MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: TexHoJ0rNH TCIVIOOHEPIreTUKHU (TeI[JIOBbIe IJTEKTPUICCKUE
CTAHI UM, TeIIOCHAOKeHHe U TeILIOTEXHUYECKoe 060pyn03aﬂne; TEXHOJIOTHA BOJAbI U TOIIJIMBAS
ABTOMATU3HUPOBAHHbIC TEIJIOOHEPreTU4eCKue Cl/ICTeMbl)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: 3aounas

Pabouass nporpaMma QM CHUIIIHHBI
TEINIVIOMACCOOBMEHHOE OBOPYJIOBAHUME HPEI[HPI/IHTI/Iﬁ

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.01.04

TpynoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

9 cemecTp - 5;

Yacos (Bcero) no yueGHomy
TJIaHY:

180 yacoB

Jlekuuu

9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 8 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

9 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

9 cemecTp - 160,2 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

9 cemectp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBaHue
Pewenne 3anau

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,3 yaca;

Mocksa 2025
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leabp ocBoeHMsI AMCHMILIMHBI. sBIseTCS (OopMHUpOBaHHE HABBIKOB B OO0JIACTH TEIUIOBBIX,
MaTepHaIbHBIX, THIPABIMYECKUX M MPOYHOCTHBIX pacueTax TeIIOMacCOOOMEHHOro 00OpYyIOBaHUS,
BbIOOpA CTAaHAAPTHOTO M BCIIOMOTaTeIbHOTO0 000PYI0BaHUSI, OPraHU3aLUK TPOrPECCUBHBIX MPUHIIUIIOB U
CXEM TEeIJIOMaCCOOOMEHHBIX IPOIECCOB C PALMOHATBHBIM UCIOJIH30BAHUEM HCTOUYHHKOB SHEPTHH.
3agaum QM CUMILTHHBI
- TO3HAKOMUTH C OCHOBHBIMH BUJJAMH U KOHCTPYKIIUSIMH TEIIOMAacCOOOMEHHOT'0 000pYyI0BaHUS
OpeNnpUATHA U GU3NYECKUMU IPOIECCAMU, KOTOPBIE B HUX MPOUCXOJIAT;
- pacCMOTPETHh OCHOBHBIE TEXHOJOTUYECKUE MPOLIECCH] U YCTAHOBKH, B KOTOPBIX UCIIOJIB3YETCS
TEIIOMacCOOOMEHHOE 000pYI0BAaHUE MPEANPUATHI;
- 03HAKOMUTh C MIPOBEICHUEM TEIUIOBBIX U KOHCTPYKTUBHBIX PACUETOB TEIJIOMACCOOOMEHHOTO
000py0BaHUs IPEIPHUITHIA,
- PacCMOTPETh THAPABIMYECKUE PACUETHI TEIIIOMACCOOOMEHHOTO 000PYA0BAHUS IIPEITPUATHIA.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Cniocoben N/-2nk-1 BeIONHSIET paboTer | 3HATH.
Y4aCTBOBATH B 110 0GCITY)KHBAHHIO I - (pa3oBbIE AMAarpaMMBbl COCTOSIHUS CMECEH,
MPOEKTUPOBAHUH, PACUETAX | IKCIUTyaTalluH (hopmeI CBsI3H BIIary ¢ MaTepualom,
U KCILTyaTaluu YHEPTreTUYECKUX OOBEKTOB OCHOBBI KHHCTHKH W IHHAMHUKH CYIIIKH,
TIPOMBIIIICHHBIX - (PU3UKOXMMHUYECKHE U
TeILIOPHEPreTHUECKUX TEPMOJUHAMHYECKHE OCHOBBI
CHCTEM, CHCTEM TEIIOMACCOOOMEHHBIX MTPOLIECCOB;
BOJIOIOTOTOBKH, - OCHOBHBIE BH/Ibl, HA3HAUEHUE,
TOIJIMBHOTO XO341CTBA U KOHCTPYKIHH, IIPUHITUIIBI NCUCTBHA
060pyIOBaHHs TEII0MacCOOOMEHHOT0 000py10BaHuS,
SHEPreTHYecKnx 00bEKTOB, CBOICTBA U BUJIbI TEIUIOHOCUTEIIEH.
a TaK)Ke B BEJICHUU UX
peXUMOB pabOThI YMCTb.
- BBIIIOJIHATH TEIJIOBBIE, MaTepUAIIbHBIE,
THJIPaBIMYECKNE U TIPOYHOCTHBIE PACUEThI
TEMI0MacCOOOMEHHOT0 000PyAOBaHUS.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHOHaIbHOM  00pa3oBaTeIbHOM MporpaMme
TexHONOrMM  TEIUIOPHEPTeTUKH  (TEIUIOBBIE  DJIEKTPUYECKUE  CTAaHLWHW;  TEIIOCHAOXeHHe U
TEIUIOTEXHWYECKOe  OOOPYJOBAaHHME, TEXHOJOTHS BOJABI W  TOIUIMBA, AaBTOMATH3WPOBAaHHBIC
TeriodHepreTuueckue  cucrembl) (mamee —  OIIOII), wHampaBnenuwss moarotoBku  13.03.01
TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIee 00pa3oBaHKe - OaKalaBpuar.

TpC6OBaHI/I$I K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh OCHOBHBIE 3aKOHBI TEIIOMAacCOOOMEHa U TUApOTra3oJUHaAMHUYCCKUX ITPOILECCOB
- YMCTbH BBINIOJIHATHL PAaCUCThI TCIIONICPCAAaiH, MaccooOMeHHa U THApaBINYCCKUX COHpOTI/IBJICHI/Iﬁ

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TemnonocuTeny. 2619 | 9 15 - 15 - 0.39 - 0.3 - 22.5 - Camocmosamenvnoe usyuenue
Termmo00MeHHHKH meopemuuecko20 mamepuana: Nsyaeuue
1.1 OCHOBHbIE TIOHITHS U 8.73 0.5 - 0.5 - 0.13 - 0.1 - 7.5 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
OnpeJIeNICHNUS "Temonocurenu. TermnooOMeHHUKH"
1.2 PexyneparuBHbie 8.73 0.5 - 0.5 - 0.13 - 0.1 - 7.5 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
TEMJI000MEHHUKH IToBTOpEeHue maTepuana no pasaeny
1.3 Onpenenenue 8.73 0.5 - |05 - 0.13 - 0.1 - 75 - "Tennonocurenu. TemmooOMeHHUKH"
TEMITEPATYPHOTO H3yuenue mamepuanos iumepamypnolx
Hanopa B UCHOUHUKOG:
TEIUI00OMEHHUKE [2], m.2
[4], .2
2 Pacuer 17.56 1.0 - 1.0 - 0.26 - 0.30 - 15.0 - Ilodzomoska domamnezo 3adanus:
TETII00OMEHHBIX IToAroToBKa JOMAIITHETO 3aJaHKs HATIPaBJICHA
anmaparon Ha 0TpabOTKY YMEHHUIl pelieHus!
2.1 TemtoBoii u 8.78 0.5 - 0.5 - 0.13 - 0.15 - 75 - npodecCHOHAIBHBIX 3a1a4. JloMalHee 3a1aHne
THAPABIHYCCKHUT BBIZIACTCSI CTYICHTAM 110 U3YYCHHOMY B paseiie
pacueTsl "PacuyeT TeII000OMEHHBIX anmnapaTos"
peKyIepaTUBHBIX Marepuainy. JloNnOJIHUTENBHO CTYACHTY
TEMI000MEHHHUKOB HEOOXO0MMO M3YUHTh JIUTEPATYPY U pazodpath
2.2 | TlpounocrHoii pacuer | 8.78 05| - |05 - 0.13 - 015 | - 75 - IIPUMEPbI BBIITOIHEHHS MO0OHBIX 3a/1aHHil.
PEKYIEepPaTUBHBIX [TpoBepka AOMAIHEro 331aHUs POBOJUTCS 110
TEeMI000MEHHHUKOB NpeCTaBICHHBIM MTMCBMEHHBIM paboTaM.
H3yuenue mamepuanos numepamypHsix
UCHIOYHUKOG:
[1], m.2
[3],n.3
3 PereneparusHbie 28.19 15 - 15 - 0.39 - 0.3 - 245 - Ioozomosexa domawnezo 3adanusn:
TEMII000MEHHUKH IToAroToBKa TOMAIIIHETO 38 JaHNs HATIPaBJICHA
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3.1 PereneparusHbie 8.73 0.5 0.5 0.13 0.1 7.5 Ha 0TPabOTKY YMEHUI peleHus
TEIJI00OMEHHHKH C npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
HETIOJIBM)KHOH 1 BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
MMOIBKHOM HaCagKaMU "PerenepaTHBHBIC TEIUIOOOMEHHUKH"

3.2 | Pacuer BeptukamprHoro | 10.73 0.5 0.5 0.13 0.1 9.5 MaTepuainy. JIOMoNIHUTENbHO CTYACHTY
MapOBOJSTHOTO HEOOXOANMO H3Y4HUTh JINTEPATYPy U pazo0paTh
MIOJIOTPEBATENS MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aJaHHUMH.

3.3 Pacuer 8.73 0.5 0.5 0.13 0.1 7.5 [IpoBepka [OMaIIHETO 3aAaHUSI IPOBOJAUTCS 110

pereHepaTHBHBIX MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
TETJI000MEHHUKOB Ilo020mogKa K meKyuiemy KOHmMpOoIo:
IToBTOpEeHue MaTepuana no pasaeny
"PereHepaTHBHbBIE TEIUIOOOMEHHUKH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], m.4
[3], m.5
4 [MnactuHyaThie 26.19 1.5 15 0.39 0.3 22.5 Camocmosmenvnoe uzyuenue
TETJI000MEHHHUKH meopemuyueckoz0 mamepuana: Vzyaenne

4.1 TemmoBeie TPyOHI, 8.73 0.5 0.5 0.13 0.1 7.5 JIOTIOJTHUTENBHOTO MaTepUaa o pa3jaeiry
TepMOCH(OHBI "ITnacTuHYaTHIC TEMIOOOMEHHUKH"

4.2 Kanopudepnsie 8.73 0.5 0.5 0.13 0.1 7.5 Ilodzomoexa Kk mexkyuiemy KOHmMpOiio:

YCTaHOBKH IToBTOpeHe MaTepuaa no paszieity
4.3 JeaspaTopsl 8.73 0.5 0.5 0.13 0.1 75 "[1nacTUHYATHIE TEMI00OMEHHUKH "
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], n.4
[3],m.7
5 HcnapuTenbHsie, 45.87 25 25 0.57 0.30 40.0 Camocmosamenvnoe usyuenue
OTIPECHHUTEIbHBIE, meopemuyueckozo mamepuana: VIzyaenne
BBINIApHBIE U JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
KPHUCTAJUTU3aNOHHbIE "HcnapurenbHble, ONPECHUTENbHBIE, BBITApHbIC
YCTaHOBKH 1 KpUCTAJUIN3AIMOHHBIC YCTAHOBKH'"
5.1 TemoBoii pacuer 10.68 0.5 0.5 0.13 0.05 9.5 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
BBIIIAPHBIX YCTAHOBOK [ToBTOpEHNEe MaTepuaa o pasziery
5.2 [eperonnsie u 8.66 0.5 0.5 0.11 0.05 7.5 "HcnaputenbHbIe, OPECHUTEBHBIE, BBITAPHEIC
PEeKTU(HUKALMOHHEIE W KPUCTAJUTN3AI[MOHHBIE YCTAHOBKHU"
YCTaHOBKH H3yuenue mamepuanos 1umepanmypHsix
5.3 CopOunoHHbIE 8.68 0.5 0.5 0.13 0.05 7.5 UCHOUHUKOB:
annaparsl [2], m.7




5.4 | CymuibHbie yctaHoBkH | 8.65 0.5 - 0.5 - 0.1 - 0.05 - 7.5 -
55 TemnooOMeHHUKH- 9.2 0.5 - 05 - 0.1 - 0.1 - 8 -
YTUIN3ATOPBI
DK3aMeH 36.0 - - - - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.00 8.0 - 8.0 - 2.00 - 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8.0 - 8.0 2.00 1.50 0.3 160.2

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIMU M0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tennonocumenu. Tennioobmennuxu

1.1. OcHOBHBIE TOHATHS U ONPEACIICHUS
OcHOBHBIE BHUABI W KJIACCU(HUKAIMS TEIIOMacCOOOMEHHBIX TMpoueccoB. MccnenoBanue
KOXKyXOTPYOHOI'0 BOJOBOSIHOI'O TEIIOOOMEHHOTO allnapara.

1.2. PexynepaTuBHbIE TETUIOOOMEHHUKH
PekynepatuBHbIe TEJI000OMEHHUKH HETIPEPHIBHOTO U MEPHOJNYECKOTO ACHCTBHUS.

1.3. OnpeneneHue TeMIIepaTypHOTro Haropa B TEIJI00OMEHHHUKE
OnpezaeneHue TeMIIEpaTypHOTo HANOPa B TEINIOOOMEHHUKE.

2. Pacuem mennoobmennwlx annapanmnoes

2.1. TenyioBOM U I'MJIPAaBIMYECKUI pacueThl peKylepaTUBHbIX TEMI000MEHHUKOB
TemioBoil U rUApPaBINYECKUI pacueThl peKylepaTUBHBIX TEIIOOOMEHHUKOB. [ 'napaBinyeckuit
pacyeTr BOJ10-BOSIHOTO TEIUIOOOMEHHOTO aIlapara.

2.2. IIpoYHOCTHOM pacyeT peKyrnepaTUBHBIX TEMIOOOMEHHUKOB
[TpouHOCTHOI pacyeT BO10-BOASIHOTO TEIUIOOOMEHHOTO arnapara.

3. Pezenepamusnvie Mena00OMEeHHUKY

3.1. PereneparuBHbIC TEIJIOOOMEHHHUKY C HETOJIBH)KHOM M MTOABUKHOM HacaIKaMHu

PerenepaTtuBHbIE  TEMJIOOOMEHHHUKHM €  HEMOJABMIXKHOM W TOABMXKHOM  HacaJkaMu
ra30KUJKOCTHBIE M JKUIKOCTHO-)KHJIKOCTHBIE CMECUTENbHBIE TEMIO0OMEHHUKH, KOHCTPYKIIHH,
MIPUHIIAN AEHCTBHUS.

3.2. Pacuet BepTHKaIHHOTO MAPOBOSHOTO MOAOTPEBATENS
Pacuer BepTUKATBLHOTO TAPOBOMSHOTO TOJNOTpeBaTelNid. Pacder IMepeKpecTHOTOYHOTO
TEIUIOOOMEHHUKA.

3.3. Pacuer pereHepaTUBHBIX TEMJI00OMEHHUKOB
Pacuer cekiMOHHOTO TEII00OMEHHOTO amnmapara.

4. Ilhacmunuamule meniooOMeHHUKU

4.1. TennoBble TPYOBI, TEPMOCU(POHBI
HccnenoBanue miIacTHHYATOTO TETNIOOOMEHHOTO anmapaTa.

4.2. KanopudepHslie yCTaHOBKU
Omnpenenenne 3¢ HeKTUBHOCTH OpeOpeHNs MOBEPXHOCTH TEIJI000MeHa Kajopudepa.

4.3. Jleasparopsl
Pacuer neasparopa. Pacuer neaspaninoOHHON KOJTOHKH.

5. Hcnapumenvhvie, onpecHumeibHble, 8bINAPHbLE U KPUCATIUSAYUOHHbLE YCIAHOBKU
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.1. TenoBo# pacyeT BbIIAPHBIX YCTAHOBOK

Du3NKO-XUMHUYECKIE U TEPMOANHAMHNYCCKUC OCHOBBI  IMPOLCECCOB  BbINIAPHUBAHUA U
KpucCTallIn3alluu.

5

.2. Ileperonnsie U peKTU(PUKATUOHHBIE YCTAHOBKHU

W3yueHne KOHCTPYKIMM W NPUHIOHUNA pPabOThl PEKTU(PHUKAIMOHHONH KOJOHHBL Pacuer
PEKTU(PUKAIMOHHON YCTaHOBKU. MaTepualibHbIN OaaHc.

5.3. CopOunoHHBIE annapaTsl
CopOunoHHBIC anmaparsl.

5.

4. CymuiibHbIE YCTaHOBKH

Ha3Haqu1/Ie, KOHCTPYKIHUHU, ITPUHIUAIL HeﬁCTBHH, KJ'IaCCI/I(l)I/IKaHI/IH CYHIUJIbHBIX YCTAHOBOK.

5.

5. Ter1000MEHHUKU-YTUIIN3aTOPBI

Ha3nauenue, NpUHUMINAIBHBIE CXEMbl M OCHOBHBIE€ KOHCTPYKLMM, NPUHLUI JCHCTBUS.
BcnomorarensHoe 060py10BaHIE TEMIIO00OMEHHBIX YCTAaHOBOK.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. ITocTpoenue ¢pa30BBIX AMATPAMM H JHArpaMM paBHOBECHS IS JKUAKUX CMECEH;

2. PacueTsl pU3UKO-XMMHUYECKHX CBOWCTB pacTBOPOB cosiell. OnpeneneHne TeMnepaTypHbIX
JIETIPECCHI;

3. Meron 3¢ dpekTuBHOCTH — YKCiIa eAUHUL IEPEHOCa;

4. CymuibHbIe YCTaHOBKH. TemoBoi 1 MaTepualibHBINA Oananc. PacyeT KMHETHKH MPOIECCOB
CYILLIKH B IIEPBOM IIEPUOJE;

5. Pactipenienenue temnepaTyp B TEINIOOOMEHHUKAX;

6. Pacuer rperoieil kamepsl BBITAPHOW YCTaHOBKH;

7. Kongencaropsl. Pacuet o 30HaMm;

8. TeruioBoOM pacyeT CMECUTENbHBIX TEII000MEHHUKOB. CKkpyOOepsl;

9. Pacuer Teri000MEHHUKOB METOJIOM CPEIHErO Jorapu(pMUIECKOTO TEMIIEPATYPHOTO
Hamopa;

10. OcHOBHBIE COOTHOILIEHUS Ui pacyeTa MpoIecCoB TEMI000MEHa U THAPOIMHAMUKY B
TEIIO0OMEHHBIX ammapartax. Y paBHEHHUs TEIJIOBOTO OaaHca U TerIonepeayy;

11. Onpenenenue yucia TEOPETUIECKUX TAPETIOK B PEKTU(PUKAIIMOHHON KOJIOHHE;

12. Bnaxusrii Bo3ayx. H-0-quarpamMa BIaxHOTO BO31yXa;

13. PacueT Tenno0OMEHHUKOB C OpeOpEeHUEM;

14. PacueT MHOIOKOPIIyCHOH BBIITapHON yCTaHOBKHU.

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEAYCMOTPEHO

3.5 Koncyabranumn

b

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

OO6cyxneHre MaTepuanoB Mo keiicam pasaena "Temmonocutenu. TemmooOMeHHUKHT"
OO6cyxnenne MaTepralioB 1Mo Keiicam pasjaena "Pacder TermooOMeHHBIX anmapaToB”
OO6cyxaeHne MaTepuaioB Mo KelicaMm paszzena "PereHepaTBHbIE TEII000MEHHUKH"
OO6cyxnenre MaTepralioB 1Mo keiicam pasjaena "[lmactuayareie TemI000MeHHUKH"



5. OO6cyxneHue MarepuasioB Mo Keicam pasaena "McmapurenbHble, ONPECHHUTEIbHBIE,
BBINTAPHBIE U KPUCTATUTU3ALMOHHBIE YCTAaHOBKH"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3armmaHupOBaHHBIC PE3yAbTAThl 00YUEHUS IO TUCITUTUINHE Konabt JTUCUUILTUAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pazjaesioM 1) WHJMKATOPOB | COOTBETCTBHH C 11.3.1)
1] 2]3]4]5

3HaTh:
OCHOBHBIC BHU/JbI, HA3HAUYCHUC, KOHCprKI_II/II/I, HpI/IHI_[I/IHbI I[GﬁCTBHSI TCCTI/IpOBaHI/Ie/TCHJIOHOCI/ITCHI/I
TeHJ‘IOMaCCOO6MUCHHOFO 000pyI0BaHUs, CBOWCTBA M BUIBI N/1-2nk-1 + | + TecTrposanme/ TemwI00BMEHEBIX
TEIUIOHOCHUTENEH
(DUBUKOXMMUYECKHE U TEPMOJTUHAMUYECKUE OCHOBBI V-2t + TectupoBanue/PerenepaTuBHbBIC
TEIJIOMAaCCOOOMEHHBIX MPOIIECCOB
(ha3oBbIC qUATPAMMBbl COCTOSIHUSI cMecel, (hOpPMBI CBSI3U BIIATH C V-2t + TectupoBanue/IlnacTuHYaTHIC
MaTepI/IaJIOM, OCHOBBI KHHCTUKHN U TUHAMUKHA CyIIIKI/I
YMmeThb:
BBITIOJIHSATH TETUIOBBIE, MATEPUATIbHBIE, THIPABINYCCKUE U V-2 + Pemenue 3amau/McmapurensHbie

IIPOYHOCTHBIE PACUEThI TEIJIOMAaCCOOOMEHHOTO 000pYyAOBaHHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. ITnactunyarsle (TecTupoBanue)
2. Pereneparusnbie (TectupoBanmue)
3. Tennonocutenu (TectupoBanue)
4. Terumooomennsix (TectupoBanue)

Dopma peanuzanuu: [TucemenHas padora
1. Ucmapurensubie (Pemenue 3a1a4)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

Oxzamen (Cemecmp Ne9)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX

B nunnoM BeICTaBIsETCS OICHKA 3a 9 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (POHIEC OICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ITpoMbINITIEHHBIE TETNIOMACCOOOMEHHBIE MTPOLIECCH U YCTAHOBKH : YUEOHUK IS BY30B 110
cneunanbHocTy "[IpombinuienHas Teruosnepretuka" / Pen. A. M. baknacros. — M. :
Dueproaromuszaat, 1986. — 328 c.;

2. JIe6enes, I1. /1. Teruoncnonb3yronye ycTaHOBKH TPOMBILIUIEHHBIX MPEANPUATHH (KypcoBoe
MPOEKTUPOBaHME) : YueOHoe mocodue /st sHepreTuyeckux By30B U dakynbretoB / [1. J1. Jlebenes,
A. A. lllykun. — M. : Oneprus, 1970. — 408 c.;

3. Tennosnepreruka u terorexuuka: Ku.4. IIpombliieHHas TEII0O3HEPTeTUKA U TEIUIOTEXHUKA !
cnpaBouHuK / A. M. baknactos, u ap. ; O6ut. pea. B. A. I'puropses, B. M. 3opun. — 2-e u3n.,
nepepad. — M. : Dueproaromuznat, 1991. — 588 c;

4. T. 1O. Canoa- "lleperonssle U peKTU(UKATMOHHBIE YCTAHOBKU: MeTondeckue yKa3aHus s
obyyvaronuxcs o nucturinHe «TermmomaccooOMeHHOe 000pyI0BaHNE TIPEATPUITHIN) TIO
HanpasyieHuto noaroroBku 13.03.01 «TemnosHepreTrka v TEMIOTEXHUKA» YPOBEHD BBICIIETO
oOpa3oBanus OakanaBpuar", M3garensctBo: "Cankt-IlerepOyprekuii rocy1apcTBEHHbIN arpapHbIii
yauepcureT (CIIGI'AY)", Cankr-IletepOypr, 2016 - (36 ¢.)
https://biblioclub.ru/index.php?page=book&id=445956.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(uCHBIX IPOTpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Buneokondepenuu (Maitna, Coepaxas, BK u np);
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4. IIporpaMMHBINA KOMILUIEKC «ATTECTALIUSI.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

. OBC Jlans - https://e.lanbook.com/

. Hayunas 3;1ekTpoHHasi ouéamoreka - https://elibrary.ru/

. ba3za nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HannoHanbHasi 3J1eKTpoHHAas 0ubmoreka - https://rusneb.ru/

. DaekTponHasi ondauoreka MOU (3B MDM) - http://elib.mpei.ru/login.php

. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJILHOM 321U Thl PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

cONO Ol A~ WN -

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HAaMMCHOBAaHUE
Y4eOHble ayIuTOpUN XK-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKa HHTEPAKTUBHAS,
JUTSL TIPOBEICHUS MYJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN U CTyIUs MYJIbTUMEANIHBIA TPOEKTOP, KOMITBIOTED
TEKYIIEro KOHTPOJISI MIePCOHAIIbHBIN
K-417/7, CBeroBas CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
YyepHasi CTyIus WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

HPOEKTOP, IKpaH, 000pya0BaHUE
CTECIUATM3UPOBAHHOE, KOMITBIOTED

MePCOHAIBbHbBIN
VY4ebHble ayIUTOPHH XK-417/1, CTOJI MIPEN0IaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
JUISL IPOBEJICHUS KommbrorepHblit mrkad 71 JOKYMEHTOB, mKad ISt OJEXKIbI,
MPAKTUYECKUX 3aHIATUH, kinace U110 CTOJI IMCbMEHHBIN, KOMIIBIOTEPHAs CETh C
KP u KII BBIXOAOM B MIHTEpHET, 10CKa MapKepHasi

NepeABUKHASA, KOMIIBIOTED NTEPCOHANIBHBIN,
MIPUHTEDP, KOHIUIIMOHED, CTEH]T

YH(pOPMaIMOHHBIH
VY4eOHble aynuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIsl IPOBENICHUS KomnberotepHsiii mKadg JUist JOKYMEHTOB, 1IKag s OAEKIbI,
MPOMEKYTOUHOMN kinacc U0 CTOJI MUCbMEHHBIN, KOMIBIOTEPHAS CETh C
aTTecTaluu BbIX0I0M B IHTEpHET, T0CKa MapKepHas

MepeABUKHAS, KOMITBIOTEDP NTEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED, CTEH]T

MH(OPMaIIMOHHBIN
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIbHOMN JleknmmoHHas MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
paboThI ayTUTOpUs KOMIIBIOTEPHAsI CETh C BBIXOJIOM B MIHTEpHET,
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KOMIIBIOTEP NEPCOHATIBHBIN, TPUHTED,
KOHJIUIIUOHED

TTomerenust misa

X-2020, Kabuner

cTOJI, Kad, CTOJI MUCHhMEHHBIH

KOHCYJIbTUPOBAHUS COTPYAHHUKOB
Kadeapsl
"TexHoJIOTHN
METaJuIoB"
[Tomewmenus nis K-417 /2a, CTeJUIaX IJIA XPAaHCHUS MHBEHTApPs, SKPaH,
XpaHeHus [Tomemenue amns yKa3Ka, apXUBHbIE IOKYMEHTHI, TUTIJIOMHBIE U
000pyI0BaHUs U WHBEHTaps KYPCOBBIE pa0bOThI CTYICHTOB, KAHIICIIPCKUN

yueOHOr0 UHBEHTaps

IMPUHATJIC)KHOCTH, CHOpTI/IBHHﬁ HHBCHTAaphb,

XO351CTBCHHBII NHBEHTAPb, 3allaCHbIC
KOMILIEKTYIOLIHE 1)1l 000pYAOBaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

TernoMmaccooOMeHHOE 000pYyI0BAaHUE TIPEANIPUATUN

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Tennonocurenu (TectupoBanue)
Tenmooomennsix (TectupoBanue)
Pereneparusnsbie (TectupoBanue)
[Tnactunyarslie (TecTupoBanue)
Ucnapurensabie (Pemenne 3amayq)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHel KM: 1 2 3 4 0
pasjena Henens 3 6 9 12 15
KM:
1 Tenmonocurenu. Temio000MeHHUKHU
1.1 OCHOBHBIE TIOHATHS U ONIPEIACICHHS + +
1.2 PekynepatuBHbIE TEI00OMEHHUKU + +
13 Omnpenenenue TeMIEpaTypHOTO HAmopa B + +
' TEIIO0OMEHHHKE
2 Pacuyer TernnooOMeHHBIX anmnapaToB
21 TermoBo U rUIPaBINYECKUNA PACUEThI + +
' pEKyMepaTUBHBIX TEMIIO0OMEHHIKOB
29 [TpoYHOCTHOM pacdeT peKyrepaTHBHBIX + +
' TEI000MEHHUKOB
3 PerenepaTuBHbIE TETUIOOOMEHHUKH
31 PerenepaTuBHbIE TEIIIOOOMEHHUKH C HETIOIBUXKHOM +
' Y MOJBIKHOM HacaJgKaMH
39 Pacder BepTHKaIBHOTO MAPOBOISTHOTO +
) MOI0TpEeBATENS
3.3 Pacder pereHepaTHBHBIX TEIIOOOMEHHUKOB +
4 ITnacTuH4YaThIE TEIIOOOMEHHUKHI
4.1 TenioBbie TPYOBI, TEPMOCUPOHBI +
4.2 Kanopudepnsie ycranoBku +
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4.3 Jeasparopsl +
5 VcniaputenbHble, ONPECHUTENBHBIC, BBITAPHBIC U
KPUCTALIN3AIMOHHBIC YCTAHOBKHU

51 TernnoBoii pacueT BBITAPHBIX YCTAHOBOK +

5.2 [Teperonnbie 1 peKTU(UKAITMOHHBIC YCTAHOBKU +

5.3 CopO1moHHbBIE arapaThl +

5.4 CymuibHbIE YCTaHOBKH +

5.5 TennooOMeHHUKH-YTHITN3aTOPbI +
Bec KM, %: | 20 20 20 20 20
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