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10 HANPABJIEHHIO: CucteMHbII aHANU3 U yTIPAaBICHUE
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I1.B. Ilonos., ka1, ¢pu3.-Mar. HayK, JOLEHT
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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
U MaTeMaTUKU CPEIHEH IIKOJIbI.

1. lean u 3apa4un

Heap AucHUNIHHBI
OcBoeHue cTyneHTaMu 0a30BBIX 3HAHWH B O0JACTH MEXaHWKH JUIS JallbHEUIIEro M3y4eHUs IPyrux
pasnenoB (GU3MKH U YrIyOJNEHHOTO HM3y4eHHUs (YHIAAMEHTAIbHBIX OCHOB CTATUCTHYCCKON (QU3UKU U
(U3NUECKON KHHETHKH.

3agaum AUCUUILUITHHBI
* (opmupoBanue y oOydarommxcsi 0a30BBIX 3HAHUI B 00JACTH TEPMOAMHAMUKU M MOJICKYJISIPHOM
¢buznkn
. (GopMHpOBaHHME YMEHUI ¥ HAaBHIKOB IIPUMEHSATh HW3YYCHHBIC TEOPETHYECKUE 3aKOHBI |
MaTeMaTHYeCKHe HHCTPYMEHTHI [UISl PEIICHHS PA3IHIHbIX (PU3NUECKUX 3a/1a4
. (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:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHaHTHI PEIICHHS
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha 3aJaydl YIpaBJieHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
OCHOBE IIPHOOPETEHHBIX 3HAHUH UX JOCTOMHCTBA U HEAOCTATKU
OIIK-3 CriocoOeH mpUMEHSTh OTyYeHHBIC OIIK-3.1 Bmameer OCHOBHBIMH TOHATHUSMH ¥ 3aKOHAMH
3HAHMA, YMEHUS U HaBBIKHU JUIS PEIICHUS TEOPHUHN YIPABJICHHS
TUTOBBIX 33]a4 YIPABJICHUS B TEXHUUECKUX
cucTeMax
IMK-1 CriocobGeH MpoBOIUTh UCCIIEI0BAHUE I[K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT 3aKOHAMHU M TEOPUSIMH CUCTEMHOTO aHAJIN3a

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATh:
O (dyHIaMEHTaJIbHBIE 3aKOHBI M TOHATUSATEPMOJMHAMHKH M MOJIEKYISAPHOM (HU3MKH, a TaKke
IpaHUIbl UX TPUMEHUMOCTH:
[J OCHOBHBIE 3aKOHBI TepMoArHAMUKH (1, 2, 3 «Havaay)
O MOHATHE O PABHOBECHBIX M HEPABHOBECHBIX MPOIECCAX, TEPMOAMHAMUYECKOE OIpeeICHUE
SHTPOIINH, 3aKOH BO3PACTaHUs SHTPOIINY, SHTPONHUS UICAIBLHOIO rasa
[J  OCHOBBI MOJEKYJIApHO-KMHeTH4YeCcKON Teopun (ocHoBHOe ypaBHeHMe MKT, amuHa cBoGomnHOrO
npobera, pacrpenenenus boiapimana, Makcgenna)
[J  OCHOBBI CTATHCTUYECKOH (PM3HKH (CTAaTUCTUYECCKUI CMBICT SHTPOIHH, MOHITHE O PaclpeesieHUH
I'u606ca)
O OCHOBBl KBAHTOBOM TEOpHUU TEIIOEMKOCTH (CTENEHH CBOOOIBI M WX BO30YXICHHE,
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. Koadduuents
MepeHoca B Ta30BBIX cpenax. bpoyHOBCkoe MBIIKEHHE, 3akoH OiHmTelHa-CMomyxoBckoro. CBs3b
MEX]y MOJBM)KHOCTBIO B K03 duumenTom auddysuu.



YMETh:
[J TpUMEHSTh U3yueHHbIE 001ue PU3nuecKre 3aKOHbI JUIs PelICHUS KOHKPETHBIX 3aJ1ad MEXaHUKU:
[] HpUMEHSTh 3aKOHBI COXPAHEHUS I pacuéra MpOoIeCCOB CHKATUS/PACIIUPEHUS Ta30B, B TOM YHUCIIE:
JUIL paclIMpeHHs] ra3a B IyCTOTY; WCTEUCHHWE Ta30B M3 MaJlor0 OTBEPCTHS; TCUCHHE B YCIOBHSIX
addexra [xoymsa-Tomcona
[0 paccunthiBath KIIJ] paBHOBECHBIX IMKJIOB TEIUIOBBIX W XOJOAWIBHBIX MAIlUH, B TOM YHCIC
3aJlaHHBIX B KoopauHaTtax TS
[J  paccuuThIBaTh U3MEHEHHE DHTPOMUHM B HEPABHOBECHBIX MpOIEccax, a TaKkKe MaKCHUMAaJIbHYIO U
MUHUMAaJbHYIO pa0OThl CUCTEM
O paccuuThIBaTh TEIUIOBBIE TMPOIECChl ¢ y4€TOM Hanmuuusi (a30oBBIX MepexonoB U d(h(hekToB
MTOBEPXHOCTHOTO HATSKEHUS
[J paccuuTHIBaTh TEIUIOBBIC TPOIIECCHI IS HEUIea bHbBIX Ta30B (s ypaBHeHus: BaH-nep-Baanbca)
O TMOJIL30BaThCSl BEPOSITHOCTHBIMH PACTIPEACIICHUSAMH, YMETh BBIYHCISATH CPEAHHWE 3HAYCHUS U
CpeJHEKBaJ[paTUYHbIC OTKJIOHEHHS TlapaMeTpoB JJIsi CclIy4yaeB pacmpeselieHuid bonbliMana w

Makcsenna.

0 pACCUUTHIBATH CTAaTUCTUYECKHUH BEC M HHTPOINMIO HA OCHOBE CTAaTHCTHYECKOM TEOpUH ISt
MPOCTEHIINX CHCTEM C TUCKPETHBIMU SHEPTeTHUSCKUMH YPOBHSIMH

O paccuuThIBaTh CKOPOCTh IepeHoca BemectBa (winu  Terma) mnpu  auddysun  (uiam
TETUIONPOBOHOCTH ) B CTAIMOHAPHBIX M KBA3HCTAIIMOHAPHBIX CITydasx

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

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

g IIPUMEHATh PA3IUYHBIE MATEMATUYECKUEUHCTPYMEHTBl pELICHUs 3a7ad UCXOAs U3
c(OpPMYIUPOBAHHBIX (PU3NYECKUX 3aKOHOB,HM IPOBOIUTH HEOOXOAMMBIC aHATUTUYECKUE U YHUCIICHHbIC
pacyéTsl;

BJIAJI€Th:

[l OCHOBHBIMH METOJAMH PELICHHS 33/1a4 TEPMOJMHAMUKHU U MOJICKYJISIPHOU (pU3UKMY;
[]  OCHOBHBIMH MaTe€MaTHYECKHMMU HHCTPYMEHTAMH, XapaKTePHBIMHU JUIA 3a/1ad TEPMOAWHAMU-KH U
MOJIEKYISIPHON (DU3UKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOThI
pabora
1 OCHOBHBIE ~ TOHATHS ~ MOJEKYJISIPHOU ) 3
¢$uznkn
) Tepmonunamuueckue npoueccsl. [lepBoe ) 5 6
Ha4ajao TePMOIMHAMUKHI
Bropoe Ha4aJo TEPMOAVNHAMUKHU.
3 P poA 4 4 12
OHTpomws.
4 TepmonuHamuueckue (QyHKOUM H X ) 4 9
CBOMCTBa
5 ®a30BbIE MTEPEXOBI 2 2 6
6 PeanbHble rassl 2 2 6
7 [ToBepxHOCTHBIE SBIEHUSI. 2 2 6
8 DneMeHTHl TEOPUHU BEPOSITHOCTEM. 2 2 6
Pacnpenenenus Makcsesia u
9 2 2 6
Bonsimana.
10 |OcHOBBI CTAaTUCTUYECKON (PU3UKH. 2 2 6
11 Teopus TemnoéMKocTeN. 2 2 6
12 |®nykTyanuu. 2 2 6




13 |DnemeHTHl U3MYECKON KHHETHKH. 2 2 6

14 bpoyHoBckoe JIBHDKECHUE. SIBnenus ) ’ 6
nepeHoca B pa3pexEHHbIX Ta3ax.

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. OCHOBHBIE IOHSATHUS MOJICKYJISIPHOU (DU3HKH

OCHOBHBIE TIOHATHS MOJICKYJISPHOM (PU3MKM W TEpMOAMHAMUKHU: HPEAMET HCCIEAOBAHUS, €r0o
XapakTepHble OCOOCHHOCTH. 3aJaud MOJIEKYISIpHOW (QHU3MKH. MaKpOCKONHMYECKHE Ia-pPaMETPHI.
ArperatHble COCTOSIHHSI BEIECTBA. YPAaBHEHHA COCTOSHHUS (TEPMHUYECKOE M KaJlO-pUYECKOE).
WneansHblll M HEUeaIbHBIN Ta3bl. JlaBieHre naeaabHOro raza kak ()yHKIHS KMHETHYECKOW SHEprun
Mouiekyll. COOTHOLIEHHE MEXAY TEeMIIepaTypod HIeabHOro Ta3a W KWHETHYECKOW JHeprueu ero
MOJIEKYJI. 3aKOHBI HJCAJIbHBIX ra30B. YPABHEHUS COCTOSHUS HJICAIBHOTO rasa.

Tepmonunamuueckas cucreMa. TepmoauHamudeckue napaMmerpsl. HyneBoe Hayaio TepMOIMHAMUKH.
Omnpenenenne TeMIeparypbl HICAIBHOTO Tra3a. PaBHOBECHOE W HEPaBHO-BECHOE COCTOSHHSL.
KBasucrarnueckue, ooparumble 1 HeOOpaTUMbIE TEPMOJMHAMHUYECKHUE MTPOLIECCHI.

2. Tepmonuuamudeckue mporuecchl. [lepBoe HavaI0 TepMOTUHAMUKY

Pabora, Teruiora, BHyTpeHHsAs dSHeprus. DYHKUHUM COCTOSHUS. TepMHUECKOe W KaJopUde-CKOe
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano TepmoanHamuku. [{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 WICAIBHOTO Ta3a 0T 00bEMa.

CkopocTb 3ByKa B razax. DHTJIbIUS. 3aBUCHMOCTb SHTAJIBIIMW HMCATBHOTO ra3a OT JAaBJICHUS.
CKkopoCTb UCTEUEHHUS I'a3a U3 OTBEPCTH.

3. Bropoe Hauano TepMOIMHAMUKHA. DHTPOIIHSL.

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

XonomuibHas MauHa. D()QeKTHBHOCTD XOJIOAWIBHON MalMHbL. TernoBoit Hacoc. DPPEeKTUBHOCTD
TEIUIOBOTO Hacoca, pabotatomero 1o mukny Kapao. CBs3p Mexay Kodg-QpUIHEHTaAMH
3 PEKTUBHOCTH TETJIOBOTO HACOCA M XOJIOAMIBHON MAIITHHBL.

TepMonrHaMHUECKOE OIpEAEICHUE DSHTPONMU. 3aKOH BO3pAacTaHUsl »BHTPONUU. OH-TPOIUS
UACaNbHOrO Ta3a. OHTponus B OOpaTMMBIX M HEOOpaTHMMBIX mporeccax. AnuabaTu-deckoe
pacuMpeHue uaeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IIE€PBOTO M BTOPOTO Hayall
TEPMOJIMHAMHUKH.

TpeTbe Hauajao TepMOAMHAMUKH. M3MEHEHHE SHTPONHMU W TEIIOEMKOCTH MNPHU MPHU-OIMKEHUH
TEMIIEepaTypbl K aOCOTIOTHOMY HYJIIO.

4. TepmonuHamuueckre GyHKIMU U UX CBOMCTBA



CpoiictBa  TepmomuHamMuueckux  (QyHKImMA. MakcumanbHas W MHHAMAalbHas  paboTa.
[Ipe-oOpazoBanusi TepmoanHamuueckux (GyHkuuid. CoorHoumienns MakcBenna. 3aBUCHUMOCTh
BHYTpPEHHEH SHEPTHH OT 00bEMa. 3aBUCUMOCTh TeIIoéMKoCcTH OT 00bEMa. CooTHomenune mexay CP
uCV.

Temnodusnyeckue cBoiicTBa TBEPABIX Tell. TepMmonuHamuka aedopmanun TBEPAbIX Ten. M3menenne
TEMIIEpaTypbl IpU aquabaTHUECKOM DPACTSKEHUH YNPYToro CTep:KHA. Ten-JIoBoe pacIIMpeHHe Kak
CIIEICTBUE aHTapMOHMYHOCTU KojeOaHuii B pemérke. Koadduuu-eHT nuHEeHHOro pacmmpeHus
CTEPIKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonsl I u Il poma. Xumudeckuii moreHIMan. YciioBue paBHOBecusi ¢a3. Kpu-Bas
¢dazoBoro paBHOBecus. YpaBHenue Kuameiipona—Kmaysuyca. duarpamMma cocTosiHHsS ABYyX(ha3HOM
CHCTEMbI <(OKMIKOCTb—IIap». 3aBUCHUMOCTh TEIJIOTHI (ha30BOTO Iepexofa OT TeMIepaTyphl.
Kputnueckas Touka. TpoiiHas Touka. [uarpamMma cocrosHus «i€a—Boga—tap». MeracTaOuibHbIE
cocrosiHus. 1leperperast )KUIKOCTb U NEPEOXIaXAEHHBIN map.

6. PeanpHbIe ra3nl

I'a3 Ban-nep-Baanbca xak moznens peanbHoro rasa. M3orepmsl raza Ban-nep-Baansca. YpaBHeHue
anuabarel raza Ban-nmep-Baanbca. [lpaBuno MakcBemna u mpaBuio pblyara. Kputuueckue
rapameTpbl U NMPUBEAEHHOE YpaBHEHUE COCTOSHHUA rasa Ban-gep-Baaneca. BHyTpeHHss sHeprus
raza Ban-nep-Baanbca. Anuabatnueckoe pacimmpenne ra3a Ban-gep-Baanbca B BakyyMm. DHTponus
raza  Ban-gep-Baamsca.  Dddexr  JIxoyms—Tomcona.  Anmaba-THYeCKOE  pacIIUpEHUE,
JpoCceInpoBaHue.

7. IIoBEpXHOCTHBIE SIBJICHUS.

Tepmonnnamuka noBepxHoctu. CBoOoaHast sHeprusi nosepxHocTH. Kpaesbie ymibl. CMauuBaHue u
HecmauuBaHue. Popmyna Jlamiaca. 3aBUCMMOCTb [JaBlIeHUsl Ilapa OT KPUBU3HBI IIOBEPXHOCTHU
xunkoctu. Kunenune. Ponb 3aponpimeii nmpu o6pazoBaHnu HOBOH (a3bl.

8. D1eMeHTHI TEOpUHU BEPOSATHOCTEH.

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

9. Pacnipenenenust Maxkcsenna u bonbsimana.

Pacnpenenenust MakcBenia. Pacnpenenenne 4acTuI] Mo KOMIIOHEHTaM CKOPOCTH M a0CO-JIFOTHBIM
3HaYCHUSIM CKOpocTH. Jloyis MoJeKyl, Jieallux B 3aJaHHOM HHTepBajie ckopo-creid. HamOonee
BEpOSITHAsL, CPEAHSsI U CpeAHEKBaJpaTUiHas ckopocTH. Pacnpenenenus MakcBeiia 10 SHEPIHSIM.
CpenHee 4HCIIO yIapoOB MOJEKYJ, CTAIKUBAIOIIUXCS B €AMHUIY BPEMEHHU C €IMHUYHON IUIOMIAAKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYyM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenne bonbiiMana B ogHOpOMHOM Tojie cuil. bapoMerpuueckas ¢opmyna. Pacnpenenenne
Makceinta—bonbiMmana.

10. OCcHOBBI CTaTUCTUYECKON (PU3UKH.

JluHaMH4ecKue M CTAaTUCTUYECKHUE 3aKOHOMEPHOCTH. MaKpOCKONMYECKHE U MHUKPOCKOIU-YECKUE
cocrosausi. dazoBoe mnpoctpaHcTBo. [IpencraBmenue o pacmpenenenun [n66ca. Mukpo- u
MakpococTosiHus. CTaTHCTUYEeCKHMH Bec MakpococrossHusl. Craructuueckas cym-ma u o eé
UCIIOJIb30BaHUE JUIsl HAaXOXKACHUS BHYTPEHHEH 3HEpPruu. DHEprus, TeIIOEMKOCTb, SHTPOIUS TIa3a,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA TUCKPETHBIX SJHEPTETUYECKUX YPOBHS.

CrarucTuueckoe onpeaesieHHe SHTPOIHH. AJIIUTUBHOCTh SHTPONHHU. 3aKOHBO3pAC-TaHHUsI SHTPOITUH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHuu razos. [lapa-nokec ['m606ca.

11. Teopus TemnoéMKOCTEN.



Knaccuueckass Teopust TEIUIOEMKOCTEH. 3akOH pPABHOM pACHpPENENIEHUs JSHEPIUU TEIUIOBOIO
JBIDKEHUS 1O cTeneHsM cBoOonsl. TernoéMkocTs KpucTtaiioB (3akoH [lromonra—IItn). DnemMeHTsI
KBaHTOBOM  TEOpWMH  TEIJIOEMKOCTEH. XapaKTepUCTUYECKHE TeMIepaTyphl. 3aBU-CUMOCTh
TEMIO0EMKOCTH OT TEMIIEPATYPBHI.

12. @nykryanuu.

CpenHue 3Ha4YCHUS PHEPTUM M TUCTIEPCUH (CPEIHEKBAAPATUYHON (MIyKTyalli) SHEPTUHM YaCTHUIIBI.
Onykryanuu U pacnpenenenue l'aycca. Onykryaunn TepMOJMHAMUYECKUX Be-THUUH. DiykTyanus
Temrneparypel B (QUKcHpoBaHHOM o00bEMe. @uykryanuss o0béMa B HW30-TEPMUYECKOM |
agnabaruueckoM mponeccax. OmykTyaluu aaJWTUBHBIX (PU3HUECKUX BE-TMYUH. 3aBHUCHMOCTD
duykTyanmii  OT YHWclia YacTHIl, COCTaBJSIIOIIMX CHUCTeMy. BimsHue ¢nykryanuidi Ha
YyBCTBUTEILHOCTh U3MEPUTEIILHBIX MPUOOPOB (HA IpUMeEpe NPYKUHHBIX BECOB).

13. DnemeHThI PpHU3HUECKONH KHHETHKH.

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

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

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayauTOpHUsl, OCHAIIEHHAS MYJIbTUMEAUMHBIM IPOEKTOPOM U SKPAHOM

» OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTPALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JTIOCKON

» JlocTyn k OnbnroTekam yueOHON TEXHUYECKOH JTUTEPaTyphl, B TOM YHUCIIE 3JICKTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHUSI CAMOCTOSTEILHOW Pa0OThI 00yUarOIINXCS

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6umii kype ¢pusuku [Teker] : B 5 1. T. 2 : TepmoanHamuka u MoJieKyisipHas (u3uka : y4eO.
nocobwue st By3oB / 1. B. CuByxun .— 5-¢ m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBol pusuku [Teker] : Kype obmieii ¢pusukn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmonunamuka / B. E. benonyukun, J[. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmarauT, 2007 .— 608 c.
3. Kparkuii kypc repmonunHamuki [Tekct] : yue6. nocobue nist By3os / B. E. benonyukun ; M-Bo
oOpazoBanus u Hayku Poc. @enepanun, Mock. pus.-TexH. uH-T (TOC. YH-T .— 2-€ U3]1., iepepad. u Jo1I.
— M. : M®TH, 2010 .— 164 c.
4. TepMonMHaMUKa, CTATUCTHUYECKAsI M MOJIeKy sipHast gusuka [Tekct] : yued. mocobue amns By3os / H.
A. Kupuuenko .— 4-e uzn., ucnp. u fon. — M. : ®usmarknwura, 2012 .— 192 c.
5. JlaboparopHsrii mpakTukyMm 1o obmieit gusuke [Texcr] : B3 1. T. 1 : TepmoguHamuka u
MoneKynspHas puzuka : yued. mocobue ains By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3oBaHus 1
Hayku P®, Mock. ¢u3.-rexH. uH-T (roc. yH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.
6. CoopnuK 3a/1a4 1o ob1emy Kypey ¢usuku [Teker] : B 3 u. Y. 1 : Mexanuka. TepMoguHaMUKa 1
MOJIEKyIIsIpHas pu3HKa : y4ed. mocodue /it By30B / of ped. B. A. OBanHKMHA .— 3-€ U3[I., HCTIP. H
nomn. — M. : dusmarknura, 2013 .— 560 ¢



7. Coopuuk 3a7a4 1o o6memy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yueb. mocobue 11 By30B.
Mexanuka. TepMonuHaMuka U MoseKysipHast pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIP.
— M. : ®usmarknura, 2016 .— 560 c.

8. Kanammnukos H.I1., CmonneipeB M.A./OcHoBbl husuku B 2-x Tomax M.-JlaGoparopus 3nanmit, 2017

JomnonHurensHas auTeparypa

1. Kypc obmieli ¢pusnku. Mexanuka u MonekymsapHas pusuka [Texct] : yue6. moco0. amns By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JIupmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.

2. MonekynsipHas ¢puzuka u Tepmoauaamuka [Texer] : OCHOBHBIEC TIOJIOKEHHUS M PELICHUE 3a71a4 : y4e0.
nocobwue st By3oB / [1. @. KopoTtkos ; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, Mock. ¢pu3.-TexH.
uH-T (TOC. YH-T .— 3-€ u31., ucnp. u pon. — M. : MOTH, 2009 .— 168 c.

3. Meroapl perienus 3aga4 B o0uieM kypcee ¢pusuke. TepMmoanHamuka u MoJekyispHas ¢usuka [Tekcr]
: [yue6. mocodue ans By3os] / B. I1. KopsiBoB .— M. : Beiciias mikona, 2009 .— 358 c.

4. DuTponus [Teker] : yu. mocobue Juist By30B : pek. YMO Mock. ¢puznko-TexH. nn-ta / JI. A. 3aukvH ;
M-Bo 06pazoB. PO, Mock. pusuko-texs. ua-T .— M. : MOTH, 2003 .— 56 c.

5. DNeMEeHTHI CTATHCTHYECKON MEXaHHUKH, TEPMOIMHAMUKY U KuHETHKY [Tekct] : [y4el. mocobue st
By30B] / 1. ®@. leroneB .— 2-e u3x., uctp. — Jlonronpynnsrii : Maremnekt, 2008 .— 208 c.

PexomennoBanHas tureparypa 1Jisi CaMOCTOATEIIBHOTO U3yUEHHUSL.

1.Cratuctnueckas ¢usuka [Texct] : T. 5/ @. Peiid ; nep. ¢ anr. ; mox pen. A. W. laneaukosa, A. O.
Baiicenbepra .— M. : Hayka, 1972 .— 352 c.

2.Tepmoaunamuka [Teker] : yueonuk jyis ya-toB / U. I1. bazapos .— 4-e u3n., nepepab. u nom. — M.
: Beiciras mikona, 1991 — 376 c.

3.CoBpemMeHnHas TepMonrHaMuka. OT TEIUTOBBIX JABUTATENEN 10 JUCCUIIATUBHBIX CTPYKTYp [Teker] :
[yuebnuk i By3oB] / U. Ilpuroxun, . Kongenynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
nont pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

4.HexoTopsie 3a/1auv TEOPUU TEIUIOnpoBogHOCTH [Tekcr] : yueb. mocobue aiis By3os / B. C. Byinbirus ;
M-Bo o6pazoBHus u Hayku Poc. denepanmn, Mock. ¢uz.-texH. uH-T (ToC. YH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

5. TepmonnHamuKa, cTaTUCTHYECKas PU3MKa 1 KuHETHKA [ TekcT] : yueb. mocobue ans By3o0B / 1O. b.
Pymep, M. I1I. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : Uza-so HoBocubup. yu-ta, 2000,
2001 .— 608 c.

6.Ilpyr 2.B., Kneno C.JI., OBcsnnukoBa O.b. BBenenue B TeOpuIo BEPOSTHOCTEH B
MoJeKysipHor ¢usuke. — M.: MOTHU. 2002.

7.IIpyr 2.B., Kneno C.JI., OcsaunukoBa O.b. Dnementsl Teopuu ¢uiyKTyauuii 1 OpOyHOBCKOTO
JBYKEHUS B MOJIEKYJIsipHOH (usnke. — M.: MOTH., 2002.

8.Ilpyt 2.B. Terodpusuueckue cpoiicta TBEPABIX Tea. — M.: MOTHU. 2009.

9.byneirun B.C. Teopemst Kapro. — M.: MOTU, 2012.

10.byneirun B.C. TemnmoéMmkocTs W BHYTpeHHsisl dHeprus rasa Ban-nmep-Baansca. — M.: MOTH,
2012.

11.IHomos I1.B. Auddysus. Y.1. Dnemenrapuas teopust, Y. 2. Ciyuaiiasie Onyxaanus — M.: MOTU,
2016.

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

1. http://mipt.ru/education/chair/physics/S II/method/ — meromudeckuii pa3men caiita kadeapsl
Oo0meit huzuku

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.



Jluteparypa, pekoMeHyeMasi K Kypcy, JOCTYIHA B 3JIEKTPOHHOM Buje (cM. 11.[1,2] mepeuns pecypcos
WH(POPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn "HMHTepHeT", He0OXOAMMBIX JIJISl OCBOCHHS
JUCHUTUTHHBI (MOAYJIS1)), TaK YTO CTYACHTHI MOTYT YUTATh YIEOHUKHU MPSAMO CO CBOMX IUIAHILIETOB.

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

Crynent, nzyuaromuii Kypc «O0mas Qusnka: TepMOIUHAMHUKA U MOJICKYJSIpHAsT (PU3UKa», TOJKEH He
TOJIBKO U3YYHTH 001IHe GU3NUECKUE 3aKOHBI M TOHATHS, HO HAYYUTHCS IPUMEHSATh UX Ha MIPAKTHUKE.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM paboThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOﬁ JINTCPATyphl,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— peleHne 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,
— MOJITOTOBKY K MPAaKTHYECKUM 3aHATHAM, KOHTPOJIBHOM paboTe, crade 3aaHuil, IK3aMeHy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[MokazareneM BiaJeHUs MaTepUANIOM CIYXHUT yMEHHWE pemiath 3ajaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIINe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHMS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa.3ajia4a CUMTACTCS PEIIEHHON, €CIIM OHA COAEPKUT OOOCHOBAaHHOE pEIICHHE: CCHhUIKM Ha
MpUMeHseMbIe PU3NIECKUE 3aKOHBI 1 KOPPEKTHBIE BBIKIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3aade eCTh YUCIOBBIC JaHHEIE).

[Ipu moAroToBKe K MPAaKTUYECKUM 3aHATUSAM HEOOXOIMMO O3HAKOMHUTBLCS C OCHOBHBIMHU MOHSITHAMU U
3aKOHaMM, KOTOPbIMH OyleT NOCBAIIEHO 3aHATHE, W PEUIMTh 3aJadd, NPEIyCMOTPEHHbIE I
MTOJITOTOBKH 110 TEME CEMHUHApA.

B Kypce mHMpoOKO HCHONB3YIOTCS MOHATHUS M METOAbl MAaTeMaTH4eCKOro aHajiu3a (yHKIHUH MHOTHX
MEPEMEHHBIX ¥ TEOPUU BEPOSTHOCTEH. DTH NUCLUILTUHBI M3y4YalOTCsl NMapajlieIbHO C KypcoM oOmiei
¢us3uky. Eciu CTyeHT cTalKkuBaeTcs ¢ MaTeMaTHYECKUM TOHATHEM, KOTOpOe ellle He ObUIO M3y4eHO B
paMKax yYHOMSHYTBIX MAaTE€MaTHYECKHMX KypCcOB, OH [JOJDKEH IIPEIBAPUTEIBHO O3HAKOMHUTHCA C
COOTBETCTBYIOIIMM  PAa3[elioM  MaTeMaTHMKH  CaMOCTOSTeNbHO.  HeoOXomumblii  MHHHUMYM
MaTeMaTHYeCKUX CBEICHHMH M3JIaraeTcsl Kak Ha JIKUUSIX, TaK U B OCHOBHOM y4eOHOH nuTeparype,
PEKOMEHTyeMOM Ui N3yueHUs JaHHOHN IUCLUIIMHBIL.

[IpomexyTOuHBI KOHTPOJIb 3HAHUI MPOBOIUTCS B BHJIE KOHTPOJIBHOW pabOThI, HA KOTOPOH CTYNEHTY
IpeAaraeTcsl pelnTh MATh 337a4 10 MPOWJEHHBIM TeMaM B (opMare, aHAJIOTMYHOM IMHCbMEHHOMY
sKk3aMmeHy. i1 MpOBEPKU 3HAHWM, a TAK)KE NMOHUMaHWS U BIaJCHHA MaTepUalioM, B IPOLECCe Cladn
3aJaHui IpernojaBareslb MOXKET 3a/1aBaTh CTYIEHTY JONOJIHUTEIbHbIE TEOPETUYECKHUE BOIPOCHI IO
mporpamme Kypca Hid AaBaTh AJS PELICHHS JOMOMHUTENbHbIE 3a1a4uu. OO0s3aTeIbHbBIM TPeOOBaHUEM
SIBJISIETCS. BBINOJHEHUE IOMAIIHUX PaboT, KOTOpbIe O(QOPMIIAIOTCS B CIEIHAJIbHO OTBEAEHHOM IS
3TOTO TETPAIN U CUCTEMAaTHYECKH CIAIOTCS HA ITPOBEPKY.

Ha nucemMeHHOM 3K3aMeHE CTYIEHTy Mpearaercs peluTh 5 3afad. TeMmaruka 3anad IOJHOCTBIO
COOTBETCTBYET MPOTpaMMeE Kypca, OJHAKO BCE 3a/a4M MHUCBMEHHOTO 3K3aMEHa SIBIISIOTCS MOITHOCTBIO
OpUTrMHANBHBIMH. Ha 9K3aMeHe CTyJieHTaM pa3pelieHo MoJb30BaThCs JIF00OH CIIPaBOYHON WM Y4eOHOM
nuteparypoi. Takast ¢popMa SK3aMeHa MCKII0YaeT Oe3AyMHOE 3ayYyMBAHHWE 3aKOHOB M HANpaBiICHA Ha
MPOBEPKY IIIyOMHBI NOHMMAaHUs MaTepuasia U CIIOCOOHOCTH CaMOCTOSITENIEHO IPUMEHATh (PU3ndecKne
3aKOHBI B HECTAHJIAPTHOM CUTYalVH.

ITomuMo M3yueHHs pa3enoB MEXaHUKH, 0003HAYEHHBIX B IPOrpaMMe Kypca, CTYACHTY PeKOMEHIyeTCs
CaMOCTOAITEIbHO H3y4YaTh pa3jMyHbIe BOIPOCHL, OTHOCSIIHECS K oOmed ¢usnke (MexaHHKe),
BO3MOKHO BBIXOJSINUE 32 PAMKH IPOTPaMMBbI, pacUIMpsisi TAKUM 00pa3oM CBOH (pu3ndeckuil Kpyrosop.
Ha sk3ameHe cryneHTy mpenajaraeTcsi B KaueCTBE OJHOTO M3 IyHKTOB OuiieTa BBIOpaThb M PaccKasaThb
MOOOH 3apaHee TOATOTOBJICHHBIM TEOPETHUYECKHH WM DKCIIEPHUMEHTAIBHBIN BOMPOC, HMMEIOIIHA
OTHOILICHHE K NPOUIECHHOMY Kypcy (3TO MOXeT ObITh MO0 YIIyOJeHHOE H3JIOKEHHE OJHOTO W3
BOIIPOCOB MPOTPaMMBbI Kypca JIM00 BONPOC, HE 3aTparuBaeMblil B MporpaMme Kypca, KOTOPBIH OIHaKO
MOXeET OBITh PacCMOTPEH B pPaMKax M3Y4YEHHOTO Kypca), MPOAEMOHCTPUPOBAB TaKUM 00Pa3oM
CIIOCOOHOCTh CaMOCTOSATENIFHO pa30upaThbesl B pa3IMYHBIX BOMPOCAX M 3a7adax (U3MKH, OCHOBBIBASICH
Ha IPUMEHEHUH eIUHBIX 00LIe(PU3NIECKUX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadenpa oomieit pu3nku

Kypc: 1

KBau(pukanus: GakanaBp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

9.B. IlpyT, a-p xum. Hayk, mpodheccop, mpodeccop

B.C. Bynbirun, kana. ¢us.-mar. HaykK, JOLEHT, npodeccop
K.M. Kpeimckuit, kana. ¢u3.-MaT. HayK, JOIEHT, JOLCHT

A.B. I'aBpukoB, kaHa. ¢u3.-MaT. HayK, JIOLCHT, JOLCHT

B.A. OBunHKYWH, KaH/. TEXH. HAYK, JOIEHT, JIOI[CHT

H.A. Kupuuenko, 1-p ¢uz.-Mart. HayK, mpodeccop, mpodeccop
I1.B. [lonos, ka1, ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HanmeHoBaHnEe KOMITETEHITUT NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH
OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha 3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
OCHOBE MPUOOPETEHHBIX 3HAHU WX JIOCTOMHCTBA U HENOCTaTKU
OIIK-3 CriocoOeH mpUMEHSTh OTyYeHHBIC OIIK-3.1 BmameeT OCHOBHBIMH TOHATHUSMH ¥ 3aKOHAMH
3HAHMSI, YMEHUS ¥ HaBBIKU TSI PEIICHUS TEOpUU yIPaBICHUS
TUTOBBIX 33]a4 YIPABJICHUS B TEXHUUECKUX
cUCTeMax
ITK-1 CriocobGeH MpoBOUTH UCCIIEI0BAHUE [K-1.1  Bnageer  ¢yHAaMEHTANBHBIMH  MOHSATHSIMU,
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT 3aKOHAMHU M TEOPUSIMH CUCTEMHOTO aHAJIN3a

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynsrare wm3ydeHus aucumiuiaHbl «OOmas Qu3uka: TepMOIMHAMUKA M MOJCKYJSpHAs (DH3HKa»
00yJaromuiics JOmKeH:

3HATb:

yMeTh

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

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

[]  TOHATHE O PAaBHOBECHBIX M HEPABHOBECHBIX IPOIECCAX, TEPMOAMHAMHYECKOE OMpE/IeIeHHUE
SHTPOIHH, 3aKOH BO3PACTAHUS SHTPOITUH, SHTPOIHS UICTLHOTO ra3a

[J  OCHOBBI MOJIEKYJIApHO-KWHETHYeCKON Teopuu (ocHOBHOe ypaBHeHue MKT, amuHa cBOOOAHOTO
npoOera, pactipenenenus bonpimana, Makcsesia)

[l OCHOBBI CTATUCTUYECKON (PU3MKU (CTATUCTUUECKUN CMBICI SHTPOINHH, OHATHE O paclpeeIeHuN
['u60ca)

O OCHOBbI KBAHTOBOH TEOpHUM TEIIOEMKOCTH (CTENEeHH CBOOOIBI M WX BO30YKICHHE,
XapaKTepUCTUIECKHUE TeMIeparypbl, 3akoH J{romonra-I1Tn)

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

[l OCHOBHBIC 3aKOHBI MOBEPXHOCTHOTO HATSDKEHMS (KO3(D(HUIMEHT MOBEPXHOCTHOTO HATSKCHHS,
¢dopmyna Jlannaca, BHYTPEHHSIS DHEPTHsI €IMHHUIIBI TOBEPXHOCTH)

[J  OCHOBBI TEOPUH TMPOLECCOB TMepeHoca: TudQy3us, TeIIONPOBOAHOCTh, BI3KOCTh. KoadduimenTs
NepeHoca B ra3oBBIX cpelax. bpoyHOBCkoe IBWKeHHE, 3aKOH JiHITelHa-CMoayxoBckoro. CBs3b
MEX]ly TTOJBMKHOCTHIO B Koddduimentom auddysuu.



[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



3. llepeyeHb TUMOBBIX KOHTPOJIBHBIX 32IaHUI, UCIOJIB3yeMbIX /IJIS OLIEHKH 3HAHU, yme-
HUM, HABLIKOB

[TpomexyTouHas arrectanus rno aucuuiumne «O0mas (pusnka: TepMOJUHAMUAKA M MOJICKYJIISIP-
Has (U3MKa» OCYIIECTBIACTCS B OopMe dK3aMeHa. DK3aMEH COCTOWT W3 JBYX YacTel: MPOBO-
JUTCS B IUCBMEHHOU M YCTHOU (hopMme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY IpeiaracTcs pelnTh S5 3anad. Bee npemiaraembie
3aJlauu IIpPCACTaBIIAIOT coboit OpUIrHHAJIBHBIC aBTOPCKHUEC 3ada4Yu, CIICHUAJIBHO IIOATOTOBJICHHBIC
it ok3ameHa. C mpumepaMu 3aqad MPOIUIBIX JIET MOKHO O3HAKOMHTHCS Ha caiiTe Kadeapsl
obmerd  QusMkum B pa3gene  SK3aMCHAIMOHHBIX ~ MaTepHaioB 3a  2-H  ceMecTp
http://mipt.ru/education/chair/physics/S_l1/ekzams/

VYcTHas yacTh 3K3aMeHa MPOXOIUT MO Omiieram. B kaxmaom Ouiiere comep KUTCs TeOPETHUECKHUMA
BOIIPOC W3 IIPUBEICHHOIO HIKE CIMCKA DK3aMEHALMOHHBIX BOIpocoB. Kpome TOro, cryneHry
IpeiaraeTcsl M3J0XKUTh MOJrOTOBIICHHBIM 3apaHee «BOIPOC IO BBIOOPY», KOTOPBIM MOKET
OBbITh KaK OJMH U3 IIYHKTOB NPUBEIEHHOIO HUXKE CIIMCKA, TaK U J1I000H BOIIPOC, 3aTparuBaeMblit
B U3y4aeMOM KYypCe WJIM HEMOCPEACTBEHHO CBSI3aHHBIN ¢ HUM. B kauecTBe Bompoca no BeIOOpYy
MOTYT OBITh U3JI0KEHbI Pe3yJIbTAThI IPOAEIAHHOMN CTYJEHTOM J1a00paTOPHOM pabOTHI.

Cnucok BOIpOCOB YCTHOTO 3K3aMEHa:
1. WneansHblil 1 HeWICATBHBIN ra3bl. JlaBieHne WIeaabHOro ra3a Kak (QYHKIIUS KH-
HETUYECKON 3HEepruu MoJieKysl. COOTHOIIEHUE MEXIY TEMIIEPATYPO UACAIBHOIO ra3a 1
KMHETUYECKON IHEPTUEN €r0 MOJIEKYIL.
2. TepMmogunamuyeckas cucremMa. MUKpPOCKOIIMYECKUE M MaKPOCKOIIUYECKHUE Mapa-
METphl. YpaBHeHUE cocTossHus. CTallMOHapHbIE, PABHOBECHBIE M HEPABHOBECHBIE COCTO-
SIHUSL U TIPOILIECCHI.

3. PaGota, BHyTpeHHsis sHeprus, Teriora. [lepBoe Havamo TepMOAMHAMUKH.

4, PabGoTta maeasbHOro rasa B PaBHOBECHBIX HM30TEPMHUUYECKOM M H300apHUYECKOM
npoiieccax. BHyTpeHHSsIs1 SHEpTUs U1eaTbHOTO Tra3a.

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

6. AnuabaTryeckue W TMOJUTPONUYECKUE TMPOLECChl. YpaBHEHHE aauadaTbl U TO-

JUTPOIBI U1 UEATIbHOTO rasa.
7. [Mukn Kapno, KII/I mamuner Kapro. Teopemsl KapHo.

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

9. OHTpOIUs UAEaTbHOTO rasa.

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

11. CBs3b nnponsBoaHoi OU/OV ¢ ypaBHEHHEM COCTOSHUS

12.  Passocts CP — CV B 00miem ciyuae.
13.  dazoBble nepexoAbl mepBoro poaa. Ypasuenue Knanelipona—Kiaysuyca. ®a3o-
BOC PAaBHOBCCHE <CKUAKOCTb—IIAp». KpI/ITI/I‘-IGCKaSI TOYKa.

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

Ban-nep-Baansca. Kputnmueckne mnapamerpsl. IlpuBenénHoe ypaBHeHue Ban-aep-
Baasbca, 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

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

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



19.  Unrerpansusiii adpdexr xoyns—Tomcona. TemnepaTypa nHBepcuu.

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

21.  3aBMCHMOCTb JaBJIEHHs HACBILIEHHOIO Mapa OT KPUBHU3HBI IIOBEPXHOCTHU JKUIKO-
CTH.

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

23.  Pacmpenenenne MakcBeiia o CKOPOCTSM M MMITYJibcaMm dacTull. Hawnbonee Be-
pOsITHAsL, CPEIHSIS U CPEAHEKBAIPATUYHAS CKOPOCTH MOJIEKYIL.

24.  Pacnpenenenne MakcBelia 1mo HeprusiM dactull. CpenHss U Haubosee BeposT-
Hasl SHEPIMH YaCTHII.

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

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

27.  bapomerpuyeckas popmyna. Pacnpenenenue bonbimana.

28.  Muxkpo- u MakpococTosiHus. Pactipenenenue ['n60ca.

29. Cratuctudeckas cymma, e€ MpUMEHEHHE /ISl HAXOXKIEHHs CPEeJHEr0 3HAYCHUS
SHEPIr'UU NOJCUCTEMBI.

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

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

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

33.  daykryauus TeMIepaTypsl B 331aHHOM 00BEME.

34.  daykryauus o0bEMa B M30TEPMUYECKOM M aMadaTUYECKOM Mpolieccax.

35. Bumsxue QuyKkTyanuii Ha YyBCTBHTEIBHOCTh W3MEPHUTENBHBIX HpHOOPOB (Ha
pUMepe NPYKUHHBIX BECOB).

36.  Kimaccuueckass teopusi TEIIOEMKOCTEH. 3aKOH PaBHOMEPHOTO pacHpeieieHHs
SHEPIrUU TEIJIOBOT'O JIBUKEHHUS IO CTETIEHSAM CBOOOIbI.

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

38.  Tperbe HauaIO TEPMOJAUHAMUKH.

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

npobera. Pacnipenenenue MoseKy o JyIMHaM CBOOOHOTO mpodera.

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

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

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

45.  SIBneHus mepeHoca B paspexEHHbIX razax. Ihdysus. Iddexkt Kuyncena. Dddy-
3MOHHOE pa3/iesieHHe Ira30BbIX CMECeH.
46.  TeueHue pa3pe’KeHHOTO rasa.

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

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

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



1 6amn: 3agaua He pelieHa, HO BCe OCHOBHbBIC (DM3MYECKHE 3aKOHBI, HEOOXOIUMBIC IS
penieHus, chopMyIUPOBAHBI PABUIBHO.

0 GamoB: 3amaya He pellleHAa WIM pelleHa HeBepHO (OCHOBHBIC 3aKOHBI 3allMCaHbI C
omuOKaMu, JIMOO HE MOJHOCTHIO, MOJAXOA K PEUICHHIO 3aJaud MPHUHIMIINAIBLHO HEBEPEH WU
pelIeHre 3a7]a91 HE COOTBETCTBYET YCIIOBHIO).

[TosryuenHble Oaibl CYMMUPYIOTCS U BBICTABIIAETCS OLICHKA 33 MMCbMEHHYIO YacTh SK3aMeHa 110
CIEAYIOLIEH cXeMe

OrneHka bamner Cymma
0amioB
10 15
OTJIMYHO 9 13-14
8 12
7 11
XOPOIIIO 6 9-10
5 8
4 6-7
yIIOBJIETBOPUTEIHHO 3 5
HEYIOBJIETBOPUTEIHLHO 2 2-4
1 0-1

OreHka 3a MUCHbMEHHYIO YacTh 9K3aMeHa ONpe/essieT MaKCUMaIbHYI0 UTOTOBYIO OIICHKY 32 JK-
3aMeH. B MCKIIFOUMTENBHBIX CIIy4asxX, €CIM Ha YCTHOM YacTH 9K3aMEHA CTYJEHT JIEMOHCTPUPYET
IPEBOCXOJIHBIC TEOPETHUCCKUE 3HAHKS U YPOBCHb TOHUMAHHUS TPEJMETa, UTOrOBasi OI[CHKA MO-
JKeT OBITH IOBBIIICHA, HO HEe OoJiee, yeM Ha 2 6amia 1mo 10-0amisHOM IIKae.

Ha YCTHOM OK3aMCHC HpCHOIlaBaTeJH) OILICHHUBACT OTBECT CTyIIeHTa B IICJIOM U BBICTABJIACT OHGHKy
COIJIACHO TMPUBEAEHHBIM HUKE KPUTEPHUSM W M3JI0KEHHBIM BBIIIE 3aMEYaHUSM KacaTelIbHO
OUCHMEHHOU YacTU dK3aMeHa:

Ouenka «otjm4uHo (10)» BbICTABIAETCS CTYIIEHTY, NTOKA3aBIIIEMy BCECTOPOHHHUE CHUCTEMaTH3U-
pOBaHHbIE TTyOOKHE 3HaHUS Y4eOHOI porpaMMBbI U 3a €€ mpeiesaMu, a TaK)Ke YMEHUE YBEpeH-
HO IIPUMEHSATh UX Ha MPAKTUKE MPH PEIICHUH CIOKHBIX HECTAHAAPTHBIX 3a/a4.

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

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

OmeHka «xopouio (7)» BBICTABISIETCS CTY/ACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOE 3HAHUE
U YBEpPEHHOE NMOHMMaHHE MaTepuaia ydeOHOM MporpaMMbl U yMeHHE CBOOOJAHO MPUMEHSTH (Hu-
3U4YECKHE 3aKOHBI HA TPAKTUKE IIPHU PEIICHNUHN TUIIOBBIX 33]1a4.

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



Onenka «xopomo (5)» BBICTAaBISETCS CTYICHTY, €CJIM OH TPOJIEMOHCTPUPOBAI TBEPOEC 3HAHUE
¥ TMOHMMAaHHE MaTepuaia ydeOHOW MporpaMMbl U YMEHHE NPUMEHATh (PU3MUECKUE 3aKOHBI Ha
HpaKTI/IKe HpI/I peIJ_IeHI/II/I TUIIOBBIX 3ajda4, OJHAaKO I[OHyCTI/IJI HpI/I OTBCTC pSII[ pr6BIX HECTOYHO-
CTEM.

OueHKa «yAOBJIETBOPHTENbHO (4)» BBICTAaBISCTCS CTYICHTY, MOKa3aBiieMy (parMeHTapHbIN
XapakTep 3HAHUH, JOMYCKaBIIEMY HETOYHOCTH B (POPMYITMPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
HOHATHUH, HO MPU 3TOM NMPOJEMOHCTPUPOBABILEMY CIIOCOOHOCTb pelllaTh MPOCThIE 33Ja4u U Bia-
JICHHE OCHOBHBIMU pa3jeiaMy y4eOHOH MporpamMmbl, HEOOXOIUMBIMH ISl JalbHEHero ooyye-
HUSL.

Ol1leHKa «yT0BJIETBOPUTEIBLHO (3)» BBICTABIISACTCS CTYACHTY, MOKAa3aBIIEeMy CHJIbHO (pparmMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMy IpyOble OMMOKH B ()OPMYIUPOBKE OCHOBHBIX 3aKO-
HOB U 0a30BbIX MOHATHMN, HO MPHU 3TOM HPOAEMOHCTPHPOBABIIEMY CIIOCOOHOCTH pelaTh IMPO-
CTBIC 33/1a4M U BIIAJICHHE OCHOBHBIMH pa3jeiaMy y4eOHOW MporpamMmbl, HEOOXOAUMBIMU ISt
JanbHENIEero o0yueHusl.

O1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «HeYT0BJIeTBOPUTEIbHO (1)» BBICTABIsACTCS CTY-
JIEHTY, KOTOPBIA HE 3HACT 3HAYUTEIIHHYIO YaCTh OCHOBHOTO COJIEpKaHUS MTPOTrPaMMBbI, CUCTEMa-
TUYECKH JIOMyCKaeT rpyObie omuOKH nmpu GopMyIupOBaHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WM HE CTIOCOOCH KOPPEKTHO MPUMEHSATh (PU3MUYECKUE 3aKOHBI JAXKE JUIS PEIICHUS TPOCTHIX 3a-
Jad.

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

ITopsiiok npoBegeHUsI MUCbMEHHOT'0 IK3aMeHa.

Bpems npoBeneHns NMCbMEHHON YacTH 3K3aMEHA COCTABIIAET 4 acTpOHOMHYECKHX yaca. Ha ak-
3aMeHe IpeJyIaratoTcs JUlsd PelleHns 5 OpUTHHANBHBIX 337a4. TeMbl COOTBETCTBYIOT TEMaM Ce-
MUHApCKUX 3aHATHM. 3agaya CUMTAETCS PEHIEHHOM, €Clii OHAa COJIEPKUT 0OOCHOBAHHOE pellie-
HHUE: CChUIKM Ha NMpUMEHseMble (U3NYECKHE 3aKOHBI U KOPPEKTHbIE BBIKJIAAKH, a TAKXKe Ipa-
BUJIbHBIN YMCIIEHHBIN OTBET (€CJM B 3aJaue eCTh YUCIOBbIe AaHHbIe).Ha sx3amene pasperaercs
HOJIb30BATHCS JIFOOBIMH 3aITUCSIMU M y4eOHBIMU 1OCOOMSIMU B OyMakHOM Buje. Kareropuuecku
3anpeniaeTcs BKI0YaTh JH00bIe YCTPOICTBA, KOTOPHIE MOTYT CIIY)KMTb CPEJICTBAMU CBSI3U — HO-
yTOYKH, TUIAHIIETHI, TeaedoHsb! U T.1. HapymuTenn yaanstoTcs ¢ 3K3aMeHa C OLIEHKOH «Hey1o-
BJICTBOPUTENIbHOY. Paspeniaercs moiap30BaThCs KaNbKyJISTOpaMH. 3anpeniaeTcs Mojab30BaThCs
KaJIbKYJISTOpaMU B MOOUJIBHBIX Tesle(OHAX, HOYTOyKax M T.II.

ITopsinok nmpoBeneHust yCTHOTO IK3aMeHa.

DK3aMeH MPOXOJUT B TPATUIIMOHHON hopMe Oecenbl MpenoaaBaTelisi Co CTYIEHTOM 0 TeME JK-
3aMEeHaIlMOHHOro Omiera. DK3aMEeHAIlMOHHBINA OMIIET COAEPKUT JBa MYHKTA: «BOIPOC MO BHIOO-
py» ¥ OAMH BONPOC U3 IPOrpaMMBbI Kypca.

«Bonpoc mo BbIOOpPY» CTYJIEHT TOTOBHT CaMOCTOSITEIbHO J0 SK3aMeHa. BrIOOp Tembl
OCYILIECTBIISECTCA NIPU KOHCYJIbTAlMU MPENOAaBaTeNs, BEAYIEr0o CEMUHApCKUe 3a1anus. Bonpo-
COM IO BBIOOPY MOXeT ObITh 1) yriyOJeHHOe M3JI0KEHHE OHOTO M3 IMYHKTOB NMPOTPaMMBI, 2)
BOIIPOC WJIX 33/1a4a, HEITOCPEICTBEHHO CBSI3aHHBIE C TEMATHUKOM Kypca, OJJHAKO HE 3aTPOHYTHIE B
HEM, 3) M3JI0KEHUE U 3allUTa Pe3yJbTaToOB JIAOOPATOPHOU PabOTHI, MPOJICIIAHHON CTYIEHTOM B
71a00paTOpPHOM MPAKTUKyME B KayecTBE JOMOJHUTENbHOW paboThl. Ha oTBeT mo «Bompocy mno
BBIOOpY» CTYJIEHTY npeaocTasiusiercs He Oonee 10 MUHYT.

Ha moaroroBky k oTBeTy no 6miery cryaenty aaércsa ot 30 no 45 munyt. B Teuenue sk-
3aMEHa CTYACHTY HE pa3pelaeTcs M0JIb30BaThCsl BEIUMCIUTEIBLHON TEXHUKOM, JIUTEPaTypoH, 3a-



paHee MOATrOTOBICHHBIMU COOCTBEHHBIMU 3aITUCSIMH U APYTMMHU MaTepHallaMH, OTHOCSIIUMHUCS K
IpeaMeTy, KpoMe 3K3aMEHALMOHHOM TporpaMMbl Kypca.

B mporiecce oTBeTa Ha «BOIPOC MO BEIOOPY» pa3zpelaeTcs Mojib30BaThCsl 3apaHee MOAro-
TOBJICHHBIM IUIAHOM OTBETa M 3apaHee IOATOTOBICHHBIMH WILTIOCTpALMSIMU/TpaduKaMu, mpes-
CTaBJICHHBIMH B OyMa)XHOM BHjE, JIMOO Ha 3JCKTPOHHOM Hocutene (ruiaHmeT/HoyTOyk). Mc-
[OJIb3yeMble IpaUKKM WM WUTIOCTPALMK HE JOJDKHBI COZAEpKaTh dacTeil Tekcra noknanga. Ha
MOJTOTOBKY OTBETA Ha «BOIPOC IO BEIOOPY» (IIOBTOpEHUE) Aa&TCs HE Oosiee S MUHYT.

B mponecce orBera 1no Ouiery 5K3aMEHATOP MOXKET 3a/1aBaTh YTOYHSIOIIME BOIPOCHI.
[Tocne oTBeTa 1Mo OUIIETY HK3aMEHATOP BIPABE 337aBaTh CTYJCHTY JIIOOBIE TOTIOJHUTEILHBIE BO-
IPOCHI 110 IPOrpaMMme Kypca.

B coBokynHOCTH omnpoc 00ydarolierocs Ha YCTHOM S5K3aMEHE HE JOJKEH IPEBbIIIAThH
JIBYX acCTPOHOMHYECKHUX 4acoB (0e3 yueTra BpeMEHH Ha IOJIOTOBKY).

[Tpumepsl MPOCTHIX 3a/1ay, PEIICHHE KOTOPHIX HEOOXOIUMO IJIS MOJYyYEHHUS yIOBIECTBOPHUTEIIb-
HOM OIICHKH:

e HailTu BHYTPEHHIOI SHEPIUI0 HACAIBHOTO ra3a C MOCTOSHHOM TemIoEMKOCThI0 CV,
nmMetroniero gasieHue P u 00ném V.

e  BrIpa3uTh 1aBIeHUE UACATBHOIO r'a3a 4yepe3 KOHLECHTPALUIO U CPEJHIO KUHETHYECKYIO
SHEPrUIO MOCTYNATEIbHOTO IBUKEHUS MOJIEKYIL.

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 4€pEe3 OTBEPCTHE.

e  PaccuuTaTh CKOPOCTB 3ByKa B BO3/1yX€ IIpY KOMHATHOW TEMIIepaType.

e  U306pa3uts nukn Kapuo B koopaunarax TS. Yka3aTe Ha rpaduKe TEIIOTHI HarpeBaTest
U XOJIOJIWIIbHUKA, a TAK)KE PadOTy B ITUKIIE.

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  HaliTu U3MeHeHue SHTPOIIMH MOJI UACAIBHOIO ra3a Ipy MEPEeXoae MEXIY ABYMs COCTO-
AHUAMH ¢ 3aaHHbIMU Tu V (i T u P).

e JIBa TBEPABIX Tena C U3BECTHBIMU TEIUIOEMKOCTSMH, UMEIOIINX PA3IIMUHBIE TEMIIEPATY-
pBI, IPUBEJIH B TEIUIOBOW KOHTAKT. HaliTu W3MEHEHHE SHTPOIIMK CUCTEMBI K MOMEHTY YCTaHOB-
JICHUS PaBHOBECHS.

e Haiitn n3MeHEHNE PHTPONMH MJCANBHOIO ra3a IPU HEPABHOBECHOM PACUIMPEHUU B ITy-
CTOTY B TETIJION30JIMPOBAHHON 000JIOUKE.

e Hamucate auddepeHuran BHYTPEHHEW  SHEPrUU/IHTAIBIUN/CBOOOJHON  BHEp-
TUW/TePMOJIMHAMHYECKOTO TToTeHuana ['mboca.

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 DHTAJIbIIUU CUCTEMBI.

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

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

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



e  U300pa3uth (ha3oByro 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 COOTBETCTBYIOLMX U30TEPM PEAIBHOIO Ia3a.

e Haiitn n3MmeHeHne TemnepaTrypsl raza Ban-nep-Baanbsca npu HepaBHOBECHOM pacuIvpe-
HUM B ITyCTOTY B TEIJIOU30JIMPOBAHHON 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-
HOCTHOT'O HaTSDKEHUS.

e Hanwmcath (C TOYHOCTBIO 10 HOPMHPOBOYHON KOHCTAHTBI) U CXEMATUYHO W300pa3uTh Ha
rpaduke pacnpeaeneHrne MakcBeia mo NpoeKIusM CKOPOCTH Ha OCh X.

e Hanwucath (C TOYHOCTBIO 10 HOPMHUPOBOYHON KOHCTAHTBI) U CXEMATUYHO W300pa3uTh Ha
rpaduke pacnpezaeaeHue Makcpesuia 1o MOy IsIM CKOPOCTEH.

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

e HaiiTn KOJIMYECTBO YACTHUL, YAAPSAIOIUXCS B CEKYHAY O IUIOIIAJKY IUIOIAAU S B rase C
temnepatypoil 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 BO30YKIEHHBIX aTOMOB B cucTeMe npu temneparype T. Jlpyrue ypoBHU 3HEPrUU HE YUUTHI-
BaTh.

e CdopmynupoBaTb TEOpEMY O PaBHOPACHPEACICHUM SHEPIHH 110 CTeNeHsAM cBoOo bl Ka-
Kasi SHEprusi HPUXOJUTCSA Ha OAHY MOJHOCTHIO BO30YKIECHHYIO KOJeOaTelbHYI0 CTEeHb CBOOO-
JTbI MOJIEKYJIbI?

e IlocTpouth cxemMaTHUHO rpauK 3aBUCUMOCTU MOJsipHON Temnoémkoctu CV nByxaToMm-
HOTO ra3a (a30Ta) OT TeMIepaTyphbl.

e (CpeaHee YMCIIO YACTHUIl UIE€ATBHOTO ra3a B HEKOTOPOM MBICJIEHHO BbIIEJIEHHOM 00BEME
paBHO N. O1ieHUTh CpeaHEKBAIPATUUHYIO (QITYKTYaIMIO YUCIIa YACTHUI] B HEM.

e Haiitn cpegHekBagpaTUYHOE OTKIOHEHUE IPy3a Ha MPYKHUHE KECTKOCTBIO _ OT MOJIOXKe-
HUS paBHOBecUs Ipu Temmeparype T.

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

e JlaTh ompezneneHue IUIOTHOCTH MOTOKAa YacTHIl (TeIUla, UMITyJibca) U Kod(¢uiueHTa
nuddy3un (TEmIONPOBOTHOCTH, 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 4ucIIe MPU BBICOKOM BaKkyyme)?

e Hamnucate ycioBue paBHOBECHS MEXKIY IBYMS COCYJaMH C WICAIBHBIM Ia3aMH, COEIU-
HEHHBIMHM TOHKOW TPYOKOH, eciu paauyc TpyOKH MHOTO MEHBIIE JUIMHBI CBOOOAHOTO mpodera
(@ddext Knyncena).

e  Koadpduuuent nuddysun yactun paBeH D. OueHuTh cpeITHEKBAApaTUYHOE CMEIICHHE
YaCTULBI B IPOCTPAHCTBE OT UCXOJHOTO MOJIOXKEHUS 3a BpeM t.

e JlaTh ompeneneHre MOABUKHOCTU YACTHIIBI U HAMKMCATh CBSA3b MOJBMXKHOCTH OpPOYHOB-
CKOM 4acTHIlbl ¢ KOOPPUIMEHTOM AUPPYy3HH.



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.



