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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CriocoOHOCTh MCIONB30BaTh B MPO(ECCHOHANTBHOM ACATEIHPHOCTH 0a30BbIE €CTECTBEHHOHAYYHBIC
3HAHUA, BKJIIOYas 3HAHMUS O MpeAMETe U OObEKTaX H3YyYeHHs, METOJaxX HCCIEIO0BaHUS, COBPEMEHHBIX
KOHIICTILMAX, JOCTHKEHHUSIX M OTPaHMUYEHUSX €CTECTBEHHBIX HayK (IIPeKIe BCETO0 XHWMHUHU, OHOJIOTHUH,
HKOJIOTHH, HAyK O 3€MJIE U YEJIOBEKE)
OIIK-3 CriocoOHOCTh MCIIONIB30BaTh 0a30BbIE TEOPETHUCCKUE 3HAHUS (YyHIAMEHTAIBHBIX Pa3/IejioB 00IIeH
U TEOpeTHUYeCKOM (pU3MKHU AJis pereHus NpodeCcCUOHANBHBIX 3a7a4

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI CIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC U HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HeOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-1 CocobHOCTB
WCTIOJIb30BaTh B
npodhecCHOHaIbHOM
JeSITeTbHOCTH 0a30BbIC
€CTeCTBEHHOHAYYHbBIE
3HAHUSI, BKIFOYasl 3HAHUS O
MpeaMeTe U 00BEKTax
W3YUYCHHS, METOaX
WCCIIEIOBaHUS,
COBPEMEHHBIX KOHIICTIIIUSX,
JOCTYKEHUSIX
OTpaHUYCHUSIX
€CTeCTBEHHBIX HayK
(Ipex e BCero XuMuw,
OMOJIOTHH, KOJIOTHH, HAYK
0 3eMJIC M YEJIOBEKE)

3HaeT ¥ MOHUMAET:

0a30BbIC €CTECTBCHHOHAYYHbIC MOHITUS O TPEIMETe U
00BEKTE U3yUCHHUS

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

VYmeer (criocobeH MpoAEeMOHCTPUPOBATH):

UCIIOJNIb30BaTh B MPO(ECCHOHAIBHOW  JIESTEINbHOCTH
0a30BbIC €CTCCTBCHHOHAYYHBIC 3HAHUS, BKIIIOYAs 3HAHUS
0 mpenMere M OOBEKTax  M3y4YeHHMs, MeETodax
UCCJICIOBAHUS U COBPEMEHHBIX KOHLCTILIUSIX.

Bnageer:

HaBbIKAMH  WCIIONB30BaHUS B Mpodec-CHOHATBEHON
JEeSTeTbHOCTH 0a30BBIX €CTECTBEHHOHAYyYHBIX 3HAHUH,
BKJIIOYAsl 3HAHUS O IpeaMeTe W OOBEeKTaxX H3yUeHHs,
METOZaX WCCIIEZIOBAaHUS, COBPEMEHHBIX KOHIICTIIIHSX,
JTOCTIKEHHSIX M OTPAHUYEHHUSAX €CTECTBEHHBIX HayK.

OIIK-3 CriocobHOCTB
WCTIONB30BaTh Oa30BbIE
TEOPETUICCKIE 3HAHUS
(dhyHITaMEHTATBHBIX
pasesoB o0IIeH u
TEOPETHUCCKON (DM3UKHU IS
peleHus
npohecCHOHANIBHBIX 3a1ay

3HaeT ¥ MOHUMAET:

OCHOBHEIE ¢usnyeckue BEJINYUHBI Kypca
«TepMmomuHamMuKay, UX (YHKIIMOHAILHBIC B3aUMOCBS3H U
3aKOHBIL

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):

YMmeer (criocoOeH IPOoaeMOHCTPHUPOBATH ):
CaMOCTOSITETILHO TIPUMEHSATH OCHOBHBIE (DU3HYECKHE
3aKOHBI MIPU PEIICHUH MPOPECCHOHATBHBIX 337134,

Bnageer:

HaBBIKAMU  pEIICHUS TPO(ECCHOHANBHBIX 3a7ad ¢
UCIIOJIb30BAHUEM 3HAaHHMU (YHIAMEHTAJIbHBIX pa3/IelioB
o01Iel U TEOPEeTUUECKON (PU3HUKH.

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CnocoOGHOCTh HCHONB30BaTh B MPO(ECCHOHATBHOM eATEILHOCTH 0a30BBIC
€CTCCTBCHHOHAYYHbIC 3HAHWS, BKIIOYAs 3HAHHWS O TpeaMeTe U OObEKTax W3y4YCHHS,
METONaX WCCIICOBAHUSl, COBPEMEHHBIX KOHICTIHAX, NOCTIKCHHUAX W OTPaHUYCHUSX
€CTECTBEHHBIX HayK (TIpeXkIe BCEro XHMMHH, OHWOJIOTHUH, DKOJIOTHH, HAyK O 3eMile U

YEJIOBEKE)




Ne HaumenoBanue dopma

n/m JIMCITUILINH, oOyueHwUst
OTIPEICTISIOINX OuHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 5 6 7 8

—

MyneTuaucumiuigHap | + [ + | +
HBIC aCTICKTHI (PH3UKH

2 |CtatucTuueckas +
¢uznka

3 |Dkonorus +

OIIK-3 CiocoGHOCTB MCITOJIB30BaTh 0a30BbIC TEOPETUUECKUE 3HAHMS (PYHIAMEHTAIbHBIX
pasnesioB o0 U TEOPETHICCKOW (PU3UKH IS pEIIeHUS TPO()ECCHOHAIBHBIX 3a1a4

Ne HaumenoBanue dopma oOyyeHus
n/m VCLUUTLIAH
onII[)eL[L;nmom;lx Ounas
(cemectp)
MEXTUCITUTUTMHAPHBIS
CBSI3H 112 (3 (4|5(6]7
1 |BBenenune B + | +
CICINALHOCTD
2 |MonekynsipHas +
(huzuka
3| TeopeTuueckas + | +

MCXaHHMKa 1 MCXaHHKa
CIIIOIIHBIX CpEa

4 |®duszuka aTOMHOTO +
S7Ipa, SIEMEHTAPHBIX
YaCTHIL U
(hyHIaMEHTAITBHBIX
B3aMMOJICHCTBUI

5|OnexTpuyecTBO U +
MarHeTu3M

6 | DnmekTpomnHaMHKa + | +

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

HNucrunmaa «TepmoauHaMukay OTHOCUTCA K 0a30BoM vacTu ydeOHoro twiana OIl mo HampaBieHHIO
noarotosku 03.03.02 - dusmka.

Hucuunnuna « TepmoauHaMuKa» uzydaercs B 4 ceMecTpe.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ounas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180
KonTaktHas pabora 68
Jlexuu (Jlexiun) 34
[Tpaktuueckue (IIpakr. pab.) 34
CamocrosrenbHas padota (CP) 76
DK3aMeH 36

3.2.ConepxaHue Kypca:



Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
4 cemectp
1 OCHOBHEIE TOHATHUS ColecenoBanue
U XapaKTepUCTUKU 6 | 6 |16
TEPMOAMHAMUYECKH
X CHUCTEM
2 Hayana CobecenoBaHue;
TEPMOAUHAMUKHU 6 6 |16 KonTtponbHas
pabora
3 TepmonnHamMuyecku 2 | g |14 CobecenoBanue
€ METOJIBI
4 OCHOBEI CobecenoBaHnue;
TEPMOJIMHAMUKH 2 |2 |16 KontponbsHas
HEOOpaTUMBbIX pabota
MPOIIECCOB
5 [TpunoxxeHus 6 | 6 |14 CobecenoBanue
TEPMOJIMHAMUKH

Tema 1. OcHOBHbIE NOHATHS U XaPAKTEPUCTHKHU TepMoauHamuuyeckux cucrem (OIIK-1)
Jlekumus.
[Ipenmer craructuyeckod (pu3MKKM U TepMoAMHAMUKH. KpaTkue ncTopuueckue CBEACHHUS O Pa3BUTUU
TEPMOAMHAMUKH, MOJEKYISIPHO-KUHETUYECKOM TEOpHUM M CTaTUCTUYECKOM (U3MKM U HUX pOjib B
(dbopMupoBaHuu MUPOBO33peHUsA. OCHOBHBIEC MOHATHUS U onpeaeneHus. JJuHaMUYeckue U CTaTUCTHYECKHE
MeTonbl B ¢uzuke. Makpo- m MuKpococTosiHusa. [loHsTHe TepMomuHaMuyeckod cuctemsbl. [lapamerpbl
TEPMOAMHAMUYECKON cucTeMbl. OCHOBHBIE XapaKTEPUCTUKHU T/ CUCTEM.
IIpakTn4yeckoe 3ansATHE.
1 Pemmenwue 3amaq u3 COOPHUKOB, IPECTABICHHBIX B OCHOBHOM U JIOTIOTHUTEIBHON JIUTEPAType IO
IIPOWJICHHOH TEME.
2 ITpopaboTKOI KOHCTIEKTOB JIEKIIUH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 CamocTosATeNnbHOE U3YUEHUE KOHCIIEKTOB JICKIIHA.
2 CaMoCTOSTEeNIbHOE PENICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM U JIOMTOJHUTEIHLHOM
JUTEPATYPE.
3 IloaroroBka K MUCEMEHHON TPOBEPOYHOM pabdoTe.
4 YrnyOneHHOE U3yYeHHE MaTepUAIOB TEMBI.

Tema 2. Hauana repmogunamuku (OIIK-1)

Jlexknus.

OcHOBHBIE 3aKOHBI U ypaBHEHHMS TepMoauHaMuku. HyneBoe Hauano tepmoaunHamuku. [lepBoe Hawano
TEPMOJUHAMUKU. TEMIOEeMKOCTH ¥ TEIUIOTHl HM30TEPMHUYECKOTO HM3MEHEHHUS BHEUIHHX I1apaMeTpOB.
OcHOBHBIE TEpPMOIMHAMHUYECKHE TIpOIleCChl W MX ypaBHeHHs. CBA3bp MoAyJaed yrnpyroctu c
TEIUIOEMKOCTSIMU. BTopoe Hauano TepMoauHaMUKU. OHTponusa. Berumcnenue sHrponuu. [lapamoxc
I'm66ca. Hukn Kapuo. Teopemsr Kapno. AOcomioTHas Temmeparypa. TpeThbe Hadajao TepMOAMHAMHUKH.
CrnenctBus TpeTbero Havajga TEPMOAMHAMHMKH (HEIOCTHXKUMOCTh aOCONIOTHOTO HYJS TEMIIEpaTyp;
BBIUMCIIEHUE SHTPOINH, NMPOBEACHUE TEPMUUYECKUX KOI(P(PUIIMEHTOB U TEIUIOEMKOCTEH MpH CTPEMIICHUU
TeMIepaTypsl K aOCOIFOTHOMY HYIIO, BEIPOXKIEHUE UIICAIbHOTO Ta3a).

IIpakTH4eckoe 3aHATHE.



1 Pemmenwue 3amaq u3 COOPHUKOB, IPEICTABICHHBIX B OCHOBHOM U JIOTIOTHUTEIBHON JTUTEpPAType IO
IIPOWJICHHOH TEME.

2 ITpopaboTKOI KOHCTIEKTOB JIEKIIHH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 CamocToATeNnbHOE U3YUEHUE KOHCIIEKTOB JIEKIIHA.

2 CaMoCTOSTENIbHOE PENICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM H JIOMOJHUTEIHLHOMN
JUTEPATYPE.

3 IloaroroBka K MUCEMEHHON TTPOBEPOYHOM pabdoTe.

4 YrnyOneHHOE U3yYeHHE MaTepUAIOB TEMBI.

Tema 3. Tepmonnnamuueckne meroanl (OIIK-3)

Jlexknus.
O6parumble U HeoOpaTumble npouecchl. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO TEPMOAWHAMHUKH.
CBsi3b MEXIy TEPMUYECKUM U KaJIOPUUECKUM YpaBHEHHUSIMU cOCTOsiHUs. Meton mukioB (uukisl Kapho,
Huzens, Otro, Jlenyapa, TpuHkiiepa, BO3IYIIHO-PEAKTUBHOIO JIBUTaTeNisl MPU MOCTOSHHOM JIaBJICHUU,
BO3YIITHO-PEAKTHUBHOTO JIBUTATENsS MPU MOCTOSTHHOM 00BheMe). MeToJ] TepMOANHAMUYECKUX MTOTCHIINATIOB.
[TonaTHe XapakTepucTHUECKUX (PYyHKIMIA (3HTATBINSA, BHYTPEHHSS SHEPTUs, SHEprus [ eiimMrombiia, sHEPTUs
'm66ca, XuMHUYECKHIA MOTEHIIUAT, OONBIION TEPMOTUHAMUYECKUI TTOTEHITHAT).
IIpakTnyeckoe 3ansATHE.
1 Pemmenwue 3aaq u3 COOPHUKOB, IPECTABICHHBIX B OCHOBHOM U JIOTIOTHUTEIBHOM JTUTEPAType IO
IIPOWJICHHOH TEME.
2 ITpopaboTKO# KOHCTIEKTOB JIEKIIHH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 CamocTosATenbHOE NU3YUEHUE KOHCIIEKTOB JICKIIHA.
2 CaMoCTOSTENIbHOE PEIICHHE 3aad U3 COOPHHUKOB, MPEACTABICHHBIX B OCHOBHOM H JIOMTOJHUTEIHLHOM
JUTEPATYPE.
3 IloaroroBka K MUCEMEHHON TPOBEPOYHOM pabdoTe.
4 YrnyOneHHOE U3yYeHHE MaTepUAIOB TEMBI.

Tema 4. OcHOBBI TepMOAMHAMUKH HeoOpaTuMbIx npoueccos (OIIK-3)
Jlexknus.
OOu1re ycinoBusi TEPMOJUHAMUYECKOTO PABHOBECHS M YCTOMYMBOCTHU. YCIOBUSI YCTOHYHMBOCTH PaBHOBECHS
onHoponHou cucreMsl. [Ipunnun Jle larense — bpayna. YcinoBust paBHOBECHUS T€TEPOI€HHON CUCTEMBI.
HcxonHble MOJOKEHUS] HEPAaBHOBECHOM TEPMOAMHAMUKHM: JIOKAJIbHOE PABHOBECHE;, ypaBHEHHs OalaHca;
3aKOHBI COXpaHeHHs. TepMoaMHAMHKa HEOOPATUMBIX IMPOLECCOB: MOTOKH M TEPMOJUHAMUYECKUE CHUJIBI;
TUHEHBIE 3aKOHBI, COOTHOIIeHHWe B3auMHOcTH Omn3arepa. llepekpectHbie >PQeKThl. YCTOHYHBOCTH
CTalMOHApHBIX cocTossHUM, npuHUun Jle-Illarense
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/1ad 13 COOPHUKOB, MPEICTABICHHBIX B OCHOBHOW U IOTIOTHUTEIHHOM
JUTEpaType.
3 IMoaroroBka K MUCEMEHHOM MTPOBEPOYHON padoTe.
4 VYrmy0biaeHHOE U3yUYeHHE MaTepHaioB TEMBI.

Tema 5. Ilpuioxkenuss repmoguHnamMuku (OIIK-3)

Jlexkuns.



TepmonuHaMuka pa3IUUHBIX (U3NYECKHX CHCTEM: TEpMOAMHAMHUKA MAarHETUKOB U JHMAJIEKTPHKOB;
TEPMOJMHAMUKA TaJIbBAHUYECKHX 3JIEMEHTOB; TEPMOAWHAMUKA M3Iy4deHUs. TepMOAMHAMHUKA CUCTEM NpHU
OTpHLIATETLHBIX TEPMOAMHAMUYECKHUX TeMmIeparypax. TepMoauHaMuka (pa3oBbIX MEPEX0oi0B: MpaBuio (a3
I'u606ca; 3apoapimin HOBOW (pa3bl; MOBEPXHOCTHOE HATsHKEHHE; (Pa3oBble MEpeXoabl MEpBOTO M BTOPOTO
pona; ¢a3oBBI MEpexol B CBEPXIPOBOAAIICE COCTOSHUE; MoilydeHoMeHonornyeckass teopus Jlanmay
¢a3oBbIX nIepexonoB Broporo poaa. Kpurnueckue cocrosinus. [lonarue o kputnueckux uHaekcax. Pacuer
corua JlaBans.

IIpakTH4eckoe 3aHATHE.

1 Pemenue 3ama4 n3 COOPHUKOB, TIPEICTABICHHBIX B OCHOBHOW U JIOTIOTHUTEIBHON JTUTEPATYPE 110
MPONACHHON TEME.

2 TIpopaboTKOif KOHCTIEKTOB JICKIIUA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 CamocTOATENbHOE N3YYEHUE KOHCIIEKTOB JICKIUM.
2 CamocTosTenbHOE pelIeHue 3a/1a4 13 COOPHUKOB, NMPEICTABICHHBIX B OCHOBHOW M JIOTIOTHUTEIHHOM

JUTEpaType.

3 TMoaroroBka K MUCEMEHHOM MTPOBEPOYHON padoTe.

4 VYrmybiaeHHOE U3yUYeHHE MaTepHaioB TEMBI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

rmocemaemMocts — 10 0ayuioB

TEKYILHI KOHTpOb — 40 6amioB

4 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl

1. OcHoBHEBIE Cobeceno 8 8 Oasta — CTyAEHT YMEET COMOCTABUTH MOJTYUYEHHYIO MPH MOATOTOBKE

MOHSITHUS U BaHUE K TIPaKTUYCCKOMY 3aHATHIO WH(GOPMAIINIO, CPAaBHUBATh PAa3HBIC TOYKU

XapaKTePUCTUKH 3peHUs Ha aHAJM3UPYEMYIO MPOOJIEMY, YMETh YETKO (OPMYIIUPOBATh

TEPMOIUHAMUYC CBOM BOINPOCH M OTBEYATh Ha 33JaBacMbIC €My BOMPOCHI, BECTH

CKHX CHCTEM

JUCKYCCHIO C  HCIIOJNIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOM
COLIMOJIOTUH 00pa30BaHUS

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

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOpPMYIHPOBaTh 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.




Hauana
TEPMOJUHAMUKHI

Cobeceno
BaHUE

8 Oasta — CTyIEHT YMEeT COMOCTABUTh MOJTYYEHHYIO MPH MOATOTOBKE
K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBAThH
CBOM BONPOCH W OTBEYaTh Ha 3aJaBacMble €MY BOIPOCHI, BECTH
IUCKYCCHIO C  HCIIONIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOMN
COLIMOJIOTUH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

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

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)
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KonTponeHast pabota mpeacraBiseT co0oii 3aadn M0 MPOHIECHHBIM
TEMaM.

10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEeI0YETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJJIOB — CTYACHT BBHINOIHUI PadOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OlHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWIGHO BBHIOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OMIMOOK, Wi He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOi OMIMOKK M OJHOTO HEIOUYeTa, U
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WU MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETBIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBUJIBHO BBIMIOJIHWI MEHEE HOJOBUHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

2 0amn — CTYOEHT NpaBWIBHO BBIIONHWI He Oonee 25% pabotsl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK

TepmoanHaMuy
€CKHE METOJIBI

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.
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K MPaKTHYECKOMY 3aHSATHIO HH)OpMAaLHUIO, CPaBHUBATH PAa3HbIC TOUKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBAThH
CBOM BONPOCH W OTBEYaTh Ha 3aJaBacMble €MY BOIPOCHI, BECTH
IUCKYCCHIO C  HCIIONIB30BAHUEM TEPMHHOJIOTHH  COBPEMEHHOMN
COLIMOJIOTUH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

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

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.
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MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyAHSETCSl IMpH OTBETE Ha
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OCHOBHI Cobeceno
TCPMOJIMHAMUKH | BaHHE
HEOOPATUMBIX
MPOIIECCOB

Kontpon
bHas
padora(x
OHTPOJILH
blIii cpe3)

[punoxenust | Cobeceno
TEPMOJMHAMUKH | BaHUE

[TocemaeMocthb
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10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
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7. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aoB;
- y4acTHe B MPOEKTaxX — 5 6aios;
- yuacTtue B KoH}epeHuusx — 10 6annos.

8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOIIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

9. |WamuBmmyanpHBIC 3aaHMUS, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO

C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOpaTh
JIOIIOJTHUTEIbHBIE OBl Ha
JK3aMeHe
10. Hroro 3a cemectp 100

HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tewma 2. Hauana TepMoguHaMUKH




bt

bt

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.
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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

Tunossblie Bonpockl 3k3amena (OIIK-1, OIIK-3)
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. DP(HEeKTUBHOCTH XOJIOAWIBHON MAIIMHBI U TETIJIOBOTO HA-COCA,
paboraromux 1o mukay Kapso.
5. Bropoe Hauano tepmonuHamuku. HepaBeHCTBO U paBeHCTBO Kitay3nyca. DHTponus. 3aKOH BO3pac-TaHUs
SHTPONMH. DHTPOIHS UICATBHOIO Ta3a.
6. Meton nukioB. [ukier Otro, uzensd, Jlenyapa, Tpunkiepa.
7. TepMoarHAMUYECKHE MOTEHIIMAIBL. MeTo/] MoydeHHs COOTHOLIeHn MakcBeiia (COOTHOIIEHHMA
B3a-UMHOCTH).
8. CBoOoanas sHeprus [enpmronbla, TepMoIuHaMuyecKuil morenuman 'ndoca. YpaBHeHUs
I'n66ca-I'enpMromba.
9. BHyTpeHHsIs 5HEprusi Kak TepMOJIMHAMUYECKUN NOoTeHIaN. CBs3b MPOU3BOJHON C TEPMUUYECKUM
YpaBHEHUEM COCTOSTHUSI.

Tunosble 3aganusa as 3k3amena (OIIK-1, OIIK-3)

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

Orenka Kommerentim
TOCTYKCHHSI pe3YJIBTaTa)

OIIK-1 JleMOHCTpUpYEeT  BBICOKMH  ypOBEHb  3HaHMM 1O  Kypcy

«TepmoanHamMukay.
CB00OOIHO Bi1ajieeT HEOOXOMUMON TEPMHUHOIOTUEH.
KOTITHYHON OTBeT MOCTPOEH JIOTMYHO, MaTepuall H3Jaraercsi 4YeTKOo, SICHO,

(85 - 100 6asoB) apryMEHTHPOBAHO.

OIIK-3 JleMoHCTpHUpyeT BBICOKHI YpOBEHB HCIIOJIb30BaHUS B
npodecCHOHANBHON JESITENILHOCTH 0a30BBIX €CTECTBEHHOHAYYHBIX
3HAHUW HACTOAILIETO Kypca.

OIlIK-1 JIeMOHCTpUpPYET HE TOCTATOYHO BHICOKHMI YPOBEHb 3HAHUM MO KypCy
«TepMoamHaMuka.

Brameer Heo6xonuMon TEPMUHOIOTUEH.
OTBeT MOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
«XOPOIIO apryMeHTHUPOBAHO.

(70 - 84 baioB) OIIK-3 JIEMOHCTPUPYET HE JIOCTATOYHO BBICOKMH YPOBEHB MCIIOIb30BAHUS B
npodeccuoHaNnbHON AEsTeNTbHOCTH 0a30BBIX €CTECTBEHHOHAYYHbIX
3HAHUM HACTOSIIETO Kypca.

Brameer HeoO6xonuMon TEPMUHOIOTUEH.
JloruuHo, ICHO 1 apryMEHTHPOBAHO U3JIaraeT MaTepual.

OIlIK-1 JIeMOHCTpUpYET  CPEeOHHH  ypOBEeHb  3HAHUH MO  Kypcy
«TepMoamHaMuka.

He nocrtatouno cBoO0HO BiIaieeT HEOOXOAUMONW TEPMUHOIOTHEH.
OTBeT MOCTPOEH JOTMYHO, MaTepuaj M3JaraeTcsi YeTKO,sICHO,
«YZIOBIIETBOPUTEIILHOY APTYMEHTHPOBAHO.

(50 - 69 6amnoB)

OIIK-3 JleMOHCTpHUpYET CpeITHUMA YpOBEHb UCIIOIb30BaHUS B
npodeccuoHanbHON JesTeNbHOCTH 0a30BBIX €CTECTBEHHOHAYYHBIX
3HAHUM HACTOSIIETO Kypca.

OIlIK-1 JIeMOHCTpUpYEeT  HU3KMA  ypOBEHb  3HAHWK 1O  Kypcy
«TepMoamHaMukay.

He BnageeT He0OX0MMMON TEPMHHOIOTHEH.
«HEYHOBIIETBOPUTEIILHO) HeBepHo OTBCYACT Ha IIOCTABJICHHBLIC BOIIPOCHI, COBCPIICHHO HEC
(menee 50 6amnoB) OPUEHTHUPYETCA B JAaHHOM KypCE.
OIIK-3 JleMOHCTpHUpYeT HU3KHHA YpOBEHB UCIIOJIb30BaHUS B

npodeccuoHaNnbHON JesTeNTbHOCTH 0a30BBIX €CTECTBEHHOHAYYHbIX
3HAHUM HACTOSIIETO Kypca.

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM 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.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. bazapos WN.I1. Tepmoaunamuka : yaeOHUK. - 4-¢ u31., nepepad. u jor.. - M.: Beicur. mk., 1991. - 376 c.

2. CusyxuH /1. B. O6muii kypc pusuku : yuebHoe nocodue. - U3x. 6-e, crep.. - Mocksa: @usmariut, 2014.
- 544 c. - Tekcr : snekrponsbii // DBC «YHuBepcuterckas Oubnmoreka onmiaiie» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=275624

3. UeproB A.I'., BopobOséB A.A. 3amaunuk no ¢usuke : yued. mocodue. - 5-¢ uzf., nmepepad. u mom.. - M.:
Bricmr. mik., 1988. - 527 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Hozapes B. ®@. Kypc tepmonunamuku. - M3x. 2-e, ucnp.. - Mocksa: [Ipocsemnienue, 1967. - 248 c. - Tekct
. omektpoHHwei //  OBC  «YHuBepcurerckas ~— OuOnmmorexka — ommaiH»  [cakr]. -  URL:
http://biblioclub.ru/index.php?page=book&id=495532

2. Bonbkenmreitn B.C. CoopHuK 3a1a4 o odmeMy Kypcy ¢husuku : y4ed. mocoodue. - 12-e usm., ucnp.. -
M.: Hayka, 1990. - 397 c.

6.3 MeTtoandeckue pa3paOdOTKH:

1. Tam6. roc. ya-T uMm.I'.P.Jlep>xaBuna ®uszuka. Mexanuka. MonekyinspHas (U3UKa ¥ TEPMOJIUHAMHUKA :
KpaTKHK Kypc JIeKIui : yue0.-meTos. mocodue. - Tam6os: Uzn-Bo TT'Y, 2010. - 65 c.

6.4 1Hble UICTOUYHUKH:
1. ®enepanbueiii mopran «Poccuiickoe odpazoBanue» - http://www.edu.ru/
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2. 13. ®enepanvHoe Xpanunuiie «EnuHas komiekius U(POBBIX 00pa3oBaTENbHBIX PECYpPCOB» -
http://school-collection.edu.ru/

3. YHuBepcureTckas OMOIMOTEKa OHJIAMH: AIEKTPOHHO-OMOIMOTeYHas cucteMa - http://www.biblioclub.ru
4. Poccuiickast HalmoHaMbHas Onbamoreka - http://www.nlr.ru/
5. Hayunas snektponHast 6ubnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3nOHHOE MPOrpaMMHOE 00ECTICUCHHUE:!

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 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. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. Poccuiickas rocynapctBenHas oubnunorexa. — URL: https://www.rsl.ru

5. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

6. [Ipe3unenrckas 6ubnuoreka nmenu b.H. Enpriuna. — URL: https://www.prlib.ru
7. Dnexrponnas o6uomuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



