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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢pusmKa: TepMOIUHAMUKA U MOJICKYIISIpHas (pU3MKa
10 HANPABJICHHUIO: buorexHonorus
NpopuJIb NOArOTOBKHU: buorexnomorus

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku

Kypc: 2

KBaJU(PUKAIMA: Oakanasp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

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

B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOUEHT, mpodeccop
K.M. KpbiMckwii, kKaHa1. ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT

A.B. T'aBpukoB, kaH1. (GU3.-MaT. HAyK, JIOICHT, JIOIICHT

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 3aceanuu kadeapsl oomein ¢pusuku 09.06.2022



AHHOTANMA

Kypc obmieii ¢u3uku sBisieTcs MepexOAHbIM OT LIKOJIBHOW (M3MKH K KypcaM TEOpeTHUYECKOW (pu3uKu U
CIIEeLMATN3UPOBAHHBIM KypcaM SKCIEPUMEHTaIbHOM (u3uku. s ocBoeHus quciuminael « TepMoauHamMuka
U MoJleKyJIsipHas hu3uka» oOydaroluiics JOJbKeH o0aaTh 3HAHUSAMU U YMEHUAMHU B 00bEMe Kypca PU3UKU

M MaTeMaTUuK! CPETHEH IIKOJIBI.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyneHTaMu 0a30BBIX 3HAHWH B O0JACTH MEXaHWKH JUIS JallbHEUIIEro M3y4eHUs IPyrux
pasnenoB (GU3MKH U YrIyOJNEHHOTO HM3y4eHHUs (YHIAAMEHTAIbHBIX OCHOB CTATUCTHYCCKON (QU3UKU U

(U3NIECKON KHHETHKH.

33]13‘[1/[ JAUCHUIIINHBI

° (I)OpMI/IPOBaHI/Ie y O6y‘laIOHII/IXC$I 0a30BBIX 3HAHUI B 00IacTH TCPMOAWHAMUKU H MOJ'IGKy.]'IprHOﬁ

¢buznkn

. ¢opMupoBaHHE YMEHHH W HAaBBIKOB IPHUMEHATh M3YyYEHHbIE TEOPETHYECKHE 3aKOHBI |
MaTeMaTH4YeCKUe MHCTPYMEHTHI [UIS PELICHHUS Pa3InYHbIX (PU3NYECCKUX 3a7ad

. (dbopmupoBanre 00MEPU3NICCKON KyABTYphl: YMEHHs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE
SBJICHUS M TIpeHeOperatb HeCyNIeCTBEHHBIMU; YMEHHS IPOBOIUTH OLEHKH (PU3MYCCKHX BEIHYHH;
YMEHHUS CTPOUTH MPOCTEHIIINE TEOPETUUECKUE MOJIEITH, OIMCHIBAIOLINE (PU3HUECKHE TIPOLECCh

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Crioco6eH u3yyarb, aHaTHM3UPOBATH,
HCIOJIb30BaTh OMOJIOTHYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(pU3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B

(yHIaMEHTANbHBIX U IPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M Pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

3daKOHaMHU U TCOPUAMUA COBpeMeHHOﬁ (I)I/I3I/IKI/I u OHOJIOTUH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




YMETb:

0 (dyHIaMEHTaJIbHBIE 3aKOHBI M IOHATUSATCPMOJMHAMHKH M MOJICKYISAPHOH (U3MKH, a TaKKe
I'PaHHUIIBI UX IPUMEHUMOCTH:

[] OCHOBHBIE 3aKOHBI TepMOTUHAMUKH (1, 2, 3 «Havana)

[l TOHATHE O PAaBHOBECHBIX M HEPABHOBECHBIX IPOIECCAX, TEPMOAMHAMHYECKOE OMNpE/IeIeHHUE
SHTPONHH, 3aKOH BO3PACTAHUS SHTPOITUH, SHTPOIHS HICTFHOTO ra3a

[J  OCHOBBI MOJIEKYJIApHO-KWHETHYeCKOH Teopun (ocHOBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npoOera, pactipenenenus bonsimana, Makcseiia)

[/ OCHOBBI CTATUCTUYECKON (PU3MKU (CTATUCTUUECKUN CMBICI SHTPOINHH, MOHATHE O paclpeeIeHuN
['u60ca)

O OCHOBbI KBAaHTOBOH TEOpHUM TEIIOEMKOCTH (CTEMEHH CBOOOIBI M WX BO30YXKICHHE,
XapaKTepUCTUIECKHE TeMIeparypbl, 3akoH J(romonra-I1Tn)

[]  ocHOBBI TeopuH (pa3oBbIX IepexonoB ((ha3oBble aUAarpaMMbl, TEIUIOTHI HEPEXOJ0B, ypaB-HEHUE
Knaneninpona-Knaysuyca)

[l OCHOBHBIC 3aKOHBI MOBEPXHOCTHOTO HATSDKEHMS (KO03(D(HUIMEHT MOBEPXHOCTHOTO HATSKEHHS,
¢dopmyna Jlannaca, BHYTPEHHSIS DHEPTHsI €AIMHHUIIBI TOBEPXHOCTH)

[J  OCHOBBI TEOPUH MPOIECCOB MepeHoca: TudQy3us, TeIIONPOBOIHOCTh, BA3KOCTh. KoadduiuenTs
NepeHoca B ra3oBBIX cpelax. bpoyHOBCkoe IBWKeHHE, 3aKOH JWHITelHa-CMoayxoBckoro. CBs3b
MEX]y TOJBMKHOCTHIO B Koddduimentom auddysuu.

[l mpuUMEHSATh U3y4eHHbIe o0mue Gu3ndeckre 3aKOHbI IS PeIIeHUs KOHKPETHBIX 3a/1a4 MEXaHUKH:

[l NpUMEHSTH 3aKOHBI COXPAHEHUs JUIS pacdéra MPOLEeCCOB CKATHS/PACIIMPEHUS Ta30B, B TOM YHCIIE:
JUIS pacIIMpEeHMs Ta3a B IIyCTOTYy; MCTEUYEHHE Ta30B M3 MAJoOro OTBEPCTHSA; TEUEHHE B YCIOBHUSAX
addexra [xoymsa-Tomcona

{1 paccuutsiBarh KIIJ| paBHOBECHBIX IMKJIOB TEMJIOBBIX M XOJOAWIBHBIX MAIMH, B TOM YHCIIE
3aJaHHBIX B KoopauHaTax TS

[l paccuMThIBaTh W3MEHEHHE PHTPOIMU B HEPAaBHOBECHBIX MPOLECCAX, & TAKXKE MAKCUMAJIbHYIO U
MHUHHUMAIILHYIO paOOThI CUCTEM

0 paccunTHIBaTh TEIUIOBBIE MPOLECCHl C y4€ToM Hauuuus (as3oBBIX IepexofoB U 3pdexToB
MOBEPXHOCTHOTO HATSKCHHUS

[l paccunTHIBaTh TEIUIOBBIE MIPOLIECCHI TSl HEHJICAIbHBIX Ta30B (1711 ypaBHeHUs Ban-nep-Baanbca)

0 HOJIB30BAThCSI BEPOSITHOCTHBIMU PACHPEICIICHUSIMUA, YMETh BBIYUCISATh CPEIHHE 3HAUCHHS H
CpeIHEeKBaIpaTUYHbIE OTKJIOHEHHMsS T[apaMeTpoB [uIl CiIydaeB pacmpenesneHuid bompivana u
Makcsenna.

0 pACCUUTHIBATH CTAaTUCTUYECKHUH BEC M HHTPONMIO HA OCHOBE CTAaTHCTHYECKOM TEOpUH ISt
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH

O paccuuThIBaTh CKOPOCTh IepeHoca BemecTtBa (wnu  Terma) mnpu  auddysumn  (uim
TETUIONPOBOHOCTH ) B CTAIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITyYasx

0 aHAJIM3MPOBaTh (hU3MYECKHE 3a7aud, BBIJEIAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIEKTHI
SBJICHUS,M Ha OCHOBE IPOBEAEHHOIO aHAJM3a CTPOHTH YIPOUIEHHBIE TEOPETHYSCKUE MOJIEIN
(UBNYECKUX SBICHUM;

0 NPUMEHATh Pa3IMYHbIe MaTeMaTHYCCKHEMHCTPYMEHTBl pPELICHUS 3alad HCXOAs W3
c(OpPMYIHPOBAHHBIX (PU3NYECKUX 3aKOHOB,HM IPOBOIUTH HEOOXOAMMBIC aHATUTUYECKUE U YHUCIICHHbIC
pacyéTsl;

BJIAJIETh:

[l  OCHOBHBIMH METOJAMH PELICHHS 33/1a4 TEPMOJHMHAMUKHI U MOJICKYJISIPHOU (pU3UKHY;
[]  OCHOBHBIMH MaTe€MaTHYECKHMMU MHCTPYMEHTAMH, XapaKTePHBIMHU JUIA 3a/1ad TEPMOAWHAMU-KH U
MOJIEKYISIPHON (DU3UKH.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 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




1 OCHOBHBIE  TOHATHS ~ MOJEKYJISPHOU ) ’ 6
¢$uznkn

) Tepmonunamuueckue npoueccsl. [lepBoe ) 5 6
Ha4yaJo TePMOIMHAMUKHI

3 2Btopoe  Havaio  TEPMOAMHAMMKH. 4 4 10
OHTpONH

4 TepUMozmHaMqucxne GyHKIMH W UX ) ) 6
CBOICTBa

5 ®a30BBIE MTEPEXOBI 2 2 6

6 PeanbHble rassl 2 2 6

7 [ToBepxHOCTHBIE SBIEHUS. 2 2 7

8 DneMeHTHl TEOPUH BepOsITHOCTEN 2 2 7

9 Pacnipenenenus Maxkcsensna u bonsimana 2 2 6

10 |OcHOBBI CTATUCTHYECKON PUIUKH 2 2 6

11 Teopus TermmoémrocTeit 2 2 6

12 |OnykTyanuu 2 2 6

13 |DnemeHThl pU3HUECKON KHHETHKH 2 2 6

14 bpoyHoBckoe AIBIDKEHHE. SIBnenus ) ’ 6
MepeHoca B pa3peEHHbBIX ra3ax

Hroro yacos 30 30 90

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 3 (Ocennuii)

1. OcHOBHBIE IOHSATHUS MOJICKYJISIPHOU (DU3HKH

OCHOBHBIE TIOHATHS MOJICKYJISPHOM (PU3MKM W TEpMOAMHAMUKHU: HPEAMET HCCIEAOBAHUS, €T0
XapakTepHble OCOOCHHOCTH. 3aJadyd MOJIEKYISIpHOW (QHU3MKH. MaKpOCKONHMYECKHE Ia-pPaMETPBI.
ArperarHble COCTOSIHHSI BEIIECTBA. YPAaBHEHHA COCTOSHHUS (TEPMHUYECKOE M KaJlO-pUYECKOE).
WneansHblll 1 HEWeaIbHBIN Ta3bl. JlaBieHre UaeaabHOro raza kak (PyHKIHS KHHETHYECKOW SHEprun
Mouiekyll. COOTHOILIIEHHE MEXAY TEeMIIepaTypod HIealbHOro Ta3a W KWHETHYECKOW JHeprueu ero
MOJIEKYJI. 3aKOHBI HJCAJIbHBIX ra30B. YPABHEHUS COCTOSHUS HJICATBHOTO rasa.

TepmonuHamuueckas cucreMa. TepmoauHamudeckue napamerpsl. HyneBoe Hayaio TepMOIMHAMUKH.
Omnpenenenue TeMIeparypbl HICAIBHOTO Tra3a. PaBHOBECHOE W HEPaBHO-BECHOE COCTOSHHSL.
KBasucrarnueckue, ooparumble 1 HeOOpaTUMbIe TEPMOIMHAMHUYECKUE MTPOLIECCHI.

2. Tepmonunamudeckue mpoiecchl. [lepBoe HavaI0 TepMOTUHAMUKY

Pabora, Teruiora, BHyTpeHHsAs dSHeprus. DYHKUHUM COCTOSHUS. TepMHUECKOe W KaJlopude-CKoe
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano TepmoavHamuku. l{uknmudeckuwe mponecchl. Pabora mpu
LUKJINYECKOM ITpoLecce.

Termnoémkocts. TemnoéMKOCTh HICANBHBIX Ta30B MPH IOCTOSHHOM OO0BEME U IOCTO-SIHHOM
JlaBJIeHUH, ypaBHeHue Maliepa.

Annabatudeckuii M TOJUTPONUYECKUH IPOIEeCChl. YpaBHEHMs aauadarel M MOJUT-POIBI  UIs
uaeansHoro raza. HezaBucMMOCTh BHYTPEHHEH SHEPTUH UICAIbHOTO Ta3a 0T 00béMa.

CkopocTh 3ByKa B razax. DHTQJIbIUS. 3aBUCHMOCTh JHTAJIBIIMK HICATBHOTO ra3a OT JABICHUS.
CKopoCTb UCTEUEHHUS I'a3a U3 OTBEPCTH.

3. 2BTopoe Hayao TepMOJMHAMHUKU. DHTPOIHUS



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

XonomuibHas MauHa. J()QEeKTHBHOCTD XOJIOAWIBHON MaIMHbL. TernoBoit Hacoc. DPPEeKTUBHOCTD
TEIUIOBOTO Hacoca, pabotatomero 1o mukny Kapao. CBs3p Mexay Kodg-QpUIHEHTaAMH
3 (PEKTUBHOCTH TETJIOBOTO HACOCA M XOJIOAMIBHONW MAIITHHBL.

TepMonrHaMHUECKOE OIPEAEICHUE DSHTPONMU. 3aKOH BO3pAacTaHUsl »BHTPONUU. OH-TPOIUS
UACaNbHOrO Ta3za. OHTponuss B OOpaTMMBIX M HEOOpaTHMMBIX mporeccax. AnuabaTu-deckoe
pacuMpeHue uAeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IE€PBOTO M BTOPOTO Hayall
TEPMOJIMHAMHUKH.

TpeTbe Hauajao TepMOAMHAMUKU. M3MEHEHHE SHTPONHMU W TEIIOEMKOCTH MPHU MPHU-OIMKEHUH
TeMIIepaTypbl K aOCOTIOTHOMY HYIIIO.

4. TepmonuHamuueckrue GyHKIMU U UX CBOMCTBA

CpoiictBa  TepMmomuHamMuueckux  (QyHKImMA. MakcumanbHas W MHHAMAalbHas  paboTa.
[Ipe-oOpazoBanusi TepmoanHamuueckux (GyHkuuid. CoorHoumienns MakcBenna. 3aBUCHUMOCTh
BHYTpPEHHEH SHEPTUH OT 00bEMa. 3aBUCUMOCTh TeIIoéMKoCcTH OT 00bEMa. CooTHomeHune Mexay CP
uCV.

Temnodusnyeckue cBoiicTBa TBEPABIX Tell. TepMonuHamuka aedopmanuu TBEPAbIX Ten. M3menenne
TEMIIEpaTypbl IpU aquadaTHYECKOM DPACTSKEHUH YNPYToro CTep:KHA. Tem-JIoBOe pacIIMpeHHe Kak
CIIEICTBHE aHTapMOHMYHOCTU KojieOaHuii B pemérke. Koadduuu-eHT nuHEeHHOro pacmmpeHus
CTEPXKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonsl I u Il poma. Xumudeckuii moreHIMan. YciioBue paBHOBecusi ¢a3. Kpu-Bas
¢dazoBoro paBHOBecus. YpaBHenue Kuameiipona—Kmaysuyca. duarpamMma cocTosiHHsI ABYyX(ha3HOM
CHCTEMbI <(OKMIKOCTb—IIap». 3aBUCHUMOCTh TEIJIOTHI (ha30BOrO Iepexofa OT TeMIepaTyphl.
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 moznens peanbHoro rasa. M3orepmsl raza Ban-nep-Baansca. YpaBHeHue
anuabarel raza Ban-nmep-Baanbca. [lpaBunmo MakcBemna u mpaBuio pblyara. Kputuueckue
rapameTpbl U NMPUBEAEHHOE YpaBHEHUE COCTOsSHHUA rasa Ban-gep-Baaneca. BHyTpeHHss sHeprus
raza Ban-nep-Baanbca. Anuabatnueckoe pacimmpenne ra3a Ban-gep-Baanbca B BakyyMm. DHTponus
raza  Ban-gep-Baameca.  Dddexr  JIxoyms—Tomcona.  Anmaba-THYeCKOE  pacIIUpEHUE,
JpOCCeInpOBaHUE.

7. IIoBEepXHOCTHBIE SIBJICHUS.

Tepmonnnamuka noBepxHoctu. CBoOoaHast sHeprusi noBepxHocTH. Kpaesbie ymibl. CMauuBaHue u
HecmauuBaHue. Popmyna Jlamiaca. 3aBUCMMOCTb [JaBlIeHUsl Ilapa OT KPUBU3HBI IIOBEPXHOCTHU
xunkoctu. Kunenune. Ponb 3aponpimeii npu o6pazoBaHnu HOBOH (aszbl.

8. DieMeHTHI TEOpUHU BEpOATHOCTEN

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

9. Pacnipenenenust Maxcpenna u boisiimana

Pacnpenenenust MakcBena. Pacnpenenenne 9acTuI] Mo KOMIIOHEHTaM CKOPOCTH M a0CO-JIFOTHBIM
3HaYCHUSIM CKOpocTH. Jloyiss MoJeKyl, Jieallux B 3aJaHHOM HHTepBajie ckopo-creid. HamOonee
BEpOsITHAsL, CPEAHSsI U CpeAHEKBaJIpaTUiHas ckopocTH. Pacnpenenenus Makcseiia 10 SHEPIHSIM.
CpenHee 4HCIO yIapoOB MOJEKYJ, CTAIKUBAIOIIUXCS B €AMHUIY BPEMEHHU C €IMHUYHON IUIOMAAKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYYM 4epe3 Majloe OTBEPCTUE B COCYIIE.



Pacnpenenenne bonbiiMana B ogHOpOMHOM Tojie cuil. bapoMerpuueckas ¢opmyna. Pacnpenenenne
Makceinta—bonbiMmana.

10. OCHOBBI CTaTUCTUYECKON (PU3UKU

JlnHaMH4ecKue M CTAaTUCTUYECKHUE 3aKOHOMEPHOCTH. MakKpOCKONMYECKHE W MHUKPOCKOIU-YECKUE
cocrosausi. PazoBoe mnpoctpaHcTBo. [IpencraBmenue o pacmpenenenun [n6bca. Mukpo- u
MakpococTosiHust. CTaTHCTUYEeCKHMH Bec MakpococrosHusl. Craructuueckas cym-ma u o eé
UCIIOJIb30BaHUE JUIsl HAaXOXKACHUS BHYTPEHHEH 3HEpPruu. DHEprus, TeIIOEMKOCTb, SHTPOIUSA TIa3a,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA JUCKPETHBIX SJHEPIETUYECKHUX YPOBHS.

CrarucTudeckoe onpeaesieHIe SHTPOIHH. AJIIUTUBHOCTD SHTPONHU. 3aKOHBO3pAac-TaHHUsI SHTPOITHUH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHuu razos. [lapa-nokec ['m66ca.

11. Teopus TemmoéMKocTen

Knaccuueckass Teopust TEIUIOEMKOCTEH. 3akOH pPABHOM pACHpENeNIEHUs 3SHEPIUU TEIIOBOIO
JBIDKEHUS 10 cTeneHs M cBoOonbl. TemnoéMkocTh KpucTtaiioB (3akoH [lromonra—IItn). DnemeHTsI
KBaHTOBOM  TEOpWMH  TEIJIOEMKOCTEH. XapaKTEepUCTUYECKHE  TeMIepaTyphl. 3aBU-CUMOCTh
TEMIO0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanun

CpenHue 3Ha4YCHUS PHEPTUM M TUCTIEPCUH (CPEIHEKBAAPATUUHON (MIyKTyalli) SHEPTUH YaCTHUIIBI.
Onykryanuu U pacnpenenenue l'aycca. Onykryaunn TepMOJMHAMUYECKUX Be-TMUUH. DirykTyanus
TeMneparypsl B (QUKcHpoBaHHOM o00bEMe. @nykryanuss o0béMa B  HW30-TEPMUYECKOM |
agnabaruueckoM mpoueccax. OmykTyaluu aaJWTUBHBIX (PHU3HUECKUX BE-THMYUH. 3aBUCHMOCTD
duykTyanmii  OT Y#clia YacTHIl, COCTaBJSIIOIIMX CHUCTeMy. BiwmsHue ¢nykryanuid Ha
YyBCTBUTEILHOCTh U3MEPUTEIILHBIX MPUOOPOB (HA IpUMeEpe NPYKUHHBIX BECOB).

13. DnemeHThl pU3NYECKON KHHETUKH

CronkHoBeHUs. DQQeKTuBHOE Tra3oKMHETHYEeCKoe ceueHue. JlnmHa cBoOoxHOro mpoodera.
Pacnipenenenre mMonekyn mo JiuuHaM cBoOOAHOTO Tpobera. UnMciao CTOTKHOBEHWH MOJEKYT MEXKIY
coOoii. SIBneHus mepeHoca: BA3KOCTb, TEIUIONPOBOAHOCTh U Auddy3us. 3akonsl Puxaum Dypse.
KoaddurmeHTs! BI3KOCTH, TEIUIONPOBOAHOCTH U U dy3un B razax.

14. bpoyHOBCcKOe BIKEHUE. SIBIeHMS TepeHoca B pa3pexEHHBIX ra3ax

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

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

Aynutopus, OCHalEHHAs MyJIbTUMEAUUHBIM IIPOEKTOPOM U SKPAHOM

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

JlononHuTenbHAs TUTEpaTypa
1. Craructuueckas ¢pusuka [Texcr] : T. 5/ ®. Peiid ; nep. ¢ anm. ; mon pea. A. . lansaukosa, A. O.
Baiicenbepra .— M. : Hayka, 1972 .— 352 c.
2. Kypc oOwieii ¢puzukn. Mexanuka u MosnekyisipHas ¢pusuka [Tekct] : yue6. moco6. amns By3os / JI. 1.
Jlannay, A. Y. Axuesep, E. M. JIupmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
3. Tepmonunamuka [Tekct] : yueOnuk anst yu-toB / U. I1. bazapoB .— 4-e u3zg., nepepad. u gon. — M.
: Beiciras mikona, 1991 — 376 c.

4. 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.
UH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.

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

6. Outponus [Tekcr] : y4. mocobue 1i1s By30B : pek. Y MO Mock. ¢pusnuko-texH. ua-ta / /. A. 3aukuH ;
M-Bo 06pazoB. P®, Mock. puzuko-texH. ue-T .— M. : MOTU, 2003 .— 56 c.

7. Hexotopele 3aaa4un Teopun TeruionpoBogHocty [Tekct] : yued. mocodue s By3oB / B. C. bynsiruH ;
M-Bo o6pazoBHus u Hayku Poc. denepanmn, Mock. ¢us.-texH. uH-T (Toc. YH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

8. DIeMeHTBI CTaTUCTUYECKON MEXaHUKH, TSPMOJAMHAMUKH 1 KUHETHKH [ TexcT] : [yuel. mocobue aiis
By30B] / W. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsrii : Maremnekt, 2008 .— 208 c.

9. TepmonuHamMuKa, cTaTucTUYeCKas ¢u3nka u kuHeTtruka [ Tekcr] : yueb. mocobue mis By3os / 1O. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : U3n-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.

PexoMmeH10BaHHasI IUTEpaTypa Ul CAMOCTOATEIILHOTO N3yUYEeHHSI.

1.CoBpemenHas TepmonnHamuka. OT TEIUIOBBIX JBUTATENEH 10 TUCCUIIaTUBHBIX CTPYKTYp [Tekc] :
[yuebnuk muis By3oB] / U. [puroxun, 1. Kongemynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
mont pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

2IIpyt 2.B., Knenos C.JI., OBcsuaukoBa O.b. BBenenue B Teopuro BEpOSTHOCTEH B
MoJeKymspHoi ¢uzuke. — M.: MOTHU. 2002.

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

4 Ilpyt 3.B. Temmmoduznueckue cBoicTBa TBEPABIX Ten. — M.: MOTHU. 2009.

5.bynsirun B.C. Teopemsr Kapno. — M.: MOTH, 2012.

6.byneirnn B.C. TemnoéMkocTs M BHYTpeHHSAs sHeprus raza Ban-nep-Baanbca. — M.: MOTH,
2012.

7.Iomos I1.B. Auddysus. U.1. Dnemenrapnas teopus, Y. 2. Ciryuaiinsie Onyxaanus — M.: MOTU,
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
O0bweit huzuku

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YHOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTMH, BKIIIOYAsA ACMOHCTpPALUTO HpeBCHTaHHﬁ.

Jlureparypa, pekoMeHIyeMas K Kypcy, JOCTYITHA B 3JICKTPOHHOM Buje (cM. I1.[ 1,2] mepeuHs pecypcoB
WH(POPMALIMOHHO-TEICKOMMYHHUKaIMOHHOH ceTu "MHTepHeT", He0OXOAMMBIX JJIs1 OCBOCHHS
JUCIUIIINHBI (MOJYJIs1)), TAK YTO CTYACHTHI MOTYT YATAaTh Y4EOHUKH MPSIMO CO CBOMX IIIAHIIETOB.

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

Crynent, nzyuaronmii Kypc «O0mas Qu3nka: TepMOJMHAMHKA U MOJICKYJISIpHAsT (PU3UKa», JOIKEH He
TOJBKO U3YYHTH 00IIHe (PU3NUSCKUE 3aKOHBI ¥ IMTOHATHSI, HO HAYYUTHCS PUMEHSATh HX Ha MPAKTUKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBbI,

— mpopaboTKy yueOHOro Marepuaia (Mo y4eOHOW M HAaydyHOW JUTeparype), MOJITOTOBKY OTBETOB Ha
BOIIPOCHI, IPETHA3HAYCHHBIX [ CAMOCTOSTEIIEHOTO H3yYCHHUS;

— pCHICHUC 3a/iaY, IMpcaIaraCMbIX CTyACHTaAM Ha NPAKTUYCCKUX 3aHATUAX,
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOHTpOJ'IBHOI\/’I pa60Te, caadec SaHaHHﬁ, OK3aMCHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUYAJIbHBIX KOHCYIBTAlHH.

[loka3zarenem BiaieHUs] MaTepUANIOM CIYXXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEJICHNUS M MPOBOJUTH Bce HEOOXONMMBIE BBIYMCIICHUS, JOBOAS 3a/1ady /10 KOHEYHOTO
oTBeTa.3ajaya CUMTACTCS PEIIEHHOW, €ClIM OHA COAEPKUT OOOCHOBAaHHOE PELICHHE: CCBHUIKM Ha
IpUMeHsAeMble (U3MUYECKHE 3aKOHBI U KOPPEKTHBIE BBIKJIAJIKU, a TAKXKe MPABIIbHBIN YNCIICHHBIH OTBET
(ecnu B 3a1a4€ €CTh YMCIIOBBIC ITAHHBIE).

HpI/I IMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM H€06XOI[I/IMO O3HAaKOMHUTBHCA C OCHOBHBIMU INOHATUAMU U
3aKOHaMH, KOTOPbIMH 6y/:[eT NOCBALICHO 3aHATUC, W PCIIWUTH 3aJadu, IMMPCAYCMOTPCHHLIC JIA
IOATOTOBKHU IO TEME CEMUHApPA.

B kxypce mmpoko HCHONB3YIOTCS MOHSATHS M METOIbl MaTreMaTW4ecKOro aHajin3a (YHKIUH MHOTHX
MEPEMEHHBIX U TEOPUU BEPOATHOCTEH. DTH ANCHMIUIMHBI U3Y4aloTCs HapajuIeIbHO ¢ KypcoM oOrmeit
¢uzukn. Eciiu cTyneHT cTankuBaeTcsi ¢ MaTeMaTHYECKUM MOHITHEM, KOTOPOE elle He ObLI0 U3Y4YEHO B
paMKax YHOMSHYTbIX MaT€MaTHYECKUX KypCOB, OH JOJ/DKEH IPEABAPUTEIBHO O3HAKOMHUTBCS C
COOTBETCTBYIOLIMM  Pa3leloM  MareMarukd  camMocTosATeslibHO.  HeoOxomumbli  MHHUMYM
MaTeMaTHYeCKUX CBEJCHHI M3JIaraeTcsi Kak Ha JIEKIUSIX, TaK U B OCHOBHOW y4YeOHOH jwuTeparype,
PEKOMEHyEeMOU I U3yYEHUs JaHHOW JUCIUILINHEL.

[TpomexxyTOuHBII KOHTPOJIb 3HAHUI MPOBOIUTCS B BHJIE KOHTPOJILHOW PabOTHI, HA KOTOPOH CTYNEHTY
MpeyiaraeTcs pelnuTh MATh 3334 0 MPOWJCHHBIM TeMaM B (opmMaTe, aHaJOTMYHOM MHCbMEHHOMY
sKk3aMeHy. I IpOBEpKU 3HAHMM, a TakKe ITOHMMAaHUS U BJIAJEHUs MaTepualloM, B IpOLECcce CAAYU
3alaHuil TIPETO/IaBaTeNlb MOXKET 337aBaTh CTYAEHTY JOMNOJIHUTEIBHBIE TEOPETUYECKHE BOMIPOCHI IO
nporpamMme Kypca WM JaBaTh AJIS peIleHHs JONOIHUTEIbHbIe 3agaun. OOs3aTenbHbIM TpeOOBaHUEM
SIBJISICTCSI BBITIOJIHEHUE JOMAIIHUX PabOT, KOTOpble O(GOPMIISIOTCS B CIEUMAIBHO OTBEAEHHOW IS
9TOro TETPaau U CUCTEMAaTHUYECKHU CIAIOTCSI HAa IIPOBEPKY.

Ha nucemMeHHOM 3K3aMeHE CTYAEHTY MIpeUIaracTcsl pelmuTh 5 3aaad. TeMmaruka 3ajad IMOJHOCTBIO
COOTBETCTBYET IIPOrpaMMe Kypca, OJHAKO BCE 33Jlaud IIMCbMEHHOIO 3K3aMEHa SIBJISIFOTCS I1OJIHOCTBIO
opurnHanbHbIMH. Ha 5K3aMeHe cTyeHTaM pa3pelieHo MoIb30BaThCs JIF00O0H CIpaBOYHON WM y4eOHOM
nurepatypoil. Takast ¢opma 3K3aMeHa MCKIIO4aeT Oe3AyMHOE 3ayyMBaHUE 3aKOHOB M HAIpaBlIeHA Ha
MPOBEPKY NIyOMHBI IOHUMAHUS MaTrepHajja U CIOCOOHOCTH CaMOCTOATEIBHO NMPUMEHATh (GU3NUECKHE
3aKOHbI B HECTaHAAPTHOMN CUTYaLUH.



[ToMuMoO H3yueHHs pa3esioB MEXaHUKH, 0003HAYEHHBIX B IPOrpaMMe Kypca, CTYACHTY PEKOMEHIYeTCs
CaMOCTOSITEJIbHO HW3y4aThb pas3lIMyHbIe BONPOCHl, OTHOCSLIMECS K oOmeil ¢usuke (MexaHHKe),
BO3MOJKHO BBIXOJSIIIIME 32 PAMKH IPOTPAMMBI, pacIIHpsisi TAKUM 00pa3oM CBO (pr3ndecKkuil Kpyrosop.
Ha sk3ameHe CTyIeHTy npeajaraercs B KayecTBE OJHOTO M3 IIyYHKTOB Omiera BbIOpaTh M pacckas3arhb
000 3apaHee MOATOTOBICHHBI TEOPETHUSCKUH WM SKCHEPUMEHTAIBHBIM BOMPOC, HWMEIOIIUIA
OTHOIIICHHE K TPOWJIEHHOMY Kypcy (3TO MOXeT ObITh JTHOO YIITyOJeHHOE HW3JIOKEHHE OJHOTO W3
BOIIPOCOB MPOTpaMMbI Kypca JIM0O BOIPOC, HE 3aTparkBaeMblil B IporpaMMe Kypca, KOTOPBIH OHAKO
MOXET OBITh PAacCMOTPEH B paMKax H3y4eHHOTO Kypca), IPOIEMOHCTPHPOBAB TAaKUM 00pa3oM
CIIOCOOHOCTh CAMOCTOSTENIFHO Pa3OupaThesl B pa3IMYHBIX BOIPOCAX M 3a7adax (M3HKH, OCHOBBIBASICH
Ha MPUMEHEHUH SIUHBIX 00IIe(PU3NIECKIX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa obmel huznku

Kypc: 2

KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - 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 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-5 CriocobeH yuacTBOBarTh B IPOBEICHUH

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIE 3a/1a4d B

($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
HCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH IK-1.1 Brnageer QyHIaMeHTaNbHBIMHA  MOHSITHIMH,

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTHYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

3aKOHaMH U TCOPUAMUA COBpeMeHHOﬁ (I)I/I3I/IKI/I u OHOJIOTUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynsrare um3ydenus aucuMiuiiHbel «OOmas Qu3Mka: TepMOAMHAMUKA M MOJCKYISIpHas (QHU3HKa»

00yJarouics JTOIDKEH:

3HAThb:

O (dyHIaMEHTaJIbHBIE 3aKOHBI M TOHATUSATEPMOJMHAMHKH M MOJIEKYISAPHOM (HU3MKH, a TaKke

I'paHUIbl UX MIPUMCHUMOCTH:

[J OCHOBHBIE 3aKOHBI TepMoArHAMUKH (1, 2, 3 «Havaay)

O MOHATHE O PABHOBECHBIX M HEPABHOBECHBIX NPOILECCAX, TEPMOAMHAMUYECKOE OIpeeICHUE
SHTPOINH, 3aKOH BO3pACTAHUS SHTPOIHH, SHTPOIHUS UACAITBHOTO ra3a

[J  OCHOBBI MOJEKYIApHO-KMHeTHYeCKOH Teopuu (ocHoBHOe ypaBHeHMe MKT, amuHa cBoGomnHOrO
npobera, pacrpenenenus boiapimana, Makcgenna)

[J  OCHOBBI CTATHCTUYECKOH (PM3HKH (CTATUCTUYECCKUI CMBICT SHTPOIHH, MOHITHE O PacIpeesCHUH

I'u606ca)
UJ OCHOBBI

KBAaHTOBOM TEOpUM TEMJIOEMKOCTU (CTENEHH CBOOOIBI

U UX BO30YyX/EHUE,

XapaKTepUCTHUECKHe TeMIleparypsbl, 3akoH Jrononra-I1tn)
[J  ocHOBBI TeopuH (pa3oBbIX nepexofoB ((hazoBbie AUArpaMMBl, TEIUIOTHI MEPEXOA0B, YpaB-HEHUE

Knaneiinpona-Knaysuyca)

[J  OCHOBHBIC 3aKOHBI MOBEPXHOCTHOIO HAaTSDKEHHUS (K03(P(QULMEHT MOBEpPXHOCTHOTO HATSHKEHUS,
¢dopmyna Jlannaca, BHyTpEHHSS SHEPTHsI €ANHHUIIBI TOBEPXHOCTH)

[J  OCHOBBI TEOPUH NPOLECCOB MepeHoca: Tuddy3us, TeI0NPOBOAHOCTE, BA3KOCTh. KoadduueHrs
MepeHoca B Ta30BBIX cpefax. bpoyHOBCkoe MBIIKEHHE, 3akoH OiHmTelHa-CMomyxoBckoro. CBs3b
MEXly MOABMKHOCTBIO B K03 dunmenTom auddysuu.

yMeTh:



[J TpUMEHSTh U3ydeHHbIE 001ue PU3nuecKre 3aKOHbI JUIs PelICHUS KOHKPETHBIX 3aJ1ad MEXaHUKU:

[] TpUMEHSTH 3aKOHBI COXPAHEHUS I pacuéra MpOoIeCCOB CHKATUS/PACIIUPEHUS Ta30B, B TOM YHUCIIE:
JUIL paclIMpeHHs] ra3a B IMyCTOTY; WCTEUCHHWE Ta30B M3 MaJjlor0 OTBEPCTHS; TCUCHHE B YCIOBHSIX
addexra [xoymsa-Tomcona

[0 paccunthiBath KIIJ| paBHOBECHBIX IMKJIOB TEIUIOBBIX WU XOJOAWIBHBIX MAIllUH, B TOM YHCIC
3aJlaHHBIX B KoopauHaTtax TS

[J  paccuuThIBaTh U3MEHEHHE DHTPONUHM B HEPABHOBECHBIX MpOIEccax, a TaKkKe MaKCHUMAaJIbHYI U
MUHUMAaJbHYIO pa0OThI CUCTEM

O paccuuThIBaTh TEIUIOBBIE TMPOINECCHl ¢ y4€TOM Hanmuuusi (a3oBBIX IMepexonoB U d(h(hekToB
MTOBEPXHOCTHOTO HATSKEHUS

[J paccuuTHIBaTh TEIUIOBBIC MPOIIECCHI [T HEUIea bHbBIX Ta30B (s ypaBHeHus: BaH-nep-Baanbca)

O MOJIL30BaThCSl BEPOSITHOCTHBIMH PACIIPEACIICHUSAMHU, YMETh BBIYHCIATH CPEAHHWE 3HAYCHUS U
CpeJHEKBaJ[paTUYHbIC OTKJIOHEHHS TlapaMeTpoB JJIsi ClIy4aeB pacmpeselieHuid bonbliMana u

Makcsenna.

0 pACCUUTHIBATH CTAaTUCTUYECKHUH BEC M HHTPONMIO HA OCHOBE CTAaTHCTHYECKOM TEOpUH ISt
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUECKUMH YPOBHSIMH

O paccuuThIBaTh CKOPOCTh IepeHoca BemecTtBa (wnu  Terma) mnpu  auddysumn  (uim
TETUIONPOBOHOCTH ) B CTAIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITydasx

0 aHAJIM3MPOBaTh (hU3MYECKHE 3a7aud, BBIJEIAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIEKTHI

SBJICHUS,M Ha OCHOBE IPOBEAEHHOIO aHAJM3a CTPOHTH YIPOUIEHHBIE TEOPETHYSCKUE MOJIEIN
(UBNYECKUX SBICHUM;

g IIPUMEHATh PA3JIUYHBIE MATEMATUYECKUEUHCTPYMEHTBl pELICHUs 3a7ad UCXOAs U3
cOpPMYIUPOBAHHBIX (PU3NYIECKUX 3aKOHOB,HM IPOBOIUTH HEOOXOAMMBIEC AHATUTUUECKUE U YHUCIICHHbIC
pacyéTsl;

BJIA/IeTh:

[l  OCHOBHBIMH METOJAMH PELICHHS 33/1a4 TEPMOJHMHAMUKHI U MOJICKYJISIPHOU (pU3UKHY;
[]  OCHOBHBIMH MaTe€MaTHYECKHMMU MHCTPYMEHTAMH, XapaKTEPHBIMHU JUI 3a/1ad TEPMOAWHAMU-KH U
MOJIEKYIISIPHON (DU3UKH.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tpumepsl MPOCTHIX 3aad, PELIEHHE KOTOPBIX HEOOXOOMMO JUIsl TOJYYEHHUS YIOBIETBOPHUTEIbHON
OLICHKHU:

* HaiiTu BHYTPEHHIOIO 3HEPTUIO HIIEATBHOTO Ta3a C MOCTOSHHOHN TermoéMkocThio CV, umeromero
nasienue P u 00bém V.

* BebIpa3uTh gaBieHHe UAEATBHOTO ra3a yepe3 KOHLEHTPALUIO U CPEAHIOI KUHETHUECKYIO YHEPTHIO
MOCTYIATEIILHOTO BIKCHUST MOJICKYIL.

* 3ammcars IepBOE HAYAJIO0 TEPMOIMHAMUKH B TU(PepeHINaTEHOM BUIE.

* Paccunrars paboTy H1eanbHOTO ra3a B U30TEpPMHUUECKOM/aInadaTHIeCcKOM MIpoLecce.

* BriBecTu ypaBHeHHE ainadaThl HAEaIbHOTO rasa.

* Ilomyunts paznocts CP-CV i1 uaeanbHOro rasa.

* Anunabarnueckoe uctedeHue razoB. CKOpOCTh 3ByKa

* Haiitn ckopoCTh UCTEUEHUS HICaTBbHOTO OAHOATOMHOIO ra3a npH Temneparype T B my-cToTy uepe3
OTBEpCTHE.

» Paccuurarhk cCKOpOCTb 3ByKa B BO3JyXe IIpY KOMHaTHOW TemIieparype.

*  UM3oOpasute mukn Kapro B koopauwnatax TS. Ykazate Ha rpaduke TemnoThl HarpeBareisl W
XOJIOAMIIbHUKA, a TaKKe PadOTy B LIUKIIE.

* IlomyunTs Belpaxenue s KII/1 nneansHOM TeroBoi MamunHbl KapHo.

* Cucreme coobunu temwio Q mpu temmneparype T. UeMy MoxeT ObITH paBHO M3MEHEHHE SHTPOIUHU
ds?

» JlaTb cTaTUCTUYECKOE OIpENEICHNE SHTPOIIUH. YeM olpeesisieTcsi paBHOBECHOE COCTOsIHUE?



* Haiitu u3MeHeHne SHTPONUHU MOJIS WACATIBHOTO Ta3a MPH MEepexoie MEXIy AByMs COCTOSHUSAMH C
3aganabMu T u 'V (mu T u P).

» JIBa TBEpABIX TeNa C U3BECTHBIMU TEIJIOEMKOCTIMH, UMEIOIINX Pa3INYHbIE TEMIIEPATY-PbI, IPUBEIN
B TEIJIOBOM KOHTAKT. HaliTu n3MeHeHue S3HTPOIIUU CUCTEMBI K MOMEHTY YCTa-HOBJICHHS paBHOBECHUSI.

* Haiitu u3MeHeHUe SHTPONMM UAEAJIbHOIO ra3a IpyU HEPaBHOBECHOM pPACLIMPEHMU B IIy-CTOTY B
TEIUION30JIMPOBAHHOM 000JIOUKE.

. Hamucars muddepeHmran BHYTPEHHEH SHEPIUH/SHTAIBIINH/CBOOOIHON
SHEp-TUU/TepMOAMHAMUYecKoro oTeHnuana ['mobcea.

* [lomyunTh BbIpa)KEHHUE [JIS1 SHTAIBIINU UACAITBHOTO ra3a ¢ MOCTOSHHOM TermnoéMKocThio CP.

* B mpouecce mpu MOCTOSSHHOM JAaBlieHWH K cucTeMme mnonaBenu Temtory Q. Halitu mamenenue
SHTAIBIINHN CHCTEMBI.

* B uzorepmuueckom mpouecce HaJ CUCTEeMOH coBeplieHa padora A. Haiitu n3menenune cBoOOnHOM
SHEPIUU CUCTEMBI.

* YeMy paBHO JaBlieHHE HACHIIIIEHHBIX MAPOB BOABI IIpu TeMiieparype 100 °C?

 Jlonmy4uTs 3aBUCUMOCTD JIaBJICHUS HACBHIIIEHHBIX [1aPOB BOJbI OT TEMIIEPATYPBI.

» H300pa3uth (HazoByIo Auarpammy BOJIBL.

» Hanucars ypaBHenue Ban-iep-Baanbca u ykazarh (GU3NIECKUI CMBICT BXOSIIUX B HETO KOHCTAHT.

. B xoopamnHatax PV m300pa3uTh cXeMaTHYHO CEMEWCTBO W30TepM Ta3a Ban-nep-Baannca u
COOTBETCTBYIOIMX U30TEPM PEATBHOIO Ta3a.

* Hailtu n3MmeHeHue Temieparypbl ra3a Ban-nep-Baansca mprn HepaBHOBECHOM pacIIMpEHUH B
MYCTOTY B TETJION30JIMPOBAHHON 000IOUKeE.

* Haiitu u3MeHeHne TeMIiepaTyphl HieanbHOTO ra3a B d¢dekre J[xoyns—TomcoHa.
* Haiitu naBieHyre BHyTPU MBUIBHOTO ITy3bIpSl.
* Haiitu BeicOTYy ITOabEMA BOJBI B KAIUJUIAPE C U3BECTHBIM YITIOM CMaulBaHUsL.

*  BrIpazurb cBOOOJHYIO SHEPIHIO TOBEPXHOCTH KHIKOCTH 4Yepe3 KOA(PQPUIIMEHT MOBEPXHOCTHOTO
HaTSHKEHHS.

» Hammcarp (¢ TOYHOCTBIO 10 HOPMHPOBOYHOM KOHCTAHTBI) M CXEMAaTHYHO M300pa3uTh Ha Tpaduke
pacmpeznenenue MakcBena o IPOEKIUAM CKOPOCTH Ha OCh X.

* Hamucare (C TOYHOCTBIO JI0 HOPMUPOBOYHON KOHCTAHTHI) U CXEMATUYHO M300pa3HTh Ha Tpaduke
pacrpenenenue MakcBeia mo MOIYJISIM CKOPOCTEiA.

» Hamnucarp BbIPpAKCHUSA T Cpe,[[HeKBaILpaTPI‘lHOﬁ ¥ HauOoJjee BepOHTHOfI CKOpOCTeI\/’I MOJICKYIJI.

. HaiiTu konmuecTBO wyacTull, yOapsOUIMXCS B CEKyHAY O IUIOMAAKY IUIOM@AAd S B rase c
temneparypoid T u naBienuem P.

BUJIET Ne 01
1. Bonpoc 1o BeIOODY.

2. Uneanbuslii ra3. CBA3b JaBIEHUS U TEMIIEpaTypbl WACATBHOTO ra3a ¢ KHHETUYeCKOW SHEpruei ero
MOJIEKYJI. YpaBHEHHE COCTOSHUS UAECAIBHOrO ra3a. neanbHo-ra3oBoe onpesese-Hue TeMIIEpaTyphl.

BUJIET Ne 02

1. Bompoc 1o BeIOODY.

2. PabGora, BHYTpeHHsis1 OSHeprusi, Termuora. [lepBoe Ha4ano TEPMOJAMHAMHUKH. TerIo&M-KOCTb.
Temnoémkoctu CV u CP u cBA3p Mexay HUMH Ui WACAIBHOTO Ta3a (COOTHOIIeHHEe Maii-epa).
BHyTpeHH:s 3Heprus v SHTaIbIUS UEaIbHOIO rasa.

BMJIET Ne 03

1. Bonpoc 1o BeIOODY.

2. [MonuTponmuecknii U annadbaTHUeCKUl MPOIECChl. YpaBHEHHE aAradaThl M MOIUTPO-TIbI HICAITEHOTO
raza. CKOpOCTb 3ByKa B rasax.

Kputepun onennBanus



OreHka 3a MMCbMEHHYIO YacTh 3K3aMeHa OTpe/iessieT MaKCUMallbHY0 HTOTOBYIO OIICHKY 3a 3K3aMeH. B
WCKITFOYUTENFHBIX CIIyYasiX, €CIM Ha YCTHOW YacTh 3K3aMEHAa CTYJICHT JEMOHCTPHPYET MPEBOCXOIHBIE
TEOPETHUECKUE 3HAHUS M YPOBEHb IMOHMMAaHUS TPEJAMETa, UTOTOBasi OIIEHKAa MOXET OBITh TOBBINICHA,
HO He Oosee, yeM Ha 2 Oanna o 10-0amibpHO# mIKae.

Ha yctHOM 53K3aMeHe mpemnonaBaTenb OIEHHMBAET OTBET CTYJAEHTa B IIEJIOM MU BBICTABISIET OLEHKY
COMNIACHO NPUBEACHHBIM HUXKE KPUTEPUSIM U U3JOKECHHBIM BBIIIC 3aMEUYaHUSAM KacaTeIbHO
NHUCbMEHHON YacTH dK3aMeHa:

Onenka «oau4HO (10)» BbICTaBISIETCS CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nry0okue 3HaHUs y4eOHOI mporpaMMbl U 3a e€ IpeesiaMy, a TakKe YMEHHE YBEPEHHO MPUMEHSATh UX
Ha MPaKTHKE [IPHU PEILICHUH CIOKHBIX HECTaHAAPTHBIX 3ajad.

Ouenka «OTaH4YHO (9)» BBICTABIAECTCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTU3UPOBAHHbIE
DIyOOKHe 3HaHUs Y4eOHOW MpOTrpaMMbl M YMEHHE YBEPEHHO IPUMEHSTh UX Ha MIPAKTHKE MIPU PELLICHUH
HEeCTaHAapTHBIX 3a/1ad.

Onenka «oTau4HO (8)» BBICTABISIETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
nryOokue 3HaHMS y4eOHOM MporpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha NMPAKTUKE NPHU PELICHUH
HECTaHJAPTHBIX 33]1a4, OJJHAKO JOIyCTUBIIEMY HEKOTOpPBIE HETOYHOCTH IIPH OTBETE.

Ouenka «xopomo (7)» BBICTABIAETCS CTYHACHTY, €CIHM OH IPOJEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUEe MaTrepraa yueOHOH nporpaMMbl 1 yMEHHE CBOOOTHO MPUMEHATH (pu3nuecKkue
3aKOHBI Ha IIPAKTUKE [IPY PEIICHUY TUIIOBBIX 33]au.

Onenka «xopomo (6)» BBICTaBISIETCS CTYACHTY, €CIM OH MPOACMOHCTPHUPOBAJl TBEPIOE 3HAHUE
Marepuasiia y4eOHOM IHporpaMmbl M yMEHHE HPUMEHATh (u3ndeckue 3aKOHbI Ha IPAKTUKE IIPH
pEIICHUH TUITOBBIX 3a7ay.

Ouenka «xopomo (5)» BBICTABIAETCS CTYHACHTY, €CIM OH IPOJEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MOHMMaHUE Marepuaja yueOHOH MporpaMmbl U YMEHHE IPUMEHSTh (PU3NYECKUE 3aKOHBI HA MPAKTHKE
IIPU PEeIICHUH TUIIOBBIX 3a/1a4, OJJHAKO JAOIYCTUII IPU OTBETE Psiji TPYObIX HETOUHO-CTEH.

OneHka «yJIOBJIETBOPUTENIBHO (4)» BBICTABIACTCS CTYIACHTY, [TOKa3aBUIeMy (parMEHTAPHBIN XapakTep
3HaHWH, JOITyCKaBIIEMY HETOUYHOCTU B (POPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BbIX MOHSATHH, HO
IpU 3TOM MPOAEMOHCTPUPOBABLIEMYCIIOCOOHOCTh PELIaTh NPOCTHIE 3aJa4l M BJIQJIEHUE OCHOBHBIMHU
paszenamu yueOHOI porpaMMbl, HEOOXOJUMBIMH TSI JaJIbHEHIEro 00y-4eHusl.

OreHKka «yIOBIETBOPUTENBHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIEMYy CHIJIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, JAOMycKaBlleMy rpyObie OMMOKH B (DOPMYIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
TOHSITHI, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCTHIC 3aa4H M BIIaJCHUE
OCHOBHBIMH pa3jenaMy yueOHO# nporpaMMbl, HEOOXOIMMBIMH ISl A bHEHIIIEro 00yYeHUs.

OrneHka «HEYJOBIETBOPUTEIBHO (2)» WM «HEyAOBIeTBOpUTENHLHO (1)» BBICTABISETCS CTYIACHTY,
KOTOPBIi HE 3HAET 3HAYUTEIFHYI0 YacTh OCHOBHOTO COJNCPKAHUS TPOTPaMMBI, CHUCTEMATHYECKH
JoITycKaeT rpyobie omuOky npu GOpMYyITUPOBAHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB WIIM HE CIIOCOOECH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe [UIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Topsiiok mpoBeaeHNsI MUCbMEHHOTO SK3aMeHa.



Bpemst mpoBeeHnst MUCBMEHHOM YacTH dK3aMEHa COCTaBIIseT 4 aCTPOHOMHYECKUX 4aca. Ha sk3amene
NPEIUIAratoTcsl Uil PELICHHs 5 OPUTHHAIBHBIX 33Jad. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATHI.3a/1a4a CYMTACTCS PEIMIEHHOW, €CIM OHAa COACPKUT OOOCHOBAHHOE PEIICHHE: CCBHUIKM Ha
npuMeHsieMble (pU3NUECKHe 3aKOHBI U KOPPEKTHBIC BBIKJIA/IKHU, a TAKKE MIPABUIbHBIA YUCICHHBIH OTBET
(ecnm B 3a7a4e ecTh YHCIIOBBIE AaHHBIE).Ha sK3amMeHe pa3pemaercs: moiab30BaThCs JTIOOBIMH 3aITHCIMH
W y4yeOHBIMH MOCOOMsIMH B OymMakHOM Buje. Kareropuyecku 3ampeniaercss BKIIOUATh JFOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3M — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapyirenu ynaistoTcs ¢ 9K3aMeHa ¢ OLICHKOH «HEeyIOBICTBOPUTEIbHOY. Pa3perraercs moabp30BaThes
KaJIbKYJISITOpPAaMH. 3alrpeniaeTcs Moab30BaThCsl KaJbKYISTOpaMH B MOOMJIBHBIX Tese(oHaX, HOyTOyKax
U T.IL

[Topsiiok mpoBeaeHUsT YCTHOTO 3K3aMeHa.

OK3aMeH NpPOXOAUT B TPaguLMOHHOW ¢opme Oecenpl NpemnoaaBaTensi CO CTYIEHTOM II0 TeMe
9K3aMEHAIIMOHHOTO Omiera. DK3aMEHAIMOHHBIN OUJIET COACPIKUT JIBa ITyHKTA: «BOMPOC MO BBIOO-pY» H
OJIMH BOTIPOC U3 MPOrpaMMBl Kypca.

«Bormpoc 1o BEIOOpY» CTYIEHT TOTOBUT CAMOCTOSITENILHO JI0 dK3aMeHa. BbIOOp TeMbI OCYIIeCTBIseTCs
NpU KOHCYJIBTAIlMH TIPEToJaBaTelsl, BEAyIIero CeMUHApCKUe 3ajaHus. Bompocom 1o BBIOOpY MOXKET
ObITh 1) yrIyOneHHOE W3JIOKEHUE OJHOTO W3 IYHKTOB TNPOTPaMMbl, 2) BONPOC WIHM 3aj1aua,
HETIOCPE/ICTBEHHO CBSI3aHHBIE C TEMAaTHUKOM Kypca, OIHAKO HE 3aTPOHYTHIE B HEM, 3) M3JIOKEHHE U
3aIUTa Pe3y/bTaToB JIA0OPAaTOPHOI paboThI, MPOJEIAHHOMN CTYJCHTOM B 1a0OPaTOPHOM MPAKTUKYME B
KaueCTBE JOMOHUTEIbHON paboThl. Ha 0TBET 1o «BOMpPOCY 10 BEIOOPY» CTYNEHTY MPEAOCTABISCTCS HE
oonee 10 MUHYT.

Ha moaroroBky k oTBery mo Owiety cryneHTy aaércs ot 30 mo 45 muHyT. B Teuenme sk-3ameHa
CTYOCHTy HE pa3pelIaeTcsi TIO0Jb30BaThCsl BBIYMCIUTEIBHON TEXHUKOM, JHMTEpaTypod, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMHM 3alMCSIMU M IPYTUMH MaTepHajaMy, OTHOCAIIUMH-CS K TPEIMETY,
KpOMe 3K3aMEeHaLIMOHHOM IIporpaMMBbl Kypca.

B mpouecce orBera Ha «BOHpPOC MO BHIOOPY» paspelIaeTcs MoJib30BaThCsl 3apaHee MOAr0-TOBJICHHBIM
IUIAHOM OTBETa M 3apaHee IOJArOTOBICHHBIMH WJUTIOCTpalMsAMU/TpaduKaMy, TpeI-CTaBICHHBIMU B
OyMa)XHOM BHJIE, TUOO Ha AIEKTPOHHOM HOcuTele (IUIaH-1eT/HoyTOyK). Mcnonb3yemblie rpaduku 1iu
WITIOCTPALMK HE JOJDKHBI COZlEpXkKaTh YacTel TeKcTa AoKiana. Ha moarotoBky orBeTra Ha «BOIPOC IO
BbIOOpY» (MOBTOpEeHue) naéres He OoJiee 5 MUHYT.

B nporiecce oTBeTa mo 6uieTy 9K3aMEHATOp MOXET 3ajaBaTh yTOUHsIONME Bonpockl. [locie oTBera
1o OmieTy 9K3aMeHaTOp BIpaBe 331aBaTh CTYACHTY JIIOObIE JONMOJIHHUTEIBHBIE BOIPOCHI 110 IPOrpaMme
Kypca.

B coBokynmHocTH ompoc o0Oydaromerocss Ha YCTHOM »SK3aMEHE HE [OJDKeH IPEBBINIATh JBYX
ACTPOHOMHMYECKHUX YacoB (0e3 yueTa BpeMEHH Ha MOJATOTOBKY).



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

[TpomexyTouHas arrecrauus no aucuurinHe «O0mas Gusnka: TepMOAMHAMHUKA U MOJIEKYJISAP-
Has pu3mKay» ocyiecTBiseTcs B popme IKk3aMeHa. DK3aMeH COCTOUT U3 ABYX YaCTEH: MPOBOIUTCS
B IMUCbMEHHOM U YCTHOM (popme.

Ha nucbMeHHOM YacTH SK3aMeHa CTYACHTY IpcajaracTcsa pCuinuTb 5 3ajgay. Bce npeajiaracMabIic
3ala4i OpCACTaBIIAIOT coboii OpPUI'MHAJIBHBIC aBTOPCKUEC 3ada4u, CIICHUAIIbHO IMOATOTOBJICHHBIC
JUIA DK3aMEHa. C npuMEpaMu 3aaa4 NPOUIJIbIX JIET MOXXHO O3HAKOMUTECA Ha calite Ka(bel[pbl 00-
e bu3uKu B paszeie DK3aMEHALMOHHBIX MaTepUalioB 3a ceMecTp
http://mipt.ru/education/chair/physics/S_Il/ekzams/

YcTHas 9acTh 3K3aMeHa MPOXOAUT 1o OmieraM. B kakaoM Ouiere Colep:KUTCS TEOPETHUECKUN
BOIIPOC M3 IMPHUBEACHHOIO HUKE CIIMCKA 3K3aMEHALMOHHBIX BOIPOCOB. Kpome TOro, CTyneHry
npeJyiaraeTcsl U3JI0KHUTh [TOATOTOBICHHBIN 3apaHee «BOIPOC MO BEIOOPY», KOTOPHIM MOXKET OBITh
KaK OJIMH U3 MYHKTOB MPUBEIEHHOTO HIDKE CIUCKA, TaK M JII000M BOMPOC, 3aTparuBacMblii B U3Y-
YaeMOM Kypce WM HEMOCPEACTBEHHO CBSA3aHHBIN ¢ HUM. B kauecTBe Bompoca Mo BEIOOPY MOTYT
OBITH U3JI0KEHBI PE3YIBTATHI IPOCIIAHHON CTYIEHTOM JTa00OPATOPHOH pabOTHI.

Cnucok BOMpOCOB YCTHOTO 9K3aMEHa:
1. WneanpHblil 1 HeueanbHbIN rasbl. JlaBieHue uaeaibHOro ra3a Kak (GyHKIIUS KH-
HETUYECKON dHEepruu MoJieKysl. COOTHOIICHHE MEXIY TeMIIEpAaTypoil HACAIbHOTO Ta3a 1
KMHETUYECKOW SHEPTUeii ero MOJeKyII.
2. Tepmonuuamuueckas cucreMa. MUKPOCKONIMYECKHE U MaKPOCKOIMYECKUE Tapa-
MeTphl. YpaBHeHHE cocTossHUs. CTallMOHapHbIe, PpABHOBECHBIE U HEPABHOBECHBIE COCTOSI-
HUS U TIPOIIECCHI.

3. Pabora, BHyTpeHHsIs 3HEpTUs, TeroTa. [lepBoe Hayano TepMOIUHAMUKY.

4. Pabota nieanbHOro ra3a B paBHOBECHBIX U30TEPMHUUECKOM U M300apHUUYECKOM IIPO-
neccax. BHyTpeHHsIs1 sHeprusl HieanbHOro rasa.

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

6. Anunabatryeckue ¥ MOJIUTPONMYECKHE TPOLECChl. Y paBHEHNE aauadaThl U MOJIUT-

pOTIBI JUIsl UI€ATIBHOTO ra3a.
7. Huxn Kapuo, KII/] mammnsl Kapro. Teopemst Kapho.

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

9. DHTpONUs UACATBHOTO Ta3a.

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. Ypasaenune Knaneiipona—Kiaysuyca. da3o-
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. Kputnueckue napamerpsl. [lpuBenénnoe ypaBHenue Ban-nep-Ba-
ajibca, 3aKOH COOTBETCTBEHHEIX COCTOSHUM.

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 MakcBeina 1o CKOpOCTSIM U UMITyJIbcaM yactull. Haubosee Bepo-
ATHAsI, CPEHSS U CPEIHEKBAIPATUYHAS CKOPOCTH MOJIEKYIL.

24.  Pacnpenenenue Makcesuia o sHeprusiM yactuil. Cpeasss 1 HauOoJsiee BeposiTHas
SHEPTUU 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.  Buusnue daykTyaruii Ha 4yBCTBUTEIBHOCTh U3MEPHUTENBHBIX TPUOOPOB (HA MpHU-
Mepe MPYKUHHBIX 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 GamtoB: 3a1aua He pellIeHa WK pellieHa HEBEPHO (OCHOBHBIC 3aKOHBI 3aITMCAHBI C OIITHO-
KaMH, TM00 HE MOJHOCTHIO, MOJXO/ K PEIICHUIO 3a/1a4H MPUHIIUITHAIBHO HEBEPECH WITU PEIICHUE
3aJ1auyu HE COOTBETCTBYET YCIIOBHIO).
[TomrydeHHbIe OATBI CYMMUPYIOTCS U BBICTABIIICTCS OI[CHKA 33 MMUChMEHHYIO YacTh YK3aMEHA 110
CIEYIOLIEH cXxeme

Ouenka bamnaer | Cymma 6an-
JIOB
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
YIOBJIETBOPUTEIHHO 3 5
HEYIOBJIETBOPUTEIILHO 2 2-4
1 0-1

OreHka 3a MIChbMEHHYIO 9aCTh IK3aMEHa OIPEIeIsieT MAKCUMAIIbHYIO HTOTOBYIO OIICHKY 3a K3a-
MeH. B MCKIIFOUMTENBHBIX CIydasx, €CJIM Ha YCTHOW YacTH DK3aMeHa CTYIEHT 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/IBGILéHHI)IM HUKC KPUTCPUAM U U3JIOKCHHBIM BBIIIC 3aMCUYAHUAM KaCaTCJIbHO MMHUCh-
MEHHOM YacTH dK3aMeEHa:

Onenka «oTsim4Ho (10)» BbICTaBIISIETCS CTYJEHTY, IOKAa3aBILIEMY BCECTOPOHHUE CUCTEMATU3UPO-
BaHHbIE TJTyOOKHE 3HAHUs yueOHOW MporpamMMbl U 3a €€ MpelenaMy, a TakKe YMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE NP PEIICHUH CI0KHBIX HECTAH/IAPTHBIX 3a/1a4.

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 «xopouo (7)» BBICTABISCTCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAJ TBEPJIOE 3HAHHE U
yBepeHHOE TOHMMaHHe MaTepuasia yueOHOI IporpaMMbl U YMEHHE CBOOOJIHO MPUMEHSTH (PHU3H-
YEeCKHe 3aKOHBI Ha IPAKTHKE MPU PEIIEHUH TUITOBBIX 3aj1au.

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.



Orerka «xopouo (5)» BbICTaBISCTCS CTYJICHTY, €CJIM OH MPOIEMOHCTPUPOBAI TBEP/IOE 3HAHKE U
NOHMMaHME MaTeprana yaeOHO! MporpaMMbl U YMEHHUE IPUMEHSATh (PU3NYECKHe 3aKOHbI Ha IIPaK-
TUKE [IPH PEIICHUH TUIOBBIX 3a/1a4, OJHAKO JOMYCTHUJI IIPU OTBETE Psijl IPYObIX HETOUHOCTEH.

O1ieHKa «y/10BJIE€TBOPUTENBHO (4)» BBICTAaBISICTCS CTY/ACHTY, IOKa3aBIeMy GparMeHTapHbIi xa-
paKTep 3HaHUH, JOMyCKaBIIEMY HETOYHOCTH B ()OPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX I10-
HATHH, HO TIPH 3TOM MPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTb PELIATh IIPOCTHIE 3a/1a4M U BIIafie-
HHUE OCHOBHBIMH pa3zesamMu yuyeOHOM MporpaMMbl, HEOOXOAUMBIMU JUISI JATbHEHIIET0 00yUeHHS.

O1icHKa «yTOBJETBOPUTEIBHO (3)» BBICTABISCTCS CTYJCHTY, IMOKA3aBIIEMYy CHJIbHO ()parMeH-
TapHBIN XapaKTep 3HAHUH, JOMYyCKaBIIeMy IpyObie OMHOKH B (hOPMYITHUPOBKE OCHOBHBIX 3aKOHOB
1 0a30BbIX TOHATHIA, HO ITPH STOM IIPOJAEMOHCTPHPOBABIIEMY CIIOCOOHOCTh PEIIaTh MPOCTHIC 3a-
JlaY¥ U BIIaJICHUE OCHOBHBIMH pa3jiejiaMd Y4eOHOM MpOrpaMMbl, HEOOXOAUMBIMH ISl TalIbHEH-
IeT0 00YYCHHMSI.

O1ieHKa «HeYy/I0BJIeTBOPUTEIbHO (2)» WM «HEYT0BJIETBOPUTEIBHO (1)» BhICTaBIISETCS CTY-
JIEHTY, KOTOPBIA HE 3HAET 3HAYMTENbHYIO YaCTh OCHOBHOTO COJIEpKAHUS IPOTrPaMMbl, CUCTEMA-
TUYECKHU JOMYCKaeT rpyObie OmMOKH pu (GOpMyTUPOBAaHUH OCHOBHBIX (PU3NYECKUX 3aKOHOB
WM HE CIIOCOOEH KOPPEKTHO MPUMEHSTh (PU3UYECKUE 3aKOHBI JaXKe JUIS PEIIeHUs TPOCTHIX 3a-
Jag.

5. MeToauyeckue MaTepuaJibl, onpeaesiiomue Npoueaypbl OleHUBAHUS 3HAHUI, YMeHMH,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

ITopsinok npoBeeHusi MMCbMEHHOI'0 IK3aMeHa.

Bpems npoBenieHNsI TMCbMEHHON YacTH K3aMeHa CocTaBiseT 4 acTpoHoMHYeckuX yaca. Ha sk-
3aMEHE IPEeIaraloTcs Js pelIeHNs 5 OpUrHHAIBHBIX 3a7a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3ajaya cuuTaeTcs pelEHHOM, eClii OHA COACP)KUT OOOCHOBAHHOE PELICHHUE:
CCBUIKM Ha IpUMEHsAEeMble (PU3MUECKHUE 3aKOHBI M KOPPEKTHBIE BBIKJIA/IKH, a TAKXKE MPaBUIbHbBIN
YHCJICHHBIM OTBET (€CiM B 3aJaue ecTh YMUCIIOBbIEe JAaHHbIe).Ha sk3ameHe paspemiaercs Mmojb30-
BaThCs JIIOOBIMU 3aIIUCSAMU U Y4eOHBIMH ITocoOMsIMU B OymakHoM Bujie. Kareropuuecku 3ampe-
I1aeTCsl BKJIIOYATh JIHOObIE YCTPONWCTBA, KOTOPBIE MOTYT CIY>KUTh CPEJICTBAMU CBS3H — HOYTOYKH,
IUTAaHIIETH, Tese(OHbI U T.11. HapymuTenu yqanstorces ¢ 9K3aMeHa ¢ OLIEHKOH «HEeyJOBIETBOPH-
TeNbHOY». Pasperiaercs moiab30BaThCs KAIBKYISITOPAMU. 3allpeIaeTCs OJIb30BAThCs KaabKYyJIs-
TOpaMu B MOOWJIbHBIX TeJIePOHAX, HOYTOyKax U T.II.

IMopsiiok NpoBeeHUs] YCTHOTO IK3aMeHa.

DK3aMeH NMPOXOAUT B TPAJAULIMOHHON (popme Gecebl MpernoaaBaTelis co CTYAEHTOM 10 TEME 3K-
3aMEHallMOHHOTO0 OnseTa. DK3aMEHAalMOHHBIN OMIIET COJIEPIKUT JIBA ITYHKTA: «BOIIPOC IO BBIOOPY»
U OJIMH BOIIPOC U3 MPOrpaMMBbI Kypca.

«Bomnpoc 1o BEIOOPY» CTYIEHT TOTOBUT CAaMOCTOSTEIBHO 110 SK3aMeHa. BIOOp TeMBI ocy-
IIECTBIIAETCS MPU KOHCYJIbTALMU MPENoAaBaTesis, BeAYyIEro ceMuHapckue 3ai1anus. Bonpocom
10 BBIOOPY MOJKET OBbITh 1) yrirybiieHHOE M3JI0KEHHE OJTHOTO U3 IIYHKTOB IIPOrpaMMBl, 2) BOIIPOC
WY 33]1a4a, HETOCPEJICTBEHHO CBsI3aHHBIE C TEMAaTHKON Kypca, OJJHAKO He 3aTPOHYThIE B HEM, 3)
W3JI0KEHUE W 3allUTa PE3YJIbTaTOB JabopaTOpHON pabOThI, IPOJIETAHHOW CTY/IEHTOM B JIabopa-
TOPHOM IPAKTHKYME B KaueCTBE JOMOJIHUTEIBbHONU paboThl. Ha oTBeT mo «Bompocy mo BeIOOpy»
CTYJICHTY TIpeiocTaBisieTcs He 6onee 10 MUHYT.

Ha noaroroBky k oTBeTy 1o 6uiery cryneHty aaércs ot 30 no 45 munyT. B Teuenue sk-
3aMeHa CTYIEHTY HE pPa3pelaeTcs MoJIb30BaThCs BBIYUCINTEIRHON TEXHUKOM, INTEPATypOH, 3a-
paHee MOATrOTOBIEHHBIMU COOCTBEHHBIMU 3aMTUCSIMU U IPYTMMHU MaTepHajaMH, OTHOCSLIMMHUCS K
npeaMeTy, KpoMe 3K3aMEeHAIMOHHOM MPOrpaMMBl Kypca.



B nporiecce oTBeTa Ha «BOIPOC MO BHIOOPY» pa3peliaeTcs MoIb30BaThCs 3apaHee MoAro-
TOBJICHHBIM IUIAHOM OTBETa W 3apaHee MOJArOTOBJICHHBIMH HJUTIOCTPALUAMU/TpapUKaMu, Mpe-
CTaBJICHHBIMH B OyMa)KHOM BH/IE, JTHOO Ha 3JICKTPOHHOM HOcHTee (TuaHieT/HoyToyk). Mcmosb-
3yeMbie TpadKH WU WLTIOCTPAIMK HE JOJDKHBI COJIEpKaTh YacTel TekcTa Jokiaaa. Ha moaro-
TOBKY OTBETa Ha «BOMPOC 10 BEIOOPY» (IOBTOpeHUE) AaéTcs He Ooyiee 5 MUHYT.

B nporiecce oTBeTa o 6uiIeTy SK3aMEHATOP MOKET 3a/1aBaTh YTOUHSIOLIME BOIPOCHL. [1o-
clie OTBETa MO OWJIeTy 3K3aMEHATOp BIIpaBe 3a/laBaTh CTYACHTY Ji0ObIe JOMOJHUTEIbHBIE BO-
MIPOCHI IO MPOTpaMMe Kypca.

B coBokymHOCTH Ompoc 00y4arolierocs Ha yCTHOM 9K3aMeHEe He JOJKEH MPEBBIIATh IBYX
ACTPOHOMHYECKHX 4acoB (0€3 yuera BpeMEHH Ha MOATOTOBKY).

[TpuMepbl IPOCTHIX 3a/1a4, pelIeHHe KOTOPHIX HE00XO0AUMO /IS OTYYECHHUs YAOBICTBOPUTEIBHOM
OLICHKH:

e  HaiiTu BHYTPEHHIOIO SHEPTUIO UICATIBHOTO T'a3a ¢ MOCTOSIHHOU TeIIOEMKOCThIO CV, nme-
rouiero masieHue P u 00pém V.

e  BrIpa3uTh AaBIEHUE WICATBHOIO ra3a 4epe3 KOHLEHTPALUIO U CPEIHIOK KHHETUYECKYIO
HHEPIHUI0 NOCTYNATEIBHOTO JBUKEHUS MOJIEKYJI.

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

PaccuuTars paboTy naeanbHOro ra3a B H30TepPMUYECKOM/aInadaTHIecKOM IpoIiecce.
BriBecT ypaBHeHHE aquadaThl U1€AIbHOIO Ira3a.

[Mosryants paznocts CP [ CV mist uaeanbHOTO Tasa.

Anmnabaruyeckoe uctedyeHue ra3os. CKOpoCTh 3ByKa

e HaliTu CKOpPOCTh UCTEUEHHUS WCATBHOTO OJIHOATOMHOIO rasa mnpu temieparype T B my-
CTOTY U€pe3 OTBEPCTHE.

e PaccuuTaTh CKOPOCTb 3BYKa B BO3JlyX€ IIpY KOMHAaTHOM TeMIeparType.

e  U306pas3uts nukn Kapro B koopaunarax TS. Yka3aTe Ha rpaduKe TETIOTHI HarpeBaTest
U XOJIOAWIIbHUKA, a TaKKe paboTy B LIUKIIE.

e [lonyuurts Beipaxenue st KI1/] naeansHol TenoBoi MammHbl KapHo.

e Cucreme coobummu Temwno Q mpu temneparype T. Uemy MoxkeT ObITh paBHO H3MEHEHHE
sHTponuu dS?

e JlaTh cTaTHCTHUYECKOE OlpesAeseHre IHTponuu. Yem omnpeaenseTcss paBHOBECHOE COCTOS-
Hue?

e  HaiiTu U3MeHeHne SHTPONMH MOJI UICATBHOIO raza Mpy MNepexoie MeX1y ABYMs COCTO-
sHUAMH ¢ 3a7aHHbIMU Tu V (wu T u P).

e JIBa TBEPBIX TE€JA C U3BECTHBIMH TEIJIOEMKOCTSIMHU, UMEIOLUX Pa3IMYHbIE TEMIIEPATYPHI,
MIPUBEJHU B TEIUIOBOM KOHTAKT. HailT M3MEHEHHE YHTPONTUU CUCTEMbl K MOMEHTY YCTaHOBJICHUS
paBHOBECHSI.

e HailiTu M3MEHEeHue SHTPOINUH HJICATBHOTO ra3a Mpyu HEPaBHOBECHOM PAaCIHIMPEHHUH B MY-
CTOTY B TEIJIOU30JUPOBAHHOM 000I0UKE.

e Hamnucate auddepenunan BHyTpeHHEH 3HEPTrun/SHTAIbINN/CBOOOIHON SHEPTUU/TEPMO-
IUHAMHAYECKOro moreHnuana [ 'mdoca.

e [lonyuuth BeIpa)K€HUE ISl SHTAIBIIMM UJI€AJTBHOTO T'a3a C MOCTOSHHOW TEMIO0EMKOCTBIO
Cp.

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

e B m3orepMuueckom mpoiiecce Haja cUCTEMOM coBeplieHa pabora A. HaliTu u3meHenue
CBOOOJTHOW PHEPTUU CUCTEMBI.

Uemy paBHO JaBlieHHE HACHIIIEHHBIX MapoB BoAbI ipu Temmeparype 100C?

[TonyunTh 3aBUCUMOCTBH JIABJIEHHS HACBIILEHHBIX MTAPOB BOJAbI OT TEMIIEPATYPHI.
N306pa3uth (pa3oByro guarpaMmy BOJBIL.

Hanucats ypaBHeHune Bau-nep-Baanbca u ykazats Gpu3ndeckuii CMBICIT BXOASIIUX B HETO



KOHCTaHT.

e B koopaunarax PV m300pa3uTh cxeMaTuyHO CEMENCTBO M30TepM Ta3a Bau-nep-Baansca
U COOTBETCTBYIOLIMX U30TE€PM PEalbHOI0 rasa.

e Haiitu n3menenue temneparypsl raza Ban-nep-Baanbca npu HepaBHOBECHOM pacIiupe-
HUU B IIYCTOTY B TEIJIOU30JMPOBAHHOIN 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 3HEPTUIO MOBEPXHOCTH JKUAKOCTH 4epe3 KOAPPHUIMEHT MOBEpX-
HOCTHOT'O HaTSKEHHUS.

e Hanwucath (C TOYHOCTBIO 10 HOPMUPOBOYHON KOHCTAHTBI) U CXEMATUYHO M300pa3uTh Ha
rpaduke pacnpezaeaeHue Makcseia o NpoeKIusM CKOPOCTH Ha OCb X.

e Hanwucath (C TOUHOCTBIO 10 HOPMHUPOBOYHON KOHCTAHTBI) U CXEMATUYHO M300pa3uTh Ha
rpaduke pacnpeaeneHrne MakcBesa no MOy IsIM CKOPOCTEH.

e Hamnucatp BbIpaskeHuUs ISl CPEIHEKBAIpaTUUHON U HanboJsee BEpOATHON CKOpoOCTeN Mo-
JEKyI1.

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

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

e  DHeprus aToMa B BO30YKIEHHOM cocTosiHuU Ha E Gosbie, ueM B ocHoBHOM. Haiitu momto
BO30YXIEHHBIX aTOMOB B cucTeMe Npu Temnepatype T. J[pyrue ypoBHU 3HEPrUH HE YUUTHIBATS.

e CdopmynupoBaTb TEOpEMY O PaBHOPACHPEACICHUM SHEPIHH 110 CTeNeHsAM cBoOo bl Ka-
Kasi SHeprHs IPUXOAUTCS HA OJIHY MOJTHOCTBIO BO30YKICHHYIO K0JIe0aTeNbHYI0 CTENIEHb CBOOObI
MOJICKYJIBI?

e [locTpouth cxemMaTHuHO TpadyK 3aBUCHMOCTH MOJsIpHON Termoémkoctu CV nByxaToMm-
HOTO rasa (a3ota) OT TeMIepaTyphbl.

e (CpenHee YUCIO YACTHUI] UJEATBHOIO Ta3a B HEKOTOPOM MBICIIEHHO BbIJIEJIEHHOM 00BbEME
paBHO N. OLeHUTH CPEAHEKBAIPATUIHYIO (DIYKTYAIIUIO YUCIIA YACTHI] B HEM.

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

e [lomyuuts orieHOUHYIO (OpMYIY JUIS JUTMHBI CBOOOIHOTO MpoOera MoJIeKyJl B ra3e TBEp-
JIBIX IIapUKOB.

e JlaTh onpezeneHue MIOTHOCTH MOTOKA YaCTHI] (TeIUIa, UMITyJbca) U Koddduumenta aud-
¢by3un (TEIIONPOBOAHOCTH, BI3KOCTH).

e Hanwucats ouenky koad¢uipenta auddy3un/TernaonpoBoHOCTH/BA3KOCTH B UCATbHOM
ra3e Cc U3BECTHBIMU NTapaMeTPaMH.

e  Kak KO3 pHUIHEHT TEIIONPOBOAHOCTH T'a3a B HEKOTOPOM COCYIE 3aBUCUT OT JJaBJIeHU (B
TOM YHCJIE TIPU BEICOKOM BaKkyyme)?

e Hamnucate ycioBue paBHOBECHS MEXY JBYMSI COCYAaMHU C W€aJIbHBIM I'a3aMu, COETUHEH-
HBIMU TOHKOW TPYOKOH, €ciaM paguyc TpyOKHM MHOTO MEHbIIe JJIMHBI CBOOOAHOrO mpobera (3¢-
¢dext Knyncena).

e  Koadpduument nuddysun yactui paser D. OuieHUTH cpelHEKBaIpaTUHUHOE CMEILEHUE Ya-
CTHIIbI B IPOCTPAHCTBE OT UCXOHOTO MOJIOKEHUS 3a BpeMs t.

e Jlath onpezeeHre MOABUKHOCTH YAaCTULIBI M HAITUCATh CBS3b OIBI)KHOCTH OpPOYHOBCKOM
yacTulbl ¢ Ko uuuentom nuddysun.

BHUJIET Ne 01

1. Bopoc 1o BEIOODY.



2. UneanbHblii ra3. CBs3b NaBJICHUS U TEMIEPATypbl UICATBLHOIO ra3a ¢ KHHETHYECKOM
SHEPIUEH ero MOJEKYN. Y paBHEHHUE COCTOSIHUS UealbHOrO0 ras3a. MneansHo-ra3oBoe onpezesne-

HUE TEMIIEPaTypBbl.

BUWJIET Ne 02

1. Bomipoc o BeIOOpY.
2. Pabora, BHyTpeHHsIs 2HEprus, TerioTta. [lepBoe Havano repMoguHaAMUKH. Termoém-
kocThb. Termnoémkoctr Cv 1 Cp U CBA3b MEXIY HUMU TSI HICAJILHOTO Ta3a (COoTHOIIeHHe Maii-

epa). BHyTpeHHss 3HEeprus U SHTAJIBIINS UCATIBHOTO rasa.

BWJIET Ne 03

1. Bompoc 1o BeIOODY.
2. [lonutponuyeckuil 1 aguadbaTuyecKuil mpouecchl. Y paBHEHHE aquadaThbl U MOJINT-

POIIbI UACAJIbHOI'O I'a3a. CKOpOCTB 3BYKa B ra3ax.



