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IpeaucioBue

1. Haznauenue: OHJ OIEHOYHBIX CPEACTB MpEIHA3HAYEH Ui OCBOCHUS HaOOpa KOMIETCHIIUN
ctyneHta mo HampasieHuto mnoxarotoBku 21.03.01-HedrerazoBoe nemo 1Mo IUCHUILIAHE
«TepMouHAMUKA U TETTIOTEXHHUKA).

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

3. Paspaborumk: XameHko A.A., JOLEHT JemapTaMEHTa CTPOUTEIBHOM WH)XXCHEPUH |
MPOTOTHITHPOBAHMSI, KAHIUIAT (PU3UKO-MATEMATHIECKUX HAYK, IOIICHT

4. Ilposenena sxcnepruza POC.

[Ipencenarens sxcnieptHoit rpymnmsl: CrosiHOB H. U., mpodeccop nemapramenTa cTpoUTEeIbHON
WH)XEHEPUHU U IPOTOTUIMPOBAHUSA, TOKTOP TEXHUYECKUX HAYK, TOLEHT

UseHbl SKCTIEPTHON TPYIIIIbL:

[IpeacraBuTens opraHu3au-padoOTOAATENS !
[Tucknos A. C., nupekrop 1o npousBoactsy OOO «Iuepro-Tepm»

DKCIepTHOE 3aKIIOUYCHHE: PEKOMEHIOBaTh (OHJ OICHOYHBIX CPEICTB 110 JTUCIUIUINHE
«TepMoIMHAMHKA U TEIIOTEXHUKa» K alpoOanuy B y4eOHOM MpoIiecce.

5. Cpok nevictBust @OC onpenensieTcss CpOKOM peaau3aiii 00pa3oBaTeIbHON MPOrPaMMBbl.



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

JHeckpunropst
Munumansabl| MuHuMane
11 ypOBEHb HE | HBIH Cpennuii Boicokuit
YpoBHU c(HOPMHUPOBAHHOCTH KOMIIETEHIINH,
JOCTUTHYT YpPOBEHb YPOBEHb YPOBEHb
HMHIUKATOPHI
(aeymoBneTBo| (yIOBIETBO | (XOpOIIO) (oTHuHO)
PUTEIBHO) purenpHO) |4 Gama 5 GammoB
2 bamma 3 bamna

VK-6. CriocobeH ynpaBisiTh CBOUMBPEMEHEM, BBICTPAUBATh ¥ PEATN3OBBIBATH TPAEKTOPHIO CAMOPA3BHUTHS HA OCHOBE
MPUHOUIOB 00pa30BaHMs B TEUCHHE BCEH JKU3HH.

Pesynbrarsl 00ydeHus M0 JUCIUTUIAHE ®parmenTap- |O6mmue, HO He |Chopmupo- |Chopmmupo-
NJ-1 YK-6. YcranaBiuBaeT JUYHBIE U TPOQECCHOHAIBHBIC HBIC 3HAHWS, |CTPYKTYPHPOB |BaHHBIE, BaHHbIE
LIEJTH B COOTBETCTBUH C YPOBHEM CBOUX PECYPCOB M IIPHOPUTETOB [4ACTHYHO aHHBIC 3HAHUSL, [HO HE crcTeMaTHye
JIEMCTBUH, 7S YCIEUIHOTO Pa3BUTHS B M30paHHOM cdepe OCBOEHHOE B 11€JIOM coziepKalllie |CKUe 3HaHHU,
npodeccnoHanbHON 1esITENIbHOCTH. YMEHHE, YCIIEITHOE, HO |OT/IEJbHBIE [IIEJIOCTHOE

(dparmeHTapHo [He npoOebI yMEHHE,

€ IPUMCHCHU [CUCTEMATUYCC |3HAHUA YCIICHIHOC U

HaBBHIKOB KOC YMEHHE, |0OCHOBHOTO |CHCTEMAaTH4e
He Marepuana  |cKoe
cHCTeMaTH4ec NpUMCHCHUE
Koe HaBBHIKOB
NpUMCHCHUE
HaBBHIKOB

OHNEHOYHBIE CPEACTBA JJI51 IPOBEPKH YPOBHSI COOPMHUPOBAHHOCTH
KOMIIETEHIIUA

Homep MpaBuibHbIH
Conep:kaHue Bonpoca Komnerenuust
3aJaHusA OTBeT

YpaBHeHHE MEPBOT0 3aKOHA TEPMOJUHAMUKH B 001IIEH
nuddepeHnranbHON (HopMe UMEET BU:

1 3 1)du =dq + p(v)dv YK-6
2)dl =dq + p(v)dv

3):dq = du + p(v)dv

Y enbHbIe 3HAaYCHUS KOJIMYECTBA TIJIOTHI M MEXaHMIECKON
paboThl, coBepiiaeMoit paboYrM TEJIOM B U30TEPMUUYECKOM
npoliecce, paBHbI:

2 2 |Dq=T[ di=T(;— i) 1=[ p()dv=R-T In? VK-6
2)q = Tf:lz ds = T(s, — 51), I:f‘Zzp(V)dv =R-T- ln%

. S2 . P2 p21
3)q= lfsl ds = i(s, — s1), Ipr1 vip)dp=R-T- lnz

YPaBHeHI/Ie COCTOAHUA HJIA HpOPBBOJ'IBHOﬁ MacCChI pa6oqer0 TCI1a

MMEET BUJL:
Hp-v=m-R-T
3 3 2)p‘V“:£R'T, YK-6
m
m

1)

3navenue Tepmuueckoro KII/I npsmoro o6parumoro mukina Kapao

4 1 OIIPEEIACTCS BBIPAKECHUEM: YK-6
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XononunsHbIi KodhdumeHT ooparaHoro nukia Kapao
OTIPENIEIISCTCS BHIPAKCHUEM:
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W3menenune 3HaueHus yACIbHOU SHTPOIUH padouero Teja B
MOJIUTPOITHOM IIPOLIECCE, PABHO:
1)As =R InZ
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n-k T YK-6
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n-1 T
3)As = C, In2
V2
3HavyeHue MoKa3aTels NOJUTPOIIbI ONPEIEISIETCS BBIPAKECHUEM:
1)n= €-C
C-C,
an:Cp—Q/ VK-6
c-C,
c-C,
3)n=
C-C,
3HaueHue yAeIbHON MaccoBOM TEMI0EMKOCTH paboyero Tena B
HOJUTPOITHOM IPOIIECCE OMPEAETSIeTCs BEIPaKEHUEM:
n—k
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n—k VK-6
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CooTHotIeHne MeX 1y (PU3MIecKUMU TTapaMeTpaMu COCTOSTHUS
pa6oqer0 TCJIa B HOJII/ITpOHHOM HpOLIGCCG HNMECT BU.
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10

Kakoii TepmMoarHaMIUECKUi POLIECC HAZBIBACTCS OOPATUMBIM?
1) TepmoMHaMHYECKHUH TTPOLIECC, B KOTOPOM 3HAYCHHS
apaMeTPOB COCTOSIHUSA PabOYEro Tesia M OCTAIbHBIX TEJ
TEPMOJMHAMHYECKON CUCTEMBI BO3BPAILAIOTCS K UCXOJHBIM
3HAUEHUSIM Yepe3 NIPOU3BOJIbHbIE IPOMEKYTOUHBIE PABHOBECHbBIE
3HAYCHUS

2) TepMoAMHAMUYECKUH TIPOLIECC, B KOTOPOM 3HAUEHUS
apaMeTPOB COCTOSIHUA PabOYEro Tesla U OCTaIbHBIX Tell
TEPMOJMHAMHYECKON CUCTEMbI BO3BPAILIAIOTCS K HCXOIHBIM
3HAYEHUSM Yepe3 IPOU3BOJIbHBIE IIPOMEKYTOYHBIE HEPABHOBECHBIE
3HauYEHUs

3) TepmoarHaAMHUUECKHUI MPOLIECC, B KOTOPOM 3HAYCHUS
[IapaMeTPOB COCTOSIHUS PabOUEro Tejla U OCTAIbHbBIX TEJ
TEPMOJUHAMHYECKON CUCTEMBI BO3BPAILAIOTCS KUCXOIHBIM
3HAUEHUSIM Yepe3 Te K€ CaMble IPOMEKYTOUHbIE PABHOBECHbBIE
3HAYCHUS

YK-6

11

B gem 3akimouaercst pusudeckuii cMbich ko3 duimenta
TETJIONPOBOAHOCTH?

YK-6

12

B uewm 3akmtouaercs pusndeckuii cMbics KoapduiueHTa
TEIJIOOTAa4YM MTPU KOHBEKIMHM U KOHBEKTHBHOM TeIJI000MeHe?

YK-6

13

Kakum BbIpaskeHHEM oIpeensieTcs CBs3b MeX 1y crnocod0aMu
3aJJaHMsI COCTaBa ra3oBoi cMecH (J10siMu)?

YK-6

14

Kak OIPECACIIACTCA 3HAUCHUC MOJ'ISIpHOfI Macchl Ta30BOM cMech?

YK-6

15

Kak ompenensiercst 3HaU€HUE Ta30BOM MOCTOSIHHOM Ta30BOM cMech?

YK-6

16

Kak ompenensiercst 3HaueHue yAeIbHON MacCOBOM TEMI0EMKOCTH
pabouero tena?

YK-6

17

Kak ompenensiercss 3HaueHHe yIeNbHON O0OBEMHOU TEMIOEMKOCTH
pabouero Tena?

YK-6

18

Kak ompenensieTcst 3HaueHUE YIAEIbHON KUIOMOJIBHOMN
TETJIOEMKOCTH pabodero Tema?

YK-6

19

Kak 3anuceiBatotcs ypaBHeHus Maiiepa i 1 kr u 1 Mons
pabouero Tena?

YK-6

20

Kak omnpenensercss ynenpHas MaccoBas TEIJIOEMKOCTh Ta30BOM
cMmecu?

YK-6

21

Kaxum BBIPpAXXCHUEM B O6HIGM BUAC OINPEACIICTCA DSHTAJIbIINA
pabouero Tena?

YK-6




22

Kaxk 3anmceiBaeTcst ypaBHEHHE TIEPBOTO 3aKOHA TEPMOANHAMHUKH B
MHTETpaJIbHOM Buze?

VK-6

23

Kak 3anuceiBaeTcsi ypaBHEHUE MIEPBOT0 3aKOHA TEPMOJIMHAMUKH B
muddepeHaIbHoR GpopMe, BRIpaKEHHOE Yepe3 3HaYeHUe YK-6
yACIbHON SHTAIBIUU paboyero Tena?

24

Kak onpenensiroTcs yaenbHble 3HaYeHUs KOJIMYECTBA TEIUIOTHI U
MEXaHUYECKON pabOThI, COBEpIIaeMON pabOYUM TEJIIOM B YK-6
M30TEPMUYECKOM Ipoliecce?

25

Kak ompenenstorcss u3MeHEHUs YAEIbHBIX 3HAUCHUH BHYTpEHHEH
PHEPTUM M ODHTAIBIUM pabodero Tema B H30TEPMHUUYECKOM YK-6
npouecce?

26

Kak ompenensitoTcst yaelnbHbIe 3HAaYeHUS KOJTHYECTBA TETIOTHI U
MEXaHUYECKOH pabOThI, COBEpIIaeMON pabOYUM TEJIOM B YK-6
aauabaTHOM mpoiecce?

27

Kak omnpenenstorcs U3MEHEHHS YIEIbHBIX 3HAYCHH BHYTpPEHHEH

YK-6
SHEPTUU M SHTAIBIHNH padoyero Tesa B anuabaTHoOM mporiecce?

28

Kaxk onpenensitorcst yaenbHbIe 3HAUCHHUS KOJIMYECTBA TEIUIOTHI U
MEXaHM4YECKOI paboThl, CoBepIIaeMOi pabOUrM TEJIOM B YK-6
n300apHOM Mpouecce?

29

Kax OMPCACIIIIOTCA U3MCHCHUS YACIIBHBIX 3HAYCHUM BHYTpeHHCﬁ

YK-6
DHEPTUU M SHTAIBIHNK Pabovero Teia B ©300apHOM mporiecce?

30

Kak ompenenstoTcs yaenbHbIC 3HAYCHUSI KOJIMYECTBA TEIUIOTHI U
MEXaHUYeCKOW paboThl, coBepmiaeMoi paboynuM TeIoM B YK-6
M30XOPHOM TIporecce?

2. OnucaHye MIKaJIbl OLEHUBAHUSA

B pamkax peHTHMHrOBOM CHUCTEMBbI YCHEBAa€MOCTb CTYAEHTOB IO KaXKIOW IUCLMILIMHE
OLICHUBAETCS B XOJ€ TEKYILEro KOHTPOJISI U MPOMEXYTOUHOM arrectauuu. PeliTuHrosas cucrema
OLIEHKUM 3HAaHUI CTYyIEHTOB OCHOBaHa Ha MCIIOJb30BAaHUM COBOKYIHOCTH KOHTPOJIBHBIX
MEPOIPUATUA MO TpOBEpKE NPONHAEHHOrO Marepuana (KOHTPOJIbHBIX TOYEK), ONTUMAJIbHO
pacrojOKEHHBIX HAa BCEM BPEMEHHOM MHTEpBalE€ W3Y4YEHMs] JUCLHUIUIMHBL. [IpuHIMIIBI
PEUTUHIOBOM CHCTEMBI OLIEHKU 3HAHUN CTYJ€HTOB OCHOBBIBAIOTCS HAa TPEOOBAHUAX, OMUCAHHBIX B
ITonoxxenun 06 opraHuzanuu 0OpPa30BATEIBHOIO Ipollecca Ha OCHOBE PEUTHHIOBOM CHUCTEMBI
ouieHkH 3HaHu# ctyneHToB B PI'AOY BO «CKDVY».

3. Kpurepuu oneHuBaHUs KOMIeTeHIU

Oyenka «Oomau4HO» BBICTABIISIETCS CTYAEHTY, €CJIM TEOPETUUYECKOE COAEpKaHHE Kypca
OCBOEHO IOJHOCThIO, 0€3 MpoOesIoB; HCcUepIbIBAIOLIE, MOCIEA0BATENbHO, YeTKO U JOIMYECKH
CTpOITHO H3JlaraeT MaTepual; CBOOOJHO CIpaBJIIE€TCS C 3aJayaMM, BOIPOCAMHU M JAPYTUMHU
BUJaMHM NIPUMEHEHUS 3HAHUM; MWCIOJIb3YyeT B OTBETE [OIOJHUTEIBHBIM Marepuanl BcCe
MIPEAYCMOTPEHHBIE MPOrPAMMON 3aJaHUsl BBIOJIHEHBI, KAYECTBO MX BBIIOJHEHHS OLIEHEHO
quciaoM OamioB, OJIM3KMM K MaKCHUMAaJbHOMY; AaHaJIM3UPYeT IOJYYEHHBbIE pPEe3yJIbTaThl;
MPOSIBISIET CaMOCTOATENIBHOCTh IIPU BBINOJHEHNH 3aJaHuil. CTyIEeHT 3HAaeT COBPEMEHHBIE
MaTeMaTHUYeCKUE U  €CTECTBECHHO-HAay4HbIE METOJbl HUCCICNOBAHMSA, IIPUMEHSEMbIE B
COBPEMEHHBIX OOIIEMHKEHEPHBIX YUeOHBIX AUCHIUIIIIMHAX

Oyenxa «xopouio» BBICTABISETCS CTYAECHTY, €CIM TEOPETHUUECKOE COJEpKAaHUE Kypca
OCBOEHO TMOJHOCThIO, HEOOXOMMbIE TPAKTUUECKHE KOMIIETEHIIUN B OCHOBHOM C(DOPMHPOBAHBI,
BCE MPEAYCMOTPEHHbIE MPOrpaMMoil 0O0ydeHus: yueOHbIe 3aJaHUsl BBIMOJIHEHBI, KAa4eCTBO HX
BBITIOJTHEHUSI JIOCTaTOYHO BbicOKOe. CTyIeHT TBEpIO 3HAeT Marepuall, I'paMOTHO M IO
CYLIECTBY M3JaraeT €ro, He JOIyCKas CYLIECTBEHHBIX HETOYHOCTEHM B OTBETE Ha BOIPOC.



CryaeHT 3HAaeT COBPEMEHHbIE MAaTEMaTUYeCKHE M  E€CTECTBEHHO-HAyYHbIE  METOJbI
HCCIIEIOBaHMs, TPUMEHSIEMbIE B COBPEMEHHBIX OOIIEMHKEHEPHBIX YU€OHBIX AUCHUTIIMHAX

Oyenka «y0061emeopumenbHo» BBICTABIACTCS CTYACHTY, €CIH TEOPETHYECKOe
coJiep’)KaHuEe Kypca OCBOEHO YacTMYHO, HO IMPOOENbl HE HOCST CYIIECTBEHHOTO XapakTepa,
OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MPOTPAMMON 3aJlaHUi BBIMOJHEHO, HO B HHUX HMEIOTCS
OIMOKK, MPH OTBETE Ha TIIOCTABJICHHBIM BOMNPOC MArHUCTPAHT JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO  NpaBWIbHBIE  (POPMYIHPOBKH,  HAONIOJAIOTCS ~ HAPYIICHHS  JIOTHYECKOM
MOCJIEIOBATEILHOCTH B HM3JIOKEHHH MporpaMMHOro Matepuana. CTyIEHT 3HAaE€T COBPEMEHHBIE
MAaTeMaTUYECKUE M ECTECTBEHHO-HAYyYHbIE METOAbl HCCICIOBAHUSA, NPUMEHSIEMBIE B
COBPEMEHHBIX OOIIEMHKEHEPHBIX YUeOHBIX TUCHUTUITMHAX

Oyenka «Hey0081emeopumenbHoy BBICTABIACTCS CTYIEHTY, €CIHM OH He 3Haer
3HAYUTENILHOM 4acTu MPOrpaMMHOTO MaTepuaa, J0MyCKaeT CyIIeCTBEHHbIE OUIMOKH, HEYBEPEHHO,
c OONBIIMMU 3aTPYAHEHUSMHU BBINIOJHSACT 3aJaHUsl NPAKTHUYECKUX 3aHATUH W JabopaTopHbIe
paboThl, HEOOXOJMMBbIE MPAKTUUYECKHE KOMIIETEHUUU He C(HOPMUPOBAHbI, OOJBIINHCTBO
MIPEIYCMOTPEHHBIX MPOrpaMMOi 00ydeHUs y4eOHBIX 3aJaHUil HE BBIOJHEHO, Ka4eCTBO HX
BBITIOJTHEHUS OLEHEHO YUCIIOM 0aiioB, OJM3KUM K MUHUMAaJIbHOMY.



