboTa moToka,
otHocuTenbHbll BHyTpeHHMH KIIJI crynenu. OnrtumanbHast
CTETEHb NNaPLUAIBHOCTH CTYIICHH.

Haznauenwe u TUmbl yIUIOTHEHUH B TypOMHE M TpeOOBaHUS K
HuUM. CxeMa JTaOMpUHTOBOrO YIUIOTHEHHUs. TeueHue mapa uepes
yutotHerue. [Iporece paciimpeHust mapa B YIUIOTHEHHH B /S -
nuarpamme. OmnpenesieHue MPOTEUKH rapa yepe3 JaOUpUHTOBOE
YIJIOTHEHHE.

N300paxkeHne mporecca paclIdpeHdst mapa B AS -jauarpamme
JUISL CTYTICHH.

IIprmepbl KOHCTPYKTUBHOI'O BBINIOJIHEHHSI OCEBBIX CTYIIEHEH.




KoHCTpyKIIMU 1 OCHOBBI
MIPOCKTHPOBAHHSI TAPOBBIX
TypOuH

KoMMnoHOBKH MapoBBIX TypOHH Pa3InYHOTO Ha3HAYEHUSI.
OcHOBBI BbIOOpa KOHCTpYKIMHM TypOuwH. JlemeHue crymneHen
KOH/ICHCAIIMOHHBIX TYpOUH Ha IPYTIIHI.

CrniocoObl yBenmu4eHHs peaesbHON MOIIHOCTH. OIHONOTOYHbBIE
Y MHOTOIIOTOYHBIE, OTHOBAJIbHBIC K MHOTOBAJIbHBIE TYpOHUHBI.
Pacuernas momHocTh TypOuHBL. Be1OOp Temnonepenana u tuna
perynupytomei crynenu. IIpenBaputenbHas oLieHKa pa3MepoB
MEepBOM M MOCIIEIHEN HEPEryJIUpyeMbIX cTyreHel. OnpeaeieHue
quclla CTYIIEHEH U paclpeeseHUe TEeIIonepenana Mexay HUMU.
OcoOenHoctn  pacuera  CTyNEeHEH  OTAEIBHBIX TPy
KOH/ICHCAIMOHHBIX ~ TypOun.Ilpubmmkennas onenka  KITJ
Typboarperata ¥ OTHEJIbHBIX OTCEKOB MPOTOYHOM YacTu
TypOunbl. BpIOOp dYacTOThl BpalleHHs, 4YHUCIAa BajJOB H
UWIMHAPOB TypOuHbl. OceBble yCUIIMS B TypOMHAX U CHOCOOBI
UX YpaBHOBEUIMBAHMUA.

O0630p KOHCTPYKIUI KOHJICHCAIIMOHHBIX TYpOHH.

OcHOBHBIE pacyeThl IpU
IIPOEKTHUPOBAHUU ITAPOBOIi
TypOuHnbl. PacueT Ha
npouHocTs. O0ecrnieueHue
HAJEKHOCTHU TypOUH

OcHOBHBIE pacyeThl MPU MPOCKTUPOBAHUU MHOTOIIMIMHAPOBOM
napoBoit Typounsl. [locTpoeHue mporecca paciiupeHus mapa B
MIPOTOYHOM YaCTH TypOUHBI M OLIEHKH €0 pacxoaa JJIs
peanuzanuu TpeOyemMoi MolHOCTH TypOoarperara. Pacuer
YHUCa CTyNeHe! U pachipeiesieHue TEIUIONepenaaoB 1Mo
CTyIIEHsM TypOUHbI. BbIOOp 4acTOTHI BpallleHus: BaIOIPOBOa
TypOoarperaroB. O6ecrieueHIe HaIS)KHOCTH OCHOBHBIX
3JIEMEHTOB MapOBBIX TYpOUH. Pacuer oceBbIX yCHiHii B
BaJIONPOBO/IE TypOoarperara u crocoObl X KOMIICHCAIIUH.
Bri6op xonctpykiuu poropos LIB/I, IC u LITH/ TypOun u ux
ymiotTHeHuid. TpeboBanus [OCT k KOHCTPYKIUSM TYpPOHUH.
[Ipumeps! UcTIONHEeHNS KOHACHCAIIMOHHBIX MTAPOBBIX TYPOUH
TOC u ADC.

[IepemeHHBIE peKUMBI
paloThI MapOBBIX TYPOUH

OOmiast XxapakTepUCTHKa TEPEeMEHHBIX pexumoB: [lonsTHe
MIEPEMEHHOT0 (HEpacyeTHOI0) pekuMa TYpOMHHBIX PELIETOK M
TypOuHHON cTyneHH. OCOOEHHOCTH TEPEMEHHOI0 peXuma
TypOuMHHOU cTtyneHu ¢ 6=d>/[<10. IlepeMeHHBI peKUM
pabotel  rpynmbl  cryneHed. 3akoH  Cromonsi—®roresns.
IlepeMeHHBI pEXHUM CYKUBAIOIUXCS W PaCHIMPAIOIINXCS
pemierok. MaHEBpEeHHOCTh U MPOTpamMMbl  pPEryJIHMpOBaHUS
9Hepro6yokoB. XoyocTo Xox TypOoarperata. MOTOpPHBIH
pexuMm. Pexum ropsuero Bpamaromierocs peseppa. Cerka
OTHOCHUTEINIBHBIX pacxoioB. [IpeaenbHoe OTHOIIEHME NaBIEHUI
JUISL pAcIIMPSIIONIEHCS pelieTKu. Mi3MeHeHne cTenenn peakuud u
pacxona mapa uepe3 crynens. KIIJ[ crynenu npu m3MeHeHUU
pexuma ee paboThl. JleTanbHbIN pacdyeT MepeMeHHOro pexuMa
pabotsl ctynenu. [IpubiamkeHHbIe METO/IbI pacyeTa.

VYcnoBus paboThl PErylUpYIOMIKUX U TOCIEIHUX CTyINeHei
TYpOUH NpU MEpEeMEHHOM MPOIYyCKe mapa.

Pacnipenenenne naBiieHM M TEIUIONEPENagoB B  CTYIEHSX
TYpOUHBI IPU U3MEHEHUU PEKUMa PabOTHI.

BnusiHue oTKIIOHEHMS HayallbHbIX TapaMeTPOB BOJSHOTO Iapa,
IapaMeTpoB NIPOMIIEPETPEBA U IaBJIEHUS B KOHIEHCATOPE Ha
MOIIIHOCTb TYpOUH.




CucreMbl
napopacrpeesieHusl apoBbIX
TypOuH

Crioco0blI (cHCcTeMBI) MapopacipeeIeHUs MapoBbIX TYpOuH.
HpoccensHoe napopacnpeaeneHue. ComioBoe
napopacnpezaeneaue. O0BoiHOE apopacnpeeeHHe.

TennoBoii nmporecc TypOUHBI MPU IEPEMEHHOM MPOIyCKe Mapa B
pa3IMYHBIX CHCTEMax IapopacnpenencHus. Pacnpenenenue
[IOTOKOB IIapa MEXJy COIUIOBBIMM CerMeHTamH. l3MeHeHue
JABJICHUN Mapa 3a peryjupyrolMMH KilalaHaMd U B KaMmepe
peryJupyoIei CTyIIeH! [TPU IEPEMEHHBIX pacxoAax mnapa.
Beibop  cucrembl  mapopacmpeneneHus.  PerynupoBaHue
MOIIIHOCTH TYpOUHBI CIOCOOOM CKOJIB3SIIIETO JaBICHHUS.
Jmarpamma pexuMOB KOHJICHCAITMOHHON TypOuHbI. Pacxox mapa
Ha X0JIOCTOU x0/1. VI3MeHeHne 5JKOHOMUYHOCTH U HAJI€KHOCTH.
W3meHeHne TemmepaTypbl CBEXEro Iapa U IMPOMEXKYTOUHOTO
reperpena.

Bnusaue naBneHust orpaboTaBiiero mapa. YHHBEpcaJbHas
3aBUCMMOCTh ~ W3MEHEHUs  MOUIHOCTH  KOHJCHCAI[MOHHOU
TYpOUHBI OT KOHEYHOTO JIaBJICHHUS.

OceBble ycunus TypOUHBI IPU IEPEMEHHOM PEKHIME.
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TypOuns! s
KOMOHMHUPOBAaHHOMN
BBIPAOOTKH TETUIOTHI U
JIEKTPUUECKON IHEPTUU.

TypOunbl i1 KOMOMHUPOBaHHON BBIPAOOTKH TEIUIOBOM U
JJIEKTPUYECKON SJHEPTUU:

- TypOMHBI C IPOTHUBO/IABIICHUEM;

- TypOWHBI C TPOMEXKYTOYHBIM PETYJIHPYEMbIM OTOOPOM IMapa
(tunt T) m quarpaMMsel pexXMMOB, IIPOLIECCHl PACHIMPEHMS Tapa B
hs - nmuarpamme, JauMarpaMMbl PEXHMOB, KOHCTPYKTHBHOE
oopmienue TypOuH, TOBOPOTHBIE TUArPAMMBI;

TypOMHBI ¢ IBYyMs peryinupyembiMu otOopamu mapa (tunm I1T),
JarpamMmbl PEKUMOB;

- TYpOMHBI C JBYXCTYNEHUYAThIM OTONMMUTEIBLHBIM OTOOPOM Mapa.
DHepreTuYecKre XapakTepUCTUKH TEMIO(PHUKAIIMOHHBIX TapOBBIX
TypOuH. KoHCTpyK1Mu TernopuKanuoHHbIX TYpOUH.

11

CucTeMbl aBTOMAaTHYECKOTO
peryIupoBaHus, 3aIllUThl U

MacJI0CHA0KEHHUs TapOBbIX
TypOuH

CucreMbl aBTOMaTHUECKOTO PETYJIMPOBAHNS: OCHOBHBIE 33141
CAP u npunuunuansHas cxema CAP TypOoarperara;
CTaTUYECKOE U aCTaTUYECKOE PETyJIUPOBAHUE; TapalIe/IbHAs
pabota TypOoarperatoB B ceT; cxembl CAP KOHJI€HCAIITMOHHBIX
U TeTI0(UKALNOHHBIX TypOHUH.

CucTeMbl aBapHifHOM 3alIUTHI TypOOarperaToB: OCHOBHbBIE
CUCTEMBI 3aIUThI TAPOBBIX TYPOUH; OCOOEHHOCTH CUCTEM
3aLIUTHI U1 KOH/IEHCAIIMOHHBIX U TEIUIO(UKAIIMOHHBIX TypOUH;
tpeboBanus 'OCT k cucrtemam peryiarpoBaHuUs U 3aIIUThI
TypOoarperaros.

CucreMbl Maci0CHA0KEHUS TAPOBBIX TYPOUH U OCHOBHBIE
TpeboBaHusA K HUM. CXeMbl MaclIOCHA0KEHUsI; dKCIUTyaTalus
TypOuHHBIX Maced. KoHCTpyKIMK MOAIIUITHIKOB BaJIOIPOBO/IA
NapoBBIX TypOUH. ABapuiiHas cma3ka TypOuH. TypOunHOe
Maci0. JJIEMEHThI CUCTEM MACIOCHA0KEHHUS.

8 cemecTp




3
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Konpaencanunonusie
YCTaHOBKH MapOBBIX TYpOUH
Y OCHOBBI UX IKCILTyaTaliu.
Konnencaruerie
HUPKYJSIUOHHBIE HACOCHI.

u

Ha3znauenne KOHJICHCAIlMOHHBIX YCTPOMCTB. Turnbl
KOHJIeHCcaTopoB. KOHCTpyKIIMsI MOBEPXHOCTHOTO KOHJIEHCATOPA.
KonneHcannonnsle yCTaHOBKM MapoBbIX TypOuH. Cxema
KOHJICHCAIIMOHHOM YCTAHOBKM H YCTPOMCTBO KOHJIEHCATOPA.
TennoBele Tpomecchl B KOHJEHcarope TemmoBoi OanaHc
KOHJIEHCATOpA. Temneparypa KOH/JIeHCaTa u ero
nepeoxnaxaeHue. [lopsaok TemaoBoro pacuera KOHJIEHCATOPA.
Pacuer noBepXHOCTH OXJIAXKICHHUS.

KOMITOHOBKHM M KOHCTPYKLHU KOHAEHCATOPOB MAPOBBIX TYpOUH.
[IpuHIMIBl  pallMOHATLHOW KOMIIOHOBKH TpPYyOHOTO ITydYKa.
[TocTpoeHne TEmIOBBIX XapaKTEpUCTUK KOHJAEHCATopa IpuU
W3MEHEHUM  pacxojla TMapa, TeMIlepaTypbl M  pacxojaa
OXJIQXK/IAFOIIEH BOJIBI.

I'mapaBnuyueckoe COnpoTUBIIEHUE KOHEHCATOPA.

Meroauka pacuera KoHjieHcaropa. OCHOBBI SKCILTyaTaluu
KOHJICHCAIIMOHHBIX YCTaHOBOK. Bo3myxooTcacsiBarome
YCTpOMCTBA. XapaKTepUCTUKA TAPOCTPYUHOIO IKEKTOPA.
Konnencarubie 1 HUPKYIAIMOHHBIE HACOChl. KOHCTpYKIIMu
HacOCOB.
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Bubparmonnas HaJie)KHOCTh
TypOUH U OLIEHKU
HAJE)KHOCTH UX OCHOBHBIX
3JIEMEHTOB

BuOpanuonHnas HaexHOCTh TypOoarperaroB. BeicokoyacToTHast
BuOpanus Typboarperata. HuskouactoTHas BuOparus.
Bubparus 060poTHO# yacToThl TypOOoarperara. KonTposs u
HOpMBI BUOpanuu TypOoarperara. MeTo sl Ipeaynpex1eHus
MOBBILIEHHON BUOpanuu Banonposoaa. CyliecTByrome
CHCTE€Mbl BUOPOMOHUTOPUHIA U TUATHOCTUKH.

Konebanus nonaTtoyHoro amnmnapara TypOUH.

PacueTsl Ha NPOYHOCTH OCHOBHBIX JETaje craTopa TypOHHBIL.
Konctpykuuu kopmycoB, ux wmatepuain U pacder. OOOMBI.
TennoBele pacmupenus. Pacuer ¢QuaHueBoro coeauHeHUs.
ComutoBble M Hampasisitoniue jonatku. CoIioBble CErMEHTHI.
Koncrpykuun u marepuan aumagpparm. Kperuienue nuadparm.
Pacuer nuadparm. luadparmenssie yriotHeHus. KoncTpykunu
KOHIIEBBIX YIUIOTHEHUH TypOuH. TpyOonmpoBOJbl KOHIIEBBIX
yioTHeHu#. CucTeMbl mapopacnpeesieHus TypOuH.

OnopHele NOAIINIIHUKA U UX KOHCTpyKUMHU. Pacuer omopHOro
nogmunanka. Kperenue.

YnopHble NOAIMIHUKA U UX KOHCTPYKIUH.

Opranuzanys TeMIEpaTypHbIX paclIMpEeHUl poTopa U cTaTopa
TypOunbl. OTHOCHUTENbHBIE YIUTMHEHUSI. PUKC-TTYHKT TYpPOHHBI.

14

KoHcTpykunu u onieHKH
HaJEKHOCTH 3JIEMEHTOB
BaJIONPOBOJIa Typboarperata

KoHcTpyKniny 1 O1IEHKH HAJIeKHOCTH 3JIEMEHTOB BaJIONPOBOA
TypOoarperara. KoHcTpykiun 1 marepuan pabouux JONaTok.
Konuesas yactp nonatok v 0aHAgaku. XBOCTOBUKHU JIOMATOK.
3aMKOBbIE COeJUHEHMS. PacyeT nonaTtok Ha MPOYHOCTb.
Bubpanus nonarok. OTcTpoiika JIONaTok OT ONAaCHBIX BUOpaIHii.
Potops! TypOuH u ux KoHCTpyKIuH. Kpennenue neraneit Ha
Bairy. Pacder nuckoB Ha mpoyHOCTh. PacyeT Bana Ha MPOYHOCT.
Kputnueckas yactora BpaiieHust poropa. Marepuainsl JUCKOB,
BaJIOB, LIETbHUKOBAaHHBIX pOTOPOB. CoeAMHUTEIbHBIE MY (PTHI.
BanonoBopoTHOE yCTPOHCTBO.
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OCHOBBI 3KCIUTyaTal|H,
peryJupoBaHMs U PEMOHTA
MapoBbIX TypOuH. Pabounii
IIPOLIECC MHOT'OCTYIIEHYATON
1apoBOI TYpOUHBI

OCHOBBI HKCIUTyaTalui TypOOoarperaToB: 3aJauu SKCILTyaTaluu
Y KpUTEPHUHU HAZC)KHOCTU B paboTe TypOHH; 0COOCHHOCTH ITyCKOB
Y OCTaHOBA TYpOUH.

CxeMa yCTpoiCcTBa aKTUBHOHM M peakTUBHOM TypOuHBI. [loHsATHE
PETYJIUPYIOMINX U HE PETYITUPYEMbIX CTYIICHEH.

Hcnonb3oBaHue MOTEpU C BBIXOJHOM CKOPOCTBIO B CTYIICHSIX.
Koaddurment Bo3Bpara teria. Ilorepu oT apoccenupoBaHus BHE
MIPOTOYHON YaCTH TYpOUHBL.

OCHOBHBIE IPEUMYIIIECTBA MHOTOCTYIICHYATHIX TYpOUH.

Dpo3us pabourx JIONATOK U CIIOCOOBI OOPHOBI C HEM.

Konuesble ymiotHenus Typous. Cxema 0TBOJIa U [10/IBOJA rapa
B YIUIOTHEHUU. THUIBI KOHIIEBBIX YIIIIOTHEHUIA.

3amaun  peryiuMpoBaHus TypOMH. YpaBHEHHE MOMEHTOB
TypOoreHeparopa. Y cioBue MOCTOSHCTBA YaCTOTHI BpaIllEHUSI.
[TpuHIMNMaTBHBIE CXEMBI PeryaupoBanus. OCHOBHBIE HJIEMEHTHI
CUCTEM peryjIupoBaHUs. Perymstopsl CKOpPOCTH. 30JIOTHHUKH.
CepBoMoTopbl. OOparHast CBsi3b. MeXaHU3M  yIIpaBJICHUS
(cunxpoHnuzarop). Perynupyromue kianaHsl.

CraTucTudeckas XapaKTepUCTHKA PETYIHMPOBAHUS.

Crenenp HEPaBHOMEPHOCTHU u HEYYBCTBUTEIHHOCTH.
ParmmonanbHas popma CTaTUYECKON XapaKTEPUCTUKH.

PaGora perymupoBaHus TpH MapajsieIbHOM  BKIIIOUEHUU
TeHEPaTOPOB.

OCHOBBI CTATUCTUYECKOTO MPOSKTUPOBAHUS PETYITUPOBAHUS.
[lepexonHble npolecchl peryaupoBaHus TYpOUH.

OcoOeHHOCTH peryJMpoBaHMsl TEIUIOPUKALMOHHBIX TYypOUH.
[ToBopoTHbIe nuadparMsl.

OcoOeHHOCTH peryaupoBaHusi TYpOMH C IPOMEXKYTOUHBIM
MIEPErpeBOM.

3ajaun ¥ BUBI 3AIIUT MAPOBBIX TYpOUH. 3aluTa OT MOBBIIIECHHUS
CKOpPOCTH BpallECHHS. Pene 0CEBOTO C/IBUTA.
[IpenoxpanutenbHbIe H 00paTHBIC KIIAMIaHBI.

CromnopHble U OTCeYeHHbIE KilanaHbl. CepBOMOTOPHI KJIAIIaHOB.
OCHOBBI PEMOHTa TIAPOBBIX TYPOUH: XapaKTepPHBIE HEMOJIAIKH
IIPU HKCIUTyaTallMK ApOBBIX TYpOUH; OpraHu3alis pEeMOHTA
MapOoTYpPOMHHBIX arperaTos.
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Cxemsl I'TY. Konctpykuun
ra3oBbIX TypOUH U
kommpeccopos ['TVY.

DHepreTUYECKre ra30TypOMHHBIE ycTaHOBKH. OOIue CBeIeHUs
00 snepretrueckux I'TY. TepmoauHaMUYeCKHUA UK U CXEMBI
I'TY. Ilpumenenne ['TY B TemioBbix anexkrpoctaHiusax ['TY -
TOII. IToka3zatenu skoHOMHYHOCTH ' TY M ciocoObI ux
TTOBBIIICHUS.

I"a30BbIe TypOMHBI: MPOLIECC pacIIUPEHUs] B Ta30BON TypOUHE U
BBIOOp YMCIIa €€ CTyNeHeW; 0COOEHHOCTH TYpOMHHBIX CTYIEHEH
ra3oBoil TypOMHBI; METOJWKAa pacyeTra MPOTOYHOHW YaCTH;
CHCTEMBI OXJIAXAEHUS T'a30BbIX TypOuH. CxeMbl U ukisl ['TY.
OcHoBHble mMOKa3zaTenu, xapaktepusytomme ['TY, u crnocoOsl
MOBBIIEHUST WX JKOHOMHYHOCTU. OpHoBaimbHble [TY ¢
perenepanueii. CiioxHbie 1 MHOTOBajbHbIE [ TY.

[Tapora3oBsle yCTaHOBKH.




Kommpeccopsr I'TVY.
17 | [lepemeHHBIE PEKUMBI
skcruryaranuu ['TY

Kommnpeccopst ['TY: koHCTpYyKIIHSI OCEBOr0 KOMIIPECCOPa;
MPOLECCHl B MPOTOYHOM YaCTH KOMIIPECCOPHBIX CTYNIEHEN 1
OLIEHKHU MX YHCIIA; PEKUMBI pabOTHI 1 XapaKTEPUCTHKHU OCEBBIX
komrpeccopoB ['TY; ssBneHne nomnaxa; KOHCTPYKIIUU KaMep
CTOpaHHUA.

Ilepemennbie pexumbl  dkcmutyatauuu ['TY: nepemeHHbIE
pexumbl I'TY; myck ra3oTypOMHHBIX YCTaHOBOK; CHCTEMBI
3alIUThl 1 aBTOMATHYECKOro peryaupoBanus ['TY

TypOomarinHbl mapora3oBbIX
YCTaHOBOK, UX KOHCTPYKLIMHU

18
1 0COOCHHOCTH BBIOOpA

[lapora3zoBele = yCTaHOBKHM: TEIUIOBBIE CXEMBI, COCTaB |
nokazatenu 3KoHomudHOCTH [II'Y; OcobGeHHOCTH TapameTpoB
MapoOBBIX M Ta30BbIX TYpOMH ISl MapoOra3oBbIX YCTAHOBOK C
OJIHO, IBYX U TPEXKOHTYPHBIMH KOTJIAMU-YTUIN3aTOPAMH.
[MapoBeie TypOuubsl mns III'Y: ocobGeHHOCTH pacyera W
MpOeKTUpOBaHus mapoBbiXx TypOuH ans III'Y; koHCTpyKuuu
TypouH ms [1I'Y yTHIM3anuoHHOTO THITA; KOHCTPYKIIMH TYpOUH
JUISL TeTI0()UKAIIMOHHBIX MMAPOTa30BbIX YCTaHOBOK.

5.4 . IlpakTHyeckune (CEeMUHAPCKHE) 3aHATHS

Tadauua 5.1 (7 cemectp)

Ne HaumeHnoBanue pasjea
n/n JTUCHHUIIIIMHBI

Conep:xkanue pasaena

OO6m1ast xapaKTepucTUKa
I | 1yp6un TOC u ADC

MecTto napoBoii TypOUHBI B TEPMOJUHAMUYECKOM
nukie. [lokazarenn 5KOHOMMYHOCTH MAPOBBIX
TypOUH U TypOOYCTaHOBOK.

Bausgaue 0OCHOBHBIX

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

BnusiHue ocHOBHBIX TapaMeTpOB apa Ha

3¢ (HeKTUBHOCTH NTAapOTYpPOUHHON ycTaHOBKH. BiusgHue
KOHEYHOI'0 1aBJeHNUs Ha 3P (PEKTUBHOCTH pabOThI
TypOOYyCTaHOBOK.

cTtyneHu. TemnoBoit

TypOMHHOMN CTYNIEHU

Meroauka pacueta TypOUHHOMN

a>POIMHAMUYECKHH pacdeT Mertoas! npouIMpoBaHUs JUIMHHBIX JIOMATOK.

HN3meHeHune PCAKTUBHOCTHU 110 BBICOTC JIOIIATKH.

OcHOBHBIE pacyeTsl pu
MPOEKTHUPOBAHNY MTAPOBOIi
5 | TypObuHsl Pacuer Ha
npoyHocTh. ObecrieueHue
Ha/IeXHOCTH TypOUH

[TocTpoenue nmpolecca paciIupeHus napa B
IIPOTOYHOM YacTH TypOUHBI U OLIEHKH €ro pacxoja AJs
peanu3zanuu TpedyeMoil MOIIIHOCTH TypOoarperara.

6 | MapoBBIX TypOUH

[lepemeHHbBIE pEXUMBI PAOOTHI

Pacnipenenenve fgaBiaeHUM M TEIUIONEPENanoOB B
CTYTIEHAX TYpOUHBI IPU U3MEHEHUH peXUMa PaboThlI.

5.4 . IIpakTuyeckne (CeMHHAPCKHE) 3aAHSATHS

Taoauma 5.2 (8 cemectp)

Ne HaumenoBanue pasjaesa
n/n JTUCIHHUILIMHBI

Conep:xkanue pasaena




Konnencannonnslie ycraHoBKH | CxeMa KOH/IEHCAIIMOHHON YCTaHOBKHU M YCTPONCTBO
MapoBbIX TYpOMH U OCHOBBI UX | KOHJEeHcaTopa. TemnoBsie mpoLecchl B KOHAEHCATOpe

JKCILTyaTalluH. TennoBoii Oananc koHaeHcaTopa. Temmneparypa
Kongencaruele u KOHJICHCATa U ero nepeoxyaxacHue. Ilopsanok rennosoro
LUPKYJSLIUOHHBIE HACOCHI. pacuera KOHAeHcaTopa. PacueT moBEpXHOCTH OXJIAXKICHUSL.

Bubpanunonnas HageKHOCTb
TypOUH U OLEHKU HAa/IeKHOCTU
HX OCHOBHBIX 3JIEMEHTOB

PacyeTbl Ha MPOYHOCTH OCHOBHBIX JleTaliell cTraTopa
TypOuHbl. KOHCTPYKIIMU KOPITYCOB, UX MaTepuai U pacyer.
O6oiimbl. TemnoBsie pacimupenns. Pacuer ¢anmeBoro
COEJIMHEHMUSI.

KoncTpykuuu u oieHKH
HAaJIeKHOCTH 3JIEMEHTOB
BaJIONPOBOJA TypOoarperata

Pacuer nonarok Ha mpouHocTs. Bubparus jomnarox.
OTcTpoiika JIonaToK OT ONacHbIX BUOpanuii. PoTopsl
TypOMH U UX KOHCTpYKIMHU. Kperuienne neraneit Ha Bay.
Pacuer nuckoB Ha npoyHOCTh. PacyeT Baja Ha MPOYHOCT.

OCHOBBI DKCILTyaTaIuy,
peryIupoBaHus 1 PEMOHTA
napoBbIX TypOuH. Pabounit
IIPOLIECC MHOT'OCTYIIEHYATON
apoBOW TYpOUHBI

[TpuHuMnUanbHbBIE CXeMBbI peryiaupoBaHus. OCHOBHBIE
AIIEMEHTBI CUCTEM PEryIUpPOBaHUs. Perynaropsl ckopocTu.
3onotHuku. CepBomoTopsl. O0paTHas cBsA3b. MexaHu3m
yIpaBiieHus (CMHHXpoHU3aTop). Perynupytoiiue Kiamnassl.
CrarucTrueckasl XapaKTepUCTUKA PETYJIUPOBAHUS.

Cxewmsbl I'TY. KoncTpykuuu
ra30BbIX TYpOUH U
komripeccopoB ['TY.

["a3oBble TYpOUHBI: MPOIIECC PACIIUPEHUS B Ta30BOM
TypOMHE 1 BEIOOD YHCIIa €€ CTyINeHeH; 0COOCHHOCTH
TypOUHHBIX CTyIIEHEH ra30BOM TypOUHBI, METOINKA
pacdera MPOTOYHOM 4aCTH; CUCTEMBI OXJIAXKICHUS I'a30BbIX
Typ6uH. Cxemsbl u nukisl ['TY.

Kommnpeccopsr I'TY. IIepemenHsble pexxuMsbl dKcrryaranuu I'TY: nepemenHbie
IlepeMeHHBIE pEKUMBI pexxumbl I'TY; myck ra3oTypOMHHBIX YCTAaHOBOK; CUCTEMBbI
skcmuryatauu ['TY 3aIIMTHI M aBTOMAaTH4eCKOro perysimposanus ['TY

TypOomamHbl mapora3oBbIX
YCTaHOBOK, UX KOHCTPYKIIUU U
0c00EHHOCTH BbIOOpa

Oco0eHHOCTH TapaMeTPOB MapOBBIX U Ta30BBIX TYPOHH
JUISl TapOra30BbIX YCTAaHOBOK C OJIHO, ABYX U
TPEXKOHTYPHBIMHU KOTJIAMU-YTUIU3aTOPAMHU.

[TapoBbie TypOunsl 1uist [II'Y: ocoOenHoCcTH pacueTa u
IPOEKTHPOBaHUs NapoBbIX TypOuH ams [II'Y;

6. CamocrosiTesibHasi padoTa CTYI€HTOB 10 IMCHUIJIMHE

6.1 Bonpochl 1151 CAMOCTOSITEILHOTO H3YYeH st Tadauna 6

Tembl ISl CAMOCTOATECJIBHOIO U3YyYCHU A

[Tpuniun aeiictBust napoBoit TypOuHbl. Tunossie TypOouHbl. [IpuHIIMIMAIBHBIE CXEMBI
sHepretndeckux yctaHoBOK TOC u ADC. BiausiHue 0CHOBHBIX TTapaMeTpOB Iapa Ha
3 PEKTUBHOCTH MAPOTYPOUHHON YCTAaHOBKH.

KOHCTPYKTI/IBHOG BBIIIOJIHEHUE COIIJIOBBIX U pa60q1/1x JIOIIATOK. THIIBI XBOCTOBUKOB H
Ganmaxeii. U300paXkeHune mporecca paciinpenus mapa B /s - quarpamMmMe JUist CTYIEHH.

Ha3znauenne u TuUmbl YIUDIOTHEHUH B TypOuHe u TpeOoBaHuss kK HHM. (Cxema
TaOUpPUHTOBOTO YIUIOTHEHHs. TeueHue mapa uepes yruioTHeHue. Ilponecc pacmmpenus
mapa B YIUIOTHEHUH B A4S -muarpamme. OmpeneneHne MNPOTEYKH Mapa  depes
Ja0UPUHTOBOE YINIOTHEHHE.

KoMImoHOBKH NTapOBBIX TypOHH pa3in4yHOro HasHaueHus. OCHOBBI BBIOOpA KOHCTPYKIIUH
TypOuH. Jlenenue cryneHeil KOHACHCAIMOHHBIX TypOuH Ha rpymmbl. CriocoOb!
YBEITMUYCHHUS TPeIeNIbHON MOITHOCTH. OJTHOMOTOYHBIE H MHOTOIIOTOYHBIE, OTHOBAIBHBIC U
MHOTOBaJIbHbIE TYPOUHBIL.




OcCHOBHBIE pacyeThl IPU MIPOSKTHPOBAHUN MHOTOIIMIIMHIPOBOM MAapOBOW TYpOUHBI.
[TocTpoeHue nporecca pacIMpeHHs apa B IPOTOYHOM YacTH TypOMHBI U OLICHKH €T0
pacxoja Ui peajau3auy TpedyeMol MOITHOCTH Typboarperara.

Crnioco0nI (cucTeMbl) apopacipeeieHus TapoBbIX TYpOuH. J[poccenbHoe
napopacnpeaenenue. CorutoBoe napopacnpeaenaeane. O0BoiHOE mapopactpeieieHue.
TemnoBoii mpornecc TypOUHBI ITPHU IEPEMEHHOM TPOITYCKE Mapa B Pa3IHYHBIX CUCTEMAaX
napopacnpeieCHuUsI.

DHEepreTUYecKre XapaKTEPUCTHKU TEIIO(MUKAIMOHHBIX TapoBbIX TypOuH. KoHCTpyKImn
TEII0(UKAIIMOHHBIX TYPOUH.

Cxembpl ~ MaciOCHaOXXEHHUS;  OKCIUTyaTtanus TypOMHHbIX  Macen.  Koucrpykuuu
NOIIMITHIKOB BAJIOIPOBO/IA MAapOBBIX TypOWH. ABapuiiHas cmaska Typoun. TypOuHHOE
MacJi0. DJIEeMEHThI CUCTEM MaclIOCHA0KEHUSI.

Has3nayeHnune KOHJIEHCALMOHHBIX YCTPOMCTB. Tumbl KoHJIeHcaTtopoB. KoHCTpykius
IIOBEPXHOCTHOTI'O KOHJEeHcaTopa. KoHieHcallMoHHbIe YCTaHOBKU MapoBbIX TypOuH. Cxema
KOH/ICHCALIMOHHOM YCTaHOBKM U YCTPOMCTBO KOHJICHCATOPA.

10

BubpanunonHnas Hae:)KHOCTh TypOoarperatoB. BeicokodacToTHast BUOpaIust
TypOoarperata. Huskouacrornas BuOpanms. Bubpauus 000pOTHONH 4acTOTHI
typOoarperara. KoHTpoib u HopMmbl BHOparu TypOoarperara. Meto s
PeIyTPEXkACHUS MTOBBINICHHONW BUOpanuu BaionpoBoaa. CyIecTBYIONIUE CHCTEMBI
BUOPOMOHHUTOPHUHTA U IMATHOCTHKH.

11

OcHOBHBIE IPEUMYIIIECTBA MHOTOCTYIIEHYATHIX TYPOUH.

Dpo3ust pabouuX JIOMATOK U CIIOCOOBI OOPHOBI C HEH.

Konnessie ymnotHenus TypOouH. Cxema OTBoJa M MOABOJA Mapa B YIUIOTHEHUH. THIIBI
KOHIIEBbBIX YHJIOTHCHI/If/'I.

3amaun perynupoBaHus TypOMH. YpaBHEHHE MOMEHTOB TypOoreHeparopa. ¥YcioBue
MIOCTOSIHCTBA YaCTOThI BPAIICHUSI.

12

ITapora3oBble YCTaHOBKU: TEILIOBBIC CXEMBI, COCTAB U IOKa3areau dKoHoMu4yHoCTH 1TV
OcoOeHHOCTH MapaMeTpOB MapOBBIX U T'a30BbIX TypOMH JUIsl MApOra3oBbIX YCTaHOBOK C
OJIHO, ABYX U TPEXKOHTYPHBIMU KOTJIAMU-YTUIN3aTOPAMH.

Tembr PI'P:

Tadoauna 7

=
= 2

3aganuga ua PI'P

Pacuert perynupytoniel CTyneHu napoBoi TypOuHbI

PacyeTtsl ra3oBbIX TypOUH

Pacyer KpUTHYECKMX YacTOT BpaleHHsI pOTOpa TypOMHBI U OLIEHKU €ro HaIeKHOCTH.

Br16op naposoit TypOuns! st [II'Y. TemnoBoii pacyera TypOuns I1I'Y

Pacyer Ha IPOYHOCTH 3JIEMEHTOB KOpITyca TYpOUHBI.

TensoBoil pacueT KOHAEHCATOpa TYpOOYCTaHOBKU

Pacuyer pexxrMa TypOHH ¢ peryJIupyeMbIMH 0TOOpaMH

Pacyer nepeMeHHOro pexxuma TypOUHHOM CTYIIeHH U OTCEKa MapoBOM TYpOUHBI.

O (R0 [QA[N N | |W[N|—

Pacuer TpeyroabHUKOB CKOPOCTEM.

Bo160p npoduiielt TYypOMHHBIX pelIeTOK M OLEHKU X 3 (HEKTUBHOCTH.

Pacdyer monogHUTEIBHBIX IOTCPL CTYIICHMU.

Pacuer kommpeccopa I'TY.

Pacuer BI/I6paI_[I/IOHHOI>'I HaaACKHOCTH Typ6HH N OLNCHKH HaACKHOCTHM HX OCHOBHBIX
JJICMCHTOB

PacueT KkOHIIEHCATHOIO Hacoca.

Pacuer nUpKyJSIIMOHHOIO HAacoca.

Pacuer TypOHMHBI AJ11 KOMOMHUPOBAHHON BbIPAOOTKH TEIJIOTHI U AJIEKTPUUYECKON IHEPTHH.




17 | Pacyer Ha MpOYHOCTH JeTajel NapoBBIX TypOUH

18 | Pacuer MHOTOIIMJIMHIPOBOM IMAPOBOM TYPOUHBI.

19 | Pacyer TypOMHHOHN CTYICHH.

6.3. YueOHO-MeTOAM4YecKOe M HHPOPMALMOHHOE 00ecliedeHrue CaMOCTOATEIbHOI padoThI

Jlureparypa:

1. JlyokoB B.M. OcHOBBI JKCIUTyaTallud TeIUIOMEXaHW4eckoro obopymoBanust TOC
[DnexTpoHHEI pecypc]: yueOHoe mocobue/ JIyoxoB B.U., HoBuukoB C.B.— DnekTpoH.
TekcTtoBble AaHHble.— CapatoB: Al IIlu Ap Menua, 2019.— 285 c.— Pexum pocrymna:
http://www.iprbookshop.ru/82563.html.— DBC «IPRbooks»

2. JlyokoB B.H. IlpoekTtupoBaHuE, CTPOUTEIHCTBO M MOHTaX obOopyaoBaHuss TOC
[DnexTpoHHEI pecypc]: yueOHOoe mocobue/ JIyokoB B.U., HoBuukoB C.B.— DnekTpoH.
TekcTtoBble AaHHble.— CaparoB: Al Ilu Ap Menua, 2019.— 295 c¢.— Pexum pocrymna:
http://www.iprbookshop.ru/82565.html.— 35C «IPRbooks»

3. OcHOBBbI cOBpeMeHHOU 3HepreTuku. Tom 1. CoBpeMeHHas TEIUIOHEPreTukKa [ DIEeKTPOHHBIM
pecypc]: yueOnuk s By30B/ A.Jl. Tpyxuauii [u ap.].— DJICKTPOH. TEKCTOBBIC NaHHBIC.—
M.: WUz parennsckuit IOM MDU, 2010.— 493 c— Pexum JIOCTyMa:
http://www.iprbookshop.ru/33143.html.— 35C «IPRbooks»

4. Tpyxuwuit A.Jl. [lapora3oBbie yCTaHOBKH 3JIEKTPOCTAHLIUN [DIIEKTPOHHBIN pecypc]: yuebHoe
nocobue st By30B/ Tpyxuuit A.Jl.— DnekTpoH. TeKCTOBbIe qaHHbIe.— M.: M3naTenbckuii
nom MDU, 2013.— 648 c.— Pexum pocryma: http://www.iprbookshop.ru/33207. html.—
OBC «IPRbooks»

5. T'a3oTypOWHHBIC SHEPreTHYECKHE YCTAaHOBKHU [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue st
By30B/ C.B. IlaneB [u nap.].— DneKTpoH. TeKCTOBbIe NaHHble.— M.: M3naTenbckuii nom
MDU, 2011.— 427 c.— Pexum noctyma: http://www.iprbookshop.ru/33113.html.— 3BbC
«IPRbooks»

7. OueHoO4YHBbIE CpeACTBA

7.1.1 Bonipochl K nepBoii py0OexHoi aTTecTanum _(7cemectp)

1. Knaccugukanys 31eKTpu4ecKuX CTaHIIUM U MEeCTO TypOOMAIIMH B HUX: MApPKUPOBKU MTAPOBLIX TYpOUH
TOC u ADC 1 ocHOBHBIE CBEZICHUS 00 MX KOHCTPYKIUSX.

. Ponb mapo- ¥ ra30TypOMHHBIX YCTaHOBOK B DHEPIE€TUKE U APYTUX OTPACsiX.

. OCOOGEeHHOCTH TETJIOBBIX CXeM MapoTypOuHHBIX ycTaHoBok TOC u ADC.

. MecTo napoBoii TypOUHBI B TEPMOJMHAMUYECKOM IHKJIE.

. Ilokazarenan SKOHOMHUYHOCTH MApPOBBIX TYPOUH U TYpOOYCTaHOBOK.

. OcobeHHOCTH TEIUTOBBIX cXxeM TypooycTtaHoBOK TOC u ADC.

. Ilpuniun neicTBus mapoBoil TypOMHBI U €€ MECTO B SHEPIreTHUECKON YCTaHOBKE.

. TUNIOBBIE KOHCTPYKIIUH MTAPOBON TypOHHBI.

9. IlpuHnMnuanbHbIe CXeMBI TAPO- U Ta30TYPOMHHBIX SHEpreTuueckux ycranoBok TOC u ADC.

10. BaustHre OCHOBHBIX IapaMeTpoB napa Ha 3 (PEeKTUBHOCTh NapOTypOMHHON YCTaHOBKHU.

11. Biiusinue koHeuHOTo AaBieHHs Ha 3()(HEKTUBHOCTH pabOThl TYpOOYCTaHOBOK.

12. Huxisl napoTypOounsbix ycranoBoK. KITJI TypOuHBL.

13. TIpoMexxyTOUHBIH MeperpeB napa napoTypOUHHBIX YCTAHOBOK.

14. PerenepaTuBHBII MOOTPEB MUTATEIHLHON BOIBI TAPOTYPOUHHBIX YCTAHOBOK.

15. TloHATHe MOIIHOCTU: WJICATLHOW TYpOUHBI, BHYTpeHHEW, 3()(HEKTUBHON, >SIEKTPUUECKO,
HOMMHAJIBHON U PacYETHOM.

16. AGcomoTHbIe U oTHOCHTEIbHBIE KIT/I.
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17. Knaccuduxanus TypOuH. Y cioBHbIE 0003HAYEHUS TYPOUH.

18. TeroBo# mporiecc TYpOMHHOM CTYTICHH.

19. OcHOBHBIE ypaBHEHHSI ITOTOKA JJISl CAKUMAEMOMN JKUIKOCTH: COCTOSIHUS, HEPA3phIBHOCTH, KOJIMYECTBA
JBYDKEHUS, COXPAHEHUS SHEPTHH.

20. XapakTepuUCTUKHU MOTOKA IPU PAaCUIMPEHUHU ra3za B KaHaiax. Ilapamerpsl MOIHOrO TOPMOXKEHMS.
Koudyzopnoe u nuddy3opHoe TeUeHHE MOTOKA.

21. Onpenenenne BBIXOIHOM CKOPOCTH IIPU pacIIMPEHUH ra3a B HEMOBUKHOM KaHaJle.

22. Kputnueckue nmapameTpbl U KpuTuueckas ckopoctb. Kpuruueckuil pacxon. [IpuBeneHHbIN pacxo.
23. V3MeHeHHe TPOXOAHOTO CeYEeHHUs KaHalla B 3aBUCUMOCTH OT OTHOCUTENILHOTO JAABJICHMSL.

24. PacmmpeHue raza B KaHaJax C MOTepsAMH pacrtiosnaraeMod sHepruu. Cykuparouuecss u
pacumpsironiecs kaHaibl. @OpMbI KaHAJIOB TYpOUHHBIX pemeTok. OTKIOHEHHE MOTOKAa B KOCOM Cpe3e
TypOUHHBIX pemeTok. [IpenensHoe OTKIIOHEHHE B KOCOM Cpe3e.

25. T'eomeTpuyeckue 1 ra3oJuHaMUYECKHE XapaKTEPUCTUKH PELIETOK TYpOUHHBIX IPpOoduIIeH.

26. O0TekaHue MOTOKOM OJWHOYHOTO TYpOMHHOTO Mpo(duis B 3aBUCUMOCTH OT T€OMETPUYECKHX H
PEKUMHBIX [TAPAMETPOB.

27. llorepm TypOuHHOTO mpodwIss: NpodUIbHBIE, KPOMOYHBIC, KOHIEBHIC, BOJHOBHIE, OT
HECTallMOHAPHOCTHU IIOTOKA.

28. Koo pummeHThl CKOPOCTH, TTOTEPH PACIIONIaraeéMOoi SHEPTUH, PAcXo/ia.

29. KoHCTpyKIMsI CTYIIEHU OCEBOI'0 THIA: CUCTEMa YpaBHEHUH Ui pacyeToB TEPMO- U
ra3olMHaMHUYECKUX MTPOLIECCOB B IPOTOYHOM YaCTU TYPOMHHOH CTyNEHH; TEIJIOBAs Juarpamma
IIPOLIECCOB NMPe0Opa30BaHMsI SHEPTUU B TYPOMHHBIX PELIETKAX; CTEIIeHb PEAKTUBHOCTU TYPOMHHOMN
CTYIIEHU; TPEYTOJIbHUKHN CKOPOCTEN U METOAMKA UX pacyeTa.

30. MoLIHOCTh U SKOHOMUYHOCTh TYPOMHHBIX CTyIIEHEH: YpaBHEHUS sl pacyeTOB YCHIIUN U MOILHOCTH
TypOMHHOMN CTYNEHU; OTHOCUTENbHBIN Jonarounbiii KIIJ[ cTynenn; 1ByXBeHEUHbIE CTYIIEHU CKOPOCTH.
31. BpiGop TypOMHHBIX peIIeTOK JUIsi TYpOMHHBIX CTYIEHEH: reoMeTpuyecKue, ra3oJuHaMU4YecKue u
PEKUMHBIE XapaKTEPUCTUKU TYPOUHHBIX PELIETOK; BBHIOOP THUIIA JIOMATOK MJIsi PEUIETOK CTYIEHEH;
oIpeJieJIeHue SKOHOMUYHOCTHU COILUIOBOM M pabouell pereTok.

32. Meroauka TEMI0BOr0 U a3pOIMHAMUYECKOr0 pacueTa TYpOUHHOMN CTyleHH.

KAPTOUKA Ne (mepBas pyOexHas aTTecTarusl)

1. Ipunuun neificTBus napoBoi TYpOUHBI M €€ MECTO B SHEPTeTHUECKOM yCTaHOBKE.

2. [lorepn TypOMHHOrO mpoduIsA: NPOPUIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJIHOBBIE, OT
HECTAllMOHAPHOCTH MOTOKaA.

3. Paciimpenue rasa B KaHajgax C MOTepsAMHM pacnojaraeMod sHeprud. CyxXHUBaroImuecs U
pacumpsitonrecs kaHanbl. @opMbl KaHaJI0B TypOMHHBIX penieToK. OTKIOHEHHE OTOKa B KOCOM
cpese TypOMHHBIX peneTok. [IpenenbHoe OTKIOHEHHE B KOCOM Cpe3e.

4. BpiOOp TypOMHHBIX PEIIETOK AJsl TYpOMHHBIX CTYNEHEH: TeoMeTpuUYecKue, ra30lMHaMHYECKue U
PEKUMHBIE XapaKTEPUCTHUKU TYPOMHHBIX pELIETOK; BBHIOOpP THIA JIOMATOK Ui PELIETOK
CTyHEeHEH; ompe/eeHrne YJKOHOMUYHOCTH COINIOBOM M paboueil pemeTox.

Bonpochl K0 BTOpoii_py0eskHoili aTTecTanuu_(7cemectp)

33. Meronauka a3poAMHAMHUYECKOTO pacyeTa TypOUHHON CTYTIEHH.

34. Bunsl notepb B TYpOMHHOM CTYNEHU U €€ OTHOCUTENbHBIN BHyTpeHHHH KII/I.

35. Ilotepu B TypOMHHOM CTyNIEHU HA TPEHHUE TUCKA M JIOMATOYHOTO OaHaxa.

36. [lorepu B TypOMHHOM CTYIIEHH OT MapLUUAILHOIO OJBOJIA Mapa.

37. JIaGupuHTOBBIE YIUIOTHEHHS] M MOTEpU B TYpOMHHOM CTYNEHH OT yTEYeK; MOTEpU OT BIAKHOCTH
BOJISIHOTO T1apa; 3aBUCUMOCTh OTHOCHTEIbHOTO BHyTpeHHero KII/] crynenu ot mapamerpa u/cqg.

38. Pacrionaraemple Teruionepenasl CTyIeH!, COTUIOBOM M pabodel perieTokK.

39. CreneHb peakiy TypOUHHON CTYIICHH.

40. AKTUBHBIE M pEaKTHUBHBIC TIOTEPH B TypOUHHOMN CTYTICHH.

41. AGCONIOTHBIE U OTHOCUTEIIbHBIE CKOPOCTH MOTOKA B CTYIICHU U UX ONpECICHHE.



42. TpeyroJIbHUKU CKOPOCTEH B TypOMHHOM CTYTICHH.

43. [IpeoOpaszoBaHue SHEPTUU HA pabOYMX JIOMAaTKaX.

44. OKpy»HO€ 1 0CEBOE YCHJIME NMOTOKA Ha JIOMAaTKaxX.

45. MomHOCTD U yAelIbHas padoTa CTyIEHH.

46. Tlotepu pacronaraeMoil PHEPTMM B COIUIAX, HAa Pa0OYMX JIOMATKAaX TYpOMHBI M C BBIXOAHOM

CKOPOCTBIO.

47. OmnpeneneHue BBIXOJHOW OTHOCHUTEIBHOW CKOPOCTH IOTOKAa M3 BpalIAIOIIErocs KaHana padoumx

PELIETOK.

48. Meroauka pacueta TYpOMHHOM CTYIEHHM: BBIOOD HCXOJIHBIX XapaKTEPUCTUK M IapamMeTpoB

TypOMHHOM CTYIICHH.

49. Meroauka pacuera TypOuHHOU cTtynenu ¢ d/1>10...13;

50. Oco0eHHOCTH pacueTa W MPOCKTHPOBAHUS CTYNEHEW C JJIMHHBIMH JIONMATKaMH, 3aKOHBI 3aKPyTKH

TypOMHHBIX JIOTIATOK.

51. Bo16op XxapakTepuCTHK CTYTICHH.

52. OmpeneneHnue OCHOBHBIX I€OMETPUYECKUX IapaMeTpoB (CpeIHUIl auaMmeTp, BBIXOJHBIE BBICOTHI,

yIibl BBIXOJA IIOTOKA, THUN MPOQMIS JIONATOK, YIJIbI YCTAaHOBKM MNPOQUIISA, BEIUYMHBI XOpI,

OTHOCHUTEJIbHBIE Y a0COIIOTHBIE LIArH JIONATOK, 3a30Pbl U NEPEKPHIIIHN U T.11.).

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

54. Hcnonb30BaHUE a’3pOAMHAMUYECKHUX XapaKTEPUCTUK pelIeTOK Ipu ux pacuere. Hopmanu Ha

npoHIN COTUTOBBIX M PAa0OYHX JIOTATKAX. Y CIIOBHBIE 0003HAYEHUS TUIIOB MPO(UICH.

55. Oco0GeHHOCTH pacyeTa CTYIeHHU C «IJIMHHBIMID JIonaTkaMu. [ToHsATHE «UIMHHBIX) JIONATOK.

56. I3MeHeHre peakTUBHOCTH TI0 BBICOTE JIONATKH. MeTo1bl MPO(MIMPOBAHUS [UTHHHBIX JIOTIATOK.

57. KOHCTPYKTHBHOE BBIMOJIHEHUE COIIOBBIX U pab0YMX JIONATOK. THIIBI XBOCTOBUKOB U OaHAaXKeH.

58. U306paxenue mporecca paciupeHus mapa B As - ruarpamme st CTYICHH.

59. IIpoexTupoBaHHE U KOHCTPYKIMH CTYIIEHEH MapOBBIX TYPOUH: 0COOEHHOCTH KOHCTPYKIIMH

TypOMHHBIX CTyNEHEH JJIsl HIMIMHAPOB NapOBBIX TYpPOUH; IPaBUJIa UX IPOEKTUPOBAHUS U HOPMATUBHBIE

JOKYMEHTbI; OCOOCHHOCTHU PaJHajIbHO-OCEBBIX CTyIEHEH.

60. HaznaueHnue TypOMHHBIX CTYIIEHEW CKOPOCTH.

61. Tennosoit mponecc u KIIJ[ TypOunHON cTyneHn ckopocTH. ONTUMalbHOE OTHOLIEHHWE CKOpOCTel

% U TypOMHHOM cTymeHu ckopocT. OrpenieneHne CKOpocTel Ha BBIXOJIE M3 PEIIeTOK M MOTEph
Cyp

pacnosaraeMoi SHepruu.

62. N300paxeHune mporiecca paciiupeHns B TYPOUHHO# CTYTICHH CKOPOCTH B /1S - inarpaMmme.

63. JlononHuTenpHbIE OTEPU CTYNEHU. BHyTpeHHss paboTa MOTOKa, OTHOCUTENbHBIN BHYTpeHHUH KI1/]
CTYIIECHHU.

64. JlomonHUTENbHBIE TOTEPU CTYNEHU: MOTEPU TPEHUS AMCKA U JIOMATOYHOro OaHJaxa; MOTEpH,
CBSI3aHHBIE C MAapIHAIbHBIM MOABOAOM Mapa (Ha BEHTUJISALMIO U CETMEHTHBIE); TOTEPH OT yTEUeK depe3
nuapparMeHHOE YIUIOTHEHNE U Ha/l0aHIa)KHBIN 3a30p; MOTEPH OT BJIAXKHOCTH Mapa.

65. OnTuManbpHas CTENEHb NapLHUaIbHOCTU CTYIIEHH.

66. Hasnauenue yruioTHeHMM B TypOuHe u TpeOoBaHus K HUM. Tunbsl ymaoTHeHud. Cxema
naOupUHTOBOrO yIJIOTHeHHsA. TeueHwe mnapa uyepe3 ymiuotHeHue. Ilporecc pacmmpeHus mapa B
YIUTOTHEHUH B /S -Iuarpamme.

67. OnpeneneHue NpoTeUKy napa yepe3 J1a0UPUHTOBOE YIUIOTHEHHE.

68. N300paxeHue mporiecca paciMpeHus napa B AS -auarpaMme JUist CTYTICHH.

69. KoMIOHOBKH MapoOBbIX TYpOUH pa3IMYHOr0 Ha3HAYCHUS: IIpeieNbHasi MOIIHOCTh OJJHOOTOYHON
KOHJICHCAIIUOHHOW TYpOHHBI; CLIOCOOBI MOBBIIICHUS MTPeIeIbHON MOIIIHOCTH; OIPE/IEIIEHNE Pa3MePOB
MOCJIEAHEN CTYNEHH; KOMIIOHOBOYHBIE PELIEHMS], T0KA3aTEIN HaIeKHOCTH U SKOHOMUYHOCTH MTapPOBbIX
TypOuH.

70. OcHOBBI BbIOOpA KOHCTPYKLUHU TypOHH. JlefeHne cTyneHeil KOHeHCAlMOHHBIX TypOHH Ha TPYIIIHI.
Crioco0bl yBenu4eHHs MpeaeabHoi MOImHOCTH. OIHOMOTOYHbIE W MHOTONOTOYHBIE, OJHOBAJIBHBIE U
MHOT'OBaJIbHbBIE TYpOUHBI.

71. PacyeTHass MOIIHOCTH TypOWHBI. BpIOOp Temiomepenaga W THIMA PETYIUPYIOMIECH CTYTICHH.
IIpeaBaputenbHas OLICHKA pPa3MEpOB IEPBOU U MTOCIEIHEH HEPEryJIUPYEMBIX CTYIICHEH.

72. OmnpeneneHue 4Yuciia CTYNIEHEW W paclpeiesieHHe Terulonepenana Mexay HuMH. OcoOeHHOCTH
pacuera CTyneHel OTJeNbHBIX TPy KOHICHCAIIMOHHBIX TYpOUH.



73. lIpubmmxennas ouenka KII1J{ TypOoarperara u oTeIbHBIX OTCEKOB MPOTOYHON YAaCTH TYpPOUHBL.

74. Be10op 4acTOTHI BpAIICHHS, YACIIA BAJIOB M IHJIMHIPOB TYPOUHBI.

75. OceBble ycuius B TypOUHaX U CIIOCOOBI MX YPaBHOBEILIMBAHHUS.

76. OCHOBHBIE pacueTbl MpPHU NPOEKTHPOBAHHMHM MHOTOLMJIMHAPOBOW IMapoBOH TypOWHBI: ITOCTPOCHUE
mporecca pacuIMpeHust mapa B MPOTOYHOM YacTH TYpOMHBI M OIGHKH €ro pacxojia i peaau3aliiu
TpeOdyeMol MOIIIHOCTH TypOoarperara;

77. Pacuer uncna cTyneHeil U pacupeeneHre TeIUIonepenaioB Mo CTYNEeHsIM TypOUHBL; BBIOOP YaCTOTHI
BpaIIeHUs BAJIONPOBO/IA TypOOarperaTos.

KAPTOYKA Ne (BTopas pyOexHas aTTecTaus)

1. Tennosoit npouecc u KIIJ] TypOunHO# cTynenu ckopoctu. ONTUManbHOE OTHOIIEHUE CKOPOCTEH

u/ A
Cyp

2. M3o0pakeHne mpolecca paclIMpeHdsl B TypOMHHOW CTYNEHH CKOPOCTH B /S - quarpamme.
Metoauka pacueta TypOuHHOM ctynenu ¢ d/1>10...13;

3. KoMImoHOBKH TapoBBIX TYpOUH Pa3IMYHOTO HA3HAYEHUS: MPEeIbHAS MOIIHOCTh OAHOMOTOYHON
KOHJICHCAIIMOHHOW TYpPOWHBI; CIIOCOOBI IOBBIMLICHHUS MPEACTbHON MOIIHOCTH; OIpEeIICHNE
pa3MepoB TIOCIEIHEW CTYNEeHH; KOMIIOHOBOYHBIC pEIICHHUS, I0KA3aTeld HaJeKHOCTH |
KOHOMUYHOCTH MAPOBBIX TypOUH.

4. Ilotepu pacnosaraeMoll 3HEpPrUM B COIIaX, Ha pabOYMX JonmaTKax TypOMHBI U C BBIXOAHOMN
CKOPOCTBIO.

7.4. Bonpocsl k nepBoii pyde:kHoii arrecTanuu (8 cemectp)

1. ObGecrnieueHue HaJIEKHOCTU OCHOBHBIX JJIEMEHTOB IapOBBIX TYpOMH: pPAacyeT OCEBBIX YCHUIUI B
BaJIONPOBO/JIE TypOoarperata v CocoObl UX KOMIIEHCAIIUH.

2. Cratuyeckasi IpOYHOCTh pabOYUX JIOMATOK CTYIEHEH.

3. OOmass xapakTepHCTUKa MEePEeMEHHBIX peKUMOB: [IoHsATHE NepeMEeHHOro (HepacueTHOro) pexuma
TypOMHHBIX PELIETOK U TYPOMHHOM CTYIEHHU.

4. OcoOEHHOCTH TEPEMEHHOT0 peXuma TypOuHHOU cryneHu ¢ h=dr/b<10. IlepeMeHHBIH pexuM
pa0otsl rpynmnsl cryneneil. 3akon Crononsi—dmroresns.

5. IlepeMeHHBIA PEXUM CYKUBAIOIIMUXCA U PACIIMPSIOMNXCS PEIETOK. MaHEBPEHHOCTh U IIPOTrPaMMBI
peryJIupoBaHusl SHEProOIOKOB.

6. XonocToit xon Typboarperara. MotopHsIil pexxum. Pexxum ropsiuero Bpararorierocs pesepsa. Cerka
OTHOCHUTEJIBHBIX PACX0O/0B.

7. IlpenenbHOE OTHOILICHUE AABJICHUN U pacIIUpSAIONIEHcsa peleTku. I3MeHeHne CTENeHN peakiu 1
pacxoza napa 4epes CTyleHb.

8. KII/] crynenu npu u3MeHEHUH pexumMa ee padoThl.

9. Pacuet nepeMeHHOr0 pexuma padoTsl cTyneHu. [TpubnnxeHHbie METOABI pacueTa.

10. YcnoBus paboThl peryMpyromuX 1 MOCIEIHUX CTyNeHel TypOUH NP epeMEHHOM IIPOIyCKe mapa.
11. Pacnpenenenue naBiIeHMH M TEIUIONEPENAZOB B CTYNEHSAX TYpOWHBI NMPH HM3MEHEHHM DPEXHMa
paboTHI.

12. BausiHre OTKIOHEHUS HadyalbHBIX IApAaMETPOB BOASHOIO I1apa, MapaMeTpOoB IPOMIIEPETPEBa U
JIaBJICHUS B KOHJIEHCATOPE Ha MOUTHOCTh TYpOUH. BnusiHue HauanbHOrO AaBieHus. BiausHue HayanbHON
TEMIIEPATYPHI U TEMIIEPATYPbl IPOMIEPErpeBa. BiusHue KOHEUHOr0 1aBIEHUS Ha MOIIHOCTh I1apOBOM
TypOUHBI

13. Crioco0sl (cucTeMbl) apopacnpeaeseHus NapoBbIX TypOuH. J[poccenbHoe napopacipeieneHue.
ConuoBoe napopacnpeznenenue. O6BoHOE mapopacipeaeacHue.

14. TemnoBoil mpouecc TypOMHBI TpH TEPEMEHHOM IMPOIyCKe Mapa B Pa3IMYHBIX CHCTEMax
napopacnpezaenesus. Pacnpenenenne noTokoB napa MKy COIUIOBBIMH CEIMEHTAMHU.

15. 3meHeHue naBiaeHMM mapa 3a peryjJupyroLlUMU KJIallaHaMU U B KaMepe peryiMpyrolled CcTylneH!
IIPY IEPEMEHHBIX PAaCcXOAax mapa.



16. BeiGop cucremsbl napopacnpeaencHus. PerynupoBanue MOITHOCTH TypOMHBI CIIOCOOOM CKOJIB3SIIETO
JABJICHUSI.

17. luarpamMma peXMMOB KOHJEHCAlMOHHOHN TypOuHBI. Pacxon mapa Ha xomoctoil xon. M3meHeHue
SKOHOMUYHOCTH M HAJIEKHOCTH.

18. MI3MeHeHue TeMiiepaTypbl CBEXKETO Iapa v IPOMEKYTOUHOI'O IIEpErpeBa.

19. BnusHue naBneHusi orpaboTaBIIero mapa. YHHBepcalibHas 3aBUCUMOCTb HW3MEHEHHSI MOIIHOCTH
KOH/ICHCAIIMOHHOM TypOHMHBI OT KOHEYHOTO JaBJICHHUS.

20. OceBble ycwIHs TYPOUHBI IPU IEPEMEHHOM PEKUME.

21 TypOuHnbI 1J11 KOMOMHHUPOBAHHOKN BBIPAOOTKH TEIJIOBOM M 3JIEKTPUUYECKON YHEPTHUHU.

22. TypOuHBI ¢ IPOTUBOAABICHUEM, CBSI3b MEX/1Y MPOTUBOIABICHUEM U HArpy3KoH TypOUHBI,
0COOCHHOCTH KOHCTPYKTHUBHOT'O O(OPMIICHUS TYpOUHBL;

23. TypOuHBI ¢ IPOMEXKYTOYHBIM PETYIHPYyEeMbIM 0TOOpoM mapa (tum T) W UX AuarpaMmbl PEKHMOB,
IPOILECCHl PAaCHIMPEHHs mapa B AS - auarpamMme, AHArpaMMbl PEKHUMOB, KOHCTPYKTHBHOE O(opMIICHHE
TypOHH, TOBOPOTHBIE AHATPAMMBIL;

24. TypOuHBI C IByMsl peryiaupyeMbiMu oTOopamu napa (tur [1T), nuarpammbl pexxuMoB.

25. TypOuHBI C ABYXCTYNEHYATHIM OTOMUTEIBHBIM OTOOPOM Tapa. DHEPreTU4YeCKue XapaKTePUCTUKH
TerI0(hUKAIIMOHHBIX TapOBBIX TYpOuH. KOHCTpyKIINMY TemOpUKAMOHHBIX TypOUH.

26. HazHaueHHe KOHJIEHCAIIMOHHBIX YCTpOMCTB. Tumbl koHaeHcaTOpoB. KOHCTpYKIMS TOBEPXHOCTHOIO
KOHJIEHCATOopA.

27. Cxema KOHJIEHCAIIMOHHOM YCTaHOBKH U €€ 3JIEMEHTHI.

28. Cxema KOHJICHCALIMOHHOW YCTaHOBKHU U YCTPOMCTBO KOHJEHCATOPA.

29. TennoBsie mpoiiecchl B KoHaeHcaTope TemnoBoit 6ananc kouaencaropa. KomuduectBo Bo3ayxa,
nocTynarouiee B kKonaeHcatop. IlapuuansHeie qaBneHus napa u Bo3ayxa.

30. Temnepatypa KOHJEHCATa U €T0 NEPEOXJIKICHUE. 30HBI MACCOBOM KOHACHCAIIUU U OXJIAKICHHUS.
[TapoBoe conpoTHuBIEeHNE KOHIEHCATOPA.

31. Ilopsnok TemioBoro pacyera KoHAeHcaTopa. BeIOOp KpaTHOCTH OXJIaKIEHUSI M CKOPOCTHU JABMXKEHHUS
BOJIbI B TpyOKax. Pacuer moBepXHOCTH OXJIaXKICHHS, YUCIIa XOJ0B BOJbI, UCa TPYOOK U MX JAJIUHBL,
pa3MepoB TPyOHOU JOCKH.

32. KOMIIOHOBKM M KOHCTPYKIIMM KOHAEHCAaTOpPOB NapoBBIX TypOMH. IIpMHIMIBI panuoHaIbHOM
KOMITOHOBKH TPYOHOTO Iy4Ka.

33. IlocTpoeHKE TEIOBBIX XapaKTEPUCTHK KOHJEHCATOPA IIPU U3MEHEHUH pacxoja rapa, TEMIEPaTypbl
Y pacxo/ia OXJa)KJarolle BOABI.

34. T'unpaBauyeckoe COnpoTUBIeHUE KoHAeHcaTopa. CoeTMHeHNE C BBIXJIOMHBIM NaTpyOKOM TYypOUHBI.
METOJIMKA pacueTa KOHJIeHCcaTopa.

35. OCcHOBBI KCILTyaTallud KOHACHCALMOHHBIX YCTAHOBOK: XapaKTEPUCTHKA KOHJIEHCATOpa U
MIEPEMEHHBII pexXUM ero paboThl; BO3yX00TCAChIBAIOIINE YCTPOUCTBA; 0COOEHHOCTH IKCILTyaTalluu
KOHJICHCALIUOHHOW YCTaHOBKH.

36. Bo3myxooTcachIBalONMeyCTpONCTBA. XapaKTepUCTUKA MapOCTpyHHOTO 3kekTopa.KoHaeHcaTHbie u
LUPKYJISALUOHHBIE HACOCHl. KOHCTpYKIIMM HACOCOB.

37. CucteMbl aBTOMaTUYECKOTO PErYJIMPOBaHUs: OCHOBHBIE 3a7auu CAP u npuniunuaneHas cxema CAP
Typboarperara; CTaTUYECKOE M aCTaTUYECKOe PeryIMpoBaHue; napajuienbHas paboTa TypOoarperaTtos B
cetu; cxembl CAP KOHJIEHCAIIMOHHBIX U TETJIO(PUKAIIMOHHBIX TYpOUH.

38. Cucrembl aBapuitHOH 3aIIUTHI TYpOOarperaroB: OCHOBHBIE CUCTEMBI 3alUThI TAPOBBIX TYPOUH;
0COOEHHOCTH CHCTEM 3alIUThI JJIs1 KOHACHCAMOHHBIX U TEIIOGUKAMOHHBIX TypOUH; TpeOoBaHUs
I'OCT k cuctemam perynupoBaHUs U 3allIUTHI TypOoarperaTos.

39. Cucrtembl MacjlOoCHAaOXKEHMsI TMApOBBIX TYpOMH U OCHOBHBIE TpeOoBaHMS K HUM. CXeMbl
MaclIOCHAOKeHUs; SKCIUTyaTaluss TypOMHHBIX Maced. KOHCTpyKIMM TOAIIMITHUKOB BaJIONPOBOAA
MapoBbIX TypOUH. ABapuiiHas cMa3ka TypOouH. TypOuHHOE Macio. DIeMEeHThl CUCTEM MaCIOCHA0KEHHUS.
40. BubpaunonHasi HaJIle)kKHOCTb TypOoarperatoB. BeicokoyacToTHas BuOpanus TypOoarperara.
HuskouactotHas Bubpanus. Bubparus o00poTHOM yacToThl TypOoarperata. KoHTposb 1 HOpMBI
BUOparuu Typooarperata. MeTo bl MpeaypeKAeHUs OBBIILIEHHON BUOpALlMU BaJIOTIPOBO/IA.

41. CymecTByIOINE CHCTEMbl BHOPOMOHUTOPHHTA U JUATHOCTUKH.

42. KoneOGaHwus J0MATOYHOTO ammapara TypOouH: (opMbl KosiebaHuil pabouKX JIOMATOK; pacyeT 4YacToT
Kosie0aHui MaKeTOB JIONATOK; BUOpallMOHHAs TuarpaMma JIOMaToYHOro anmnapara; IpaBuia OTCTPORKH
OT PE30HAHCHBIX COCTOSHHIA.



KAPTOYKA Ne (mepBas pyOekHas arrecranus) (§cemecTp)

1. ObGecneueHne HaAEKHOCTH OCHOBHBIX 3JIEMEHTOB IMAPOBBIX TYpOMH: pacueT OCEBBIX YCHJIMH B
BAJIONIPOBOJIE TypOoarperara 1 CocOObI MX KOMITCHCAIUH.

2. HM3meHeHue NaBlieHUH Mapa 3a peryJMpyOUIMMU KIallaHaMH U B KaMepe PeryJHpyoIei CTyleHn
P TMIEPEMEHHBIX pacXo/ax mapa.

3. Tlopsmok TEIuIOBOro pacuera KOHJEHcaTopa. BbIOOp KpaTHOCTH OXJaXKIACHUS M CKOPOCTH
JIBIDKCHUS BOJBI B TpyOKax. Pacuer moBepXHOCTH OXJa)IEHHs, YKca XOJI0B BOJbI, YHCIIA TPyOOK
U UX JUTUHBI, Pa3MEPOB TPYOHO! JTOCKH.

4. BuOpaunonHass HaJIeXHOCTh TypOoarperatoB. BpicokouacToTHas BuOpanusi TypOoarperara.
HuskouacrorHas BuOpauusi. BuOparnms o60poTHOH yacToThl TypOoarperara. KOHTpoIb 1 HOPMEI
BUOpanuu Typooarperara. MeTo sl Ipeaypex1eHUs OBIIICHHON BUOPAIIMH BaJIOIPOBO/IA.

7.5. Bonpochkl K0 BTOPOii py0e:kHOi arTecTanmnu (8cemectp)

43. PacyeTbl Ha IPOYHOCTh OCHOBHBIX JIeTallel cTaTopa TypOMHBI: KOHCTPYKLMHU U PacUeThl TOJIIUHbI
KOPIYCOB TYpOUH; HaIpsDKEHHOE COCTOSHME (DIAaHIEBOrO pazbeMa KOpITyca; OLIEHKH HaJIeKHOCTH
nradparm; Matepuasl, IPUMEHIEMBbIC ISl U3TOTOBJICHUS MTAPOBBIX TYPOUH.

44. KoHCTpyKIHMH KOpPHYycOB, MX Marepuanl u pacuer. OOoiimbl. Temnosble pacumupenus. Pacuer
(IIaHIIEBOTO COCTUHEHUSI.

45. ComnoBele U Hanpasigroniye ionatku. ComoBele cerMeHThl. Kperenue.

Koncrpykuun un marepuan amadparm. Kpemnenme nmadparm. Pacuer mmadparm. madparmennble
YIUIOTHEHUS.

46. KoHCTpyKIIMU KOHILIEBBIX YIUIOTHEHUH TypOuH. TpyOonpoBoibl KOHLIEBBIX YIUIOTHEHUH.

Cuctemsl napopacnpezesneHus TypOUH.

47. Opranuzamnusi TeMIIepaTypHBIX pacIIUpeHUud poTtopa U craropa TypOuHBL. OTHOCHUTETBHBIE
yIUTMHEHUs. QUKC-TTyHKT TypOUHBI.

48. KoHCTpYKIIMHU U OLIEHKU Ha/IeKHOCTHU AJIEMEHTOB BAJIONPOBO/Ia TypOoarperara: oljeHKa HaIeXKHOCTU
poTopa napoBoil TypOMHBI; pacyeTbl KPUTHUECKUX YacTOT BPALICHHUs pOTOpa; HaNpsKEHUs U
nepopMaIi BO BpallaloIIEeMcs IUCKE; pacyeT HAaPsDKEHUH B JMCKE; OINpe/Ie]IeHNe HaTsAra U
0CBOOO’KJArOIIEH YaCTOTHI BPALEHUsT; TPeOOBAaHUS K HAJIS)KHOCTH M PECYPCHBIM XapaKTepUCTUKAM
POTOPOB MApOBBIX TYPOUH.

49. KoHcTpykuuu 1 Marepuan pabouux Jyonarok. KoHieBas 4acTh J1onatok U GaHgaku. XBOCTOBUKH
JIOTIaTOK. 3aMKOBBIE cOeAMHEHMs. Pacuer jomarok Ha mpouHocTh. BuOpanus nomarok. OtcTpoiika
JIONIATOK OT ONACHBIX BUOpAIHii.

50. Poropsl TypOuH u ux koHcTpykiuu. Kpemienue aeraneid Ha Baimy. PacueT nuCKOB Ha MpPOYHOCTD.
Pacuer Banma Ha mpouHocTh. Kpurnmueckas dacrora BpauieHusl potopa. Marepuanbl JUCKOB, BaJOB,
LETbHUKOBaHHBIX poTOpoB. CoennHuTenbHble My(PTHI. BasionoBopoTHOE yCTpOICTBO.

51. OcHOBBI 3KCIUTyaTalluu TYpOOarperaToB: 3a/1auu HKCIUTyaTallul U KPUTEPUU HaJIe)KHOCTH B paboTe
TypOUH; 0OCOOEHHOCTH ITyCKOB M OCTaHOBA TYpOUH.

52. Cxema yCcTpOHCTBa aKTUBHOM U peakTUBHOU TypOuHbI. [loHsTHE perynupyommx u He
PEryJIUpYyEeMbIX CTYTICHEH.

53. Hcnonp30BaHue MOTEPU € BBIXOIHOM CKOPOCThIO B cTyneHsx. Koagduiment Bo3Bpara temna. [lorepu ot
JPOCCENMPOBAHMSI BHE POTOYHOM 4acTH TypOHHBI.

54. OcHOBHBIE TPEUMYIIIECTBA MHOTOCTYIEHUATHIX TypOUH.

55. Dpo3us pabounx JIOMATOK U CIIOCOOBI OOPHOBI C HEM.

56. Konuesble ymioTHeHus: TypOuH. Cxema 0TBOJa M TOJBOJA Mapa B YIUIOTHEHHWHU. THIBI KOHIIEBBIX
YIUIOTHEHHH.

57. 3amaun perynupoBaHHs TypOMH. YpaBHEHHE MOMEHTOB TypOoreHepartopa. YCIIOBHE MOCTOSHCTBA
Y4aCTOTHI BpalllCHMUS.

58. IlpuHuMnuanbHbBIE CXEMbI peryaupoBaHus. (OCHOBHBIE 3JEMEHTHI CHCTEM pETrYyJIMpPOBaHUS.
Perynsroper  ckopoctu. 3omotHuku. CepBomMoTophel. OOpaTHas CBsi3b. MeEXaHU3M  YIIPABJICHUS
(cunxpoHuzarop). Perynupyomne kianaHsl.



59. Cratuctuyeckast XapaKTepUCTHKA PEryIUpOBaHUs TypOoreHeparopa.

60. CreneHb HEPABHOMEPHOCTH W HEUYBCTBUTEIBLHOCTH. ParmmoHaibHas ¢opMa CTaTHYeCKOu
XapaKTEPUCTHUKH.

61. PaGora perynupoBaHus IpH apaiieIbHOM BKIIFOUEHUH T€HEpaTOPOB.

62. OCHOBBI CTaTUCTUYECKOIO IPOEKTUPOBAHUSI PETYIUPOBAHMSL.

63. [lepexoaHbIe MPOIIECCHI PETYIUPOBAHUS TYPOUH.

64. OcoOeHHOCTH peryIpoBaHus TeIo(puKannoHHbIX TypOuH. [ToBOpoTHBIE THadparMel.

65. Oco0EHHOCTH PEryIUpOBaHUs TYPOUH C IPOMEKYTOUHBIM EPErPEBOM.

66. 3ajauM ¥ BUJBI 3AIIUT NAPOBBIX TypOUH. 3alMTa OT HOBBIILIEHUS CKOPOCTH BpaieHus. Pene oceBoro
cnura. IIpenoxpanutenbHble W oOpaTtHble kianmanbl. CTONOpPHBIE M OTCEYCHHBIE KIIATIAHBI.
CepBOMOTOpBI KJIAIIAaHOB.

67. OCHOBBI peMOHTA MAPOBBIX TYPOUH: XapaKTEePHbIC HETIOJIAAKU MPU SKCIUTyaTallluu MMapoOBbIX TypOUH;
OpraHu3alys peMOHTa NapOTypOMHHbBIX arperaToB

68. DHepreTHYecKue ra30TypOUHHBIC YCTAHOBKH: 001IKe CBeAeHHs 00 sHepreTudeckux ['TY.
69.TepmoauHamuyeckuil HUKI U cxembl ['TY.

70. Ioxazatenyu skoHOMUYHOCTH [ TY 1 cOCOOBI MX TOBBIICHHS.

71. Ilpumenenue ['TY B temnoBbix 3nekrpoctanuusax ['TY-TOLI.

72. Ilpumenenue I'TY Ha 6a3e aBUAllMOHHBIX ABUTATENEH.

73. I'a30Bble TypOUHBI, IPOLIECC PACIIMPEHUS B Ta30BON TypOMHE U BBIOOp YHUCIIA €€ CTYICHEH.

74. OcoOeHHOCTH TYpOUHHBIX CTYTIEHEH ra30BOi TypOHHEI.

75. Meroauka pacyera IpOTOYHOM YaCTH ra30BOil TypOUHBL.

76. Cuctembl OXJIaKCHUS Ia30BbIX TYpOUH.

77. Cxemsl 1 ksl ['TY. OcHoBHBIE MOKa3aTenu, xapakrepusytomnie I'TY, u crnocoObl MOBBILIEHUS UX
SKOHOMHUYHOCTH.

78. OnnoBanbHbie ['TY ¢ perenepanueit. Ciioxxubie 1 MHOrOBajibHbIe ['TY.

79. IlaporazoBble yCTaHOBKH.

80. Kommpeccopsl I'TY, KOHCTpYKIMS OCEBOTO KOMIIPECCOpA.

81. IIpouecchl B MPOTOYHON YacTH KOMIPECCOPHBIX cTyrneHed ['TY u oneHky ux yuca.

82. PexxnMbl pabOThI U XapaKTEPUCTUKH OCEBbIX KommpeccopoB ['TY.

83. SABnenne nomnaxa ['TY, KOHCTPYKIIUM KaMep CrOpaHHUsL.

84. Ilepemennsle pexumbl skcruryaranuu ['TY, nepemensslie pexumbsl ['TY, myck razoTypOMHHBIX
YCTaHOBOK, CUCTEMBI 3aLIUTHl U aBTOMAaTHUYECKOro peryaupoBanus ['TY.

85. ITaporazoBble yCTaHOBKH: TEIIJIOBBIE CXEMBI, COCTAB U MTOKa3aTeian dkoHomuuHocTH [1I'Y.

86. OcCOOEHHOCTH TapaMeTPOB MAPOBBIX U Ia30BbIX TYpOUH I Mapora3oBbIX YCTAaHOBOK C OJTHO, JIBYX U
TPEXKOHTYPHBIMH KOTJIaMH-yTHIIN3aTOPAMH.

87. Ilapossie TypOunbl ans [II'Y: ocobeHHOCTH pacueTa U MPOEKTHPOBaHUS MapoBbIX TypouH ans [II'Y.
88. Koncrpykuuu typous ms [II'Y yTuinzanuoHHOro TUma.

89. KoncTpykiuu TypOuH A1 TeTI0O(UKAIIMOHHBIX MTAPOTa30BhIX YCTAHOBOK.

KAPTOYKA Ne (Bropas pyOekHas aTTecTarus) (8cemectp)

1. Tlopsanox TtemgoBoro pacyera KoHAeHcaTopa. BriOop KpaTHOCTH OXJaXIEHUS U CKOPOCTH
IBUKEHMSI BOABI B TpyOKkax. Pacyer moBepXHOCTH OXJIaXJEHHUS, Yucia XOJO0B BOJbI, YHCIIA
TPpyOOK M UX JUIMHBI, pa3MepOB TPyOHOU JOCKH.

2. OpraHmsaius TeMIEpaTypHBIX PACHIUPEHHIl poTopa W craropa TypOuHBI. OTHOCHUTEIBHBIC
yIIMHEeHUs. QUKC-TTyHKT TypOUHBI.

3. OcHOBBI 3KcIUTyaTalluy TypOoarperaToB: 3a/ayl SKCIUTyaTallud U KPUTEPUU HAIEKHOCTH B
pabote TypOuH; 0COOEHHOCTH ITyCKOB ¥ OCTaHOBA TypOUH.

4. Oco0GeHHOCTH MMapaMeTpPOB NApOBBIX U FA30BbIX TypOUH Ul MapOra3oBbIX YCTAHOBOK C OJTHO,
JBYX Y TPEXKOHTYPHBIMHU KOTJIAMHU-YTUIN3aTOPaMH.



16.
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7.2 2Bonpocsl K 3a4eTy N0 JMCHHUILIMHE

Knaccudukanus 31eKTpu4eckiux CTaHIMi U MEeCTO TypOOMalInH B HUX: MapKUPOBKH MAaPOBBIX
Typoun TOC u ADC 1 0CHOBHBIE CBEACHHUS 00 MX KOHCTPYKIUSX.

Posb mapo- 1 ra30TypOMHHBIX YCTAHOBOK B DHEPIeTUKE U JPYTHX OTPACIIsX.

OCO0EHHOCTH TETJIOBBIX CXeM MapoTypOuHHBIX ycTaHoBok TOC u ADC.

MecTto napoBoii TypOUHBI B TEPMOAMHAMHYECKOM ITHKJIE.

[Tokazareny 5KOHOMHUYHOCTH MAPOBLIX TYPOUH U TypOOYCTaHOBOK.

Oco0eHHOCTH TEIUIOBBIX cxeM TypooycTanoBok TOC u ADC.

[Tpunuumn neiicTBus mapoBoi TYPOUHBI M €€ MECTO B SHEPTeTHUECKON YCTaHOBKE.

TumoBele KOHCTPYKLUHU MTAPOBOH TypOHUHBI.

[IpuHIIMTIHATBEHBIE CXEMBI TTAPO- U Ta30TYPOMHHBIX dHEpreTudecKkux ycTraHoBok TOC u ADC.

. BiusitHre 0CHOBHBIX MapaMeTpoB napa Ha 3()(HEeKTUBHOCTh MAPOTYPOMHHOM yCTaHOBKH.

. Biiusinne koneunoro fapneHust Ha 3((HEKTUBHOCTh pabOThI TYpOOYCTaHOBOK.

. Hukier mapotypOouHHbIX ycTanoBoK. KI1/] TypOuHsL.

. [IpoMexxyTOUHBIH neperpeB napa napoTypOMHHBIX YCTAHOBOK.

. PerenepatuBHbII OJOTPEB MUTATEIBHON BOJIbI TAPOTYPOMHHBIX YCTAHOBOK.

.[loHsiTe MOIIHOCTU: WUAEaNbHON TypOUHBI, BHYTpeHHEH, 3()(EKTUBHOHN, >3IEKTPUUECKOI],

HOMHUHAJIbHOM U pACYETHOM.

AocomoTHbie 1 oTHOcUTenbHBIe KIT/I.

Knaccudukanus TypOouH. Y cIIoBHBIC 0003HAYCHUS TYPOUH.

TemoBoii npoiecc TYypOMHHOM CTyIIEHH.

OcHOBHbIE ypaBHEHHUs II0TOKAa JJIs CHKUMAeMOM MKUAKOCTU: COCTOSIHUSA, HEPa3pbIBHOCTH,
KOJIMYECTBA ABUKEHUS, COXPAHEHUSI SHEPTUH.

XapakTepUCTUKH MOTOKA MPU PAaCUIMPEHUH Ta3a B KaHaiax. [lapameTpbl MOIHOrO TOPMOKEHHUS.
Koudyzoproe u nuddy3zopHoe TeyeHue noToka.

Omnpenenenne BHIXOAHON CKOPOCTH NP paCHIMPEHUH ra3a B HEMOIBUKHOM KaHalle.
Kputnueckue napaMerpsl M KpUTHYECKass CKOpocTb. Kpurmueckuit pacxon. IlpuBeneHHsli
pacxoa. 23. V3MeHeHHE MNPOXOJHOIO CEUEHHUs KaHajda B 3aBUCHUMOCTU OT OTHOCHUTEIILHOTO
JaBJICHHUS.

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

['eomeTpuueckue U ra30AMHAMUYECKUE XapaKTePUCTUKU PEIIETOK TYpPOMHHBIX Mpoduiei.
OOTexaHne NOTOKOM OJIMHOYHOTO TYpOMHHOIO MpOo(uiis B 3aBUCHMOCTH OT F€OMETPUYECKHUX U
PEXKUMHBIX TAPAMETPOB.

[Torepu TypOMHHOrO mnpoduis: NpPOPUIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJHOBBIE, OT
HECTAllMOHAPHOCTH MOTOKA.

Koad¢uimeHnTs CKOpOCTH, MOTEPHU paciioyiaraeMoi S3HEPTHH, Pacxoia.

KoHCTpyKIUs CTYyIIEHN OCEBOT0 THIA: CHCTEMA YPaBHEHUH 71l pacyeTOB TEPMO- U
ra3o/IMHaMUYEeCKUX MTPOLIECCOB B MPOTOYHOM YaCTU TYPOMHHOI CTYNEHH; TEIJIOBasi [uarpamma
MIPOLIECCOB NMPE0Opa30BaHMsI SHEPTUU B TYPOMHHBIX PEIIETKAX; CTENIeHb PEaKTUBHOCTU
TypOUHHOMN CTYNEHU; TPEYTOJIbHUKU CKOPOCTEH U METOAMKA X pacyeTa.

MOITHOCTh U SKOHOMHYHOCTh TYPOMHHBIX CTyIIEHEH: YpaBHEHUS /ISl pacueTOB YCUIMNA U
MOIITHOCTH TYPOMHHOM CTyNEHU; OTHOCUTENbHBIN TonaTounbiit KIIJ[ cTynenu; 1ByxXBeHEUHbIS
CTYIIEHU CKOPOCTH.

Bb160p TypOMHHBIX pemieToK /sl TypOMHHBIX CTYNEHEN: T€OMETPpUYECKUE, ra30IMHaMUYEeCKHE U
PEKUMHBIE XapaKTEPUCTUKU TYPOUHHBIX PELIETOK; BEIOOP THIIA JIOMATOK JJIS PEIIETOK CTyIEeHEH;
orpeziesieHue 3KOHOMUYHOCTH COIUIOBOI U pabouell pemeToxk.

MeTtoauka TEIIOBOrO ¥ a3pOAMHAMUYECKOT0 pacyeTa TYpOUHHON CTYIEHH.

Meroanka a’poJuHaAMAYECKOT0 pacdyeTa TYpOMHHON CTyIEHH.

Bunsl noreps B TypOMHHO#M CTYNEHU U €€ OTHOCUTENbHBIN BHyTpeHHHH KIT/I.

[Totepu B TypOMHHOI CTylIeHH Ha TPEHUE JHCKA U JIOMIATOYHOI0 OaHaxka.

[Torepu B TypOMHHOH CTYNEHH OT MapIHaIbHOTO MOABO/A Mapa.
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JIaOupUHTOBBIE YIJIOTHEHHS U MOTEPH B TYPOUHHON CTYNEHHU OT yTEeueK; MOTEPU OT BIAKHOCTU
BOJIIHOTO I1apa; 3aBUCUMOCTb OTHOCUTENIbHOT0 BHyTpeHHero KII/] crynenu ot mapamerpa u/cq.
Pacnonaraemple Teruonepenasl CTyNEHH, COIUIOBOM U paboveld pereTok.

CreneHb peakiuu TypOMHHOMN CTYIICHH.

AKTHBHBIC Y pEAaKTHBHBIE TOTEPH B TYPOUHHOHN CTYIICHH.

. AGCOJIOTHBIE U OTHOCUTEIbHBIE CKOPOCTH ITOTOKA B CTYIIEHU U UX OINpEJIEIeHuE.
. TpeyroibHUKN CKOPOCTEH B TypOMHHOW CTYICHH.

[Ipeobpa3oBanme sHEPriuM Ha PabOYMX JIOMATKAX.

OKpy’KHOE M 0CEBOE YCHJIME OTOKA Ha JIOMATKaX.

. MomHocTh 1 yaenbHas paboTta CTyIeHH.

[ToTepn pacrnomaraeMoil SHEPTUU B COIUIaX, Ha PadOYMX JIOMATKAaX TYpPOMHBI M C BBIXOIHOM
CKOPOCTBIO.

Omnpenenenne BHIXOIHONW OTHOCHTEIFHON CKOPOCTH ITOTOKA M3 BpAILAIOIIETrocs KaHajda padodnx
PELIETOK.

Meronuka pacdera TypOMHHOH CTyNEHH: BBIOOD HCXOIHBIX XapaKTEPUCTHK W MapaMeTpoB
TypOMHHOM CTYTICHH.

. Meronuka pacuera Typbunnoi crynenu ¢ d/1>10...13;

OcoOeHHOCTH pacyeTa U MPOSKTHPOBAHMS CTYICHEH C JUIMHHBIMH JIOIATKAMH, 3aKOHBI 3aKPYTKH
TypOMHHBIX JIOTIATOK.

Br160p XapakTepuUCTUK CTYIICHH.

Omnpenenenre OCHOBHBIX T€OMETPUYECKHUX MapaMeTpoB (CpeIHUN TUAMETpP, BHIXOJHBIE BBICOTHI,
VIJIBI BBIXOJA TOTOKA, THIT MPO(HIIS JOMATOK, YIIbl YCTAHOBKH MPOQWISI, BEITUYHHBI XOP/I,
OTHOCHUTEJIbHBIC U a0COFOTHBIC IIATH JIOTIATOK, 3a30Pbl M IEPEKPHIIIH U T.I1.).

CrerneHb napuuagIbHOCTH. PacueT peneTok mpu T03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
Hcnonp30BaHue a’dpoJAMHAMHYCCKUX XapPaKTEPUCTHK PEIICTOK NMpH WX pacdyere. Hopmanu Ha
pOodHITN COTIIIOBBIX U PA0OUYMX JIOMATKaX. Y CIIOBHBIC 0003HAYCHHSI TUTIOB MPOQPIIICH.
Oco0eHHOCTH pacueTa CTYNEHH C «ITUHHBIMUY Jonatkamu. [{oHsATHE «IJTMHHBIX)» JTOMATOK.
V3MeHeHre peakTHBHOCTH TI0 BBICOTE JIONATKH. MeTo1bI PO MIHPOBAHUSI JUTHHHBIX JIOMATOK.
KoOHCTpYyKTHBHOE BBITIOJIHEHUE COTIIIOBBIX U Pa00OUMX JOMATOK. THITBI XBOCTOBHKOB M OaHIa)KeH.
N300paxkeHue mporiecca pacuiupeHus mapa B A - iarpamMmMe JUist CTYIEHH .

. [IpoexTupoBaHue U KOHCTPYKIMH CTYNIEHEeH MapoBBIX TYpPOUH: 0COOEHHOCTH KOHCTPYKIMH

TypOMHHBIX CTyNEHEH /ISl HIMIMHAPOB MapOBBIX TYpOUH; IPaBUiIa UX IPOEKTUPOBAHUS U

HOpPMAaTHBHBIE JJOKYMEHTBI; 0OCOOEHHOCTH PaJNaIbHO-OCEBBIX CTYINEHEH.

Hasnauenue TypOUMHHBIX CTyNEHEH CKOPOCTH.

Tennosoit npouecc u KIIJ] TypOuHHO# cTynenu ckopoctu. ONTHMaNbHOE OTHOIIEHUE CKOPOCTEN
u/ AJ TYpOMHHOH cTymeHM cKopocTd. OnpeneneHne CKOpOCTed Ha BBIXOJIE M3 PEUIETOK U

Co

MOTEPh PACIIOIAraeMON SHEPTUH.

N306pakeHue mporecca paciupeHns B TYpOMHHOMN CTYIIEHH CKOPOCTH B /1S - THarpamMmme.

JlononHuTenbHbIE MOTEPU CTyNEeHU. BHyTpeHHsAs paboTa MOTOKA, OTHOCUTENIbHBIN BHYTPEHHUN

KIIJ] ctynenn.

JlononHuTenpHbIE MOTEPU CTYNEHU: MOTEPU TPEHUS AMCKA U JIOMAaTOYHOro OaHJaxa; MOTepH,

CBSI3aHHBIE C MApPIUAIBHBIM IT0/IBOIOM Tapa (Ha BEHTWISLMIO U CETMEHTHBIE); TIOTEPU OT yTeUeK

yepe3 quadparMeHHOE YIUIOTHEHHE U HaJ0aHAaKHBIH 3a30p; TOTEPH OT BIAXXHOCTHU Hapa.

OnTumanbHas cTeNeHb NAPUUAIBHOCTH CTYIIEHH.

Haznauenue yrioTHeHHil B TypOuHe U TpeOoBaHUS K HUM. Tumnbl ymioTHeHui. Cxema

nabupuHTOBOrO yruioTHeHHs. TedeHue mapa uepe3 ymiaoTHeHue. IIporecec pacuupenus mnapa B

YIUIOTHEHUH B AS -Auarpamme.

Onpeznenenye NpOTEYKH Mapa yepe3 JaOUPUHTOBOE YINIOTHEHHE.

M306paskeHue mpoliecca pacuiupeHusi napa B As -auarpamme JUist CTyTeHH.

KoMIoHOBKH MapoBBIX TypOHH Pa3IMUHOTO Ha3HAUYEHUS: MpeiebHas MOITHOCTh OJHOMOTOYHOM

KOH/IEHCAllUOHHOM TypOMHBI; CITOCOOBI MOBBILIEHNUS IPEAEIbHON MOIIHOCTH; OIIPEICIICHUE

pa3MepoB MOCIEIHEN CTYIIEH!; KOMIIOHOBOYHBIE PEILICHMs], [I0KA3aTeIu HaJICKHOCTU U

HSKOHOMHYHOCTH MapOBBIX TYpOUH.



69. OcHOBBI BBIOOpa KOHCTPYKIMH TypOWH. JleneHue cTymneHed KOHJCHCAIlMOHHBIX TYpOMH Ha
IpYIIIBI.

70.CnocoObl ~ yBeNWYEHHUs MpeaenbHOW  MOIIHOCTH. OJHOMOTOYHBIE W MHOTONOTOYHBIE,
OJTHOBaJIbHbIE 1 MHOTI'OBAJIbHbIE TYPOUHBI.

71.PacuetHass MOIIHOCTH TypOWHBL. BpIOOp Temuomepenaga W TUIA PETYIHPYIOMIEH CTyNECHH.
IIpenBapuTenbHas OLEHKa pa3MepPOB NIEPBOM U MOCIIEIHEN HEPETYINMPYEMbIX CTyIIEHEH.

72. OnpeneneHue 4uciia CTYNEHEH W pachpeleleHne Teruionepenana Mexay HuMmua. OcoOeHHOCTH
pacuera CTyneHel OTJeNIbHBIX IPYII KOHAEHCAIlMOHHBIX TYpOUH.

7.2.2. Bonpochl K 3K3aMeHVY 1o _auciuiiiie «TVpOMHbI TeNJIOBLIX U ATOMHBIX 3JeKTPOCTAHIIMID

(8 cemecTtp)

1. Knaccugukanus 371eKTpUUeCKUX CTaHIIMNA U MECTO TypOOMAIIMH B HUX: MApKUPOBKU MApOBBIX TYpOUH
T3C n ADC u ocHOBHBIE cBelleHUs1 00 UX KOHCTPYKUHMSX. Poib mapo- 1 ra3oTypOMHHBIX YCTaHOBOK B
JHEPreTUKE U IPYIUX OTPaCIX.

2. OCOOEHHOCTH TEIIOBBIX CXeM MapoTypOuHHBIX ycTaHoBOK TOC nu ADC. MecTo mapoBoii TypOHHEI B
TEepMOIMHAMHUYECKOM IuKIe. Iloka3arenn 3KOHOMUYHOCTH MTAPOBBIX TYPOUH U TYpOOYCTaHOBOK.

3. OcobenHocTH TemoBbIX cxeM TypooyctanoBok TOC u ADC. IlpuHnun neicTBust HapoBOi TypOHHEI
U €€ MECTO B SHEPreTUYEeCKON yCTaHOBKE. THUITOBbIE KOHCTPYKIMH IAPOBOH TYpPOUHBI.

4. TlpuHOMOHATBHBIE CXEMBI TMapo- W Ta30TypOMHHBIX SHepreTndyeckux yctanoBok TOC m ADC.
BnusiHue OCHOBHBIX MapamMeTpoB mapa Ha 3(QQEKTUBHOCTh NApOTypOMHHON ycTaHOBKU. BiumsiHue
KOHEYHOTO JaBJieHUs Ha 3()(eKTHBHOCTH PabOTH TYpOOYCTaHOBOK.

5. Huknet mnapotypO6unHbix yctaHoBok. KIIJI TtypOunbsl. [IpomexxyTounblii meperpeB mapa
NapoOTypOMHHBIX yCTAaHOBOK. PereHepaTHBHBIN IOAOTPEB MHTATEIBbHOW BOJBI MApOTYpPOMHHBIX
YCTaHOBOK.

6. IlonsTne MOIIHOCTH: WJCaNbHONW TypOWHBI, BHYTpEeHHEH, 3()()EKTUBHON, DSIEKTPUUECKOMH,
HOMHUHAJILHOU M pacyeTHO. AOcomoTHbIE 1 oTHOCHTENIbHBIe KIT/I.

7. Knaccudukanus TypouH. Y ciioBHbIE 0003HaYEHUS TypOUH.

8. TeruoBoii nporecc TypOUHHOHN cTyneHu. OCHOBHBIE ypaBHEHUs MOTOKA Ul COKUMAEMOM JKUAKOCTH:
COCTOSIHMSI, HEPa3pbIBHOCTH, KOJMWYECTBA JABUKECHUS, COXPAHEHUS SHEPrUU. XapaKTEPUCTHKU IOTOKA
IIpU pacIlUpeHuu rasa B kaHanax. [lapamerpsl monHoro topmoxenus. Kondysopaoe u nuddysopHoe
TE€YEHHUE NOTOKA.

9. OmnpeneneHue BBIXOAHOW CKOPOCTH NPU PACIIMPEHUHU ra3a B HEMOJABMKHOM KaHane. Kpurnueckue
nmapamMeTpsl M KpuUTHYecKas ckopocTb. Kpurmueckmit pacxon. IlpuBenennsiii pacxon. M3menenue
IIPOXOJIHOTO CEYEHMS KaHalla B 3aBUCUMOCTH OT OTHOCUTEIIBHOTO JaBJICHHUS.

10. Pacmupenue ra3a B KaHajaXx C MOTepsAMU pacrosaraemMod sHepruu. Cyxuparommecs |
pacumpsitorecs kaHanbl. PopMbl KaHAJIOB TYpOMHHBIX pemeTok. OTKIOHEHHE OTOKa B KOCOM Cpese
TypOUHHBIX penieTok. [IpenenbHoe OTKIIOHEHHE B KOCOM Cpe3e.

11. Teomerpuueckue M Tra30JMHAMMUYECKHE XapaKTEPUCTHKH PpEIIETOK TYpOMHHBIX HpOQUIIeH.
OOTekaHne TMOTOKOM OJWHOYHOIO TYPOMHHOrO NpoduiIsi B 3aBUCUMOCTH OT TE€OMETPUYECKHX U
PEKMMHBIX [TAPAMETPOB.

12. Tlotepu TypOuHHOrO mnpoduis: nNpoduIbHbBIE, KPOMOYHbIE, KOHIIEBbIE, BOJHOBbBIE, OT
HEeCTalMOHApHOCTU NoToKa. Koo puineHTs CKOpOCTH, MOTEPH pacroiiaraeMoil HEpPruH, pacxoja.

13. KoOHCTpyKIMs CTyHn€HM OCEBOIO THINA: CHCTEMAa YpPaBHEHUM [UII pacyeToB TEpPMO- U
ra30JJMHAMUYECKUX MPOIECCOB B MPOTOYHOM YacTH TYpOMHHOW CTyNEHHW; TeIUIoBas JauMarpamma
MIPOLIECCOB MPEeoOpa3oBaHUs PHEPIMM B TYpOMHHBIX pEIIETKAX; CTENEHb PEaKTUBHOCTH TYPOMHHOI
CTYIIEHU; TPEYTOJIbBHUKHN CKOPOCTEN U METOAMKA UX pacyeTa.

14. MouHOCTh U 5KOHOMHYHOCTh TYPOMHHBIX CTYTIEHEN: YpaBHEHHUS JIJIsl PACUETOB YCHIIMHA U MOITHOCTH
TypOMHHOM CTYIIEHH; OTHOCUTENbHBIN Jonatounblii KII/] crynenu; n1ByxBeHeUHbIe CTYIIEHH CKOPOCTH.
15. Boibop TypOMHHBIX pEHIETOK IJIsi TYpOMHHBIX CTYIEHEH: reoMeTpuyecKue, ra3oJlMHaMU4YecKue 1
PEKUMHBIE XapaKTEPUCTHKH TYpOMHHBIX DPELIETOK; BBIOOp THMA JIOMATOK JUI PEHIETOK CTYIEHEH;
onpe/eeHue YdKOHOMUYHOCTH COTUIOBOM M pabode pEeIeToK.

16. Metoauka TEIUIOBOTO U a’3pOAMHAMUYECKOTO pacueTa TypOMHHOW cTynmeHH. Meroauka
a’pOJMHAMUYECKOI0 pacyeTa TypOMHHOM CTYIEHHU.




17. Buasl notepb B TypOMHHOM CTyNeHH U ee oTHOCUTenbHBIN BHyTpeHHuit KI1/. [lotepu B TypOuHHON

CTYIIEHU Ha TPEHHE JTUCKa U JomaTtoyHoro Oangaxa. [lorepu B TypOMHHOM CTyHmEeHH OT MaplHaIbHOTO

[10/1BOJIa M1apa.

18. JlabupuHTOBBIE YIUIOTHEHUS U MOTEPH B TYPOUHHOI CTyHNEHH OT YTEYeK; MOTEePH OT BIAKHOCTHU

BOJISTHOT'O TIapa; 3aBUCHMOCTh OTHOCHTENLHOTO BHyTpeHHero KIIJ cTymnenu ot mapamerpa u/cq.

19. Pacrnionaraemple Teruionepenaabl CTYNEHHU, COTUIOBOM W paboueit pemerok. CTemneHb peakIuu

TypOMHHOM CTYNEeHH. AKTHBHBIC U PEAKTUBHBIC MIOTEPU B TYPOMHHOM CTYyTICHH.

20. AOCOINIOTHBIE U OTHOCHUTEIBHBIE CKOPOCTH MOTOKA B CTYNEHU M UX OmpenerneHue. TpeyroibHUKH

CKOPOCTEH B TYpOMHHOM CTyIIEHHU.

21. IlpeoOpazoBanue sHEprun Ha pabouux jonatkax. OKpyKHOE U OCEBOE YCHIIME TIOTOKA Ha JIOMaTKaXx.

Mo1HOCTb U ynienbHast paboTa CTyeHH.

22. Tlotepu pacmojaraeMoi SHEPrHM B COIUIaX, Ha pPabOYMX JIOMATKaX TYpOWHBI M C BBIXOAHOMN

CKOpoCThbIO. OrnpesesieHne BBIXOJAHOW OTHOCUTEIBHOW CKOPOCTH ITOTOKA M3 BPAILAKOIIETOCs KaHalla

pabouux peuIeToK.

23. Metoauka pacuera TypOMHHOM CTyNEHHU: BBIOOP HMCXOJHBIX XapakTEPUCTUK M TapaMeTpoB

TypOUMHHOI cTyneHn. Meronuka pacuera TypOuHHO# crynenu ¢ d/10110...13;

24. OcoOGeHHOCTH pacyeTa U MPOEKTUPOBAHMS CTYNEHEW ¢ JJIUHHBIMU JIOMATKaMHU, 3aKOHBI 3aKPYTKU

TypOMHHBIX JIONAaTOK. BbIOOp XapaKTepUCTUK CTYIIEHHU.

25. OmnpeneneHre OCHOBHBIX T'€OMETPUUYECKUX MapaMeTpoB (CpeaHHil IuaMeTp, BBIXOAHBIEC BBICOTHI,

yIibl BBIXOJA IIOTOKA, TUN MPOQMIS JIONATOK, YIJIbI YCTAaHOBKM MNPOQUIIA, BEIUYMHBI XOpI,

OTHOCHUTEIbHBIE U a0CONIOTHBIE IIarH JIOMATOK, 3a30Pbl U MEPEKPHILIH U T.11.). CTeneHs napuuaibHOCTH.

26. Pacuer peeTok 1npu 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

27. Hcnonb3oBaHuE a’pOAMHAMUYECKHUX XapaKTEPUCTUK PEIIETOK Ipu uX pacyere. Hopmanu Ha

npo UM COTUIOBBIX M PA0OYHX JIOTIATKAX. Y CIIOBHBIE 0003HAYEHUS TUIIOB MPO(UICH.

28. OcoOeHHOCTH pacueTa CTYHNEHH C «UIMHHBIMHY» Jonatkamu. [loHSTHE «IMHHBIX» JIOMATOK.

W3meHeHrne peakTHBHOCTH IO BBICOTE JIOMATKH. MeToasl NpOoQMIMPOBAHUSA JJIMHHBIX JIONATOK.

KoHCTpyKTHBHOE BBINOJIHEHHE COIJIOBBIX U pab0OYMX JIOMATOK. THIBI XBOCTOBUKOB U OaHIaKeH.

29. N306paxeHue mpolecca paciiupeHns mapa B /s - fuarpaMmme JUisl CTyTeHH.

30. I[IpoexTupoBaHHEe U KOHCTPYKIMH CTYIIEHEH MapOBBIX TYpOUH: 0COOEHHOCTH KOHCTPYKIIMHA

TypOMHHBIX CTyNEHEH NSl HIMIMHAPOB NapOBBIX TYPOUH; IPaBUJIa UX IPOEKTUPOBAHUS U HOPMATHUBHBIE

JOKYMEHTBI; 0OCOOCHHOCTHU PaJHaIbHO-OCEBBIX CTyIEHEH.

31. Hasnauenue TypOMHHBIX cTyneHel ckopoctu. TeroBoi mponecc u KIIJ[ TypOunHON cTyneHH

ckopoctu. ONTUMaIbHOE OTHOIIIEHUE CKOPOCTEH 7 ISt TypOuHHOM cTynenu. M3o0paxenue mpoiecca
Co

pacIIMpeHns B TYpOUHHOM CTYIIEHH CKOPOCTH B /S - IHarpamMmMe.

32. JlomonHUTENbHBIE TOTEPH CTYNMEeHU. BHyTpeHHsss paboTa MOTOKAa, OTHOCHUTENbHBIM BHYTPEHHUI
KIIJ crynenu.

33. JlomomHUTENbHbIE MOTEPU CTYMEHU: MOTEPU TPEHUS TUCKAa W JIOMATOYHOro OaHaka; MOTepH,
CBSI3aHHBIE C MApLHAIbHBIM IOJIBOJAOM Mapa (Ha BEHTWISILIMIO U CETMEHTHBIE); IOTEPH OT yTeueK yepes
nuagparMeHHOe YIUIOTHEHHE M HaJAO0aHIaKHBIM 3a30p; MOTEpPH OT BIAXHOCTH mMapa. OnTtumManbHas
CTETEeHb MapIHaTIbHOCTH CTYTICHH.

34. HaznaueHue YyIUIOTHEHHH B TypOuHe W TpeOoBaHMs K HUM. Twumbl ymmotHeHud. Cxema
nabupuHTOBOrO yIuloTHeHMs. TeueHwe mapa uyepe3 yruiotHeHue. Ilpomecc pacmmpenuss mapa B
YIUIOTHEHHH B /IS -JHarpaMmme.

35. KoMIOHOBKM TIapOBBIX TYpPOWH Pa3IUYHOTO HA3HAYEHHS: MpeeiabHas MOIIHOCTh OJHOTIOTOYHOM
KOH/ICHCAIIUOHHON TypOWHBI; CIIOCOOBI MOBBIMIEHHUS MPEACTbHON MOIIHOCTH; OIpENeIeHHEe Pa3MepoB
MocJeJHEH CTyNeHH; KOMIIOHOBOYHBIE PEIIeHNUs, TOKa3aTelH HaJeKHOCTH U SKOHOMUYHOCTH MapOBBIX
TypOUH.

36. OcHOBBI BBIOOpA KOHCTPYKIIMH TypOUH. [{eneHue cTynenei KOHIeHCallMOHHBIX TYpOUH Ha TPYIIIIHL.
CriocoObl yBenmUUeHUs MpeaesbHOM MOIIHOCTH. OJHOMOTOYHBIE M MHOTONOTOYHBIE, OJHOBAJIbHBIE U
MHOTOBAJIbHBIC TYPOWHBI.

37. PacuetHas MOIIHOCTH TypOuHBL. BpIOOp Teronepenaza M TUNA PETYIUPYIOMIEH CTYIEHH.
[IpenBapuTenbHas OLIEHKA pa3MEPOB NEPBOM U MOCIETHEN HEPETYIUPYEMBIX CTYTICHEH.

38. OmpeneneHue 4Ymcia CTyNEHEW W pacmpeielieHue Teruionepenana Mexay Huma. OcoOEHHOCTH
pacuera cTyneHel OTAeNbHbIX TPy KOHJCHCAIIUOHHBIX TYpPOUH.



39. lIpubmmxennas ouenka KI1J[ TypOoarperara u oTeIbHBIX OTCEKOB MPOTOYHON YAaCTH TYpPOUHBIL.

40. OcHOBHBIE pacyeThl MPH MPOSKTHPOBAHWHM MHOTOIMJIMHJIPOBOW IMApOBON TYPOWHBI: TOCTPOCHHE
mporecca pacuIMpeHust mapa B MPOTOYHOM YacTH TYpOMHBI M OIIGHKHM €r0 pacxojia i peau3aliiu
TpeOdyeMol MOIIIHOCTH TypOoarperara;

41. ObGecrnieueHue HAJEKHOCTH OCHOBHBIX 3JIEMEHTOB IAapOBBIX TYpPOMH: pacdyeT OCEBbIX YCWIMHA B
BaJIONPOBO/IE TypOoarperara u crnocoObl UX KOMIIEHCALIUU.

42. Oco0eHHOCTH TEPEMEHHOT0 peXuMa TypOuHHOU cryneHu ¢ [1r=d>/[>[110. IlepemeHHBIH pexUM
pabotel rpynmsl crynenei. 3akoH Ctomoabi—doress.

43. OOmas xapakTepuCTUKa MEepeMEHHBIX pexUMOB: [loHsATHE MepeMeHHOro (HepacyeTHOro) pekuMma
TypOMHHBIX PEIIETOK U TYPOUHHON CTYICHH.

44. TlepeMeHHBIN PEXUM CY>KHUBAIOIINXCS U PACHIMPSAIOIIUXCS PelIeToK. MaHeBpEHHOCTh U MPOTrPaMMBbI
peryIupoBaHus YHEPrOOIOKOB.

45. Xonocro# xo1 TypOoarperata. MoTopHbIH pexuM. PexxuM ropsiuero Bpamatomerocs pesepsa. Cerka
OTHOCHUTEJIBHBIX PaCcXO/I0B.

46. [IpenenpHoe OTHOILICHUE JABJICHUM JJIsl pacIIUpArOUIencs penieTku. I3MeHeHre CTeneHn peakiuuu u
pacxoja napa yepes CTyleHb.

47. BnusHUE OTKJIOHEHHUS HaYaJbHBIX MapaMEeTpOB BOJSHOTO Tapa, MapaMmMeTpoB IpOMIEperpeBa u
JIaBJICHUS B KOHAEHCATOpE Ha MOIIHOCTh TypOUH. BiusiHue HavanbHOrO naBieHus. BiusHue HauanbHON
TEMIIEpPaTyphl U TEMIEpaTypbl IpoMIeperpeBa. BiusHue KOHEYHOro NaBJeHHUS Ha MOIIHOCTH MapoOBOMH
TypOUHBI

48. TemnoBoil mpouecc TypOMHBI MpPH TIEPEMEHHOM TMPOMYCKE Tapa B pa3IUYHBIX CHCTEMax
napopacrpezaeneHus. Pacnpenenenue NoToKoB napa MKy COIIOBBIMU CErMEHTAMHU.

49. CnocoObl (cucTeMBbl) MapopachpeseNieHus: MapoBbiX TypOuH. JlpoccenbHoe Mmapopacipe/esieHue.
ComnoBoe napopacmnpeznenenne. OOBoHOE mapopacnpeiecHue.

50.  Jluarpamma peKMMOB KOHJEHCAllMOHHON TypOuHbl. Pacxon mapa Ha xosioctoit xon. M3menenue
SKOHOMHUYHOCTHU U HAJIEKHOCTH.

51. TypOuHBI ¢ MPOMEKYTOUYHBIM PEryIUpyeMbIM 0TOOpOM mapa (Tuml T) U uX JuarpaMMbl PeKHUMOB,
IPOIIECCH PAaCIIMPEHHs Tapa B AS - auarpamme, IHarpaMMbl PEXKMMOB, KOHCTPYKTHBHOE O(QOpPMIICHHE
TypOUH, TOBOPOTHBIE TUATPAMMBI

52. TypOuHBI € NpPOTUBOJABICHHUEM, CBSI3b MEXIY IMPOTHUBOJABICHHMEM M HArpy3kod TypOUHBI,
0COOEHHOCTH KOHCTPYKTUBHOTO 0(OpMIIEHUS TypOUHBI,

53. TypOunsl 1151 KOMOMHUPOBAHHOW BBHIPAOOTKH TEIJIOBOM U 3JIEKTPUUECKON SHEPTUH.

54. TypOuHsI ¢ ABYyMsI peryiupyeMbiMu oroopamu mapa (tur [1T), auarpaMMbl pexxiuMoB.

TypOuHBI C JABYXCTYNEHYAThIM OTONMUTEIbHBIM OTOOpPOM Mapa. ODHEPreTUYeCKHe XapaKTePUCTHKU
TerI0()UKAIIMOHHBIX TApOBBIX TYpOuH. KOHCTpyKIIMY TemIopUKAMOHHBIX TypOUH.

55. CxeMa KOHJIEHCAIIMOHHON YCTAHOBKHU M YCTPOMCTBO KOHACHCATOPA.

56. TemoBble mporecchl B KoHJeHcaTtope TemnoBoil OamaHc koHjeHcartopa. KommuecTBo Bo3myxa,
nocrynarouiee B KouaeHcarop. [lapuuansHele jaBieHus napa U Bo3ayxa.

57. Temneparypa KOHJEHCaTa U €ro NEpeoXJaxaeHHue. 30Hbl MacCOBOW KOHACHCALUU U OXJIAKICHUS.
[TapoBoe conmpoTuBiIeHNE KOHAEHCATOPA.

58. KOMITIOHOBKM M KOHCTPYKIIMH KOHJEHCAaTOpOB NapoBbIX TypOMH. [IpHHIMIBI panuoHaTIbLHON
KOMITOHOBKH TPYOHOTO ITy4Ka.

59. IlocTpoeHue TEMIOBBIX XapaKTEPUCTUK KOHEHCATOPa MPU U3MEHEHUHN pacxo/1a napa, TeMIepaTypbl
Y pacxojia OXJa)JAaroe BOJbI.

60. 'uapaBauyeckoe conpoTuBiIeHue KonaeHcaTopa. CoeTuHeHNE C BHIXJIOMHBIM NaTpyOKOM TYpOUHBI.
METOJIMKA pacueTa KOHJIeHCcaTopa.

61. OcCHOBBI 3KCIUTyaTallud KOHJICHCAIMOHHBIX YCTAaHOBOK: XapaKTEpPUCTHKA KOHJAEHcaTropa u
MIEPEMEHHBII peXUM ero paldoThl; BO3AYXOOTCACHIBAIOLINE YCTPONCTBA; OCOOEHHOCTH HKCILTyaTalluu
KOHJICHCALIUOHHOW YCTaHOBKH.

62. Cucrembl MacjIOCHAaOXEHMsI MapOBBIX TYpOMH W OCHOBHBIE TpeOoBaHUS K HUM. CXeMbl
MacJloCHaOKEHUs; HKCIUTyaTaluss TypOMHHBIX Macel. KOHCTpYKIMM TOIIMITHUKOB BaJOMPOBOJA
MapoBBIX TypOWH. ABapuiiHas cMa3ka TypOuH. TypOuHHOE Maciio. DJIEMEHThI CHCTEM MacCIOCHA0KECHUSI.
63. KoHCTpyKIIMM KOHILIEBBIX YIJIOTHEHUN TypOuH. TpyOompoBObl KOHLIEBBIX YIUIOTHEHUH.

CxeMa ycTpoiCTBa aKTUBHOW M PEAKTUBHOW TypOWHBI. [lOHSTHE perymupyromux U HE PEryIupyeMbIX
CTYIICHEM.



64. DHepreTuyeckue ra30TyYpOMHHBIE YCTaHOBKH: oOmme cBeaeHuss 00 »sHepreruyeckux [TVY.
Tepmomunamuuecknii tmkn u cxembl ['TY. Ilokazatenn skoHomuuyHoctH ['TY u cmocoObl mX
nosblieHus. [Ipumenenue I'TY B TernoBbix anekrpoctanuusax ['TY-TOLI.

65. Ilapora3oBble yCTAaHOBKM: TEILJIOBBIE CXEMbl, COCTaB M IOKazaTeau HKoHoMmu4HocTH [II'Y.
Oco0eHHOCTH TapaMeTPOB MAPOBBIX W Ta30BBIX TYPOWH JJIsS MApOTra3oOBhIX YCTAHOBOK C OJHO, JIBYX U
TPEXKOHTYPHBIMH KOTiamu-yTHin3aropamu. IlapoBeie TypOunbl mas III'Y: ocobennoctu pacyera u
poeKTHUpoBaHus napoBbix Typoun ams [1I'Y. Koncrpykuuu Typoun mis I1I'Y yTHIN3aIMOHHOTO THIIA.

OO0pazen OusteTa K 3K3aMeHY N0 JMCUMILINHE

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWI VHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

Jucrunnmna TypOHHLI TENJIOBLIX H ATOMHBIX 3JIEKTPOCTAHIA I

Cemectp - 8

I'pynna TI3C-19

Bujer Ne 1

1. | BousHue naBieHus oTpabOTaBIIEro napa. Y HuBepcaibHasi 3aBUCUMOCTb U3MEHEHUS

MOIITHOCTHU KOHHGHC&HHOHHOﬁ Typ6I/IHBI OT KOHCYHOI'O JaBJICHUA

2. | KoMIoHOBKHM ¥ KOHCTPYKIIMH KOHJEHCATOPOB MapoBbIX TypOuH. [IpHHIUIIBI paliioHaIbHOU

KOMIIOHOBKH TPYOHOTO IyuKa.

3. | KIIJI ctynenu nmpu U3MEHEHHH PEKKUMa €€ paboThI.

4. | Pactipenenenue 1aBjaeHU U TEIUIONEPENAT0B B CTYNEHIX TypOMHBI IPU U3MEHEHUHU PEeKUMa

paboTHI.

3aB. kadenpoit
«TemnoTexHuKa U TUAPaBIUKa T.B23upbaes

7. Tekymumi KOHTPOJIb

Bonpocs! k npakTuyeckuMm 3aHATHAM (7 cemecTp)

1. Meronuka pacuera TypOMHHOW CTYNEHU: BBIOOP UCXOAHBIX XapAKTEPUCTUK U NTapaMeTPOB TYPOUHHOM
CTYIICHHU.

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

3. OcobOeHHOCTH pacyeTa U MPOEKTUPOBAHUS CTyNEHEW C JJIMHHBIMH JIOMATKaMHU, 3aKOHBI 3aKPYyTKH
TypOMHHBIX JIONATOK.

4. Bb100p XapaKTepUCTUK CTYICHH.

5. OmnpeseneHue OCHOBHBIX T€OMETPUYECKHUX MMapaMeTpoB (CpeIHUN JUaMeTp, BHIXOJHbBIE BBICOTHI, YIJIbI
BBIX0JIa MTOTOKA, THUI MPOQUIIS JIONATOK, YIJIbl YCTAHOBKU MPO(UIIS, BEIMYUHBI XOPJ, OTHOCUTEJIbHBIE U
aOCOJTIOTHBIE I1Iary JIOMATOK, 3a30Pbl U MEPEKPHIIIHN U T.I1.).

6. KOMITIOHOBKM M KOHCTPYKIIMH KOH/IEHCATOPOB MAapOBHIX TYpPOUH.

7. Hpunuune! panuonansHoi KIIJ] ctynenu npu n3MeHeHuu pexuma ee paboThl.

Bonpocsl k npakTHYecKuM 3aHATHAM (8 cemecTp)

1. Ctenenp mapruanbHOCTH. Pacyer pemeTok npu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSX.
Bnusinue koneyHoro faBiaeHus Ha 3¢ (GEKTUBHOCTH paboThl TypOOYCTaHOBOK.



2. [uxnsl mapoTypounHbix yecranoBok. KITJI TypOuHsI.

3. [IpomMexXyTOUHBIN MEeperpeB mapa napoTypOMHHBIX YCTAHOBOK.

4. PerenepaTUBHBIN MOAOTPEB MUTATEILHON BOJIBI MAPOTYPOUHHBIX YCTAaHOBOK.

5. [IloHaTHe MOIIHOCTH: WJACATBLHONH TYpOWHBI, BHYTpeHHEH, 3(PPEeKTHBHOM,
HOMMHAJIBHON U PACYETHOM.

6. AGcomoTHbie 1 oTHOcuTeabHbIe KIT/].

7. Knaccudukanus TypOouH. Y CIOBHBIE 0003HAYCHHS TYPOUH.

AJIEKTPUUYECKOM,



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

IIKaJIbl OOCHHUBAHUA.

Tabonuna 7
IlnanupyemMble pe3yJbTaTbl 0CBOCHHS Kpurepun oneHnBaHus pe3y/ibTaToB 00yeHHs HaumenoBanue
KoMHOEeTEHIH Menee 41 6a/10B 41-60 6a/10B 61-80 6am0B 81-100 6a10B OLICHOYYHOT'0
(HEey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIHHO) (Xopo1o) (OTJIMYHO) cpeacTsa

OIIK-3 CrocoO¢H J1eMOHCTPUPOBATh IPUMEHECHHUE OCHOBHBIX CIIOCOOOB IMOJIyUCHHUS, IPe0Opa30BaHus, TPAHCIIOPTA M HCIIOIb30BaH

TCHIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMaAX.

us TCIIJIOTHI B

3HATH: OCHOBHBIC HCTOUYHUKH HAYYHO-TEXHHUUECKOW MH(OpMAIUH 110 Cdopmuposar|  Cdopmuposan [Bompocst k

TANAM, KOHCTPYKLHSIM, YCJIOBHUSIM IIPUMEHEHHS W SKCIUTyaTalHdd HBIE, HO HbIE aTTeCTAIUSM, 3a1aHHs

bHepreruyeckux Typous 1 TOC u ADC; ®parmeHTapH HeroHbe 3HAHMS cojepxamue | cucreMatudeckue |aiast PI'P, Temsl ms

bIC 3HAHUA OTAEJIbHBIE 3HAHUA CaMOCTOSITEIILHOT'O

TIPOOEIIBI M3y4YEeHUs, BOIIPOCHI K
3HaHUuA IIPAKTUYCCKUM

YMeTh: CaMOCTOSITEJIbHO pa30UpaThCs B HOPMATHUBHBIX METOJUKAX VMmenust ChopMHUpOBaH [3aHATHAM.

pacdeTa U NPUMEHATh HUX JUISI PENICHUS MOCTABJICHHOW 3aJayu; Hactuunie Henonusie ymeHus TIOJTHBIE, HBIC

MCIIOJIb30BAaTh CTAHJAPTHBIE TIPOrPAMMBI  pacueToOB  0a30BBIX yMEH JIOITY CKAIOTCS YMEHHsI

BJaleTh: TEPMUHOIOTHEH B  00MacTH  TypOOCTpOEHUs U B Venersoe u

TEIJIOOHEPreTUKH; HABBIKAMH  TIPUMEHEHHs  MOJyYeHHOH| I ACTHIHOE HecneTeMaTHuecKoe CHCTEMAaTHYECK| CHCTEMATHYECKO®

MH(pOPMALIMU MIPU BBIOOPE THUIIA U MOIHOCTH TYpOWH, yCIOBUN ux| BITAACHHC [IHMEHEHHE HABBIKOB oM IpUMEHEHHE

PKCILTyaTallluH; HaBbIKaMH IpPHUMEHCHHUH HABBIKOB

I1K-2. ['0TOBHOCTbBIO K YYaCTHIO B OPTaHU3alMd KOHTPOJIS 3@ paboToil MpubOpoB U 000pyA0BaHUS U METPOJIOTUYECKOTO 0OeCTIEYeHUS

TexHosiornaeckux mporeccoB OIN] mpu ucmoap30BaHUM TUTTOBBIX METOIOB.

3HATb: KOHCTPYKIIMH TypOWH COBpeMEHHBIX 3HeprooiokoB TOC wu Cdopmuposan Bomnpocsl k

ADC; O0COOCHHOCTM TIpUMEHEHHsT TypOOMamIMH B  COCTaBe HbIE, HO aTTecTalusaM, 3a1aHus

apOra30BbIX YCTAaHOBOK. ®parmeHTapH HerosHbe SHAmHS cozepKalue CoopmupoBan | s PI'P, Temsl s

bIC 3HAHUA OT/AEJIbHBIE HbIE CaMOCTOSTEIBHOI'O

l'[p06CJ'H>I CUCTEMATHYCCKHUEC | U3YUCHU S, BOIIPOCHI K
3HAHUA 3HAHUA MPAKTUYCCKUM




YMeTb: TIIPpOBOJMTH pacyeThl IO THUIOBBIM METOAUMKAM U VYMeHus Cdopmuposan
[IPOEKTUPOBATh OTHAEJBbHBIE IETAIM U Y3JIbl C HCIOJIb30BAHUEM TIOJIHbIE, HbIE
CTAaHJAPTHBIX CPEICTB  aBTOMAaTHU3alUU  IPOCKTUPOBAHUS B JIOTTYCKAIOTCSI yMeHHsI
COOTBETCTBUU C TEXHUYECKHUM 3aJaHUEM; OCYLIECTBIATH IIOUCK U HebonbLIne

AHAIM3MPOBATh HAYYHO-TEXHHYECKYIO MH(POPMALMIO M BHIOUPATH HacTraesie Henonsbie yMerHus ommbKu

HEO0OXO0JUMbIE MaTepHalIbl; aHATU3UPOBATH HH(OPMALIMIO O HOBBIX YMEHIA

TEXHOJIOTHSIX B TypOOCTPOCHUH.

BJIaJeTh: MHPOpPMaLEl 00 OCHOBHBIX TEXHHUYECKUX ITapaMeTpax B Ycnemnoe u
TypOUHHOTO 000PYAOBAaHHUS AJIEKTPOCTAHLUN NJISI MCIIOIb30BAHMUS YacTimmoe CHCTEMaTHYeCK|  CHCTEMaTHdec
[pu (hopMupoBaHUH TEIUIOBBIX CXEM 9HEProOJIOKOB, BIIAJICHHE Hecncremarueckoe oM Koe
PEKOHCTPYKIUH u MOJICPHU3AIIUN CYIIECTBYIOIINX| Hapbikamu TIPUMCHCHHC HABBIKOB | hyyryienennn IpUMEHEHNe

TypOOYyCTaHOBOK.

HaBBbIKOB

Oanarraamaa

HaBBbIKOB

3aHATUAM.




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

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

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

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

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

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

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

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

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

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

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

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

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

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

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecnievyeHne JUCHUIINHbI

9.1 JIutepatypa

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

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

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

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

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

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

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




B) UHTepHeET-pecypchbl
HNuTtepuer pecypc - www.gstou.ru snekrpoHHas o6ubmuorexka DbC «IPRbooksy, “Koncynprant
CTyJIeHTa .
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r) IPpOrpaMMHOe H KOMMYHHKAIlHOHHOEe o0ecrievyeHue
CpencTBa obecrieueHUs] OCBOCHUS UCIUIIIUHbBI
Pacuernbie komnbroTepubie nporpammsl: MATHCAD, EXEL.

1. DJCKTPOHHBI KOHCIEKT JICKIUH M AJICKTPOHHO-OOYYAIOMIMKA KOMIUIEKC MO JUCHUIUIMHE
«TypOWHBI TEMIOBBIX U ATOMHBIX JICKTPUICCKUX CTAHITHI
2. TecTsl A1 KOMITBIOTEPHOTO TECTHPOBAHHUS CTYACHTOB

9.2 MeroanuyecKue YKa3aHUsS M0 OCBOCHUIO M CUMILIHHbBI

10. MaTepuajbHO-TeXHH4YECKOe o0ecredyeHre JUCHUIINHbI

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

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

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

TypOuHBI TENI0BBIX M ATOMHBIX 3JIeKTPHYECKUX cTaHUMI (Hanuuue odopynosanus u TCO)

1 Jlaboparopusrii kommieke "Termnonepenaya npu kouBekuuu u 06ayse" TIIK-010-9JIP-01
(9 mabopatopHbIX padoT)

2 YuebHo-nmabopaTopHbIi KOMITIEKC « TermmooOMeHHUKI
(4 mabopaTopHbIX pabOThI)

3 BupTtyaneHblii mporpaMMHBIi 1abopatopHbiil komiieke "Temnorexuuka"
(6 maGopaTopHBIX paboT)

4 BupTtyanpHblil yueOHbINH KOMIUIEKC « TerIoBbIe AIEKTPOCTAHIINN

Komuiekc npeaHasHadeH Jjisi UCCIIEI0BaHUS MPOIIECCOB HACTPONUKH U HAJIAJKUA CUCTEM
TETIJIOBOM JIEKTPOCTAHITNH, & TAKKE KOHTPOJISI 1 MOHUTOPUHTA COCTOSTHUS JIEMEHTOB
CUCTEM BO BpeMs UX pabOTHI M IEMOHCTPAIIMH BIUSHUS U3MEHEHUS TapaMeTpOB
anemeHToB. [Iporpamma coaepkut rpadudeckyro HHMOOpPMAIUIO, N300paKEHHS
MOHHTOPOB, TTAaHENIN YIPABICHUS U COOOIICHUS aBaPUITHON CUTHATN3AI[UN aHAJIOTUYHBIE
peanbHBIM.

B cocraB Bxoaur:

1. IlepcoHabHBIN KOMIBIOTEP, MOHUTOP, KJIIABUATYPA, MBIIIIb.

2. [IpenycTaHOBICHHOE CHEIMATM3UPOBAHHOE MPOTPAMMHOE 00eCIIeUCHUE



http://www.gstou.ru/
http://upload.studwork.org/
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5 KoMIJIEKT IJIaKaToOB 560x800 MM, N300pakeHre HAHECEHO Ha IUTACTUKOBYIO OCHOBY TOJIIIMHOM 4 MM
u pazmepoM 560x800 mm. M300paxenue obiiasaetT BOJOCTOMKMME cBoWCTBaMU. Kaxkaplii 1ilakat uMeer
AIIEMEHTHI KPEIICHHSI K CTCHE.

5.1 | TemoBele snekTpuyeckne cTanmuu (16 mr.)

5.2 | «Tennomaccoodbmen» (16 mr.)

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

6 3J1€KTp0HHLIe IJIAKATBI [leMOHCTpAIIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEHA-TIPOEKTOPa (KOMIUIEKT
JJIEKTPOHHBIX MakaToB Ha CD, myneruMenua-npoekrop BENQ, HOyTOYK, 3kpaH 1,5x1,5 m):):

a. Tennomaccoobmen (122 mT.)

0. TypOunb! TeroBbIxX cTaniuit (21 miT.)

Ilpe3enTanumn:

1 Termmonepenaya

2 TerioBble U aTOMHBIE 3JIEKTPOCTAHIIUU

3 Bunel, coctaB 1 Ha3HaueHHE TypOWH TEIUIOBBIX CTAHITUI

MeToauueckue YKa3aHUuA 110 OCBOCHHUIO TUCHUIIJIMHBI

«TypOMHBI TEMIOBLIX M AaTOMHBIX JJIEKTPUUECKUX CTAHIIAIY

1. Meroauuyeckue yka3aHus AJds 00y4alOIIUXCA 1O IJAHHPOBAHMIO W OPraHU3aALMHU
BpeMeHHU, He00X0IUMOTIO0 /IJIsl 0CBOEHHUS TUCHHUILINHBI.

W3yuenne peKkoMeHayeTcs HadyaTh ¢ O3HAKOMJICHHUsS ¢ pabodell MmporpaMMoi JUCIUILINHBI, €€
CTPYKTYpOH U cojaep:KaHHeM pa3leioB (MOAyJeil), GOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4e0HO-METOIMICCKUM ¥ HHPOPMAITMOHHBIM 00CCTICUCHUEM JTUCIUATLITNHBIL.

JucuumnnuHa «TypOuHBI TEIJIOBBIX U aTOMHBIX JJEKTPUUECKUX CTAHIMUNW» COCTOMT M3 18 CBsA3aHHBIX
MEXTy CO000 TeM, 00eCTIEUNBAIONINX TTOCIEI0BATEIEHOE N3yUYeHIEe MaTepHaIa.

O6yyenne 1o guctuminHe «TypOMHBI TEMJIOBBIX M  ATOMHBIX  DJIEKTPUYECKUX  CTAHIIHIDY
OCYIIECTBIISIETCS B CIEAYIOMUX (hopMax:

1. AynutopHble 3aHITUS (JICKIIHH, TPAKTHYECKHUE/CEMIUHAPCKHUE 3aHATHUS).

2. CamocrositenpbHass paboTa cTyneHTa (MOATOTOBKA K  JIEKIUSM, HPaKTUYECKUM/
OPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparam/IoKknaiaM/scce, U UHBIM (opMaM MHCbMEHHBIX PaboT,
BBITTOJIHEHHE aHAIIN3a KEHCOB, HHIUBUIyallbHAs KOHCYJIBTAINS C TIPETIOaBaTEIeM).

3. NnrepakTuBHBIE (OpPMBI TMPOBENCHUS 3aHATUNH  (KOJUIOKBHUYM, JICKIIHS-TUCKYCCHS,
TPYIIIOBOE pelIeHue Keiica u 1p.hopmbl).

Y4eOHbIil MaTepual CTpYKTYPUPOBAH U U3YUYECHUE JUCIUILIMHBI POU3BOAUTCS BTEMATUUECKON
MOCJIEeI0BATENbHOCTH. KaxmoMy NpakTHUecKOMy/ CEeMHUHAPCKOMY 3aHSATHIO W CaMOCTOSATEIBHOMY
U3YYCHHUIO MaTepualia MpEeIIecTBYyeT JeKIus Mo JaHHoW Teme. OOydyarommecs CaMOCTOSITEIBHO
MIPOBOJISIT NIPEIBAPUTEIHLHYO IMOATOTOBKY K 3aHITHIO, TPHHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXJIEHUH TEOPETHUECKUX BOMPOCOB, pazdope MPOOJIEMHBIX CUTyallMid M TOUCKOB IyTeH HX
pemeHusi. MHorume mpoOieMbl, W3ydaeMble B Kypce, HOCAT JHCKYCCHOHHBIH XapakTep, 4TO
MpeJoiaraeT MHTEPAKTUBHBINA XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPUMepax.

Ornrcanue moCiIeTI0BaTEILHOCTH IEHCTBUIM 00YyUaromIerocs:

[Ipn wu3ydeHuu Kypca cleayeT BHHMMATEIbHO CIyIIaTh M KOHCHEKTUPOBATh MaTepHall,
U3JlaraeMblii Ha ayJWTOPHBIX 3aHATHAX. J[J ero NOHWMaHWUsS W Ka4eCTBEHHOTO YCBOCHUS
pEeKOMeH IyeTcsl ClIeAyIoNIas Moce10BaTeIbHOCTD JeHCTBUI:

1. Tlocne oxoHuaHUs Y4eOHBIX 3aHATHI [UIsI 3aKpeIUIeHHsT MaTepuaia MpPOCMOTpPETh H
00IyMaTh TEKCT JICKIIUHU, MPOCIYIIAHHOW CEToNHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. [lpy MOATOTOBKE K JEKIMUU CIEAYIOMIEro JHS MOBTOPUTH TEKCT MPENbIAyIIel IJeKIIHH,
oJymMaTh O TOM, Kakast MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BHIOpATh BpeMs i pabOThI ¢ auTeparypoil B Ombmnoreke (mo 1

qacy).
4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITOHSTHS
0 TeMe, M3YYHUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHTYyalWio, - TPEABAPUTEIBHO MOHATH, KaKOH




TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh MiaH pemieHusi, MmornpoOoBaTh Ha €ro
OCHOBE PeluTh | - 2 mpakTu4yeckue cutyanuu (J1ad.padoTsl).

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

Jlexkuum  nmaroT  OOyyarolUMMCS  CUCTEMATHU3WPOBAHHBIE  3HAHMS 10  JUCLMILIMHE,
KOHIIGHTPUPYIOT UX BHHMMaHHE Ha HauOojiee CIOXKHBIX M BaXKHBIX BoIpocax. Jlekuuu oOBIYHO
U3J1araroTcsl B TPAIUIMOHHOM HIIM B MpoOiIeMHOM cTuiie. /s CTyZeHTOB B OOJIBIIMHCTBE CIy4YacB B
npobiaemMHoM ctuie. [IpoGnemMHbI CTUIb MO3BOJIAET CTUMYJIMPOBaTh AKTHBHYIO IO3HABATENIBHYIO
JeSITeIbHOCTh O0YYaIOIUXCs U WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHUSM U CPaBHEHUSM, Jief1aTh 0000IIEHNs], aKTUBU3UPOBAaTh BHUMAHUE
00yYaromuxcs MyTeM MOCTAaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUN PEKOMEHIYETCsl BECTU KOHCIIEKTHpPOBaHUE Y4eOHOIo
MmarepHaia, obpamarb BHUMaHUE HAa (HOPMYITUPOBKM M KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO HIIU
MHOTO SIBJICHUS, WU IIPOLIECCOB, BBIBOJBI U IIPAKTUYECKHE PEKOMEHIALIUN.

KoHcnekT nexknuu Jiydie noapasAeisTh Ha IMYHKTHI, COONIOAAs KPacHYI CTPOKY. JTOMY B
6ob1ION cTeneHu OyayT cocOOCTBOBATh BONPOCHI IUIaHA JIEKIMH, NPEI0KEHHBIE PENOAABATEISIM.
Crnenyer oOpamaTh BHUMaHHE Ha aKIEHTHI, BBIBOJBI, KOTOpPbHIE JENaeT IMperoaaBaTellb, OTMeuas
Haun0oJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAXKHO», «XOPOIIO 3allOMHUTHY» U T.NI. MOXKHO JA€NaTh 3TO U C MOMOUIbIO Pa3HOLBETHBIX MapKEpOB
WIH py4eK, IOJUEPKHUBasi TEPMHUHBI U OIIPE/ICTCHMUSL.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAallleHU, aOOpeBUaTyp U CUMBOJIOB.
Opnaxo npu nanbpHE#IIen padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CJIOBAMM JJIS
OBICTPOTrO 3pUTEIBLHOIO BOCIPUSATHUS TEKCTA.

Pabortass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JOIOJIHUTEIBHO PEKOMEH0BAN Npenogasarens. FIMeHHO
Takas Cepbe3Hasi, KpONOTiuBas padoTa C JIEKIMOHHBIM MaTEpHUajOM IO3BOJIUT INTyOOKO OBIJIAJEThH
TEOPETUYECKUM MAaTEPUATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunuyeckue yKa3aHus o0yvaromumcst no MOAr0OTOBKe K
NPAKTHYEeCKUM/CeMHUHAPCKUM 3aHATHSIIM.

Ha nmpakTnyeckux/CeMMHapCKUX 3aHATHSIX HMPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYXIAECHUU
KOHKPETHBIX CUTYyalluld, CIIOCOOHOCTb Ha OCHOBE IIOJIyYEHHBIX 3HAaHUN HaXOAWTh Hauboiee
3¢ (eKTUBHBIE PpEIICHUs IOCTABIEHHBIX IMPOOJIeM, yMETh HaXOAWUTh TOJIE3HBIN JIOTMOJHUTEIbHBIN
MaTepuai 1o TEMaTUKE CEMUHAPCKUX 3aHSITHA.

CryneHTy peKOMEHyeTCs CaeayIonas cXema IMoATOTOBKH K CEMHMHAPCKOMY 3aHSATHIO:

1. O3HakOMJIEHME C IUJIAaHOM IPaKTUYECKOI0/CEMUHAPCKOTO 3aHsTHs, KOTOPBIM OTpa)aer
COJIEP/KaHUEIPEITIOKEHHOU TEMBI;

2. IlpopaGoTaTh KOHCIIEKT JIEKIIHIA;

3. IIpounTaTh OCHOBHYIO M JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B npornecce noAroToBKM K MPaKkTUYECKUM 3aHITHUAM, HEOOXOIUMO 00paTUTh 0COOO€BHUMAaHUE
Ha  CaMOCTOSITEIbHOE  M3y4YE€HHE PEKOMEHJOBaHHOW  juTepaTypel. [lpm  Bcell  mosiHOTE
KOHCIEKTUPOBAHUS JIEKIIMM B HEH HEBO3MOXHO U3JI0KUTh BEChb MaTepHall U3-3a JINMUTA ayJAUTOPHBIX
yacoB. I[loaToMy camoctosaTenbHas paboTa ¢ ydyeOHMKaMH, Y4YEOHBIMH IOCOOMSMH, HAYyUHOM,
CIPaBOYHOM JIMTEpaTypol, MaTepuaiaMy NMepUoJUYecKiX M3aHuil u VIHTepHeTa sBisercs Haubosee
3¢ (GEeKTUBHBIM  METOJOM  TOJYYEHHUs JIOTOJHUTENBHBIX 3HAaHUM, TO3BOJISIET 3HAYUTENIBHO
aKTHBU3MPOBATh TPOIIECC OBJIAJACHHUS HHPOpPMAIMEH, CIOCOOCTBYeT OoJiee TIIyOOKOMY YCBOCHHIO
U3y4aeMoro Marepuana, (popMupyeT y CTYJACHTOB OTHOILIEHHE K KOHKpEeTHOW mpolieme. Bce HOBBIE
MOHATHUS MO W3y4aeMOH TeMe HEOOXOAMMO BbIyYUTh HAU3yCThb M BHECTU B IJIOCCApUM, KOTOPHBIH
1esecoo0pa3Ho BECTH € CaMOro Havaia 3y4eHus Kypca;

4. OTBETUTH Ha BOMPOCHI TUIAHA IPAKTUIECKOT0/CEMUHAPCKOTO 3aHSITHS,

5. BBITTOJIHUTE JOMAaIlTHee 3aJaHue;

6. [IpopaboTath TECTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3aTpynHeHHIX C(HOPMYIUPOBATH BOMPOCHI K MPENOIaBaTENIO.

PesynbraT Takoit paboThl JOIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOIHO OTBETUTH Ha
TEOPETHYECKHE BOMPOCHI MPAKTUKyMa, BBICTYyNaTh M yYacTBOBaTh B KOJJIEKTHBHOM OOCYKICHHUH




BOIPOCOB HM3y4aeMOl TEMBbI, MPABUJIBHO BBINOJHATh NPAKTHUECKUE 3aJaHUs W WHBIC 3aJaHus,
KOTOpBIE AAOTCS B (DOHJIE OIICHOYHBIX CPEACTB AUCITUTLIHHBI.

3. MeToauyeckue yKazaHusi 00y4alOU[UMCH 110 OPraHU3AMUN CAMOCTOSITE/IbHOH PadoThI.
Llenp opraHu3anuy CaMOCTOSITEIBHOH pPabOThl MO aucuuIUIMHE «TypOMHBI TEIUIOBBIX M ATOMHBIX
UIEKTPUUECKUX CTAHLMI» - 3TO yrilyOJeHHe U paclIMpeHre 3HaHUM B 00J1IaCTU KOHCTPYKLUH, pacyeToB
typoun TOC u ADC,; dbopmupoBaHue HaBbIKa M HHTEpeca K CaMOCTOSTEIbHOH IMO3HAaBaTEIbHOU
JEsITebHOCTH.

CamocrosiTenbHas paboTa oOy4arouuxcsl sIBIASETCS BaXKHEUIIUM BUJIOM OCBOCHMSI COJIEPIKaHUS
JUCLUIUIMHBL, TOANOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTpoJIbHOU pabore. Croaa jxe OTHOCATCS
U CaMOCTOSTENIbHOE YIiyOlleHHOoe u3ydeHue TeMm jaucuumuiuHel.  CamoctosTtenbHas paborta
npeAcTaBiIsieT co0OH IMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO TIOCIYXUT B OyIylleM OCHOBAaHHMEM Ui HANUCAHUSA
BBIITYCKHON KBaJIM(PUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS TIOTYYEHHBIX 3HAaHUH.

Opranuzanys caMoCTOSITEIbHON paboThl 00YUaIOIINXCs OPUEHTUPYETCS. HA aKTUBHBIE METO/IbI
OBJIQICHUSl 3HAHUSAMM, DPA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MepexoJ OT MOTOYHOIo K
VHAUBUAYAIU3UPOBAHHOMY 00YUYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOXHOCTEHN JINYHOCTH.

[lpaBuibHAs OpraHM3alUsl CAMOCTOSITENIBHBIX YYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTH,
1esnecooOpa3Hoe IMJIaHUPOBaHUWE pabodyero BPEMEHHU I103BOJIAET CTYAEHTaM pa3BUBAaTh YMEHUS U
HaBbIKM B YCBOGHMHM M CHUCTEMAaTH3alMU NPUOOpETaeMbIX 3HaHMM, oOecreurBaTh BBICOKUN YPOBEHD
yCIIEBAEMOCTH B NEPHOJ 00yUEHUs, TOJyUYUTh HABBIKH MOBBILIEHUS IPOPECCHOHATIBHOIO YPOBHSI.

[TonroroBka K MNpPaKTUYECKOMY 3aHATUIO BKIIOYAET, KpOME€ NpOopabOTKHM KOHCIEKTa M
IPE3EeHTAlMK JIEKLUH, MOUCK JIUTepaTypbl (II0 PEKOMEHJIOBAHHBIM CIIMCKAM M CaMOCTOSTENIBHO),
MOJATOTOBKY 3aroTOBOK /ISl BBICTYIUICHHH TIO BONPOCaM, BBIHOCUMBIM JIsi OOCYXAEHHUS TIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LIUTAThl, (PaKThl, CONOCTaBIECHUE PA3INYHbBIX
NO3WIMK, COOCTBEHHbIE MbICIU. Ecnm mpobiema 3amHTEpecoBajia 00YdaIOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHiATuu. [IpakTHueckoe3aHsTHE - 3TO,
IpeXkIe BCEro, AMCKycCHUs, OOCYXKJIE€HHE KOHKPETHOM CHUTyallud, TO €CTh IPEAINOoJaraeT yMeHHE
BHUMATEJIbHO CIYyIIaTh WIEHOB MO IpyNNbl M MOJAEPATOpa, a TaKXKe CTaparhCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE UJIEU M MPEUIOKEHUS, YTOUHITh U 33J]aBaTh BOMPOCH! KOJJIEram
1o 00CYXIEHUIO.

[Ipy moAroToBke K KOHTPOJBHOM padboTe OOyyaroUIuiicsi IOJKEH IOBTOPATH MPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBMM C Y4YeOHOW NpOrpaMMoOi, HCHOJb3Yys KOHCIEKT JIEKUUH u
JUTEpaTypy, PEKOMEHJOBaHHYIO IpenogaBaTteneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCS 3a
KOHCYJIbTallUEN U METOIMYECKON TOMOUIBIO K IIPENOIaBATENIO.

CamocrosiTenbHast paboTa peannsyercs:

— HEMOCPENCTBEHHO B MPOLECCE Ay IMTOPHBIX 3aHATUH - HA JIEKLUAX, IPAKTUYECKUX 3aHATUSAX;

— B KOHTAaKT€ C IpErnojaBaTelieM BHE PaMOK PaclMCAHUS - HAa KOHCYJIbTALUAX MO Y4eOHBIM
BOIPOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WHAMBUAYAIbHbBIX 3a/1aHUH U T.1.

— B Oubmnuoreke, noma, Ha Kadeape MpPHU BBHIIOJHEHHUH OOYYAIOIIUMCS Y4YeOHBIX H
MPAKTUYECKHX 3ajau.

Buasl CPC u kpuTepuu O1leHOK
(mo 6amnbHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. JHoknan

3. Occe

4. VYwyactue B MEPONPUATHAX

Tembl A caMOCTOSITENILHOM paboOThl MpOIMUCaHbl B pabouell mporpamme TUCHUTUTHHEIL
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYArONTUMCS CaMOCTOSITEIBHOW pPabOThI SIBISETCS
AIIEKTPOHHASI HHPOPMAIIMOHHO-00pa30BaTebHAS Cpe/ia YHUBEPCUTETA, KOTOPasi 00eCTIeYnBaeT JOCTYII
K y4eOHbIM IUIaHaM, pPabOYMM TMporpaMMaM JTUCHUIUIMH (MOJyJiel), MPaKTHK, K H3JaHUSIM
AIIEKTPOHHBIX OMOIIMOTEUHBIX CHCTEM.



CocTaBHUTEIb:

Crapmuii npenoaaBareib Kadeapsl
«TennoTrexHrKa U TUAPABINKA»

COI'TIACOBAHO:

3aB. BhITyCcKarolen kadenpoit

«TennorexHuka u ruapaBJINKa»

Hupexrop AYMP

/ O.A.11TauxoeB /

[/ T.b. D3upbaen/

/ M.A. MaromaeBa /




