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AHHOTANMA

DTOT Kypc JIEKIUH MOCBAIIECH Ipo0JieMe ONMCaHNs TEPMOIUHAMUYECKUX CBOWCTB Pa3IMYHBIX MaTepPHaIoOB BO
BCEM MHOTr0OOpa3Wu COCTOSHUI, NOJy4aeMbIX IpM BAapbUPOBAHMM BHEIIHUX YCJIOBHUH (IaBICHUH,
TEeMIIepaTyp) B LIMPOKUX IpeAenax. 3HaHHE TEPMOJMHAMHUYECKUX CBOWCTB MaTepHaloB TpeOyercss Hpu
peIIeHu MHOTMX 3a4ad (U3UKM BBICOKMX IUIOTHOCTEH OHEPrHH IyTeM YHCICHHOTO MOAEIMPOBAHUS
IIPOLIECCOB, B KOTOPHIX TakWe IUIOTHOCTU 3HEpruu npocrturatrorcs. Hampumep, npu B3aumoneicrsuu
MHTEHCUBHOIO JIA3€PHOTO W3IYyYEHUS WM ITyYKOB BBICOKOOHEPTETHUECKUX YAaCTHI[ C BEIIECTBOM, IIPH
BBICOKOCKOPOCTHOM COYAApPEHUH Tell, IPH JIEKTPUYECKOM B3pPbIBE MPOBOIHHUKOB. PemeHne monoOHbIX 3amad
OCHOBBIBACTCS HA CUCTEME YPAaBHEHUH, BBIPAYKAIOIIUX 3aKOHBI COXPAHEHUSI MACChl, UMITyJIbCa U dHEpruu. Jis
TOTO YTOOBI 3TA CHCTEMA CTajla 3aMKHYTOH, HEOOXOMMO €I11e OIHO ypaBHEHHE, KOTOPOE COOTHOCHUT JaBJICHUE,
BHYTPEHHIOIO DHEPTHUIO U TUIOTHOCTH BELIECTBA APYT C IPYTOM, T.€. ypABHEHHE COCTOSHUS.

Ha nexnusx paccMaTprBarOTCsl MOZAENH, KOTOPBIE MPUBJIEKAOTCS 7Sl ONMMUCAHMUS COCTOSHHUN TBEPAOTENBHOM,
XKHJIKOW W ra30BOH (a3 BemecTBa. BHuManue ynensiercs obuieMy aHanu3y (a3oBOil quarpaMMebl, OMACAHUIO
METacTaOWIbHBIX COCTOSHUI M TpaHHUI YCTOMYMBOCTH TEPMOAMHAMUYECKOro paBHOBecus. OOCyXKIaroTcs
CIIOCOOBI HKCIIEPUMEHTANIBHONW IPOBEPKH TEOPETHYECKHX MOAETIEeH ypaBHEHUH COCTOSHHS B ILIMPOKOM
JMana3oHe JaBIeHUH U TeMmeparyp. M3maraorcs 0CHOBBI METOAOB H3YUYEHHS TEPMOAMHAMUYECKUX CBOMCTB B
JKCIIEPUMEHTAxX IPU BBICOKUX MAABICHMAX, JOCTUIAEMBbIX KaK B CTaTUYECKUX, TaK M B JAUHAMHUYECKHX
YCIOBHSAX. A Takke IMpH BBICOKMX TEMIIEpaTypax, MOIy4YaeMbIX KaK IpH CTAallMOHAapHOM, TaK W IpH
UMITYyJIbCHOM Harpese. JlaeTcst 0030p MIMPOKOIMANA30HHBIX MOJIENel ypaBHEHUH COCTOSIHUS MaTepHasoB Ui
peIIeHUs MPaKTHUECKUX 3a/1a4 (PU3MKU BBICOKUX TUIOTHOCTEH SHEPIHH.

1. leau u 3apauun

eap AUCUMNIIMHBI

- (I)OpMI/IpOBaHI/IG 0a30BBLIX 3HAHMH IO MOACIAM ypaBHeHI/Iﬁ COCTOsAHUs BCIICCTBA JIA naaneﬁmero
HCIIOJIB30BaHUA B [OPYIHUX 00acTIX (I)I/ISI/I‘IeCKOFO 3HaHUs, AUCHHUINIMHAX €CTECCTBCHHOHAYYHOI'O
COACPIKAHUA U Hay‘lHO—HCCHeI{OBaTeHBCKOﬁ pa60Te; @OpMHpOBaHI/Ie HAYyYHOI'0 mnmoaxodga K pCHICHUIO
(1)I/I3I/I‘-ICCKI/IX 3aJa4, UCCJICA0BATCIIbCKUX HaBBIKOB U CITOCOOHOCTH IIPUMCHSATDL 3HAHWA HA IIPAKTHUKE.

3axauu QUCHUNINHBI
— (hopMupoBaHue y o0yydaronuxcsi 6a30BbIX 3HAHUI 10 MOJIEIISIM YPaBHEHHUI COCTOSIHUS BEIIECTBA;
— opMHUpOBaHUE OOIIETO HAYIHOTO MOAX0/1a K U3yUEHHIO (PH3MUECKUX MPOIIECCOB;

— (opMHUpOBaHHE YMEHHUH M HaBBIKOB NMPUMEHATH MOJyYCHHBIE 3HAHMA Ul PEIICHUs (PU3MIECKUX
3a/1a4, CaMOCTOATENBHOTO aHAJIN3a MOJYYEHHBIX PE3YIbTATOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHOHaTBHON e TEBHOCTH

OIIK-2 Nmeet nipeacraBicHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth  cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
OIIK-3 CniocoOeH BRIOUPATh U (HITH) peeHus

paspabarbiBarh oaxob! K pemenuo TunoBbix  |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl NPH PEIICHUM HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IUUHBIX 00JIACTAX HAyKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

HOBBIC

Hay4Hble PE3yJbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTW4eCKOW OONacTH CBOEH MPOQEeCCHOHATHLHOMN
IEITEILHOCTH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

- MOACIIN ypaBHCHI/Iﬁ COCTOSAHMUA.

— 0OBSICHATH MIPUHIIMITBI IOCTPOCHUS YPAaBHEHUN COCTOSIHUS;
— ONpeAeNaTh 001acTh MPUMEHUMOCTH Pa3JIMYHbIX YPABHEHUH COCTOSHHS M BO3MOXKHBIE CIIOCOOBI X

9KCTIEPUMEHTAIbHON TPOBEPKH.

BJIAJIETh:

— pa3IM4YHBIMU METOJIaMU ITOCTPOEHMS U IIPOBEPKU YPaBHEHUI COCTOSHUS.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYIIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 BBeneHHev B mpobimemMy  Mojenen 4 4
YpaBHEHUI COCTOSHHAL.
OKCIepUMEHTANIbHBIE METOIBl H3yYEHUS
2 TEPMOAMHAMHYECKUX CBOICTB u 4 4
(ha30BBIX MIPEBPAIICHUI BEILIECTB.
3 dazoBble MepexoAbl U MeTacTaOHIIbHbIC 4 4
COCTOSIHUSL.
4 Wneanpueiii raz boze—OiliHmTelHa. 4 4
5 Wneansusbiii raz @epmu—/npaxa. 4 4
6 Uneanpueiii Ta3 bonsiMana—Maxkcsenna. 4 4
HenneanbHble rassl.
7 [Tonmysmnupuueckue ypaBHEHUs 6 6
COCTOSIHUSL.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Cemec

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

1p: 1 (Ocennuii)

1. Benenue B npoOieMy Mojiesiell ypaBHEHUN COCTOSHUSL.




[Ipenmer Kypca. AKTyaJlbHOCTb HCCJIEJOBAHUSI TEPMOJUHAMHUYECKHMX CBOMCTB U  (ha30BBIX
IIpEeBpallleHUIl BeIlllecTBA B IIMPOKOM [JHana3oHe TeMIieparyp M JaBieHuil. OCHOBHbIE IOHATHS
TEPMOJIMHAMMKH U CTATUCTHYECKON PU3UKU. TepMOANHAMUYECKHIE TOTECHIIHAIIBL.

2. DKCIIepUMEHTATBHBIE METO/BI M3yUEHUST TEPMOAMHAMHYECKIX CBOWCTB M (ha30BbIX MPEBPAIICHHMA
BEILIECTB.

CraTtudeckue 3KCIIEPUMEHTHI TIPH BBICOKUX JABICHHSIX. DJNEKTPUUYECKHUIA B3PHIB TIPOBOHUKOB II0]T
JIECTBUEM MOIIHBIX HMMITYJIbCOB TOKAa. YAapHOE C)KAaTHE CIUIONIHBIX M TOPHCTHIX OO0pasIoB.
N303HTpONNYECKOE PACIIUPEHUE YIAPHO-CKATHIX BEIIECTB.

3. ®a30BbIC Nnepexoanl 1 METACTaOUILHEIC COCTOSHUSL.

dazoBble coctosHusl BemlecTBa. Pa3oBoe paBHOBecue. CocyliecTBOBaHME ABYX M Tpex (a3 B
paBHOBecun. Kpurnueckas Touka (a3oBoro mnepexoma. MeracTaOWiIbHBIE COCTOSHUS W TPaHHIIBI
ycroitunBoctr ¢aspl. OOmmit Bua (a3oBOH auarpaMMbl. XapakKTepHble OpuUMepbl  (Pa3oBBIX
JMarpamM.

4. Uneannuelii ra3 bose—DiiHimiTeiina.

VYpaBuenue coctosiHus. DOHOHHBIN ra3 B KpUCTAIUTHYECKOH perietke. Monenu Jlebas u DifHImTeliHa.
VYpasuenue Mu—I pronaiizena.

5. Uneansnslit raz Gepmu—/upaxa.
YpaBHEHHUE COCTOSIHHSL. DJIEKTPOHBI B METAIIIE. DIIEKTPOHBI B AMIJICKTPHKE.
6. Uneanpueiii raz boaprnmana—MaxkcBeinia. HeuneaabHble ra3el.

VYpaBHEHHE COCTOSHUS OIHOATOMHOTO ras3a. YpaBHEHHE COCTOsHUS ra3a Ban-nep-Baambca. CBs3b
apamMeTpoB ypaBHEHHE COCTOsIHUSA ra3a Ban-nep-Baanbca ¢ mapameTpamMu KpUTHUECKOI TOUKH.

7. IlonysMnupHUYECKUE YPABHEHUS COCTOSTHUS.

XonomHas KpuBas W yaapHas aauadara KOHJACHCUPOBaHHOTO BemllecTBa. CBs3b koddduimeHTa
['proHaiizeHa ¢ mapameTpaMy XOJOTHOW KpWUBOW. VIHTEpHONALIMOHHBIC BBIPAKEHHS Ui ONMUCAHUS
TEIUIOBOIO0 BKJIaJa arOMOB M OJJCKTPOHOB B YypPAaBHEHHWE COCTOSHHS B ILIMPOKOM JHAra3oHe
TEeMIIepaTyp.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetnueckas ¢usuka [Teker] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
yu-toB / JI. /1. Jlanmay, E. M. JIndmmu ; noxg pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeotun. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.
2. Banbeko B. B., Jlomonocos 1. B., Octpuk A. B., ®optos B. E., Xumenko K. B.
[Inpokoanamna3oHHbIE ypaBHEHHsI COCTOSHHS KOHCTPYKIMOHHBIX MaTepraiioB // du3uka s1epHOro
B3pbiBa. B 5 T. Tom 2. [eiictBue B3psiBa. M.: DUSMATIINUT, 2010. C. 140-228.

JomnonHutensHas auTeparypa



1. ®uznKa yaapHBIX BOJH U BHICOKOTEMIIEPATYPHBIX THAPOIUHAMUYEeCKUX siBieHni [ Teker]/S. B.
3enpnoBuy, 1O. I1. Paiizep, -M., ®uzmariut, 2008

2. YpaBHEHUS COCTOSHUS BELIECTBA: OT UACATBHOIO rasa 10 KBapK-IJIFOOHHOM Tu1a3Mmsbl [ Tekert],
[Monorpadusi]/B. E. ®oprtos, -M., duzmariut, 2012

3. bymmman A. B., ®opros B. E. Mogenu ypaBaenus coctosinus semectsa / YOH. 1983. T. 140. Ne 2.
C. 177-232.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.ihed.ras.ru/rusbank/ — sxcriepTHas cuctema 1o ypaBHEHHUSIM COCTOSIHHS B
IKCTPEMAIbHBIX YCIOBUSIX.

2. http://lib.mipt.ru — anekrpoHHast oubmuorexa dusrexa.

3. http://www.edu.ru — penepanbubiii mopran «Poccuiickoe 06pazoBaHue».

4. http://benran.ru — 6uGIUOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickoil akajieMun HayK.

5. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsk IEMOHCTPAIIHIO
npe3eHTanuii. s KOHTPOJIst ¥ KOPPEKIMH 3HAHUH 00y4YarOIIMECs] MOTYT MCIIOIB30BaTh KOMIIBIOTEPHOE
TECTHPOBaHKE, B TOM YHCJIE Ha OpTaje Www.i-exam.ru. B mpomecce camocTosTenbHOM paboThI
00yJaroIuXxcsi BO3MOXKHO UCTIOJIB30BaHUE TAaKUX MPOTPaMMHBIX cpeicTB, Kak Mathcad, Scilab u nmp.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, u3ydaronuii Kypc «Mopenu ypaBHEHUH COCTOSHUSA», JOJDKEH, C OJHOW CTOPOHBI, OBIA/IETh
pPa3IUYHBIMU TEOPETHYECKMMHM METOAAMM ONMCAHWS TEPMOAMHAMHUYECKHX CBOWCTB BEIIECTB B
IIMPOKOM JMaIla30He MapaMeTpoB Ha (a30BOM quarpamMme, a ¢ JPYroil CTOPOHBI, TOJKEH MOHUMATh,
KaK 3TH METOABl NPUMEHSAIOTCS B NMPAKTUKE PEIIEHUS 3a1ay, CBSI3aHHBIX C aHAJIW30M M YHCICHHBIM
MOJEJINPOBAHUEM IIPOLIECCOB C MHTEHCUBHBIM UMITYJIbCHBIM BO3JCHCTBUEM Ha BEIIECTBO.

VYpaBHEHUE COCTOSHHS SBISIETCS (PyHAAMEHTAIBHOW XapaKTePUCTUKOW BEIECTBA, OMPENEISIONIEH ero
CBOMCTBA B IIMPOKOM AHMAIla30HE TeMIeparyp u AasieHuid. [Ipobiema TepMOIMHAMUYECKOTO ONUCAHNUS
BBICOKODHEPIeTUYECKUX COCTOSHUI Cpelbl 3aHMMAaeT OJHO W3 LIEHTPajbHBIX MECT B COBPEMEHHOMH
(u3MKe BBICOKUX IUIOTHOCTEH SHEPIHH.

Pa3BuTre MOIIHBIX MCTOYHUKOB UMIYJIBCHOTO BO3JACHCTBHA (JIa3€pHOE, PEHTTEHOBCKOE MM MYyYKOBOE
BO3JICHICTBUE, BBHICOKOCKOPOCTHOH yJap W T. 1.) CAENalo OOBEKTOM IJabOPaTOPHBIX HCCIIEIOBAHHMA
COCTOSIHUS BellecTBa B 0OLIMpPHON 00macTu (a3z0BoOi AuarpaMMbl, XapaKTEPU3YIOLICHCs SKCTPEMAIBHO
BBICOKMMH 3HAYEHHUSIMU JaBICHUN M Temmeparyp. IIpu 3ToM BO3HHKaeT upe3BbluaiiHoe pazHooOpas3ue
(PU3NYECKUX COCTOSIHMIA — OT CKAaTbIX U CHJIBHO Pa30TPEThIX COCTOSIHUN KOHJICHCHUPOBaHHOU (ha3bl 10
pa3peKeHHbIX COCTOSHUM raza win IuiasMel. IlpoBeneHue rUAPOAMHAMUYECKOTO MOAEIUPOBAHUSA
MOJOOHBIX MPOLIECCOB TPeOyeT 3HaHUS TEPMOAMHAMUYECKHX CBOWMCTB BELIECTBA B IIUPOKOH 00JIacTH
(ha30BOH MIOCKOCTU. YpaBHEHHE COCTOSHUS, 3aMbIKAIOIee CHCTEMY YPaBHECHUH JBWKCHHS CPENbl, B
CYLIECTBEHHOW CTENEHU ONpeAessieT TOYHOCTh M HAaJEeKHOCTh PE3yJbTaToB BhUHcIeHHH. Criemyer
TaKXKe OTMETHTb, YTO IOJydyaeMasi B YCIOBHSX WHTEHCHBHOIO SHEProBKJIJA ONBITHAS MH(OPMAIH
UMEET, KaK NpaBWIO, CIOXKHBIA WHTETPaJbHBIA XapakTep M HMHTEpIpEeTanus pe3ylbTaroB
HKCTIEPUMEHTAIbHBIX M3MEPEHHH B OOJIBIIMHCTBE CIy4aeB HEBO3MOXKHA O€3 NMPUBIICUEHHS METOJOB
YHCJICHHOTO MOJECINPOBAHMUSL.

OcHOBHast TPYIHOCTb IIOCJIEJOBATEIbHOIO TEOPETHUECKOIO pacueTa YpPaBHEHMH COCTOSHUS B
YCIIOBUSIX, XapaKTEPHBIX [UII HMIYIbCHBIX BBICOKODHEPTETHUECKHUX IIPOLIECCOB, 3aKIIOYacTCs B
HEOOXOAMMOCTH KOPPEKTHOTO yd4eTa CIIOXKHOTO IO CTPYKType MEKYaCTHYHOTO B3aMMOJEHCTBUS.
CoBpeMeHHbIE TEOPETHUYECKUE MOJIENHU, UCIOIb3YIOLINE BBIICICHUE OJHOTO MM HECKOJIBKHX MAabIX
[IapaMeTpoB, IO3BOJSIOT IIPOBOJAUTH BBIUMCIEHHE TEPMOAMHAMUYECKHX XapaKTEpPUCTHK BELIECTBA
JUIIb Ha OTACIBHBIX M HE TMEPEeKPBhIBAIOIIMXCS YydacTKax (ha30BOM IJIOCKOCTH, MPUYEM JUIS
XUMHMYECKUX COEIUHEHUN TaKasi BO3MOXHOCTb PE3KO CYKaeTCsl.



AJnbTepHaTUBHBIN MOAXO NMPH MOCTPOSCHUN YPAaBHEHHH COCTOSHHS B IIMPOKOM JIMAIla30HE MapaMeTpoB
3aKJII0YaeTCs B CO3JAHWU MOJYIMIIMPUYECKHX Mozened. B Takux wmopemsax oOmmid BuJ
(GYHKIIMOHATIBHBIX ~ 3aBUCHUMOCTEH  TEPMOJMHAMHYECKOTO  IOTCHLIMAJA  yCTaHABIMBAeTCid  C
NPUBJICYCHHEM TEOPETUYECKUX TIPEICTABICHUH, a JaHHBIE OKCIIEPHUMEHTAJbHBIX H3MEPEHHI
UCTIONB3YIOTCSL Ul ONpEAETCHUS] YHCICHHBIX 3HAYCHWH CBOOOIHBIX KOI(DDUIIMEHTOB B 3THX
3aBUCHMOCTSIX. [lomoOHBI MeTOx JaeT BO3MOXKHOCTh, MAKCHMAJIBHO HCIIONB3YSl HMEIOIIYIOCS
OIBITHYI0 HMH(OpPMALMIO, MOJTYYHUTh YPAaBHEHHUE COCTOSHUS B KOMIIAKTHOM (opme, ymoOHON i
MPOBEICHUS YUCICHHBIX PACYETOB.

HemanoBaxHO, 4TO SKCIIEpUMEHTa bHAs MH(POPMAIHS O TOBEICHUM BELIECTBA B IUPOKOH 0OJacTu
¢a30Boii IUarpaMMbl HE TOJIBKO HO3BOJISET MIPOBEPUTH aJ€KBaTHOCTh TEOPETHUECKUX MOJENEH, HO U
ABJsieTCsl (PAaKTHUECKOM OCHOBOM CYIIECTBOBAHHS TOyIMITHPHYECKUX METOIOB TEPMOIUHAMHUYECKOTO
OIMCAHUSL.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYCHHBIX IS CAaMOCTOSTEIBHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaaraéMblX CTYJJCHTaM Ha 3aHATHIX.

PyKkoBOACTBO M KOHTPOIb HaJ CaMOCTOSTENILHOW pabOTON CTyleHTa OCYyIIecTBIseTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU BHICOKHX IJIOTHOCTEH SHEPTUU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: K.B. XumeHnko, kau. Qus.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «MOI[CJ'II/I ypaBHeHI/Iﬁ COCTOSHU» O6y‘-IaIOH.IPH71CSI JOJIDKCH:

3HATh:
- MOZIENIN YPaBHEHUHN COCTOSTHUS.
yMeTh:

— 0OBSICHATH MIPUHIIMITBI IOCTPOCHUS YPAaBHEHUN COCTOSIHUS;
— ONpeAeNaTh 001acTh MPUMEHUMOCTH PA3JIMYHbIX YPABHEHUH COCTOSHHS M BO3MOXKHBIE CIIOCOOBI X

9KCTIEPUMEHTAIbHON TIPOBEPKH.
BJIA/1eTh:

— pa3IMYHBIMU METOJaMU ITOCTPOEHMS U IIPOBEPKU YPaBHEHUIN COCTOSHUS.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

[TepeueHb KOHTPOIBHBIX BOIPOCOB [UIS CIauM SK3aMeHa B 9-0M cemecTpe:

1. AKTyaJIbHOCTb HCCIIEIOBAaHHS TEPMOJMHAMHUYECKUX CBOMCTB U (a30BBIX NMpEeBpaICHUI BEIIecTBa B
IMPOKOM JHAara3oHe TEMIEPATYP U NaBICHUM.




. OCHOBHBIE IOHATHS TEPMOJUHAMUKH U CTATUCTUYECCKON (DU3UKH.

. TepmonuHamMuueckye NOTEHLUABL.

. CraTnueckue 3KCIIEPUMEHTHI IIPU BBICOKUX AABJICHUSIX.

. DJIEeKTpUYECKUN B3pbIB IPOBOJHUKOB M0 ACHCTBUEM MOILHBIX UMITYJIbCOB TOKA.
. YnapHoe ckaTHe CIJIOIIHBIX U TIOPUCTHIX 00pa3IioB.

. M303HTpoInYecKoe pacliupeHue yIapHO-CXKAThIX BELECTB.
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. @azoBele cocTosAHMA BemecTsa. da3oBoe paBHOBECHE.

9. CocymiecTBoBaHueE JBYX U TpeX (a3 B PABHOBECHH.

10. Kputnueckas Touka (ha3oBoro nepexoa.

11. MetacTaOunbHbIe COCTOSIHUS U TPAHUIIBI YCTOMYMBOCTH (a3bl.
12. O6mmuii Bua (Hha3oBoii AHArPaMMBI.

13. XapakrepHble mpuMepshI (Ha30BBIX TUATPAMM.

14. YpaBHeHHE COCTOSHUS UAeAIbHOTO raza boze—-DiiHinTeiHa.
15. ®oHOHHBIH Ta3 B KPUCTAIITUIECKON PEIIETKE.

16. Mogaenu [/le6as n Diinmreitna. Ypasuenne Mu—I pronaiizena.
17. YpaBHeHnue coctosiHus uaeanbHoro raza Gepmu—/lupaka.

18. CBoiicTBa >JEKTPOHHOI MOACUCTEMBI B METAJLJIE.

19. CBoiicTBa 3JE€KTPOHHOM MOACUCTEMBI B TUAIEKTPHUKE.

20. YpaBHEHHE COCTOSHUA UIEATHHOTO OJHOATOMHOTO ra3za bonpiimana—Maxkcsea.
21. YpaBHenue coctosaHus ra3a Ban-gep-Baansca.

22. Cps3b mapaMeTpoB ypaBHEHHE COCTOSHUS rasa Ban-nmep-Baanbca ¢ mapamerpamm KpUTHUYECKOM
TOYKH.

23. XosnopHas KpuBas U ylapHas aanadara KOHASHCUPOBAHHOTO BEIIECTBA.

24. Cea3b ko3¢ ¢unmenta I proHaiizeHa ¢ napameTpaMu X0JIOTHOW KPUBOH.

25. VIHTEepnONAUMOHHBIE BBIPAKEHUSA [UIS ONMCAHMS TEIUIOBOTO BKJIAJa aTOMOB B YypaBHEHHUE
COCTOSIHUS B IIMPOKOM JIMAIa30HE TEMIIEPATYP.

26. MHTepnosALMOHHbIE BBIpaXXEHUs IS ONKCAHUS TEIJIOBOIO BKJIAZa IEKTPOHOB B YpaBHEHUE
COCTOSIHUS B IIIMPOKOM JIHAIIa30HE TEMIIEPATyp.

[Ipumep sK3aMeHAIMOHHOTO OMjIeTa (MCIOMB3yeMOTO IS IPOBEICHUS SK3aMEHa):
1. OCHOBHBIE IOHATHUS TEPMOJANHAMUKHI U CTATUCTHYECKON (PUUKU.

2. VI303HTpONHUYECKOE PACIIMPEHUE YIAPHO-CKATHIX BEIIECTB.

3. CBoiicTBa 3JEKTPOHHOH MOJICUCTEMBI B JUIIECKTPHUKE.

4. 3apmaya. OnpenenuTh MaKCUMaJbHO BO3MOXKHOE JaBJICHHE B IIPOLECCEe yaapa aJlOMHHUEBON
IUTACTHHBI TI0 AIFOMUHHUEBOH IIIACTHHE CO CKOPOCTHIO 2 KM/C.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOyYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cCld OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omim4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IMpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 3K3aMEHAToOpa ObUIM CaMOCTOSTEIBHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHSATh IOJlyueHHbIe 3HaHHWSA Ha MPAKTUKE, HO JOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a/1a4;



OLIEHKA «X0pomIo (6)» BBICTABISIETCS] 00yYarOIEeMyCsi, €CJIM OH TBEPJIO0 3HAECT MaTepHrall, FPaMOTHO H IO
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromEeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY WH3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYCHHbIC 3HAaHWS Ha MPaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIPpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCs OOydaromeMmycs, MOKa3aBIleMy (parMeHTapHBbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapPyLIICHUS
JIOTMYECKON TOCIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOI0 MaTrepualia, €Ciiy Ipy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3/iellaMi y4eOHOW MpOrpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 OOyYEeHHS U MOXKET
HMPUMEHSATH NOTYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallny;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BhICTaBiseTcs OOydaromeMmycs, MOKa3aBIleMy (parMeHTapHBbIMH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapPyLIICHUS
JIOTMYECKOW MOCJEOBaTeIbHOCTH B M3JI0KEHHUHM IPOrPaMMHOIO Marepuana, He BIAJCIOLIEMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONXyYeHHbIC 3HAHHS IO
o0pasity B CTaHAAapTHOM CUTyalny;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEpPKaHUSl Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OIYYECHHBIC 3HAHUS MIPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHUTENBHO (1)» BBICTaBIsETCS 00ydYarolmeMycs, MoKa3aBlUIeMy MOJHOE HE3HAHHE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu mpoBeneHN YCTHOTO 3K3aMeHa 00ydaroIeMycs mpenocrasisgercs 60 MuH Ha moATroToBKY. Ompoc
oOydarorerocs 1o OuieTy Ha YCTHOM dK3aMEHE He MPEBBIIIAET JIByX aCTPOHOMHUYECKHX YaCOB.

Bo Bpemst mpoBesieHust 3k3aMeHa 00yd4aroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JMCIUIUIAHEL, a
TAKXe KOHCIEKTOM JICKI[UH, CIPABOYHOM JIUTEPATypOH U BEIYUCIUTEIbHON TEXHUKOM.



