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AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
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Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3
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B.A. OBuMHKUH, KaH[I. TEXH. HAyK, IOIEHT, TOICHT
H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

[Iporpamma obcyxneHa Ha 3acefanuu kadeapsl oomein ¢pusuku 04.06.2020



AHHOTANMA

Kypc obmeii ¢u3uku siBusiercss mepexonHbIM OT MIKOJBHOW (PU3MKH K Kypcam TEOpPETHYECKOH (U3UKUA H
CIIELMATN3UPOBAHHBIM KypcaM SKCIEPUMEHTAIbHOM (u3uKu. [{ng ocBoeHus auciuminael « TepmoanHamMuka
U MoJieKyJsipHas (hu3nka» oOydaroIuiics JOJDKeH o0NlagaTh 3HAHUSIMU M YMEHUSMHU B 00bEME Kypca Ppu3uku
U MaTeMaTUKU CPEIHEH IIKOJIbI.

1. lean u 3apa4un

Heap AucHUNIHHBI
OcBoeHue cTyleHTaMu 0a30BBIX 3HAHWH B 00JAaCTH MEXaHWKU JUIS JAJbHEHIIEro M3y4YeHUs IPYTHX
pa3nenoB (GM3MKH W YIIIYOJCHHOTO W3yudeHHs! (PyHIaMEHTAIbHBIX OCHOB CTaTUCTHYECKOW (U3WUKUA U
(U3NUECKON KHHETHKH.

3agaum AUCUUILUITHHBI
* (¢opmupoBaHue y oOydarommxcsi 0a30BbIX 3HAHMI B OOJACTH TEPMOJMHAMHKH U MOJCKYJSPHON
¢buznkn
. (GopMHpOBaHHE YMEHWH M HABBIKOB IPUMEHSATh HM3YUCHHBIC TEOPCTUYECKHE 3aKOHBI H
MaTeMaTHYeCKHe HHCTPYMEHTHI [UISl PEIICHHS PA3IHIHbIX (PU3NUECKUX 3a/1a4
. (dbopmupoBanre 00MEPU3NICCKON KyABTYphl: YMEHHs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE

SBJICHUSI M TpeHeOperarb HECyIIeCTBEHHBIMH; YMEHHS NMPOBOAWUTH OLEHKH (U3NUYECKUX BEIHYHH;
YMEHHUSI CTPOUTH NMPOCTEHIIINE TEOPETUIECKHE MOJICIIH, OTUCHIBAIOIINE (PU3NUECKHE TTPOLECCHI

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH ucrnonb30BaTh OIIK-1.1 Bnameer ¢yHIaMEHTAILHBIMA TIOHATHSMH H
(yHIaMEeHTaIbHBIC 3aKOHBI TPUPOJIBI U 3aKOHAMH COBPEMEHHBIX €CTECTBEHHOHAYYHBIX TUCHIUILIUH
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX B cpepe cBoel nMpodhecCHOHATBHOM AesITeNbHOCTH
JTUCUUILIAH B IPO(ECCHOHATBHOM
JEATEIIbHOCTH
OIIK-3 Crioco6eH ocyIiecTBIsTh OIIK-3.1 CnocoGeH MpoBOIUTH aHANIWU3 MPOOJIeM U 3ajad,
TEOPETHUYECKHE U SKCIIEPUMEHTAIIbHBIC BO3HHKAIOMINX B M30paHHON 007IaCTH TEXHHUYECKOH (PU3UKU

WCCIIeIOBaHYsI B U30paHHOW 00JIacTH
TEXHUYECKOH (PU3UKH, yUUTHIBATD
COBpPEMEHHbIE TEHIEHIMH Pa3BUTHS
TEXHUYECKOH (PU3UKHU B CBOEH
npodeccuoHaIBHON 1S TeTbHOCTH

[IK-3 T'0TOB cOCTaBUTH IUIaH 33JaHHOTO [IK-3.1 Cnoco0en aHaJM3UpOBaTh 3ajady, IJIAHUPOBATH
PYKOBOZIUTEJIEM HAYYHOI'O MCCIIE0OBaHUS, MYTH pelIeHMs, Npelaratb U KOMOMHHMPOBATH CIIOCOOBI
pa3paloTaTh aJleKBaTHYIO MOJIENIb U3y4YaeMOI0 |peLIeHUs

00bEKTa ¥ ONPEACTUTh 00IacTh ee
MIPUMEHUMOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:




YMETb:

(yHIaMEeHTaNbHBIE 3aKOHBI M TMOHATHATEPMOAMHAMHKH M MOJCKYISpHOW (u3uku, a Tarke
I'PaHHUIIBI UX IPUMEHUMOCTH:
OCHOBHBIC 3aKOHBI TepMOAHHAMUKH (1, 2, 3 «Hauamay)
MOHSATHE O PAaBHOBECHBIX M HEPAaBHOBECHBIX IIpoOIleccax, TEPMOIMHAMUYECKOE OIpeeseHNne
SHTPONHH, 3aKOH BO3PACTAHUS SHTPOITUH, SHTPOIHS HICTFHOTO ra3a
OCHOBBI MOJICKYJISIPHO-KHHETHYECKoW Teopuu (ocHOBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npoOera, pactipenenenus bonsimana, Makcseiia)
OCHOBBI CTaTUCTUYECKON (PU3MKN (CTATUCTUUECKUI CMBICI SHTPOINNH, IOHITHE O PACHPEACICHUH
['u60ca)
OCHOBBI KBAHTOBOW TEOpUM TEIJIOEMKOCTH (CTENIEHH CBOOOIBI M UX BO30YXXIEHHE,
XapaKTepUCTUIECKHE TeMIeparypbl, 3akoH J(romonra-I1Tn)
OCHOBBI TeOpHH (ha30BBIX IEepexooB ((ha3oBble AMATPAMMBI, TEIUIOTHI NEPEXO0B, ypaB-HEHHE
Knaneninpona-Knaysuyca)
OCHOBHBIC 3aKOHBI TTOBEPXHOCTHOTO HATSKEHHUsS (KOA(PQUIIMEHT MOBEPXHOCTHOTO HATSHKEHMS,
¢dopmyna Jlannaca, BHYTPEHHSIS DHEPTHsI €AIMHHUIIBI TOBEPXHOCTH)
OCHOBBI TEOPHH TPOIIECCOB meperoca: auddy3usi, TEImIoNpPOBOIHOCTD, BI3KOCTh. KoadduimeHTs
NepeHoca B Ta30BBIX cpeaax. bpoyHOBCKoe NBIKeHHE, 3akoH OifHITeitHa-CMomyXxoBckoro. CBs3b
MEX]y TOJBMKHOCTHIO B Koddduimentom auddysuu.

IPUMEHATH U3yUCHHBIE 001IMe (PU3NUECKNE 3aKOHBI IS PEIICHNUS] KOHKPETHBIX 3a/1a4 MEXaHUKH:
MIPUMEHSATH 3aKOHBI COXPAHEHHS JUIsl pacuéTa MpOIeCCOB CKATUS/PaCIIUPEHHS T'a30B, B TOM YHCIIE:
JUIS pacIIMpeHMs Ta3a B IIyCTOTY; MCTEUEHHME Ta30B M3 MaJIOTO OTBEpPCTHS; TEUEHHE B YCIOBUIX

addexra [xoymsa-Tomcona
paccuntbiBaTth KIIJI paBHOBECHBIX IMKIOB TEIUIOBBIX M XOJOIWIBHBIX MAIIWH, B TOM 4YHCIE
3aJaHHBIX B KoopauHaTax TS
paccunThIBaTH U3MEHEHHE SHTPOIHMH B HEPAaBHOBECHBIX IPOLECCAX, @ TAaKKe MAKCUMAJIbHYIO U
MHUHHUMAIILHYIO paOOThI CUCTEM
pAacCUUTHIBATH TEIUIOBBIE MHPOLECCHl C y4&ToM Hanmuuus (a3oBbIX mHepexonoB U 3(P(HEeKToB
MOBEPXHOCTHOTO HATSKCHHUS
paccunTHIBAThH TEIUIOBBIE MPOLIECCHI sl HeHIeaIbHBIX Ta30B (1711 ypaBHeHUs Ban-nep-Baanbca)
MOJIB30BAThCSl BEPOSTHOCTHBIMU PACHPE/ICICHUSIMUA, YMETh BBIUYUCISATH CpPEJHHE 3HAUCHHS WU
CpeIHEeKBaJIpaTUYHbIC OTKJIOHEHHMS MapaMeTpoB I ClyyaeB pacrpeneieHuil bonblmana wu
Makcsenna.
pPAacCUUTHIBATH CTAaTUCTUYECKUH BEC M JHTPONMIO HA OCHOBE CTaTUCTUYECKOW TEOPHM IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH
paccuMThIBaTh CKOPOCTh TepeHoca BemlecTBa (Wiau Temia) npu auddysun (Wi
TETUIONPOBOHOCTH ) B CTAIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITyYasx
aHaNIM3UpOBaTh (hU3MUecKue 3afaud, BBIACISS CYIIECTBEHHBIE M HECYIIECTBEHHbBIC ACHEKTHI
SBJICHUS,M Ha OCHOBE NPOBEACHHOTO aHajM3a CTPOUTH YIPOIIEHHBIE TEOPETUYECKUE MOICITH
(UBNYECKUX SBICHUM;
NPUMEHATh  Pa3iIMyHble MaTeMaTWYeCKHEMHCTPYMEHTHI pEIICHHWs 3aJad HUCXOIs U3
c(OpPMYIHPOBAHHBIX (PU3NYECKUX 3aKOHOB,U NMPOBOIUTH HEOOXOIMMBIE aHAIUTHYECKHE M YMCICHHBIC
pacyéTsl;

BJIAJIETh:

4. Con

OCHOBHBIMH METOJIaMU PELICHHS 33/1a4 TEPMOJMHAMUKHI U MOJICKYJISIPHOU (pU3HKH;
OCHOBHBIMH MaT€MaTUYECKUMH MHCTPYMEHTAMH, XapaKTepHBIMH JIUIs 3324 TEPMOAMHAMH-KU U
MOJIEKYISIPHON (DU3UKH.

ep:KaHue THCHHILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHHeM

OTBECACHHOI'0O HA HUX KOJHYECTBA aKaJeMHUIECCKUX YaCOB U BU/10B y‘lGﬁHI)IX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




| OcHOBHBIE ~ MOHATHS ~ MOJEKYJISIPHON ) 3
¢$uznkn

) Tepmonunamuueckue nporeccel. [lepoe ) 5 6
HayaJlo TEPMOAUHAMUKHI

3 Bropoe Ha4yajo TEPMOIUHAMUKU. 4 4 12
OHTpomws.

4 TepUMO,Z[I/IHaMI/I‘leCKI/Ie byHKIMH W HUX ) 4 9
CBOHCTBa

5 ®a30BBIE MTEPEXOBI 2 2 6

6 PeanbHble rassl 2 2 6

7 [ToBepxHOCTHBIE SBIEHUS. 2 2 6

8 DneMeHTHl TEOPUHU BEPOSITHOCTEM. 2 2 6

9 Pacnpenenenus Makcsesia u ) ’ 6
Bonsimana.

10 |OcHOBBI CTATUCTUYECKON (PU3UKH. 2 2 6

11 Teopus TemnoéMKocTeN. 2 2 6

12 |OnykTyanumu. 2 2 6

13 |DnemenThl GrU3NYECKON KHHETHUKH. 2 2 6

14 Bpoynosckoe ABUKEHHE. SBnenus ) ) 6
[EpEeHOCca B pa3pexEHHbIX Ia3ax.

Nroro gacos 30 30 90

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. OcHOBHBIE TIOHSTHUSI MOJICKYISIPHOW (DU3HKH

OCHOBHBIE TIOHATHA MOJICKYJSIPHOM (U3UKM W TEPMOJMHAMUKH: TMPEIMET HCCIEIOBaHHA, €ro
XapaKkTepHble OCOOCHHOCTH. 3aJauu MOJEKYIIpHOH (u3uku. MakpocKomu4eckue Ima-paMeTphl.
ArperatHple COCTOSHHSI BEIIECTBA. YPAaBHEHHUS COCTOSHHA (TEPMHUYECKOE U Kallo-PHUECKOE).
UneanbHblll 1 HeWeaIbHBIN Ta3bl. JlaBieHre U1ealbHOro ra3a Kak (yHKIHS KHHETHYECKOU SHEPTUN
Mosiekyn. COOTHOIIEHHE MEXIY TEeMIIEpaTypoll WAEalbHOro raza M KHHETHYECKOW 3Heprueil ero
MOJIEKYJI. 3aKOHbI HJI€AJIbHBIX [a30B. YPABHEHUS COCTOSHUS UJI€AIbHOIO rasa.

TepMmonuHamuueckas cuctema. TepMoauHaMudeckre napamerpel. HymeBoe Hagano TepMOIMHAMUKH.
Omnpenenenue TemIeparypbl HACAIbHOIO Ta3a. PaBHOBECHOE M HEPAaBHO-BECHOE COCTOSHUS.
KBasucraruueckue, oOparuMblie 1 HEOOpaTUMBbIE TEPMOAMHAMHUYECKHE MTPOLIECCHI.

2. TepMOI[I/IHaMI/I‘-ICCKI/Ie MpoOUCCChI. HepBoe Ha4aJIO TCPMOJAUHAMUKN

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

Termnoémkocts. Temno€MKOCTh HIealbHBIX Ta30B TPU IOCTOSHHOM OOBbEME M TOCTO-STHHOM
JaBJIICHUH, ypaBHeHHE Maliepa.

AnnabaTHyeckuii M TOJIMTPONMYECKHH MNpOIecChl. YpaBHEHUS anuadaTbl M HOJIHUT-PONBI LIS
ujeansHOro Ta3a. HezaBuCHMMOCTh BHYTPEHHEH SHEPTUH WJIealIbHOTO Ta3a OT 00bEMa.

CkopocTh 3ByKa B rasax. OHTaJIbIMs. 3aBUCUMOCTb SHTAJBIMM HACAIBHOIO Ta3a OT JaBJICHUS.
CKOpOCTb UCTEUECHHUS T'a3a U3 OTBEPCTHA.

3. Bropoe Hayayio TepMOIUHAMHUKH. DHTPOIIHSL.



dopmynupoBKu BToporo Hadana. Terwtoas mammaa. Onpenenenue KI1/I TemmoBoit ma-mmunbL. [k
Kapno. Teopema Kapno. HepasenctBo Knaysmyca. Makcumansaocte KIIJ mukna Kapuo mo
CPaBHEHHIO C JPYTUMH TEPMOIUHAMHYECKUMH LIUKIAMH.

XonomuibHas MamyHa. J((HEKTUBHOCTD XOIOIWIBHON MamuHbl. TeruoBoii Hacoc. DPGHEeKTUBHOCTh
TEIUIOBOTO Hacoca, pabotaromero no mukiy Kapao. Cs3p Mexny Kod(-puumeHTamu
3 (PEKTUBHOCTH TETJIOBOTO HACOCA M XOJIOAMIBHONW MAIITHHBL.

TepMonrHaMHUECKOE OIpEAEICHUE OHHTPONMU. 3aKOH BO3pACTaHUSl DJHTPONUHU. OH-TPOIUs
UACaNbHOrO Ta3za. OHTponHus B OOpaTUMBIX W HEOOpaTHMMBIX Ipoueccax. AnuadaTu-deckoe
pacuMpeHue uAeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IE€PBOTO M BTOPOTO Hayall
TEPMOJIMHAMHUKH.

Tperbe Hauano TepMOAMHAMUKU. l3MeHEHHE HHTPONMU M TEIUIOEMKOCTH NpU NPU-OIMKEeHUN
TeMIIepaTypbl K aOCOTIOTHOMY HYIIIO.

4. TepmonuHamuueckrue GyHKIMU U UX CBOMCTBA

CpoiictBa  TepMmommHamuueckux  (GyHKnmid. MakcumanpHassT W MUHUMallbHas — pabora.
[Ipe-oOpazoBanust TepMoanHamuueckux ¢yHkuud. CooTHomeHuss MakcBemia. 3aBUCMMOCTD
BHYTpPEHHEH dHEPrUH OT 00hEMA. 3aBHCUMOCTH TEIUIOEMKOCTH OT 00béMa. CooTHoeHue mexay CP
uCV.

Temnoduznyeckue cBoiicTBa TBEPABIX Ten. Tepmoaunamuka nedopmannn TBEPALIX Tesl. VzMeHeHue
TEMIIEpaTypbl IpU aauabaTHYECKOM PACTSHKEHUH YIIPYroro CTep)kHS. Ten-JoBoe pacIIMpeHHe Kak
CIICACTBUE AHTapMOHMYHOCTH Konebanuii B pewméTke. Koahduuu-eHT JIMHEHHOro pacimmpeHus
CTEPXKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonsl I m Il poma. Xumudeckuii moteHnman. YcinoBue paBHOBecHus (as. Kpu-pas
¢dazoBoro paBHOBecus. YpaBHenue Kumaneiipona—Kunaysuyca. duarpamMmma cocTosiHHS ABYX(a3zHOM
CHCTEMbI («KHIKOCTb—IIap». 3aBHCHUMOCTh TEIUIOTHI (Pa30BOro IepexoJa OT TeMIepaTrypsbl.
Kputnueckas Touka. TpoiiHas Touka. [uarpamMma cocrosHus «i€a—Boga—tap». MeracTaOuibHbIE
cocrosiHus. 1leperperast )KUIKOCTh U NEPEOXIaXAEHHBIN map.

6. PeanbHbIe ra3nl

I'a3 Ban-nep-Baanbca xak mMozpens peanpHOro rasa. M3orepmel rasza Ban-nep-Baaneca. YpaBHeHue
anuabarel raza Ban-nep-Baanbca. IlpaBuno MakcBemia W mpaBwio peiuara. Kpurudeckue
rapameTpbl U NpUBEAEHHOE ypaBHEHHE COCTOSHUSA raza Ban-nep-Baanbca. BHyTpeHHAsS 3HEprus
raza Ban-nep-Baanbca. Annabarnueckoe pacmpenue raza Ban-nep-Baanbca B Bakyym. DHTpomnus
raza  Ban-mep-Baamsca.  Oddexr  JIxoyms—Tomcona.  Axmaba-THueckoe — pacUIMpEHHE,
JpOCCeInpOBaHUE.

7. IIoBEepXHOCTHBIE SIBJICHUS.

Tepmonunamuka noepxHoctu. CBoboaHas sHeprust noBepxHocTu. Kpaeswie yriel. CMaunBaHue u
HecmauuBaHue. Popmyna Jlamiaca. 3aBUCMMOCTh JaBi€HHMs Iapa OT KPUBU3HBI ITOBEPXHOCTH
xunkoctu. Kunenune. Ponb 3aponpimeii npu o6pazoBaHnu HOBOH (aszbl.

8. D1eMeHTHI TEOpUHU BEPOSATHOCTEH.

VYcnoBue HOopMupoBkU. CpenHue BEIMYUHBI U JUCTIEPCHsl. BUHOMHANBHBIA 3aKOH pacmpe-AeeHHUs.
Pacnpenenenue Ilyaccona. Pactipenenenue I"aycca.

9. Pacnipenenenus Maxcsenna u bonsimana.

Pacnipenenenust MakcBeiia. PacnipesieneHne 4acTHIl 10 KOMIIOHEHTaM CKOPOCTH W a0CO-JTIOTHBIM
3HaYCHUSIM CKOpocTH. Jloyiss 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 TUIOMIAIKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYYM 4epe3 Majloe OTBEPCTUE B COCYIIE.



Pacnpenenenue bonbiiMana B omHOpoaHOM mone cwil. bapomerpudeckas opmyna. Pacnpenenenne
Makceinta—bonbiMmana.

10. OcHOBBI CTaTUCTUYECKON (PU3UKH.

JIluHaMH4ecKHue M CTAaTUCTUYECKUE 3aKOHOMEPHOCTH. MakpOCKONMYECKHE M MHMKPOCKOMH-YECKHE
cocrosausi. PazoBoe mnpoctpaHcTBo. IlpencraBnenme o pacnpenenenun [ ub06ca. Mukpo- u
MakpococTosiHus. CTaTHCTHYECKHMl Bec MakpococtosHusi. Craructuueckas cymM-ma u - e€
UCIIOJb30BAaHUE JUISI HAXOXKAEHUS BHYTPEHHEH 3HEpruu. DHeprus, TEIUIOEMKOCThb, SHTPONMS rasa,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPIETUYECKHUX YPOBHS.

CrarucTuueckoe onpeAeseHue SHTPONHUU. AITUTHBHOCT SHTPOIUH. 3aKOHBO3PAC-TaHUSI SHTPOIINH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHuu razos. [lapa-nokec ['m66ca.

11. Teopus TemnoéMKOCTEN.

Knaccuueckass Teopus Temno€MKocTed. 3akOH pPAaBHOM pacHpelesieHUsT 3HEpPIUU  TEIUIOBOIO
JBWDKEHUS 10 cTeneHsM cBoOoabl. TermmoéMkocTh KpuctauioB (3akoH romonra—Iltu). DnemeHTHI
KBaHTOBOM  TEOpUU  TEIJIOEMKOCTEH. XapaKTepUCTUYECKHE TeMIepaTypbl. 3aBU-CHMOCTb
TEMIO0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanuu.

CpenHue 3Ha4YEHUS PHEPTUM U TUCTIEPCUH (CPEAHEKBAAPATUUHON (NIyKTyally) SHEPTUH YacTHUIIBI.
Onykryanuu U pacnpenenenue ['aycca. Onykryanun TepMOJMHAMUYECKUX Be-THYUH. DirykTyanus
TeMneparypel B QuUKcHpoBaHHOM 00béme. Dnykryanus o0bEMa B H30-TEPMHUYECKOM U
agnabaruueckoM mponeccax. OiykTyauuu agIuTHBHBIX (U3MYECKUX BE-JIMYMH. 3aBHCUMOCTD
duykTyanmii OT YHWCla YaCcTHIl, COCTaBISIIOIIMX CUCTeMy. Bnusaue Qaykryanuii  Ha
YyBCTBUTEILHOCTh U3MEPUTEIILHBIX MPUOOPOB (HA IpUMeEpe NPYKUHHBIX BECOB).

13. DnemeHThI PpHU3HUECKON KHHETHKH.

CronkHoBeHUs. DQQeKTuBHOE Tra3oKMHETHYEeCKoe ceueHue. JlnmHa cBoOoxHOro mpoodera.
Pacnipenenenne mMosekyn mo JUIMHaM CBOOOMHOTO mpobera. YUCIO CTONKHOBEHHH MOJIEKYT MEXITY
co0oi. SIBieHus mepeHoca: BA3KOCThb, TEIUIONPOBOAHOCTh U AudPy3us. 3akoHsl Duxan Dypse.
KoaddurmeHTs! BI3KOCTH, TEIUIONPOBOAHOCTH U U dy3un B razax.

14. bpoyHoBcKkoe BI)KEHUE. SIBIeHMS TepeHoca B pa3peKEHHBIX razax.

[MogBmwxuOCTh.  3akoH  JiHmTEelHa—CMONTYXOBCKOTO.  CBSI3b  MOABIKHOCTH  YacTHUIBI |
ko-3pdunmenta auddysun. Dpdexr Knuyncena. Dpdysus. Teduenue paspek€HHOro raza ue-pes
MIPSMOJIUHEHHYTO TPYOY.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

JlexunoHHas ayquTOpHsl, OCHAIIEHHAS MYJIBTUMEAUMHBIM IPOEKTOPOM U 3KPAHOM
O6opynoBaHue ISl JIEKIMOHHBIX J€MOHCTpALHiA

Y4eOHble ayTUuTOPUH, OCHAIIEHHBIE JIOCKOM

Hoctyn k 6ubnnorexkaM y4eOHOM TEXHUUECKOH JIUTEPATYPhl, B TOM YHCJIE JIEKTPOHHBIM,

HEOOXOUMBIH JJIsl OCYIIIECTBICHUSI CAMOCTOSTENILHOW PA0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. O6mmii kypc pusuku [Tekcr] : B 5 T. T. 2 : TepmoguHamuka u MoJeKyisipHas (pu3mka : y4ueo.
nocobwue st By3oB / 1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarur, 2005, 2006, 2011, 2014
— 544 c.



2. OcHoBsl pusuku [Teker] : Kype oOmieii ¢puznkn : B 2 T. T. 2 : yueOHUK 17151 By30B. KBaHTOBas 1
craructrueckas ¢pusuka. Tepmonunamuka / B. E. Benonyukun, J[. A. 3aukun, 0. M. [luneniok ; nox
pen. FO. M. llunenroka .— 2-e u3., ucnp. — M. : @uszmarauT, 2007 .— 608 c.

3. Kparkuii kypc TepmonuHamuku [ Tekct] : yue6. mocobue nist By3os / B. E. benonyukun ; M-Bo
oOpa3oBanus 1 Hayku Poc. ®enepaunn, Mock. pus.-texH. uH-T (TOC. yH-T .— 2-€ U311, nepepad. u Jo1I.
— M. : MOTH, 2010 .— 164 c.

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

5. JTaboparopHbIit mpakThkyM 1o obmei ¢pusuke [Teker] : B 3 T. T. 1 : TepmoauaaMuka u
MOJIEKyIIsIpHas pu3nKa : yuaed. mocodue 1 By30B / mof pead. 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. Coopauk 3a7a4 1o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 1 : Mexanuka. TepMmonnHaMuka u
MoneKymspHas puzuka : yued. mocobue ains By30B / mof pea. B. A. OBunHknHa .— 3-€ U3]1., UCTIP. U
o, — M. : ®usmarkuaura, 2013 .— 560 ¢

7. CoopHuUK 3a/1a4 110 001iemy Kypey ¢usuku [Teker] : B 3 u. Y. 1 : yue6. mocoOue 1j1sl By30B.
Mexanuka. TepmoanHaMuka 1 MOJIEKyIIsIpHast ¢pusuka / mon pen. B. A. OBunHKkHHA .— 4-€ U3/., UCTIp.
— M. : ®usmarkuura, 2016 .— 560 c.

8. Kanamnuaukos H.I1., CmonaeipeB M.A./OcHoBbl pusuku B 2-x Tomax M.-Jlabopatopust 3nanmii, 2017

JomnonHurensHas aureparypa

1. Kypc obmeti ¢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 o6pa3oBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
WH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.

3. Merozpl perienus 3a7a4 B o01ieM kypce ¢pusuke. TepMoarnHaMuKa 1 MoJeKyIsipHas pusuka [Tekcr]
: [yae6. mocobwue st By30B] / B. I1. KopsiBoB .— M. : Beicmas mikoina, 2009 .— 358 c.

4. Dutponus [Tekct] : y4. mocodue ais 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. DNeMeHTHI CTATUCTHYECKON MEXaHWKH, TEPMOJANHAMUKY B KUHETHKY [ Tekcr] : [y4ueb. mocobue st
By30B] / U. @. llleroneB .— 2-e u3a., ucnp. — Jlonronpynnsrii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUYCHUS.

1.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. I1. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Beicmag mxona, 1991 .— 376 c.

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

4.Hekoropslie 3a1a4un Teopun TeruonpoBonnoctu [Teker] : yue6. mocobue uist 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 kuHeTrka [ Texct] : yue6. mocobue mist By30B / FO. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : U3n-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.

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

7.I0pyr 2.B., Kneno C.JI., OBcsunukoBa O.b. DnemeHTsl Teopuu QuUIyKTyanuii 1 GpOyHOBCKOTO
JOBWDKEHUS B MOJIEKYJIsipHOH (usuke. — M.: MOTH., 2002.

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

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

10.byasirua B.C. TeruioémkocTh M 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. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/S_II/method/ — meToanueckuii pazaen caiira kadeaps
Oo0meit puzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — snexrponnas 6udnuoreka MOTU, pazaen «O0mas
¢duznkar»

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIMHBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
Npe3eHTAlUMN.

Jluteparypa, pekoMeHIyemMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. 11.[ 1,2] mepeuHs pecypcoB
WH(POPMALIMOHHO-TEICKOMMYHHKAaIMOHHOH ceTn "MHTepHeT", He0OXOAMMBIX 711 OCBOCHHS
JTUCIUIIINHBI (MOJYJIs1)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKH MPSMO CO CBOMX IIIAHIIETOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, nzyuaronmii kypc «O0mas Gu3nka: TepMOIUHAMHUKA U MOJICKYJISIpHAsT (PU3UKaY, JTOKEH He
TOJIBKO U3YYHTH 00IIHe (PU3NUSCKUE 3aKOHBI ¥ ITOHATHSI, HO HAYYUTHCS IPUMEHSATh HX Ha MPAKTUKE.
VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi sl paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIOUAET B CE0S:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPEIHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS;

— peleHue 3a1a4, npeiaraéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHSAM, KOHTPOJIBHOM padoTe, cradye 3aJaHuil, JK3aMeHy.
PyKoOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTOl CTyneHTa OCyIecTBisercss B (opme
WHMBU1YaJIbHBIX KOHCYJIBTAIIUH.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
NPUMEHSTh TEOPETHUECKHUE 3HAHUS Ha MPAKTHKE CTYIEHTY HEOOXOJMMO pelIaTh KaKk MOXKHO OoJbLIe
3amad. [Ipu pemeHny 3a1a4 Kaxka0e JeicTBIEe HEOOXOAMMO apryMEHTHUPOBAaTh, CCUIAsICh HA U3BECTHBIC
TEOPETUYECKUE CBE/ICHUS U MPOBOJMUTH BCE HEOOXOANMBIC BBIUMCICHHS, JJOBOIS 331ady 10 KOHEYHOTO
oTBeTa.3aja4ya CUYHTACTCS DPEHIEHHOH, €CM OHAa COJCPKUT OOOCHOBAHHOE pEIICHHE: CCBHUIKM Ha
npuMeHsieMble (pU3NUECKHe 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3a/1au€ €CTh YUCIIOBBIC JTaHHBIC).

[Tpy mOArOTOBKE K MPAKTHYECKUM 3aHSATUSM HEOOXOJMMO O3HAKOMHTBHCSI C OCHOBHBIMH TOHATHAMH U
3aKOHAMH, KOTOPHIMH OyleT TOCBSIIEHO 3aHATHE, M PEIIUTh 3aJadd, NPEAyCMOTPEHHBIC IS
HOJITOTOBKH 110 TEME CEMUHApA.

B kypce muMpoko HCHONB3YIOTCA MOHATHA M METOAbl MAaTeMaTHYECKOrO aHalin3a (PyHKIHA MHOTHX
MEPEMEHHBIX U TEOPUU BEPOATHOCTEH. DTH IUCHUIUIMHBI U3YYaIOTCS MapajuIeIbHO ¢ KypcoM oOmIei
¢uzuku. Ecnu cTyaeHT cTajkuBaeTcs ¢ MaTeMaTHYECKUM MOHATHEM, KOTOPOE ellle He ObUIO U3y4YeHO B
paMKax YIOMSHYTBIX MaTeMaTHYeCKUX KYypCOB, OH JAOJDKEH IpPEIBAapUTEIbHO O3HAKOMMUTBLCS C
COOTBETCTBYIOLIMM  Pa3deiOM  MareMaTukd  caMmocTosTenbHO.  HeoOxomumblii  MUHHUMYM
MaTeMaTHYeCKUX CBEJCHHI M3JIaraeTcsl Kak Ha JICKIHMAX, TaK U B OCHOBHOW y4eOHOW imTeparype,
PEKOMEHyeMOU I U3yYEHUs JaHHOW JUCLMILINHEL.

[TpomexxyTouHBIH KOHTPOIIb 3HAHUI MTPOBOJUTCS B BHJE KOHTPOJIHHOH pa0OThl, HA KOTOPOU CTYICHTY
npeyiaraeTcs pelnTh MATh 3a/1ad 10 NPOHACHHBIM TeMaM B ¢opmare, aHaJOTHYHOM MHCbMEHHOMY
sKk3aMeHy. I IpoBEpKU 3HAHUM, a TaKKe NOHMMaHUs U BIAJECHUS MaTepuajioM, B IPOLECCEe Clauu
3alaHuil TIPENoaBaTeNlb MOXKET 3aJaBaTh CTYACHTY IOINOJIHUTEIbHBIE TEOPETHUECKUE BOIPOCHI IO
porpaMmme Kypca WM J1aBaTh JJIsl pelIeHHs AOMOJIHUTENbHbIE 3a1aun. O0s3aTenbHbIM TpeOoBaHHEM
SIBJISICTCSI BBINIOJIHEHUE JOMAIIHUX PabOT, KOTOphle O(QOPMIISIIOTCA B CIIELMANBHO OTBEAEHHOHN IUIs
9TOro TETPaau U CUCTEMAaTHUYECKHU CIAIOTCS HAa IIPOBEPKY.



Ha nuceMeHHOM d5K3aMeHE CTYISHTY TNpelylaraeTcsi pemuTh 5 3amad. TemaTwka 3amad MOJHOCTHIO
COOTBETCTBYET MpOrpaMMe Kypca, OJHAKO BCE 3aJa4d MHCBMEHHOTO 9K3aMEHa SBIISIOTCS MOJHOCTHIO
opUrHHaJIBHBIMU. Ha 9K3aMeHe cTyieHTaM pa3penieHo MoIb30BaThCs TF000M CIIpaBOYHON HiIH y4eOHOM
aurepatypoid. Takast Gpopma 3k3aMeHa HUCKIIOYaeT Oe31yMHOE 3aydMBaHHE 3aKOHOB M HallpaBieHa Ha
MPOBEPKY TITyOMHBI IOHMMAaHHsI MaTrepualia U CIIOCOOHOCTH CAMOCTOSATEIIFHO MPUMEHSTh (PU3NUECKUE
3aKOHBI B HECTaHJAPTHOM CUTYaIHH.

[TomuMoO H3yueHHS Pa3IesioB MEXaHUKH, 0003HAYEHHBIX B IIPOrpaMMe Kypca, CTYICHTY PEKOMEH/TyeTCs
CaMOCTOATENIbHO HM3y4YaTh pa3jM4YHbIE BOIPOCHI, OTHOCSIIUECS K OO0med ¢u3uke (MeXxaHHKe),
BO3MOJKHO BBIXOJISIIIUE 32 PAaMKH ITPOTPAMMBI, PACIIUPsIs TAKUM 00pa3oM CBOM (GpHU3HYECKHI KPYyro30p.
Ha sk3ameHe CTyaeHTy npejjaraercs B KadecTBE OJHOTO M3 IyHKTOB OwiieTa BbIOpaTh M paccKasaTb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM JKCHEPUMEHTAIBHBIH BOMPOC, HWMEIOIIUMA
OTHOIIICHHE K TMPOUJECHHOMY Kypcy (3TO MOXKET ObITh 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 0Opa3oM
CIIOCOOHOCTh CAMOCTOSATENIFHO Pa30upaThesl B pa3IMYHBIX BOMPOCAX M 3a7adax (M3HKH, OCHOBBIBASIChH
Ha MPUMEHEHUH SIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuiIb NOArOTOBKHU: Texanyeckasi pU3nKa KOCMHUUYECKUX JIETATEJIbHBIX aIlllapaToB
®uzrex-mkoia A3pokocMUIecKuX TexXHOIOrui
kageapa obueit pusnku

Kypc: 1

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

3.B. IpyT, 1-p xum. Hayk, npodeccop, npodeccop

B.C. Bynbirun, kanj. ¢pus.-mar. Hayk, JOLEHT, mpodeccop
K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, OIEHT, TOICHT

H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CiocobeH nCcoab30BaTh
(yHIaMEHTaTbHBIC 3aKOHBI TIPUPOJIBI U
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUTUIMH B IPO(ECCHOHATBHOM
NeATEIbHOCTH

OIIK-1.1 Bnameer ¢yHIaMEHTAILHBIMA TIOHATHSIMH H
3aKOHAMHU COBPEMCHHBIX €CTCCTBEHHOHAYYHBIX JTUCIUITIHH
B cepe cBoeii mpodeCCHOHANBHON NesITeThHOCTH

OIIK-3 CriocoGeH ocyIiecTBIsTh
TEOPETHUYECKHE U SKCIICPUMEHTAIIbHBIC
WCCIIeI0OBaHYsI B U30paHHOW 00J1acTH
TEXHUYECKOH (PU3UKH, yUUTHIBATD
COBPEMEHHBIE TEHACHIMH PAa3BUTHS
TEXHUYECKOHN (PU3UKHU B CBOEH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3.1 CnocoGeH MpoBOIUTh aHANIWU3 MPOOJIeM U 3ajad,
BO3HHKAIOMINX B M30paHHON 007IaCTH TEXHHYECKOH (PU3UKU

IIK-3 I'oTOB cOCTaBUTH IJIAaH 3aJJaHHOTO
PYKOBOIUTENEM HAyIHOTO UCCIIEJOBAHMUS,
pa3zpaboTaTh aJIEKBaTHYIO MOJIEITb U3y4aeMOT0
00bEKTa ¥ ONPEACTUTh 00IacTh e
MIPUMEHUMOCTH

[IK-3.1 Cnoco0en aHaJM3UpOBaTh 3ajady, IJIAHUPOBATDH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3YIbTATC HIYUCHUA TUCHUIIJIMHBI <(O6H_Ia$[ (I)I/IBI/IKaI TCpMOAMHAMUKA W MOJICKYJIIpHAaA (1)I/ISI/IKa)>

00yJaromuiics JOKeH:

3HATb:

(1)YHI[3,MCHT3.J'IBH1>16 3aKOHbI W TIOHATUATCPMOAWHAMHUKU U MOJ'IeKyJ'IHpHOfI (1)I/I3I/IKI/I, a TaKXKeC

rpaHulbl UX IPUMEHUMOCTU:

OCHOBHBIE 3aKOHBI TepMonuHaMuKH (1, 2, 3 «Havamna)
IIOHATHE O PAaBHOBECHBIX M HEPABHOBECHBIX IIpoOLEcCaxX, TEPMOIMHAMMUYECKOE OIpEAEICHUE
SHTPOIINH, 32KOH BO3pACTaHUs SHTPOIHH, SHTPOIUS UACAIBHOIO ra3a
OCHOBBI MOJICKYJISIPHO-KHHETHYECKoW Teopuu (ocHoBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npobera, pacmpenesnenus boiasumana, Makcsenna)
OCHOBBI CTaTUCTUYECKON (PU3MKN (CTATUCTUUECKUI CMBICI SHTPOINNH, IIOHITHE O PACHPEACICHUH

['u60ca)

OCHOBBI KBAHTOBOW TEOpUM TEIJIOEMKOCTH (CTENEHH CBOOOIBI M UX BO30YXIEHHE,
XapaKTepUCTHYECKUE TeMIIEpaTypbl, 3akoH [ltononra-IItn)
OCHOBBI TeOpHH (ha30BBIX IEepexonoB ((ha3oBble AMATPAMMBI, TEIUIOTHI NEPEXO0B, ypaB-HEHHE

Knaneninpona-Knaysuyca)

OCHOBHBIE 3aKOHBI NOBEPXHOCTHOTO HAaTSDKEHUS (KOY((HIMEHT MOBEPXHOCTHOTO HATSKCHUS,
¢dopmyna Jlannaca, BHYTPEHHSIS DHEPTHsI €AMHHUIIBI TOBEPXHOCTH)
OCHOBBI TEOPHH TPOIIECCOB meperoca: auddy3usi, TEImIoNnpOBOIHOCTh, BI3KOCTh. KoadduimeHTs
NepeHoca B Ta30BBIX cpeaax. bpoyHOBCKoe NBIDKeHHE, 3akoH OifHITeitHa-CMomyXxoBckoro. CBs3b
MEX]ly TTOJBMKHOCTHIO B Koddduimentom auddysuu.

yMeThb:



HNPUMEHATh U3yUCHHBIE 001IMe (PU3NUECKNE 3aKOHBI IS PEIICHNs] KOHKPETHBIX 3a/1a4 MEXaHUKH:
MIPUMEHSATH 3aKOHBI COXPAHEHHS ISl PacuéTa MpOIeCCOB CKATUS/PaCIIUPEHHS T'a30B, B TOM YHCIIE:
JUIS pacIIMpeHHs Ta3a B IIyCTOTY; MCTEUEHHME Ta30B M3 MaJIOTO OTBEPCTHS; TEUEHHE B YCIOBHUIX

addexra [xoymsa-Tomcona
paccuntbiBaTth KIIJl paBHOBECHBIX IMKIOB TEIUIOBBIX M XOJOAWIBHBIX MAIIWH, B TOM 4YHCIE
3aJaHHBIX B KoopauHaTax TS
paccunThIBaTh U3MEHEHHE SHTPOIMH B HEPAaBHOBECHBIX IPOLECCAX, @ TAKKe MAKCUMAJIbHYIO U
MUHHAMAIILHYIO paOOThI CUCTEM
pAaCCUUTHIBATH TEIUIOBBIE MHPOLECCHl C y4&ToM Hanuuus (a3oBbIX HepexonoB U 3((HEeKToB
MOBEPXHOCTHOTO HATSKCHHUS
paccunTHIBAThH TEIUIOBBIE MPOLIECCHI TSl HeHIeaIbHBIX Ta30B (1711 ypaBHeHUs Ban-nep-Baanbca)
MIOJIB30BAThCSl BEPOSTHOCTHBIMU PACHPEICICHUSIMUA, YMETh BBIUUCISATH CpPEJHHE 3HAUCHHS U
CpeIHEeKBaJIpaTUYHbIC OTKJIOHEHHMS MapaMeTpoB I ClyyaeB pacrpeneieHuil bonblmana wu
Makcsenna.
pPAacCUMTHIBATH CTAaTUCTUYECKUH BEC M JHTPONMIO HA OCHOBE CTaTUCTUYECKOW TEOPHM IS
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH

paccuMThIBaTh CKOPOCTh TiepeHoca BemlecTBa (Wiau Temia) npu guddysun (Wi

TETUIONPOBOHOCTH ) B CTAIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITydasx

aHANIM3UpOBaTh (hU3nMUecKHue 3a7auu, BBIACISS CYIIECTBEHHBIE M HECYIIECTBEHHbBIC ACHEKTHI
SBJICHUS,M Ha OCHOBE NPOBEACHHOTO aHajM3a CTPOUTH YIPOIIEHHBIE TEOPETUYECKUE MOICITH
(UBNYECKUX SBICHUM;

NPUMEHATh  Pa3IMyHble MaTeMaTHYeCKHEMHCTPYMEHTHI pEIICHHWs 3aJad HUCXOIUs U3
c(OpMYIUPOBAHHBIX (PU3NYECKUX 3aKOHOB,U NMPOBOIUTH HEOOXOIMMBIE aHAIUTHYECKHE M YHCICHHBIC
pacyéTsl;

BJIA/IETh:

OCHOBHBIMH METOJIaMU PELICHHS 33/1a4 TEPMOJMHAMUKHI U MOJICKYJISIPHOU (pU3HKH;
OCHOBHBIMU MAaT€MaTUYECKUMH MHCTPYMEHTAMH, XapaKTepHBIMH JIUIs 3324 TEPMOAMHAMH-KU U
MOJIEKYIISIPHON (DU3UKH.

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



3. [lepeyeHb THNMOBBIX KOHTPOJbHBIX 3aJaHHI{, HCNOJIb3yeMbIX ISl OLlEHKM 3HAHMM, yme-
HUM, HABHIKOB

[TpomexyTouHas arrecrauus no aucuurinHe «O0mas Gusnka: TepMOAMHAMHUKA U MOJIEKYJISAP-
Hast (pu3uKa» ocymiecTBIsieTcs B ¢opMe dK3aMeHa. JK3aMEH COCTOHMT M3 JIBYX YacCTeil: MPOBO-
JIUTCS B MUCHbMEHHOM M YCTHOH opme.

Ha nucbMeHHOM YacTH SK3aMeHa CTYACHTY IpcajaracTcsa pCuinuTb 5 3ajgay. Bce npeajiaracMabIic
3ala4i OpCACTaBIIAIOT coboii OpPUI'MHAJIBHBIC aBTOPCKUEC 3ada4u, CIICHUAIIbHO IMOATOTOBJICHHBIC
JJIs1 OK3aMC€HaA. C IpuMEpaMu 3aaa4 MPOIUIBIX JIET MOXHO O3HAKOMUTHCA Ha calite Ka(i)e,[[pbl
obmeld  Qu3ukm B pasgene  HK3aMEHAIIMOHHBIX ~ MaTepuajioB 3a 2-i  ceMecTp
http://mipt.ru/education/chair/physics/S_Il/ekzams/

VYcTHas yacTh 3K3aMeHa NMPOXOJUT Mo OmietaMm. B kaxmom O6uiere coaep XuTcsi TeOpEeTHUECKUM
BOIIPOC U3 IIPUBEJCHHOIO HMXKE CIIMCKA 3K3aMEHALMOHHBIX BONpPOcoB. Kpome Toro, crynenry
IpeUIaraeTcst U3JI0KUTh IOATOTOBIICHHBIN 3apaHee «BOIPOC IO BBIOOPY», KOTOPHIM MOXET
OBITh KaK OJMH U3 IIYHKTOB MPHUBEIEHHOTO HUKE CITUCKA, TaK M JIIOOOW BOIPOC, 3aTparuBacMblil
B M3y4aeMOM Kypce MJIM HENOCPEICTBEHHO CBSA3aHHBIM ¢ HUM. B kadecTBe Bompoca 1o BeIOOPY
MOTYT OBITh U3JI0KEHBI PE3yIbTAThI IPOACIAHHOHN CTYJEHTOM J1a00paTOpPHOI pabOTHI.

Cnucok BOMpOCOB YCTHOTO 9K3aMEHa:
1. WneanpHblil 1 HeueanbHbIN rasbl. JlaBieHue uaeaibHOro ra3a Kak (GyHKIIUS KH-
HETUYECKON dHEepruu MoJieKysl. COOTHOIICHHE MEXKIY TEMIEPAaTypoil UACAIbHOTO Ta3a 1
KMHETUYECKOW SHEPTUeii ero MOJeKyII.
2. Tepmonuuamuueckas cucreMa. MUKPOCKONIMYECKHE U MaKPOCKOIMYECKUE Tapa-
MeTphl. YpaBHeHHE cocTosiHUS. CTallMOHApHbBIE, PABHOBECHBIE U HEPABHOBECHBIE COCTO-
SIHUST ¥ TIPOIECCHI.

3. Pabora, BHyTpeHHsIs 3HEeprus, TerioTa. [lepBoe Hayano TepMOIUHAMUKY.

4. PabGorta umaeanbHOro rasa B PaBHOBECHBIX H30TEPMHYECKOM M H300apHUE€CKOM
nporueccax. BHyTpeHHsIs sHEprusl HieanbHOro rasa.

S. Temnoémkocts. Termnoémkoctu CV u CP. Temnoémkoctu CV u CP uaeanbHOro
raza. @opmyna Maiiepa.

6. AnuabaTtryeckue W IMOJUTPONUYECKUE MPOLECChl. YpaBHEHHE anuadaTsl U IO-

JUTPOIIBI AJI UJI€ATBHOTO Tas3a.
7. Huxn Kapuo, KII/] mammnsl Kapro. Teopemst Kapho.

8. Bropoe Hauano tepmoanHamuku. PaBeHcTBO M HepaBeHCTBO Kiay3uyca. DHTpo-
nus. 3aKOH BO3pacTaHUsl YHTPOIIHH.

9. DHTpONUs UACANBHOrO Tasa.

10. Tepmonuuamuueckue mnoteHuanbl. CooTHomeHus MakcBemia (COOTHOIIEHUS
B3aMMHOCTH). YpaBHeHus [ m66ca—I enpmrombiia.

11. Cs13p mpousBogHON OU/OV ¢ ypaBHEHHEM COCTOSHUS

12.  Pasnocts CP — CV B o6mem ciyyae.
13.  ®a3oBble mepexoapl mepBoro poaa. Ypasuenune Knaneiipona—Kiaysnyca. ®a3o-
BOE PABHOBECUE CKUIKOCTb—Iap». Kputnueckas Touka.

14.  3aBucUMOCTbH TEIUIOTHI (DA30BOTO MEPEX0aa OT TEMIIEPATYPHI.
15.  duarpamma (pa3oBoro paBHOBecHs «I&1—Boga—iap». TpoiiHas Touka.
16. VpaBuenue Ban-nep-Baanbca kak mMozaenb HeuJeanbHOro rasa. M3orepMmsl raza

Ban-nep-Baansca. Kputuueckue mnapamerpel. IlpuBenénnoe ypaBHeHue Ban-nep-
Baanbca, 3aK0H COOTBETCTBEHHBIX COCTOSTHHUH.

17. MeTtacTaOuinbpHBIE COCTOSIHUS, MEPEOXTAKIAEHHBIN Tap, Mmeperperas KHUAKOCTb.
VYcroitunBocTh coctosinil. [TpaBuio Makcsena.
18. BuyTtpennsis sHeprus u sHTponus raza Ban-aep-Baanbca. 3menenue temmnepa-

Typsl raza Ban-aep-Baanbca npu ero cB000JHOM pacIIupeHUH B BaKyyM.



19.  Harterpansusiii a3pdext Ixoymsi—Tomcona. Temneparypa HHBEpCHH.

20.  TloepxuoctHble sBneHHs. KoadduuneHT moBepXHOCTHOrO HATSKEHUS, KpaeBble
yribl. @opmyia Jlamnaca.

21.  3aBUCHMOCTb JaBJICHHS HACBHIIIEHHOTO Mapa OT KPUBH3HBI TOBEPXHOCTH JKUIKO-
CTH.

22.  Kumnenue. Ponw 3apojpiiieii mpu oOpa3oBaHuy HOBOU (hasbl.

23.  Pacmpenenenne MakcBemia 0 CKOpOCTAM U uMmnyinbcaM vactul. HambGonee Be-
pOsITHAsSL, CPEIHSS U CPEAHEKBAIPATUYHAS CKOPOCTH MOJIEKYIL.

24.  Pacnpenenenne MakcBemia 1o 3HeprusiM yactul. CpegHss 1 Hauboliee BeposiT-
Hasi SHEPTHH YaCTHII.

25.  CpezaHee 4uCIIO MOJIEKYJI, CTAJIKMBAIOLIUXCSA B €AMHUILY BPEMEHH C €IUHUYHOMN
IIJIOLIAKOM.

26.  CpenaHss sHeprusi MOJIEKYJI, BBUICTAIOIUX YEpe3 Majoe OTBEPCTUE B COCYJIE B Ba-
KYyYyM.

27.  bapomerpuueckas ¢opmyna. Pacnpenenenue bonbimana.

28.  Muxkpo- u MakpococrosiHusi. Pacripenenenue ['ub6ca.

29. Cratuctuyeckas cymma, €€ NpUMEHEHHME JJIsl HaXOXKJIEHHsI CPEeJHEro 3HaueHUs
SHEPTUU TOACUCTEMBI.

30.  Craructuueckoe omnpeaesaeHue SHTPONUHN. AJJIMTUBHOCTh 3HTPONHMU. 3aKOH BO3-
pacTaHusi SHTPOIHH.

31.  H3meHeHue HTponuu IpH cMmemieHun razos. [Tapagokc I'n60ca.

32.  ®aykTyauus 4Mcia 4acTHI B 3aJaHHOM 00BbEME.

33.  ®nykryainus TeMIeparypsl B 3aJaHHOM 00BbEMeE.

34.  daykryanus o0bEMa B H30TEPMUIECKOM H aHadaTHYECKOM IpoIieccax.

35. Bnusnue ¢aykryanuii Ha 4YyBCTBUTEIBHOCTh M3MEPHUTENBHBIX HPUOOPOB (Ha
prUMepe IPYKUHHBIX BECOB).

36.  Kmaccuueckas teopusi TemaoéMKOCTeH. 3aKOH PaBHOMEPHOIO pacHpeieieHUs
SHEPTUU TEIIOBOTO JBMXKECHUS 110 CTEIICHSIM CBOOO/IBI.

37.  DyeMeHTbl KBaHTOBOH TeOpUH TEMIOEMKOCTEH. XapaKTepUCTUYECKHE TeMIepa-
Typhbl. TermnoémMKocTs kpuctamion (3akoH romonra—IItn).

38.  Tperbe HauasI0 TEPMOAUHAMUKH.

39.  CronkHoBeHUs. DPPEKTHBHOE Ta30KMHETHYECKOe cedeHue. J[immHa cBOOOTHOTO

npobera. Pacipesenenue MoJeKyI o JUIMHaM CBOOOHOTO Mpodera.

40.  Muddysus. 3akon Ouka. Koadpdumuent quddysun. Ypapaenune quddy3uu.

41.  TemnompoBoaHOCTh. 3akoH Dypbe. Koadduiment temnonpoBoaHocTu. Y paBHe-
HUE TETJIONPOBOTHOCTH.

42.  Bsaskoctb. 3akoH HetoToHa. KoadduineHt Bsa3koctu.
43.  BpoyHoBckoe aBmwkenue. [loaBmkHOCTh. 3akoH DiHIITEHHa—CMOIYXOBCKOTO.
44,  CBs3b NOJBMKHOCTU YaCTHUIIBI U KOAPPHULIHEHTa TUPPY3UN.

45.  SIBnenwus nepeHoca B pa3pexEHHBIX Trazax. Dpdys3us. dpdext Kayncena. Ddpdy-
3MOHHOE pa3/iesieHHe Ia30BbIX CMeceH.
46.  TedeHue pa3peKEHHOTO rasza.

4. Kputepuu onleHNBaHUA
[To pe3ynbraTam pemeHus 3a/1a4 MMCbMEHHOM YacTh K3aMeHa 3a KaXKAYI0 33/1a4y BBICTaBIISIETCS
oT 0 10 3 6aI0B COrIacHO CIEAYIOIIUM KPUTEPUIM:

3 6asuta: 3agaua perieHa MoJHOCTBIO BEPHO (T. €. MPUBEACHBI IPABUILHOE 000CHOBAHHOE
pelIeHre W JaHbl OTBETHI Ha BCE BOIPOCHI 337aur). BO3MOXHO HainWyue MENKHX HEIO0YETOB
(omMCKH, HECYILIECTBEHHbIE apr(PMETHUECKHE OLTHOKHM).

2 Gamna: 3ajaya pemieHa, Xo/I pelieHus 3a/1a4d B [IEJIOM BEPEH, HO €CTh CYIIECTBEHHBIC
HEeT0uETH (OMMOKY B BBIKJIA/IKAX, A0CYp/IHBIN OTBET U T.I1.).



1 6amn: 3agada He pelieHa, HO BCE OCHOBHBIE (DM3WUYECKHE 3aKOHBI, HEOOXOAUMBIC IS
perieHus, chopMyITUPOBAHBI PABUIBHO.

0 GammoB: 3amaya He pEIICHA WJIM PEIIeHa HEeBEPHO (OCHOBHBIC 3aKOHBI 3allMCaHBbI C
omuOKaMu, JIMOO HE TMOJIHOCTHIO, TOJIXOA K PEUICHUIO 3a7a4d MPUHIMIIHAILHO HEBEPEH WU
pEIICHHE 3a]]a4i HE COOTBETCTBYET YCJIOBHIO).

[TomrydeHHbIe OATBI CYMMUPYIOTCS U BBICTABIIICTCS OI[CHKA 33 MMUChMEHHYIO YacTh YK3aMEHA 110
CIEYIOLIEH cXxeme

Onenka basnbr Cymma
0amioB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YIOBJICTBOPUTEIIEHO 3 5
HEYIOBJIETBOPUTEIHLHO 2 2-4
1 0-1

OreHka 3a MICHBMEHHYIO YacTh dK3aMeHa ONpe/esieT MAaKCHMAaIbHYI0 UTOTOBYIO OIICHKY 32 JK-
3aMeH. B MCKIIFOUMTENBHBIX CITydasiX, €CJIM Ha YCTHOM Y4acTH dK3aMeHa CTYJECHT JEMOHCTPUPYET
MIPEBOCXOHBIC TCOPSTHUSCKUE 3HAHUS M YPOBCHD MMOHMMAHHS MIPEIMETa, UTOTOBAs OI[EHKA MO-
JKeT OBLITH MOBBIIIEHA, HO He Ooiiee, yeM Ha 2 0amia mo 10-0aaipHOM IIKae.

Ha YCTHOM 3K3aMCHEC IPCIIOAaBaTeC/Ib OLCHUBACT OTBET CTYACHTA B LICJIOM U BBICTABJIACT OLICHKY
COorjiaCHO HpI/IBeI[éHHI)IM HUKC KPUTCPHUAM MU H3JIOKCHHBIM BBIIIC 3aMCYHAHUAM KacCaTCJIbHO
IMMCHhbMEHHOM YacTH dK3aMeHa:

Ouenka «orau4Ho (10)» BBICTAaBIIAETCSA CTYAEHTY, OKA3aBLIEMY BCECTOPOHHUE CUCTEMATU3H-
pOBaHHbIE TNIyOOKHE 3HAHUS y4eOHOM MPOrpaMMBbl U 3a €€ MpejesaMu, a TakKe YMEHHUE YBEpEH-
HO IPUMEHSATh UX Ha MPAKTHKE MPH PEILICHUH CIOKHBIX HECTaHIapTHBIX 3a/1ay.

Ouerka «oTam4HO (9)» BBICTABISETCS CTYJCHTY, MIOKa3aBIIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHATh UX HA MPaKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTaBIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUA y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELICHUH HECTAHAAPTHBIX 3a/ad, OJHAKO JOIYCTUBLIEMY HEKOTOPBIE HETOYHOCTH IIPHU OT-
BETE.

OreHka «xopouio (7)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAN TBEPIOE 3HAHUE
U YBEpEHHOE NIOHMMaHHe MaTepuana yueOHON MporpaMMbl U yMEHUE CBOOOIHO MPUMEHATH (pu-
3MYECKHE 3aKOHBI Ha IPAKTHKE MPU PEIICHUH TUITOBBIX 3ajau.

Ornenka «xopomuio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
MarepHaia yd4eOHOW MporpaMMbl M YMEHHE NMPUMEHATh (PU3UUYECKUE 3aKOHBI Ha MPAKTHKE MPU
pEIIeHNH TUIOBBIX 3a]1a4.



Ornenka «xopouo (5)» BBICTaBIAETCS CTYIACHTY, €CIIH OH MPOJAEMOHCTPHPOBAI TBEPOE 3HAHHE
U MIOHMMaHHE Marepuana ydeOHOH MporpamMMbl U yMEHHE NPUMEHSTHh (PU3MUECKUE 3aKOHBI HA
MpaKTUKE TPHU PEIICHUH THUIIOBBIX 33J1a4, OJTHAKO JIOMYCTHJI MPU OTBETE Pl IPyOBIX HETOYHO-
CTEN.

O1cHKa «yTOBJIETBOPUTENBHO (4)» BBICTABISCTCS CTYJCHTY, MMOKa3aBIIeMy (parMeHTapHbIN
XapakTep 3HAHW, TOMYCKaBIIEMy HETOYHOCTU B (DOPMYIUPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX
HOHATHH, HO TIPH 3TOM MPOJEMOHCTPUPOBABILIEMY CIIOCOOHOCTD pelIaTh MPOCThIC 33Ja4u U Bia-
JIEHUEe OCHOBHBIMH pa3ziesiaMH yueOHON MporpamMmbl, HEOOXOAUMBIMH JJIs aidbHeHIero ooyye-
HUSL.

O1ieHKa «yTOBJIETBOPUTENBHO (3)» BBICTABISCTCS CTYACHTY, IMOKAa3aBIIEMy CHJIBHO (pparmMeH-
TapHBIA XapakTep 3HaHWil, JOMyCKaBIIeMy IpyOble OMIMOKH B ()OPMYIMPOBKE OCHOBHBIX 3aKO-
HOB M 0a30BBbIX MOHSATHH, HO MPH 3TOM IPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTH pellaTh MPo-
CThIC 3aJa4d ¥ BJIaJCHHE OCHOBHBIMH pa3eiaMH y4eOHOW MPOrpaMMbl, HEOOXOAUMBIMU IS
JanpHeero ooy4eHusl.

Ol1ieHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «HEYT0BJIeTBOPUTENLHO (1)» BhICTaBISETCS CTY-
JIEHTY, KOTOPBII HE 3HACT 3HAUYUTENBbHYIO YaCTh OCHOBHOI'O COJEPKaHUS IPOIPaMMBl, CUCTEMA-
TUYECKHU JOMYCKaeT rpyObie OmMOKH MpH (HOpMYyTUPOBAaHUH OCHOBHBIX (PM3NYECKUX 3aKOHOB
WIN He CIOCOOEH KOPPEKTHO NMPUMEHATh (PU3MUECKUE 3aKOHBI JJaske JUIs peIlieH s TPOCThIX 3a-
Jad.

5. MeToauyeckue MaTepuaJbl, onpeaesiioue nNpoueaypbl OleHUBAHUS 3HAHUI, YMeHHH,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

ITopsinok npoBeeHusi NMCbMEHHOI0 IK3aMeHa.

Bpems npoBenieHNsI NMCbMEHHON YacTU K3aMeHa cocTaBiseT 4 acTpoHoMHUYeckuX yaca. Ha sk-
3aMEHe IpeyiaralTcs JUisl pelieHns 5 OpUTrHHaIbHBIX 33/1a4. TeMbl COOTBETCTBYIOT TEMaM ce-
MHUHApCKUX 3aHATUH. 3a7aya cUMTAeTCs PELIEHHOM, ecau OHa COJEpPKHUT 0OOCHOBAHHOE pelle-
HUE: CCBhUIKM Ha MpHUMEHseMble (PU3NYECKHE 3aKOHBI M KOPPEKTHbIE BBIKJIAIKU, a TakXKe Ipa-
BIJIbHBIM YMCIIEHHBIN OTBET (€CNU B 3a/1aue €cTh YMCIIOBbIe JaHHbIe).Ha sk3amene paspemaercs
MI0JIb30BATHCS JIFOOBIMM 3alMCAMU U y4eOHBIMU 1ocoOusaMu B OymakHOM BHjie. Kareropuuecku
3arpelaeTcs BKIIYaTh JI00ble YCTPOICTBA, KOTOPBhIE MOTYT CIIY’KUTh CPEJICTBAMU CBSI3U — HO-
yTOyKH, MJIaHIIEThI, TesaedoHbl U T.11. HapymuTenu ynansioTcs ¢ SKk3aMeHa ¢ OLEHKON «HeyJ0-
BJIETBOPUTENIbHO». Paspemiaercs moiap30BaThCs KaJIbKYISTOpaMH. 3alpeniacTcs MoJb30BaThCs
KaJIbKYJIATOPaMU B MOOUJIBHBIX Tene(doHax, HOyTOyKax u T.II.

IMopsiiok NpoBeeHUsT YCTHOTO IK3aMeHa.

DK3aMeH NMPOXOAUT B TPAJAULMOHHON (popme Gecebl MpernoaaBaTelis co CTYAEHTOM 10 TEME 3K-
3aMEHAllMOHHOTO OuiieTa. DK3aMEHallMOHHBIN OMJIET COJEPKUT JIBa MyHKTA: «BOMPOC IO BBIOO-
py» U OJJMH BOIPOC U3 MPOTpaMMBbI Kypca.

«Bormpoc 1mo BbIOOPY» CTYIEHT TOTOBUT CaMOCTOSITENIbHO J0 3K3aMeHa. Bribop Tembl
OCYILECTBIISICTCSI IPU KOHCYJIbTALIMMU TIPETo1aBaTelis, BEAYIIEro CeMUHapCcKue 3a1anus. Bompo-
COM TIO BBIOOPY MOKET OBITh 1) yriIyOJI€HHOE M3JI0’)KEHHE OJTHOTO W3 MYyHKTOB MPOTpamMMBbI, 2)
BOIIPOC WJIM 3ajlaua, HETIOCPEICTBEHHO CBS3aHHBIE C TEMAaTHUKOM Kypca, OJJHAKO HE 3aTPOHYTHIE B
HEM, 3) M3JIOKEHUE U 3aIlMTa PE3yJIbTaTOB Ja0OpAaTOPHOU pabOThI, MPOACIAHHON CTY/IEHTOM B
71a00paTOPHOM NPAKTUKyME B KauecCTBE JOMOJIHUTENBbHOM paboThl. Ha oTBeT mo «Bompocy 1o
BBIOOPY» CTYZIEHTY NpeaocTanisiercs He 6oiee 10 MUHYT.

Ha noaroroBky k oTBeTy 1o 6uiery cryneHty aaércs ot 30 no 45 MmunyT. B Teuenue sk-
3aMeHa CTYIEHTY HE Pa3pelaeTcs MoJIb30BaThCs BBIYUCINTEIRHON TEXHUKOM, INTEPATypO, 3a-



paHee MOATrOTOBICHHBIMU COOCTBEHHBIMU 3aMUCSIMHU U JPYTUMU MaTepuaiaMH, OTHOCAIIUMUCS K
peaIMeTy, KpoMe IK3aMEHAIIMOHHOM MTPOrpaMMBI Kypca.

B nporiecce oTBeTa Ha «BOIPOC MO BHIOOPY» pa3peliaeTcs MoJIb30BaThCs 3apaHee MoAro-
TOBJICHHBIM IUTAHOM OTBETa W 3apaHee MOJArOTOBJICHHBIMH HJUTIOCTPALUAMU/TpadUKaMu, Mpe-
CTaBICHHBIMH B OyMaXXHOM BHj€, JIMOO Ha 3JEKTPOHHOM Hocurene (raHmeT/Hoyroyk). Mc-
MOJIb3yeMble TPadUKH WM WIUTFOCTPAIIMU HE JIOJDKHBI COJIEpKaTh YacTe TekcTa qokiana. Ha
MOJIFOTOBKY OTBETAa Ha «BOMPOC MO BEIOOPY» (IOBTOpeHHE) AaéTcs He Oosiee 5 MUHYT.

B mpormecce orBera mo Omiery SK3aMEHATOP MOXKET 33/1aBaTh YTOYHSIOIINE BOIPOCHI.
[Tocne oTBeTa Mo OuieTy SK3aMeHaTOp BIIpaBe 3aJaBaTh CTYJACHTY JIIOObIE JOMOJHUTEIbHbIE BO-
MPOCHI 10 MMPOTpaMMe Kypca.

B coBokynHOCTH ompoc 00ydaromierocs Ha YCTHOM SK3aMEHE HE JIOJIKEH MpEBbIIIATh
JIBYX aCTPOHOMHUYECKUX yacoB (0e3 yueTa BpeMEHHU Ha MOJTOTOBKY).

[TpuMepbl POCTHIX 33734, PelICHHE KOTOPBHIX HEOOXOIMMO JJIsl TIOJY4EHUS yIOBIECTBOPHTEIb-
HOU OIICHKU:

e HaliTu BHYTPEHHIOI 3HEPIrUI0 HJCAIBHOIO Ta3a C MOCTOSHHON TemnoéMkocTthio CV,
HMEIOLIEro aaBiieHue P u 00sém V.

e  BrIpa3uTh 1aBIeHUE UACATBHOIO r'a3a 4yepe3 KOHLECHTPALUIO U CPEJHIO KUHETHYECKYIO
HHEPIHUI0 NOCTYNATEIBHOTO JIBUKEHUS MOJIEKYJI.

e 3anucarb IepBOE HayaJlo TEPMOJIMHAMUKHY B TU(P(EepeHIINATLHOM BU/IE.

PaccuuTars paboTy naeanbHOro ra3a B H30TePMUYECKOM/aInadaTHIeCcKOM IpoIiecce.
BriBecT ypaBHeHHE aquadaThl U1€AIbHOIO Ira3a.

[omyuuts pasnocts CP [1 CV mist uaeansHOTO Tasa.

Anmnabarnyeckoe ucteueHue ra3os. CKOpoCTh 3ByKa

e Haiitu CKOPOCTh MCTEYEHMSI HICAIBHOIO OJHOATOMHOIO rasa mnpu temneparype T B my-
CTOTY 4epe3 OTBEPCTHE.

e PaccuuTaTh CKOPOCTb 3BYKa B BO3/lyX€ IIpY KOMHAaTHOM TeMIeparType.

e  U306pa3uts nukn Kapuo B koopaunarax TS. Yka3aTe Ha rpaduKe TEIIOTHI HarpeBaTest
U XOJIOJIWJIbHUKA, a TAK)XXe PadoTy B LIUKIIE.

e  [lomyuurs Beipaskenue nus KII/] uneansHoli TerioBoi Mamuusl KapHo.

e Cucreme coobmmnu temwio Q npu Temmneparype T. Uemy MokeT ObITh paBHO U3MEHEHUE
sHTponuu dS?

e JlaTh CTAaTUCTUYECKOE ONPEIEICHUE SHTPONIMH. YeM ONpeaenseTcss paBHOBECHOE COCTOSI-
Hue?

e  Haiitn U3MEHEHNE SHTPONIUHU MOJIS UICAIBHOTO T'a3a IPHU MEPEXOAE MEXKAY ABYMsI COCTO-
sHUAMH ¢ 3a7aHHbIMU Tu V (i T u P).

e JIBa TBEPABIX Tena C U3BECTHBIMU TEIUIOEMKOCTSMH, UMEIOIINX PA3IIMUHBIE TEMIIEPATY-
PBl, IPUBEIHU B TEIIOBOM KOHTAKT. HaliTu U3MeHeHne S3HTPONHUU CUCTEMBI K MOMEHTY YCTaHOB-
JIEHUS] PABHOBECHSI.

e Haiitn n3MeHEHNE PHTPONMH MJCANBHOIO ra3a IPU HEPABHOBECHOM PACUIMPEHUU B ITy-
CTOTY B TEIJIOU30JUPOBAHHOMN 000I0UKE.

e Hamucate auddepeHuran BHYTPEHHEW  SHEPrUU/IHTAIBIUN/CBOOOJHON  BHEp-
TUH/TepMOAMHAMHUUECKOTro noteHuana ['udoca.

e [lonyuuTh BBIpa)KE€HUE JJI DHTAJIBIINU HAEATIBHOIO ra3a ¢ MOCTOSHHON TEINIOEMKOCTBIO
Cp.

e B nponecce npy NOCTOSHHOM JIaBJIEHUH K cucTeMe nojasenu Terioty Q. Haiitu n3mene-
HUE DHTAJIbIINN CUCTEMBI.

e B m3orepMuueckom mpoiiecce Haja cHUCTEMOM coBeplieHa padora A. HaiiTu u3meHenue
CBOOOJTHOW PHEPTUU CHCTEMBI.

e UYemy paBHO JIaBJI€HUE HACBIIEHHBIX TApOB BOABI pHu Temnepatype 100C?

e [lomy4uTh 3aBUCMMOCTD AABJICHUS HACBILIEHHBIX 1APOB BOJBI OT TEMIIEPATYPHI.



e  U300pa3uth (hazoByro quarpaMmy BOJBI.

e Hanucate ypaBHenue Ban-nep-Baanbsca u ykazaTs GU3NYECKUN CMBICT BXOMSIIUX B HETO
KOHCTAHT.

e B koopaunatax PV u3o0pa3uThs cxemaTuuHO ceMEWCTBO U30TepM rasa Ban-nep-Baansca
Y COOTBETCTBYIOIMX U30TEPM PEAIBHOTO Ia3a.

e Haiitn n3MmeHeHne TemnepaTrypsl raza Ban-nep-Baanbsca npu HepaBHOBECHOM pacuIvpe-
HUU B IIYCTOTY B TEIJIOU30JMPOBAHHOIN 000JI0UKE.

e Haiitu u3amMeHeHue TeMIiepaTypsl HaealbHOro ra3a B 3¢ dexre JHxoyns—Tomcona.

e  HaiiTu naBineHre BHYTPU MBUIBHOTO ITY3bIPSL.

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

e  Beipazuth cBOOOIHYIO 3HEPTUIO NMOBEPXHOCTH JKUAKOCTH 4epe3 KOAPPHUIMEHT MOBEpX-
HOCTHOTI'O HaTSDKEHUS.

e Hanwmcath (C TOYHOCTBIO 10 HOPMHPOBOYHON KOHCTAHTBI) U CXEMATUYHO W300pa3uTh Ha
rpaduke pacnpeaeaeHue Makcsesia o NpoeKIusM CKOPOCTH Ha OCb X.

e Hanwucath (C TOYHOCTBIO 10 HOPMHUPOBOYHON KOHCTAHTBI) U CXEMATUYHO W300pa3uTh Ha
rpaduke pacnpeneneHrne MakcBeuia mo MOy IsIM CKOPOCTEH.

e Hamucatp BbIpaskeHUs ISl CPEeIHEKBAIpaTUUHON U HanboJsee BEpOATHON CKOpocTell Mo-
JEKYJL.

e HaiiTn KOJIMYECTBO YACTHUL, YAAPSAIOIUXCS B CEKYHAY O IUIOIIAJKY IUIOIAAU S B rase C
teMrieparypoit T u naBienuem P.

e BrBectu 6apomeTpudeckyro GOpMyITy UIsl ©30TEPMUYECKOH aTMOC(hepEhI.

e  DHeprus atoma B BO30ykIEHHOM cocTosiHUU Ha E Gounblie, yem B ocHoBHOM. Haiitu no-
710 BO30YKJIEHHBIX aTOMOB B cucTeMe Ipu temneparype T. Jlpyrue ypoBHH SHEPTrUU HE YUHUTHI-
BaTh.

e CdopmynupoBaTb TEOpEMY O PaBHOPACHPEACICHUM SHEPIHH 110 CTeNeHsAM cBoOo bl Ka-
Kasi SHEPTHUsl IPUXOIUTCS HAa OAHY MOJHOCTHIO BO30YKIECHHYIO KOJeOaTeIbHYIO CTENEHb CBOOO-
JIbI MOJIEKYJIbI?

e IlocTpouth cxemMaTHUHO rpauK 3aBUCUMOCTU MOJsipHON Temnoémkoctu CV nByxaToMm-
HOTO Ta3a (a30Ta) OT TeMIepaTyphl.

e (CpeaHee YMCIIO YACTHUIl UIE€ATBHOTO ra3a B HEKOTOPOM MBICJIEHHO BbIIEJIEHHOM 00BEME
paBHO N. OLIeHUTh CpeAHEKBAAPATUUHYIO (DIYKTyalMIO YUCIIa YACTULL B HEM.

e Haiitn cpegHekBagpaTUYHOE OTKIOHEHUE IPy3a Ha MPYKHUHE KECTKOCTBIO _ OT MOJIOXKe-
HUS paBHOBecuUs pu temmeparype T.

e [lonmyuuTth oLleHOUHYIO (hOpMYIy JUIsl JUIMHBI CBOOOJHOTO Mpodera MoJieKys B ra3e TBep-
JIBIX IIapUKOB.

e JlaTh ompezneneHue IUIOTHOCTH MOTOKAa YacTHIl (TeIUla, UMITyJibca) U Kod(¢uiueHTa
muddy3un (TEmI0npPOBOTHOCTH, BI3KOCTH).

e Hanwucats ouenky koadduipenta auddy3un/TenaonpoBoHOCTH/BA3KOCTH B UCATbHOM
ra3e ¢ U3BECTHbIMU NTapaMeTpaMH.

e Kak ko3¢ (UIHEHT TEemIONpPOBOJHOCTH ra3a B HEKOTOPOM COCYJIE 3aBUCUT OT JaBJICHUS
(B TOM 4McCIIe TPU BEICOKOM BaKyyme)?

e Hamnucate ycioBue paBHOBECHS MEXKIY IBYMS COCYJaMH C WICAIBHBIM Ia3aMH, COEIU-
HEHHBIMU TOHKOM TpyOKOH, eciu paguyc TpyOKH MHOIO MEHbIIE JJIMHBI CBOOOJHOTO Ipobera
(3¢ dext Knyncena).

e  Koadpduuuent nuddysun yactun paBeH D. OueHuTh cpeITHEKBAApaTUYHOE CMEIICHHE
YaCTUIIBI B MPOCTPAHCTBE OT UCXOAHOIO MOJIOKEHUS 3a BpeMms t.

e JlaTh ompeneneHre MOABUKHOCTU YACTHIIBI U HAMKMCATh CBSA3b MOJBMXKHOCTH OpPOYHOB-
CKOM yacTuisl ¢ koappurrentom muddysun.



BMJIET Ne 01
1. Bonpoc 1o BEIOODY.
2. UneanpHblii ra3. CBsi3b AaBJICHUS U TEMIIEPATYPhl UAECAIBHOIO ra3a ¢ KUHETHYECKON
JHEpruey ero MoJeKys. Y paBHEHUE COCTOSHMS HICAIBHOTO Ta3a. MaeanpsHo-ra30Boe onpenene-

HUE TeMIIepaTyphl.

BUJIET Ne 02

1. Boripoc mo BeIOOpY.
2. Pabora, BHyTpeHH:s 3Heprusl, TemoTa. [lepBoe Hayaiio TepmouHaMuky. Temnoém-
kocThb. TernoémkocT Cv u Cp U CBA3b MEXKAY HUMU JUISl HI€ANIbHOTO ra3a (cooTHoleHne Maii-

epa). BHyTpeHHHH OHCPI'UA U SHTAJIBIIUA HACAJIBHOI'O I'a3a.

BWJIET Ne 03

1. Bonpoc no BeIOOpY.
2. loautponuveckuii 1 aauadaTHYECKUI MPOIECChl. Y paBHEHHE aJnadaThl U TOJIUTPO-

bl HeabHOTO ra3a. CKopoCTh 3ByKa B raszax.



