-

[loKyMeHT noanucaH NpocToi 31eKTPOHHON NOANUCHIO
NHdopmaumsa o Bnagensue:

OUO: Makcnvos Arexcel NFFMCTEPCTBO HAYKH M BBICIIETO OBPA3OBAHUS

[LomKHOCTb: AMPEKTOp ienapTamMeHTa no 06pa3oBaTesbyo i s
[ata nognucanus: 18.10.2023 11:59:13 WH&WECKOH (I)EHEPAHHH

YHUKaNbHbIA nporpameﬂepaﬂBHoe rocyaapCTBEHHOEC 6IOI[)K€THO€ 06pa3OBaTeJ'II>HOC YUPEKACHUEC
8db180d1a3f02ac9e60521a5672742735c18b1d6 BBICIIIETO 06pa30BaHI/I$I

«MOCKOBCKUM TTOJIMTEXHUYECKUI YHUBEPCUTET»

Y;EBEP)I(IIAIO
Jexan TpchnopTHoro d)axynLTeTa

{Z g D% I/ITyppanne

« 30 »*”;, %, OB 20 /’zﬁ I

AL
R e 4 /
* P

PABOYAS ITPOT'PAMMA IUCIUAITI/IMHBI
«TepmoanHaMuKa ¥ Tenionepeaava

CrieninanbHOCTh
23.05.01 «<Ha3zeMHble TPAHCIIOPTHO-TEXHOJIOTHYE€CKHE CPEACTBA»

OO0pazoBaTesbHasi NporpaMma
«IlepcneKTHBHBbIE TPAHCIIOPTHBIE CPEICTBA»

KBanudukarus (cTeneHb) BHITYCKHUKA
Cnenunanucr

®opma 00y4eHHus
OuHo-32049Hasi

Mocksa 2019 1.



1. Ileaan ocBOEHMSI AMCIUTIIIMHBI

Heab u3ydeHus: TUCHUTIIMHBI — (GOpMUpOBaHUE KOMIETCHITUN OyIyIIMX CIEIUaTUCTOB B 3HAHUH OC-
HOBHBIX 3aKOHOB, IPUHIIUIIOB U METOJ0B TEPMOJIUHAMUKHU U CIIOCOOOB MPUMEHEHUSI U3yUYEHHBIX 3aKOHOB
MpH pacuéTe IUKIOB KOMOMHUPOBAHHBIX U MTOPIIHEBHIX JBUTATEIICH.

3agaum TUCLUILIMHEL:

- cpopMHUPOBATH y CTYJICHTOB HaBBIKM MCIIOJIb30BAaHUS TEPMOJIMHAMHYECKUX COOTHOIICHUN MPH
MCCJIEI0BAHUY PA3JIMYHBIX MPOIIECCOB B TEIUIOBBIX MAllIMHAX;
- 00y4YeHHe CTYICHTOB METOJJMKAM TEPMOJMHAMUYCCKOTO aHATN3a TEIIJIOBBIX JBUTATEIICH.

2. Mecro aucuumiauHbl B cTpykrype OOII 6akanaBpuara

Hucnurnmuna Bxoaut B 0510k b.1.2 «BapuatuBHas yacTthby», noapazaen b.1.2.11
Jlist u3ydeHust JaHHOW MUCIUTUTMHBI HEOOXOUMbI 3HAHHUSI, YMEHUS, HABBIKH, (DOPMUpPYEMbIE MIpe/e-
CTBYIOIIUMU AucuumimHamu: «MaTtematukay, «Dusnkay, «XuMus».
3HaHUs, YMECHHUS, HABBIKK, CPOPMUPOBAHHBIC JAHHOW JUCHUIUIMHONW OyAayT BOCTPEOOBAHBI MPHU MPO-
XOXKICHUH MPEITUIUIOMHON MPAKTUKU U CIaYH TOCYAapCTBEHHOW UTOTOBOW aTTECTALIUU.

3. Ilepevyenp NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JMCUMILIHHE (MOIYJII0), COOTHECEHHbIE €
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSsI 00pa30BaTe/JbHOMH NPOrpaMMbl

HJ'[aHI/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

B pesynbrare ocBoeHus o0-

Kon pa3oBaTeNbHOM MPOrpaMMBbl [TepeueHb TIaHUPYEMBIX PE3YJIBTATOB O0yUEHHUSI 10
KOMIIETEHIIMM | 00y4daroIuics JOHKEH 00- JUCLIATIIINHE
JaiaTh

CriocoOHOCTBIO pa3pabaTbl- | 3HATH:

BaTh MEPBHI 110 NOBBIIIEHUIO | - TEPMOJMHAMUYECKHE LUKIbl TEIUIOBBIX JBUTATENeH

3 PEKTUBHOCTH UCHOAB30- | AJIS pa3pabOTKH MyTel UX COBEPLICHCTBOBAHMUS;

BaHuUsl 000py10BaHUs - IPUHLUIIBI Pa0OTHI TEIUIOBBIX JIBUraTeNIed, U MPeaebl
BO3MO>KHOCTEH JJI1 TEXHUYECKOTO YJIYYIIEHUS KaK0T0
tumna /IBC;

- TEPMOJIMHAMHMYECKHE LUKJIbl pabOThl TEMJIOBBIX JIBU-

raTeyei, MallluH 1 000py10BaHMUS;

yMeThb:

- paspabaThiBaTh MEpHI MO MOBBIMICHUIO Y(HPEKTUBHO-

CTH HCIIOJIb30BaHUs OOOPYAOBAaHHUS C Y4YETOM TEIo-

TEXHHUYECKUX M TEPMOJUHAMHYECKHX OCOOEHHOCTEH
[1K-17 UCIIOJIb30BAaHUS TAKOTO 000PYAOBAHUS

- AQHAJIM3HUPOBATH PE3yJbTaThl pa3paOOTaHHBIX MEp IO
MOBBIMIECHUIO 3(PPEKTUBHOCTH HCIIOJIB30BaHUS 000pY-
JIOBAHHS.

BJIAJETh:

- METOAWKOW MOJETUPOBAHUS TEUYCHHH paboumx Tel
JUTSL TIOBBIIIEHUS 3(D(PEKTUBHOCTH HCIONB30BaHUS 000-
pyIOBaHUS,

- METOJIaMH aHanu3a pa3paboTaHHBIX MEp IO MOBBIIIIE-
HUIO 3G (EKTUBHOCTH TNPUMEHEHUS O0OpYyIOBaHUS C
YUETOM €Tro TEIUIOTEXHHUYECKUX 0COOEHHOCTEHH;

- METOJlaMH BBIOOpa ONMTHUMAIBHBIX CIIOCOOOB M METO-
JUK JI7IS1 TOCTYDKEHUS TPeOyeMBbIX PacueTHBIX Pe3yJbTa-




TOB.

Cnoco6HOCTBI0 MIPOBOAUTD
TeopeTHYeCKUE U IKCIIEPU-
MeHTaJ/IbHble Hay4HbIe UC-
CJIe[JOBaHUA 0 TIOMCKY U
IIPOBepKe HOBbIX WJIeH CO-
BepILEeHCTBOBAHHUSA aBTOMO-
6uien ¥ TpaKTOPOB

IICK-1.2

3HATh:

- OCHOBBI TEOPETHYECKHMX MCCIECNOBAaHUN TEPMOJUHA-
MUYECKUX LUKIOB CUJIOBBIX YCTAHOBOK JJIi aBTOTPAHC-
1IOpTa,;

- IPUHIUIBI pa0OTHI TETIJIOBBIX IBUTATEIICH;

- METOJUKH DKCIEPUMEHTAJIbHOTO HCCIIECJOBAHMS TEp-
MOJINHAaMUYECKOI'0 COCTOSIHUS CUJIOBBIX YCTaHOBOK.
yMeTh:

- BBIIOJIHATH pacueTbl M IPOBOJUTH HCCIEAOBAHUS
LUKJIOB TEIUIOBBIX JBUrarened B T-S m p-v amarpam-
Max;

- paccuuTath yucia Maxa B cedeHMsX coruia JlaBans no
MIOJIyYE€HHBIM [IPU UCCIIEI0BAHUSAX JIaHHBIM;

- aHAJIM3UPOBATh PE3yJIbTaThl UCIIBITAHUN JIBUraTeNIeH U
COIOCTABJISITh UX C TEOPETUUECKUMU JIaHHBIMH.
BJIAJETh:

- METOJMKON MOJEJIMPOBAHUSI TEUEHUH pabouux Ted B
CHJIOBBIX YCTaHOBKAaX Pa3JIMYHOIO THUIIA,

- HaBBIKAMU TPOBEACHUS MCCIEIOBAHUN U pa3pabOTKH
IIEPCIIEKTUBHBIX CHJIOBBIX YCTAHOBOK OTHOCHUTEJIBHO
TEPMOJUHAMHYECKOI0 U TEIUIOTUIPABINYECKOTO pacue-
ta JIBC;

- METOJIaMHU aHaJIM3a MOJYYEHHBIX JIaHHBIX IPU BbIIOJ-
HEHUM TEPMOJMHAMUYECKUX PACUYETOB IIPHU MPOECKTUPO-
BaHUU CHJIOBBIX YCTAHOBOK;

- MeToJlaMH BbIOOpa ONTHUMAJIBHBIX CHOCOOOB M METO-
UK JUIsL TOCTUXKEHUS! TpeOyeMbIX pacueTHBIX MapamMer-
POB CHJIOBBIX YCTaHOBOK I TPAHCIIOPTA.

OcHOBHBIMU 3TanaMu (OPMHUPOBAHMS YKA3aHHBIX KOMIIETEHIMH MPHU M3YYEHUHU CTYACHTAMU JUCIIH-
IUTMHBI SIBJISIIOTCSL MOCIIEI0BATEIbHOE H3YYEHHE COJIEP)KATEIbHO CBSI3aHHBIX MEXIy COOOH pa3ienoB
(TeM) y4eOHBIX 3aHATHI. M3yyeHne Kaxxaoro paszesna (TeMbl) MpeanojaraeT oOBlaJeHue CTYJACHTaMHU He-
00XOIMMBIMH KOMITIETEHIUSAMU. Pe3ynbTar arTecTaliii CTYA€HTOB Ha Pa3INYHbIX dTanax (OpMHUPOBAHUS
KOMIIETEHIIMI MOKa3bIBAE€T YPOBEHb OCBOEHHS KOMIIETEHIMH CTyJEHTaMH. DTalHOCTh (POpMUPOBaHUS
KOMIETEHIIUH MPsIMO CBA3aHa ¢ MECTOM JAUCLMILIMHBI B 00pa30BaTeIbHON IpOrpaMmMe.

4. CTpyKTYypa U cofepkaHue JUCHMILITHHbI

JuctumimHa autaeTcs Ha 6 cemecTpe
[IpomexxyTouHas aTTecTamus — 3aueT
KonuuecTBo Henenb B cemecTpe — 18

OO61mmast TpyA0EMKOCTh TUCHIUTUIINHBI — 2 3a4E€THBIC €TUHUIIBI

OO1m1ee KOMMYECTBO YacoOB 10 CTPYKTYpe — 72

KonuuectBo aynuTopHbIX 4acoB — 36

KonmuaecTBo yacoB caMocTosATeIbHONU PaboThl — 36

KonunuectBo yacos jekuuii — 18

KonmmgecTBo yacoB mabopatopHbIx 3aHaTHil — 0
KonnyecTBo yacoB ceMMHapOB U MPaKTHYECKUX 3aHATHI — 18

4.1. Conep:xaHne JeKIUOHHOI0 Kypca M CIHUIIIHHbI



TepMmoguHamuka kak Hayka. OCHOBHBIE OIIPEACIICHUS.

HHTEHCHUBHBIE U DKCTEHCUBHBIE CBOMCTBA. Y ICJIbHBIE apaMETPBHI.

3aKOHBI UJI€aJIbHOTO T'a3a. Y paBHEHUE COCTOSHHUSL.

['a30BBIE MOCTOSIHHBIE.

I'azoBbie cMecu. 3akoH JlanpToHA.

PV-nuarpamMmma TepMOIMHaMUYECKUX MTPOLIECCOB.

HuddepennnansHoe ypaBHEHHUE COCTOSHUS.

TennoeMKoCTh ra30B ¥ cMeceil. 3aBUCUMOCTh TEINIOEMKOCTH OT Mpolecca.

Omnpit Ixoyns. [IpuHIun 3KBUBaJI€HTHOCTH TEIJIOTHI U PaOOTHI.

[IepBblil 3aKOH TEPMOAUHAMUKHY IS 3aKPBITOM M OTKPBITOM TEPMOAMHAMUYECKON CUCTEMBI.
BuyTpennsis sHeprusi. Bnusinue xona nporekaHus npoiiecca Ha padoTy U BHYTPEHHIOIO SHEPTHUIO.
YpaBHeHUE MEPBOT0 3aKOHA TEPMOJUHAMUKH B AU depeHnnanbHoil popme.
OHTAJIBNHNS.

OHTpoOIUs UICABHBIX I'a30B.

TS-auarpamma. IS-auarpamma.

BTopoil TepMOaMHAMUKH, ONIPEACIICHHUS.

O0benuHEHHOE BBIpaXXEHHE IIEPBOT0 U BTOPOTO 3aKOHOB TEPMOIUHAMUKH.
ITonsTue nukna.

PaGouee Temno.

Hukn KapHo (mpsiMoit 1 00paTHBI).

Dkceprus paboyero tena.

Vpasuenue ['ton-Cto10b1.

Ypasuenue Ban-agep-Baanbca.

@Da30BbIi IEPEXOI.

Oueprus ['nb6ca.

CsaoiicTBa BosHOro napa. Tpu craauu napooOpa3zoBaHusl.

AnunabaTuyeckoe paciiupeHne 1 JpocceIMpOBaHue.

Crpyiinble anmnapatsl coruia u nuddysopa, ckopocTb UcTeUeHUsI U pacxo raza. Mccnenoanue hopmyn
UCTEUEHUS.

Br160p popmer kananos cormna. Comto JlaBamns. Beibop dhopmsl kanana quddysopa.
[TapameTpbl TOPMOKEHUS.

Huddepenunansupie ypaBaenus du di ds.

[uki sHEeproycTaHoBOK (LMK PeHKHHA) cXema, mapaMeTpabl.

Huxnsr ABC.

IMuxn bpaiitona. [{uki bpaliToHa ¢ BHEIIHEN pereHepanuen Tema.

Xo0J10AUIbHBIE MAIITMHBI U TETIJIOBBIE HACOCHI.

KomOuHupoBaHHbIE SHEPrOyCTAaHOBKH.

DIIEKTOPOXUMHUECKHE YHEPTETHUECKHE YCTAHOBKU Ha ocHOBE TD.

MexaHu3MBbl TEMII000MEHa.

YpaBHeHMsI, ONUCHIBAIOLME HHTEHCUBHOCTH TETIJIOOOMEHA.

OreHka BIUSHUS PA3JIMYHBIX BUIOB TEIJI000MEHA.

Bo3moxHOCTH MOJIenpoBaHus TEPMOIMHAMUYECKUX MTPOLIECCOB B PACUETHBIX KOMILIEKCAX.

4.2. Conep:xaHue NPAKTHYECKUX 3aAHATHI

TepMoauHaMUYeCKU pacyeT IMKIa OEH3MHOBOIO ABUTATEIIs.

TepMoanHaMuyeckuit pacyeT HKKJIa OEH3UHOBOIO ABUTATENs C TYpOOHATYBOM.
TepMoaMHaMHUYECKUI pacyeT LUKIIA AU3ENBHOIO ABUTATENSl C PETEHEPALIUEN TETUIOTHI.
TepMoanHaMUYECKUI pacyeT LUKIIA JU3EIbHOTO ABUTATENS C TYpOOHAIYBOM.

4.3. Conep:xanue J1a00paTOpPHbIX padoT
JlaGopatopHble pabOThl B JAHHOM TUCHUIUIMHE HE IPEAYCMOTPEHBI.



4.4, IlpuMepHasi TeMAaTHKA KyPCOBOI0 NNPOEKTa (KypcoBoOi padoThI)
KypcoBoii npoekT BoInoJiHsieTcsi HA 6 cemecTpe

Pacuer nukia bpaiitona.

Pacuer nukiia bpaiiToHa ¢ BHEIIHEH pereHeparuen Termia.

Pacuer nukiia Penkena.

Pacuer nmkios JIBC.

Pacuer nukina Orro.

4.5. Temsl 111 caMOCTOATEIbHO pa0oThI CTYICHTOB

OHTaNBIINU, SHTPOIUS BOJASHOrO napa. IS-nuarpamma BosiHOro napa.
Cmech Bo3yxa M BOJSHOTO Mapa.

Komnpeccopsl, olieHka 3KOHOMUYHOCTH.

Brrancnenue ko3¢ UIIMEHTOB TEIIOOTAAYH.

[uxn Kapno.

5. O0pa3oBaTeIbHbIC TEXHOJIOTHHU

s 00ydeHus TuCIUILIMHE BEIOpaHbl Cleayome 00pa3oBaTeNbHbIE TEXHOIOTHH.

KonTakTHas pabora ¢ 00y4aromuMuUcs BO BpeMsl ayAUTOPHBIX 3aHATHIA B (pOpMe JEKIHiA, U TPaKTHYe-
CKUX paboT. JlaeT BOZBMOXKHOCTh CKOHIICHTPUPOBATh MaTepHall B OJOKU U MPETOAHOCUTh €ro KaK euHOe
IeJI0€, @ KOHTPOJIb TIPOBOJHUTH MO MPEIBAPUTEIHEHON MOTOTOBKE 00yUYarOIIUXCS.

Brinonnenue minaHa caMoCTOATEIbHOM paboThl, CAMOCTOATEIHLHOE U3YUEHHUE TEOPETHUECKOT0 Kypca.

Bo3MOXXHOCTh B3aUMOACHCTBUS, B3AUMHOTO OOYUE€HHSI U B3aUMHOT'O KOHTPOJIsi 00yJarouuxcsi B Mpo-
[ecce MPaKTHIeCKUX padoT; (OopMUPOBaHHE HABBIKOB KOMaHIHOW pabOThl U (POPMUPOBAHUE JIUJEPCKUX
KOMIIETCHIIHIA OTACITBHBIX 00yJarOIIIXCSI.

UreHue JeKIUi ¢ WUTIOCTPALUSIMHA Ha MEJOBOW JIOCKE M BEJEHHE KOHCIEKTa 00y4YaroUuIMMHCs C MO-
CIEAYIOUIEH MPOBEPKOM KOHCIIEKTA.

OOydeHre ¢ TOMOIIbIO TEXHUYECKUX CPENICTB 00yueHus. J[eMoHcTpalus cnaiiioB mpe3eHTalui u BU-
JIEOPOJTMKOB TIOCPEJICTBOM MYJIBTUMEIUUHOTO 000pyIoBaHUsA, (OPMUPOBAHUE HABBIKOB CAMOCTOSITEIb-
HOTO MIPUMEHEHHUS CPeACTB n3MepeHuil. OCBOeHHE TEOPETHUECKOTO Kypca Mo yueOHHKaM U HOPMATUBHO
TEXHUYCCKHUM JJOKYMCHTaAM O6y‘I€HI/I€ C IIOMOIIIBKO I/IH(i)OpMaIII/IOHHI)IX 1 KOMMYHHUKAIIUOHHBIX TEXHOJIO-
ruil. OCBO€HHE TeOPETUYECKOTo Kypca Mo MHTEPHET - pecypcaM U WH(OPMaIlMOHHO-CIIPABOYHBIM CHUCTE-
MaM.

[ToaroroBka, mpeacTaBIeHUE U OOCYKACHHE MPE3EHTAINI Ha CEMUHAPCKHUX 3aHATHUSAX.

Opranuzainys U OpoBeJEHUE TEKYIIEro KOHTPOJIS 3HAHUN CTYJEHTOB B (hopMe OJIaHKOBOIO TECTUPO-
BaHUSI.

6. OeHOYHBIE CPEACTBA /ISl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTALUH 110
UTOraM OCBOEHMS IMCUUILIMHBI M y4eOHO-MeToAuYecKoe odecreyeHrne caMoCTOsITeIbHOIH padoThl
CTY/ICHTOB

(I)OH,Z[ OICHOYHBIX CPCACTB 1O JUCHUIITIMHE SABJISACTCA HEOTHEMIIEMOM YaCThIO HaCTOHH_ICﬁ pa6oqeﬁ
mporpaMMmsl 1 IPpEACTABIICH OTACIbHBIM JOKYMEHTOM B ITPUJIOKCHUN 2.

7. YueOHO-MeTOAUYeCKOe 1 MH(OPMAIIHOHHOE o0ecriedyeHue U CIMIITTHHbI

a) OcHoBHAas JMTEpaTypa:

1. Kupmmnuna B.A., Texnuueckas TepMOAMHAMUKA: Y4eOHUK JAJs BY30B [DIIEKTpOHHBIN pecypc] :
yueb. / Kupumun B.A., CeiueB B.B., lllelingmubA.E.. — Dnexktpon. gan. — Mocksa : M3ga-
Tenbekuit oM MOU, 2016. — 496 c. — Pexum nocrtyma: https://e.lanbook.com/book/72305. —
3ari. ¢ 3KpaHa.

2. Kapmunckuii, B./l. Texuuueckass TepMOAMHAMUKA W TeIulonepenadya [DIEKTPOHHBIN pecypc] :
yueb. mocobue — DnekTpoH. gaH. — Mocksa : YMI XKXAT, 2005. — 224 c. — Pexum goctyna:
https://e.lanbook.com/book/59062.



0) JlonmoJiHUTEIbHASA JINTEpaTypa:

1. Hogukos, N.1. Tepmonuaamuka [ IneKTpOHHBIN pecypc] : yued. mocodue — DIEKTPOH. TaH. —
Canxkr-IlerepOypr : Jlanp, 2009. — 592 c¢. — Pexum pocryna: https://e.lanbook.com/book/286.
— 3arJ. ¢ ’KpaHa.

2. B.M. MepkynoB «Texnudyeckas TepMoAuHaMuKay ydeOHoe nocodue MI'TY «MAMM» 2010 r.
Mou 1oKyMEeHTHI, Manka «JIeKTPOHHBIE PECYPChI».

3. Kapmunckuii, B.J[. Texuuyeckass TepMOAMHAMUKA W TeIUIonepenadya [DIeKTPOHHBIA pecypc] :
yue0. mocobre — IekTpoH. naH. — Mocksa : YMII XT, 2005. — 224 c¢. — Pexum noctyma:
https://e.lanbook.com/book/59062.

B) [IporpammHuoe odecnieuenne u UHTEpHET — pecypcebl:
Jlyist mpoBeieHus 3aHATUH TI0 JUCIHUILTUHE HeoOXxoaumMo crenytomiee [10:
Jns  ocBOGHHS ~ JUCHUIUIMHBI ~ PEKOMEHIYIOTCS — CIEAYIOIIME  CalThl  HMHQOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT:
http.//munobpuayku.pg)/ - Munucmepcmeo obpazosanus u Hayku PD;
http://fcior.edu.ru/ - @edepanvuwiii yenmp unGOPMAYUOHHO-0OPAZO08AMENLHBIX PECYPCO8;
http://fgosvo.ru/ - [Topman @edepanvvix 20Cydapcmeennbix 06PA308aMeENbHLIX CMAHOAPMOE,
http://www.consultant.ru/ - Cnpasounas npasosas cucmema «Koncynomanm ILiocy;
http://www.garant.ru/ - Cnpasounas npasosas cucmema «I apanmy;
http://www.edu.ru/ - Poccuiickoe obpaszosanue. @edepanvhwiii nopmai,
http://www.opengost.ru/ - Catim, cooepacawyuii nonrvie mekcmol HOPMAMUBHBLX OOKYMEHMOE.
1.  DOnekrponnsiii katanor bBULl MI'VII.
http://mgup.ru/library/
DNEKTPOHHBINA KaTaJIOT TIO3BOJISET MPOU3BOJIUTH MOKCK 10 0a3e nanHbix oubmmorexku MITYIL
2. I9BC m3pareabcrBa «JIAHDb».
https://e.lanbook.com/
OBbC «JIAHb» - pecypc, npenoctaBisomui online-10cTyn K HaAy4YHBIM XypHaJIaM U MOJTHOTEKCTOBBIM
KOJUJICKIMSIM KHUT Pa3JInYHbBIX U3aTEIbCTB.
Hoctyn k ObC uznarensctBa «JIAHb» ocyiectisiercs co Bcex KOMIBIOTEPOB YHUBEPCUTETA.
3. IBC «Polpred».
http://polpred.com/news
OBC npexacraBnser co00il apXuB BaXKHBIX MyOJIMKalMi, coOMpaeMbIX BpyuHyto. ba3a maHHbIX ¢ pyOpu-
karopoM: 53 orpacnu/ 600 ucrounukos/ 9 ¢enepanbHbix oKpyroB PD/ 235 crpan u TeppuTopuil/ rias-
Hble MaTepuaibl/ ctaTbil U nHTEpBBIO 8000 mepsbIx nuil. [ns nocryna k nmoiaHeiM TekctaM ObC ¢ kowm-
NBIOTEPOB HAa TEPPUTOPUH YUEOHBIX KOPITYCOB YHUBEPCUTETA aBTOPHU3allUs HE TpeOyeTcs.
4.  «KubepJlenunka» - HayuyHasi 00/ 1MOTEKa OTKPBHITOIO 10CTYNA.
http://cyberleninka.ru/
DT0 HAyYHAs DJIEKTPOHHAsK OMOIMOTeKa OTKpBITOro Joctyma (Open Access).
bubnroreka KOMIUIEKTYETCS HayYHBIMHU CTaThsMHU, MyONUKAMSIMH B KypHanax Poccum u OGmmkHEro
3apy0exbsi. HaydHbie TeKCTHI, MpeCTaBICHHbBIE B OMOIMOTEKE, pa3MENIAlOTCsl B MHTEPHETE OECIIaTHO, B
OTKpbITOM Joctyrne. [lomp3oBaTensm OMOMMOTEKH MPEIOCTaBISAETCS BOZMOXXHOCTh YHTATh HaydHBIE pa-
0OTHI C PKpaHa TUTaHIIeTa, MOOMIIBHOTO Tene(oHa U IPYTUX COBPEMEHHBIX MOOMITBHBIX YCTPOMCTB.
5. Hayuynas ssnexrponnasi onoaunoreka «eLIBRARY.RU».
http://elibrary.ru/defaultx.asp
Kpynneiimas B Poccun snexTponHas OnbimoTeka HayyHbIX MyOJuKaiuii, obaaaatomnas 60raTb M BO3-
MO’KHOCTSIMM TIOMCKa U aHaIM3a HayyHoU MHpopmanuu. bubnnoreka nnterpuposana ¢ Poccuiickum un-
nekcoM HayuyHoro nutupoBanus (PUHLI) - co3nannbiM no 3akazy Muno6pHayku PO GecruiaTHbIM 00111e-
JOCTYITHBIM HHCTPYMEHTOM H3MEPEHHsI ITyOTMKAIIMOHHON aKTUBHOCTH YYCHBIX M OpTaHU3aIni.
6. PedepaTuBHas u HayKOMeTpUUYeCKAas JIEKTPOHHAsI 6a3a JaHHBIX «Scopus».
https://www.scopus.com/home.uri
Wunekcupyet He MeHee 20500 pedepupyeMbIX HaAy4HBIX KypHAJIOB, KOTOPbIE U3AIOTCS HE MEHEe YeM
5000 u3narenbcTBaMM U cojiepikar He MeHee 47 MiIH. 6ubanorpaduyueckux 3amnucei, U3 KOTOPbIX HE Me-
Hee 24 MITH. BKJIIOYAIOT B ¢e€0sl CIUCKU LIUTUPYEMOH JTUTepaTyphl.
7. Bba3a nannnix «Knovel» mspareancrBa «Elseviry.
https://app.knovel.com/web/



https://e.lanbook.com/book/59062
http://минобрнауки.рф/
http://fcior.edu.ru/
http://fgosvo.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://www.edu.ru/
http://www.opengost.ru/
http://mgup.ru/library/
https://e.lanbook.com/
http://polpred.com/news
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.scopus.com/home.uri
https://app.knovel.com/web/

[TomHOTEKCTOBAsE 0a3a AaHHBIX IS TIOMCKA WHXCHEPHON WHGOPMAIIUU U TIOICPIKKHA TPUHSITHS UHKE-
HEPHBIX PEIICHHIA.
JlocTyn K 3JCKTPOHHBIM 0a3aM JaHHBIX «Scopus» u «Knovel» ocymiecTBiIseTcss KPyrioCyTOUYHO Yepes
cetb VIHTEpHET B peskuMe oH-NaiH 1o [P-agpecam, HCHOIb3yeMbIM YHUBEPCHTETOM ISl BBIXOJA B CETh
NurtepHer.
[TouckoBsie uHTEpHET-cHcTeMBI: GOOgle, YandeX, Yahoo, Mail, Rambler, Bing u ap.

HNudopmanroHHas cucTeMa mpeocTaBisieT CBOOOIHBIN JOCTYI K KaTaiory oopasoBaTeiabHbiX MHTEp-

HET-PECYPCOB M TIOJTHOTEKCTOBOM 3JICKTPOHHOH y4eOHO- METOIMYECKOH OMOIMOTeKe sl OOIIEro U Mpo-
deccronanpHOro 06pazoBanus. Jloctyn ¢ 11000ro0 KOMITBIOTEpa, MOAKIIOYEHHOTO K HTepHET.

8. MarepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUNINHBI
AyauTopus JUIs JIGKIIMOHHBIX U ceMUHApCKuX 3aHaTuil Ne Hn-324 (a) «Y4ueOHas ayauTopus
107023, r. Mocksa, yi. b. Ceménonckas, a. 38, crp.13. Kommiektsl mebemnu s yaeOHOTO mporiecca.
MenoBast focka.
MynsTuMeanitHOE 000pyIOBAaHUE: HHTEPAKTUBHAS JOCKA, TPOEKTOP, IEPEHOCHONH HOYTOYK.
2. AynuTopusi s TEKIIMOHHBIX U ceMuHapckux 3aHsaTuil Ne H-406 «Knace kKoHCTpyKIMU ra30TypOnH-
HEIX ABUTATCIIEN)
107023, r. Mocksa, yi. b. CeménoBnckas, a. 38, crp.12. Kommiektsl mebenu 17151 yaeOHOro mpoiiecca.
MenoBas nocka. MakeTr AByXBalbHOH MUKPOTYpOUHBL. MakeT TpexBajlbHOM MUKPOTYpOUHBI. MakeT
TPEXBaJILHOTO TAHKOBOT'O Ta30TyPOMHHOIO JBUTATES.
[Mnakater: ['T 1000T u termooomennuk ['TJ] 'A3-902.
MynsTuMeauitHoe 000pyI0BaHUE: MPOSKTOP, MHTEPAKTUBHAS JOCKA, IEPEHOCHONH HOYTOYK.

9. MeToauveckne peKOMEHIAUMH AJIs1 CAMOCTOATEIbHON padoThl CTY/IECHTOB

D¢ dexkTrBHOE OCBOCHHE AUCIUIUIMHBI IPENOIAraeT PeryisipHOe TOCEIIEHNE BCEX BUOB ayTUTOP-
HBIX 3aHATUH, BBIIOJIHEHHE [IJIaHAa CAMOCTOSTEIbHON pabOThI B IIOJIHOM 00BbEME U IPOXOKICHUE aTTe-
CTalli¥ B COOTBETCTBHH C KaJICHJIAPHBIM YUE€OHBIM rpadukom.

CrTyneHTy peKOMEHAYETCSI O3HAKOMUTBCS CO CITMCKOM OCHOBHOM M JJOTIOJIHUTENBHOM JINTEPATYPHI U
B3STh B OMOJIMOTEKE U3aHUsI B TBEPAON KOMUH (HEOOXOJMMO UMETh IpU ceOe YMTATEIbCKUNA OMIIEeT 1
YMETh MOJIb30BATHCS SJEKTPOHHBIM KaTaJIOTroM).

Joctyn k MHPOPMAIIMOHHBIM pecypcaMm OMOINOTEKN U MH(POPMAIIMOHHO-CIIPABOYHBIM CHCTEMaM CETH
«VIHTepHEeT» OpraHN30BaH B YNTAJIBHBIX 3aj1aXx O0MOnIHoTeku co ctaimoHapHbx [I9BM, nmubo ¢ auuHoro
[19BM (HOyTOYKa, MIaHIIETHOTO KOMITbIOTEPA WJIK HHOTO MOOMJIBHOTO YCTPOICTBA) OCPEICTBOM Oec-
IIPOBOAHOIO AOCTYIIA IPYU aKTUBALMK NHIUBUAYAIbHON YYETHON 3aIHCH.

[Tonb3oBanKe HH(OPMALIMOHHBIMU PECYPCAMU PACIIUPSIET BOZMOKHOCTH OCBOCHUS TEOPETUYECKOTO
Kypca, BBIMIOJIHEHUS! CAMOCTOSITEIbHON pabOThI M MTO3BOJISET MOTYYUTh HHPOPMALIUIO IS pealn3aluu
TBOPUYECKUX 00pa30BaTEIbHBIX TEXHOJIOTUI: BBIMOIHEHUS pedepara Ha 3aJaHHYI0 WIIK CAMOCTOSITEIIbHO
BBIOPaHHYIO TEMY B paMKax TEMaTUKH JUCLUIUINHBL.

JI71s1 BBIMOSTHEHUS MTPAKTUYECKHUX (71a00paTOpPHBIX) padOT CTYAEHTY PEKOMEHIYETCS IPEABAPUTEIIHHO
03HAKOMUTBCSI C TEOPETUUECKUMHU CBEICHUSIMHU, U3JI0)KEHHBIMU B Y4€OHO-METOAMYECKOM IOCOOUH U J10-
MOJIHUTENIbHBIX HCTOYHUKAX, IPH BBIIIOJIHEHUHU pabOTHI CIIEZIOBATh PEKOMEH/I0BAHHOMY MOPSAKY BBIIOJI-
HEHMs padOoThl U YKa3aHUSM IpenoaBaress, CoON01aTh TEXHUKY 0€30MacHOCTH, CO/IepKaTh pabouee
MECTO B YHCTOTE U OEPEKHO OTHOCUTHCS K 000pynoBaHuio. BeneHne KoHCeKkTa JeKIuil mpoBepseTcs
IpenoaaBaTesieM.

[Ipu BBIMOJIIHEHNU CAaMOCTOSITENILHOM pabOThI CTYIEHTY PEKOMEHIYEeTCSI U3YUUTh TEOPETUUECKUE CBE-
JICHUS TI0 TeMaM 3aJ[aHui, CJIe0BaTh PEKOMEHIAIUAM, N3JI0KEHHBIM B y4eOHO-METOJUYECKUX ITOCOOU-
X, IPEAOCTABIATH MPENOaBATEI0 IPOMEKYTOUHbIE M OKOHYATEIbHbIE PE3YJIbTaThl B IPOIECCE KOH-
TaKTHOW pabOThl Ha 3aHATHUSX.

10. MeToan4eckue peKoMeHAALUH 1JIs IPenogaBaTeIs
OCHOBHYIO OpraHHU3aLMOHHYIO (hOpMy 00yUEHUs], HAIIPABJICHHYIO HA IIEPBUYHOE OBJIAZICHUE 3HAHU -

MH, TIPE/ICTABISIET cO00i seknus. [ TaBHOEe Ha3HAYEHHUE JEKINH - 00ECIeUNTh TEOPETHIECKYIO OCHOBY
00y4YeHHsI, Pa3BUTh UHTEPEC K YUEeOHOM NeATETbHOCTH U KOHKPETHON Y4eOHO! AUCIUILTUHE, CHOPMHUPO-



BaTh Y 00YYaIONIUXCsl OPHEHTUPBI IS CAMOCTOSATEIbHOM paboThl Haa KypcoM. TpaaunnoHHas JIeKIus
MMeET HECOMHEHHBIE IPEUMYIIECTBA HE TOJIBKO KaK CIIOCOO JOCTaBKU MH(DOPMAIMK, HO U KaK METOJ
HMOIMOHAIBHOTO BO3JCHCTBUS MPENogaBaTessi Ha 00yJaromuXcs, MOBBIMIAIOIINN UX TT03HABATEIbHYIO
aKTUBHOCTB. [locTuraercs 3To 3a c4ET NeJarornyecKoro MacTepecTBa JIEKTOPa, €ro BBICOKOM pe4eBor
KYJBTYPBI M OPaTOPCKOT'0 UCKycCTBA. Bricokas 3((eKTUBHOCTD IEATEIILHOCTH MPETOAABATENS BO BPEMs
YTEHUs JIEKLUU OyJIeT JOCTUTHYTA TOJIBKO TOI'/1a, KOT/1a OH YYUTHIBAET IICUXOJIOTHIO ayAUTOPHH, 3aKO-
HOMEPHOCTH BOCHPUATUS, BHUMAHUS, MBIIIJICHUS, SMOLMOHAJIBHBIX IIPOLECCOB yYalIUXCsl.



CTpykTypa u coaep:kaHue TUCHUIUINHBI « TepMoguHaMuKa U TenJionepeaada»
CrneunansHocTh 23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBAY

Crneunanuszanus: " [lepcieKTUBHBIE TPAHCIIOPTHBIE CpecTBa

2019 y4eOHbIii roa, 0uHO-3204Hasi Gopma 00yueHust

Bunel yueOHoi paboThl, BKIIIOUYas .
Bunel camocTosTenbHON paboThI DopMeI arTe-
CaMOCTOSITENIbHYIO PabOTy CTY-
CTYJICHTOB CTaLlUU
n/n | Pazmen ~ | ACHTOB M TPYIOEMKOCTB B Yacax
N
Z| 5% Pege-
o oo |J IT/C | JIa6 | CPC | KCP K.P. | KIIL | PT'P K/p 6] 3
&) T O pat
TepMmoanHamuka kak Hayka. OCHOBHbIE
onpeneneHusi. IHTeHCHUBHbBIE U HKCTEHCHB- 1 2 5
HbIC CBOMCTBA. Y IeTIbHBIE MTapaMeTphl. 3a-
KOHBI UICAJIbHOTO ra3a. Y paBHEHUE COCTO-
1 | saus. TazoBbie ocrosinubie. [TapameTps 6
TopMokeHus. Jluddepennuanbpabie ypas-
HeHus du di ds. Iluxn Penkuna cxema, na- 2 2 2
pameTtpel. Komnpeccopsbl, OlleHKa IKOHO-
MUYHOCTH.
I"azoBbie cMmecu. 3akoH [lanbToHa. PV-
Juarpamma TepMOJIMHAMUYECKHUX Ipolec- 3 2 2
coB. ludepennmansHoe ypaBHEHHE CO-
CTOsIHUSA. TernoeMKOCTh ra30B U CMECEH.
3aBHCHUMOCTB TEIUIOEMKOCTH OT IIpoLiecca.
2 Huxnsr IBC. Hukn bpaittona. [ukn bpaii- 5 4 2 2
TOHA C BHELIHEHN pereHepanuen rtera. Xo-
JIOUIIbHBIE MAIlIMHBI U TETJIOBBIE HACOCHI.
[TapameTpsl TOpPMOKEHUS.
5 2 2




Omnpit Jxoyns. [IpuHIun 3KkBUBaIEHTHOCTH
TEIUIOTHI U paboThl. IlepBrIii 3aKk0H TepMo-
JAHAMUKH JJIS1 3aKPBITOM U OTKPBITOM TEp-
MOJIMHAMUYECKOU CUCTEMBI. BHYTpeHH s
sHeprusi. KomOuHupoBaHHbIE SHEProycTa-
HOBKU. DJICKTOPOXUMUYECKHUE IHEPreTHIe-
CKHE€ yCTaHOBKHU Ha ocHOBE TO.

YpaBHEHUE MEPBOT0O 3aKOHA TEPMOIUHAMH-
ku B tuddepenumansroi popme. BayT-
peHHsis SHeprus. BousHue xona nporeka-
HUSI [IpoLiecca Ha paboTy ¥ BHYTPEHHIOO
SHEPru0. DHTAIBIUA. DHTPOIMS Uealb-
HBIX Ta30B.

Mexanu3mbl TeriooOMeHa. Y paBHEHUS,
OIKCBIBAOIIIE HHTEHCUBHOCTh TEMJI000-
MeHa. OlLieHKa BIUSHUS PA3JINYHBIX BUI0B
teriooomeHa. Temlonepenaya.

10

HccnenoBanue TepMoIMHaAMUYECKUX ITPO-
neccos. TS-nuarpamma. IS-nmuarpamma.
BTtopoii TepMOaMHAMUKH, ONIPEACIICHHUS.
OO0benHEHHOE BBIPAKEHHE IEPBOTO U BTO-
pOro 3aKOHOB TEPMOJMHAMUKH.

11

12

[Tonsarue nuxma. Pabouee teno. Iukn Kap-
HO (TIpsiIMOM U 00paTHBI). Dkceprus pabdo-
yero tena. YpasHenue ['ton-Croaosl.
YpasHenue Ban-nep-Baainbca.

13

14

®da3oBbIii nepexoa. Jueprus ['nboea.
CgoiicTBa BojisiHOTO napa. Tpu cTtanuu ma-
pooOpa3oBaHusi. DHTAIBIUS, YHTPOIHUS BO-
JsiHoro napa. IS-nmuarpamma BojsiHOrO na-
pa.

Bo3MoxHOCTH MOAETHPOBAHUS TEPMO U~
HaMHMYECKHUX MPOIIECCOB B PACYETHBIX KOM-
iekcax. Beruncnenne koahGuuueHToB

15

16




TCIIJIOOTAA4YH.

8. AnmabaTrdecKkoe paciIupeHne u Ipocce-
nupoBaHue. CMech BO3yXa U BOASIHOIO Na-
pa. Ctpyiinble anmapartsl cormia u 1uddy-

17 2 2
30pa, CKOPOCTh UCTEUEHUS U PACXOJ] rasa.
UccnenoBanue ¢popmyn ucteuenus. Beioop
dbopmebl karanoB coruta. Coruto JlaBas.
Br16op dhopmer kanana quddysopa. 18 2 2
Hroro 3a 4 cemecTp 18 | 18 36




IIporpamma coctaBiieHa B cOOTBeTCTBUU ¢ DeepanbHbIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIEr0 oOpa3oBaHus 1o crnenuansHocTH 23.05.01 «HazeMHble TPaHCTIOPTHO-
TEXHOJIOTHYeCKHe CPeICTBA) (YPOBEHDb CIIENNAINTETA)

IIporpammy cocTaBu
CTapLIMi MPEIOIaBaTeNb /A.A. lemenTheB/

IIporpamma yTBepaxaeHa Ha 3aceganuu kKadeapsl "HazeMHble TPAHCIIOPTHBIE
cpeacrBa" «  » 2019 r., mpotokoi Ne

3aBenyromuii kadeapou
npodeccop, K.T.H. /Xpumnau H.A./



Tpunoxcenue 2
K paboueii npozpamme

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHI S POCCUICKOI OEL
DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUPEXKJEHVE BBICIIEI'O OBPA30OBAHIIA

«MOCKOBCKHUM HOJIHTEXHI/IJIECKI/IFI YHUBEPCUTET»
(MOCKOBCKHMM ITIOJIMTEX)
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Criermanu3zanust: "ABTOMOOWIN U TPAKTOPHI"
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®OH/] OLIEHOYHBIX CPEJICTB
10 JUCLIMITIMHE

«TepmMoaguHaMuKa U TenJonepeaavar

Cocras:
1. O0mpe moI0KESHUS
2. Ilepeuenb KOMIETEHIINI C YKa3aHUEM TanoB X (OPMUPOBAHUS B MPOLIECCE OCBOEHUS 00pa3oBaTeib-
HOM IIPOrpaMMBbl
3. Onucanue nokasareneil 1 KpUTEpUEB OLEHUBAHUS KOMIIETEHIIUH, (JOPMUPYEMBIX 10 UTOTAM OCBOCHHS
JUCIUIIINHEI, OITMCAHUE KA/l OLIEHUBAHUS
4. O11eHOYHBIE CPEICTBA

CocTaBUTENN:
JementoeB A.A.

Mocxksa 2019 r.



1. O01mme moJ1oKeHus

Jlis ocyliecTBIEHHUs NPOLEAYp TEKYIEro KOHTPOJIA yCHEBAaeMOCTH U NMPOMEXYTOYHOM aTTecTaluu
CTY/ICHTOB TpenycMoTpeH ¢GoHJ ouneHouHbIX cpencTB (POC), MO3BONSIONUI OLEHUTD JOCTH)KEHUE 3a-
IUIAaHUPOBAHHBIX PE3yJbTAaTOB 00Y4YEHUS U YPOBEHb CPOPMHUPOBAHHOCTHU BCeX KomreTeHUu. PoHp ole-
HOYHBIX CPEACTB COCTOUT U3 KOMIUIEKTOB KOHTPOJIbHO-OLIEHOYHBIX CpencTB. KOMIIJIEKTBI KOHTPOJIBHO-
OLIEHOYHBIX CPEJICTB BKJIOYAIOT B Ce0S KOHTPOJIbHO-OLIEHOUHBIE MaTepHalbl, MO3BOJSIOIINE OLIEHUTH
3HAHUA, YMEHUS U YPOBEHb PUOOPETEHHBIX KOMIIETEHIIUH.

2. Ilepevyenn komneTeHunii GopMupyeMbIX B MPolecce OCBOCHUN TMCUMILINHBI.
B pe3ynbraTe 0cBOSHUS NUCHUIUIHHBI (MOAYISI) (GOPMHUPYIOTCS CAEAYIOLIUE KOMIIETEHIIUU:

Koxa xomme- | B pe3yabTare ocBoeHUs1 00pa30BaTeIbHOI MPOrpaMMbl 00y4arouiics
TEeHIINU OJIKEH 00J1a1aTh
MK-17 CriocoOHOCTBIO pa3pabaThIBaTh MEPHI MO MOBHIIEHUIO 3(pPeKTUBHOCTH
UCIOJIb30BaHUsl 000pyI0BaHUs
Croco6HOCTbIO MPOBOAUTL TEOPETUUYECKHUE U IKCIIEpYMEHTa/IbHble Hay4YHble
IICK-1.2 MCCJIeJOBAHKSA 110 IIOKUCKY U IPOBEPKe HOBBIX /i€l COBEPLIEHCTBOBAHUA aB-
TOMOOWJIEN U TPAKTOPOB

OcHOBHBIMU 3TanamMu (OPMHUPOBAHUS YKA3aHHBIX KOMIIETCHIUN MPH M3YYCHUHU CTYACHTAMH JUCIH-
IUTMHBI SBJISIIOTCSL MOCIIEA0BATEIbHOE U3YyUEHHE COJIEpKaTeIbHO CBS3aHHBIX MEXay co0oil pasienos
(Tem) yueOHBIX 3aHATHH. M3yueHne kaxxqoro paszena (TeMbl) MpeanoiaraeT OBIaJeHHe CTyICHTaMU He-
00XOAMMBIMU KOMIETEHIUAMU. Pe3ynbTaT aTTecTaluu CTYACHTOB Ha pa3IMyHbIX 3Tanax (OpMUPOBaHUS
KOMIIETEHIIUH [T0Ka3bIBAE€T YPOBEHb OCBOCHUSI KOMIIETEHIIUH CTYI€HTaMU.

B npouecce ocBoeHus: 06pa3zoBaTenbHON NPOrpaMMBbl 1IaHHbIE KOMIIETEHIIMH, B TOM YHCII€ UX OTAEIb-
HbI€ KOMIIOHEHTHI, POPMHUPYIOTCS MOITATHO B XOJI€ OCBOCHMS 00YJarOIMMHCS TUCIUIUINHBI.

3. Onucanne nokasaresieil 1 KpUTEPUEB OLlCHUBAHUSI KOMIIEeTeHIUii, GopMHPYeMBbIX 110 HTOramM
OCBOCHHS JUCHHUILINHBI, ONIMCAHHE IIKAJI OLCHHBAHHSA

Kpurepuu onpenenenns chopMUpOBaHHOCTH KOMITETEHIIMI Ha PAa3JIMYHBIX 3Tanax ux (GopMHpPOBAHUS

YpoBHH ConepxaHue [IposiBieHus

OOy4aronuiicst cCHocoOeH MOHNMATh U MHTEPIPETHPOBATh
OCBOEHHYIO HH(OPMAIINIO, UTO SBJISAETCS OCHOBOU
yCIIerHOTO (POPMHUPOBAHUS YMEHUH U HaBBIKOB IS pe-
[IEHNST IPAaKTHKOOPHEHTUPOBAHHBIX 3a/1a4

OOydatoniuiicst 00agaeT HeoOXOJUMOH CHUCTe-

MuHUMAaTLHBIH M .
MO 3HAHWH U BIIaJICET HEKOTOPHIMHI YMEHUSIMH

OOydarouiics: IEMOHCTPUPYET Pe3yIbTaTh Ha
YPOBHE OCO3HAHHOT'O BJIaJ€HHs yueOHbIM MaTe-
praoM ¥ yueOHBIMH YMEHHSIMHU, HABBIKAMH U
CrIoco0amu AesTeTbHOCTH

OOyJarommiics CIIocOOCeH aHATM3UPOBATH, IPOBOANTH
CpaBHEHHE 1 000CHOBaHME BEIOOpA METO/IOB PEIICHHS
3a]]aHUI B IPAaKTHKO-OPHUEHTHPOBAHHBIX CUTYaIHIX

ba3oBrIit

[IpoaBUHYTHIN

JIOCTUTHYTBIN YPOBEHB SIBIISIETCS. OCHOBOM ISt
(hopmupoBaHUs 00IIEKYIBTYPHBIX U IpoeccH-
OHAJIBHBIX KOMIETCHIINH, COOTBETCTBYIOIINX

rtpeboBanusiM GI'OC.

OOyJaronuiics CIIoCOOCH UCIIOIB30BaTh CBEACHUS 13
PA3JIMYHBIX HCTOYHUKOB JJISl YCIIEITHOTO UCCIICIOBAHUS U
[MOMCKA PEUICHUs] B HECTAHIAPTHBIX PAKTHKO-
OPHEHTUPOBAHHBIX CUTYAIHIX

[TockonbKy mpakTHYECKH yueOHas JUCHIUIIINHA MPU3BaHa (GOPMHUPOBATH Cpa3y HECKOIBLKO KOMITETEHIIUH,
KPUTEPUH OIICHKH 11eJIeCO00pa3Ho (OopMHUPOBATH B J1BA HTaIa.

1-ii sTam: ompenereHHEe KPUTEPUEB OIEHKH OTACIBHO MO KaXI0W (opMUPYeMOil KOMIIETEHIIUH.
CYIIIHOCTB 1-ro sTama cocTout B OMpeaACIICHNU KPUTCPUCB IJI1 OUCHHUBAHUA OTACIBHO B3ITOU KOMIIETEH-



LIMU HA OCHOBE MPOJIEMOHCTPUPOBAHHOTO 00y4aeMbIM YPOBHSI CAMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTY-
YCHHBIX B XO0J1€ U3yUCHUs yUeOHON AUCIUILTNHBI, 3HAHUH, YMEHUI 1 HABBIKOB.

2-# ITamn: ompeelieHne KpUTEPHUEB Ui OLEHKU YPOBHS OOYUYEHHOCTU MO Y4eOHOM AMCHMILIMHE Ha
OCHOBE KOMIIJICKCHOTO TOJIX0Ja K YPOBHIO C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 00s3aTeIbHBIX K
(dbopMUpOBaHHIO B Ipoliecce n3yueHus npeamera. CymHoCTh 2-To dTana onpeesieHus: KpUTepHs OLIEHKH
1o y4eOHOM AMCUUIUIMHE 3aKJII0UeHAa B ONPEACICHUU MOJAX0/a K OLEHHBAHUIO HA OCHOBE paHee IMONy-
YEHHBIX JJAHHBIX O C(HOPMUPOBAHHOCTH KaXkI0M KOMIIETEHLIMHU, 005S3aTelbHON K BBIpaOOTKE B Mpoliecce
U3Yy4eHHUs NpeaMeTa. B kauecTBe OCHOBHOIO KpUTEPHUs NP OLIEHKE 00y4aeMoro Mpu ONpeAeIeHUN YpOB-
HSl OCBOCHHUS Y4€OHOM NMCUUIUIMHBI HAIUYUE COPMUPOBAHHBIX Y HETO KOMIETEHLUN MO pe3yibTaTaM
OCBOCHUS y4EOHON AUCUIUIIIINHBIL.

Ioka3aTesiu OlleHNBAHUSA CTeNEeHU C(POPMUPOBAHHOCTH KOMIIETEHIIUN U YPOBHS OCBOEHHUS UCII -
niauabl. Hlkaapl oneHuBanusd.

Iloka3aTenu oneHUBaHMS CTEIICHU C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMH

IToka3zarenu ouieHUBaHUA
KOMMETEHIUH U IIKaJIbl
oneHku OTIeHKa «HEYI0BJIe-
TBOPUTEIHHOY (HE 3a4TEHO)
WA OTCYTCTBHE CHOPMHUPO-
BAHHOCTH KOMIIETEHIIUU

Or11eHKa «yOBIETBOPUTEIIH-
HO» (3a4YTEHO) MJIM HU3KOH
YPOBEHb OCBOEHUSI KOMIIe-
TEHLUH

Or1ieHKa «XOpOIIOY (3a4TEHO)
WY TIOBBIIIICHHBIH yPOBEHB
OCBOEHHS KOMIIETEHINH

OreHKa «OTIMYHOY (3auTe-
HO) WU BBICOKMH YPOBEHb
OCBOCHMS KOMIIETCHIIMU

Hecmoco6rocTh 00ygaemoro
CaMOCTOSITENILHO MPOIEMOH-
CTPUPOBATH HATMYUE 3HAHU I
MIPHU PEILICHNH 3aaHuid, KO-
TOpbIe OBLTH MPEACTABICHBI
MpernoaBaTeieM BMECTE C
00pasoM HX pelieHus, OT-
CYTCTBHE CaMOCTOSTENILHO-
CTHU B MIPUMECHCHUU YMCHUS K
UCIIOJIb30BAHHIO METOJIOB
OCBOCHHUS Y4€OHOM JUCIIH-
IUTMHBI U HECIIOCOOHOCTh
CaMOCTOSITENILHO MPOSIBUTH
HABBIK MIOBTOPEHUS PEIICHUS
MOCTABJICHHOH 3a/a4H 10
CTaHAapTHOMY 00pas3ily CBU-
JIETENILCTBYIOT 00 OTCYT-
cTBUU c(HOPMHUPOBAHHOMU
KOMIICTCHIIUHU. OTcyTCTBI/Ie
TIOATBEPIKACHU A HATTMIUA
c¢(hOpPMHUPOBAHHOCTH KOMITE-
TEHILIUU CBUIETEILCTBYET 00
OTpHULATEIIbHBIX PE3YJIbTaTax
OCBOCHUSI yueOHO JHCIH-
TUTHHBI

Ecmm o0yw4aeMsrii 7eMOH-
CTPUPYET CAMOCTOSTEIIb-
HOCTH B IPMEHCHHH 3HA-
HUM, YMEHUH U HaBBIKOB K
peIIeHNO YIeOHbIX 3aaHNH
B MIOJTHOM COOTBETCTBHHU C
00pas1oM, JTaHHBIM TIPEIO-
JaBaTesieM, 10 3aaHusIM,
pelieHne KOTOPhIX ObLIO
MIOKA3aHO IIperoiaBaTelieM,
CIIeyeT CUUTaTh, 9YTO KOM-
neTeHus chopMUpoOBaHa, HO
€€ YPOBECHb HEIOCTATOYHO
BBICOK. [IOCKOITBKY BEISBIIC-
HO Haym4ue copMUpOBaH-
HOW KOMIICTEHIINH, €€ CIIe/Iy-
€T OIICHUBAThH MTOJIOKUTEITh-
HO, HO Ha HU3KOM YPOBHE

CriocoOHOCTH 00yJaroIIero-
Cs1 IPOIEMOHCTPUPOBATH
CaMOCTOSATEIILHOE MIPUMEHE-
HUE 3HAHUI, yMEHUH U
HaBBIKOB TIPH PEIICHHUH 3a-
JIaHW}, aHAIOTUYHBIX TEM,
KOTOpBIE NTPEACTABIISLI IIpe-
nojaBartesb IIPU NOTCHIH-
anbHOM (hopMHUpOBaHHUU
KOMIIETEHIINH, TIOATBEPKAa-
eT HaJIMYue chOpMHUPOBaH-
HOI KOMIIETEHIIUY, IPUYEM
Ha OoJiee BEICOKOM YPOBHE.
Hammane chopmupoBanHOi
KOMITETEHIINHY HA TTOBBIIICH-
HOM YPOBHE CaMOCTOSITEJb-
HOCTH CO CTOPOHBI 00y4ae-
MOTO TIPH €€ IPaKTHIECKON
JIEMOHCTpALIUH B XOJI€ pelle-
HUS aHAIOTUYHBIX 3a/1aHUH
CJlelyeT OLICHUBATh KaK I10-
JIOKUTEJIBHOE U YCTOWYUBO
3aKpeIUICHHOE B MIPaKTHYe-
CKOM HaBBIKE

OO0y4JaeMBbIii JEMOHCTPUPYET
CIOCOOHOCTH K MOJHOH ca-
MOCTOSITEIIBHOCTH (JI0ITyC-
KalOTCsl KOHCYJIbTAllUU C
IpernojaBaTeneM Mo COMmyT-
CTBYIOIIIMM BOTIPOCAaM) B BBI-
6ope criocoba perieHus He-
M3BECTHBIX WM HECTaHIapT-
HBIX 33JJaHUH B paMKax
y4e0HOH TUCIUIUIMHEI C UC-
[10JIb30BAHUEM 3HAHUH, yMe-
HUI 1 HABBIKOB, MOJTYYEHHBIX
KaK B XOZIe OCBOCHHUS JaHHOU
y4eOHON TUCIUITINHEI, TaK U
CMEXKHBIX TUCLMIUINH, CIe-
JIyeT CUUTATh KOMIIETEHIIUIO
c(hOopMUPOBaHHOI Ha BHICO-
KOM YpOBHE.

[MpucyrcrBue chopmupo-
BAHHOM KOMIIETEHLIUU HA
BBICOKOM YPOBHE, CIIOCO0-
HOCTB K €€ JaJIbHEeHIIEMY
CaMOpa3BUTHIO U BHICOKOM
aJaNTUBHOCTH MPAKTUYECKO-
IO IPUMEHEHUS K U3MEHSIO-
IIAMCS YCIIOBHSM TIpodeccu-
OHAJIbHOH 3a/1auu

Iloxa3arenu OLICHMBAaHUA YPOBHA OCBOCHUSA AUCHUIIIIMHBL

YpoBeHb OCBOCHUS JUCIIH-
IUTHHBI, TIPA KOTOPOM y 00Y-
4aeMoro He chopMUpOBaHO
6omee 50% KOMIETEHITHH.
Ecnu xe yueOHas aucim-
TIJTMHA BBICTYTIACT B KAYCCTBE
HUTOTOBOTO 3Tamna GopMUpo-
BaHMS KOMIIETEHITHH (Jare
BCETO0 3TO JUCIUILINHBI TIPO-
(heccHOHATIBHOTO IMKJIA)
OIICHKA «HEYIOBJICTBOPH-
TEJBHOY JIOJIKHA OBITH BEI-

[Mpu vHanmanm 6omnee 50%
c(OPMHUPOBAHHBIX KOMIIC-
TEHIUH 10 TUCIUTITNHAM,
HMMEIOIIUM BO3MOXKHOCTD JI0-
(hopMHpOBaHHSI KOMITETEH-
1IUH Ha MOCJEAYIOIIHNX 3Ta-
nax ooydenwus. s quciu-
IIJTMH UTOTOBOTO (POPMUPO-
BaHUS KOMIICTCHIUH ecTe-
CTBEHHO BBICTABJIATH OLICHKY
«YIOBJIETBOPUTEIBHOY, €CIH
c(OpPMHUPOBAHEI BCE KOMITE-

J1st onpenenenus ypoBHs
OCBOEHHUS MIPOMEKYTOUHON
JUCITUTUTMHBI Ha OTICHKY
«XOPOIIIO» 00YJIAFOTITHIACS
JTOJDKEH MPOJIEMOHCTPUPO-
BaTh Hasmuue 80% chopmu-
POBaHHBIX KOMIICTEHIIHIA, U3
KOTOpPBIX He MeHee 1/3 ore-
HEHBI OTMETKOH «XOpOIIOY.
OueHuBaHUE UTOTOBOM JUC-
IUILTAHBL Ha «XOPOMIO» 00Y-
CJTaBITBACTCS] HATMYUEM Y

OLeHKa «OTIAUYHOY» O JUC-
LUIUIMHE C IPOMEXYTOUHBIM
OCBOCHHEM KOMITETCHIIUM,
MOXET OBITh BBICTABIICHA
ipu 100% moaTBepkKIeHUN
HaJIM4Hsl KOMIIETSHIINM, JTHOO
pu 90% chopMupoBaHHBIX
KOMITETEHITH, U3 KOTOPBIX
He MeHee 2/3 OleHEeHBI OT-
METKOH «xopoio». B cnydae
OLICHUBAHMSI YPOBHS OCBOE-
HUS JUCIHIIMHBI C HTOTO-




CTaBJIeHa [IPU OTCYTCTBUU
c¢(hOpMUPOBAHHOCTH XOTs OBI
OJIHOM KOMIICTCHIINH

TeHuuH U 6oaee 60% nucu-
IUTHH TPO(ECCUOHATEHOTO
LUK «YIOBICTBOPUTEIIb-
HO»

oOyvaemoro Bcex copmu-
POBaHHBIX KOMITETEHIMH
npudeM odmienpodeccuo-
HaJIbHBIX KOMIICTCHIIUH 110
y4eOHON TUCIUIUINHE JOJIK-
HEBI OBITH C(OPMHUPOBAHEI HE
MeHee yeM Ha 60% Ha 1mo-
BBIIICHHOM YPOBHE, TO €CTh C
OLIEHKOH «XOPOILO».

BBIM ()OPMHUPOBAHHEM KOM-
NETEHIUI OLIEHKa «OTIIHY-
HO» MOJET OBITH BBICTAaBJICHA
npu noareepxxaeann 100%
HaJI4Hs c(OPMHUPOBAHHON
KOMIIETEHIINH y 00y4aeMoro,
BBITIOJIHEHBI TPEOOBaHUS K
HOJIy4EHHIO OLIEHKH «XOpPO-
110» M OCBOEHBI HA OTJINY-

HO» He MeHee 50% o0iie-
podeCcCHOHANTBHBIX KOMIIE-
TEHIMH

[TonoxxurenpHas OLIEHKA MO TUCHUILUIMHE, MOKET BBICTABIIATHCA U MPU HEMOIHOW CPOPMUPOBAHHOCTU
KOMITETEHITMI B XO/I€ OCBOCHHSI OTACIbHON Y4eOHOM NUCIUIUINHBI, €CIIM UX (OPMUPOBAHKE MPEATOIara-
€TCsl MPOJIOJDKUTH Ha OoJiee MO3IHUX dTanax 00y4eHus, B X0JIe U3yUCHHUs] IPYTUX YUeOHBIX TUCIUIUINH.

IIxana
OIICHUBaHUS

Kpurepun onennBanus

COTIIUYHO» CTYIEHT JOJDKEH: IPOAEMOHCTPUPOBATH INTyOOKOe U IIPOYHOE YCBOCHHUE 3HAHUM MaTepHaa;
HCYEepIIbIBAIOIIE, TOCIEI0BATEIBHO, IPAMOTHO U JIOTHYECKH CTPOMHO H3JI0KUTH TEOpeTHyde-
CKHUH MaTepua; NpaBmWIbHO (OPMYIHPOBATh ONPEAEICHHS; TPOIEMOHCTPHPOBATH YMEHHUS
CaMOCTOSATENILHOM PaboThl ¢ HOPMATUBHO-TIPABOBOI! IUTEPATypOH; YMETh CAEIATH BEIBOABI MO

H3J1aracMomMy Marepuaily

«XOopomo» CTYACHT AOJDKCH: MMPOACMOHCTPUPOBATE JOCTATOYHO MMOJHOC 3HAHUEC MaTCpUaIa; NpoaACMOH-

CTPpUPOBATh 3HAHUC OCHOBHBIX TCOPCTUICCKUX HOHﬂTHﬁ; AOCTATOYHO NOCJICAOBATCIBHO, I'Pa-
MOTHO U JIOTUYECCKH CTpOfIHO H3Jjiaratb MaTepuaj; NpoaACMOHCTPUPOBATb YMCHUC OPUCHTUP O-
BaThCA B HOpMaTHBHO-HpaBOBOI;‘I JIMTeparype; yMCThb CACIATh JOCTATOYHO 000CHOBaHHbBIE BhI-

BOJIBI [10 M3JIaraeMoOMy MaTepHaly

«YZAOBIECTBOPUTEIILHO CTYZICHT JOJDKEH: ITPOIEMOHCTPUPOBATh 00IIee 3HAHUE U3Y4aeMOro MaTrepuaa; 3HaTh OCHOB-
HYIO PEKOMEHIyeMYIO MPOrpaMMOi JUCHHUIUIMHBI Y4eOHYIO JITEPaTypy; yMETh CTPOUTh OTBET
B COOTBETCTBHUH CO CTPYKTYPOI M3JIaraeMoro BOIpoca; oka3aTh olIiee BlaJjeHue MOHATHII-

HbBIM annapaTroM JUCHUITIJINHBI,

«HEYHOOBJICTBOPUTECIILHO» CTaBUTCA B CJIydac: HC3HAHUA 3HAYUTEILHOM YacTH IMpOrpaMMHOT0 MaTcpuajia; HE BJIAJCHUA
MOHATHHHBIM armapaToM JUCHUITIIUHBI, CYIIECTBEHHBIX OIINOOK IpY U3JI0KCHUU yqe6Horo
Matepurajia, HCyMEHHsS CTPOUTH OTBET B COOTBETCTBUM CO CprKTypOﬁ n3jaracMoro Bonpoca;

HEYMCHHUS ACJIaTh BbIBOJLI I10 U3JIaraCMOMY MaTcpualy.

OO0mme cBegeHHs 10 TeKYyleMY KOHTPOJIIO U POMEKYTOYHOM aTTecTalMH.

OrneHnBaHUE U KOHTPOJIb C(POPMUPOBAHHOCTH KOMIETEHIMH OCYIIECTBISAETCS C MOMOIIBIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALIUU.

Texymuii KOHTPOJb YCIIEBAEMOCTH CTYACHTOB IPEAHA3HAYEH JUIsl NOBBILIEHUS] MOTUBALIMN CTYIEHTOB
K CHUCTEMaTHYECKUM 3aHATHSAM, OLEHUBAHUS CTENEHH YCBOEHUS CTyJIeHTaMH ydyeOHoro marepuana. Te-
KyIIUH KOHTPOJb YCIEBAEMOCTH OCYILECTBIIETCS B TEUEHHE MEPHOJa TEOPETUYECKOro OO0ydeHMs ce-
MECTpa IO BCEM BHJIaM ayJJUTOPHBIX 3aHATUN U CaMOCTOSTEIbHON pabOTHI CTY/IECHTA.

K hopmam KOHTpoOJIS TEKyIIeH yCIIeBaeMOCTH 110 TUCIUIIIMHE OTHOCSTCA:

KonTaktHas paboTa ¢ 00yyaronuMucs Bo BpeMsl ayJUTOPHBIX 3aHATUH B (popme JIEKLIN, U TpaKTH4e-
CKHUX padoT.

CaMocTosTenbHOE N3yUYEeHNE TEOPETUUECKOTO Kypca, MOArOTOBKA K MPAKTUYECKUM paboTaM.

Urenue JNeKUUi C WUTIOCTPALMSAMHU Ha MEJIOBOHM JIOCKE M BEJEHUE KOHCIEKTa 00YyJaroIMMUCS C I0-
CleAyIoIIer MPOBEPKOl KOHCIIEKTA.

JleMOHCTpalus caai10B Npe3eHTalui U BUICOPOIMKOB MOCPEICTBOM MYIbTUMEIUIHHOTO 000pyI0Ba-
HUS

- OcBoeHHNEe TEOPETUUECKOT0 Kypca 10 MHTEPHET - pecypcaM U MH(POPMAIIMOHHO-CIIPAaBOYHBIM CHUCTE-
Mam.

- CamocTosATenbHOE OCBOCHHE TEOPETHUYECKOro Kypca M0 yueOHMKaM, y4eOHO-METOJAUYECKHM I0CO-
ousM.

Kpurepun mpoxokaeHus CTyIeHTaMH TEKYLIETo KOHTpois cienyromue. Ilpn Tekymem KoHTpoie
yCIeBAaeMOCTH 00YyJaroIMXCcsl MPUMEHSIETCs MATUOAJUIbHASI CUCTEMAa OLIEHMBAaHUS B BUJIE OTMETKH B Oali-
Jax: 5 — «OTIIMYHOY, 4 — «XOPOILIO», 3 — «YAOBIETBOPUTENBHO», 2 — «HEYIOBIETBOPUTEIILHON.




Pe3ynpTaThl TEKymero KOHTPOJIS YCIIEBA€MOCTH YYHTHIBAIOTCS IIPETIONABATENIEM IPH IPOBEICHUU
MPOMEXYTOUHON arrecTanuu. OTCTaBaHUE CTYACHTA OT rpad)uka TEKyIIero KOHTPOJIs yCIIeBaeMOCTH 10
M3y4aeMoH TUCIUIUIMHE IPUBOIUT K 00Pa30BAHUIO TEKYIIEH 3a/10JDKEHHOCTH.

[TpomesxyTouHasi aTTecTalus OCYILECTBIISIETCS B KOHIIE ceMecTpa. [IpoMexyTouHas aTTecTaus momMo-
raeT OLEHHUTH Oosiee KPYIHbIE COBOKYITHOCTH 3HaHMUN M yMeHHU. [IpomexxyTouHast aTTectanys moMoraer
OLIEHUTH 0OJIee KPYIHBIE COBOKYITHOCTH 3HAHUM U YMEHUH, POpPMUPOBAHHUE ONPENEICHHBIX MPOdheccuo-
HAJIBHBIX KOMIICTEHIIMH. 3aKaHIMBACTCs 9K3aMEHOM Ha 3 ceMecTpe.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OueHovHbIe CPeACTBA JIJIsl MPOBeIEeHUN TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH B KOHTPOJIbHOM
touke 1 (6-s1 Hegens, IK-17)

OCHOBHBIE OIPEICIICHHS TEPMOIUHAMUKH.

HMHTEeHCHUBHBIE CBOMCTBA BEIIIECTBA.

OKCTEHCHBHEIC CBOMCTBA BEIIIECTBA.

VY nenbHeIe MapaMeTpsl.

3aKoHEBI HJIcaILHOIO T'a3a.

YpaBHEHHE COCTOSAHUS.

I"a30BbIe NOCTOSIHHEIE.

I'a3zoBBIC cMmecH.

3akon JlanbToHAa.

[TapuumansHOE naBiIeHHE.

I'a3oBas mocTosSHHAS CMECH.

TepMoauHaMHUUYECKHUE MPOLECCHI.

M30oxopHBIH TTponecc.

N306apHbIii npouecc.

N3otepMuueckuii nmporecc.

AnmabaTHslif poriecc.

ITonuTponHsIit porecc.

PV-nuarpamMmma TepMOAMHAMUYECKUX MTPOLIECCOB.

JuddepeHnnanbHoe ypaBHEHUE COCTOSIHHUSL.

TenaoeMKOCTh Ta30B.

OueHouyHbIE CpeCTBA AJIA NPOBeEAeHUS TEKYIIEero KOHTPOJIA YCIeBaeMOCTH B KOHTPOJIbHOI
Touke 2 (12-s1 Hemes, IK-17)
HctunHas u cpenHss TeIIOEMKOCTH.

TemnoeMKOCTh CMECEN.

3aBUCUMOCTh TEINIOEMKOCTH OT IpoLiecca.



4. 3aBUCHMOCTb TEIJIOEMKOCTH OT TEMIIEPATypHhI.
5. Omprt Jxoyis.
6. IlpuHUUD SKBUBAJIEHTHOCTH TEILJIOTHI U PAOOTHI.
7. Pabota pacmmpeHus uieanbHOro rasa.
8. IlepBblii 3aKOH TEPMOIUHAMUKHU JJIS1 3AKPBITON TEPMOAMHAMUYECKON CUCTEMBI
9. TIlepBblii 3aKOH TEPMOJIUHAMUKY JJI OTKPHITOH TEPMOJAUHAMUYECKON CUCTEMBI.
10. BHyTpeHHSss dHEPTHUS.
11. BiusHue xoa mpoTeKkaHus rnpoiiecca Ha paboTy U BHYTPEHHIOIO SHEPTHIO.
12. YpaBHeHHEe epBOTo 3aKOHA TEPMOIUHAMUKY B AU PepeHIInanbHON dhopme.
13. YpaBHeHHE epBOTo 3aKOHA TEPMOTUHAMUKH JIJIS ABMKYIIETOCS MTOTOKA.
14. DHTanenus.
15. DHTpONHMS MaCATbHBIX Ta30B.
16. O6paTumMbIe TPOIIECCHI.
17. HeoOpaTumple MpOLECCHI.
18. MI3MeHeHne YHTPOITUH B HEOOPATUMBIX MTPOIIECCAX.
19. TS-auarpamma.
20. I1S-guarpamma.
OueHoYHBIE CPeICTBA /15l IPOBeIeHUsI MPOMEKYTOUHOI aTTeCTALMHU CTY/IeHTOB (OLleHKA 3HAHMIA,
ymeHuii, HaBbIKOB-KoMneTeHnuii: ITK-17)
1. OcHoOBHbIE ONpeEICHUS TEPMOTUHAMUKH.
2. VHTeHCUBHBIC CBOIMCTBA BEIIECTRA.
3. DKCTEHCHUBHBIE CBOWCTBA BEIIECTBA.
4. YnenbHbIE MapaMeTpHI.
5. 3axoHBI HI€aTHHOTO ra3a.
6. YpaBHEHHE COCTOSHUSI.
7. Ta30BbIE TOCTOSIHHBIEC.
8. T'azoBble cMmecH.
1. 3akon /laapToHAa.
2. TlaprmanbHOE JTaBIICHUE.

3. T'azoBag MoCTOSIHHAS CMECH.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.

TepMoauHaMHUUYECKUE IPOLECCHI.

M3oxopHbI# TIpo1iecc.

N3o0apHbIii mporiecc.

N3orepMuueckuii nmporecc.

AnmabaTHBIN nporecc.

[TonuTponHeIi miporiecc.

PV-nuarpamMma TepMOAMHAMUYECKUX ITPOLIECCOB.

JuddepenunanbHoe ypaBHEHHE COCTOSHUS.

TennoeMKoCTh ra3os.

WctunHas u cpeHsis TEII0EMKOCTH.

TernnoeMKoCTh CMecei.

3aBHCUMOCTB TEINIOEMKOCTH OT ITpoLiecca.

3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYpBhI.

Omnsit Ix0yos.

[IpuHIMI SKBUBAJIEHTHOCTU TEIUIOTHI U pabOTHI.

Pabota pacumpenus ujaeanbHOro rasa.

IlepBslii 3aKOH TEPMOAVMHAMUKH JIJIS 3AKPBITON TEPMOJMHAMUYECKON CUCTEMBI
[IepBbIil 3aKOH TEPMOAVMHAMHUKH JUJIS1 OTKPBITOM TEPMOAMHAMUYECKON CUCTEMBI.
BuyTpenHss sHeprus.

Bnusiaue xona npoTekaHus npoliecca Ha padoTy U BHYTPEHHIOIO SHEPTHUIO.
VYpaBHeHHE MIEPBOro 3aKOHA TEPMOJUHAMUKHY B AuddepeHnnanbHoii popme.
YpaBHEHME NIEPBOr0 3aKOHA TEPMOJUHAMUKH /IS IBHIKYILErOCs MOTOKA.
DOHTaNbINA.

DHTpOIUS UealbHbIX I'a30B.

OOpatuMble TPOIIECCHI.

HeoGpaTtumele nporeccsl.

W3meHneHue sHTpoONH B HEOOPATUMBIX MPOIIEccax.

TS-nuarpamma.

IS-mnarpamma.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

OueHoYHbIE cpeACTBA AJIs1 POBEIEHUS TEKYIIero KOHTPOJIS YCIEeBAaeMOCTH B KOHTPOJIbHOM
Touke 1 (6-1 Hemens, [ICK-1.2)

Teopema Kapho.

Bropoii 3akon TepmoanHamuku 1o Knaysuycy.

Bropoii 3akoH TepMoiMHaMUKH 110 TOMCOHY.

Bropoii 3akoH TepMoanHaMuku 110 OCTBalIby.

OO0benHEHHOE BBIPAKEHHE TIEPBOTO U BTOPOT'O 3aKOHOB TEPMOJUHAMUKH.

Tepmudeckuii K03(HPUITUEHT TTOJIE3HOTO IEHCTBUS.

TlousTue nukia.

[Ipsamoit rukin Kapno.

OO6pathsii nuki Kapho.

Okceprust padbodero Tena.

VYpasnaenue ['toun-Ctoa0bl.

YpaBHenue Ban-nep-Baanbca.

@Da30BbIil NEPEXOI.

Oneprust [m06ca.

CBoiicTBa BOASIHOTO Tapa.

Tpu craguu napoodpazoBaHusl.

Anmnabatudeckoe paciupeHue.

Anmnabatuyeckoe JpoCcCeUpOBaHUE.

CrpyiiHble annapatsl coruia U Juddy3opa, CKOPOCTb UCTEUEHUSI U pacXoji rasa.

Br16op dopmbl KaHaIOB corLIa.

Comno JlaBansi.

OueHoYHbIe CPEACTBA s MPOBEIEHHs TEKYIIEro KOHTPOJIS YCIeBAeMOCTH B KOHTPOJIBLHOM
Touke 2 (12-s1 nemessi, [ICK-1.2)
Br16op dopmbl kanana nuddysopa.

[TapameTpsl TOPMOKEHUS.
Huddepennmansabie ypasHenus du di ds.
Huxn III'Y (ukn PenkuHa) cxema, mapameTpsl.
Huxer OTTO.

Huxn duzens.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

6.

uxn Tpunkiepa.

[ukn bpaitTona.

[ukn bpaiiToHa ¢ BHEIIHEW pereHepaluen Terna.

Xon01UIbHBIEC MAIITUHBI.

TenoBsle HACOCHI.

KomOunupoBanubie 3HeproycranoBku [1I'Y.
DIEeKTOPOXUMHUUYECKHE SJHEPIeTUUECKUE YCTAHOBKU Ha OCHOBE TO.
MexaHu3Mbl TEII000MEHa.

TemnonpoBoIHOCTS.

KoHBeKTUBHBIN TEMII000MEH.

JIyuucThIil TETII0O00MEH.

YpaBHEeHHsI, ONUCHIBAIOINE HHTEHCUBHOCTH TEIJIO0OMEHA.
OneHka BIMSIHUS pa3IU4HbIX BUJOB TEIJIOOOMEHA.

Bo3MoxHOCTH MOJIEeIUpPOBaHMS TEPMOIMHAMUYECKHUX ITPOLECCOB B pACUETHBIX KOMILIEKCAX.
XapakTepuCTUKH JIONATOUYHBIX KOMIIPECCOPHBIX MAIIINH.

IIpumepsl Tem KypcoBbix npoexkToB

1. Pacuer nukna bpaiitona.

2. Pacuer nukna bpaiitona ¢ BHelIHel pereHeparuei Terma.
3. Pacuer nukna Penkena.

4. Pacuer nukios /IBC.

5. Pacuer MUKJIIa OrTo.

Pacuer KOMOMHMPOBAHHOW YHEPTETUUECKOM YCTaHOBKH.



HIkana oueHuBanust BoicTymieHUs ¢ JOKJIAI0M

Heckpunropsl

MuHUMAaNLHBIM OTBET
2

W3105keHHBIN, PACKPBITBHINA OTBET
3

3aKOHYEHHBIH, ITOJIHBIH OTBET
4

O0pa31oBEIif, IPUMEPHBIH; J10-
CTOMHBIN MoApa)xaHust OTBET 5

PackprrTie mpobiaeMbl

[Ipob6nema HE pacKphITa.
OTCYTCTBYIOT BBIBOJIBI.

[Tpobnema packpsiTa HE TOIHO-
CTBIO.

BEIBOIBI HE ClIeNaHbl H/WIIH BBI-
BOJIBI HE 00OCHOBAHBI.

[Ipob6nema packpsita. [IpoBenen
aHayu3 MpooIeMbI O6e3 IpuBe-
YEeHUsI JOIOHUTENbHOHN JINTEpa-
TYpBI.

He Bce BBIBOABI clienaHbl W/HITH
000CHOBAHBI.

[IpoGnema pacKkpbITa OJHOCTBIO.
[IpoBeneH aramm3 npoOIIEMBI C
NPUBJICYCHHEM ITOTIOIHUTEIBHOM
JUTEPATYPHI.

BEIBOI61 000CHOBAHEL.

[TpencraBnenue [pexncraBnsiemas nHGpopManus [Mpencrasnsiemast nHpopManus [pexncraBnsiemast nHGopMays [pexncraBnsemast nHGopMaLys
JIOTHYECKH HE CBS3aHa. HE CHCTeMaTH3HPOBaHa M/WJIM HE | CHCTEMaTH3UpPOBAaHA U MOCIEN0- | CHCTEMaTH3WpOBaHa, MOCIIeN0Ba-
He ucnonb3oBaHbl mpodeccro- MOCJIe/IOBATEIbHA. BaTeNbHa. TeNbHA ¥ JIOTUYECKH CBsI3aHa.
HAJIbHBIC TCPMHHBI. Hcnone3oBan 1-2 npodeccuo- Hcnonp3oBano 6osee 2 mpodec- | Mcmons3oBano Ooinee 5 mpodeccu-
HaJIbHBIH TEPMHUH. CHOHAJIbHBIX TEPMHHOB. OHAJILHBIX TEPMUHOB.
Odopmitenue He ucnonb3oBansl nHpopManu- | Mcnonb3oBansl HHGOpMaLMOH- Hcnonb3oBaHbl HHPOPMAIMOH- Iupoko ncnosb30BaHbl HHPOPMa-

OHHBIE TEXHOJIOTHH.
Bonbme 4 ommboxk B mpencTas-
nsieMoit HHGOpMAITHH.

HBIE TEXHOJIOTUH YACTUYHO.
3-4 ommOKH B peACTaBIIEMOM
HHPOPMALIIH.

HBIE TEXHOJIOTHH.
He 6omnee 2 ommboK B ipeacTas-
JsieMoi HHpOpMAIHY.

LIMOHHBIE TEXHOJIOTHH.
OTCyTCTBYIOT OIIMOKH B TIpEI-
CTaBJIIEMOH HH(pOPMALNH.

OTBeTHI Ha BOIIPOCHI

Her oTBeToB Ha BOIIPOCHI.

TonbKO OTBETHI HA 3JIE€MEHTapP-
HbIE BOIIPOCHI.

OTBeTH HA BOITPOCHI MOJIHBIE
W/VJIM YaCTHYHO IIOJIHBIE.

OTBeTHI Ha BOIIPOCH! TIOJTHBIE C
NPUBHJCHUEM PUMEPOB /WU




IMacmopT KOMIeTeH Uit

TepMOL[I/IHaMI/IKa " Tenjionepeaala

23.05.01 «HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEACTBAY»

KOMIIETEHIIIN

WUHJIEKC

OOPMVIIMPOBKA

HepequL KOMIIOHCHTOB

Texuonorus GopMUPOBaHHUS
KOMIIETCHILIUH

®opMa OLIECHOUYHOTO
cpencrpa**

CrerneHu ypoBHEH OCBOCHUS
KOMIIETCHIIUI

IK-17

CriocoOHOCTBIO pazpabaThIBaTh
MEPHI T10 MTOBHITIEHUTO 3 dek-
THUBHOCTH HCIIONB30BaHHs 000py-
JIOBaHUS

3HATDb:

- TePMOJAWHAMHYECKHIE IUKIIBI TETIO-
BBIX JBHUTATEINeH IUIs pa3pabOTKH ITy-
Tel UX COBEPIIICHCTBOBAHMS;

- NPUHIUIOBI pa0OTHl TEIJIOBBIX JBH-
raTened, W TpeeNbl BO3MOXKHOCTEH
JUIE TEXHUYECKOTO YJIYYIIeHUs Kax-
noro tuna JIBC;

- TSPMOJAMHAMHYCCKHE IIUKIIBI PaOOTHI

TEIUIOBBIX JBUTAaTeNIe, MalluH |
o0opymoBaHuUs;
yMeThb:

- pa3pabaTbeIBaTh MEpHI 1O ITOBBIIIE-
HUIO 3((EKTUBHOCTH HCIIOJIB30BAHMS
000py/IOBaHUSI C Y4E€TOM TEIUIOTeX-
HUYECKHX ¥  TEPMOJUHAMHYECKUX
0COOEHHOCTE UCIIOIB30BAHUS TAKOTO
o00opymoBaHuUs

- aHaNM3UPOBATH PE3YJIBTATHI pa3pa-
OOTaHHBIX Mep 0 MOBBIIICHUIO (-
(EKTUBHOCTH HCIIOJIb30BaHUS 000pY-
JIOBaHMSI.

BJIA/IeTh:

- METOJMKON MOAENMPOBAaHUS Teue-
HUH pabouymx Tesl sl MOBBIIICHUS
3¢ PEKTUBHOCTH HCIOIb30BaHUS 000-
pyZAoBaHuS;

- METOAAaMH aHaIM3a Pa3paboOTaHHBIX
Mep I10 MOBBIMIEHUIO 3P PEKTUBHOCTH
MPUMEHEHHUs1 000PYIOBAHUSI C YUETOM
€ro TEIUIOTEXHUYECKHX OCOOEHHO-
cTei;

- MeToJaMH BbIOOpa ONTHMAJBHBIX

KonrakrHas padora c obyda-
IOIINMUCS BO BPEMSI ayAUTOP-
HBIX 3aHATUH B (hopMe JIeKITHH,
nmabopaTopHEIX paboT. Camo-
CTOSATENbHOE U3yUYeHHE Teope-
THYECKOTO Kypca, MOAr0TOBKa
K J1ab0paTopHBIM paboTam
JleMoHcTpanus ciaiiioB npe-
3CHTALMN U BUACOPOIUKOB
MOCPEACTBOM MYJIbTUMETNH-
HOTO 000pyHOBaHNUS

Bomnpocsr mst cobe-
Ce0BaHMsA CO CTY-
nentamu (KT1)
Bompocs! st cobe-
CeI0BaHMsA CO CTY-
nentamu (KT2)
Bompocs! st mpo-
MEXYTOYHOMH arre-
CTalluu

MunnmManbHbI: O0yJatonuics
o0iataeT He0OXOAUMOM CHCTE-

MO# 3HaHUH U BJIaJICET HEKOTO-

PHIMH YMEHUSIMH.

bazoBrrii: O0yuaromumiics ae-
MOHCTPUPYET pe3yJIbTaThl Ha
YPOBHE OCO3HAHHOTO BJIAJCHUS
yueOHBIM MaTepralioM 1 y4eo-
HBIMH YMCHHSAMH, HABBIKAMH H
CII0cO0aMH JAESTEILHOCTH.

IIponBunyTsIi: JIOCTUTHYTHIN
YPOBEHbD SIBISIETCS OCHOBOM JUIS
(hopMupoBaHUs OOIIEKYIBTYP-
HBIX ¥ PO(eCCHOHANBHBIX KOM-
NETEHIINH, COOTBETCTBYIOINX
tpebosanusm ®I'OC.




CHOCOO0B M METOAMK I JOCTHKE-
HUSI TPeOYEMBIX pacyeTHBIX Pe3yJib-
TaToB.

I1CK-1.2

Crioco6HOCThIO MPOBO/JUTD TEOPE-
THUYECKHUE U IKCIIEPUMEHTA/IbHbIE
Hay4HbIe UCCJIEJOBAHUA 110 TOUCKY
Y IIPOBEPKE HOBBIX HUIEH COBEP-
IIEHCTBOBaHHUS aBTOMOOWIEN U
TpPaKTOPOB

3HATH:
- OCHOBBI TEOPETHUECKUX HCCIIE0BaA-
HUIl TEepMOAMHAMHUYECKUX LUKIOB
CWJIOBBIX YCTaHOBOK JUI aBTOTpPAaHC-
HopTa;

- MPUHIOUNB paObOTHl TEIUIOBBIX JIBH-
raTeiei;

- METOAMKH SKCIEPUMEHTAIBHOIO
HCCIIEIOBAaHUS TEPMOAMHAMUYECKOTO
COCTOSIHUSI CUJIOBBIX YCTaHOBOK.
yMeTb:

- BBINOJIHATE PACYC€Tbl U MNPOBOJUTH
HCCIICAOBAaHMUS  ITMKJIOB TEIUIOBBIX
nsurareneit B T-S u p-v quarpammasx;
- paccuuTaTh yncia Maxa B ceUeHMIX
coma JlaBans IO MOJIyYEHHBIM IIPU
HUCCICOAOBAHUAX JaHHBIM,

- QHATM3UPOBATH PE3YJIbTATHI HCIIbI-
TaHUU ABUTaTElIed U CONOCTABIATh UX
C TEOPETUYECKUMHU JaHHBIMU.
BJIA/IeTh:

- METOJMKOW MOJIEIMPOBAHUS Tede-
HUil paboumx Ten B CHIIOBBIX YCTa-
HOBKaXx pa3JIMYHOI'O TUIIA;

- HaBBIKAMM IIPOBEACHUS HCCIIEOBaA-
HUIl U Pa3paboOTKH NEepPCHEKTHBHBIX
CUJIOBBIX YCTAHOBOK OTHOCHUTEJIIBHO
TEPMOJUHAMHUYCCKOTO W TCIUIOTUM-
paBiauueckoro pacuera JBC;

- METOJaMH aHajlu3a [OJTYYEHHbBIX
JAHHBIX IIPU BBITOJHEHUU TEPMOJHU-
HAMHUYECKUX PacdyeTOB MpPHU MPOECKTH-
POBAHUM CUJIOBBIX YCTaHOBOK;

- MeToJaMH BBIOOpa ONTHMAJBHBIX
croco00OB M METOIMK JJIs JTOCTHXKE-
HUS TpeOyeMBIX pacdeTHBIX MapameT-
POB CHUJIOBBIX YCTAaHOBOK JIJId TpaHC-
mopTa.

KonrakrHas pabora ¢ 00y4a-
IOLIMMUCS BO BpeMs ayAuTOp-
HBIX 3aHATUI B JOpMe JIeKIuni,
nabopatopHsIX paboT. Camo-
CTOSITENBHOE U3y4eHHE Teope-
THYECKOTO Kypca, TOATOTOBKA
K J1a0OpaTopHBIM paboTam
JemoHcTpanus cinaiiioB mpe-
3EHTAIMH 1 BUICOPOIINKOB
MOCPEACTBOM MYJIbTUMETHH-
HOTO 000pyROBaHNUS

Bomnpocs! st code-
Cell0BaHMs CO CTY-
nentamu (KT1)
Bomnpocs! st code-
Cell0BaHMs CO CTY-
nentamu (KT2)
Bormpocsr st po-
MEXYTOUYHOMH arTe-
CTaINH

MunuManbHblii: O0y4Jaronuics
00J1agaeT He0OXOAMMOM CHCTE-

MOM 3HAHUM U BJageeT HEKOTO-

PBIMH YMEHUSIMHU.

Bazoserit: O0y4atommmiics ae-
MOHCTPHPYET pe3yJIbTaThl Ha
YPOBHE OCO3HAHHOT'O BIaJCHHS
y4eOHBIM MaTepHaJIOM U y4eo-
HBIMH YMCHHSAMH, HABBIKAMH H
CII0CcO0aMH JAESTEILHOCTH.

IIponBunyTHIA: JIOCTUTHYTHIN
YPOBEHb SIBIISI€TCS OCHOBOM AJId
(opmupoBaHus 00IIEKYIbTYP-
HBIX ¥ PO(eCCHOHANBHBIX KOM-
METEHINH, COOTBETCTBYIOLINX
tpedoBanusM OI'OC.




