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nieproa OC
B tom uucne uHT. 24 24 24 24
Hroro ayn. 48 48 48 48
KonraktHas pabora | 48,25 [ 48,25 | 48,25 | 48,25
Cawm. pabora 51 51 51 51
Yacsl Ha KOHTPOITb 8,75 8,75 |8,75 |8,75
Uroro 108 108 108 108




IIporpammy coctaBumn(u):

K.m.H., Ooyenm, Bunaxkuna E.B.

Pabouas mporpaMMa ITUCIUITLTHHBL
TepmMoguHaMHUKAa U TeILIoNepeaada

paspaborana B coorBercTBUM ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBINH 00pa3oBaTeIbHbIN CTAaHAAPT BBHICILIETO 00Pa30BaHUs - CIIEHUATUTET 1O crenuaibHocty 23.05.01
HaszemHbIe TpaHCHIOPTHO-TEXHOJIOrHYEeCKHe cpeacTBa (mpuka3 MunobpHayku Poccun ot 11.08.2020 r. Ne 935)

COCTaBJICHa Ha OCHOBaHMHM y4aeOHoro tiana: 23.05.01-25-5-HTTCa.pli.plx

CreranbHocTs 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOIOHYECKHe cpeacTBa HampasiaeHHoCTh (poduiib) ABTOMOOMIbHAS
TEXHUKa B TPAHCIIOPTHBIX TEXHOJOTUSIX

Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl

EcrecTBeHHbIE HAYKHU

3aB. kadenpoit a.¢.-M.H., A.T.H., mpodeccop Bomos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Lemp TUCIUIIIMHBI — TEOPETHYIECKAs U MIPAKTHYECKAast HOATOTOBKA 00YJAIONIIXCS 10 METOaM TOydeHHUS, Iepeladl U
HCTIONb30BAaHUs TETIOTHI; (POPMHUPOBAHHUE Y 00YUAIONIMXCSI HAYYHOrO MBIIITICHUS, B YaCTHOCTH MPaBUIBHOIO MOHUMAaHUS
I'PaHML IPUMEHUMOCTH Pa3IMYHbIX TEIJIOTEXHUYECKHUX ITOHATUH, 3aKOHOB U YMEHUS OLICHUTh CTEIEHb JJOCTOBEPHOCTH
PE3yNbTaTOB, MOITYYEHHBIX C IOMOIIBIO SKCIIEPUMEHTANIBHBIX WIH TEOPETUUECKUX METOJ0B UCCIIEOBAHNUS.

1.2 3aﬂa‘IaMI/I JUCHUIIINHBI ABJIACTCS Q)OpMHpOBaHI/Ie yMCHI/Iﬁ W HAaBBIKOB I10 CJICAYIOIIHUM HaIllpaBJICHUAM:

1.3 | - 3HaHUE OCHOBHBIX HOHXTHﬁ, 3aKOHOB U METO/IOB TEXHUYECKOM TEPMOANHAMHUKHU U TCILJIONCpCaAavn;

1.4 | - 3HaHue u YMCEHHE HUCIIOJIB30BaHUA METOAOB TCOPETHICCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCJIEAOBAHUA B TEXHUYECKOU
TEPMOAMHAMHUKE U TCIJIONEpEaaucC

2. MECTO JUCHUIIITMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paznpen) OIT: | b1.0.21

3. KOMIIETEHLMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATINHBI
(MOZYJIST)

OIIK-1 CriocoOeH CTaBUTh U pelliaTh HHKESHEPHBIC M HAYYHO-TEXHUYECKHE 3a/1a9U B chepe CBoel MpodeccCHOHATBHOM
JIESITEITHHOCTH M HOBBIX MEXTUCIUTUIMHAPHBIX HATIPABJICHUH C UCIIOIh30BAHHEM €CTECTBEHHOHAYUHBIX, MATEMATHICCKHUX H
TEXHOJIOTMIECKUX MOJeneit

OIIK-1.8 IlaeT OINMCAHNE TECXHOJIOIHICCKUM ITpolecCaM Ha OCHOBC 3HAaHUUI METOA0B MOJIY4CHHU, IICPEaadr U UCII0JIb30BaHUS
TCIIJIOTHI

B pe3yabraTe ocBOCHHS TUCHUIIHHBI (MOLYJIs) 00y4YaIOIIUIACS A0JKEH

3.1 |3HaTh:

3.1.1 | OCHOBHBIC MOHATHS U 3aKOHBI TEXHUYCCKON TEPMOAMHAMHUKHU U TCIIONCpCaAavu, METOAbI IIOTYYCHUsA, I€peaainu U
HCIIOJIB30BaHUA TCILIOTHEI, METOAbI TCHJ’IOC6Cpe)K€HI/I$[ IS OITUCaHUA TEXHOJIOITMYCCKHUX IMMPOLCCCOB

3.2 | YMeTh:

3.2.1 | ucroab30BaTh OCHOBHBIC ITOHATHS M 3aKOHBI TEXHUYECKOH TEPMOAMHAMHUKHU U TCIUIONECpeaavin, METOAbI IIOJTYYCHU,
nepeaadn u UCIoJIb30BaHU TCIIOThI, MCTOABI TCHJIOC6Cpe)KCHI/I$I JJIs OITMCaHUA TCXHOJIOTMYCCKHUX IMMPOLCCCOB

3.3 | Bnagern:

3.3.1 | HaBbIKaMH MIPOBEJICHUS TEIJIOBBIX PACYCTOB U HABBIKAMHU TIPUMEHEHHSI METOIOB TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO
HCCIIENOBAHNSA 00BEKTOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIUHBI (MOAYJIS)

Kon HaumeHoBaHue pa3iesioB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanue

3aHATHSA / Kype

Paznea 1. OCHOBBI TEPMOJNHAMHUKHU

1.1 OCHOBHBIE MOHATHSI U OIIPEICTICHHs] TEPMOAMHAMUKH. TepMonHaMudecKas 4 2
cucrema. [TapameTpsl coCTOSIHUS. YpaBHEHHE COCTOSIHUS HIICATLHOTO ra3a.
TazoBrle cmecu. TemroeMkocTs. /JIek/

1.2 ITapameTpsl COCTOSHUSA. YpaBHEHHE COCTOSIHUS UIEAIbHOrO ra3a. ['a3oBble 4 2
cMmecu. TermoeMkocTs. /TIp/

1.3 OmnpeeneHre mapaMeTpoB HACHIIIIEHHOTO BOSIHOTO Tiapa. /J1ab/ 4 2

1.4 OHepreTuka TEpMOAUHAMHUYECKON cUCTEMBl. B3auMonelicTBie cUCTEMBI C 4 2

oKpyxkatoien cpenoit. IlepBoe Hayano repmoanHaMuky. TepMoInHAMUYECKHE
nporeccel. [Tonmurpomnnsie nponeccel. /Jlex/

1.5 DHepreTvka TepMOAMHAMUYECKON CUCTEMBbI. B3anMoielicTBIE cUCTEMBI C 4 2
oKpyxKatorien cpenoit. [lepBoe Hayao repmoanHaMuky. TepMOIMHAMUYECKHE
npoueccsl. [lomutponHsie nponeccsl. /IIp/

1.6 Omnpeznenenre NOBEpXHOCTHOTO HATSHYKEHUS BOABI B AUANa30He 4 2
Temmeparyp. /J1a6/
1.7 Bropoe navano tepmonnnamuku. [ukn Kapuo. Teopema Kapno. [lonsitue 4 2

SHTponuu. MI3MeHeHue SHTponuy ra3a B TepMOAUHAMHYECKUX Nponeccax. T-S
quarpamwmel. /Jlex/

1.8 Bropoe nauasno repmonunamuku. Luka Kapao. Teopema Kapno. ITonsitue 4 2
SHTpONMH. VI3MeHeHne SHTPONNH Ta3a B TEPMOAMHAMUYIECKHX nponeccax. T-S
muarpamwmsl. /IIp/

1.9 Bs3K0CTh XKHUIKOCTH B Anana3zoHe TeMmeparyp. /J1a6/ 4 2

1.10 {ukiIbl SHEpreTHYecKruX ycTaHoBOK. M300paxeHus MkioB B p-V u T-S 4 2
nuarpaMmax. TepMoauHamMuKa MOTOKOB. /JIex/




I{uKITBI SHEPreTHYEeCKUX YCTAaHOBOK. TepMOIMHAMEKA MOTOKOB.
CpaBHHUTEIBHBIA aHAIN3 TEPMOANHAMUYCCKHUX IUKIIOB. /TTp/

1.12 Hccnenopanue nporiecca aanabaTHOro UCTEUCHHMS ra3a yepes CyKaroueecs 2
COIUIO ITPY MMHUTAIIIOHHOM MOAeNnpoBaHuy. /J1ab/

1.13 PeanpHsble ra3sl u mapsl. BopsHoit map. i-S quarpaMma BOASHOTO Tapa. 2
Brnaxxusiit Bo3ayx. XuMuueckasi TepMoguHaMuka. /Jlex/

1.14 PeanbHble ra3el ¥ napsl. BonsHol nap. i-S quarpamma BoAsSHOro napa. 2
Bnaxusiii Bo3ayx. /TIp/

1.15 OmnpezencHre TeIONPOBOAHOCTH Bo3ayxa. /J1a6/ 2
Paznea 2. OCHOBBI TEIIJIO-MACCOOBMEHA

2.1 Teopus ternmoodmeHa. Bunbl Terooomena. TermionpoBogHOCTh. YpaBHEHHE 2
Oypre. [IuddhepernnansHOe ypaBHEHNAE TETIONPOBOIHOCTH. /JIek/

2.2 Teopus TeruioodMena. TermnonpoBogaHoCcTh. YpaBHeHHEe @ypre. /TIp/ 2

2.3 Omnpeznenenre KodpPUIHEHTa TEIIOBOr0 U3y4eHus TBepaoro tena. /Jlab/ 2

2.4 Kongexuns. KonBekTnBHBIH TeruioooMeH. [nddepeHiaipabe ypaBHeHNS 2
KOHBEKTHUBHOTO TerutooomMena. Teopus nogodus. Kpurepun nogodust. TemmoBoe
uznydenue. /JIex/

2.5 Kounsekuus. KonsektuBHbIN TemnooOmen. Teopus nmogodus. Kputepuu 2
nonobus. TeroBoe uznyuenue. /I1p/

2.6 OrpenesyieHre TEIUIONPOBOIHOCTH TBEPIBIX MATEPHAIIOB METOJIOM 2
1acTUHEL. /J1ab/

2.7 Tennonepenada. Muarencudukanus temoooMera. OCHOBHI TEILIO-, 2
MaccooOMeHa, TerIoMaccOOOMeHHbIe ycTpoiicTBa. /JIex/

2.8 Temnonepenaya. Murencudukanus rermioooMeHa. OCHOBBI TEILIO-, 2
MaccooOMeHa, TeIIoMaccooOMeHHBIe yeTpoiicTa. /IIp/

2.9 HUccnenoBanue mporiecca TEIUIOOTa9H MPH CBOOOTHON KOHBEKITUH BIIOJIb 2
BEPTHKAIBHOTO [ITHHAPHIECKON TIOBEPXHOCTH METOAOM HMUTAI[IOHHOTO
MoaenupoBanusi. /J1a6/
Pa3znen 3. TOIIJIMBO U OCHOBBI 'OPEHN 51, OXPAHA
OKPYXAIOIIEN CPEbI

3.1 Toruuso. Bune! Tormusa. OcHoBbI ropeHus. [IpuMeHeHne TENIoThI B 6
orpacnu. /Cp/
Paznen 4. CAMOCTOSTEJBHASA PABOTA

4.1 IMoaroroska k sekuusm /Cp/ 9

4.2 IMoxroroska k nmpaxTuaeckuM padoram /Cp/ 18

4.3 IToaroroska K JlabopaTopHbIM padotam /Cp/ 18
Paznea S. KOHTAKTBIE YACBI HA ATTECTAIIUIO

5.1 3ager /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIBI

OHGHO‘IHLIG MaTepualibl AJId TPOBECACHUSA HpOMe)KyTO‘-IHOﬁ aTTCCTaluu 06yqa101111/1xc;1 MPUBEACHBI B IPUIIOKCHUN K

paboueii mporpaMMe JUCHUIUIAHBI.

®DOpMBI 1 BHIIBI TEKYIIIETO KOHTPOJIS MO JUCHUILIHHE (MOIYITIO), BUIBI 3aJJaHUN, KPUTCPUH UX OICHUBAHMUSI,
pacmpenenenre 60aIoB 0 BUAAM TEKYIIETO KOHTPOIS Pa3padaThIBAIOTCS MPEHNOAABaTENIeM UCIIUIUINHEI C YIETOM €€ CIICIA(UKH U

JIOBOJISITCS 10 CBEICHUS 00YJaIOLINXCs Ha TIEPBOM y4eOHOM 3aHSTHH.

BUOC.

Texymui KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISETCS MpenojaBaTeieM JUCLUIUIMHBL (MOIYIsl) B paMKaX KOHTaKTHOM
paboThI M CaMOCTOSATENHLHON PaboThl 0Oydaromuxcs. [t GUKCHpOBaHUS PE3YIILTATOB TEKYIIErO KOHTPOJIS MOXKET HCIIONB30BAThCS

6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MO YJISA)

6.1. Pexomenayemast 1ureparypa




6.1.1. OcHoBHasl IUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 | Kyaunos B. A., TexHuueckas TepMOTUHAMUKA U TEIUTONEpeaaya: YaeOHHK Mocksa: | https://urait.ru/bcode/44
Kapramos 3. M., ISl BY30B IOpaiir,
Credantok E. B. 2020
JI1.2 | Kanekun B. C., I'mapaBivka v TEIUIOTEXHUKA: Y4eOHOe MocoOue JIJIs By30B Mocksa: | https://urait.ru/bcode/45
Muxaiiner C. H. IOpaiir,
2020
6.1.2. JlonoiHUTEIbHAS JIUTEPATYypPa
ABTOpBI, COCTaBUTEIN 3arnaBue Uznarensc On. agpec
TBO, TOJ1
JI2.1 |benosT. B. Tepmoannamuka B 2 4. YacTp 2: Y4eOHUK U IPAKTHKYM JJIsT Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020
JI2.2 |benosT. B. Tepmoauunamuka B 2 4. YacTp 1: YaeOHUK U IPAKTHKYM IS Mocksa: | https://urait.ru/bcode/45
BY30B IOpaiir,
2020

6.2 I/IH(l)OpMauHOHHl)le TEXHOJIOI'MH, HCIIOJb3YEeMbI€ IIPH OCYHIE€CTBJICHUH 06pa30BaTeJ’lbl—[0I‘0 nmpouecca 1no JucuuijanHe

(Mmony.n10)

6.2.1 IlepeyeHb JIHLEH3HOHHOIO H CBOOOHO PACIIPOCTPAHSEMOr0 IIPOIPAMMHOI0 o00eceYeHusl

6.2.1.1

| MS Office

6.2.2 TlepeueHb MPogreCcCHOHANBHBIX 023 TAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

baza ganHbIX 11 TemodHepreTHKoB: https://q-teplota.ru/

6.2.2.2

EcrecTBeHHOHAY4HBIH 00pa3oBaTenbHbIH optai: http://en.edu.ru/

6.2.2.3

MexaynaponHas npodeccruoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.4

KoncynbranT mioc

6.2.2.5

I'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHBIC ayANTOPUH AT IPOBEICHHUS 3aHATHH JICKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHBIE CIIEIHATH3NPOBAHHON MeOebio
1 TEXHUYECKHMH CPEACTBAaMH O0YUEHHsI: MyIbTUMEIUITHOE 000pyJOBaHKE ATl TPEOCTaBIeHUs YueOHOH HHpOpMaIu
00BN ayTUTOPHH /WK 3BYKOYCHIIMBAIOIIEe 000pyNOBaHUE (CTAMOHAPHOE HITH IIEPEHOCHOE).

72

VYueOHbIe ayIUTOPUH IS TIPOBEICHUS 3aHATHH CEeMUHAPCKOr0 THIA, TPYHIIOBBIX U MHAUBUAYaIbHBIX KOHCYIbTAlNH,
TEKYIIEeTo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallNH, YKOMIUICKTOBAHHBIC CIICIIMATN3NPOBAHHOI MeOEIbIO 1
TEeXHHYECKAMH CPEACTBAMH O0YUCHUS: MyIbTUMEIUIHOE 000pyIOBaHHE H/MIIN 3BYKOYCHIIUBAIOIIEee 000pyIOBaHHE

(cranoHapHOE WM IEPEHOCHOE)




7.3 | TlomemeHus st CAMOCTOSITENILHOM PabOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO TOAKIIOYESHHUS K
cetu "MHTepHeT" u obecreueHueM J0CTyIa B AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

7.4 | TlomeuieHus s XpaHEHHs U MPOMIIIAKTHIECKOr0 00CTyKHBaHHS YueOHOro 000pyIOBaHUS.

7.5| JlaGopatopus, OCHaIEHHAs CIEHATBHBIM JJa00paTOPHBIM 000PYIOBAHUEM:

7.6 | crenn TKO tennorexHuKa U TEPMOANHAMUKA;

7.7| nabopatopHsiii koMmiuieke JIKT-6M Ne25 «TermnonpoBogHocTs 1 qud@y3ust ra3osy;

7.8 | mabopatopusiii komiuieke JIKT-7 Ne 15 «CBoHCTBa )KUAKOCTHY,

7.9 | nabopatopusiii koMmiuieke JIKTT-7M Ne3 «Koa¢hGuIrieHT TErmIoBoro H3IydeHns: TBEPIOrO Teaay.




