[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

O10: Makcumos Arekce MIFEBHCTEPCTBO HAYKHW U BBICIHEI'O OBPA3OBAHUA

[lomKHOCTb: AMpEKTOp AenapTaMeHTa no 06paaoBaTep>cj" W v
[ata nognucanus: 24.11.2025 14:07:51 I@ ﬁ KOou (I)EI[EPAHHI/I

YHUKaNbHbIiA npor@@,‘u@p@,ﬁbHoe roCy1apCTBEHHOC aBTOHOMHOC O6pa30BaTeJ'IBHOC YYPECIKIACHUC
8db180d1a3f02ac9e60521a5672742735¢18b1d6 BEBICILIETO 06paSOBaHI/I}I

«MOCKOBCKUI TOJIMTEXHUYECKWIT YHUBEPCUTET»

YTBEPXIAIO
W.0. nekana tparcriopTHOro ¢akyibrera

7, 42/}/ /M.P. PriGakoBa/

{u 27 » (espans 2023 ¥

PABOYAS ITPOT'PAMMA JIUCHUIIJIMHBI
«TepMoauHAMHUKA»

Harmpasnenue noaroroBku

23.05.01 HazemHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHUE CPEACTBA

[Ipodunb moaroroku (0O6pazoBaTesibHas IporpaMma)

ABTOMOOM/IM U ABTOMOOWJIbHBIN CEPBUC

KBamudukanus (cTerneHs) BHITyCKHUAKA

Chnenuaaucr

dopma oOydeHus

Oumnasi, 3a04Has

Mocksa 2025 .



2

[IporpamMma coctaBiieHa B COOTBETCTBHH ¢ DeiepaibHbIM rOCYJapCTBEHHBIM 00pa30BaTeIbHbBIM

CTaHJapTOM BhIciIero oopa3oBanus no cnernuanbHoctu 23.05.01 «HazeMHble TPAHCTIOPTHO-
TeXHOJIOTH4YEeCKHEe CPeICTBA» (YPOBEHb CIIeMAJIUTETA)

IIporpammy cocTaBu

CTapIIUM NperiojlaBarelib /A.A. JlemenTheB/

IIporpamMma yTBep:xaeHa Ha 3acefanun kadgeapol “HazemMHbIe TPAaHCIIOPTHBIE CPe/l-

cTBa” «24» siuBaps 2025 r., npotokos Ne 8

3aBeayromuii kKadeapon,

1.T.H., podeccop A.B. Kemnep

1. Iesir OCBOEHMSI IMCIIMIITIMHBI ........occeeieiiiiuuiieieeeeeeeeeietuareeeeeeeaaaeesssesesaaeesasaosssssesssassasasnssssesseeseesannnses
2. Mecto aucuumiinHbl B CTPYKTYpPe OOII 0aAKATABPHATA ......oc.eeiiiiiiiiiiiiiieiieeeeieceeeeee e

3. [lepeueHs mIaHUPYEMBIX PE3YyJIHTATOB 00YUYEHHS 110 AUCHUIUIMHE (MOJIYIII0), COOTHECEHHBIE C

TUTAHUPYEMBIMH PE3yJIbTATAMU OCBOCHUS 00Pa30BATEIBHON TPOTPAMMBL ......euvvenverurerereieenienieenieeeenneens
4. CTPYKTYPa U COAEPKAHNE TUCHMIITIMHBI .......vveeeeiirieeenirieeeenareeesansereeessnssreeessssseeesssssseeessssseeesssnssees
5. OOPA30BATEIIBHBIC TEXHOOTHH «....uveuvvenstenreeseeteensesstesseensesstesseensesssenseensesssenseensesssenseensesssensesnsesseenseenses

6. OLleHOYHBIE CpeICTBA Ui TEKYIIET0 KOHTPOJIS YCIIEBaEMOCTH, TPOMEKYTOUHOM aTTeCTaIlH 110
WUTOTaM OCBOCHUS JUCIUILUIMHBI U Y4eOHO-METOANYECKOE 00ECTICUeHNE CaMOCTOSITEILHOM PaboThI

(o1 (5] N0 - SRS UPS
7. Y4ueOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE O0SCTICUCHUE AUCIIUIIITIHBI .....veeneveenereereenreenereeeeenaeanns
8. MaTepuanbHO-TEXHUICCKOE 00CCTICUCHUE JUCIIUTIIIITHBI ....vveeeveeeereeeereeeereeessreeessseessseesseeessseesssneens
9. MeTtoauieckue peKOMEHIANNHN AJII CAMOCTOSTEIIEHON PAOOTHI CTYACHTOB ....ccuvveeuvrerreenreenareeeeenaeans
10. MeTonnueckue peKOMEHIAIMM IS TPETIOTABATEIIS .uuvvvveeernnrreeeesnrreeeeasnereeessssseeesssssseeesssssseesssnseeeens
®OH/I OHUEHOYHBIX CPEACTB I1O IUCHUIIIIMHE .........ooovveiiiiiiiieeeeeeeeeeeee e



1. etk 0OCBOEHUS TWCITUTLIHHBI

Hesab n3ydeHus: TUCIUILTHHBI — (POPMHUPOBAHNE KOMIIETEHIMH OyAyIINX CIIEIHAINCTOB B 3HAHUH OC-
HOBHBIX 3aKOHOB, IPUHLUIIOB U METOJIOB TEPMOJANHAMMKH U CIIOCOOOB NPUMEHEHHUS N3YUYEHHBIX 3aKOHOB
IIpH pacuére MUKIOB KOMOMHUPOBAHHBIX U MOPIIHEBBIX ABUTATENCH.

3aga4u JUCLMIUIMHEL

- copMUPOBATh y CTYACHTOB HaBBIKU MCIOIb30BaHUS TEPMOJAUHAMUYECKUX COOTHOIIEHUN TPU
UCCJICA0BAHUH PA3JIMYHBIX IIPOLIECCOB B TEIUIOBBIX MAlIMHAX;
- 00yueHHe CTy/IEHTOB METOMKAM TEPMOJINHAMUYECKOTO aHAJIN3a TEIIOBBIX IBUTaTENIEH.

2. Mecto aucunminasbl B ctpykrype OOII 6akanaBspuara

Huctunnuna Bxoaut B 0710k b1 «/lucuurnmuneny o0si3aTebHas 4acTh.

Jlis u3ydeHus: TaHHOW NUCIUIUIMHBI HE0OXO UMbl 3HAHUS, YMEHUS, HaBbIKU, (popMHpyeMble Mpele-
CTBYIOLIMMH JTUCIHUIUIMHAMU: «MaTeMaTuka», « Pusuka», « XumMus».

3HaHUA, YMEHHUS, HABbIKK, CPOPMHUPOBAHHBIC JAHHOW AMCUUIUIMHONW OyIyT BOCTpEOOBaHBI MPHU MPO-
XO0KJICHUU MTPOU3BOJACTBEHHOM MPAKTUKHU U MPOXOKICHUS TOCYIapCTBEHHON UTOIOBOM aTTECTALINH.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHUS M0 JUCHUILIHHE (MOLYI10), COOTHECEHHbIE C
IUIAHMPYEMBbIMH pe3yJIbTaTAMM 0CBOEHHUsI 00pa30BaTe/IbHON MPOrpaMMbl

H.TIaHpreMI)Ie pe3yJbTaThbl 0OCBOCHUSA TUCHUIIJINHBI

Koxa kommerenmnum

B pesynbrare ocBoeHuUs

00pa3oBaTebHOM MPO-

rpaMMbl 00yYarOIIUHCs
JOJDKEH 00J1a1aTh

[lepeyeHpb uIaHUPYEMBIX PE3YIIBTATOB O0yUCHHUS
0 JUCLUIUINHE

OIIK-1. Cnocoben
CTaBUTh U peIaTh
WUHXEHEpPHBIE U HayY-
HO-TEXHUYECKHUE 3a-
naudu B cepe cBoei
npodeccuoHaIbHON
JIESITEIbBHOCTH U HO-
BBIX MEXIUCIUILIHU-
HapHBIX HaIIpaBJICHUI
C MCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTUYECKUX U
TEXHOJIOTMYECKHUX
Moaelen

NOIIK-1.12
Brnaneer meronamu ananu-
3a ¥ pacdera TeIIOBBIX
IPOLIECCOB B HA3EMHBIX
TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MaIlH-
HaX ¥ TEXHOJIIOTUIECKOM
00opyaOBaHUU

3HATh:

- TEPMOJUHAMMYECKHE LIUKJIbI TEIUIOBBIX JBUraTe-
Jei st pa3pabOTKH MyTeH MX COBEPIICHCTBOBA-
HUS;

- IPUHLUIB pabOThl TEIJIOBBIX IBUTaTeei, H
npelnensl  BO3MOXKHOCTEH Il TEXHUYECKOIO
yaydieHus kaxjaoro tuna JIBC;

- TepMOAMHAMHUYECKUE IMKJIbI paboThl TETJIOBBIX
JBUTaTeNel, MallluH U 000pyOBaHNUS;

- METOAMKH JKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS
TEPMOJUHAMHYECKOIO COCTOSIHUS CHJIOBBIX YCTa-
HOBOK.

yMeTb:

- pa3pabaTeiBaTh MEpHI MO TMOBBIMIEHUIO 3D dek-
TUBHOCTH HCIIOJIb30BaHMsI O0OpYy/IOBaHUS C yue-
TOM TEIUIOTEXHUYECKUX U TEPMOAMHAMUYECKUX
0COOEHHOCTEH HCIONBb30BaHUSI TAaKOro 000pYJIO-
BaHUsA

- QaHAJTU3UPOBATh PE3yJIbTAThl pa3pabOTaHHBIX Mep
M0 TOBBIMICHUIO Y(()EKTUBHOCTH HUCIIOIB30BAHMS
000pyIOBaHNUS;

- BBINOJIHATH PAacYEThl U IPOBOIAUTH UCCIIECIOBAHUS
LUKIIOB TEIJIOBBIX aBuratenet B T-S u p-v aua-
rpaMMax;

- paccuurarh yucia Maxa B cedeHusax coma Jla-
Bajsl MO IOJYYEHHBIM IIPU HCCIIEIOBaHUAX IaH-




HBIM;
- aHaAJIM3UPOBATh PE3YJbTaThl HUCIBITAHUN JBUTA-
TEJEeH U COMOCTABIATh UX C TEOPETUYECKUMU JIaH-
HBIMU.

BJIA/1eTh:

- METOJMKON MOJETUPOBaHUS TEUECHUH padboumx
TeJN Ui TMOBBIIIEHUS 3(PPEKTUBHOCTH HCIIONIB30-
BaHMsI 000pPYOBaHUS;

- METOJIaMH aHanu3a pa3pabOTaHHBIX Mep MO IMO-
BBITIICHUIO A()PEKTUBHOCTH TPUMEHEHUS 000py-
JOBaHMSI C YYETOM €ro TeIUIOTEXHHYECKHUX OCO-
OEHHOCTEH;

- HaBBIKaMU MPOBEACHUS UCCIICIOBAHUIA U pa3pa-
OO0TKM MEPCIIEKTUBHBIX CHUJIOBBIX YCTAHOBOK OTHO-
CUTEIIbHO TEePMOJMHAMUYECKOTO W TETUIOTHUPAB-
nuyeckoro pacyera [IBC;

- METOJaMU BHIOOpa ONTHUMANBHBIX CHOCOOOB H
METOJIUK JUIS JOCTHKEHHS] TPEOYEeMBIX pacUeTHBIX
pE3yIbTATOB.

OCHOBHBIMHU dTarmaMu (HOPMUPOBAHHS YKAa3aHHBIX KOMIETECHIIUH MPU W3yYEHUH CTYJACHTAMH JTUCIIH-
TUIMHBI ABJIAKOTCA TIOCJICAOBATCIIBHOC HU3YYCHHC COACPIKATCIILBHO CBA3AHHBIX MCKIY COGOI71 pa3aciioB
(Tem) yueOHbIX 3aHsATHI. M3yueHne Kaxaoro pasnuena (TeMbl) MpearnoaracT OBJIaJcHUE CTyCHTaMU He-
00XO0MMBIMUA KOMIETEHIUAMH. Pe3ynbpTaT aTTecTaluy CTyICHTOB Ha Pa3UYHBIX dTanax (GopMHUpPOBaHUS
KOMIICTEHIIMI MOKa3bIBACT YPOBEHb OCBOCHHUSI KOMIICTEHIMH CTyIE€HTaMH. JTAHOCTh (POPMHUPOBAHUS
KOMHCTGHHI/Iﬁ MmpsaMo CBA3aHa ¢ MCCTOM NAUCHUILIMHBI B 06pa3OBaTeHBHOI>'I nporpamMmme.

4. CTpyKTYypa U coJepKaHue TUCUUIINHBI
Ounas popma
JucuuniauHa untaercs Ha 3 ceMecTpe
[IpomexyTouHas aTTecTalnus — 3a4eT
KonuuecTBo Henenb B cemectpe — 18
O61mas TpyJ0EMKOCTh AUCHUILINHBI — 2 3a4E€THBIE €TUHUIIBI
OO11ee KOIUYECTBO YacOB IO CTPYKType — 72
KonnuecTBO ayAMTOpHBIX 4acoB — 36
KomnmndaecTBo 4acoB caMoCTOSTeTbHOM paboThl — 36
KomnuectBo yacos nekiuii — 18
KonngectBo yacoB nabopaTopHbIX 3aHATHN — 0
KonnuecTBO 4acoB ceMHUHAPOB M MPAKTUYECKUX 3aHATHI — 18
3aounas Gopma
JucuuminHa yutaercs Ha 3 cemecTpe
[TpomMexyTouHas aTTecTanus — 3a4eT
KonnuecTBo Henens B cemectpe — 18
O61mmas TpyaJ0EMKOCTh AUCIUTIINHBI — 2 3a4E€THBIE €TUHUIIBI
O0111e€e KOJIMYECTBO YacoOB IO CTPYKType — 72
KonunuecTBo ay1uTOpHBIX 4acoB — 12
KonuyecTBo yacoB camocTosiTenbHOM paboThl — 60
KomanuectBo yacoB nekuuii — 6
KonuyecTBo yacoB mabopaTopHbIX 3aHsATHN — 0
KonnuecTBo yacoB ceMHHApOB U MPAKTUUECKHUX 3aHATUH — 6

4.1. CopepxaHue JEKIIHOHHOTO0 Kypca AUCHHUIIIMHBI
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Tepmonnnamuka kak Hayka. OCHOBHBIE OITPEICIICHHUS.

HHTEeHCUBHBIEC U SKCTCHCUBHBIC CBOMCTBA. Y A€NbHBIC TAPaMETPHI.

3aKOHBI HICATTLHOTO Ta3a. Y paBHEHUE COCTOSIHUSI.

["a3oBBIEC TOCTOSTHHBIE.

I"azoBwie cmecu. 3akoH JlambToHA.

PV-auarpamma TepMoInHAMUYECKHX MPOIECCOB.

JuddepeHnmnansHoe ypaBHEHUE COCTOSHHUS.

TennoeMKoCTh ra30B ¥ cMecel. 3aBUCUMOCTH TEIJIOEMKOCTH OT TpoIiecca.

Omnpit JIxoysst. [IpuHIIUT 3KBUBAJICHTHOCTH TEIIOTHI H PaOOTHI.

[TepBrlii 3aKOH TEPMOAMHAMUKH JIJIS1 3AKPBITON M OTKPBHITOM TEPMOJIUHAMUYECKON CUCTEMBI.
BuyTtpennss sueprusi. Bausinue xo1a mpoTekaHusi mpoiiecca Ha padoTy U BHYTPEHHIOIO SHEPTHIO.
YpaBHeHHE MEPBOro 3aKOHA TEPMOJUHAMUKY B AU depeHimanbHoi popme.
OHTaNBINS.

DHTpOMUs UACaTbHBIX Ta30B.

TS-auarpamma. [S-guarpamma.

Bropoii TepMoaMHAMUKH, OTIPEIEICHNUS.

O0benMHEHHOE BBIPAKEHUE TIEPBOTO M BTOPOTO 3aKOHOB TEPMOAMHAMUKH.
IlonaTune nukia.

PaGouee Teno.

Hukn KapHo (psMoit 1 0OpaTHBIH).

Dkceprust pabovero Tena.

VYpaBuenue ['tou-Ctoaosl.

VYpaBuenue Ban-nep-Baanbca.

@Da30BbIN NEPEXOL.

Oueprus ['nb6ca.

CoiicTBa BoasHoro napa. Tpu craauu napooOpa3oBaHHsl.

AnmnabaTtrdyeckoe paclIupeHne U JPOCCeIMPOBAHNUE.

Crpyitnbie ammapatsl coria u quddys3opa, CKOpoCcTh UCTEUCHHUS M pacxo] raza. MccnenoBanue dhopmy
HCTEUYEHUSI.

Br160p popmer kananor cormia. Comto JlaBans. Beroop dhopmsl kanana quddysopa.
[TapaMeTpsl TOPMOKEHHUS.

Juddepennmansupie ypaBaerus du di ds.

[ukn sHEproycTaHoBoK (1uk PeHKMHA) cxema, mapaMeTphl.

Huxner JIBC.

IMuxn bpaiitona. [{uki bpalitoHa ¢ BHEIHEN pereHepanuen Temia.

Xo0JI0AUIbHBIE MAITHBI U TETIJIOBBIE HACOCHI.

KoMOuHMpOBaHHBIE YHEPTOYCTAHOBKH.

DIJIEKTOPOXUMHUYECKHE YIHEPTETUUECKHE YCTAHOBKHU HAa OCHOBE TO.

MexaHu3MBbI TETI00OMEHaA.

YpaBHEeHMUsI, ONUCHIBAIONINE HTHTEHCUBHOCTh TEINIOOOMEHA.

OrneHka BAMSIHUS Pa3TUYHBIX BUIOB TETNIOOOMEHA.

Bo3moxHOCTH MOJIeTMpOBaHUS TEPMOIMHAMUYECKHUX MTPOLECCOB B PACUETHBIX KOMILIEKCAX.

4.2. CopepxaHue NPAKTHYECKUX 3aHATHI

TepMoauHaMU4ecKuid pacyeT IMKJIa OEH3MHOBOTO IBUTaTEJIs.

TepmoauHaMudeckuii pacdyer 1UKIa OEH3MHOBOIO ABUraTeNs ¢ TYpOOHAIyBOM.
TepMoarHaMUUECKUH pacueT HUKIIA JU3EIBHOIO JBUTATENS C pereHepaueil TeIIOTHI.
TepmoauHaMuyeckuii pacyer IUKIIA AU3EIbHOIO IBUraTeNsl ¢ TYpOOHA1yBOM.

4.3. Copep:xanue JJa00paTOPHBIX padoT
JlaGopatopHbie pabOTHI B JAHHOW AUCUMUIUIMHE HE TPEAYCMOTPEHBI.

4.4. [lpumepHasi TeMaTHKAa KypPCOBOI'0 IPoeKTa (KypcoBoi padoThl)



KypcoBoii npoeKT He npeaycMOTpPeH.

4.5. Tembl 17191 CAMOCTOSITE/ILHOI Pa00OTHI CTYICHTOB

DHTaNbIUL, SHTPONHUS BOASIHOTO napa. [S-auarpaMmMa BoJsHOTO napa.
Cwmech BO31yXa U BOJSHOTO Tapa.

Komrmpeccopsl, olieHka SJKOHOMUYHOCTH.

Boruncnenue k03 @UIMeHToB TEMI00TAauH.

Hukn Kapso.

5. O6pa3oBarejibHbIe TEXHOJIOTUHU

s 00ydeHus: TUCIUIIMHE BRIOpaHbI ClIeAYIOIKe 00pa30oBaTeNbHbIE TEXHOIOTHH.

KonrtaktHas pabora ¢ 00ydJarommMucs BO BpeMs ayJUTOPHBIX 3aHATHIA B pOpMe JICKIHiA, U TPaKTHIe-
CKUX paboT. JlaeT BO3MOKHOCTh CKOHIICHTPHUPOBATh MaTepHall B OJOKH U MPETMOJHOCUTD €ro KakK eINHOe
1[eJ10€, @ KOHTPOJIb POBOJIUTH MO IPEABAPUTEIBLHON TOATOTOBKE 00YyYarOIIUXC .

BrinmonHenue mnaHa caMoCTOSITETbHOM paboThl, CAMOCTOSITENTFHOE N3YYSHHE TEOPETUIECKOTO Kypca.

Bo3MOXXHOCTD B3aUMOACHCTBUS, B3aUMHOTO OOYYE€HHS M B3aHMHOT'O KOHTPOJII 00YYaIOIUXCsl B TIPO-
1[ecce MpakTUYecKux padot; GopMHUpOBaHHE HABBIKOB KOMAaHIHOW pabOThl U (HOPMUPOBAHHE JTHIEPCKUX
KOMHGTGHHI/Iﬁ OTACJIBbHBIX 06yan0H1chs1.

UreHue JeKIUi ¢ WLTIOCTPAIMsIMU Ha MEJIOBOM JIOCKE U BEJEHUE KOHCIEKTa 00ydJaromUMUCS C TO-
CIEAYIOLIEH MPOBEPKOM KOHCIIEKTA.

OOyueHne ¢ MOMOIIBI0 TEXHUYECKHUX CPEeACTB 00yueHus. JleMOHCTpalus claiiioB Mpe3eHTalui U BU-
JICOPOJTUKOB TIOCPEJICTBOM MYJIBTHMEIUHHOTO 000pya0BaHUs, (OPMUPOBAHUE HABBHIKOB CAMOCTOSITEIIh-
HOTO MPUMEHEHUS CPEICTB u3MepeHuil. OCBOeHNE TEOPETHUECKOro Kypca Mo yueOHUKaM ¥ HOPMaTUBHO
TCXHUYCCKHUM JOKYMCHTaAM O6yquHe C IIOMOIIBIO I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIIUOHHBIX TCXHOJIO-
ruil. OCcBO€HHE TEOPETUUYECKOT0 Kypca 10 HHTEPHET - pecypcaM U WH(OPMAaLMOHHO-CIIPABOYHBIM CHCTE-
MaMm.

[TonroroBka, mpecTaBieHue U 0OCYKIECHUE MPE3EHTAI HA CEMUHAPCKUX 3aHATHSAX.

Opranuzanusi ¥ MPOBEACHUE TEKYLIETO KOHTPOJIA 3HAHUH CTy/IEeHTOB B (hopMe OJIaHKOBOTO TECTHPO-
BaHUA.

6. OnleHOYHbBIE CPeICTBA Il TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTaluu Mo
UTOraM OCBOEHMS JUCUMIIJIMHBI M YUeOHO-MeTonYecKoe odecneyeHne caMoCTOSITeIbHOH padoThl
CTY/I€HTOB

®DOoH/T OIIEHOYHBIX CPEJICTB IO JUCIHUIUIMHE SIBISICTCS HEOTHhEMJIEMOH YacThIO HACTOSIICH paboueii
HpOFpaMMI:I nu Hpe,Z[CTaBJIeH OTACJIIBHBIM IIOKYMCHTOM B HpI/IJIO)KeHI/II/I 2

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecreyeHue TN CIUTIIUHbI

a) OcHoBHas JUTEpaTypa:

1. Kupwumun B.A., Texaudeckas TepMOAMHAMUKA: YUYECOHUK JUIsl BYy30B [DJIEKTPOHHBIN pecypc] :
yueb. / Kupummua B.A., CeriueB B.B., lleitngmaA E.. — Dnekrpon. man. — Mocksa : M3na-
tenbckuit oM MOU, 2016. — 496 c. — Pexxum nmoctyma: https://e.lanbook.com/book/72305. —
3ari. ¢ ’3KpaHa.

2. Kapmunckwuii, B.J[. Texandeckas Tepmoaunamuka [DIIeKTpOHHBIN pecypc] : ydel. mocodoue —
OnektpoH. naH. — MockBa : YMI[ XKIAT, 2005. — 224 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/59062.

0) JonmosiHuTeIbHAS JIUTEpATypa:

1. Hosuxo, N.1. Tepmoaunamuka [DneKTpoHHBIN pecypc] : yuel. mocobue — DIEKTPOH. JTaH. —
Canxkr-IlerepOypr : Jlanb, 2009. — 592 c¢. — Pexum moctyna: https://e.lanbook.com/book/286.
— 3arJ. ¢ ’KpaHa.
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2. Kapmunckwmii, B.JI. Texandeckas TepmomuHamuka [DIIeKTpOHHBIN pecypc] : yued. mocodbne —
OnektpoH. naH. — MockBa : YMI[ KT, 2005. — 224 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/59062.

B) [Iporpammuoe o0ecnieuenue u UHTepHeT — pecypchl:
st mpoBeieHus 3aHATUH IO TUCHIUIUIMHE Heooxoaumo crenyromiee [10:
Jns  ocBOeHHMS ~ JUCHMIUIUHBI ~ PEKOMEHIYIOTCS — CIEAYIOIME  CalThl  HHQOPMAIMOHHO-

TEJIEKOMMYHHUKAIIMOHHOHN ceTn « THTepHeT»:
http://munobprayku.pgh/ - Munucmepcmeo obpazosanus u nayku PD;
hitp.//fcior.edu.ru/ - @edepanvhwiii yeHmp UHGOPMAYUOHHO-00PAZ0BAMENILHBIX PECYPCO8;
http://fgosvo.ru/ - Ilopman @edepanvhvix 20CY0aPCMEEHHBIX 00PAZ08AMENLHBIX CIMAHOAPTO8,
hitp.//www.consultant.ru/ - Cnpageounas npasoeas cucmema «Koncynomanm Ilnrocy,
http://www.garant.ru/ - Cnpasounas npagosas cucmema «I apanmy,
hitp.//www.edu.ru/ - Poccuiickoe oopasosanue. Dedepanvhblii nopmai,
http://www.opengost.ru/ - Caiim, cooepaicawjutl noHvie MeKCmvl HOPMAMUBHBIX OOKYMEHMO8.

1.  Dnexrponnsiit katamor BUL] MI'VII.

http://mgup.ru/library/

DNEKTPOHHBIN KaTaJIOT TIO3BOJISIET MPOU3BOINTH MOKCK 10 0a3e maHHbIX onbamorekn MITYIIL.

2. IBC m3nareabcrBa «JIAHDb».

https://e.lanbook.com/

ObC «JIAHb» - pecypc, npeaocTaBistonyii online-10CTyn K HaAy4YHBIM KypHajiaM U MOJHOTEKCTOBBIM
KOJUICKIMSIM KHUT Pa3IMYHBIX U3/aTEIIbCTB.

Hoctyn k ObC u3narensctBa «JIAHbY ocymiecTBisieTcst co BceX KOMIBIOTEPOB YHUBEPCUTETA.

3.  I9BC «Polpred».

http://polpred.com/news

OBbC npeacrapnser co00i apXuB BaXHbIX MyOiIMKaIuil, coOupaeMbIx BpyuHyto. ba3za nanubix ¢ pyOpu-
karopom: 53 orpacnu/ 600 ncrounukos/ 9 ¢enepanbHbix okpyroB Pd/ 235 ctpan u Tepputopwuii/ rias-
Hble MaTepHuaibl/ cTatbu ¥ uHTepBbI0 8000 mepBbix mui. s noctyna k moiaHsM Tekctam DbC ¢ koM-
MBIOTEPOB HAa TEPPUTOPUH YUEOHBIX KOPITyCOB YHUBEPCUTETA aBTOPU3ALIUs HE TpeOyeTcs.

4.  «KubepJlennnka» - HaydyHast OM0JIMOTEKA OTKPBITOr0 10CTYyIA.

http://cyberleninka.ru/

D10 Hay4Hast ANEKTpOHHast OMbIroTeKa OTKpbhIToro nocryna (Open Access).

bubnnorexa KOMIUIEKTYeTCS HAyYHBIMU CTAaThIMHU, MyOIHMKalUsAMU B XypHaiax Poccun u OnMkHEro
3apy0exns. HayuHble TEKCTHI, IPECTABICHHBIE B OMOINOTEKE, pa3MENIatoTCs B UHTEPHETE OECIUIaTHO, B
OTKpbITOM Joctyne. [lomp3oBaTensm OUOIMOTEKN MPENIOCTABISIETCS BO3MOXHOCTh YUTATh HAy4YHbIE pa-
OO0THI C 9KpaHa IUIaHIIeTa, MOOMIBHOTO Tene(oHa U APYTUX COBPEMEHHBIX MOOUIIBHBIX yCTPOMCTB.

5. Hayunas 3nexkTpoHHas 6udamnorexa «eLIBRARY.RU».

http://elibrary.ru/defaultx.asp

Kpynueiimas B Poccun anmekTponHas 6ubauoTeka HayuyHbIX MyOauKkamnuii, obaagaromnias 00raTbIMu BO3-
MO>KHOCTSIMH TIOMCKa U aHaJIK3a HayuyHo! nHpopmaiu. bubnuoreka nHrerpupoBana ¢ Poccuiickum uH-
nexkcoM HayuHoro rutupoBanus (PUHII) - cozmannapiM 110 3akazy Muno6paayku PO GecrimaTHbIM 00111€-
JOCTYITHBIM UHCTPYMEHTOM U3MEPEHHUS IMyOIMKAIIMOHHOW aKTUBHOCTH YUCHBIX U OpTaHHU3AITHIA.

6. PedeparuBHasi H HayKOMeTpPHYECKasi JIEKTPOHHAs 0232 JAHHBIX «SCOpPUS».

https://www.scopus.com/home.uri

Nunexkcupyet He Menee 20500 pedeprpyeMbIX HAyIHBIX KYPHAJIOB, KOTOPBIE W3/IAIOTCS HE MEHEE YeM
5000 u3narenbcTBaMU U cojiepKaT He MeHee 47 MiTH. Oubimorpaduyeckux 3amucei, U3 KOTOpbIX HE Me-
Hee 24 MJTH. BKIIIOYAIOT B CE0sI CIIUCKU IIUTUPYEMOU JTIUTEPATYPHI.

7.  ba3a nannbix «Knovel» uzparenbcrBa «Elsevir».

https://app.knovel.com/web/

[TomHOTEeKCTOBAsT 0a3a AAHHBIX JJII IOMCKA WHXKEHEPHOU MH(OpPMAIMK U TOACPIKKU MPUHSATUS HHXKE-
HEPHBIX PEIICHUM.
JlocTyn K 2IEeKTPOHHBIM 0a3aM JaHHBIX «Scopus» u «Knovel» ocymiecTBisieTcss KpyriioCyTOYHO 4epes
cetb MuTepHer B pexxume oH-nalH no [P-agpecam, ucnonb3yeMbiM YHUBEPCUTETOM JJISI BBIXOJIa B CETh
Hutepner.

8. Tlomckosbie uaTEpHET-ccTeMbl: Google, Yandex, Yahoo, Mail, Rambler, Bing u ap.
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HNudopmanmonnas cucrema mpeaocTaBiisieT CBOOOAHBIN TOCTYM K KaTaiory oOpa3oBareiabHbiX MHTEp-
HET-PECYpCOB M MOJHOTEKCTOBON AJIEKTPOHHOW y4eOHO- METOINYECKON OMONMMoTeKe A O0ILEero  mpo-
¢beccuonanpHOro 06pazoBanus. JJocTyn ¢ 1060ro KOMIbIOTEPA, MOJKIIOUEHHOTO K VIHTepHeT.

r) JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE Pecypchl:

OO0P HaxoauTcs B pa3paboTKe.

8. MarepuaibHO-TeXHU4YECKOe o0ecnedeHne I CHUIITTUHbI
Aynauropus Ui JEKIMOHHBIX U ceMUHapckux 3aHaTuil Ne Hin-324 (a) «YuebHast ayautopusd»
107023, r. Mockga, yi. b. Ceménonckas, 1. 38, ctp.13. Kommuiektsl mebenu s yd4eOHOTO mporiecca.
MenoBas nocka.
MynbTumMeauitHoe o0opy10BaHuE: HHTEPAKTUBHAS JJOCKA, IPOEKTOP, IEPEHOCHONW HOYTOYK.
2. AynuTopus 1Uis JIGKIMOHHBIX M ceMUHapcKkuXx 3aHaThil Ne H-406 «Kiacc KOHCTpyKIMM ra30TypOuH-
HEIX IBHUTATEIICH
107023, r. MockBa, yi1. b. Ceménonckas, 1. 38, crp.12. KommuekTsl Mmebenu A yaeOHOro mpoiiecca.
MenoBas nocka. MakeT AByXBaJabHOH MUKPOTYpOUHBL. MakeT TpexBaJbHON MUKPOTYpOUHBI. MakeT
TPEXBAJILHOTO TAHKOBOTO ra30TypOMHHOTO JBUTATEIs.
[Mnakater: ['T 1000T u Teruooomennuk ['TJ] T'A3-902.
MynbsTMeaMitHOE 000pyI0BaHKE: IPOEKTOP, MHTEPAKTUBHAS 10CKA, IEPEHOCHOM HOYTOYK.

9. MeToaM4YeCKHEe PEKOMEHIAIUH IS CAMOCTOSITEIbHON PadoThI CTY/IEHTOB

D¢ dexTrBHOE OCBOCHHE AUCIUIUIMHBI PEIIONIAraeT PEryJspHOE OCEIIEHUE BCEX BHIIOB ayIUTOP-
HBIX 3aHSATUH, BBIIIOJIHEHUE TUIaHA CAMOCTOSITENIbHOM pabOThI B MOJIHOM 00bEME U IPOXOXKACHUE aTTe-
CTalli¥ B COOTBETCTBHUHU C KAJICHJIAPHBIM YYEOHBIM rpaduKom.

CTyAeHTy peKOMEHIYeTCsl O3HAKOMHUTHCS CO CIIUCKOM OCHOBHOM U JTOTIOIHUTEIHHON JIUTEPATYPhI U
B3SITh B OMOIMOTEKE N3aHHS B TBEPIOU KOIHU (HEOOXOIMMO UMETh TIPH ce0e YNTATENbCKUN OUJIeT 1
YMETb MOJIb30BAThCS SJICKTPOHHBIM KaTaJOroM).

JocTyn Kk "HPOPMAIIMOHHBIM pecypcaM OMOIHOTEKH U UHPOPMALMOHHO-CIIPABOYHBIM CUCTEMaM CETH
«VHTEpHET» OpraHN30BaH B YMTAJBHBIX 3a1aX OMOINOTEKH co cTarmoHapHbIXx [I9BM, mubo ¢ muyHOTO
[I9BM (HOYTOYKA, MIAHIIETHOTO KOMITHIOTEpA WJIM HHOTO MOOHMIILHOTO YCTPOHCTBA) MOCPEICTBOM Oec-
MIPOBOAHOIO JOCTYTA MPH AKTUBALMM UHIUBUIYaJbHOW yUETHOM 3aMKCH.

[onp30BaHMe MHPOPMALMOHHBIMU PECYpCaMH PACHIHPSAET BOZMOKHOCTH OCBOCHHUS TEOPETUUECKOTO
Kypca, BBIIIOJTHEHHS] CAMOCTOATEIbLHON PabOTHI M MO3BOJISET MONTYYUTh HH(OOPMALIUIO ISl peaih3au
TBOPYECKHUX 00pa30BaTEIbHBIX TEXHOJIOTHIA: BBIMOJIHEHHS pedepaTa Ha 331aHHYIO WIH CAMOCTOSATEIBHO
BBIOpAHHYIO TEMY B paMKaX TEMAaTHKHU JIUCHUTUIMHBIL.

JUJ1s BBITOJTHEHUS TPAKTUYECKHX (JJa00paTOPHBIX) pabOT CTYACHTY PEKOMEHYETCsI IPEIBAPUTEIBHO
03HAKOMUTbHCSI C TEOPETUUECKUMHU CBEJICHUSIMU, U3JI0KEHHBIMHU B Y4€OHO-METOAMYECKOM TOCOOUHU U 10-
MIOJTHUTEIBHBIX UCTOYHUKAX, IPU BBIITOJHEHUH PAOOTHI CII€I0BATh PEKOMEHJOBAHHOMY TOPSIKY BBIIOJ-
HEHHUs padOTHI M YKa3aHUAM IPeroiaBaresis, COOM01aTh TEXHUKY O€30ITacCHOCTH, COJIEPKaTh pabouee
MECTO B YUCTOTE U OEPEKHO OTHOCUTHCS K 000pyA0BaHUI0. BeneHne KoHCTeKTa JIEKIUi mpoBepsieTcs
MpernojaBaTesieM.

[Ipu BBIMOIHEHUH CAMOCTOATEIBHOM PabOThI CTYICHTY PEKOMEHIYETCSI U3YUUTh TEOPETHUECKUE CBE-
JEHUS 110 TeMaM 3a/IaHui, CIIeZI0BaTh PEKOMEHIALUAM, U3JI0KEHHBIM B yUeOHO-METOJUUECKUX TOCOOH-
X, IPEIOCTABIIATH PENoJaBaTe0 MPOMEXYTOUHbIE M OKOHYATEIbHbIE Pe3yJIbTAaThl B IPOIecCe KOH-
TaKTHOM pabOThI HA 3aHATHUSAX.

10. MeToauyeckue peKOMeHAAINH /s IpenogaBaTes

OCHOBHYIO OpraHM3alMOHHYIO POPMY OOYUCHHS, HAITPABICHHYIO Ha IEPBUYHOE OBJIAICHUE 3HAHUS-
MU, TIPEJICTaBIIACT co00M Nekuus. [ TaBHOE Ha3HAUEHHUE JIEKIIUU - 00ECTIEYUTh TEOPETUIECKYIO OCHOBY
00y4eHus1, pa3BUTh UHTEPEC K YUCOHOH ACATEIHPHOCTH U KOHKPETHON y4eOHON AUCIUTUTHHE, CPOPMUPO-
BaTh Y 00YyYaroIuXcs OPUEHTUPHI UTsI CAMOCTOATENBHOM paboThl Hag KypcoM. TpaauiinoHHas JIEKIUs
MMeeT HECOMHEHHBIE ITPEUMYIIECTBA HE TOJIBKO KaK CIIOCO0 TOCTaBKA MHPOPMAIINH, HO U KaK METOJ
OMOIMOHAJIBHOT'O BO3I[€I>1CTBHH npenoaaBaTeisd Ha 06yqafoumxc;1, HOBBIH_IaIOH_II/II\/JI HX ITO3HABATCIIBHYIO
aKTUBHOCTb. JIOCTHTaeTcs 3TO 3a CUET MEAarorHuecKoro MacTepCTBa JIEKTOPa, €ro0 BEICOKOHM peueBoi
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KYJIBTYpBI U OPaTOPCKOTO UCKyCCTBA. Bricokas 3(h(heKTHBHOCTH IEATEIIHOCTH MPETIOAABATENS BO BPEMS
YTEHUS JIEKUUHU OyJIeT TOCTUTHYTA TOJBKO TOI/Ia, KOT/1a OH YYUTHIBAET ICUXOJOTHIO ayAUTOPUH, 3aKO-
HOMEPHOCTH BOCIIPUATHS, BHUMAHUS, MBIIIJICHUS, YMOLMOHAJIBHBIX IPOLECCOB YYaIUXCsl.
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CTpykTypa u coaep:kanue TMCHUITUHBI « TepMoguHaAMUKa»

Cnenunansaocth 23.05.01 «Ha3zemMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)
[Tpoduns moaroroBku (0OpazoBarenbHas mporpamMma) «ABTOMOOUIU ¥ aBTOMOOUIIBHBIN CEPBHUCH»
ouHasi popMma 00yueHuUs

Bupl yaeOHO# paboThI, BKIIFOYAs

Bunel camocTosTenbHON pabOThI MDopMsI aTTe-
CaMOCTOSITENIbHYIO padoTy CTy- CIVICHTOR e
n/n | Pa3nen o | AACHTOB U TPYJOEMKOCTh B Yacax A H
E| « E
[5) =)
S| 532 Pege-
o o o |JI IT/C | JIa6 | CPC | KCP K.P. | KII. | PIP K/p €] 3
O T 9 par

TepmonnHamuka kak Hayka. OCHOBHBIE

onpeneneHus. IHTeHCHBHBIE U YKCTEHCHB-
HbI€ CBOMCTBA. Y I€JIbHbIE TapaMETPHhI. 3a-
KOHBI UJICAJIBHOTO ra3a. Y paBHEHHUE COCTO-

p—
[\
[\

1 ssHUs. ['a30Bble mocTosiHHbIE. [TapaMeTpel 3
topmokenus. luddepennmansupie ypas-
Henud du di ds. Llukn Penkuna cxema, na- 2 2 2
pametpsl. KoMipeccopsl, olieHKa 3KOHO-
MHUYHOCTH.

I'azoBwie cmecu. 3akoH JlanmpTona. PV-
JqrarpaMMa TepMOJAMHAMUYECKUX MPOIIeC- 3 o) )
coB. [luddepeHnmansHoe ypaBHCHHE CO-
cTostHUA. TeII0eMKOCTh ra30B U CMECEH.

3aBUCHUMOCTH TEIUIOEMKOCTH OT TIpoliecca.
2 Huxnst ABC. Hukn bpaiitona. Lukn bpaii- 4 2 2
TOHA C BHEIIHEHN pereHepanuen reria. Xo-

JIOIUJIbHBIE MAIINHBI U TEIJIOBbIE HACOCHI.
[TapameTpsl TOPMOKEHHS.
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Oneit Jxoyis. [IpuHIMn 3KBUBaI€HTHOCTH
TEIUI0THI U paboThl. [lepBbIii 3aK0H TepMoO-
JUHAMMKH JJIS1 3aKPBITOM M OTKPBITOM Tep-
MOJAVHAMHUYECKON CUCTEMBI. BHYTpeHHss
sHeprusa. KoMOuHMpOBaHHBIE SHEPrOyCTa-
HOBKU. DJIIEKTOPOXUMHUYECKHE SHEPreTuyie-
CKH€ yCTaHOBKH Ha ocHOBe TO.

YpaBHeHHUE MEPBOT0 3aKOHA TEPMOIUHAMHU-
k1 B nuddepenimansHoi popme. BHyT-
peHHsis SHeprus. BiausHue xona mporeka-
HHS IIpoliecca Ha paboTy ¥ BHYTPEHHIOO
SHEPrui0. DHTANBIU. DHTPONHS UCab-
HBIX T'a30B.

MexaHu3MBbI TeTII000MeHa. Y paBHEHMS,
OTMCHIBAIOIIME HHTEHCUBHOCTD TEMJI000-
MeHa. OlLleHKa BIUSHUS PA3IMYHBIX BUAOB
termooOMeHa. Teronepeaaya.

10

HccnenoBanue TepMOANHAMUYIECKUX TIPO-
neccoB. TS-auarpamma. IS-guarpamma.
Bropoii TepMOIHAMUKH, OTIPEACTICHUS.
O0benuHEHHOE BBIpAaXKEHHE [IEPBOTO U BTO-
POTO 3aKOHOB TEPMOIUHAMHUKH.

11

12

[Tonstue nukna. Pabouee teno. Luxn Kap-
HO (TIpsiMOY M 00paTHBIif). DKceprus pado-
yero Tena. YpaHenue [ ton-CTo1ombl.
VYpaBuenue Ban-nep-Baanbca.

13

14

®a3zoBblii epexos. Dueprus ['udoca.
CaolicTBa BogsiHOTO napa. Tpu craauu na-
pooOpa3oBaHus. DHTAIBIHS, YHTPOIHS BO-
JIHOTO mapa. [S-auarpamma BoastHOrO ma-
pa.

Bo3moxxHOCTH MOAETMPOBAHUS TEPMOIH-
HAaMHUYECKHX MPOIIECCOB B paCUETHBIX KOM-
wiekcax. Berancienne kodhhuimeHToB

15

16
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TCIIJIOOT a4 .

8. AamabaTudeckoe pacIiupeHne u Jpocce-
nupoBanue. CMech Bo3ayXa U BOASIHOTO Ma-
pa. Ctpylinble anmapatsl coruia u auddy-

coB. Jluddepennuanpaoe ypaBHEHHE CO-

17 2 2
§ | 30pa, CKOPOCTb UCTEUEHHUS U PACXOJ Ta3a. 3
UccnenoBanue Gpopmyn ucreuenus. Beidop
dbopmebl kananoB coruta. Coruto JlaBans.
Br16op dpopmer kanana auddysopa. 18 2 2
Hroro 3a 3 cemecTp 18 | 18 36 + +
3ao4yHas popma o0ydeHust
Bunpl yueOHOI pabOTHhI, BKIIIOUast .
Buapl camocTosiTennbHON pabOThI MDopmpbI aTTe-
CaMOCTOSITENIbHYIO padoTy CTy-
CTYJCHTOB CTaluu
n/n | Paznen | ICHTOB 1 TPYOCMKOCTb B Yacax
£l = E
3| 58
= g[ = Pe(l)e_
o o o |J I1/C | JIa6 | CPC | KCP K.P. | KII. | PI'P K/p C) 3
O | T ©° pat
Tepmoaunamuka kak Hayka. OCHOBHBIE
omnpezeneHus. IHTEHCUBHBIE U SKCTEHCUB- 1 0.5 3
HBIE CBOICTBA. Y IENIbHBIE TapaMeTphl. 3a- ’
KOHBI UJI€aJIbHOTO raza. Y paBHEHHUE COCTO-
1 stHUs. ['a30BbIe mocTosiHHbIE. [TapaMeTpel 3
topmokenus. luddepennmanbupie ypa-
Henusd du di ds. ukn Penkuna cxema, na- 2 0,5 3
pameTpbl. Kommpeccopsl, olieHKa 3KOHO-
MHUYHOCTH.
l'azoBbie cmecu. 3akoH JlansToHa. PV-
2 quarpamma TepMOJIMHAMUYECKUX MpoLec- 3 3 0.5 3
9
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cTOsiHUA. TerI0eMKOCTh ra30B U CMECEH.
3aBUCHUMOCTB TEIUIOEMKOCTH OT ITpoLecca.
Huxnst ABC. Hukn bpaiitona. [ukn bpaii-
TOHA C BHELIHEW pereHepaumen remmna. Xo-
JIOIAJIbHBIE MAIIVHBI U TEIJIOBBIE HACOCHI.
[TapameTpsl TOPMOKEHHS.

0,5

Omneit Jxoyns. [IpuHIun 3KkBUBaIEHTHOCTH
TeII0THl U paboThI. [IepBhIii 3aK0H TepMO-
JAHAMUKH JJIS1 3aKPBITOA U OTKPBITOM TEp-
MOJMHAMUYECKOW CUCTEMbI. BHYTpeHHSIA
sHeprus. KoMOMHMpOBaHHBIE SHEProyCcTa-
HOBKH. DJIEKTOPOXMMHUYECKUE IHEPreTnye-
CKH€ YCTaHOBKHU Ha ocHOBe TO.

0,5

0,5

YpaBHEHHUE MEPBOT0 3aKOHA TEPMOIUHAMMU-
k1 B nuddepenimansHoi popme. BHyT-
peHHsis SHeprus. BiausHue xona mporeka-
HHS Ipoliecca Ha paboTy ¥ BHYTPEHHIOO
SHEPrur0. DHTANBIM. DHTPONHS UCab-
HBIX T'a30B.

MexaHu3MBbI TeTII000MeHa. Y paBHEHMS,
OTMCBIBAOIIME HHTEHCUBHOCTD TEMJI000-
MeHa. OlleHKa BIUSHUS PA3IMYHBIX BUJ0OB
tersioobmeHa. Termtonepenaya.

10

0,5

HccnenoBanue TepMOAMHAMUYIECKUX TIPO-
neccoB. TS-auarpamma. IS-auarpamma.
Bropoii TepMOIHAMUKH, OTIPEACTICHUS.
O0benuHEHHOE BBIPAaXKEHHE [IEPBOTO U BTO-
POTO 3aKOHOB TEPMOIUHAMHUKH.

11

12

0,5

[Tonsarue nuukna. Pabouee Temo. Lukn Kap-
HO (TIpsIMOM U 0OpaTHBIN). DKceprus pado-
yero Tena. YpaBuenue [ 'ton-CTo1obl.
VYpaBuenue Ban-nep-Baanbca.

13

0,5

14

0,5
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da3oBblii nepexos. DHeprus ['udoca.
CaoiicTBa BosiHOTO napa. Tpu ctaauu na-
pooOpa3oBaHusl. DHTANBINSA, SHTPOMHS BO-
IsiHOTO Tapa. [S-nmuarpamma BonsiHOTO Tia-
pa.

Bo3MokHOCTH MOAETMPOBAHUS TEPMOIH-
HAaMHYECKUX MPOIECCOB B PACUETHBIX KOM-
iekcax. Beruncnenue ko3 uireHTon
TETTIOOTAAYH.

15

0,5

16

0,5

8. AamabaTudeckoe pacIiupeHne u Jpocce-
naupoBaHue. CMech BO3yXa M BOJISHOTO T1a-
pa. Ctpylinbie anmapatsl coruia u auddy-
30pa, CKOPOCTh UCTEUCHUS U PACXO/] rasa.
UccnenoBanue Gpopmyn ucreuenus. Beidop
¢dopmer kaHanoB coruia. Cormo JlaBas.
Br16op dopmer kanana auddysopa.

17

18

Hroro 3a 3 cemecTp

60




15 Ipunosicenue 2
. . K paboueil npozpamme
MHMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUA POCCUNCKOU ®EL
OEEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXKJIEHUE BBICILIET'O OBPA30OBAHMA

«MOCKOBCKHUM HOJIHTEXHI@IIECKI/IFI YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIUTEX)

HanpasieHue moaroTroBKu
23.05.01 «Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY»

[Mpodws moaroToBKyM (00pa3oBaTeIbHAS MPOTrpaMma)
ABTOMOOWJIM M AaBTOMOOWJIBLHBII CePBUC

dopma 00yueHust
OuHasn, 3a09Han

I'on nadopa: 2025

OOHJI OHEHOYHBIX CPEACTB 110 AMCHUITJIMHE

«Tepmoannamuka»

Cocras:
1. O011He TOIOXKEHUS
2. [TepedeHb KOMIIETCHIIMIA C YKa3aHUEM ITAINOB UX (DOPMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEIIb-
HOU MPOTrPaMMBI
3. Onucanwue mokasareseii 1 KpUTEPHUEB OIICHUBAHUS KOMITICTSHITUH, (OPMHUPYEMBIX 110 UTOTaM OCBOCHHS
JTUCIUIIMHBI, OTIMCAHUE IIKAJI OIICHUBAHMUS
4. O1ieHOYHBIE CPENICTBA

CocraBuTenu:
JlementoeB A.A.

Mocksa 2025 1.
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1. O01mue mo10:KeHNUSA

Jlis ocyuiecTBieHUs NPOLEAYp TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXYTOUHOM aTTecTaluu
CTYJEHTOB mpeaycMoTpeH (oua oueHouHbIX cpeactB (POC), mo3BONAIOMNNA ONEHUTH JAOCTH)KEHUE 3a-
TUTAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHUS U YPOBEHb C(HOPMUPOBAHHOCTH BeeX KomreTeHnni. Donx ore-
HOYHBIX CPEACTB COCTOUT W3 KOMIUIEKTOB KOHTPOJIBHO-OIICHOYHBIX CpelcTB. KOMIIEKTh KOHTPOJIBHO-
OLICHOYHBIX CPEJICTB BKIIIOYAIOT B CeOs KOHTPOJLHO-OLIEHOYHBIE MAaTEPHAIIBI, MO3BOJISIONINE OIICHUTH
3HAHUS, YMEHUS U YPOBEHb MPUOOPETEHHBIX KOMITETEHITHIHA.

2. Ilepeyennb KoMneTeHUMd (pOPMHUPYEMBIX B MPoLEcce OCBOECHUS AUCIUIINHBI.
B pesynbTare 0CBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOMINE KOMIIETCHIIUH:

Koa kommne- | B pe3yabTaTe ocBoeHHMs 00pa3oBaTeIbHOM MPOrpaMMbl 00y4arOIMACSH
TeHIHH J0JI2KeH 00/1a1aTh
Crnioco0OeH CTaBUTh U peliaTh NHXEHEPHBIE U HAYYHO-TEXHUYECKUE 3a/1a4H
OITK-1 B cepe cBoel HpO(l)CCCHf)HﬂJ‘IBHOfI JESATEBHOCTH U HOBBIX MEKIUCIIU-
IJIMHAPHBIX HAIPABJICHUHN C UCIIOJIb30BAHUEM €CCTCCTBCHHOHAYYHbIX, Ma-
TEMaTHYECKHX U TEXHOJIOTUYECKUX MOJEIeH

OcHoBHBIMU 3TanamMu (HOPMUPOBAHMS YKA3aHHBIX KOMIIETEHIUI MpPHU MU3yYEHUU CTYIEHTAaMHU JTUCIIH-
TUTMHBI SIBIISIFOTCS TOCIIEJIOBATEIbHOE M3YUYEHHE COJEpXKATENbHO CBSI3aHHBIX MeXAy co0oil pa3zienoB
(Tem) y4ueOHBIX 3aHsATHH. V3ydueHHe Kaxa0Tro pasena (TeMbl) IpenoiaracT OBIaJCHHE CTYICHTaAMH He-
00XOUMBIMU KOMIIETEHIIUSMU. Pe3ypTar arTecTanuy CTyJ€HTOB Ha pa3lUYHbIX 3Tanax (OpMUPOBAHUS
KOMHGTGHHI/Iﬁ IMMOKAa3bIBACT YPOBCHL OCBOCHUA KOMHGTGHHI/Iﬁ CTYJACHTaMHU.

B npornecce ocBoenusi 06pazoBaTenbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHUCJIE UX OTAEIb-
HBIC KOMIIOHCHTHI, (1)0pMI/Ip}IIOTC$I IIO3TAITHO B XOA€ OCBOCHUA O6y‘~IaIOHII/IMI/IC$I JAUCHUITIINHBI.

3. Onucanne nNoKasarejed 1 KpUTEPHEB OLICHMBAHUS KOMIIETCHIIUI, JOPMHUPYEMBbIX 110 HTOIraM
OCBOCHMS TUCHUILINHBI, ONIMCAHHE IKAJ OLleHUBAHUSA

Kpurepuu onpenenenus copMUpOBaHHOCTH KOMIIETEHLIMH Ha Pa3IMYHBIX 3Tanax uX (GOpMHUPOBAHUS

YpoBHH Copneprxanue [IposiBrieHus

OOyuaromuiicst criocoOeH IOHUMATh 1 HHTEPIPETHPOBATh
OOyuaroruiics o0agaeT HeOOXOIUMOM CHCTe- |[0CBOCHHYIO HH()OPMAIIHIO, UTO SBISETCS OCHOBOH

MOI1 3HAHUI 1 BlIaJieeT HEKOTOPBIMH YMEHHSAMH |YCIICITHOTO (POPMHUPOBAHHSL YMEHHH U HABBIKOB [UIS pe-
[IICHUS TPAKTHKOOPHEHTHPOBAHHBIX 33124

MuHUMaIbEHBIH

OOyyaroMicsi JEMOHCTPUPYET PE3YJIbTaThl Ha
YPOBHE OCO3HAHHOT'O BJIaJICHUsI Y4€OHBIM MaTe-
pHaJIOM 1 y4eOHBIMH YMEHHSMH, HAaBBIKAMU H
crioco0amu JesTeIbHOCTH

OOyuaronuiics: ciocoOeH aHAIN3UPOBATH, IPOBOIUTH
CpaBHEHHE U 000CHOBaHNE BBIOOPA METOIOB PELICHUS
3a7aHUi B IPAKTHKO-OPHEHTHPOBAHHBIX CHUTYAIHIX

ba3oBEIi

[IponBuHyTHII

JIOCTUTHYTBIM yPOBEHB SBIISIETCSI OCHOBOM ISt
(hopmupoBaHuUs 001IEKYIBTYPHBIX U Ipodeccu-
OHAJIBHBIX KOMIIETEHIINH, COOTBETCTBYIOIINX

OO0ydJaroIuiics CIOCOOCH UCIONB30BATh CBEIICHUS U3
[PA3IUYHBIX UCTOYHUKOB JIJIsl YCIIEIIHOTO HCCIIEI0BAHUS U
MOMCKA PENIEHNs B HECTAHIAPTHBIX TPAKTHKO-

TpeboBanmsM ®I'OC. OpUEHTUPOBAHHBIX CUTYAIHIX

[TockonbKy MpakTUYECKH yueOHas AUCIUILIIMHA Tpru3BaHa (OPMUPOBATH OOBEMHYIO KOMIIETEHITUIO, KPH-
TEpPHUH OIICHKH I1eJ1eCo00pa3Ho (GOpMHUPOBATH B JIBa dTaIa.

1-ii 3Tan: onpeneneHnue KPUTEPUEB OLIEHKH OTIENBHO 1Mo (popMupyemoit komnereHuu. CymHocTs 1-
ro 3Tara COCTOUT B OMPECIICHUN KPUTEPHUEB ISl OLICHUBAHUS KOMIIETEHIIMM Ha OCHOBE MPOJIEMOHCTPH-
POBAaHHOTO 00yYaeMbIM YpPOBHS CaMOCTOSITEIIBHOCTH B TPHMEHEHUW MOJNYyYCHHBIX B XOJ€ W3YUYCHHS
y4eOHON AUCITUTUTMHBI, 3HAHUI, YMEHUN U HABBIKOB.
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2-# ITamn: OompeneleHne KPUTEPHUEB Ul OLIEHKH YPOBHS OOYYEHHOCTH MO Y4eOHON TUCIUIUIMHE Ha
OCHOBE KOMIUIEKCHOTO MOJX0/1a K YPOBHIO C(HOPMHPOBAHHOCTU KOMIIETEHIINH, 00s3aTeabHON K popmu-
pOBaHMIO B Mpoliecce u3ydeHus npeamMera. CylnHOCTh 2-ro 3Tamna ONpeesIeHUs KPUTEpUsl OLIEHKH I10
y4eOHOI NUCIMITIIMHE 3aK/II0OYeHA B ONPEJENICHUH MOAX0/a K OLIEHUBAaHUIO Ha OCHOBE paHee MOJIy4eH-
HBIX JAaHHBIX O C()OPMHPOBAHHOCTH KOMIIETCHIIUH, 005S3aTEIbHOW K BHIPAOOTKE B MPOILECCE M3YyUCHUS
npeamera. B kauecTBe OCHOBHOTO KpUTEpHs MIPU OLIEHKE 00y4aeMoro Npu ONpeAesIeHUH YPOBHS OCBOE-
HUS y4eOHOH TUCIUIUIMHBI HAIUYUEe c(hOPMUPOBAHHBIX Y HETO KOMIIETEHIUH 10 Pe3yJIbTaTaM OCBOCHMUS

y4e0HOM JUCITUTTAHBL.

IMoka3aresiu OleHUBAHUSA CTeNEeHU CPOPMUPOBAHHOCTH KOMIIETEHIIUU M YPOBHA OCBOCHMS JUCLH-
niauHbl. HIkaael oneHuBaHus.

ITokazaTeny orieHNBaHUS CTECHN CPOPMHUPOBAHHOCTH KOMIIETEHITHH

[Toka3zaTenu oriecHUBaHUS
KOMIIETCHIMI U [IKAJIbI
ouerku OleHKa «HEY/0BJIe-
TBOPUTEIHHO» (HE 3aYTEHO)
WA OTCYTCTBUE C(HOPMHUPO-
BaHHOCTH KOMIIETCHIHU

OreHKa «yJJOBICTBOPUTEITb-
HO» (324TCHO) WU HU3KOH
YPOBEHb OCBOCHHS KOMIIE-
TEHIIUU

O1eHKa «XOpoIIo» (3a4TeHO)
WITH TIOBBIILCHHBIH YPOBEHb
OCBOCHUS KOMIIETEHIIU

OueHka «OTJIMYHOY (3auTe-
HO) WJIM BBICOKUI ypOBEHb
OCBOCHUS KOMITETEHIINN

HecnocoOHOCTh 00y4aemMoro
CaMOCTOSTENHHO IIPOIEMOH-
CTPUPOBaTh HAIMUUE 3HAHUHN
IIPY PELICHUU 3aJaHUii, KO-
TOPBIC 6]:IJ'II/I NpeaACTaBJICHBI
IIpenojaBaTeieM BMECTe C
00pa3IoM HX pelIeHus], OT-
CYTCTBHE CaMOCTOSTEILHO-
CTHU B IPUMCHEHUH YMECHUS K
HCIIOJIb30BaHHIO METOJIOB
OCBOCHHSA yUeOHOW IHCIIH-
IUIMHBI 1 HECTIOCOOHOCTh
CaMOCTOSTENIBHO IPOSIBUTD
HaBbIK TOBTOPCHUS PCUHICHUA
IIOCTABJICHHOM 3a/1a4yu 110
CTaHIAPTHOMY 00pa3ily CBH-
JIETEJILCTBYIOT 00 OTCYT-
CTBHHU c(hOPMHUPOBAHHOU
KomrieTeHu. OTCyTCTBHE
TIOATBEPIKACHUS HATMYHS
c(hOpPMHUPOBAHHOCTH KOMIIE-
TEHLMU CBUIETEIILCTBYET 00
OTPHULATENBHBIX Pe3yabTaTax
OCBOCHHSA y4eOHOM qHCIIH-
TUTUHBI

Eciu o6ygaemMsrii 7eMOH-
CTPUpPYET CaMOCTOATENb-
HOCTb B IPIMEHEHHUH 3Ha-
HU, yMEHUI U HaBBIKOB K
PEIICHUIO YUeOHBIX 3aaHni
B [IOJTHOM COOTBETCTBUU C
00pas1oM, JaHHBIM TIPero-
JlaBarelieM, 1o 3aJaHusIM,
pelIeHne KOTOphIX OBLIO
ITOKa3aHO TPEnoaaBaTeIeM,
CleIyeT CYUTATh, 9TO KOM-
MeTeHIus ChOopMUpPOBaHa, HO
€€ YpPOBEHb HETOCTaTOYHO
BbICOK. [IO0CKOJIBKY BbIsIBIIE-
HO HaJim4yue chopMHUpOBaH-
HOU KOMIIETEHIIUH, €€ CIIey-
€T OLICHUBATh MOJIOKUTEIb-
HO, HO Ha HU3KOM YpOBHE

Criocob6HOCTH 00yYaromero-
Cs1 IIPOIEMOHCTPUPOBATH
CaMOCTOATENILHOE ITPUMEHE-
HU€E 3HaHU, yMeHu u
HAaBBIKOB IIPY PELIEHUN 3a-
JIaHWH, aHAJTOTUYHBIX TEM,
KOTOpBIE MTPEJICTaBIISLI IIpe-
N0JIaBaTeNb P MOTEHIIN-
aNbHOM (DOPMHUPOBAHUN
KOMITETEHIINH, TOATBEPK/Aa-
eT Hann4ue chOpMHUPOBaH-
HOM KOMIIETEHIINH, TPUIEM
Ha OoJiee BEICOKOM YPOBHE.
Hannume copmupoBaHHO#
KOMIICTCHIIMM Ha ITIOBBIIIICH-
HOM YPOBHE CaMOCTOSITEIb-
HOCTH CO CTOPOHBI 00yJae-
MOTO IIpH €€ IPaKTHIECKOH
JIEMOHCTpAIMH B X0JI€ perie-
HUSI aHAJIOTHYHBIX 3aaHUH
CJIETyeT OIIEHNBATh KaK I10-
JIOXKATETHHOE ¥ yCTOWINBO
3aKpENIEHHOE B IPaKTHYe-
CKOM HaBBIKE

OO0y4aeMbIif IEMOHCTPUPYET
CIOCOOHOCTH K ITOJTHOM ca-
MOCTOSITEIBHOCTH (JI0TTyC-
KalOTCSl KOHCYJIBTALIUU C
npernoaBaTeseM Mo COmyT-
CTBYIOIIIUM BOIIPOCaM) B BBI-
6ope criocoba perreHus He-
M3BECTHBIX WJIM HECTAH/IAPT-
HBIX 3aJIaHUH B paMKax
y4eOHOH IUCIUITUINHEI C UC-
MOJIb30BAHUEM 3HAHUMN, yMe-
HUH 1 HABBIKOB, MTOyYSHHBIX
Kak B XOJI€ OCBOEHMSI JaHHOM
yueOHON TUCIUILIHHBIL, TaK 1
CMEXHBIX TUCLUILIHH, ClIe-
JyeT CUNUTATh KOMIIETEHIIHIO
c(OpMHUPOBAHHOI Ha BHICO-
KOM YPOBHE.

[IpucyrcrBue chopmupo-
BaHHOI KOMIIETEHIIUH Ha
BBICOKOM YPOBHE, CIIOCO0-
HOCTb K €€ JalbHEeHIeMy
CaMOpPa3BUTHIO U BHICOKOM
aJIalITUBHOCTH MPAKTUIECKO-
r0 IPUMEHEHHUS K N3MEHSIIO-
MIAMCS YCIIOBHSAM TPOdeccu-
OHAJIBHOM 3a1auu

Ilokazarenu OLICHMBAHUA YPOBHA OCBOCHUSA AUCHUIIIIMHBL

YpoBeHb OCBOEHUS JUCLIU-
IUTHHEL, IPUA KOTOPOM y 00Y-
4yaeMoro He chopMupoBaHO
6onee 50% KOMICTEHITHIA.
Ecmu xe yueOHas mucum-
[UIMHA BBICTYIIAET B KAYECTBE
HUTOTOBOTO dTara (GopMHpO-
BaHHs KOMIIETEHIIMH (Jarie
BCEr0 3TO JUCLUILIMHBI IIPO-
(heCcCHOHATLHOTO IMKIIA)
OLIEHKA «HEY/IOBJIETBOPHU-
TEJIbHO» JOJDKHA OBITh BBI-
CTaBJICHA ITPU OTCYTCTBUU
c(OPMUPOBAHHOCTHU XOTSI OBI

[Tpu Hannunm 6oxee 50%
c(hopMUPOBAHHEIX KOMITE-
TEHIIWIA 10 AUCIUTUTAHAM,
HMMEIOIIAM BO3MOXHOCTD JI0-
(hopMHUpOBaHUS KOMITETEH-
LM{ Ha MOCJENYOUINX 3Ta-
nmax oOyuenns. [ qucuun-
IIJTMH UTOTOBOTO (hOPMHUPO-
BaHUS KOMIIETEHIIUH ecTe-
CTBEHHO BBICTABIISATH OIICHKY
«yIOBJIETBOPUTEIIHLHOY, €CITH
c(hopMHUPOBAHBI BCE KOMIIE-
TeHIwK U 6onee 60% muciu-
IUTHH TPOQECCHOHATEHOTO

J1st onpenienenus ypoBHs
OCBOCHUSI IPOMEXKYTOUHOMH
JICIHATUTHHBI HA OI[CHKY
«XOpOIIOoY» 00yJarouuncs
JIOJDKEH TTPOJIEMOHCTPHUPO-
BaTh Hammune 80% cdopmu-
POBaHHBIX KOMIETEHITUH, U3
KOTOpPBIX He MeHee 1/3 ore-
HEHbl OTMETKOM «XOPOILIOY.
O1ieHuBaHNe UTOTOBOM JIAC-
LIUIUTMHBI Ha «XOPOIIO» 00y-
CJIABJINBAETCS HATMUUEM Y
o0y4aemoro Bcex chopMu-
POBaHHBIX KOMITCTCHIINI

O11eHKa «OTINYHOY MO HHUC-
LUIUIHHE C IPOMEKYTOYHBIM
OCBOEHUEM KOMIIETCHITUH,
MOJKeT OBITh BBICTABJICHA
mipu 100% moaTBep)aeHUN
HaJIMYUs] KOMITETEHINH, 1100
ipu 90% copMHPOBaHHBIX
KOMIIETEHIIUH), U3 KOTOPBIX
He MeHee 2/3 OLleHEeHBI 0T-
METKOH «xopoioy». B ciyuae
OLICHHBAHHS YPOBHSI OCBOE-
HUS AUCIMIUINHBI C UTOTO-
BBIM (JOPMHPOBAHHEM KOM-
TIETEHIIMH OIIEHKA «OTINY-
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OJHOM KOMIIETEHIUN LUKJIA «YIOBIETBOPUTEIb-

HO»

npudyeM obmiernpodeccro-
HaJIbHBIX KOMIICTEHIMH 110
y4eOHOW TUCIUIUINHE JOJDK-
HBI OBITH CHOPMHUPOBAHEI HE
MeHee yeM Ha 60% Ha 1o-
BBILIEHHOM YPOBHE, TO €CTb C
OLIEHKOH «XOPOILIO».

HO» MOXET ObITh BBICTABJICHA
npu noaTBepxkaeHnu 100%
Hanuaus chopMHUPOBAHHON
KOMIIETEHIIMHU Y 00y4aeMoro,
BBIIIOJIHECHBI Tpe6OBaHl/Iﬂ K
MOJIYYCHHUIO OLICHKH «XOPO-
10%» W OCBOCHEI Ha «OTIIHY-

HO» He MeHee 50% obe-
poQeCCHOHATBHBIX KOMIIE-
TEHIUH

[TonoxuTenpHas OIEHKA TI0 TUCIMIUIMHE, MOYKET BBICTABIISATHCS M TIPH HEMOTHONW C(POPMUPOBAHHOCTH
KOMITETEHITMI B XOJIe OCBOCHUS OTJCIbHON YUeOHON MUCIHMILTUHBL, €CTi X (JOPMHUPOBAHKE MPEATOIara-
€TCs1 IPOJIOJDKUTDH Ha 00Jiee MO3THUX dTarmax 00y4YeHus, B X0/I¢ U3YUEHUS APYTUX YICOHBIX TUCIIUILINH.

IIkama
OLICHMBaHMS

Kpurepun oneHnBaHus

COTITYHO CTYZIEHT JOJDKEH: ITPOIEMOHCTPUPOBATH ITyOOKOE 1 MMPOYHOE YCBOCHNE 3HAHUH MaTepHaia;
HCUEPIBIBAIOIIE, TIOCIEI0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOHHO M3JI0KHUTH TEOPETHUE-
CKHUI MaTepua; MpaBUIbHO (GOPMYIHPOBATH ONPEAEICHUS; TPOJEMOHCTPUPOBATh YMEHHS
CaMOCTOATENILHOM PabOoThI C HOPMATUBHO-IIPABOBOM JINTEPATYypPOH; YMETh CAEIATh BHIBOABI MO

M371araéMoOMy MaTepuay

«XOpOLLIO» CTYACHT JOJDKEH: IIPOAEMOHCTPUPOBATH TOCTATOYHO IIOJIHOE 3HAHUE MAaTEpHUaIIa; IIPOAEMOH-

CTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MOHITUI; JOCTATOYHO MOCIEN0BATENBHO, IPa-
MOTHO M JIOTUUECKHU CTPOMHO M3JlaraTh MaTepuai; IpoJeMOHCTPUPOBATh YMEHHE OPUEHTUPO-
BaThCsl B HOPMATHUBHO-IIPABOBOM JINTEPATYPE; YMETh CIIENIATh TOCTATOYHO 0OOCHOBAHHbIC BbI-

BOJbI 110 U3JIaracMoOMy MaTepualy

«YAOBJIETBOPUTEIBHO CTYZIGHT JOJDKEH: ITPOIEMOHCTPUPOBATh O0lIee 3HaHHE N3YyYaeMOro MaTepralla; 3HaTh OCHOB-
HYIO PEKOMEH/IyEeMYIO IPOrpaMMOi TUCIUIUIMHBI yYEOHYIO JIUTEPATypPy; YMETh CTPOUTH OTBET
B COOTBETCTBHH CO CTPYKTYpOH M3JIaraeMoro BOIIPOca; IoKa3aTh ooliee BlaJleHue MOHATHH-

HBIM arnapaToM TUCHUILINHBI,

«HEYZOBIIETBOPUTEIHHOY» CTaBUTCA B CiIydae: HE3HAHUS 3HAUNTEIHHON YacTH IIPOrpaMMHOTO MaTepralia; He BIaJICHUS
TTOHSATHHHBIM aNNapaToM JUCHUIUINHBL; CYIIECTBEHHBIX OIIMOOK MPH U3TI0KEHUN YIeOHOTO
MaTepHana; HEyMEHHSI CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYPOH M3JIaraeMoro BOIIpoca;

HEYMEHUA A€JIaTh BBIBOABI 110 U3JIara€MOMY MaTepualy.

OO0mmue cBeeHNA MO TEKYLIEMY KOHTPOJIIO U POMEKYTOYHOM aTTeCTALMH.

OneHuBaHuE U KOHTPOJIb CPOPMHUPOBAHHOCTH KOMIETEHIUI OCYIIECTBISETCS ¢ MOMOLIBIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTaIUH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB NpeAHa3HaYeH JUIsl MOBBIIICHUS MOTHBALIUU CTYICHTOB
K CUCTEMaTUYECKUM 3aHATHUSAM, OLCHUBAHUS CTEIIEHH YCBOEHUS CTyJEHTaMHu yuyeOHoro marepuana. Te-
KyIIUH KOHTPOJb YCHEBAEMOCTH OCYIIECTBIISIETCS B TEUEHHE MEpHO/a TEOPETUYECKOro oOyueHHs ce-
MECTpa [0 BCEM BHJIaM ayIMTOPHBIX 3aHATUH U CaMOCTOSATEIbHON pabOThI CTYACHTA.

K dhopmam koHTpoOIIs TEKyIIEH ycrieBaeMOCTH 10 AUCLUIIIMHE OTHOCSTCS:

KonrtaktHas pabora ¢ 00ydJarommMucs BO BpeMs ayJUTOPHBIX 3aHSATHIA B JOpPME JICKIMA, U TTPaKTHIE-
CKHUX paborT.

CamocTosITeTbHOE H3YUCHNE TEOPETHUECKOTO Kypca, MOATOTOBKA K MPAKTHYECKUM paboTaM.

YreHue JNEKIUI ¢ MIUTIOCTPALUMAMHU Ha MEJIOBOM J1OCKEe M BelleHHE KOHCIEKTa 00yYarolUMHCs C I0-
CIEAYIOLIEH MPOBEPKOM KOHCIIEKTA.

JleMoHCTpanus cinaiioB Npe3eHTalui 1 BUICOPOIUKOB OCPEICTBOM MYJIbTUMEIUIHOTO 000py10Ba-
HUS

- OcBO€HHE TEOPETUYECKOI0 Kypca MO UHTEPHET - pecypcaM U HH(OPMAIIMOHHO-CIIPAaBOYHBIM CUCTE-
MaM.

- CamocTosTenbHOE OCBOCHHE TEOPETHUECKOro Kypca Mo ydeOHHKaM, y4eOHO-METOANYECKHM I0CO-
OousM.

Kputepun npoxoxaeHus CTyJEHTaMHU TEKyILero KOHTpouis ciedyromue. IIpu TekyiieM KOHTpoue
yCIIeBaeMOCTH 00yUaIOMIMXCsl IPUMEHSETCS MATHOAUTbHAS CUCTEMa OIICHWBAHUS B BHJE OTMETKH B Oai-
Jax: 5 — KOTIMYHOY, 4 — «XOPOLIO», 3 — «YIOBIETBOPUTEIBHOY, 2 — «HEYIOBJIETBOPUTEILHO.
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PesynpTaThl TEKyIlIero KOHTPOJSI YCHEBAEMOCTH YUWTBHIBAIOTCS MPENOJaBATEIEM IMpPU NPOBEICHUU
MIPOMEKYTOUHOM aTTecTanuu. OTCTaBaHKUE CTy/EHTa OT TpaduKa TEKYIIEro KOHTPOJIS YCIEeBAEMOCTHU 10
n3y4aeMoi AMCLUHUILIMHE IPUBOIUT K 00pa30BaHUIO TEKYIEH 3a0>KEHHOCTH.

[TpomesxyTouHas aTTecTalys OCYILECTBIIAETCS B KOHLE ceMecTpa. [IpoMexyTouHast aTTecTalus IoMo-
raeT OLEHUTh 0oJiee KpyIHbIE COBOKYITHOCTU 3HaHUM U ymeHuil. [IpomexyTouHas arrecTanusi IoMoraeT
OLIEHUTH OoJiee KPyIHbIE COBOKYITHOCTH 3HAaHUHM W yMEHMH, (OpMHUPOBaHUE ONpPEAEICHHBIX NMpodeccHo-
HaJbHBIX KOMIIETEHIIMH. 3aKaHYMBAETCs 3a4€TOM Ha 4 ceMecTpe.

OueHovHbIe cpeaCcTBa /sl IPOBEIeHUS TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B KOHTPOJIbHOM
Touke 1 (6-1 nHexeas, OIIK-1)
1. OcHOBHBIE ONIpEAEICHUS TEPMOJIUHAMUKH.
2. HVHTeHcUBHBIE CBOWCTBA BEIIECTBA.
3. DKCTEHCHBHBIE CBOMCTBA BEIIECTBA.
4. VYnenbHbIE MapaMETPHI.
5. 3aKoHBI UJEATBHOTO Ta3a.
6. YpaBHEHHE COCTOSAHMUS.
7. T'a30BbI€ NOCTOSIHHBIE.
8. T'a3oBbie cMecH.
9. 3akon JlanbTOHA.
10. ITapumansHOE JaBJICHUE.
11. I'a30Bast mOCTOSIHHAS! CMECH.
12. TepmorHaMU4eCKUE MPOLIECCHI.
13. M30x0pHBIii npouecc.
14. V300apHbIit iporiecc.
15. U3oTepMuueckuii mporecc.
16. AnuabaTHbIii Iporiecc.
17. IlonuTponHslii porecc.
18. PV-guarpamma TepMOJMHAMUYECKHUX MTPOLIECCOB.
19. luddepennmanbaoe ypaBHEHHE COCTOSHUS.
20. TermoemMKOCTh ra3os.
OueHovHbIe cpeacTBa /ISl IPOBEICHHUS TEKYIEro KOHTPOJISl YCIIeBAeMOCTH B KOHTPOJIbHOM
Touke 2 (12-s1 Hemeas, OIIK-1)
1. HMcruHHas U cpeHss TEI0EMKOCTH.

2. TemnmoeMKOCTh CMECEH.

3. 3aBHCHUMOCTH TEIIOEMKOCTH OT rnpomnecca.
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4. 3aBUCHUMOCTbH TEIUIOEMKOCTH OT TEMIIEPaTyPBhl.

5. OmsIT Jxo0yns.
6. IIpuHIUT SKBUBAJICHTHOCTH TEILJIOTHI H PAOOTHI.
7. Pabora pacmupeHus uaealbHOro rasa.
8. IlepBslii 3aKOH TEPMOJMHAMUKY AJI 3aKPBITOM TEPMOJIUHAMUYECKON CUCTEMBI
9. IlepBslil 3aKOH TEPMOANHAMUKH JIJI1 OTKPBITON TEPMOJUHAMUYECKOU CHCTEMBI.
10. BuyTpeHHss sHeprusl.
11. Baustauie xo/1a MpOoTeKaHuUs Ipoliecca Ha paboTy ¥ BHYTPEHHIOIO SHEPTHIO.
12. YpaBHeHue NepBOro 3akoHa TePMOAUHAMUKH B TuddepeHransHoi popme.
13. YpaBHeHuHEe nepBOTo 3aKOHA TEPMOJIUHAMUKH JJIS IBUKYIIETOCs TOTOKA.
14. DHTanenus.
15. OHTponus uneaabHbIX ra3oB.
16. O6paTuMbIe IPOLIECCHI.
17. HeobpaTuMeble MpoOLIECCHI.
18. I3MeHeHune 2HTPONUY B HEOOPATUMBIX TPOIECCaXx.
19. TS-auarpamma.
20. IS-gunarpamma.
OueHovHbIe cpeacTBA /151 MPOBeAeHUs IPOMEKYTOUYHON ATTECTAIIMH CTYIEHTOB (OLleHKA 3HAHUIA,
yMeHM#, HaBbIKOB-KoMneTeHuuii: OIIK-1)
1. OcHoOBHBIE ONpeEIeHUs TEPMOANHAMHUKH.
2. VHTEeHCUBHBIE CBOMCTBA BEILIECTBA.
3. DKCTEHCHUBHLIE CBOMCTBA BEICCTBA.
4. VY nenbHble MapamMeTphl.
5. 3akoHBI HJI€aILHOTO Ta3a.
6. YpaBHEHHE COCTOSHUA.
7. T'a30BbI€ OCTOSIHHBIE.
8. T'azoBble cmecw.
1. 3akon JlampTOHA.
2. IlapumanbHOE AaBIICHUE.

3. T'a3oBas moCTOSTHHAsI CMECH.
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TepmonrHaMuUeCKUE TIPOIIECCHI.

N3oxopHsli poLecc.

N306apHsIii mporecc.

N3orepMuueckuii nmpouecc.

AnunabaTHbI porecc.

[TonuTponHskIi iporiecc.

PV-nnarpamma TepMOIMHaMHYECKUX MTPOLIECCOB.

Juddepennunanbaoe ypaBHEHHE COCTOSHUS.

TenmoemMkocTh ra3os.

HctunHas u cpenHsas TeI0EMKOCTH.

TemmoemMkocTb cMecei.

3aBUCUMOCTb TEINIOEMKOCTH OT Mpoliecca.

3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATYPHI.

OmnsIT JIx0ys.

[TpuHIMT S5KBUBAJIEHTHOCTH TEIUIOTHI U PaOOTHI.

Pabora pacmmpenus uaeanabHOTO Tasa.

IlepBblil 3aKOH TEPMOAVMHAMUKH IS 3aKPBITOM TEPMOJUHAMUYECKON CUCTEMBI
IlepBblil 3aKOH TEPMOAVMHAMUKH JUJIS1 OTKPBITON TEPMOJUHAMUYECKON CUCTEMBI.
BHyTpeHHss dHEprus.

BnusHue xona npoTekaHus npouecca Ha paboTy U BHYTPEHHIOIO SHEPTHIO.
YpaBHEHHE MTEPBOTO 3aKOHA TEPMOIUHAMUKH B A depernnansaoit hopme.
YpaBHEHHE NIEPBOr0 3aKOHA TEPMOJUHAMMKY JJIs ABMOKYIIETOCS ITOTOKA.
OHTanbnus.

OHTpONUsS UACAIBHBIX Ta30B.

OO6patumbIie TTPOIIECCHI.

HeoOpatumble nporeccsl.

V3MeHeHne SHTPOITUH B HEOOPAaTUMBIX MTPOIECcCax.

TS-auarpamma.

IS-nuarpamma.
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OueHo4HbIe cpeCcTBA /15 NPOBEACHUS TeKYILero KOHTPOJIs yCIeBaeMOCTH B KOHTPOJIbHOI

Touke 1 (6-1 Hemenasi, OIIK-1)
Teopema Kapno.
Bropoii 3akoH TepmonuHamuku o Knaysuycy.
Bropoii 3akoH TepmoauHaMuku 110 ToMcony.
Bropoii 3akoH TepMoarHaMuky 110 OcTBaIbAY.
OO0benuHEHHOE BBIPAXKEHHE IIEPBOTO U BTOPOTO 3aKOHOB TEPMOIMHAMUKHU.
Tepmudeckuii K03 PUITUEHT TOIE3HOTO TEHCTBUS.
[TonsiTne nukna.
IIpsmoii nuka Kapso.
O6parnslii nukn KapHo.
Dkceprus pabodero Tena.
VYpasnenue ['ton-Ctogoibl.
VYpaBuenue Ban-nep-Baanbca.
@Da30BbIi NEPEXO/I.
Oneprust [n66¢a.
CaoiicTBa BOASHOTIO Mapa.
Tpu cranuu napooOpazoBaHusl.
AnmnabaTHyecKoe pacuImpeHue.
AnmnabaTHyeckoe ApOCCeTUPOBAHUE.
Crpyiinble anmapatsl coria u quddy3opa, CKOpOCTh UCTEUSHHSI U PACXO/]l Tasa.
Br160p popmbl kaHaI0B cora.

Cormo Jlasas.

OueHo4HbIe cpeCcTBA AJs NPOBEAeHUs TeKYLero KOHTPOJIs YCIeBaeMOCTH B KOHTPOJIbHOI
Touke 2 (12-1 neneasi, OIIK-1)
Bri6op dopmbl kanana nuddysopa.

[TapaMeTpbl TOPMOKCHHSI.
Juddepennmansubie ypaBaenus du di ds.
Huxon [IT'Y (mukn PenkuHa) cxema, mapameTphl.
Huxnst OTTO.

Mukn Jluzens.
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ukn Tpunkiepa.

[uxn bpaiitoHa.

[Muxn bpaiiToHa ¢ BHEIIHEN pereHepanre Tera.

XO0J01UbHBIE MAIIUHBI.

TennoBbie HACOCHI.

KomOunupoBanubie 3HeproycranoBku [1I'Y.
DNEeKTOPOXUMUUYECKHE SHEPTETUUECKUE YCTAHOBKU HA OCHOBE 0.
MexaHU3MBbI TETI000MEHa.

TennonpoBoIHOCTb.

KonBekTuBHBIN TEMI000MEH.

JlyaucTteiii TermiooOMeH.

VYpaBHEHUsI, OMUCHIBAIOIINE HHTEHCUBHOCTH TETLIOOOMEHA.
OneHka BAMSIHHS PA3TUYHBIX BUIOB TEIJIOOOMEHA.

Bo3MoxxHOCTH MOAETUPOBAHUS TEPMOIUHAMUYECKUX MPOLECCOB B PACUETHBIX KOMIUIEKCAX.

XapaKkTepUCTUKHU JIOMATOUYHBIX KOMIIPECCOPHBIX MAIIIHH.
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IIkana oueHuBanus BoicTynieHust ¢ J0KJIa10M

Jeckpunropsl

MuHUMaIbHBIA OTBET

2

W3noxeHHbIH, paCKPHITHIN OTBET

3

3aKOHUYEHHBIH, TIOJIHBIH OTBET

4

O0pa3uoBbIii, MPUMEPHBIIL; 10~
CTOMHBIN MOJPaXKaHUs OTBET 5

PackpsiTie po6ieMsl

[Ipobnema He packphITa.
OTCYTCTByIOT BbIBO/IbI.

[TpoGnema packpbiTa He IOJTHO-
CTBIO.

BbIBOIbI HE cli€1aHbl U/WIIH BbI-
BO/JIbI HE 00OCHOBAHBIL.

ITpoGnema packpeita. [IpoBenen
aHau3 npobembl Oe3 npuBJe-
YCHUA ﬂOHOHHHTCHbHOﬁ JTepa-
TYPBL

He Bce BBIBOABI CICTaHBI W/HIIH
000CHOBaHBI.

ITpo6eMa pacKphiTa MOJTHOCTHIO.
[TpoBeneH ananu3 npodIEeMbI C
MMPUBJICYCHUEM HOHOHHI/ITCHbHOﬁ
JIUTEPATYPBL

BeiBo1b1 000CHOBAHBI.

[MpencraBnenue [MpexncraBnsiemast nHGOpMALHS [MpexncraBnsemas nHGOpMAaLHs [MpexncraBnsiemas nHGOpMALHS [MpencraBnsemas nHGOpMAaLHs
JIOTUYECKHU HE CBsI3aHa. HE CHCTEMaTH3UPOBaHa M/WIIM HE | CUCTEMATH3UPOBAaHA M IOCIIEN0- | CHCTEMAaTU3MPOBaHa, I0CIIEI0Ba-
He ucnone3oBansl npodeccuo- HOCIIeJOBATEIbHA. BaTeNbHA. TeNbHA U JIOTHYECKHU CBS3aHA.
HAJbHBIC TEPMUHEIL. Hcnonp3oBan 1-2 npodeccro- Hcnons3oBano 6oree 2 mpodec- | McmomszoBano Oomnee 5 mpodeccu-
HaJIbHBII TEPMUH. CHOHQJIBHBIX TEPMHHOB. OHAJIbHBIX TEPMHHOB.
Odopmnenue He ucnons3oBansl nHGpopManu- | Mcnons3oBaHbs! HHPOPMALHOH- Hcnonb3oBaHbl HHGOPMaLUOH- [IIupoxo ucrnonbp30BaHbl HHGOpPMa-

OHHBIE TEXHOJIOTHH.
Bosnbiie 4 omnbOK B mpeacTas-
JsieMol MH(pOpPMaIHH.

HBIE TEXHOJOTHH YaCTUYHO.
3-4 ommOKHU B IpeCTABISIEMON
nHpopmanum.

HBIE TEXHOJIOTHH.
He 6onee 2 ommbok B mpeacTaB-
nsieMol MH(pOPMaIHH.

IIOHHBIE TEXHOJIOTHH.
OTCYTCTBYIOT OIIMOKH B TIpe.I-
CTaBJIsieMOW MH(pOPMAIHH.

OTBETHI Ha BOTIPOCHI

Her oTrBeTOB Ha BOIIPOCHI.

ToapKo OTBETHI HA DJIEMEHTApP-
HBIC BOIIPOCHI.

OTBeTHI HA BOIIPOCHI ITOJTHBIE
W/WIIA YACTUYHO ITOJIHBIE.

OTBeTHI Ha BOIPOCHI TIOJIHBIE C
MIPUBHJICHHEM TPUMEPOB H/HIIN
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IMacmopT KoMneTeHuMi

TepmoauHamuka

23.05.01 «<Ha3zemHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY

KOMIIETEHIINN

WHJIEKC

OOPMVIIMPOBKA

HepequL KOMIIOHCHTOB

Texuomorust GopMUpOBaHHUS
KOMIIETEHIIAI

®dopma OLIEHOYHOT O
cpencra**

CreneHu ypoBHEN OCBOEHHUSI
KOMIIETEHIINHN

OIIK-1

Crnoco0eH CTaBUTh U pelIaTh WH-
JKEHEPHBIE U HAYYHO-
TEXHUYECKHUE 3314l B chepe
cBOEH PO eCCUOHANTBHOM Jesi-
TENILHOCTH M HOBBIX MEKIUCIIU-
[UIMHAPHBIX HAMPABJICHHUN C UC-
M0JIb30BAaHUEM E€CTECTBEHHOHA-
YUYHBIX, MATEMATHIECKUX U TEX-
HOJIOTHYECKUX MOJIEIEH

3HATD:
- TepMO)lI/lHaMl/I'-IeCKI/Ie IIUKIJIBI TCILJIO-
BBIX JIBUTATENCH s pa3pabOTKH ITy-
Tel UX COBEPIIEHCTBOBAHMSI,

- NMPUHIUIBI Pa0OTHI TEILIOBBIX IBH-
rateyied, U NIpelenbl BO3MOXKHOCTEH
IUIA TEXHHYECKOTO YIYUIIEHHS Kax-
noro tuma JIBC;

- TEPMOJIMHAMUYECKHUE IIUKJIBI paOOThI

TEIUIOBBIX ~JABUraTelied, MalluH W
00opyI0oBaHuS;
- MCTOJUKH OKCIICPUMEHTAJIbHOT'O

UCCIIC/IOBAHHUS TEPMOJUHAMHYCCKOTO
COCTOSIHUS CHJIOBBIX YCTAHOBOK.
yMeThb:

- pa3pabaThIBaTh MEPHI O IMOBBIIIE-
HUIO 3((HEKTUBHOCTH HCIIOJIE30BAHHS
00OpYyIOBaHUSI C YYETOM TEIUIOTEX-
HUYECKAX W TEePMOIMHAMHYECKUX
0COOEHHOCTEN HCIIOJIb30BaHHUS TAKOI'O
o0opyaoBaHUS

- aHAJIM3HPOBATh PE3YJIBTATHI pazpa-
0OTaHHBIX MEp IO TMOBBIMECHUIO d(-
(hEeKTUBHOCTH HUCIIOJIB30BaHUsI 000py-
JIOBaHMS;

- BBINIOJHATH Pac4eThl U TPOBOIHTH
HCCIIEJOBAHUS LHKJIOB TEIJIOBBIX
neurarenedt B T-S u p-v nuarpaMmax;
- paccuuTath yncia Maxa B CEUEHHSIX
corora JlaBans Mo MOJMYYEHHBIM TpPHU
HCCIICIOBAHUSX JAHHBIM;

- aHAIM3WPOBATH PE3YNBTAThl HCITBI-
TaHWM JBUTATENICH M COMMOCTABISATh UX

KonrakrHas pabora ¢ 00yua-
IOIIMMHUCS BO BpeMs ayqUTOP-
HBIX 3aHATHH B (hOpMeE JISKIHH,
naboparopHbix pador. Camo-
CTOSITEIbHOE M3yUeHHE Teope-
THUYECKOT0 Kypca, HOATOTOBKA
K MPaKTHYECKUM 3aHATHAM
JemoHcTpanus cnaiiioB npe-
3€HTAlMN U BUJIEOPOJIUKOB
MIOCPEACTBOM MYJIbTUMEIUH-
HOTO 000pyIOBaHUSA

Bomnpocs! mis code-
CelIOBaHMS CO CTY-
nenramu (KT1)
Bomnpocs! s cobe-
CeJIOBaHMS CO CTY-
nenatamu (KT2)
Bompocs! ms npo-
MEKYTOUYHOH arTe-
CTaluu

MunuManbHbIi: O0yJaronHiAcs
o0J1ajaeT He0OX0JUMOI CHCTE-

MO 3HaHUH U BlIaJeeT HEKOTO-

PBIMH YMEHUSIMH.

Bazoserit: O0y4atomntmiics ae-
MOHCTPHPYET Pe3yJIbTaThl HA
YPOBHE OCO3HAHHOTO BIIAJICHUS
y4eOHBIM MaTepUaIoOM U y4uel-
HBIMH YMEHHSMH, HABBIKAMHU H
crocobamMu AeSTEIbHOCTH.

IIpoaBunyThIil: JlOCTUTHYTHIN
YPOBEHB SIBJIIETCSI OCHOBOM ISt
(opMupoBaHus 00IIEKYIbTYp-
HBIX ¥ TPO(eCCHOHATIBHBIX KOM-
MEeTeHLUH, COOTBETCTBYIOIUX
tpeboBanusm ®I'OC.
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C TEOPETUUECKUMU JaHHBIMH.
BJIAJIETh:

- METOAMKOI MOJIEeNUpOBAaHHS Teue-
HUM pabouyux Tea i MOBBIIICHUS
3¢ PEKTUBHOCTH HCIIOIB30BaHUs 000-
PYyJlOBaHUS;

- METOIaMH aHajM3a pa3pabOTaHHBIX
Mep IO HOBBIMECHHIO 3PHEKTUBHOCTH
NpUMEHEHHsT 000PYIOBaHHS C YIETOM
ero TEIUIOTEXHHMYECKHX OCOOEHHO-
CTel;

- HaBBIKAMH IIPOBEICHHS HCCIEIOBa-
HUH M pa3pabOTKH IEPCIEKTUBHBIX
CHJIOBBIX YCTaHOBOK OTHOCHTEJIBHO
TEPMOJMHAMUYECKOTO M  TEeIJIOTHI-
paBnugeckoro pacueta [IBC;

- METOoJaMu Bbl60pa OIITUMAJIbHBIX
CIOCOOOB M METOAMK JJIsl JOCTHIKE-
HUS TpeOyeMBIX PAaCUETHBIX pe3yJib-
TaToB.




