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

Hanpagienne noaroroBku/cnenuaibHocTh: 14.03.01 AnepHas 3HepreTuka u Temjiogpu3nka
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMMbl: TexHnka H GU3NKa HU3KUX TeMIlepaTyp
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
YCTAHOBKHU U CUCTEMBI HU3KOTEMIIEPATYPHOM TEXHUKU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

8 cemecTp - 14 yacos;

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 71,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KosnokBuym
KontpoabsHas padora
Pedepar

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

== Bnageney, 3ybapes M.C.
[IpenogaBaTenn * Mol + Vaermaduratop  RDe04dbas-ZubarevMaxs-5db2444 M.C. 3ybapeB
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CseneHva o snagensuye L3N M3K
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My3uHa KO.10.

WaenTndukatop

Re86e9a56-Puzina-4d2acadl

10.10. Ily3uHna




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI NUCHHUIIJIHUHBI.

M3Y4Y€HHE YCTAaHOBOK M CHCTEM HHU3KOTEMIIEpaTypHOH U

KPUOTEHHOW TEXHHWKH JJIs TIOCIEAYIOMIETO WCIOIb30BaHUSI TPH OKCIUTyaTallud, pa3padoTke u
MIPOBEJICHNH Hay4YHO-HCCIEA0BATEIbCKUX PaOOT B 00acTu (PM3UKU U TEXHUKH HU3KUX TEMIIeparyp.

33[[3‘11/[ AUCHHUIIIMHBI

- I3YUCHUEC OCHOBHBIX COBPEMCHHBIX ITPOLECCHI IIOJYUCHUSA X0JIoAa 1 OCHOB CUCTEMHOI'O aHaInu3a
3(1)(1)CKTI/IBHOCTI/I HU3KOTCMIICPATYPHBIX CUCTEM U OTACJIBbHBIX 3JICMCHTOB TaAKUX CUCTCM,
- OBJIaZICHUC I/IH(l)OpMaHPIeI;’I O COBPEMCHHBIX KPUOT'CHHBIX CUCTEMAX U HU3KOTEMIICPATYPHBIX

TCXHOJIOI'UAX,

- U3y4eHHne U 000CHOBAHNE KOHKPETHBIX TEXHUUECKUX PELICHUM MPH SKCILTyaTalluu U
KOHCTPYUPOBAHUU HU3KOTEMIIEPATYPHBIX CUCTEM;
- [IOJIy4€HHE HaBBIKOB paboThl ¢ MHGOPMAIIMOHHOM 0a30H.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 Croco0OeH k
MPOSKTUPOBAHHIO Y3JIOB
9KCIIEPUMCHTAJIbHBIX U
MPOMBIIIIIICHHBIX
HU3KOTEMITEPATYPHBIX
YCTaHOBOK

NJ1-3nk-3 Bnageer ocHoBamu
MPOEKTUPOBAHUS
HU3KOTEMIIEPATYPHBIX CUCTEM,
BIIAJICET CIIOCO0aMu pacuera
MPOIECCOB B OT/ICJIBHBIX
arnmaparax " ysjiax
HU3KOTEMIIEPATYPHBIX
YCTaHOBOK

3HATh:
- 0COOCHHOCTH YCTPOWCTBA K PabOTHI
COBPEMEHHOTO KPHOTCHHOTO
000pynoBaHus;

- OCHOBHBIE 3JIEMEHTEI
HU3KOTEMIIEPATyPHBIX YCTAHOBOK U
0COOEHHOCTH UX pabOTHI.

YMETh:

- pacCUnTHIBaTh U IPOEKTUPOBATH
KPUOTEHHBIE CUCTEMBI PA3IIUYHOTO
Ha3HA4YCHUS;

- MCII0JIb30BAaTh MOJIyYE€HHbIE 3HAHUS [T
IIPOEKTUPOBAHUS U IKCIUTyaTalluH
YCTaHOBOK HU3KOTEMIIEPATypHOI
TEXHHKH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumrHa OTHOCUTCS K OCHOBHOM npodeccroHaibHOM 00pa3oBaTenbHOM nporpamme TexHUKA U
¢uznka HU3kKMX Temmeparyp (nanee — OIIOII), nanpaBnenust noarorosku 14.03.01 Snepuas sHepreTuka
U Teropu3uKa, ypoBeHb 00pa30BaHus: BbIcIIee 00pa3oBaHue - OaKkagaBpuar.

Tpe60BaHI/I5[ K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HaThb OCHOBbI JUCHUIIIIMH ((TepMOIlI/IHaMI/IKa», «TCpMOI[I/IHaMI/I‘-ICCKI/IC OCHOBBEI

HHSKOTGMHepaTypHOﬁ TCXHUKHN, «TemmomaccooOMeHHEIE arrmapaTbl HU3KOTEMIICPATYPHBIX YCTAHOBOK
- YMCTb HAaBBIKH, ITOJIYYCHHBIC BO BPEMs HpOHBBOI{CTBeHHOﬁ IMPAKTUKU

Pe3ynbrarel 00yueHus, MOTYYEHHbIE IPU OCBOEHUU THUCUUIUIMHBI, HEOOXOAUMBI NPU BBIMOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
A KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Y CTaHOBKH U CHCTEMBI 108 8 28 14 | 28 - - - - - 38 - Ilodz0mogKa K ayoumopHsim 3auamusam:
HU3KOTEMIIEPATYPHOI [TpopaboTka JeK1nH, BBIOJIHEHHE U
TEXHHUKH MOJIrOTOBKA K 3amuTe jJab. padoTh
1.1 [TpuHIMTIBI 18 4 4 4 - - - - - 6 - Iloozomogeka K 1adopamoproii pavome: Jns
OpraHu3aIix BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
YCTaHOBOK HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
HHU3KOTEeMIIepaTypHOii 3a71a4M BBITIOIHEHHMS TaOOpaToOpHOil paboThI, a
TeXHUKH. B3anmocss3b TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
C cucreMamu 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
peanpUsITHIA pazzgene "YCTaHOBKH U CUCTEMBI
1.2 TpaguuroHHBIC 22 6 4 6 - - - - - 6 - HU3KOTEMIIEPAaTypHOH TEXHUKH'" MaTepuaiy.
CIOCOOBI TIOTyYCHHUS Ilo0z0mogKa K meKyuiemy KOHmpoJio:
HU3KHX TEMIIEpaTyp B IToBTOpeHne MaTepHuana 1o pasaeiy
XOJIOAUIBHBIX "YCTaHOBKH U CHCTEMBI HU3KOTEMIIEpaTypHOU
cucTemMax TeXHUKH"
1.3 [epcrieKTHBHBIC 18 6 - 6 - - - - - 6 - Ilo0z0mogKka K KOHMPOILHOU padome:
CIOCOOBI OTyUYEeHHUS W3yuenne maTepHaoB Mo pa3zieny Y CTAHOBKU
HU3KHX TEMIIEPaTyp W CUCTEMBI HU3KOTEMIIEPATYpPHON TEXHUKH 1
14 BcnomorarenbHbie 22 6 - 6 - - - - - 10 - TIO/IrOTOBKA K KOHTPONILHOM padoTe
CHCTEMBI I10o020mo6Ka K npaKmu4eckum 3auAmuam:
HU3KOTEMIIEPATYPHBIX W3yyenue Marepuana no paszaeny "YCcTaHOBKU
YCTAHOBOK U CUCTEMBI HU3KOTEMIEpaTypHOU TEXHUKHU"
1.5 Kpuorenubie 28 6 6 6 - - - - - 10 - MOZIrOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha

YCTaHOBKH U CUCTEMbI

MIPAKTUYECKHUX 3aHATUIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOMOJTHUTENBHOTO MaTepHaa o paszieiny
"YCTaHOBKH U CHCTEMBI HU3KOTEMIIEPaTypHOH
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TEXHHUKH"
H3yuenue mamepuanog 1umepamypHslx

UCHOUHUKOG:

[1], 10-255
[2], 9-535
[3], 12-413
[4], 5-161
[5], 5-330
[6], 10-250
[7], 7-235

DK3aMeH

36.0

0.5

33.5

335

Bcero 3a cemecTp

144.0

28

14

28

0.5

38

Hroro 3a cemecTp

144.0

28

14

28

2

0.5

71.5

Ipumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [Ip — npaktuyeckue 3ausatusi; KIIP — ayautopHbie KOHCYIbTAIMK 110 KYPCOBBIM

npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Yemanosku u cucmemvi HUSKOmemMnepamypHou mexHuKuy

1.1. [IpuHIMIIBI OpraHU3allii YCTAHOBOK HU3KOTEMIIEpaTypHOU TEXHUKH. B3auMocBs3b ¢
CHUCTEMaMH NPEAIPUATUN

MacmTabbpl HHM3KOTEMIIEpaTypHBIX yCcTaHOBOK. IIpombinuiennas ©Oe3onacHocth B THT.
TexHUYecKne CUCTEMbI NPOMBIILICHHBIX 00BbeKTOB/3maHuil. IlocTpoeHHe cHUCTEeM OXJIaXICHUS:
ypoBHHM Temmeparyp. [loreHuumansHbiil kosoaen. CUCTEMBI BEPXHErO YpOBHS — OTBOJ TeIlia B
atmochepy. Bonocnabxkenue u rpaaupau. Homorpamma Pamsuna-Monbe. Cuctema 0TBO/IA TeIuia
ITER..

1.2. TpaaguMOHHBIE CLIOCOOBI OTYYECHUSI HU3KUX TEMIIEPATyP B XOJIOAMUIBHBIX CHCTEMax

[TapoxoMITpecCHOHHAsT TEXHHUKA. XOJOMILHBIC YCTAHOBKU M TEIUIOBBIE HACOCHL. KOMITOHEHTHI
st ppeoHoB, ammuaka, CO2. YpoBHH TemmepaTyp IS BO3IYyXOpPa3JAeTUTEIBHBIX YCTaHOBOK.
OTtaeneHue KOHAEHCATa Ha yCTaHOBKax rasopaszaeneHus. Ocymika Boznyxa. CucteMbl CHaOXEHHS
HHCTPYMCHTAJIbHBIM Ta30M, 3alllparoluM TIa3oM. OpFaHLI YIpaBJICHUA TCXHOJOTMYCCKUM
npoIrieccoM, MHEBMAaTUKA. [IpuMEHEHHWE HH3KUX TEMIepaTyp B CHUCTEMax >KU3HEOOCCIICUCHUSI.
Uwmepbl. Bentwisimuss u  koHmuimonupoBanue. CHCTEMBI XOJIOHOCHAOKEHUST (0OHTaeMBbIii
amnmapar-3laHue-ropoja).  BojoamMmuauyHble  XOJNOMWIBHBIE — MamiuHbBL.  AOCOpPOIMOHHBIC
XO0JOAUJIbHBIC MAalIWHEI. TpI/IreHepauI/m. HapOE))KCKTOpHI)IC XOJOAUJIbHBIC MAalllWHBI. Cucrema
YTUIM3AIHHA KPHOIIPOIAYKTOB..

1.3. IlepciekTUBHBIE CITIOCOOBI OTYYEHUSI HU3KUX TEMIIEPATYp

TepmoanekTpuyeckoe OXJIQKICHUE. TepmoakycTuueckoe. TepmosMuccuoHHOE.
TepmoTyHHENIUpOBaHUE. DneKTporazoIMHaMUYECKHe JIETaHJICPHI. MarnuTo- "
AIIEKTPOKATIOpHYECKoe oxJaxaeHue. AncopOruonnoe. Monokanopuyeckoe. bapokanopudeckoe u
anacTokagopudeckoe oxiaxkaeHue. Iloxydenune xonona ¢ ucnonb3oBaHueM TpyObl Panka, TpyOst
['aprmana-lllnpenrepa. PoTopHble BONHOBBIE KpuoreHepartopbl. Oddext Ilomepanuyka.
Mexanokanopuueckuii apdext. PactBopenne He3 B He4. JlazepHoe oxnaxxaeHue..

1.4. BcnoMorarenbHble CUCTEMBI HU3KOTEMIIEPATYPHBIX YCTaHOBOK

ObecnieueHne TEMIOBOM M30JIALMU: coCTaB cucTeMbl. CrucreMa obecriedeHtsl BakyyMa: HacoChl,
KOMITIOHEHTBI, MaTepuanbl. Bakyymuble ycraHoBkH. Bakyymuoe o6opynoBanue ITER. Mammnbl
JUISL CKaTHsl Ta30B..

1.5. KpuoreHsnsle yCTAHOBKU U CUCTEMBI

OOGecrnieyeHne ypoBHEM TEMIEPATYP KHUAKOTO a30Ta U KUAKOTO renusi. [Ipon3BoACTBO KHUIKOTO
azota. [‘emmeBoe KpuoctatupoBanue. CBepxmpoBozsimue Kadenu. KpuoreHHble MalInHbL
CuHabOxxeHue W3 pe3epBHBIX HCTOYHHKOB. Cucrema kpuoreHHoro obOecrneuenus [TER.
Kpuoakkymynupyroiine 3JeKTpOCTaHIUH. .

3.3. TeMbl IPAKTHYECKUX 3aHATHH
1. KproreHnnslie yCTaHOBKU U cUCTeMBI (4 yaca);
2. KoMIOHEeHTHI HU3KOTEMIIEpaTypPHBIX YCTAHOBOK (6 4acoB);
3. IlepcriekTHBHBIE CLIOCOOBI MOTYYEHUsI HU3KUX Temreparyp (6 yacoB);
4. IlpumeHeHNe HU3KOTEMITEPaTYPHbBIX YCTAaHOBOK (6 4acoB);
5. Pemenue 3agau no pabote ¢ Homorpammoii Pam3una-Monbe (2 gaca);
6. Bp10op 1 pacueT cucTeMbl OXJIaXAEHHUS BEPXHETO ypOBHS. (2 yaca);
7. IlpompblnuieHHas 0€30MacHOCTh B TEXHUKE HU3KHUX TeMIepaTyp (2 gaca).



3.4. TeMbl 1a00paTOPHBIX padoT
1. [TocTpoeHHnE TEXHOJIOTHYECKOW CXEeMBI TepMOKaMepbl. Pa3paboTka TEXHUYECKOTO

onucanus. (2 yaca);
2. N3ydeHnue paboOTHI C HU3KOTEMIIEpAaTypPHOU KIIMMAaTHYeCKOM TepMokamepoit Nel. (4 gaca);
3. AHanu3 MKIIa KIMMaTHYECKON TepMoKaMepbl. Pa3paboTka MHCTPYKIMIA 1O SKCIUTyaTaIiHy.

(2 gaca).

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaeHue MarepuajioB TI0  Kelicam  pazaena "YCTaHOBKM W CHCTEMBI

HU3KOTEMIIEpaTypHON TEXHUKH"
Texywuii konmpons (TK)

1. KoncynbTanuu HampaBJICHbl HA MOJTYYEHUE WHIMBUIYAIHHOTO 3aJaHUS JIJISl BBHITTOJIHCHUS
KOHTPOJIBHBIX MEPOIPUATUN IO pa3zaeily "YCTAaHOBKM M CHUCTEMbl HU3KOTEMIIEpAaTypHOU
TEXHUKHA"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUEHUs 110 TUCLMILIIMHE Konpt
(B COOTBETCTBUH C pa3zeiioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
1
3HaTh:
OCHOBHBIE 3JIEMEHThl HU3KOTEMIIEPAaTYPHbIX YCTAHOBOK U VJT-3mics + KonTtposnbHas pabora/KoMnoHEeHTHI cuctem
0COOEHHOCTH UX pabOTHI HU3KOTEMIIEPATYPHBIX YCTAaHOBOK
0COOEHHOCTH YCTPONCTBA U PabOTHI COBPEMEHHOTO T-31c3 + Pedepar/CoBpeMeHHbIE TEHACHLIUH B
KPUOTE€HHOT0 000PYAOBAHMUS ] HU3KOTEMIIEPATYPHOI TEXHUKE
YMersb:
HCIIONb30BATh MOMYYEHHBIC SHAHUA /I IPOCKTUPOBAHUA U | 1y -3rk3 + KOHTvaJ'ILHa}I paboTa/3amuTa NpakTHYeCKUX
AKCIUTyaTalMy YCTAHOBOK HU3KOTEMIIEPATYPHON TEXHUKH 3a/laHui: BBIOOP TEXHOJIOTHH
paccUUTHIBaTh U MPOEKTUPOBATH KPUOTEHHBIE CUCTEMBbI V-85 + Konnoksuym/Teopernueckue 0OCHOBBI (pU3UKH U

Pa3JIMIHOTO HA3HAYCHUA

TEXHHUKH HU3KUX TEMIIEPATYP




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
8 cemecTtp

Dopma peanuzauuu: ITucbmenHas padora
1. 3ammra npakTHUecKuX 3aganuii: BbIoop TexHonoruu (Kontponpnas pabota)
2. KOMIIOHEHTBI CUCTEM HU3KOTEMIIEpaTypHbIX ycTaHOBOK (KoHTposbHas paboTa)
3. CoBpemMeHHbIE TEHICHIINH B HU3KOTeMIIepaTypHoii TexHuke (Pedepar)

®dopma peanmszanuu: Y cTHas Gpopma
1. TeopeTnueckue OCHOBBI (PU3MKH U TEXHUKH HU3KHX TeMmepatyp (Komoksuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAlIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Apxapos, A. M. Kpuorennsie cuctembl. OCHOBBI TEOPUH U pacyeTa : yueOHHK JUIs BY30B I10
cnenuanbHocTsIM "Kpuorennas texnuka" u "Xoao01uibHble 1 KOMIIPECCOPHBIE MAIIUHbI U
ycraHoBkH" / A. M. Apxapos, U. B. Mapdenuna, E. 1. Mukynun. — 2-e uzn., nepepa0. u gon. — M.
: MammraOCTpoeHue, 1988. — 464 c. — ISBN 5-217-00083-X.;

2. MammHbl HU3KOTEeMIepaTypHOi TeXHUKU. KproreHHble MaliMHbl 1 MHCTPYMEHTHI : Y4€OHUK IS
BBICIINX Y4€OHBIX 3aBEJIEHUH M0 CHEeHaIbHOCTIM "Xo01uIbHas1, KpUOT€HHasl TEXHUKA U
KOHJIEHCHpOBaHue" HarpasieHus "OHHeproMamuHocTpoeHue" u "TexHrnka 1 pu3nKa HUM3KUX
temneparyp" HanpasieHus "Texnnueckas ¢puzuka" / A. M. Apxapos, u 1p. — M. : U3n-8o MI'TY
uM. H.D. baymana, 2011. — 582 c. — ISBN 978-5-7038-3477-0.;

3. CnpaBouHUK 1O GU3NKO-TEXHUIECKHM OCHOBaM Kpuorenuku / M. I1. Mankos, u np. — 3-e u3.,
nepepab. u gomn. — M. : DHeproatomusaar, 1985. —432 ¢.;

4. A. H. Pacienkun, B. A. Epmonaes- "TemiooOMeHHbIe annapaThl HU3KOTEMIIEpaTypHOI
TexHUKn", (2-e u3M., ucnp. u gom.), M3garenscrro: "KemMepoBCkHii TEXHOTOTMUECKUI HHCTUTYT
numieBoi mpomeinuieHHocTr", Kemeposo, 2012 - (169 c.)
https://biblioclub.ru/index.php?page=book&id=141516;

5. Bpaiineprt, I'.-1. TIpoekTHpoOBaHKE XONOIMIBHBIX YCTAHOBOK : PACUETBI, IAPAMETPhI, TPUMEPHI :
nep. ¢ Hem. / I'.-H. Bpaiinept. — M. : Texuocdepa, 2006. — 336 c. — (Mup GU3MKM ¥ TEXHUKH). —
ISBN 5-94836-089-X.;

6. Komos, A. T. BakyyMHBIE 1 KpHOTE€HHBIE CUCTEMBI TEPMOSIIEPHBIX YCTAHOBOK U PEAKTOPOB :
VYyeOHoe nocobue ass By30B 1o cnenuanbHoctu 07360 "Texuuueckas Gusnka TepMOSAEPHBIX



PEaKTOPOB M IJIa3MEHHBIX ycTaHOBOK" HanpasieHus 651100 "Texunyeckas ¢pusuka" / A. T.
KomoBs. — M. : U3a-Bo MOU, 2003. — 256 c¢. — ISBN 5-7046-0905-8.;

7. Hazemues, A. C. ['uapaBnuyeckue u nueBmatuieckue cucreMol. U.1. [IlHeBMaTHUYeCKrE MPUBOIBI
W CpEJICTBAa aBTOMATH3allUU : YIeOHOE TTOCOOHE IO CIICIIHATIBHOCTIM TEXHUYECKOTo mpoduis / A.
C. Hazemries. — M. : ®opym, 2004. — 240 c. — ISBN 5-8199-0143-6..

5.2 JInueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o(pUCHBIX POrpamm;
2. Windows / OniepanrionHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3za nannbix Web of Science - http://webofscience.com/
6. Ba3za naunbix Scopus - http://www.scopus.com

7. HanmoHabHas JJ1eKTPpOHHas 0udmoreka - https://rusneb.ru/

8. DnexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php
9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru
10. OTkpbiTas ynuBepcuterckas nngpopmaunontas cucrema «POCCHUS» -

https://uisrussia.msu.ru

11. ®enepaibHblii moprai "Poccuiickoe oopazoanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeneHust

Homep ayauropumn,
HAHMEHOBAHME

OcHamenue

VY4eOHble ayAUTOpUH IS
IPOBEICHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

M-422/4, YuebHas
nabopaTtopus KpHO(QU3UKU

CTOJ, CTYJI, MyJIbTUMEIHUITHBIN
IIPOEKTOP

M-412, YuebHast ayuTopus

CTEeJUIAX JJIsl XpaHEHUsI KHUT, CTOJI,
CTYJI, MyJIbTUMEIUUHBINA ITPOEKTOP,
JIOCKa MapKepHas

M-402, Aynutopus xkad. "HT"

CTeJUIaX I XpPaHEHUSI KHUT, CTYJI,
CTOJI NUCHMEHHBIN

VY4eOHble ayAUTOpUH IS
IPOBEIECHUS MPAKTHUECKUX
3aasatuit, KP u KII

M-412, YuebHas ayauTopus

CTEJUIAX JUIsl XpPaHEHUsI KHUT, CTOJI,
CTYJI, MyJIbTUMEIUUHBIN ITPOEKTOP,
JIOCKa MapKepHasi

Kpuouentp-102, YyeOHo-
Hay4Has JlabopaTopus
TEI000MeHa B SJCPHBIX U
TEPMOSICPHBIX peaKkTopax

CTyJ, 000pyI0BaHHE yueOHOE,
TEXHUYECKas amraparypa,
WHBEHTAPh CIICIHATU3UPOBAHHBIH

VYyeOHble ayIUTOPUH IS
MIPOBEICHUS J1aOOPATOPHBIX

M-401, Yuebnas nabopaTtopus
KPUOTCHHBIX CHCTEM

CTOJI, CTYJI, JJAOOPATOPHBINA CTEH]

3aHITUH
YueOHbIe ayAUTOPUH IS M-409/2, Aynutopus kad. CTOJI penoaaBaTess, CToMN, 10CKa
MIPOBEICHUS "HT" MEJIOBasi, MYJIbTUMEIUIHBIN
IIPOMEKYTOUHON IIPOEKTOP
aTTecTaluu M-411/1, KoMnbroTepHBbIii CTOJI, CTYJI, JOCKa MEJIOBas,

KJ1accC

MYJIbTUMEAUNHBIN IPOEKTOP,
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KOMITBIOTEP NEPCOHATBHBIN

M-412, YuebHast aytuTOpHs

CTEJUIAX JJIsl XpaHEHUsI KHUT, CTOJI,
CTYJI, MYJbTUMEIUUHBIA MPOEKTOP,
JI0CKa MapKepHasi

IMomemnenus misa
CaMOCTOSITENIbHOW PabOTHI

M-411/1, KomnbrotepHbIit
KJ1acc

CTOJ1, CTYJI, IOCKa MEJOBas,
MYJIbTUMEAUNHBIN IPOEKTOD,
KOMIIBIOTEP NIEPCOHAIbHBIN

ITomenienus miis
KOHCYJbTUPOBAHUS

M-402, Aynutopus kad. "HT"

CTEJUIaX JJI XpaHEHUsI KHUT, CTYII,
CTOJI MMCbMEHHBIN

[TomemeHust st XpaHSHUS
00opyI0oBaHUs U y4€OHOTO
WHBEHTapS

M-407/1, Knanosas

CTCJUIAXK IJI XpaHCHUA
HWHBCHTAaps, CTCIIAX IJI XpaHCHUA
KHUT', ”THBCHTAPb
CHCHI/IaJ'II/ISI/IpOBaHHHﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Y CTaHOBKHU M CUCTEMBI HHSKOTCMHCpaTypHOﬁ TCXHHUKH

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:
Teopernueckre 0OCHOBbI PU3UMKU U TEXHUKH HU3KHX Temnepatyp (KomnokBuym)
KoMmoHeHTHI cucteM HU3KOTeMIIepaTypHbIX ycTaHoBokK (KoHTponbHas pabora)

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

CoBpeMeHHbIE TeHJICHIIUU B HU3KoTeMIepaTypHoil TexHuke (Pedepar)

3ammTa NpakTHYEeCKUX 3a1aHuii: Be10op TexHomoruu (KontponbHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM-
Howep Pasznen nucnurimmHbl KM: L 2 3 4
paznena Henens 4 8 11 13
KM:
1 Y CTaHOBKH M CUCTEMbI HU3KOTEMIIEPATYPHON TEXHUKU
11 [TpyHLMIIBI OpraHU3aliK YCTAaHOBOK HU3KOTEMIIEpaTypHOU +
' TEeXHUKHU. B3auMOCBS3b ¢ ccTeMaMu IPeTpHUsITHIA
12 TpaauuoHHbIe CrIOCOOBI MTOJIyYE€HUSI HU3KUX TEMIIEpaTyp B + + +
' XOJIOIMJIBHBIX CHCTEMaX
1.3 [lepcriekTHBHBIE CLIOCOOBI MOTYUYEHHS] HU3KUX TEMIIEpaTyp + +
14 BcnoMoraTenbHble cCTEMbI HU3KOTEMITEPATYPHBIX +
' YCTaHOBOK
1.5 Kprorennsle yCTaHOBKH U CHCTEMBI + + +
Bec KM, %: | 20 25 30 25
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