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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ieap ocBOCHHSA TMCUUIIMHBI. O3HAKOMIICHUE CTYACHTOB C IyTAMM PEIICHUS aKTyaJbHBIX 3a4a4
TEIJIOMaccOOOMEHa JAJIsl arperaToB U CUCTEM aBHALMOHHON U KOCMHUYECKOIN TEXHUKH

33[{3‘11/1 AUCHHUITIMHbI

- *U3y4EHHE OCHOBHBIX MPOOIIEM B 00aCTH MPOLIECCOB TEIIO- M MACCONIEPEHOCA B YCIOBUSX
BBICOTHBIX U1 KOCMUYECKHUX TOJIETOB;
*M3y4YeHHE OOIMX METOJIOB PacYETa KOMIAKTHBIX TEIIIOOOMEHHUKOB;

*(¢hopMUpOBaHUE HABBIKOB OMPEEICHUS TEMIIEPATYPHBIX MOJIEH B TEINIOOOMEHHHUKAX MPH MPSIMOTOKE,
IIPOTUBOTOKE, NEPEKPECTHOM TOKE U IPU CII0)KHOM OTHOCUTEJILHOM JIBUKEHUH TEIJIOHOCUTEIIEH;
*(¢hopMUpOBaHUE HABBIKOB OMPEEICHUS TEPMUUECKOM 3P PEKTUBHOCTH KOMIAKTHBIX TEIIOOOMEHHUKOB
IIPH HAJIMYUU ¥ OTCYTCTBUU (ha30BBIX MIPEBPAICHHI;,
*H3y4yeHHUE METO/la pacueTa KOHCTPYKTUBHBIX U (PYHKIIMOHAIBHBIX XapaKTEPUCTUK XOJIOAUIBHO-
CYIIMJIBHBIX arperaToB Mpu padoTe B HEBECOMOCTH;
*H3y4yeHUE METO/a pacueTa KOHCTPYKTUBHBIX U (PYHKIIMOHAIBHBIX XapaKTePUCTUK KOCMHUECKUX
paZuaMoOHHBIX TEINIO0OMEHHUKOB,;
*03HAKOMJICHUE C OCHOBAMHU TEOPUU M pacuéra MOJISPHBIX TEIJIOBOJOB (3aMKHYTHIX UCHIAPUTEIBHO-
KOHJICHCALIMOHHBIX YCTPOICTB)..

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHus

[IK-4 Cniocoben
paccUYMTHIBATh U
POEKTHPOBATH CHCTEMBI
00eCIeYeHHS TETUTOBBIX
peXUMOB pabOThI
o0opy0BaHus ¥ MPHOOPOB
JUIsl 0OecTieyeHHs UX

3¢ hexTUBHON, HAIEKHON U
0e30macHoOi paboThI

N1-1nk-4 Beibupaet cuctembl
o0ecrneyeHus TeII0BbIX
pPEXUMOB 000py/I0BaHUS B
3aBUCUMOCTH OT €0 THIIA,
TEXHUYECKHUX XapaKTEPUCTHK H
PEKUMOB PabOTHI

3HATK:
- THUIIbI TGHJIOO6MCHHI)IX ManI/ILI, BUIbI
OTHOCHUTEJIBHOTO IBMKEHUS
TEIUIOHOCHUTEIICH.

YMETh:
- paccUMTHIBaTh KO3(PPULIHEHTHI

TEIIONEPE1ady IPOU3BOJIBHON
TEII00OMEHHOM MaTpUIIbI.

IT1K-4 Crocoben
paccUMTHIBATh U
MPOEKTUPOBATH CUCTEMBI
00ecIeYeHNs TEeIIOBBIX
PEKUMOB PaOOTHI
o0opyoBaHus U NpuOOPOB
JUIsL 00eCIIeUeHUS UX

3 PeKTUBHON, HATIEKHOU U
6e30macHoit paboThI

N-2nk-4 [IpoBOAUT TeIIOBBIE
Y TUAPABINYECKHE PACUCTHI
00BEKTOB TEIJIOIHEPTETUKU U
TETUIOTEXHHUKH U CHCTEM
o0ecreyeHns TeIIOBbIX
PEXKUMOB PabOTHI
o0opynoBaHus

3HATh:
- TeMJI00OMEHHBIE YCTPOICTBA CUCTEM
TepMOCTaOUITU3AITIH.

YMETh:
- IPOU3BOJIUTE PACUYET TEIJIOBOM HArpy3Ku

TEII000MEHHUKA 3a/laHHOM KOHCTPYKIINH,
JIOKQJIbHOHM TeMIIepaTyphbl Pa3AeInuTEIbHON
CTEHKH, TEMIIEPATYPHOIO OISl OJTHOTO U3
TEIJIOHOCUTEIIEH B 3aJaHHOM CEYEHUU I10
X0y MOTOKa JJIs1 U3BECTHBIX MCXOJHBIX
JIAaHHBIX 110 TEMIIEpATypaM U pacxoaam
TEIUIOHOCHUTEIICH;

- IPOU3BOJIUTH IPOEKTHBIM U TOBEPOYHBII
Pacy€ThI XOJIOAUIBHO-CYILIMIBHOTO
arperara.

T1K-4 Criocoben
paCC‘II/ITI)IBaTI) %1
IPOCKTHPOBATH CHCTEMbI

N JI-3nk-4 CocTaBisier,
COTIOCTABJISIET U BbIOMpaeT
CXEMBI CUCTEM O0eCTIeYeHHs

3HATh!
- BApMAHTBI CXEM CHCTEM 0OecreueHus
TEIUIOBBIX PeKUMOB, o6opynoBanue COTP
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Kox n HanmMeHoBaHHe Koxa n HaumMeHoBaHue 3anIaHHpPOBaHHBIE Pe3yJIbTATHI 00y4eHUsI
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

o0ecreyeHus TeIIOBbIX TEIUIOBBIX PEKUMOB JUIs PAa3JIMYHBIX YCIOBUH KCILTyaTalluy,

PEKUMOB PabOTHI OCHOBBI TEOPUHU U PACUETA MOJIIPHBIX

o0opyoBaHus ¥ NpHOOPOB TEIUIOBO/IOB.

JUIs1 00ECTIeYeHUS UX

3 PeKTUBHON, HATIEKHOU U YMETh:

6e3omacHoil paboThI - paccuuThIBaTh TPEOYEMYIO IOBEPXHOCTD
paxuanoHHOIO TeJI000MEHHUKA IS
3a/IaHHOY TEIJIOBOM HATrPY3KHU U
TpeOyeMoil HaIEKHOCTH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DHeproobecnedenne npeanpustuid. TermmomaccooOMeHHbIe TIporiecchl U yctaHoBku (manee — OITOID),
HanpasneHus: noarotosku 13.04.01 TermnosHepreTHKa U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMUsI: BBICIIEE
o0Opa3oBaHH€ - MarucTparypa.

basupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUs.

Pe3ynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 WHxeHepHbIe METOABI 14 1 2 - 2 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmpoio:
MIPOEKTHPOBAHUS IToBTOpeHne MaTepuaa 1o pasaeiny
KOMITaKTHBIX "MHXeHepHbIe METO bl TPOCKTUPOBAHUS
TEII00OMEHHUKOB KOMITaKTHBIX TETJIOOOMEHHHKOB"
11 WHxeHepHbIe METOABI 14 2 - 2 - - - - - 10 - Ilodzomogka pacuemuvix 3a0anuii: 3a1aHus
MIPOEKTHPOBAHUS OpPUEHTHPOBAHBI HA PEIICHUS MUHU3aaY 110
KOMITaKTHBIX pasgeny "MHxeHepHbIE METOABI
TETI000MEHHHUKOB MIPOEKTUPOBAHMS KOMITAKTHBIX
Ter1000MeHHUKOB" . CTYAeHTH HEOOXOIMMO
MOBTOPUTH TEOPETHUECKUI MaTepHall,
pa3o0path NpUMeEpHI PEIICHNST aHATOTHYHBIX
3aj1a4. IPOBECTU pacyeThl 110 BAPHAHTY 3aTaHUs
U cJleNaTh BEIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIEIYIONNe YIPaKHEHUS:
BbIBOA ypaBHEHUH TeIuIONEpeNaun 1JIs
HECTAHAAPTHBIX TEMIO00OMEHHBIX MAaTPHIIL
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], rmaBa 1
[2], 3-60
[4], 5-360
[7], 5-220
2 TemneparypHsbie 1oJis B 22 4 - 8 - - - - - 10 - Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
KOHCTPYKLHMSX OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
KOMITaKTHBIX pa3zgeny "TemneparypHbie OIS B
TEIUIO0OMEHHUKOB U MIX KOHCTPYKIHUSAX KOMIIAKTHBIX TEIUIOOOMEHHUKOB
TepMHUUECKas 1 uX TepMudeckast 3p¢peKTUBHOCTE" . CTyIEeHTHI
3¢ PEeKTUBHOCTH HE00X0IMMO MOBTOPUTH TEOPETUIECKUN
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2.1 | TemneparypHbIe 1O B 22 10 Marepuall, pa3odpars IpUMepHI PEIICHHs
KOHCTPYKIIUSIX aHAJOTWYHBIX 33/1a4. TIPOBECTU PacUETHI 10
KOMITAaKTHBIX BapUaHTYy 3a/IaHUs U CAENaTh BEIBOABL. B
TEMI000OMEHHHUKOB U X Ka4eCcTBE 3a/IaHHS HCIIOIB3YIOTCS CIIeIYIOIINE
TepMHUYECKast yrnpakHeHus:: Pacuér TemreparypHsIx mojei u
3¢ (HeKTHBHOCTD 3¢ PEKTHBHOCTH B KOHCTPYKIIUIX
TEIUI00OMEHHUKOB
H3yuenue mamepuanos 1umepamypuolx
UCHOYHUKOB:
[1], rnaBa 2
[3], 3-36
3 OcobeHHOCTH 19 10 Ilodzomogka pacuemupix 3adanuii: 3a1auus
KOHCprKHI/Iﬁ )4 OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
pacuéTa X0NoAUIbHO- pazzeny "OcoOEHHOCTH KOHCTPYKIUH 1
CYIIMJIBHBIX arperaTtoB pacuéra X0oJI0qMIbHO-CYIIMIBHBIX arperaTton'.
3.1 OcobeHHOCTH 19 10 CryaeHTbl He0OXO0MMO MOBTOPUTH
KOHCTPYKIIUH U TEOPETHUYECKUI MaTepHal, pa3o0paTh MPHUMEPHI
pacuéra XoJI0JUIbHO- PeLICHUS aHATIOTMYHBIX 33/1a4. IPOBECTH
CYUIMIBHBIX arperaTton pacyeTsl 10 BapUAHTY 3aIaHUsI U CIETaTh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
crepymomipe ynpaxuenus: [IpoekTHbli (10
CYXOMY BO3/IyXy) U TIOBEPOUHBIi (110 BIAXKHOMY
BO3J1yXY) Pacu&T XOJIOIUIbHO-CYIIHIBHOTO
arperara
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], rmaBa 3
4 TemooOMeHHbIE 16 10 Ilodz0mogKa K KOHmMPOALHOU padome:
yCTpo#cTBa CHCTEM W3y4yeHue marepralioB 1o pasjieiny
TEPMOCTAOHITH3AIIH Tem1000MeHHbIE YCTPONUCTBA CUCTEM
PaIHOdIEKTPOHHBIX TEPMOCTAOMIM3AIIHH PAUOIIIEKTPOHHBIX
ipudopoB puOOPOB ¥ MOJATOTOBKA K KOHTPOJILHOH pabore
4.1 TemnmooOMeHHBIE 16 10 H3yuenue mamepuanog 1umepamypHsix
YCTPOWCTBA CHCTEM UCIOYHUKOB:
TEepPMOCTAOMITM3ALINH [1], rmaBa4
PaarodJICKTPOHHBIX
pubOpoB
5 Pannanonusie 18 10 Iloozomoexa pacuemmnpix 3ad0anuii: 3ananus
TCHHOOGMCHHI/IKI/I OPHUECHTHUPOBAHBI HA PCIICHUA MUHU3a1a4 110
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KOCMHUYECKHX pazneny "PaauannoHHble TEIJI00OMEHHUKN
annaparoB KoCcMHUecKHX annaparos". CTyAeHTH
5.1 Papnannonnsie 18 2 - 6 - 10 - HEOOXO0/IMMO TTIOBTOPUTH TEOPETUUECKHH
TETI000MEHHHUKH Marepuall, pa3odpars NIPUMEPHI PEIICHHS
KOCMHUYECKHX AHAJOTUYHBIX 337a4. TIPOBECTH PACUETHI IO
anmnapaToB BapuaHTy 3a/laHNA U CAENATh BEIBOAEL. B
Ka4ecTBE 3a/laHHA HCIIOIb3YIOTCS CIIETyOIINe
ynpakHeHus: IIpoekTHbli pacuér
KOCMHYECKOTO PaJHalliOHHOTO
TETI000MEHHHKA
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], rnaBa 4
[5], 5-50
6 OCHOBBI TCOPHUH U 19 3 - 6 - 10 - Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
pacuéTa MOJISIPHBIX IToBTOpenne maTepuana 1o pasaeny "OCHOBBI
TETJIOBOJIOB TEOPHH U pacyéTa MOJISIPHBIX TEIUIOBOAOB" TI0
6.1 OCHOBBI TEOpPHH U 19 3 - 6 - 10 - TemMe CXeMBbI CHCTEM 00eCTIeYeHHsI TETIOBBIX
pacuéra MOJIIPHBIX pexxumoB, obopynosanre COTP mis
TETJIOBOJIOB Pa3INYHBIX YCIOBHH SKCILTYyaTaIl[H, OCHOBBI
TEOPHH U pacyéTa MOJISIPHBIX TEIUIOBO/IOB
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[6], 5-255
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 05 93.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Huotcenepnvie memoovl npoeKmuposanus KOMNAKMHbIX Meni1000MeHHUKO8

1.1. UnxxeHepHbIe METOAbI TPOEKTUPOBAHUS KOMITAKTHBIX TEMII00OMEHHUKOB

OO6mme BONpPOCHl MPOEKTHPOBAHUSI  TEIUIOMACCOOOMEHHBIX  amnmaparoB. TpeOoBaHus,
IpeIbsBIsEMble K TEIUIOMACCOOOMEHHBIM YCTPOMCTBAM CHCTEM HCKYCCTBEHHOIO KJIMMaTa
pa3nuuHOTO HasHaueHus. Kiaccudukanus TErIOOOMEHHBIX —ammaparoB, TMPUMEHSEMBIX B
CHEIHMANIbHBIX CUCTEMaX MCKYCCTBEHHOIO KJIMMaTa M MX HazHayeHHe. OCHOBHBIE XapaKTEPUCTHKU
KOMIIAKTHBIX  TEIUIOOOMEHHUKOB W  MeToAbl uX onpeneneHus. OcobOeHHocTn pacuéra
ko3 purmeHToB TerIonepeadn u a¢ddexTuBHOCTH OpeOpPEHHBIX MMOBEPXHOCTEH
ABTOMaTH3UPOBAHHOE TPOCKTUPOBAHUE TEIIIOOOMEHHBIX almmapaToB. BIIOK-CXeMBl MAaIlIMHHBIX
METOJIOB IPOEKTUPOBAHUSA TEIJIOOOMEHHBIX allapaToB C Y4Y€TOM OTHOCHTEIBbHOCTH JIBUYKEHUS
MOTOKOB W (ha30BBIX MPEBPANICHUIA TEIJIOHOCUTENCH. YUeT OrpaHWYCHH Ha TCOMETPUUYECKUE U
GbyHKIIMOHATbHBIE TAPAMETPHI.

2. Temnepamyphble noJs 8 KOHCIMPYKUUAX KOMIAKMHBIX MEenJ1000MEHHUKO8 U UX MepMUYecKdsl
achpexmusrocmo

2.1. TemnepatrypHbI€ MMOJIS B KOHCTPYKIUSAX KOMITAKTHBIX TEIUIOOOMEHHUKOB U UX TEpMHUUECKast
3 PEKTUBHOCTD

Meroasl ananu3za W BbIOOpa MOBEPXHOCTEM TeriooOMeHa. MeTonbl — OnpesesieHus
s dexTUBHOCTH TemI000MeHa OpeOpPEeHHBIX MOBEPXHOCTEH, aHAINU3 OJHOMEPHBIX U JBYXMEPHBIX
TEMIIEpATypHBIX TMOJEH B TEIUVIOOOMEHHUKAX JUIA Pa3IUYHBIX YCIOBUU TEIJIOOOMEHA C
OKpYXKarollled Ccpefod, pa3IMYHbIX CXEM OTHOCUTEIBHOTO JIBIDKEHUS TEIUIOHOCHTENEeH U
Pa3IUYHOTO XapakTepa IMOTOKOB B TJIaJKOKAHAIBHBIX U JKATIO3UHHBIX ropax u MpHU MOMEPEUHOM
OMBIBaHMU TpyOHOro myuka. I[IpoekTupoBaHHe BO3AYIIHO-)XKUJIKOCTHBIX HCIAPUTEIbHBIX
TEIIO0OMEHHUKOB, TPEIHA3HAYCHHBIX JJIsi PAaOOTHl B YCIOBHUSX IEPErPy30K M HEBECOMOCTH.
CrocoObl cemapanuy BiIard B UCHAPUTENbHBIX TEMIOOOMEHHUKaxX. KanmwmnspHble W MIEHOYHBIC
ucraputen.  OCOOGHHOCTH  MPOEKTUPOBAHHUS  TOTUIMBO-BO3AYIIHBIX  TEINIOOOMEHHHKOB.
MHOromnoTouHbIe TeMI000MEHHUKH.

3. Ocobennocmu KOHCMPYKYULL U pacyéma XOJZO()ZUZbHO'CVWZUlele azpezamos

3.1. OcobeHHOCTH KOHCTPYKIUI U pacyéTa X0JI0ANIbHO-CYILIMIBHBIX arperaTroB

CreuuanbHble TEMJIOTEXHUYECKUE YCTPOHMCTBA CHCTEM OOECHEeYeHHs TEIIOBOr0 pexuMa
KOCMHMYECKHX anmaparoB. TermnooOMeHHUKH BIaKHOTO Bo3ayxa. HazHaueHue u mpuHIUI paboThI
XOJIOIMIBHO-CYIIMIIBHBIX ~ arperatoB. (OcoOE€HHOCTM KOHCTPYKIIMM W  METOJOB  pacdeTa
KOHJIEHCATOPOB ocymuTeneil. MeTopl ynaneHuss u coopa KOHAEHCaTa B YCIOBUSX HEBECOMOCTH.
OcHOBBI pacueTa KanWUISIPHBIX KOHJIEHCATOPOB.

4. Tennoobmennvle ycmpoucmea cucmem mepMocma6quu3auuu Daau03ﬂ€Km00HHblx I’ZUM6OU08

4.1. TennooOMeHHbIE YCTPONCTBA CUCTEM TEPMOCTAOMIIN3ALINN PAIMOIEKTPOHHBIX TPUOOPOB

Metonel  pacueTa  HMCHAPUTENBHBIX W MPOTOYHBIX  TEPMOIUIAT A OXJIAKICHUS
paIuo3IEeKTPOHHOro o00opynoBanus. OmnpeneneHre TeMIEpaTypHbIX IOJeHl B 30HE I0JBOJAA
TEIUIOTHI.

5. Pa()uauummble Mena1000MEeHHUKY KOCMUYECKUX annapamoe

5.1. PannanmoHHbIe TEIUIOOOMEHHUKH KOCMHYECKUX arrmapaTroB



Knaccugukanuss KOHCTPYKUMH paguaTopoB-u3mydyaTened. DPQPEeKTHBHOCTh H3IIyYAIOMINUX
pebep. OnTuueckre CBOMCTBA H3JIYYAIONIUX MOBEPXHOCTEH M WX BIMSHHE Ha TeMIEPaTypPHBIA
peXuM paguaTopa. MeTolpl pacueTa paJAMallMOHHBIX TEIJIOOOMEHHMKOB. METOIbl AOCTHKEHUS
3aJJaHHOM HAAEKHOCTH IMPH CYIIECTBOBAHUU BEPOSTHOCTU METEOPUTHOTO IPOOOS MOBEPXHOCTH.

6. OcHosbl meopuu U pacyéma MOAAPHbIX Menio80008

6.1. OCHOBBI TEOPUHU U pacy€Ta MOJIIPHBIX TEIJIOBOJOB

@u3nuecKrue OCHOBBI MOJISIPHBIX TEIJIOBOAOB. TeruioBsie TpyObl M 3aMKHYThIE MCHAPUTEIBHO-
KOHJCHCALIMOHHBIE ~ CHCTEMbl Kak MOJIsIpHbIe  TemnoBojbl. [lpuHimmn  ycrpoiictBa U
¢ynkunonupoBanus. Krnaccupukamuss TEINIOBBIX TpyO IO  TeMIEpPaTypHBIM  YPOBHSM,
KOHCTPYKTUBHOMY OGOpPMJICHHIO, OpraHM3allMd JIBWXKEHUS TEIUIOHOCUTENS, Ha3HAuYeHHUIO.
du3nyuecKkue YCIOBHs IEpPEHOCa Tella M Macchl B TEIUIOBBIX TPYOax, PEKUMBI UX PAOOTHL
[IpoekTupoBaHUE TEIUIOBBIX TPYO C TOMOTCHHOW (UTHUIBHOW CTpYKTypod. CTpYKTypHBIE H
NEPEHOCHBIE XApPAaKTEPUCTHKH TOMOTCHHBIX (UTHIBHBIX CTPYKTYp. [HIpoamHaMudeckuii u
TEPMOJMHAMHYECKHI aHallu3 MPOIECCOB MEePEeHOCca TeIla U MacChl B TEIIOBBIX TPyOax ¢ ceTyaToi
(GUTHWIBHON CTPYKTYpOW. AHANMU3 paclpesieieHusl TeMIIepaTyp 1o 30HaM nepeHoca. OrpaHuyeHus
TEIUIONEpeIaloieil CoCOOHOCTH TEIUIOBBIX TpyO. MHXKeHepHble METOABI pacdera CeT4aThIX
TEIUIOBBIX TPYy0 M CHOCOOBI NIpEeACTaBlE€HUs UX pabouumx XapakrepucTuk. Homorpaguueckue
METOJBI pacueTa M TMOCTPOCHHUS pabOUYMX XapaKTepUCTUK U JIMHUH NPOBOJUMOCTH.
[IpoekTrpoBaHrWEe TEIJIOBBIX TPYyO € TeTeporeHHOW GUTHIBHON CTpyKTypoi. OcobeHHocTH
MepeHoca TeIla U Macchl B TEIUIOBBIX TPyOax C aKCHAIbHBIMU U PE3bOOBBIMH KaNMUIUISIPHBIMU
kaHaBkamMHu. CTpyKTypHOE pachpefesieHue >XKUJIKOCTU B €AMHMYHOW KaHaBKe. VHTEHCHBHOCThb
nepeHoca Temlia MpPU HCHApPeHUH M KOHJEHCAIMM KUJIKOCTH Ha pPa3BUTHIX IOBEPXHOCTSIX.
PerynmupoBanue  XapakTepuCTHK  TEIUIOBBIX  TpyO. CmocoObl  peryinmpoBaHusi  pabOdMx
XapaKTepUCTUK TEIIOBBIX TpyO. [loHATHE O UYYyBCTBUTENBHOCTH M TpeAenax pPeryiupOBaHHUS.
Bnusaue Temmeparypel 1 00bEMa HEHTPAIBHOTO Ta3a Ha MPEAeT PEeryIUpPOBAHUS TEMIIEPATYPHI.
OneHka BAMSHUS JaBJICHUS 3aIOJIHEHUS U CIOCO0a OXJIaXJEHUS Ha paboune XapaKTepUCTHUKU
ra3operyipyeMbIX TEIJIOBBIX TPYO.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. UnxeHepHble METO/Ibl MPOEKTUPOBAHUS KOMITAKTHBIX TEIIJIO0OMEHHUKOB.;
2. BeIBOA ypaBHEHHI Temuionepeaun A HECTaHIAPTHBIX TEIII000MEHHBIX MaTpHIL.;
3. Pacuér TemnepaTypHbIX nojiei 1 3p(HEeKTUBHOCTH 0JTHOXO0/10BOTO MIIU JABYXXO0J0OBOIO O
MOTOKaM TEINIOOOMEHHHUKA C MEPEKPECTHBIM TOKOM TETJIOHOCUTEIEH . ;
4. IIpoexTHbIH (IO CYyXOMY BO3AYXY) U MOBEPOUHBIH (110 BIaXKHOMY BO3yXY) pacuér
XOJIOIMJIBHO- CYIIMJIBHOTO arperara.;
5. IIpoekTHBII pacuéT KOCMHUYECKOT0 PaJUallMOHHOTO TEMNIO00OMEHHHKA;
6. Pacuér MOJIIpHBIX TEMJIOBOJOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnenue marepuanoB Mo kericam pasnena "VHXeHepHbIE METOABI MPOCKTHPOBAHUS
KOMITAKTHBIX TEMJI000MEHHUKOB"

2. OO6cyxneHue mMaTepualioB 1o Keiicam paszzaena "TemmeparypHble MO B KOHCTPYKIMSX
KOMITaKTHBIX TEIIOOOMEHHUKOB U UX TepMudeckasi 3pPeKTUBHOCTD"



3. OO6cyxaeHne marepuanoB o kedcam pazgena "OcoOEHHOCTH KOHCTPYKLIMH W pacuéra
XOJIOJINITHO-CYIIIMJIBHBIX arperaTtoB”

4. OOcyxaeHue MarepualioB 1o Kelicam paszaena "TemmooOMeHHBIE YCTpPOWCTBAa CHCTEM
TEPMOCTAOMIIN3ALINY PAIMOTIEKTPOHHBIX TPUOOPOB"

5. OOcyxkneHue MarepualioB 10 Keiicam pas3nena "PanuanuoHHBIE TEIIOOOMEHHUKU
KOCMHMYECKHX aIIaparoB"

6. OOcyxneHnue marepuanoB Mo keiicam pasgena "OCHOBBI TEOPUH U pacy€ra MOJISIPHBIX
TEIIOBOIOB"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armmaHupOBaHHBIC PE3yAbTATHl O0YUEHUS IO TUCITUTUTHHE
(B COOTBETCTBHH C pazjaesioM 1)

Koarnl
WHJIUKAaTOPOB

Howmep paznena
JUCIUILINHBI (B
COOTBETCTBHUHU C 11.3.1)

1/2]3]4]5]6

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3HATE:

THIIBI TEIUIOOOMEHHBIX MarTpul, BUAbBI OTHOCUTCIIBHOT'O
JABHKCHUA TEIIOHOCUTEIICH

W/1-1nk-4

Jomarraee 3aganue/PacuetHoe 3ananue Ne
1 «BbIBO ypaBHEHH TeIIONEpeaaun s
HECTaH/IAPTHBIX TEIJIOOOMEHHBIX MaTPHID)

Konnoksuym/Turel TennooOMeHHbIX
MaTpHll, BUJbl OTHOCUTEIBHOTO IBUKEHUS
TEIJIOHOCUTENIeH

TEIIOOOMEHHBIE YCTPOICTBA CUCTEM TEPMOCTaOMITH3aINN

W/1-2nk-4

Konrponsnas padora/Konrponbnas padora
«TemnooOMeHHBIE ycTpoiicTBA cUCTEM
TEPMOCTAOMIIU3AIIUN»

Jlomamnee 3aganue/PacueTHoe 3aganue Ne
2 «Pacuér TemmnepaTypHbIX MOJIEH U

3¢ (HEeKTUBHOCTH B KOHCTPYKITHSX
TEINIOOOMEHHHUKOB)

Jomainnee 3ananue/Pacuetnoe 3aganue Ne
3 «[IpoexTHBIi (110 CyXOMY BO3yXY) U
MOBEPOYHBIH (IO BIAKHOMY BO3YXY)
pacu€T XOJIOAUIBHO-CYIIUIBHOTO arperaray

BapHaHThl CXEM CUCTEM 00eCIeueHUs TETUIOBBIX PEXXKUMOB,
obopynoBanue COTP nns pa3nuyHbIX yCIOBUN
HKCILTyaTallii, OCHOBBI TEOPUHU M pacu€Ta MOJISIPHBIX
TETJIOBOJIOB

W/1-3nk-4

Homamrnee 3ananue/Pacuetnoe 3amanue No
4 «[IpoeKTHBIN pacuy€T KOCMUYECKOTO
paanaloOHHOTO TEIUIOOOMEHHUKA»

Konnoxksruym/Cxemsl cucteM obecriedeHus
TEIUIOBBIX PEKUMOB, o0opynoBanue COTP
JUISL pa3IMYHBIX YCIOBHUH DKCILTyaTallHH,
OCHOBBI TEOPUHU U PACYETA MOJIIPHBIX
TEIJIOBOJIOB
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YMmern:

paccYuThIBaTh KOA(PPHUIMEHTHI TEeIIoONepeaayn
IPOU3BOJIBHON TEIUIOOOMEHHOM MaTPHIIbI

Jomarraee 3aganue/PacuetHoe 3ananue Ne
1 «BbIBO ypaBHEHH TeIUIONEpEeaaun s
HECTAH/IAPTHBIX TEIIOOOMEHHBIX MATPHUID»

N-1nk-4 JlomamHee 3aganue/PacueTHoe 3aganue Ne
2 «Pacuér TemnepaTypHbIX IOJIEH U
3¢ (PEKTUBHOCTH B KOHCTPYKIIHSIX
TENI1000MEHHUKOB)»
MIPOU3BOUTH IPOEKTHBINA U TOBEPOUHBIN PACUETHI Howmamrnee 3ananue/Pacuetnoe 3amanue No
XOJIOAWJIBHO-CYIIAIIBHOTO arperara VT-21c4 3 «HpoeKTvaﬁ (o cyxoMy BO31yXYy) U
MOBEPOYHBIH (110 BIAKHOMY BO3IYXY)
pacy€T XOJIOAUIbHO-CYIIMIIBHOTO arperara
MIPOU3BOIUTH PACUET TEIUIOBOM HArpy3KH TEIII00OMEHHUKA KonTponbnas pabora/KontposnbHas paboTa
3aJaHHOM KOHCTPYKIMH, JOKAJIbHOW TEMIIEPaTyphbl «TermooOMeHHbIE YyCTPONCTBA CUCTEM
pa3ienUTENbHON CTEHKH, TEMIIEPATYPHOIO MO OJTHOTO U3 TEPMOCTAOUITN3ALIUN»
TEIIOHOCHUTEJIEH B 3aJaHHOM CEYEHUU 110 XOAY IIOTOKA JJIs Ko/1oKkEmyM/CXEMEL CHCTEM 06eCIIeueH A
U3BECTHBIX MCXOIHBIX JHHBIX [0 TEMIIEPATypaM H pacxolam TEILIOBBIX PEXHMOB, 0GopyoBanue COTP
TCIIOROCHTEIIEH N-2m1k-4 JUISL PA3JIMYHBIX YCIOBUH DKCILTyaTalluH,
OCHOBBI TEOPHUH U PACYETA MOJISIPHBIX
TEIJIOBOJIOB
Konnoksuym/Tursl TennooOMeHHBIX
MaTpHll, BUJbl OTHOCUTEIHLHOTO IBUKEHUS
TEIJIOHOCUTEIIEH
paccUYUTHIBaTh TPEOYEMYIO TOBEPXHOCTh PAIUAIIMOHHOTO Homamraee 3aganue/Pacuernoe 3amanue Ne
TEIIO0OMEHHUKA /7Sl 33/IaHHOM TETUIOBOM HArpy3KH u N-3rk-4 4 «IIpoexTHBII pacu€T KOCMHUYECKOTIO

TpeOyemoi HaAEKHOCTH

pagruanoOHHOI'0O TENI000MEHHHUKA
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padota «TernnooOMeHHbIe yCTPOWCTBA CUCTEM TEPMOCTAOMITU3AIII)
(KonTpoawsHas pabora)
2. Cxemsl cucteM o0OecrieueHus! TeIUIOBBIX pekuMoB, o0opynoBanue COTP mis pa3nudnbix
YCIOBHUH HKCIUTyaTallii, OCHOBBI TEOPUH U pacuéTa MOJISPHBIX TeroBo10B (Koioksuym)

Dopma peanmsanuu: [Iposepka 3ananus
1. Pacuetnoe 3aganue Ne 1 «BbiBoA ypaBHEHHMI TeIUIONEpe aun sl HECTAaHAAPTHBIX
TEII000MEHHBIX MaTpully (JomMarHee 3ananue)
2. Pacuetnoe 3aganue Ne 2 «Pacuét TemreparypHbIxX mojiei u 3¢p(heKTUBHOCTH B
KOHCTPYKIUSAX TEIJI000MEHHUKOBY ([lomaliHee 3a1aHue)
3. Pacuetnoe 3amanue Ne 3 «[IpoekTHbli (10 CyXOMY BO3AyXY) U MTOBEPOUHBIH (110 BIAKHOMY
BO3/1yXY) pacuéT XOJ0AUIbHO-CYIIUILHOTO arperatay (Jlomaiinee 3aganue)
4. Pacuetnoe 3aganue Ne 4 «[IpoekTHBINH pacuéT KOCMHUYECKOTO PaualliOHHOTO
TeriooOMeHHukay (Jlomaiinee 3ananue)

®opma peanuzarun: CmemanHas Gopma
1. Tumsl TETUIOOOMEHHBIX MATPHII, BUIBI OTHOCHTEIHHOTO JBUKCHHS TEIIJIOHOCUTEIEH
(KonmnokBuym)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Nel)
Onenka omnpenensercs IO COBOKYIHOCTH pE€3YJIbTaTOB TEKYILErOo KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUH C [lonoxeHnem o OamibHO-peRTHHTOBOM cucteme s cryaeHToB HUY «MOWN».

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CECMECTD.

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

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Cacun, B. {. [IpoekTupoBaHue TETIIOMacCOOOMEHHBIX allapaToB CIEIHATBHBIX CUCTEM
UCKYCCTBEHHOr0 KiumMata. KoHcnekt nekuuit : yuebHoe nocobue o kypey "TermnomaccooOMeHHbIe
anmnapathl CHCTEM UCKYCCTBEHHOTO Kiumara'no HampasiieHuto "Temnosnepreruka” / B. S. Cacun,
Harm. uccnen. ya-t "MOU" . — M. : U3n-Bo MDU, 2012 . — 68 c. - ISBN 978-5-7046-1390-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5010;

2. IToptHoB, B. JI. Pacuer TenminomMaccooOMEHHBIX anmapaToB CHCTEM HCKYCCTBEHHOTO KJIMMATaA :
yuebHoe nocobue 1o kypcy "IIpoMblnuieHHbIe 1 OBITOBBIE YCTAHOBKU M CUCTEMBI
KOHIAMIIMOHUPOBaHUs Bo3ayxa" no Hampasinenuto "Temnosnepreruka” / B. /1. IloptHos, B. 4.
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Cacun, Mock. sHepr. uH-T (MDU TVY) . — M. : U3narensckuii njom MOU, 2009 . — 60 c. - ISBN
978-5-383-00240-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=388;

3. Cacumn, B. 4. [Ipumenenne metona E-N B MammmHHBIX pacyeTax TeIiooOMeHHUKOB / B. S1.
Cacwun, Mock. suepr. ua-T (MOU) . — M .- 1989 .- 36 c.;

4. baxan, I1. . CnpaBounuk no termoooMennsim anmnapatam / I1. U. baxan, I'. E. Kanesen, B. M.
CenuepctoB . — M. : MammHoctpoenue, 1989 . — 366 c. - ISBN 5-217-00400-2 .;

5. I'epacumos /1. H., Moprynosa C. b.- "Teriooomen uznyuenuem", MU3znarensctBo: "Jlans",
Canxr-Ilerepoypr, 2021 - (156 c.)

https://e.lanbook.com/book/176845;

6. I1. 1. Han, /1. A. Peii- "TemmoBbie TpyOst", M3natenscTBo: "DHeprus', Mocksa, 1979 - (271 c.)
https://biblioclub.ru/index.php?page=book&id=601991;

7. A. B. Ununnnaes- "OnTuMu3aiys KOMIIAKTHBIX TUIACTHHYATO-PEOPUCTHIX TEIII000OMEHHUKOB:
IPUMEPBI pacyeTa u cripaBo4yHble MaTepuansl”, M3garensctBo: "HoBocuOupckuii
rocyapcTBeHHbIN TexHu4Yeckuil ynusepcuret", HoBocubupck, 2017 - (224 ¢.)
https://biblioclub.ru/index.php?page=book&id=576630.

5.2 JIulleH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecnieyeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitnn BuaeokoHdpepeHIuu;

5. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMAIMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. HanmoHabHAas 3J1eKTPOHHasi 6udmoreka - https://rusneb.ru/

5. Dnekrponnas 6udmorexka MOU (36 MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HAUMCHOBAaHHE
YueOHbIe ayAUTOPUH IS B-104-3, YuebOnas napTa, CTOJ MperoaBaTes, CTyJ, 10CKa
MIPOBEICHUS JICKIIMOHHBIX aymuTtopus Kad. MEJIOBasi, KOMIBIOTEPHAsI CETh C BBIXOJI0M
3aHATUN U TEKYILETO "TMITY" B MIHTEpHET, MyJIbTUMETUIHBIN TPOEKTOP
KOHTPOJIA
YueOHbIe ayAUTOPUH IS B-104-3, YueOnas mapTa, CTOJ MperoaaBaTes, CTyJ, T0CKa
MPOBEACHUS TPAKTUYECKUX aymuTtopus Kad. MEJ0Bas, KOMIIBIOTEPHAs! CETh C BBIXOJI0M
3anstui, KP u KII "TMITY" B MIHTEpHET, MyJIbTUME TUIHBIN TPOEKTOP
YueOHbIe ayAUTOPUH IS I'-409, Yyebnas napra, CTOJ IpenoaaBaresis, CTy, 10CKa
IIPOBEJICHUS ayIUTOpUs MeJoBast
MIPOMEKYTOUHON
aTTeCTalluu
[Tomermenus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOU PabOTHI KomnbrorepHsiii MMCbMEHHBIN, BEIIANKa JJI OJEXKIbI,
YUTATHHBIA 3aJT KOMITbIOTEPHAS CETh C BBIXOJIOM B
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HNuTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
NPUHTEP, KOHTULIUOHED

[Momerwmenus st B-104-5, CTOJI, CTYJI, Kag sl JOKYMEHTOB,
KOHCYJIbTUPOBAHUS [IpenonaBarenbckas KOMITBIOTEpHAs CETh C BBIXOJOM B
kad. "TMITY" HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
JIOKYMEHTBI, )KypPHAIIbI, KHUTH, y4COHUKH,
nocoous
[Tomenienus i XpaHeHus B-02, Apxus CTEJUIAXK Il XpPaHEHUsI KHUT, CTOJI JUIs

o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

paboThI C TOKYMEHTaMHU, CTYJ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpOCKTI/IpOBaHI/IG TETIIOMAaCCOOOMEHHBIX arIapaToB CUCTEM U YCTAHOBOK
HCKYCCTBCHHOI'O KJIMMAaTa

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH 10 M CHUILIHHE:

KM-1 Pacuernoe 3amanue Ne 1 «BpIBOJ ypaBHEHHH TeIuIoONepeaaun sl HECTaH apTHBIX
TEII000MEHHbIX MaTpully (JloManiHee 3ananue)

KM-2 Pacuernoe 3ananue Ne 2 «Pacuér TemmnepaTypHbIX 1mosiei 1 3 (HEeKTUBHOCTH B KOHCTPYKITUAX
Ter1000MeHHUKOBY (Jlomalinee 3a1anue)

KM-3 Pacuernoe 3ananue Ne 3 «[IpoekTHbI (110 CyXOMY BO31yXY) U MTOBEPOYHBIH (110 BIAKHOMY
BO3J1yXY) pacuéT XOJ0AUIbHO-CYIIUILHOTO arperaTtay (JloMaiinee 3aianue)

KM-4 Pacuernoe 3ananue Ne 4 «[IpoekTHbII pacdéT KOCMUYECKOTO PaIMalliOHHOTO TEMIIO0OMEHHUKA»
(domamnee 3amanue)

KM-5 KontponbHas padota «TemnooOMeHHbIe yCTPOHCTBA CUCTEM TEPMOCTAOMIN3AIIUI
(KontponpHas pabota)

KM-6 Tumbl Tem1o0O0MEHHBIX MATPHIL, BUJIbI OTHOCUTEIBHOTO ABUKECHHSI TEIIJIOHOCUTENEH
(Konmnoksuym)

KM-7 Cxembl cuctem obecriedeHus TeIOBBIX pexkuMoB, o0opynoBanue COTP ans paznuyHbix
YCIJIOBH 3KCIUTyaTallii, OCHOBBI TEOPUH U pacdEéTa MOJISIPHBIX TEII0B010B (KostokBuyMm)

Bujx npome:xyTo4HOI aTTecTalnu — JK3aMeH.

Hunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pas e HCIHTITHHB! KM: 1 2 3 4 5 6 7
paszena Henens 2 4 8 10 11 14 16
KM:
1 WHxeHepHBbIC METOTbI TPOCKTHPOBAHUS

KOMIIAKTHBIX TEINIOOOMEHHHUKOB

WHxeHepHbIe METObI TPOEKTUPOBAHUS

11
KOMITAKTHBIX TeMJI000MEHHUKOB

TemnepaTypHbI€ M0JI1 B KOHCTPYKLHUAX
2 KOMITAaKTHBIX TEJI000MEHHUKOB U UX
tepMuueckas 3p(HEeKTUBHOCTh

TemmepaTypHbIC TIOJIST B KOHCTPYKITHSX
2.1 KOMITAKTHBIX TEILIOOOMEHHUKOB U UX + + + + +
TepMudeckas 3PPeKTUBHOCTD

Oco0eHHOCTH KOHCTPYKLUH U pacyéra

3 XOJIOIMJIBHO-CYIIMIIBHBIX arperaToB
31 Oco0eHHOCTH KOHCTPYKLUH U pacyéra +
XOJIOIMJIBHO-CYIIMIIBHBIX arperaToB
TennooOMeHHBIE YCTPOHCTBA CUCTEM
4 TEPMOCTAOMIIN3AITIN
PaJInO3JIEKTPOHHBIX TPHOOPOB
41 TennooOMeHHBIE YCTPOUCTBA CUCTEM + + +

TCpMOCTa6I/IJ'II/ISaI_II/II/I
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PaAMOAIEKTPOHHBIX TPUOOPOB

PagnannoHHbie TENI000MEHHUKA

> KOCMHUYECKHX aIllapaToB
51 Panuanyionssie TermiooOMeHHUKN +
KOCMHUYECKHX aIlapaToB
5 OcHOBBI TEOPUH U pacuéTa MOJISPHBIX
TEIJIOBOJIOB
6.1 OcHOBBI TEOPUH U pacuéTa MOJISPHBIX +
TEIJIOBOJIOB
Bec KM, %: 20 20 20 20 10
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