degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢pu3MKa: TEII0Ta U MOJICKYJIIbI
10 HANPABJIEHHIO: CucteMHbII aHANU3 U yTIPAaBICHUE
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa oomeit Gu3nku

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 50 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 55 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA
B kypce u3nararorcs 0CHOBBI TEPMOJIMHAMUKH W CTATUCTHKU MHOTOYACTUYHBIX (PU3NUECKHUX CHUCTEM.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoeHue cTyleHTaMH 0a30BBIX 3HAHWH B O0JACTH MEXAHHMKH JUI JATbHEHUINEr0 M3ydeHUs JIPYTUx
pasnenoB (GM3WKK U YIIyOIIGHHOTO M3Y4YeHHs (PYHIAMEHTAIBHBIX OCHOB CTAaTUCTUYECKOW (DM3WKU U
(U3NYIECKO KUHETUKH.

3agaum AUCHUILIMHBI
*  (dopmupoBanue y oOy4aromuxcsi 0a30BbIX 3HAHWN B 00JaCTH TEPMOJIWHAMHUKH W MOJIEKYISPHOM
¢$uznkn
. (dbopMupOBaHHME YMEHWI W HAaBBIKOB NPUMEHSATh HW3yYCHHBIC TEOPETHYCCKHE 3aKOHBI H
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs PA3IMYHbIX (GU3HUSCKUX 3a/1a4

. (dopmupoBanre 00MIEPUZNIECKON KyJIBTYpBl: YMEHHs BBIIEIATH CYIIECTBEHHBIC (QH3MUECKHE
SBJICHUS M THpeHeOperarb HEeCyIIECTBEHHBIMH; YMEHHUS NPOBOIMTH OLEHKH (DU3NUECKUX BEJINYMH;
YMEHHUS CTPOUTDH MPOCTEHIIINE TEOPETHUECKIE MOAIEIIH, OTMCHIBAIOIINE (PU3HUECKUE TTPOLIECCHI

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
OIIK-1 Criocoben aHaIM3UpOBaTh 3a1a41 OIIK-1.2 PaccmarpuBaeT BO3MOKHBIC BapHaHTBI PEIICHUS
YIPaBJICHUS B TEXHUUECKUX CUCTEMAX Ha 3aJaud YIpaBJICHUsI B TEXHUUYECKUX CHCTEMaX, OLIEHUBAET
OCHOBE MPHUOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEOCTATKU
OIIK-3 CrocobeH mpUMeHSTh ONy4YeHHbBIE OIIK-3.1 BnameeT OCHOBHBIMH TOHSATHUSMH U 3aKOHAMU
3HaHUS, YMEHHS U HaBBIKU JJIS1 pELICHUS TEOpHUH YIPABJICHUS
TUIOBBIX 3aJa4 YIPaBJICHUS B TEXHUUECKUX
cucreMax
[TK-1 CriocoOeH mpoBOIUTE UCCIICIOBAHNE IIK-1.1 Bimaneer  dyHmamMeHTaNbHBIMH — TOHATHIMH,
CUCTEM YIIPABJIEHUSI U UX KOMIIOHEHT 3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
(yHIaMEeHTaNbHBIE 3aKOHBI M TMOHATHATEPMOAMHAMHKH M MOJCKYISIpHOW (u3uKu, a Tarke
I'PaHHUIIBI UX IPUMEHUMOCTH:

OCHOBHBIC 3aKOHBI TepMOAHHAMUKH (1, 2, 3 «Hauamay)

MOHSATHE O PAaBHOBECHBIX M HEPAaBHOBECHBIX IIpoOIleccax, TEPMOIMHAMUYECKOE OIpeeseHHne
SHTPONHH, 3aKOH BO3PACTAHUS SHTPOITUH, SHTPOIHS HICTFHOTO ra3a

OCHOBBI MOJICKYJISIPHO-KHHETHYECKoW Teopuu (ocHoBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npoOera, pactipenenenus bonpimana, Makcsesia)

OCHOBBI CTAaTUCTUYECKON (PU3MKN (CTATUCTUUECKUI CMBICI SHTPOINNH, IIOHITHE O PACHPEACICHUH
['u60ca)

OCHOBBI TeOpHH (ha30BBIX IEepexooB ((ha3oBble AMATPAMMBI, TEIUIOTHI NEPEXO/I0B, ypaB-HEHHE
Knaneninpona-Knaysuyca)

OCHOBBI TEOPHH TPOIIECCOB meperoca: auddy3usi, TEIIoNpPOBOIHOCTD, BI3KOCTh. KoadduimeHTs
NepeHoca B Ta30BBIX cpeaax. bpoyHOBCKoe NBIDKeHHE, 3akoH OifHITeitHa-CMomyXxoBckoro. CBs3b
MEX]ly TTOJBMKHOCTBIO B Koddduimentom auddysuu.

YMETb:




HNPUMEHATh U3yUCHHBIE 001IMe (PU3NUECKNE 3aKOHBI IS PEIICHNs] KOHKPETHBIX 3a/1a4 MEXaHUKH:
paccuntbiBath KIIJ[ paBHOBECHBIX IHMKIOB TEIUIOBBIX M XOJOAMJIBHBIX MAIIMH, B TOM 4YHCIE
3a/laHHbIX B KoopauHaTtax TS
paccyuThIBaTh U3MEHEHHE SHTPONHMH B HEPAaBHOBECHBIX MPOLECCAX, a TAKKE MAKCUMAIBHYIO U
MHUHHUMAJIbHYIO pabOThI CHCTEM
paccuuTHIBaTh TEIJIOBBIE TpoLEcChl ¢ ydu€ToM Hanmuuus (a3oBeIX mepexomoB U 3hdexTos
MOBEPXHOCTHOTO HATSKEHUS
paccuuThIBaTh TEMJIOBbIE MIPOLECCHI AJIsl HeMCAIbHBIX Ta30B (11 ypaBHeHUs Ban-nep-Baanbca)
MOJIb30BAThCSl BEPOSITHOCTHBIMU DPACHPENIEIEHUSIMU, YMETh BBIUHCIATH CPEJHHE 3HAYCHUSA U
CPEAHEKBaJIpaTUUHbIE OTKJIOHEHHWs IapaMeTpoB JJisl CiydaeB pacnpeneieHuil bompumana u
Makcsea.
paccuuThIBaTh CTATUCTUYECKWH BEC W JHTPONHUIO HAa OCHOBE CTAaTHCTUYECKOW TEOpHH IS
MPOCTEHIINX CUCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHIMHU
paccuuThIBaTh CKOPOCTh IepeHoca BemecTtBa (wiu Tema) npu  auddysun  (wim
TEIUIONPOBOAHOCTH) B CTALIMOHAPHBIX M KBA3UCTAIIMOHAPHBIX CIIydasx
aHaIM3UpOBaTh (U3UUECKHUE 33/aud, BBIIENSS CYLIECTBEHHBICE M HECYIIECTBEHHBIE ACIIEKTHI
SBJICHUS,M Ha OCHOBE NPOBEAEHHOTO aHajM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKUE MOAEIH
(U3NYECKUX SBICHUH;
OPUMEHATh Pa3IM4YHble MaTeMaTHYeCKMEMHCTPYMEHTBI pEIICHWs 3aJad HUCXOoIsd U3
c(hOpMYIIMPOBAaHHBIX (PU3MYECKUX 3aKOHOB,H MPOBOAUTH HEOOXOAMMBIE aHATUTUYCCKUE U YHCIICHHBIC
pacyéThl;

BJIAJIETD:

OCHOBHBIMH METOJIaMH PELICHUS 33/1a4 TePMOAUHAMUKN U MOJICKYJSIPHOU (DU3HKH;
OCHOBHBIMU MaT€MaTUUYECKMMU HHCTPYMEHTaMH, XapaKTEpHbIMU Ul 3ajad TEPMOJUHAMU-KU U
MOJIEKYJISIPHON (DU3UKH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 W neanpHBIN Ta3 U €r0 CBOMCTBA 2 3 5
) Tepmonunamuueckue nporeccel. [lepoe ) 3 5
Ha4yajao TePMOIMHAMUKHI
3 Bropoe Ha4yajo TEPMOIUHAMUKU. ) 3 5
OHTpomws.
4 TepmonuHamuueckue (QyHKOUM H  HX ) 3 6
CBOMCTBa
5 ®a30BbIE MTEPEXOBI 2 3 6
Pacnpenenenus Makcsesia u
6 2 3 5
bonpumana.
7 OCHOBBI CTaTUCTUYECKON (PUBHKH. 2 3 6
8 SBnenus nepeHoca 2 3 6
9 BbpoyHoBCKOE NBHKEHHE 2 3 6
OneMeHTHI HEPaBHOBECHOMN
10 P 2 3 5
TEepPMOIMHAMUKHI
Nroro gacos 20 30 55
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. UneanbHbIN Ta3 U €r0 CBOICTBA

VYpaBHEHUE COCTOSHUS HUleanbHOIO ra3a. CBs3b JaBleHUs ra3a U CpeiHeld KUHETHUYECKOM 3HEpruu.
WneansHo-ra3zoBas Temieparypa. TeruioéMKOCTb, BHYTPEHHSSI DHEPTUSA M OHTANBIMS HIACAIBHOIO
raza. CoorHomenue Maiiepa. [lonmurponnueckue mporeccsl ¢ uaeanbHbIM Ta3zoM. [lokazarensb
aanadaThl.

2. TepMOI[I/IHaMI/I‘-IeCKI/IG MMpOUCCChI. HepBoe Ha4aJIO TCPMOJUHAMUKU

Pabora, Terutora, BHYTpeHHss dHeprus. DYHKIUM cOCTOSHUs. TepMHyeckoe ¥ KalopHue-CKOoe
ypaBHeHUs1 coctosiHus. IlepBoe Hauwano tepmoavHamuku. Lluknudeckue mpoueccsl. Pabora mpu
LUKJIMYECKOM IIpoLiecce.

TermnoémkocTs. Temno€MKOCTh HJCANbHBIX Ta30B TPH IOCTOSHHOM OOBbEME M TOCTO-STHHOM
JABJIICHUH, ypaBHeHHE Maliepa.

AnnabaTHyeckuii M TOJMMTPONMYECKHH MNpOLEeCcChl. YpaBHEHUS anuadaTbl M MHOJHUT-PONBI IS
ujeansHOro ra3a. HezaBuCMMOCTh BHYTPEHHEH SHEPTUH WJIealIbHOTO Ta3a 0T 00bEMa.

CkopocTh 3ByKa B rasax. OHTaJbIMs. 3aBUCUMOCTb SHTAJBIMM WACAIBHOIO Ta3a OT JAaBJICHUS.
CKOpOCTb UCTEUEHHUS T'a3a U3 OTBEPCTHA.

3. Bropoe Hayayio TepMOIUHAMHUKH. DHTPOIIHSL.

®opmynupoBKH BTOporo Hayana. TemtoBas mammna. Onpenenenne KII/I Ternooit ma-muHbL. Lukin
Kapno. Teopema Kapno. HepasenctBo Knaysmyca. MakcumansHocts KIIJI nmumkma Kapro mo
CPaBHEHUIO C APYTMMHU TEPMOANHAMUYECKUMH [UKIIAMU.

XononunbHas MammHa. J()(HEeKTHBHOCTD X0NMOAMIBHON MamuHbl. TernoBoii Hacoc. D PEeKTUBHOCTH
TEIUIOBOTO Hacoca, pabotaromero mno 1mwmkiay Kapao. Cesa3p  Mexay Kodd-dunmeHTamu
3¢ (GEKTUBHOCTH TEIUIOBOTO HACOCA M XOJIOAWIBHON MAIIKHBI.

TepMonrHaMHUYECKOE ONpEAETICHHE OHTPONMU. 3aKOH BO3pACTAHUS JHTPONMUHU. DH-TPOIUS
WJealbHOTO Ta3za. OHTpomnHs B OOpaTUMBIX W HEOOpaTHMMBIX Tporeccax. Ajnadarnu-dyeckoe
pacimmpeHue HAeabHOro ra3a B BakyyM. OObenrHEHHOE ypaBHEHHE MEPBOTO M BTOPOrO Hadaj
TEepPMOINHAMUKH.

Tperbe Hauano TEepMOAMHAMMKU. VI3MEHEHHME SHTPONMU M TEIUIOEMKOCTH MpU NPHU-OIMKCHUU
TEeMIEepaTypbl K aOCOITIOTHOMY HYJIIO.

4. TepmonnHamMuueckre GyHKLUMHU U UX CBOMCTBA

CpoiicTBa  TepMOAMHAMHYECKHX  (QyHKIMHA. MakcuManbpHas W MHHUMaibHas  padoTa.
[Ipe-oOpazoBanust TepMmoauHamuueckux ¢GyHkuud. CooTHomieHus: MakcBemuia. 3aBUCUMOCTD
BHYTpPEHHEH SHEpruu oT 00bEMa. 3aBUCUMOCTD TEIUIOEMKOCTH OT 00béMa. CooTHomeHue mexay CP
u CV.

Temnodusnyeckue croiictBa TBEPABIX Ten. TepMoauHaMuka JedopManuy TBEPILIX Tesl. V3MeHeHne
TEMIIepaTyphl pU aaradaTHYECKOM PACTSHKEHUH YIPYroro CTepkHsS. Ten-JoBoe paciiupeHHe Kak
CIIE/ICTBUE aHTapMOHMYHOCTH KoneOaHwii B pemérke. Kodhduuu-eHT JIMHEHHOTrO paciimpeHus
CTEPIKHSL.

5. ®@a3oBbIe EPEXOBI

®azoseie nepexonsl I u Il poma. Xumuueckuii moteHumasn. YcinoBue paBHOBecHs (a3. Kpu-Bas
¢dazoBoro paBHOBecus. YpaBHenue Kuaneiipona—Kiaysuyca. [uarpamma cocTosiHHS AByX(a3zHOM
CHUCTEMBl (OKHIKOCTb—Iap». 3aBUCHUMOCTb TEIUIOTH (pa30BOro Imepexofa OT TEeMIIEpPaTyphl.
Kputnueckas touka. TpoiiHas Touka. /lmarpamMma coctosiHUs «IEA—Boga—Tap». MeracTaOuibHbIE
cocTosiHuA. [leperperas KUAKOCTb ¥ EPEOXITAKIAEHHBIN MTap.



6. Pacripenenenust Maxkcsenna u bonbimana.

Pacnpenenenust MakcBeinia. PacnipesieneHne 4acTHIl 10 KOMIIOHEHTaM CKOPOCTH W abCO-JTIOTHBIM
3HaYCHUSIM CKOpocTH. Jloyis MoJeKyl, Jieallux B 3aJaHHOM HHTepBajie ckopo-creid. HamOonee
BEpOsITHAsL, CPEAHSAs U CpelHEKBaJpaTHyHas cKopocTU. Pacnpenenenus Makcsesia IO 3HEPrUsM.
CpenHee 4HCIO yIapOB MOJIEKYJ, CTAIKUBAIOLIMXCS B €AUHHILY BPEMEHU C €IMHUYHON TUIOMAIKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYyM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenue bonbiiMana B omHOpoaHOM Tone cwil. bapomerpudeckas ¢opmyna. Pacnpenenenne
Makceinta—bonbiMmana.

7. OCHOBBI CTAaTUCTHYECKON (DUBUKU.

JIluHaMH4ecKrue M CTAaTUCTUYECKUE 3aKOHOMEPHOCTH. MAakpOCKONMYECKHE M MHMKPOCKOIMH-YECKHE
cocrosausi. PazoBoe mnpoctpaHcTBo. IlpencraBnenme o pacnpenenennu [ ub06ca. Mukpo- u
MakpococTosiHus. CTaTHCTUYECKHMT Bec MakpococtosHusi. Craructuueckas cymM-ma u o e€
UCIIOJIb30BAaHUE JUISI HAXOXKAECHUS BHYTPEHHEH 3HEpruu. DHEprus, TEIUIOEMKOCThb, SHTPONIMsS rasa,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPTETUYECKUX YPOBHS.

Craructuueckoe onpeAeseHne SHTPONHUU. AIJUTHBHOCT SHTPOITUH. 3aKOHBO3PAC-TaHUsI SHTPOIINH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHun razos. [lapa-nokec ['m606ca.

8. SIBnenus mepeHoca

Ponb cTONKHOBEHMI B MOJIEKYJSHBIX SIBICHUSX NHepeHoca. [[nnHa cBobomHOro mpobera W yacToTa
cronkHoBeHM. JIuddysusa, 3akon Puka. TemnmompoBomHocTh, 3akoH Dypbe. BszkocTh, 3akoH
Herotona. Koadduuuments: nepenoca B razax.

9. BpoyHOBCKO€ IBIXKEHUE

Huddys3us kak mpouecc ciy4alHbIx Omyxxaanuil. 3akoH DiHITeiHa-CMoryxoBckoro. bpoyHoBckoe
JBI)KEHUE MaKpOCKOTMUeCcKor yacTibl. CBsi3b kodddunmenta nuddy3un 1 MOABHKHOCTH.

10. DnemMeHTHI HEPaBHOBECHOM TePMOIMHAMUKHI

HeoOparumble mpolniecchl M 3aKOH BO3pacTaHusi SHTponuu. [IpoM3BOACTBO SHTPONMH, TPUHLIUI
MUHUMYMa IpPOM3BOACTBa 3HTponuu. IloHsATHE O HENUMHEWHOM TepMOAMHAMUKE, AMHAMUYECKHE
CTPYKTYPBbI, CAMOOpPraHU3alKs B OTKPBITHIX CUCTEMAX, "MOPSI0K U3 Xaoca'.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

* JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUNHBIM IPOEKTOPOM U SKPAHOM

» OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTpALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» JlocTyn k OubnnoTekam yueOHON TEXHUYECKOH TUTEPaTyphl, B TOM YHUCIIE 3JIEKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTENIbHOW Pa0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. O6umwii kype ¢puzuku [Teker] : B 5 1. T. 2 : TepmonnHamuka 1 MoJeKkyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBol pusuku [Teker] : Kype obmieii ¢pusnkn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢usuka. Tepmonunamuka / B. E. benonyukun, J[. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmaraut, 2007 .— 608 c.
3. Kparkuii kypc repmonuHamuki [Tekct] : yued. mocobue nist By3os / B. E. benonyukun ; M-Bo
oOpazoBanus u Hayku Poc. @enepanuun, Mock. pus.-TexH. uH-T (TOC. YH-T .— 2-€ U3]1., iepepad. u Jo1I.
— M. : M®TH, 2010 .— 164 c.



4. TepMoMHAMUKA, CTATUCTHYECKAs M MOJIeKy sipHas gu3uka [Tekct] : yueb. mocobue amns By3oB / H.
A. Kupnuenko .— 4-e usna., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.

5. JTaboparopHbIit mpakThkyM 1o obmei ¢pusuke [Teker] : B 3 T. T. 1 : TepmoauaaMuka u
MOJIEKyIIsIpHas pu3nKa : yued. mocodue 1 By30B / mof pea. A. JI. [magyna ; M-Bo oOpazoBanus u
Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.

6. Coopruk 3a7a4 1o o0memy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yue6. mocobue 11 By30B.
Mexanuka. TepMonuHaMuka U MoseKysipHast pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIp.
— M. : ®usmarknura, 2016 .— 560 c.

PexomennoBaHHas tureparypa 1Jisi CaMOCTOATEIILHOTO U3yUEHHUSL.

Kanamaukos H.I1., CmouasipeB M.A./OcHoBbl Gpu3uku B 2-X Tomax M.-Jlaboparopus 3Hanuid, 2017

JomnonHurensHas aureparypa

1. Kypc obmieti ¢puznku. Mexanuka u MonekymspHas puzuka [Tekct] : yue6. moco0. ans By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JInpmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.

2. MonekynsipHas ¢pusuka v repmoguHamuka [ Texct| : OcHOBHBIE MTOJIOKEHHS U pelIeHUe 3a/1a4 : y4eO.
nocob6ue st By30B / I1. @. KopoTkoB ; M-Bo o6pazoBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
WH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.

3. Merozpl perieHus 3aaa4 B o01ieM kypce ¢pusuke. TepMoarnHaMuKa 1 MoJeKyIsipHas pusuka [Tekcr]

: [yae6. mocobwue mist By30B] / B. I1. KopsiBoB .— M. : Beicmas mikoina, 2009 .— 358 c.

4. Dutponus [Tekct] : y4. mocodue aist By30B : pek. YMO Mock. ¢husuko-texH. ua-ta / JI. A. 3aukuH ;
M-Bo 06pazoB. P®, Mock. puzuko-texH. ue-T .— M. : MOTU, 2003 .— 56 c.

5. DNeMeHTHl CTaTUCTHYECKON MEXaHWKH, TEPMOJNHAMUKY B KMHETHKY [ Tekcr] : [y4ueb. mocobue st
By30B] / U. @. llleroneB .— 2-e u3a., ucnp. — Jonronpynssrtii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUYCHUS.

l.Cratuctnueckas ¢usuka [Texct] : T. 5/ ®. Peitd ; nep. ¢ anrn. ; mox pen. A. W. HlansHukosa, A. O.
Baiicenbepra .— M. : Hayxka, 1972 .— 352 c.

2. Tepmonunamuka [Tekcr] : yuebnuk mns ya-to / U. 11. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Beicmag mxona, 1991 .— 376 c.

3.CoBpemeHHas TepMonnHamMuKa. OT TEIUIOBBIX JIBUTATENEH 10 TUCCUITaTUBHBIX CTPYKTYp [Tekcr] :
[yuebnuk uis By3oB] / U. [puroxun, 1. Kongenynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
mont pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

4.Hekoropslie 3a1a4un Teopun TeruonpoBonnoctu [Teker] : yue6. mocobue uis By3oB / B. C. Bynbirus ;
M-Bo o6pa3zoBHus u Hayku Poc. denepaunn, Mock. ¢us.-TexH. uH-T (Toc. yH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

5. Tepmonuuamuka, ctaructudeckas usuka u kuHeTuka [ Texct] : yue6. mocobue st By30B / FO. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : Uzn-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.

6.IIpyr 3.B., Knenos C.JI., OBcannukoBa O.b. BBenenue B Teopuro BepOsSTHOCTEH B
MoJeKyspHoi ¢uzuke. — M.: MOTHU. 2002.

7.I0pyr 2.B., Kneno C.JI., OBcsunukoBa O.b. DnemeHTsl Teopuu QuIyKTyanuii 1 OpOyHOBCKOTO
JBWDKEHUS B MOJIEKYJIsipHOH (u3uke. — M.: MOTH., 2002.

8.I1pyt O.B. Teruodpusudeckue croiicta TBEPABIX Ten. — M.: MOTHU. 2009.

9.Bynbirun B.C. Teopemsr Kapno. — M.: MOTH, 2012.

10.byasirua B.C. TeruioémkocTh W BHYTpEHHSsE 3Heprus raza Ban-gep-Baamsca. — M.: MOTU,
2012.

11.Momos I1.B. duddyszus. U.1. Dnemenrapuas teopust, Y. 2. Ciydaiiasie onyxaanus — M.: MOTH,
2016.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://mipt.ru/education/chair/physics/S_II/method/ — mMeToamueckuii pazjen caiira kadeaps
OObweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6ubnroreka MOTU, paznen «O0mas
¢duznkay



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nekimoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTalNN.

Jluteparypa, pekoMeHyeMasi K Kypcy, JOCTYIHA B 3JEKTPOHHOM Buje (cM. 11.[1,2] mepeuns pecypcos
WH(POPMAIMOHHO-TEIICKOMMYHHUKAIMOHHOM ceTn "VMHTepHeT", He0OOXOAMMBIX JIJISl OCBOCHHS
JUCHUTUTHHBI (MOAYJIS1)), TAaK YTO CTYACHTHI MOTYT YUTATh YIEOHUKHU MPSAMO CO CBOMX IUIAHILIETOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, u3ydaomuii kypc «OOmas ¢usuka: TemioTa U MOJEKYIbD, JODKEH HE TOJBKO H3YUYHTb
obmue (pu3nYecKre 3aKOHbI U MOHATHUS, HO HAYYUTHCS IPUMEHATH UX HA MPAKTHUKE.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOSTEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOﬁ JINTCPATyphl,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— peleHne 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,
— MOJTOTOBKY K MPAaKTHYECKUM 3aHITHAM, KOHTPOJIBHOM paboTe, cradye 3aaHuil, FK3aMeHy.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaJIbHBIX KOHCYIBTAllHN.

[MokazareneM BiaJieHUs] MaTepUalIOM CIY)KAT YMEHHE pemarh 3afadd. J{ns popMUpoBaHUS YMEHHS
MPUMEHSATh TEOPETUYECCKUE 3HAHMS Ha MPAKTUKE CTYICHTY HEOOXOAMMO pEIiaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penreHun 3a/1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCh HA H3BECTHEIC
TEOPETUYECKHUE CBEACHUS U MPOBOJUTH BCE HEOOXOIUMBIC BBIUUCICHUS, JOBOIS 33/1ady /0 KOHEYHOTO
oTBeTa.3aja4a CUMTACTCS PEIIEHHOW, €CIM OHA COJCPIKUT OOOCHOBAHHOE pEIICHWE: CCHUIKH Ha
pUMeHseMbIe (PH3NIECKUE 3aKOHBI U KOPPEKTHBIC BHIKIIAIKH, & TAK)KE MTPABMIIBHBIN YHCIICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHBIE).

[Ipu moAroToBKe K MPAaKTUYECKUM 3aHATUSAM HEOOXOIMMO O3HAKOMHUTBLCS C OCHOBHBIMHU MOHSITHAMU U
3aKOHAMM, KOTOPBIMU OyleT TOCBSINEHO 3aHATHE, M PEIIUTh 3aJadd, MPEAyCMOTPEHHBIC IS
MTOJITOTOBKH 110 TEME CEMHUHApA.

B Kkypce mUpPOKO HCIONB3YIOTCS MOHATHS M METOIbl MaTeMaTHYeCKOro aHann3a (YHKIMH MHOTHX
MEPEMEHHBIX ¥ TEOPUU BEPOSTHOCTEH. DTH IUCHMILIMHBI U3y4YalOTCsl MapajielIbHO ¢ KypcoM oOIiei
¢us3uky. Ecny cTyneHT cTalkuBaeTcs ¢ MaTeMaTHYECKUM MOHATHEM, KOTOPOE ellle He ObIII0 U3Y4EHO B
paMKax yHOOMSHYTBIX MaTeMaTHYeCKMX KypCOB, OH JOJDKEH MpPEABAPUTEIBHO O3HAKOMHUTBCS C
COOTBETCTBYIOIIMM  Pa3feJioM  MaTeMaTHKH  CaMOCTOsTenbHO.  HeoOxoauMelii ~ MUHMMYM
MaTeMaTHYeCKUX CBEICHMU H3JIaraeTcsl Kak Ha JIGKIMAX, TaK U B OCHOBHOW y4eOHOW iuTeparype,
PEKOMEHTyeMOM Ui N3yueHUs JaHHOHN IUCLUIIIMHBI.

[IpomexyTOuHBI KOHTPOJIb 3HAHUH MIPOBOJUTCS B BUJE KOHTPOJIBHON pabOThl, HA KOTOPOW CTYACHTY
IpeAaraeTcsl peluuTh MATh 3a/a4 0 MPOHAEHHBIM TeMaM B (hopmare, aHAJIOTUYHOM MUCHMEHHOMY
sK3aMmeHy. JlJI1 MpOBEPKMU 3HAHUH, a TAaK)KE NMOHMMAHMS M BIAJECHUSA MaTepuajoM, B MpOIEcce cAadu
3aJaHUi IperojaBaresib MOXKET 3a/aBaTh CTYACHTY JOIOJHUTEIbHbIE TEOPETHUUECKHUE BOIIPOCHI IO
mporpamme Kypca Wi JaBaTh JUIsl pElICHUs] AONOJIHUTENbHbIE 3a1aun. O0s3aTenbHbIM TpeOOBaHUEM
SIBJISIETCS. BBINOJMHEHUE JOMAIIHUX PaboT, KOTOpble O(QOPMIISIOTCS B CIEHMAIbHO OTBEIEHHOM IS
3TOTO TETPAIN U CUCTEMAaTHYECKH CIAIOTCS HA ITPOBEPKY.

Ha nuceMeHHOM 3K3aMEHE CTYINEHTy Ipeularacrcsl pemuTh 5 3aaad. TemMaruka 3a1ad IOJTHOCTBIO
COOTBETCTBYET MPOrpaMMe Kypca, OJHAKO BCE 3a/layd MHCbMEHHOIO SK3aMeHa SIBJISIOTCS MOJIHOCTBIO
OpUTrMHANBHBIMH. Ha 5K3aMeHe cTyeHTaM pa3pelieHo oIb30BaThes JTF000H CIIpaBOYHOM WK yUeOHOM
nmuteparypoi. Takas gopma sK3aMeHa HCKIIo4aeT Oe3lyMHOE 3ayurMBaHHE 3aKOHOB M HalpaBjicHa Ha
MPOBEPKY IIIyOMHBI HOHMMAaHHs MaTepuallia U CIIOCOOHOCTH CaMOCTOSATENIFHO MPUMEHSATh (GU3NUECKUe
3aKOHBI B HECTAHJIAPTHOM CUTYallVH.



[TomuMoO H3yueHHS Pa3esioB MEXaHUKH, 0003HAYEHHBIX B IIPOrpaMMe Kypca, CTyICHTY PEKOMEH/TyeTCs
CaMOCTOATENIBHO H3y4YaTh pa3jMyHbIE BOIPOCHI, OTHOCSIIUECS K O0O0mmed ¢u3uke (MeXaHHKe),
BO3MOJKHO BBIXOJISIIUE 32 PAaMKH ITPOTPAMMBI, PACIIUPsIs TAKUM 00pa3oM CBOH (PpU3MYECKHI KPYyro30p.
Ha sk3ameHe CTyaeHTy mpejsaraercs B KadeCTBE OJHOTO M3 ITyHKTOB OwiieTa BbIOpaTh M paccKasaTb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM SKCHEPUMEHTAIBHBIM BOMPOC, HWMEIOIIUIA
OTHOIIICHHE K TMPOUJECHHOMY Kypcy (3TO MOXKET OBbITh JIMOO yriyOlleHHOE W3JIOKEHUE OJHOTO W3
BOIIPOCOB MPOTpaMMbI Kypca 00 BOIPOC, HE 3aTparuBaeMblil B IporpaMMe Kypca, KOTOPBIH OJHAKO
MOXET OBITh PAacCMOTPEH B paMKax H3Y4YEHHOIO Kypca), NPOJEMOHCTPHPOBAB TaKUM 00Opa3oM
CIIOCOOHOCTh CAMOCTOSTENIFHO Pa3OupaThesl B pa3IMYHBIX BOIPOCAX M 3a7adax (M3HKH, OCHOBBIBASICH
Ha MPUMEHEHUH SIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHUS
3aJaydl YIpaBJieHUs B TEXHHUYECKHUX CHCTEMax, OLIEHUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE
3HAHUS, YMCHUS U HABBIKY ISl PELICHHS
THUIIOBBIX 33]1a4 YIPABJICHUS B TEXHHUYECKUX
cucTeMax

OIIK-3.1 Biageer OCHOBHBIMH MOHATHAMHU U 3aKOHAMHU
TEOpUU yIPaBICHUS

ITK-1 CriocobGeH MpoBOUTH UCCIIEI0BAHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

IIK-1.1 Bnameer  QyHIaMeHTaNbHBIMH  TIOHSTHIMH,
3aKOHAMU ¥ TEOPHUSIMH CHCTEMHOTO aHan3a

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(O6H_Ia$[ (I)I/IBI/IKaI TCILJIOTA U MOJICKYJIBD> O6y‘IaIOI].[PII>inI JOJIKCH:

3HAThb:

(yHIaMeHTaNbHbIE 3aKOHBI U TOHATHATEPMOAMHAMMKM M MOJCKYISpHOW (u3nku, a Tarke

I'paHUIIbl UX MIPUMCHUMOCTH:

OCHOBHBIE 3aKOHBI TepMOAUHAMUKH (1, 2, 3 «Havana)
MOHATHE O PABHOBECHBIX M HEPABHOBECHBIX MpOLECccaxX, TEPMOIMHAMHYECKOE ONpeAeeHHE
SHTPOIINH, 32KOH BO3pACTAHUS SHTPOIHH, SHTPOIHUS UACAITBHOTO ra3a
OCHOBBI MOJICKYJISIPHO-KMHETHYECKol Teopuu (ocHoBHOe ypaBHeHue MKT, amuHa cBoGomHOTrO
npobera, pacrpenenenus boiapimana, Makcgenna)
OCHOBBI CTAaTUCTHUECKONH (PU3UKHM (CTATUCTHYECKUN CMBICI SHTPOIUH, IOHATHE O paclpeleleHuI

I'u606ca)

OCHOBBI TCOpHUH (I)aSOBBIX nepexoa0B ((1)a3OBLIe AuarpaMmbl, TCIUIOTBI MCPEXOA0B, YpPaB-HCHUC

Knaneiinpona-Knaysuyca)

OCHOBBI TEOPHUH TPOIIECCOB TMepeHoca: nuddy3usi, TeIIONPOBOAHOCTD, BA3KOCTh. KoaddhunmeHTs
MepeHoca B Ta3oBBIX cpenax. bpoyHOBckoe NBIKEHHE, 3aKOH ODiHmITeHHa-CMomyxoBckoro. CBa3b
MEX]ly MOABM)KHOCTBIO B K03 duimenTom auddysuu.

yMeTh:

IMPUMCHATH U3YUYCHHBIC O6H_II/I€ (1)I/I3I/IIICCKI/IC 3aKOHBI JJI1 pCHICHUA KOHKPCTHBIX 3aa49 MCXaHUKU:
pacCHUTHIBATH KHII PAaBHOBECHBIX HHKJIOB TCIUIOBBIX U XOJOAWJIBHBIX MAIllMH, B TOM YHCJIC

3aIaHHBIX B KOOpJAWHATax TS

pacCUUThIBAaTh U3MCHCHHUEC DHTPOIIMHU B HEPABHOBCCHBIX IIPOLECCAX, 4@ TAKKC MAKCUMAJIBbHYIO U

MHWHUMAJIbHYIO paGOTLI CHCTCEM

pAacCUUTHIBATH TEIUIOBBIE MHPOLECCHl C y4&ToM Hanuuus (a3oBbIX mHepexonoB U 3(P(HEeKToB

MOBCPXHOCTHOI'O HATAKCHUA

paccUMTHIBAThH TEIJIOBBIE MPOIECCH AJIsl HeHJIeIbHBIX Ta30B (Ui ypaBHeHMs Ban-nep-Baanbca)
MOJIb30BaThCS BEPOSTHOCTHBIMU PACIPEACICHUSIMHU, YMETh BBIYUCISATH CPEIHUE 3HAYCHUS U
CpeIHEKBaJIpaTUYHbIe OTKIOHEHHMs] TapaMeTpoB [UIs ciaydaeB pacmhpeneieHuii bombprmana wu

Makcseinia.

pacCYMTHIBATH CTATUCTUYECKHH BEC W DHTPONMI0 HAa OCHOBE CTATUCTUYECKOH TEOPHH IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH
paccuMThIBaTh CKOPOCTh TiepeHoca BemlecTBa (Wiau Temia) npu auddysun (Wi
TETUIONPOBOHOCTH ) B CTALIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITydasx
aHAIN3UPOBaTh (M3MYECKUE 3aJa4d, BBIJICISS CYHIECTBEHHbIE U HECYNIECTBEHHbBIC ACIICKTHI
SBJICHUS,M Ha OCHOBE NPOBEACHHOTO aHajdM3a CTPOUTH YIPOIIEHHBIE TEOPETUYECKUE MOICITH

(DUBNYECKUX SIBICHUM;

MPUMEHATh Ppa3IMYHbIE MAaTEMaTHYECKUEMHCTPYMEHTHl pEIIeHMs 3aJad  HCXOIsd U3
cOpMYIUPOBAHHBIX (PU3NYECKUX 3aKOHOB,U NMPOBOAUTH HEOOXOIMMBIE aHAIUTHYECKHE M YHCICHHBIC

pacyéThl;
BJIA/IeTh:

OCHOBHBIMH METOAAMH PELICHNUS 3a/1a4 TEPMOANHAMUKY M MOJIEKYJISIPHON (PU3MKH;
OCHOBHBIMU MAaTEMaTHYE€CKHMMU HMHCTPYMEHTAaMH, XapaKTepHBIMU JUIs 3a1ad TEPMOJUHAMHU-KU H

MOJIEKYISIPHON (DU3UKH.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

* HaiiTu BHYTPEHHIOIO SHEPTHUIO UEaTHHOTO ra3a ¢ MOCTOSHHON TeroéMKocThio CV |, UMEoIero
nasienue P noO0uém V.

° BBIpaBI/ITB JAAaBJICHUC UACAJIBHOI'O ra3a 4Cpe3 KOHICHTPALUIO U CPCAHIO0 KUMHCTUYICCKYO SHCPIUIO
MOCTYIIATCIIbHOTO ABUKCHUA MOJICKYIIL.

* 3amnucars nepBoe Hayajl0 TePMOIUHAMUKY B T depeHaIbHoM BUIE.

* Paccunrtarh paboTy HlIeabHOTO r'a3a B H30TCPMHUECKOM/aIHA0aTHIECKOM MTPOIIECCe.
* BriBectu ypaBHeHHe agua0aThl HACAIBHOTO rasa.

* [lomyunts pazHocts CP CV s uneaasHOTO rasa.

* Anumabarudeckoe uctedeHue razoB. CKOpoCTh 3ByKa

* HaliTu CKOPOCTh HUCTEUEHHUS UECATIBHOTO OJHOATOMHOIO ras3a Ipu temneparype T B my-cTory uepes
OTBEPCTHE.

* Paccunrtare CKOpOCTBH 3BYKa B BO3yXE MPU KOMHAaTHOW TEMIIEPATYpE.

*  Uzobpasuts mmkn Kapuo B koopamnarax TS. Vkaszare Ha rpaduke TEIUIOTHI HarpeBarelisi U
XOJIONMJIbHYUKA, aTakkKe paboTy B IIUKIIE.

* [lomyunts Beipaxenue st KI1/1 nneansHoit TerioBoi Mamunbl Kapao.

* Cucreme coobumnu Terio Q npu Temneparype T. Uemy MoxeT ObITh paBHO U3MEHEHHE YHTPOIHHU
ds?

» JlaTb cTaTHCTUYECKOE ONpEAEICHNE SHTPONUH. YeM oIpeaesseTcss paBHOBECHOE COCTO-sIHUE?

* HaiiTn u3MeHeHre SHTPOITUU MOJISI UIEATBHOTO ra3a MpH MEPEX0oae MEXKIY BYMsI CO-CTOSTHHSIMH C
3agadaeiMi Tu V (i T u P).

» JlBa TBEPIBIX TeJla C U3BECTHBIMU TEIUIOEMKOCTAMHU, UMEIOLUX Pa3JInYHbIE TEMIIEPATY-Phl, IPUBEIH
B TEIUIOBOMKOHTAKT. HaliTh M3MEHEHUE SHTPONNH CHCTEMBI K MOMEHTY YCTaHOB-JIEHUS PABHOBECHS.

* Haiitn n3MeHeHHe PHTPONHU HJCATBHOTO Ta3a NMPH HEPaBHOBECHOM pACIIUPEHHH B Iy-CTOTY B
TEIION30JIMPOBAHHOM 000JI0UKe.

. Hanwmcarn g depeHiman BHYTpEHHEH SHEPTUU/IHTAILITUN/CBOOOTHOM
SHEP-THH/TEPMOTMHAMUYECKOTO MoTeHnurana [ mooca.

° HOJIy‘II/ITL BBIPAKCHUC IJIA SHTAJIBIIMKU UCAJIBHOTO Ira3a € IIOCTOSIHHOM TEILJI0EMKOCTBIO Cp

° B nponecce mpu MnmoCTOAHHOM OAaBJICHUM K CHCTCMC IMOJABCIIN TCIJIOTY Q Haiitu u3me-nenue
OHTAJIBIIUKU CUCTCMEI.

* B uzorepMuyeckom mporecce HajJ CUCTEMOU cosepiieHa pabora A. HaliTu n3MeHeHre cBOOOAHOMN
SHEPTUU CHUCTEMBI.

* UYemy paBHO JaBJICHUE HACHIIIEHHBIX APOB BOAbI pH Temneparype 100C?

 [lomy4nuTs 3aBUCMMOCTH IaBJICHHUSI HACHIIIEHHBIX TAPOB BOJBI OT TEMIIEPATYPHI.

» H300pa3uth (azoBylo AuarpaMmy BOJIBL.

» Hamnucars ypaBHenue Ban-nep-Baanbsca u yka3ath (u3n4eCcKuil CMBICT BXOASIIUX B HE-T'O KOHCTAHT.

BUJIET Ne 01
1. Bompoc 1o BeIOOpY.

2. UneanpHblit Ta3. CBA3b JaBICHHUS U TEMIIEPATYPhl UICATBHOTO ra3a ¢ KHHETHYSCKON YHEpPruei ero
MOJIEKyJ1. YpaBHEHHE COCTOSHUS UACaIbHOTO ra3a. VaeanbHo-ra30Boe OnpeeieHue TeMIepaTyphl.

BMJIET Ne 02

1. Bonpoc 1o BeIOODY.



2. Pabora, BHyTpeHHss SHeprus, Ttemiora. [lepBoe Hadamo TepMOIMHAMHKH. TeIIOEMKOCTB.
Temmoémkoct CV u CP u cBA3b MeXAy HUMHU [JIs HIEalIbHOrO rasa (cooTHomieHue Maiiepa).
BHyTpeHH:s 3HEprus ¥ SHTAJIBIUS HCATBHOTO rasa.

BUJIET Ne 03

1. Bompoc 1o BeIOODY.

2. [TonuTponMyecKuii 1 aguadaTiaecKuii Ipouecchl. YpaBHEHUE anuadarhl U MOJUTPOITBI HICATHLHOTO
raza. CKopocTb 3ByKa B ra3ax.

Kpurepun onennBanus
Ha yctHOM 5K3aMeHe mpemnopaBaTellb OLEHHBAET OTBET CTYIEHTa B LEJIOM W BBICTABIISCT OLECHKY
COINIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHMAM KacaTelIbHO
MMCHbMEHHOM YacTy 3K3aMeHa:

Onenka «oTnu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HeCTaHJAPTHBIX 3a/1ad.

Onenka «omIMYHO (9)» BBICTABISETCS CTYACHTY, IOKAa3aBIIEMYy BCECTOPOHHHUE CUCTEMATH3UPO-BaHHBIE
nry0okue 3HaHMs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHJAPTHBIX 3a/1a4.

Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYJCHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPH PEIICHUN
HEeCTaHJIApTHBIX 3a/1a4, OHAKO JOIIyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yYBEpEHHOE ITOHMMAaHNE MaTepuana y4eOHOI mporpaMMbl 1 YMEHHE CBOOOTHO MPUMEHATH (U3NUECKUE
3aKOHBI Ha IPAKTUKE NPU PELICHUH TUIIOBBIX 3a]a4.

Omnenka «xopomo (6)» BBICTABISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaia y4eOHOW MNporpaMmbl M YMEHHE HPHUMEHSTh (U3MUECKHE 3aKOHbI Ha NPAKTUKE NPU
pEILIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MIOHUMaHUe MaTepuajia y4eOHON MporpaMMbl U YMEHUE NPUMEHATh GU3MUSCKUE 3aKOHBI Ha MPAKTHKE
MIPH PELICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl IPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy (parMEHTAPHBIH XapakTep
3HAHWH, JOIyCKaBUIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX HOHSTHI, HO
IPU 3TOM TIPOAEMOHCTPUPOBABIIEMYCIOCOOHOCTh PEIIaTh MPOCTHIC 33aJa4d W BIAJICHHE OCHOBHBIMH
paszzienamu yu4eOHOH MporpaMMbl, HEOOXOTUMBIMU ISl JATbHEHIIIEro 00ydIeHUsI.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHJIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, AOMyCKaBLIEMy IpyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEr0 00y YeHHSI.

OneHka «HEYIOBICTBOPUTEIBHO (2)» WM «HEYAOBIETBOPUTENbHO (1)» BBICTAaBISETCS CTYICHTY,
KOTOpBI HE 3HAeT 3HAYUTEIbHYIO YacTb OCHOBHOIO COJEP)KaHHUS IPOrpaMMbl, CHCTEMATUYECKU
JoIycKaeT rpyObie omMOKY npH (GOPMYJIMPOBAaHHUHM OCHOBHBIX (PU3NUYECKUX 3aKOHOB HIIM HE CIIOCOOEH
KOPPEKTHO MIPUMEHATH (PU3NYIECKHE 3aKOHBI Jaske VIS PEIIeHHs IPOCTHIX 3a1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



Bpems npoBeeHnst TUCbMEHHOW YacTH 9K3aMeHa COCTaBiIsIeT 4 acTpOHOMUYECKUX Yaca. Ha sk3amene
NpeIUIararoTesl Uil PeIIeHHsT 5 OPUIMHAIBHBIX 3a7ad. TeMbl COOTBETCTBYIOT TeMaM CEMHHApPCKHX
3aHATHI.3a/1aua CYMTACTCS PEUIEHHOW, €CIM OHa COACPKUT OOOCHOBAaHHOE pEIICHHE: CCHUIKH Ha
npuMeHsieMble PU3NUECKHe 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3aade eCTh YMCIIOBBIC TaHHbBIe).Ha ok3aMeHe pa3pemiaeTcs mojib30BaThCsl TFOOBIMU 3aITHCIMHU
W y4yeOHbIMH TOcOOMsMH B OyMakHOM Bwuje. Kareropuveckw 3ampemaercs BKIIOYATh JIOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3M — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapyirenu ynanstoTcs ¢ 9K3aMeHa ¢ OLICHKOH «HEy/I0BIETBOPUTEIbHOY. Pa3peraercs moiabp30BaThest
KaJIbKYJISITOpAaMH. 3arpeniaeTcs MoIb30BaThCsl KaIbKYIITOpaMH B MOOWIJIBHBIX Tele(OHaX, HOYTOyKax
U T.IL

OK3aMeH NpPOXOAUT B TPaJUIMOHHON ¢opMme Oecenbl MpemnonaBareisi CO CTYICHTOM [0 TeMe
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEeHAIIMOHHbIN OMIIET COIEPKUT JBa IMyHKTA: «BOMPOC 10 BHIOOPY» U
OJIMH BOTIPOC U3 MPOrpaMMBl Kypca.

«Bormpoc 1o BEIOOpPY» CTYIEHT FOTOBUT CAMOCTOSITENILHO JI0 dK3aMeHa. BBIOOp TEMBI OCyIIECTBISICTCS
NpU KOHCYJIBTAIlMH TIPEToaBaTessl, BEAYIIero CeMUHApCKUE 3alaHusi. BompocoM 1o BBIOOpY MOXET
ObITh 1) ymIyONeHHOE H3JIOKEHHE OJHOTO W3 IYHKTOB MPOTpaMMbl, 2) BOIPOC WM 3aj1aua,
HETIOCPE/ICTBEHHO CBSI3aHHBIE C TEMAaTHUKON Kypca, OIHAKO HE 3aTPOHYTHIE B HEM, 3) M3JIOKEHHE U
3aIUTa Pe3yNIbTaToOB J1a00PAaTOPHOH PabOThI, MPOAEIAHHON CTYACHTOM B JIAOOPATOPHOM MPAKTHKyME B
KaueCTBE JIOTIOJTHUTEIEHON paboThl. Ha 0TBET 10 «BOIMpPOCY MO BHIOOPY» CTYNEHTY MPEAOCTABISIETCS HE
oonee 10 MUHYT.

Ha moaroroBky k orBery mo Owiery cryaeHTty naércs ot 30 mo 45 muuyT. B TeueHuwe sk3amena
CTYOCHTy HE pa3pelIaeTcsl MOJb30BaAThCS BBIUMCIUTEIBHON TEXHHUKOM, JUTEpaTypoi, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMHM 3alUCSIMU U JPYTUMU MaTepuaaMy, OTHOCSIIUMHU-CS K IIPEAMETY,
KpOMe 3K3aMEHALMOHHOM MTporpaMMBbl Kypca.

B nponecce oTBeTa Ha «BOMpPOC MO BHIOOPY» paspelaeTcs MOIb30BaThCs 3apaHee MOArOTOBICHHBIM
IUIAHOM OTBETa M 3apaHee IOArOTOBIECHHBIMH HUIIOCTPALMSIMU/TpauKaMy, NPEeICTaBICHHBIMH B
OyMaXHOM BHJIE, 10O Ha JIEKTPOHHOM Hocutene (TaH-met/HoyTOyk).Mcnonb3yemsle rpaduku nnm
WITIOCTPALMK HE JIOJDKHBI COJep KaTh YacTel TeKcTa Jokiaana. Ha moaroroBky orBera Ha «BOMPOC IO
BbIOOpY» (MOBTOpEeHue) naéres He Ooiee 5 MUHYT.

B mporiecce oTBeTa mo 6mieTy sK3aMeHaTOp MOXKET 33/1aBaTh yTOUHsAOUIME Bonpockl. [Tocie orBera
1o OMJIeTy SK3aMEHaTOp BIIPABE 3a/1aBaTh CTYIEHTY JIOObIC JOTIOTHUTEIbHBIE BOIPOCHI 10 IPOTpaMMe
Kypca.

B coBokynmHOCTH oOIpoc OOydaroIierocss Ha YCTHOM OJK3aMEHE He JIO/DKEH IIPEeBBIATh JIBYX
ACTPOHOMHMYECKHUX YacoB (0e3 yueTa BpeMEHH Ha MOJATOTOBKY).



3. llepeyeHb THNMOBBIX KOHTPOJILHBIX 3aJaHUIi, HCNOJIb3YeMbIX [JIfl OLIEHKH 3HAHUH, yme-
HUM, HABLIKOB

[TpomexxyTouHas arTecTarus no aucuuruimae «O0mas Gpu3uka: TernoTa i MOJIEKYJIbD» OCYIIECTB-
asieTcs B popMe dK3aMeHa. DK3aMEeH COCTOUT M3 JIBYX YaCTEH: MPOBOJAUTCS B TUCHMEHHOMN U YCT-
HOU (opme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY IpeiaracTcs pelnTh S5 3anad. Bee npemiaraembie
3aJlauu IIpPCACTaBIIAIOT coboit OpUIrHHAJIBHBIC aBTOPCKHUEC 3ada4Yu, CIICHUAJIBHO IIOATOTOBJICHHBIC
Ui 9k3aMeHa. C mpuMepamu 3a1a4 IPOLUTBIX JIET MOKHO O3HAaKOMHTBHCS Ha caiTe Kadeapbl 00-
meir  Qusukm B pa3gene  dK3aMEHAIMOHHBIX — MaTepualioB  3a  2-H  ceMecTp
http://mipt.ru/education/chair/physics/S_l1/ekzams/

VYcTHas yacTh 3K3aMeHa MPOXOIUT MO Omiieram. B kaxmaom Ouiiere comep KUTCs TeOPETHUECKHUMA
BOIIPOC M3 IIPUBENCHHOIO HIKE CIMCKA DK3aMEHALMOHHBIX BOIpocoB. Kpome Toro, cryaeHry
[peJIaraeTcsl U3JI0KUTh IOJATOTOBJICHHBIM 3apaHee «BONPOC IO BHIOOPY», KOTOPBIM, MOKET
ObITh, KaK OJJMH U3 MYHKTOB IPUBEJEHHOTO HUXKE CIIUCKA, TaK U JIH0O0H BOIIPOC, 3aTparuBaeMblil
B U3y4aeMOM KYypCe WJIM HEMOCPEACTBEHHO CBSI3aHHBIN ¢ HUM. B KauecTBe Borpoca o BbIOOpY
MOTYT OBITh U3JI0KEHbI Pe3yJIbTAThI IPOAEIAHHOMN CTYJEHTOM J1a00paTOPHOM pabOTHI.

Cnucok BOIpOCOB YCTHOTO 3K3aMEHa:
1. WneansHblil 1 HeWICATBHBIN ra3bl. JlaBieHne WIeaabHOro ra3a Kak (QYHKIIUS KH-
HETUYECKON 3HEepruu MoJieKys. COOTHOIIEHHE MEXAY TEMIIEPATYPOU UACAIBHOIO ra3a 1
KMHETUYECKON IHEPTUEN €r0 MOJIEKYIL.
2. TepMmogunamuyeckas cucremMa. MUKpPOCKOIIMYECKUE M MaKPOCKOIIUYECKHUE Mapa-
MeTphl. YpaBHeHUE cocTosiHUsA. CTaloHapHbIe, PABHOBECHBIEC U HEPABHOBECHBIE COCTOSI-
HUSI ¥ TIPOLIECCHI.

3. Pabota, BHyTpeHHsis sHeprus, Temiora. [lepBoe Hayamo TepMOAMHAMUKH.

4, Pabora nyieanbHOro ra3a B paBHOBECHBIX U30TEPMUYECKOM U H300apHUECKOM MPO-
neccax. BHyTpeHHsIs 2HEprus uaeanbHOro rasa.

5. Tenmoémkocth. Temmoémroctu CV u CP. Tennoémkoctu CV u CP unmeansHOTO
raza. ®opmyna Maiiepa.

6. AnunabaTtryeckue U MOJUTPONIMYECKUE TPOIECChl. Y paBHEHUE aanadaThl U MOIUT-

pOTIBI 711 UAEATBHOTO rasa.
7. [Mukn Kapno, KII/I mamuner Kapro. Teopemsl KapHo.

8. Bropoe navano TepmoanHamMuku. PaBeHcTBO M HepaBeHCTBO Kitaysmyca. DHTpo-
nusi. 3aKOH BO3PACTAHUS SHTPOIHUH.

9. OHTpOIUs UAEaTbHOTO rasa.

10.  TepmomuHamuyeckue mnoreHIuanbl. CooTHOIIEHUs MakcBenia (COOTHOIIEHUS
B3aUMHOCTH). YpaBHenus [ mu66ca—I enbmrosnbiia.

11. CBs3b nnponsBoaHoi OU/OV ¢ ypaBHEHHEM COCTOSHUS

12.  Passocts CP — CV B 00miem ciydae.
13.  dazoBble nepexoabl mepBoro poaa. Ypasuenue Knanelipona—Knaysuyca. ®a3o-
BOE PaBHOBECHE KUAKOCTh—Tapy». Kpurndeckas Touka.

14.  3aBucuMOCTH TEMJIOTHI (Pa30BOT0O MEPEX0/1a OT TEMIIEPATYPHI.
15.  Jluarpamma ¢a30BOro paBHOBecus «1€A—Boaa—Tiiap». TpoitHas Touka.
16.  VYpaBuenme Ban-mep-Baanmbca kak Mozenb HeupaeanbHOTo rasa. M3orepMsl rasa

Ban-nep-Baansca. Kputnueckue napamerpel. [lpuBenénHoe ypaBHeHune Ban-nep-Ba-
ajbCa, 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

17. MeracTaOuiabHBIE COCTOSHUS, MEPEOXTKACHHBIA Tap, TMeperpeTas XKUIKOCTb.
YceronuuBocTs coctossHui. [IpaBuino Makcseina.
18. BuyTtpennssa sHeprus u sHTponus raza Ban-nep-Baaneca. 3menenne temmepa-

Typsl raza Ban-nep-Baanbca npu ero cBo00IHOM pacIIMPEHUH B BaKyyM.



19.  Unrerpansusiii adpdexr xoyns—Tomcona. TemnepaTypa nHBepcuu.

20.  TloBepxHocTHBIC siBieHUSA. KoahPHUIIMEHT MOBEPXHOCTHOTO HATSHKCHUS, KpPAaeBbIe
yrael. @opmyna Jlamiaca.

21.  3aBHCHMOCTH JABJICHUS HACBHIIIEHHOTO Mapa OT KPUBU3HBI MOBEPXHOCTH KUIKO-
CTH.

22.  Kunenue. Ponb 3aponpiiieit mpu oOpa3oBaHMU HOBOU (ha3bl.

23.  Pacmpenenenne MakcBeluia 1o CKOPOCTSM U UMITyJIbcaM dacTuil. Hanbomnee Bepo-
ATHAs1, CPEIHSS U CPEAHEKBAAPATUUHAS CKOPOCTH MOJIEKYIL.

24.  Pacnpenenenne MakcBemia mo sHeprusM yactuil. Cpeassis 1 HanOoJiee BepOosITHAS
SHEPrUU YacTHI.

25.  Cpennee 4uCIIO MOJIEKYJI, CTAJIKUBAIOLINXCS B €AMHUILY BPEMEHH C €TUHHUYHON
IUIOLIAKOM.

26.  CpenHss SHEpTrHsl MOJIEKYJI, BBUICTAIOIIUX Yepe3 Majoe OTBEPCTUE B COCY/IE B Ba-
KYyM.

27.  bapomerpuyeckas popmyna. Pacnpenenenue bonbimana.

28.  Muxkpo- u MakpococTosiHus. Pactipenenenue ['u60ca.

29. Cratuctudeckas cymma, e€ MpUMEHEHHE /ISl HAXOXKIEHHs CPEeJHEr0 3HAYCHUS
SHEPTUU MOJCUCTEMBI.

30.  CrarucTuueckoe OmpeieieHrue YHTPOIUHN. AJIMTUBHOCTh SHTPOIHMH. 3aKOH BO3-
pacTaHus SHTPOIUH.

31.  VI3meHeHue SHTPONHHU IpU cMenleHnu ra3oB. [Tapamokc ['ub6ca.

32. @OnyKTyanus Yuclia YacTUIl B 3aJJaHHOM 00BbEME.

33.  daykryauus TeMIepaTypsl B 331aHHOM 00BEME.

34.  O®nykryanus 00b€Ma B MU30TEPMHUUYECKOM U auabaTHYecKoM Ipolieccax.

35.  Bumsnue ¢uiyKTyanuii Ha 9yBCTBHTEIBHOCTh H3MEPHUTEIBHBIX MPUOOPOB (HA TpH-
Mepe MPYKUHHBIX BECOB).

36.  Kimaccuueckass teopusi TEIIOEMKOCTEH. 3aKOH PaBHOMEPHOTO pacHpeieieHHs
HHEPTUU TETJIOBOTO JBMXKEHUS 110 CTENEHSIM CBOOOIBI.

37. DJIeMEHTHl KBAaHTOBOW TEOPUHU TEIUIOEMKOCTEH. XapaKTepUCTUUYECKHUE TemIepa-
Typsl. TermnoémkocTs KpucTaiioB (3akoH rononra—IItn).

38.  Tperbe HauaIO TEPMOJAUHAMUKH.

39.  CronkHoBeHUs. DPPEeKTUBHOE Tra30KMHETHYEeCcKoe cedeHue. J[ianHa cBoOOJHOTrO

npobera. Pacnipenenenue MoseKy o JyIMHaM CBOOOHOTO mpodera.

40.  udoy3us. 3akon Guka. Koapdunuent auddysuun. Ypasuenue nudpdysuu.

41.  TemnomnpoBoaHocTh. 3akoH Dypre. KoadduumeHT TennonpoBoaHOCTH. YpaBHE-
HUE TEIUIONPOBOAHOCTH.

42.  Bsskoctb. 3akoH HprotoHa. Koadduument Bs3kocTu.
43.  BbpoyHosckoe auxkeHue. [loaBrkHOCTh. 3akoH DiHIITEiHa—CMOIYXOBCKOTO.
44.  CBsi3b MOJBWKHOCTH YacTUIIBI U KOdhdurmerTa nuddys3un.

45.  SIBneHus mepeHoca B paspexEHHbIX razax. Ihdysus. Iddexkt Kuyncena. Dddy-
3MOHHOE pa3/IeJICHHE Ta30BbIX CMECEH.
46.  TeueHue pa3pe’KEHHOTO rasa.

4. Kputepuu oueHUBaHUs
[To pe3ynbTaram peuieHus 3a7ad NUCbMEHHON YacTH SK3aMeHa 3a KaXKIyI0 3a7a4y BBICTaBIISIETCS
ot 0 710 3 6ayIoB COTNIACHO CIEAYIOIUM KPUTEPUSIM:

3 Gayuta: 3agava perieHa MoJHOCTHIO BEPHO (T. €. MPUBEAEHBI MPAaBIIILHOE 000CHOBAaHHOE
pelleHre W JaHbl OTBETHl Ha BCE BOIPOCHI 33aun). BO3MOXXKHO HanMuyue MENKHX HEeI04ETOB
(omuCKH, HECYIIECTBEHHbIE apu(METHUECKIE OIIHOKH).

2 6ama: 3ajaya peleHa, X0/l pelieHus 3a/1aud B LEJIOM BEpPeH, HO €CTh CYIECTBEHHBIE
HE0YETHI (OITMOKHY B BBIKJIAJIKaX, a0CYpAHBIA OTBET U T.I1.).



1 6amn: 3amaua He pelieHa, HO BCe OCHOBHBIC (DU3MYECKHE 3aKOHBI, HEOOXOIUMBIC IS
penieHus, chopMyIUPOBAHBI PABUIBHO.

0 G6amoB: 3aaya He pelIeHa WK pellicHa HEBEPHO (OCHOBHBIC 3aKOHBI 3aIMCAHBI C OIIHO-
KaMH, JTM00 HE MOJHOCTHIO, MOJAXO0 K PELICHUIO 3a/1a4y MPUHIUIUAIBHO HEBEPEH UIIU PElleHUE
3a/1a4ll HE COOTBETCTBYET YCIOBUIO).
[TosryuenHble Oaibl CYMMUPYIOTCS U BBICTABIIAETCS OLICHKA 33 MMCbMEHHYIO YacTh SK3aMeHa 110
CIEAYIOLIEH cXeMe

OneHka bamaer | Cymma 6an-
JIOB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIIO 6 9-10
5 8
4 6-7
YIIOBJIETBOPUTEILHO 3 5
HEYIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a TUCbMEHHYIO 4aCTh IK3aMEHa OIpeIeNisieT MaKCUMAallbHYIO UTOTOBYIO OLIEHKY 3a 9K3a-
MEH. B HCKIIFOUUTENBHBIX CIydasix, €CJIM Ha YCTHOM 4YacTH JK3aMEHA CTYJIEHT IEMOHCTPUPYET
IPEBOCXOJIHBIC TEOPETHUCCKUE 3HAHKS U YPOBCHb TOHUMAHHUS TPEJMETa, UTOrOBasi OI[CHKA MO-
JKeT OBITH IOBBIIICHA, HO HEe OoJiee, yeM Ha 2 6amia 1mo 10-0amisHOM IIKae.

Ha YCTHOM OK3aMCHC HpCHOIlaBaTeJH) OILICHHUBACT OTBECT CTyIIeHTa B IICJIOM U BBICTABJIACT OHGHKy
COTJIACHO MPUBEAEHHBIM HUKE KPUTEPUAM U U3JI0KEHHBIM BBILIE 3aMEYaHUSIM KacaTeIbHO MUCh-
MEHHOMW YacTH DK3aMeHa:

Ouenka «oTau4Ho (10)» BeICTABISIETCS CTYAEHTY, TTOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3UPO-
BaHHBIC TTTyOOKHE 3HAHUS yueOHOU MporpaMMBbl U 3a €€ MpelenaMu, a TakKe YMEHHE YBEPEHHO
MPUMEHSATh UX HA MPAKTUKE MIPU PEIICHUU CI0KHBIX HECTAaHAAPTHBIX 3a1a4.

Ornenka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3HPO-
BaHHbIE NTyOOKHE 3HaHUS y4eOHOM MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX Ha IPAKTUKE
IIPU PELICHNN HECTAaHIAPTHBIX 3a]1a4.

OneHka «0TJM4YHO (8)» BBICTABIAETCS CTYACHTY, MMOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3UPO-
BaHHBIE INTyOOKHE 3HAHUA Y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
MPY PEIICHUH HECTAHIAPTHBIX 3a/1a4, OJHAKO JIOMYCTUBIIEMY HEKOTOPHIE HETOYHOCTU MPH OT-
BETE.

OrneHka «xopouo (7)» BBICTaBISETCS CTYJCHTY, €CJIM OH IPOJIEMOHCTPHUPOBAJI TBEPOE 3HAHHUE U
YBEpEHHOE MOHMMAaHHUE MaTepHala yueOHOM MporpaMmbl U yMEHUE CBOOOIHO MPUMEHSATH (Hr3H-
YEeCKHE 3aKOHBI Ha MPAKTHUKE NIPU PELIEHUH TUIIOBBIX 3a/a4.

Omenka «xopouio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
MaTepuaia y4eOHON mporpaMMbl U YMEHUE MPUMEHSATh (PU3NYECKHe 3aKOHBI HA MPAKTUKE MPU
PELICHUH TUIIOBBIX 3a/1a4.



Ormenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CJIM OH IPOJIEMOHCTPUPOBAJ TBEP/IOE 3HAHUE
MOHMMAaHKE MaTepHalia ydeOHOI mporpaMMbl U yMEHUE TPUMEHSTh (U3NYECKUE 3aKOHBI Ha MPaK-
TUKE TPU PEIICHUH TUTIOBBIX 3334, OJHAKO JIOMYCTUJI IIPH OTBETE PsiJ] IPyObIX HETOYHOCTEH.

O1ieHKa «yT0BJIETBOPUTEIBHO (4)» BBICTaBIISETCS CTY/ICHTY, IOKa3aBlIeMy (pparMeHTapHbIN Xa-
paKTep 3HaHUH, JOIYCKaBIIEMY HETOYHOCTH B (JOPMYJIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX I10-
HATUH, HO IIPU 3TOM NPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH PeLaTh IPOCTHIE 3a/1a4 U BIIajie-
HUE OCHOBHBIMU pa3ziejaMH yuyeOHOM TporpaMMbl, HEOOXOAUMBIMU JUIsl JaJlbHEHIIEro 0OyueHHMs..

Ol1leHKa «yI0BJIETBOPUTEIBLHO (3)» BBICTABIIACTCS CTYACHTY, IMOKAa3aBIIeMy CHJIBHO (pparmMeH-
TapHBIN XapaKTep 3HAHUH, TOMYCKaBIIeMY TpyObie OIMOKH B (POPMYIMPOBKE OCHOBHBIX 3aKOHOB
1 0a30BBIX TOHATHIA, HO IPH STOM IPOJIEMOHCTPHPOBABIIEMY CIIOCOOHOCTh PEIIaTh MPOCTHIC 3a-
Ja4d ¥ BJIaJICHUE OCHOBHBIMHU pa3JieJlaMH YIeOHOUW MPOrpaMMbl, HEOOXOIUMBIMH ISl JTATbHEH-
mero oOy4eHwus.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «Hey10BJIeTBOPUTEIbHO (1)» BBICTABIACTCS CTY-
JIEHTY, KOTOPBI HE 3HACT 3HAYUTEIIHHYIO YaCTh OCHOBHOTO COJIEPKaHUS TPOTrPaMMBbI, CUCTEMa-
TUYECKH JI0MyCKaeT rpyObie omuOKu nmpu GopMyIupPOBaHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WIH HE CTIOCOOCH KOPPEKTHO MPUMEHSATh (PU3NUYECKUE 3aKOHBI JJAXKE JUIS PEIICHUS TPOCTHIX 3a-
Jad.

5. MeToauyeckue MaTepuasibl, onpeesiomme Npoueaypbl oueHUBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (WJIH) ONBITA 1EATEJILHOCTH

Iopsaok npoBeieHUsI MUCHbMEHHOT0 IK3aMeHa.

Bpewmst mpoBeieHNsl MUCHbMEHHOW YacTH 9K3aMEHa COCTaBIsIeT 4 acTpoHOMHYECKHX yaca. Ha sk-
3aMeHe IMpeyIaraloTcs s pelleH s 5 OpUTHHAIBHBIX 3a/1a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATHH. 3a7ada cuuTaeTcs PEHIEHHOM, €CII OHAa COAEPKUT 00OCHOBAHHOE PEIICHUE:
CCBUIKHM Ha MpUMEeHsieMble (PM3UUECKHEe 3aKOHBI M KOPPEKTHbIE BBIKJIAIKH, a TAK)KE NMPaBUIbHBIN
YHCIIEHHBII OTBET (eC/IM B 33/1a4€ €CTh YHCIIOBBIC AaHHBIE). Ha sk3aMeHe pasperaercs Moib3o-
BaThCs JIFOOBIMU 3aMUCAMHU U y4eOHBIMM MOCOOMSAMH B OyMakHOM Buje. Kareropuuecku 3ampe-
IIaeTCsl BKJIIOYATh JIIOOBIE YCTPOWCTBA, KOTOPBIE MOTYT CITY)KHUTh CPEIICTBAMH CBSI3H — HOYTOYKH,
IUTaHIIETHI, TeseOHbI U T.11. HapymuTenu yaanstoTces ¢ 9K3aMeHa ¢ OLIEHKOH «HEey0BIETBOPH-
TeNbHOY». Paspemraercst MONb30BaThCS KaNbKYISATOPaMH. 3alpelnaeTcs IoIb30BaThCsl KaIbKyIIs-
TOpaMH B MOOMJIbHBIX Tele(oHaX, HOyTOYyKax U T.II.

ITopsinok nmpoBeneHust yCTHOTO IK3aMeHa.

DK3aMeH MPOXOJUT B TPATUIIMOHHON opme Oecenbl MpenoaaBaTesisi Co CTYIEHTOM 0 TeME JK-
3aMEeHaIMOHHOI0 OmieTa. DK3aMEeHalMOHHBIN OMJIET COJePKUT JIBA TYHKTA: «BOIIPOC MO BEIOOPY»
Y OJTUH BOIIPOC U3 MPOTPaMMBI Kypca.

«Bomnpoc 1o BEIOOPY» CTYIEHT TOTOBUT CaMOCTOSATENBHO JI0 SK3aMeHa. BIOop TeMbl ocy-
LIECTBIISIETCS IPU KOHCYJIBTALMK TPENOAABATENs], BEAYLIErO0 CEMUHAPCKHE 3aaHus. Bonpocom
110 BEIOOPY MOKET OBITh 1) yriyOiieHHOE U3J10KEeHUE OHOTO U3 MYHKTOB MPOTrPaMMBl, 2) BOIIPOC
WM 33/1a4a, HETIOCPEICTBEHHO CBSI3aHHBIE C TEMAaTUKOM Kypca, OJJTHAKO HE 3aTPOHYThIE B HEM, 3)
U3JI0KEHUE U 3alllUTa Pe3yIbTaToB J1a00paTOpHOM pabOThI, MPOEIAaHHON CTYJEHTOM B Jlabopa-
TOPHOM IPaKTUKyM€ B KauecTBE JIOMOJIHUTENbHOM paboThl. Ha oTBEeT mo «Bompocy no BeIOOpY»
CTYACHTY IpenocTanisercs He 6onee 10 MUHYT.

Ha moaroroBky k oTBeTy no 6miery cryaenty aaércsa ot 30 no 45 munyt. B Teuenue sk-
3aMEHa CTYACHTY HE pa3pellaeTcs M0JIb30BaThCsl BEIUMCIUTEILHON TEXHUKOM, JIUTEPaTypoH, 3a-
paHee NMOATrOTOBICHHBIMU COOCTBEHHBIMU 3alUCSIMHU U JPYTUMU MaTepuaiaMH, OTHOCSLIIUMUCS K
IpeIMETy, KpOME IK3aMEHAIIMOHHOM ITPOrpaMMBbI Kypca.



B nporecce oTBeTa Ha «BOMPOC MO BEIOOPY» pa3pelaeTcs MoJIb30BaThCs 3apaHee MOAro-
TOBJICHHBIM IUIAHOM OTBETa M 3apaHee IMOATOTOBICHHBIMH WILTIOCTPALUSIMU/TpaduKaMu, mpes-
CTaBJICHHBIMH B OYMa)KHOM BHJI€, THMOO0 Ha JIEKTPOHHOM HOcHTee (MIaHmeT/HoyToyK). Mcnomb-
3yeMble Tpa(uK WK WLTIOCTPALlMK He JOJDKHBI COZlepKaTh YacTel Tekcra Aokiana. Ha moaro-
TOBKY OTBETa Ha «BOIPOC IO BEIOOPY» (MOBTOpEeHUE) NaéTcs He Oojiee 5 MUHYT.

B nporecce oTBeTa 1o 6UIIeTy 3K3aMEHATOP MOKET 3a/1aBaTh yTOUHsAOLIME BOnpockl. [1o-
clie OTBEeTa MO OWJIeTy 3K3aMEHATOp BIpaBe 3a/1aBaTh CTYACHTY JIOObIE JONOJHHUTEIBHBIE BO-
IPOCHI 110 IIPOrpaMMme Kypca.

B coBokymHOCTH ONpoc 00y4aroierocsi Ha yCTHOM 3K3aMeHe He JI0JIKEH MPEBBIIIATh IBYX
ACTPOHOMHYECKUX 4acoB (0e3 yuyeTa BpeMeHH Ha IOATOTOBKY).

[Tpumepsl IPOCTHIX 3a71a4, pEHICHHE KOTOPBIX HEOOXOAMMO IS TOJTyYEHUs YOBIETBOPUTEIHHON
OLICHKHU:

e  HaiiTu BHYTPEHHIOIO SHEPTUIO UICATIBHOTO T'a3a ¢ MOCTOSIHHOU TeIIOEMKOCThIO CV, nme-
rol1ero aasnaeHue P u 06bém V.

e  Bripa3uTh IaBieHHE UACATHLHOTO ra3a Yyepe3 KOHICHTPAIUIO U CPEIHIO KUHETHYECKYIO
SHEPTUIO MOCTYNATENBLHOTO IBHXKEHUS MOJIEKYIL.

e 3ammcarh NEPBOE HAYAIO TEPMOJIUHAMUKHU B TU(DPepeHIInaIbBHOM BHIE.
PaccuuTars paboTy naeanbHOro ra3a B H30TepPMUYECKOM/aInadaTHIecKOM IpoIiecce.
BriBecT ypaBHeHHE aquadaThl U1€AIbHOIO Ira3a.
[omyuuts pasnocts CP [1 CV mist uaeanpHOro Tasa.
Anmnabaruyeckoe uctedyeHue ra3os. CKOpoCTh 3ByKa

e Haiitu CKOPOCTh MCTEYEHMSI HICAIBHOIO OJJHOATOMHOIO rasa mnpu temneparype T B my-
CTOTY Y€pe3 OTBEPCTHE.

e PaccuuTaTh CKOPOCTB 3ByKa B BO3J1yX€ IIpY KOMHATHOW TEMIIepaType.

e  U306pas3uts nukn Kapro B koopaunarax TS. Yka3aTe Ha rpaduKe TETIOTHI HarpeBaTest
U XOJIOJIWIIbHUKA, a TAK)KE PadOTy B IIUKIIE.

e  [lomyuuts Beipaskenue nus KII/I uneansHoli TerioBoit Mamuusl KapHo.

e Cucreme coobmmnu temwio Q npu Temmneparype T. Uemy MokeT ObITh paBHO U3MEHEHHE
sHTponuu dS?

e JlaTh CTAaTUCTUYECKOE ONPEIEICHUE SHTPOIMH. UeM OIpeaeseTcss paBHOBECHOE COCTOSI-
Hue?

e  Haiitn n3MEHEHNE SHTPONIUHU MOJIS UIECAIBHOTO T'a3a IPHU MEPEXOAE MEXKAY JBYMsI COCTO-
AHUAMH ¢ 3a7aHHbIMU Tu V (i T u P).

e JIBa TBEPABIX TENA C U3BECTHBIMU TEIUIOEMKOCTSMHU, UMEIOIIMX Pa3JINYHbIE TEMIIEPATYPHI,
IIPUBEJIN B TEIJIOBOM KOHTAKT. HaliT n3MEHEHNe SHTPOIIUU CUCTEMBI K MOMEHTY YCTaHOBIICHUS
paBHOBeECHS.

e Haiitn n3MeHEHNE PHTPONMH MJEANBHOIO ra3a IPU HEPABHOBECHOM PACUIMPEHUU B ITy-
CTOTY B TETIJIOU30JIMPOBAHHON 000JIOUKE.

e Hamnucate auddepennnan BHyTpeHHEH dHEPTrun/SHTAIBINN/CBOOOIHON SHEPTUH/TEPMO-
IUHAMHAYECKOro mmoTeHmana I ' mooca.

e [lonyuuTh BBIpa)KE€HUE JJIS DHTAJIBIIMU HAEAJIBHOIO ra3a ¢ MOCTOSHHON TEINIOEMKOCTBIO
Cp.

e B nmponecce npy NOCTOSHHOM JIaBJIEHUH K cHcTeMe nojasenu Terioty Q. Haiitu n3mene-
HUE DHTAJIbIIUU CUCTEMBI.

e B m3orepMuueckom mpoiiecce Haja cUCTEMOM coBeplieHa pabora A. HaliTu u3meHenue
CBOOOJTHOM PHEPTUU CHCTEMBI.

YeMy paBHO J1aBJI€HHE HACBIILIEHHBIX TAPOB BOJbI Iipu Temieparype 100C?

[Tosny4nTh 3aBUCUMOCTB J1aBJIEHUS HACBHIIICHHBIX 1aPOB BOABI OT TEMIIEPATYPHI.
N3006pa3uTth (hazoByro quarpaMmy BOJIBI.

Hanwucate ypaBHenue Ban-nep-Baanbca 1 ykazats (U3N4eCKUN CMBICT BXOJSIIMX B HETO



KOHCTAHT.

e B koopaunarax PV m300pa3uTh cxeMaTuyHO CEMENCTBO M30TepM Ta3a Bau-nep-Baansca
Y COOTBETCTBYIOLMX U30TEPM PEAIBHOIO Ia3a.

e Haiitu n3menenue temneparypsl raza Ban-nep-Baanbca npu HepaBHOBECHOM pacIiupe-
HUM B ITyCTOTY B TEIJIOU30JIMPOBAHHON 000JI0UKE.

e Haiitu u3aMeHeHue TeMIiepaTypsl HaealbHOro ra3a B a¢dexre JHroyns—Tomcona.

e  HaiiTu naBieHre BHYTPU MBUIBHOTO ITY3bIPSL.

e  Haiitu BbICOTY TOABEMA BOJIbI B KAIWJIJISIPE C U3BECTHBIM YIJIOM CMaylBaHUS.

e BripazuTh cBOOOIHYIO PHEPTUIO MOBEPXHOCTH JKUIKOCTH 4epe3 KOID( UIIMEHT MoBepX-
HOCTHOTI'O HaTSDKEHUS.

e Hanwucath (C TOYHOCTBIO 10 HOPMUPOBOYHON KOHCTAHTBI) U CXEMATUYHO M300pa3uTh Ha
rpaduke pacnpeaeneHrne MakcBesia mo NpoeKIusM CKOPOCTH Ha OCh X.

e Hanwucath (C TOYHOCTBIO 10 HOPMHUPOBOYHON KOHCTAHThI) U CXEMAaTUYHO U300pa3uTh Ha
rpaduke pacnpezaenseHrue Makcpesia 1o MOIyJIsIM CKOPOCTEH.

e Hamucatp BbIpaskeHuUs ISl CPeIHEKBAIPaTUUHON U HanboJjee BEpOATHOIN CKopocTell Mo-
JEKYJL.

e Haiitu KoIM4ecTBO YacTHLl, yIapAIOUIMXCS B CEKYHIy O IUIOIIAJAKY IUIOMAan S B rase ¢
temnepatypoil T u naBienuem P.

e BrBectu 6apomMeTpudeckyro GOpMyITy Ut U30TEPMUYECKOH aTMOC(hEpHI.

e  DHeprus aToMa B BO30YKIEHHOM cocTosiHuU Ha E Gosbie, ueM B ocHoBHOM. Haiitu momto
BO30Y)XIEHHBIX aTOMOB B cUCTeMe Tpu Temnepatype T. J[pyrue ypoBHU SHEPTHH HE YUUTHIBATS.

e CdopmynupoBaTb TEOpEMY O PABHOPACHPEIECICHUH 3HEPTHH 110 CTeneHsM cBoOo bl Ka-
Kasi SHEPTHs IPUXOAUTCS HA OJIHY TIOJTHOCTHIO BO30YKICHHYIO KOJIeOaTeIbHYIO CTETIEHb CBOOOIBI
MOJIEKYJIbI?

e [locTpouth cxemMaTHuHO TpadyK 3aBUCHMOCTH MOJsIpHON Termoémkoctu CV nByxaToMm-
HOTO Ta3a (a30Ta) OT TeMIEepaTyphl.

e (CpenHee YUCIO YACTHUI] UJEATBHOIO Ta3a B HEKOTOPOM MBICIIEHHO BBIJICJIEHHOM 00bEME
paBHO N. OLIeHUTh CpeAHEKBAIPATUUYHYIO (DIYKTyalMIO YUCIIa YACTUIL B HEM.

e HaliTu cpeIHEKBaAPATUYHOE OTKJIIOHEHUE IPy3a HA IPYKUHE )KECTKOCTBIO _ OT IOJIOXKE-
HUS paBHOBecHUs Ipu Temmeparype T.

e [lomyuyuts onieHOUHYIO (POpMYIy JUIS JUTMHBI CBOOOJHOTO Mpobera MoJIeKys B ra3e TBep-
JBIX IIaPUKOB.

e JlaTh onpezeneHue MIOTHOCTH MOTOKA YaCTHI] (TeIUIa, UMITyJbca) U Koddduumenta aud-
¢by3uu (TETIONPOBOHOCTH, BA3KOCTH).

e Hanucats oueHky koadduipenta aupdy3un/TernionpoBoIHOCTH/BI3KOCTH B HJI€aIbHOM
ra3e ¢ U3BECTHbIMU NTapaMeTpaMH.

e  Kak KO3 pHUIHEHT TEIIONPOBOAHOCTH T'a3a B HEKOTOPOM COCYIE 3aBUCUT OT JJaBJIeHU (B
TOM YHCJI€ IIPU BBICOKOM Bakyyme)?

e Hamnucate ycioBue paBHOBECHS MEXY JBYMSI COCYAaMHU C W€aJIbHBIM I'a3aMu, COETUHEH-
HBIMHU TOHKOW TPYOKOH, eciu paanyc TpyOKH MHOTO MEHbIIIE JUIMHBI CBOOOAHOTrO mpodera (3¢-
¢dext Knyacena).

e  Koadpduument nuddysun yactui pased D. OueHUTH cpeiHEKBaIpaTUHUHOE CMEIEHUE Ya-
CTHIIBI B IPOCTPAHCTBE OT UCXOTHOTO MOJIOKEHUSI 3a BpeMs t.

e JlaTh onpezeieHne MOIBUKHOCTH YAaCTULIBI M HAITUCATD CBSI3b MTOJIBUKHOCTH OPOYHOBCKON
qacTullbl ¢ KodddunmenTom uddy3uu.



BIWJIET Ne 01
1. Bomipoc o BeIOOpY.
2. UneanpHblii ra3. CBsi3b AaBJICHUS U TEMIIEPATYPhl UAECAIBHOIO ra3a ¢ KUHETHYECKON
JHEPruey ero MoJeKyJ. Y paBHEHUE COCTOSHMS HICAIBHOTO Ta3a. MaeanpHo-ra30Boe onpenene-

HUE TeMIIepaTyphl.

BIWJIET Ne 02

1. Boripoc mo BeIOOpY.
2. Pabora, BHyTpeHH:s 3Heprusl, TemoTa. [lepBoe Hayaiio TepmouHaMuky. Temnoém-
kocTh. Termnoémkoctu Cv u Cp 1 CBA3b MEXKIYy HUMU JIJIS MI€aIbHOTO ra3a (cooTHouenne Maii-

epa). BHyTpeHHHH OHCPI'UA U SHTAJILIIUA UACAJIBHOI'O I'a3a.

BIWJIET Ne 03

1. Bonipoc o BeIOODY.
2. [TonuTponuyueckuii 1 anabaTUISCKUN MPOIECChl. Y paBHEHUE aauadaThl U MOJIUT-

porbl uaeanbHoro raza. CKopocTh 3ByKa B ra3ax.



