ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIAEOBPHAYKH POCCHUU
NHdopmaum : DdenepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE

(Dl/lo TacKa anepbequ YUpEKAECHUE BBICLIETO 06pa30BaHI/Iﬂ
Tonxdiocts: PekTop «Yensbunckuii rocynapcrsennsiiit yausepeuter» (PIBOY BO «Uenl'Vy»)

fiara foan %Ma& Z‘IBQ%ZMIJIHHHHH "TepMmojimHaMHKa" IO HANPABICHHUIO MTOATOTOBKY (crermansHocTH) 24.03.03
YHUKA M S HRARAARREN 5 APE5 po tBamuKa" HanpasjieHHOCTH (poduito) BammicTuka 1 ruapoaspomuHamuka GIBOY BO crp. 1
04c19ed8bfb98f3b6cb77a486b9a8788b8322323 «enl'Y»

PaGouyas nporpamMma TUCHMILIMHBI (MOXYJIs)™
Tepmogunamuka

HamnpasieHnue moaroToBku (CrenuanbHOCTD)

24.03.03 bayutucTrKa U THAPOAIPOANHAMUKA

HamnpasnenHocTs (mpoguiib)

bannucTuka M ruApoa’pPOAMHAMHUKA

[IpucBauBaemas kBanu@ukanus (CTENEHb)

OakajaB

®opma 00yueHus

O4Hasin

I'on(s1) Habopa 2025

*Paboyas nporpamMmma I1uCOUIlINHbL (MO,Z[y.TISI) aZlaliTUpOBaHa JIs1 HHKJIIFO3UBHOT'O 06y‘-ICHI/IH MHBAJIWJ0B U
JIiI ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMUA 310POBbA

Yemsaounack 2025 r.

© ®I'BOY BO «Henl'V»



MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuumiussl "TepMoaruHaMuka" Mo HapaBlIeHUIO NOATOTOBKH (criermansHocTH) 24.03.03
"bayumcTHKa ¥ THAPOaspoIMHAMUKA" HarpaBiieHHOCTH (podnio) bamumcrnka u ruapoasponunamuka @I'60Y BO cTp. 2
«Henl'Y»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM JUCHUTUTHHBI (MOTYJIS)

5. CTpykTypa u cofepKaHue JUCIUIUTMHBI (MOTYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuroBble KOHTPOJIBHBIE BOIPOCHI U 3aJaHUS JUIsl IPOMEKYTOYHOM aTTECTAlNN

6.4. Kputepun orieHuBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenpb nHPOPMALTMOHHBIX TEXHOJIOTUI

8. MarepuanbHO-TEXHUYECKOE 00eCIeUeHHE AUCITUTIIIUHBI (MOTYIIs)

9. MeTtoauueckue yKa3aHust sl 00y4aroImxcsi 10 OCBOCHUIO TUCIUIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuminss! "TepMonuHaMuka" o HapaBJIEHUIO NOATOTOBKH (crenuaibHocTh) 24.03.03
"bayumcTiKa ¥ THAPOaspoIMHAMUKA" HarpaBiieHHOCTH (podnio) bamumcrnka u ruapoaspogunamukxa @I'60Y BO cTp. 3
«Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

I_[eJ'IB JUCIHUILINHBL «TepMO,Z[I/IHaMI/IKa» COCTOUT B NU3YUCHUHU (byHﬂaMeHTaJ'ILHLIX OCHOB OIIMCaHUs PaBHOBECHBIX 1 HEPABHOBECHBIX
TECPMOJUHAMUYCCKHUX CUCTEM Ha OCHOBE 06H.II/IX METOA0B TCPMOAUHAMUKH, HpI/IO6peTeHI/Ie HaBBIKOB PCIICHUA U UCCIICIOBAHUA
KOHKPETHBIX (1)I/ISI/I‘-IGCKI/IX 3aj1a4.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL:

1. H3Yy4YCHHUEC OCHOBHBIX TMOHATUH TCPMOJANHAMHUKHA U Ha4YaJl TCPMOJANHAMUKH,

2. N3Yy4YCHHUEC OCHOBHBIX METOAOB TCPMOJUHAMUKH

3. 3HAKOMCTBO C HCKOTOPBIMH NIPUITIOKECHUAMHA TEPMOIUHAMUKH.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPAaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. 3uath TCOPHIO U OCHOBHBIC 3aKOHBI B o0Jactu €CTCCTBCHHOHAYYHBIX U OGIHCI/IH)KGHepHLIX JUCLUILINH.

OI1K-1.2. YMeTb NpUMEHSTh METOIbI MATEMaTHYECKOTO aHAIIN3a U MOJICITMPOBAHUS B MTPOGECCUOHANBHON IATEIbHOCTH.

OIIK-1.3. YMeTh MPUMEHSATh METOJIbI TEOPETHUECKOTO M AKCIIEPHUMEHTAIBHOTO UCCIIEIOBAHUS B MPO(ECCUOHATBHOM ACSTEIBHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: b1.0.27

2.1 TpeGoBaHusl K NPeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

MexaHuka

aﬂeKTpI/I‘{eCTBO 1 MarH€TU3M

OnTuka

MareMaTH4eCcKHii aHaau3

JuddepennunanbHbie ypaBHCHHS

MornekynsapHas puzuka

2.2 JIncuuMnIuHbl ¥ MPAKTUKH, JI51 KOTOPHIX 0CBOEHHE TAHHOU TUCHHUILIMHBI (MOAYJIs1) HE00X0AUMO KaK MpeallecTBYyIolIee:

[MoaroToBka K Tpolenype 3aliuThl U 3alIUTa BBITYCKHOW KBaMH(HUKAIMOHHON paboThI

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUIIJINHBI
(MOJY.JIsT)

OIIK-1: Cnoco0eH MpUMeHSITh eCTECTBEeHHOHAYYHbIEe H 00IeMH)KeHEePHbIe 3HAHUSI, METOAbI MATEMAaTHYECKOT0 AaHATU3A U
MO/IEJIMPOBAHUS, TEOPETHYECKOTO 1 IKCIEPHMEHTAIBLHOI0 UCCIeA0BAHUS B PO(eCcCHOHATBHOM 1eATeTbHOCTH

3HaTh:

HHH JAOCTHKCHUA OIIK-1.1: TCOPETUUCCKUE OCHOBBI, OCHOBHBIC IOHATUSA, 3aKOHBI U METOABI TCPMOJANHAMHUKNA

YMeTh:

Jns noctmxenust OIK-1.2: moHUMaTh, U31araTh 1 KPUTHUYECKH aHATM3UPOBATh 0a30BYI0 HHPOPMAIHIO IO Pa3/ieily TEOPETUUCCKOM
¢usuku "TepmoarHamMuka", MOJB30BATHCS TEOPETUICCKUMH OCHOBAMHU, OCHOBHBIMH ITOHATHSAMH, 3aKOHAMH U METOJIaMH
TEPMOIMHAMHUKHI

Baagertn:

Jns nocrmxenus OIIK-1.3: pusnyeckumu 1 MaTeMaTH4ECKUMHU METOAaMu 00pabOTKH U aHaJIN3a MH(OPMAIIKH 110 pa3ieTy
TeopeTndeckoit puzuku "TepmoaunHamuka"

B pe3yabTaTe 0CBOCHHS AMCHUIIIMHBI 00y4YalOIUIiCS 10KEeH

3.1|3nare:

311 TCOPETUYCCKUC OCHOBBI, OCHOBHBIC ITOHATHU A, 3aKOHBI 1 METOABI TCPMOJJUHAMUKHU

3.2|Ymern:

3.2.1|moHnMaTh, U3JIaraTh U KPUTHUESCKH aHATM3UPOBATh 0a30BYI0 HH(GOPMALIUIO 110 pa3ieiny TeopeTHYecKoi Gpu3nuku
"TepmoauHaMuKa'", MOIb30BATHCA TEOPETHUECKUMU OCHOBaMH, OCHOBHBIMH MOHSITHAMH, 3aKOHAMH U METOJaMHU
TePMOTUHAMHKHI
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3.3|Bragers:
3.3.1|bm3udeckuMu 1 MaTeMaTHIECKUMHU METOIaMK 00pabOTKH U aHaIKn3a HH(POPMAIIUH 0 Pa3eNny TEOPETUUECKOM

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIST)

O6wwasn TpygoemMKocTb

33ET

YacoB 1o y4eOGHOMY IUIaHY :
B TOM YHCIIE

ayJIMTOPHBIC 3aHSTHUS :
CcaMOCTOsTeNIbHAs paboTa :
9acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 61,4

108

52 SK3aMeHbI 7
1,6

45

Buapr KOHTPOJIST B CEMECTpax:

HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pa3nen 1. BBegenne, Hauajia TepMOAMHAMUKH

11 Bsenenune. Hynesoe Hayano TepMoIMHaMUKH. 7 2 JI1.1J11.2J12.1 J12.2
TIpenMer u3ydeHnss TEPMOJAMHAMUKA M CTATUCTHYCCKON (PU3HKH U 21320335435
UcIojb3yeMble MeToAbl. OCHOBHbIE IOHATHS TepMoauHaMuKu. Hynesoe
Hayajo TEPMOJHHAMUKH U CIEACTBHS U3 HETO.

/J1ex/

1.2 IlepBoe Havano TEPMOANHAMUKH. 7 4 JI1.1J11.2J12.1 J12.2
TemsoTa U paboTa, MepBoe HAYaI0 TEPMOAMHAMHKH. TerIoeMKOCTb. 21320235435
YpaBHEHHS TEPMOJMHAMUYECKHUX IIPOLIECCOB.

/JTex/

1.3 IlepBoe Havano TEPMOANHAMUKH. 7 4 JI1.1J11.2J12.1 J12.2
TemsoTa U paboTa, epBOe HAYaI0 TEPMOAMHAMHUKH. TerIoeMKOCTb. D1320235435
YpaBHEHHS TEPMOJUHAMUYECKUX IIPOLIECCOB.

Mp/

1.4 Bropoe nauano repmMoauHaMuku. OHTponus. CiaoBecHble HOPMYITUPOBKU 7 7 JI1.1J11.2J12.1 J12.2
BTOPOI0 Hayasa. IMIUpUUEcKas U a0COMOTHAs SHTpoTHs. CBsI3b MEKIY D1320335435
AMIIMPHUYECKOI 1 aOCOMOTHOH TemmepaTypoil. OCHOBHOE ypaBHEHHE
TepMoArHaMUKH. Beraucnenue sutpormn. Teopema ['nb6ca. Bropoe Havano
JUISL HEPAaBHOBECHBIX IIPOLIECCOB, 3aKOH Bo3pacTanus sHTponuu. [{uxn Kapro.

Teopemsr Kapho. /JIex/

15 Bropoe Hauano tepMoauHaMuku. DHTponus. ClioBecHbIe POPMYITHPOBKH 7 4 JIT.1 JI1.2J12.1 JI12.2
BTOPOTro Havaja. DMOUpHUecKast U abcomoTHast SHTponust. CBsI3b MEXAY 013233 354 55
OMITUPUYECKOH U aOCOMIOTHOH Temmeparypoii. OCHOBHOE ypaBHEHHE
TepMoarHaMuky. Beruucnenue surponun. Teopema I'nd6ca. Bropoe Hauano
JUTSL HEPAaBHOBECHBIX IIPOIIECCOB, 3aKOH Bo3pacTaHus sHTponuu. [{ukn Kapro.

Teopemsr Kapho. /TIp/

1.6 Tperbe HaUaTIO TEPMOAUHAMUKH. 7 1 JIT.1 JI1.2J12.1 J12.2
TpeTbe HauaI0 TEPMOJIUHAMUKY U CIIEACTBUS U3 HETO. 013223334055
/JTex/

Paznen 2. MeToabl TepMOAMHAMHUKH

2.1 Merton TepMOIUHAMHYECKUX TIOTEHIINATIOB. TepMoInHAMIYECKHE TIOTEHITHATIBI 7 4 JI1.1 J11.2J12.1 J12.2
MPOCTBIX U CJIOKHBIX CUCTEM, CUCTEM C IEPEMEHHBIM UUCIIOM YacTHll. Merox 013223334055
IUKIIOB. /JIex/

2.2 Merton TepMOIUHAMHYECKUX TIOTEHIINATIOB. TepMoInHAMIUYECKHE TIOTEHITHATIBI 7 4 JI1.1 J11.2J12.1 J12.2
HpOCTHIX cucteM. Metoa mukinos. /TIp/ 013233 54 55
Pazgen 3. PaBHoBecue 1 yCTOHYHMBOCTh TEPMOAHHAMHYECKHX CHCTEM.
®a3oBble Mepexo/bl
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31 OO0mue ycnoBus TEPMOJUHAMUYECKOTO PABHOBECUS U YCTOMIUBOCTH. 8 JI1.1J11.2J12.1 J12.2
PaBnoBecue u ycroitunBocts romoreHHbIX cucteM. [Ipuammmn Jle-1llatenne 21320335435
-bpayna. Xumuueckoe paBHOBecHEe B TOMOT€HHOM cucteMe. PaBHoBecue
rereporeHHbIx cucrem. [IpaBuio ¢a3 ['mboca.
®da30BbIe IEPEXO/IBI IEPBOIO M BTOPOTro pona. ¥YpasHeHue Kianeiipona-

Knay3uyca u ypaBHeHus OpeHdecTa.
/JTex/

3.2 OO01u1re yciIoBUs TEPMOJIUHAMUYECKOTO PABHOBECHS  YCTOWYHBOCTH. 2 JIL.1J11.2J12.1 J12.2
PaBHOBecue u ycroituuBocTh ToMoreHHbIX cucteM. Ilpunnun Jle-Illatense 013233 54055
-bpayna. XuMndeckoe paBHOBecHEe B TOMOTeHHOH cucteMe. PaBHOBecHe
rereporeHHsIx cucreM. IIpasuno a3 I'u66ca.
®da3zoBbIe Iepexo sl epBoro poaa. Ypasuenue Kianelipona-Knaysuyca.

Mp/
Pa3nen 4. [IpumeHeHnne TepMOTMHAMUKH

4.1 TepMoauHaMKKa JUIIEKTPUKOB U MarHETHKOB. TepMoIMHAMUKa 6 JI1.1J11.2J12.1 J12.2
MOBEPXHOCTHBIX SABJICHUIH. MeTO/Ibl TIOTyueHHs HU3KUX TeMrepatyp: 3hdext 2132235435
Jxoyns-ToMmcoHa, MeToJ] aAnabaTu4ecKoro pasMarHuIMBaHUs
napamMarHeTukoB. /JIex/

4.2 TepMoauHaMKKa JUIIEKTPUKOB U MarHETHKOB. TepMoIuHaMUKa 4 JI1.1J11.2J12.1 J12.2
MOBEPXHOCTHBIX SABJICHHUA. MeTOIbI TIOyUeHHs HU3KUX TeMIiepatyp: 3¢ ekt 21320335435
Jxoynsa-Tomcona. /TIp/

Pa3nen 5. OcHOBBI HEPABHOBECHOI TePMOIMHAMHUKH

5.1 HcxoaHble non0xeHNs JIMHEHHON TeoprH He0OPaTUMBIX IIPOLIECCOB. 2 JI1.1 J11.2J12.1
YpaBHenus JokansHoro 6ananca. Cootnomenus OHcarepa, TPUHIIUI 21320335435
MHHHUMYMa IIPOM3BOACTBA SHTPOIHH. /JIeK/

5.2 HcxonHble non0xeHNs JIMHEHHON Teopry HeOOPaTUMBIX IIPOLIECCOB. 1,6 JI1.1 J11.2J12.1
YpaBHenus JokansHoro 6ananca. Cootnomenus OHcarepa, IPUHIIUT 21320335435
MHHUMYMa IIPOU3BOACTBA 3HTponuu. /Cp/

Pa3nen 6. Unast konTakTHast padoTa
6.1 WunuBunyanbHble KOHCYIBTALNH, TeKYIUH KOHTpois /MKP/ 9,4 |JI1.1JI1.2J12.1 JI2.2
010223334035

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Ot4eTsl o 3aa49aM (10 MPAKTUIECKUM 3aHITHSIM)
KonrponbHas paboTa
Bompocks! k ak3aMeHy

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAA U HHBIC MaTePHUaJIbl I Te]cymeifl aTreCcranuu

3aa4uy K NPaKTHUECKUM 3aHATUAM IpecTaBieHs! B [Ipunoxenun 1; npumep Bapuanta KOHTPOJIbHON paboThl npeacrasieH B Ponne
OILIEHOYHBIX CPE/ICTB MIPOMEXKXYTOYHOM aTTecTaluy 1o qucuuriinae "TepmoauHamuka"

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJIs1 IPOMEKYTOYHOI aTTecTaluu

Bomnpocs k sx3ameny

NSO R WD =

9.

[Ipenmert u 3amaun TJT*.

Hynesoe nauano TI*.

ITepBoe nauano TJ[*.

VYpaBHeHHS COCTOSHUS*.

TernoeMKoCTH, TepMIYecKUe KOIDPHUIHESHTHI™.

Ocnosusle T/I npoueccor™.

CrnoBecHble hopMyanpoBku 2-ro Hayana TJ[*.

DOHTponusa*, mepexo] 0T IMIUPUIECKON SHTPOIMHU K aOCOTIOTHOM.
Temnepatypa*, CBsA3b SMIIMPHIECKON U aOCOIIOTHON TEMITEpaTyp.
10. OcHoBHoe ypaBHenue T/l u ero cnencTBus™.

11. Beraucnenne surpormu™®. Teopema ['ub6ca.

12. Bropoe Hauasno TJ] a5t HEOOPATHUMBIX MPOLECCOB*.

© ®I'bOY BO «Henl 'V
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13. Tperse Hauano T/{ u ero cieacTBus™.

14. Iukn Kapuo*. Teopems Kapro.

15. T/l noTeHIHMaNbl IPOCTBIX CUCTEM™.

16. T/ moTeHIHaIbl CIOKHBIX CHCTEM*.

17. T/I noTeHIMaIbl CUCTEM C IEPEMEHHBIM YUCIIOM YaCTHII™.

18. MeToz KpyroBbIX IIPOLIECCOB™.

19. O6mue ycnosus TII paBHOBecus™.

20. YcnoBust paBHOBecHUs 1BYX(a3HOH OJJHOKOMITIOHEHTHOH CUCTEMBI.
21. YcrnoBusi yCTOWIMBOCTH paBHOBeCHs ogHOpoAHOH cucteMsbl. [Ipunamum Jle -Illatense - Bpayna.
22. PaBHOBecue rereporeHHbIx cucreM. [TpaBuiio ¢as ['n60ca.

23. XumMudeckoe paBHOBECHE B OJTHOPOIHOM cHCTEME.

24. TennoBoe wWOHM3aIMOHHOE paBHOBecue. Popmyina Caxa.

25. Knaccudukarms $pa3oBbIX IEPEXOIOB.

26. Ypaeuenue Kunneiipona-Kiaysuyca.

27. YpaBueHnus JpeHpecra.

28. T AMANEeKTPHUKOB.

29. Tl MarHeTHKOB.

30. TJ] HOBEpPXHOCTHBIX SIBIICHHH.

31. Meroabl OTydeHUsT HU3KUX TEMIIEPaTyp

32. UcxonHble MOJIOKEHUS JINHEHHOM TEOpUH HEOOPATUMBIX TPOLIECCOB.
33. YpaBHeHHUs JIOKAIBHOTO OallaHca.

34. CoorHomurenus B3aumHocT OHcarepa.

35. IlpuHIMn MUHAMYMa TIPOU3BOICTBA SHTPOIIHHL.

HpHMeanHe: *OTMEUYEHBI BOITPOCHI, BXOIAIIUE B CITMCOK BOIIPOCOB KTCOPETUYECCKOI'0O MUHUMYMaA» .

6.4. Kputepuu oneHnBaHus

Texymuid KOHTPOJIb TEOPETHYECKUX 3HAHUI U TPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKUX 3aHATHIX B BUIE
KOHTPOJILHOW paboTHI, a TakKe B BUJIE OTYETOB IO TeMaM MMPAKTHYECKUX 3aHATHH, KOTOPBIE CTYAEHT ClIaeT B TEYCHHE CEMeCTpa.

1. IToceeHue JIEKIUOHHBIX 3aHATHIA. MaKCUMAaIbHbBIH PEUTHHIOBBINH 0a/T=6.

2. IIpakTudeckue 3agaHust

2.1. Ilocemenne MpakTHIECKUX 3aHATHH. MaKkcMaIbHBIN peHTHHTOBBINA Oarn=3.

2.2 Cpauva 3azau o teme «TemnoTa u paboTa. YpaBHEHUs COCTOSHUS. MaKCUMaNbHbII peHTUHIOBBIN Oamn=7.

2.3 Cnaua 3ama4 o teme «IlepBoe Havano TepMoANHAMUKHU. TEmI0eMKOCThY». MakcUMalIbHBIN pEHTUHTOBBIN Oay=7.

2.4 Cpava 3azau o teMe «BTopoe Havaso TepMoAMHAaMUKU. Beraucnenne sHTponum». MakCUManbHbIH pedTHHIOBBIN Oann=7.
2.5 Cnaua 3a1a4 mo teme «MeTobl TEPMOTUHAMUKIY. MaKCUMaIbHbIH PeUTHHIOBBINH 0amT=7.

2.6 Cnaga 3azau o Teme «PaBHOBecHe U YCTOMYHMBOCTb TEpMOANHAMUYECKUX cucteM. Da3oBble mepexoabl». MakcuMabHbIN
peHTHHTOBBIN OamT=7.

2.7 Cnauva 3aia4 1o teme « TepMoJIMHaAMUKa pa3InYHbIX CUCTEM». MaKCHUMalbHBIA peHTHHTOBBIN Oain=7.

3. KonrposnpHas pabora no teme «Havana u MeTo/1pl TepMOAMHAMHUKIY». MaKkcUManbHbIA peHTHHTOBBIH Oann=9.

Htoro: 60 6anoB

OT4eT 1o 3a/jauaM MoIpa3yMeBaeT pelleHHE 33/1a4 U3 MPEAJIOKESHHOTO CIUCKA 33/1a4 K TUCHUIUIMHE U YMEHHE OOBSICHUTD XOJ1
pemenus 1-2 3axa4 u3 TEMEI.

CryneHT noiay4aer:

7—6 GamtoB B TOM ciydae, eciu perieHo >80% 3a1ay, cTyieHT 00BsICHSAET pellIeHne 3a/1a4, TeMa cJJaHa BOBPEMS;

5-3 Gannos, ecnu pemeno >80% 3aaav, CTYACHT OOBSCHSACT pellIcHHE 3a/1a4, TeMa CAaHa HE BOBPEMS;

3-1 6an, ecnu pemiero <80% 3amady, CTYACHT OOBSICHSET PEIICHHE 3a/1a4, TeMa C/IaHa HE BOBPEMSI.

Ha xoHTponsHO paboTe CTyAeHTY NpeuiaraeTcs pemuTh TpH 3anaun. KoHTposbHas paboTa, BEITOTHEHHAS CTYIEHTOM, OIICHUBAETCS
1o 9-Tu GasbHOM IIKaJie, PYKOBOJCTBYSCH MTPU 3TOM CJICAYIOIIUMHU KPUTCPHIMU:

CTyneHT nory4aert:

9 6aIoB, €CITM MPABUJIBHO U C MOSICHEHUSMH PEICHBI TPH 33]1a4H;

8-7 6ayutoB, €CITH PEIICHBI TPH 3aJa4H, HO €CTh OLIMOKHY,

6 6ayuIoB, €CITU MPABUJIBHO U C MOSICHEHUSIMHU PEIICHBI JIBE 33/1a4H;

5—-4 Gamna, eciu pelIeHs! ABe 3a7a9, HO €CTh OIINOKH;
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3 Gasua, eciiu pelieHa oJlHa 3a/1aya;
2—1 Gan, eciy YaCTHYHO pellieHa OJTHA 3a1a4a.

Ecnu cryneHt 3a Bpems paboThl B cemecTpe Habpai 55—60 0annoB, OH 0CBOOOXKIAETCs OT PEIICHHS 3aa4H Ha SK3aMeHeE.

Ecnu cTyneHT 3a Bpemst paboThl B ceMecTpe Habpas MeHee 25 0aiioB, s Hero 3K3aMeH MPOXOINUT B Ba dTana. Ha mepBom sTame
CTYJCHT BBITIOJIHSET TecT U3 10 BonpocoB. Kax/iplii paBUIIBbHBIN OTBET olleHHBaeTCs B 3 O0asuia. YToOsl TeCT ObLI 3a4YTEH, CTYICHT
JIOJDKEH JIaTh MPaBUIIbHBIC OTBETHI MO KpaiiHel Mepe Ha 6 Borpocos u3 10. Ha BTopoM 3Tarme cTyAIeHT 0TBeYaeT Ha BOIPOCHI
9K3aMEHaLIOHHOTO Ouiera.

DK3aMEHANMOHHBIH OUIIET COACPIKUT JIBA TEOPETUIECKHUX BOIIPOCA U 3a/1a4y.

3a OTBET MO YK3aMEHALMOHHOMY OMJIETY CTYAEHT MOIydaeT:

40-35 6anoB, eClli OH IEMOHCTPUPYET OTIIMYHOE 3HAHHE MaTepHalia, Kak JICKIIMOHHBIX 3aHSATUH, TaK U TeM, BHIHOCUMBIX Ha
caMOCTOsITETIbHOE 00yUEeHHE, OTBETHI Ha 00a BOIIpoca OuiieTa, BOCIPOU3BEAs COOTBETCTBYIOIINE MATEMAaTHUECKHE BBIKIIAIKU U
JIOTUYECKHE PacCyXIICHHU, 3a/1aua MOJTHOCTHIO PELIeHa, CTYJCHT MPABHIBHO 00OCHOBBIBACT PEIICHHE.

35-25 6amoB, ecii CTYACHT TBEP/IO 3HACT yu4eOHO-IIPOTPaAMMHBIN MaTepuall, [PaMOTHO H IO CYIIECTBY M3JIaraeT ero, Ho IpH 3TOM
JTOMTYCKAIOTCSI HETpyOble OMIMOKH MPH BbIBOIE HOPMYI U PEIICHUH 3a1a41 WM OTCYTCTBYIOT HEKOTOPBIX JIEMEHTOB BBIBOJIA.
25—10 0ansoB, eciu 3HaeT «TCOPETHUCCKHI MUHUMYMY, T.€. OTBeYaeT Ha 0a30BbIH BOIPOC M 3HACT OCHOBHBIC MOHATHS, COOTHOIICHHS
(Ge3 BBIBOJIA), HA3BAHKE M CMBICII (PU3UUECKUX BEJMUUH 10 JPYTUM BOIIpocaM OuiieTa.

ABTOMaTHYeCKasl OLIEHKa "yJOBIETBOPUTEIBLHO" BhICTaBIAeTCA 3a 51-60 Oainos (6a/uisl TeKylLIel aTTeCTalUN).

Hrororas orenka "otau4Ho" BeicTaBisercs 3a 91-100 6ayios;

Hrorosas orenka "xoporiio" BeicTaBisieTcs 3a 71-90 6amios;

Wrorosas onenka "ynoBieTBOpuTesbHO" BhICTaBsiercs 3a 51-70 Gaos;
Urorosas orenka "HeymoBineTBopuTeabHO" BEIcTaBisieTcs 3a 0-50 6amios.

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOLY JIS)

7.1. PexoMenxyeMasi quTepaTtypa

7.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTENIN 3arimaBue WznarensctBo, ron| Pecypc
JI1.1 |Pymep 1O. B., PeiBkuir | TepMouHaMuKa, CTaTUCTHYECKAs (PU3MKA U KHHETHKA: yueOHOE Mocksa : Hayxka, 9BC
M. II. nocobue 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.2 |bazapos . I1. TepMorHAMUKA: YUeOHHUK JJISI CTYJICHTOB By3a Mocksa: Beiciias

mkosa, 1983

7.1.2. JlonoaHuTeIbHAS IUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [AncemsMm A. 1. OCHOBBI CTATUCTHYECKOW (DU3UKU U TEPMOJUHAMHKH: MOHOTpadus |Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=479541) Hayka|l naBHast
penakuus Gpusnko
-MaTeMaTu4ecKon

nureparypsl, 1973

J12.2 3agauu 1o TepMOJIMHAMUKE U CTATUCTUYECKOH (hr3nKe: HaydHas Mocksa : Mup, OBC
nuTepaTypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)

7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHMKAIMOHHOI ceT "MHTepHeT"

D1 |Jlans [DnekTpoHHSBIH pecypc] : ameKTpoHHO-0ubmoTeunast cucrema (OBC) / u3narensctso Jlans. — URL: http://e.lanbook.com/

32 |YHuBepcurerckas OMOIMOTEKa OHIAKHH [ DJIEKTPOHHBIN pecypc] : anekTpoHHO-0ubmnoTeynas cucrema (O6C) / OO0
Jupexrmenua ITa6mummur. — URL: http://biblioclub.ru/
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33  [¥Opaiit [OnexkTpoHHSBIH pecypc] : 31eKTpoHHO-O0ubmroTeuHast cucrema (3bC) / uznarenscrso FOpaiit. — URL:
https://biblio-online.ru

D4 |Znanium.com [DekTpoHHbIH pecypc] : anekTpoHHo-0ubIoTeuHas cuctema (OBC) / Hay4uHo-n3matenbekuii ueHTp
HNH®PA-M. — URL: http://znanium.com/

D5 |eLIBRARY.RU [DnekrpoHHsblit pecypc] : anekTponHas 6ubnuoreka / Hayu. snekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 llepeyenb nHGOPMAIIUOHHBIX TEXHOJIOTHI

7.3.1 IIporpaMMHoe obecnedeHne

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayuyHoH OubnroTeku Yenl'Y [OnexTponHslid pecypce] : 6a3a qannbix / Yensb. roc. yn-T. — URL:
http://library.csu.ru/ru/ - Yensi6unck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaisl
American Physical Society : caitr. — URL.: http://journals.aps.org/about — 3. anri. — Pesxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHTETA. —
TeKcT : 2IEeKTPOHHBIN.

3. Web of Science : mymsTuanciuuimHapHas peepatuBHas 6a3a JaHHBIX / KoMIaHus Thomson Reuters. — Pexum goctyma: s
3apeructpup. nonb3osareneit Uenl'V. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctyna: s
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 3meKTpOHHBIH.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — 3. anri. — PesxxuM ocTyIma: ist 3apeTuCTpup. mojb3oBareneit Yenl'V. —
TekcT : 2eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOAY JIS1)

HHH peajim3anii JUCHUILIMHBI UCTIOJIB3YHOTCH y‘IC6HI>Ie AYOAUTOPHUHU IJI TPOBCACHUA 3aHATUH JICKIITMOHHOT'O TUIla, CEMUHAPCKOI'0O
TUIA, TPYNIIOBBIX U UHAUBUAYAJIbHBIX Koncynmaum‘/’l, TCKYLIETr0 KOHTPOJIA U HpOMe)i(yTO‘iHOI}’I aTTeCTallMu, a TaKXKC NNOMCIICHUA JJIA
CaMOCTOSITENIbHOU pa60TBI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIIEIIMAIU3UPOBAHHON MEOEbI0 M TEXHHUECKUMHU CPEICTBAMU O0YYEHUS - MYJIbTUMEIMHHBIM
obopynoBaHueM (3KpaH, HOYTOYK, TPOEKTOP, KOJOHKH).

Jlnst mpoBeneHus 3aHATHH JIEKI[OHHOTO TUIIA IIPeUIaraloTcss HabOphl IeMOHCTPAIIMOHHOTO 000pYIOBaHNS H y4eOHO- HATIIAXHBIX
noco6uil (MyJIbTUMEIUHHBIE IPE3CHTALUH).

Hcnonesyrotest ayauropust Ne205 - yuranbhbiii 3a51 Ne3 (yueOHbIit kopryc Nel) u aynutopust Ne206 - 35eKTpOHHBIN YHUTATIBHBIH 34T
(crienanu3upoBaHHbIil MenualeHTp) (yueOHbIi kopiyc Nel) u1st caMOCTOSTENBHOM paboThI CTYACHTA, OCHAIIEHHBIC TIEPCOHATLHBIMU
KOMITBIOTEPaMH, MyJIbTUMEANHHOM anmaparypoil. B aymuropusx odecriedeH TOCTYII K pa3IndHON CIPaBOYHOHN JIHTEpaType,
SHLUKIIONE UM, OMOInOrpaduuecKuM U IMOJTHOTEKCTOBBIM 0a3aM JJaHHBIX, MHGOPMalMOHHEIM pecypcaMm «HTepHET».

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHHUIIVIMHBI (MO/Y JIS)

OcBoeHue cofepxanus ydeOHOM AUCHUIIMHBL « TepMOJMHAMUKAY OCYILECTBIIAETCS Ha JIEKIUAX, IPAKTUUECKUX 3aHATHSX U B
MPOIIeCcCe CAMOCTOSATENLHON YUeOHOH JeITeIbHOCTH CTY/ICHTOB.

JlexMOHHBIE 3aHATHA 00€CIEUUBAIOT TEOPETUUECKOE U3yUeHHE TUCHUIIIMHBL. OCHOBHBIMU METOJAMU O0y4EHHS SABIISIOTCS
nH(OPMALIOHHO-00BACHUTEIBHBIN U TpoOIeMHbIH. Ha nekuusax unaraercs OCHOBHOE COAEPKAHUE TEM NPOTrPaMMBIL, IPOBOAUTCS
aHaJIM3 OCHOBHBIX IIOHATUH U pacCMAaTPUBAIOTCS IPUMEPBL.

JIeKIMOHHBIN MaTepHal SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOCHUS yueOHOM aucimIuinHbl. Ero obs3arensHo
HEO0O0XO0IUMO JOIOJIHUTh MATEPUAIOM OCHOBHOU U JIOIOIHUTEIBHON JINTEPATYPHI 10 TEME.

IMpakTH4eckue 3aHATH CIIYXKAT U1 3aKPETUICHUS TEOPETUUECKUX OCHOB, U3JIaraeMbIX B JICKIMAX. Ha mpakTHUecKnX 3aHATHAX
00ydaeMble OBJIaI€Bal0T OCHOBHBIMU METOJAaMU U IPHEMAaMU pelleHus 3aaad. Jis npoBeJeHusl TEKYLEro U IPOMEKYTOUHOIO
KOHTPOJISI IPOBOAUTHCS KOHTPOJIbHAS Pad0Ta M 3aIlUTHI 33124 10 KaXI0H TeMe MPaKTUUSCKUX 3aHATHH. 3almra 3a1a4 TO TeMe
NOJpa3yMeBaeT pellieHne 3a1a4 U3 MPEAI0KeHHOTO CITUCKa 3a/1ad M yMeHUe 00BICHUTH X0 pemenus 1-2 3agaq u3 rembl. Cucrema
KOHTPOJIBHBIX MEPOIPHATHII TOJDKHA 00ecTIeunBaTh 00BEKTHBHYIO OIIEHKY 3HAHUH M HaBBIKOB CTYJCHTOB, CIOCOOCTBOBATh
MOBBIIEHHIO () (HEKTUBHOCTH BCEX BUOB YUEOHBIX 3aHATHMH, BKIIOUasi U CAMOCTOSTEIBHYIO PaboTy.

BakHBIM MOMEHTOM IIPU U3YYCHUH JIF000H TUCIUIIIMHEL SBISETCS OPTaHU3aIHs CAMOCTOSTEIBHOM PaOOTHI.
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[Tpu ocBoeHNM MaTepHualia He ClielyeT CTPEMUTHCS K MEXaHMYECKOMY 3alIOMUHAHUIO PUBEICHHBIX ONpeieiIeHui, popMyIMpoBOK 1
MIOJIO’KEHNUH, ecin TpeGoBaHus K Bam mpsMo He yKa3bIBaloT Ha 9T0. BroiHe 3¢ GeKTHBHON MOKET 0Ka3aThCsl MOIIBITKA HOHSTh CYTh
SIBICHHS, BBIPa0OTATh CBOE OTHOIIEHHE K HEMY, ONUPAsCh HA MaTepUall, CO/IepKallluiics B peKOMEHI0BaHHOM uTepaType. Takxke
PEKOMEHIyeTCsl PABHOMEPHO PAcIpeessiTh Harpy3Ky CaMOCTOSTENFHOTO 00YIeHH s B TEUCHUE CEMECTpa.

B ciyuae npuMeHeHHs Tipy 00YYEHHUH AUCIUIUINHBI JIIEKTPOHHOTO 00YUYEHHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI
obmieHre 00yJarOIUXCsl ¥ TIPETIOIaBaTe sl OCYIIECTBIISCTCS B PEXKUME PEalbHOTO BpeMeHH (OHJIAH-TIeKIMH (BeOUHApI), YaThl,
BH/IC0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEeMEHH (CHCTeMa TucTaniionHoro ooydenus Moodle, MS Office365, dopymsr,
SIIEKTPOHHAS [I0YTA U JIP.).

[Tpu oGy4eHun JHIl C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbSI AIEKTPOHHOE 00y4deHue, TUCTaHIMOHHbIE 00pa3oBaTebHbIE
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepead MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanu3anus TUCIUILTHHBI ¢ TPUMEHEHHEM 3IeKTPOHHOTO 00ydYeHHs, IUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOIOTHI (Hanee — D0,
JOT) ocymectBisercs Ha ocHOBaHUU «I10/10KEeHUS 0 peanu3alyuy OCHOBHBIX U AONOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOrpaMM ¢
HIpHMEHEHUEM JIIEKTPOHHOTO 00YUeHNMS U AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (heiepambHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTENIbHOM YUPEXKICHUH BhICIIEro o0pa3oBaHus «HenssOuHCKull rocy1apCTBEHHbIH YHUBEpCUTET», «IlonosxeHns
0 TOpsIKe 3a4eTa 00yHaOIIMHCS IT0 OCHOBHBIM ITPO(eCcCHOHAIBHBIM 00pa30BaTENbHBIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3ALUIX, OCYIIECTBIIIONINX 00pa30BaTeNIbHYIO JeITeIbHOCTD, YUeOHBIX
IpeIMeTOB, KypCOB, TUCIHINIAH (MOIYNeH), IPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmarronHo-o6pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3zanuu 00pa3oBaTeNbHON AesTensHOCTH ¢ puMeHeHreM D0, JIOT MoryT npUMeHATh KOMIIOHEHTBI, HE BXO/SIINE B IEPEUCHB
JIEKTPOHHON MH(POPMAILIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSIMMU 3/10POBbSI

OcBoeHNE MUCHUILTHHBI HHBATHIAMH W JIUIIAMH C OTPAaHHYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI OCYIIECTBIIICTCS C HCIIOTb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEHHI0 WHBAIMIOB W JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSAMH 370poBbs Uenl'V mo 3ampocy oOydaromerocs
(MOOMIIbHBIE CHIELMAbHBIE TEXHUYECKUE CPEACTBA [UIS JIMIl C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
MH(POPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOxomuMocTH Ui OOYHAIOIIMXCS C HAapyIIEHUSMH 3peHHMs Ha pabouyMx MecTax Ui IPOBEACHMS HNPAKTHYECKUX HIIH
71abopaTOPHBIX 3aHATHH yCTaHABIMBACTCS CIICNHANBHOE MPOrpaMMHOE obecredeHHe (IporpaMMa pedeBOH HABHUTAIlMM, PEUEBBIC
CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHble aynuropun obecrieunBaeTcsi OECIPENSTCTBEHHBII HOCTYI Al 00y4YaloUMXCsl ¢ MHBAIUAHOCTBIO U C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pOBbs. B ka0t ayauTopun, rae o0yqaroTCs MHBAIHIBI 1 JIMIA ¢ OTPAHHICHHBIMU BO3MOXKHOCTSMH 3JI0POBBS,
IIPeyCMaTPUBAETCs COOTBETCTBYIONIEE KOJTUYECTBO MECT JUIsl OOYUAIOLIUXCS C YIETOM HapyIIEHUH UX 30POBBSL.

Jlnst ocBOSHNMS TUCIUILTHHBI HHBATHAAM 1 JIUIAM C OTPaHHIEHHBIMH BO3MOKHOCTSIMH 3I0POBbS IPEJOCTABIACTCS JOCTYH K TEYaTHBIM
HCTOYHMKAM, UMEIOIIUMCS B HayuyHOH 6ubmnorexe Yenl'V, ¢ moMOLIBIO CHIEIMAIBHBIX TEXHUUECKUX CPEJICTB; HOCTYI € IOMOILIBIO
CTIENMANbHBIX TEXHHYECKHX M INPOTPAMMHBIX CPEICTB K AJICKTPOHHBIM HCTOYHMKAM, NPEACTABICHHBIM B ()OpME 3IEKTPOHHOTO
JokyMeHTa B poHze HayuyHOH OnbaroTeku Yenl'Y wim 371€eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

V4eOHO-METOJUIEeCKHe MaTepHabl AT OOYJalOMUXCS U3 YHCNa WHBAIUIOB M JHI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMHU 3I0POBBS
MPEOCTABISIIOTCS B opMax, alalTHPOBAHHBIX K OTPAHUUYCHUSIM UX 310POBbSI U OCOOCHHOCTSIM BOCTIPUATHS HHPOPMALIHH.

JI1s MHBAIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310POBbsI OCBOCHHE JUCLUIIMHBL MOXKET ObITh YACTUYHO MU IIOJHOCTBIO
OCYIIECTBIICHO C UCIOIb30BAaHUEM ANCTAHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOIOTHH.

IIpu mnpoBeneHUM NPOMEXYTOUHOH aTTeCTalMM IO JAUCLUIUIMHE OOY4YarolMMCS C UHBAJIUIHOCTBIO U C OIPAHUYEHHBIMH
BO3MOKHOCTSIMH 3JI0POBBSI 00ECIIEUMBAETCS MO HX 3asBJICHUIO NPENOCTaBICHHE B JOCTYHMHOH (hopMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIbHBIX OCOOCHHOCTEH MHCTPYKLMU O IOpSAKE IIPOBEICHUS IMPOMEXYTOUHOM aTTeCTallld, OLEHOUYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/laHus (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mmpudrom bpaiing, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHMyu MpoLEeRypHl OLICHUBAHUS PE3yIbTATOB 00YUEHHSI HHBAIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBBSI
peaycMaTpUBAETCs HCIOIb30BaHUE NIpeocTaBieHHbIX Yenl Y uan coOCTBEHHBIX TEXHUUECKHUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C
UX UHOUBUAYaJbHBIMH OCOOeHHOCTSIMU. [Ipn HE0OXOOMMOCTH MHBAJIMAAM M JMILAM C OPAHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBS
HPEIOCTaBIIeTCS JOTOIHUTENBHOE BpeMs JUIS OATOTOBKH OTBETA HA 3aJlaHUs, IPOLEIypa OLCHUBAHHS PE3yIbTaTOB OOYUCHUS 10
JICIIUIUIMHE MOXKET IIPOBOAUTLCS B HECKOJIBKO ITAIIOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

[IpakTuueckoe 3ansarue 1. PaGora u Tensiora. YpaBHeHHsI COCTOSTHUIA

Ouenutsb padoty ucnapenus 1 Mosst Boabl pu nepexoze e€ B map npu t=100°C u HopmaabHOM
JTaBJICHUU.

Haiitu pa®oTy ueanbHOTO Ta3a npu aauadarnyeckoM pacpeHun oT Vi 10 V. Jlanbl Takke
HavyaspHas Temneparypa T u mokasarenb agualdarsl.

Haiitu paboTy npu n30TepMHUECcKOM paciupeHuu raza Ban—nep—Baannsca.

[Tokazare, 4to nuddepeHraaIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZA,dai

1

HC ABIACTCA IIOJIHBIM ,Z[I/I(l)(bepeHHI/IaJ'IOM OT COBOKYITHOCTH HE3aBHCHMBLIX IIapaME€TpPOB,
OIpeaAcCIArOIMnX COCTOAHUC CUCTCMBIL.
YCTaHOBI/ITI), YTO AJIA HpOCTOﬁ CHUCTEMBI CIIPAaBCAJIMBBI TOXKACCTBA:

2)(2)- ()2 2) -
da )\ o4), ~\o4)\éa)\oT), ’

1 (oV
IToka3zarp, 4TO CBS3b MEXAY TEPMUUECKUMU KO3 PUIIMEHTAMH paCTSHKEHUST X = 7 8_T
0 p
1({oV 1 (op
cxarusl, S =——| — | W yOpyroctu ¥ =—| —— | MOXXHO INPEIACTaBUTh KaK & = poﬁy.
K) ap T pO aT vV

ITomyuuTs IpUBENEHHOE ypaBHEHUE COCTOSIHUS ra3a Ban-nep—Baanbca u rasa beptio.

[Ipaktueckoe 3austue 2. [lepoe Hauao TepmonnHamuku. OnpeaeneHue TenJa0eMKoOCTel

1.

p—

IPH Pa3JIHYHBIX MpoLeccax

JlokazaTb, 4TO TEMI0BOH 3 PeKT XUMUUECKONH peakluy, MpoTekatomeld npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUN, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMU PEarupyrollnuX BELIECTB.

Haiitu C b C, 15 uaeanbHOro rasa.
Haitn C, — C,, nnst rasa Ban-nep-Baasbca.

Haiitn ynenbsHy0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMIEalbHOTO rasa B CIEIyIOUX Mpoleccax: a)plV’ = const,

0) sz = const, B) pP_ const.
V
UzBectHO, uto C, = a(V)T 3 . Kakoe KOJIMUECTBO TEIIOTHI HYXXHO TIepeaTh CUCTEME, YTOObI

Harpets e€ nzoxopuuecku ot 1, 1o 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMy?

[IpakTueckue 3ansaTus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhrunciieHue SJHTponum\

Moryrt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Tasza CBS3aHbBI

2
cooTHoueHuem: pV = EU . Haiitu ypaBHeHue aguabarel B IepeMEHHbBIX pP-V.
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b

B wu3obapuueckoMm mporecce TeMmIeparypa HJI€allbHOTO rasa yBenuumiach BiBoe. Kax
W3MEHWUJIACh SHTPONHUS?
Haiitn usmenenue saTponuu raza Ban—naep-Baansca npu nepexone 7.V, — 71,.V,.

Tepmuueckuit K03(GUIMEHT paclIMpeHust « Ui BoAbl B mHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIWYMHOW oOTpuuareinbHoW. HarpeBaercs wiaM oxjaxkJaeTcss BOAa IIpH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu pabGoty naeanpHoro rasa B nuxie KapHo. M3BecTHbI TeMieparypa XOJIOJWJIbHUKA U
Harpesaress 1 MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ uaeanbHbIM Ta30M pas3/ielieH NEeperopoiKoil Ha JABE PaBHbIE YacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs MO vV MoJiel rasa mpu temmeparype T. Ilokazars, 4yTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHHUS SHTPOIIMH HE POU30HIEeT.

[Toxa3zarb, uto eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBI UMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

Wssectna suranemus: H= H (S,p). Haiitu S, = _Lfov

vier )’
3
N3BecTHa cBOOOIHAS SHEPTHsI HEKOTOPOH CUCTEMBI: F' = _ERT hl[a(V)T ] Haiitu C), .

N3Becten norenuuan ['nb06ca HEKOTOPOH CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).
Haiitu TepMudeckoe U KaJopHuecKkoe ypaBHEHUs cocTOosiHUS. Kakoll cucteme cOOTBETCTBYET
naHHbIi noreHnuan? Kakos ¢pu3ndeckuit CMbICI TOCTOSIHHOM a?

[TonyuuTs BelpaskeHHE Ui SHTAIBIMU | MOJIS UI€alIbHOTO Ta3a.

3anucarb cooTHoUIeHHe MakcBeiuia Jiisl TEpPMOAMHAMUYECKOrO NIOTEHIUaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIIOTCS 3HTansnus H u naBnenue p.

MeToa0M HUKIIOB YCTAHOBUTH 3aBUCUMOCTh JIaBJICHHUS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TomyuuTs sHEpruto [enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 V, MOJIEH OTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenue sHepruu [enbmronbna npu M30T€pMHYECKON

muddy3uu raza.
[lpn HU3KOH TeMIepaType SHTPOMUS SJIEKTPOHHOTO Ta3a B MeTajulaX IMpOMOpIHOHAIbHA

Temneparype. HallTu TemMneparypHyro 3aBUCHMOCTb pasHOCTH Temoémkocted C, - C,, .

Ykazanue: He 3a6b18a12me, umo e6ce e6blpassiceHus ons mepmoduHaMuquKux nomeryuanloes

1.

HeoOX00UMO 3aNUCHIBAMb 8 COOCMBEHHBIX NEePEeMeHHbIX.

[Ipaktruueckoe 3ansatre 6. PaBHoBecue U ycTOHYUBOCTH. Pa30BbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHs] HW30JIMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (pa3bl.

Hunmueap, pas3mesieHHBIM JIETKO CKOJB3SIIIEN IEPEropoAKO Ha JBAa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMmocrar. Haitu ycnoBus
paBHOBECHS.

Haittu umcno monein nomucroro Bomopoxna HI mpu paBHOBECMM B XMMHUYECKOW pEAKLHHU
H, +1, =2HI . VI3BecTHBI NOCTOSAHHAA peakuuu K, M Ha4aabHOE YUCIIO MOJIEH BOJOpOAA U

Hona.



4. B xakoil MPOMOPILHUHU CIEAYET CMEMIaTh a30T W BOAOPO, YTOOBI MOTYYUTH HAWOOIBIIHUN
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jlns NBYXKOMIIOHEHTHOM CHCTEMbI (HalpuMep, BOAA W IOBApEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCS B PABHOBECHH M KAKOBO OYJIET IIPU ATOM YHCIIO
cTeneHeit cBo0ob1?

6. U3ecTHbl TemnoeMKkoCTh mapa C, yaenbHas TEIIOTA WCIApeHus, Temmneparypa. Haitu

TEIJIOEMKOCTh HACBIIIEHHOTO Tapa.
7. HaiiTu 3aBUCHUMOCTb OT TeMIIepaTypbl YAEJIbHON TEIJIOTHl UCHApEeHUsl Ha KPUBOW HCTIapEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHIX CUCMEM HeoOX00UMO
peuams, Ucxoos U3 0OWUX YC08ULL MEPMOOUHAMULECKO20 PABHOBECUSL U YCINOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bemuucmurs C, —-C, npus MOJSIPHOTO W HEMOJSPHOTO JUAJIEKTPUKOB. 3aech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsl, P-monsapu3anusi AU3IeKTPUKOB.
Haiitu renmoemkocts C, u C;, paBHOBECHOT'O U3JIy4EHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IMOAUYUHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHCPTHUA HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpH IMOCTOSTHHOM TEMIICPATypC.

4. Haiitm wu3MeHEHHE TEMIICPATypbl IIpHU aI[I/Ia6aTI/I‘ICCKOM HU3MCHCHHUHU HAIIPAXKCHHOCTH
QJICKTPUYCCKOI'O ITOJIA AJIA MOJIAPHOro U HCIIOJAPHOIO ANIJICKTPUKOB.

5. Honaraﬂ, 4YTO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAHUTHOTO H3JIYUYCHUSA p PABHO TPETU

U
IUIOTHOCTH €T0 SGHCPIruu U = V , [IOJIY4YUTh TEMIICPATYPHYIO 3aBUCUMOCTD u=u(T)

6. Haiitu TeruioBoii 3 (HeKT N30TepPMUIESCKOTO BO3pACTAHUS HAPSKCHHOCTH MATHUTHOTO TTOJIS
ot 0 1o H g naeanbHOro napaMarseTHka.
7. Haiitu remneparypy uaBepcuu 3pdexra [Ixoyns — Tomcona st raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHHUH, KOTOpbIe ObUIN C/IETaHbl Ha JIEKLIUU.
8. HaiitTu u3meHeHne Temneparypsl pe3MHOBOTO JKI'yTa MPH €ro anabaTHIecKoOM pacTsHKEHUU
otT [, 1o [,. YpaBHEeHHE COCTOSHUS KIyTa
1Y (1, Y

f=AT ETERE rae A= const >0, f- cuna, c KOTOpOH pPacTATUBaeTCs XKIYT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0aHHou meme camoe 21asHoe — ONPeOelUumsy, KaAKoll
napamemp 051 OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [l 9Moe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemol OAHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoouHamuyecKue ypagHeHust MONCHO
RUCATND 8 HYIHCHBIX NePEMEHHBIX.



24.03.03 BaanucTuka U THAPOA3POJMHAMMKA, HANPABJEHHOCTD (Mpoduiab) «banancTuka u
ruapoaspoanHamMukay, PI1J] mo nucunnaune « Tepmoannamukay, 2025 rox Haéopa, ounas gpopma
o0y4yeHust

IIpopexTop no yuebHoi paboTe yTBepxkaeHo 24.02.25 A.A. Canamaros

Y4eHbIM coBeTOM (hru3ruecKoro GpakyabTeTa

[porokon 3acenanust Ne 05 ot 06.02.2025

IIpencenarens YdyeHoro copera
¢uzmueckoro ¢axynpTeTa COTJIaCOBaHO M.A. 3arpebun

3acenannem kadeapsl o0meil U TeopeTndyeckoi GpuznKu
[Ipotokon 3acenanus Ne 04 or 30.01.2025
3aBenyromuid kadeapoi COTJIACOBAHO A. E. Maiiep

ABTOp (COCTaBUTEIID) O. B. EperHoBa

Crtpykrypa paboyeil mporpamMmsbl cooTBeTcTBYeT npukasy pekropa ®TbOY BO «Yeal ¥V» ot «13»
anpeis 2021 r. Ne 247-1
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