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
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl: TenjiodHepreTuka u TeMJIOTEXHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEIIJNIOMACCOOBMEHHOE OBOPYJ1OBAHHUE

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHU
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.01.11
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

TJIaHy:
Jlekuuu 7 cemectp - 48 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanum 7 cemecTp - 18 yacos;
CamocrosiTesibHasi padoTa 7 cemecTp - 113,2 yacoB;

B ToM unciie Ha KII/KP 7 cemecTp - 15,7 yacos;
WHas koHTaKkTHasi padoTa 7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora
KoJssiokBHYM
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 7 cemectp - 0,5 yaca;

3amuTa KypcoBoii padoThI 7 cemectp - 0,3 uaca;

Bcero - 0,8 yaca
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Leab ocBOeHMS ITMCUMIIMHBI. M3YyY€HHE TEIUIOMAaCCOOOMEHHOIO 00OPYAOBAaHUS MPEANPUATUN
JUISL IOCJIEAYIOIIETO ero noadopa, pacueTa, IPOSKTUPOBAHUS M SKCILUTyaTalliH.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE OCHOBHBIX BHJOB U KOHCTPYKIUH TEIIIOMacCOOOMEHHOT0 000py10BaHHUs
OPeNnpUATH U PU3UYECKUX MPOILIECCOB, KOTOPHIE B HUX IMPOTEKAIOT;

- U3y4EHHE OCHOBHBIX TEXHOJIOIMUYECKHUX IPOLIECCOB U YCTAHOBOK, B KOTOPBIX UCIOJIB3YETCS
TEIIOMacCOOOMEHHOE 000pYI0BaHUE MPEANPUITUN;

- OBJIaJICHUE HaBbIKaMM IIPOBE/ICHNUS TEIUIOBBIX KOHCTPYKTUBHBIX U TMAPABINYECKUX PACUETOB
TEIIOMacCOOOMEHHOT0 000pyA0BaHUs IPETPHUATHIA,

- OBJIQJICHUE HABBIKAMH MIPUHSATHS, 0OOCHOBAHUS M 3alIUThl KOHKPETHBIX PEIICHUH MpH BIOOpE U
KOHCTPYHPOBAHUH TEIJIOMaCCOOOMEHHOTO 000PYI0BaHHUS.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHHs

ITIK-1 Crocoben
y4aCTBOBATh B MPOEKTHO-
KOHCTPYKTOPCKOM
JEeSTEIIbHOCTH B chepe
TEIIOPHEPIETHKHU U
TEIJIOTEXHUKH

NJI-3nk-1 3HaeT ycTpoiicTso,
OPUHIKN pabOThI U IPUHHUMAET
000CHOBaHHBIE TEXHUYECKUE
peleHus pH pa3padboTKe
CXEM H/WJIN KOHCTPYKIUH
YHEPreTUYECKOr0o
o0opynoBaHus

3HATh!
- OCHOBHBIE METO/Ibl pacuera
TEII0MacCOOOMEHHOI0 000py10BaHUs
HPENPUATHHA, BXOASILIET0 B COCTaB
00BEKTOB TEIJIOHEPTETUKU U
TEIUIOTEXHUKH;

- OCHOBHbIE TEPMUHBI, ONIPEACICHUS U
HOHATUSA (IPUMEHUTEIBHO K
TEIJIOMacCOOOMEHHOMY 000PYy10BaHUIO
NPENPUATHIA), OCHOBHBIE BHU/IbI
TEIJIOHOCHUTEIIEH, IPUMEHSAEMBIE B
TEIIOMAacCOOOMEHHOM 000pYIOBaHUH, UX
CBOMCTBA U XapaKTEPUCTHUKHU.

YMETB:
- COCTaBIIATh U PACCUUTHIBATH YPABHEHUS

TEIUIOBOTO OajaHca M TeIUIoTepeiadyn st
TEII00OMEHHOT0 000py10BaHUS
Pa3INYHOTO Ha3HAYCHUS;

- pacCUMTHIBATh MPOLIECCHl CMEILIEHUS B
CMECHUTENILHBIX TEIIIO0OMEHHUKAX U
anmaparax BJIQXKHOTO BO3yXa;

- IPOBOJUTH MOAOOP PEKYNEPaTUBHOTO U
pereHepaTUBHOTO TEIIOOOMEHHOTO
000pyTI0BaHUs, BHIITYCKAEMOTO
OTEYECTBEHHBIMH U 3apyOEKHBIMHU
npeanpusATUsAIMA, B COOTBETCTBUU C UX
(bYHKIMOHATIBHBIM Ha3HAYEHUEM U
Tpe6yeMBIMI/I XapaKTCPUCTHKAMH, a TAKKC
MIPOBOJIUTH TEIUIOBBIE M T'MIPABINYECKUE
pacueTsl TeII000MEHHOT0 000pYyI0BaHUS
U €T0 OTJICJIbHBIX 3JIEMEHTOB;

- paCCUMUTBIBATE OCHOBHBIC PEKUMHBIC 1
KOHCTPYKTUBHBIE TApaMeTPhl
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHHUsI

TETUIONCIIONB3YIOLIETO
TEIIOMAaCcCOOOMEHHOTO 000PYI0BaHUS
(CYyHIIMIIBHBIX, BBITAPHBIX, IEPETOHHBIX
YCTaHOBOK, PEKTU(PHUKAMOHHBIX KOJIOHH);
- UCTIOJIb30BATh NPOrPAMMBI PACUETOB
XapaKTEPUCTHK TEIJIOMacCOOOMEHHOTO
000opyIoBaHus;

- QHAJIM3UPOBATh U MCIOJIb30BATh
UH(OPMAIIHIO O HOBBIX THIIAX U
KOHCTPYKLHUSAX TEIIOMAacCOOOMEHHOTO
000pyIoBaHus, MPUHIMIIAX UX JICHCTBUS,
METOJIaX MX pacyeTa U MPOCKTUPOBAHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuinHa OTHOCHUTCS K OCHOBHOW TPO()ECCHOHANBHOW 00pa3oBaTeNbHON IMpOrpaMMe

TeHJ’IOSHepFCTI/IKa 1 TCINIOTCXHHKA

(mamee — OIIOII),

HanpasieHus noarotoBku 13.03.01

TernosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHuUs: BhICIIEe 00pa3oBaHue - OakaiaBpuar.

Tpe6OBaHI/IH K BXOJHBIM 3HAaHUAM U YMCHUAM:
- 3HATb IIpaBHJia BBIITIOJIHCHUA ‘-IGpT@)KCfI
- 3HaTb OCHOBLI TCPMOJHUHAMHKU, TemoMaccooOMeHa u rmapora3oguHaMuKu

- 3HAaTb OCHOBLI TCXHOJIOT'MHU KOHCTPYKIIMOHHBIX MaTCpHaJIOB

- YMCTbB BBINIOJIHATE YEPTCIKU OCHOBHBIX 3JICMCHTOB KOHCTPYKIINUN TEMI000MEHHBIX alraparoB

- YMCTb OIPCACIIATL U paCCUUTBIBATE PCIKUMBI TCUCHU A )KI/II[KOCTef/'I

- YMCTh paCCUYUTHIBATH TCIIOBBIC ITOTOKH, IICPEAABACMBIC UCPEC3 PA3ACITIAIOIIYHO )KUIKOCTU CTCHKY
- YMCTb BBI6I/IpaTB MaTCpHraAJIbl DJIEMCHTOB KOHCTPYKIIMHU aIllllapaToOB

Pe3ynbTarhl 00y4eHus, MoydyeHHbIE TP OCBOEHUH JUCIMITIMHBI, HEOOXOUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bupast Temioodmennoro | 15.5 7 8 - - - - - - - 7.5 - IlodzomogKa K neKyuiemy KOHmpoio:
o0opynoBaHus 1 IToBTOpenne maTepuaina no pasaeny "1. Buas
o01ue NoaXobl K UX TETI000MEHHOT0 000PYI0BaHUs U 00LIHe
pacuery MOJIXO/IBI K UX pacueTy"

11 O0nacTu MpUMEHEHUS 7.7 4 - - - - - - - 3.7 - Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
u KJ'IaCCI/I(I)I/IKaI_[I/I)I IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
TEIUI00OMEHHOT0 3amaHuio. B pamMkax paboTsl HE0OX0ANMO

000pynoBaHUS paccunuTaTh OCHOBHBIE ITAPAMETPhI
TETUIOBBIX TETI00OMEHHHKA, BEIOPATh €ro KOHCTPYKIHIO,
3NEKTPOCTAHIINH, a TaKXKe MPOAYMAaTh TEXHOJIOTHUECKYIO CXEMY, B
TETJIOBBIX CeTeH, KOTOPYIO MOXKET OBITH BKIIIOUECH
TIPOMBIIIJIEHHBIX paccunThIBaEMBIi TETNIOOOMEHHBIH anmapar.
TEXHOJIOTHYECKHX KypcoBoii mpoexT npegycMaTpiBaeT pac4eTHO-
YCTaHOBOK, MOSICHUTEIILHYIO 3aITHUCKY C pacueTaMy U
WH)KEHEPHBIX CHCTEM rpaduyeckyro 4acTb. B 3ananue BXoauT pacuer
371aHui. CIeAYIOIINX MOKa3aTeseil: TeMI0BOW MOUTHOCTH
1.2 Buab! u MeToab1 7.8 4 - - - - - - - 3.8 - anmapara, HeM3BECTHBIX BEJINYUH TEIJIOBOTO
pacuera Gananca, K03 pHIIMEHTa TeIUIONepeaadH,
TEIIOMacCOOOMEHHOTO 5 PEKTUBHOCTH TETIIOOOMEHHOTO ammapara,
obopynoBaHus TEMIIEpaTypHOT'0 HANIOPB, IJIOMIAAN

MMOBEPXHOCTH TEIUIOOOMEHA: TpeOyeMoii u
JIEHCTBUTENILHON, KOMITIOHOBKA KOHCTPYKITHH,
MaJICHUC JABJIICHUH 0 TETUIOHOCHTEIISIM U
3aTpaThl ANEKTPUUECKON MOIIIHOCTH Ha UX
NIPOKAYKy

Ilo020moexa K KOHMPOJILHOU padome:
Wzyuenne maTepuaios 1o paszaerny 1. Bumsr
TEMJI000MEHHOTO 000pYyIOBaHUS B 00IIHeE

5




MOJIXO/IBI K UX PAcyeTy M MOJrOTOBKA K
KOHTPOJILHOM padoTe

Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery "1.
Bunsl TermmooOMeHHOTO0 000pyIOBaHUS H
oOmme moaXoabI K UX pacuery”

Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpMEHTHUPOBAHBI Ha PEIICHNS MIUHN3aa4 110
paszaeny "Bumsl TemiooOMeHHOTO
000pyI0BaHUS U OOIIHE TOAXOIBI K UX
pacuery". CTyeHThl He0OOXOIUMO MMOBTOPUTH
TEOPETHYCCKHIA MaTepHa, pa3oopaTh MPUMEPHI
pEeIlICHHs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BApUAHTY 3aJ[aHUs U CIICNIaTh
BEIBOJIBI. B KadecTBe 3aaHUs UCTIONB3YIOTCS
3a1a4uu, pa3dupaeMble IpenoaaBaTeneM Ha
MPAaKTUIECKHUX 3aHATUIX

H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[1],5 - 51
[3], 6 -19
[4], 142

Tennonepenaromivie
YCTaHOBKH

74

23

20

31

2.1

Pexyneparusuble
TEII00OMEHHBIE
anmaparsl

36

12

12

12

2.2

PereneparuBHeble
TETIIO0OMEHHBIE
anmaparsl

14

11

2.3

CMecuTenbLHbIE
TENI000OMEHHUKHA

24

Ilodzomoska Kypcosozo npoexkma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccuuTaTh OCHOBHBIC TTAPAMETPHI
TEIUI00OMEHHUKA, BEIOPATh €ro KOHCTPYKIIUIO,
a TaKKe MPOIyMaTh TEXHOJIOTHIECKYIO CXEMY, B
KOTOPYIO MOXET OBITh BKITFOUCH
pacCYUTHIBACMBII TETNIOOOMEHHBIH aImapar.
KypcoBoii mpoekT mpeaycMaTpuBaeT pacueTHO-
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu
rpaduyeckyro yacTh. B 3amaHue BXOAUT pacyeT
CJIEIYIOLIMX MTOKa3aTeNei: TeIIOBOH MOIIHOCTH
amnmnapara, HECM3BECTHBIX BEJIMYNH TCIIJIOBOT'O
Oananca, kodpdunrenrta Teronepeaayu,

3¢ HeKTHBHOCTH TETIIOOOMEHHOTO anmnapara,
TEMIIEPaTYPHOTO HAIOPB, IUIOIIAH




MOBEPXHOCTH TEIJIO00OMEeHa: TpeOyeMol u
JIefICTBUTENILHON, KOMIIOHOBKA KOHCTPYKIIUH,
MaJIcHue JaBJICHUH MO TETNIOHOCUTENIAM U
3aTpaThl AEKTPHUIECKOI MOITHOCTH Ha UX
MPOKAYKY
Ilooz0mogKa K meKyuiemy KOHmpoJio:
[ToBTOpenmne MaTepuana mo pasaeny "2.
Tenmonepenaromue ycTaHOBKH'"
Ilo020moeKa K KOHmMPOIbHOU padome:
W3yuenne maTepHaoB Mo pas3zeny 2.
Tennonepenaronye yCTaHOBKH U ITOATOTOBKA K
KOHTPOJIBHOII paboTte
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIHHOT0 MaTepuaa 1o pasuery "2.
Temnonepenaroniyie yCTaHOBKH'"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazzeny "Temnonepenaromue
yctaHoBKH".CTyIeHTE HEOOXOANMO MTOBTOPUTH
TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
BBIBOJIBI. B KauecTBe 3aaHus UCTIONB3YIOTCS
3a1a4uu, pa3dbupaeMble IpenoaBaTeneM Ha
MIPAKTUYECKUX 3aHATUAX
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 13 - 104; 146 - 165
[2],12-73
[3], 20 - 57
[4],152 - 171
[6], 11-27

3 Temmoncnop3yomme 39.5 15 10 145
YCTaHOBKH
3.1 BelnapHble yCTaHOBKH 12.8 6 3 3.8
3.2 | CymnnpHble ycraHoBku | 12.7 5 3 4.7
3.3 [leperonnsie u 14 4 4 6

peKTU(UKAITMOHHBIE

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
[ToBTOpEeHNE MaTepuana mo pasaeny "3.
Tenmoncnonp3yroniie ycTaHOBKH"
Ilo020moexa Kk KOHMPOILHOU padome:
N3ydyenne MaTepuanoB 1o pazuemny 3.
TermToncnop3yONIHe YCTAHOBKH U MIOATOTOBKA
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YCTaHOBKH

K KOHTPOJIbHOW padoTte

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery "3.
Tenmoncnonp3yronie ycTaHOBKH"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszneny "Teruronepenaromye
ycraHoBKH".CTyIeHTHI HEOOXOANMO MTOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh NPUMEpEI
peuICHUA aHAJIOTUYHBIX 3aJia4. [IPOBECTU
PpacyeThl 10 BApHUAaHTY 3aaHus U CACTIaTh
BBIBOJIBL. B KauecTBe 3a1aHUS UCIIOIB3YIOTCS
3a7a4u, pa3dupaeMble TIpero/aBareyieM Ha
MMPAaKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 104 - 142; 166 - 258

[2], 88 - 225
[4], 177 - 240
4 CrienabHbIE BOIPOCHI 15 2 - 2 - - 11 - CamocmosamensbHnoe usyuenue
4.1 BcnomMorarensHoe 7 2 - 1 - - 4 - meopemuyueckozo mamepuana: Vzyuenue
obopynoBanue JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TEIUIONCIIONB3YIOIINX "CrieriabHbIE BOIPOCH!"
ycraHoBok. [Tondop H3yuenue mamepuanog 1umepamypHbix
OCHOBHOTO U UCIMOYHUKOG:
BCIIOMOTATEIHLHOTO [2], 74 - 87
000py10BaHHSI. [5], rmaBa 25
4.2 MukpokaHaJlbHbIE 8 - - 1 - - 7 -
TETIIO0OMEHHBIE
anmaparsl
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas padota (KP) | 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 216.0 48 - 32 16 0.8 79.7 335
Hroro 3a cemectp 216.0 48 - 32 18 4 0.8 113.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTrouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buowi mennoobmentozo obopyoosanus u oduue nooxoosl K Ux pacyemy

1.1. O6nactu mpuMEHEHUs U KJIacCH(PUKAILKS TETUIOOOMEHHOTO 000pYI0BaHUS TEIIOBBIX
AJIEKTPOCTAHIINM, TETJIOBBIX CETEH, MPOMBIIICHHBIX TEXHOJIOTHYECKUX YCTAHOBOK, MHKEHEPHBIX
CHUCTEM 3JaHUH.

Temoniepenaromue M TEIUIOMCIONB3YIONINE YCTaHOBKH. Kiaccudukamus Terio0OMEHHBIX
armapaToB 0 IPHHIUIY ACHCTBUA (pPEKylepaTUBHBIC, PETeHEPATUBHBIC, CMECUTEIIbHBIC), 10 BUITY
B3aUMHOTO JIBI)KEHUSI TETUIOHOCUTENEH (PSIMOTOYHbBIE, IEPEKPECTHOTO TOKA, MPOTUBOTOUHBIE), IO
Ha3HAYCHHMIO. ATMIMapaThl MEPUOJMYECKOT0 W HEMPEpPBIBHOTO JEHCTBUS. TEIUIOHOCUTENH, HX
CBOMCTBA W XapakTEPUCTUKHU, OPHCHTUPOBOYHBIC 3HAYCHHS KOX(P(OUIIMEHTOB TEIUIOOTIAYH,
paboune Temmeparypbl W JaBiCHHSA. PexoMeHayeMbl € CKOPOCTH JBMDKCHHS OCHOBHBIX
TEIJIOHOCHUTENICH B TEIJIOOOMEHHBIX armnaparax..

1.2. Bupl 1 MeTo/Ibl pacyera TeIIoMaccoOOMEHHOro0 000py10BaHUs

Bunet  pacduera  Temi00OMEHHHKOB: TEIUIOBOM  KOHCTPYKTUBHBIM, IIOBEPOYHBI,
THJIPABINYECKUH, MPOYHOCTHOM, TEXHUKO-d3KOHOMHUecKui. Kiaccudukanus MeTonoB pacuera
TEINIOOOMEHHBIX ~ ammaparoB. (OCHOBHBIE HMHXXCHEPHBIE METOJBI pacueTa TeIIOOOMEHHBIX
annaparoB. OnrTuMu3anys KOHCTPYKTUBHBIX W PEKUMHBIX IapaMETpOB IIPU  pacuere
TETJIOMacCOOOMEHHOTO 000PYAOBAHUS..

2. Tenﬂonepedaiomue YyCmaHo6KU

2.1. PexymnepaTuBHbIE TEIIOOOMEHHBIE anmapaThl

PexynepatuBHble Temao0OMEHHbIE ammapaThl, MX Kiaccu(uKalus, Ha3HAYeHUe U OO0JIACTH
npuMeHeHus. OCHOBHbIE KOHCTPYKLMHU: KOXYXOTpYOHBIE, CEKI[MOHHBIE TEIIOOOMEHHUKH,
TEINIOOOMEHHUKU C OpeOpeHHbIMM TpyOaMH, IUIACTUHYAThle TEIUIOOOMEHHUKH, WX BHJBIL,
3MEEBUKOBBIE U CIHUPAIbHbIE TEIJI0O0OMEHHUKH. KOHCTPYKIMU TEmI000MEHHOIO 00OpyH0BaHUs
TEIUIOBBIX JIEKTPOCTaHIMI. CXeMbl OTHOCUTEIBHOIO JBUKEHMS TEIUIOHOCUTENEH. Pacnipenenenne
Temneparyp B Tpy0ax U KaHajgaX TeIUIOOOMEHHUKOB. O(PPEKTUBHOCTH TEMJI00OMEHHUKOB.
[TocnenoBaTenbHOCTh TEIUIOBOTO KOHCTPYKTHBHOIO pacyera TermiooOMeHHuKa. OcoOeHHOCTH
pacyera TETUIOOOMEHHUKOB ¢ (Da3oBeIMH miepexomamu TeruioHocuTens. OCOOEHHOCTH pacuera
TEINIOOOMEHHUKOB B CJIy4ae 3aBHCHUMOCTH KO3 QUIMEHTa TeIIO0TIaud OT TeMIIepaTyphl
MOBEPXHOCTHU TeriooOMeHa. TernnooOMeHHbIe annapaTsl ¢ OpeOpeHreM MOBEpXHOCTH. TexHomoruu
opeOpenus. Xapakrepuctuku pedep. Pacder tennooOMeHHUKOB ¢ opeOpeHueM. PekynepaTuBHbIE
TEIUIOOOMEHHUKHM  MEepUOJMYecKoro  jAeiictBus. TemmeparypHble Trpa@ukd U pacyer
pPEeKyNepaTUBHBIX  TEINIOOOMEHHUKOB  Iepuoaumdeckoro  neiicteusa.  TeruoBele  TpyOBI.
TemiooOMeHHbIE ammaparbl Ha TEIUIOBBIX TpyOax. MeToasl MHTEHCU(UKALUK TEII000MEHa B
PEKyIepaTUBHBIX TEINIOOOMEHHUKAX.

2.2. PerenepatrBHbIE TEJIOOOMEHHbIE alapaThl

PerenepatuBHble TEMIOOOMEHHBIE ammaparbl, 00JacTh WX MPUMEHEHHs, KOHCTPYKLIHUU U
npuHuun naedctBus. [lpeumyinecTBa M HEAOCTATKU PEreHEpaTHUBHBIX TEIUIOOOMEHHUKOB I10
CPaBHEHMIO C PEKYyNepaTUBHBIMU. TerIOOOMEHHUKU C HEMOJBMXHON M MOJBHKHON HacaJKaMu.
Bunel npumeHseMbix Hacanok. [3meHeHue TemmepaTyp B HacaJlke pEreHepaTHBHOIO
terioooMenHuka. Koadduument axkymynsauuu Hacagku. TemaoBoil pacueT pereHepaTHBHBIX
Ter1000MeHHUKOB. Bunbl TemiooOMeHa B perenepatope. Pacuer koadduirenta temsonepenayu B
pereneparope. TemmeparypHblii ructepe3suc. CpaBHEHHE TEMJIOBOH APPEKTUBHOCTH pabOTHI
pere’eparopa M pekyneparopa. BiusHue xapakTEepHCTHK HACAJKH Ha TEIJIOBYIO d(PPEKTUBHOCTH
perexeparopa...
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2.3. CMmecuTenbHbIe TEMI00OMEHHUKH

CMmecuTenbHble TEIIOOOMEHHBIE ammaparbl. [lpuHnun neicTBusi, o0JacTH NPUMEHEHUS U
KOHCTPYKLIMM CMECUTENIbHBIX TeriooOMeHHHKOB. [lonble, HacagouHble, TEHHBIE CKPyOOEpHI.
CmecuTenbHble TEIUIOOOMEHHUKHA CO B3BELIEHHBIM cjoeM Hacaaku. Ckpy0Oepsl Bentypw.
KonTtaktHple anmapatsl ¢ axtuBHOM Hacankoid (KTAH). Wcenapurenm u  KoHIaeHcCaToOpbl
cmecutenpHoro Tuma. OpocutrenbHble Kamepbl IEHTPAIbHBIX  KOHIUIMOHEpoB. Pacuer
CMECHUTENIbHBIX TEIJIO0OMEHHHUKOB. JlMarpamma «3HTanbnus-Biaaroconepxanue» (H-d) BiaxxHoro
Bo3nyxa. OcHOBHBIE Tporecchl 00paboTku Bo3ayxa B H-d mmarpamme. Ilpomeccsl 00paboTku
BO31yXa B MPSIMOTOYHBIX M MNPOTHBOTOYHBIX CKpyOOepax. TermnoBoil OamaHC CMECHUTENTBHOTO
anmapara. [locTpoeHue rmpoliecca HM3MEHEHHS COCTOSHHS BO3QyXa B  CMECUTEIBHOM
teriooOMenHuke. CpeaHsAs pPa3HOCTh TEMIEparyp B CMECHTEIBHOM  TEIIOOOMEHHUKE.
Koadduuuentsl Temonepenayn B CMECHUTEIbHBIX TeriooOMeHHUKax. KoHaeHcannoHHbIE
TEIIOOOMEHHUKU ISl TIYyOOKOH YTHJIM3allMM TEIUIOTHl BJIAXHBIX Ta30B: MPOJYKTOB CrOPaHMA,
BEHTWISILIUOHHBIX BBIOPOCOB, OTPaOOTAHHOIO CYHIMWJIBHOTO areHTa; KOHCTPYKUWHU, MPUHLUI
neicTBusl, MeTobl pacuera. CucteMbl 000POTHOTO BOJAOCHAOKEHHUS TEIJIOBBIX 3JIEKTPOCTAHIIUN M
MPOMBIIUICHHBIX TMPEANpUsATUi. BeHTWiATOpHbIe, OallleHHble, aTMOC(EpHbIE H pagHaTOPHbIC
rpaaupHu. VX KOHCTPYKIIMM B CpaBHEHHE. MeTOobl 1 OCOOCHHOCTH pacyueTa IpajupeH. AmmapaTsl
BO3/IYILITHOTO OXJIAXK/ICHHUSL. ..

3. Tennoucnonvb3yrujue yCmaHosKu

3.1. BeinapHble yCTaHOBKHU

BeimapHble, ONpECHUTENBbHBIC, KPUCTAUIM3ALMOHHBIE M HCIIAPUTEIBHBIE YCTAaHOBKH, HX
Ha3Ha4Y€HME, BUJbl U IPUHLHKI AecTBUsI. OCHOBHBIE KOHCTPYKLIUHU BBIIAPHBIX anmnapaToB. Pu3nuko-
XUMUYECKHE W TEPMOJUHAMUYECKHE OCHOBBI IIPOLIECCOB BBIIAPUBAHUA W KPUCTAILIM3ALMU.
CpolicTBa pacTBOpOB. TeEIUIOBBIE CXEMBI BBIIAPHBIX U ONPECHUTEIBHBIX YCTAaHOBOK, METOAMKA
pacuera. MaTtepualbHBId M TEIJIOBOH OanaHchl. TemmepaTypHble aenpeccuu. Pacmonaraemast u
IIOJIE3HAsI PA3HOCTH TEMIIEPATYp U €€ pacCIpeelIeHUE M0 CTYIEHSIM MHOTIOCTYIIEHYaTON BBIIIAPHOU
ycTaHOBKH. (OCOOEHHOCTH pacyeTra TIperollux KaMep. BeimapHble ammaparbl aauadaTHOro
BCKUIaHMs. AIaparsl MOrpy»kHOro roperus. O61acTe UX IPUMEHEHHUS. ..

3.2. CymuibHbIe YCTaHOBKH

CymmnbHble ycraHoBKU. [lonaTHe 0 mpouecce cymku. Bunpl cymku marepuanoB. CylmnibHbIe
YCTaHOBKH, UX KOHCTPYKIIMU U MpUHIUN JeicTBUsd. CymmibHble areHThl. @OpMBI CBSI3U BJIArd C
maTepuanoM. Kiaccudukamnus BIaKHBIX MaTepUANIOB U MPUHIIUITHAIBHBIE CXEMbl YCTAHOBOK IS
ux cymkd. OCHOBbI KHHETUKM WM JWUHAMUKHA CymKd. [lepBblii W BTOpPOM NEPHOIBI CYIIKH
MarepuasioB. PABHOBECHOE U KPUTHUYECKOE BIArocojepxanue. MeTobl pacuera BpEMEHU CYILIKU B
€e MEepBOM M BTOPOM TepHojax. TernjaoBol W MaTepHabHBIA OallaHC KOHBEKTUBHOMW CYIIMJIHHOU
ycraHoBkH. [loctpoenue mpouecca cymku B H-d awmarpamme BiaxkHoro rasza. CrnocoOsl
WHTEHCU(HKAIIUHU TIPOIIeCcca CYIIKH. ..

3.3. Ileperonnsle U peKTU(HUKALMOHHBIE YCTAHOBKH

[leperonnsle u pexkTU(UKaLMOHHBIE ycTaHOBKU. KoHCTpykIuu u npuHnun aeiicteus dusmko-
XUMHUYECKHE ¥ TEPMOJMHAMHUYECKHE OCHOBBI IPOIIECCOB MEPEroHKM M pekTudukanuu. Bumib
cMecel )KMIKUX KOMIIOHEHTOB. MeanbHble cMecu. 3akoH Paynsa. da3oBbie quarpaMMbl COCTOSHUS
cMeceil KuAKocTed, Hx mocTpoeHue. Aseorponus. llpoctass m HempepbiBHas IEpPErOHKA.
VYpaBHeHne mpocToit nmeperonku. OCHOBBI KWHEMAaTUKH MaccooOMeHa. MaTepraibHBIA U TETIJIOBOU
6anmaHc peKTUPHUKAIMOHHON KOJOHHBI. diuermMoBoe uucio. Paboune TUHUM peKTU(DUKAIIMOHHON
KOJOHHBL. OnpeneneHne 3aTpaT SHEPIHMM Ha PA3ICIICHHE CMECH B KOJIOHHE. OmnpeneneHne 4uciia
TapesioK B KOJIOHHE. ..
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4. Cneyuanvhble 60NpOCHI

4.1. BciomorateapHOE 000pyI0BaHKE TEIUIOUCIIONB3YIOIIMX YCTaHOBOK. [10100p OCHOBHOTO 1
BCIIOMOTaTeILHOTO 000PYIOBaHUSL.

OcHOBHbIC BHJIBI ¥ Ha3HAUCHUE BCIIOMOTaTeJIbHOr0 00OpynoBaHMs. Ha3HaueHHWe W OCHOBHBIC
BUJbI KOHACHCATOOTBOJAYHUKOB, IPHUHIHAIL I[eI;’ICTBI/ISI. O60py,Z[OBaHI/I€ AJ1 ICPEMCUICHUA T'a30B U
KHUIKOCTEH, €ro BUJAbI M XapaKTEPUCTUKH. BrIOOp BcromorarenbHOro o0opymoBaHus. OCHOBBI
noadopa u pacyera cTaHAapTHOTO obopynoBanus. [lopsaaok BeiOOpa 000pynOBaHHS U3 KaTaJOTOB.
[ToBepouHBIil pacueT TerIoMacco0OMEHHOT0 000pYyI0BaHUSL.

4.2. MukpoKaHaJbHbIE TETTIOOOMEHHBIE aIapaThl

OO6nacTu NpUMEHEHHUs] MUKPOKAaHAJIBHBIX YCTPOMCTB: YCTpoicTBa ¢ U 0€3 MepeHoca TEIUIOThI.
Oco0eHHOCTH MHUKpPOKAHAJIbHBIX TEXHMUYECKHUX YCTPOMCTB M IPOLIECCOB B HUX. XapaKTEepHbIE
3ajjauu TerjaooOMeHa NMpH TEYEHWU B MHUKPOKaHAJIaX: BIUSHHE TEIUIONPOBOAHOCTU KHMJKOCTU U
CTEHKM BJOJIb OCH KaHaja, BIMSHUE TEPMUYECKOTO CONPOTUBIECHMSI CTEHKHU. OnTUMHU3aLuUs
MHUKPOKaHAJIbHBIX TEIIIOOOMEHHUKOB...

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacuer MHOTOKOpITYCHO BBIITIAPHON YCTaHOBKHU;
2. OmpenesyicHre YUClia TCOPETHUSCKUX TAPEIOK B PEKTU(UKAIMOHHON KOJIOHHE;
3. CymmiipHble ycTaHOBKU. TeIioBoi n MatepuasbHblil OanaHc. PacueT KHHETHKH POLIECCOB
CYILIKH B IEPBOM IIEPUOJIE;
4. Tenyi0BOM pacueT CMECUTEIbHBIX TEII000MEHHUKOB. CKpyOOepsl;
5. Pacuer rperomeit Kamepsl BBIITAPHON YCTaHOBKH;
6. ITocTpoeHue Ga3oBbIX AUArpaMM U AMArpaMM PaBHOBECHS JUISl XKHUJIKHX CMecCei;
7. Pacuer Temio0OMEHHUKOB ¢ opeOpeHneM;
8. Pacyer Tenno0OMEHHUKOB METOZOM CPEIHErO JIOTapU(PMUIECKOr0 TEMIIEPATypPHOTO
Haropa;
9. Konpencaropsl. Pacuer 1o 3o1am;
10. Meroa 3¢ dekTUBHOCTH — YKClia €IMHULL IEPEHOCA;
11. Pacnpenenenue Temneparyp B TEIIIOOOMEHHHKAX;
12. OcHOBHBIE COOTHOILIEHUS Ui pacueTa MpoIecCOB TEMI000MEHa U THAPOIMHAMUKY B
TEIIO0OMEHHBIX ammaparax. Y paBHEHHUs TEIJIOBOT0 OanaHca U TersIonepeayy;
13. PacueTs! pU3MKO-XUMUYECKUX CBOICTB pacTBOPOB cosieil. Onpeenenne TeMnepaTypHbIX
JIETIPECCU;
14. Bnaxusiit Bo3ayx. H-0-muarpaMMa B1ayxHOTO BO3/ayXa.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTanum

Ayoumopiivie KOHCYIbmMauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoncymbTanmmy HampaBlI€Hbl HA BBIMOJHEHHWE pa3/IeIOB KypCOBOTO TMPOEKTa IMOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnisi). B paMkax dYacoB Ha TpyINIOBbIE
KOHCYJIbTallMM pa3OuparoTcsi HauOosiee BaKHbIE YacTH pacueTHBIX 3aJaHuil pasnena "l.
Buzsl TennooOMeHHOro 000pyA0BaHUs U 00IIHE TOIXO0/IbI K UX pacueTy"

2. KoHcynpranuyu HampaBlieHI Ha BBITIOJHEHHE pa3/ieJiOB KypCOBOIO IMPOEKTAa IO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelnsi). B paMkax dYacoB Ha TpyINIOBbIE
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KOHCYJIbTAIlMHM pa30uparoTcs Hambosiee BaKHBIE YAaCTH PACUCTHBIX 3aJaHui pasnena "2.
Tennonepenaronye yCTaHOBKH'"

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaeHue MaTepualioB 1o Kedcam paszzaena "1. Buabl TemiooOMeHHOTro 000pya0BaHMS
1 0011IKe MOAXObI K UX pacueTry"

H~own

OO6cyxaeHre MaTepualioB 1o Keiicam pazjaena "2. Termnonepenaronue ycTaHOBKA"
OO6cyxneHre MaTepuaioB o keiicam pasaena "3. Temmoncnonp3ymmue yCTaHOBKH"
OO6cyxaeHrne MaTepraioB 1o keiicam pasjena "CriennaibHbIe BOIPOCH"

Hnousuoyanvnvie koncyrbmauuu no kypcosomy npoemy /pabome (MKKII)

1. Koncynpranmum mpoBOAsATCsA 1o pasnenay "l. Bumbl TemmooOMeHHOTo 000pymOBaHUS M
o0IIHe MOAXOIbI K X pacyeTy"
2. Koncynpranuu npoBoasaTcs mo pasueny "2. Temnonepenaromuye ycTaHOBKA"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcosast pabora (KP)

Temsr:

- Pacuer u pa3paboTka KOHCTPYKITMH PEKYIIEPATUBHOTO TEIIOOOMEHHOTO anmapara
I'pa¢uk BbINOJIHEHHS KYPCOBOI'0 IIPOEKTA

Henena

1-8 9-12 |13-14| 15 3aueTHas

Paznen
KYpPCOBOT'O
MIPOEKTA

1 2 3 4 3ammra
KypCOBOTO
MIPOEKTA

O0Bem
paszena, %

30 30 10 30 -

BrImmotHeHHBIN
00BeM
HapacTarumM
urorom, %

30 60 70 100 -

Howmep paszpena

Pa3znen kypcoBoro npoekra

1

TennoBou pacyer

KoMmoHoBOYHBIHN 1 FI/I,Z[paBJII/I‘IeCKI/Iﬁ pacyeT

IToaroroska PI13

2
3
4

IToaroroBka ueprexen
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

JTUCIUIUTUHBI (B

O1neHo4HOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3annaHupOBaHHBIEC PE3yabTaThl 00yUEHUs IO JUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB 1.3.1)
11234

3HaTh:
OCHOBHBIE TEPMHHBI, ONIPEICICHUS U OHATUS (IPUMEHUTEIBHO K KomnnokBuym/KomnokBuym «OCHOBBI
TEIJIOMacCOOOMEHHOMY 000pYI0BaHUIO PEAIPUATHI), OCHOBHBIE V-3 + | 4+ | 4+ | 4 | MPOCKTHPOBAHUS U pacyeTa
BU/JIBI TEIUIOHOCHUTENICH, IPUMEHIEMbIE B TEINIOMAacCOOOMEHHOM ' TEMI000MEHHBIX annapaToB)
000pYJIOBaHUH, X CBOICTBA M XapaKTEPUCTUKU
OCHOBHBIE METO/IbI pacueTa TerIoMaccoOOMEHHOTO 000pyI0BaHUS TectupoBanue/Tect Nel
MPEANPUATHH, BXOIALIETO B COCTaB OOBEKTOB TEIJIOIHEPIEeTUKU U V-3 + |4 «Knaccudukanus TenaooOMeHHOTO
TEIJIOTEXHUKHU ' o0opynoBanus. OCHOBHBIE OIMPEICICHUS

Y TIOHSITUSD»
Ymern:
aHAJIM3UPOBATh U UCIIOJIb30BaTh HH(GOPMAIUIO O HOBBIX THIAX U Konnoksuym/KomnokBuym «OCHOBBI
KOHCTPYKIHUAX TEIIOMAcCOOOMEHHOT0 000py/JOBaHuUs, IPHUHLIMIIAX UX NJI-3nk-1 + |+ |+ IIPOEKTUPOBAHUS U pacueTa
JeMCTBHSI, METO/IaX MX pacyeTa v NPOEKTUPOBAHUS TEMI000MEHHBIX allapaToB»
HCIO0JIb30BaTh MPOrPaMMBbl PACU€TOB XapaKTEPUCTUK Konnoksuym/KonnokBuym «OCHOBBI
TEIIOMAacCOOOMEHHOT0 000pYy/JOBaHUS N-3nk-1 + | + | + | + | OpOCKTUPOBAHHUS U pacyeTa

TETJIOOOMEHHBIX armnapaToBy
paccUnTHIBaTh OCHOBHBIE PEKUMHBIE U KOHCTPYKTHBHBIE ITapaMETPbl Konrponsnas padora/KoHTponabHas
TEIJIOMCIIOJIB3YIOLIET0 TEMIOMAcCOOOMEHHOT0 000PYOBAHUS VT-3mc + + 14 pabota Ne2 «Pacuer BbIIapHBIX,
(CYIIMIBHBIX, BBITAPHBIX, IEPETOHHBIX YCTAHOBOK, PEKTU(UKAIIMOHHBIX ' CYIIWJIBHBIX U IIEPETOHHBIX YCTAHOBOK»
KOJIOHH)
MIPOBOJIUTH MTOI00P PEKYNEPATUBHOTO U PEreHepaTUBHOIO Konrponsnas padora/KonrposnabHas
TEMI000MEHHOTO 000pYI0BaHUS, BHIITYCKAEMOI'0 OTE€UECTBEHHBIMU U pabota Nel «Pacuer pexynepaTUBHBIX
3apyOeKHBIMU MPEANIPUITUIMH, B COOTBETCTBUU C UX VT-3mc1 + |+ TEII00OMEHHUKOBY,
(GYHKIIMOHAJIBHBIM Ha3HAYCHHEM U TPeOyeMbIMHU XapaKTEpPUCTUKAMH, a ’
TaK)K€ IPOBOAUTD TEIUIOBBIE U TMIPABIMUECKHUE PACUETHI
TETTI000OMEHHOT0 000PYIOBAaHUS M €T0 OTJCIHHBIX JJIEMEHTOB
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pacCUUThIBATE IPOUECCCHI CMEIICHUS B CMECUTCIIbHBIX

TectupoBanue/Tect No2 «IlapameTpbl

WU J-3mk-1
TEIIOOOMEHHHUKAX U alllapaTax BJIaKHOI0 BO3/1yXa A BJIQKHOT'O BO3/IyXa»
COCTaBIIATH M PACCYMTHIBATL YPABHEHHMS TEILIOBOrO Oalanca u Komnoxksuym/Komnoksuym «OCHOBEI
TEIIONEPENaUH Uil TEIIO0OMEHHOrO 000PYI0BAHUS PA3IMIHOIO N /T-3mx-1 HPOEKTUPOBAHUSA U pacyeTa

HasHa4YCHUA

TEIMI000MEHHBIX alirrapaToB»

15




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas pabora Nel «Pacyer pekynepaTHBHBIX TEILIOOOMEHHUKOBY, (KoHTpombHas
pabora)
2. Konrtponbnas padora Ne2 «Pacyer BbIapHBIX, CYIIUIBHBIX U MIEPETOHHBIX YCTAHOBOKY
(KonTpoawsHas pabora)
3. Tect Nel «Knaccudukanus temnoodMeHHoro o6opyaoBanusi. OCHOBHBIE ONPEICICHUS U
nousatus» (TectupoBanue)
4. Tect Ne2 «Ilapamerps! Bnaxxnoro Bo3ayxa» (TectupoBanue)

Dopma peanuzauuu: CmemanHas Gopma
1. KonnokBuym «OCHOBBI IPOEKTUPOBAHUS U pacyeTa TEIII00OMEHHBIX alnapaToB
(KomnokBuym)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUiiokeHueM b.

4.2 TIpoMe:KyTOYHASI ATTECTAIUS 110 TUCHHUIIHHE
Oxzamen (Cemecmp Ne7)

Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBJsIrOIUX. B

MPUJIOKEHUE K TUTJIOMY BBIHOCUTCSI OLIEHKA 32 7 CEMECTP M 32 KypPCOBOM MPOEKT

Kypcosas paboma (KP) (Cemecmp Ne7)

OneHka 3a KypcOBOM IpOEKT ompenensercs B CcOOTBeTCTBUU C [lonokeHuem o OamibHO-
peiituHroBoi cucreme ans cryaeHtos HMY «MOW». B mpunokeHue K IUILUIOMY BBIHOCHUTCS

OLICHKA 33 7 CEMECTp U 3a KypPCOBOM MPOEKT
B auriiioM BeICTaBIISIETCSI OIICHKA 32 7 CEMeCTp.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. IIpoMBINIIIICHHBIE TETIOMAaCCOOOMEHHBIE TIPOIIECCH i YCTAHOBKH | Y YeOHHK ISl BY30B I10
cneunanbHocTd "[IpombinuieHHast Terosnepretuka” / Pen. A. M. baknacros . — M. :
Oneproarommsaar, 1986 . — 328 c.;

2. JIe6enes, I1. /1. Teroucnonb3yromnye yCcTaHOBKH TPOMBIIUICHHBIX MPEANPUATHH (KypcoBoe
MIPOEKTUPOBaHME) : YueOHOoe mocobue /st sHepreTuyeckux By30B U (akynbretoB / [1. J1. Jlebenes,
A. A. llykusn . — M. : Dueprus, 1970 . —408 c.;

3. Pacuer kK0xKyXOTpyOHBIX TEIJIOOOMEHHBIX aIlapaToB : yueOHOE MOCOOHE MO KypCcy
"TensoMmaccooOMeHHOE 000pyAoBaHKe MpeanpusaTHil" no Hanpasienuto 13.03.01
"Terosnepretuka u terorexnuka" / A. b. I'apses, E. I1. Banyesa, A. 0. Mackunckas, O. E.



[Tpyn, Hau. uccnen. yu-t "MOU" (HUY"MBHN") . — M. : U3x-8o MDOU, 2019 . — 84 c. - ISBN 978-
5-7046-2199-7 .

http://elib.mpei.ru/elib/view.php?id=10983;

4. TennosHepreTrka U Teriorexuuka: Ku.4. [IpomblliuieHHas TEIIOAHEPreTHKA U TEIJIOTEXHUKA :
cupaBoyHuk / A. M. baknactos, u ap. ; O6m. pen. B. A. I'puropses, B. M. 3opus . — 2-¢ u3n.,
nepepad . — M. : DHeproaromusaar, 1991 . — 588 c.;

5. Conopos, A. I1. TerumomaccooOMeH B SHEPreTHUECKUX yCTaHOBKAX. MHKEHEpHbBIE METO b
pacdera. DJIEKTPOHHBIN Kypc : ydeOHoe mocobue 1o kypcam "Temnomaccooomen",
"TermtomaccoodbMeH B o6opynoBanuu ADC" o HampaBieHusM "SaepHast SHEpreTHKa |
termodusuka”, "Termosnepreruka u terorexauka' / A. I1. Comonos, Ham. uccnen. yu-t "MD"
(HUY"M3BHN") . — M. : U3n-Bo MU, 2015 . — 124 c. - ISBN 978-5-7046-1636-8 .
http://elib.mpei.ru/elib/view.php?id=6989;

6. ABepkuH A. I'.- "'|-d-quarpamma BiIa)KHOTO BO3JlyXa U €€ IPUMEHECHHUE P POCKTUPOBAHUH
TEXHUYECKHX ycTpoucTB", (2-€ usm., crep.), M3mparenscrBo: "Jlans", Cankr-IlerepOypr, 2022 - (192
c.)

https://e.lanbook.com/book/222629.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpamM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Buneokondepenunu (Maitna, Coepmxkas, BK u op).

5.3 UnTepHeT-pecypcesl, BKIOYas MpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMAIMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

. Hayunasi 3;iekTpoHHasi 6ubamoreka - https://elibrary.ru/

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

. Baza nannbix Scopus - http://www.scopus.com

. HammmonanbHas 3nekTponHas 6udamoreka - https://rusneb.ru/

. DaexTponHasi 6udsmoreka MIU (36 MIM) - http://elib.mpei.ru/login.php

. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJILHOI 3a1UThI PD -
https://rosmintrud.ru/opendata

9. bBa3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

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

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

~NOoO Ok, WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopun, OcHamenne
HanMMeHOBaHHUe
Y4eOHble ayAUTOPUH IS I'-407, Yuebnas rnapTa, CTOJ Ipenoaasarenis, CTyj, JOCKa
MPOBEJCHUS JICKIIMOHHBIX ayJIATOPHUS MeJOoBast
3aHATHU U TEKYLIETO
KOHTPOJIA
Y4eOHble ayAUTOPUN JUIS I'-406, Yuebnas rapTa, CTOJ IpenoaaBareis, CTyj, JOCKa
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MIPOBEICHUS TIPAKTHICCKUX
3ansatuii, KP u KII

ayuTopus

MEJOBasi, KOMIIBIOTEPHAs CETh C BBIXOJIOM B
HHTtepHeT, MyJIbTUMEIUUHBINA IIPOEKTOP,

JKpaH
VYyebHble ayIUTOPUU AJIs I'-407, Yuebnas rapTa, CTOJ NpernojgaBaTeis, CTyl, T0CKa
IPOBECHUS ayuTopus MenoBas
IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus nis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOI pabOThI KommbrorepHsiit MUCHbMEHHBIN, BEIlIaaKa JJIsl OJICXK/IbI,

YUTaIbHBIN 3aJ1

KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
KOMIIBIOTEP MEPCOHATIBHBIN, TPUHTED,
KOHJIUIIUOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

B-104-1, Kabuner
COTPY/AHHUKOB Kag.

CTOJI, CTYJI, IIKad AJs JOKYMEHTOB,
KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,

"TMITV" KOJIOHKHU, MHOTO(YHKIIHOHAIBHBIN IIEHTP,
KOMITBIOTEP NEPCOHAIBHBIN
[Tomerenus st XpaHEeHUst B-02, ApxuB CTeJUIaX ISl XpaHEHUsl KHUT, CTOJI JIJIst

000py1I0BaHUS U Y4€OHOTO
WHBEHTApPs

paboThI ¢ JOKYMEHTaMHU, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TemomaccooOMeHHOE 000pyI0BaHNE

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Tect Nel «Knaccudukamnus remioooMeHHoro o6opyaoBanus. OCHOBHBIE ONPEICIICHUS U
nousitus» (TectupoBanue)

KM-2 KontpomasHas pabota Nel «Pacder pekynepaTUBHBIX TETUIOOOMEHHUKOBY, (KoHTpobHAs
pabora)

KM-3 Tect Ne2 «ITapamerpsl Biaxxnoro Boznyxa» (TectupoBanmue)

KM-4 KontposbHas pabota Ne2 «Pacuer BpIapHBIX, CYIIMIBHBIX U [IEPETOHHBIX YCTAHOBOK)
(KonTpoawsHas pabora)

KM-5 KomnokBuym «OCHOBBI IPOEKTUPOBAHUSA U pacyeTa TeII000MeHHbIX annaparoBy (KommokBuym)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHbl KM: L 2 3 4 >
pasnena Henens 4 8 10 14 11
KM:
1 Bunb! TerinooOMeHHOTO 000pyIOBaHUS M O0IIIHE
HOJXO/bI K UX pacueTy
ObnacTu npUMEHEHHS U KJIACCH (UKL
TEMI000MEHHOT0 000pYI0BAHNUS TETIJIOBBIX
11 AJIEKTPOCTAHINM, TEIJIOBBIX CETEH, IPOMBIIUICHHBIX + + + + +
TEXHOJIOTUYECKUX YCTAaHOBOK, MHKEHEPHBIX CUCTEM
31aHHM.
19 Bupsl 1 MeTo/1bI pacyera TernioMaccoOOMEHHOTO + + + +
' 00opyIoBaHus
2 Tennonepenaromue yCTaHOBKU
2.1 PekynepatuBHbIe TEIII000OMEHHBIE anmmapaTsl + + +
2.2 PerenepatuBHbIe TEIII000MEHHBIE anapaThl + + +
2.3 CMmecuTenbHbIE TeI00OMEHHUKN + +
3 TermIoncoIb3yIoINe YCTAHOBKH
3.1 BrinapHble ycTaHOBKH + +
3.2 CymunpHble YCTaHOBKH + +
3.3 [leperonnsle 1 peKTU(UKAIIMOHHBIE YCTAHOBKU + +
4 CrneunanbHble BOIPOCHI
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BcnomoratensHOe 000pyI0BaHuE

4.1 TEIUIOMCIIONB3YIOIUX YcTaHOBOK. [Tog0op ocHOBHOTO + +
Y BCIIOMOTaTeIhbHOTO 000PYIOBAHHSI.

4.2 MukpokaHaJIbHBIC TEIIIO0OMEHHBIC aImapaThl +

Bec KM, %: | 15 25 15 20 | 25

20




BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

TemomaccooOMeHHOE 000pYyI0BaHKE

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 KoHTpoJib BBIIOIHEHUS TEIJIOBOIO pacyeTa
KM-2 KoMIOHOBOYHBIN M THAPABIMYECCKUI pacueT
KM-3 Tloaroroska PIT3

KM-4 TloaroroBka uyepTexeit

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro npoekra/KypcoBoi KM: 1 2 3 4
pasnena paboThI Henens 8 12 14 15
KM:
1 TennoBoii pacuer +
2 KoMnoHOBOUYHBIH U THAPABINYECKUN pacyeT +
3 IToxroroska PII3 +
4 IToaroroBka ueprexen +
Bec KM, %: | 30 30 10 30
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