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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH mpuMeHsATh 0a30BbIe 3HAHUS B 00J1aCTH (DU3UKO-MAaTEMaTHISCKHUX U (M) €CTECTBEHHBIX
HayK B cepe cBoel mpodeccnoHanbHOU NeATeTbHOCTH

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- Hay4HO-UCCJIEI0BATEIIbCKUI

- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs

I/IH,I[I/IKaTopLI JOCTHIXXCHUSA KOMHGTGHHI/If/’I

OIIK-1 Crocoben Hcnons3yer 0a3oBbIe TEOPETHICCKHUE 3HAHUS
MPUMEHSTH 0a30BbIC 3HAHHS |QYHIaMEHTAIBHBIX pa3/IeioB TeopeTHdeckor (HU3nKu
B o0yacTu (TepMogMHAMHUKA M CTaTHCTHYECKas (QHU3UKA) IS
(U3UKO-MaTEeMaTHICCKUX W |pelIeHus MpodeCCHOHATTBHBIX 3a71a4

(WH) ecTeCTBEHHBIX HAyK B
chepe cBoeit
npodhecCHoHaIbHOM
JeSITEITBHOCTH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocobeH npuMeHsATh 0a30BbIE 3HAHUS B 00JaCTH (PU3MKO-MAaTEMaTHYECKUX U
(unHM) eCTECTBEHHBIX HayK B cepe cBoel MpoQecCHOHATBbHON AeATEIbHOCTH

Ne HaumenoBanue ®dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

112(3(4]|5]6

—

Maremaruieckas +
¢uznka

2 [Mexaunka +

3 |MonekynspHas +
¢uznka

4 |O3HakoMuUTENbLHAS +
MIPaKTHKA

5 [OnTuka +




6|OCHOBBI BEKTOPHOTO U +
TEH30PHOTO aHAIIN3a

7| TeopeTuueckas +
MeXaHUKa

8 |Teopus +
ABTOMAaTHYECKOTO
yIpaBIICHUS

9| Teopust MEXaHU3MOB U +
MariuH

10 |Pu3uka aTOMHOTO +
spa, IEMEHTAPHBIX
YacTHUIl ¥
(hyHIaMEHTAIbHBIX
B3aMMOJICHCTBUH

11 |®usnka aToMOB U +
aTOMHBIX SIBJIEHHI

12 |9nexkTpuyuecTBo U +
MarHeTu3M

13 [ 3nexTpogmHamMuKa +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JuctumimHa «TepMoanHaMuKa M CTaTUCTHUYECKash (pU3HMKa» OTHOCHTCA K 00s3aTeNbHON 4acTH y4eOHOro
wia"a OIl no Hanpasnenuto noarorosku 03.03.02 - dusuka.

JucuumimHa « TepMoauHaMuKa M cTaTUCTHUECKast (PU3MKay U3ydyaeTcs B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueGHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 288
KonTaktHas pabora 192
Jlexnuu (Jlekiun) 64
[Tpaktuueckue (IIpakr. pab.) 128
CamocrostenbHas pabota (CP) 24
OK3aMeH 72

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemectp
1 OCHOBHEIE TOHATHUS ColecenoBanue
U XapaKTepUCTUKU : | g | g
TEPMOAMHAMUYECKH
X CHUCTEM
2 Hayana CobecenoBaHue;
TEPMOAUHAMUKHU 8 8 | 4 KonTtponbHas
pabora




3 TepmonnHamMuyecku 418 |4 CobecenoBanue
€ METOJIbI

4 OCHOBBI CobOecenoBanue;
TEPMOTUHAMUKHU 418 |4 KonTposnbHas
HEOOpaTUMBbIX pabota
MPOLIECCOB

5 [MpunoxxeHus | 8 | 4 CobecenoBanue
TEPMOTUHAMUKHU

Tema 1. OCHOBHbIE OHATHS M XaPAKTEPUCTUKHA TEPMOIMHAMMYECKHX CUCTEM
Jlekumus.
[Ipenmer cratucTudeckol GU3MKKU U TepMOIMHAMUKU. KpaTkue ncTopuiueckue CBeIeHUs: O pa3BUTUU
TEPMOAMHAMUKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U CTATUCTUYECKON (DU3UKHU U UX POJIb B
(dbopmupoBanuu MUPoBO33peHusi. OCHOBHBIE MOHATHUS U ONpeaeseHus. J[uHaMuyeckrue U CTaTUCTUIECKUE
MeTobl B ¢hu3uke. Makpo- 1 MUkpococTosHus. [ToHsTue TepMoarHaMudeckoit cuctemsl. [lapameTpsr
TEPMOAMHAMUYECKON cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/ CUCTEM.
IIpakTn4yeckoe 3ansATHE.
1 Pemmenwue 3aad u3 COOPHUKOB, IPECTABICHHBIX B OCHOBHOM U JIOTIOTHUTEIBHON JTUTEPAType IO
IIPOWJICHHOH TEME.
2 ITpopaboTKOI KOHCTIEKTOB JIEKIIUH.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1 CamocTodATeNnbHOE N3YUEHUE KOHCIIEKTOB JICKIIHA.
2 CaMoCTOSTEeNIbHOE PENICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM U JIOMTOJHUTEIHLHOM
JUTEPATYPE.
3 IloaroroBka K MUCEMEHHON TTPOBEPOUHOM pabdoTe.
4 YrnyOneHHOE U3yYeHHE MaTepUAIOB TEMBI.

Tema 2. Hauana repMoguHAMUKHA
Jlexknus.
OcHoBHbIE 3aKOHBI U ypaBHeHUs1 TepMoanHamMuku. HyneBoe Hayanno TepmoanHamuku. [lepBoe Hauano
TepMOJMHAMUKH. TEMI0EeMKOCTH U TEIUIOTHI M30TEPMHUUECKOTO U3MEHEHUSI BHEIIHUX TapaMeTPOB.
OcCHOBHbIE TEPMOJAMHAMUYECKUE MPOIIECCHI U UX ypaBHEHUs. CBsI3b MOAYJIEH YIPYTOCTH C
TEIJIOEMKOCTAMU. BTOpoe Hauano TepMoanHaMuKu. DHTponus. Beruucnenue sutponuu. [lapanoke
I'u66ca. Lukn Kapno. Teopemsr KapHo. AbcomoTHast Temneparypa. TpeTbe Hayaio TepMOIUHAMUKH.
CrnencTBus TpeThETo Hauada TEPMOAMHAMUKH (HEIOCTHKMUMOCTD a0COTIOTHOTO HYJIS TEMIIEPATYP;
BBIYHCIICHUE SHTPOINH, POBEICHNUE TEPMUICCKUX KOIPPHUIIMEHTOB U TEIJIOEMKOCTEHN MPU CTPEMIICHUH
TEeMIIEpaTyphl K a0COMOTHOMY HYITIO, BEIPOXKICHUE HI€aTLHOTO Ta3a).
IIpakTH4eckoe 3aHATHE.
1 Pemenue 3ama4q u3 COOPHUKOB, TIPEICTABICHHBIX B OCHOBHOW U JIOTIOHUTEIBHON JTUTEPATYPE 110
MPONACHHON TEME.
2 TIpopaboTKOif KOHCTIEKTOB JICKIIHA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 CamocCTOATENbHOE N3YYEHUE KOHCIIEKTOB JICKIUM.
2 CamocTosSTenhpHOE PElICHUe 3a7a4 U3 COOPHHUKOB, IPEJCTABICHHBIX B OCHOBHOH U JTOTIOTHUTEIHHOU
JUTEpATYpE.
3 IMoaroroBka K MUCEMEHHOM MTPOBEPOYHON padoTe.
4 VYrmybiaeHHOE U3yUYeHHE MaTepHaioB TEMBI.

Tema 3. TepMoauHaMUYeCKHE METOAbI
Jleknus.



Oo6parumblie 1 HeoOpaTHUMbIe nporecchl. OCHOBHOE YpaBHEHUE U OCHOBHOE HEPABEHCTBO TEPMOIANHAMHUKH.
CBs13b MEXK/ly TEPMUUYECKUM U KaJJOPUUECKUM YpaBHEHUSIMU cOCTOsiHUS. MeTon nukiioB (1ukiisl KapHo,
Huzens, Otro, Jlenyapa, Tpunkiiepa, BO3AyLUIHO-PEAKTUBHOTO JIBUTATENs PU MOCTOSTHHOM JIaBJICHUH,
BO3IYITHO-PEAKTHBHOTO ABUTATEINS MIPH MOCTOSTHHOM 00BbeMe). MeTo TepMOANHAMUYECKUX TOTCHITHAIIOB.
[TonsATHe XapakTepucTHUECKUX (DYHKIMN (SHTAJIBIINS, BHYTPEHHsISI SHEPTHsl, SHEpTus | eimMromnbiia, SHEPTUs
['m66ca, xXuMHUYECKHiA MOTEHIIUAT, OONBIION TEPMOTUHAMUYECKUIN TTOTEHITHAT).
IIpakTn4yeckoe 3ansATHE.
1 Permenwue 3amad u3 COOPHUKOB, PECTABICHHBIX B OCHOBHOM U JIOTIOTHUTEIBHOM JTUTEPAType MO
IIPOWJICHHOH TEME.
2 ITpopaboTKOI KOHCTIEKTOB JIEKIIUH.
3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 CamocTosATeNnbHOE U3YUEHUE KOHCIIEKTOB JICKIIHA.
2 CaMoCTOSTEeNIbHOE PEIICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM U JIOMTOJHUTEIHLHOM
JUTEPATYPE.
3 IloaroroBka K MUCEMEHHON TPOBEPOUHOM padoTe.
4 YrnyOneHHOE U3yYeHHE MaTepUAIOB TEMBI.

Tema 4. OCHOBBI TEPMOAMHAMHMKH HEOOPAaTHMBIX IIPOLECCOB
Jlexknus.
OOu1re ycnoBHs TEPMOAMHAMUYECKOTO PABHOBECHS U YCTOWYMBOCTH. YCIOBHUSI YyCTOWYMBOCTH PaBHOBECHUS
onHoponHou cucreMsl. [Ipunnun Jle larense — bpayHa. YcinoBust paBHOBECHUS T€TEPOT€HHON CUCTEMBI.
HcxonHble MOJI0KEHUSI HEPAaBHOBECHOW TEPMOAMHAMUKY: JIOKAJIbHOE PAaBHOBECHE; ypaBHEHH OallaHca;
3aKOHBI COXpaHeHHs. TepMoauHaMKKa HEOOPATUMBIX MPOLIECCOB: MMOTOKH U TEPMOANHAMUYECKUE CHIIBL;
TUHEIHBIE 3aKOHBI; COOTHOIICHHE B3anMHOCTH OH3arepa. [lepekpectHbie 3G dekThl. YCTONINBOCTh
CTalMOHApHBIX cocTossHUM, npuHUun Jle-Illarense
IIpakTnyeckoe 3ansATHE.
1 Pemenue 3aga4y u3 cOOPHUKOB, MTPEICTABICHHBIX B OCHOBHOM M JIOMIOJHUTEIBHOM JTUTEpaType Mo
IIPOWJICHHOH TEME.
2 ITpopaboTKOi KOHCTIEKTOB JIEKIIHH.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1 CamocTosATenbHOE U3YUEHUE KOHCIIEKTOB JICKIIHA.
2 CaMoCTOSTEeNIbHOE PENICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM M JIOMTOJHUTEIHLHOM
JUTEPATYPE.
3 IloaroroBka K MUCEMEHHON TPOBEPOYHOM pabdoTe.
4 VriyOneHHOE U3yYeHHE MAaTepUaIOB TEMBI.

Tema S. IlpuiioxkeHnss TePMOAMHAMUKHI

Jlexknus.
TepmoanHaMuKa pa3auuHbIX (PU3HMUECKUX CUCTEM: TEPMOJAMHAMUKA MAarHETUKOB U TUIIEKTPUKOB;
TepMOJIMHAMHUKA T'aJIbBAHUUECKUX 3JIEMEHTOB; TEPMOAMHAMUKA U3IydeHUs. TepMoInHaMuKa CUCTEM IpU
OTpHUIATEIHHBIX TEPMOAMHAMHUYECKHIX TemrepaTrypax. TepMonnHamuka (a3oBbIX IEPEXOI0B: PaBIo (a3
I'u606ca; 3apoasIM HOBOH (pa3bl; IOBEPXHOCTHOE HATSHKEHUE; (pa30BbIe MEPEXO/IbI IEPBOTO U BTOPOTO
pona; Ga3oBbIi IEPEXO B CBEPXITPOBOAIIEE COCTOSTHUE; MToNTypeHoMeHonornueckas reopus Jlannay
(ha30BBIX TIEPEX010B BTOporo pona. Kpuruueckue coctosiHus. [loHsATHE 0 KpUTHUECKUX WHACKCaX. Pacuer
comuia JlaBans.
IIpakTH4eckoe 3aHATHE.
1 Pemenue 3ama4q n3 COOPHUKOB, IPEICTABICHHBIX B OCHOBHOW U JIOTIOTHUTEIBHON JTUTEPATYPE 10
MPONACHHON TEME.
2 TIpopaboTKOif KOHCTIEKTOB JICKIIHA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 CamocTOATENbHOE N3YYEHUE KOHCIIEKTOB JICKIUM.



2 CamocTosTenbHOE pelIeHue 3a/1a4 13 COOPHUKOB, MPEICTABICHHBIX B OCHOBHOW M JIOTIOTHUTEIHHOM

JUTEpaType.

3 IMoaroroBka K MUCEMEHHOM MTPOBEPOYHON padoTe.

4 VYrmybiaeHHOE U3yUYeHHE MaTepHaioB TEMBI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTpostb — 40 6aioB

3 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OcHOBHEBIE Cobeceno 8 8 Oamna — CTYIEHT YMEET COTIOCTABUTH MOIYICHHYIO TIPH TIOJATOTOBKE
TIOHSTHS U BaHUE K TIPaKTHYECKOMY 3aHSATHIO HHQOPMAIINIO, CPABHUBATH PAa3HBIC TOUKH
XapaKTEepPUCTUKH 3peHus Ha aHAJIM3UPYEMYIO MPOOJIEMY, YMETh YeTKO (OpMYIHPOBaTh
TEepMOIMHAMUYE CBOM BOMPOCH M OTBEYATh Ha 3aJaBaeMble €My BOMPOCH], BECTH
CKHX CHCTEM JTUCKYCCHUI0O C  HCIOJNb30BAaHMEM TEPMHHOJIOTHH COBPEMEHHOU
COITHOJIOTHH 00pa30BaHUs
3 Gama - CTyIEHT yMEET MPUMEHSTH OITYISHHYIO IMPH TMOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh HAa OONBIIMHCTBO
BOIPOCOB, BECTH IUCKYCCHIO C HCIIONB30BAaHHEM TEPMUHOJIOTHHU
COBpEMEHHOMN COLMOJIOTHH 00pa30BaHUsI.
1 Gamm — CTyAEHT BIajeeT TEOPETHYECKUM MaTepHuajoM IO TeMme
MPaKTHYECKOTO 3aHATHSA, HWHOTJA 3aTpydHsAETCs TIpH OTBETEe Ha
BOMPOCHI, HE yMeeT CQOPMYIHpPOBAaTH CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy
Ecnu ctynent He BimazeeT mpoOieMaTHKON MPaKTHUECKOTO 3aHSATHS,
HE MOXET OTBedaThb Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET 0aJulaMu He OI[CHHBAETCH.
2. Havasna Cobeceno 8 8 Oamna — CTYIEHT YMEET COTIOCTABUTE MOIYICHHYIO TIPH TIOJATOTOBKE
TEPMOIMHAMUKH [ BaHHE K TIPaKTHYECKOMY 3aHSTHIO HHQOPMAIINIO, CPABHUBATH PA3HBIC TOUKU

3peHHS Ha aHAM3UPYEMYI0 TIPoOIIeMy, YMETh YeTKO (HOpMyITUpOBATH
CBOM BONPOCH W OTBEYaTh Ha 3a/J1aBacMble €My BOIPOCHI, BECTH
JMCKYCCHIO C  HCIIONIb30BAHUEM TEPMHUHOJOTHH  COBPEMEHHOMN
COITHOJIOTHH 00pa30BaHUS

3 Ganna - CTyIEeHT yMeeT IPUMEHSITh IMOMyYSHHYIO TIPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh Ha OONBIIMHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHOM COIMOJIOTHH 00pa30BaHHS.

1 Gamn — CTyEeHT BIajeeT TCOPETHUSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
obcyxIaeMyIo pooIeMy

Ecmu ctyneHt He BiazeeT mpoOiIeMaTHkod MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCA.




Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

KonTponeHast pabota mpeacraBiseT co0oil 3aadn M0 MPOHIECHHBIM
TEeMaM.

10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEN0YETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJIOB — CTYACHT BBINOIHUI PabOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWILHO BBHINOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

2 famn — CTYOEHT NpaBWIBHO BBIONHHWI He Oonee 25% paboTsl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK

TepmoanHaMuy
€CKHE METOJIBI

Cobeceno
BaHUE

8 Oayta — CTyIEHT YMEeT COMOCTABUTh MOJTYYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIo, CPaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUPOBATH
CBOM BONPOCH W OTBEYaThb Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JIUCKYCCHIO C  HCIIONIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOM
COLIMOJIOTUH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

OcCHOBBI
TEPMOJAUHAMUKHU
HEOOPaTUMBIX
MPOIIECCOB

Cobeceno
BaHUE

8 Oasta — CTyIEHT YMEET COMOCTABUTh MOJTYYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMALHUIO, CPAaBHUBATH PAa3HbBIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBATH
CBOM BONPOCH W OTBEYaTh Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JUCKYCCHIO C  HCIIOJNIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOM
COLIMOJIOTUH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JTUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.




Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)
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KonTponeHast pabota mpeacraBiseT co0oil 3aadn M0 MPOHIECHHBIM
TEeMaM.

10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEN0YETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJIOB — CTYACHT BBINOIHUI PabOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWILHO BBHINOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

2 famn — CTYOEHT NpaBWIBHO BBIONHHWI He Oonee 25% paboTsl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK

5. | Hpunoxenus
TEPMOIMHAMUKHU

Cobeceno
BaHUE

8 Oayta — CTyIEHT YMEeT COMOCTABUTh MOJTYYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIo, CPaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUPOBATH
CBOM BONPOCH W OTBEYaThb Ha 3aJaBacMble €MY BOIPOCHI, BECTH
JIUCKYCCHIO C  HCIIONIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOM
COLIMOJIOTUH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

6. Hroro 3a cemectp

60

WtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJe.

[TepeBon

100-6anynbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

TPaIUIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 2. Hauana TepMoAMHAMUKH
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Tumoesie 33Ja49H IO KOHTPOIBHBIX 3aHATHH
Mons HoeansHOTO rasza MeIlIeHHO HATpPeEdrlT T4E, 9TO OH HNEPEXOIHT OT COCTOAHHA Iy, F-E E

coctofHHe 2 py. 21, Kak npH 3T0M H3MeHASTCA TEMIEPATYPa Ia2a B 23ABHCHMOCTH OT €0 00BeMa,
€CIH 33aBHCHMOCTE JAENEHHA raza 0T 00BeMa Ha rpadmke Hzo0paseHa mpaMoH nHHHEH?
Onpenensts paboTy, COBEPIMAEMVEY TA30M B 3TOM MPOIIECCE.
TemMmepaTypa HEEOTOPOH MACCHl A HAEATEHOTO Ia3a ¢ MongpHoEMaccod M MeHAeTcE Mo zaKoHY
1
T =@l *. HafiTe pa®oTy, COBEPIIAEMYE TA20M NPH VECIHYeHHH 00beMa 0T 1] 10 15
HeansHEIH ras Maccol » H MOISpHOH Maccod M HarpeparoT B NHTHHIPE Tak, 9T0 TEMIEPATVPa
2 T
merserca I ~ p“ 0T mepeoHadansHO# Temmepatypel I, me T,. Ompegenmre padoty,
COBEPIIEHHYED TA20M B 3TOM IPOIECCE.
. . -3 .
HoeansHed raz, 2aHEMaromelE o0semM " =5-107" »° B Haxogamuiics mog gaemeHreM p = 200
Ella mpH Temmepatvpe I = 290 K OBLT HarpeT OpH DOCTOZHHOM 00BEME, 3 3aTeM PACIIHPHICH
Hzo0apHEIeckH. PadoTa raza mpH 3ToM OEazanack paeHoH 200 Ix. Hackonpko Harpeics ras e
Hio0apHIeCKOM mponecce?
JBVNATOMHOMY HIEANRHOMY razy coodmernH 2100 Tx temna. IIpH 3ToM ras pacmiHpHICA
HzoDapEdeckd. HaflTH paloTv pacIHpeHHS raza.
ITpu H2003pHOM PACITHD £HHH K 0THOMY KHT0M O 0OHDATOMHOTO HIeATRHOIO Ta3a MoJEeaeHo 2.5
MT# Temna. Bo ckonsko pa: VEENMHUHTCE 00BEM HISANBHOTO ra3a, eClIH er0 HAYanbHAR
TeMmepatvpa I =300 K?
IToxazaTh, 9TO KOTJA TOpA9af BOJA OTJAeT TEIUIOTY TAKOH Xe Macce XOIOTHOH BOOH H HX
TEMOEPATVPE! ERPAEHHEAKT CE, 3HTPOMHA JaHHOH CHCTEMEI EO2PACTAET.

Tema 4. OcHOBBI TEPMOIMHAMHUKN HEOOPATUMBIX MTPOIIECCOB

Tumoesie 33Ja49H IO KOHTPOIBHBIX 3aHATHH
Mons HoeansHOTO rasza MeIlIeHHO HATpPeEdrlT T4E, 9TO OH HNEPEXOIHT OT COCTOAHHA Iy, F-E E

coctofHHe 2 py. 21, Kak npH 3T0M H3MeHASTCA TEMIEPATYPa Ia2a B 23ABHCHMOCTH OT €0 00BeMa,

ECNIH 3aBHCHMOCTE JAENEHHA raza OT o0BeMa Ha rpadHke H3oOpa#eHAa NpAMOH IHHHEH?
Onpenensts paboTy, COBEPIMAEMVEY TA30M B 3TOM MPOIIECCE.

TemMmepaTypa HEEOTOPOH MACCHl A HAEATEHOTO Ia3a ¢ MongpHoEMaccod M MeHAeTcE Mo zaKoHY
T =qV *. Hafita padoTy. COBEPINAEMYED T320M NPH VECIHYeHHH 00beMa 0T 1] 10 15
HeansHEIH ras Maccol » H MOISpHOH Maccod M HarpeparoT B NHTHHIPE Tak, 9T0 TEMIEPATVPa
memAeTca 1 ~ pz 0T mepeoHadansHO# Temmepatypel I, me I,. Ompegenmre padorty,
COBEPIIEHHYED TA20M B 3TOM IPOIECCE.

HeansHel ra:, 3aHAMAONMEE 00BeM F = 5.107 wim HAXOIAMHACE 0T JaBTeHHeM p= 200
Ella mpH Temmepatvpe I = 290 K OBLT HarpeT OpH DOCTOZHHOM 00BEME, 3 3aTeM PACIIHPHICH
Hzo0apHEIeckH. PadoTa raza mpH 3ToM OEazanack paeHoH 200 Ix. Hackonpko Harpeics ras e
Hio0apHIeCKOM mponecce?

JBVNATOMHOMY HIEANRHOMY razy coodmernH 2100 Tx temna. IIpH 3ToM ras pacmiHpHICA
HzoDapEdeckd. HaflTH paloTv pacIHpeHHS raza.

ITpu H2003pHOM PACITHD £HHH K 0THOMY KHT0M O 0OHDATOMHOTO HIeATRHOIO Ta3a MoJEeaeHo 2.5
MIx Temna. Bo cromsEo pa3s VEEIHIHTCE 00BEM HISATBEHOTD TA3d, ©CIH €r0 HAYATBEHAR
TeMmepatvpa I =300 K?

IToxazaTh, 9TO KOTJA TOpA9af BOJA OTJAeT TEIUIOTY TAKOH Xe Macce XOIOTHOH BOOH H HX
TEMOEPATVPE! ERPAEHHEAKT CE, 3HTPOMHA JaHHOH CHCTEMEI EO2PACTAET.

ColecenoBanue
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Tema 1. OCHOBHBIEC OHATHUSA U XapAKTEPUCTUKH TEPMOJUHAMUYECKUX CUCTEM
Tunosbie BONPOCHI 1J151 cO0eceT0BAHUS
1. [IpeameTt cratucTHYeCKOM (PU3UKH B TEPMOTUHAMHKH.

2. KpaTtkue ucropuueckue CBEIEHHsI O pa3BUTUH TEPMOAMHAMUKH, MOJIEKYJIIPHO-KUHETHUECKON TEOPUU U
CTaTUCTUYECKOH (PU3HMKH U UX POJIb B POPMUPOBAHUH MUPOBO33PEHUSI.

3. OCHOBHBIE TIOHATHUS U ONIPENEIECHMUS.

4. JlnHaMHYeCKHe U CTAaTUCTUYECKUE METO/IBI B (DU3HUKE.
5. Makpo- ¥ MUKPOCOCTOSIHHUSL.

6. [lonsiTie TEpMOAMHAMHYECKON CUCTEMBI.

7. IlapameTpbl TEPMOJAUHAMUYECKOW CUCTEMBI.

8. OCHOBHBIE XapaKTEPUCTUKH T/IT CUCTEM.

Tewma 2. Hauana TepMoguHaMHUKH
Tunosbie BONMPOCHI 1J151 cO0ece10BaAHUS
. OCHOBHBIE 3aKOHBI M YPaBHEHHUS TEPMOTUHAMHUKH.
. HyneBoe Ha4yaJio TepMOILI/IHaMI/IKI/I.
. [lepBoe Hauamo TEPMOTUHAMHUKHU.
. TGHHOGMKOCTI/I U TCIIJIOTHI I/I30TepMI/I‘IeCKOl"O N3MCHCHUS BHCIITHUX HapaMeTpOB.
. OCHOBHBIE TEPMOAMHAMUYECCKHE MPOIECCHI M MX YPAaBHEHUS.
. CBs13b MOZyJIE€H YIIPYTOCTH C TETNIOEMKOCTSIMHU.
. Bropoe Hagano TepmMogmHaMUKH.

0 I N W bW

. OHTponus. Berunuciaenue sHTponuu.
9. IMapamoxc I'm66ca.

10. Iuxn Kapno. Teopems! KapHo.

11. AGcomoTHas Temreparypa.

12. Tperbe HauaIO TEPMOIANHAMUKH.

13. CnencTBust TpEThEro Hayaia TEPMOJAUHAMUKH (HETOCTHKUMOCTh aOCOIIOTHOTO HYJIS TEMIEPATYp;
BBIUHCIICHHE SHTPOINH, POBEIEHNUE TEPMUUECKUX KOIPPUIIMEHTOB U TEIJIOEMKOCTEHN MPU CTPEMIICHUH
TeMIIepaTyphl K a0COIIOTHOMY HYITIO, BEIPOXKICHUE UJI€aJIbHOTO Tra3a).

Tema 3. TepMoarTHAMHUUYECKHE METOIBI
Tunosbie BONPOCHI 1JIs1 cOOeCeN0BAHUS
1. OGpatumbIe 1 HEOOPATUMBIE TIPOIIECCHI.
2. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOJANHAMUKH.
3. CBs3b MEXy TEPMUUECKUM U KAJIOPUYECKUM YPaBHEHUSMU COCTOSTHHSL.
4. Meton uukios (uukisl Kapuo, {uzens, Orro, Jlenyapa, TpuHkiepa, BO31yIIHO-PEAKTUBHOTO JIBUraTeNs
IIPU TIOCTOSIHHOM JIaBJICHUH, BO3YIITHO-PEAKTUBHOTO IBUTATENS MPU MOCTOSSHHOM 00BeMe).
5. MeTton TepMOIMHAMUYECKUX ITOTEHIIMAIIOB.

6. [TonsaTre xapakTepuCTHUCCKUX QYHKIUH (SHTAIBINS, BHYTPECHHSIS dHEPTUs, dHeprus [ elMrobIia,
sHeprust [ mb0ca, XUMUYECKHI MOTEHITMAN, OOIBIION TEPMOAMHAMUYECKHUI TTOTEHIIAAI ).

Tema 4. OCHOBBI TEPMOIMHAMUKHA HEOOPATUMBIX MTPOIIECCOB
Tunosbie BONPOCHI 1JI5 cOOece10BAHUS
1. O6mue ycnoBusi TEPMOJMHAMHYECKOTO PABHOBECHS M YCTOWYHBOCTH.
2. YciioBUS yCTOMYMBOCTHA PABHOBECHS OJTHOPOJIHOM CHUCTEMBI.
3. [Ipunuun Jle [larense — bpayHa.
4. YciioBusi paBHOBECHSI T€TEPOT€HHON CUCTEMBI.

12
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5. cxonHble TONOXKEHHSI HEPAaBHOBECHOM TEPMOIMHAMUKH: JIOKAJIbHOE paBHOBECHE; YPaBHEHUS OaaHca;
3aKOHBI COXPAHEHUS.

6. TCpMOI[I/IHaMI/IKa HCO6paTI/IMBIX mponccCoB: NOTOKU U TCPMOAVMHAMUHUYCCKUC CUJIbI; JIMHEWHBIC 3aKOHBI,
COOTHOIICHUE B3aMUMHOCTHU OH3arepa.

7. IlepexpecTHbie 3P PEKTHI.
8. YCcTOMYMBOCTh CTAIMOHAPHBIX COCTOSIHUM, puHIUn Jle-11larense

Tema 5. [TpunoxxeHus: TEPMOJIUHAMUKHI
Tunosbie BONMPOCHI /151 cO0ece10BaAHUS

1. TepmoauHamuKa pa3TUYHBIX (PU3MUECKUX CUCTEM: TEPMOJMHAMHUKA MATHETHUKOB U IUAJIEKTPUKOB;
TEPMOMHAMUKA TaJIbBAHUYECKHUX 3JIEMEHTOB; TEPMOIMHAMUKA U3TTyUEHUSI.

2. TepMoauHaMuKa CHCTEM NP OTPULATEIBHBIX TEPMOANHAMUUYECKUX TEMIIepaTypax.

3. Tepmoaunamuka ¢a3oBbIX IepexoAoB: npaBuwio ¢a3 [166ca; 3apoabIy HOBOMH (ha3bl; MOBEPXHOCTHOE
HaTsDKEeHHUE; (a30BbIe MEPEXO/IbI IEPBOTO U BTOPOTO Posia; (a30BbIi MEpPexo] B CBEPXIIPOBOIILIECE
coCTosiHUE; Mony(heHoMeHonornyeckas Teopus Jlannay ¢ga3oBbIX epexogoB BTOPOTo posa.

4. Kputnueckue COCTOSHHUS.

5. IloHATHE O KPUTUUYECKUX UHJIEKCAX.

6. Pacuer comna JlaBans.

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-1)
1. AnnabaTudecKkuil ¥ MOMIUTPONUYESCKUAN TIPOIECCHl. YpaBHEHHE aaradaThl U MOJIUTPOIIBI UI€aTFHOTO Ta3a.
2. CkopocTb 3ByKa B razax. CKOpOCTb UCTEUEHHS Ta3a U3 OTBEPCTHUS.
3. Mukn Kapuo. KIT/I mammuns! Kapao. Teopemsr KapHo.
4. XonmonunpHas MamuHa. TermoBoit Hacoc. Dh(HEKTUBHOCTH XOJIOAMIBHON MalTMHBI M TETJIOBOTO HAcOCa,
paboraromux 1o mukay Kapso.
5. Bropoe Hauano tepmoauHamuku. HepaBeHcTBO U paBeHCTBO Kitay3nyca. DHTponusi. 3akOH BO3pacTaHUs
SHTPONMH. DHTPOIHS UICATBHOIO Ta3a.
6. Meton nukioB. [ukier Otro, uzensd, Jlenyapa, Tpunkiepa.
7. TepMoarHAMUYECKHE MOTEHIIMAIBL. MeTo/] MoydeHHs COOTHOLIeHn MakcBeiia (COOTHOIIEHHMA
B3aUMHOCTH).
8. CBoOoanas sHeprus [enpmronbla, TepMoIuHaMuyecKuil morenuman 'ndoca. YpaBHeHUs
I'n66ca-I'enpMromba.
9. BHyTpeHHsIs 5HEprusi Kak TepMOJIMHAMUYECKUN NOoTeHIaN. CBs3b MPOU3BOJHON C TEPMUUYECKUM
YpaBHEHUEM COCTOSTHUSI.

TunosBble 3aganua 1js 3k3amena (OIIK-1)

1 Ouenute BHYTPEHHIOIO SHEPTUIO BO3AyXa B KOMHATE, UMEIoIel pa3Mepsl (5x4x2.5) m3. Bo3ayx
CUHTAaTh CMECHIO UICANILHBIX Ta30B ¢ MoKa3areneM aauadarel =1.4. JlaBneHue armocdepHoe.

2 TlomyuuTe BbIpakeHUE ISl TEIUIOEMKOCTH WEaIbHOTO ra3a B mpolecce, 3a1aHHOM B p—T
IIEPEMEHHBIX.

3 B 3akpsiToM cocyne oosemom V = 20 1 Haxonutcst ammuak NH3 npu armocdeprom nasnenun. Kakoe
KOJIMYECTBO TEIUIOTHI CIIEAYET OTBECTH OT rasa, YTo0bl MOHU3HTH ero Temmeparypy ot T1 =300 K mo
T2 =240 K. Kak npu 5ToM U3MEHUTCS BHYTpeHH:Is1 sHeprust ammuaka? [Tokaszarens aguabarer =1.31.

4 Kucnopon Mmaccoil m =24 r yqacTByeT B nipoiiecce , rae = Ila m — nomoxxkurenbHas noctosHHas. B
HavyaJIbHOM COCTOSIHUHM Ta3 3aHUMaeT o0beM = 5 11 u npu temriepatype T1 =290 K, B koHeuHOM
coctossHnH V2= 2V 1. B pamkax mMojenu uaeaibHOro ra3a onpeaenure termmoeMkocts C(V) .
Temnoemkocts CV = const.

5 st cMecu uaeanbHBIX Ta30B (HEOH B KoiumdecTBe = (.2 KMOJIb M BOJOPO/I B KOJTHYECTBE



= 0.5 KMOJIb) OIIPEENNTE YAEIbHYIO TEIUIOEMKOCTh U OTHOLIEHHE . UMCIEHHBIN pacyeT NpoBECTH AJIs
U30XOPUUYECKOT0 ¥ N300apHUueCKOro MpOLECCOB.

6 UneanbHblii ra3, Haxosmuiics npu tremneparype T1 n3obapuuecku cxaau Tak, 4To ero 00beM
yMeHbImiIcs B pas. [locne u3oTepMuyueckoro pacimmpeHusi 00beM rasa craj paBeH
nepBoHavYaIbHOMY. Ymciio Mosnei rasa v, mokasarenb aauadarsl y. Onpenenute TeruioooMen AQ rasa.

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Ouenka Kommerentun
TOCTYKCHHSI pe3YJIBTaTa)
«OTJIHAYHO» OIIK-1
(85 - 100 6aoB)
«XOPOTIIOY OIIK-1

(70 - 84 6amoB)

«ynosneTBoputensHo» (OIIK-1
(50 - 69 6amnoB)

«HeymoBieTBopuTebHO» |OITK-1
(menee 50 6amIoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3ziensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CHAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.
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KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. bazapoB N.I1. Tepmoaunamuka : yaeOHUK. - 4-¢ U311, nepepad. u gom.. - M.: Beicur. mik., 1991. - 376 c.
2. CuyxuH /I. B. O0muit kypc ¢pusuku : yauedbnoe nmocoowue. - Uzn. 6-e, crep.. - Mockpa: ®uzmariur, 2014.

- 544 c. - Tekct : anekrponnbii // OBC «YHuBepcuterckas Oubmmoreka onmnaitn» [cair]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=275624

3. UeproB A.I'., BopobOséB A.A. 3anaunuk o ¢usuke : yued. mocodue. - 5-¢ uzm., nepepad. u mom.. - M.:
Bricmr. mik., 1988. - 527 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Hoznpes B. @. Kypc tepmonunamuku. - M3a. 2-e, ucnp.. - Mocksa: IIpocsemenue, 1967. - 248 c. - Teker
anektpoHHsli  //  OBC  «YHuBepcuterckas ~— OubnmoTeka  onjaiiH»  [caift]. -  URL:

http://biblioclub.ru/index.php?page=book&id=495532

2. Bonbkenmreitn B.C. CoopHuK 3a1a4 o odmeMy Kypcy ¢husuku : y4ded. mocoodue. - 12-e usm., ucnp.. -

M.: Hayka, 1990. - 397 c.

6.3 Meroauueckue pa3paboTKH:

1. Tam6. roc. ya-T uMm.I'.P.Jlep>xaBuna ®uszuka. Mexanuka. MonekyinsapHas (uU3UKa ¥ TEPMOJIUHAMHUKA :
KpaTKHK Kypc JIeKIui : yae0.-meTof. mocodue. - Tam6oB: Uzn-Bo TT'Y, 2010. - 65 c.

6.4 V1Hble UICTOUHUKHU:

1. ®enepanbubiii mopran «Poccuiickoe oopazoBanue» - http://www.edu.ru/

2. @enepanbHoe xpaHwmunie «EnuHas kommekuus HUQPOBBIX 00pa30BaTeNbHBIX pPECypcoB» -
http://school-collection.edu.ru/

3. YHuBepcureTckas OMOIMOTEKa OHJIAMH: AEKTPOHHO-O0MOIMOTeYHass cucteMa - http://www.biblioclub.ru
4. Poccuiickast HalfmoHaMbHas Onbamoreka - http://www.nlr.ru/

5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MatepuaibHO-TEXHMYECKOe o0ecneyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJII M IPOMEKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMIOHHOTO 000PYI0BaHUS,
00eCreunBaroIIe TEeMATHIECKUE WILTIOCTPAuU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
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Kaspersky Endpoint Security mist 6usneca - Cranpmaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

4. Poccuiickas rocynapcTBeHHast Oubnmnoreka: opuuuanbhbiii caiit. — URL: https://www.rsl.ru
5. Poccuiickas HarmoHanbpHas 6nbamoreka: odurmansHbiid caiit. — URL: http://nlr.ru

6. [Ipe3unenrckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru

7. Dnexrponnas o6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs! OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.
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