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1. Heab ¥ 32124 AUCHUIIUHBI:

OcHoBHasi meab Kypca: «TemnoMexaHHuecKoe M BCIIOMOTATeNIbHOE OO0OpYIOBAaHHE TEIJIOBBIX U
reoTepMalbHBIX AJIEKTPOCTAHLMI» sBIsSeTCS (OPMUPOBAHHE Yy CTYJEHTOB HEOOXOJHWMBIX 3HAHHM
KOHCTPYKIIMH, TMPOILECCOB, PACUETOB TEIUIOOOMEHHOTO, TEIUIOMEXaHUYECKOr0 O0OpYyJIOBaHHUS U
TpyOompoBo1oB reoTepMmaibHbix cTaniuid TOC m ADC, a Takke BbBIpaOOTKA YMEHHUS HaACKHOU
AKCIUTyaTallud 3TOro OOOpYJOBaHUs, M3yUYCHHE METOJOB pacuera, MPOSKTUPOBAHUS M SKCILTyaTalluu
TEIIOMEXaHUYECKOTO M BCIIOMOTATEIbHOTO 000PYI0BaHUS TEIIOBBIX T'€0TEPMaIbHBIX 3JIEKTPOCTAHIUH.
3agauu TUCHMILVIMHBI: SBISETCS NaTh WHMOpManuo o npuMeHseMoM Ha TOC TerioMeXaHHYeCKOM U
BCIIOMOTATEJIbHOM 000pYyI0BaHWHU, KOHCTPYKTHBHBIX cxemax TOC m ADC, cocraBa MpOTEKAIOIINUX
MPOLIECCOB U PEKUMAX pabOThl 000PYI0BAHUS TEIJIOBBIX M I€OTEPMAJIbHBIX CTAHILIMM, METO/aX pacuera
U TPOEKTUPOBAHUSA TEIUIOBBIX W TE€OTEPMAaJbHBIX CTAHILMM;, HAy4YUTh MPUHUMATh U OOOCHOBBIBATH
KOHKPETHBIC TEXHHUYECKUE PEIICHUsI TPU TMPOCKTUPOBAHUU U dKcIutyaTarmu TOC; nath nHMOPMAIIUIO O
HAJISKHOCTH U SKOHOMUYHOCTH TEIJIOMEXaHHMYECKOr0 U BCIIOMOTATEIbHOTO 000PY/IOBAHUS U €r0 BIUSHUSA
Ha DKOHOMHYHOCTh M HAAeKHOCTh paboTel ['e0TOC, mare mHoOpmammio 0 MpUHIMIAX U METOAaX
ONTUMM3AIMU U CIOco0ax peryjaupoBaHUs 00OpYAOBaHHUS, a TaKXKe MPEAOCTaBUTh HH(GOPMALUIO O
KJIaCCHU(PUKALIMU U MPABUIIAX TEXHUICCKOU IKCILTyaTaIlluu 000py T0OBaHHUS.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI NMPOrpaMMbl

VYyeOnas gucnumivHa «TermmoMexaHndeckoe W BCIIOMOTaTeNbHOE O0OpYIOBaHHE TEIJIOBBIX H
TreOTEPMAILHBIX  3JICKTPOCTAHIUI»  SBISETCS O00SM3aTENBHONH IUCIHUIUIMHON BAapUATUBHOW YacTH
npodeccuonansHoro nukia B yueOHom rtutane OIl nampaBnenus 13.03.02 «DnexTposHepreTHka H
ANIEKTPOTEXHUKA» W TMPEIyCMOTpPEHA I M3Y4YCHHS B D CEeMecTpe Kypca, 0a3upyercs Ha 3HAHUU
OOLIETEXHUYECKUX U CHEHUANbHBIX AUCHMILINH: «Xumus, Pusuka, Maremartuka, MexaHuka,
TexHunueckas TepMOJMHAMUKA, | HaporazouHaMuKa.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH J0CTUKCHUSA KOMIIeTEeHIIMIi.



Taoauna 1

IInanupyemsble pe3yjbTaThbl 00y4eHHs no gucuuminze (3YB)

Kox mo ®10C NHIuKATOPHI 10CTHKEHUS
IIpodeccuonabHbIE
IK-5. Criocoben s dextusHo | [IK-5.1. 3HaeT criocoObl MpUMeHEHUs 3HATh:
UCIIOJIb30BATh COBPEMEHHBIE | COBPEMEHHBIX METOJ0B MOJICTTUPOBAHUS U —  OCHOBHEBIE UCTOYHUKHU HAYYHO-TEXHUUECKOU
TEXHOJIOTUU u METO/IbI JUIs | IPOTHO3UPOBAHUS JJIs OLIEHKU uHbpopMaluu 1O  OOOpPYIOBaHUIO, CUCTEMaM H
KOMILJIEKCHOM OLICHKH | 3(pPEeKTUBHOCTU U MOTEHIMAIA TEXHOJIOIMYECKUM pelIeHusIM TEIJIOBBIX u
MIPOU3BOJICTBEHHBIX JTAHHBIX U | TEOTEPMAaJTIbHBIX PECYPCOB; reoTepMalibHBIX 3JIEKTPOCTAHIIHIA;
IIOBBIIIICHUA 3(1)(1)GKTI/IBHOCTI/I I1K-5.2. VYmeer IMPHUMCHATH — OCHOBHBIE KOHCTPYKTUBHBIC XapakTepUCTUKU
reHepanuu ANEKTPOIHEPTUU U3 | crieluaIu3upoOBaHHbIC MIPOrpaMMHEIE TEIIOMEXAHHYECKOTO u BCIIOMOT'aTeIbHOTO
r€oTCpMaJIbHBIX UICTOYHUKOB CpeacTBa I aHallu3a U HWHTCPIIpPCTAUH 06OPYHOBaHHH u cucteM TOC u I'eoTOC;
AaHHBIX 0 NPOU3BOJCTBCHHOM | MeTO/BI pacyeTa TEIIIOBOrO 000PYI0BAHHS Fe0TEPMAIBHbIX
JCATENLHOCT B C(epe IeOTePMAIBHON | cTaHIMil M yCIOBUS UX SKCILTyaTALMH.
reHepaIuu 3JEKTPOIHEPTUH; yMeThb:
I1IK-5.3. Brageer criocobamu — BBIOMpaTh TEIJIOMEXaHMYECKOE U  BCIIOMOTATEIbHOE
ONTUMM3AIIH MIPOU3BOJICTBEHHBIX o6opynosarne TAC u TeoTIC;
Tporeccos AT TTOBBITICHHA — MPOBOAUTH KOHCTPYKTOPCKHE M IOBEPOYHBIE PacUeThI
dbdexrnHOCTH M CHIKCHUS 3/ICPAKCK B 00opyoBaHus TeruIoBbIX cranimii u ['eoTOC;
objacTu  TeOTepMANbHOH  TeHepaluh —  HCIOJB30BaTh MHPOrPAMMBI  PAcUYeTOB  XapAKTEPUCTHK
AIIEKTPOIHEPTUH. 060py/I0BAHHS;

— aHanu3upoBaTh WHGOPMAIMI0O O HOBBIX pa3pabdoTKax
obopynoBanus u cuctem TOC, T'eoTOC u meromax
pacuera.

BJIA/1€Th:
— MeTOoJIaMHU Ha/IeKHOW U YKOHOMUYHOMN IKCIUTyaTaIlluu
000pyI0BaHUs TEIUIOBBIX U T€OTEPMAIbHBIX CTAHITUH;
— uH(popmanmel 0 TEXHHYECKUX MapaMeTpax
obopynoBanus npumensiemoro Ha TOC u ['eoTOC;
— HaBbIKaMHU IPUMEHEHHUS NOJy4YeHHOW nHpopmanuu npu
MIPOSKTUPOBAHUH 00OPYIOBAHMSI U IKCILTyaTaIUH.




4. O0beM TMCHUIIMHBI M BUIbI Y4eOHOH padoThI Ta6auna 2
Bcero: yacos/3au. Cemectpsl
Bun y4yeoHoii paboThl el. 5 9
(011]0) 300 (020110) 300
KonTakTHas padora (Bcero) 34/1,0 14/0,4 34/1,0 14/0,4
B Tom uncne:
Jlexuym 17/0,5 8/0,22 17/0,5 8/0,22
[TpakTHYeCKHEe 3aHATHS 17/0,5 6/0,17 17/0,5 6/0,17
CemuHapbl
JlaGopaTopHbie pabOThI
CamocTosiTe;ibHasi padoTa (Bcero) 110/3,0 130/3,5 110/3,0 130/3,5
B toM uncne:
Kypcogas pabota (mpoekr)
PacuerHo-rpadguueckue padboThI 38/0,6 58/1,5 38/0,6 58/1,5
UTP
Pedepatsl
Jlokmagel
[Ipe3enTaunu
U (unu) Opyeue 6uodvl camocmosimenvHou
pabomol.
[TonroroBka K 1a00PATOPHBIM paboTaM
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBka K 3a4ety 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroToBka K HK3aMeHY
Buna orueTHOCTH 3auer 3auer 3auer 3auer
Oo6man BCEI'O B uacax 144 144 144 144
TPYAOEMKOCTh BCEI'O B 3a4eTHbIX 4 4 4 4
AHCHHUILIMHBI eIMHUIIAX




5. Coaep:xanue TUCHUIINHBI

5.1 Pazaeanl IMCHUIINHBI M BUALI 3aHATHA

Tadoauna 3
Yacsl Yacel Hacwt
Ne HaumenoBanme pa3jaena JeKHHOHHBIX | JafopaTopbix | | PAKTHICCKUX | goo 6 wacon
N . (ceMHHAPCKHUX)
n/n | JHCUMILUIMHBI 110 ceMecTpam 3aHsTHH 3aHsiTHH SARSITHI
0®0 | 300 | 0PO0 | 390 | OPO | 390 | OPO | 390
Beenenue. Temiomexanndeckoe
1 | u BcmoMorarenbHOE 1 1 2 9
obopynoBanue TOC u 'eoTOC 1 1
2 PerenepatuBHble 1 1 2
0IOTpeBaTelu
TernoBol U ruApPaBINYECKAN
3 | pacueT pereHepaTUBHBIX 1 1 1 1 2 2
MOJI0rpeBaTeet
4 CeTeBLIeVHOL[OFpeBaTeJII/I u 1 1 2
BOJIOTPEHHBIC KOTJIHI. 1
JleaspaTopsl U ra3oyaaauTenu 1 2
5 | Ha3znauenue, kiaccupukanus, 1 1 2
KOHCTPYKTHUBHOE HCIIOJTHEHHUE.
HcnapurenbHbie yCTAHOBKH.
6 1 1 2
Ha3nauenne. Cxembl yCTaHOBOK 1 1
7 | Pacuer ncnapurenei. 1 1 2
8 Pacyer TerninooOMeHHBIX 1 1 9
annapatoB TOC u I'eoTOC
Pacuer TpyOHBIX 10COK U 1 1 2
9 | 3amenku TpyO TEMIOOOMEHHBIX 1 1 2
anmnaparoB
10 | Tpy6onposoasl 'eoTOC 1 1 2
11 TpybonpoBoanas apmarypa u 1 1 9
m3ossinus ['eoTOC
Hacocsl TOC u I'eoTOC 1 1 2
12 | XapakrepucTHKa ¥ OCHOBHEIE 1 1 2
napaMeTpbl HACOCOB
13 | Pab6ota HacocoB TOC u I'eoTOC 1 1 2
Typounst TOC u I'eoTOC.
14 BrnusiHue oCHOBHBIX 1 1 2
rapameTpoB Iapa Ha paboTy
IITY. Knaccudukarus TypOUH. 1 1 2
O6opynoBanue CUCTEM
15 | TexHHUECKOTO BOJOCHAOKEHUS 1 1 2
['eoTOC
16 VYcranoBku u cucremsl TOC u 1 1 2
['eoTOC m 0OCHOBBI UX pacueTa
HuskotemmneparypHbie 1 1
17 | T'eoTOC. IIpoGnemsl, 1 1 2
reoTepMalIbHON SHEPTEeTHKH.
Bcero: 17 8 17 6 34 14




5.2 JIeKIMOHHBIE 3aHATHSA

Tao6auua 4

HaumenoBanue pa3jaeia
AUCUHMILINHBI

Coaeprxxanue pasgesa

2

3

Bgenenue.
Tennomexanuueckoe u
BCIIOMOTaTeNIbHOE
obopynoBanue TOC u ['eoTOC

Bnusinue BcmomoraTesbHOr0 000pyA0BaHUS HA HAJEKHOCTD
1 SKOHOMUYHOCTH padotel TOC u ADC.

Knaccudukanus BCIOMOraTeIbHOTO U TETNIOMEXaHUIEeCKOTO
obopynoBanusa. COBPEMEHHOE COCTOSIHUE M MEPCIEKTHBBI
pa3BUTHS BCIIOMOTaTeJIbHOTO 000pyaOBaHUS u
TpyOONpPOBOJOB; IMyTH COBEPIICHCTBOBAHUS KOHCTPYKIIHIA,
MOBBIIICHHE HAJIEKHOCTH, SKOHOMUYHOCTH U COOTBETCTBHS
HKOJIOTMYECKUM TPeOOBaHUSIM.

PerenepatuBHble
HOJ0rpeBaTeNn

Ha3znauenwe, TuUmbl W  MapKUpOBKa pPEreHEPaTUBHBIX
noaorpesateneil. KOHCTpYKTUBHBIE CXEMbI NIOJ0TPEBaTENEH
HU3KOTO JJaBJIEHUsI IOBEPXHOCTHOT'O THIIA.
KoHcTpykTUBHBIE ~ CXEMBI — IOAOrpeBaTesen
JIaBJICHMSI CMELIAaHHOIO TUIIA.
KoHcTpykuuu, cxembl — JIBHXKEHHS
[10JIOTPEBATEIIAX BBICOKOTO ABJICHUSI.

HH3KOI'O

TEIUIOHOCUTENEH B

TeroBol U ruipaBIUYECKU
pacyer pereHepaTuBHBIX
nojorpeBarenei

TennoBoi pacdyeT pereHepaTuBHBIX MIOJOTPEBATEIEH.
I'mppaBnuueckuil pacueT NOBEPXHOCTHBIX PEr€HEPaTUBHBIX
MOJ0OTpeBaTENEH.

Pacyer pereHepaTHBHBIX IOAOIpeBaTeEeH
THUIIA.

CMCIIaHHOTI'O

CereBble oAOrpeBaTENN U
BOJIOTPEHHBIE KOTJIBI.

Haznauenue, TUIBI, KOHCTPYKIIMM UM MAapKHpPOBKA CETEBBIX
MO0 peBaTENEH.

MHoroctyneH4arslii NOA0rPeB CETEBOU BOJBI.
[IpyHIMNMATBHBIE CXEMBI CETEBBIX I0J0IPEBATEIbHBIX
yctanoBok (CITY).

Oco0eHHOCTH TEIIOBOTO pacyera.

Haznauenue u MecTo BogorpeiHbix kotios B CIIVY.

Bunbl 1 0cOOEHHOCTH KOHCTPYKIMIT BOJOTPEHHBIX KOTJIOB.
PexxuMbl paboThI ceTeBbIX MOJOrpeBaTesieil 1 BOJOrpeiHbIX
KOTJIOB.

JeaspaTopsl v ra3oy1aiuTeNN
Haznauenwue, knaccudukanus,
KOHCTPYKTUBHOE UCIIOJIHEHHE.

BnusiHue xuciopoga M JBYOKHCH YIJIEpoJa Ha KOPPO3HUIO
KOHCTPYKIIMOHHBIX MaTepHaJoB.

du3nyecKre OCHOBBI IIPOIECCa TEPMUUECKOH J1eadpali.
Hasznauenue, kinaccupukaiys 1 MapKUpOBKa J1€a3paTopoB U
WX THUIIBI.

[TpuHIMNMAIbHBIE CXEMbl U KOHCTPYKTHUBHOE MCIIOJHEHHE
neaspaTopoB. DakTopsl, BAMSIONINE HA pabOTy J1ea3paTopOB.
AKKyMyJnSTOpHBIE Oaku M OXJIaguTenud Bbimapa. Pacuer
Jlea’paTopoB Ha TEIIo- U MaccooOMeH. Pacuer TepMuuecKkux
JIea’paTopoB.

HcnaputenbHbie yCTAaHOBKH.
Hasznauenue. Cxembl
YCTaHOBOK

Tunbsl ucnapuTeneil 1 UX KOHCTPYKIIUU.

Hasnauenue ucnapureneu.

duznyuecKkre OCHOBBI TEPMHUECKOTO 00ECCOIMBAHUS BOIBI.
CxeMbl BKIIIFOUEHHUS UCTIAPUTENBHBIX YCTAHOBOK B TEIUIOBYIO
cxemy KOC u TOLI.

MHoOrocTyneH4yaTble UCIIapUTEeIIn.




3

Pacuer ncnapurenei.

@akTopsl, ONPEEISAIONINE BIAKHOCTh BTOPUYHOTO Mapa.
Meroabl OCYIIKH U OYMCTKH BTOPUYHOIO I1apa OT IIPUMECEH.
Knaccudukanms ncnapureneit ['eoTOC.

Pacuer wucnapurenei. TemnoBodM pacyeT HCHApUTEIEH.
Pacuer kauectBa napa ucnapuresei ['eoTOC

Pacuer TemnooOMeHHBIX
annaparoB TOC u I'eoTOC

HopmaTtuBHBIE [OKYMEHTBI M pacyeTHbIE IapaMeTphl,
OIpeIeNSIOIMe POYHOCTh TEINIO0OMEHHUKOB.

Meronvka pacyera HUIUHAPUIECKUX 3JIEMEHTOB.

Tumnsl, mapamMeTpsl U pacyeT Ha NMPOYHOCTh JHUIL; O0JIACTH
IIPUMEHEHUs THULI.

Pacuer TpyOHBIX JOCOK U
3aJICTIKH TPYO TEIII000MEHHBIX
anmapaTroB

Pacuet TpyOHBIX JOCOK.

Ha3naueHue u npuMeHEHNE aHKEPHBIX CBA3EH.

Pacuer 3anen0k TpyO B TpyOHBIEC IOCKH.

VYuer TemneparypHOi HOArPY3KHU.

Tunbl M napameTpsl pacnpesaeneHus TpyO B TpyOHBIX
JIOCKax.

10

Tpy6omposoast ['eoTOC

DJIeMEHTHI TJIaBHBIX TpyOorpoBoaoB, POY, BPOY.
Kareropun, marepuanm u  coprameHT TpyO g
Tpy6omnpoBoaoB ['eoTOC.

Tunbl COENMHEHUN U KOHTPOJIb KaYeCTBA.

Pacuer u pacueTHble XapaKTEPUCTHKU TPyOOIIPOBOAOB Ha
npoyHocts ['eoTOC.

DJeMeHTHI TpyOOIPOBOIOB.

Ornops! U noABeCKU TpyOONPOBOIOB, UX PacueT Ha BECOBYIO
Harpy3Ky.

11

TpyOomnpoBoaHast apMaTypa u
U30JISIIUS

KoHcTpykTHBHBIE 0COOEHHOCTH OTIOP U TIOJBECOK.
CamokoMIieHcalusi ~ TeMIEpaTypHbIX  YAJUHEHUH U
TEMIIepaTypHbIC IEpEeMEIeHIs TPYOOIPOBOJIOB.

Pacuer ruapaBIMYecKUX M TEIUIOBBIX TOTEPh. TersioBas
u3oisiuusl  TpyoonpoBonoB. TpyOorpoBogHas apmarypa:
Ha3HauyeHUe, BUbI, KOHCTPYKIIMH, BBIOOD.

HpenupoBanue TpyOOIIpoBOIOB

12

Hacocet TOC u I'eoT2OC
XapakTepucTuKa W OCHOBHBIE
napameTpbl HaCOCOB

Hacocbl anextpoctaniuii. XapakTepUCTUKH U OCHOBHBIE
napameTpsl. Ha3HadeHue, NMpPUHLMUII JEHUCTBUSA, TPYIIBI H
BH/JIbI HACOCOB, ucnonb3yembix Ha TOC u ADC.

OCHOBHBIE MMapaMeTpbl HACOCOB M UX XapPaKTEPUCTHUKH.
Tunsl xapakTepucTuk. BricoTa BcachiBaHHS M KaBUTAIMs B
HAcoCax.

13

Pa6ora Hacocos TOC u
T'eoTOC

PabGora HacocoB Ha ceTb U CIOCOOBI PEryIUPOBaHUS
IIPOU3BOIUTEIIBHOCTH HACOCOB.

[TapannenbHOe U MOCIENOBATENBHOE MTOAKIIOYEHNE U padboTa
HacocoB. PerymupoBaHue 1oja4d HAcoOCOB, IMOMIIAX
HacocoB. KOHCTpYKIIMHM 3HEPreTHYECKX HACOCOB.
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Typounst TOC u I'eoTOC.
BrnusiHre 0CHOBHBIX
napameTpoB Iapa Ha paboTy
[ITY. Knaccudukanus TypOouH

Obmas xapaktepuctuka Typoun TOC u ['eoDC. Brnusaue
OCHOBHBIX  TapamMeTpoB mapa Ha pabory IITV.
Knaccugukarus typoun. TypOuHHBIE CTYIIEHH, UX PAacyeT U
MPOEKTUpOBaHUE. MeTorKa pacueta TypOWHHOUM CTyTICHH.
TennoBoil a3poJMHAMUYECKH pacdeT TYpOUHHON CTYIIEHH.
[IpoexkTupoBaHre ¥ KOHCTPYKIMH CTYIEHEH MapoBbIX
TypOouH. KOHCTPYKIIMK U OCHOBBI POEKTUPOBAHUS MAPOBBIX
TypOuH. OCHOBHBIE pacdeThl MIPHU MPOESKTUPOBAHUU TAPOBOM
TypOuHnbl. Pacuer Ha npouHocTs. ObecneueHne HaJIeKHOCTH
TypOuH. IlepemeHHbIE peXUMBI pabOTHI MApPOBBIX TYpPOUH.
Cucrembl mapopacrpeaeseHus: mapoBbix TypOuH. TypOuHEI
JUIsi  KOMOMHUPOBAHHOM  BBIPAOOTKM  TEIJIOTHI U
AIIEKTPUYECKOW HSHEprur. MecTto napoBOd TypOHWHBI B
TEPMOJUHAMHYECKOM ITUKJIE.

[Toka3aren  SKOHOMUYHOCTH  TApPOBBIX  TypOMH H
TypOoycTaHoBOK. [IpuHuun neiicTBusi mapoBoi TYpOUHBI U
€€ MECTO B DHEPreTHYECKOM ycraHoBke. IIpuHImMnuansHble
CXEMBI Iapo- U ra30TypOMHHBIX YHEPreTHUECKUX YCTAHOBOK
TOC u ADC. BnusiHue OCHOBHBIX MapaMeTpOB Tapa Ha
3¢ (HEeKTUBHOCTh, MApOTYpOMHHOW  YCTaHOBKH. BrwusHue
KOHEYHOI'O JaBJICHUS Ha 3pPEKTUBHOCTH  PabOTHI
TypOOYyCTaHOBOK.

Huknel  mapoTypOuHHBIX  ycTaHoBOK. KIIJ[  TypOuHBL
[IpoMexyTOUHBII  meperpeB  mapa  HapoOTYpOMHHBIX
YCTaHOBOK. PereHepatuBHbBIN MOJOTPEB MUTATEILHOW BOJbI
NapoTypOMHHBIX YCTAaHOBOK. OCHOBHBIE YPaBHEHMSI I1OTOKA
JUISL COKMMAaeMOM KHUAKOCTU: COCTOSIHHSI, HEPa3phIBHOCTH,
KOJIMYECTBA JABWKECHUS, COXPAHEHUs OHHEpPruu. TernoBoi
npouecc TypOuHHOU crynmeHu. Ilotepu  TypOuHHOTO
npodwist: NpopHIbHBIE, KPOMOYHBIE, KOHIIEBBIE, BOJIIHOBBIE,
OT HECTAIIMOHAPHOCTH MOTOKA. BpIOOp TYpOUHHBIX pEHIeTOK
TUIst TypOMHHBIX CTyICHEH: reoMeTpUYECKueE,
ra3ofMHaMU4YeCKHe M PEXHUMHBIE  XapaKTEPUCTUKH
TypOMHHBIX PEIIETOK; BBIOOpP THIIA JIOMATOK JUISl PELIETOK
CTYNIEHEH;  OINpENEICHUE SKOHOMHMYHOCTH COIUIOBOM U
pabouel pemeTox.

15

O6opynoBanue CUCTEM
TEXHUUYECKOTO BOJIOCHAOXKEHUS
['eoTOC.

Wcrnonp30BaHusi TeOTEPMAJIbHOIO TeIla B  CHCTEMax
TETUIOCHA0XKEHUS M TIPOU3BOJICTBA JICKTPOIHEPTHH.
['uaporepmanbHble W MapOTEpPMajbHBIC HCTOYHUKH TEILIA.
Cucrema OYUCTKH U QUIBTPAITUH.

PaGoune wHuskoremmneparypueie Tena ['eoTOC, ammuak,
dbpeoH, n300yTaH. Cxema  2IEKTPOCTaHIIUU Ha
reoTepMaIbHOM UCTOYHUKE C HU3KOU TEMIIEPaTypOH.

16

VceranoBku U cucteMbl TOC u
I'eoTOC u ocHOBBI X pacueTa

Onnoxontypusie ['eoTOC. TemmoBas cxemMa OHOKOHTYPHOM
I'eoTOC. JIByxkontypubie ['eoTOC. TemmoBas cxema
nByxkoHTypHOU ['e0TOC. bapboTtaxusrit abcopbep. [Tomubrit
KIIJI coBpeMEHHBIX JBYXKOHTYPHBIX MMapOTYypOMHHBIX
I'eoTOVY. JIByXKOHTYypHBIE yCTAaHOBKM Ha HM3KOKHITSIINX
pabouux Tenax (¢ppeoHax, yrieBoaopoiax).
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HuskoremneparypHsie
['eoTOC. [Ipobnemsl,
re0TEpMaIbHON SHEPIEeTUKH.

OHeproyctaHoBka Ha xjagoHe R-12 momHoctsio 600
kBt, (IlaparyHckoe reoTepMalbHOE MECTOPOKICHUE
(Kamuatka)). ['eoTDC Ha OIHOPOJHOM HHU3KOKHIISAIIEM
TEIUIOHOCHUTENIE, TIePCIIEKTUBHAs YCTAaHOBKA Ha CMECEBOM
BOJIOAMMHAYHOM paboueM Tele.

Pacuer ['e0TOY ¢ HU3KOKHUITAIIUMHI U CMECEBBIMU pabOUYMMU
tenamu. ['eorepmanbHoe TeruiocHaOxenue. [IpoGnemsi,
TOPMO3SILIUE PA3BUTHE I€OTEPMATbHON SHEPreTUKH.

5.4 IIlpakTyeckne (CEeMUHAPCKHUE) 3aHATUSA

Tadauuna 5
No HaumenoBanue pa3nena
Coaeprxanue pasgesa
n/n JUCHUILIHHBI
Pacuer [1B]] nipu 3aanHbIX mapaMeTpax mapa B oToope
1 TYpOUHBI, PACX0/1€ MUTATEILHON BO/IbI, JaBICHUH MUTATEIbHOM
PerenepatuBHbie
BOJIbl U JIaBJICHUH B NAaTpyOKe HUKECTOSIIEr0 0TOOpA.
IIOAOTPEBATENH - "
TemnoBoil pacueT pereHepaTUBHBIX IOIOTPEBATEIIEH.
2 ['unpaBnuueckuii pacyeT MOBEPXHOCTHBIX PEr€HEPATUBHBIX
IIOJIOTPEBATEIIEH.
3 CereBble moorpeBareiu | Pexxumbl paboThl CETEBBIX O0TpeBaTeNeil U BOJIOTPEHHBIX
Y BOJOTPENHBIE KOTIIBI. | KOTJIOB.
4 Pacyet BepTHUKaIbHOIO CETEBOrO MOAOIPEBATENS
5 WcnapurenbHbie Pacuer nomorpesa BoJbl M KOHLEHTPALUU KACIOPOAAa B KOHILE
YCTaHOBKH. OTCEeKa CTPYHHOIO JeaspaTopa aTMOC(EpHOTo TUIIA.
5 Haznauenue. Cxemsl Pacuer ncnapurens HOBEpXHOCTHOTO TUIIA, BKJIOYEHHOIO B
YCTaHOBOK CUCTEMY pEreHepalui HU3KOrO JaBJICHUS.
7 TpybonpoBoaHas Pacuer ruapaBianueckux M TEMJIOBBIX IOTEPH TPYOOIIPOBOIHOM
apMarypa 1 U30JILHs apMaTtypbl
Hacocel TOC u I'eoTOC.
XapakTepucTuKa u
[TapannenbHoe U MOCEA0BaTEIbHOE MOJKIIOYEHUE U paboTa
8 | ocHOBHBIE MapamMeTpbl
HacoCoB. PerynupoBanue nojiaym HaCOCOB, ITOMITIaX HACOCOB.
HacoCOB
TennoBoil aspoarHaMUUECKUIl pacyeT TYpOUHHON CTyIEHH.
TeroBo# nporiecc TypOMHHON CTyTIEHHU.
IIpoexTrpoBaHKEe M KOHCTPYKIMU CTYIIEHEH MapoBbIX TYpOuUH.
KoHcTpykiiny u 0CHOBBI TPOEKTUPOBAHUS TAPOBBIX TYPOUH
TOC uT'eoTOC..
[IepemenHble pexxuMbl pabOTHI TapOBBIX TYpOUH. CuCTEMBI
9 | Typbunsl TOC u I'eo3C | napopacnpeneneHust NapoBbIX TypOuH.

CucreMsl napopacrnpeziesieHus NapoBbiX TypOuH. TypOuHb! ams
KOMOWHUPOBAHHOH BBIPAOOTKHU TETIJIOTHI U 3JEKTPHUUECKOM
SHEpPTHUH.

MecTto nmapoBoil TypOHHBI B TEPMOANHAMHYECKOM LuKJe. L{uKibl
napoTypOouHHbIX ycTtaHoBOK. KII/] TypOuHBI.




6. CamocrosiTesqibHasi padoTa MO AUCUUIJIMHE

6.1 Bonpocel AJis1 CAMOCTOATEILHOT0 U3YYeHUs

CoBpeMeHHOE COCTOSTHHE U MEPCIEKTUBBI Pa3BUTHSI BCIIOMOIaTEJIbHOTO 000PYA0BaHMS U
TPyOOIPOBOIOB; ITyTH COBEPIICHCTBOBAHMS KOHCTPYKIIHIA; OBBIIIEHUE HAAECKHOCTH,
9KOHOMHYHOCTHU M COOTBETCTBUS SKOJOIMUECKUM TPEOOBAHUSIM.

Hasnadenue, TMIbl 1 MapKUpOBKA PEr€HEPATUBHBIX ITOA0IPEBATEIICH.
KOHCTpYKTUBHBIE CXEMBI IOIOTPEBATENIEH HU3KOTIO AABJICHUS TOBEPXHOCTHOIO THIIA.

Hasnauenue, TUIIBI, KOHCTPYKIIMKA U MAPKUPOBKA CETEBBIX MOJOTPEBATEICH.
MHOrocTyneH4aTbii MoJ0rpeB CETEBOM BOJIBI.
[IpuHIMIHMATIBHBIE CXEMBI CETEBBIX M10I0IpeBaTeNbHbIX YCTaHOBOK (CITY).

Brnusinue xucnopoja v IByOKHCH yTiepoa Ha KOPPO3UI0 KOHCTPYKLIMOHHBIX MaTepPHAaOB.
Pu3nyeckue OCHOBBI ITpoliecca TEPMUUECKON Jiea’paliu.

@DakTOopBl, ONPEAEIAIOIINE BIaKHOCTh BTOPUYHOTO 11apa.
Metozapl OCYIIKM M OYUCTKH BTOPUYHOIO Iapa OT PUMECEH.

HopMaTuBHBIC TOKYMEHTBI H pacueTHBIC TaPAMETPhI, ONPEACIIAIONINE IPOYHOCTh
TEMI0O00MEHHUKOB.

DneMeHTHI TIIaBHBIX TpyOomnpoBoaos, POY, bPOY.
Kareropuu, MaTepuall 1 COpTaMeHT TPyO JiJIsl TPYOOIIPOBOJIOB.

TpyOonpoBoaHas apMaTypa: Ha3HAYEHUE, BUIIbI, KOHCTPYKIHH, BEIOOP.
JpenunpoBanue TpyOONnpoBOI0B

Hacocsl anekTpocranuuii. XapakTepuCTUKU U OCHOBHBIE mapameTpsl. HazHauenue,
IMPUHUMUI ACHCTBUSA, TPYIIIbI U BUABI HACOCOB, Hcnoab3yeMblx Ha TOC u ['eoTOC

10

CucreMsbl napopacnpe/iesieHus NapoBbiX TypOuH. TypOuHbI 111 KOMOMHUPOBAaHHON
BbIPAOOTKH TEIUIOTHI U AJIEKTPUUECKON IHEpruu. MecTo napoBoil TypOUHbI B
TEPMOJMHAMHYECKOM IUKJIE.
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[TpoMeKyTOUHBIH Meperpes mapa napoTypOUHHBIX YCTaHOBOK. PereHepaTHBHBIN MOIOTPEB
IUTATEJIbHOM BOJIbI MAPOTYPOMHHBIX YCTAHOBOK

12

[Monubiii  KIIJI  coBpeMeHHBIX  JBYXKOHTYPHBIX  MapoTypOuHHbIX ['eoTDV.
JIByXKOHTYpHBIE YCTAaHOBKM Ha HHU3KOKUMAIMX pabouyux Tenax  (¢peoHax,
yraeBopoponax). I'eoTOC Ha  OAHOPOJHOM  HM3KOKHUIIILIEM  TEIUIOHOCHUTEIIE,
MEpPCIIEKTHUBHAS YCTAaHOBKA HA CMECEBOM BOJI0AMMHMAYHOM paboveM Telle.

6.2 Temsr UTP:

Pacuer MOAOTPEBATEI HU3KOI'0 JaBJICHUA CMCIIAHHOI'O THUIIA.

['mppaBnuyeckuii ¥ TEIUVIOBOM  pacyeT  MOBEPXHOCTHBIX  PEreHEPATHBHBIX
MOJ0TpeBaTENEH.

Pacuer PEreHCPATUBHBIX HOHOFpCBaTCHeﬁ CMCIIAHHOI'O THIIA.

Pacuer BogorpeiHpIX KOTI0B

Pacuer nmeasparopon

Pacuer ucnapureiei.

Pacuer MHOT'OCTYIICHYATOI'O MCIIAPpHUTECJIA.

TennoBoi pacyeT UCIIApUTEIIEH.

pacueT NUJIMHAPUYICCKHUX DJICMCHTOB TENJI000MEHHUKOB.

Pacyer Ha IMPOYHOCTDb TEII0O0OMEHHHUKOB

Pacuert 3an1e10K TpyO B TpyOHBIE TOCKH.

Pacyer u pacueTHble XapaKTEPUCTUKHN TPYyOONPOBOIOB Ha MPOUYHOCTb.

Pacuer HacocoB (HapaHHeJIBHOC 1 1TOCJICAO0BATCIBHOC IOAKIIOYCHNUEC U paGOTa).

['eoTOC Ha OTHOPOTHOM HHU3KOKHIISIIEM TETUIOHOCUTEINE, TIEPCIICKTHBHAS YCTAHOBKA HA
CMECEeBOM BOJIOAMMHAYHOM paboveM Tele.

PacueT NBYXKOHTYpPHOH YCTaHOBKM Ha HM3KOKMIAIMX palbouux Tenax (dpeoHax,




‘ \ yIJIEBOAOPOIAX).

6.3. YueOHO-MeTOANYECKOe U HHPOPMAIIHOHHOE 00ecniedeHHe CaMOCTOSITeIbHOM padoThI

Jlureparypa:

1. JIy6kos B.M. OcHOBBI 3KCIUTyaTaluu TerioMexanndeckoro ooopyaosanust TOC [DneKTpoHHBIN
pecypc]: yue6Hoe mocobue/ JIlyoxos B.U., HoBuukoB C.B.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
Caparos: Aii [Iu Ap Meaua, 2019.— 285 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/82563.html.— 3B5C «IPRbooks»

2. Jlyoxor B.U. [IpoekTupoBanue, CTPOUTEIBCTBO U MOHTaX o0opyaoBanus TOC [DIeKTpOHHBIN
pecypc]: yue6Hoe mocobue/ JIlyokos B.U., HoBuukoB C.B.— DeKTpoH. TEKCTOBBIC JaHHBIC.—
Caparos: Aii [Iu Ap Meaua, 2019.— 295 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/82565.html.— 3B5C «IPRbooks»

3. OcHOBBI coBpeMeHHOM 3HepreTku. Tom 1. CoBpeMeHHas TeII0OdHEepreTuKa [ DIeKTPOHHBIN
pecypc]: yueonuk mist By3oB/ A.Jl. Tpyxuuii [u 1p.].— DIEKTpOH. TEKCTOBbIE JaHHbIE.— M.:
Wznarensckuit njom MOU, 2010.— 493 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/33143.html.— 3B5C «IPRbooks»

4. Tpyxuawuii A.Jl. [Tapora3zoBbie yCTaHOBKH AJICKTPOCTAHIINN [ DIIEKTPOHHBINA pecypc]: yaeOHoe

nocobue 11t By3os/ Tpyxuuit A.Jl.— DnexkTpoH. TekcToBbie JaHHble.— M.: U3narensckuit nom MOU,

2013.— 648 c.— Pexxum gocryna: http://www.iprbookshop.ru/33207.html.— 5BC «IPRbooks»

5. N'a3oTypOuHHBIEC PHEPTETUYECKUE YCTAHOBKHU [ DNEKTPOHHBIN pecypc]: yuebHoe mocodue it By30B/
C.B. Llanes [u 1p.].— DneKTpoH. TeKCTOBIC naHHbIe.— M.: M3narensckuii jom MOU, 2011.— 427
c.— Pexwum mocryma: http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

6. 'a30TypOMHHBIE SHEPTETUYECKHUE YCTAHOBKH [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue s By30B/
C.B. LlaneB [u np.].— DaeKTpoH. TeKCTOBBIC naHHbIe.— M.: M3naTensckuii mom MOU, 2011.— 427
c.— Pexum pocryma: http://www.iprbookshop.ru/33113.html.— 5BC «IPRbooks»

7. OneHOYHBIE CpeCcTBA

7.1 Bonpochl K NepBOi PY0E:KHON ATTECTAIIMH

1. BuusiHue BCIIOMOTaTebHOTO 000pYyI0BaHUS Ha HAJAEKHOCTh U SKOHOMHYHOCTH paboTsl TOC u
I'eoTOC

2. Knaccugukaius BCioMOraTeIbHOTO U TEIJIOMEXaHHYeCKOro 000pyA0BaHUs.

CoBpeMeHHOE COCTOSIHUE U EPCIIEKTUBBI Pa3BUTHS BCIIOMOTaTeIbHOIO 000pyAOBaHUS U

TpyOOIPOBOJIOB; ITyTH COBEPLICHCTBOBAHMS KOHCTPYKIIMIA; TIOBBIIIEHHE HAIEKHOCTH,

SKOHOMUYHOCTH U COOTBETCTBUS dKoJoruueckum TpedoBanusm TOC u ['eoTIC..

Haznauenue, TUIIBI 1 MapKUPOBKA PETEHEPATUBHBIX MTOOIPEBATENIEH.

KoHcTpyKTHBHBIE CXEMBbI ITOI0TpeBaTeNIel HU3KOIO JaBJICHNS TOBEPXHOCTHOTO THIIA.

KOHCTpyKTHUBHBIE CXEMBI TOIOTPEBATENIEN HU3KOTO JABJICHUS CMEIIAHHOTO THIIA.

KoHcTpykinu, cxeMbl JBUKEHHS TETJIOHOCUTENIEN B IOJJOTPEBATENAX BBICOKOTO JIaBJICHUSI.

TemnoBoii pacueT pereHepaTUBHBIX MOI0TPEBATEIIEH.

['unpaBnuyeckuil pacyeT MOBEPXHOCTHBIX PEr€HEPATUBHBIX I1010TPEBATENEH.

10 Pacuer perenepaTuBHBIX OJOrPEBATENEN CMEIAHHOTO TUIIA.

11. Ha3znauenue, TUIbI, KOHCTPYKIIMN U MapKHPOBKA CETEBBIX MOI0TPEBATENIEH.

12. MHorocTyneH4aThlii MoJI0OrPeB CETEBOI BOIBI.

13. IlpuHOUTTHATBHBIE CXEMBI CETEBBIX TIOIOTPeBaTENIHBIX yCTaHOBOK (CITY).

14. Oco0eHHOCTH TEIIOBOTO pacyera.

15. Haznauenue u mecto BogorpeiHsix kotioB B CITY.

16. Bunbl 1 0cOO€HHOCTH KOHCTPYKIIMIA BOJOTPEUHBIX KOTI0B, ['eoTOC

17. PexxuMbl paboThI CETEBBIX MOAOTPEBATENEH U BOAOTPEHHBIX KOTJIOB.

18. Biiusinue Kucaopoja U ABYOKHCH yTIiiepojia Ha KOPPO3UI0 KOHCTPYKIIMOHHBIX MaTepUAIIOB.

19. ®usnveckre OCHOBBI IPOIIECCa TEPMHUUIESCKOH JTeadpaliny.

w
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20.
21.

22.
23.

24,
25.
26.
27.
28.
29.

Hasnauenue, kiaccudukanus 1 MapKUpOBKaA J1€a3paTOPOB U UX THIIHI.

[IpuHIIMTIHATBbHBIE CXEMBI U KOHCTPYKTUBHOE UCTIOIHEeHHEe nea’patopoB TOC u ['eoTIC.
dakropsl, BiausomuUe Ha padoty aeasparopoB TOC u 'eoTIC..

AKKyMyJISTOpHBIE OaKu U oxJylaauTenu. Pacuer neaspaTopoB Ha TEIUIO- K MacCOOOMEH.
Pacuer repmuueckux aeasparopos. Tunsl ucnapureneit TOC u 'eoTOC. OcobeHHOCTH HX
9KCIUTyaTaluu U KOHCTPYKIIUH.

Haznauenue ucnapureneil. Puznveckre 0CHOBBI TEPMUYECKOTO 00ECCONMBAHUS BOIBI.
CxeMbl BKIIFOYEHHUS UCIIAPUTEIbHBIX YCTaHOBOK B TeIIoBYI0 cxemy KOC u TOL, ['eoTOC
MHuoroctyneHuarsie nucnapureian. GakTopbl, OMpeaesioie BIaKHOCTh BTOPHYHOTO Hapa.
MeTo/1bl OCYIIKH U OYUMCTKH BTOPUYHOIO IIapa OT IPUMECEH.

Knaccudukanus ncnapureneit. TeruioBoi pacder ucrnapureseii. Pacyer ucnapurenei.
Pacuer kauectBa napa ucnapureineit ucrosnb3dyeMoix Ha TOC u 'eoTOC.

O0pasen OuiieTa Kk nepBoii pyOexxkHOl aTTecTanuu

Munucmepcmeo nayku u oopazosarus PO
TI'posnenckuii 2ocyoapcmeenbill HeqpmaHOU MeXHUYeCKull yHugepcumem
Kageopa «Tennomexnuxa u cuopasnuxay ITHTY

Bujer Ne 1

IlepBas DV6€)KHEI$[ aTTCCTalnig

I[I/ICIII/IHJII/IHaI «TemmoMexaHNUEeCKOE 1 BCIIOMOTraTeJIbHOE O60py1IOBaHI/Ie TCIIJIOBBIX U

IrCcOTCPMAJIbHBIX SHeKTpOCTaHHI/Iﬁ>>

1 | Metozpl OCYIIKU ¥ OYHCTKH BTOPHUYHOTO Mapa OT IpUMeceH.
2 | MHoroctyneH4uarsie ucnapureian. GakTopbl, ONPeIeSIFOIINE BIAKHOCTh BTOPUYHOTO Tapa.
3 | Cxembl BKIIIOUEHUS UCHIAPUTEIBHBIX YCTAaHOBOK B TeioByIo cxemy ['eoTOC, KOC u TOL,

3aB. kapeapoii «T u I'y P.A-B. Typuyes

o

10.

11.

12.

13.

7.2 Boupochl KO BTOPOil py0e;KHOM aTTecTaluu

HopmartuBHbIE TOKyMEHTHI M pacueTHbIE TapAMETPBIL, ONPEEIIAIOIINE IPOYHOCTh
TEII00OMEHHUKOB.

Mertonuka pacueta HMIMHAPUYECKUX FIEMEHTOB.

Tumnbl, mapaMeTpsl U pacyeT Ha MPOYHOCTD JHUII] TEIUIOOOMEHHUKOB, 00J1aCTH IPUMEHEHHUS
JTHUILL.

Pacuet TpyOHbIX focok. Ha3zHaueHue n nmpuMeHeHne aHKepHBIX cBsA3el. Pacuer 3anenok TpyO B
TpYOHBIE JOCKH.

VYuyer TemnepaTypHoOi NOArpy3KH. THUIIBI U TapaMeTpsl pacnpeaeaeHus TpyO B TPYOHBIX J0CKaX.
OnemMeHTHI TIaBHBIX Tpyoonposoaos, POY, BPOY. Kareropuu, matepuan u coptameHT TpyO ais
TpyOOIIPOBOJIOB.

Tunsl coemMHEHNI 1 KOHTPOJIb KauecTBa TpyOoIpoBooB. Pacuer u pacueTHble XapaKTepUCTUKU
TpyOOIPOBOJIOB HA MPOYHOCTD.

DneMeHTHI TpyOonpoBoA0B. OMOPHI U MOJABECKH TPYOOIPOBOIOB, X pacueT Ha BECOBYIO
HarpysKy.

KoHCcTpyKTHBHBIE 0COOEHHOCTH OTMOP U MOJIBECOK TPYOONpoBooB. CaMOKOMIIEHCALIHS
TEMIIEPATypPHBIX YJIMHEHUN U TeMIepaTypHbIe IepeMelieHus: TpyOonpoBOI0B.

Pacdyer ruzipaBirueckux U TEIJIOBBIX MOTEPh TPyOOIPOBOAOB. TerioBas H30A1Us
TpyOOIpPOBOIOB.

TpybOomnpoBoaHast apmaTypa: Ha3HauY€HUE, BU/IbI, KOHCTPYKIIMHU, BbIOOp. JlpeHupoBanue
TpyOOIIPOBOIOB.

Ha3naueHnue, NpuHIAIT JEHNCTBUSA, TPYIIIBI U BUIBI HACOCOB, Hcoib3yeMblx HA TOC n ADC.
Hacocs! anextpocraniuil. XapakTepUCTUKH U OCHOBHBIE ITapaMETPHI.

OcHoBHbIE TapaMeTPbl HACOCOB M UX XapaKTEpPUCTUKU. THUIIBI XapakTepucTUK. BricoTa
BCaChIBaHMs U KaBUTAIlUsl B HacOCaXx.



14. PaGoTta HacCOCOB Ha CETh U CIIOCOOBI PETYIMPOBAHUS IPOU3BOIUTEILHOCTH HACOCOB.
[TapannensHoe U MOC/IEA0BATENIbHOE NOJKIOUYEHUE U PabOTa HACOCOB.

15. PerynupoBanue nogauu HaCOCOB, MOMIaXK HACOCOB. KOHCTPYKIIMU SHEPreTUYECKUX HACOCOB.

16. O6mas xapakrepuctuka Typoun TOC u ADC. BnusiHue 0CHOBHBIX MMapaMeTpOB Mapa Ha padoTy
IITY. Knaccudukarmus TypOuH.

17. TypOGuHHBIE CTYIIEHH, UX PacyeT M IPOEKTUpOBaHKE. MeTouka pacyeTa TypOMHHOM CTYICHH.
TemnoBoit aspoarHaMHUECKUI pacdeT TypOuHHON cTyneHH. TemnoBoii mporece TypOnHHON
CTYIECHH.

18. IIpoexTupoBaHye U KOHCTPYKLUH CTyIIEHEeH napoBbIX TypOuH. KOHCTpYKIIMU 1 OCHOBBI
MIPOEKTUPOBAHUS TAPOBBIX TYPOUH.

19. OcHoBHbIE pacueThl IPU MPOEKTUPOBAHUH [TAPOBOH TypOUHBI. PacueT Ha MpOYHOCTH.
ObecnieueHre HaICKHOCTH TypOUH.

20. IlepemeHHBIE PeXUMBI paOOTHI TAPOBLIX TypOUH. CHCTEMBI apopacipeesIeHUs TapOBbIX
TypOuH.

21. CucteMbl mapopacnupeeacHus MapoBeix TypOuH. TypOuHBI 17151 KOMOMHUPOBAHHOM BBIPAOOTKH
TETUIOTHI U AJIEKTPUYECKON SHEPTUH.

22. MecTto napoBoil TypOMHBI B TEPMOJMHAMUYECKOM LHMKJE. LMKl MapoTypOUHHBIX yCTaHOBOK.
KIIJ typOuHsI.

23. IlpuHiun aedcTBUs NapoBOM TypOMHBI U €€ MECTO B 3HepreTuueckoil ycraHoske. Ilokaszarenu
SKOHOMHUYHOCTHU NAPOBBIX TYPOUH U TYpOOYCTaHOBOK.

24. IlpoMexyTOUHBI TleperpeB Imapa MapoTypOMHHBIX YCTaHOBOK. PereHepaTHBHBINH NOIOIpeB
MUTATEIBHOMN BOABI MAPOTYPOUHHBIX YCTaHOBOK.

25. OCHOBHBIE YpaBHEHUS IIOTOKA s CKUMAeMOM JKUAKOCTH: COCTOSHUS, HEPa3phIBHOCTH,
KOJINYECTBA IBKCHHS, COXPAHCHHUSI DHEPTUH.

26.Ilotrepu TypOuHHOrO mnpoduia: NpPoPUIbHBIE, KPOMOYHBIE, KOHIIEBbIC, BOJHOBBIE, OT
HECTAIlMOHAPHOCTH MOTOKA.

27. BpiOOp TypOMHHBIX PELIETOK JAJs TYpPOMHHBIX CTYNEHEW: TeOMeTpUUYecKHe, ra30lMHaMUYECKUe U
PEKUMHBIE XapaKTEPUCTUKU TYPOUHHBIX PEIIETOK; BEIOOP THIIA JIONATOK JJISl PEHIETOK CTYTICHEH;
oIpeJieIeHue SKOHOMUYHOCTHU COIUIOBOM U paboyeil perieTok.

28. Vcrionp30BaHMsl TeOTEpPMAIBHOTO Teljla B CHCTEMaxX TEIJIOCHAOXKEHHS U IPOU3BOJCTBA
JIEKTPOIHEPIUU.

29. 'maporepMaibHbIe U TApOTEPMaIbHBIE HCTOYHHUKH Teruia. CHcTeMa OYHCTKH U (PHITbTPAIUH.

30. PaGoune Huzkotemmneparyphsle Tena ['eoTOC, ammuak, ¢ppeon, nzo0yran. Cxema
JJIEKTPOCTAHIIMY HA F€OTEPMAIBHOM MCTOYHHMKE C HU3KOM TEMIIEPATYPOU.

31. OnnokontypHsble ['eoTOC. Temnnopas cxema ogHOKOHTYpHOM ['e0TOC.

32. JIsyxkoutypusie ['eoTDOC. Temnosas cxema nByxxkonTypHO ['e0TOC.

33. bapb6oraxusiit abcopOep. Ilomusiit KIT/] coBpeMeHHBIX NBYXKOHTYPHBIX HapOTypOUHHBIX
I'eoTOY.

34. JIByXKOHTYpHbIE YCTAaHOBKHM Ha HU3KOKHUIIALIUX pabouux Tenax (ppeoHax, yrieBoaopoiax).

35. DHeproycraHoBka Ha xiagone R-12 momrHocThio 600 kBT, (IlaparyHckoe reoTepManbHOe
MectopoxaeHue (Kamuarka)).

36. 'eoTDC Ha OAHOPOAHOM HU3KOKHUIAIIEM TETNIOHOCHUTEIIE, TIEPCIIEKTHBHAS YCTAaHOBKA HA CMECEBOM
BOJI0AMMHA4YHOM paboveM TeJie.

37.Pacuer T'eoTDY ¢ HU3KOKHISIIIMMH W CMECEBBIMH Pa0OYMMH  TelaMu. | eoTepMalibHOE

TenaocHa0XKEeHHUE. HpO6J'IeMBI, TOPMO3BAIINEC PA3BUTUC FeOTCpMaHBHOﬁ OHCPIre€TUKH.



Oo0pa3en OusteTa KO BTOPOH py0e:kHOM aTTecTaluu

Munucmepcmeo nayku u obpazosarus PO
TI'posnenckuii 2ocyoapcmeennbill HeqhmaHOU MeXHUYeCKull yHugepcumem
Kagpeopa «Tennomexnuxa u cudpasiuxay

Bujger Ne 1

Bropas DV6€)KH35[ aTTecranus

I[I/ICLII/IHJII/IHaZ «TemmoMexaHNUeCKOE 1 BCIIOMOTraTeIbHOE O6OPYI[OB3HI/IC TCIIJIOBBIX U

réoTCpMaIbHBIX BHCKTpOCTaHHHfI)>

1 | BausiHue KUCIOpoda U ABYOKHCH YTIEpoa Ha KOPPO3UI0 KOHCTPYKIIMOHHBIX MAaTEpPUaJIOB.

N

Pexxumbl paboThl ceTeBbIx nojgorpesareneil 1'eoTOC.

3 | Bunbl u 0cOOEHHOCTH KOHCTPYKIMI BOJOTPEHHBIX KOTJIOB.

3aB. kadenpoii «T u I'» P.A-B. Typiyes

7.3 Bonpocsl K 3a4ety no aucuuiinHe «TemioMexaHuveckoe U BCIIOMOraTejibHOe 000py/10BaHNE

TCIVIOBBIX M I€0TEPMAJIbHBIX 3J1€KTp0CTaHHPIﬁ>>

oo

10.
11.

12.

13.
14.

15.

Bnusuue BcriomMoraTenbHOro 060py,Z[OBaHI/I$[ Ha HaACKHOCTh U OKOHOMHUYHOCTH pa6OTbI TOC n
I'eoTOC. KHaCCI/IQ)I/IKaHI/Iﬂ BCIIOMOT'aTCJIBHOI'O M TCIINIOMEXaHHNYCCKOI'O O60py,Z[OBaHI/I$I.

CoBpeMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHUS BCIIOMOTaTeIbHOIO 000pYAOBaHUS U
TpyOOIIPOBOJIOB; ITyTH COBEPLICHCTBOBAHMSI KOHCTPYKIIHIA; OBBIILIEHUE HAJAEKHOCTH,
SKOHOMMYHOCTU U COOTBETCTBUSI 3KOJIOTUUECKUM TPEOOBAHUSIM.

Ha3nauenue, Tunsl 1 MapKupoBKa perenepatuBHbix nojporpesareneid TOC u ['eoTOC.
KoHcTpyKTHBHBIE CXEMBI [T010IpeBaTENIe HU3KOTO JaBJI€HUS TOBEPXHOCTHOT'O THIIA.
KoHCTpyKTHBHBIE CXEMBI TOAOIPEBATENEH HU3KOIO JaBICHHS CMEIIAaHHOIO TUIIA.

KoHcTpykuuu, cxemMpl JBUKEHHS TEIJIOHOCUTEIEH B OJOTPEBATENSAX BHICOKOTO JABICHMUSL.
TemnoBoii pacueT pereHepaTUBHBIX I0IOTPEBATEIIEH.

['unpaBnnyeckuii pacyeT MOBEPXHOCTHBIX pereHepatuBHbIX nogorpesareneid TOC u ['eoTOC..
Pacyer perenepaTuBHBIX IOAOIPEBATENENH CMEIIAHHOTO THIIA.

Hasnadenue, TMIBI, KOHCTPYKIIMU U MapKUPOBKA CETEBBIX MOAOrpeBareneii. MHOrocTyneH4arsi
nogorpes ceteBoil Bobl TOC u ['eoTOC..

[IpuHIIMTIHATBEHBIE CXEMBI CETEBBIX MoAorpeBaTeabHbIX ycTaHOBOK (CITY). Ocobennoctu
TEIJIOBOTO PACYETa.

Hasnauenue u mecto Bogorpeinbsix koo B CIIY TOC u I'eoTOC.. Bunsl u ocobenHocTu
KOHCTpyKLHH BoporpeiHslx KoTiaoB TOC u I'eoTOC..

Pexxumbl paboThI CETEBBIX MOJOTpEBATENE U BOJOTPEUHBIX KOTJIOB.

Bnusinue xkucnopona, JBYOKHCH yriaepoaa u kKuciaotT ['eoDC Ha KOppo3nio KOHCTPYKIIMOHHBIX
MaTepUasoB.

®uznyeckue OCHOBBI ITpolecca TepMUUEcKol Aeaspanuu. HasHauenue, kinaccuduxanus u
MapKUpPOBKa J1€a’paToOpOB U UX TUIBL. [[puHINIINANBHBIE CXEMBI U KOHCTPYKTUBHOE UCIIOIHEHNE
neaspaTopoB. PakTopsbl, BIUAIOLIKE Ha paboTy neaspaTopoB. PacueT TepMudeckux aea’spaTopos.
AKKyMyJSTOPHBIE OaKu M OXJaguTenu. PacueT nea’patopoB Ha TEIJIO- U MacCOOOMEH.

Tunel ucnapureneil u ux KoOHCTpykunu. Haznauenue ucnapureneil. @u3ndeckre OCHOBBI
TEPMUYECKOT0 00eccoIuBaHMs BO/Ibl. CXeMbl BKIIOUEHHUS UCIIAPUTEIIbHBIX YCTAHOBOK B
tertoByto cxemy KOC u TOL, 'eoTOC. Knaccudukamus ucnaputeneii. Pacuer ucnapurenei
Pacuer kauecTBa napa ucapuTeneu..

MHoroctynenuarsie ncnapurenan. @akTopsl, ONpeaesioie BIaKHOCTh BTOPHYHOTO Tapa.
MeTopl OCYLIKH M OYUCTKY BTOPUYHOTI'O IIapa OT IPUMECEH.



16. HopmaTuBHBIE TOKYMEHTBHI M pacyeTHbIE TapaMeTPhl, ONPEIEIISIONIUE TPOYHOCTD
TEINI0O0OMEHHUKOB. MeToMKa pacueTa WINHAPUIECKUX IEMEHTOB TEIII00OMEHHUKOB. THIIbI,
napaMeTphl U pacueT Ha MPOYHOCTh JHUII TEIUIO0OOMEHHUKOB, 00J1aCTH MPUMEHEHUS THUIIL.

17. Pacuet TpyOHBIX JOCOK TETNIOOOMEHHUKOB. Ha3HaueHne u MpUMEHEHNE aHKEPHBIX CBS3CH.
Pacuer 3anenok Tpy0 B TpyOHBIE TOCKH.

18. Yuer TemneparypHoil moArpy3ku. TUIBI U TapaMeTpsl pacipenesieHus Tpyo B TpyOHBIX JOCKaX.
DeMeHTHI T1aBHBIX TpyOompoBoaos, POY, BPOY.

19. Kareropuu, marepuan U COpTaMeHT TpyO [uid TpyOonpoBooB. THIbI COEAUHEHNH 1 KOHTPOJIb
KayecTBa TpyOONpoBoaoB. Pacuer u pacueTHble XapaKTepUCTUKU TPYyOOIIPOBOAOB HA IPOYHOCTb.

20. DnemenTsI TPyOOonpoBo0B. ONIOPHI U TTOJIBECKH TPYOOIPOBOJIOB, HX PACUYET HA BECOBYIO
Harpy3ky. KoHCTpyKTHBHBIE OCOOEHHOCTH OIOP U MOABECOK TPyOonpoBos1oB. CaMOKOMIIEH CAIHs
TEMIIEPATyPHBIX YIJIMHEHUN M TeMIIepaTypHbIe MepeMeIeHus: TpyOonpoBOIOB.

21. Pacuet ruJipaBIu4ecKuX U TEIJIOBBIX NOTEPh TPyOonpoBoaoB. TemnoBas u3oasuus
TpybonpoBooB. TpyOornpoBoiHas apmarypa: Ha3HauYCHHE, BU/IbI, KOHCTPYKIIUH, BHIOOD.
JlpeHurpoBaHue TpyOOIpoOBOIOB.

22. Ha3znaueHue, MPUHIIMIT ACHCTBHS, TPYIIIBI X BUABI HACOCOB, Hcoib3yeMbix Ha TOC u I'eoTOC.
Hacocsl anektpocTaniuii. XapakTepuCTUKN U OCHOBHBIE ITapaMeTpBhI.

23. OCHOBHBIE MTapaMeTPbl HACOCOB M UX XapaKTEPUCTHKH. THIIBI XapakTepUCTHK. BricoTa
BCAChIBaHUS M KaBUTALMsI B HAcOCaXx.

24. PaboTa HACOCOB HA CETh U CIIOCOOBI PETYITHPOBAHUS TPOU3BOAUTEILHOCTH HACOCOB.
[TapannenbHoe U Mocie0BaTeNIbHOE NOIKI0UYEHUE U paboTa HacocoB. PerynupoBanue nojgauu
HACOCOB, TIOMITA)K HACOCOB.

25. Knaccudukanus typoun TOC u I'eoTOC..

26. TypOuHHBIE CTYTIEHH, X pacyeT U MPOCKTHpOBaHUE. MeTonuKka pacueta TypOMHHOM CTYIICHH.
TennoBoii aspoarHAMHUECKUN pacyeT TypOMHHOU cTyneHu. TemnoBoii mpouecc TypOUHHOI
CTYICHH.

27.1lpoekTrpoBaHUE U KOHCTPYKLIUMU CTyNeHel napoBbIx TypOuH. KOHCTpYKIMK U OCHOBBI
npoektupoBanust naposbix TypOuH TOC u I'eoTOC.

28. OcHOBHBIE pacueTsl IPU MPOEKTUPOBAHUY N1APOBOM TypOUHBL. PacueT Ha MPOYHOCTb.
ObecrnieueHue HaJJe)KHOCTH TYpOUH.

29. IlepemeHHBIE PeXUMBI paOOTHI TApOBBIX TypOUH. CHCTEMBI MapopacipeesIeHus MapoBbIX
TypOuH.

30. Cuctemsl napopacnpeaeaeHus napoBbix TypOouH. TypOUHbI 17151 KOMOMHUPOBAHHOM BBIPAOOTKU
TEIUTIOTHI M AJIEKTPHYECKON DHEPTHUH.

31. MecTto napoBoii TypOMHBI B TEPMOJUHAMUYECKOM LHUKJIE. L[MKIbI mapoTypOUHHBIX YCTaHOBOK.
KILJ] TypOuHsbI.

32. Ilpunnun pedictBus napoBoi TypOuHbl TOC m I'eoTOC. u ee MecTto B 3HEpreTHMYECcKou
yctaHoBke. [lokazarenn 3KOHOMUYHOCTH MAPOBBIX TYPOUH U TYpOOYCTaHOBOK.

33. IlpoMexyTOouHBIil TieperpeB mnapa MNapoTypOMHHBIX YCTaHOBOK. PereHepaTWBHBIM Moa0TpeB
MUTATEIBHOM BOBI MMAPOTYPOUHHBIX YCTaHOBOK.

34. OcHOBHBIE YpaBHEHHUS TIIOTOKA JUIsI CXKUMAeMOM JKUAKOCTH: COCTOSIHHSI, HEpa3pbhIBHOCTH,
KOJIMYECTBA JIBIKCHHS, COXPAaHEHHUSI DHEPTUH.

35.Tlotepu TypOuHHOrO mpodwis: NpodUIbHbIE, KPOMOUYHBIE, KOHIIEBbIE, BOJIHOBBIE, OT
HECTAIMOHAPHOCTH TIOTOKA.

36. Be1OOp TypOMHHBIX PELIETOK /Js TYpOMHHBIX CTYNEHEH: TeoMeTpuyecKue, ra30lMHaMHYECcKUe U
PEKUMHBIE XapaKTEPUCTUKN TYPOMHHBIX PEIIETOK; BEIOOP THIIA JIONMATOK JJISl PEHIETOK CTYTICHEH;
orpeJieIeHue SKOHOMUYHOCTHU COIUIOBOM M paboueil pereTok.

37. Vicrionb30BaHMsl T€OTEpPMAIBLHOTO Tella B CHCTEMaxX TeIUIOCHAOKEHHWsT W TMPOW3BOACTBA
3JIEKTPOIHEPTUH.

38. 'maporepMaibHbIe U TApOTEPMaIbHBIC HCTOYHHUKH Teruia. CucTeMa OYUCTKU U (PUIbTpaIii.

39. PaGoune Huzkotemmneparyphsle Tena ['eoTOC, ammuak, ¢ppeon, nzo0yran. Cxema
AJIEKTPOCTAHIINU HA TE€OTEPMAIFHOM UCTOUYHUKE C HU3KOU TEMITEPaTypPO.

40. Ognoxontyphblie 'eoTOC. Temnosas cxema ogHokoHTypHOU ['e0TIC.

41. JIsyxxoutypHbie ['eoTOC. TennoBas cxema nByxkoHTypHOi ['e0TOC.



42.bap6oraxuslii abcopoep. [lomupiii KIIJ] cOBpeMEHHBIX IBYXKOHTYPHBIX TapOTypPOUHHBIX
['eoTOV.

43. IByXKOHTYpHBIC YCTAHOBKH Ha HU3KOKUTIAIINUX pabounx Tenax (ppeoHax, yrieBoopoaax).

44, JHeproycraHoBka Ha xjanoHe R-12 momHocthio 600 kBT, (I[TapaTyHckoe reorepmanbHOE
MectopoxaeHue (Kamuarka)).

45. T'eoTOC Ha 0IHOPOAHOM HU3KOKHUIISILEM TEINIOHOCUTEIIE, IEPCIIEKTHBHAS YCTAHOBKA HA CMECEBOM
BOJIOAMMHAYHOM paboveM Telie.

46. Pacyer ['e0oTDY C HUBKOKMISIIMMH M CMECEBBIMH pabovyuMu TelaMu. [ eoTepmanbHOe

teruiocHaOxkenue. [Ipoliembl, TOpMO3SIIIHE Pa3BUTHE TEOTEPMATBHON SHEPTECTUKH.

Oo0pazen OuseTa K 3a4eTy 0 AMCHUILIMHE

Munucmepcmeo nayku u oopazosarus PD
Tposnenckuil 2ocyoapcmeentbiti HepmAHOU MexHUYecKull YHugepcumem
Kageopa «Tennomexuuxa u euopagnuxay

Huctnmuimaa  «TenjioMexaHu4yeckoe U BCIIOMOTraTe/ibHOe 000py/10BaHNe TEIIOBBIX H
reoTepMaJibHBIX YJIeKTPOCTAHIHI»
Cemectp - 5

I'pynna I'eoDC

BUJIET Ne 1

1. | Tuns! ucnapurenei u ux KoHcTpykuuu. Haznauenue ncnapureneil. @u3nyeckue OCHOBBI
TEPMHUECKOT0 00eccomuBaHus BoAbl. CXeMbl BKIIOUEHUS UCTIAPUTEIbHBIX YCTAHOBOK B
teroByto cxemy KOC u TOIL u 'eoTOC Knaccudukarus ucnapurenei. Pacuer
ucnaputeneit 'eoTOC. PacueTr kauecTBa napa MCHapUTeJIEH. .

2. | PacueT ruipaBIM4ecKUX U TEILIOBBIX OTEPh TPyOOIPOBOI0B. TerioBast H30sIus
TpyOompoBoioB ['eoTOC.

3. | OcHOBHEIE mapaMETpbl HACOCOB U UX XAPAKTCPHUCTUKHU. Turnbr XapaKTCPHUCTHUK. Bricora
BCAaChbIBaHHA U KaBUTAIIMA B HACOCax.

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa» P.A-B. Typinyes

7.3 Texkyuuii KOHTPOJIb

7.3. Texkyuuii KOHTPOJIb
Bonpocel K NpaKTHYECKUM 3aHATHAM

VY4er TemriepaTypHOi NOATPY3KH. THITBI M TapaMeTpsl pacpeaeeHns TpyO B TpyOHBIX TOCKaX.

OreMeHTHI TIaBHbIX TpyOonposoos, POY, BPOYVY.

Kareropun, matepuan u coptameHT TpyO A1 TpyOOIpOBOIOB.

Tumel coeMHEHUH 1 KOHTPOJIb KauecTBa TpyOOIpPOBO/IOB.

PacueT 1 pacueTHBIE XapaKTEePUCTHKH TPYOOIIPOBOIOB HA TIPOYHOCTb.

OnemeHTs! TpyOonpoBoaoB. ONopkl ¥ MOJBECKH TPYOOIIPOBOIOB, X PacyeT Ha BECOBYIO

Harpy3Ky.

KoHcTpyKkTHBHBIE 0COOEHHOCTH OMOP U MOJBECOK TPYOOIPOBOIOB.

8. CamokoMmIeHcalys TeMIepaTypHbIX Y/UIMHEHHH U TeMITEpaTypHbIE IIepeMeIICHHUS
TpyOOIIPOBOIOB.

9. Pacder ruapaBiIMUYECKUX U TEIUIOBBIX IMOTEPH TPYOOIIPOBOIOB. TeroBast H30IISIIS

TpyOONpPOBOJIOB.

ocoarwNE

~



10.
11.
12.

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

22.
23.

TpyOomnpoBoaHas apmaTypa: Ha3HauYE€HUE, BUIbI, KOHCTPYKIIMH, BBIOOD.

JlpernpoBanue TpyOOIIPOBOIOB.

Haznauenue, mpuHUMI JEHCTBUS, TPYIIIBI U BUJbI HACOCOB, Hcnonb3yeMbix Ha TOC nu ADC.
Hacocsl anekTpoctaniuii. XapakTepUCTUKNA U OCHOBHBIE MTAPAMETPBHI.

OcHOBHBIE TapaMETPbI HACOCOB U UX XapaKTepUCTUKU. Tumbl XxapakrepucTuk. Bricota
BCAChIBaHMS U KaBUTAIlMs B HACOCAX.

PaboTa HacocoB Ha CeTh U CIIOCOOBI PEryIUPOBAHUS IPOU3BOJUTEIHHOCTH HACOCOB.
[TapannensHoe U MOcIeA0BaTEIbHOE MOIKIIOUEHUE U paboTa HACOCOB.

PerynupoBanue nogauu HaCOCOB, IIOMITAXk HACOCOB.

KoHcTpyKk1ny sHEpreTHuecKrux HacoCOB.

[Mpunnun naevictBus mapoBod TypOouHbl TOC m ['eoTDC. wu ee MecTo B IHEPreTHUYECKOM
ycraHoBke. [loka3zarenn 5KOHOMUYHOCTH APOBHIX TYPOUH U TypOOYCTaHOBOK.

[lepemennblie pexxuMbl pabOTHI apOBBIX TYpOUH. CHUCTEMbl apopacIpeieseHus TapOBbIX
TypOuH.

Cucremsl apopacnpeziesieHus NapoBbiX TypOouH. TypOuHbI 11 KOMOMHUPOBAHHOMN BRIPAOOTKH
TEIUIOTHI U DJIEKTPUYECKON IHEPTHUH.

MecTo mapoBoil TypOUHBI B TEPMOAMHAMHYECKOM IuKJIe. [[uKibpl mapoTypOUHHBIX yCTaHOBOK.
KIIJ typOuHsI.

I'unporepmanbHble U apoTepMaibHble UCTOYHUKH Teria. CucteMa OYUCTKU U (PUIbTpalUy.
Paboune mm3koremnepatypusie Tena ['eoTOC, ammuak, ppeoH, n3odyran. Cxema
ANEKTPOCTAHIIMY HA TEOTEPMAIBLHOM UCTOYHUKE C HU3KOH TeMIlepaTypou.

24.OnnokonTypHBIe ['e0TOC. Temnosas cxema omHOKOHTYpHOH ['e0TOC.
25.JIByxxonTtypasle ['eoTOC. Temnoas cxema 1ByxkoHTypHOI ['eoTOC.

26.

27.
28.

29.

30.

Bap6otaxusriit abcopoep. [Tomusrii KI1J] coBpeMEHHBIX IBYXKOHTYPHBIX apOTYpPOHMHHBIX
I'eoTOV.

JIBYXKOHTYpHBIE YCTAaHOBKHM Ha HU3KOKHUIISIIUX pabouyux Tenax (ppeoHax, yrieBogopoaax).
DHeproycTtaHoBka Ha xiajgoHe R-12 momuoctsio 600 kBT, (I[TaparyHckoe reoTepmanbHoe
MectopoxaeHue (Kamuarka)).

I'eoTOC Ha 0AHOPOTHOM HU3KOKHUIISILEM TEIJIOHOCUTENIE, IEPCIEKTUBHAS YCTAHOBKA Ha
CMECEBOM BOJI0AMMHUAYHOM paboyueM Telie.

Pacuer T['e0oTDY ¢ HUBKOKMIAIIMMH M CMECEBbIMH pabounmu Tenamu. [ 'eoTepmanbHOE

teriocHabxenue. [Ipobiembl, TOpMO3SILUE Pa3BUTHE TEOTEPMATBHON SHEPTETHUKH.



7.4. Onucanue moka3aTeleil 1 KpUTEpUEB OLEHUBAHUS KOMIIETEHIIMM Ha Pa3MUYHBIX 3Tanax ux (OpMUpOBaHUS, OMUCAHUE

IIKaJIbl OOCHHUBAHUA.

IInanupyemble pe3yJbTaTbl OCBOCHHUS
KOMIIeTeHIIN U

Kputepun onennBanns pe3yJIbTaToB 00y4eHUs!

MeHee 41 6asi0B
(Hey10BJIETBOPUTEJIBHO)

41-60 6aa10B
(Y10BJ1€TBOPUTEJILHO)

61-80 6a)10B
(xopo1io)

81-100 6as10B
(0OTJIMYHO)

HaumeHnoBanue
OIIEHOYHOTI0
cpeacTsa

ITK-5. Cnoco6en 3¢ (heKTHBHO UCTIOIB30BaTh COBPEMEHHBIC TEXHOJIIOTHH U METOIBI JJIsI KOMIUJICKCHOW OIICHKH MPOW3BOJICTBEHHBIX JIAHHBIX M IMOBBIIICHUS

B(b(l)eKTI/IBHOCTI/I IreHCpalru SJICKTPOSHEPINHU U3 IrCOTEPMATIbHBIX HCTOYHHUKOB

3HATh:

— OCHOBHbIE HUCTOYHHKH HAy4dHO-
TEXHHYECKOH WH(POpPMAIMH  I10
0o00Opy/ZOBaHUIO, CHUCTEMaM U
TEXHOJIOTHYECKUM pEIICHUSIM
TEIUIOBBIX U TE€OTEPMAaJbHBIX
ANEKTPOCTAHIIMI;

— OCHOBHBIE KOHCTPYKTHUBHBIE
XapaKTePUCTUKU
TEIJIOMEXaHUYECKOTO u
BCIIOMOTaTEeNbHOTO
obopynoBanus u cucteM TOC u
['eoTOC;

— METOABl  pacueTa
obopyoBaHus
CTaHIAMN u
SKCILTyaTaI|H.

TETUIOBOTO
reoTepMaIbHbIX
yCIOBUSA 170,

®parMeHTapHble 3HAHUS

Hemnomnnsle 3Hanns

CdopmupoBaHHbBIE,
HO coJiepiKaliue
OT/ICNIbHBIC
IpOOEITbl 3HAHUSA

CdopmupoBaHHBIe
CHUCTEMaTUYCCKHUEC
3HAHUS

yMeThb:
— BBIOWpATh TEIUIOMEXaHUYECKOE U
BCIIOMOTaTeIIbHOE 000PY/IOBaHHE
TOC nT'eoTOC,
— TMPOBOJUTH KOHCTPYKTOPCKHE U
HOBGpO‘-IHBIe pvaeTI)I
000pyaOBaHUS TEIIOBBIX

Yactuunsie YMCHUA

Henonusre YMCHUA

YMeHus 1oJIHEIe,
JTOTTY CKaIOTCS
HEOOJIbIIINE
OIIHOKH

CdhopmupoBaHHbIE

VYmenus

Bomnpocs k
pyOeKHBIM
aTTecTaIusIM,
TeMsl PT'P,
BOTIPOCHI K
MPAKTUYCCKUM U
m1abopaTOPHBIM
3aHATHAM..




crtaunuii 1 ['eoTOC;

UCIOJIb30BATh MIPOrPaMMBbI
pacyeToB XapaKTEPUCTHK
000py10BaHuUS;

aHAIM3UPOBATh HWHQPOPMAIUIO O
HOBBIX pa3paboTkax
obopynoBanuss u cucrtem TIC,

I'eoTOC u meTonax pacuera.

BJIAJeTh:

METOJIaMH HAaJIeKHOU U
HKOHOMUYHOMU IKCILTyaTaluu
000py10BaHUs TEIJIOBBIX U
reoTepMasbHbIX CTAHLINM;
nHpopManrei 0 TEXHHYECKIX
napamerpax o0Opy10BaHUs
npumensemoro Ha TOC u
T'eoTOC;

HaBBIKaMU IIPUMEHEHUS
MOJTy4eHHOU nHpopMaluy npu
NPOEKTHUPOBAHUU 000PYOBAHUS
U DKCIUTyaTal1H.

YacTuuHOE BIIaJcHHE
HaBBIKAMH

Hecucrematnueckoe
HpI/IMCHeHI/IC HaABBIKOB

B
CHCTEMATHYECKOM
MIPUMEHEHUHT
HaBBIKOB
JIOTTY CKaIoTCA
MPOOEIIBI
3HAaHUU

YcnemHoe u
CHUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB




8. OcoGeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4¢HHbIMUA BO3MOKHOCTHAMMU 310POBbA

Jns  ocyuiecTBieHUsT TPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IMPOMEXYTOYHOU
aTTecTaluu OOyYaromMXcsl co3JaHbl (OHJIbI OLICHOYHBIX CPEJCTB, aJalTHPOBAHHBIC AJII UHBAIUIOB U
JUI] C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHM 3/J0POBbS U TMO3BOJIAIONIME OLICHUTh JOCTHKEHHE HMHU
3aIUTAaHMPOBAHHBIX B OCHOBHOWM 0OpPa30BaTENbHONW MpPOTrpaMMe pe3yJbTaTOB OOYyYEeHUS U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTEHIMH, 3asABICHHBIX B oOOpa3oBaTenbHOW mporpamme. Popma
MPOBEJCHUSI TEKyIeH arTecTaluu [Uisi  CTYJACHTOB-MHBAIMIIOB YCTaHABIMUBACTCA C  Y4YETOM
WHIUBUAYAIbHBIX MCUXO(PHU3UYECKHX OCOOeHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MUCBMEHHO Ha
KoMmIbioTepe, B (opme TectupoBaHus W T.1.). [lpm TectupoBanMm Ul CIAOOBUASIIUX CTYIEHTOB
UCTIONB3YIOTCS (POHABI OIIEHOYHBIX CPEJCTB C YKpyHHEHHbIM mmpudrom. Ha sk3ameH mnpuriamaercs
COMPOBOXAAIOIINN, KOTOPBI  OOecreynBaeT TEXHHUYECKOE COMpOBOXKAeHUE cryaeHty. [lpu
HEO0OXOIUMOCTHU CTYACHTY-UHBAIUAY MPEAOCTABISIECTCS TOMOTHUTENFHOE BpEeMs JJIsl TOATOTOBKH OTBETA
Ha »9k3aMeHe (unu 3adere). OOyuaromuecss C OrpaHUYCHHBIMH BO3MOKHOCTSIMH  3JI0POBbSI M
oOyyarolmuecsi WHBAIHIBI OOECIIEYMBAIOTCA TMEYAaTHBIMH M DJIEKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOHMS MJii CaMOCTOSATENbHOW paboThl U T.O.) B Qopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsl U BOCHPUATHS WH(OPMALIUU:

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

- AJsA cjenbIX: 3aJaHuS IS BBIIOJHEHHS HA CEMUHApaX W MPAaKTUYECKUX 3aHATHAX
odopmisroTest  penbeHO-TOUeUHbIM mipudTOM bpaiinsg umu B BUAE SJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C IMOMOIIBIO KOMIBIOTEPA CO CIELUAIU3UPOBAHHBIM MPOTPaMMHBIM O00€CIEYeHUEM s
CIIETIBIX, JINOO 3aUUTHIBAIOTCS] ACCHCTEHTOM; MMMCHhbMEHHBIE 33/IaHUS BBITIOJHAIOTCS HA Oymare penbedHo-
TOYEYHBIM MpPUGTOM bpaiisd WM Ha KOMIBIOTEPE CO  CHENHATM3UPOBAHHBIM IPOTPAMMHBIM
obecriedeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOyYaroUIMMCs JUIs BBIOJHEHHUS
3a/laHusl TIpU HEOOXOJUMOCTH TPEIOCTaBISAETCS KOMIUIEKT MUChMEHHBIX MpPUHAINIeKHOCTEH U Oymara
IUIE  TUChbMa  penbeHO-TOYCYHBIM IPHUPTOM bpaiiias, KOMOBIOTEp CO CHEIHATHM3UPOBAHHBIM
MPOTPaMMHBIM 00eCTIeYeHHEM IS CIIETIBIX;

- I c1a0oBUAAIMX: o0ecreynBaeTcss MHIUBUyalbHOE PAaBHOMEPHOE OCBEILICHHE HE MEHee
300 mrokc; oOydaroluMcs Ui BBIOJHEHHMS 3aJaHMs MpU  HEOOXOIMMOCTH IPEIOCTaBISAEeTCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaK)Ke HCIOIh30BAHNE COOCTBEHHBIX YBEITUYHMBAOIINX
YCTPOWCTB; 3a/1aHUS JIJIsl BRITIOTHEHUS 3a/1aHUi 0(OPMIISIOTCS] YBEITMYSHHBIM IIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUIL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MO CJIYXY:

- VIS TJIYXUX U cJ1a00cablmammux: o0ecneunBaeTcs HaInyne 3ByKOYCHIIMBAIOIIEH anmapaTypbl

KOJUIEKTUBHOT'O MOJIL30BAHUS, npu HE0OXOAUMOCTH 00yJaromuMcest MPEAO0CTABIIACTCS



3BYKOYCWIMBAOIAsl — ammaparypa HWHAUBUAYAJIbHOIO II0Jb30BaHMs; IPEIOCTABISIIOTCS — yCIyTH
CYpOOIIEPEBOAYNKA,

- JIS  CJeNOIrJIyXHX [IONyCKaeTcs IPHCYTCTBUE ACCHCTEHTa, OKa3bIBAIOIIErO YCIyrd
TU(IIOCYpIONEPEBOJUMKA (IOMUMO TpeOOBaHUM, BBIIOJHAEMBIX COOTBETCTBEHHO Ui CIENbIX U
TIIyXUX);

3) Ui JIMI C TSDKEIBIMH HAapyIICHUSAMU pPEYH, TIyXUX, CIa0OCHBIIIANINX JEeKIHUH U
CEeMUHApBbI, TPOBOJIUMBIE B YCTHOH (popMe, MPOBOASTCS B MUCbMEHHOH (opme;

4) IUIi WHBAIWJOB M JIMIl C OIPaHUYEHHBIMM BO3MOXKHOCTSIMU 3/I0POBbsl, HMMEIIIHMX
HapYLIEHHUs ONOPHO-ABUIATEJbHOI0 allnapara:

- JUIsl JIMI C HapyLIEHUSIMU OIOPHO-ABUIATEIBHOIO allapara, HapyLIEHUSMU JBUraTEIbHBIX
(GyHKIMH BEpXHMX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCbMEHHBIC 3a7aHus
BBINOJIHAIOTCS Ha KOMIBIOTEpE €O CHEIHMAIM3UPOBAHHBIM IPOrpaMMHBIM OOEClIeYeHHUEeM WU
Ha/IMKTOBBIBAIOTCS ACCUCTEHTY; BBINOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAUMEBIE B

MUCHMEHHOM (hopMe, TPOBOIATCS B YCTHOM (hopMe myTem ormpoca, Oece bl ¢ 00yJarommmMCst.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE O0ecneYeHue U CIUTIIUHBI

9.1 JIutepartypa

1. Jlybxo B.M. OcHOBBI 3KCIUTyaTalludl TeIJIOMEXaHH4ecKkoro obopynoBanusi TOC
[OnexTpoHHBI pecypc]: yuebHoe mocobue/ Jlyoko B.U., Houukop C.B.—
DneKTpoH. TekcToBble naHHble.— CaparoB: Ai#l [lu Ap Menua, 2019.— 285 c.—
Pexxum noctyna: http://www.iprbookshop.ru/82563.html.— 3B5C «IPRbooks»

2. JlyoxoB B.WM. IlpoexTupoBaHue, CTPOUTEILCTBO U MOHTaxX oOopyaoBanus TOC
[OnexkTponHbIl pecypc]: ydeOHoe mocooue/ JlyokoB B.U., HosuukoB C.B.—
OneKkTpoH. TekcroBble NaHHble.— CapatoB: Al Ilm Ap Menua, 2019.— 295 c.—
Pexxum noctyna: http://www.iprbookshop.ru/82565.html.— 3BC «IPRbooks»

3. OcHoBbl coBpemeHHOH »sHepretukd. Tom 1. CoBpeMeHHas TeMJIOPHEPreTHKa
[DnexTponHbIN pecypc]: yueOnuk ansi By3oB/ A.Jl. Tpyxuuii [u ap.].— DIEKTpoOH.
TeKCTOBble maHHble.— M.: Usmatensckuii gom MOM, 2010.— 493 c.— Pexum
noctyna: http:// www.iprbookshop.ru/33143.html.— 9B5C «IPRbooks»

4. Tpyxuuii A.Jl. IlaporazoBble yCTAaHOBKM 3JEKTPOCTAaHIMH [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue st By30B/ Tpyxuuil A.J[.— DIeKTpoH. TEKCTOBbIE JJaHHbIe.— M.:
Wznatenbckmit  gom  MOM, 2013.— 648 c—  Pexum  jgocryma:

http://www.iprbookshop.ru/33207.html.— 3BC «IPRbooks»

5. lazoTypOuHHBIE »SHEpPreTUYECKHe YCTAaHOBKM [DIJIEKTPOHHBIA pecypc]: yueOHoe
nocobue mis By3oB/ C.B. IlaneB [n ap.].— DNEKTpOH. TEKCTOBBIE NaHHBIE.— M.:
N3 narenpckuii oM MDU, 2011.— 427 c— Pexnm JIOCTyTa:
http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

B) UHTepHET-pecypchbl
WuTepuer pecypc - Www.gstou.ru snextponHas Oubnuorexka DbC «IPRbooks , n3n.”Jlanp”,
“Koncynbrant crynenra”, “ibooks”


http://www.gstou.ru/

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

bwt.ruy 11st mpombinuieHHOCTH) TemI09HepreTHKa
StudFiles.ruyKI'TY»>1556

markoniya.ucoz.ruxnews/teplomekhanicheskoe _i...48053

bib.convdocs.org...remomMmexannyeckoe. . .00opy 10BaHKe

sonic002.ucoz.ruy®aitnenteplomekhanicheskoe i
bezpaleva.ruebook...i...oborudovanie-yelektrostancij. ..

| N O B~ Wi e

ispu.rurbook/export/html/375

9.2 MeToauuecKkue YKa3aHus 110 0CBOCHUIO )II/ICIIHH.]'IHHLIQ !QI/IJIO)KGHI/Ie!

10. MaTepuaibHoO-TeXHHYECKOe o0ecredeHne JUCIHMILTUHBI

Jlnst obecrieueHUs] OCBOSHHS IMCUMIUIMHBI HEOOXOIMMO Halnuyue y4eOHOH ayauTopuu, CHaOXKEHHOM
MYJbTUMEIUHHBIMU CPECTBAMU JJIS IPE/ICTABICHUS MPE3EHTALMH JIEKIUI U NTOKa3a yueOHbIX (DPHUIIBMOB.

Kracc ¢ mepcoHaJIbHBIMU KOMIBIOTEPAMH IS TIPOBEACHHS MPAKTHYECKUX 3aHATUH U BHPTYaIbHBIX
J1a00paTOPHBIX padoT.

VuebHas aymutopus kadempst "T u I, No2-21, Ne1-19° craGxeHHas MyJIbTHMEINHHBIME CPEICTBAMH
JUIS TIpEICTaBJICHUS MPE3CHTAIUH U MT0Ka3a y4eOHBIX (PUIbMOB.

11. JlonoJiHeHMs1 ¥ N3MeHeHUsI B pa0oyeii nporpaMmMe Ha yueOHbI 1o

JlononHeHHUss W H3MEHEeHHsT B pabouyue NporpaMMbl BHOCSTCA €KErOJHO Iepejl HayajJoM HOBOTO
yuebHoro rojga mno gopme. VM3mMeHeHus AOIKHBI OQOPMIISTBCA JAOKYMEHTAJIBHO U BHOCATCS BO BCE
YUTEHHBIE FK3EMIUISPHI.

ITporpamma cocraBieHa B coorBercTBuM ¢ TpeboBaHusMu PI'OC IO u ¢ ydyetoM pexkoMeHAauui 1o
HanpasieHn o noArotoBku 13.03.02 «DmekTposHepreTHKa U AIEKTPOTEXHUKAY.

TennoMexaHuueckoe H BCIIOMOraTe/ibHOe 000py10BaHUe 3JIeKTPOCTAHLMIA
(Hanmnume obopynoanus u TCO)

1 JlaGopatopHsriii komiuieke "Terumonepenava npu kouBekuu u 0o xyse” TITK-010-9JIP-01
(9 mabopatopHbIX padoT)

2 YuebHo-mabopaTopHbIit KOMITIEKC « TermiooOMeHHUKI
(4 nabopaTopHbIX pabOThI)

3 BupryanbeHblif mporpaMMHbIi 1abopaTopHbIi KomIuieke "TemnorexHuka"
(6 maGopaTOpHBIX paboT)

4 BupryanbHbiif yueOHbINH KOMIUIEKC « TeIIoBbIe AIEKTPOCTAHIIMN»

Komrmieke npeanasHadeH Juis UCCIeJOBaHUS MTPOLIECCOB HACTPOUKH U HAJIA/IKU CUCTEM TETUIOBOM 3JIEKTPOCTAHLIUH, a TAKXKE KOHTPOJIS
U MOHUTOPHHIA COCTOSIHHS 3JIEMEHTOB CUCTEM BO BpeMsI UX PaOOThI U IEMOHCTPALMH BIUSHUS U3MEHEHUS [TapaMETPOB 3JIEMEHTOB.
Iporpamma cozepkuT rpadIecKyro HHPOpMaNHo, H300paKeHUsI MOHUTOPOB, AHEI! YIIPABICHHS U COOOLICHNS aBapHIHOM
CUTHAJIM3AIMU aHAJIOTUYHBIE PEAJILHBIM.

B cocTtaB BX0OauT:

1. IlepcoHalIbHBINA KOMITBIOTEP, MOHUTOD, KJIABUATypa, MbIIIb.

2. IlpeycTaHOBJICHHOE CIICIHATM3UPOBAHHOE IPOrpaMMHOE 00ecieYeHHE

5 KoMIu1eKT mi1aKkaToB 560x800 mv, M300paxkeHne HAHECEHO HA TLIACTHKOBYHO OCHOBY TOJIIMHON 4 MM
u pazmepoM 560x800 mm. M300paxenue obianaeT BOJOCTOMKMMH cBoHCTBaMU. Kakplid utakatr uMeeT
SJIEMEHTHI KPEIUIEHHsI K CTEHE.

5.1 | TennoBsle anekTpudeckue cranuuu (16 mr.)

5.2 | «TemmmomaccooOomen» (16 mr.)

5.3 | Typ6unsl u 060pyJ0BaHHE TEIUIOBBIX cTaHMi (16 mT.)



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

3.]IeKTp0HHbIe IIJIAKATBbI JIeMOHCTpAIIMOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTUMEHA-TIPOEKTOPA (KOMIUIEKT
AJIEKTPOHHBIX I1akaToB Ha CD, MmynsTuMmenna-npoextop BENQ, HoyTOYK, 3kpan 1,5x1,5 m):):

a. Tennomaccoobme (122 miT.)
0. TypOuHbI TETNOBBIX cTaHIMH (21 mwT.)
IIpe3enTanun:
1 Tennonepenava
2 TeroBble 1 aTOMHBIE 3JIEKTPOCTAHIIUU
3 Bunel, coctaB 1 Ha3HaueHHE TypOUH TETUIOBBIX CTAHITUI

MHoOrocTyneH4yaTblii IOJOTPEB CETEBOM BOBI.

[TpuHIIMTIHATBEHBIE CXEMBI CETEBBIX MOAOrpeBaTeIbHbIX ycTaHOBOK (CITY).

Buibl 1 0COOCHHOCTH KOHCTPYKIUIH BOJOTPEHHBIX KOTJIOB.

IIpuHIMIIHATIBHBIE CXEMBI MU KOHCTPYKTUBHOE MCIIOJHEHUE J€a’paTopoB.

MHOFOCTynquaTBIC HCIIApUTECIIN.

Du3nyecKrue OCHOBEI TCPMHUYICCKOIO 00eCcCOoIMBaHUs BOJbI.

MeTonbl OCYIIKM ¥ OYUCTKH BTOPUYHOTO [1apa OT IMpUMeCceH.
Tpy6onpoBoAbI NIEKTPOCTAHLIHUII.

Tpyb6omnpoBoaHas apmaTypa: Ha3HAuY€HUE, BUbl, KOHCTPYKIIMH, BEIOOD.

TpyOonpoBoaHas apMaTypa: Ha3HAYEHUE, BUIBI, KOHCTPYKIIHH, BBIOOD.

Hapanneanoe X I10CJICA0BATCIIbHOC ITOAKJIIOYCHUC 1 pa60Ta HaCOCOB.

KOHCTPYKI_II/II/I OQHCPIrCTUYCCKX HACOCOB.

Hasnavenue ra3oxo/ioB U JbIMOBBIX TPYO.

BuageodbunianbMbl:

- [IpuH1n paboThl KOTIA;

- [TapoBoii koTen;

- [TapoBble TYpOUHBI;

- [Iitams1 ropesnku;

- KOpOTKOG 3aMBIKAHHC,

- TennooOMeHHUKH;

- Posxur kotna;

- I'papupHu;

- [Ipunnun paboTsl Hacoca

- [Ipunnun paboThl 11IeHTPOOEKHOTO HACOCa,;

- MHOrocTymneH4aTslii HacoC;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Pazanckag 'PDOC

- DKCIuTyaTalus 3HeprodJ0KoB;

- ITpunaumn paboTsl ABIMOCOCA;

- JIBukeHne )KUAKOCTH B paboueM Kosece;




Ipunoocenue

MeToanuyeckue yKa3aHHus 110 OCBOCHUIO TUCUHUILIMHBI
«TensioMexaHn4yeckoe M BCIIOMOraTejibHOe 000pPyA0BaHUE TEIVIOBBIX U Ire0TepMAaJIbHbIX
3JIEKTPOCTAHI U

1. MeToauyeckue ykKa3aHusi AJs O0Oy4amOIIUXCS MO TUIAHMPOBAHWUI) M OPraHU3aLUH
BpeMeHHU, He00X0IMMOrI0 /1JIsl 0CBOEHHUS TUCHUILINHBI.

W3yuenne peKoMeHayeTcs HauyaTh ¢ O3HAKOMJICHHUsS ¢ pabodell mporpaMMoi JAUCIUILINHBI, €€
CTPYKTYpOH U cojaep:KaHHeM pa3/eioB (MOAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CTIEYeHUEM TUCITUILITNHBI.

Hucnummna «TemoMexaHnyeckoe ¢ BCIIOMOTaTelbHOE OOOpYAOBaHUE TEIJIOBBIX U
reoTepMalIbHBIX AJIEKTPOCTAHLUI» COCTOUT M3 17 CBSI3aHHBIX MEXKIY COOOI0 TeM, 00ECIIeUHBAIOIINX
nocJeI0BaTeIbHOE U3yUEeHUE MaTepuaa.

OO6yuenune mno pauciuminHe «TerioMexaHMueckoe W BCIOMOTraTelbHOe 000pyAOBaHUE
TEIUIOBBIX U T€0TepMaIbHBIX 3JEKTPOCTAHIMI) OCYIIECTBISETCS B CIEAYIOMUX opMax:

1. AynutopHble 3aHATHS (JCKIUHU, TPAKTHYCCKHUE/CEMUHAPCKUE 3aHSATHS).

2. CamocrostenbHass pabota cryAeHTa (IOArOTOBKAa K  JIEKUUSAM, OPAKTHUYECKUM/
OPAKTUYECKUM 3aHSTHSIM, TecTam/pedeparaM/IoKiaiam/cce, U UHBIM (popMaM MHCHbMEHHBIX PadoT,
BBITNIOJTHEHNE aHaIKM3a KeHCOB, MHIUBUAYalbHAsl KOHCYJbTAIIUA C TIPETIOAaBaTEIIeM).

3. UntepaktuBHble (QOpPMBI TIPOBEACHUS 3aHATUH  (KOJJIOKBHYM, JICKIHS-AUCKYCCHS,
TPYIIIOBOE pelieHue Keiica u Ap. GopMbl).

VY4eOHbIi MaTepua CTPYKTYPUPOBaH U U3yYeHHE AUCUUIUIMHBI POU3BOANTCS BTEMAaTHYECKON
noclneaoBaTenbHOCTH. KakqoMy mNpakTHdeckoMy/ CEMHHAPCKOMY 3aHSATHIO M CaMOCTOSITEIbHOMY
U3yYEHHIO MaTepuayia TPEANIecTBYeT JIGKIHA MO AaHHoW Teme. OOydaromuecss caMOCTOSTEIbHO
MPOBOST NMPEIBAPUTENHHYIO MOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTUE B
00CYX/ICHUH TEOPETHYECKUX BOIPOCOB, pa3bope NpOOJIEMHBIX CHTyallMid W TOWCKOB MyTeH HX
pemieHus. MHorue mnpoOieMbl, H3ydaeMble B Kypce, HOCAT JTUCKYCCHOHHBIM XapakTep, uTO
IpernoiaracT MHTEPaKTUBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX IpUMepax.

Onucanue nocnea0BaTeIbHOCTH IeHCTBUI 00yUaroierocs:

[lpy w3y4eHMM Kypca cieayeT BHHMATENBHO CIyIIaTb M KOHCIIEKTUPOBATh MaTepual,
U3NlaraeMblii Ha ayJAWTOPHBIX 3aHATUSX. J[IS ero mnoHMMaHus W KadeCTBEHHOT'O YCBOGHUS
PEKOMEHIyEeTCs CIEeAYIOIas IOCIEN0BATEIBHOCTD JEHCTBUMN:

1. locne okoH4YaHWsI y4eOHBIX 3aHATHU IS 3aKpeIUIeHHs MaTepuana MPOCMOTPETh U
00lyMaTh TEKCT JIEKIUH, MPOCIYIIaHHOW CerojHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MHHYT).

2. [Ipn mOATOTOBKE K JIEKIIMHM CIEAYIOMIETO IHS TMOBTOPUTH TEKCT MPEIBLAYIICH JIEKIHUH,
HOJyMath O TOM, Kakast MOkeT ObITh crieayromiast Tema (10 - 15 munyT).

3. B Tedenue Hemenu BBIOpaTh BpeMst I pabOTHI ¢ JTeparypoi B Ouoimorteke (mo 1
qacy).

4. Ilpy NOArOTOBKE K MPaKTHYECKOMY/ CEMUHAPCKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE MOHSTHUS
0 TEME, U3Y4YUTh INpUMEphl. Pemias KOHKPETHYIO CUTYallHIO, - INPEABAPUTEIBHO IOHSATH, KAKOU
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh miaH pemieHusi, mornpoOoBaTh Ha €ro
OCHOBE pPeluTh | - 2 mpakThyeckue cuTyauu (J1ad. paboThl).

2. Meroguyeckue yKkasaHHus 110 padoTe 00y4aoImuXxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.

.HeKI_[I/II/I JarT 06y‘-IaI-OI_HI/IMCﬂ CUCTEMATU3HPOBAHHLIC 3HaHUA 110 JAUCHUIIIINHE,
KOHIIGHTPUPYIOT MX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXKHBIX BoIpocax. JIekuuu OOBIYHO
H3JIararoTcsad B TPpaAUIIUOHHOM HJIM B HpO6J'IeMHOM CTHIIC. HJ'ISI CTYJCHTOB B OOJIBIIIMHCTBE CJIy4yacB B
npobiaemHoMm ctuie. [IpoOnemMHBI CTUIIb MO3BOJIIET CTUMYJMPOBATh AKTHBHYIO IMO3HABATENIBHYIO
ACATCIIbHOCTD 06yqa}0mnxcs1 U UX HHTEPCC K AUCHMILINHE, (i)OpMHpOBaTI) TBOPYECKOC MBIIIJICHHUE,
npuberaTb K MPOTUBOMNOCTABICHHUSIM U CPaBHEHUSM, JieNaTh 0000IIEHHs], aKTUBU3UPOBAaTh BHUMAHUE
00y4aromuxcsl MyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIPOCOB, TOOMIPATH AUCKYCCHUIO.

Bo BpeMs JeKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCHEKTHpPOBAaHHE Y4eOHOTro
MaTepuaia, oopamiarb BHUMaHHe Ha (POPMYJIUPOBKH M KaTErOPUH, PACKPBHIBAIOUINE CYTh TOTO HIIU
WHOTO SIBJIEHUS, WJIN TIPOLIECCOB, BBIBOJBI U IPAKTUUECKUE PEKOMEHIALINH.



KoHcnekT jeknuu Jydine MmoApasfensTh Ha MyHKTHI, cOOI0fas KPacHyl CTPOKY. DTOMY B
00JbII0M cTeneHu OyIyT crocoOCTBOBATH BOMPOCHI IJIaHa JIEKIUH, MPEII0KEHHbIE PENOIaBaTENsIM.
Crnenyer oOpamaTh BHUMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpPbIE JENaeT IpernojaBarellb, OTMeuas
Haubosee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalle 3aMedyaHusIMu
«BAXKHO», «XOPOIIO 3allOMHUTHY» U T.NI. MOXHO A€NIaTh 3TO U C IOMOUIbIO Pa3HOLIBETHBIX MAapKEpOB
WIH py4eK, TOTYEPKHUBAsi TEPMHUHBI U OIIPE/ICTICHHUSL.

[lenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIIeHHH, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbpHeien paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CJIOBAMHM JJIS
OBICTPOIO 3pUTEIILHOTO BOCHIPUSITHSI TEKCTA.

PabGorass Haj KOHCIIEKTOM JIEKIUH, HEOOXOJHMMO HCHOJb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATYpy, HO U Ty JUTEPATYpy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEHI0BAI MpernoaaBareib. FIMeHHO
Takas cepbe3Has, KpOMoTiuBas padoTa C JIGKIMOHHBIM MaTEpHUajOM IO3BOJIUT TTyOOKO OBIIAJEThH
TEOPETUUYECKUM MAaTEPUATIOM.

Temaruka nexuuii gaercs B paboueil mporpaMmme JTUCHUTUIMHEL.

3. Metoauveckue YKa3aHHUA o0yuaommmcst no NOATO0TOBKeE K
NPaAKTHYeCKUM/CEeMHUHAPCKUM 3aHATUSIIM.

Ha mpakTudecknx/CeMHHAPCKUX 3aHATHSIX MPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYXICHUU
KOHKPETHBIX CHUTyalluid, CIIOCOOHOCTb Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW HaXOAWUTh Hauboiee
3 PEeKTHUBHBIE PpEIICHUS TOCTABICHHBIX MPOOJEeM, yMETh HAaXOJIUTh TIIOJIC3HBIN JTOTOJHUTEIBHBIN
MaTepual 1o TEeMaTUKEe CEMUHAPCKUX 3aHSITHIA.

CryneHTy peKOMEHIyeTCsl CaelyIolias cxema IMoAroTOBKM K CEMMHAPCKOMY 3aHSATHUIO:

1. O3HakomiieHHE C IJJAHOM HOPAaKTHYECKOTO/CEMUHAPCKOTO 3aHATHSA, KOTOPBIA OTpakaeT
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHA;

3. IlpounTaTh OCHOBHYIO H IOTIOJTHUTEIBHYIO JTUTEPATYPY.

B nporecce moaroToBKM K MPaKTUYECKUM 3aHSATUSAM, HEOOXOIUMO 00paTUTh 0COOO0€BHUMAHUE
Ha  CAMOCTOSITEIBHOE  M3Y4YEHHUE PpPEKOMEHJOBaHHOM Jmreparypbl. Ilpm  Bcei  mosiHOTE
KOHCIEKTUPOBAHUS JICKIIMH B HEH HEBO3MOXHO U3JIOKUTh BECh MaTepHall U3-3a JIMMUTA ayJUTOPHBIX
gacoB. [losTomy camocrostenpHas paboTa ¢ Yy4eOHHMKAaMH, Y4eOHBIMH TIOCOOHMSIMH, HAYYHOM,
CIPAaBOYHOM JIMUTEpaTypOl, MaTepuaiaMu MepUOJUYECKUX M3aHuil U VIHTepHeTa sBiseTcs Haubosee
3QQPEKTUBHBIM  METOJOM  IIOJIYYEHHUS  JOMOJHUTENbHBIX 3HAHWHA, TO3BOJISIET 3HAYUTEIHHO
aKTUBU3UPOBATh MpOIECcC OBJIAJCHHUs HHpopManuel, crnocoOCTByeT 0Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTyJEHTOB OTHOILIEHHE K KOHKpeTHOM mpobieme. Bce HOBbIE
HOHATUS MO U3y4yaeMoH TeMe HEeoOXOJIMMO BBIyYMTh Haum3yCTb W BHECTU B TJloccapuif, KOTOPBIH
11€J1€C000pa3HO BECTU C CAMOT'0 Hayajia U3y4yeHHs Kypca;

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

5. BeINOMHUTE JOMAIIIHEE 3a1aHIUE;

6. [TpopaboTath TECTOBBIC 3aIaHUS U 33]1a4H;

7. Ilpu 3aTpyaHeHUsX cHOPMYIHPOBATH BOMPOCHI K MIPETOAABATEIIIO.

PesynbTat Takoit paboThI JOIKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/A€HTa CBOOOAHO OTBETUTH Ha
TEOPETHUECKHE BOIMPOCHI MPAKTUKyMa, BBICTyNaTh M y4YacTBOBaTh B KOJUIEKTHBHOM OOCYKICHUH
BOIIPOCOB M3Yy4aeMOW TEMbl, MPAaBUIbHO BBINOIHATh MPAKTUYECKUE 3aJaHUS M HWHBIE 3a/IaHus,
KOTOpbIE JAOTCS B (DOHJIE OLICHOYHBIX CPEACTB AUCITUTUIHHBI.

3. Meroanyeckue yKazaHus 00y4arnuMcs 10 OPraHU3alUM CAMOCTOSITeIbHOI padoThl.

[lenp opraHuzanuud CaMOCTOSITENBHONH pPaboThl TOo auciuiuimHe «TermmomexaHudeckoe u
BCIIOMOTaTelIbHOE 000PYI0BaHUE TEIIOBBIX U F€OTEPMATIbHBIX AIEKTPOCTAHLIUN» - 3TO yIiayOsleHue u
pacuiipeHre 3HaHWM B O0JIACTH  KOHCTPYKIMH, TPOIECCOB, PAacyeTOB TEIUIOOOMEHHOTO,
TeIJIOMEXaHn4eckoro obopynoBanust u tpyoomnpoBogoB TOC m ADC, dopmupoBaHue HaBBIKA U
MHTEpeca K CaMOCTOATENIbHOW MM03HABATEIbHOU JEATEIbHOCTH.

CamocrosiTensHas paboTa o0yJaronuXcsl sIBISETCS BaKHEUIITUM BUIOM OCBOCHHSI COJIEPIKAHUS
JTUCITUIIMHBI, TIOJTOTOBKH K MPAKTHYECKUM 3aHSATUSM U K KOHTPOJIbHOU paboTe. Crofa ke OTHOCSTCS
U CaMOCTOSITENbHOE YIiyOJeHHOe u3yueHue TeM JucuuiuimHbl. CamocrosTenbHas paboTa
IpeCTaBisieT co0OW MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCHUT MCCIIEIOBAaTEIbCKUI XapakTep, 4TO IMOCIYXHUT B OyaylleM OCHOBaHUEM Ui HalHCAHUS



BBIMTYCKHON KBaJTM(UKAIIMOHHOW PabOThI, MPAKTHYECKOTO MPUMEHEHUS TOTYyUYEHHBIX 3HAHUH.

Opranuzanys caMoCTOSTeNbHOM paboThl 00yUYaIOUINXCS OPUECHTUPYETCS] Ha aKTUBHBIE METOIbI
OBIIQJICHUSI 3HAHWSMM, pPAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Tepexoa OT MOTOYHOTO K
VMHAUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM NMOTPeOHOCTEN M BO3MOXKHOCTEHN JINYHOCTH.

[IpaBunbHAs OpraHM3alUsl CaMOCTOSATENIBHBIX Y4YeOHBIX 3aHATHHA, HX CHUCTEMaTHYHOCTH,
1enecoo0pa3Hoe IJIaHHUpOBaHHE pabodyero BPEMEHU IIO3BOJISIET CTYJEHTaM pa3BUBaTh YMEHHUS H
HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM NMPHUOOpETaeMbIX 3HAHUH, 00eCreunBaTh BBHICOKUN YPOBEHBb
yCIEeBaeMOCTH B IIEPUO 00YUCHHUS], MOJTYYUTh HaBBIKU MOBBIIICHUS MPOPECCHOHATBHOIO YPOBHSI.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHUIO BKIIOYAET, KpOMe MpOpabOTKHM KOHCIEKTa H
IPE3CHTAlMM JIEKI[UH, MOMCK JIUTEpaTypbl (IO PEKOMEHJOBaHHBIM CIMCKaM U CaMOCTOSITENIBHO),
MOJATOTOBKY 3arOTOBOK Ui BBICTYIUIEHMH IO BOIPOCaM, BBIHOCUMBIM JUJIsi OOCYXIEHHUS IO
KOHKpeTHOW Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LUTATHI, (PaKThl, CONOCTABICHUE PA3IUYHBIX
no3uluii, coOcTBeHHbIE MbIcAH. Ecnu mnpobrema 3aMHTEepecoBajga 00ydYaroIIerocs, OH MOXET
HOJATrOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha IMPAKTUYECKOM 3aHATUHU. [IpakTHueckoe3aHsTHe - 3TO,
NpeXKIe BCEro, AMCKyccHs, OOCYXIEHHE KOHKPETHOM CUTyallud, TO €CTh IPEAINoJiaraeT yMeHHE
BHHUMATEJIbHO CIIyLIaTh WIEHOB MaJIOM TPYMNIBI U MOJEPATOpa, a TAKXKE CTapaThCsl BBICKA3aThb CBOE
MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE UJIEU U MPEUIOKEHUS, YTOUHATH U 33[]aBaTh BOMPOCH KOJIEram
110 00CYKICHUIO.

[Ipy moAroToBKE K KOHTPOJBHOW paboTe OOy4aroUIuiicsi IOJDKEH TOBTOPATH MPONICHHBIN
MaTepual B CTPOIOM COOTBETCTBUM C Y4eOHOM IpOorpaMMol, HCHOJb3Yys KOHCIEKT JIEKUUH WU
JIUTEepaTypy, PEKOMEHJOBaHHYIO mpemnofaBaTteneM. [Ipu HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallMeN U METOIMYECKON MOMOUIBIO K IIPEI01aBaATENIO.

CamocrosTenbHas paboTa peanusyercs:

— HEMNOCPEICTBEHHO B MPOIIECCE Ay IMTOPHBIX 3aHATUHN - HA JEKLUAX, IPAKTUUECKUX 3aHATUSAX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK PACIHCAHUS - HA KOHCYJNbTALHUAX MO YYEOHBIM
BOIIPOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIANWU 33/J0JDKCHHOCTEH, NMPH BBIOJHEHUU
WHAVBUAYAIbHBIX 3a/1aHUH U T.1.

— B Oubmmoreke, noma, Ha Kadeape NpPH BBIIOJHEHHH OOYYAIOIIUMCS YYeOHBIX H
MPAKTUYECKHX 3a71au.

Buast CPC u kputepuu o1ieHOK

(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
Pedepar
Jlokmazg
Occe
VYyactue B MEPONPUITUSIX

oY

TeMbl 1711 CaMOCTOSITENIBHOM pabOTHl TPOIMKCAHBI B padodeil mporpaMMme IUCHUTLTAHBEIL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYAIOIIUMCS CaMOCTOATEIbHONW pPalOTHI SBISIETCA
3JIEKTPOHHAs WH()OPMAITMOHHO-00pa30BaTeNIbHAS CPella YHUBEPCUTETA, KOTOPAst 00eCIeYnBaET JOCTYII
K Y4eOHBIM IIJJaHaM, paboyuM TMporpaMMaM AUCHUILIUH (MOIynel), NpPaKkTHK, K H3TaHUIM
AJIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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