[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: BeptcoMAHUTCPEPCTBO HAYKHW U BBICIIETO OBPA3OBAHUS POCCUMCKOM ®EIEPALIMH

JlomkHocTb: [lekaH QJaKyanEqu-@ & %ng@d/@w
[ata nognucanus: 19.06.2026 17:%)2%4 ﬁlﬁp

YHUKanbHbI MPOrpaMMHbIN KIKOY: PO-KABK
226550c160982260cd03810091dS Do REDs

CTBEHHOE ABTOHOMHOe 00pa3oBaTe/IbHOE YUpeKIeHUe
BhICIIEr0 00pa3oBaHUSA
A3CKUU ®EJEPAJIBHBIM YHUBEPCUTET»

YTBEPXKJIAIO

Jexan dakynprera HeTera3oBoil HHKEHEPHUH, KaH]l. TEXH. HAYK

A.E. Bepucokun

OOHA ONEHOYHLIX CPEACTB

JUISL TPOBEAEHUA TEKYIIEH U IPOMEKYTOYHOM aTTECTAMH IO TACIIUIUINHE
TEPMOJINHAMUMKA U TEIUVIOTEXHUKA

HamnpaBnenune noaroToBku
Hanpasnennocts (mpoduin)

lNon nayana o0yuenus
dopma o0yueHus
Peanusyercs B cemectpe

21.03.01-HedTrerazoroe nemno
DKcIuTyaTanus U 00CITy)KHBaHUE 0ObEKTOB
n00b19M HEDTH
2026

oyHas O0YHO-3a0YHas

6 6

CraBpomnoss, 2026



IpeauciioBue

1. Haznauenue: QOHJ OIEHOYHBIX CPEACTB MpEIHA3HAYEH IS OCBOCHUsS HAOOpa KOMIETCHIIUN
ctyneHta mo HampasiaeHuto mnoxarotoBku 21.03.01-HedrerazoBoe nemo 1Mo IUCHUILIAHE
«TepMouHAMUKA U TETTIOTEXHHUKA).

2. ®OC sBusieTcs MPUIOKEHUEM K MPOTrpaMMe TUCHUTUIHNHBI « TepMOIMHAMUKA U TETUIOTEXHUKA)»
o Hanpasienuto noarotoku 21.03.01-Hedrerazosoe nemo

3. Paspabotumk: XameHko A.A., JOLEHT JemapTaMEHTa CTPOUTEIBHOM WHXXCHEPUH |
MPOTOTHITHPOBAHMSI, KAHIUAT (PU3UKO-MATEMATHIECKUX HAYK, TOTICHT

4. Ilposenena sxcnepruza POC.

[Ipencenatens sxcneptHoit rpynmsl: CrosHOB H. U., mpodeccop nenapramenTta crpouTensHON
WH)XEHEPUHU U MIPOTOTUIMPOBAHUSA, TOKTOP TEXHUYECKUX HAYK, TOLIEHT

UseHbl SKCTIEPTHON TPYIIIIbL:

[IpeacraButens OpraHu3anu-padoOTOAATENS:
[Tucknos A. C., nupekrop 1o npousBoactsy OO0 «uepro-Tepm»

DKCIepTHOE 3aKIIOUYCHHE: PEKOMEHIOBaTh (OHA OICHOYHBIX CPEICTB [0 JTUCIUIUINHE
«TepMoIMHAMHKA U TEIIOTEXHUKa» K alpoOanuy B y4eOHOM MpoIiecce.

5. Cpok nevictBust @OC onpenensieTcss CpOKOM peaau3aii 00pa3oBaTeIbHON MTPOrPaMMBI.



1. Onucanue nokasartesieil 1 KpUTepHeB OLleHUBAHUS KOMIIETEHIUIA HA Pa3JIMYHBIX ITanax
ux GopMHPOBAHMS, ONIMCAHME IIKAJ OLlCHUBAHUS

YpoBHU c(HhOPMHUPOBAHHOCTH KOMIICTECHIINH,
WHIUKaTOPBI

VYK-6. Cnoco0eH ynpaBiisiTh CBOUMBPEMEHEM, BBICTPaWBAaTh U P
NPUHIMIOB 00pa30BaHUsl B TEUCHHE BCEH JKM3HU.

PesynbraTel 00y4eHuUs 10 AUCIUILINHE:

NJ-1 YK-6. YcranaBnuBaeT JMYHBIE U TPOQECCHOHANBHBIE
LIEJIU B COOTBETCTBUHU C YPOBHEM CBOHMX PECYPCOB U MPHOPUTETOB
JICHCTBUI, IS YCTICIIHOTO Pa3BUTHsSI B U30PaHHOM cdepe
npodeccnoHaIbHOU eSITEeIbHOCTH.

Heckpunropst
Munumansabl| MuHuMane
1 ypOBEHb HE | HBIN Cpenuuii Bricokuit
JOCTUTHYT YPOBEHB YPOBEHB YPOBEHb
(meynmoieTBO| (YIOBIETBO | (XOpOIIO) (oTaI4aHO)
PHUTENBHO) putenpHO) |4 Gamta 5 GamtoB
2 Gama 3 bamna
€alTM30BBIBAaTh TPACKTOPHUIO CAMOPA3BUTHS HA OCHOBE
OparmenTap- |O6mue, HO He |Chopmupo- |Chopmupo-
HBIC 3HAHWS, |CTPYKTYpPHPOB |BaHHBIE, BaHHBIC
YaCTHYHO aHHbIE 3HAHUS, [HO HE cucremMaTuye
OCBOCHHOE B LIEJIOM coJieprKallie |CKUe 3HaHu,
yMEHUe, YCIICIIHOE, HO |OT/AENbHBIE |LIEJIOCTHOE
(dbparMeHTapHO [HE pOoOeITbI YMEHHUE,
€ IPUMCHCHHA [CUCTECMATU4YCC |3HAHUA YCIICIHOC U
HaBBIKOB KOE yMEHHE, |OCHOBHOTO |CHCTEMaTHue
HE Marepuana  |cKoe
cHCTeMaTH4eC [IpUMEHEHHE
KOE HaBBIKOB
[IPUMECHEHHE
HaBBIKOB

OIEHOYHBIE CPEJACTBA AJIs1 TPOBEPKH YPOBHA COOPMUPOBAHHOCTHU

KOMIIETEHIIMI
31:;::{?’. Hpa:;‘g:rﬂblﬁ Conepmalme BoOIpoca KOMHeTeHIIl/lﬂ
YpaBHEHHE MTEPBOT0 3aKOHA TEPMOJUHAMUKH B 001IIEH
muddepeHManbHON GpopMe uMeeT B
1 3 1)du =dq + p(v)dv YK-6
2)dl =dq + p(v)dv
3):dq = du + p(v)dv
VY nenpHbIe 3HAYSHHUS KOJIMYECTBA TETUIOTH M MEXaHUIECKOH
paboThI, COBEpIIaeMOil pabOYHM TEJIOM B U30TEPMUUYECKOM
MPOLIECCE, PABHBI:
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YpaBHEHHE COCTOSIHUSA JJIs IPOU3BOJIBHOM Macchl pabovero Tena
UMEeT BUJI:
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3navenne repmuueckoro KII/ mpsimoro o6patumoro mukina Kapao
4 1 OTIpEeJIeNIAETCS BBIPAKEHUEM: YK-6
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XonoauibHbIH KodpunreHT oopaTaoro nukia Kapao
OIPEEISIETCS BEIPAKEHUEM:
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N3menenune 3HaueHUs YACIBHOM SHTPONHUH paboyvero Tena B
MOJIMTPOITHOM MPOLECCE, PABHO:
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3HaveHHEe MoKa3aTess MOJIUTPOIIBI OMPEIETSETCS BRIPAKEHUEM:
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3HaueHue yJenbHOI MacCOBOM TEIJI0EMKOCTH paboyero Tena B
MOJUTPOITHOM MPOIIECCE OMPEAEIISIETCS BHIPAKCHUEM:
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CooTHoleHne MeXy GU3MIECKUMHU ITapaMETPaMU COCTOSHHMS

pabouero Tejia B MOAMTPOITHOM MPOLIECCE UMEET BUI:
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10

Kaxkoit TepmMoanHaMUUecKuil mpoIiecc Ha3bIBaeTCs 00OpaTUMBbIM?
1) TepMoaMHaMHUUYECKUH TIPOLIECC, B KOTOPOM 3HAUYEHUs
MapaMeTpoOB COCTOSHUS paboyvero Teia U OCTaIbHBIX Tell
TEPMOJUHAMHUYECKON CUCTEMbI BO3BPAILIAIOTCS K HCXOIHBIM
3HAYEHUSM Yepe3 MIPOU3BOIbHBIC TPOMEKYTOUHBIE PABHOBECHBIE
3HAYEHUs

2) TepMoAMHAMUYECKUHN TIPOIECC, B KOTOPOM 3HAUCHUS
MapaMeTPOB COCTOSIHHS Pa0OYETo Tesa M OCTAIBHBIX TEJ
TEPMOJIUHAMHUYECKON CUCTEMbI BO3BPAILIAIOTCS K HCXOIHBIM
3HAYEHUSM Yepe3 IPOU3BOJIbHBIE IPOMEKYTOUHBIE HEPABHOBECHBIE
3HAYEHUS

3) TepmouHAMHYECKUI TTPOLIECC, B KOTOPOM 3HAYCHHS
MapaMeTpoB COCTOSHUS PabOUero Teia U OCTAIbHBIX TEI
TEPMOJUHAMHUYECKON CUCTEMbI BO3BPAILAIOTCS KUCXOIHBIM
3HAYEHUSIM Yepe3 Te K€ camble IPOMEKYTOUHBIE PAaBHOBECHbIE
3HAYEHUs

YK-6

11

B yewm 3akmiouaercs pusmdeckuii cMbIci KodphuIueHTa
TETUTONPOBOTHOCTH?

VK-6

12

B uem 3akimovaercst pusnueckuii cMbica ko3 puienTa
TEIUI00T/IaYy MPU KOHBEKIIMU U KOHBEKTUBHOM TEII000MeHe?

YK-6

13

Kaxum BeIpaskeHHEM onpeAensieTcs CBA3b MeXIAy criocodaMu
3aJIaHMs COCTaBa ra3oBoi cMecu (JoJsiMu)?

YK-6

14

Kak OMPCACIIAACTCA 3HAUCHUC MOJ'ISIpHOfI MaccChl Ta30BOi cMecH?

VK-6

15

Kak OMPCACIIAACTCA 3HAUCHUC ra30BOM MOCTOSIHHOM Ta30BOM cMecu?

VK-6

16

Kak onpenensercs 3HaueHne yieIbHON MaCCOBOM TEIUNIOEMKOCTH
pabouero tena?

YK-6

17

Kak ompenensercss 3HaueHue yAeIbHOW OOBEMHOHN TEMIOEMKOCTH
pabouero tena?

YK-6

18

Kak onpenensiercs 3HaueHUe yIeIbHON KHUITOMOJIBHON
TEIJIOEMKOCTH paboyero tena?

YK-6

19

Kak 3anuceiBatorcs ypaBHenust Mariepa a1 xr u 1 mosnst
pabouero tena?

VK-6

20

Kak omnpenensiercss ynenpHass MaccoBasi TEIUIOEMKOCTb Ta30BOM
cmecu?

VK-6

21

Kaxnum BBIpAXKXCHUCEM B 06HI€M BUIC ONPCACIACTCA OHTAJIbIINA
pabouero tena?

VK-6




22

Kaxk 3anmceiBaeTcss ypaBHEHHE IEPBOTO 3aKOHA TEPMOANHAMUKH B
UHTErpaJbHOM Buze?

VK-6

23

Kak 3anuceiBaercsi ypaBHEHHE IIEPBOrO 3aKOHA TEPMOJIMHAMUKH B
muddepeHnanbHON Gpopme, BRIpaKEeHHOE Yepe3 3HaUeHUE YK-6
yACIBHOW dHTAJIBIINU pabovero Tena?

24

Kak onpenensiroTcst yienbHble 3HaYeHUsI KOJTMYECTBA TEIUIOTHI U
MEXaHU4YECKON paboThI, COBEpIIaeMOi pabOurM TEJIOM B YK-6
M30TEPMHUYECKOM Ipolecce?

25

Kak onpenensioTcss u3MeHEHUs! yAEIbHBIX 3HAUYEHUN BHYTpEHHEH

VK-6
SHEPTUHU M SHTAJIBIHNH PabOYero Tesa B H30TEPMUYECKOM nporecce?

26

Kak onpenenstoTcs yenbHble 3HaYeHNsl KOJIMYECTBA TEIUIOTHI U
MEXaHUYeCKOH paboThl, COBEpIIaeMOi pabodnuM TEJIOM B YK-6
azuabaTHOM nporiecce?

27

Kak omnpenensrorcs M3MEHEHHs yAEIbHBIX 3HAYEHUW BHYTPECHHEU

YK-6
OHCPI'MM U SHTAJILIINH pa6oqero TCJla B a,Z[I/Ia6aTHOM Hpouecce?

28

Kak onpenenstoTcs yenbHble 3HaYeHUs KOJIMYECTBA TEIUIOTHI U
MeXaHUUYeCKOl paboThl, coBeplIaeMOi pabouuM TEJIOM B YK-6
n300apHoOM nporecce?

29

Kak omnpenenstorcs M3MEHEHHs yIEIbHBIX 3HAYEHWW BHYTPECHHEU

YK-6
OHCPI'MM U SHTAJILIINU pa6oqero TCJla B I/ISO6apHOM npouecce?

30

Kak OIpPCACIIAOTCA YACIBbHBIC 3HAYCHHA KOJIHMYCCTBA TCIJIOTHI M
MEXaHHUYeCKOH paboThl, cCOBEpIIaeMON pabOYUM TEIOM B U30XOPHOM YK-6
rpoiiecce?

2. Onucanue MKAJIbI OIeHHBAHUSA

B pamkax peWTHHIrOBOW CHCTEMBI YCIIEBAEMOCTh CTYAECHTOB MO KaXXI0W JAUCUUILUIMHE
OLICHUBAETCS B XOJI€ TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM arrectauuu. PedTuHroBas cucrema
OIIEHKM 3HAHUM CTYJICHTOB OCHOBAaHA HA WCIOJb30BAHUM COBOKYNHOCTH KOHTPOJBHBIX
MEpPOMPHUATH TO TMpOBEpKEe NPONHACHHOrO Marepuaia (KOHTPOJBHBIX TOYEK), ONTHUMAIbHO
pPACIOJIOKEHHBIX Ha BCEM BpPEMEHHOM WHTEpBAJE W3y4YEHUS JTUCHUIUIUHBL. [IpuHIMIBI
PEUTHHTOBOM CHCTEMBI OIEHKU 3HAHUN CTYJIEHTOB OCHOBBIBAIOTCS HA TPEOOBAHUSAX, OMTUCAHHBIX B
[Tonoxxennn 00 opraHu3aMK 00pPa30BATEIBHOTO MPOIECCA HAa OCHOBE PEUTHHIOBOM CHUCTEMBI
onieHkH 3HaHuM cTyieHToB B PI'AOY BO «CKDY».

3. Kputepuu onieHuBaHus KOMIETEHIUT

Oyenka «omauyHo» BBICTABISETCA CTYIEHTY, €CIIM TEOPETUUYECKOE COAEp)KaHUE Kypca
OCBOEHO IOJIHOCThIO, 0€3 MpoOeIoB; UCUEPIBIBAOIIE, MTOCIEI0BATEIbHO, YETKO U JIOTMUECKU
CTPOIHO H3JIaraeT Marepual; CBOOOJHO CIIpaBIISIeTCS C 3a/ladaMH, BOIPOCAMU U APYTUMHU
BUJIaMU TIPUMEHEHUs 3HAHWHW; WCIOJIB3YeT B OTBETE JIOMOJHUTEIBHBIH MaTepuanl BcCe
MPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHUsl BBINOJIHEHBI, KAYECTBO WX BBINOJHEHUS OLICHEHO
guciaoM OamioB, ONM3KUM K MAaKCUMAaJbHOMY, AaHAJIM3UPYET TIOJyYEeHHBIE PE3YNIbTaThl;
MPOSIBISIET CAMOCTOSATEIbHOCTh MPH BBIMNOJHEHUU 3aJaHuil. CTyIEHT 3HAeT COBPEMEHHbBIE
MaTeMaTUYeCKHe W ©eCTEeCTBEHHO-HAYYHbIE METOJbl HCCJICIOBAHMS, TPUMEHSEMbIE B
COBPEMEHHBIX OOIIEMHKEHEPHBIX YUeOHBIX JUCIUTIIHHAX

Oyenka «xopouio» BBICTABISIETCSl CTYIEHTY, €CIIM TEOPETHUECKOE COJepKaHUE Kypca
OCBOEHO MOJHOCTBIO, HEOOXOJUMbIE TPAKTHUECKHE KOMITETEHIIUU B OCHOBHOM C()OPMHUPOBAHBI,
BCE MPETYCMOTPEHHBIE MPOrpaMMoi OOydeHHsI yuyeOHBbIC 3aJaHusl BBIOJHEHBI, KA4eCTBO HX
BBITIOJIHEHU S IOCTATOYHO BbICOKOE. CTYIEHT TBEP/IO 3HAET MaTe€pHall, IPAMOTHO U 1O CYILECTBY
W3JIaraeT €ro, He JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBeTE Ha BOmpoc. CTyIeHT 3HAeT



COBpPEMEHHBIE MATEMATUUECKUE U ECTECTBEHHO-HAYUYHbIE METO/IbI UCCIEAOBAHMNS, IPUMEHIEMBIE
B COBPEMEHHBIX OOLICMHKEHEPHBIX YUeOHBIX IUCHUTUITMHAX

Oyenka «y0o61emeopumenvbHo» BbICTABIAETCA CTYAEHTY, €CIM TEOPETHYECKOE
coJlep’KaHHEe Kypca OCBOEHO YacCTHMYHO, HO MpoOeibl HE HOCSAT CYIIECTBEHHOI'O XapakTepa,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX NPOrpaMMOM 3aJaHU BBINOJHEHO, HO B HHUX HMEIOTCS
OIIMOKK, TpH OTBETE HA T[OCTaBJICHHBIII BONPOC MATUCTPAaHT JIOMyCKaeT HETOYHOCTH,
HE/IOCTaTOYHO  NpaBWIbHBIE  (OPMYIHPOBKHM,  HAONIOJAIOTCS ~ HAPYIIEHUS  JIOTUYECKOM
MOCJIEIOBATEIILHOCTH B M3JIOKEHUH HporpaMMHOro matepuaia. CTyIEHT 3HAeT COBPEMEHHbBIE
MaTeMaTUYECKUE M €CTECTBCHHO-HAYYHbIE METOAbl HUCCIEIOBAHUSA, NPUMEHSEMBIE B
COBPEMEHHBIX OOIICHMHKEHEPHBIX YUeOHBIX TUCHUTUIMHAX

Oyenka «Hey0061emeopumenbHo» BbICTABISAETCA CTYIEHTY, €CIM OH He 3HaeT
3HAYUTENIbHOM 4acTH MPOrpaMMHOT0 MaTepuaia, J0IMyCKaeT CyIIeCTBEHHbIE OIMOKH, HEYBEPEHHO,
¢ OOJIBIIMMHU 3aTPYTHEHUSMH BBITIOJIHSACT 3aJJaHUs IPAKTHYECKHUX 3aHATHI U 1abopaTopHbIe paboThI,
HEOOXOMUMBIC  TMPAKTUYECKHE  KOMIIETCHIIMM  HE  CPOPMHUPOBAHBI,  OOJBIIMHCTBO
IPElyCMOTPEHHBIX IpOrpaMMoil oOydeHusi y4eOHBIX 3aJjaHHil HE BBIIOJHEHO, Ka4eCTBO HX
BBITIOJIHEHHSI OLICHEHO YHCIIOM OaJIJIOB, OJTM3KUM K MUHUMAIHHOMY.



