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AHHOTANMA

DTOT KypcC JIEKLUH MOCBSIIEH poliieMe ONMMCaHUs TEPMOANHAMUYECKUX CBOMCTB Pa3IMYHBIX MaTepUalioB BO
BCEM MHOTrooOpa3uy COCTOSHWH, TIOMy4aeMblX IpPH BapbHUPOBaHWH BHEIIHHX YCJIOBUH (IaBJICHU,
TEeMIIepaTyp) B LIMPOKUX Mpenenax. 3HAHME TEPMOAMHAMUYECKHUX CBOICTB MarepuanoB TpeOyeTcs NpH
peIIeHU MHOTHX 334ad (U3UKM BBICOKMX IJIOTHOCTEH JSHEPrHHM IIyTEM YHCICHHOTO MOJICITUPOBAHUS
IIPOLIECCOB, B KOTOPBIX TaKH€ IUIOTHOCTH SHEpruu pocrturarorcs. Hampumep, npu B3auMoneHcTBUU
MHTEHCUBHOIO JIA3€PHOTO W3IYyYEHUS WM ITyYKOB BBICOKOOHEPTETHUECKUX YAaCTHI[ C BEIIECTBOM, IIPH
BBICOKOCKOPOCTHOM COYAApPEHUH Tell, IPH JIEKTPUYECKOM B3pPbIBE MPOBOIHHUKOB. PemeHne monoOHbIX 3amad
OCHOBBIBAETCS HAa CHCTEME YPaBHEHHH, BEIPAYKAIOIINX 3aKOHBI COXPAHEHHS MACCHI, UMITYJIbca W SHEpTruu. [{is
TOTO YTOOBI 3Ta CUCTEMa CTaJla 3aMKHYTOM, HEOOXOAMMO ellle OTHO YpaBHEHHE, KOTOPOE COOTHOCHUT JaBJICHUE,
BHYTPEHHIOIO DHEPTHUIO U TUIOTHOCTH BELIECTBA APYT C IPYTOM, T.€. ypABHEHHE COCTOSHUS.

Ha nexnusx paccMaTpHBarOTCs MOZENN, KOTOPbIE MPUBJIEKAIOTCS JUIsl ONMUCAHUS COCTOSHUN TBEPIOTEIBHOM,
XKHUJIKOW U ra30Boi (a3 BemiecTBa. BHUMaHue ynensercst oduiemy aHanu3y (a3oBOW JAuarpamMmbl, OITHCAHUIO
METacTaOWIbHBIX COCTOSHUI M TpaHHUI YCTOMYMBOCTH TEPMOAMHAMUYECKOro paBHOBecus. OOCyXKIaroTcs
CIIOCOOBI IKCIIEPUMEHTAIbHONW IPOBEPKH TEOPETHUECKUX MOJeNeH YpaBHEHMH COCTOSHHS B IIHPOKOM
Jvana3oHe JaBIeHUN 1 Temneparyp. M3nararorcsa 0CHOBBI METOJOB U3YUEHHUS TEPMOJUHAMUYECKUX CBOMCTB B
JKCIIEpUMEHTAX IIpU BBICOKUX [aBJIEHUSX, OCTMIaeMbIX KaK B CTaTHUECKHX, TaK M B JAMHAMHUYECKHX
YCIOBHSAX. A TarKe INpH BBICOKMX TeEMIlepaTypax, IOJNy4aeMbIX Kak IMpH CTAlMOHAPHOM, TaK W IIpU
UMITYyJIbCHOM Harpese. JlaeTcst 0030p MIMPOKOIMANA30HHBIX MOJIENel ypaBHEHUH COCTOSIHUS MaTepHasoB Ui
peIIeHUs MPaKTHUECKUX 3a/1a4 (PU3MKU BBICOKUX TUIOTHOCTEH SHEPIHH.

1. leau u 3apauun

eap AUCUMNIIMHBI
- (bopmmpoBaHue 0a30BBIX 3HAHUI 10 MOJEISAM YpPaBHEHHUIH COCTOSHUS BEIIECTBA IS JATbHEHUIIEro
WCIIOJNB30BaHUSI B JPYyTruX oOMacTsIX (U3NYECKOTO 3HAHUS, JUCIUIUIMHAX ECTECTBEHHOHAYYHOTO
COJIEp)KaHUsl W HAyYHO-HCCIENOBATEILCKOW padore; (opMupoBaHHE HAyYHOTO MOJXOJA K PEIICHUIO
(u3MYeCcKUX 3aj1a4, UCCIIE0BATEIbCKIX HABBIKOB U CIIOCOOHOCTH TIPUMEHSTh 3HAHUS HA MTPAKTHKE.

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

— (GopMHUpOBaHHE YMEHUIl M HAaBBIKOB NPHUMEHSTH MOIYyYEHHbIC 3HAHUS JUIS pelIeHHs (PU3NUECKUX
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 cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHT
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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, IJIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI

OIIK-3 Cnoco0OeH BbIOUpaTh U (1K) pELICHUS

paspabarbiBarh noaxos! K pemeHnio TunoBbix |OITK-3.2  CnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00acTi npoecCHOHaIbHONM |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IUUHBIX 00JIACTAX HAyKH (TEXHUKH)




OrpaHWYCHUA PA3JIMIHBIX MCTOIOB PCIICHNA OIIK-3.3 BrmageeT aHAJIUTHYECKUMHA U BBIYUCIUTEILHBIMU
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen craButh, hopmanuzoBsiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000LIATH
pemars 3a/1a4u, B TOM YUCIIe pa3pabaTeiBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIEeIOBaHUMN B
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH paMKax TemaTH4eckoi o0macTh cBoed mnpodeccroHaTbHON
M3y4aeMBbIX SBICHUH U NPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- MOJICIY YPABHEHUI COCTOSHHUSI.
YMETb:

— 0OBSICHATH MIPUHIIMITBI IOCTPOCHUS YPAaBHEHUN COCTOSIHUS;
— OnpeAeNsaTh 001acTh MPUMEHUMOCTH PA3JIMYHBIX YPAaBHEHUH COCTOSHHS U BO3MOXKHBIE CIIOCOOBI UX
9KCIIEpUMEHTAJIbHOMN IPOBEPKU.

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
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Beenenne B mpoOiiemy — moxenei 4 4

YpaBHEHUI COCTOSIHHMSL.

OKCIepUMEHTANIbHBIE METOIbl HU3Yy4EHUS
2 TEPMOAMHAMHYECKUX CBOICTB u 4 4
(ha30BBIX MIPEBPAIICHUI BEILIECTB.

dazoBble Mepexo/lbl U METacTaOHIbHBIC

3 4 4
COCTOSIHHSL.

4 Wneanpueiii raz boze—OiliHmTelHa. 4 4

5 Wneansusbiii raz @epmu—/npaxa. 4 4

6 Uneanpueiii Ta3 bonsiMana—Maxkcsenna. 4 4
HewuneanbHbie Ta3bl.

7 [Honmyamnupuyeckue ypaBHEHHS 6 6
COCTOSIHHSL.

Hroro gacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Benenue B npoOieMy Mojiesiell ypaBHEHUN COCTOSHUSL.




[Ipenmer Kypca. AKTyaJIbHOCTh HCCIEIOBAHUSI TEPMOIMHAMHYECKUX CBOWCTB U  (Pa3oBbIX
IIpeBpallleHUll BelllecTBA B ILIMPOKOM [JHara3oHe TeMmIieparyp W JaBieHuidl. OCHOBHBbIE IIOHATUS
TEPMOJIMHAMMKH U CTATUCTHYECKON PU3UKU. TepMOANHAMUYECKHIE TOTECHIIHAIIBL.

2. DKCIIepUMEHTAIBHBIE METO/IBI U3yUEHHUS TEPMOAMHAMUYSCKUX CBOMCTB M (Da30BBIX MPEBpAICHUIA
BEILIECTB.

CraTtudeckue 3KCIIEPUMEHTHI TIPH BBICOKUX JABICHHSIX. DJNEKTPUUYECKHUIA B3PHIB TIPOBOHUKOB II0]T
JIECTBUEM MOIIHBIX HMMITYJbCOB TOKAa. YIApHOE CXaTue CIUIONIHBIX M IMOPUCTBIX 00pa3IoB.
N303HTpONNYECKOE PACIIUPEHUE YIAPHO-CKATHIX BEIIECTB.

3. ®a30BbIC Nnepexoanl 1 METACTaOUILHEIC COCTOSHUSL.

dazoBble cocrosiHUs BemecTBa. PazoBoe paBHOBecue. CocCylecTBOBaHME IBYX M Tpex (a3 B
paBHOoBecun. Kpurnueckas Touka (a3oBoro mepexona. MeTracTaOuiIbHBIE COCTOSHUS U TPAHUIIBI
ycroitunBoctn ¢aszpl. OOmmii Bua (a3oBoil auarpaMmbl. XapakTepHble MPUMEphl (Ha3zoBBIX
JMarpamM.

4. Uneannuelii ra3 bose—DiiHimiTeiina.

VYpaBuenue cocrosiaus. DOHOHHBIN a3 B KpucTaJumueckon pemierke. Monenu Jlebas u DitHITeHA.
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 COCTOSIHUSI OJHOATOMHOTO ra3a. YpaBHEHHE COCTOsiHUS raza Ban-pep-Baanbca. Cssb
apamMeTpoB ypaBHEHHE COCTOsIHUSA ra3a Ban-nep-Baanbca ¢ mapameTpamMu KpUTHUECKOI TOUKH.

7. IlonysMnupHUYECKUE YPABHEHUS COCTOSTHUS.

XonomHas KpuBas W ynapHas ajua0ara KOHJCHCHpPOBaHHOTO BemlecTBa. CBs3b Kod(hUIMEHTa
['proHaii3eHa ¢ mapameTpamMu XOJOAHOW KpHBOH. VHTEPHONSIMOHHBIC BBIPAKCHUS ISl OMHCAHUS
TEIUIOBOIO0 BKJIaJa arOMOB M OJEKTPOHOB B YypPaBHEHHWE COCTOSHMS B IIMPOKOM JHAla3oHe
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, usyyatoninii kypc «Mojenu ypaBHEHHI COCTOSHUSD), JOJDKEH, C OIHOM CTOPOHBI, OBIAACTh
Pa3IUYHBIMU TEOPETHYECKMMHM METOAAaMH ONMCAaHUs TEPMOAMHAMHMUYECKHX CBOWCTB BEHIECTB B
IIMPOKOM JTMaIla30He IapaMeTpoB Ha (a30BOil nuarpamme, a ¢ APyroid CTOPOHBI, JOJKEH HMOHUMATh,
KaK 3TH METOABl NPHUMEHSIOTCS B NMPAKTUKE PEIICHUS 3a]ad, CBA3aHHBIX C AHAIN30M M YHUCIIEHHBIM
MOJEJINPOBAHUEM IIPOLIECCOB C MHTEHCUBHBIM UMITYJIbCHBIM BO3JCHCTBUEM Ha BEIIECTBO.

VYpaBHEHUE COCTOSHHS SBIsIETCS (YHAAMEHTAIBHOW XapaKTepUCTUKOW BEIIECTBA, OMPEACIISIIONIEH ero
CBOMCTBA B IIMPOKOM AHMAIla30HE TeMIeparyp u AasieHuid. [Ipobiema TepMOIMHAMUYECKOTO ONUCAHNUS
BBICOKODHEPIeTUYECKUX COCTOSHUI Cpelbl 3aHMMaeT OJHO M3 LIEHTPaJbHBIX MECT B COBPEMEHHOM
(u3MKe BBICOKUX IUIOTHOCTEH SHEPIHH.

Pa3BuTre MOIIHBIX UCTOYHUKOB MMITYJIBCHOTO BO3ACUCTBUS (J1a3€pHOE, PEHTTEHOBCKOE MM IIYYKOBOE
BO3/ICHICTBUE, BBHICOKOCKOPOCTHOH y/ap M T. 1.) clenano OOBEeKTOM IabopaTOpHBIX HCCIEIOBAHHN
COCTOSIHUS BEIIECTBA B OOIIMPHON 061acTu (ha30BOW JUarpaMMbl, XapaKTepU3YIOIIEHCs IKCTPEMaIBbHO
BBICOKMMH 3HAYEHHUSIMU J1aBJIeHUH U Temieparyp. [Ipu 3Tom Bo3HHMKaeT upe3BbIUaiiHOe pazHooOpasue
(PU3NYECKUX COCTOSIHUI — OT CHKaTbIX M CHJIBHO Pa30rpeThIX COCTOSHUI KOHACHCUPOBAHHOM (hazbl 10
pa3peKeHHbIX COCTOSHUM raza wid Iula3Mbl. IIpoBeneHue ruapoAMHaMUYECKOTO MOJEIUPOBAHUS
MOJOOHBIX MPOLIECCOB TPeOyeT 3HaHUS TEPMOAMHAMUYECKHX CBOMCTB BELIECTBA B IIMPOKOH OOJIACTH
(a30BOH MIOCKOCTH. YPaBHEHUE COCTOSIHUS, 3aMBIKAIOIIEE CUCTEMY YpPaBHEHH JIBUKCHHUSI CPEJIbI, B
CYLIECTBEHHOW CTENEHU ONpEAesiecT TOYHOCTh M HAIEKHOCTh PE3yNbTaroB BbluMcieHud. Cremyer
TaKXKe OTMETHTh, YTO IOJIydyaeMas B YCIOBHSIX WHTEHCHBHOIO SHEProBKJIAJA ONBITHAS MH(pOPMAIH
MMEET, KaK TMpaBWIO, CIOXHBIM MHTETPAIBHBIA XapakTep W HHTEPHPETALHS pPE3YyJIbTaToB
HKCTIEPUMEHTAIbHBIX M3MEPEHHH B OONBIIMHCTBE CIIyuyacB HEBO3MOXKHA Oe3 MPHUBICUCHUS METOIOB
YHUCIJIEHHOTO MOJIETUPOBaHUS.

OcHOBHast TPYIHOCTb IIOCJIENOBATEILHOTO TEOPETHYECKOIO pacueTa YpPaBHEHUH COCTOSHUS B
YCIOBHSX, XapaKTEpPHBIX M HMITYJbCHBIX BBICOKOOHEPIETHUYECKUX IPOIECCOB, 3aKIIOYAETCS B
HEOOXOAMMOCTH KOPPEKTHOTO y4eTa CIIOKHOIO IO CTPYKTYpPEe MEXYaCTHYHOTO B3aMMOICHCTBHAL.
CoBpeMeHHbIE TEOPETHYECKUE MOJENH, UCHOJIB3YIOUINE BBIIEICHHUE OJHOTO MM HECKOJIBKHX MAaJbIX
[1apaMeTpoB, I03BOJISIOT IIPOBOAUTH BBIYMCIIEHUE TEPMOJUMHAMMUECKUX XapaKTEPUCTUK BellEeCTBa
JUIIb HAa OTACNBHBIX W HE IEPEKPHIBAIOIIMXCA Yy4yacTKax (a3oBOH IUIOCKOCTH, MNPHYEM IS
XUMHMYECKUX COEIUHEHUN TaKasi BO3MOXHOCTb PE3KO CYKaeTCsl.



AJnbTepHaTUBHBIN MOAXO NMPH MOCTPOSCHUN YPAaBHEHHH COCTOSHHS B IIMPOKOM JIMAIla30HE MapaMeTpoB
3aKJII0YaeTCsT B CO3JAHHMU TONYIMIIMPHYECKHX Mojeneid. B Takux Momensx oOmwmii Buj
(YHKIIMOHATIBHBIX ~ 3aBUCHMOCTEH  TEPMOJMHAMHYECKOTO  IOTEHLMAla  YCTaHABIMBAeTCs C
NPUBJICYCHHEM TEOPETUYECKUX NPEACTABICHUH, a JaHHbIE OJKCICPUMEHTAIBHBIX W3MEPECHUI
UCTIONB3YIOTCSL Ul OINpPEAETCHUS YHUCICHHBIX 3HAUY€HUH CBOOOMHBIX KOI(PQPHUIMEHTOB B ITUX
3aBUCHUMOCTSIX. [lomoOHBIH MeTOx JaeT BO3MOXKHOCTh, MAaKCHMAaJIBHO HCIONB3YsS HWMEIOUIYIOCS
OIBITHYI0 HMH(OpPMALUIO, IMOJIYYHUTh YPAaBHEHHE COCTOSHUS B KOMIAKTHOW ¢opme, ymoOHOW mis
MPOBEICHUS YUCICHHBIX PACYETOB.

HemanoBaxHO, 4TO SKCIIepUMEHTa bHAss MH(GOPMAIMS O MOBEJACHUH BEIIECTBAa B IIMPOKOH 0OIaCTH
¢a30BoOii JUarpaMMbl HE TOJIBKO MO3BOJISET MPOBEPUTH AJEKBAaTHOCTh TEOPETHUECKUX MOAENEH, HO U
ABIsieTCsl (PaKTHUECKO OCHOBOH CYIIECTBOBAHUS MOIYIMIHPHUUECKUX METOIOB TEPMOANHAMUYIECKOTO
OIMCAHUSL.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOoCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaaraéMblX CTYJJCHTaM Ha 3aHATHIX.

PyKkoBOACTBO M KOHTPONb HAJ CaMOCTOATENBHOM pPabOTOW CTyleHTa OCYHIECTBISiCTCS B Qopme
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
kBaTuuKkanus: 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON
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;
— OnpeAeNsaTh 001acTh MPUMEHUMOCTH PA3JIMYHbIX YPAaBHEHUH COCTOSHHS U BO3MOXKHBIE CIIOCOOBI UX

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 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC 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 TEPMOJMHAMHUYECKIX CBOMCTB U (Da30BBIX NMpEBpAILICHUI 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 ¢ mapamerpamMy KpUTHUYECKOM
TOYKH.

23. XosnopHas KpuBas U ylapHas aanadara KOHASHCUPOBAHHOTO BEIIECTBA.

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

25. VIHTepnonsALMOHHBIE BBIPDAKEHUS I ONMCAHWS TEIUIOBOIO BKJIaJa aTOMOB B YpaBHEHHE
COCTOSIHUS B IIMPOKOM JIMAIa30HE TEMIIEPATYP.

26. MHTepnosiALUOHHbIE BBIPAXXEHUs Ul ONMCAaHUS TEIJIOBOIO BK/IaJa 3JIEKTPOHOB B ypaBHEHME
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 «ormmuHo (10)» BhICTaBIAETCS OOydaromieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIEeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUs 3K3aMEHAToOpa ObUIM CaMOCTOSTEIBHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJyYCeHHBbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a/1a4;



OLIEHKa «X0poIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIi OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHUS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIPpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIsAETCS OOy4arolmeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKOM TOCIIEA0BATEILHOCTH B U3JI0KEHUH ITPOrPAMMHOT0 MaTepuaa, €Cu Py 3TOM OH BJIaJeeT
OCHOBHBIMH pa3fesiaMy y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
HMPUMEHSATH NOTYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallny;

OLICHKA «YJIOBJIETBOPHUTENbHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIA XapakTep 3HAHWH, HETOYHble (POPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKOW MOCIIEOBAaTeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepHaja, He BIaJCIoleMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasity B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHHO (2)» BBICTABIAETCS O0ydaroleMycs, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUILIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICGHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydaroUIeMycsi, MOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB 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 Bpems mpoBeneHust dx3amMeHa OOydaroluecs MOTYT IOJb30BAaThCS MPOTPAMMOM JUCIUILTUHBI, a
TAKXe KOHCIEKTOM JICKI[UH, CIPABOYHOM JIUTEPATypOH U BEIYUCIUTEIbHON TEXHUKOM.



