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1. eap w 32524y AMCHUIINHBI:

OcHoBHasi meab Kypca: «TemioMexaHHMYecKoe M BCIIOMOraTelIbHOE OO0OpYJOBaHHME TEIUIOBBIX U
reoTepMalIbHBIX 3JICKTPOCTAHIIMI» SIBIIIETCS (OPMHUPOBAHUE Y CTYACHTOB HEOOXOAMMBIX 3HAHHM
KOHCTPYKIMH, MPOLIECCOB, PACYETOB TEIUNIOOOMEHHOT0, TEIUIOMEXaHUYEeCKOro 00OpyAOBaHUA U
TpyOonpoBogoB reorepManbhHbix crannuii TOC u ADC, a Takxke BBHIPAa0OTKAa YMEHHUS HAJACKHON
9KCILTyaTalliy 3TOro 00OpyAOBaHHUs, M3y4EHHE METOJOB pacuera, MPOEKTHPOBAHMS W IKCILTyaTalluu
TETIOMEXaHUYECKOT'O M BCIIOMOTaTEIbHOTO 000pY/I0BaHHUS TETJIOBBIX T€0TEPMAIIbHBIX JIEKTPOCTAHIINH.
3agauu JUCHMILVIMHBI: SBJsSETCS AaTh nHMopManuio o npumensemMoM Ha TOC TermaoMexaHM4YeCKOM U
BCIIOMOTaTeNIbHOM 000pyA0BaHNU, KOHCTPYKTHBHBIX cxemax TOC m ADC, cocraBa MPOTEKAIOIIUX
MPOLIECCOB U peXUMax paboThl 000PYAOBAHUS TEIUIOBBIX M M€OTEPMATIbHBIX CTAHIMH, METO/IaX pacuera
U TPOCKTUPOBAHUS TEIUIOBBIX M T'€OTEPMAIbHBIX CTAaHIMI;, HAyYUTh NPUHUMATh U OOOCHOBHIBATH
KOHKPETHbIE TEXHUYECKUE PEIIeHUs] MPU MPOEKTUPOBaHUU U dkcmutyatanuu TOC; nath uHbOpMALUIO O
HAJIOKHOCTH U SKOHOMUYHOCTU TEIJIOMEXaHUYECKOTO M BCIIOMOTATEIbHOIO 00OPYIOBAHUS U €rO BIUSHUS
Ha DKOHOMHYHOCTh W HafekHOCTh paboThl ['e0TOC, mare umHdopmanuio 0 mpuUHIMIAX U METOoAax
ONTUMH3AIMHA U Ccroco0ax peryaupoBaHHs OOOpYIOBaHHS, a TaKKe IMPEJOCTaBUTh HH(OpMAIMIO O
KJIacCU(UKALMU U MPaBUIaX TEXHUYECKOM IKCITyaTalluu 000y 10BaHUSI.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

YyeOHass mucrumuiiHa «TerioMeXxaHndeckoe U BCIOMOTaTelIbHOEe O00OpYJAOBAaHHWE TEIUIOBBIX U
reoTepPMAaNbHBIX DJIEKTPOCTAHIUI» SBJISETCS 00s3aTENIbHON  TUCHUIUIMHOM BapHaTHUBHOW YacTH
npodeccuonanbHoro nukiaa B ydeOHoMm twrane OIl nampaBnenust 13.03.02 «DOnekrposHepreTuka U
JNEKTPOTEXHUKA» U MPEIyCMOTpeHa JUIsl U3Y4eHUs B 5 ceMmecTpe Kypca, Oa3upyercs Ha 3HAHUU
OOIIETEXHUYECKNX M CICHUAbHBIX JUCHMINIMH: «Xumusg, DOuszmka, Marematnka, MexaHuka,
TexHuueckas TEpMOJIMHAMHUKA, | UIporazoiuHaMuKa.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO JUCHUIIMHE (MOAYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUS KOMIIeTeHIIMH.



Taoauna 1

Ilnanupyemblie pe3yabTaThbl 00ydeHus no aucuuiuiage (3YB)

Ko mo ®I'oC NHaukaTopbl J0CTHKEHHUS
IIpodeccnonanbHbIe
ITK-5. Cnocoben s¢dextusHo | [IK-5.1. 3naer cnocoObI npuMeHeHus 3HATh:
HCII0JIb30BATh COBPCMCHHBIC | COBPCMCHHBIX METOJ0B MOJACIIMPOBAHUS U — OCHOBHBbIE HNCTOYHHUKU Hayqﬂo-TGXHqucKofI
TEXHOJIOTUU U METO/]IbI JUIS | IPOTHO3UPOBAHUS JJIs OLICHKU uHpopManud MO  OOOpPYNOBaHWIO, CHUCTEMaM H
KOMILJIEKCHOM OLIeHKH | 3(pPEKTUBHOCTH U TIOTEHIHAIA TEXHOJIOTHYCCKHM pelIeHusIM TEIJIOBBIX u
MIPOU3BOJICTBEHHBIX JTAHHBIX U | TEOTEPMAaJIbHBIX PECYPCOB; re0TEPMAIIBHBIX AJIEKTPOCTAHIUMH;
MHOBBIIICHUSI a¢dextuHocTn | [1K-5.2. VYwmeer MPUMEHSITh —  OCHOBHBIC KOHCTPYKTHBHbIE XapaKTEPHCTHKH
reacpannun OJICKTPOSHECPTHUU H3 | COCHUAJIU3UPOBAHHBIC IIporpaMMHBIC TEIUIOMEXAaHUYECKOTO u BCIIOMOTaTeJIbLHOTO
reoTepPMaIbHBIX UCTOYHUKOB CpeICTBa Ul aHajdu3a M WHTEPIpETALNU ob6opynosanus u cuctem TOC u I'eoTAC;
JaHHBIX o IIPOM3BOJICTBEHHON METOJbI pacyera TENJIOBOI0 O60pyL[OBaHI/I}I reoTepMalIbHbIX
JEATENLHOCTH B Cepe TeOoTEPMANbHOM | craHumil 1 YCJIOBUS X JKCILTYaTalldH.
reHepaluy 3JIeKTPOIHEPTUY; yMeTb:
IIK-5.3. Brageer criocobamu — BBIOMpaTh TEIJIOMEXAHMYECKOE U  BCIOMOTATEIbHOE
ONTUMU3ALNH MIPOU3BOICTBEHHBIX o6opyznosarue TAC u TeoTIC;
Tporeccos AT TIOBBITICHHA — TPOBOJMUTH KOHCTPYKTOPCKHE W IOBEPOYHBIC PACUCTHI
dbdexruHOCTH H CHIDKCHIT M3NICPAKCK B o6opyoBaHus TeILIoBbIX cTaHIuil u ['eoTOC;
obmacTH  reoTepMaTbHOH  reHepaiuH —  HCIONB30BaTh IIPOrPaMMBI  PACYETOB  XaPaKTEPUCTHK
AIIEKTPOIHEPTUH. 06OpYIOBAHHS;

— aHanu3upoBaTh WHGOPMAIMIO O HOBBIX pa3paboTKax
obopynoBanusi u cucrem TOC, T'eoTDC u wmeromax
pacuera.

BJIa/1eTh:
— METO/aMU HaJIe)KHOM U SKOHOMUYHOM 3KCIITyaTalluu
000pYyI0BaHUS TEIIOBBIX M T€OTEPMABHBIX CTAHIIHIA;
— wuHpopMalrel 0 TEXHUYECKUX TapameTpax
obopynosanus npumensemoro Ha TOC u 'eoTOC;
— HaBBIKAMU MPUMEHEHUS TIOTyIeHHONH MHPOPMAITUH TIPH
MPOEKTUPOBAHUY 00OPYIOBAHUS M SKCIUTyaTaIUH.




4. O0beM JMCUMILVIMHBI M BUABI Y4e0HOI padoThI Tabuuua 2
Bcero: yacoB/3au. CemecTpsl
Bup yueOHoii padoThl el. S 9
(0010 300 (01016} 300
KonrakTHas padora (Bcero) 34/1,0 14/0,4 34/1,0 14/0,4
B tom uncne:
Jlekuuun 17/0,5 8/0,22 17/0,5 8/0,22
[IpakTryeckue 3aHATHS 17/0,5 6/0,17 17/0,5 6/0,17
CemuHapbl
JlaboparopHbie pabOTHI
CamocrosiTejbHasi padoTa (Bcero) 110/3,0 130/3,5 110/3,0 130/3,5
B tom uncne:
KypcoBas pabota (IIpoekT)
PacuetHo-rpaduueckue padboThl 38/0,6 58/1,5 38/0,6 58/1,5
UTP
Pedepatsl
Jloknassl
[Ipe3enTanuu
U (unu) Opyeue 6udvl camocmosmenvHou
pabomul:
[TonroroBka k 1a00PaTOPHBIM paboTaM
[ToaroroBKa K MPaKTHYECKUM 3aHITHSAM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBka K 3a4uety 36/1,0 36/1,0 36/1,0 36/1,0
ITonroroBka Kk sK3aMeHy
Bujg oTyeTHOCTH 3auer 3auer 3auer 3auer
Oo6mast BCEI'O B yacax 144 144 144 144
TPYA0EMKOCTh BCET'O B 3aueTHbIX 4 4 4 4
JUCIHUILTHHBI eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pasnensl fucOUIIMHGLI 1 BUABI 3AHATHHI

Taoauna 3
Yacel Yacel Hacer
Ne HaumenoBanue pa3jaeina JIEKIMOHHBIX | JIAGOPATOPHBIX NPAKTIIECKUY | g oaro wacos
N . (ceMMHApPCKHX)
0/ | AUCUMILUIMHBI 110 ceMecTpam 3aHsiTH 3amsiTHH SaNSTHi
0®0 | 300 | OPO | 390 | OPO | 30 | OPO | 390
Beenenue. TemmoMexanuueckoe
1 | u BcmoMorarenbHOE 1 1 2 9
obopynoBanue TOC u 'eoTOC 1 1
2 PerenepaTtuBHbie 1 1 2
MOJIOTpEBATEIN
TennoBol 1 ruapaBInYEeCKUN
3 | pacdeT pereHepaTuBHBIX 1 1 1 1 2 2
nojiorpeBaTenen
4 CereBble ogorpeBaTeIu u 1 1 5
BOJOTPEHHBIE KOTJIHI. 1
Jeaspatopsl U ra3oynaanuTenn 1 2
5 | Ha3nauenue, knaccudukanus, 1 1 2
KOHCTPYKTUBHOE HCIIOJTHCHHE.
HcnapurenbHble yCTaHOBKH.
6 1 1 2
Haznauenue. CxeMbl yCTaHOBOK 1 1
7 | Pacuer ncmapureneii. 1 1 2
8 Pacyer TerniooOMeHHBIX 1 1 5
annapatoB TOC u ['eoTOC
Pacuer TpyOHBIX TOCOK U 1 1 2
9 | 3amenku TpyO TETIIOOOMEHHBIX 1 1 2
anmnaparoB
10 | Tpy6onposozs! 'eoTIC 1 1 2
TpybonpoBoanas apmatypa u
1 m3ossinus ['eoTOC 1 1 2
Hacocel TOC u I'eoT2C 1 1 2
12 | XapaxrepucTuka n OCHOBHBIE 1 1 2
rapamMeTpbl HACOCOB
13 | Pabora HacocoB TOC u ['eoTOC 1 1 2
Typ6unst TOC u I'eoTOC.
14 BausHue 0oCHOBHBIX 1 1 2
napaMeTpoB mapa Ha paboTy
IITY. Knaccudukanus TypOuH. 1 1 2
O6opynoBanue CUCTEM
15 | TeXHHYECKOTO BOJOCHAOKEHHUS 1 1 2
I'eoTOC
16 YcranoBku u cuctemsl TOC u 1 1 9
I'eoTOC 1 0cHOBBI UX pacyeTa
HuskoremneparypHbie 1 1
17 | T'eoTOC. IIpobnemsl, 1 1 2
re0TepMAIIbHON 3HEPTeTUKH.
Bcero: 17 8 17 6 34 14




5.2 JleknuMoHHBIE 3aHATUHSA

Taoauua 4

HaumenoBanme pa3jaesna
JTUCIHHUIIINHEI

Conep:xkanue pasaesa

2

3

BBenenue.
TemnmoMexaHUUECKOE U
BCIIOMOTaTeIbHOE
obopynoBanue TOC u I'eoTOC

BnusiHue BcriomorarenbHOro o00py10BaHUs HA HAJEKHOCTh
¥ 3KOHOMUYHOCTH padotel TOC n ADC.

Knaccugukaius BCnoMoraTeJpHOro U TEIIOMEXaHUYECKOTo
obopynoBanus. COBpeMEHHOE COCTOSIHUE M IEpPCIEKTUBBI
pa3BUTHS BCIIOMOTaTeIbHOTO 000py0BaHuUs u
TpyOOIPOBOJOB; IYTH COBEPIICHCTBOBAHHS KOHCTPYKIIHIA,
HOBBIIIEHUE HA/JEKHOCTH, JKOHOMUYHOCTH U COOTBETCTBHUS
HKOJIOTMYECKUM TPEOOBaHUSIM.

PeFeHepaTI/IBHBIe
nogorpeBareiin

Ha3znauenwe, TUNBI ¥  MapKUpPOBKa pPETreHEPATHBHBIX
noporpesaresiel. KOHCTpYKTUBHBIE CXEMBI IIOJ0IPEBATEIICH
HU3KOTO JaBJICHHs IOBEPXHOCTHOT'O THIIA.
KoHCTpyKTHBHBIE ~ CXEMBI  IIOAOIpEBAaTENIEH
JIaBJICHUs] CMELIAHHOIO TUIIA.
KoHcTpyknnn, cxembl JIBHKECHHS
IIOJIOTPEBATEIISAX BBICOKOTO 1ABJICHUS.

HHU3KOTIO0

TEIUIOHOCUTEJIEN B

TennoBol U rUAPaBINYECKAN
pacueT pereHepaTUBHBIX
IIOI0rpeBaTeNIeH

TemioBoii pacueT pereHepaTuBHbIX IO10TPEBATEIIECH.
['unpaBnuyeckuil pacueT NOBEPXHOCTHBIX PEreHEpaTUBHBIX
IIOJIOTPEBATEIIEH.

Pacuer pereHepaTHBHBIX IOJOIpeBaTENEH
THUIIA.

CMCHOIaHHOTI'O

CereBble oAgOTrpeBaTENN U
BOJIOTPEMHBIE KOTJIBI.

Ha3nauenue, TUIb, KOHCTPYKIMH M MapKHUPOBKA CETEBBIX
IIOJIOTPEBATEIIEH.

MHorocTyneH4arsiii OA0IPEB CETEBOU BOJIBI.
IIpuHUOMIIAANIBHBIE CXEMBI CETEBBIX IOJOIPEBATEIIBHBIX
yctanoBok (CITY).

Oco0eHHOCTH TEIJIOBOT0 pacueTa.

Haznauenue u mecto Bogorpeinbix kotios B CIIY.

Busl 1 0COOEHHOCTH KOHCTPYKIUI BOAOTPEHHBIX KOTIIOB.
Pexumbl paboThl cETEBBIX MOAOrpEBaTENEed U BOAOTPEHHBIX
KOTJIOB.

JleaspaTopsl U Tra30yanuTeNn
Hasnauenwue, kinaccudukanus,
KOHCTPYKTHMBHOE HCIIOJIHEHNUE.

BnusiHue kuciopoza M IBYOKHCH YIJIEPOJA HAa KOPPO3HUIO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB.

dusnyecKre OCHOBBI IIPOLIECCA TEPMUUYECKOH J1€aIPALIUH.
Haznauenwue, knaccuukanus 1 MapKupoBKa J€a’paTopoB U
UX THUIIBI.

[TpuHIMNIMATbHBIE CXEMbl U KOHCTPYKTMBHOE MCIIOJIHEHUE
neasparopoB. PakTopsl, BIUAIOLIME Ha pabOTy Jea’paTopoB.
AKKyMyJIsTOpHBIE Oaku M OXJaAuTenu Bbimapa. Pacuer
JIea’paTopoB Ha TEIIo- U MaccooOMeH. Pacuer Tepmuueckux
JI€adpaTopoB.

HcnaputenbHble yCTAHOBKH.
Haznauenue. CxeMbl
YCTaHOBOK

Tunsl ucnapurene 1 UX KOHCTPYKLIUH.

Hasznauenne ucnapurenei.

dusnueckue OCHOBBI TEPMUUECKOTO 00€CCOTMBAHMS BOJIBI.
CxeMbl BKIIIOUEHUS UCIIAPUTEIbHBIX YCTAHOBOK B TEIUJIOBYIO
cxemy KOC u TOLI.

MHorocryneH4arsie HCIapUTEIIH.




3

Pacuer ucnapurenei.

dakTopbl, ONPEESISIONME BIAKHOCTh BTOPUYHOTO Mapa.
MeTo/ bl OCYIIKH U OYMCTKH BTOPHUYHOTO Tapa OT IPUMECEH.
Knaccudukanus ucnapureneit I'eoTOC.

Pacuer wucnaputeneii. TennoBod pacyeT HcCHapUTENEH.
Pacuer xauectBa napa ucnapureneid ['eoTOC

Pacuer TemnooOMeHHBIX
anmaparoB TOC u ['eoTOC

HopmatuBHbIE [TOKyMEHTBl M pacueTHbIE IapaMeTphl,
OIpEAEIAIONINE IPOYHOCTD TENJIO0OMEHHUKOB.

Mertoauka pacyera HUJINHAPHUUECKUX HJIEMEHTOB.

Tumbl, mapaMeTpbl U pacdeT Ha MPOYHOCTH JHUIL; 00JacTh
IPUMEHEHUs JHULL.

Pacuer TpyOHBIX TOCOK U
3aJIeIKU TPYO TETI000OMEHHBIX
anmapaToB

Pacuer TpyOHBIX 1OCOK.

Ha3nauenue n npuMeHeHne aHKEPHBIX CBA3EH.

Pacuer 3azenok TpyO B TpyOHBIE TOCKH.

VYuyer TeMnepaTypHOU MOJATPY3KH.

Tumbl W mapameTpsl pacmpeneieHuss Tpyo B TpYOHBIX
JIOCKaX.

10

Tpy6ompoBoasl 'eoTOC

DJeMeHTHI TIaBHBIX TpyOomnpoBoaos, POY, BPOY.
Kareropun, MaTtepumanm UM cOpTaMeHT Tpyd  Juis
TpyOorpoBooB ['eoTOC.

Tumnbl coelMHEHUH U KOHTPOJIb Ka4eCTBa.

Pacuer m pacueTHbIe XapaKTEPUCTHKH TPYOOIPOBOJIOB Ha
npouHocTs ['eoTOC.

DneMeHTHI TPyOOIPOBO/IOB.

Omnopsl ¥ MOABECKH TPYyOOIIPOBOIOB, UX PacyeT Ha BECOBYIO

Harpys3Ky.

11

TpybonpoBoaHas apmarypa u
U30JISIUS

KoHcTpykTHBHBIE 0COOEHHOCTH OIOP U MOJBECOK.
CaMmokomneHcalMsi ~ TEMIEPATypHbIX  YIUIMHEHUM U
TeMIIepaTypHble IepeMelleHus] TPYOOIIPOBOJIOB.

Pacuer ruapaBiMyecKux M TEIUIOBBIX MOTEphb. TeruioBas
3oy TpyoorpoBoioB. TpybompoBojgHass —apmarypa:
Ha3Ha4YeHHe, BUJIbl, KOHCTPYKIUH, BBIOOP.

JlpennpoBaHue TpyOOIIpOBOIOB

12

Hacocer TOC u I'eoTOC
XapakTepucTuka U OCHOBHBIE
napaMeTpsl HaCOCOB

Hacocel anextpoctaniuii. XapakTEpUCTUKH W OCHOBHBIE
napameTpsl. HasHaueHue, NMPUHLUII ACHCTBUA, TPYIIBI U
BH/JIbI HACOCOB, UcTob3yemMbix Ha TOC u ADC.

OcHOBHBIE MapaMETPbl HACOCOB M HX XapaKTEPUCTHUKH.
Tunel xapakTepucTuK. BricoTa BCcachlBaHUS M KaBUTALHs B
Hacocax.

13

Pa6ora Hacocos TOC u
T'eoTOC

PaGora HacocoB Ha CeTh U CIOCOOBI peryinpoBaHus
IMPOU3BOJUTCIIBHOCTH HACOCOB.

Hapannenbﬁoe H 1OCJICA0BATCIBHOC MMOJKIIOUYCHUC U pa60Ta
HaCOCOB. PGF}’HI/IPOBaHI/IC mogadyud  HaCOCOB, IIOMIIAXK
HaCOCOB. KOHCTPYKHI/II/I OHEPTCTUUCCKX HACOCOB.
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Typounsl TOC u I'eoTOC.
Brnusinne 0CHOBHBIX
napaMeTpoB Mapa Ha paboTy
[ITY. Knaccudpukamnus typoun

O6mas xapakrepuctuka Typoun TOC u ['eoDC. Bnusaue
OCHOBHBIX  MapaMeTpoB mapa Ha  pabory IITV.
Knaccudukanust typoun. TypOuHHBIE CTYIIEHH, UX pacueT
NPOEKTHpOBaHKE. MeToauKa pacueTa TypOMHHOM CTYNEHH.
TennoBoii a’3poAMHAMUYECKUA pacdeT TYpPOMHHOMW CTYIICHH.
IIpoexTupoBaHue M KOHCTPYKLMH CTYIEHEH IapOBBIX
TypOuH. KOHCTpYKIIMK U OCHOBBI POEKTUPOBAHUS MAPOBBIX
TypOuH. OCHOBHBIE pacyeThl MPU MPOSKTUPOBAHUN TTAPOBOI
TypOuHsbl. Pacuer Ha npouHocTs. ObecneueHue HaleKHOCTH
TypOuHn. IlepemMeHHBIE peXUMBI PabOTHI MApOBBIX TYpPOUH.
Cucrembl napopacipenesieHusl MapoBbix TypOUH. TypOuHBbI
JUIs ~ KOMOMHHMPOBAHHOW  BBIPAOOTKM  TEIJIOTBI |
ANEKTPUYECKON dSHEpruu. MecTo mMapoBOil TypOWHBI B
TEPMOJUHAMHYECKOM IUKJIE.

[Toka3arenn  SKOHOMHUYHOCTM  MApOBBIX  TypOMH U
TypOoycTaHOBOK. [IpuHIMIT IEHCTBHS MapoBOi TYpOMHBI U
€€ MECTO B DHEpPreTH4ecKkou ycraHoBke. [IpuHumnuanbHbe
CXEMBI TIapo- M Tra30TypOUHHBIX YHEPreTUYECKUX YCTaHOBOK
TOC u ADC. BnusHue OCHOBHBIX MapaMeTpoB Iapa Ha
3 PEKTUBHOCTh MAapOTYpOMHHOW yCTAaHOBKH. BrusiHHe
KOHEYHOTO JaBJICHUsS Ha 3¢ HEeKTUBHOCTL  PabOTHI
TypOOyCTaHOBOK.

Hukner mapoTypOuHHBIX ycTaHoBOK. KIIJI TypOuHBI.
[IpoMexyTOouHbIi  meperpeB  mapa  HapoOTYpOMHHBIX
YCTaHOBOK. PereHepaTtuBHbIN MOJOTPEB NMUTATENBHON BOJBI
NapoTypOMHHBIX YCTaHOBOK. OCHOBHBIE YpaBHEHHUS IOTOKA
JUISL COKMMAeMOM KHUJIKOCTU: COCTOSIHUSI, HEpa3pbIBHOCTH,
KOJIMYECTBA JIBWJKEHUS, COXpaHEHUs 53Hepruu. TemnoBoi
nporecc TypOunHOW  crymeHu. llotepm  TypOuWHHOTO
npodwisi: NpopuibHbIE, KPOMOYHbIE, KOHIIEBbIE, BOJIHOBBIE,
OT HECTAIIMOHAPHOCTH MOTOKA. BpIOOp TypOMHHBIX penIeToK
JUIS TypOUHHBIX CTYIEHEM: rE€OMETPHUUECKUE,
ra3oJlMHaMU4YecKue ¥ peXHUMHbIE  XapaKTEPUCTUKU
TYpOMHHBIX PELIETOK; BBIOOP THIA JIONATOK JJIsi PEIeTOK
CTyINEHEH;  OIpeneieHHe SKOHOMUYHOCTH COIUIOBOM H
paboueii peneTox.

15

Ob6opynoBanue CUCTEM
TEXHUYCCKOI'O BOZ[OCHa6)KeHI/I${
I'eoTOC.

Hcnonp30BaHus TIeOTEPMAIBHOIO TEIla B CUCTEMAax
TEIIOCHA0KEHUS U POU3BOICTBA AIEKTPOIHEPIHH.
I'maporepmanbHble M MAapOTEpMalIbHbIE MCTOYHUKH TeEILIa.
CucreMa OYUCTKHU U PUIIbTPALUH.

Paboune Huskortemmeparypusle Tena ['eoTOC, ammmuax,
¢dpeoH, n300yTaH. Cxema ANIEKTPOCTAHIINH Ha
reoTepMaIbHOM UCTOYHUKE C HU3KOU TEMIIEpaTypou.

16

VeranoBku u cuctemMsl TOC u
['eoTOC 1 ocHOBBI UX pacueTa

Onnokontypusie ['eoTOC. TemnoBas cxeMa OHOKOHTYPHOI
['eoTOC. JIByxkonTypHble ['eoTOC. TemmoBas cxema
nByxkoHTYpHOM ['e0TOC. bapOoTaxusiit abcopOep. [lonHblii
KIIJI coBpeMeHHBIX JABYXKOHTYPHBIX MNapoOTypOWHHBIX
I'eoTOVY. JIByXKOHTYypHbIE YCTAaHOBKHM Ha HM3KOKHIISIIHMX
pabouux tenax (ppeoHax, yrieBoaopoaax).
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HuskoremnepatypHbie
['eoTOC. [Ipobnemsl,

reoTepMalIbHON SHEPTeTHKY.

DHeproyctaHoBka Ha xyagoHe R-12 momuocthio 600
kBt, (IlaparyHCckoe reoTepMalibHOE MECTOPOKICHHE
(Kamuatka)). T'eoTDC Ha OIHOPOJHOM HHU3KOKHIIAIIEM
TEIUIOHOCUTENIE, TIEPCIEKTUBHAsI YCTAaHOBKA Ha CMECEBOM
BOJI0AMMHUAYHOM paboueM Tere.

Pacyer ['e0TOY ¢ HU3KOKUISIIIMMH ¥ CMECEBBIMH PAaOOYMMHU
tenamu. ['eorepmanbHoe TemiiocHaOxenue. IIpoGnemsl,
TOPMO3SILUE PA3BUTHE I€OTEPMAIbHON SHEPIETUKU.

5.4 IIpakTyeckue (CEeMUHAPCKHE) 3aAHATHS

Tabauuna S
Ne Haumenosanue pasiea
Conep:xkanue pasaena
n/m JHMCUMILTHHBI
Pacuer I1B]] npu 3aaHHbBIX MapaMeTpax mapa B 0TOope
1 TypOHMHBI, pacXo/i€ MUTATEIbHON BO/IbI, IABJICHUH MUTATEIbHON
PerenepatuBHbIe
BOJIbI U IaBJICHUH B MAaTPyOKe HUKECTOSIIEro 0Toopa.
MOAOTPEBATENH > "
TennoBol pacdeT pereHepaTUBHBIX ITOA0TPEBATEIEH.
2 I'mapaBnuyeckuii pacyeT NOBEPXHOCTHBIX PEr€HEePaTUBHBIX
MOJJOTpeBaTENEH.
3 CerteBble mogorpeBare/u | PeXumMbl pabOThI CETEBBIX MOOTPEBATENCH 1 BOJIOTPEHHBIX
Y BOJOTPEIHBIE KOTIBI. | KOTJIOB.
4 Pacuer BepTUKAIIBHOTO CETEBOI0 MOAOTPEBATENS
5 UcnaputenbHbie Pacuer nonorpesa Bozibl M KOHLIEHTPALMK KUCIIOPOJa B KOHIIE
YCTaHOBKH. OTCEKa CTPYHHOTO ieadpaTopa aTMOC(HEPHOTO THUTIA.
5 Haznauenue. CxeMbl Pacuer ucnapuresnst 10BepXHOCTHOTO TUIIA, BKIKOYEHHOTO B
YCTaHOBOK CUCTEMY pereHepany HU3K0ro JaBJICHHUSL.
7 TpyOGompoBoiHas Pacuer ruapaBiIuyecKuX U TEIUIOBBIX TOTEPh TPYOOIIPOBOIHON
apmarypa 1 U30JsIus apMarypbl
Hacocel TOC u I'eoTOC.
XapakTepucTuka u
[TapannenbHoe U MOCEA0BATEIbHOE MOIKIIIOUEHUE U padboTa
8 | ocHOBHBIE MapaMeTpbl
HacocoB. PerynupoBaHnue nogaum HacoOCOB, IOMIIAK HACOCOB.
HacoCOB
TenoBoit aspogrHAMHUECKUN pacyeT TypOMHHON CTYIIEHHU.
TemnnoBoil npouecc TypOUHHON CTYEHH.
[IpoekTupoBaHue U KOHCTPYKIIUU CTYIIEHEH MapoBbIX TYpOUH.
KoHCTpyKIIMM ¥ OCHOBBI IPOEKTHPOBAHUS TAPOBBIX TYpOUH
TOCuTl'eoTOC..
IlepemenHble pesxUMBI PabOTHI MAPOBBIX TYpOUH. CHCTEMBI
9 | Typounsr TOC u I'eoDC | mapopacnpeneneHns TapoBbIX TypOUH.

CucreMsl mapopacnpeeneHus napoBeix TypouH. TypOuHbI 1
KOMOWHHMPOBAHHOMW BBIPAOOTKH TEIIJIOTHI U DJIEKTPUUECKOM
SHEPIUH.

Mecto napoBo¥i TypOHWHBI B TEPMOIUHAMHYECKOM HHUKJIE. [[uKITh
napoTypOouHHbIX ycTaHOBOK. KI1/] TypOuHBL.




6. CamocrosiTeibHast padoTa O AMCHMUILJIMHE

6.1 Bonmpocsl 17151 CaMOCTOSITEILHOTO U3Y4YeHHSA

COBpCMeHHOC COCTOSAAHUC U NICPCICKTUBBLI PA3SBUTHA BCIIOMOTaTCIIBHOT'O 060py,Z[OBaHI/I$I u
TPY6OHpOBOI[OB; ITyTH COBECPIICHCTBOBAHUA KOHCTPYKHHﬁ; IOBBIIICHUEC HAAC)KHOCTHU,
9KOHOMHUYHOCTHU U COOTBETCTBHA IKOJIOITHYCCKHUM Tpe6OBaHHHM.

HaSHa‘lCHI/Ie, THUIIBI 1 MapKUPOBKa PEr¢HEPATUBHBIX noz[orpeBaTeﬂeﬁ.
KOHCprKTI/IBHbIe CXCMBI HOI[OI‘pCBElTGJICfI HH3KOT'0 JaBJICHUA ITOBECPXHOCTHOI'O THUIIA.

Ha3nauenue, TuIbl, KOHCTPYKLIMM U MAPKUPOBKA CETEBBIX MOAOTPEBATENECH.
MHorocryneH4arsiii oA0rpeB CETEBOM BOJBI.
[TpuHIMIIMATEHBIE CXEMBI CETEBBIX MOJ0rpeBaTeabHbIX ycTaHOBOK (CITY).

BrnusiHre kuciioposa v IByOKUCH YIJIEPOJa Ha KOPPO3HIO KOHCTPYKIMOHHBIX MAaT€PUAIIOB.
du3nyecKkue OCHOBBI IPOLIECCa TEPMUYECKOH JAea’paliyi.

q)aKTOpLI, OIPCACIIAIOINEC BJIAXXHOCTh BTOPUYHOI'O I1apa.
MGTOI[BI OCYIIKHW U OYUCTKH BTOPHUYHOI'O I1apa OT an/IMeceﬁ.

HOpMaTI/IBHBIe AOKYMCHTHBI U PACUCTHBIC MMapaMETPhI, OIIPCACIAOIINC ITPOYHOCTD
TEMI000MEHHUKOB.

DneMeHTHI TTaBHBIX TpybonpoBoaos, POY, BPOY.
Kareropun, marepuan u coptameHT TpyO At TpyOOIpOBOIOB.

TpyOomnpoBoHas apMaTypa: Ha3HAuYCHUE, BUIbI, KOHCTPYKIIUU, BBIOOD.
HpenupoBanue TpyOOIpOBOIOB

Hacocsl anekTpocrannuii. XapakTepuCTHKH U OCHOBHBIE TapameTphl. Hasnauenue,
IPUHLINI JEUCTBUSI, TPYIIBI U BUABI HAcOCOB, Ucroib3yeMblx Ha TOC u 'eoTOC

10

Cucrembl mapopacipeesieHus MapoBbIX TypOuH. TypOuHbI 1151 KOMOMHUPOBAHHON
BBIPAOOTKH TEIUIOTHI M JIEKTPUUYECKON IHEPTUU. MecTo mapoBoil TypOHHEI B
TEPMOJUHAMUYECKOM IIUKJIE.

11

[TpoMexyTOUHBIH Meperpes napa napoTypOMHHBIX YCTaHOBOK. PereHepaTuBHBIN 1OJIOTPEB
IUTATEIbHOM BO/IBI MAPOTYPOMHHBIX YCTAaHOBOK

12

[Monubiit  KIIZI  coBpeMeHHBIX  JBYXKOHTYPHBIX  MapoTypOuHHbIX ['eoTOV.
JIByXKOHTYpHBIE ~ YCTAaHOBKM Ha HU3KOKMIAIUX pabouux Temax (ppeonax,
yrieBoaopoaax). ['eoTDC Ha  OJHOPOJZHOM  HU3KOKUIIAILEM  TEIUIOHOCHUTEINE,
HEePCHEeKTUBHAS YCTAaHOBKA HA CMECEBOM BOJI0AMMHMAYHOM pabodeM Telie.

6.2 Tembr UTP:

Pacuer moaorpeBaTeyisi HU3KOro JaBJICHUS CMCIIAHHOI'O THUIIA.

I'mppaBnuyecknii ¥ TEIUIOBOM  pacyeT  IMOBEPXHOCTHBIX  pEreHEepaTHUBHBIX
IIOI0rPEBATEIICH.

PacueT perenepaTuBHBIX TOJOTPEBATENEH CMEIIAHHOTO THUIIA.

Pacuer BOIOrpeiHbIX KOTIOB

Pacuer neaspaTopoB

Pacder ncnapurenei.

Pacuer mHOr OCTYIICHYATOT'O UCIIAPpUTCIIA.

TennoBoi pacyer HcapuTesnen.

pacyCT NUJINHAPUICCKUX 3JICMCHTOB TEIIOOOMEHHHMKOB.

Pacuer Ha MpOYHOCTH TETIIOOOMEHHHUKOB

Pacuer 3a1e710K TpyO B TpyOHBIE JOCKH.

Pacuer n PaCYCTHBIC XaPAKTCPUCTUKHU prﬁOHpOBOI[OB Ha NPOYHOCTD.

Pacyer HacocoB (mapauienbHOE U MOcieI0BaTeNIbHOE MOAKIYEHNE U paboTa).

['eoTOC na OIHOPOJHOM HU3KOKHUIIAIIEM TCIIJIOHOCUTCIIC, NCPCIICKTHBHAA YCTAHOBKA Ha
CMECEBOM BOJOAMMHWAYHOM pa6oqu TCIIC.

Pacyer NBYXKOHTYpHOH YCTAaHOBKM Ha HHU3KOKHIANMX paboumux Ttenax ((ppeonHax,




\ \ YIJIEBOJIOPOJIAX).

6.3. YueOHO-MeTOoqUYeCKOe U MHPOPMAIHOHHOE 00ecTieYeHle CAMOCTOATEILHOH padoThI

Jlureparypa:

1. JIyoxoB B.I. OcHOBBI 3KCILTyaTallMu TeTJIoMeXaHu4eckoro oobopynoBanust TOC [DneKTpoHHBIN
pecypc]: yaednoe nocobue/ JIyoxkos B.U., HoBuuko C.B.— DaeKTpOH. TEKCTOBBIC JaHHBIC.—
Caparos: At [lu Ap Meaua, 2019.— 285 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/82563.html.— 3BC «IPRbooks»

2. JIy6oxoB B.W. IIpoekTupoBanue, CTpOUTEILCTBO U MOHTaX o0opynoBaHus TOC [DAeKTpOHHBIN
pecypc]: yaeoHnoe nocobue/ JIyoxkos B.U., HoBuukor C.B.— DeKTpOH. TEKCTOBBIC JaHHBIC.—
Caparos: Aii [Tu Ap Menua, 2019.— 295 ¢c.— Pexum nocryna:
http://www.iprbookshop.ru/82565.html.— 3BC «IPRbooks»

3. OcHoBblI coBpeMeHHOM 3HepreTuku. ToMm 1. CoBpeMeHHas TeII0HEPreTUKa [ DJIeKTPOHHBII
pecypc]: yaeonuk ais By3os/ A.Jl. TpyxHuit [u 1p.].— DJAEKTPOH. TEKCTOBBIC JaHHBIE.— M.:
Wznarenbckuiit niom MOU, 2010.— 493 c.— Pexum gocryma:
http://www.iprbookshop.ru/33143.html.— DSBC «IPRbooksy»

4. Tpyxuuii A.Jl. [Tapora3zoBsie ycTaHOBKU AJIEKTPOCTAHLIUN [ DIEKTPOHHBIN pecypc]: yuebHoe
nocobue st By3oB/ Tpyxuuit A.Jl.— DnekTpoH. TekcToBbie qaHHble.— M.: U3marensckuit jom MOU,
2013.— 648 c.— Pexum noctyna: http://www.iprbookshop.ru/33207 . html.— DbC «IPRbooks»

5. 'a30TypOMHHBIE SHEPreTUYECKUE YCTAaHOBKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue ajsi By30B/
C.B. IlaneB [u np.].— DaekTpoH. TeKCTOBBIC naHHbIe.— M.: M3naTensckuii mom MOU, 2011.— 427
c.— Pexxum nocryma: http://www.iprbookshop.ru/33113.html.— DBC «IPRbooksy»

6. 'a30TypOMHHBIC SHEPTETUYECKUE YCTAHOBKH [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue 1jisi By30B/
C.B. LlaneB [u 1p.].— DneKTpoH. TeKCTOBIC naHHbIe.— M.: M3narensckuii jom MOU, 2011.— 427
c.— Pexxum gocryna: http://www.iprbookshop.ru/33113.html.— DBC «IPRbooks»

7. OueHO4YHBbIE CpeACTBA

7.1 Bonpocsl K NIePBOH PYOEKHOM aTTECTAIIMNA

1. BausHue BcioMoraTenbHOro o00pyI0BaHuUs Ha HAJIEKHOCTh U 3KOHOMUYHOCTH paboTel TOC u
I'eoTOC

2. Kiaccuduxarysi BCIOMOTaTeIbHOTO U TETTIOMEXaHUIEeCKOTO 000pyIOBaHHUS.

CoBpeMeHHOE COCTOSTHIE U MIEPCIEKTUBBI Pa3BUTHS BCTIOMOIaTEIbHOTO 000PY10BaHUS U

TpyOONPOBOIOB; MYTH COBEPIICHCTBOBAHUS KOHCTPYKIMI; TIOBBIIIEHUE HAJIE)KHOCTH,

HSKOHOMHYHOCTH M COOTBETCTBUS 3Kosornyeckum tpedosanusm TOC u 'eoTIC..

Hasnauenue, Tumsl 1 MapKupOBKa pereHepaTUuBHbBIX NOAOIpPEBATENEH.

KOHCTpyKTHBHBIE CXEMBI IOIOTPEBATENIEH HU3KOTO AABJICHUS TOBEPXHOCTHOI'O THIIA.

KoHcTpyKTHBHBIE CXEMBI TOIOTpeBaTeNIel HU3KOTO JaBI€HHS CMEIIAHHOTO THUIIA.

KoHcTpykiuu, cxeMbl JBUKEHHS TEIIJIOHOCUTEIIEH B IIOJOTPEBATENSAX BBICOKOTO JaBJICHHUS.

TennoBoi pacyeT pereHepaTuBHBIX MTOJAOTPEBATENEH.

['mapaBnuueckuii pacyeT MOBEPXHOCTHBIX PETEHEPATUBHBIX MTO0IPEBATENEH.

10 Pacuyer perenepaTuBHBIX [MO0IPEBATENEH CMEIIAHHOTO THUIIA.

11. Haznavenue, TUIIBI, KOHCTPYKIIUM ¥ MapKUPOBKA CETEBBIX MO0TpeBaTeNeH.

12. MHoTrOCTyIIeHYAThII TIOJIOTPEB CETEBOI BOIBI.

13. IlpuHUIMIIHANIBHBIE CXEMBI CETEBBIX MOAOrpeBaTeabHbIX yeTaHOBOK (CITY).

14. OcobeHHOCTH TETIOBOTO pacueTa.

15. Haznayenue 1 MecTo BoJOrpeiHbIxX Ko1iaoB B CITY.

16. Bunbr 1 0cOOEHHOCTH KOHCTPYKIIMK BOJIOTPEHHBIX KOTIIOB, [ e0TOC

17. Pexxumbl paboThI CETEBBIX MOAOrpeBaTeei U BOJOTPEHHBIX KOTIIOB.

18. BimsitHue KuCIopo/a U ABYOKHCH YTIIepoaa Ha KOPPO3UIO KOHCTPYKITMOHHBIX MaTEPUAIOB.

19. ®duznyeckre OCHOBHI MPoLIECca TEPMUUYECKOH J1eadpariii.
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20. Haznauenwue, kinaccuduKaiys 1 MapKAPOBKA €adPaTOPOB M UX THUIIHI.

21. IlpuHnMNuanbHbIe CXeMbl M KOHCTPYKTHBHOE HcToiHeHue aeaspatopoB TOC u I'eoTOC.
daxkTopsl, BaUsAOMHKE Ha padboTty neaspatopoB TOC u I'eoTOC..

22. AkkymynaTopHble 0aku U oxyaauTend. Pacder pea’paTopoB Ha TEIUIO- U MacCOOOMEH.

23. Pacuer Tepmudeckux aeasdparopoB. Tumbl ucnapureneid TOC u I'eoTDOC. OcobeHHOCTH UX
HKCIUTYaTalli ¥ KOHCTPYKIUH.

24. Haznauenue ucnapuresneil. ®u3nyeckue 0CHOBBI TEPMHUECKOTO 00ECCOTUBAHUS BOJIBI.

25. CxeMbl BKIIFOYCHHS UCTIAPUTEIBHBIX YCTaHOBOK B TerioByto cxemy KOC u TOLI, 'eoTOC

26. MHuoroctynenuyatsie ucnapureian. GakTopbl, ONpeaeiioire BIaKHOCTh BTOPHYHOTO Mapa.

27. MeTopl OCYIIKU ¥ OYMCTKH BTOPHUYHOTO Mapa OT IpUMecei.

28. Knmaccuduxkanus ncnaputeneil. TemnoBoit pacueT ucnapureneil. Pacuer ucnapurenei.

29. Pacuer kauecTBa mapa ucnapureneit ucnoibdyeMbix Ha TOC u ['eoTOC.

Oo0pa3en OusteTa K mepBoM pydeKHO aTTecTAUMHU

Munucmepcmeo nayku u oopazoearus P©
TI'posnenckuii 2ocydapcmeernnvitl HehmsaHOU MEXHUYECKUU YHUgepCcumen
Kageopa «Tennomexuuxa u cuopasnuxay I'THTY

Bujer Ne 1

IlepBas DV6€)KHEIH aTTeCTanmnsg

I[HCHHHHHH&I «TennoMexaHMYECKOE M BCIIOMOIraTeILHOS 060py,HOBaHI/Ie TCIIJIOBBIX U
IrcOTCPMaJIbHBIX 3HeKTp00TaHHHﬁ»

-

MeTobl OCYHIKH YU OYHUCTKU BTOPUYIHOTI'O I1apa OT an/IMeceﬁ.

N

MHorocrynenyarsie ucrapuren. @akTopsl, ONPEAEIIOMNE BIAKHOCTE BTOPUYHOIO Mapa.

3 | CxeMbl BKIIFOYEHHS UCTIAPUTEIIbHBIX YCTAaHOBOK B TeIoBY10 cxemy I'eoTOC, KOC u TOII,

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

7.2 Bonpochl KO BTOPOH PY0EKHO aTTeCTANUN

1. HopmaTuBHBIE JOKYMEHTHI U PACUETHBIE TapaMeTPhl, ONPEIEISIONINE TPOYHOCTh

TEII000OMEHHUKOB.

Mertonuka pacuera HMIMHAPUYECKUX FIEMEHTOB.

3. Tumel, napamMeTpsl U pacyeT Ha MPOYHOCTh THUIL TETJI000MEHHHUKOB, 00JIACTH MTPUMEH EHUS
JTHHIIT.

4. Pacuet TpyOHbIX Aocok. Ha3HaueHHe u mpuMeHeHue aHKepHBIX cBsA3el. Pacuer 3aaenok Tpyo B

TpyOHBIE JOCKH.

VYyer TemnepaTypHoit NoArpy3ku. TUITBI U TapaMeTpsl pacrpeaereHus TpyO B TpyOHBIX TOCKAX.

6. DnemeHTHI MTaBHBIX TpyOonpoBoaoB, POY, BPOY. Kateropun, MmaTepuan u COpTaMEHT TPYO IS
TpyOOIPOBO/IOB.

7. Tunsl cCOeTUHEHUI U KOHTPOJIb KauecTBa TpyOoonpoBoAoB. Pacuer u pacueTHble XapaKTEPUCTUKH
TpyOONPOBOJIOB HA MPOYHOCTD.

8. DnemeHTsI TpyOONIPOBOIOB. OMOPHI M MOJBECKH TPYOOIIPOBOAOB, X PACUET HA BECOBYIO
HarpyskKy.

9. KoHCTpyKTHBHBIE OCOOCHHOCTH OTIOp U IOABECOK TPYOOIpoBoIoB. CaMOKOMITEHCAIUS
TEeMIIePaTypHBIX YAJTUHEHUN U TeMIlepaTypHble epeMeleH s TPYOOIpOBOIOB.

10. Pacyer rupaBIrueCcKuX U TEIUIOBBIX MOTEPh TPYOOIIPOBOIOB. TertoBast H30IISIUs
TpyOOIPOBOJIOB.

11. TpyOonpoBoaHas apMarypa: Ha3HauY€HUE, BUJIbI, KOHCTPYKIIUHU, BbIOOp. JpeHupoBanue
TpyOOIPOBOJIOB.

12. HaznavyeHnwne, MPUHIIAT ISHCTBHSI, TPYIIIHI U BHIBI HACOCOB, UcTIONb3yeMbIx Ha TOC u ADC.
Hacocs! anextpocraniuil. XapakTepUCTUKH U OCHOBHBIE ITapaMETPHI.

N
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13. OcHOBHBIE TapaMETPhl HACOCOB M UX XapaKTEPUCTHKU. THIIBI XapakTepucTuk. BricoTa
BCACBIBAaHUS M KaBUTAIHMsI B HACOCaX.

14. PaGoTa HACOCOB Ha CETh U CITOCOOBI PETyIUPOBAHUS MTPOU3BOIUTEIHHOCTA HACOCOB.
[MapannensHoe U MOCIEA0BaTEIbHOE OIKIIOUEHHE U pPaboTa HACOCOB.

15. PerynupoBanue nogayu HacoCoOB, MOMITIaX HacOCcOoB. KOHCTpyKIIMK SHEPreTUUECKUX HACOCOB.

16. O6mas xapakrepuctuka Typoun TOC u ADC. BiausHue OCHOBHBIX ITapaMeTPOB mapa Ha paboTy
IITY. Knaccudukanus TypOuH.

17. TypOuHHBIE CTYNIEHH, UX pacueT U NPOEeKTUpoBaHuE. MeTonuKa pacueTta TYpOMHHOM CTYIIEHHU.
TennoBol a’poMHAMUYECKHI pacdeT TypOMHHOU cTyneHu. TernoBoi mpoiecc TypOUuHHON
CTYIEHH.

18. IIpoexTupoBaHme U KOHCTPYKIMH CTyNEHEH MapoBbIX TypOuH. KOHCTpYKIIMU 1 OCHOBBI
IIPOEKTHUPOBAHUS TAPOBBIX TYpOUH.

19. OcHoBHBIE pacueThl IPU MPOESKTUPOBAHNH APOBOW TYpOUHBI. Pacyer Ha MPOYHOCTD.
ObecnievueHre HAICKHOCTH TypOHH.

20. IlepemeHHBIE PeXUMBI pabOTHI TAPOBHIX TypOuH. CHCTEMBI MapopacpeeIeHus TapoBbIX
TypOuH.

21. CucteMsl napopacnpeaeneHus napoBeix TypouH. TypOuHbI 111 KOMOMHUPOBAHHOM BBIPAOOTKU
TEIUIOTHI U AJIEKTPUUECKON IHEPTUU.

22. MecTto mapoBOi TypOHMHBI B TEPMOJUHAMUYECKOM HHUKJE. L[MKIbI mapoTypOUHHBIX YCTaHOBOK.
KILJ] Typ6ussbl.

23. IlpuHmn AedCTBHS TapoBOM TypOWHBI M €€ MECTO B DHEPreTHUYEcKoi ycraHoBke. llokaszarenn
HSKOHOMHYHOCTH MapOBbIX TYPOUH U TypOOYCTaHOBOK.

24. TIpoMexXyTOYHBI TIEperpeB IMapa MapoTypOMHHBIX YCTAaHOBOK. PereHepaTWBHBIA IOJOTPEB
MUTATENbHOM BOBI MAPOTYPOUHHBIX YCTAaHOBOK.

25. OCHOBHBIE YpaBHEHHUS TIOTOKA JUISI CXKUMAEMOW JKUAKOCTH: COCTOSIHHSI, HEpa3phIBHOCTH,
KOJINYECTBA JIBUKEHUS, COXPAHEHUsI SHEPTUH.

26.Ilotepn TypOuMHHOTO mpodwIs: NpPOPUIbHbIE, KPOMOYHBIC, KOHIIEBHIE, BOJIHOBBIE, OT
HECTallMOHAPHOCTH IOTOKA.

27. BeiOOp TypOMHHBIX PEMIETOK /sl TypOUHHBIX CTYICHEW: TeOMETPUYECKHE, Tra30IMHAMHUECKUE U
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BEIOOP THIIA JIOMATOK JJIsl PEIIETOK CTYIEHEH;
orpeziesieHue 3KOHOMUYHOCTH COIUIOBOM U pabouell pemeToxk.

28. Vcronb30BaHUsl TeOTepMalbHOTO Telja B CHCTEMaX TeIUIOCHAOKEHWsT W IPOU3BOJCTBA
ANEKTPOIHEPTUH.

29. 'mapoTrepMaibHble U TapoTepMalbHble HCTOYHUKH Teruia. CrcreMa OYUCTKU U (DUIIbTpaltu.

30. Paboune numskoremmeparypHsbie Tena ['eoTOC, ammuak, ¢ppeon, nzodyran. Cxema
JIEKTPOCTAHLIMU HA T€0TEPMAJIbHOM UCTOUYHUKE C HU3KON TeMIepaTypou.

31. Onaokontypuslie ['eoTOC. Temnosas cxema ogHOKOHTYpHOM ['e0TOC.

32. Isyxkontypasle ['eoTOC. Temnnopas cxema 1ByxkoHTypHOM ['e0TOC.

33. bapb6oraxusiii abcopOep. ITomnsrit KI1/] coBpeMeHHBIX TBYXKOHTYPHBIX MapOTypOUHHBIX
I'eoTOVY.

34. JIByXKOHTYpHBIC YCTAHOBKH Ha HU3KOKUIIAMUX pabounx Teiax (ppeoHax, yrieBogoposiax).

35. DHeproycTaHoBKa Ha xjagoHe R-12 moutHocThio 600 kBT, (IlapatyHckoe reoTepmanbHOe
MectopoxaeHue (Kamuarka)).

36. 'eoTOC Ha OAHOPOAHOM HU3KOKHUIIAIIEM TETJIOHOCUTENIE, EPCIEKTHBHAs YCTaHOBKA HA CMECEBOM
BOJIOAMMHUAYHOM pabodeM Terie.

37.Pacuer T'eoTDY ¢ HUBKOKUILSIIIMMH M CMECEBbIMM pabounMu Tenamu. ['eoTepmainbHOE
teriocHabxenue. [Ipobiembl, TOpMO3SIUE Pa3BUTHE TEOTEPMAIBLHON SHEPTETHUKH.



O0pasen OnJieTa Ko BTOPOii pyOesKHOH aTTecTaluu

Munucmepcmeo nayku u oopazogarus P®
TI'posnenckuii 2ocydapcmeenbiti Hehmanol MeXHUYecKull yHugepcumem
Kagpeopa «Tennomexnuxa u euopagiuxay

Buger Ne 1

Bropas DV6 CXXHas arTeCTanuia

I[I/ICLII/IHJII/IHaZ «TemnmnoMexaHHYECKOE U BCIIOMOIraTeIbHOE 060py2[OBaHI/Ie TCIIJIOBBIX U

r¢oTCpMaJIbHBIX 3J'I€KTpOCT3HI.IHI>i»

1 | BaustHue kuciopoja U IByOKHUCH YIiiepoia Ha KOPPO3UI0 KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

N

Pexxumebl paboTh ceTeBbix nogorpesareneil 1'eoTOC.

3 | Buasl 1 0COOEHHOCTH KOHCTPYKITMI BOJAOTPEHHBIX KOTJIOB.

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

7.3 Bonpocsl k 3auery no aucuuiiinHe «TenjioMexanuveckoe U BCIIOMOraTejibHOe 000py10BaHue

TCIJIOBBIX U I'€OTEPMAJIbHBIX 3J'IeKTp00TaHIII/II7[»

oo

10.
11.

12.

13.
14.

BnusiHre BcrioMorarenbHOTO 00OpYAOBaHMS Ha HAJEKHOCTh M 3KOHOMHUYHOCTH padoTsl TOC n
I'eoTOC. Knaccudukanus BCoMOraTeIbHOTO M TEINIOMEXaHHYECKOTO 000PYI0BaHUSI.

CoBpeMEHHOE COCTOSIHME U NIEPCIIEKTUBBI PA3BUTHUS BCIIOMOTaTEIbHOIO 000pYAOBaHUS U
TpyOOIPOBOJOB; ITyTH COBEPLICHCTBOBAHUS KOHCTPYKIIMM; TIOBBIILICHUE HA/IEKHOCTH,
HSKOHOMHYHOCTH M COOTBETCTBUS SKOJIOTHYECKHM TPEOOBAHUSM.

Haznauenue, TuIIBI 1 MapKUPOBKaA pereHepatuBHbIX noporpesareneid TOC u I'eoTOC.
KoHcTpyKTHBHBIE CXEMBI [TOI0rpeBaTeNIel HU3KOrO JaBJIE€HUS TOBEPXHOCTHOTO THIIA.
KoHCTpyKTHUBHBIE CXEMBI TOOTPEBATENENH HU3KOTO JaBJICHHs CMEIIAaHHOIO TUIIA.

KoHcTpykiuu, cxeMbl JBUKEHHS TETIJIOHOCUTENEHN B MOJOTPEBATENSAX BHICOKOTO JTaBICHHUS.
TemnoBoii pacueT pereHepaTUBHBIX IIOJOTpeBaTENEN.

['unpaBnnyeckuil pacyeT MOBEPXHOCTHBIX pereHepatuBHbIX nojgorpesateneil TOC u I'eoTOC..
Pacyer perenepaTuBHBIX IOAOIPEBATENEH CMEIAHHOTO TUIIA.

Hasnadenue, TMIBI, KOHCTPYKIIMM U MapKUPOBKA CETEBBIX MMOJOTpeBareneii. MHOrocTyrneH4aThlil
nonorpes cereBoid Boabl TOC n I'eoTOC..

[TpuHIMNIHATBHBIE CXEMBI CETEBBIX MoA0rpeBaTenbHbIX YcTaHOBOK (CI1Y). OcobennocTu
TEIUIOBOTO pacyera.

Hasnauenue u mecto Bogorpeiinbix koo B CIIY TOC u 'eoTOC.. Buasl u ocobeHHOCTH
KOHCTpyKUUi BoporpeiHsix KotiaoB TOC u I'eoTOC..

Pexumbl pabOTHI CETEBBIX MOJOrPEBATENEH U BOJOTPENHBIX KOTJIOB.

Bnmsnaue kucnopona, AByoKucH yriepoaa v kuciaoT ['eoOC Ha KOppo3uI0 KOHCTPYKIIMOHHBIX
MaTEpUaJIOB.

duznyeckue OCHOBBI ITpolecca TepMUUEcKoi aeaspanuu. Haznauenue, kinaccupukanus u
MapKUpPOBKa J1€a’3paToOpoB U UX TUIBL. [[puHIMIINANBHBIE CXEMBI U KOHCTPYKTUBHOE UCIIOJIHEHUE
neasparopoB. DaKTOPLI, BIUAIOIINE HA PabOTy Jea’spatopoB. Pacuer TepMUUECKUX [1€a3paTopoB.
AKKYMYJSTOpHBIE 0aKu M OXJaguTenu. PacueT nea’paTopoB Ha TEIIO- U MacCOOOMEH.

Tunel ucnapurenel u ux KOHCTpyKunK. Haznauenue ucnapureneil. @u3ndeckre OCHOBBI
TEPMHUYECKOT0 00eccoIuBaHus BO/Ibl. CXeMbl BKIIOUEHHS HCIIAPUTENIbHBIX YCTAHOBOK B
tertoByro cxemy KOC u TOL, 'eoTOC. Knaccudukamnus ucnaputeneii. Pacuet ucnapurenei
Pacuer kauecTBa napa uciapuTeneu..



15. MHoroctyneH4atsie ucnapurenad. OakTopbl, ONpeneNaone BIa)KHOCTh BTOPUYHOTO Hapa.
Meroas! OCYIIKH U OYMCTKHA BTOPUYHOIO I1apa OT MPUMECEH.

16. HopmaTuBHBIE TOKYMEHTBI M pacCUETHbIE TapaMeTPBbl, ONPEAEISIOINE IPOYHOCTb
TETMI000MEHHUKOB. MeTo/iMKa pacyera IHIUHAPHUECKUX HIEMEHTOB TEIII000MEHHUKOB. THIIBL,
napaMeTpsl U pacyeT Ha IPOYHOCTh AHUIL TEINIOOOMEHHUKOB, 00JaCTH IPUMEHEHUS THUILL.

17. Pacyer TpyOHBIX TOCOK TeIJI00OMEeHHUKOB. HazHaueHne u MpUMEHEHNE aHKEPHBIX CBSI3CH.
Pacuer 3aznen0k TpyO B TpyOHBIE TOCKHU.

18. Yyer TemneparypHoii moArpy3ku. THIIBI 1 TapaMeTpsl pacipeaeneHust TpyO B TPYOHBIX JTOCKaX.
DneMeHTHI TJIaBHBIX TpyborpoBoaos, POY, BPOY.

19. Kareropuu, marepuain u cOpTaMeHT TpyO i TpyOonpoBoaoB. TuIbl COEAMHEHUI U KOHTPOJIb
KayecTBa TpyOOnpoBooB. Pacuer u pacueTHble XapaKTEPUCTUKU TPYOOIIPOBOIOB HA IPOYHOCTb.

20. DnemeHThI TPYOOIIPOBOIOB. ONOPHI U MOABECKH TPYOOIPOBOJIOB, MX PACUYET Ha BECOBYIO
Harpy3Kky. KoHCTpyKTHBHBIE OCOOEHHOCTH OIIOP M MOABECOK TPyOOonpoBo10B. CaMOKOMITEHCALUs
TEeMIEepaTyPHbIX YUIMHEHUH U TeMIepaTypHbIE IIepeMEIEeHUs TPyOOIIpOBOIOB.

21. Pacuet ruJipaBIu4eCcKuX U TEIJIOBBIX OTEPh TPyOOnpoBoaoB. TerioBast n30mnus
TpyoonpoBooB. TpyOonpoBoaHas apmaTypa: Ha3HauY€HUE, BUbI, KOHCTPYKIMH, BBIOOD.
JlpenupoBaHue TpyOoOIIPOBOIOB.

22. HazHauyeHwue, MPUHIIMII JEHCTBUS, TPYIIBI U BUABI HACOCOB, Hcnonb3dyeMbix Ha TOC u ['eoTOC.
Hacocel anextpoctaniuil. XapakTepUCTUKN U OCHOBHBIE ITAPAMETPBI.

23. OcHOBHBIE NTapaMeTPbl HACOCOB U UX XapaKTEPUCTHKH. THIBI XapakTepucTHK. BricoTa
BCachIBaHMs U KaBUTAIlUsI B HacOCax.

24. PaboTa HACOCOB Ha CETh U CIIOCOOBI PETyIUPOBAHUS TPOU3BOIUTENILHOCTH HACOCOB.
[TapannensHoe U MOCIIEA0BATENIFHOE TIOJKITIOUEHIE U paboTa HacocoB. PeryianpoBanue mogayun
HAacOCOB, [IOMITIaXk HACOCOB.

25. Kimaccuduxarmst Typoun TOC u I'eoTOC..

26. TypOuHHBIE CTYIIEHH, UX pacyeT U MPOEeKTUpoBaHUe. MeTonuka pacyera TypOMHHOM CTyIEHH.
TemnoBoii aspoarHAMUUECKUN pacdeT TypOHMHHOM cTyneHu. TernnoBoi nporecc TypOMHHON
CTYIICHHU.

27. IlpoekTupoBaHUE U KOHCTPYKIIUH CTYyIEHEH MapoBeIX TypOrH. KOHCTpYKIIMK M OCHOBBI
npoektupoBanust naposbix TypouH TOC u 'eoTOC.

28. OCHOBHBIE pacueTsl MPU MPOSKTHPOBAHUH MTAPOBOM TypOWHBI. PacueT Ha MpOYHOCTH.
ObecneueHne HaAEKHOCTH TYpOUH.

29. IlepeMeHHBIE PEXUMBI paOOTHI TAPOBBIX TypOWH. CHCTEMBI ITapopacIpe/IeIeHus TTapOBhIX
TypOUH.

30. Cucremsl mapopacnpeaeneHus napoBeix TypouH. TypOuHBI 1T KOMOMHUPOBAHHOM BBHIPAOOTKH
TEIUIOTHI U ANEKTPUYECKON SHEPTUU.

31. Mecto mapoBoii TypOMHBI B TEPMOJMHAMUYECKOM HUKJIE. L[MKIBI MapoTypOMHHBIX yCTaHOBOK.
KIIJ TypOuHsI.

32. Ilpunmun  pevictBus mapoBoid TypOuHsl TOC m ['eoTOC. u ee MecTo B JHEPreTHUECKOU
ycraHoBke. [loka3arenn 5KOHOMUYHOCTH MAPOBLIX TYPOUH U TypOOYCTaHOBOK.

33. IIpoMexyTOUHBIH TIeperpeB TMapa IMapoTypOMHHBIX YCTAaHOBOK. PereHepaTWBHBIA IOJOTPEB
MUTATENbHOM BOABI MAPOTYPOUHHBIX YCTaHOBOK.

34. OcHOBHBIE YpaBHEHHUS TIOTOKA JUISI CXKUMAEMOW JKUIKOCTH: COCTOSIHHSI, HEpPa3pBIBHOCTH,
KOJIMYECTBA ABM)KEHHUS, COXPAHEHUS SHEPTUH.

35.Tlorepu TypOWHHOTO TNPOPWIL: NPOPWIBHBIE, KPOMOYHBIC, KOHIICBBIC, BOJHOBBIC, OT
HECTAIlMOHAPHOCTH MOTOKA.

36. Be1OOp TypOMHHBIX PEemIeTOK s TypOUHHBIX CTYIEHEW: TeOMETPUYECKHEe, Ta30IMHAMHUYECKUE U
PEKUMHBIE XapaKTEPUCTUKU TYPOMHHBIX PELIETOK; BEIOOP THIIA JIOMATOK JJIsl PEIIETOK CTYyIEHEH;
orpeziesieHue 3KOHOMUYHOCTH COIUIOBOI U paboueil pemeTok.

37. Vcrionb30BaHUsl TeOTEpMAIbHOTO Teljla B CHCTeMax TeIJIOCHAOKEHWsT W IPOU3BOJCTBA
AJEKTPOIHEPTUH.

38. 'maporepmanbHble U TapoTepMalbHble HCTOYHUKH Teruia. CrucreMa OYMCTKU U (DUIIbTpalvu.

39. Paboune HumskotemmeparypHsbie Tena ['eoTOC, ammuak, ¢ppeon, nzodyran. Cxema
AJIEKTPOCTAHLIMY HA T€OTEPMAIIBHOM UCTOYHHMKE C HU3KOM TeMIEpaTypoil.

40. OgaoxontypHbie ['e0TOC. Temmosas cxema ogHOKOHTYpHOM ['€0TOC.



41. JIsyxxontypasie ['eoTOC. Temnosas cxema 1ByxkoHTypHOM ['e0TOC.

42.bap6oraxuslii abcopoep. [lomusiii KIIJ] coBpeMEHHBIX IBYXKOHTYPHBIX TApOTYPOUHHBIX
['eoTOV.

43. JIByXKOHTYPHbIE YCTAaHOBKH Ha HU3KOKHUIAIIUX pabounx Tenax (PppeoHax, yrieBoaopoaax).

44, JHeproycranoBka Ha xjanoHe R-12 momHocthio 600 kBT, (ITapaTyHckoe reorepmanbHOE
MectopoxaeHue (Kamuarka)).

45. T'eoTOC Ha 0IHOPOAHOM HU3KOKHIISIIEM TEIIOHOCUTEIE, IEPCIIEKTHBHAS YCTAHOBKA HA CMECEBOM
BOJIOAMMHAYHOM paboveM Telie.

46. Pacyer ['eoTDY ¢ HUBKOKMISIIMMH M CMECEBBIMH pabouynMu TelaMu. [ eoTepmanbHOe

TeruiocHabxkenue. [Ipobiembl, TOpMO3SIIIHE Pa3BUTHE TEOTEPMATBHON SHEPTECTUKH.

O0pazen OuseTa K 3a4eTy M0 AMCHUILIMHE

Munucmepcmeo nayku u oopazosarus P®
Tposnenckutl eocyoapcmeentbiti Hehmanol MeXHUYecKull yHugepcumem
Kagpeopa «Tennomexuuxa u euopagnuxay

Huctnmuimaa  «TenjioMexaHu4yeckoe U BCIIOMOTraTe/ibHOe 000PY/10BaHHE TEILIOBBIX H
reoTepMAaIbHBIX YJIEKTPOCTAHIHI
Cemectp - 5

['pynmna I'eoDC

BUJIET Ne 1

1. | Tunsl ucnapurenen u UX KOHCTpyKUMU. HazHauenue ucnapureneil. @Pusndeckue OCHOBBI
TEPMHUECKOT0 00ecCOIMBaHus BOIbl. CXeMbI BKIIOUEHHUS NCTIAPUTEIbHBIX YCTAHOBOK B
teroByto cxemy KOC u TOL u I'eoTOC Knaccudukanus ucnapureneii. Pacuer
ucnapurteneit 'eoTOC. Pacuer kauecTBa napa ucnapuTelieu.

2. | PacueT ruipaBIM4ecKUX M TEIUIOBBIX MOTEPh TPYOOIPOBO0B. TerioBast H30sIHs
TpyOorpoBooB ['eoTOC.

3. | OcHOBHEIE nmapaMeTpbl HACOCOB U UX XAPAKTCPHUCTUKU. Tunel XapaKTCPUCTUK. Bricota
BCaChIBaHHA U KaBUTAIIUA B HACOCaXx.

3aB. xadenpoit
«TennoTexHuKa v ruIpaBInKa P.A-B. Typnyes

7.3 Tekyuuii KOHTPOJIb

7.3. Texkyumuii KOHTPOJIb
Bonpocel K NpaKTHYECKUM 3aHATHAM

VYder TemriepaTypHOi MOATPY3kH. THITEI ¥ TapaMeTpBhl pactpeeTeHus TPYO B TPYOHBIX JTOCKaX.

OeMeHTHI TIaBHbIX TpyOonposozaos, POY, BPOY.

Kareropun, matepuan u copTameHT TpyO AJist TpyOOIpOBOIOB.

Tumbl coeMHEHUH ¥ KOHTPOJIb KauecTBa TPYOOIIPOBOJIOB.

PacueT 1 pacyeTHBIE XapaKTEepPUCTHKH TPYOOTIPOBOIOB HA MMPOYHOCTD.

OneMeHTs! TpyOonpoBoaoB. ONopkl ¥ OJBECKH TPYOOIIPOBOJIOB, X PacyeT Ha BECOBYIO
Harpy3Ky.

KoHcTpyKkTHBHBIE 0COOEHHOCTH OMOP U MOABECOK TPYOOIIPOBOIOB.

8. CamokomImeHcaIys TeMIepaTypHbIX YUIMHEHUH U TeMITEpaTypHbIE TepeMeICHHUs

TpyOOIpPOBOJIOB.

ocoarwNE

~



9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

Pacuer ruapaBnuyecKuX U TEIUIOBBIX TOTEPHh TPYOOIIPOBOIOB. TemioBas n30saus
TpyOOIPOBOJIOB.

TpyGomnpoBoaHas apmaTypa: Ha3HauY€HHUE, BUAbI, KOHCTPYKIIUH, BBIOOD.

JlpeHrpoBaHue TpyOOIPOBOJIOB.

Hasznauenue, npuHIUI IEUCTBUA, TPYIIIBI U BUJbI HACOCOB, UCTIONB3yeMbIX HA TOC u ADC.
Hacocsl anexrpocraniuil. XapakTepUCTUKUA U OCHOBHBIE ITApaMETPBI.

OcHOBHbIE TapaMeTPbl HACOCOB U UX XapaKTepUCTUKU. TUIbl XapakTepucTuK. BeicoTa
BCachIBaHMs U KaBUTAllUsl B HacOocax.

PaboTa HacocoB Ha CeTh U CIIOCOOBI PeryJIMpOBaHUs IPOU3BOAUTEIIBHOCTH HACOCOB.
[TapannenbHoe U MOCIEA0BaTEILHOE NOJKIOUYEHUE U PaboTa HACOCOB.

PerynupoBanue nojgaun HacoCOB, IOMIIAXK HACOCOB.

KoHcTpykuinu 3HepreTHuecKux HacoCoB.

[Ipunuun pevictBus napoBoil Typounsl TOC u I'eoTOC. u ee MecTro B IHEPreTHUECKOMN
ycraHoBke. [Toka3aTeny 5KOHOMUYHOCTH TApOBBIX TYpOUH U TypOOYCTaHOBOK.

[lepemenHbIE peKUMBI PAOOTHI MAPOBBIX TYpOUH. CHCTEMBI TapOpaclpeieICHUs TapOBBIX
TypOuH.

Cuctemsl mapopacnpesiesieH s MapoBbIX TypOuH. TypOuHBI 17151 KOMOMHUPOBAHHON BRIPAOOTKH
TEIUIOTHI U AJIEKTPUUECKON IHEPTUU.

MecTo napoBoil TypOUHBI B TEPMOJAMHAMUYECKOM IUKJE. [IMKIbI NapOTypOMHHBIX YCTaHOBOK.
KILJ] Typ6ussbl.

I'unporepmainbHble U IapoTepMaIbHble UCTOYHUKH Teruia. Cucrtema OYMCTKU U (PUIIBTpALIUK.
Paboune Hu3koremnepatypHsle Tesna 'eoTOC, ammuak, ppeon, nzodyran. Cxema
AJIEKTPOCTAHLIMY HA T€OTEPMAIIbHOM UCTOYHHUKE C HU3KOM TeMIeparypoil.

24.0nnokoutypHbie ['eoTOC. Temnosas cxema ogHokoHTYpHOI ['e0TOC.
25.JIsyxkontypasie ['eoTOC. Temnoas cxema nByxkoHTypHOI ['e0TOC.

26.

27.
28.

29.

30.

Bbap6otaxusiit abcopbep. [Tonusbiii KITJ[ coBpeMeHHBIX TBYXKOHTYPHBIX MapOTypOUHHBIX
I'eoTOVY.

JIByXKOHTYpHBIC YCTAHOBKH Ha HU3KOKUIALIUX padounx Tenax (ppeoHax, yrieBoaopoaax).
DHeproycTaHoBka Ha xJjiajjoHe R-12 momuocTtsio 600 kBT, (IlaparyHckoe reotepmanbHOe
MecTopoxaeHue (Kamuarka)).

I'eoTOC Ha 01HOPOAHOM HU3KOKHUIISILEM TETNIOHOCUTENIE, TIEPCIIEKTHBHAS YCTAHOBKA Ha
CMECEBOM BOJI0AMMHAYHOM paboyeM Tere.

Pacuer ['eoTDY ¢ HUBKOKMIAIMMH M CMECEBBIMH pabounMmu Tenamu. [ 'eoTepmanibHOE

TenaocHa0XKeHHUE. HpO6J'IeMBI, TOPMO3BAIINEC PA3BUTHUC T eOTepMaanoﬁ OHCPIC€TUKH.



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHCT@HHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/Ip0BaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

IInannpyemble pe3yJbTaTbl OCBOCHUS
KOMIIeTeHIIN U

Kputepun onennBanns pe3yJIbTaToB 00y4eHUs!

MeHee 41 6asi0B
(Hey10BJIETBOPUTEJIBHO)

41-60 6aa10B
(Y10BJ1€TBOPUTEJILHO)

61-80 6a)10B
(xopo1o)

81-100 6as10B
(0OTJINYHO)

HaumeHnoBanue
OIIEHOYHOTI0
cpeacTsa

[TK-5. Crioco6en 3(pheKTHBHO HCTIOIB30BA

Th COBPEMCHHBIC TEXHOJIOTHHU U METOABI AJId KOMIIJICKCHOM OIICHKHU ITPOU3BOACTBEHHBIX JAHHBIX W ITOBBIIICHUA
3(1)(1)CKTI/IBHOCTI/I reHepalyru 3JICKTPOSHCPIUU U3 NrCOTCPMAJIbHBIX HCTOYHHUKOB

3HATh:

— OCHOBHBIE HCTOYHHKH HAy4yHO-
TEXHUUYECKOH HHOpMAIMH IO
000pyIOBaHUIO, CHUCTEMaM W
TEXHOJOTHYECKUM pelIeHUIM
TEIUIOBBIX M TEOTePMAIbHBIX
AIEKTPOCTAHIINIA;

— OCHOBHBIE KOHCTPYKTHBHBIC
XapaKTEPUCTHUKH
TEIIOMEXaHUYECKOTO u
BCIIOMOTATEIFHOTO
obopynoBanust u cuctem TOC u
T'eoTOC;

— METOAbl  pacyera  TEIUIOBOTO
000pyJIOBaHUSI ~ TeOTEePMaJbHBIX
CTaHLHU u YCIOBHUS ux
JKCIITyaTaIiu.

®parMeHTapHblE 3HAHUS

Hemnomnnsle 3Hanns

CdopmupoBaHHBIE,
HO coJepKaliue
OT/ICNIbHBIC
IpOOEITbl 3HAHUSA

CdopmupoBaHHBIe
CHUCTEMAaTUYCCKHUEC
3HAHUS

yMeTh:
— BBIOMpATh TEIUIOMEXAHUYECKOE U
BCIIOMOTaTeNbHOE 000pYyI0BaHHE
TOC uT'eoTOC,;
— TNPOBOJIUTH KOHCTPYKTOPCKHE U
MOBEPOYHBIE pacyeTsl

000pyTOBaHUS TETIJIOBBIX

Yactuunsie YMCHUA

Henonusre YMCHUA

YMeHus 1oJHbIe,
JTOTTyCKaIOTCSA
HeOoIbIIIE
OIIHOKH

CdhopmupoBaHHbIe

Ymenus

Bomnpocs k
PyOSKHBIM
aTTecTaIusIM,
TeMsl PTP,
BOTIPOCHI K
MPAKTUYCCKUM U
m1abopPaTOPHBIM
3aHATHAM..




ctannui u ['eoTOC;

UCIIOJIb30BATh MIPOrPaMMBbI
pacueToB XapaKTePUCTHK
00opyI0BaHNs;

aHAIM3UPOBATh HWHQPOPMAIUIO O
HOBBIX pa3paboTkax
obopymoBanus u cucrtem TOC,

I'eoTOC u meTonax pacuera.

BJIAJ1€Th:

METOJIaMU HaJIeKHOU U
9KOHOMHMYHOM IKCILTyaTaluu
000pyI0BaHNUS TEIJIOBBIX U
reoTepMalbHbIX CTaHIIHIA;
nH(popManen 0 TEXHHYECKUX
napaMerpax o0opymIoBaHUs
npumensiemoro Ha TOC u
['eoTOC;

HaBbIKaMU PUMEHEHUs
MoJy4eHHOU nH(pOopMalUu pu
MPOSKTUPOBAHUH 000PYIOBAHUS
U DKCIUTyaTallHuH.

YacTuuHOE BIIaJcHHE
HaBBIKAMHA

Hecucrematnueckoe
HpI/IMCHeHI/IC HaABBIKOB

B
CHCTEMATHYECKOM
MIPUMEHEHUHT
HaBBIKOB
JIOTTyCKaIOTCA
MPOOEIIBI
3HAaHUU

VcnemHoe u
CHUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




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

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyuiecTBiieHUsT TPOLEAYp TEKYIIEro KOHTPOJS YCIEBAaEMOCTH W IPOMEXKYTOUYHOM
aTTecTalluu OO0YyYaromMXcsl co3/aHbl (OHJIbI OLICHOYHBIX CPEJICTB, aJalTHUPOBAHHBIC IJIS UHBAJIUIOB U
JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/J0POBbS U TMO3BOJIAIONIME OLICHUTh JOCTHUKEHHE HMHU
3aIUIAaHUPOBAHHBIX B OCHOBHOW OOpa30BaTENbHON MpOrpaMMe pe3ylbTaToB OOy4YeHHS U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIMI, 3asiBICHHBIX B oOOpa3oBaTenpHOW mporpamme. Dopma
MPOBEICHUS TEKYyLIeH arTecTaluu [Uisi  CTYACHTOB-MHBAIMUIOB YCTAHABIMUBACTCA C  YYETOM
WHIUBUAYAIbHBIX TCUXO(HU3NYECKHX OCOOEHHOCTEH (YCTHO, MUChbMEHHO Ha OyMmare, NMHCbMEHHO Ha
KoMmIbioTepe, B (opme TectupoBaHusi W T.1.). [lpm TectupoBaHMM ISl CIA0OBUISIINX CTYACHTOB
UCTIOJNB3YIOTCS (DOHMBI OLIEHOYHBIX CPEACTB C yKpymHEHHBIM mpudroMm. Ha sk3ameH mpuriamaercs
COMPOBOXAAIOIINNA, KOTOPBIH  OOecreynBaeT TEXHUYECKOE COMpOBOXKAEeHHWE cryaeHty. [lpu
HEO0OXOJIMMOCTH CTYACHTY-UHBATUAY MPEIOCTABISIECTCS TOMOIHUTENFHOE BpEeMs JIJIsl TOATOTOBKH OTBETa
Ha »JK3ameHe (wm 3adere). OOydarommecs ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI U
oOydJaromuecsi WHBIUIBI OOECIIEYMBAIOTCA TMEYATHBIMH M DIIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (mporpamMmbl, y4deOHBbIE MOCOOHS MAJii CaMOCTOSITENbHONH paboTel W T.A.) B Qopmax,
aIalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 37I0POBbS U BOCIPUATHS HH(POPMALIUU:

1) JUTs THBAJTUIOB | JIMII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- AJsA cjenbIX: 3aJaHUS S BBIIOJHEHHWS HA CEMHUHApaX W MPAKTHYECKUX 3aHATHIX
oopmisitoTcst  penbe@HO-TOUeUHBIM HIpudTOM bpaiins wuaum B BUAE HIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C MOMOILBIO KOMIBIOTEPA CO CIELUAIN3UPOBAHHBIM MPOTPaMMHBIM 00€CleYeHUueM JJis
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCHCTEHTOM; MTUCHbMEHHBIC 3a/IaHUS BBIMOJHSAIOTCS Ha Oymare penbedHo-
TOYEYHBIM MPUGTOM bpaiiiast HiIM Ha KOMIBIOTEPE CO CHEIHAIM3HUPOBAHHBIM MPOTPAMMHBIM
obecriedeHneM sl CIIenbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOyYaroUIMMCs JUIs BBIIOJHEHHUS
3a/laHusl TIpU HEOOXOJUMOCTH TPETOCTABISETCS KOMIUIEKT MUChMEHHBIX MPUHAINIEKHOCTEH U Oymara
IUIE  TUChbMa  pelbeHO-TOYCYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATM3UPOBAHHBIM
MIPOTPaMMHBIM 00ECTICUSHHEM IS CIIETIBIX;

- IS c1a0oBUAAIIUX: 00ECIeYnBaeTCsl UHIUBUIYaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydaromMmcs Ui BBIOJHEHMS 3aJaHus MpU  HEOOXOAMMOCTH MPEeAOCTaBIsAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAKK€ MCIIOIB30BAHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOMCTB; 3aAaHUs TSI BHITTOJIHEHUS 3aJJaHUI 0(OPMIISIIOTCS YBETUYEHHBIM IPUPTOM;

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

- VIS TJIYXUX U cJ1a0ocablanmx: o0ecneunBaeTcs HaInYne 3ByKOYCHIIMBAIOIIEH anmapaTypbl

KOJIJICKTUBHOTI'O II0JIb30BaHUsI, npu HGO6XOJII/IMOCTI/I 06y‘-IaI-OHIHMC$I MpeaoCTaBIACTCA



3BYKOYCWJIMBAIOLIasl  ammaparypa HWHAMBUAYAJIBHOIO  II0JIb30BaHMs; IPENOCTABIAIOTCS — YCIYrH
CYpIONEPEBOAUNKA;

- JIS  CJeNOIJIYyXHX [IONyCKAeTCs MpPHUCYTCTBUE ACCHCTEHTa, OKa3bIBAIOIIEro YCIyrd
TU(IOCYpIONIEPEBOAUNKA (IOMUMO TpPeOOBaHUM, BBIOJHAEMBIX COOTBETCTBEHHO JMJIsi CJENbIX H
IIIyXUX);

3) Ui JIMI C TSDKEIBIMU HAapyIICHUSAMU pPEYH, TDIyXHX, cIa0OCHbIIaluX JeKIHH U
CEeMUHApBbI, IPOBOJIUMBIE B YCTHOH (opMe, MPOBOATCS B TUCBMEHHOU (opMme;

4) VIl WHBAIWJOB M JIMI C OrPaHUYEHHBIMM BO3MOXKHOCTSMH 3/10POBbs, HMMEIIIHMX
HapYILIECHHS ONOPHO-ABUIATE/ILHOIO aNllaparTa:

- JUIsl JIMI C HapyLIEHUSIMU ONOPHO-ABUIATEIBHOIO allapara, HapyLIEHUSIMH JBUTATEJIbHBIX
(GyHKIMHA BEepXHHX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MUCbMEHHBIC 3aJaHUs
BBINOJIHAIOTCS. Ha KOMIIBIOTEpE CO CHELMAIM3UPOBAHHBIM IPOrPaMMHBIM OOECIIEYeHHEM WU
Ha/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBINOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMBIE B

MHCBMEHHOU (hopMe, IPOBOATCS B YCTHON (hopMe ITyTeM omnpoca, Oecenbl ¢ 00yqaromuMCs.

9. YueOHO-MeTOAMYECKOE U HH(POPMAITHOHHOE O0ecniedeHre TUCHUILTHHBI

9.1 JIuteparypa

1. JlyobkoB B.M. OcHOBBI 3KCIUTyaTallMM TeIJIOMEXaHWYeCKoro obopymoBanuss TOC
[OnexTpoHHBI pecypc]: ydeOHoe mocobue/ JlyokoB B.M., Hosuuko C.B.—
DNIeKTpoH. TeKcToBbIe gaHHbIe.— CapartoB: Al Ilm Ap Meamna, 2019.— 285 c.—
Pexxum poctyna: http://www.iprbookshop.ru/82563.html.— 3B5C «IPRbooks»

2. JlyoxoB B.M. IlpoexTmpoBaHWE, CTPOUTEIBCTBO M MOHTaX obOopynoBanus TOC
[OnexTpoHHBI pecypc]: ydeOHoe mocobue/ JlyokoB B.U., Houuko C.B.—
OnekTpoH. TekcToBble naHHBIe.— CaparoB: A# [lm Ap Memma, 2019.— 295 c.—
Pexxum poctyna: http://www.iprbookshop.ru/82565.html.— 3B5C «IPRbooks»

3. OcHoBbl coBpemMeHHOH oHepretukn. Tom 1. CoBpeMeHHas TEIUIOIHEPreTHKA
[OnexTpoHHBI pecypc]: yueOHuk st By3oB/ AJl. Tpyxuuil [u ap.].— DnekTpoH.
TeKCTOBbIe nmaHHble.— M.: Usmarensckuii mom MDOU, 2010.— 493 c.— Pexum
nocryna: http://www.iprbookshop.ru/33143 html.— 9BC «IPRbooks»

4. Tpyxumii A.Jl. ITaporazoBble yCTAaHOBKHM 3JEKTPOCTaHIMH [DIEKTPOHHBIA pecypc]:
yaeOHoe nocobue miisa By30B/ Tpyxuuit A.J[.— DIeKTpoH. TEKCTOBbIE JaHHbIE.— M.:
Wznatenbcknii  gom  MOU, 2013.— 648 c—  Pexum  jgocryma:
http://www.iprbookshop.ru/33207.html.— 5BC «IPRbooks»

5. TazoTypOmHHBIE DHEPreTUYECKHE YCTAHOBKH [DIJIEKTPOHHBIN pecypc]: ydeOHOe
nocobue mns By30B/ C.B. IlaneB [u ap.].— DNEKTpOH. TEKCTOBBIE JIaHHBIE.— M.:
N3 narenpckuii oM MDU, 2011.— 427 c— Pexnm JIOCTyMa:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

B) UHTEepHeET-pecypebl
WuTepner pecypc - WWW.Qstou.ru smextponHas Ooubnuoteka DbC «IPRbooks , n3n.”Jlanp”,
“KoncynbTaHt cTyaenta”, “ibooks”


http://www.gstou.ru/

portal.tpu.ruySHARED/g/GAL/education/tmvo/Tab...

bwt.ruy 11t npombinuieHHOCTH) TenIooHepreTHKay
StudFiles.rvyKI'TY»>1556

markoniya.ucoz.ruynews/teplomekhanicheskoe i...48053

bib.convdocs.org»...Termiomexanndeckoe. ..00Opy10BaHUE

sonic002.ucoz.ru>dPaitnsnteplomekhanicheskoe i
bezpaleva.ruyebook...i...oborudovanie-yelektrostancij. ..

@ N g B~ LN e

ispu.ruybook/export/html/375

9.2 MeToanuyecKue YKa3aHus 110 0CBOCHUIO )II/ICIIHH.]'IHHLIQ ![ZI/IJIO)KGHI/Ie!

10. MaTepI/IaJII)HO-TeXHH‘leCKOG odecreuyeHue ANCIHUIIJINHBI

Jlns oOecrniedyeHrss OCBOEHUS JUCUUIUIMHBI HEOOXOAMMO Hajguuue y4eOHOH aynuTopuu, CHAOKEHHOMN
MYJbTUMEANHHBIMU CPEICTBAMH IS IPEACTABIICHUS IPE3CHTANNI JICKITHA U TTOKa3a y4eOHBIX (PHIIEMOB.

Kiacc ¢ mepcoHalbHBIMH KOMIIBIOTEPAMH [UIsS MPOBEACHUS MPAKTHUYCCKUX 3aHATHH M BUPTYaIbHBIX
1abopaTopHBIX padoT.

YueOnas ayauropus kagenpst "T u [, Ne2-21, Nel-19° cHaGkeHHast MYyJIbTUMEAUHUHBIMU CPEACTBAMHU
JUTSL TIPEJICTABIICHUS IPE3CHTAIIUH 1 IT0Ka3a YIeOHBIX (PHUIBMOB.

11. /lonoJiHeHMs1 M N3MeHeHHUs B pa0oyeii nporpaMmMe Ha y4eOHbIi 1o/

JlononHeHHuss W H3MEHEeHHs B pabouyue NporpaMMbl BHOCATCA €KEroJHO Iepejl HadajoM HOBOTO
yyeOHoro roga no Qopme. M3meHeHus H0JKHBI O(GOPMIIATHCA JOKYMEHTAJIBHO U BHOCATCS BO BCE
YUYTEHHBIE SK3EMIUISIPHI.

[Tporpamma cocraBnena B coorBeTcTBUU ¢ TpeboBanusimu OI'OC T10 u ¢ yueToM pexkoMeHAaui 1Mo
HanpasJieHUIo MoAroToBkU 13.03.02 «OneKkTposHepreTuka u JIEKTPOTEXHUKAY.

TensiomexaHu4eckoe ¥ BCIIOMOraTeibHOe 000py10BaHHE 3J1eKTPOCTAHIUIA
(Hammuue obopynoBanus u TCO)

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

2 VY4ebHo-1abopaTopHblii KoMIieke «TernnooOMeHHUKI
(4 nabopaTopHBIX pabOTHI)

3 BuptyansHblii mporpaMMHbIi 1abopaTtopHbIid KoMiieke "TermnoTexHuka"
(6 maGopatopHbIX padboT)

4 BupryanbHbliii yueOHbINH KOMIUTEKC «TemIoBbIe AIEKTPOCTAHIIUM

KoMmrneke npeqHa3zHaueH JUis HCCIIEIOBAHMS POLIECCOB HACTPONKH M HAJIAJIKH CUCTEM TEIUIOBOI 3JIEKTPOCTAHIINH, @ TAKKe KOHTPOJIS
Y MOHHTOPHHIA COCTOSIHUS 3JIEMEHTOB CHCTEM BO BpeMsl X pPaOOTHI M IeMOHCTPALMH BIMSHUS H3MEHEHHS TapaMeTPOB JIEMEHTOB.
Tporpamma conepskut rpaduyeckyro HHGOPMAIHIO, H300pasKeHUS] MOHUTOPOB, TAHENH YIPABJICHNS U COOOLICHHS aBapUITHOM
CHTHAJIM3AIUH aHAJIOTHYHBIC PEabHbIM.

B cocraB Bxoaur:

1. ITepcoHasbHBINH KOMITBIOTEP, MOHUTOP, KJIABUATYPa, MbILIb.

2. IlpenycTaHOBICHHOE CIIEHHATH3HPOBAHHOE NPOrPaMMHOE 00ecIIeueHIe

5 KoMniiekT miiakaToB 560x800 mm, N300pakeHne HaHECEHO HA MJIACTHKOBYIO OCHOBY TOJIIIMHOM 4 MM
u pazMepoM 560x800 mm. Mzo0pakeHne obagaeT BOJOCTONKAME cBOicTBaMu. Kaxkaplii I1akatT uMeet
HIIEMEHTHI KPEIUICHHSI K CTEHE.

5.1 | TennoBsle anektpudeckue craniuu (16 mr.)

5.2 | «Temomaccoodmeny (16 mit.)

5.3 | TypOuHbI 1 000PYAOBaHHE TEIUIOBBIX cTaHIwA (16 1IT.)



http://portal.tpu.ru/
http://portal.tpu.ru/SHARED/g/GAL/education/tmvo/Tab/MOD1.pdf
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.studfiles.ru/
http://www.studfiles.ru/kgtu-3/
http://www.studfiles.ru/kgtu-3/1556/
http://markoniya.ucoz.ru/
http://markoniya.ucoz.ru/news/teplomekhanicheskoe_i_vspomogatelnoe_oborudovanie_ehlektrostancij_53_uchebnika/2013-06-17-48053
http://bib.convdocs.org/
http://bib.convdocs.org/v27992/%D0%BA%D0%B0%D0%BD%D1%82%D0%B0%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2.%D0%BF._%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B8_%D0%B2%D1%81%D0%BF%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BE%D1%80%D1%83%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%82%D1%8D%D1%81
http://sonic002.ucoz.ru/
http://sonic002.ucoz.ru/blog/
http://sonic002.ucoz.ru/blog/teplomekhanicheskoe_i_vspomogatelnoe_oborudovanie_ehlektrostancij_53_uchebnika/2013-06-17-10251
http://bezpaleva.ru/
http://bezpaleva.ru/ebook/1153960576-teplomexanicheskoe-i-vspomogatelnoe-oborudovanie-yelektrostancij-53-uchebnika.html
http://ispu.ru/
http://ispu.ru/book/export/html/375

3JI€KTp0HHI>Ie IIJIAKATBI [leMOHCTpauMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEANA-IIPOEKTOPA (KOMIUIEKT
AJIEKTPOHHBIX I1akaToB Ha CD, MmynsruMenna-npoextop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. TemomaccooOmen (122 mit.)
0. TypOuns! TeruoBbIX cTaHiui (21 1wT.)
Ilpe3enTanumn:
1 Teronepenaya
2 TennoBble 1 AaTOMHBIE IIEKTPOCTAHIIUI
3 Bujbl, cocTaB M Ha3Ha4YeHHE TYpPOMH TEIUIOBBIX CTAHIIMN

MHorocTyneH4aTbiii TOJOTPEB CETEBOM BOJIBI.

ITpuHIMIIMATbHBIE CXEMBI CETEBBIX NOA0IpeBaTeNbHbIX YCTaHOBOK (CI1Y).

Buibl 1 0COOEHHOCTH KOHCTPYKIIMI BOJIOTPEHHBIX KOTJIOB.

HpI/IHHI/IHI/IaHBHBIC CXEMbI U KOHCTPYKTUBHOC HUCIIOJIHCHHUE A€adpPaTOPOB.

MHOFOCTYHGH‘-IaTBIe HUCIApUTCIIN.

duznyeckre OCHOBEI TEPMHUYCCKOI'O o0eccoMBaHus BOJBI.

Metoabl OCYIIKH U OYUCTKA BTOPUYHOIO M1apa OT MPUMECEH.
TpyOonpoBOABI ATEKTPOCTAHIIHIA.

TpyOomnpoBoiHas apmaTypa: Ha3Hau€HHUEe, BUAbI, KOHCTPYKIIUHU, BBIOOD.

TpybonpoBoaHasi apmaTypa: Ha3HauU€HUE, BUJIbI, KOHCTPYKIIMH, BBEIOOD.

HapaJIJIGJII)HOG H 1OCJICA0BATCIBbHOC ITOAKIIOYCHNUE U pa60Ta HacoCOB.

KOHCTpyKIIMM SHEPreTHYECKX HaCOCOB.

Haznauenne razoxo/ioB ¥ JbIMOBBIX Tp}I6

Buaeopuabmbl:

- [Ipuniun paboTe! KOTIA;

- [TapoBoi koren;

- [TapoBbie TypOUHBI;

- [{mams ropenku;

- KopoTkoe 3ambIkanue;

- TennooOMeHHUKH;

- Posxwur xotia;

- 'pagupHuy;

- [Ipuniun paboTel Hacoca

- [IpuHIun paboTel 1EHTPOOEKHOTO HACOCa,

- MHorocryneHuarsiii Hacoc;

- Hacoc IIHC-1.

- Xabaposckas TOLI;

- Psazanckas [POC

- SKCHHyaTaI_II/IH 9HEPTO 6J'IOKOB;

- Ilpunuun paboTsl ABIMOCOCA;

- JIB>xeHMe )KUIKOCTH B paboyeM KOJece;




Tlpunooicenue

Metoanyeckue yKa3aHusl 10 OCBOCHHI0 THCHMUILINHBI
«TeniomexaHnuyeckoe U BCIIOMOraTejibHoOe 000pPy/10BaHUEe TEIUIOBBIX U re0TepMAJIbHbBIX
3JIEKTPOCTAHIUAI»

1. Meroauyeckue yKa3aHusl JJisi OOyYAKOIIMXCH MO IJIAHUPOBAHHMIO W OPraHM3aIUU
BpeMeHHU, He00X0TUMOTO0 /IJIsl OCBOEHHUS TUCHUILINHBI.

W3ydeHrue peKoOMeHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpaMmol JUCIUILIUHBL, €€
CTPYKTYpOH U COAEpKaHHWEM pa3ieloB (MOyseii), GOHIOM OIEHOYHBIX CPEICTB, O3HAKOMHTHCS C
yu4eOHO-METOIMYECKUM U HH(POPMAIIMOHHBIM 00eCTIeUeHUEM TUCHIUILIINHBL.

Huctnmuinaa  «TeruioMexaHndeckoe ¥ BCIIOMOTATeIbHOE O0OpYIOBaHWE TEIUIOBBIX U
reoTepMalibHBIX 3JEKTPOCTAHIIMI» COCTOUT U3 17 CBSA3aHHBIX MEXKIY COOOI0 TeM, 00ECIeunBaOIIUX
MOCIIEI0BATEIbHOE U3YUCHUE MaTepraa.

O6yyenne mno paucuuimimHe «TeroMexaHuyeckoe | BCIOMOrareiabHOe 000pyJOoBaHUE
TEIUIOBBIX U T€OTEPMATbHBIX SJIEKTPOCTAHIINI» OCYIIECTBISETCS B CIeAyomux Gopmax:

1. AyautopHble 3aHATHS (JCKIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositensHass pabota cryaeHta (IOATOTOBKA K JICKIHUSM, HPAKTHYCCKUM/
OPAKTUYECKUM 3aHATHUSM, TecTam/pedeparaM/Ioknaiam/scce, U UHBIM (opMaM MHUCbMEHHBIX paboT,
BBITIOJTHCHHE aHAIM3a KEHCOB, MHINBUIYaIbHAS KOHCYJIBTAIUS C TIPEIIOIaBaTEIIeM).

3. UnrepaktuBHble (opMbl TpOBeACHUS 3aHATHHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
IPYIIIOBOE pelIeHHE Keiica u Ap. GOpMBI).

VY4eOHblIif MaTeprall CTPYKTYPUPOBAH M U3yUeHUE JUCIHUILTMHBI POU3BOAUTCS BTEMATHUECKON
MOCIIEIOBATEIHPHOCTH. KaKoMy MpaKkTHYeCKOMY/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSTEIILHOMY
M3YYCHUIO MaTepualia MpEeIIecTBYeT JeKIus Mo JaHHoW Teme. OOydyarommecs CaMOCTOSITEIBHO
MIPOBOJISIT NIPEIBAPUTEIHLHYIO MTOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B
00CYXXJIEHUM TEOPETHUECKUX BOMPOCOB, pa3zdope MpOOJIEMHBIX CUTyallMid M TOUCKOB MyTell HX
pemieHns. MHorue mpoOJeMbl, H3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIH XapakTep, 4TO
MpeJoiaraeT MHTEPAKTUBHBINA XapakTep MPOBEACHUS 3aHATHI Ha KOHKPETHBIX MIPUMeEpax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00yYaroIerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHUPOBAaTh MaTrepHal,
u3JlaraeMblii HAa ayJAWTOPHBIX 3aHATHSX. /[l ero TOHWMaHWsS W Ka4eCTBEHHOTO YCBOCHUS
PEKOMEHIyeTCs CeyIolIas MOCIeI0BaTebHOCTh NEeHCTBUI:

1. Tlocme okoHYaHWsI YYEOHBIX 3aHATHHA JUIS 3aKPEIUICHHWS MaTepuana TPOCMOTPETh W
00IyMaTh TEKCT JIKIIUHU, MPOCIYIIAHHOW CEerofHs, pa3o0paTh paccMOoTpeHHble mpumepsl (10 — 15

2. Ilpy moOAroTOoBKE K JEKIUU CIEAYIOIIEr0 ITHS MOBTOPUTH TEKCT MPEIbIAyIIed JeKIIHH,
HOAYyMaTh O TOM, Kakasi MOKeT ObITh cieayromas tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO TIOBTOPUTH OCHOBHBIE TTOHSTHS
0 TeMe, M3YYUTh TNPHUMEPHL. Pemas KOHKPETHYIO CHUTYalWio, - TPEABAPUTEIHHO MOHATH, KaKOH
TEOPETUYECKHI MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IiaH pemieHusi, mornpoOOBaTh Ha €ro
OCHOBE peluTh | - 2 mpakTHuecKkue cuTyauu (J1ad. paboTsl).

2. Metoauyeckue yKazaHHus 110 padoTe 00y4aommXxcsi BO BpeMsi IPOBeAeHHUS JTeKIUH.

Jlekiuu  naroT  OOyyaroOIIMMCS  CUCTEMAaTHU3WPOBAaHHBIE  3HAHUS MO  JUCIUIUIMHE,
KOHLOCHTPUPYIOT HMX BHHMAaHHE Ha Hanbollee CI0KHBIX M BaXKHBIX BoIIpocax. HGKHI/II/I 0OBIYHO
U3J1aratoTcsl B TPAIULMOHHOM MM B MpoOieMHOM cTuiie. /s cTyJeHTOB B OOJIBIIMHCTBE CIy4yaeB B
npobiieMHoM cTuiie. [IpoGieMHbI CTHIIb MO3BOJSIET CTUMYJIHUPOBATh AKTUBHYIO IO3HABATENIbHYIO
JeSITeIbHOCTh OOYYAIOIUXCS U WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHUE,
an/I6eraT1) K IIPOTHUBOIIOCTABJICHUAM U CPpaBHCHUAM, JCJIAaTh O606HIGHI/I${, AKTUBU3HUPOBATH BHUMAHHC
00yYaroImuxcst MyTeM MOCTaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHJYETCS BECTH KOHCHEKTHpPOBaHUE Yy4eOHOro
MarepHaia, obpamaTb BHUMaHUE HAa (HOPMYIHPOBKM M KAaTETOPHM, PACKPBIBAIOLINE CYTh TOTO HIIU
HHOT'O SABJICHUA, UJIX NIPOUCCCOB, BBIBOJABLI U IMMPAKTUYCCKUC PEKOMCHOAIINH.



KoHcnekT nexknuu sydie Nmoapa3AeisTh Ha MYHKTHI, COOMIOAas KPACHYIO CTPOKY. DTOMY B
OobIION cTeneHu OynyT CIOCOOCTBOBATH BOMPOCHI TUIaHA JICKIMH, MPEII0KEHHBIE MPENOAaBaTEIsIM.
Cnenyer oOpamarh BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpbIE JENaeT MpenojaBareib, OTMeuas
Han0oJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHajie 3aMeuaHusIMU
«BAYXKHOY», «XOPOIIO 3alIOMHHUTH» M T.N. MOXHO /I€1aTh 3TO U C TOMOIIBIO PA3HOIBETHBIX MapKepOB
WIN py4eK, TOJUYEPKUBAsi TEPMUHBI U ONIPEICTICHHS.

I{enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHWH, aOOpeBHATYp M CUMBOJIOB.
OpHako mpu nanbHeel padboTe ¢ KOHCIEKTOM CUMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOrO 3pUTEILHOTO BOCIPUITHS TEKCTA.

Pabortass Hajg KOHCHEKTOM JIEKIMH, HEOOXOIMMO HCIIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpaATypy, KOTOPYIO AOMOJHUTEIBHO PEKOMEHI0BAN MpernoaaBatenb. IMeHHo
Takasi cepbe3Has, KpOmoTiuBas padoTa C JICKIMOHHBIM MaTepHaIOM MO3BOJHT TIyOOKO OBIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMme JIUCHUIUIMHBIL.

3. MeTtoanyeckue yKa3aHusA o0y4yaomumcs no NOAr0TOBKE K
NPAKTHYeCKUM/CEMHHAPCKUM 3aHATUSM.

Ha npakTuyeckux/ceMUHapCKUX 3aHSATHSAX NMPUBETCTBYETCS aKTHBHOE y4acTHE B OOCYKICHHUU
KOHKPETHBIX CHUTYallHid, CIIOCOOHOCTh Ha OCHOBE TIIOJYYEHHBIX 3HAaHUN HaXOAWUTh Hamboee
3¢ (deKkTUBHBIE pelIeHUs MOCTABIECHHBIX NPOOJIeM, YMETh HAXOJUTh TMOJE3HBIH OMOTHUTEIbHBIN
MaTepHal 1o TEMaTHKEe CEMUHAPCKUX 3aHSATHM.

CryneHTy peKOMEHIyeTcs CAeyIoIIasi cXemMa MOArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IIJJAHOM MHPAKTHYECKOT'O/CEMHHAPCKOTO 3aHATHS, KOTOPBIA OTpaKaer
COJIep>KaHUEIIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOJTHUTEIBHYIO JTUTEPATYPY.

B npouecce moaroToBKH K MPaKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMaHHE
HAa  CaMOCTOSITeNIbHOE  HM3yuye€HHE PEKOMEHJIOBaHHOW  nuTeparypel. Ilpm  Bcell  mosHOTE
KOHCIIEKTUPOBAHUS JICKIIMH B HEW HEBO3MOXKHO M3JI0KHTH BECh MaTepHall M3-3a JMMHTA ayIUTOPHBIX
yacoB. [losromy camocrositenbHas paboTa ¢ yuyeOHMKamMH, Y4eOHBIMU MOCOOMSIMH, HAYYHOH,
CIPaBOYHOM JIMTEpATypol, MaTepuaiaMy MEepUOJIMYECKUX M3aHui U VIHTepHeTa siBiseTrcs Haubosee
3¢ (EeKTUBHBIM  METOJOM  TOJYYEHHUS  JIOTIOJIHUTENBHBIX  3HAaHUM, TO3BOJSET 3HAYUTENBHO
aKTHUBU3MPOBATh TPOIIECC OBJIJACHHUS HHPOpPMAIMEH, CocoOCTBYyeT 0OoJiee TIIYOOKOMY YCBOCHHIO
U3y4yaeMoro marepuana, GopMHUpYeT y CTYACHTOB OTHOIIEHHE K KOHKpEeTHOW mpolieme. Bce HOBBIE
MOHATHS TI0 M3ydaeMod TeMe HEeoOXOIWMO BBIYYHTh HAaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIN
1es1iecoo0pa3Ho BECTH € CaMOr'o Havaja 3y4eHHUs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA IPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBITIOJIHUTE JOMaIlIHEE 3aaHuE;

6. [IpopaGoTath TECTOBBIE 3aJaHUS U 33]]a4H;

7. Ilpu 3atpyaHeHUsIX cHOPMYIUPOBATH BOIPOCHI K MIPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOJKEH MPOSIBUTHCS B CTOCOOHOCTH CTYJIEHTa CBOOOHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHl MPAKTHKyMa, BBICTYNAaTh U YYaCTBOBAaTh B KOJUIGKTUBHOM OOCYKIECHUU
BOIIPOCOB HW3Y4aeMOW TEMbI, MPABUIBLHO BBIMOIHATh MPAKTUYECKHE 3aJaHUsS W HWHBIC 3aJIaHus,
KOTOpBIE JAOTCS B (JOHJIE OLEHOYHBIX CPEICTB AUCUUTIIHNHBIL.

3. MeToanyeckue yKkazaHusi 00y4armuMcs M0 OPraHu3alui caMoCTOSITeIbHON padoThl.

[lenp opraHuzanuy CaMOCTOSITENIBHOM pPabOThl MO JucHUIUIMHE «TeroMexaHndeckoe |
BCIIOMOTaTeNbHOE 000pYy/I0BAHNE TEIIOBBIX U F€OTEPMANIbHBIX 3JIEKTPOCTAHIUI» - 3TO yriiyOJeHue u
pacmipeHre 3HaHUM B O0JAacTH  KOHCTPYKUMH, TIPOIECCOB, pPACUETOB  TEMIO0OMEHHOTO,
TEIIOMEXaHU4Yeckoro obopynoBanus u TpyoompoBogoB TOC u ADC, dopmupoBaHHE HaBBIKA U
MHTEpeca K CaMOCTOSITENIbHOM MO3HABATEIbHON JESITEIbHOCTH.

CamocrosTenbHas paboTa 00ydaroUIuXcsl sIBJISETCS BaKHEUIIMM BUIOM OCBOEHUS COJCPKAHUS
JUCIUIUIMHBL, TTOATOTOBKH K MPAaKTHYECKUM 3aHSATHSIM U K KOHTpoJIbHOM paboTe. Crofa ke OTHOCSITCS
U CaMOCTOATENIbHOE YIiayOJieHHOe u3ydyeHue TeMm jauciuruiuHbl.  CamocrosdrenbHas palota
MpEeJICTaBIsIeT cOOOM MOCTOSTHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY 00pa3oBaTelIbHOrO Mpolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, UYTO MOCIY>KUT B OYIyIleM OCHOBAaHHMEM Uil HaIlUCAHUs



BBIMMYCKHOM KBaTU(UKAIMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHUS MOJyYEeHHBIX 3HAHUM.

Opranuzanus caMOCTOSITENFHON paboThl O0YUAIOIINXCS OPUSHTHPYETCS HAa aKTUBHBIE METO B
OBJIQJICHUS] 3HAHUAMHU, PA3BUTUE TBOPYECKUX CIOCOOHOCTEH, mepexoJ OT TMOTOYHOIo K
WHANBUAYATM3HPOBAHHOMY O0YYCHHIO, C YIETOM MOTPEOHOCTEN M BO3MOXXHOCTEH JINYHOCTH.

[IpaBuiibHas OpraHu3alus CaMOCTOATEIbHBIX YYEOHBIX 3aHATUH, HMX CHUCTEMaTHYHOCTD,
1eecoo0pa3Hoe IJIAaHUPOBAHUE pabodYero BPEMEHU IMO3BOJISIET CTYJASHTaM pa3BUBaTh YMEHUS U
HABbIKM B YCBOCHUHM M CHUCTEMaTH3al[MU MPUOOpEeTaeMbIX 3HaHHM, oOecreynBaTh BBICOKUN YpPOBEHb
YCIIEBAEMOCTH B TIEPUOJI OOYUCHHUSI, TOJYIUTh HABBIKM TOBBIIICHHS MPOPECCHOHATBHOTO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpOMe NpOpabOTKHM KOHCIEKTa H
Mpe3eHTAllUK JICKI[UH, MOUCK JUTEpaTyphl (IO PEKOMEHIOBAaHHBIM CIHCKAaM M CaMOCTOSITENBHO),
MOJATOTOBKY 3arOTOBOK JUISS BBICTYIUICHHMH TIO BOIPOCaM, BBIHOCUMBIM JJisi OOCYXIEHHUS TIO
KOHKpPETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYATh IIUTAThl, (DaKThl, COMOCTABIIEHUE PA3TUYHBIX
MO3UINI, COOCTBEHHBIC MBICTH. Ecmu mpobirema 3amHTEpecoBajga OOYYaroImIerocs, OH MOXET
MOJrOTOBUTH pedepar U BBICTYIIUTh C HUM Ha MpakTHUYecKoM 3aHsATuu. [IpakTuyeckoe 3aHatue - 3710,
NPEekKIe BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOW CHUTYyalldd, TO €CTh IMPEANOoJIaracT yMCHHE
BHHUMATEJBHO CIIYIIAaTh WICHOB MaJION TPYIIBI U MOJEpaTopa, a TaKkKe CTapaThCsl BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC HJICU U TPEJIOKCHUS, YTOYHSITH U 33J]aBaTh BOMPOCH KOJUIEraM
10 00CYX/ICHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padboTe OOy4arouIuiicsi IOJDKEH IOBTOPATH IMPONICHHBIN
MaTepual B CTPOTOM COOTBETCTBMM C Y4e€OHOW MpOrpaMMOM, HCIONB3YysS KOHCIEKT JEKUUH Hu
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCA 3a
KOHCYJIbTAIlEeH U METOIMYECKON MOMOIIBIO K TIPEIo1aBaTeio.

CamocrosiTenbHast paboTa pearn3yercs:

— HEMOCPEACTBEHHO B MPOIIECcCe ayIMTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTHUECKUX 3aHATHUSAX;

— B KOHTAaKTe C MperojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYIbTAIUAX M0 YICOHBIM
BOIPOCaM, B XOJi¢ TBOPYECKHUX KOHTAKTOB, MPHU JHUKBUAAIMU 3a0JDKEHHOCTEH, MPHU BBIMOIHECHUH
WHMBUIYAIbHBIX 32IaHUHN U T.1.

- B Oubmnuotexe, noma, Ha Kadeape NpHU BHINOJIHEHHM OOydYalOIIUMCS Y4YeOHBIX U
MPAKTHYECKHX 3a7ad.

Buaest CPC u kputepuu oneHoK

(o 6amnbHO-perTuHroBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Joxnan
Occe
VYyacTue B MEpONIPUATHSIX

el AN

Tembl a8 camMoOCTOSITENIbHOM pabOThl MpoIucaHbl B paboyeill mporpamme JUCHUIUIMHBIL.
D(PGhEeKTUBHBIM CPEJICTBOM OCYIIECTBICHUSI OOYYArOIIUMCSI CaMOCTOSITEIbBHOW pabOThI SBISETCS
3JIEKTPOHHAs MH(OpMAIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCeunBaeT JOCTYI
K Y4YeOHbIM IUTaHaM, paboyuM TMporpaMMaM AMCHMILIMH (MOJyJeHl), NpakTHK, K H3ZaHUIM
JJIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM.
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