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1. IMACHOPT



DoH/Ia OLIEHOYHBIX CPEACTB 0 Y4eOHO! TUCIUIIHHE

«ITapoBble U ra3oBbie TYpOUHBI»

Kox konTpompyemoi HaumenoBanue
Ne KoHnTposmpyemsle pa3aesl (TeMbl) KOMITET eI OLEHOYHOIO
n/n JTUCIHUILINHBI n n
(MJ1M ee 4aCTH) cpeacTsa
OO1as xapakTepUCTHKA TYPOHH TEIIOBBIX U
1 it p pu yp OTTK-3, TIK-2 Ompoc. [Ipaktuyeckoe,
aTOMHBIX CTaHIIMI 3anstue. UTP
Brnusinue oCHOBHBIX TTapaMEeTPOB Tapa Ha padoTy Ompoc. [IpakTuyeckoe,
2 OIIK-3, I1K-2 3anaTue. UTP
IITY. Knaccudukanus TypOuH. :
. . Omnpoc. [IpakTiueckoe,
3 TennoBoii nporecc TYpOMHHON CTYIICHH. OIIK-3, T[IK-2 sanstie. TP
4 | Metoauka pacyeTa TYpOMHHOM CTYIICHHU. OIIK-3, TIK-2 iii‘;;enﬁgmecme’
IIpoexTupoBaHue #W KOHCT WU CTYyIEHEHR Omnpoc. IIpakTHyeckoe,
5 | nasontnt xontomn pyKis - CTyn OIIK-3, T1K-2 samerme. LTP
OCHOBHBIE PACUYETHI IIPU IPOEKTUPOBAHUU Omnpoc. IIpakTuyeckoe,
6 apoBOii TyF]C))6I/IHBI. P P OTIK-3, TIK-2 3aH€‘THe~ I;/ITP
7 CucreMsbl apopacnpeziesieHus: NapoBbIX TypOUH OIIK-3, [1K-2 iﬁg;'enf;;;“quKoe’
TypOuHBI 111 KOMOMHUPOBAHHON BEIPAOOTKH Onpoc. [Tpaktuueckoe,
8 7P . P i P OIIK-3, I1K-2 BaHl;)[TI/Ie Ii)/ITP
TEIUIOTHI U JIEKTPUUECKON SHEPTHUHU. :
KoHnneHcannoHHbBIE YCTAaHOBKHY IIaPOBLIX TYPOUH Onpoc. [Tpaktuueckoe,
9 . . ’ P P OIIK-3, I1K-2 BaHl;)[TI/Ie Ii)/ITP
Y OCHOBBI UX HKCILTyaTallH. :
Bubparmonnas HaJe)KHOCTh TYPOHH U OLICHKH Ompoc. IIpakruieckoe,
10 | yajexHOCTH MX OCHOBHBIX HIEMEHTOB OIIK-3, IK-2 sansrue. UTP
Koncr WU U OLICHKU HAJEKHOCTH DJIIEMEHTOB Onpoc. [TpakTuueckoe,
11 PyIet e ACTRHOCTI STEMEHTO OIIK-3, TIK-2 SaHl;)[TI/Ie II)/ITP
BaAJIONIPOBOJIa TypOoarperara :
OCHOBBI 3KCIUTyaTallluy, PEryJIMPOBAHUS U Omnpoc. ITpakruueckoe,
12 PEMOHTa MaPOBBIX TYpOHH. OIIK-3, TIK-2 sanstue. UTP
Pabouwnii mporiecc MHOTOCTYNIEHYATON TapOBOA Ompoc. [IpakTuueckoe,
13 TYPOHHBI OIIK-3, IIK-2 sansatue. UTP
3agaun ¥ BUIBI 3aIUT NApOBBIX TYPOUH. Onpoc. [TpakTuueckoe,
14 . o bo yp6 OIIK-3, I1K-2 3aH]i)ITI/Ie II)/ITP
OCHOBBI X PEMOHTA M IKCIUTyaTaIlluu :
Cxewmbl ['TY. KoHCTpyKITNM ra30BbIX TYpOUH U Ompoc. Ilpakrnyeckoe,
15 xommpeccopos ['TY. OIIK-3, IIK-2 sanstie. UTP
Kommpeccoper I'TY. IlepeMeHHBIE peKUMBI Ompoc. [Ipakruueckoe,
16 peccop p epe OTIK-3, [TK-2 poe. P
skcruryararuu ['TY sanarue. UTP
Omnpoc. IIpaktaueckoe,
17 TypOomammmHb! Tapora3oBbIX YCTAHOBOK, UX OTIK-3, TTK-2 sarrine. TP

KOHCTPYKIIMU U 0COOEHHOCTHU BBI60pa




2. IEPEYEHBb OHEHOYHbIX CPEJACTB

Ne HanmenoBanue Kparkas xapaktepucruka IIpeacraBienue
n/n OLICHOYHOI 0 OLICHOYHOI0 CPeICTBA OLICHOYHOI'0 CPeICTBA
cpeacrsa B oHae
1 | KomnokBuym CpencTBo KOHTPOJISI YCBOEHUSI y4€OHOTO Bomnpocs! o remam /
MaTepuaia TeMbI, pa3zeiia Wil pa3iesioB pasznenam
JUCLUIIIIMHBI, OPraHU30BaHHOE KaK JUCUHUTIIIUHBI
yueOHOe 3aHsSTHE B BUJIE cOOeceI0OBaHUS
npenoaaBaress ¢ 00yJarouMMHUCs
2 | Hoxnan, [TpoayKT caMOCTOSATENbHON pabOTHI CTyIeHTa, | TeMbl TOKIaI0B,
coo0IIeHnE MPEJICTaBIISIONIHI co00H MyOInyHOe COO0OIIEeHU I
BBICTYILICHUE
[o pemenuto ornpeaesieHHONW yueOHO-
NPaKTUYECKOH, yueOHO-HCCIIeI0BATENbCKOM
WJIM HAYYHOU TeMBbl
3 | Pacuerno- CpencTBo IpoBEpPKU YMEHUN IPUMEHATH Komrutekt 3aganuit aiis
rpaduueckas [I0JIy4YEHHBIE 3HAHUS 10 3apaHee BBITIOJTHEHUS pacYeTHO-
pabota onpeAenéHHON METOIUKE JUTsl pEIIeHUs 3a/1ad | rpaguueckoi paboThl UK
WJIY 3a/IaHUH 110 MOZYJIIO WU JUCLUIUIMHE UTP
L[EJIOM
4 | Dx3ameH HtoroBas ¢popma OleHKH 3HAHUN Bormpocsl k 3k3aMeny
(3auery)

3. KoMmuiekTsbI 3ajaHuii 1JI1 BHITNOJHEHUS PAKTHYECKHUX U JIa00PaTOPHBIX

paodor
3.1 KoMmiuiekT 3ajaHuii ISl IPAKTUYECKUX PadoT:
Ne HaumenoBanue pasjeia
Copaepxxanue pasnena
n/n JUCUMIIIMHBI

OO6mrast XxapakTepucTruKa
1| typ6un TAC u ADC

TypOUH 1 TypOOYCTaHOBOK.

MecTo napoBoii TypOUHBI B TEPMOJUHAMHYECKOM
nukite. IlokasaTenu SJKOHOMUYHOCTH ITAPOBBIX

BrnusiHne 0CHOBHBIX
2 | mapameTpoB napa Ha paboTy
IITY. Knaccudukanus TypOuH.

TypOOyCTaHOBOK.

BriusiHue oCHOBHBIX TapaMeTpoB Mapa Ha
3¢ PeKTUBHOCTH MapOTYpOMHHOM ycTaHOBKH. BrinstHne
KOHEYHOIO J1aBJeHUs Ha 3P (PEKTUBHOCTH pabOThHI




Meroauka pacuyera TypOUHHON
cTyneHu. TerioBou
a’pPOIMHAMUYECKUNA pacyeT
TypOUHHOU CTYNEeHU

H3MeHeHne PEeaKTUBHOCTH T10 BBICOTE JIONATKHU.
Mertoab! npoUAMPOBaHNUS ATUHHBIX JIOMATOK.

OcHOBHBIE pacyeThl IpU
IIPOCKTUPOBAHUH IAPOBOM
TypOuHsbl. PacueT Ha
npouHocts. ObecrnieueHue
Ha/IeXHOCTH TypOUH

[TocTpoenue mporecca paciIupeHus napa B
MPOTOYHOH YacTy TYpOMHBI M OLICHKH €r0 pacxo/a Jajs
peanuzanuu TpeOyeMoi MOIIHOCTU Typboarperara.

[lepemeHHbBIE pEKUMBI PAOOTHI
MapOBBIX TYpOUH

Pacnipenenenue paBneHuid W TEmonepenagoB B
CTYNEHSIX TYPOUHBI TPH U3MEHEHUH PEKHUMa PabOTHI.

KoHzeHcanMoHHbIE YCTaHOBKU
NapOBBIX TYPOUH U OCHOBBI UX
IKCIUTyaTaluH.
Konnencarusie n
LUPKYJIALUOHHBIE HACOCHI.

CxemMa KOHIECHCALIMOHHOM YCTaHOBKM M YCTPOMCTBO
KOHJIeHcaTopa. TemnnoBble mpoueccsl B KOHAEHCATOPE

TeruoBoit  OamaHc  KoHAeHcartopa. Temmeparypa
KOHJZeHCaTa M ero mnepeoxinaxiaeHue. llopsaok
TEIIOBOTO pacuera KOHJIEHCATOpA. Pacuer

ITOBCPXHOCTH OXJIAKIACHUA.

Bubparmonnas HaJe)KHOCTh
TypOWH 1 OLICHKH HaJe)KHOCTH
UX OCHOBHBIX JIECMEHTOB

PacueTpl Ha IPOYHOCTH OCHOBHBIX JAETANIEH CTAaTOpa
TypOuHbl. KOHCTpYKIIMM KOpPIYCOB, MX Marepual u
pacuer. OOoiimbl. TemoBele pacmupenus. Pacuer
(J1aHIIEBOrO COSTMHEHUSI.

KoncTpykunu u oieHKH
HaJIE’)KHOCTH 3JIIEMEHTOB
BaJIONIPOBOJIa TypOoarperara

Pacuer nonarok Ha mpo4HOCTh. BuOpamus jomaTok.
Otctpoiika JI0onaToKk OT OHacHbIX BuOpaiuid. PoTopsl
TypOMH M MX KOHCTpyKuuu. Kpemnenwe neraneit Ha
Baiy. Pacuer nuckoB Ha mpodHocTh. Pacyer Bana Ha
IIPOYHOCTb.

10

OCHOBBI HKCIUTyaTaIuH,
peryIupoBaHHS U PEMOHTA
napoBbIX TypOuH. Pabounit
IIPOLIECC MHOTOCTYITEHYATON
apoBOH TYpOUHBI

[TpuHIMNHMAIBHBIE CXeMbI peryaupoBaHus. OCHOBHBIE
AJIEMEHTBI CUCTEM PETYIUPOBAHUS. PerynsaTopsl
ckopoctu. 3om0THUKH. CepBoMoTOpbl. OOpaTHas
CBsA3b. MexaHM3M yIpaBiieHUs (CHHXPOHU3ATOD).
Perynupytomue Kianassl.

Craructuyeckasi XapakTepUCTUKA PETYJIUPOBAHUS.

11

Cxewmbl I'TY. Koncrpykiuun
ra3oBbIX TYpOUH U
kommpeccopos ['TVY.

["a30BbIe TypOMHBI: MPOLIECC PACHIMPEHUs B Ta30BOU
TypOMHE M BBIOOp 4YMCIa €€ CTYyNeHeH; 0COOEHHOCTH
TypOMHHBIX CTYNEHEW ra3oBod TypOMHBI, METOAMKA
pacdyera MPOTOYHOM YacTH; CHCTEMBI OXJIAXKICHUS
ra3oBbIX TypOuH. Cxembl 1 ksl I'TY.

12

Kommpeccopsr I'TVY.
[IepemeHHBIE peKUMBI
skcmuryataquu I'TY

ITepemenHbIe PEXKUMBI JKCILTyaTaluu I'Ty:
nepeMeHHble pexxumbl ['TY; myck ra3oTypOHMHHBIX
YCTaHOBOK; CHCTEMBI 3allUThl M aBTOMATHYECKOTO
perynupoBanus I'TY

13

TypOomarnHbI maporazoBbIX
YCTaHOBOK, MX KOHCTPYKIIUU U
0COOEHHOCTH BBIOOpA

Oco0eHHOCTH TapaMeTPOB MAPOBBIX U Ia30BbIX
TypOMH J1J1s1 TapOTa30BbIX YCTAHOBOK C OJHO, ABYX U
TPEXKOHTYPHBIMH KOTJIAMU-YTHIIN3ATOPAMHU.

14

TypOomarnHbl maporazoBbIX
YCTaHOBOK, MX KOHCTPYKIIUU U
0COOEHHOCTH BBIOOpA

[TapoBbie Typouns! 1ist III'Y: ocobenHocTH pacyera u
MIPOEKTHUPOBAHUS NapoBbIX TypOun ams [1I'Y

Kpurepun onieHkH 0TBeTOB Ha NPaKTHYeCKHe PadoThI:




- He 3a4YTEHO BBICTABJAETCH CTYIEHTY, €CJH CTyJeHT He 00JajaeT [JOCTaTOYHbIM YPOBHEM
TEOPETUYECKUX 3HAHUN (HE 3HAET METOAMKHU BBIIOJHEHUS MPAKTUYECKUMX HaBBIKOB, IIOKa3aHUN U
POTHBOINOKA3aHUN, BO3MOXHBIX OCJIO0KHEHUH, HOPMAaTHBBl U IPOY.) W/WIK HE MOXKET CaMOCTOSITELHO
POJEMOHCTPUPOBATh MPAKTUYECKUE YMEHUS WM BBITIOJHAET UX, JOIycKas rpyObie ommOku. B pesynbrare
«HE 3aYTEHO» CTYACHT HE IOoJy4yaeT Oajlibl 3a IPAKTUYECKYIO padoTy.

- 3aYTEHO BBICTABJSACTCH CTYIEHTY, €CJHM CTYAEHT 00JaaeT TEOPEeTUUYECKUMHU 3HAHUSAMU (3HAeT
METOJMKY BBIIOJHEHUs IIPAKTUYECKUX HABBIKOB, II0OKAa3aHUS W IPOTUBOINOKA3aHUs, BO3MOKHbIC
OCJIOXKHEHHUs, HOPMAaTUBBI ¥ IIPOY.), CAMOCTOSITEIbHO JJEMOHCTPUPYET BHINOIHEHUE PAKTUYECKUX YMEHHH,
JIONyCKasi ~ HEKOTOpPbIE  HETOYHOCTH  (MaJOCYIIECTBEHHBIE  OMIMOKH), KOTOPBIE  CaMOCTOSATEIBHO
oOHapy>KuBaeT u ObICTpO HctpaBisieT. [Ipu3nanneM (akra BHIIOTHEHUS IPAKTHYECKONU paboTHI sABIsETCS -
«3aYTEHO», OAJBHBIA SKBUBAJIEHT KOTOPOTO MOKET COCTaBIATh 10 Tpex Oamia mo OaabHO-PEHTHHIOBOMH
CUCTEME.

3.2 Bonpocel /11 CaMOCTOSITeIbHOTO H3y4YeHHs 1o Aucuuiinbe «Ilaposbie u
razoBbi¢ TYPOUHBD»

BOHpOCbI AJIA CAMOCTOATEC/IBHOI'0 M3YYCHU S

[Tpunun neiicTBus napoBoit TypOuHbL. TunoBbie TypOuHsl. [IpuHIMIHATBHBIE CXEMBI

1 sHepreruueckux yctaHoBok TOC u ADC. BnusiHue OCHOBHBIX TapaMeTPOB Iapa Ha

3¢ EKTUBHOCTH MAPOTYpOUHHON YCTAHOBKH.

KOHCTpYKTHBHOE BBINOJIHEHUE COIUIOBBIX M PAabOYMX JOHATOK. THIBI XBOCTOBUKOB U
2 Oangaxeil. M300pakeHue mporecca pacIIMpeHUs Mapa B BbIE M Ta3oBbIE TYpPOUHBI-
JuarpaMmme JUist CTYIeHH.

Ha3nauenwme wu Tumbel YIUIOTHEHMH B TypOuHe W TpeOoBanms K HuM. Cxema
7aOUpPUHTOBOIO YIJIOTHeHHA. TeueHue mapa yepes ymiotHeHue. [Iponecc pacmmpenus

3 napa B ymioTHeHun B NS-nmarpamme. OmnpesesnieHne TNpPOTEYKHM Tapa  depes
71a0UPUHTOBOE YIJIOTHEHHE.
KoMMnoHOBKH apoBbIX TYpOHH pa3InyHOro Ha3HaueHus1. OCHOBBI BBIOOpa KOHCTPYKIIMU
4 TypOuH. [lenenue cTyneHnell KOHAEHCAMOHHBIX TypOUH Ha rpymnmnbl. CocoObl

yBEJIUYEHUS TpeebHON MOITHOCTH. OTHOMOTOYHBIE U MHOTOTIOTOYHBIE, OJTHOBAIbHbBIE
1 MHOT'OBAJIBHBIC Typ6I/IHI>I.

OcHOBHBIE pacyeThl MPU MPOSKTUPOBAHUH MHOTOIMIIMHPOBOM MapoBOW TYpOUHBI.

5 [TocTpoenue nporiecca pacuiupeHus mapa B MpOTOYHON YacTH TYpOUHBI U OLIEHKHU €0
pacxopa Juist peanusanuu TpeOdyemMoi MOITHOCTH Typboarperara.

Crioco6bl (cUCTEMBI) TTapopacIpeiesieHus TapoBbIX TypOuH. [[poccensHoe
napopacnpezaenenue. ComaoBoe napopacnpezencHue. O6BogHOe mapopacnpeeneHue.

6 o
TennoBoii potiecc TypOUHBI IPU IEPEMEHHOM IPOITYCKE Mapa B pa3InYHbIX CHCTEMaxX
[1apOpacIpeACIICHHUs.

7 DHepreTudyeckre XapakTepUCTUKH TeII0UKAUOHHBIX TapoBbIX TypOouH. KoHcTpykunu

TeIIO(UKAIIMOHHBIX TYpOUH.

Cxembpl  MaciOCHaOXXEHHUS; OKCIUTyaTtauuss TypOMHHBIX  Macen.  KoHcTpykiuu
8 MOJIIIMITHUKOB BaJOMPOBOJIA MAapOBBIX TypOHH. ABapuiiHas cMa3ka TypOuH. TypOuHHOE
MacJo. DJIeMEHThI CHCTEM MaclIOCHAOXKEHHUSI.

HaznaueHne KOHAECHCALMOHHBIX YCTpPOMCTB. Tumel KoHAeHcaTopoB. KoHcTpykius
9 MMOBEPXHOCTHOTO KOHJeHcaTopa. KoHJeHcallMOHHbIE YCTaHOBKH MapoOBBIX TYpOUH.
(Cxema KOHJIEHCAIIMOHHOM YCTaHOBKH M YCTPOMCTBO KOHAEHCATOPA.

BuOpanunonHnas HaexHoOCTh TypOoarperatoB. BeicokoyacToTHast BUOparus
Typboarperata. HuskouactoTHas BuOpamus. Bubpamms 000poTHOM yacTOTHI

10 | rypb6oarperara. KonTposb 1 HOpMBI BUOpaiuu Typooarperara. MeToasl
MpeIypexACHUs MOBBIIICHHON BHOpauu BanornpoBoaa. CyIecTBYIOINE CUCTEMbI
BUOPOMOHHUTOPUHIA U IMATHOCTUKHU.




OCHOBHBIE IPEUMYILIECTBA MHOTOCTYIIEHYAThIX TYpOUH.

Dpo3us pabouyuXx JOMATOK U CIIOCOOBI OOPHOBI C HEH.

Konnesble ymoTHeHus TypOouH. Cxema OTBOJA M MOABOJA Mapa B YIUIOTHEHHU. THIIbI
KOHILIEBBIX YINIOTHCHUH.

3amaun perynupoBaHusl TypOMH. YpaBHEHME MOMEHTOB TypOoreHeparopa. YcioBue
MIOCTOSTHCTBA YACTOTHI BPALIICHHUSI.

[TaporazoBbple YCTaHOBKM: TEIUIOBBIE CXEMBbI, COCTaB M IOKa3aTeIM 3KOHOMUYHOCTH
12 | TII'Y; OcoleHHOCTH mapaMeTpOB MApOBBIX M Ta30BBIX TypOWH JJIsl Mapora3oBbIX
YCTAHOBOK C OJIHO, IBYX M TPEXKOHTYPHBIMHU KOTJIaMU-yTUIN3aTOPaAMHU.

11

3.3 Tembl UTP no gucuumiune «IlapoBbie 1 ra3oBbie TYPOUHBI»

No 3aganus na UTP
n/n
1 Pacuyer perynupyromieii cTyneHu napoBoil TypOMHBI
2 Pacyersl ra30BBIX TypOUH
3 Pacuer KpUTHYECKUX YaCTOT BpallleHHsl pOTOpa TYpOMHBI U OLIEHKU €ro HaJEKHOCTH.
4 Br16op naposoii Typounsl ans [1I'Y. Tennooii pacuera Typ6unst [1I'Y
3) PacdeTr Ha IPOYHOCTH AJIEMEHTOB KOpIyca TYpOHHBEI.
6 TenoBoil pacuet KOHAEHCATOPa TYpOOYCTAHOBKHU
7 Pacuer pexxnma TypOUH ¢ peryiupyeMbIMU 0OTOOpaMu
8 PacueT nepeMeHHOro pexxuma TypOUHHON CTYIEHH U OTCeKa apoBOH TypOUHBI.
9 Pacuer TpeyrosibHUKOB CKOPOCTEN.
10 | Beibop mpoduieii TypOMHHBIX PEIIETOK U OIIEHKH WX () (EKTUBHOCTH.
11 | Pacyer 1ONOJHUTEIBHBIX NOTEPh CTYIEHH.
12 | Pacuer kommpeccopa ['TVY.
13 Pacuer BHOpalMOHHON HaAEKHOCTH TYpOWH M OLIEHKM HAJEKHOCTH HX OCHOBHBIX
2JIEMEHTOB
14 | Pacyer KOH/IEHCATHOIO Hacoca.
15 | Pacyer mupKysasIMOHHOTO Hacoca.
16 | Pacyer TypOWHBI A1l KOMOMHHPOBAHHOW BBIPAOOTKH TEIUIOTHI M AIEKTPHUECKON YHEPTUH.
17 | Pacyer Ha MPOYHOCTH JeTajel NapoBbIX TYpOUH
18 | Pacyer MHOTOIMIMHAPOBOH MMAPOBOIl TYPOUHEL.
19 | Pacuer TypOMHHOM CTYNEHH.

KpuTtepun onieHKH BOIIPOCOB CaMOCTOSITeIbHOI padoThl

JlomomHUTENRHOE CPENICTBO KOHTPOJISL, OpraHM30BaHHOE KaK CHelnualbHas Oeceqa MperoaaBaTels C
oOydJaronMcs Ha TEMbI, CBSI3aHHBICE C HM3y4aeMOW JHCIUIUIMHOW, W PACCUMTAHHOE Ha BBIICHECHHUE
o0bema 3HaHMM, 00yUaromerocs Mo OmpeAeIeHHOMY pa3ieny, TeMe, MpodieMe U T.1I., JJis JOMOJHECHUS
HETOJTHOLIEHHOTO OTBETAa 10 OCHOBHOMY MaTepuaily Kypca JeKIU.

«3a4TeHo» - OTBET YETKO BBICTPOEH, PAacCKa3bIBACTCs, OOBSICHAETCS CYTh pPalbOTHI, aBTOP
IIOHUMAET MaTepuall, MPEKPACHO B HEM OPUEHTHUPYETCS U OTBEYAET HA BOMPOCHI; MMOKA3aHO BJIAJICHUE
HAay4YHbIM W CICOHUAJIBHBIM alIaparoM, YCETKOCTb BBIBOJOB I1I0 TEMCE. Taxknm 06p330M IIpaBHJIBHEIC
OTBETHl Ha BOMPOCHI M3 MEPEUHs TEM CaMOCTOATEIbHOW pabOThl MOMOTYT CTYACHTY B TOJyYEeHUU
XOPOILIEH OTMETKH.

«He 3auTeH0» - paccka3bIBaeTCs, HO HE OOBSICHICTCS CYTh WM 3aUUTBIBACTCS;, HMEIOTCS
OTJIebHBIE MTpe/ICTaBIeHHs 00 N3y4aeMOM MaTepuale, HO Bce, ke OOJIbIIasi 4acTh HE YCBOEHA, OTBEYAET
IJI0XO0 U HETPaMOTHO, JOKJIAAYHUK HC MOKCT OTBCTUTL Ha 60JII>H_II/IHCTBO BOITPOCOB.



4.

Ouenouynbie cpeacrsa

4.1 Bonpochl K nepBoii pyde:kHoii aTTecTanmuu no aucuuisiune "'[lapoBpie u razoBbie TypouHbI"

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.
26.

Knaccugukanus 31eKTpUuecKuX CTaHIMH M MecTO TypOOMAIIMH B HUX: MapKHUPOBKH MapOBBIX
Typoun TOC u ADC 1 0CHOBHBIE CBEACHHUS 00 UX KOHCTPYKIIHSIX.

Ponp mapo- u ra3oTypOMHHBIX YCTaHOBOK B JHEpreTHKE U ApPyrux orpacisx. OcoOeHHOCcTH
TEIUIOBBIX CXeM NapoTypOMHHBIX ycTaHOBOK TOC u ADC.

Mecto napoBoii TypOMHBI B TEPMOAMHAMHUYECKOM IHKIIe. [Toka3zaTenn 3KOHOMMYHOCTH apOBBIX
TypOUH U TYypOOYCTaHOBOK.

OcobenHocTH TeIIoBBIX cxeM TypboycTtaHoBok TOC u ADC.

[IpuHumn neicTBUs mapoBOW TYypOMHBI M €€ MECTO B DHEPreTHMUECKOM YyCTaHOBKE. THIIOBbIE
KOHCTPYKLIUU I1apOBOI TypOUHBI.

[TpuHIMNIAaTBHBIE CXEMBI TAPO- U Ta30TypOUHHBIX dHEpreTudecknx ycTanoBok TOC u ADC.
BnusiHue 0CHOBHBIX IapaMeTpoB Mnapa Ha 3((EeKTUBHOCTh MAPOTYpOUHHON yCTaHOBKU. BiusHue
KOHEYHOTO JaBJIeHUS Ha 3(P(PEKTUBHOCTH pabOTHl TYpOOYCTaHOBOK.

[Mukasl maporypOunHbIX ycTaHoBok. KIIJI TypOunbsl. IIpoMexyTouHblii meperpeB mnapa
NapoTypOMHHBIX YCTAHOBOK.

PerenepaTtuBHbIN 0JJ0IpEB MUTATEILHONW BOJIbI TAPOTYPOUHHBIX YCTaHOBOK.

[loHATHE MOIIHOCTH: WACAITBHON TYpOWHBI, BHYTpEeHHEH, >(QQEKTHBHOH, >SIEKTPUUECKON,
HOMMHAJIBHOW U PACUETHOM.

Abcomotneie u otHocutenbHbie KIIJI.  Kmaccudukamms typOuH. YcioBHBIE 0003HAYCHUS
TypOHH.

TeroBoi mporecc TypOuMHHOW cryneHd. (OCHOBHBIE ypaBHEHHS MOTOKAa I CXKUMaeMOU
KUAKOCTU: COCTOSIHUS, HEPA3PBIBHOCTH, KOJIMYECTBA ABU)KECHHUS, COXPAHEHUS SHEPTUU.
XapaKTEepUCTUKH MTOTOKA MIPU PACLIMPEHUN Ta3a B KaHauax. [[apameTpbl MOIHOrO TOPMOXKEHHUS.
Kondyzopnoe n nuddysopHoe Teyenne noToka.

Omnpenenenne BEIXOAHON CKOPOCTH TP PAaCIIMPEHUH ra3a B HEMOIBUKHOM KaHaJe.
Kputnueckue mapamerpel M KpuTuyeckas cKopocTb. Kpurmueckuit pacxon. IIpuBeneHHBIN
pacxoxa. 23. M3MeHeHHE NPOXOAHOIO CEYEHHUs KaHala B 3aBUCHUMOCTH OT OTHOCUTEIIBHOTO
JTaBJICHMUSL.

Pacmmpenne raza B KaHalax ¢ NOTepsAMH pacnojaraeMoil sHepruu. CyxXuBarolmuecs u
pacmupsitonecs: kananbsl. @opmbl KaHAJIOB TYpOUHHBIX perieTok. OTKIOHEHHE MTOTOKA B KOCOM
cpese TypOMHHBIX pemeTok. [IpeaenbHoe OTKIOHEHHE B KOCOM Cpese.

I'eomeTprueckue 1 ra30AMHAMUYECKHE XapaKTEPUCTUKH PEHIETOK TYpOMHHBIX Mpoduiei.
OOTexaHue MOTOKOM OJMHOYHOTIO TYpOMHHOIO MpO(UiIs B 3aBUCUMOCTH OT T€OMETPUUECKUX U
PEXUMHBIX ITapaMETPOB.

ITorepu TypObuHHOrOo mnpoduias: mnpoduiIbHBIE, KPOMOYHBIE, KOHIIEBbIE, BOJHOBBIE, OT
HECTAllMOHAPHOCTH MOTOKA.

KoadduunenTs! ckopocTH, MOTEpH pacioaraeéMoii JHepruu, pacxo/a.

KoHcTpykins cTynmeHM oOCeBOro THIA: CHCTEMa YpaBHEHHH [Uis pacdyeToB TepMO- U
ra30JUHaMUYECKHX MPOLIECCOB B IPOTOYHOM YacTu TYpOMHHOM CTYIIEHHU;

TernoBasi nuarpamMma TPOIECCOB MPEOOpa30oBaHUs SHEPTHH B TYpOMHHBIX PEIIETKAxX; CTENEHb
PEaKTUBHOCTU TYpOMHHOM CTYIEHU; TPEYTOJIbHUKH CKOPOCTEN M METOIMKA UX pacueTa.
MomHOCTh ¥ 3KOHOMHYHOCTh TYPOMHHBIX CTYIIEHEH: ypaBHEHHUs [JIs PACUETOB YCWIMH H
MOITHOCTH TYpOMHHOM CTyIeHH; OTHOcUTeNnbHbIN sonmarounslid KIIJI crynenu; nAByXBeHEUHbIE
CTYIIEHU CKOPOCTH.

Bb100p TypOMHHBIX pelIeToK il TYpOMHHBIX CTYIEHEH: reoMeTpHUecKue, ra30AMHaMUYecKue U
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PEIIETOK; BHIOOP THUIIA JIOMATOK I PEIIETOK CTYIEHEH;
ofpeieleHne SKOHOMUYHOCTHU COTUIOBOM U paboueil perieTok.

MeToauka TEIIOBOTO U a3pOAMHAMHYECKOT0 pacyeTa TypOMHHON CTYIIEHHU.

Metoanka a’3poIMHAMHYECKOT0 pacdyeTa TYpOMHHOM CTyIeHH.
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Bunpl motepp B TypOWHHOW cTynmeHn u ee oTHocutenbHbld BHyTpeHHUH KIIJ[. Ilotepm B
TypOMHHOW CTYNEHH Ha TpEeHHUE JHcKa U JionatoyHoro Oanmaxa. Ilorepu B TypOMHHOI cTyneHH
OT MapIHaIbHOTO MOJBO/IA Tapa.

JIaGupUHTOBBIEC YIJIOTHEHHS U MOTEPH B TYpOMHHON CTYIEHHU OT yTeueK; MOTEpU OT BIAXKHOCTU
BOJISIHOT'O MIapa; 3aBUCUMOCTh OTHOCUTeNbHOT0 BHyTpeHHero KIIJ[ ctynenu ot nmapamerpa u/ca.
Pacnionaraemble Teruionepenaasl CTYIeH!, COIUIOBON U paboyell pemeTok.

Crenenp peakiuu TYpOWHHOM CTymeHH. AKTHBHBIE U PEAKTHBHBbIE MOTEPU B TYypOUMHHOMN
CTYIIEHHU.

AOGCOIOTHBIE U OTHOCUTENIbHBIE CKOPOCTH IIOTOKA B CTYIEHU U UX omnpeaeneHue. TpeyroabHUKH
CKOpOCTEH B TypOMHHOM CTYIICHH.

[IpeoOpa3oBanue sHepruM Ha padboumnx Jsonatkax. OKpyKHOE€ M OCEBOE YCHJIME IOTOKa Ha
jgonaTkax. MOIIHOCTb U yAeabHas paboTa CTyICHH.

[lotepu pacnosaraemMoil PHEpruM B COIUIaX, HAa pabO4YMX JOMaTKax TYpOMHBI U C BBIXOJHOM
CKOPOCTBIO.

Omnpenenenre BbIXOAHONW OTHOCUTEIBHOM CKOPOCTH MOTOKA M3 BPAILAIOLIErocsl KaHana paboumnx
pEIIETOK.

Metonuka pacdera TypOMHHOW CTYIEHU: BBIOOP HCXOJHBIX XapaKTEPUCTUK M TapaMeTpoB
TypOUHHOMW CTYIICHH.

MeTtoauka pacueta TypOunHoii crynenu ¢ d/1>10...13; OcobeHHoCTH pacyeTa U MPOSKTUPOBAHUS
CTYIIEHEH C JUIMHHBIMU JIONATKAaMU, 3aKOHBI 3aKPYTKU TYPOUHHBIX JIONATOK.

Breibop xapaktepuctuk cryneHu. OmpelneneHre OCHOBHBIX T€OMETPUYECKHX IapaMeTpoB
(cpemHuil 1UaMeTp, BBIXOJHBIE BBICOTBHI, YIJIbI BBIXOJAA MOTOKA, THI MPOQHIS JONATOK, YIJIbI
YCTaHOBKH MPOGUIIS, BETUYUHBI XOPJ, OTHOCUTEIbHBIE U a0COIIOTHBIE IIArH JOMATOK, 3a30Pbl U
NEPEKPHIIIHN U T.I1.).

Crenenp napuuaibHOCTU. PacueT perieTok mpu 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
Hcnonb30BaHne a’poAMHAMUYECKUX XapaKTEPUCTUK pEIIeTOK INpu ux pacyere. Hopmanu Ha
npO(UIN COTUTOBBIX U pabOYuX JIOMATKaxX. Y CIOBHbIE 0003HAYEHUS TUIIOB MPOQUIICH.
OcoOeHHOCTH pacyeTa CTYNEHH C «UITMHHBIMH» JIOTIaTKaMu. [IOHSTHE «UIMHHBIX» JOMATOK.
M3MeHeHne peakTUBHOCTH I10 BBICOTE JIONATKU. MeTo/ bl IPOQUINPOBaHUS JJIMHHBIX JOMATOK.
KoHCTpyKTHBHOE BBIOJHEHUE COIUIOBBIX M pabOUMX JIOMAaTOK. THUIIBI XBOCTOBUKOB M OaHIakeM.

N3o0paxenue mpoiiecca paciiipeHus napa B hs._ JIuarpaMMe JJIst CTYTIEHU.

[IpoekTupoBaHre M KOHCTPYKIIMU CTYNEHEW MapOBBIX TYpOHH: OCOOCHHOCTH KOHCTPYKIUN
TYpOUHHBIX CTYMEHEH JUIsi UUIUHAPOB MApOBBIX TYypOWH; MpaBWiIa HX MPOCKTUPOBAHHS U
HOPMAaTUBHBIE TOKYMEHTHI; 0COOEHHOCTHU Pa/InaibHO-0CEBBIX CTYICHEMH.

Haznauenne TypOuHHBIX cTyneHel ckopoctu. TermoBoit nporecc u KIIJ TypOunHOM cTyneHu

u
CKOPOCTH. OnTumaiabHOE OTHOIICHHE CKOpOCTCfI Ad’ JJIA Typ6HHHOﬁ CTYIICHHU CKOPOCTH.
OHpeI[eJ'ICHI/IC CKOpOCTCfI Ha BBIXOAC U3 PCHICTOK U MOTCPb pacnonaraeMoﬁ OHCPIUU.

N300paxenue mpoliecca pacliMpeHUs] B TypOMHHOW CTYNEHH CKOPOCTH B hs. JUarpaMMe.
JlonomHUTENbHBIE IOTEPU CTYNEHU. BHYTpeHHsAs paboTa NMOTOKAa, OTHOCUTENbHBIH BHYTPECHHUN
KII[ ctynenu.

JlonoJHUTENbHbIE TOTEPH CTYMEHU: MOTEPH TPEHMs IUCKA U JIOMATOYHOro OaHjaaxa; MOTepH,
CBSI3aHHBIE C MapIHAIBbHBIM MOJIBOJAOM Mapa (Ha BEHTWIALUIO U CEIMEHTHBIE); MOTEPU OT yTeUueK
yepe3 1uadparMeHHOe YINIOTHEHHE U HaJ0aHAaKHBIN 3a30p; MOTEPHU OT BJIAXKHOCTHU Tapa.
OnTtumanbHas CcTeNeHb NapUUaIbHOCTU CTyneHu. Ha3HaueHue ymiioTHeHMH B TypOuHE U
TpeboBaHus K HUM. Tunbl yruioTHeHud. Cxema J1aOUpPUHTOBOrO yIUIOTHeHHs. TeueHue mapa

yepe3 ymiaoTHeHue. [Ipouecc pacmypenus napa B yIUIOTHEHUH B hs -nuarpamme. OrmpezeneHue
MPOTEYKHU Tapa 4yepe3 JTaOUpUHTOBOE yIuIoTHeHHe.M300pakeHue mpolecca paciimpeHus napa B

hs -AarpamMmme i CTyIIEHHU.

KoMmoHOBKM MapoBbIX TypOUH pa3iIMYHOrO Ha3HAYEHUS: MpeesibHas MOIIHOCTh OJIHOMOTOYHOMN
KOHJICHCAllUOHHOM TypOMHBI;, CIMOCOOBI MOBBIIMICHUS TNPEAETbHON MOIIHOCTH; OIpeIesIeHUe
pa3MepoB MOCIEOHEH CTYNEHHW; KOMIIOHOBOYHBIE pEIIEHUS, II0Ka3aTeld HaAEeKHOCTH U
HKOHOMHYHOCTH MAapPOBBIX TYpPOHUH.



48. OcHOBBI BBIOOpAa KOHCTPYKIHMH TypOwH. JlemeHue cTyneHeld KOHICHCAIIMOHHBIX TypOWH Ha
TPYIIIBL

49. CniocoObl ~ yBeNMYEeHHs] MOpelNeinbHOM  MOIIHOCTH. OJHONOTOYHBIE W  MHOTONOTOYHEIE,
OJTHOBAJIbHBIE U MHOT'OBAJIbHbIE TYPOUHBI.

50. PacuetHass MOmIHOCTH TypOMHBL. BbpIOOp Teruionepenaga ¥ TUNA PETyIUPYIOLIEH CTYIEHU.
IIpenBapuTtesbHas OLIEHKA pa3MEPOB IIEPBOU U MTOCIIEIHEH HEPEryIUPYEMBIX CTYIICHEH.

51. Onpenenenue 4ucia CTyNEHEH M pacmpelelieHue Teruionepenana Mexay HuMu. OcoOeHHocTH
pacyera CTyNeHeW OTJeNbHBIX IPYII KOHACHCAIIMOHHBIX TYPOUH.

52. ITpubmmxennas ouenka KIIJI TypOoarperara u OTeNbHBIX OTCEKOB MPOTOYHON YaCTH TYPOUHBI.
Br160p yacToThI BpaleHus, Yucia BajJoB U MUINHIPOB TYPOUHBI.

Oo0pa3sen 0Ouslera k nepBoii pydexnHoil arrecranuu no aucuuiuinde "[apoBbie u ra3oBbie
TypOuHbBI"

I'po3neHckmii rocynapcTBeHHbIH HepTsIHOI TexHMYecknii yHuBepeuTeT UM. akaja. M.J{. MuIJIMOHINMKOBA
HNucruryr "JHepreruxn'
Kadenpa "Temnorexnnka u ruapaBiauka’
I'pynmna "J30I1-24"  Cemectp "5"
Jucnuniuna "Iaposble u ra3oBble TypOMHBbI"
Buiersl k nepBoii py0e:xHoil aTTecTannu

Buier Ne 1
1. A6comotHble 1 oTHOcuTenbHble KII/. Knaccudukauus TypOuH. Y cinoBHble 0003HaYeHUs TYpOUH.
2. OcobeHHOCTH pacueTa CTYIEHH C «UIMHHBIMIY JonaTKkamMu. [IoOHATHE «ITMHHBIX)» JONATOK.
M3MeHeHne peakTUBHOCTH I10 BBICOTE JIONATKU. MeTo bl NPOPHINPOBaHUS JUIMHHBIX JONATOK.
3. AGCONIOTHBIE U OTHOCUTEIbHBIE CKOPOCTH ITOTOKA B CTYIEHU U UX onpefeseHne. TpeyroibHuKu
CKOpocTel B TYypOMHHOM CTYIICHH.

Hoanucey npenosaBarest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typayes

4.2 Bonipochbl KO BTOpOii py0e:kHo# aTrTecTanuu no gucuuiiiuge "[lapoBelie u ra3oBbie TYpOMHbI'

1. OGecneyeHne HaEKHOCTH OCHOBHBIX 3JIEMEHTOB MApPOBbIX TYPOUH: pacyeT OCEBBIX YCUIHN B
BaJIONPOBOJIE TypOoarperara 1 crnoco0bl UX KomneHcauu. CtaTuueckas MpoYyHOCTh pabounx
JIONIATOK CTYIICHEM.

2. OOmIas xapakTepUCTHKA IEPEMEHHBIX PeXUMOB: [IoHsATHE TepeMEeHHOT0 (HEPacYeTHOTO) peKnMa
TYpOMHHBIX PEIIETOK U TYpOUHHOM CTYIEHH.

3. TlepeMeHHBII PeKUM CYKUBAIOIIMXCS M PACHIUPSIONINXCS PemeTOK. MaHEeBPEeHHOCTh U
pOTpaMMBbl PETyIUpPOBaHHs SHEPTOOIOKOB.

4. Xomnocto#t xof Typboarperata. MOTOpHBIN pekuM. PexxumM ropsiuero Bpauiaronierocs pe3epna.
CeTka OTHOCHUTENBHBIX PAaCXO/0B.

5. IlpenenpHOE OTHOIICHNWE MABIECHUMN TSl pacIIUpPSIONIEHCs peneTku. M3Menenune crenenun
peaknmu 1 pacxojia napa yepes crynenb. KIIJ[ crynenu npu u3MEHEHUH pexuMa ee padoThl.

6. Pacuer mepemeHHOTO pexknMa paboTHI CTyeH!. [IpubImkeHHbIe METOIBI pacyeTa.

7. YcaoBus paboThl PETYIUPYIOLUINX U MTOCIEAHUX CTYNEeHeH TypOruH Mpy NEepEMEHHOM MIPOIyCKe
napa.

8. Pacmpenenenue naBieHU U TEIIONEPENAA0B B CTYNEHAX TYPOUHBI IPH U3MEHEHUH PEeXUMA
paboTHI.

9. BiusiHuE OTKJIOHEHMS HayaJIbHBIX MTApaMeTPOB BOJSHOTO Mapa, MapaMeTpoB MPOMIIEpErpeBa 1
JIaBJICHUSI B KOHJIEHCATOPE Ha MOIIHOCTh TypOuH. Brusinue HauanabHOTO NaBieHus. BousHue
HA4aJbHOM TEMIIEPATYPhI U TEMIIEPATYPHI IPOMIIEpErpeBa. BiausHue KOHEUHOTO JaBJIEHUs Ha
MOIITHOCTD ITAPOBOM TYpOUHBI

10. Crioco0sI (crcTeMbl) TapopacmpeeieHus: TapoBeIX TypOuH. JlpoccenbHoe mapopacipesesieHue.
ComnnoBoe napopacmpenesnenue. O6BoAHOE napopacipeaesieHue.
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TenoBoii potiecc TypOUHBI PU EPEMEHHOM IMPOITYCKE Mapa B pa3IMYHbIX CHCTEMaxX
napopacrnpezaeiienus. PacnpeneneHue NoTOKOB mapa MexAy COIUIOBBIMU CETMEHTAMU.
W3meHneHue naBieHui mapa 3a peryJupyomuMy KianaHaMy U B KaMepe peryiupyollei CTyrneHu
MpU EPEMEHHBIX pacxoAax mapa.

Br16op cucrembl napopacnpenenenus. PerynupoBanie MOIIHOCTH TYpOUHBI CIIOCOOOM
CKOJIB3SIIETO JaBICHMSL.

JlnarpamMma pexuMOB KOHJIEHCAIIMOHHOM TypOuHBL. Pacxon mapa Ha xonoctoit xoj. M3MeHeHnue
SKOHOMUYHOCTH U HAJICKHOCTH.

N3meneHue TemnepaTyphl CBEKEro napa u IpoMexXyTOYHOTO Ieperpena.

Brnusinue naBnenust orpaboTaBiiero napa. Y HuBepcaibHasi 3aBUCUMOCTh H3MEHEHHSI MOIITHOCTH
KOHJICHCALIMOHHON TYpOUHBI OT KOHEUHOTO JIaBJICHHUSI.

OceBbie ycuIUs TYpOUHBI TIPU TIEPEMEHHOM PEKHIME.

TypOuHbI 17151 KOMOMHUPOBAHHOM BBIPAOOTKU TETJIOBOM U ANEKTPUUYECKOM SHEPTUH.

TypOuHBI ¢ MPOTUBOAABIICHNUEM, CBS3b MEXK/TY MPOTHBOIABIICHHEM U HATPy3KOH TYpOUHBI,
0COOCHHOCTH KOHCTPYKTHUBHOTO 0(OPMIICHUS TYpOUHBI;

TypOUHBI ¢ MPOMEKYTOUHBIM PEryIHpyeMbIM 0TO0poM mapa (turt T) U uX JuarpaMmmbl PeKUMOB,

IIPOLIECCHI PACILIUPEHHUS I1apa B hs. Juarpamme, JuarpaMmsbl PEKUMOB, KOHCTPYKTUBHOE
odopmieHue TypOuH, MOBOPOTHBIE TUArPaMMBlI;

TypOunsl ¢ IByMs peryiaupyeMbiMu orOopamu napa (tun I1T), auarpammsl pexXxHUMOB.
TypOuHbI ¢ IByXCTYIEHYATHIM OTOIUTEIBLHBIM OTOOPOM Mapa. JHEPreTUYeCKHe XapaKTePUCTUKU
TETUIO(UKAIIMOHHBIX TAPOBBIX TypOuH. KOHCTpYKIMH TeTTO(QUKAIMOHHBIX TYpOUH.
Hasnauenue KOHIEHCAIIMOHHBIX yCTporcTB. Tunsl koHaeHcaTopoB. KoHCcTpykuus
MOBEPXHOCTHOT'O KOHJIEHCATOPA.

Cxema KOHJIEHCAlIMOHHOM YCTaHOBKH M YCTPOMCTBO KOHAEHcaTopa. Cxema KOHIEHCAallMOHHON
YCTAaHOBKH U €€ 3JIEMEHTHI.

TemnnoBele mpornecckl B KoHAeHcaTope TennoBoitl 6ananc konaeHcatopa. KonnuectBo Bo3ayxa,
nocrymnaroniee B KongeHcarop. [lapuuansHele 1aBieHus napa u Bo3yxa.

TemnepaTypa KOHIEHCATa U €ro NEepPEeoXJIaXIeHNue. 30Hbl MACCOBOM KOHACHCALMU U OXJIAXKICHMUS.
[TapoBoe conpoTUBIIEHHE KOHIEHCATOPA.

ITopsimok TemIoBoOro pacuera KOHAEHCATOpa. BIOOp KpaTHOCTH OXJIaXKICHUS U CKOPOCTH
JBUKEHUS BOJIBI B TpyOKax. PacueT moBepXHOCTH OXJIaXI€HUs, YHCia X0JI0B BOJIbI, YKCIIa
TPYOOK M UX JUIMHBI, Pa3MepOB TPYOHOU JOCKH.

KOoMITOHOBKM ¥ KOHCTPYKIIMY KOHAEHCATOPOB NapoOBbIX TypOUH. [IpuHUUMIEI pariioHanbHON
KOMITOHOBKH TPYOHOTO ITy4Ka.

[TocTpoeHne TemIoBbIX XapaKTEPUCTUK KOHJIEHCATOpa MPU U3MEHEHUH pacxoa rnapa,
TEMIIEPATYPHI U PaCX0Aa OXJIAXKIAIOLIEN BOJIBI.

IMuapaBnuueckoe conpoTuBiieHne KoHaeHcaTopa. COeIMHEHHE C BBIXJIOMHBIM aTPyOKOM
TypOUHBI.

METOJIMKa pacueTa KOHJIeHCaTopa.

OCHOBBI DKCIUTyaTallUM KOHJEHCAIIMOHHBIX YCTAHOBOK: XapaKTEPUCTUKA KOHAEHCATOpa U
MEPEMEHHBIN pexXUM ero paboThl; BO3yX00TCAChIBAIOIINE YCTPOHCTBA; OCOOEHHOCTH
IKCILTyaTallMy KOHJIEHCAIIMOHHOM YCTaHOBKH.

XapakTepucTuKa napocTpyiiHoro »xkekropa. KonaeHncatable 1 IUPKYJISALIMOHHBIE HACOCHI.
KoHcTpyKkinn Hacocos.

CucreMbl MacI0CHa0KEHUS TAPOBBIX TYPOUH U OCHOBHBIE TpeOoBaHUs K HUM. CXeMbl
MacloCHA0KEeHMs; dKCILUTyaTalus TYpOMHHBIX Maced.

KoHcTpyKiny noAMUIMHUKOB BaJIONPOBO/Ia NAPOBLIX TypOUH. ABapHiiHas cMa3Kka TypOuH.
TypOuHHOE Maci0. DIeMEHTHI CUCTEM MACIOCHA0KEHUSI.

BuOpaunonHnas HaiexHOCTh TypOoarperaroB. BeicokouactoTHast BuOpaius TypOoarperara.
Huszkowacrornas BuOpauus. BuGparus 060poTHO# yacToThl TypOoarperara. KoHTposib 1 HOpMBI
BUOpanuu Typboarperara. Metozsl npeaynpex/1eHns MOBBIIEHHONW BUOpalliy BaJIOPOBOA.
CymecTByIonme CucTeMbl BUOPOMOHUTOPUHTA U TUATHOCTUKHU.

Konebanus nomaroynoro anmapara TypOuH: popMbl KojieOaHU paboYnX JIOMATOK; pacdeT
4acTOT KOJIeOAHUH MaKeTOB JIONATOK; BUOPALMOHHAS TMarpaMMa JIOIaTOYHOTro anmnapara;
MpaBUJIa OTCTPOMKHU OT PE30HAHCHBIX COCTOSTHUM.



39. PacyeTsl Ha MPOYHOCTH OCHOBHBIX JIeTallel CTaTopa TypOUHbBI: KOHCTPYKIIUU U PACUEThI
TOJIIIMHBI KOPITYCOB TYPOHMH; HANPSHKEHHOE COCTOSIHUE (DIIAaHIIEBOTO pa3beMa KOpITyca; OLICHKH
HAJEKHOCTH JuadparMm; MaTepuabl, IpUMEHsIEMbIE U1l U3TOTOBJIEHHMSI TAPOBBIX TYpOUH.

40. KoHCTpYKIIMHM KOPITYCOB, MX MaTtepuai u pacder. O0oiiMbl. TersoBble pacmupenus. Pacuer
(1aH1IeBOTO COETMHEHUSI.

41. ComnnoBble U Hampasistomye jonatku. ComioBele cerMeHThl. Kperuienue.

42. Konctpykuun u marepuan auadparm. Kpemenne quadparm. Pacuer quadparm.
JuadparmeHHbIe YIIIOTHEHHUS.

43. KOHCTpYKIIMU KOHIIEBBIX YIUIOTHEHUH TypOuH. TpyOonpoBo/ibl KOHIIEBBIX YINIOTHEHUH.

44. CucteMbl mapopacnpezeseHust TypOuH.

45. KOHCTpYKIIMHU U OLIEHKU HaJeKHOCTH 3JIEMEHTOB BaJIONPOBOA TypOoarperaTa: oleHKa
HAJIKHOCTH POTOPA MAapOBON TYpOUHBI; pacueThl KpUTHUYECKHX YaCTOT BPAIICHUS POTOPA;
HanpsDKEeHUs U 1eopManuy BO BpalalonieMcsl TUCKE; pacueT HANPSIKEHUH B TUCKE;
OTIpeIeIeHNE HATATa U OCBOOOKIAIOIIECH YacTOTHI BpallleH!s; TpeOOBaHMS K HAICKHOCTH U
PECYPCHBIM XapaKTEepUCTUKAM POTOPOB MapOBbIX TypOUH.

46. Poropsl TypOuH 1 nX KOHCTpYKuuu. Kperuienue neraneit Ha Banmy. PacueT TuckoB Ha IPOYHOCTb.
Pacuer Bana Ha nmpouHocts. Kputrnueckas gactoTa BpamieHus poropa. MaTtepuanibsl JUCKOB,
BAJIOB, IEJTPHUKOBAHHBIX pOoTOpOoB. CoenuHuTeIbHbIE My(PTHI. BajgonoBopoTHOE yCTPOICTBO.

47. OcHOBBI DKCIUTyaTaIllK TypOOarperaToB: 3aJa4u dKCIUTyaTallii U KPUTEPUU HA/ICKHOCTHU B
pabote TypOuH; 0OCOOEHHOCTH ITyCKOB ¥ OCTaHOBA TypOHH.

48. CxeMa yCcTpoHCTBa aKTUBHOM U peakTUBHOM TypOuHbIL. [loHATHE peryaupyrommx u He
PETYJIMPYEMBIX CTYIICHEH.

49. Vcnionb30BaHKe MOTEPH C BHIXOAHON CKOPOCTHIO B cTyneHsx. KoadumeHnT Bo3Bpara Teria.
[Torepu oT ApoccenupoBaHus BHE TPOTOYHOMN YacTh TYpOUHBI.

50. OcHOBHBIE TPEUMYIIIECTBA MHOTOCTYIIEHYATHIX TypOUH.

51. Dpo3us pabouyux JOMATOK U CIIOCO0BI 0OpKOBI ¢ He. 56. KoHieBsie yrmoTHeHus TypouH. Cxema
OTBOJIa ¥ MOABO/IA Mapa B YIUIOTHEHUU. THIIbI KOHLIEBBIX YILLIOTHEHUH.

52. 3amaun perynupoBanus TypOUH. Y paBHEHHUE MOMEHTOB TypOOreHepaTopa. Y CIIOBUE MIOCTOSIHCTBA
4aCTOTHI BPAILIEHUS.

53. IIpuHIMIIHANTBEHBIE CXEMBI PeryarpoBaHus. OCHOBHBIE 2JIEMEHTHI CHCTEM PETYINPOBAHHUS.
Perynsaropsl ckopoctu. 3omotHuku. CepBoMoTOpbl. OOpaTHast cBsA3b. MeXxaHU3M yIpaBiIeHUs
(cuaxpoHmu3arop). Perynupyromniie kianaHsl.

54. CratucTuyeckas XapakTepHCTHKa PEryJINpOBaHUs TypOoreHeparopa.

55. CteneHb HEPABHOMEPHOCTH U HEUYBCTBUTEIHHOCTH. ParrionansHas opma cTaTH4ecKoit
xapakTepucTuku. PaboTa perynupoBaHus npy HapajjiedIbHOM BKIOUEHUN TeHEPaTOpOB.

56. ITepexotHBIC TPOIIECCHI PETYIUPOBAHUS TYPOHH.

57. OcobeHHOCTH peryInpoBaHus TeIIOPUKAMOHHBIX TypOuH. [ToBopoTHBIE AHadparmsl.

58. OcobeHHOCTH peryIupoBaHus TYpOUH C MPOMEXKYTOYHBIM ITEPETPEBOM.

59. 3agaun ¥ BUBI 3AIIUT MAPOBBIX TYPOUH. 3alUTa OT MOBBIILIEHUS] CKOPOCTH BpalieHus. Pene
oceBoro casura. IlpenoxpanurensHblie 1 oOpaTHble KianaHbl. CTONOPHBIE U OTCEYEHHbIE
kjanansl. CepBOMOTOpPHI KJIAIIAHOB.

60. OcHOBBI peMOHTA IMAPOBBIX TYPOUH: XapaKTEePHbIC HETMOIA KN TIPH IKCILTyaTalluy apOBBIX
TypOUH; OpraHu3aIys pEeMOHTa NapOTYpPOMHHBIX arperaToB

61. DHepreTuvecKkre ra30TypOMHHbBIC YCTAaHOBKH: OOIIHe CBeJeHUS 00 sHepreTndeckux ['TY.

62. TepmoanHaMuyeckuit UK U cxembl [ TY.

63. [Tokazaremu sxonoMuaHOCTH [ ' TY 1 crtocoOb! nx mossitnenust. [Ipumenenne ['TY B TermioBeix
anekrpoctanuuax ['TY-TOLIL.

64. I[Tpumenenne ['TY Ha 6a3e aBUAIMOHHBIX JBUTATEIICH.

65. ['a30BBIe TYpOMHBI, ITPOIIECC PACHIMPEHUS B Ta30BOM TypOrHE U BHIOOP YMCIIA €€ CTyNEHEH.
OcoOeHHOCTH TYpOMHHBIX CTYIEHEN ra30BON TypOUHBI.

66. MeTtoauka pacueTa MpOTOYHON YacTH ra30oBoi TypOHHbI. CHUCTEMbI OXJIQXKICHHS Ia30BbIX
TypOHH.

67. Cxemsl u 1ukiibl I'TY. OcHOBHBIE MOKa3aTenu, Xxapakrepusyromue ['TY, u crmocoOs! MOBBIICHHS
UX SKOHOMHYHOCTH.

68. OnnoBanwsubie ['TY ¢ perenepanueii. CioxxHbie 1 MHOTOBaIbHBIC [ TY.



69. [Taporazossie yctanoBku. Kommnpeccops ['TY, KOHCTpYKIIHS 0CEBOTO KOMIpeccopa. Pexxumsr
paboThI U XapaKTEPUCTUKU OCEBbIX KommpeccopoB I TY.

70. SABnenue nomnaxa ['TY, koHCTpyKIMK Kamep cropadus. [lepeMeHHbIe PeKUMBI SKCTUTYaTaIllun
I'TY, nepemennsie pesxxumbl I'TY, myck ra30TypOMHHBIX YCTaHOBOK, CUCTEMBI 3aIIUTHI U
aBTOMaTu4eckoro peryiaupoBanus ['TY.

71. ITapora3oBble YCTAaHOBKHU: TEIUIOBBIE CXEMBI, COCTAB U MOKa3aTesn IKoHOMU4YHOocTH [1I'Y.

72. OcoOeHHOCTH MapaMeTPOB MAPOBLIX U ra30BbIX TYPOUH JJIs MApOra30BbIX YCTAHOBOK C OJIHO,
JBYX U TPEXKOHTYPHBIMHU KOTJIAMU-yTUIN3ATOPaMHU.

73. ITapoBbie TypOunsl i I1I'Y: ocoGeHHOCTH pacyeTa ¥ IPOEKTUPOBAHMS TAPOBBIX TYPOUH IS
III'Y. Koncrpykuuu typoun ais [I'Y yrunuzanmonsnoro tuna. KoHcTpykuuu TypOuH as
TeIUIO(PHUKALIMOHHBIX APOra30BbIX YCTaHOBOK.

Oo0pa3zen 0Ous1eTa Ko BTOPOi pyOe:kHOi aTtTecTanmuu mo aucuuniune ""[laposbie n razoBbie
TypOuHbI"

I'po3HeHckmii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKkHil yHuBepcuTeT uMm.akal. M.JI. MulIMOHIIMKOBA
Hucruryt "JHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynna "J30I1-24"  Cemectp "5"
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHON aTTecTannu

Buier Ne 1
1. PacdeTbl Ha MPOYHOCTh OCHOBHBIX J€Tajiell cTaTopa TypOUHbI: KOHCTPYKIIMH U PACU€Thl TOJILIUHBI
KOPILYCOB TypOUH; HaNpPsHXKEHHOE COCTOSTHUE ()IIaHIIEBOTO pa3beMa KOpITyca; OLIEHKH HaJeKHOCTH
nradparM; MaTepHuaibl, IPUMEHSIEMbIE U1 U3TOTOBJICHUS ITAPOBBIX TYpOUH.
2. TerioBOI#1 mpoiiecc TypOUHBI IPU IEPEMEHHOM IMPOITYCKE Mapa B Pa3IMUHbIX CUCTEMAaX
napopacrmpeaenenus. PacnpeneneHue moTOKOB mapa MexAay COIUIOBBIMU CETMEHTAMU.
3. IlocTpoeHune TEMIOBBIX XapaKTEPUCTUK KOHJEHCATOpa MPH U3MEHEHUH pacxo/ia mapa, TeMrepaTypsl U
pacxoaa OXJIaK1arouen BOJbI.

IMoamucek npenoaaBarTeas Moanucek 3aBeayouiero kagenpoi "T u IT'" P.A-B. Typayes

4.3 Bomnpocsl k 3a4eTy no qucuuninHe «IlapoBbie u razoBbie TypouHbD (OITK-3, [1K-2)

1. Knaccuduxanus s1eKTpUUECKUX CTAHIIUNA U MECTO TYpOOMAIlIMH B HUX: MAPKUPOBKHU MapOBBIX
Typoun TOC u ADC 1 ocHOBHBIE CBEICHUS 00 UX KOHCTPYKIMAX. Posb mapo- 1 ra3oTypOMHHBIX
YCTaHOBOK B DHEPI€TUKE U JIPYTUX OTPaCisX.

2. Oco0eHHOCTH TEIUIOBBIX cXeM MapoTypOMHHbBIX ycTaHOBOK TOC u ADC. Mecto mapoBoii
TypOMHBI B TEpMOAMHAMUYECKOM LIMKIIE. [loka3zaTenn SKOHOMUYHOCTH TapOBbIX TYpOUH U
TypOOYCTaHOBOK. (OIK-3, [TK-2)

3. Ocobennoctn TemnoBbix cxeM TypOoyctanoBok TOC m ADC. [lpuHimn nedcTBHS MapoBOM
TypOUHBI U €€ MECTO B SHEPreTUYecKoi yCTaHOBKE. THUIIOBbIE KOHCTPYKIIUH NTapOBOM TypOUHBI.

4. TlpuHIMIMATBHBIE CXEMbl Mapo- U ra3oTypOMHHBIX SHepreTudeckux ycraHoBok TOC u ADC.
BnusiHre OCHOBHBIX MapaMeTpoB mapa Ha 3(pQeKTUBHOCTh MapoTypOUHHON yCTaHOBKH. BiusHue
KOHEUYHOTO JaBjieHUs Ha 3(PPEeKTHBHOCTH pabOTHI TypOOYCTaHOBOK.

5. Huxnel mapoTypOuHHbIX ycTaHOBOK. KIIJ[ TypOunbl. IIpomexyTouHblii meperpeB mnapa
NapoTypOMHHBIX yCTaHOBOK. PereHepaTHBHBIN MOJOTPEB MUTATEIHHOW BOJBI MapOTypOMHHBIX

YCTaHOBOK.
6. TloHsTHE MOIIHOCTH: WICaTbHOH TypOWHBI, BHYTpEHHEW, A(P(PEKTUBHOH, DIIEKTPHUYECKOH,
HOMHHAIILHOU U pacueTHOU. AGcomtoTHbIe 1 oTHOCcUTENbHBIE KIT/I. (OIIK-3, TIK-2)

~

Knaccudukanus typoun. YcinoBHbie 0003HaYEHUS TypOUH.

8. Temmomoii mpouecc TypOuHHOU cTynenn. OCHOBHBIC ypaBHEHHUS TOTOKa I CKHUMaeMOi
KHIIKOCTH: COCTOSIHHSI, HEPa3pbIBHOCTH, KOJMYECTBA JBIDKCHHS, COXPAaHEHHS DSHEPTHH.
XapakTepUCTUKH MOTOKA MPHU PACHIMPEHUH Ta3a B KaHaax. [lapaMeTphl MOTHOTO TOPMOKEHHUSI.
Koudyzopnoe n nuddy3zopHoe TeueHne MOTOKA.



9. OmpeneneHue BBIXOJAHOW CKOPOCTM IpH pPACHIMPEHMHM Ta3a B HENOJBM)KHOM KaHale.
Kputnueckue napamerpsl M KpUTHUecKas cKopocTb. Kpurtuueckuit pacxon. I[lpuBeneHHbIN
pacxon. M3MeHeHne IpOXOJHOrO CEYECHUs KaHajla B 3aBUCUMOCTH OT OTHOCUTENBHOIO JABJICHUS.

10. Pacimupenne raza B KaHaJax C MOTepsIMH pacrnosnaraeMoil sHepruu. CyKuBarouecs Hu
pacumpsironirecs kaHaiabl. @opMbl KaHAJIOB TYPOUHHBIX pemieToK. OTKIOHEHHE MOTOKAa B KOCOM
cpe3e TypOuHHBIX penieTok. [IpenenbHoe OTKIOHEHHE B KOCOM Cpe3e.

11.T'eomerpuueckue M ra3oJMHAMMUYECKHE XaPAKTEPUCTUKHU PEHIETOK TYpPOMHHBIX Hpoduiiei.
OO0TexkaHue MOTOKOM OJMHOYHOTO TYpOMHHOTO PO B 3aBUCUMOCTH OT F€OMETPUYECKUX H
PEKUMHBIX IapAMETPOB. (OIIK-3, I1K-2)

12.Tlotepu TypOMHHOTO TpOdQuIsL: TPOPMILHBIE, KPOMOYHBIC, KOHIEBBIC, BOJHOBBIE, OT
HecTalMOHapHOCTH moToka. Ko3dduuueHTsl ckopocTH, MOTEpH pacrosiaraéMoi >HEpruu,
pacxona.

13. KoHCTpyKIMsl CTyNEHHM OCEBOTO THIA: CUCTEMa YpaBHEHMM [ pacyeToB TepMO- U
ra3o/IMHaMUYECKUX IPOIECCOB B IPOTOYHOM YacTU TypOMHHOW CTYNEHM; TEIUIOBas Juarpamma
IPOLIECCOB Pe0Opa3oBaHUs HHEPIUUM B TYPOMHHBIX pEIIETKaX; CTENEeHb PEaKTUBHOCTH
TypOUHHOM CTYNEHH; TPEYTOJbHUKN CKOPOCTEH U METO/IMKA UX pacyera.

14. MomHOCTh M SKOHOMHUYHOCTb TYpPOMHHBIX CTYyNEHEH: ypaBHEHHUS A pPacyeToB YCHIUH U
MOIIHOCTH TYPOWHHOW CTYIICHHW;, OTHOCHUTEIbHBIN jonatounbiii KIIJ[ crymenu; NByXBEeHEUHBIC
CTYIIEHU CKOPOCTH.

15. Bo16op TypOMHHBIX PEIIETOK ISl TYPOMHHBIX CTYIEHEH: TeOMETPUUYECKUE, Ta30IMHAMHYECKUE U
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BEIOOP THIIA JONATOK AJISl PEIIETOK CTYIEHEH;
orpezesieHne 3JKOHOMUYHOCTH COIUIOBOM U pabodeil pereTox.

16. MeTtoauka TEIUIOBOTO M  a3pOAMHAMHYECKOro pacyera TYpOMHHON cCTymeHu. Mertoauka
a’POJIMHAMUYECKOT0 pacyeTa TYpOMHHOM CTYyIICHHU. (OIIK-3, T1K-2)

17.Buasl noteph B TypOMHHOH cTymeHu U ee oTHocutenbHbd BHyTpeHHHH KIIJ[. Ilotepu B
TypOMHHOW CTYIIEHU HA TPEHHE AWCKA W JonaTtoyHoro Oanmaxa. [lotepu B TypOMHHOH CTyrCHH
OT MapLHUaJIbHOTO MOJBO/IA Iapa.

18. JIabupuHTOBBIE YIUIOTHEHUS U TIOTEPU B TYPOMHHOM CTYNEHH OT yTEYEK; MOTEPH OT BIAXKHOCTH
BO/ISIHOTO 11apa; 3aBUCUMOCTh OTHOCUTENbHOTO BHyTpeHHero KII/I crymnenu ot mapameTpa U/Cy,.

19. Pacnionaraemple TeTUIONEpenaasl CTYIEHH, COIUIOBOM M paboueil pemrerok. CTeneHb peakiuu
TypOUHHON CTyNeHU. AKTHBHBIE U PEaKTUBHBIC MIOTEPU B TYPOMHHOM CTyIEHH.

20. AGCONIOTHBIE M OTHOCHTENBHBIE CKOPOCTH TIOTOKA B CTYNEHH M UX ONpeeNieHne. TpeyroibHuKN
CKOpocTel B TYypOMHHOM CTYIEHH.

21. IlpeoOpazoBanue sHepruu Ha paboumx somarkax. OKpy)KHOE M OCEBOE YCHIIME IOTOKa Ha
jonaTkax. MOIIHOCTh U yJelbHas paboTa CTyIEHH.

22.TloTepu pacrioniaraeMoil PHEpruy B COIUIaX, Ha Pa0OYMX JIOMATKaX TYpOWHBI M C BBIXOJHOMH
cKkopocThlo. OmpeneseHne BBIXOJHOM OTHOCHUTENBHONM CKOPOCTH IOTOKA W3 BpalIarOIIErocs
KaHaja pabo4ymX peleTok.

23. Meroauka pacdyera TYpOMHHOM CTYHEHH: BBIOOp HCXOAHBIX XapaKTEpUCTUK U MapaMeTpOB
TypOUHHO# cTynenu. Meroauka pacuera Typounnoit crynenu ¢ d/I1110...13;

24. OcoOeHHOCTH pacyeTa U MPOEKTUPOBAHUS CTYNEHEW C ATMHHBIMM JIONIATKAMH, 3aKOHBI 3aKPYTKH
TypOMHHBIX JIONaTOK. BbIOOp XapakTepUCTHK CTYIEHH. (OIIK-3, I1K-2)

25. OmnpeienieHne OCHOBHBIX T€OMETPUUYECKUX MapaMeTpoB (CpeIHHUI TuaMeTp, BHIXOJHBIE BBICOTHI,
yIibl BBIXOJA MOTOKA, TUI MPO(UIIS JIONATOK, YIJIbl YCTAHOBKHM NPOQMIIS, BEIUYHUHBI XOP/,
OTHOCUTENIbHBIE M a0COJIIOTHBIE IIArd JIONATOK, 3a30pbl W Mepekpelid U T.1.). CreneHb
NaplUUaIbHOCTH.

26. Pacuer pemeTok npu J03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

27. Vicrionp30BaHKE a’pOJIMHAMHYECKMX XapaKTEPUCTUK PEIIETOK NMpH uX pacdere. Hopmanm Ha
npo¢ N COIUIOBBIX U PA0OYHX JIONATKAX. Y CIIOBHbIE 0003HAUYEHUS TUIIOB MPOQUIIeH.

28. OcoOeHHOCTH pacyeTa CTYNEHH C <JUIMHHBIMKY JomaTKamu. [IOHATHE <«JUIMHHBIX» JIOTATOK.
M3MeHeHne peakTHUBHOCTU IO BBICOTE JIOTIATKU. MeToibl MpOoPUINPOBaHUS JUIMHHBIX JIOMATOK.
KoHCTpyKTHBHOE BBITIOJIHEHUE COIIIOBBIX U Pa00OUYUX JIOMATOK. THIIBI XBOCTOBUKOB M OaHaKeH.

29. U306paxenue mpolecca pacmupenus napa B NS - nuarpamme ayis crynenu.  (OIK-3, TIK-2)
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[IpoekTpoBaHue U KOHCTPYKIIMH CTYIIEHEH MapOBBIX TYpOUH: 0COOCHHOCTH KOHCTPYKITHI
TYpOUHHBIX CTyINEHEH I HWIMHAPOB NMAapOBBIX TYpOUH; MIPaBUJIa UX MIPOSKTUPOBAHUS U
HOpPMaTUBHBIE TOKYMEHTHI; 0COOEHHOCTHU Pa/liaibHO-0CEBBIX CTYIIEHEMH.

Potopsl TypOuH u ux koHcTpykimuu. Kpennenue neraneit Ha Bany. Pacuer 11CKOB Ha IPOYHOCTb.
Pacuer Bana Ha npoyHocTs. Kpurnueckas yactora BpalieHus poropa. MaTepuaisl AUCKOB,
BAJIOB, LIEJIbHUKOBAHHBIX poTOpoB. CoenuHuTeNbHBIE My(PTHI. BagomnoBopoTHOE YCTPOCTBO.
OcHOBBI 3KCIUTyaTallMi TypOOarperaToB: 3a/1a4y SKCIUTyaTallud U KPUTEPUU HA/IEKHOCTHU B
pabote TypOMH; OCOOCHHOCTH ITyCKOB M OCTaHOBA TYpOUH.

CxeMa yCTpoCTBa aKTUBHOM M peaKTUBHOU TypOuHBIL. [loHATHE perymupyromux u He
pPEryJIMPYEMBIX CTYIICHEM.

Hcnonb30BaHue noTepy ¢ BEIXOAHON CKOPOCTHIO B cTyneHsx. KoaddunuenT Bo3Bpara Teria.
[Torepu oT ApoccenupoBaHus BHE IPOTOYHON YacTU TypOHUHEI. (OIIK-3, T1K-2)
OcHOBHbIE PEUMYIIIECTBA MHOTOCTYIIEHUATHIX TYPOUH.

Dpo3us pabouyux JOMATOK U croco0bl 00phOBI ¢ Heil. 56. KoHieBbie yroTHeHus Typoun. Cxema
OTBOJIAa U MOABO/IA M1apa B YIUNIOTHEHUHU. TUIIBI KOHIIEBBIX YIUIOTHEHUHN.

3amaun perynupoBaHus TypOUH. Y paBHEHHE MOMEHTOB TypOoreHepaTopa. Y clIOBHE OCTOSHCTBA
YacTOThI BpPAlLICHHUS.

[IpuHIMNUATBHBIE CXEMBI peryaupoBaHusi. OCHOBHBIE 3JIEMEHTHI CUCTEM PETYJIUPOBAHUS.
Perynsaropsl ckopoctu. 3omotHuku. CepBoMoTOpbl. OOpaTHast CBsA3b. MexaHU3M yrnpaBiIeHUs
(cuaxpoHu3zarop). Perynupyromniue kianassl.

CratucTryeckas XapaKTepUCTHKA PEryIHpoBaHus TypOoreneparopa.

CreneHb HEPaBHOMEPHOCTH U HEUYBCTBUTENBHOCTH. PanmonanbHas ¢popma cTaTudecKoi
XapakTepucTuku. PaboTa perynupoBanus npu napauielIbHOM BKIIOUEHUU T€HEPATOPOB.
[lepexoaHbIe MPOIECCH PETYIUPOBAHHS TypOUH.

Oco0eHHOCTH perynupoBaHus TEIIO(GUKAIMOHHBIX TypOuH. [loBOpOTHBIE AHadparmbi.
OCoOEHHOCTH PeryIupoBaHus TYpOHH C TIPOMEXYTOUYHBIM IIEPETPEBOM.

3a7auu ¥ BUJBI 3AIIUT MAPOBBIX TYpOUH. 3al[1Ta OT NOBBIILIEHUS] CKOPOCTH BpaleHus. Pene
oceBoro casura. IlpenoxpanurenpHblie 1 oOpaTHble KianaHbl. CTONOPHBIE U OTCEYEHHbIE
kjanansl. CepBOMOTOpPHI KJIAIIAHOB. (OIIK-3, TK-2)

OcCHOBBI peMOHTa MapOBBIX TYpPOUH: XapaKTEpPHbIE HETIONAIKH MPH 3KCIUTyaTalluy MapOBbIX
TypOUH; OpraHu3aIys peMOHTa NapOTYpPOMHHBIX arperaToB

DHepreTUYeCcKue ra30TypOMHHBIE YCTAaHOBKH: O0IIMe cBeAeHUs 00 sHepretudeckux ['TY.
TepmoanHamMuueckuil UK U cxemsl ['TY.

[Toxazarenu skonomuuHocTH ['TY u cnocoOb! ux nosslienus. [Ipumenenne ['TY B TemnoBeix
anekrpoctanuuax ['TY-TOLI.

[Ipumenenue ['TY Ha Oa3e aBUALlMOHHBIX JABUTATEINEH.

I"a30BbIe TypOUHBI, MPOLIECC PACIIUPEHUS B ra30BOM TYpOMHE U BBIOODP YHUCIIA €€ CTYNEHEH.
OcoOeHHOCTH TYpOMHHBIX CTYIEHEN ra30BON TypOUHBI.

. MeToauka pacucTta HpOTO‘{HOI\/'I 4acTH ra30BOH Typ6I/IHBI. Cucremsbl OXJTAXKICHHA Ta30BbIX

TypOHH.

Cxewms! 1 ksl I'TY. OcHoBHBIE TOKa3aTenu, xapakrepusytomue I'TY, u cnocoOb! MOBBIIICHUS
MX 3KOHOMHYHOCTH.

OpnnoBansHble ['TY ¢ perenepanueil. Cioxusie 1 MHOroBasibHbie I'TY. (OIIK-3, ITIK-2)
[Taporasossle yctanoBku. Komnpeccops! I TY, KoOHCTpyKIHsa 0oceBOro koMmmnpeccopa. Pexxnmsl
paboThI U XapaKTEePUCTUKU OCEBBIX KommpeccopoB I'TY.

Asnenue nomnaxa ['TY, koHCTpyKIIMHM KaMep cropaHusi. IlepeMeHHbIe peXUMBI SKCIUTyaTalluH
I'TY, nepemennslie pesxxumbl I'TY, myck ra30TypOMHHBIX YCTaHOBOK, CUCTEMBI 3aILIUTHI U
aBTOMaTU4ecKoro peryiaupoBanus ['TY.

ITapora3oBsle yCTaHOBKH: TEILUIOBBIE CXEMBI, COCTAB U IOKa3areau d3koHomuuHocTu II'Y.
Oco0eHHocTH mapaMeTpoB MAPOBLIX U Ta30BbIX TYPOUH /JIsl HAPOTa30BbIX YCTAHOBOK C OJHO,
JBYX U TPEXKOHTYPHBIMHU KOTJIAMU-yTUIN3aTOPaMHU.

[Tapossie TypOuns! 1y1st [IT'Y: ocobeHHOCTH pacueTa U MPOEKTUPOBAHUS MapOBBIX TYPOUH Jis
[I'Y. Konctpykuuu typoun mis [I'Y yrunuzanuonnoro tuna. KoHcTpykumu TypOUH J1st
TEIIO(PHUKAIIMOHHBIX APOTa30BbIX YCTaHOBOK.



Oopasen Oniiera k 3a4ery no aucuunuHe "Ilapossie u razossie TypOuHBI"

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXHMYecKHil yHuUBepcuTeT UM. akaj. M.JI. MuiinoHmuKkoBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiuka'"
I'pynna "J30I1-24"  Cemectp "5"
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Busaersl k 3auery

Buier Ne 1
1. OcobeHHOCTH TapaMeTPOB MAPOBBIX U Fa30BbIX TYPOUH JJIs IAPOIra30BbIX YCTAHOBOK C OJJHO, ABYX U
TPEXKOHTYPHBIMU KOTJIAMU-YTHIIN3aTOPAMHU.
2. SIBnenune nommnaxa ['TY, koHcTpykuuu kamep cropanusi. llepemenHsble pesxuMsl akcrryaranuu I'TY,
nepeMeHHble pexkuMbl ' TY, myck ra3oTypOMHHBIX YCTaHOBOK, CUCTEMBI 3aLUThl U aBTOMaTHYECKOTO
perynupoBanus ['TY.
3. Merouka TEMI0BOro U a3poJMHAMUYECKOI0 pacueTa TypOMHHOM cTyneHu. Meronnka
a’pPOIMHAMUYECKOT0 pacyeTa TYpOMHHOM CTYICHH.

IMoamucek nmpenogaBaTeas IMoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes

Kpurtepun onieHKH 3HAHWH CTyJeHTAa Ha 3a4eTe

Ouenka «3a4TeHo» BBICTaBJISICTCS CTYJICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CUCTeMATU3UPOBAHHBIC, TIIYOOKHE 3HAHUA Y4EeOHOW MpOrpamMMmbl TUCHUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHSTh UX Ha MPAKTUKE MPU PELIEHUH KOHKPETHBIX 3a/1a4, CBOOOJHOE U NMpaBUIbHOE 0OOCHOBAaHUE
IMPUHSTHIX PEIICHUM.

A Taxke CTYJIEHTY, KOTOPBIA TBEPAO 3HAET MaTepHall, TPaMOTHO U MO CYIIECTBY HM3JaraeT ero,
yMEeT NPUMEHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE, HO JIONMYCKAaeT B OTBETE WJIM B PEUICHUU 3a]a4
HEKOTOPBIC HCETOYHOCTH, KOTOPBLIC MOXET YCTPAaHUTbL C MNOMOLIBIO JOIMOJHUTCIIBHBIX BOIIPOCOB
MPEerno1aBaTels.

Ouenka «3a4TeH0» MOXKeT TaK:Ke BbICTABJATBLCS CTY/JCHTY, MOKa3aBIIeMy (parMeHTapHBIMH,
pPa3pO3HEHHBIN XapakTep 3HaHWW, HEJOCTAaTOYHO TMpaBUJIbHBIE (OPMYTUPOBKH 0a30BBIX MOHSITHIA,
HapymcHuA JIOTHYECKOH MOCJICA0BATCIIBHOCTU B U3JIOKCHHHU ITPOrpaMMHOI'0 MaTepualia, HO Ipu 3TOM OH
BJIa/Ie€T OCHOBHBIMH pa3liellaMH Yy4eOHOI mporpamMmbl, HEOOXOJUMBIMU JUIS JaTbHEHIIero o0y4eHus u
MOXKET IMPUMCEHATH ITOJTYUCHHBIC 3HAHUA 110 O6p33[[y B CTaHI[apTHOﬁ CUTyalu.



5. KoHTponbHO- U3MEPUTEIbHBIN MaTepUal
10 Y4eOHOM AUCIUTIIINHE

«IlapoBbie U razoBbie TYpOUHBI»



5.1 buieTsl K nepBoii py0e:KHOM aTTeCTAMH MO AMCIUIJIMHE
«I1apoBble U ra3oBble TYPOHHBI»

I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckuii yHuBepcuTeT uM. akaa. M.J{. MuiiMoHIIUKOBa
HMucruryr "JHeprernxn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexHoi aTTecTanun
Buner Ne 1

1. A6comotasie u otHocuTensHBIe KITJ[. Knaccudpukarms TypOus. Y cinoBHbIe 0003HaUEHUS TypOHH.
2. OcoOEHHOCTH pacueTa CTYNEHH C «UIMHHBIMI JTonaTKaMu. [IoHATHE «ATMHHBIX)» JTOMaTOK. VI3MeHEeHne peakTHBHOCTH O

BBICOTE JOMATKU. MeTop! MpOoGHINPOBaHUS JUTMHHBIX JIOMATOK.
3. AGCOIIOTHBIE H OTHOCUTENIFHBIE CKOPOCTH MTOTOKA B CTYIICHH U MX OmpezeneHne. TpeyronbHUKNA CKOPOCTEH B TYpOHHHOM

CTYIICHH.

Hoanmucek npenogasarens Hoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes

I'po3HeHcKkHii rOoCyJapCTBEHHBIN He(PTAHOM TeXHHYeCKHil yHuBepcuTeT M. akaja. M.J{. Mu1IMOHIIUKOBA
HMucruryT "JHepreruxkn'
Kadenpa "Temnorexnnka u rugpaBiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposble u ra3oBble TypOMHBbI"
Buiersl k nepBoii py0e:xxHoil aTTecTauuu
Buaer Ne 2

1. IIpoexTrpoBaHNE N KOHCTPYKIMHU CTYIICHEH MapOBBIX TYpONH: 0COOCHHOCTH KOHCTPYKINI TYpOMHHBIX CTYIEHEH A
IIWJIMHAPOB MAPOBBIX TYPOWH; IPAaBMIIa X IIPOSKTUPOBAHMUS 1 HOPMATHUBHBIE TOKYMEHTBI; OCOOEHHOCTH paJfaIbHO-0CEBBIX
CTyIEHEH.
2. CreneHp napruagbHOCTH. PacdeT pemeTok mpy 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSX.
3. KOHCTpYKTHBHOE BBITIOJIHEHUE COTUIOBBIX M Pa00OYMX JIONATOK. THITbI XBOCTOBUKOB M OaHnaxkeil. M300paxeHue npouecca

paciMpeHys napa B - AMarpaMmme JUisl CTyIIeHH.

Hoanucey npenoxaBareJist Hoanucek 3aBeayromero kageapoit "T u I'" P.A-B. Typjayes

I'po3Henckmii rocygapcTBeHHbIH He(pTSAHON TexHMUeckuil yHuBepcuTeT M. akaja. M.J{. MuiiuoHIukoBa
Hucruryr "JHepreruxku"
Kadeapa "Tenuorexnuka u rugpasiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Bunersl k nepBoii pydesxkHoi aTTecTanuu
Buier Ne 3

1. Pons mapo- 1 ra30TypOMHHBIX YCTAHOBOK B SHEPIreTHKE M ApYrux orpacisax. OcoOeHHOCTH TEIIOBBIX CXEM
napotyp6uHHBIX ycTaHoBok TOC u ADC.
2. 'eomeTpryecKye 1 ra30iNHAMUYECKUE XapaKTEPUCTUKH PELIETOK TYPOMHHBIX IIPOGHICH.
3. MeToanKa TETJIOBOTO M @3pOAMHAMUYECKOT0 pacyeTa TypOMHHON CTyTICHH.

Ioanucey npenonaBartes IHoanuce 3aBenyromero xkadeapoi "Tu I'" P.A-B. Typayes

I'po3HeHcKkMii rOCyAapCTBEHHBI He(PTSAHON TeXHMYeCKH YyHUBepcuTeT uM. akal. M.Jl. MIJIMOHIIMKOBA
HuceTutyT "JDHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U razoBblie TYpOMHBI"
Bunersl k nepBoii pydexkHOi aTTecTanuu
Buner Ne 4

1. Kputuueckue napaMmeTpsl U KpuTudeckas ckopocTs. Kputnueckuii pacxon. Ilpusenennslii pacxoa. 23. 3MeHeHue
MPOXOJHOIO CEUEHHs KaHala B 3aBUCUMOCTU OT OTHOCUTEIBHOTO JIaBJICHUS.
2. OcoOeHHOCTH pacyueTa CTYIEHH C «IJIMHHBIMIY JIoaTKaMU. [IOHATHE «IJIMHHBIX)» JONaToK. V3MeHeHHe peakKTHBHOCTH I10
BBICOTE JIONATKU. MeTo bl PO HIMPOBaHUS JUIMHHBIX JIOTIATOK.
3. Br160p TypOMHHBIX PELIETOK ISl TypOMHHBIX CTYICHEH: T€OMETpHUECKHE, Fa30IMHAMUYECKHE U PEXKUMHBIE
XapaKTEePUCTUKU TypOMHHBIX PELIETOK; BBIOOP THIIA JTOMATOK JJIsl PELIETOK CTYIIEHEH; OMpenesieHHe SKOHOMUIHOCTH

COTUTOBOM W paboueii pemeTok.



IMoanuce npenoxaBartes IHoanucek 3aBenyromero xadenpoi "T u I'" P.A-B. Typayes
I'po3HeHckmii rocygapcTBeHHbI He(pTAHON TexHMYeckuii yHuBepcuTeT uM. akaja. M.JI. MuiiuoHIuKoBa
HucruryT "OHepreruxku"

Kadenpa "Tennorexnuka u ruapaBiuka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl Kk nepBoii pydekHOI aTTecTanNu
Buier Ne 5§
1. MonHOCTh ¥ 5KOHOMUYHOCTH TYPOUHHBIX CTYICHEI: ypaBHEHHS ISl PACUETOB YCHIMH M MOIIHOCTH TYpPOMHHOM CTyIEHY;

oTHocuTeNbHBIN JonaTounslil KIIJ[ cTyneHuy; AByXBeHEUHbIE CTYIICHH CKOPOCTH.
2. Mertoauka pacuera TypouHHO# ctynenu ¢ d/I>10...13; OcobeHHOCTH pacueTa U MPOCKTUPOBAHHUS CTYIICHEH ¢ JTHHHBIMH

JIOIaTKaMH, 3aKOHBI 3aKPYTKH TypOUHHBIX JIOIATOK.
3. Br16op TypOMHHBIX PEeNIeTOK JJIsl TYpOUHHBIX CTYIECHEH: FeOMeTpUIecKe, ra30JHHaMUIEeCKUE U PEKUMHBIC
XapaKTEePUCTUKN TypOMHHBIX PELIETOK; BBIOOP THIIA JTOMATOK JJIsl PELIETOK CTYIEHEH; OMpenesicHne SKOHOMUIHOCTH

COIDIOBOM M pabodeil peneTok.
IMoanucey npenogaBaTtes Hoanucek 3aBenyromero kageapoi "Tu I'" P.A-B. Typayes
I'po3HeHcKkMii rOCyJapCTBEHHBIN He(PTAHOM TeXHHYeCKHIl yHuBepcuTeT M. akaja. M.J{. Mu1IMOHIIUKOBA
HMucruryT "JHepreruxkn'
Kadenpa "Temnorexnnka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydesxkHoi aTTecTanuu
Buaer Ne 6
1. AGCOIIOTHBIE 1 OTHOCUTENIEHBIE CKOPOCTH TIOTOKA B CTYIIEHH U HX ompezeneHue. TpeyroabHUKN CKOPOCTeN B TypOMHHON

CTYIICHH.
2. IlpeobpazoBanue sHEprur Ha padounx gonarkax. OKpyKHOE U 0CEBOE YCHIIME IIOTOKA Ha JIoNaTkaXx. MOIIHOCTh U

yzenpHas paboTa CTyIICHH.
3. MeToanka a’3poJHHAMHIECKOTO pacueTa TYpONHHOM CTyIEeHH.

[Hoanmucek npenogasarens Hoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes
I'po3HeHcKMii TOCYyJapCTBEHHBI He(PTAHOM TeXHHYeCKHI yHUBepcuTeT M. akaja. M.JI. Mu1iMoHIIUKOBa
HMucruryT "JHepreruxu'
Kadeapa "Tensorexnuka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Buiersl k nepBoii pyde:xHoil aTTecTannu
Buner Ne 7
1. ITotepu TypOuHHOTO NpodmIIst: PO HILHEIE, KPOMOUYHbIE, KOHIIEBBIE, BOJIHOBBIE, OT HECTAIIHOHAPHOCTH TOTOKA.
2. TennoBas nuarpaMMa IponeccoB MpeoOpa30BaHus YHEPTUN B TYPOMHHBIX peIIeTKaX; CTeNeHb pEaKTUBHOCTH TYPOHUHHOI

CTYIICHH; TPEYTOJIbHUKH CKOPOCTEH U METOANKA UX pacyera.
3. KoHCTpYyKTHBHOE BBITIOJTHEHHE COTUIOBBIX M pabouunx jonaTtok. THIEI XBOCTOBUKOB M OaHmaxeil. M300pakeHne npomecca

pacupeHus mapa B - AMarpamMMe i CTyTeHH.
Hoanucek npenoxaBartest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typjayes
I'po3HeHckmii rocyaapcTBeHHbI He(PTAHONH TexHNYeCKU yHUBepcuTeT M. akaa. M.J. MuwuinoHImuKoBa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnuka u rupaBiauka'"
I'pynna «901I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYPOMHBI"
Bunersl k nepBoii pydesxkHoi aTTecTanuu
Buner Ne 8

1. Bugp!l moteps B TypOMHHOH cTymeHu u ee oTHOCHTeNbHBIH BHyTpeHHUI KI1JI. [ToTepu B TypOMHHON CTyNeHN Ha TPEHHE
JIMCKa 1 JIomaTogHoro 6anmaxa. [lorepn B TypOMHHON CTYIIEHH OT MapIHaJb-HOTO HOABOIA Mapa.
2. Cnoco0bl yBeIH4IeHus peAenbHON MOIHOCTH. OTHONOTOYHBIE M MHOTOIIOTOYHBIE, O/IHOBAIbHBIE 1 MHOTOBAJILHBIC

TypOHUHEL.
3. A6comotasie 1 otHocutenbHble KITJI. Kiaccudukanms Typoun. YciaoBHble 0003HauSHHS TYpOHH.

IMoanucey npenoxaBartes IHoanucek 3aBenyromero xkadenpoi "Tu I'" P.A-B. Typayes
I'po3HeHcKkuil rocyiapcTBeHHbIN He(PTAHON TeXHUYecknil yHUBepcuTeT M. akaa. M.JI. MuianoHmukoBa

HucruryT "OHepreruxu"



Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "IlapoBeie U ra3oBbie TYpOMHBI"
Bujersl Kk mepBoii pyde:kHOii aTTecTanNu
Bujer Ne 9

1. Kimaccudukanus 351eKTpHIecKiX CTaHIIMA U MECTO TypOOMAIINH B HUX: MapKHUPOBKH mapoBeIX Typoun TOC u ADC u
OCHOBHBIE CBE/ICHHS 00 MX KOHCTPYKIIHAX.
2. Br16op TypOUHHBIX PENIETOK ISl TypOMHHBIX CTYIECHEH: T€OMETPHUECKHE, Fa30INHAMUYECKHE U PE)KUMHBIC
XapaKTEePUCTUKN TypOMHHBIX PELIETOK; BEIOOP THIIA JOMATOK ISl PEIIETOK CTYIEHEH; OnpeneeHne SKOHOMUIHOCTH
COIJIOBOM U pabodeil peleTok.
3. Haznauenue TypOWHHBIX cTyneHel ckopoctu. Ternooit mpouecc n KI1Jl TypOuHHOM cTyneHn ckopocti. OnTHMansHOE
OTHOIIIEHHE CKOPOCTEH JUIsl TYpOMHHOI CTyIeHH ckopocTH. OnpelelieHne CKOpOCTel Ha BBIXOJIE U3 PEIIETOK U NOTePh

pacnonaraeMoﬁ OHEPIruu.

IHoanucey npenosasares IHoanucek 3aBenyromero xkadenpoi "T u I'" P.A-B. Typiayes
I'po3Henckmii rocyaapcTBeHHbIH He(PTAHON TeXHMYeckHil yHuBepcuTeT uM. akaa. M.J{. MuiiMoHIIUKOBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u rupaBiuka'"
I'pynmna «30I1-24»  Cemectp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexxHoi aTTecTanun
Buaer Ne 10

1. MomHOCTh ¥ 5KOHOMUYHOCTH TYPOUHHBIX CTYICHEH: ypaBHEHHS sl PACUETOB YCHIMH M MOIIHOCTH TYpPOMHHOI CTyICHY;
OoTHOCUTeNbHBIN Nonatounbiit KI1J[ cTynenu; nByXBeHeYHbIe CTYNIEHU CKOPOCTH.
2. OnpeeneHue 4ucia CTyNeHeH U pacrpe/ielieHue Teronepenana Mexx 1y Humu. OcoOeHHOCTH pacueTa CTyneHen

OTAEJBHBIX TPYI KOHJCHCAIINOHHBIX TYpOHH.
3. Crenenp peakuny TypOMHHON CTyNIeHH. AKTHBHBIC M PEaKTHBHBIC ITOTEPH B TYPOMHHON CTYTICHH.

Hoanucey npenosaBares Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typayes
I'po3HeHcKkHii rOCyJapCTBEHHBIN He(PTAHOM TeXHMYeCKHi yHuBepcuTeT M. akaja. M.J{. Mu1IMOHIIUKOBA
HMucruryT "JHepreruxkn'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Bunersl k nepBoii pydexkHoi aTTecTanuu
Buner Ne 11

1. Mecto nmapoBoii TypOHHBI B TEPMOAMHAMUYECKOM uKIIe. [loka3areny SKOHOMUYHOCTH TapOBBIX TYPOHH H
TypOOyCTaHOBOK.
2. OcHOBBI BEIOOPa KOHCTPYKIMH TypOUH. Jlenenue cTyrneHel KOHASHCAMOHHBIX TypOHH Ha TPYIIIIbL.
3. MoIIHOCTh ¥ 3KOHOMHYHOCThH TYPOMHHBIX CTYIECHEH: ypaBHEHHS sl PACUETOB YCHIMI M MOIIHOCTH TYpOMHHOM CTyIEHH;

OTHOCUTENbHBIN Jomatounbiit KITJ[ cTynenu; 1ByXBeHEUHbIE CTYTIEHN CKOPOCTH.

[Hoanmucek npenogasartens Moanucek 3aBeayromero kageapoii "T u I'" P.A-B. Typayes

I'po3HeHcKkmii rOCyJapCTBEHHBI He(PTAHOM TeXHMYeCKHil yHuBepcuTeT M. akaa. M.J{. Mu1iMOHIIUKOBA
Hucruryr "JHepreruxku"
Kadenpa "Tennorexnuka u rupaBiauka'"
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "Ilaposele U ra3oBbie TYypOMHBI"
Bunersl k nepBoii pydexHoi aTTecTannn
Buner Ne 12
1. Meronnka a3poAMHAMHYECKOTO pacyeTa TYpOMHHOH CTYIICHH.
2. Kputndeckne mapaMeTpsl 1 KpUTHIeckas ckopocts. Kputnueckuii pacxon. IlpuBenennsii pacxon. 23. Mi3meHeHme
IIPOXOJHOIO CEYEHMs KaHalla B 3aBUCUMOCTH OT OTHOCUTEJIBHOTO AABJICHUS.
3. KoHCTpYKIUS CTYIIEHH OCEBOTO THIIA: CHCTEMa YPaBHEHUH IS pacyeTOB TEPMO- M T'a30JHHAMHUYECKUX MPOIIECCOB B

MPOTOYHOM YaCTH TYpOMHHON CTYNCHH;

Ioanucey npenonaBartes Hoanucek 3aBenyromero kapenpoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIH He(pTAHON TexHMYeckuii yHuBepcuTeT uM. akaja. M.JI. MuiiuoHIIuKoBa
HacTutyT "JHepreruxkn"

Kadenpa "Tennorexnuka u ruipaBiauka'

I'pynna «90I1-24»  CemecTp «5»



Jucnunnuna "IlapoBeie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexHoil aTTecTannn
Bujer Ne 13
1. Metomnka pacueTa TypOUHHOM CTYIEHU: BEIOOP UCXOTHBIX XapaKTEPUCTUK U TTApaMeTPOB TyYpPOMHHOHN CTYTICHH.
2. Knmaccudukanuys IeKTpUIeCKUX CTAaHITUH U MECTO TypOOMAITH B HUX: MapKUPOBKHU MapoBbiX TypouH TOC n ADC u

OCHOBHBIC CBE/ICHHS 00 MX KOHCTPYKIIHAX.
3. Huxurer mapoTypOuHHBIX ycTaHOBOK. K11 TypOunsl. IIpoMexyTodHbIH eperpes napa napoTypONHHBIX yCTAHOBOK.

Moanucey npenogaBaTtes Hoanuce 3aBenyromero kagenpoi "T u I'" P.A-B. Typayes

I'po3Henckuii rocyiapcTBeHHbIN HeQTSAHOH TeXHMYecKHil yHMBepcuTeT uM. akaa. M.J. MUIInOHIIMKOBa
HMucruryr "JHeprernxn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydekHOI aTTecTalNu
Buaer Ne 14
1. OcobenHocTH TEIUTOBBIX cxeM TypOoycraHoBok TOC u ADC.
2. Kputnueckue napameTpsl U KpuTuueckast ckopoctb. Kpurnueckuit pacxon. [IpuBenennsiii pacxon. 23. 3menenue
MPOXOJHOTO CEYEHUsI KaHalla B 3aBUCUMOCTH OT OTHOCHTEJIEHOTO JIaBJICHUS.
3. Bribop xapakTepucTuk cTyneHu. Onpe/eneHne OCHOBHBIX T€OMETPHUECKHUX MTapaMeTPOB (CpeTHUN TUaMeTp, BBIXO/IHBIE
BBICOTHI, YTJIbI BBIXOJa MOTOKA, TUII HpO(bI/IJ'I}I JIOTIATOK, YTJIbl YCTAHOBKH l'[pO(I)I/IJ'ISI, BCJIMYMHBI XOPJ, OTHOCUTCIILHBIC U

aOCOJIIOTHBIE LIATH JIOTIATOK, 3a30Pbl U MEPEKPHILIH H T.I1.).

Hoanmucek npenogasares Moanucek 3aBeayromero kageapoii "T u I'" P.A-B. Typayes

I'po3Henckmii rocygapcTBeHHbIH He(pTSAHON TexHMUeckuil yHuBepcuTeT M. akaa. M.JI. MuiiuoHIuKoBa
Hucruryt "JDHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposbie u ra3oBble TypOMHBbI"
Bunersl k nepBoii pydexkHoi aTTecTanun
Buaer Ne 15
1. CriocoOsl yBemueHHs peeIbHON MOITHOCTH. OTHOIIOTOYHBIE 1 MHOTOIIOTOYHBIE, OTHOBAJIbHBIE 1 MHOT'OBAJIbHBIC
TypOUHBL.
2. IToHATHE MOLTHOCTH: UACATBHON TypOUHEBI, BHYTpEeHHEH, 3P PEeKTHBHOI, 2MeKTpudecKoi, HOMMHAIBHOM U pacueTHOH.
3. [IpuHOUNHAIBHBIE CXEMBI TApO- ¥ Ta30TypOMHHEBIX dHepreTndeckux ycraHoBok TOC u ADC.
Hoanucek npenoxaBartest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typjayes
I'po3HeHcKkmii rocyaapcTBeHHbI HepTSAHOM TexHNYecKHid yHUBepcuTeT uM. akaj. M.JI. MuianoHmukoBa
Hucruryr "JHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Bunersl k nepBoii pydexkHoi aTTecTanuu
Buaer Ne 16

1. OnrTuManbHas CTENeHb MapuualbHOCTH cTyHeHH. Ha3HaueHue yrutoTHeHni B TypOuHe 1 TpeOoBaHMs K HAM. THITBI
ymnoTHeHnd. CxeMa 1aOMpUHTOBOTO yIUIoTHEHHMs. TeueHune mapa yepes yiioTHeHue. [Ipouecc pacmmpenus napa B
YIDIOTHEHUHU B -nuarpamme. OmnpeneneHne MpoOTEeUKH Iapa yepes JJabupuHTOBOe yrutoTHeHue. M300pakeHue nporecca
paciIupeHus napa B -guarpaMme Juis CTYHEeHH.
2. 'eomeTpuyeckne 1 ra30MHaMUYECKUE XapaKTEPUCTUKH PELIETOK TYPOMHHBIX IIPOQHIICH.
3. Ilotepu TypOuHHOTO NpodmiIst: NpoMIIbHbIE, KPOMOYHBIE, KOHIIEBEIE, BOJIHOBBIE, OT HECTALIMOHAPHOCTH MTOTOKA.

[Moanucek npenogasartens Moanucek 3aBeayrouiero kadgenpoi "T u I'" P.A-B. Typayes

I'po3HeHckmii rocyapcTBeHHbIN He(PTAHON TeXHMYeckHil yHuBepcuTeT uM. akaa. M.J{. Mu1iMoOHIIUKOBA
HuceTutyT "JHepreruxu"
Kadenpa "Tennorexnnka u rupaBiauka'"
I'pynna «30I1-24»  Cemectp «5»
Jucnuniauna "Ilaposeie U ra3oBbie TYypOMHBI"
Bunersl k nepBoii pydexHoil aTTecTannu
Buner Ne 17

1. Be16op TypOMHHBIX PELIETOK ISl TypOMHHBIX CTYIECHEH: T€OMETPHUECKHE, Fa30IMHAMUYECKHE U PEXKUMHBIE
XapaKTEPUCTUKU TypOMHHBIX PELIETOK; BBIOOP THIIA JTOMATOK [UISl PEIIETOK CTYICHEH; OMpeAeneHre 3KOHOMHUIHOCTH

COTUTOBOM W pabouel penieTok.



2. TemnoBas AuarpamMmma rnpoueccon Hp€06pa3OBaHI/IH OHCPIruu B Typ6I/IHHI)IX PpCeUICTKAX; CTCIICHb PCAKTUBHOCTU Typ6I¢IHHOI>1

CTYIEHHU; TPEYTOJbHUKY CKOPOCTEN U METOAMKA UX Pacyera.
3. MeToanka a’spoJMHAMHYECKOT0 pacueTa TYpOUHHOM CTyIIEHH.

IMoanucky npenoaaBareJist Moanucek 3aBeayrouiero kadeapoi "T u I'" P.A-B. Typiayes
I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TexHMYeckHii yHuBepcuTeT uM. akaa. M.J{. MuiiMoHIIUKOBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiuka'"
I'pynna «90I1-24»  Cemectp «5»
Jucouniauna "IlapoBele U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexHoi aTTecTannn
Buner N\e 18

1. KOHCTpYKTHBHOE BBITNIOJIHEHUE COIUIOBBIX M Pad0OYMX JIONATOK. THITBI XBOCTOBUKOB U OaHnaxei. 3o0paxeHue npouecca
pacmmpeHns napa B - IuarpaMMe JUIs CTyTICHH.
2. CreneHp peakiui TypOMHHOW CTYIICHH. AKTHUBHBIC M PEaKTHBHBIC TIOTEPH B TYPOMHHON CTYIICHH.
3. Meroauka pacuera TypounHoi cryrnenu ¢ d/[>10...13; OcobenHocTr pacdyera i MPOSKTUPOBAHMUS CTYIICHEH C UTHHHBIMA

JOTaTKaMH, 3aKOHBI 3aKPYTKH TypOUHHBIX JIOIATOK.

Hoanucey npenosaBarest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typayes

I'po3HeHcKkMii rOCyJapCTBEHHBIN He(PTAHOM TeXHHYeCKHil yHuBepcuTeT M. akaja. M.J{. Mu1IMOHIIUKOBA
HMucruryT "JHepreruxku'
Kadenpa "Temnorexnuka u rugpaBiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucnuniuna "Iaposbie u ra3oBble TypOMHBbI"
Buiersl k nepBoii py0e:xHoil aTTecTanuu
Buaer Ne 19
1. Adcomotasie u otHocuTenbHBIe KI1J[. Knaccudukarms TypOus. Y cinoBHbIE 0003HaUYCHUS TypOHH.
2. Huxurer mapoTypOUHHBIX yeTaHOBOK. KIT/I TypOuHEL. [IpoMexyToUHBIH meperpeB napa mapoTypOUHHBIX yCTaHOBOK.
3. CreneHp peakuny TypOMHHON CTyNIeHH. AKTHBHBIC M PEaKTHBHBIC TOTEPH B TYPOMHHOH CTYIICHH.
[Hoanmucek npenogasarens Hoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes
I'po3HeHckmii rOCyJapCTBEHHBIN He(PTAHOM TeXHMYeCKHil yHuBepcuTeT uM. akaa. M.J{. Mu1iMOHIIUKOBA
HMucruryT "JHepreruxu'
Kadeapa "Tensorexnuka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Busersl k nepBoii pyde:xHoil aTTecTauuu
Buner Ne 20

1. [TpuHIAIT eHCTBYS MApPOBOH TYPOUHBI M €€ MECTO B DJHEPTETHUECKON YCTAaHOBKE. THUMOBBIC KOHCTPYKIIUH ITapOBOH
TypOUHBIL.
2. ITorepu pacnonaraeMoi SHEpruu B COIUIaxX, Ha PabOYHX JIOMATKaX TYPOUHBI M ¢ BBIXOJHOH CKOPOCTBIO.
3. Mcionb30BaHMe a3pOIMHAMUYIECKUX XapaKTePUCTHUK PEeIIeTOK Mpu ux pacuere. Hopmanu Ha mpoduil COMmIoBhIX U

paboumnx yonarkax. Y cJIoOBHbIE 0003HAYEHHS TUIIOB POQUIIEH.

Hoanucek npenoxaBartest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typjayes
I'po3Henckmii rocyaapcTBeHHbI He(PTAHON TexHMYeckuii yHUBepcuTeT M. akaja. M.J{. MuiiMoHIIuKoBa
HucTuTyT "JHepreruxkn"

Kadenpa "Tennorexnuka u rupaBiauka'"

I'pynna «901I1-24»  Cemectp «5»

Jucounauna "IlapoBbie U ra3oBbie TYPOMHBI"

Bunersl k nepBoii pydesxkHoi aTTecTanuu
Buaer Ne 21

1. PerenepaTHBHBII 1TOIOTPEB MUTATEIFHON BOJIBI HAPOTYPOMHHBIX YCTAHOBOK.

2. KoapuimeHTs CKOPOCTH, TOTEPH pPacIojaraeMoil SHEPTHH, PacXo/a.
3. IloHsATHE MOIIHOCTH: HJIeaJIbHOW TYpOUHBI, BHyTPEHHEH, 3 (PEKTUBHOM, 3JEKTPUIECKON, HOMUHAIBHON M PACUETHOM.

Ioanucey npenonaBartes Hoanuck 3aBenyromero kadpeapoi "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbI He(PTAHONH TexHMYeckuii yHuBepcuTeT uM. akaja. M.JI. MuiinoHIuKkoBa
HucruryT "JOHepreruxku"

Kadenpa "Temnorexuuka u ruapaBiauka’

I'pynna «90I1-24»  CemectTp «5»



Jucnunnuna "IlapoBeie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexHoil aTTecTannn
Bujer Ne 22
1. Pacmosraraemple Terutonepenaabl CTYIIEHH, COTUIOBOM U pabodel pemeTok.
2. JJaOupuHTOBBIE YIUIOTHEHNUS H TIOTEPH B TypOMHHOM CTYIIEHH OT YTEUEK; OTEPH OT BJIAXKHOCTH BOZSHOTO I1apa;
3aBHCHMOCTh OTHOCHTENILHOTO BHYTpeHHero KIIJI crymenu ot mapamerpa U/Cd.
3. OCcHOBHI BEIOOpa KOHCTPYKIMHU TYpOHH. JleneHne cTymneHe KOHASHCAIIMOHHBIX TYPOMH Ha TPYIIIIEL.

Moanucey npenogaBaTtes Hoanuce 3aBenyromero kagenpoi "T u I'" P.A-B. Typayes

I'po3neHckmii rocyaapcTBeHHbIH HepTsIHOI TexHMYecknii yHuBepeuTeT uM. akaja. M.JI. MuJIMOHINMKOBA
HMucruryr "JHeprernxn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydeskHOii aTTecTalNu
Buner Ne 23

1. Be16op TypOMHHBIX pEeNIETOK ISl TypOMHHBIX CTYIECHEH: T€OMETPHUECKHE, Fa30IMHAMUYECKHE U PEXKUMHBIC
XapaKTEePUCTUKN TypOMHHBIX PELIETOK; BBIOOP THIIA JTOMATOK JJIsl PELIETOK CTYIIEHEH; OMpenesicHne SKOHOMUIHOCTH
COIDIOBOM U pabodeii peneTok.
2. BiusiHue OCHOBHBIX MapaMeTpoB napa Ha 3(h()eKTHBHOCTh NApOTYPOMHHON YCTAaHOBKH. BiusiHHME KOHEYHOTO AaBJCHUS Ha
3(hGHeKTUBHOCTH pabOThI TYpOOYCTAaHOBOK.
3. OnpeneneHue ynucia CTyNeHel U pacnpe/eneHye Temnonepenana Mex 1y HumMu. OcoOeHHOCTH pacueTa CTyneHei
OTZAEJBHBIX IPYII KOHJICHCAIIMOHHBIX TYPOHH.

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

I'po3Henckmii rocygapcTBeHHbIH He(pTSAHON TexHMYeckuil yHuBepcuTeT uM. akaja. M.JI. MuiiuoHIuKoBa
Hucruryt "JDHepreruxku"
Kadeapa "Tensorexunka u rugpaBiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k nepBoii pydexkHoi aTTecTanun
Buaer Ne 24

1. N300pakeHne mpolecca pacuImpeHns B TYpOMHHOM CTYIIEHH CKOPOCTH B - Auarpamme. JlonoTHUTENbHBIE TIOTEpH
cTyneHHu. BHyTpeHH:s paboTa moToka, oTHocuTensHbIN BHyTpeHHUNA KITJ[ cTynenu.
2. PereHepaTHBHBIII [TOJIOTPEB MUTATEIIEHON BOJIBI MAPOTYPOMHHBIX YCTAHOBOK.
3. OcobeHHOCTH TEIUIOBBIX cxeM TypOoycTanoBok TOC u ADC.

Hoanucek npenoxaBarest Hoanucek 3aBeayromero kagenpoit "T u I'" P.A-B. Typayes

5.1.1 O0pa3en TecTOB K MepBOM Py0e:KHOM aTTeCTAIIUN

Kaxue anements! ['TY ABISIOTCS OCHOBHBIMU?

A. TormnmBHEIM Hacoc, KOMIIPECCOp, KaMepa CropaHusi, ra3oBasi TYpOHHa;

B. TommBHBINA Hacoc, KOMIPECcop, Ta3oBas TypOuHa;

C. Kommnpeccop, kamepa cropaHnus, ra3oBasi TypOuHa;

D. TonnuBHBIN HacoC, KOMIIPECCOp, KaMmepa CropaHus;

ANSWER: C

Kakum 06pazomM MOKHO MOBBICUTH AOIIO MoJe3HOH MomHocTH ['TY?

A TloBbICHB TeMIlepaTypy BO3IyXa, 3aCaChIBAEMOT0 KOMIIPECCOPOM;

B. CHuzuB Temnepatypy rasa, nepeja TypOuHOM;

C. IloBbIcHB TemMmepaTypy Ira3a U MOBBICHB TEMIIEPATYPY BO31yXa;

D. CauszuB TeMiiepaTypy BO3ayXa, 3aCaChIBAEMOTO KOMIIPECCOPOM;

ANSWER: C

["a30TypOuHHBIE TEIIOBBIE JIEKTPOCTAHIIUN — 3TO

A. DriexTpocTaHIIMK OOLIETO MOJIB30BaHU, KOTOPhIE 00CITYKHBAIOT BCE BUBI TOTpeOuTeNeH palioHa
(TIpoMBITIIEHHBIE TTPEATPHUATHS, TPAHCIIOPT, HACEIECHUE U T.1.);

B. DnexTpocTaHuny, 00CITyKUBAIOLIIE TEIJIOBOM U 3JEKTPUUECKON SHEPrHel KOHKPETHBIE TIPOU3BOICTBEHHBIE
OPEANPHUITUS UK UX KOMILICKC;



C. DnexTpocTaHIMHU, KOTOPbIE OCHAIIAIOTCS MapoTypOouHHbIMU ycTaHoBKaMu (I1TY), koTopbie st
npeoOpa3oBaHUs TEIIOBOH 3HEPIUH B MEXaHUYECKYIO UCIOJIb3YIOT CAMYIO CIOXKHYIO, CAMYIO MOIIHYIO U
Ype3BbIUaiiHO COBEPIIEHHYIO SHEPreTHYECKYI0 MAIIUHY - IapOBYIO TYpOUHY;

D. DnekTpocTaHIK, KOTOPBIE OCHAIIAIOTCS ra30TypOuHHBIME ycTaHoBKaMu (I'TY), paboTtatommmu Ha
ra3zo00pa3HOM WM, B KpailHEM ciydae, )KUAKOM (IU3eTIbHOM) TOTUIMBE;

E. DnexTpocraHiiny, KOTOpbIe KOMIUIEKTYIOTCS mapora3oBeiMu yectanoBkamu (I11Y), mpeacrapnstonmu
komOuHanuio I'TY u [ITY, uTo no3BossieT 06ecneyuTh BEICOKYIO 3KOHOMUYHOCTH;

ANSWER: D

DNEeKTPOCTaHIINN, KOTOPbIE OCHAIIAIOTCS ra30TypOnHHBIMU ycTaHoBKamu (I'TY), paboratomumu Ha
ra3000pa3HOM HITH, B KpaifHEM CiIydae, )KHIKOM (JIU3EIbHOM) TOTLTUBE — 3TO

A. PaiioHHBIC 3JIEKTPOCTAHLIUH;

B. [IpombliieHHBIE 3JEKTPOCTAHLIUH;

C. [TapoTypOHUHHBIE HIEKTPOCTAHIIN;

D. I'a3oTypOuHHBIE TEIUIOBBIE SIEKTPOCTAHIIUH;

E. [Tapora3zoBsie TEIUIOBBIE 3IEKTPOCTAHIHH.

ANSWER: C

Jatp Ha3Barwue y3iy TypOuHBI. COBOKYITHOCTH HETIOABIKHOM COTTOBOM PEIIETKH, 3aKPEIUIEHHOW B COTLTOBBIX
KOpoOKax i auadparmax, co CBOeH BpallaroIeics padodei peleTKoM, 3aKpeIICHHON Ha CIICAYIOIIEM M0 X0y
napa IUCKe, IPUHSTO HA3bIBATh ...

A. Banom TypOuHBL,

B. BrimyckHBIM naTpyOKOM;

C. Komnpeccopowm;

D. Crynenbto TypOHHBI;

ANSWER: D

B cocraB I'TY 00bI14HO BXOAAT:

A. Kamepa cropanus;

B. I'a3oBas TypOuHa;

C. BozayuiHslii koMmpeccop;

D. TemooOMeHHBIE anmnaparhl pa3JInyHOro Ha3HAuYCHUS (BO3MYX00XJIaAUTENH, MAaCI00XIaUTEIN CUCTEMbI
CMas3KH, pereHepaTUBHBIC TEINIOOOMEHHHUKH) U BCIIOMOTaTeIbHbIE YCTPOHCTBA (MacIOHACOCHI, 3JIEMEHTHI
BOJIOCHAOXEHHMS U JIP.);

E. Bepuni otBetH A, B, C 1 D.

ANSWER: E

Pa6ouum tenom I'TY cimyxut:

A. TIponyKThI CrOpaHus TOIUINBA;

B. BoasHoti nap;

C. Cyxoii HacbIILIEHHBIH Nap;

D. BnaxxHblil BO3yX;

E. Bepusl otBeth A, B, C 1 D.

ANSWER: E

l'azotypbunnsie ycranoBku (I'TY) MOryT OBITH:

A. Duepretnueckue ['TY;

B. Dneprorexnonornyeckue I'TY;

C. llpuBoansie I'TY;

D. Tpauncnoptasie I'TY;

E. Bepusl otBeTh A, B, C u D.

ANSWER: E

Oneprerudeckue ['TY nmpumensroTces:

A. JIns TOKpBITHS TTMKOBBIX HAIPY30K U B Ka4eCTBE aBAPUIHOTO pe3epBa st COOCTBEHHBIX HYX] KPYITHBIX
9HEPTrOCHCTEM, KOT/Ia HaJJ0 OYEHb OBICTPO BKIIOYHUTH arperar B paboTy;

B. B TexHONOrHYECKHX cXeMaX XUMHUUECKUX, HeTernepepadaThIBAONINX, METAIUTYPIrHYSCKHX H JAPYTHX
KOMOWHATOB;

C. [lna npuBoa HeHTPOOEKHBIX HAarHeTaTeNei MPUPOAHOTO ra3a Ha KOMIIPECCOPHBIX CTAHLIUSIX MarucTpajabHbBIX
TpyOOIIPOBOIOB, & TAKIKE HACOCOB ISl TPAHCTIOPTUPOBKU HE(PTH M HEPTENPOIYKTOB, U BO3AYXOAYBOK B
Mapora3oBbIX yCTaHOBKAX;

D. B xauecTBe rMaBHBIX U (DOPCaKHBIX JBUraTesei caMosieTOB (TypOOpeakTHBHBIX H TYPOOBHHTOBBIX) U CY/I0B
MOPCKOT0 (J10Ta;

E. Bepuni otBetH A, B, C 11 D.

ANSWER: A

[IpuBogusie I'TY npumenstoTcs:



A. ]I NOKpBITHSI MUKOBBIX HAIPY30K M B KAYECTBE aBapUIHOTO pe3epBa AJIsl COOCTBEHHBIX HYKJ KPYITHBIX
9HEProCUCTEM, KOI/1a HaJJ0 OYEHb ObICTPO BKIIIOYHUTH arperar B paboTy;

B. B TeXHOJIOTHYECKHUX CXEMaX XUMHUYECKUX, HeTenepepadaThIBAIOIINX, METATYPTHYECKIX U IPYTUX
KOMOUWHATOB;

C. [lna npuBoJa HeHTPOOEKHBIX HATHETATENEeH MPUPOAHOTO Ta3a Ha KOMIIPECCOPHBIX CTAHIUIX MarucTpajIbHBIX
TpyOOIIPOBOMOB, & TAKXKE HACOCOB /ISl TPAHCIIOPTUPOBKU HE()TH U HEPTENPOIYKTOB, U BO3LYXOAYBOK B
Napora3oBbIX YCTaHOBKAX;

D. B xauecTBe T1aBHBIX U (DOPCAKHBIX JBUraTesci CaMoIeTOB (TypOOpEakTUBHBIX H TYPOOBHHTOBBIX) U CY/I0B
MOPCKOTO (hII0Ta;

E. Bepuni otBetH A, B, C 11 D.

ANSWER: C

Tpancnioptabie I'TY MIHUPOKO TPUMEHAIOTCS:

A. JI511 NOKpBITHSI MUKOBBIX HAIPY30K U B KAYECTBE aBapUHHOIO pe3epBa AJIsl COOCTBEHHBIX HYKI KPYITHBIX
9HEPTrOCHCTEM, KOT/Ia HaJJ0 OYCHBb OBICTPO BKIIOYHUTH arperar B paboTy;

B. B TexHONOrHYECKHX CXeMaX XUMHUECKUX, HeTernepepadaThIBAIOIINX, METAIUTYPIrHYECKUX U APYTHX
KOMOHHATOB;

C. lnst mpuBoaa EHTPOOEKHBIX HATHETAaTeNICH MPUPOIHOTO ra3a Ha KOMIIPECCOPHBIX CTAHIUSAX MaruCTPaIbHBIX
TpyOOIPOBOIOB, & TAKIKE HACOCOB JIJIsl TPAHCTIOPTUPOBKY He(PTH M HEPTENPOTYKTOB, U BO3AYXOAYBOK B
[apora3oBbIX YCTaHOBKAX;

D. B kauecTBe r1aBHBIX U OPCAKHBIX IBUTATENEH caMoNeToB (TypOOpEeaKTUBHBIX M TYPOOBHHTOBBIX) U CYIOB
MOPCKOT0 (JI0Ta;

E. Bepusl otBeThl A, B, C 1 D.

ANSWER: D

I"azoBast TypOuHa — 3TO:

A. DHepreTryeckas TypOOMaIIrHa, SJIEMEHT TapoBOTo TypOoarperara, mpeoOpasyroii MOTEHIUATBHYIO
SHEPTUIO Mapa BBICOKUX MapaMeTPOB B MEXaHUUECKYIO SHEPTHUIO BPAILEHHS €€ POTOPA, IPUBOISILETO
3NIEKTPOTEHEPATOP;

B. TypbomammHa, mpeoOpa3yromasi MOTeHIHATbHYIO SHEPTHIO MTPOLYKTOB CTOPAaHUS, TOMYYCHHBIX B KaMepe
CrOpaHusl, B MEXaHUYECKYIO SHEPTUIO BPAIIECHUS €€ POTOPa, KOTOPBIH MPUBOIUT KOMIIPECCOP U
3NIEKTPOTEHEPATOP;

C. Typbuna, oTpaboTaBIIuii Map KOTOPOH MOCTYMAET B KOHCHCATOD;

D. Typ6una, coxpaHsiomias HEM3MEHHBIM CBOE€ MECTOTIOJIOKEHUE TTPH IKCILTyaTallHH;

E. [TapoBas TypOuna Tuna P ¢ KoHeuHBIM JaBieHHeM, O0JIbIIe aTMOC(HEPHOTO.

ANSWER: B

TypOomarinHa, npeoOpasyrolas MOTEHIMAIBHYIO SHEPTHIO IPOTYKTOB CrOPaHUs, OJTYYEHHBIX B KaMepe
CrOpaHusl, B MEXaHUYECKYIO HEPTHIO BPALIECHHUS €€ pOTOpa, KOTOPBIM MPUBOIUT KOMIIPECCOP U AIIEKTPOTeHEPaTop
—3TO:

A. TTapoBas TypOuHa;

B. I'azoBas TypOuHa;

C. KonnencannonHas TypOHHa;

D. Cranmonapnas TypOuHa;

E. TypOuHa ¢ mpoTHBOIaBICHUEM.

ANSWER: B

TypOuna, coxpassionas HeU3MEHHBIM CBOE MECTOIIOJIOKEHHE TP SKCIUTyaTallK — 3TO:

A. TlapoBas TypOuHa;

B. I'a3oBas TypOuHa;

C. KonnencaunonHnas TypOuHa;

D. Cranmonapnas TypOuHa;

E. TypOnHa ¢ mpoTHBOIaBIICHHEM.

ANSWER: D

Br1Opath npaBUIIbHBIN BApHAHT MPOMYIIEHHOTO Ha3BaHUS YacTH TYpOHHBI: Besikast TypOMHA COCTOUT U3
HETIO/IBIKHBIX ¥ Bpamarommxcs yacteid. COBOKYIMHOCTh BCEX HETIOJIBHKHBIX YacTeH MPUHSATO HA3bIBATS ...
TypOUHBI, a BPALIAIOLINXCSI —POTOPOM.

A. JIpurarenem;

B. Craropowm;

C. Komnpeccopowm;

D. Bertunaropowm;

ANSWER: B

Kommpeccop anement I'TY koTOpEIii HpeacTaBaseT co0oil:

A. PotopHyio TypOOoMalInHy ¢ IPOTOYHOH YacThIO, COCTOSIILEH U3 BPAIIAIOLINXCS PELIETOK;



B. PoropHyto TypOoMamrHy ¢ MpOTOYHOM YaCThIO, COCTOALICH U3 HEMOABIKHBIX PELIETOK;

C. PotopHyto TypOOMaIHHy ¢ MPOTOYHOH YaCThIO, COCTOSIICH U3 BPAIIAIONINXCS U HEMOJBIDKHBIX PEIICTOK;
D. PoropHyto TypOOMAaIIHHY COCTOSIICH M3 BPAIIAIOIIUXCS JIOTIATOK;

ANSWER: C

Kawmepa cropanus snement ['TY, B KOTOpOM POUCXOANT:

A. Ilporcxoaut ncmapeHune ra3000pa3HOTro TOTLIHNBA;

B. [Iponcxoaut cxuranue ra3000pa3HOTo WK KUAKOTO TOTIIMBA;

C. IIpoucxomut cxuranue razo00pa3HoOTo TOTJINBA;

D. IIpoucxoauT ucmapeHne ra3000pa3Horo Win )KUAKOTO TOIUIHBA;

ANSWER: B

Huddyzop I'TY — st10:

A. Pacmmpsiromuiicss KaHa Ha BBIXOJIe KOMIIPECCOpa U Ta30BOW TYpOHHBI, MTO3BOJISIOIHI TPeoOpa3oBaTh
CKOPOCTH BBIXOJHOTO TIOTOKA B JJABJICHUE;

B. Cyxarommuiicsi KaHai Ha BXOJIE B KOMIIPECCOP, TO3BOJIAIONINI MPeoOpa3oBaTh CKOPOCTh BXOAHOTO MOTOKA B
JIaBJICHHE;

C. Pactmpstronuiicss kaHall Ha BXOJIC B Ta30BYIO TYpOHHY, TIO3BOJISIONINN TPEOOpa3oBaTh CKOPOCTh BXOJTHOTO
MOTOKA B IaBIICHUE;

D. Cyxaromuiics kaHasl Ha BBIXO/Ie KOMIIPECCOpa U ra30Boi TypOWHBI, MO3BOJISIONINI TPeoOpa3oBaTh CKOPOCTh
BBIXO/IHOTO ITOTOKA B JIABJICHUE;

ANSWER: A

B xomnpeccope I'TY npoucxoaur:

A. CxxaTrie ra3000pa3HOTO MU KUAKOTO TOTIJIMBA;

B. Pacmmpenue ra3000pa3HOTo MK KUIKOTO TOTUINBA;

C. Cxarue BO3/1yXa;

D. Pacmpenue Bo3nyxa;

ANSWER: C

KITA I'TY OTKpBITOro TEpMOIMHAMUYECKOTO UKJIA COCTABIIACT:

A. 15-25%

B. 35—36 %;

C. 45-65%;

D. 70-80%

ANSWER: B

5.2 bujietbl Ko BTOPOii py0e:KHON aTTecTallUM MO JUCHUIJIHHE

«IlapoBbie U razoBbie TYpOUHBI»
I'po3Henckmii rocyaapcTBeHHbIH He(pTAHON TexHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuiinoHmukosa
Hucruryr "JHepreruxku"
Kadeapa "Tenuorexuuka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTanuu
Buaer Ne 1
1. PacueTs! Ha MPOYHOCTH OCHOBHBIX JIETaJIeH CTaTOpa TYPOMHBI: KOHCTPYKIIMU M PacyeThl TOJMIIHUHBI KOPIYCOB TypOHH;
HaIpsKEHHOE COCTOsSHHE (IIaHLIEBOTO pa3beMa KOpITyca; OLCHKH HaJe)KHOCTH Anuadparm; MaTepualsl, IpUMEHAEMBIE 11
H3TrOTOBJICHUA IMAPOBBIX Typ6I/IH.
2. TerutoBoii nporece TypOUHBI IPH IEPEMEHHOM MPOITYCKE T1apa B pasJIMUHbIX CHCTEMax MapopacrtpeeeHus..
Pacnpenenenue NoTokoB napa MeXxy CONMIOBBIMU CETMEHTAMHU.
3. ITocTpoeHue TEMIOBBIX XapaKTEPUCTUK KOHAECHCATOPA IPU U3MEHEHUH PAacXoja mapa, TeMIepaTyphl U pacxona
OXJIaXIAIOIIEH BOJBI.

Hoanucek npenogasarens Hoanuce 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes

I'po3HeHckuii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKkMil yHuBepcuTeT uM.akal. M./, MUWIHOHIIMKOBA
HuceTutyT "JHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucounnuna "IlapoBele U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii py0eskHON aTTecTalu
Buner Ne 2
1. CymecTByromnye CUCTEMbl BAODOMOHUTOPUHTA U TMAaTHOCTHKH.



2. Dpo3us pabouux JIONaToK 1 crocoOsl 00pbObI ¢ Hel. 56. KoHuessle ymiotHenus TypOuH. Cxema 0TBOAA M OJBO/IA I1apa B
YIJIOTHEHUHU. THIBI KOHIEBBIX YIUIOTHEHUH.

3. PacyeTsl Ha MPOYHOCTH OCHOBHBIX A€Talleld CTaTopa TYpOUHBI: KOHCTPYKIMU U pacyeThl TOIIMHBI KOPITyCOB TYPOHH;
HaIpsKEHHOE COCTOSHHE (IIaHLIEBOTO pa3beMa KOpITyca; OLEHKH HaJEKHOCTH JuadparM; MaTepuabl, IPUMEHSIEMBIE IS

W3TOTOBJICHUS APOBBIX TypOWH.

Hoanucy npenogaBartes Moanuck 3aBenyiomero kapeapoi "Tu I'" P.A-B. Typayes
I'po3HeHckmii rocyfapcTBeHHbI He(PTAHON TexHMYeckuii yHuBepcuteT um.akaa. M.JI. MuuUIMOHIIMKOBA
HMucruryr "JHeprernxkn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucouniuna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTannu
Buaer Ne 3
1. OcHOBBI 3KCIUTyaTallny KOHACHCAIIMOHHBIX YCTAHOBOK: XapaKTepPUCTHKA KOHAECHCATOPA M MEPEMEHHBIH PEXXUM €ro padoThl;
BO3/[yX0OTCACBIBAIOINE YCTPOWCTBA; OCOOCHHOCTH 3KCILTyaTallui KOHJCHCAIINOHHON YCTaHOBKH.
2. [Taporazossie ycranoBku. Kommpeccopsl ['TY, KOHCTpYKIus oceBOro Kommpeccopa. PeskuMbl pabOTHI U XapaKTEPUCTHKU
oceBbIx koMrpeccopos ['TY.
3. Konebanust nonmatoynHoro ammapara TypOouH: Gpopmsl KonebaHui pabodrx JIOMaToK; pacdeT YacTOT KoeOaH!i ITaKeTOB
JIONIaTOK; BUOpAIMOHHAS TUarpaMMa JIOTIATOYHOT'0 anrnapaTa; NpaBuia OTCTPOHKH OT PE30HAHCHBIX COCTOS HUM.
IMoamucek nmpenogaBaTes Ioanucek 3aBeayromiero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHcKkHii roCyAapCTBEHHBIH He(PTAHON TeXHHMYeCKHil yHUBepcuTeT uM.akal. M.JI. MuLIMOHIIUKOBA
Hucruryt "JHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucnuniuna "IapoBble u ra3oBble TypOMHBbI"
Buiersl ko BTopoii py0e:xHO# aTTecTanuu
Buaer Ne 4
1. PacueTsl Ha MPOYHOCTH OCHOBHBIX JIeTajie cTaTopa TYpOMHBI: KOHCTPYKIIMU M pacyeThbl TOJIIIHUHBI KOPIYCOB TypOUH;
HaIpsHKEHHOE COCTOSIHUE (IIaHLIEBOTO pa3beMa KOpITyca; OLIEHKH HaJle)KHOCTH nuadparM; MaTepuabl, IPUMEHsIEMbIE IS
W3TOTOBJICHUS IIAPOBBIX TYpOUH.
2. IlpuHIUNUAIBHBIE CXEMBI perynupoBaHus. OCHOBHBIE 3JIEMEHTHI CHCTEM PETryIUPOBaHUS. PeryasaTopsl CKOPOCTH.
3onotauku. CepBomMoTopsl. OOpaTHas CBA3b. MexaHU3M yIpaBieHUs (CHHXpOHHU3aTop). Perynupyromue KiamnaHsl.
3. ITaposslie Typ6uns! s I1I'Y: ocobeHHOCTH pacueTa U MpoeKTHpoBaHus mapoBsIx Typoun aist [II'Y. KoncTpykium TypOuH
st [IT'Y yrunmzanuonsoro Tuna. KoHeTpykuum TypOuH 171 TETIO(UKaIMOHHBIX TaPOTra30BhIX YCTAaHOBOK.
Hoanucey npenoaasareJisi Hoanuck 3aBenyromero kageapoit "T u I'"' P.A-B. Typayes
I'po3Henckmii rocyaapcTBeHHbIH He(pTAHON TexHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuianoHmukosa
HMucruryr "JHepreruxku'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTanuu
Buner Ne 5
1. MeToAMKa pacyera KOHAECHCATOPA.
2. PacueTsl Ha IPOYHOCTH OCHOBHBIX JIETAJICH CTaTOpa TYpOMHBI: KOHCTPYKIIMH M PACUEThl TOJIIMHBI KOPITYCOB TypOuH;
HaIpsHKEHHOE COCTOSTHUE (IAHIIEBOTO pa3beMa KOpITyca; OLEHKH HaJeKHOCTH nadparM; MaTepualbl, IpUMEHseMbIe s

M3TOTOBJICHHUS TTAPOBBIX TYPOHH.
3. Oco0eHHOCTH TapaMeTPOB TTAPOBBIX M F'A30BBIX TYPOHH JUIS APOTra30BbIX YCTAHOBOK C OJHO, IBYX U TPEXKOHTYPHBIMH

KOTJIaMU-YTUJIIN3aTOPaAMHU.

IMoanuck npenoxasartest Moanuck 3aBenyromero kageapoit "Tu I P.A-B. Typayes
I'po3HeHckmii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKMil yHuBepcuTeT uM.akal. M.JI. MuimoHuKoBa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnnka u rupaBiauka'"
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "Ilaposeie U ra3oBbie TYypOMHBI"
Bunersl ko BTOpOii py0eskHOl aTTecTalnu
Buner N\e 6

1. CrerieHb HEPAaBHOMEPHOCTH ¥ HEYYBCTBUTEIHLHOCTH. Parronanpaast popma craTHaecKoi XapakTepucTuku. Pabora

PeryIupOBaHMS TPH IapaUICTFHOM BKIIFOUYCHUH T€HEPATOPOB.



2. Pacripeznienienyie 1aBieHu M TEMJIONEPEIIAIOB B CTYIICHSIX TypOUHBI IPU U3MEHEHUH peXKuMa padoThI.

3. KoHCTpyKIMK ¥ OLIEHKH HaJIeKHOCTHU 3JIEMEHTOB BaJIONPOBOAA TypboarperaTa: OleHKa HaJeKHOCTH POTOpa IIapoBOi
TypOHMHBI; pacuyeThl KPUTUYECKHUX YaCTOT BPAILCHUS POTOPA; HANpsHKEHHs U Ae(opMaliy BO BPaIAIoIEeMcs IUCKE; pacueT
HaINpsDKEHUH B IUCKE; ONIPEIEICHUE HATATa M OCBOOOXKIAIOIIEH YaCTOTHI BPAIEHHS; TPEOOBAHHS K HAJCKHOCTH U

PEeCYpCHBIM XapaKTEPHCTUKaM POTOPOB MAaPOBHIX TYPOHH.

Hoanucy npenogaBartes Hoanuck 3aBenytomero kageapoii "T u I'"' P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIH He(pTAHON TeXHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuiimoHmukosa
HMucruryr "JHeprernxkn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "IlapoBblie 1 razopble TypOuHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTannu
Buaer Ne 7

1. Pacnipenenenne 1aBieHNI U TEIUIONIEPENa OB B CTYNECHAX TYPOHHBI IPH N3MEHEHHH PEXXnUMa PabOTHI.
2. KoHCTpyKIMHU ¥ OLICHKH HAJEeKHOCTH 3JIEMEHTOB BaJIONIPOBOAA TypOoarperaTa: OleHKa HaIeKHOCTH POTOpa IapoBOi
TypOHMHBI; pacdeThl KPUTUYECKUX YacTOT BPALICHUS POTOPA; HANpPsDKEHUS U Ae(OpMaIiy BO BPAIAIONIEMCs] JUCKE; pacyeT
HaINpsOKEHUH B IUCKE; ONIPEAEICHUE HATATa M OCBOOOXKIAIONIEH YaCTOTHI BPAIIEHHS; TPEOOBAHMS K HAJICKHOCTH U

PECYpPCHBIM XapaKTEpUCTHKAaM POTOPOB ITAPOBBIX TYPOHH.
3. Xonoctoit xox TypOoarperara. MoTopHsblii pexum. Pexxum ropsdero Bpamaromierocsi pesepsa. CeTka OTHOCHTEIBHBIX

PacxoIoB.

IMoamucek npenogaBaTeas Ioanucek 3aBeayromiero kageapoii "T u I'" P.A-B. Typayes
I'po3Henckmii rocyfapcTrBeHHbIH He(pTAHON TexHMYecKkMil yHuBepcuTeT nM.akaa. M.Jl. MWuUInOHIIMKOBA
Hucruryt "JDHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynmna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposble u ra3oBble TypOMHBbI"
Buiersl ko BTopoii py0e:xHO# aTTecTanuu
Buner Ne 8

1. OcHOBHBIE IPEUMYIIIECTBA MHOTOCTYIIEHUATHIX TypOUH.
2. ITocTpoeHune TEIUIOBBIX XapaKTepPUCTUK KOHAEHCATOpa IIPH U3MEHEHUH PacXo/a mapa, TeMIepaTypsl U pacxoa

OXJIAKJAIOLIEH BOJBL.
3. ComyoBble u Hampagistomye yonatku. CornoBslie cerMeHThl. Kperienne.

Hoanucey npenoaasareJisi Hoanuck 3aBenyromero kageapoi "T u I'" P.A-B. Typayes

I'po3Henckmii rocyfapcTBeHHbIH He(pTAHON TeXxHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuiinoHmukosa
Hucruryr "JHepreruxku"
Kadeapa "Tenuorexuuka u rugpasiauka’
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTanuu
Bujer Ne 9
1. IToxazarenu s3xoHoMuIHOCTH I'TY 1 cioco6s! ux noBsiieHus. [Ipumenenne I'TY B TernoBsix anekrpocTanusax ['TY -

T
2. CI/ICTCMBI MaCHOCHaﬁ)KeHI/IH MapoOBbIX Typ6I/IH U OCHOBHBLIC Tp€6OBaHI/I$I K HUM. CXGMBI MaCJ'IOCHa6)KeHI/I${; OKCILTyaTal s

TypOMHHBIX Macell.
3. Oco0eHHOCTH TapaMeTPOB TTAPOBBIX M I'A30BBIX TYPOHH JUIS APOTra30BbIX YCTAHOBOK C OJHO, IBYX U TPEXKOHTYPHBIMH

KOTJIaMU-YTUJIIN3aTOPaMHU.

IMoanuck npenoxasares Moanuck 3aBenyrouero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckMii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKHil yHuBepcuTeT uM.akal. M.JI. MuimoHuKoBa
HuceTutyT "JDHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «901I1-24»  Cemectp «5»
Jucnuniauna "Ilaposele U ra3oBbie TYypOMHBI"
Bunersl ko BTOpOii py0eskHON aTTecTalu
Buner Ne 10

1. BuOparuonHast Hale)KHOCTh TypOoarperatoB. BeicokodacToTHas BuOpauus rypooarperara. HuskowactoTHas BUOpauusi.
Bubpanuus 06opoTtHoit yacToTsl TypOoarperara. Kontpoas n HopMmbl BuOpauuu typboarperara. MeTo sl peaynpeskaeHust

TIOBEIICHHOM BHOpAINH BaJOMPOBOA.
2. CxeMma ycTpoHCTBa aKTUBHOHM M PeakTUBHOM TypOUHBI. [IOHATHE pEeryIUpPYIONTUX U HE PETYITHPYEMBIX CTYTICHEH.



3. CucreMbl napopacnpeesieHus: TypOuH.

Hopnucek npenonasartens Iopnuck 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes

I'po3HeHckuii rocyfapcTBeHHbI He(PTSAHON TexHMYeckuii yHuBepcuteT umM.akaa. M.J. MuuIMOHIIMKOBA
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiuka'"
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTannu
Buner Ne 11

1. Ilpumenenue I'TY Ha 6aze aBUAIIMOHHBIX ABHUIaTEINEH.
2. Meroauka pacyera MpOTOYHON YacTH ra3oBoi TypOuHbL. CHCTEMBI OXJIQXKICHUS T'a30BBIX TYpOHH.

3. TepMoauHaMuyecKui UK 1 cxembl [ TY.

Hoanucey npenoagaBartes Hoanuck 3aBenyiomero kapeapoi "Tu I'" P.A-B. Typayes
I'po3HeHckmii rocyfapcTBeHHbIH He(pTAHON TeXHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuimoHmuKkosa
HuceruryT "JDHepreruxu"

Kadenpa "Temnorexnnka u ruagpaBiauka’

I'pynna «90I1-24»  CemecTp «5»

Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"

Bunersl ko BTOpOii py0eskHON aTTecTalUM
Buner Ne 12

1. Bubparnonnast HaJie)kKHOCTh TypOoarperatoB. BeicokouacToTHas BuOpanus Typboarperata. HuskouacToTHas BUOpaIus.
Bubpanus 060poTHO# 9acToThl TypOoarperara. KoHTpoas n HopMbl BHOpannu Typboarperara. MeTos! MpeaynpeskaeHuUs
MOBBIIIEHHOH BUOPAIH BAJIOTIPOBOAA.

2. OCHOBBI 3KCIUTyaTallny KOHICHCAIIMOHHBIX YCTAHOBOK: XapaKTEPUCTHKA KOHAEHCATOPA M IEPEMEHHBIA PEXXUM €ro padoThl;

BO3/[yX0OTCACBIBAIOIINE YCTPOWCTBA; OCOOCHHOCTH 3KCILTyaTallui KOHJCHCAIINOHHON YCTaHOBKH.
3. Dpo3us pabovnx JIOMATOK U CIIocoObI 00pBOEI ¢ Heil. 56. Konnesrle ymmotHeHus TypOouH. CxeMa 0TBOZa U IMMOABOAA Tapa B

YILJIOTHCHUH. Tunsl KOHIIEBBIX yHHOTHeHHﬁ.

IMoamucek npenogaBaTeas Ioanucek 3aBeayromiero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckHii rocyAapcTBeHHbIH He(PTAHON TeXHNYecKHil yHuBepcuTeT nM.akaa. M.Jl. MUWUINOHINMKOBA
HMucruryT "JHepreruxu'

Kadeapa "Tensorexnuka u rugpasiauka’

I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Busersl ko BTOpoii py0e:xHO# aTTecTanuu
Buner Ne 13
1. 'a30BBIE TypOMHBI, IpOLIECC PACIIMPEHNS B Ta30BOH TypOuHe U BEIOOp uncina ee cryneHeil. Oco0eHHOCTH TYpOHHHBIX
CTyIICHEe! Ta30BON TypOUHSEI.
2. CxeMa KOHJCHCAI[MOHHON YCTAaHOBKU M YCTPOHCTBO KOHJeHcaTopa. CxeMa KOHICHCAIMOHHON YCTAaHOBKHU U €€ 3JIEMEHTHI.
3. TypOuHnsI ¢ ABYMS perynupyembiMu oTOopamu napa (tun I1T), auarpaMmsl pexXHMOB.
IMoanuck npenoxasarest Hoanuck 3aBenyrouero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIH HepTAHON TexHMYecKHil yHuBepcuTeT uM.akal. M.JI. MuiinoHmukoBa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnuka u rugpasjiuka"
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "Ilaposeie U ra3oBbie TYypOMHBI"
Bunersl Ko BTOpOii pyGeskHOl aTTecTanuu
Buaer Ne 14
1. ITocTpoeHne TEIUIOBBIX XapaKTEPUCTHK KOHAECHCATOPA IIPH M3MEHEHHUH PacXo/a mapa, TEMIepaTypsl U pacxoa

OXJIaXKIAIOIIEH BOJBI.
2. ObecneueHne Ha/IEKHOCTH OCHOBHBIX 3JIEMEHTOB MAPOBBIX TypOHH: pacdeT OCeBBIX YCHIIMHA B BAJIOIPOBOIE TypOoarperara

¥ croco0bl nx KoMneHcanuu. Crtarndeckasi IPOYHOCTh pabOYMX JIONATOK CTYIEHEH.
3. O06mmas XxapakTepuCcTHKa EPEMEHHBIX PeKUMOB: [IoHATHE TIepeMEHHOT0 (HEpacyeTHOI'0) pesKMMa TypOMHHBIX PELIETOK U
TypOMHHOH CTYIICHH.

Iopnucek npenonasarens Iopnuck 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes
I'po3HeHckmii rocygapcTBeHHbI HePTAHOI TeXHNYecKHii yHuBepcuTeT uMm.akaa. M.JI. MuiinoHIuKoBa

HucruryT "DHepreruku’



Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucnuniauna "IlapoBeie U ra3oBbie TYpOMHBI"
BuJiersl Ko BTOPOIii pyOe:kHO# aTTecTaluu
Buaer Ne 15

1. Ha3HaueHne KOHAEHCAIMOHHBIX YCTpOUCTB. Tumbl KoHAeHcaTOpoB. KOHCTpYyKIMS TOBEPXHOCTHOTO KOHIEHCATOPA.
2. CxeMa KOHJCHCAITMOHHON YCTAaHOBKHU M YCTPOHCTBO KOHAeHcaTopa. CxeMa KOHICHCAIMOHHON YCTAHOBKHY M €€ 3JICMEHTHI.
3. Pac4eTsl Ha MPOYHOCTH OCHOBHBIX AETalIel CTaTOpa TypOUHBI: KOHCTPYKIMU U PAacUEThl TONIIMHBI KOPITyCOB TYpOUH;
HaIpsHKEHHOE COCTOSHHE (hIIaHLIEBOTO pa3beMa KOpITyca; OLIEHKH HaJeKHOCTH IuadparM; MaTepuasl, IPUMEHIEMbIC IS

H3IrOTOBJICHUS MAPOBLIX Typ61/IH.

IHoanucey npenogasareis IMopnuck 3aBenyromero kapeapoi "T u I'" P.A-B. Typiayes
I'po3neHckuii rocyiapcTBeHHbIi HedTSAHOIM TeXHHYeCKHI yHUBepcuTeT uM.akaa. M.JI. Mu1ainoHmuKoBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiuka'"
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiersl ko BTOpoii py0e:kHO# aTTecTanuu
Buaer Ne 16

1. OcoGeHHOCTH peryaupoBaHus TeruioGpuKkaMoHHbIX TypOuH. [loBopoTHBIE TUuadparMel.
2. TemmnepaTtypa KOHJEHCATa U €ro IepeoxiaxkaeHue. 30Hbl MacCOBOM KOHJCHCAIIUU U oXnaxxaeHus. [lapoBoe conpoTuBieHue

KOHJIGHCATOopa.
3. IlepexoaHble IPOLIECCH PEryIUPOBAaHUS TypOUH.

IMoamucek nmpenogaBaTeas IMoanucek 3aBeaywomiero kadgeapoii "T u I'"' P.A-B. Typayes
I'po3HeHckmii rocyfapcTBeHHbIH He(pTAHON TexHMYecKMil yHUBepcuTeT uM.akal. M.JI. MuiinoHmukosa
Hucruryt "JDHepreruxku"

Kadeapa "Tensorexunka u rugpasiauka’

I'pynna «30I1-24»  Cemectp «5»

Jucouniuna "IlapoBblie u ra3opble TypOUHBI"

Bunersl ko BTOpOii pyGeskHOl aTTecTannu
Buaer Ne 17

1. Ha3zHaueHHne KOHICHCAMOHHBIX YCTPONUCTB. THIIBI KOHACHCATOPOB. KOHCTPYKIMA OBEPXHOCTHOTO KOHIEHCATOPA.
2. TypOuHsSI It KOMOMHHUPOBAHHOM BBIPAOOTKH TEIUIOBON M AJIEKTPUIECKON SHEPTHH.
3. Mcnonb30BaHue MOTEPH C BHIXOIHOM CKOPOCTHIO B cTyneHsx. KoadduimenT Bo3Bpara Terna. [lorepu ot apoccennpoBanus

BHE NPOTOYHOH 4aCTH TYpOHHBI.

Hoanucey npenoaasareJisi Hoanucek 3aBenyromero kageapoit "T u I'" P.A-B. Typayes
I'po3HeHckmii rocygapcTrBeHHbIH HepTAHON TeXxHMYecKHi yHUBepcuTeT uM.akaa. M.Jl. MuwInoHIIMKOBa
HMucruryr "JHepreruxku'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl ko BTOpOii pyGeskHOl aTTecTanuu
Buner Ne 18

1. IToxa3arenu sxkonomMuuHocT I'TY u cnioco6s! nx nossimenus. [Ipumenenne I'TY B TenoBsix anexrpoctanimsax ['TY-

T,
2. TCHJ’IOBLI@ IpoHeCcChl B KOHACHCATOPEC TCHHOBOﬁ 6anch KoHACHCATOpa. KOJ'II/I‘{CCTBO BO3/1yXa, NOCTyIIAroIIee B

KOHACHCATOP. HapIII/IaJ'IBHLIG JaBJICHUS ITapa U BO34yXa.
3. Cxema KOHHCHC&HHOHHOﬁ YCTAaHOBKHU U YCTpOﬁCTBO KOHACHCATOpa. Cxema KOHHCHC&HHOHHOﬁ YCTAaHOBKH U €€ 3JICMCHTHI.

IMoanuck npenoxasares Moanuck 3aBenyrouero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckuii rocyfapcTBeHHbIH He(PTAHON TeXHMYecKkHii yHuBepcuTeT um.akaa. M.Jl. MuIIHOHILHNKOBA
HuceTutyT "JHepreruxu"

Kadenpa "Tennorexnnka u rupaBiauka'"
I'pynna «901I1-24»  Cemectp «5»
Jucnuniauna "Ilaposeie U ra3oBbie TYypOMHBI"
Bunersl ko BTOpOii py0eskHON aTTecTalu
Buner Ne 19
1. Vcnionb30BaHue MOTEPH € BHIXOJHOM CKOPOCTHIO B cTrynensx. Koaddunuent Bozspara temia. [lorepu oT apoccenupoBanus

BHE POTOYHO 4aCTH TYpOHHBI.
2. CorioBble B HampapJsromue jgonaTkd. ComoBsie cerMeHThl. Kperenue.



3. OGecrnieueHne HaIe)KHOCTH OCHOBHBIX 3JIEMEHTOB MAPOBBIX TypOMH: PacuyeT OCEBBIX YCHIIMH B BaJIONPOBO/IE TypOoarperara
¥ croco0bl uX koMneHcauuu. Crarndeckasi HPOYHOCTh pabOYMX JIONATOK CTYIEHEH.

Moanuchk mpenoaaBareJisi Moanuck 3aBenymouero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIH He(pTAHON TeXHMYeckuil yHuBepcuTeT uM.akaa. M.Jl. MUJIMOHIIMKOB a
HucruryT "JDHepreruxu"

Kadenpa "Tennorexnuka u ruipaBiuka'
I'pynna «90I1-24»  CemecTp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI'"
Bunersl ko BTOpOii pyGeskHON aTTecTannu
Buaer Ne 20
1. KOMIOHOBKH 1 KOHCTPYKIMH KOH/IEHCATOPOB MapOBbIX TypOuH. [IpHHIMIIBI panioHaIbHOW KOMIOHOBKH TPYOHOTO ITy4Ka.

2. OceBble yCHIIHS TYPOUHBI IPH IEPEMEHHOM PEXUME.
3. Cmoco0sI (crcTeMBl) mapopacnpeaeneHns NapoBeIx TypOuH. [poccensHoe mapopacnpeaenenne. Comiosoe

napopacnpenaenenne. OOBOIHOE mapopacipeeiieHue.

Hoanucy npenogaBartes Hoanuck 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes
I'po3HeHcKkHii roCyAapCTBEHHbIH He(PTAHON TeXHHMYeCKHil yHUBepcuTeT uM.akal. M.JI. MuLIMOHIIUKOBA
HMucruryT "JHepreruxkn'

Kadenpa "Temnorexnnka u rugpaBiauka’

I'pynna «90I1-24»  CemecTp «5»

Jucouniauna "IlapoBeie U ra3oBbie TYpOMHBI"

Bunersl ko BTOpOii pyGeskHON aTTecTannu
Buner Ne 21

1. Pacnipesenenne naBIeHUI U TEIUIONIEPENa OB B CTYNECHAX TYPOHHBI IPH N3MEHEHHH PeXXnUMa pabOThI.

2. ObecrieueHne HaAEKHOCTH OCHOBHBIX HJIEMEHTOB MAPOBBIX TYPOHH: pacuyeT OCEBhIX YCHIINH B BaJIONPOBOIEe TypOoarperara
¥ crioco0bl nx koMneHcanuu. CrtaTndeckast IPOYHOCTh pabOUMX JIONATOK CTYIEHEH.

3. 3ajaun ¥ BUJBI 3aI0UT MAPOBBIX TYpOHH. 3aluTa OT HOBBIIIEHHUS CKOPOCTH BpamieHus. Pene oceBoro cisura.
[IpenoxpanurensHble 1 00OpaTHbIE Ki1anaHbl. CTONOPHBIE U OTCEUEHHBIC KiamnaHbl. CepBOMOTOPHI KIIAIIAHOB.

IMoamucek npenogaBaTeas Ioanucek 3aBeayromiero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckHii rocyAapcTBeHHbIH He(PTAHOM TeXHNMYecKHil yHUBepcuTeT uM.akal. M.JI. MulIMOHIIUKOBA
HMucruryT "JHepreruxu'

Kadeapa "Tensorexuuka u rugpaBiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Busersl ko BTOpoii py0e:xHO# aTTecTanuu
Buner Ne 22
1. KoHCTpyKIMHM MOIIMITHUKOB BAJIOTIPOBOIA TAPOBBIX TYpOMH. ABapuiiHas cMmaska TypOun. TypOuHHOE Macio. DIeMeHTHI

CHCTEM MAaCIOCHA0XKEHHUS.
2. IToxazarenu s3xoHOMUIHOCTH I'TY 1 cioco6s! ux noBsiieHus. [Ipumenenne I'TY B TernoBsIx anekrpocTaniusax ['TY -

TOLI.
3. l'a3oBBIe TypOMHEI, IPOIIECC PACIIUPEHHUS B Ta30BOM TypOUHE 1 BBIOOD yHcia ee cTyneHeid. Oco0eHHOCTH TypOUHHBIX

CTyIICHEe! Ta30BOH TYypOUHBI.

Hoanucy npenoaaBareJisi Hoanucek 3aBenyromero kageapoit "T u I'" P.A-B. Typayes
I'po3HeHckmii rocygapcTBeHHbIH HepTAHON TexHMYecKHil yHuBepcuTeT uM.akaa. M.JI. MuiinoHumukosa
HucTuTyT "JHeprerukn"
Kadenpa "Tennorexnuka u rupaBiauka'"
I'pynna «30I1-24»  CemecTp «5»
Jucounauna "IlapoBble U ra3oBbie TYpOMHBI'"
Bunersl kKo BTOpOii pyGeskHoOl aTTecTanuu
Buaer Ne 23

1. Cuctemsl mapopacnupeneiaeHus TypOuH.
2. Cxema ycTpOWCTBa aKTHBHON M peakTUBHOM TypOWHBL. [10HATHE PETYNINPYIONINX U HE PETryIHpPYEMbIX CTyICHEH.
3. Potopsl TypOMH 1 uX KOHCTpYKIMH. Kperenue neraneii Ha Bairy. Pacder nuckoB Ha mpodHOCTh. Pacder Bana Ha
npouHocTs. Kputnueckas yactoTa BpalieHus poTopa. Marepualsl JUCKOB, BaJIOB, LIEIbHUKOBAHHBIX POTOPOB.

Coenunurensusle MyQThl. BagonoBopoTHOE yCTPOHCTBO.

Iopnucek npenonasarens IMopnuce 3aBeayromero kapeapoi "T u I'" P.A-B. Typayes



I'po3HeHckmii rocyaapcTBeHHbIH HepTAHON TexHMYecKHil yHUBepcuTeT uM.akaa. M.JI. MuiinoHumukosa
HnacTutyT "JHepreruxkn"
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  CemecTp «5»
Jucuuniauna "Ilaposbie u ra3oBble TYypOUHbI"
Buiersl ko BTOpoii py0e:kHO# aTTecTanuu
Buaer Ne 24

1. XomocToit xon Typ6oarperata. MoTopHEIH pexkum. Pexxum ropsdero Bpamaromerocs pesepba. CeTka OTHOCHTEIIBHBIX
pacxomos.
2. IIpumenenue I'TY Ha Ga3e aBUAllMOHHBIX JBUraTeseH.
3. Temneparypa KOHAEHCATa U €ro IepeoxiiakJeHue. 30HbI MacCOBOM KOHEHCauu 1 oxnaxaeHus. [lapoBoe conpoTuBieHue
KOHJIEHCaTopa.

IHoanucey npenogasareis IMoanuck 3aBenyromero kapeapoi "T u I'" P.A-B. Typayes

5.2.1 OOpa3en TecTOB KO BTOPOil py0e:KHOil aTTecCTALMHU

[Tapora3oBeie JI€KTPOCTAHIIMN 00BEIUHSIOT B ce0e:

A [TapocunoByo 1 ra30TypOMHHYIO SHEPreTUYECKUE YCTAaHOBKH;
B. [TapocuioByto U 1M3€NIbHYIO SHEPTETUYECKUE YCTAaHOBKU;

C. ["a30TypOMHHYIO U BETPOIHEPIeTUUECKYIO YCTAHOBKU;

D. ATOMHYIO ¥ TUJPOAIIEKTPOCTAHILINY;

ANSWER: A

B npocreiinem cirydae noBepXHOCTH Harpesa Koraa-yruinsaropa III'Y cocTosaT u3 Tpex 31eMeHTOB:
A. bapabana, sxpaHHbBIX TPYO, TOIIKU;

B. DKkoHOMaii3epa, bapabana, BO3yXOIMOA0TPEBATEIIS;

C. DKoHOMai3epa, ucrapuTes naporneperpeBaress;

D. DKpaHHBIX TpyO, 3KOHOMAaM3epa, aporeperpeBaTes;
ANSWER: C

B sxoHOMaii3epe kotina-yrunusaropa [1I'Y, mpoucxoauT HarpeB MoCTynarIei:
A. ITuTaTenpHOM BOJBI;

B. XUMHYECKH OYUIIICHHOM BOJIBI,

C. TexHUUEeCKON BOJHI;

D. IInTbEeBOM BOMEI;

ANSWER: A

OO6pa3yromuiics Ha BBIXOZE U3 MaporeperpeBaTes nap HarnpaisieTcs B:
A. B razoByto TypOuHy e, pacuupsisich, COBEpIIAET padoTy;

B. B mapoBoii koTen rae, pacumpssck, CoBepiiaeT padbory;

C. B mapoByto TypOuHY, e, paciupsschk, COBEpIIaeT padoTy;

D. B Bonorpetinblit KOTeN rae, pacuupssch, COBEpIIAET padoTy;
ANSWER: C.

DHepreTU4ecKre yCTAHOBKH, B KOTOPBIX TEIUIOTAa yXOaAmux razoB I'TY npsamMo wim KOCBEHHO
UCTIOJIBb3YeTCs JUIs BEIPAOOTKH 3JIEKTPOIHEPTHH B TAPOTYPOMHHOM LIUKJIE 3TO:

A. [TapoTypOuHHBIE YCTaHOBKY;

B. I"a30TypOMHHBIEC YCTAaHOBKH;

C. KonneHcannonHble ycTaHOBKY;

D. CranuoHapHble yCTaHOBKH;

E. [Tapora3oBsle yCTaHOBKHY;

ANSWER: E

Yrum3zauunonssie [1I'Y. B 3Tux ycranoBkax:

A B sTux ycranoBkax Temio yxonsamux rasos ['TY, cogepkammx 10CTaTOYHOE KOJTHMYECTBO

KHCJIOPO/Ia, HAIIPABJISIETCS B YHEPIETUYECKUM KOTEJ, 3aMeIasl B HEM BO3AYX, 10/1aBAEMBbIN TyThEBBIMU
BEHTHJIITOPAMHU KOTJIa U3 aTMOC(eEpsI;

B. B 3THX ycTaHOBKaX pereHepaTUBHBIE [10IOTPEBATENN OTKIIIOYAIOTCS OT MAPOBOI TypOMHBI, a
TEIIO yXoaamux ra3os ['TY HampasiseTcs 1 ogorpeBa NUTaTeaIbHOM BOIBI B JHEPIeTUYECKOM
KOTJIE;



C. B sTux ycranoBkax temio yxoaamux razoB ['TY yrunusupyercs B BOAOTPEHHBIX KOTIAX C
MOJTyYEHUEM Tapa BHICOKHUX MapaMeTPOB, UCTIOIb3yEMOT0 B TAPOTYPOMHHOM ITUKIIE;

D. B sTux ycranoBkax temino yxongmux razoB ['TY yTunusupyercs B KOTJIaX-yTHIN3AaTOPax ¢
MOJTy4YEeHUEM TTapa BHICOKHX MapaMeTPOB, UCTIOIb3YEMOT0 B MAPOTYPOUHHOM IIHKIIE;

ANSWER: D.

[To rmaznauenuto [1I'Y moapasnensroT Ha KOHACHCAIMOHHBIC U Terodukaonnsie. [Tonobpath
IpaBUJIbHbIC BAPUAHTHI OTBETOB:

A. Konnencanunonnsie [1I'Y BbIpaObaThIBalOT AIEKTPOIHEPTHIO M TEILIO JJII HATPEBA CETEBOW BOJIBI B
MOIOrPEeBaTEISIX, MOAKIIOYAEMBIX K MTAPOBOH TypOUHE;

B. Konnencammonnsie [1I'Y BbIpabaThIBalOT TEIUIO JJIsi HATPEBA CETEBOM BOJBI B MOJIOTPEBATENISX,
MOAKIIOYAEMBIX K MTAPOBOM TypOUHE;

C. Konpnencanuonnsie [1I'Y BbIpaObaThIBalOT TOIBKO JIEKTPOIHEPTHUIO;

D. Tennodukanuonnsie [1I'Y BeIpabaThIBAIOT TOJIBKO IEKTPOIHEPTHIO;

E. Temnopukanuonnsie I1I'Y BbIpabaThIBaIOT IEKTPOIHEPTUU U TEIUIO ISl HATPEBA CETEBOM BOJIBI
B [TOJIOTPEBATENSIX, TOAKIIOYAEMBIX K TAPOBOH TypOUHE;

F. Temnmodukanmonnsie [11'Y BeIpabaTHIBAIOT TETIO JIJIS HATPEBA CETEBOM BOJIBI B ITOOTPEBATEIISIX,

MOJIKJIFOYAEMBIX K TApOBOM TypOHHE;

ANSWER: Cu E

Yrwmszaunonssle [1I'Y. B atux ycranoBkax temio yxoasamux razos ['TY Hampasisercs B:

B sHeprernueckue KOTIbI,

B napoBbie KOTIIBI;

B KOTaBI-yTHIIN3ATOPBI;

B kamepy cropanus;

B pereneparuBHbI€ 1OOTPEBATENN;

ANSWER: C

Copocusie [II'Y ¢ HU3KOHATIOPHBIM ITAPOTEHEPATOPOM. B 3THX yCTaHOBKaX TEIUIO yXoasamux ra3os ['TY
HaIlpaBJIseTCs B:

A B sHeprernueckue KOTIbI,

B B napossie KOTIBI;

C. B KOTABI-yTHIN3ATOPBI;
D
E

moowp

B kamepy cropanus;
PerenepatuBHbIe 11010rpeBaTENH;

ANSWER: A

Cawmpbie coBpemenHbie [1I'Y BBITIONHSIOTCS:
A OAHOKOHTYPHBIMU;

B. JIByXKOHTYPHBIMY;

C. TpexkoHTypHBIMY;

D. YeThIpeXKOHTYpPHBIMU;

E. MHOTOKOHTYpPHBIMY;

ANSWER: C

[To uncny BanoB Typ6oreneparopos III'Y nensrcs Ha:
A. OnHoBaJIbHEIC,

B. JIByXBajbHBIE;

C. TpexBanbHbIe;

D. YeTbIpexBalbHBbIE;

E. MHoroBaJIbHBIE;

ANSWER: AuE
[TapoBo¥i KOTEN C €CTECTBEHHOUN IUPKYISALUEH 3TO:

A. COBOKYHHOCTL YCTpOﬁCTB, OGCCHe‘-II/IBaIOH_[I/IX O6paBOBaHI/Ie napa ujin FOqueﬁ BOJBI IIYTCM
moaBoaa K HUM TETJIOBOM SHEPTHUHU OT CIKUTAa€MOT'O TOILIMBA,
B. COBOKYHHOCTL YCTpOﬁCTB, B KOTOPOM IMPOUCXOOUT CIKUT'aHUC ra3006pa3Horo HJIN XKXUIKOI'O

TOTUIMBA C TIEJTBIO MTOJTYICHHS ITPOTYKTOB CrOpPaHUs TPeOYEeMOU TeMITepaTyphI;
C. COBOKYITHOCTB YCTPOMCTB Cy>Kalllel I KOHJICHCAINH Tapa, OTpadoTaBIIEro B TypOHHE;



D. COBOKYITHOCTB YCTPOMCTB HUCIIAPUTENH, KOTOPOTO pabOTaeT Ha MPUHIIMIIE MHOTOKPATHOU
€CTECTBEHHOM IUPKYJIAIMH paboyero Teia no Tpakty 6apadan — omyckHas TpyOa — ucnapuTesb —
OapabaH 06e3 UCIIOIB30BaHUSI IIUPKYISIIUOHHBIX HACOCOB;

ANSWER: D.

Ha III'Y —TO1l koMmOuMHUpPYETCSs: TPOU3BOICTBO

A. DNEeKTPOIHEPTUH;

B. TennoBoii sHEpTUY;

C. DNEKTPUUECKOHN U TEIIOBOM 3HEPIUN;

D. DHepruu BeTpa M COJHLA;

E. Temnna u ropsueil BOAbI;

ANSWER: C

[TaporazoTypOUHHBIE TEIIOBBIE JIEKTPOCTAHIIUH — 3TO:

A. DNEeKTPOCTaHIINK O0ILIEro MOJIb30BaHuUs, KOTOPbIE 00CIIY>)KMBAIOT BCE BHJIbI MOTpeOUTENEH paiioHa
(IpOMBIIJIEHHBIE TPEANIPUATHS, TPAHCIIOPT, HACEJIEHUE U T.11.);

B. DNeKTPOCTaHIINH, 00CTY>KUBAIOIUE TETIOBON U 3JIEKTPUUECKON IHEPrHeil KOHKPETHBIE
IIPOU3BOJICTBEHHBIE IPEAIPUITHS UIH UX KOMILIEKC;

C. DNEeKTPOCTaHIINH, KOTOPBhIE OCHAIAIOTCS apoTypOouHHbIMU ycTaHoBKamu (ITTY), kotopeie st

peoOpa3oBaHus TEIUIOBOM SHEPIUU B MEXAHUYECKYIO UCIIOJIb3YIOT CAMYIO CI0XKHYIO, CAMYIO MOLIHYIO U
Ype3BhIYAITHO COBEPIICHHYIO YHEPTETHUECKYIO MAIINHY - TAPOBYIO TYpPOUHY;

D. DNEeKTPOCTaHIMH, KOTOPBIE OCHAILLAIOTCS Ta30TypOuHHBIMU ycTaHoBKaMu (I'TY), paboTatommmu
Ha ra3000pa3HOM WJIH, B KpalfHeM Cilydae, )KUIKOM (JIU3eIbHOM) TOIUIUBE;
E. DNEeKTPOCTaHINH, KOTOPbIE KOMIUIEKTYIOTCS Iapora3oBeiMu ycraHoBkamu (I1T'Y),

npenctaBisirormumu komOouHanuio I'TY u [ITY, uyto nmo3Bossier 006ecneynTh BHICOKYI0 SKOHOMHUYHOCTD;
ANSWER: E

DNEKTPOCTaHIMH, KOTOPbIE OCHAIIAIOTCS Ta30TypOuHHbIMU yecTanoBkamu (I'TY), paboTatonumu Ha
ra3000pa3HOM WJIH, B KpalfHEM clTydae, JKUJKOM (JIU3eIbHOM) TOILTUBE — 3TO

PalioHHBIE 31E€KTPOCTAHIINY;

[TIpoMbIIIEHHBIE ANEKTPOCTAHLINY;

[TapoTypOHHHBIE TIEKTPOCTAHIUY;

[Ma30TypOMHHBIEC TETUIOBBIE YJIEKTPOCTAHIINH;

[Tapora3oBsle TEIIOBBIE JIEKTPOCTAHLIUH.

ANSWER: D.

[To TUMy TEMIOCUIOBBIX YCTAHOBOK, UCTIOIB3yeMbIX Ha TOC nis mpeoOpa3zoBaHUs TEILIOBOW YHEPTHH B
MEXaHUYECKYIO YHEPTUIO BPAIICHHS pOTOPOB TypOoarperaToB, pa3inyaror:

mooOw>

A [TapoTypOUHHBIE 3IEKTPOCTAHIINH;
B. ["a30TypOuHHBIE AIEKTPOCTAHIINY;
C. ITapora3oBsle 3JIEKTPOCTaHLINY;

D. Bce oTBeTHI IpaBUIIBHEIE;
ANSWER: D.

Pa6ouum Tenom I'TY cayxut:

A IIpoayKTBI CrOpaHus TOIUINBA;
B [Ieperpertslit BoasiHON Map;

C. Bnaxxnsiit BogsHOM M1ap;

D Brnaxnsiii BO311yX;

E. Bce oTBETHI BEPHBI;
ANSWER: A

Pabounm Tenom IITY ciyxut:
[IponyKThI cCropaHus TOILINBA;
Ileperperslil BOAsIHOM Iap;
Brnaxxnsiit BogsiHOM nap;
Cyxo011 HaChIIIEHHBIN Nap;
Brnaxnsiii BO311yX;

. Bce oTBeTHI BEpHBI;
ANSWER: B

["a3oBas TypOuHa — 3TO:

COow>

mm



A. DHepreTuveckas TypOoMaIinHa, 3JIEMEHT MapoBOro Typboarperara, mpeoopa3yomui
MOTEHIMATBHYIO SHEPTHUIO TTapa BEICOKHMX MapaMeTPOB B MEXAaHUYECKYIO SHEPTHUIO BPAIICHUS €€ pOTOpa,
MIPUBOJISAIIETO JIEKTPOTCHEPATOP;

B. TypOomarmmna, mpeodpasyroriasi MOTEHIIUAIBHYIO YJHEPTHIO MPOJIYKTOB CTOPaHUs, TOTyYCHHBIX B
KaMepe CropaHusi, B MEXaHUYECKYI0 SHEPTUI0 BPAIICHUS €€ POTOpa, KOTOPbIi MPUBOAUT KOMIIPECCOP U
DIIEKTPOTEHEPATOD;

C. TypOuna, orpaboTaBinii map KOTOPOI MOCTYIMAET B KOHIEHCATOP;

D. TypOuHa, cOXpaHsrOIIass HEU3MEHHBIM CBOE MECTOIOJIOKECHHE TIPH IKCILTyaTaIUH;

E. [TapoBast TypOuHa Tumna P ¢ KOHEYHBIM J1aBiieHHEeM, 0OJIbIIe aTMOC(HEPHOTO;

ANSWER: B

KIIJI III'Y cocraBmusert:

A. 15-25%

B. 35—36 %;

C. 45-65%;

D. 60-80%

ANSWER: D.

5.3 buJieTsl K 3a4eTy 1O JUCHUIIHHE
«IlapoBble U razoBble TYPOUHBD)

I'po3HeHcKMii rOCYyJapCTBEHHBIN He(PTAHOM TeXHHYECKHI yHUBepcuTeT UM. akaj. M.JI. MuIMOHIIUKOBA
HMucruryT "JHepreruxkn'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiers! k 3auery
Buaer Ne 1

1. OcoGeHHOCTH TTapaMeTPOB TAPOBBIX M TA30BBIX TYPOHH LIS APOTa30BhIX YCTAHOBOK C OIHO, IBYX U TPEXKOHTYPHBIMH
KOTIIaMH-yTHIU3aTOPaMH.
2. SIBnenue nomnaxa ['TY, KoHCTpyKUMH Kamep cropanus. llepeMeHHble pexxuMbl akciutyarauuu I'TY, nepemeHHble
pexumsbl I'TY, myck ra30TypOMHHBIX yCTaHOBOK, CHCTEMBI 3allIUTHl M aBTOMAaTHYECKOT0 peryiuposanus ['TY.
3. MeToanKa TEIJIOBOTO ¥ a3pOJMHAMUYECKOT0 pacyeTa TypOMHHON cTyneHH. MeToinKa aspoJHHaMHIECKOTO pacdera
TypOMHHOH CTYIECHU.

IMoanuck npenoxasarest IMoanucek 3aBeayromero kagenpoii "T u I'" P.A-B. Typayes

I'po3HeHcKkMii TOCYyJapCTBEHHBIN He(PTAHON TeXHMYeCKHI yHuUBepcuTeT UM. akaj. M.JI. MuiMoHIUKOBA
Hucruryr "JHepreruxku"
Kadeapa "Tensorexuuka u rugpaBiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Buiersl k 3auery
Buaer Ne 2

1. KoHCTpYKIUS CTYIIEHH OCEBOTO THIIA: CHCTEMa YPaBHEHUH IS pacyeTOB TEPMO- M Ta30JHHAMHYECKUX MPOIIECCOB B
MPOTOYHOM YacTH TYpOMHHOM CTYNEHH; TEIIOBas AHarpaMma IIpoIeccoB MpeoOpa3oBaHus YJHEPTUH B TypOUHHBIX pelIeTKax;
CTETIeHb PEaKTUBHOCTH TYPOMHHOI CTyTIeHH; TPEYTOJFHUKH CKOPOCTEH M METOJIMKA UX pacyera.
2. Pacuer pemeTok npu T03BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.
3. IIpoexTHpOBaHNE U KOHCTPYKIIMH CTYIIEHEH MapOBBIX TypOUH: 0COOCHHOCTH KOHCTPYKIHUI TypOMHHBIX CTyTIEHEeH IS
IWJIMHAPOB MAapOBBIX TYPOHH; IPaBMiIa UX MTPOSKTUPOBAHUS 1 HOPMATHUBHBIE JIOKYMEHTBI; 0OCOOEHHOCTH paJiiaibHO-0CEBBIX
CTyIHEHEH.

Hopnucek npenogasarens IMoanuce 3aBeayromero kagenapoit "T u I'" P.A-B. Typayes

I'po3HeHcKkMii rocyapCcTBEHHBIN He(PTAHON TeXHMYeCKHil yHuBepcuTeT UM. akaj. M.JI. MuiiMoHIuKoBa
HuceTutyT "JDHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucuuniauna "Ilaposbie u ra3oBble TypOUHbI'"
Buuersl k 3auery
Buner Ne 3



1. Mcionb30oBaHue a3pOIMHAMUYECKUX XapaKTEPUCTHK PEIISTOK MPH UX pacueTe. Hopmanu Ha mpoduiu COMIOBhIX U
pabouunx jonarkax. Y cCIOBHbIC 0003HAYCHUS TUIIOB POQHIICH.

2. KoHCTpyKIMSI CTYIIEHH OCEBOTO TUIA: CUCTEMa YPAaBHEHUH JJIsl paCyeTOB TEPMO- U ra30JMHAMHUYECKUX MPOLIECCOB B
MIPOTOYHON YaCTH TypOMHHOW CTYIIEHH; TETUIOBAs UarpaMMa MpoIeCCOB MPeoOpa3oBaHUs SHEPTHU B TYPOUHHBIX pelIeTKaX;
CTETICHh PEAKTUBHOCTH TYPOUHHON CTYTICHHU; TPEYTOJBHUKN CKOPOCTEH W METOJIMKA X pacueTa.

3. TepmoguHaMuyecKui UK U cxembl ['TY.

Hoanucy npenogaBartes Moanuck 3aBeaymwiero kapeapoii "T u I'" P.A-B. Typayes

I'po3neHckmii rocyaapcTBeHHbIH HepTsIHOI TexHMYecknii yHuBepcuTeT M. akaa. M.JI. MIJLUIHOHIKOBA
HMucruryr "JHeprernxkn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «30I1-24»  Cemectp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiersl k 3auery
Bujer Ne 4
1. SIBnenune nomnaxa I'TY, KoHCTpyKunU KaMep cropanusi. IlepeMeHHbIe peskuMbl 3kcIuryatanuu I'TY, nepemeHHble
pexxumsl I'TY, myck ra30TypOMHHBIX YCTaHOBOK, CHCTEMBI 3alIUTHI K aBTOMATHYeCKOTro perynmupoBanust [ TY.
2. Pacder pemeTox npu JO3BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
3. Potopsl TypOuH 1 ux KoHCTpyKIuH. Kperienue neraneii Ha Bairy. Pacuer quckoB Ha mpodHocTh. Pacder Bana Ha
npodHocTh. KputHueckas yacToTa BpaleHUs: poTopa. MaTepuaisl AUCKOB, BAJIOB, 1IEIbHUKOBAHHBIX POTOPOB.
CoenunutensHbie MyQThl. BagonoBopoTHOE yCTpOHCTBO.

IMoamucek nmpenogaBaTeas IMoanucek 3aBeayromero kagenpoii "T u I'" P.A-B. Typayes

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHONH TeXHMYeCKU yHUBepcuTeT UM. akal. M.Jl. MuIiuoHIMKOBa
Hucruryt "JDHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynmna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposble u ra3oBble TypOMHBbI"
Buiersl k 3auery
Buier Ne 5

1. OnpenerneHne OCHOBHBIX F€OMETPHUUECKUX TapaMeTpoB (CpeAHUl TuaMeTp, BBIXOAHbBIE BHICOTHI, YTJIbI BEIX0/1A TIOTOKA, THIT
npoduIIs JIOATOK, Yrilbl yCTAHOBKH NPOMWUIIS, BEIMYMHBI XOP/I, OTHOCUTENIbHBIE U a0CONIOTHBIE IATH JIOTIATOK, 3a30PbI 1
HepeKpsIH U T.11.). CTeneHb napuuanbHOCTH.
2. IIpoexTHpOBaHNE U KOHCTPYKIMH CTYIEHEH MapoBhIX TYpOMH: 0COOCHHOCTH KOHCTPYKIMHA TYpOMHHBIX CTyNeHEeH [yis
[IIMHIPOB ApOBBIX TypOWH; MpaBwiia UX IPOEKTUPOBAHUS M HOPMATHBHBIE JOKYMEHTHI; 0COOEHHOCTH PaJdaIbHO-0CEBBIX
CTyIIEHEH.
3. Kimaccugukanus 3J1eKTpHIeCcKIX CTAaHIMA U MECTO TypOOMAIIMH B HUX: MapKUPOBKH MapoBeiX TypouH TOC u ADC u
OCHOBHBIE CBEJICHHS 00 NX KOHCTPYKIUX. POJIb Mapo- ¥ ra30TypONHHBIX YCTaHOBOK B SHEPI€THKE U JPYTHX OTPACIIAX.

Hoanucey npenoaasareJisi Hoanuce 3aBenyromero kapeapoit "T u I'"' P.A-B. Typayes

I'po3HeHcKUii rocyaapcTBeHHbIN He(PTSAHOI TeXHUYecKkuil yHMBepcuTeT UM. akaa. M./{. MuinoHmukoBa
HMucruryT "JHepreruxu'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Bunersl k 3auery
Buner Ne 6
1. MeToaunka pacuera TypOMHHOH CTYIIEHH: BHIOOP HCXOJHBIX XapaKTEPUCTHK U NapaMeTpOB TYpOUHHOI cTynenu. Meroauka
pacueta TypOuHHO# ctynenu ¢ d/11710...13;
2. Cratuctuueckas XapakTepHCTHKa PeryJIMpoBaHus TypOoreHeparopa.
3. Mcionb30BaHme a3pOIMHAMUYECKUX XapaKTePUCTHK PEIIeTOK IpH uxX pacueTre. Hopmanu Ha mpoduin cOmIoBIX U
pabounx nonarkax. Y CcIOBHBIE 0003HAUEHHS TUIIOB IPO(HIIEH.

IMoanuck npenoxasares MMoanuck 3aBeayromero kapeapoii "T u I'"' P.A-B. Typayes

I'po3HeHckMii rocyaapcTBeHHbIH He(pTAHON TeXHMYecKHil yHUBepcuTeT UM. akaa. M.JI. MuianoHmukosa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnnka u ruapabiuka"
I'pynna «901I1-24»  Cemectp «5»
Jucounnuna "IlapoBeie U ra3oBbie TYpOMHBI"
Bunersl k 3auery
Buier Ne 7

1. [Ipumenenne ['TY Ha 6a3e aBHAIIMOHHBIX JIBUTATEIICH.



2. [Tapossie TypOunst st [1I'Y: ocobenHocTn pacyera U IpoeKTHpoBaHus naposbix TypouH st [1I'Y. Konctpykiun Typoun
st [IT'Y yrunmnzanuonnoro Tuna. KoHerpykuuu TypOuH 1S TEIIO(UKAIMOHHBIX IapOTra30BhIX YCTaHOBOK.

3. OmpeziesieHre OCHOBHBIX T€OMETPHUYECKUX ITAPaMETPOB (CPEAHUIT JUaMeTp, BBIXOIHBIE BEICOTHI, YTJIbl BEIX0A IIOTOKA, THIT
npoduIIs JIOTAaTOK, YIIIbl yCTAHOBKH MPO(UIIA, BEIMIHHBI XOPA, OTHOCUTEIbHBIEC 1 a0COTIOTHBIC LIATH JIOTATOK, 3a30Pbl U

MIEPEKPHIH 1 T.11.). CTeIeHb MapIiralTbHOCTH.

Hoanucy npenogaBartes Moanuck 3aBeaymwiero kapeapoii "T u I'" P.A-B. Typayes

I'po3HeHckmii rocyaapcTBeHHbIN He(PTSAHON TeXHMUYeCKU yHUBepcuTeT uM. akaa. M.Jl. MuuUInOHIIMKOBa
HMucruryr "JHeprernxkn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucouniuna "IlapoBbie U ra3oBbie TYpOMHBI"
Bunersl k 3auery
Buaer Ne 8
1. T'a30BBIC TYpOHMHEIL, IPOIIECC PACIIMPEHHUS B Ta30BOI TypOUHE U BEIOOD Urcia ee cTyneHeil. OcoOeHHOCTH TypOUHHBIX
CTyIICHEW Ta30BOH TYpOUHEI.
2. OmpezerneHne BBIXOAHON CKOPOCTH NP PacHIMPEHHH ra3a B HETIOBIDKHOM KaHane. Kputudeckne nmapamMmerpsl 1
KpuTHueckas ckopoctb. Kpurnueckuii pacxon. IlpuBeneHnsiii pacxon. MismMeHeHNe IPOXOJHOIO CEYEHU KaHala B
3aBHCUMOCTH OT OTHOCHTENBHOTO JaBIICHHS.
3. OCHOBHBIC IPEUMYIIECTBA MHOTOCTYIICHYATHIX TYpOUH.
IMoamucek nmpenogaBaTeas IMoanucek 3aBeayromero kagenpoi "T u I'" P.A-B. Typayes
I'po3HeHcKHii TOCYyJapCTBEHHBIN He(PTAHOM TeXHHYECKHI YHUBepcuTeT uM. akaa. M.Jl. MWUINOHIIMKOBA
Hucruryt "JHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucnuniuna "IapoBble u ra3oBble TypOMHBbI"
Buiersl k 3auery
Buaer Ne 9
1. IToHsATHE MOIIHOCTH: HJIeaJIbHOW TYpOUHBI, BHYTPEHHEH, 3 QEKTUBHOM, DIIEKTPHUYECKOI, HOMHHAILHOM U pacyeTHOI.
AobcomotHbie U oTHOCUTeNnbHbIe KITJI.
2. Bei0op TypOMHHBIX peIeToK i TYpOMHHBIX CTyIEHEeH: reOMeTpUIEeCKHe, Ta30IMHAMUYECKHIE U PEKUMHBIE
XapaKTepUCTHKH TYpOUHHBIX PELIETOK; BRIOOP TUIA JOMATOK JJIS PEIIeTOK CTYIEHEH; OIpeaeneHne SKOHOMIUYHOCTH

COIIIOBOM U pabodeil pemeTok.
3. AGCOJIIOTHBIE ¥ OTHOCHUTEJIbHBIE CKOPOCTH TIOTOKA B CTYIIEHH U UX orpezesieHue. TpeyroJbHUKN CKOPOCTeH B TYPOMHHON

CTYIICHH.

Hoanucey npenoaasareJisi Hoanuce 3aBenyromero kapeapoit "T u I'"' P.A-B. Typayes

I'po3Henckmii rocyaapcTBeHHbIH He(PTAHON TexHMYecKkHil yHUBepcuTeT UM. akaa. M.JI. MuiinoHmukoBa

HMucruryr "JHepreruxku'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiers! k 3auery
Buner Ne 10

1. IIpeoOpazoBanue sHepruy Ha padouux jonarkax. OKpyKHOE U 0CEBOE yCHIIME IIOTOKa Ha JlonaTtkaX. MOIIHOCTb 1
ylenpHas paboTa CTyIeHH.
2. OgnoBaneHble I'TY ¢ perenepanueii. Cnoxxssle U MHOroanbsHbsie ['TY.
3. OmpezierieHre OCHOBHBIX T€OMETPHUYECKNX MTAPaMETPOB (CPEAHUH AUAMETpP, BBIXOIHBIE BHICOTHI, YTJIbI BHIXO/a OTOKA, THIT
npoduIIs JIOTIATOK, YIIIbl yCTAHOBKH NPOMWUIIS, BEIMYHHBI XOP/I, OTHOCUTEIbHBIC M a0COIOTHBIE IATH JIOTIATOK, 3a30PBI U

MepeKpsIH U T.11.). CTeneHs napuuaibHOCTH.

IMoanuck npenoxasartes Moanuck 3aBenyromero kapeapoii "T u I'" P.A-B. Typayes
I'po3HeHcKkmii rocyapcTBEeHHBI He(PTAHON TeXHMYeCKHil yHuBepcuTeT UM. akaj. M.JI. MuiMoHIuKoBa
HucTuTyT "JHepreruxkn"

Kadenpa "Tennorexnnka u rupaBiauka'"

I'pynna «901I1-24»  Cemectp «5»

Jucnuniauna "Ilaposeie U ra3oBbie TYypOMHBI"

Bunersl k 3auery
Buner Ne 11



1. OcoGeHHOCTH pacueTa CTYNEHH C «UIMHHBIMIY JlonaTkaMu. [IoHsTHE «IITMHHBIX» JIONAaTOK. MI3MeHeHNe peaKTHBHOCTH 10
BBICOTE JIONIATKX. MeTo bl TPOQHUIMPOBAHHUS JUIMHHBIX JIONaTOK. KOHCTPYKTHBHOE BBHINIOJIHEHHE COIIOBBIX M Pa004nX
nonarok. THIBI XBOCTOBHKOB M OaHAaXeH.

2. TeroBoii nporecc TypOUHHOHN cTyneHH. OCHOBHBIC ypaBHEHHS TIOTOKA JIJISI COKMMAEMOM JKUJKOCTH: COCTOSTHUS,
HEpa3phIBHOCTH, KOJIMYECTBA ABM)KEHHS, COXPAHEHUS SHEPTUH. XapaKTePUCTUKH MOTOKA IIPH PAaCIIMPEHNH I'a3a B KaHANaX.
[Tapametpsr momHOTO TOopMOsKeHHs. KoHdy30pHOE 1 mrddy30pHOE TEUSHHE TOTOKA.

3. Pacmmpenue ra3a B KaHaax ¢ MOTEPSAMH pacrioyiaraeMoit sHeprui. Cy>KHBaIOIINECs U PaCIIHpPSIOmrecs KaHaiasl. GopMbl
KaHaJIOB TypOMHHBIX penieTok. OTKIOHEHHE OTOKA B KOCOM Cpe3e TypOMHHBIX penIeTok. IIpenenbHoe OTKIOHEHHE B KOCOM

cpese.

IHoanucey npenogasareis IMoanuce 3aBeayromero kapenapoii "T u I'" P.A-B. Typayes

I'po3Henckuii rocyapcTBeHHbIN HeTAHOH TeXHHYEeCKH yHMBEepcHTeT UM. akaa. M./l. MuIJIMOHIINKOBa
HMucruryr "JHeprernxn'
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiersl k 3auery
Buaer Ne 12
1. OcoGeHHOCTH pacueTa CTYNEHH C «UIMHHBIMI JTonaTKaMu. [IoHATHE «IIMHHBIX» JIOTATOK. MI3MeHeHNe pPeaKTHBHOCTH 10
BBICOTE JIONATKU. MeTo/Ibl TPOGUIMPOBAHHUS JUIMHHBIX JIONATOK. KOHCTPYKTHBHOE BHINOJHEHHE COTUIOBBIX U paboymnx
JionaTokK. THUIBI XBOCTOBUKOB M OaHIaKeH.
2. OcoOeHHOCTH NTapaMeTPOB MAapOBBIX U ra30BbIX TYPOUH JJIsl IAPOra30BbIX YCTAHOBOK C OJJHO, ABYX M TPEXKOHTYPHBIMHU
KOTJIaMH-yTHIIN3aTOPaAMH.
3. Oco0OeHHOCTH peryaupoBaHus TeroGukauoHHbIX TypOuH. [loBopoTHBIE TuadparMel.

Hoanucey npenoaasareJis Hoanmuce 3aBeayromero kapeapoit "T u I'"' P.A-B. Typayes

I'po3HeHckmii rocyaapcTBeHHbI He(PTAHON TeXHMYecKkMil yHUBepcuTeT UM. akaj. M.JI. MuiinoHmukosa
Hucruryt "JDHepreruxku"
Kadeapa "Tensorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucouniauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiers! k 3auery
Buaer Ne 13
1. Pacuer pemieTok npu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.
2. Mertonuka pacuera TypOMHHON CTYIIEHU: BBIOOP HCXOAHBIX XapaKTEPUCTHK U TapaMeTpOB TYpOMHHON CTyNeHH. MeToIuKa

pacuera TypounHo# crynenu ¢ d/11110...13;
3. OcoGeHHOCTH pacyera U NPOSKTHPOBAHMUSI CTYIIEHEH C AJTMHHBIMU JIONIATKAMH, 3aKOHBI 3aKPYTKH TypOHHHBIX JIOMATOK.

Br100p XapakTepuCTHK CTYIICHH.

Hoanucey npenoaasareJisi Hoanuce 3aBenyromero kageapoi "T u I'" P.A-B. Typayes

I'po3HeHcKMii TOCYyJapCTBEHHBIN He(PTAHON TeXHMYeCKHI yHUBepcuTeT UM. akaj. M.JI. MuiMoHIUKOBA
HMucruryT "JHepreruxu'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «90I1-24»  CemecTp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBI"
Bunersl k 3auery
Buner Ne 14
1. OmnpeznerneHre OCHOBHBIX T€OMETPHUYECKNX ITAPAMETPOB (CPEAHUIT IUaMETp, BHIXOIHBIE BEICOTHI, YTJIbI BEIX0A IIOTOKA, THIT
npoduIIs JIOIATOK, YIIIbl yCTAHOBKH NPOMWUIIS, BEIMYHHBI XOP/I, OTHOCUTENIbHBIC U a0COIOTHBIE IATH JIOTIATOK, 3a30PHI U
HepeKpHIH U T.11.). CTEeNeHb MapuualbHOCTH.
2. [IpeobpazoBanme sHEprun Ha pabounx nonarkax. OKpyKHOE U OCEBOE YCUIIME MTOTOKA Ha JIoMaTkax. MOIIHOCTh U
yaenbHas paboTa CTyIeHH.
3. Pacuer pemeTok npu 103BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSIX.

IMoanuck npenoxasares MMoanuck 3aBenyromero kageapoii "Tu I'"' P.A-B. Typayes

I'po3HeHckMii rocyaapcTBeHHbIH He(PTAHON TeXHMYecKMil yHUBepcuTeT UM. akag. M.JI. MuianoHmukosa
HucTuTyT "JHepreruxkn"
Kadenpa "Tennorexnuka u rupaBiauka'"
I'pynna «90I1-24»  Cemectp «5»
Jucouniauna "Ilaposbie U ra3oBbie TYpOMHBI"
Busersl k 3a4ety
Buier Ne 15



1. MCTO,Z[I/IKa pacucra HpOTO‘IHOﬁ YaCcTH ra30BOU Typ6I/IHI)I. CucreMbl OXJIAXKACHHUS I'a30BbIX Typ6I/IH.
2. HOTCpI/I Typ6I/IHHOF0 HpO(l)I/IHHI HpO(i)I/IJ'H)HI)Ie, KPOMOYHBIC, KOHIEBbBIC, BOJIHOBBIC, OT HECTAIIUOHAPHOCTH IMOTOKA.

Koapunmentsr ckopocTu, NOTepu pacnonaraeMoil SHEpriM, pacxoaa.
3. Mcnonp30BaHne a3poMHAMUYECKUX XapaKTEPUCTHK PEIIETOK MPpH X pacuere. Hopmanu Ha mpouiiu COMIOBBIX U

paboymx JionaTkax. Y CJIOBHbIE 0003HAYEHUS THITIOB TIPOpUIIEH.

Hoanucy npenogaBartes Moanuce 3aBeayromero kageapoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIH He(PTAHON TeXHMYecKHii yHuBepcuTeT UM. akaj. M.JI. MuiimoHmuKkosa
HMucruryr "JHeprernxkn'

Kadenpa "Tennorexnuka u ruipaBiauka'

I'pynna «90I1-24»  Cemectp «5»

Jucouniuna "IlapoBble U ra3oBbie TYpOMHBI"

Busaersl k 3avery
Buaer Ne 16
1. cnionb30BaHMe a3pOJMHAMUYIECKUX XapaKTEPUCTHK PEIIETOK IpH X pacdere. Hopmann Ha mpouiiy COMmIoBBIX U
pabounx nomnarkax. Y cIoBHbIE 0003HAUCHHS THIIOB IIPO(HIICH.
2. Pacimmpenue ra3a B KaHaJIax ¢ MOTEPSAMH pacrioyiaraeMoii s3Heprun. CyXUBArOIIHeCS U pacIIupSIONIecs KaHabl. ©@opMbl
KaHaJIOB TypOMHHBIX penieTok. OTKIOHEHHE OTOKA B KOCOM Cpe3e TypOMHHBIX penIeTok. IIpenenbHoe OTKIOHEHHE B KOCOM

cpese.
3. CteneHp HEPaBHOMEPHOCTH M HEUYBCTBHUTEILHOCTH. PaninonansHas popma craTuyeckoi xapakTepucTuku. Padora

perynupoBaHus IpU NapajIeIbHOM BKIIIOUCHUH FEHEPATOPOB.

IMoamucek nmpenogaBaTeas IMoanucek 3aBeayromero kagenpoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbI He(PTAHON TeXHMYecKkMil yHUBepcuTeT UM. akaj. M.JI. MuiinoHmukosa
Hucruryt "JOHepreruxku"
Kadeapa "Tensorexunka u rugpasiauka’
I'pynmna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposble u ra3oBble TypOMHBbI"
Buiersl k 3auery
Buaer Ne 17
1. Bunsl notepsb B TypOWHHOM CTyneHH U ee oTHOocuTenbHbIH BHyTpeHHuid KI1/1. IloTepu B TypOUHHOM CTyneHH Ha TpeHHE
JIMCKa 1 JlonatoyHoro 6annaxa. [lorepu B TypOMHHON CTYIIEHH OT MapIHaJbHOTO OABOIA Mapa.
2. IToxazarenu s3xoHOMUIHOCTH I 'TY 1 cioco6s! ux noBeiieHus. [Ipumenenne I'TY B TernoBsIx anekrpocTaniusax ['TY -

TOLI.
3. OgnoBanwsubie [ TY ¢ perenepanueii. Ciioxabie 1 MHOTOBanbHBIE [ TY.

Hoanucey npenoaasareJisi Hoanuce 3aBenyromero kapeapoit "T u I'" P.A-B. Typayes

I'po3Henckmii rocyaapcTBeHHbIH He(PTAHONH TexHMYecKHil yHUBepcuTeT UM. akaa. M.JI. MuiinoHmukosa

Hucruryr "JHepreruxku"
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pymna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBblie TYpOMHBI"
Buiers! k 3auery
Buaer Ne 18

1. OcobennoctH TemmoBbIX cxeM TypboycranoBok TOC u ADC. [IpuHIun AeiicTBUS MapoBoil TYpOWHBI M € MECTO B
9HEPreTH4ecKol yCcTaHOBKe. THIIOBbIE KOHCTPYKIIMH APOBOH TYpOHHBI.
2. Kitaccugukanus 31eKTpU4ecKiX CTaHIUH U MECTO TypOOMAIIMH B HUX: MAPKUPOBKH MapoBbIX TypouH TOC u ADC n
OCHOBHBIE CBEJICHHsI 00 NX KOHCTPYKIUX. PoJb mapo- v ra30TypOMHHBIX YCTaHOBOK B SHEPI€THKE U JIPYTHX OTPACIISX.
3. Hcnonb3oBaHue a’3poJMHAMUYECKUX XapaKTepPUCTHK PELIeTOK MpU UX pacdere. Hopmanu Ha npodmim comioBsx u

pabounx jgonarkax. Y clioBHbIE 0003HAYEHUS THIIOB poduiteit.

IMoanuck npenoxasares MMoanuck 3aBeayromero kapeapoii "Tu I'"' P.A-B. Typayes
I'po3HeHcKkmii rocyapcTBEeHHBI He(PTAHOM TeXHMYecKHil yHuBepcuTeT uM. akaa. M.Jl. MuUINOHIIMKOBA
HuceTutyT "JHepreruxu"
Kadenpa "Tennorexnnka u rupaBiauka'"
I'pynna «901I1-24»  Cemectp «5»
Jucnuninna "IlapoBbie U ra3oBbie TypOUHBI
Bunersl k 3auery
Buner Ne 19
1. MeToaunka pacuyera TypOMHHOH CTYIEHU: BHIOOP HCXOJHBIX XapaKTEPUCTUK M ITApaMEeTPOB TYPOUHHOM cTyneHn. MeToanka

"

pacuera Typ6ounHO# crynenu ¢ d/I1110...13;



2. OCHOBBI PEMOHTA IAPOBBIX TYPOMH: XapaKTepPHbIE HEMOIA KK MPU SKCIUTyaTallii apOBbIX TYpOMH; OpraHn3alus peMOHTa
NapoTypOMHHBIX arperaTton
3. Ilotepu TypOuHHOTO Npodniist: NpopHIIbHEIE, KPOMOUYHBIE, KOHIEBbIE, BOJIHOBBIE, OT HECTALIMOHAPHOCTH ITOTOKA.
KoapunmerTsr ckopocTn, MOTEPH pacHoNaracMoi SHEPTHH, pacXxoa.
Hoanucy npenogaBartes Ioanuck 3aBeaymwiero kapeapoii "T u I'" P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbIN He(PTSAHON TeXHHYeCKHil yHuBepcuTeT uM. akaa. M.J. MuuInOHIIMKOBa
HuceruryT "JDHepreruxu"
Kadenpa "Tennorexnuka u ruipaBiauka'
I'pynna «90I1-24»  Cemectp «5»
Jucouniauna "IlapoBele U ra3oBbie TYpOMHBI"
Busaersl k 3auery
Buner Ne 20

1. 3amaun perynupoBaHus TypOuH. Y paBHEHHE MOMEHTOB TypOOTeHEpaTopa. Y CIIOBHE MMOCTOSHCTBA YaCTOTHI BPAICHHUS.
2. Knaccudukanus 3J1eKTpHIeCKIX CTAaHIINA U MECTO TypOOMAIIMH B HUX: MapKUPOBKH mapoBbeiX TypomH TOC nu ADC n
OCHOBHBIE CBEJICHHS 00 MX KOHCTPYKIHAX. PoJb mapo- 1 ra30TypOMHHBIX YCTAHOBOK B SHEPTETHKE M APYTHX OTPACIIAX.
3. SBnenue nomnaxa ['TY, koHCTpykunu Kamep cropanusi. IlepeMeHHble pexxuMel 3kcuryatauuu I'TY, nepemeHHbIe
pexxumsl I'TY, myck ra30TypOMHHBIX YCTAHOBOK, CHCTEMBI 3aIIUTHI 1 aBTOMAaTHIECKOTO perynupoBanns [ TY.

IMoamucek nmpenogaBaTes IMoanucek 3aBeayromero kapeapoii "T u I'" P.A-B. Typayes

I'po3HeHcKkMii rOCyJapCTBEHHBIN He(PTAHOM TeXHUYECKHIl yHUBepcuTeT UM. akaj. M.JI. MuIMoHIIUKOBA

HMucruryT "JHepreruxkn'
Kadenpa "Temnorexuuka u rugpaBiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucnuniuna "Iaposbie u ra3oBble TypOHHBI"
Buiersl k 3auery
Buner Ne 21

1. OcHOBBI 3KcIUTyaTanuy TypOoarperaToB: 3a1a4y 3KCIUTyaTallui ¥ KpUTEPHU HAAEKHOCTH B paboTe TypOuH; 0COOCHHOCTH
IIyCKOB ¥ OCTaHOBA TYPOHH.
2. Hukne! mapoTypOuHHbIX ycTaHOBOK. KII/I Typ6unsl. IIpomesxyTouHBIi neperpes napa napoTypOHMHHBIX YCTaHOBOK.
PerenepaTHBHBII TOIOTPEB MUTATENBHOM BOJIBI MAPOTYPOMHHBIX YCTAHOBOK.
3. N3o6pakeHue mpoiiecca pacuiupeHus napa B - AuarpaMmMe Jyisi CTYTICHU.

IMoanuck npenoxasarest Moanuce 3aBenyromero kapeapoii "Tu ' P.A-B. Typayes
I'po3HeHckmii rocyaapcTBeHHbI He(PTAHON TexHMYecKMil yHUBepcuTeT UM. akag. M.JI. MuiinoHumukoBa
Hucruryr "JHepreruxku"

Kadeapa "Tenuorexnuka u rugpasiauka’
I'pynna «30I1-24»  Cemectp «5»
Jucuuniuna "Ilaposbie u ra3oBbie TypOMHBbI"
Buiers! k 3auery
Buaer Ne 22

1. Knaccudukanus TypOuH. Y clIoBHbIE 0003HaYeHHS TYpOUH.
2. OCOOCHHOCTH MapaMeTPOB MAPOBBIX M Ia30BbIX TYPOHUH JJIs TAPOra30BhIX YCTAHOBOK C OJTHO, IBYX U TPEXKOHTYPHBIMHU

KOTJIaMU-YTUJIIN3aTOpaMHU.
3. MGTOZ[I/IKa TCIUIOBOT'O U a3POAUMHAMUYECCKOI'O pacyeTa Typ6PIHHOI>1 CTYIICHH. MGTO,I[I/IKEI A3pOAMHAM UYECKOI'0 pacyeTa

TypOMHHOH CTYIICHH.

Hopnucek npenogasarens IMoanuce 3aBeayromero kapenpoit "T u I'" P.A-B. Typayes

I'po3HeHckmii rocyaapcTBeHHbI He(pTAHON TeXHMYecKHil yHUBepcuTeT UM. akag. M.JI. MuiinoHmukosa

HuceTutyT "JHepreruxu"
Kadenpa "Tennorexnuka u ruapabauka"
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiers! k 3a4ery
Buner Ne 23

1. Luknel mapotypOunHBIX ycranoBoK. KIIJI TypOunsl. [IpomMexyTouHBIi neperpes napa napoTypOHMHHBIX YCTaHOBOK.
PerenepaTuBHbIIi NOAOTPEB MUTATEILHON BOJIBI MAPOTYPOMHHBIX YCTAHOBOK.
2. [ToHsITHE MOLIIHOCTH: U/ICANTbHOM TYpOMHBI, BHYTpEHHEH, () (EeKTUBHOM, JIEKTPHYECKOH, HOMUHAILHOW M PaCYEeTHOM.
AbcomoTHbIe 1 oTHOCUTeNbHbBIe KIT/T.
3. JJabupuHTOBBIE YIUIOTHEHUS U TIOTEPH B TypOMHHOM CTYIEHH OT YTE€UEK; OTEPH OT BJIAXKHOCTH BOJSHOTO I1apa;
3aBUCHMOCTH OTHOCHTENIbHOTO BHyTpeHHero KII/I cTynenun ot mapamerpa u/Cd.



Iopnucek npenonasarens IMoanuce 3aBeayromero kapenpoii "T u I'" P.A-B. Typayes

I'po3HeHcKkMii rocyaapcTBeHHBI He(PTAHON TeXHNYeCKUH YHUBepcuTeT UM. akaa. M.Jl. MuITHOHIIMKOBA
HucruryT "OHepreruxku"
Kadenpa "Tennorexnuka u ruipaBiuka'
I'pynna «90I1-24»  Cemectp «5»
Jucounauna "IlapoBbie U ra3oBbie TYpOMHBI"
Buiersl k 3auery
Buaer Ne 24

1. IToTepu pacronaraeMoii SHEpIuy B COILIaX, Ha pabOYMX JIOMAaTKax TYpOUHBI U C BEIXOAHOW CKOpPOCThI0. OnpeeneHue
BBIXO/IHOH OTHOCUTEIBHOW CKOPOCTH ITOTOKA M3 BPAIIAIOIErocs KaHajla padounX peleTox.
2. Meroauka pacyera TypOMHHOM CTyIIEHH: BBIOOP HCXO/IHBIX XapaKTEPUCTHUK U MTapaMeTpoB TYpOUHHOM cTyrneHn. MeToanka
pacueta TypOuHHO# ctynenu ¢ d/11710...13;
3. Oco0eHHOCTH pacueTa CTYNEHH C «UIMHHBIMIY JonaTkaMu. [ToHsITHe «IIMHHBIX) TonaToK. VI3MeHeHe peakTUBHOCTH 110
BBICOTE JIONATKH. MeTOoIbI IPOQITHPOBAHNS JITMHHBIX JIOMAaTOK. KOHCTpYKTHBHOE BBHITIOJHEHNE COIUIOBEIX M paboumx
JIONaToOK. THUIIBEI XBOCTOBUKOB U OaHIaXKeEH.

Hoanuck npenogaBaress Hoanuck 3aBenytomero kadpeapoi "T u I'" P.A-B. Typayes

KOHTpOJIBHI)IC BOIIPOCHI
IIPOBCPKU 3HAHUU (aTTeCTaI_[I/IH, 3a4CT, BKSaMCH) I'PVYIIIIBI 110 AN CHOUIIIIMHC
«Typ6I/IHBI TCIUIOBBIX M ATOMHBIX JJICKTPHYCCKHUX CTElHIII/Iﬁ)).

LB, UCH, THJ;
Cratop TypOUHBI;

Potop TypOuHbI;
CoenunutenbHble My(QTHI;
Basbr mapoBbIx TypOuH;

[ToamMnHUKY TYpOUHBL;

N o g bk~ D

Kopnyc TypOunsr;

8. YIIOTHEHUs TypOUHBI;

9. Pabouwne nonatku TypOUHBI,

10.dynaameHT TypOUHBI;

11.ITpoTroyHas 4acTh U NPUHIUI ACUCTBUS TYpOUHBI,
12.BanmonoBopoTHOE ycTpoiicTBo (BITY);
13.KoHaeHcamoHHbIe YCTPOUCTBA MAPOBBIX TypOUH;
14.Cucrema cma3Kuy;

15.MacnsHbIi 0ak;

16.MaciooxnaauTenu;

17.Pene naBnenus;

18.Cucrema perynupoBaHus U yIpaBieHUs TypOUHOI;



19.Cucrema 3a1uThl TYpOUHBI;

20.Tunsl napoBbIX TYpOUH U 00JaCTH UX UCIIOJIb30BAHUS;



