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

YTBEPKAEHO

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

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas ¢pu3MKa: TEII0Ta U MOJICKYJIIbI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadenpa oomeit Gu3nku

Kypc: 1
KBaJIMpUKALS: GakanaBp

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

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

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

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

[Iporpammy coctaBuiu:

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

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA

B KypC€ u3JjiaratoTcsi OCHOBbI TCPMOANHAMUKU U CTATUCTUKU MHOTOYACTUYIHBIX (1)I/IBI/I‘-ICCKI/IX CHCTCM.

1. leau u 3apauu

eap AUCUMNIMHBI

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

(U3NYIECKO KUHETUKH.

3agauu AU CHUIIHHBI

*  (dopmupoBanue y oOy4aromuxcsi 0a30BbIX 3HAHWN B 00JaCTH TEPMOJIWHAMHUKH W MOJIEKYISPHOM

¢$uznkn

. (¢bopMHpOBaHHE YMEHHH X HaBBIKOB MPUMEHATH HW3YUYCHHBIE TEOPETHYECKHUE 3aKOHBI H
MaTeMaTHYeCKHe HHCTPYMEHTHI [UIS PeIIeHHs PA3IMYHbIX (GU3HUSCKUX 3a/1a4

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

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB ¥ OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroImunX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbl€ PE3YyNbTaThl PEIIEHHUS TOCTABICHHBIX 3a]1a4

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpOEKTa, BBIOMpas ONTHUMAJIBHBIA CHOCOO €e pelIeHus,
UCXOZsl U3 NEMCTBYIOIMX INPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAalKU NPU PElICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT 0OCHOBHbIC UCTOYHUKH HAYYHO-TEXHHUYECKON

u (WIM) TEXHOJIOTHMYeCKoH uWHpopManuu B o0nacTu
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYmeer cocCTaBmsATh AaHHOTANWH, pedeparTsl,

oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JiacTu cBoei mpoeccuoHaIbHOM JIeATENLHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpaHEHUS U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON

Tramramitats ARTanTr) 1 (1) mannarTTtant o

00pabOTKM Hay4yHOU (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun
I1IK-1.1 Bnameer  QyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer miyOokoe 3HaHHWE W MOHMMaHHE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUS M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun




llybAlvlb 1nuvri UUJIQULYI} Y1 \YIJLII} 1\4\.}1_}\411/1"1\/\41\1/1\4
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
WCCIIeIOBAHUS

[IK-1.7 Coocoben omeHuBarh TpedyeMble  pecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBblkKamMH pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[MK-3.1 3naer npuHNUILI pabOThl W AMANa30HBI PabOYMX
napamMeTpoB HCIOJIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTh W KPUTEPUHU NPUMEHUMOCTH

I1K-3 CniocoGeH BbIOMpATh ¥ IPUMEHSTh UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U yMEHHUE
noaxozsiee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHHBAaTb TOYHOCTh INPUOIMKEHHBIX aHAJUTUYCCKUX
METO/Ibl UCCIIEIOBAaHUM Ul pelleHHs 3aJad B |METO0B BbIUMCICHUM

M30paHHON IPEIMETHON 001acTH [1K-3.3 YMeeT npou3BOAUTH OLEHKY TOYHOCTH YHCIEHHBIX

METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIUTENHHOU
CIIOKHOCTH  HCIIONB3yeMBIX  ajJrOPUTMOB U 00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
(yHIaMEeHTaNbHBIE 3aKOHBI WU TMOHATHATEPMOAMHAMMKHM M MOJCKYIspHOW (u3nkm, a Tarke
IpaHUIbl UX TPUMEHUMOCTH:

OCHOBHBIE 3aKOHBI TepMOAUHAMUKH (1, 2, 3 «Havana)

MOHATHE O PABHOBECHBIX M HEPABHOBECHBIX IpOLECCaxX, TEPMOIMHAMHYECKOE ONpeAeCHHUE
SHTPOIHH, 3aKOH BO3PACTAHUS SHTPOIIUH, SHTPOMHUS HICAIBHOTO ra3a

OCHOBBI MOJICKYJISIpHO-KMHETHYeCcKol Teopuu (ocHoBHOe ypaBHeHue MKT, amuHa cBoGomHOTrO
npobera, pacrpenenenus boiapimana, Makcgenna)

OCHOBBI CTaTUCTHUECKONH (PU3UKHM (CTATUCTHUYECKUN CMBICI SHTPOIUH, IOHATHE O paclpelleeHuU
I'u606ca)

OCHOBBI TeopuH (a30BbIX MepexonoB ((ha3oBbie aUArpaMMbl, TEIUIOTHI MEPEXOAOB, YypaB-HEHHE
Knaneiinpona-Knaysuyca)

OCHOBBI TEOPHUH TPOIIECCOB TMepeHoca: nuddy3usi, TEIIONMPOBOAHOCTD, BA3KOCTh. KoaddhunmeHTs
IepeHoca B Ta3oBBIX cpenax. bpoyHOBckoe NBIKEHHE, 3aKOH OJiHmITelHHa-CMomyxoBckoro. CBa3b
MEX]ly MOJBM)KHOCTBIO B K03 duumenTom auddysuu.

YMETh!
MPUMEHSTh U3y4YeHHBIC 00IIKe PU3NUECKHIE 3aKOHBI ISl PEILICHHUs] KOHKPETHBIX 3a/1a4 MEXaHUKH:
paccuntbiBaTth KIIJl paBHOBECHBIX IMKIOB TEIUIOBBIX M XOJOAWIBHBIX MAIIWH, B TOM 4YHCIE
3aJaHHBIX B KoopauHaTax TS

paccunThIBaTh U3MEHEHHE SHTPOIMH B HEPAaBHOBECHBIX IPOLECCAX, @ TAKXKe MAKCUMAJIbHYIO U
MUHUMAaJIBHYIO PabOThI CUCTEM

pAacCUUTHIBATH TEIUIOBBIE MHPOLECCHl C y4&ToM Hanuuus (a3oBbIX mHepexonoB U 3(h(HEeKToB
MOBEPXHOCTHOTO HATSXKEHUS

paccUnTHIBAThH TEIUIOBBIE MIPOLIECCHI ATl HeHIeaIbHBIX Ta30B (1711 ypaBHeHUs Ban-nep-Baanbca)

MOJIb30BATECSl BEPOSITHOCTHBIMHU PACIPENENICHUSIMH, YMETb BBIYHMCISTH CPEAHUE 3HAYCHUS WU
CpeIHEKBaIpaTUYHbIC OTKJIOHEHMS MapaMeTpoB I CllydaeB pacrpeaeiaeHuil bonblimana u
Makcgenna.

pPAacCUMTHIBATH CTAaTUCTUYECKUH BEC M JHTPONMIO HA OCHOBE CTaTUCTUYECKOW TEOpHM I
MPOCTEHIINX CUCTEM C TUCKPETHBIMU YHEPTETUUECKUMU YPOBHAMU

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

TEIUIONPOBOAHOCTH) B CTALIMOHAPHBIX Y KBa3UCTAL[MOHAPHBIX CIydasx

aHaJIM3UPOBaTh (PM3NYECKHE 3a7aud, BBLACISS CYIIECTBEHHBIE M HECYLIECTBEHHbBIC ACHEKTHI
SBJICHUSL,U HAa OCHOBE IPOBEAEHHOTO aHaju3a CTPOUTH YNPOIIEHHBIE TEOPETUYECKUE MOIEIN
(DUBNYECKUX SIBICHUM;

OPUMEHATh Pa3NUYHbIE MaTeMAaTHYCCKUEHHCTPYMEHTHl pEIIeHHs 3aJad HUCXOAs U3
c(OpPMYIHPOBAHHBIX (PU3NYECKUX 3aKOHOB,U MPOBOIUTH HEOOXOIMMBIE aHAIUTHYECKHE M YHCICHHBIC
pacyéTsl;

BJIaJICTh:

OCHOBHBIMH METOJIaMU PELICHHS 33/1a4 TEPMOJMHAMUKHI U MOJICKYJISIPHON (pU3HKH;
OCHOBHBIMU MaT€MaTUYECKUMH MHCTPYMEHTAMH, XapaKTepHBIMH JIIs 33124 TEPMOAMHAMH-KU U
MOJIEKYISIPHON (DU3UKH.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

1 WneanbHblii ra3 u ero cBoiictsa 2 3 5

) Tepmogunamuueckue npoueccel. Ilepsoe ) 3 5
HAYaJIo TEPMOANHAMUKHI

3 Bropoe Hayauo TEPMOJUHAMHUKH. ) 3 5
OHTponus.

4 TevaOI[I/IHaMI/IIIeCKI/Ie GyHKIMH ¥ HX ) 3 6
CBOHCTBa

5 @da3oBbIE MEPEXOJIbI 2 3 6

6 Pacnpenenenus Makcsemia U 2 3 5
bonbmana.

7 OCHOBBI CTATUCTUYECKON (DUBHKH. 2 3 6

8 SBnenus nepeHoca 2 3 6

9 BpoyHnoBckoe aBmxeHue 2 3 6

10 OneMeHTHI HEpaBHOBECHOU ) 3 5
TEPMOIUHAMUKH

Hroro yacos 20 30 55

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemecrtp: 2 (Becennuit)

1. UneanbHblil ra3 U €ro cBOMCTBA

VYpaBHEHHE COCTOSHUS HII€aTbHOTO ra3a. CBs3b JaBlEeHUs raza U CpefHed KMHETHYECKOW 3HEPTuu.
WneanpHo-ra3oBas Temneparypa. Temno€MKOCTb, BHYTPEHHSSI SHEPrUsl U SHTAJIbIUS HUIEAIbHOIO
raza. CoorHomeHue Maiiepa. [lomuTponunueckue mnporecchl ¢ HAealbHbIM Ta3oM. llokazatens

axnadaThl.

2. Tepmonunamudeckue mporuecchl. [lepBoe Hava0 TepMOTUHAMUKY

Pabora, Teruora, BHyTpeHHsAs sHeprui. DOYHKIUM COCTOSHHS. TepMuyecKoe M KaJlopHue-CKOe
ypaBHeHUs1 cocrosiHus. [lepBoe Hauano tepmoavHamuku. llukmudeckume mponecchl. Pabora mpu

UKJIMYCCKOM ITpoLEecce.

TennoéMmrocTs. TemmoéMKoCcThb HUACAIIBHBIX Ta30B IIpU MNOCTOAHHOM 00béME U MOCTO-SHHOM

JlaBJIeHUH, ypaBHeHue Maliepa.

AnabaTnyecKuil W TMONUTPONUYECKUN TIpoIecchl. YpaBHEHHsI aauadarhl W IOJUT-POIbI  JIs
naeanbHOro ra3a. HezaBuCMMOCTh BHYTpEHHEH SHEPTHH HUJaIbHOIO T'a3a OT 00bEMa.

CKOpOCTB 3ByKa B Tra3sax. OHTanbnusa. 3aBUCUMOCTH DHTAILITHHU nACAJIbHOI0 rasa OT AOA4BJICHUA.

CKOpOCTh UCTEUEHHS T'a3a U3 OTBEPCTHSL.




3. Bropoe Hauano TepMOIMHAMUKHA. DHTPOIIHSL.

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

XonomuibHas MamyHa. J((HEKTUBHOCTD XOJIOIWIBHON MamiHbl. TeruioBoii Hacoc. DPHEeKTUBHOCTh
TEIUIOBOTO Hacoca, pabotaromero mno mukiy Kapao. Cs3p Mexny Kod(-puumeHtamu
3 PEKTUBHOCTH TETJIOBOTO HACOCA M XOJOAMIBHON MAITHHBL.

TepMonrHaMHUECKOE OIPEAEICHUE OHHTPONMU. 3aKOH BO3pAcTaHUsl SHTPONUHU. OH-TPOIUS
UACaNbHOrO Ta3za. OHTponHus B OOpaTUMBIX W HEOOpaTHMMBIX Ipoueccax. AnauadaTu-deckoe
pacuMpeHue uaeajsbHOro raza B BakyyM. OObeIMHEHHOE ypaBHEHHE IIE€PBOTO M BTOPOTO Hayall
TEPMOJIMHAMHUKH.

Tperbe Hauano TepMOAMHAMUKU. l3MeHEHHE HHTPONMU M TEIUIOEMKOCTH NpU NPU-OIMKEeHUH
TEMIIEpaTypbl K aOCOTIOTHOMY HYIIIO.

4. TepmonuHamuueckrue GyHKIMU U UX CBOMCTBA

CpoiictBa  TepMmommHamuueckux  (yHKnud. MakcumanbHassT W MUHUMalbHas — pabora.
[Ipe-oOpazoBanust TepMoanHamuueckux ¢yHkuud. CooTHomeHuss MakcBeia. 3aBUCMMOCTD
BHYTpPEHHEH dHEPrUH OT 00hEMA. 3aBHCUMOCTH TEIIOEMKOCTH OT 00béMa. CooTHoteHue mexay CP
uCV.

Temnodusnyeckue cBoiicTBa TBEPABIX Tel. Tepmoaunamuka nedopmannn TBEPABIX Tesl. VizMeHeHue
TEMIIEpaTypbl IpU aauabaTHYECKOM PACTSHKEHUH YIIPYroro CTep)kHS. Ten-JoBoe pacIIMpeHHe Kak
CIIEICTBUE AHTapMOHMYHOCTH Konebanuii B pewméTtke. Koahduuu-eHT JIMHEHHOro pacimmpeHus
CTEPXKHSL.

5. ®a3oBeIe NEPEXOABI

dazoseie mepexonsl I un Il poma. Xumudeckuii moteHnman. Ycinoue paBHOBecHus (as3. Kpu-pas
¢dazoBoro paBHOBecus. YpaBHenue Kumaneiipona—Kunaysuyca. duarpamMmma cocTosiHHS ABYX(a3HOM
CHCTEMbI («KHMIKOCTb—IIap». 3aBHCHUMOCTh TEIUIOTHI (Pa30BOro IepexoJa OT TeMIepaTrypsbl.
Kputnueckas Touka. TpoiiHas Touka. [uarpamMma cocrosHus «i€a—Boga—tap». MeracTaOuibHbIE
cocrosiHus. 1leperperast )xUIKOCTh U NEPEOXIaXAEHHBIN map.

6. Pacripenenenust Maxkcsenna u bonbsimana.

Pacnpenenenust MakcBeinia. Pacnipesienenne 4acTHIl M0 KOMIIOHEHTaM CKOPOCTH W abCO-JTIOTHBIM
3HaYCHUSIM CKOpocTH. Jloyis MoJeKyl, Jieallux B 3aJaHHOM HHTepBajie ckopo-creid. HamOonee
BEpOSITHAsL, CPEAHSAs U CpelHEKBaJpaTHyHas cKOpocTU. Pacnpenenenus Makcsesia IO 3HEPrUsM.
CpenHee 4HCIO yIapOB MOJIEKYJ, CTAIKUBAIOLIMXCS B €AUHHILY BPEMEHU C €IMHUYHON TUIOMAAKOM.
CpenHsist 3Heprusi MOJIEKYJI, BbUIETAIOIIMX B BAKYYM 4epe3 Majloe OTBEPCTUE B COCYIIE.
Pacnpenenenue bonbiiMana B omHOpoaHOM Tone cwil. bapomerpudeckas ¢opmyna. Pacnpenenenne
Makceinta—bonbiMmana.

7. OCHOBBI CTAaTUCTHYECKON (DUBUKU.

JIluHaMH4ecKnue M CTAaTUCTUYECKUE 3aKOHOMEPHOCTH. MAakpOCKONMYECKHE M MHMKPOCKOIMH-YECKHE
cocrosausi. PazoBoe mnpoctpaHcTBo. IlpencraBnenme o pacnpenenennn [ ub06ca. Mukpo- u
MakpococTosiHus. CTaTHCTUYECKHMT Bec MakpococtosHusi. Craructuueckas cymM-ma u - e€
UCIOJb30BAaHUE JUISI HAXOXKAECHUS BHYTPEHHEH 3HEpruu. DHEeprus, TEIUIOEMKOCThb, SHTPONIMsS rasa,
MOJIEKYJIBI KOTOPOTO UMEIOT JIBA TUCKPETHBIX SJHEPTETUYECKUX YPOBHS.

CrarucTuueckoe onpeAeseHue SHTPONHUU. ATTUTHBHOCT SHTPOIUH. 3aKOHBO3PAC-TaHUsI SHTPOIINH.
Craructuyeckas Temreparypa. QHTponus npu cMemeHun razos. [lapa-nokec ['m66ca.

8. SIBnenus mepeHoca



Ponb cTONKHOBEHUI B MOJIEKYJSHBIX SIBICHUSX HepeHoca. [[nnHa cBobomHOro mpobera W yacToTa
cronkHoBeHu. Juddysusa, 3akon Puka. TemnmomnpoBomHocTh, 3akoH Dypbe. Bszkocth, 3akoH
Hrrotona. Koadduuuments: nepenoca B razax.

9. BpoyHOBCKO€ IBIXKEHUE

Huddysus kak mpouecc ciy4alHbIx Omyxkaanuil. 3akoH DiHITeiHa-CMoryxoBckoro. bpoyHoBckoe
JIBI)KEHUE MaKpOCKOTMUeCKor YacTHibl. CBsi3b kodddunmenta nuddy3un 1 NOABHIKHOCTH.

10. DnemMeHTHI HEPaBHOBECHOM TePMOIMHAMUKHI

HeoOparumble mporiecchl M 3aKOH BO3pacTaHusi SHTponuu. [Ipon3BOACTBO SHTpPONMH, TPUHLIMI
MUHUMYMa IpPOM3BOACTBAa 3HTponuu. IloHsATHE O HENUMHEWHOM TepMOAMHAMUKE, AMHAMUYECKHE
CTPYKTYPBbI, CAMOOpPraHU3alKs B OTKPBITHIX CUCTEMAX, "MOPSI0K U3 Xaoca'.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUNHBIM IPOEKTOPOM U SKPAHOM

* OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTpALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» JlocTyn k OubnroTekam y4eOHON TEXHUYECKOH TUTEPaTyphl, B TOM YHUCIIE 3JIE€KTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTEIbHOW PA0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. O6umii kype ¢pusuku [Tekcr] : B 5 1. T. 2 : TepmoanHamuka 1 MoJieKyisipHas (u3uka : y4eO.
nocobwue st By3oB / J1. B. CuByxun .— 5-e m3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
2. OcHoBol pusuku [Teker] : Kype obmieii ¢pusnkn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢pusuka. Tepmonnnamuka / 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. @enepanuu, Mock. pus.-TexH. uH-T (TOC. YH-T .— 2-€ U3]1., iepepad. u Jo1I.
— M. : M®TH, 2010 .— 164 c.
4. TepMonMHaMUKa, CTATUCTHUYECKAsI U MOJIeKy/sipHas 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 ¢usuke [Texcr] : B 3 1. T. 1 : TepmoauHamuka u
MoneKynspHas puzuka : yued. mocobue amns By30B / mof pea. A. 1. [magyna ; M-Bo oOpa3oBaHus 1
Hayku PD, Mock. ¢u3.-rexH. uH-T (roc. yH-T .— 3-€ u3a., ucnp. — M. : MOTH, 2012 .— 292 c.
6. CoopHuK 3a/1a4 110 001ieMy Kypey ¢usuku [Teker] : B 3 4. Y. 1 : yue6. mocoOue i1l By30B.
Mexanuka. TepmMonuHamMuka U MoseKyssipHas ¢pusuka / mon pea. B. A. OBunHkruHa .— 4-€ U31., HCIIp.
— M. : ®usmarkuura, 2016 .— 560 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUYCHUS.

Kanamnukos H.I1., Cmonasipe M.A./OcHoBbl ¢pu3uku B 2-x Tomax M.-Jlaboparopust 3Hanuii, 2017

JlononHuTeNbHAS TUTEPATypa
1. Kypc obmieli ¢pusnku. Mexanuka u MonekymsapHas pusuka [Texct] : yue6. moco0. amns By3os / JI. 1.
Jlannay, A. Y. Axuesep, E. M. JIupmm .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. Monekynspaas ¢pusuka u repmoguHamuka [Texct] : OcHOBHBIE MOJIOKEHHSI U PELICHKE 3a1a4 : yueo.
nocobwue st By3oB / [1. @. KopoTtkoB ; 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 kypee ¢pusuke. TepMmoanHamMuka u MoJekyisapHas ¢usuka [Tekcr]
: [yue6. nmocobue ans By3os] / B. I1. KopsiBoB .— M. : Beiciias mikona, 2009 .— 358 c.

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



5. DNeMeHTHl CTaTUCTHYECKON MEXaHWKH, TEPMOJANHAMUKY B KUHETHKY [ Tekcr] : [y4ueb. mocobue st
By30B] / U. @. llleroneB .— 2-e u3n., ucnp. — Jonronpynnsrtii : Uaremrext, 2008 .— 208 c.

PeKOMeHI[OBaHHaH JuTeparypa Ajd CaMOCTOATCIIbHOTO U3YUCHUS.

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

2. Tepmonunamuka [Tekcr] : yuebnuk mns ya-to / U. I1. bazapos .— 4-e uzn., mepepad. u mon. — M.
: Beicmag mxona, 1991 .— 376 c.

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

4.Hekoropslie 3a1a4un Teopun TeruonpoBonnoctu [Teker] : yue6. mocobue uis By30B / B. C. Bynbirus ;
M-Bo o6pa3zoBHus u Hayku Poc. denepaunn, Mock. ¢us.-texH. uH-T (Toc. yH-T) .— M. : U31-BO
M®TH, 2006 .— 64 c.

5. Tepmonuuamuka, cTaructudeckas us3uka u kuHeTuka [ Texct] : yue6. mocobue mist By30B / FO. b.
Pymep, M. I11. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : U3n-Bo HoBocubup. yu-ta, 2000,
2001 .— 608 c.

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

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

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

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

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

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

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST 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 6ubnuoreka MOTU, paznen «O0mas
¢duznkay

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

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

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

Crynent, u3ydaomuil kypc «OOmas ¢u3uka: TemioTa U MOJEKYIbD», JODKEH HE TOJBKO H3YUYHTb
obmue (pu3nUecKre 3aKOHbI U MOHATHUS, HO HAYYUTHCS IPUMEHATH UX HA MPAKTHUKE.

YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATyphl,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— peleHune 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUYECKUX 3aHATHAX,
— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHAM, KOHTPOJIBHOM paboTe, crade 3aJaHuil, IK3aMeHy.



PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Mokazarenem BiaJieHHs] MaTepUaIOM CIIY)KAT YMEHHE pemarh 3ajadd. J{ins popMupoBaHUS YMEHHS
MPUMEHSATh TEOPETUYECCKUE 3HAHMS Ha MPAKTUKE CTYICHTY HEOOXOAMMO pEIaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penieHnn 3a/1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHUS U MPOBOJUTH BCe HEOOXOIUMBIC BBIUYUCIICHUS, JOBOIS 33/1ady /0 KOHEYHOTO
oTBeTa.3aja4a CUMTACTCS PEIIEHHOW, €CIM OHA COJCPKUT OOOCHOBAHHOE pEIICHWE: CCHUIKH Ha
pUMeHseMbIe (PHU3NIECKUE 3aKOHBI U KOPPEKTHBIC BHIKIIAJKH, & TAK)KE TTPABMIIBHBIN YHCIICHHBIA OTBET
(ecnu B 3aade eCTh YUCIIOBBIC JaHHEIC).

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

B Kkypce mUpPOKO HCIONB3YIOTCS MOHATHS M METOIbl MaTeMaTHYeCKOro aHann3a (YHKIMH MHOTHX
MEPEMEHHBIX ¥ TEOPUU BEPOSTHOCTEH. DTH IUCHMILIMHBI U3y4YaloTCsl MapajielIbHO ¢ KypcoM oOIiei
¢usuky. Ecnu cTyneHT cTalkuBaeTcs ¢ MaTeMaTHYECKUM MOHATHEM, KOTOPOE elle He ObIII0 U3Y4EHO B
paMKax yHOMSHYTBIX MaTEeMaTHYeCKMX KypCOB, OH JOJDKEH IpPEABAPUTEIBHO O3HAKOMHUTBCS C
COOTBETCTBYIOIIMM  Pa3felioM  MaTeMaTHKd  CaMOCTOSTenbHO.  HeoOxoauMelii ~ MUHMMYM
MaTeMaTHYeCKUX CBEICHMU H3JIaraeTcsl Kak Ha JIGKIMAX, TaK U B OCHOBHOW y4eOHOW JuTeparype,
PEKOMEHTyeMOM Ui N3yueHUs JaHHOHN IUCLUIIMHBIL.

[IpomexyTOuHBI KOHTPOJIb 3HAHUH MIPOBOJUTCS B BUJE KOHTPOJIBHON pabOThl, HA KOTOPOU CTYACHTY
IpeAaraeTcsl peluTh MATh 3a/ad 10 MPOHAEHHBIM TeMaM B (opmare, aHAJIOTUYHOM MUCHMEHHOMY
sk3aMmeHy. 11 MpOBEPKMU 3HAHUH, a TAK)KE MOHMMAHMS M BIAJEHUSA MaTepuajoM, B MpOIEcce cAadu
3aJaHUi IpernojaBaresib MOXKET 3a/aBaTh CTYACHTY JOIOJHHUTEIbHbIE TEOPETHUUECKUE BOIIPOCHI IO
mporpamme Kypca Wil JaBaTh JUIsl pElICHUs] AONOJIHUTENbHbIE 3a1aun. O0s3aTenbHbIM TpeOOBaHUEM
SIBJISIETCS. BBINOJMHEHUE JOMAIIHUX PaboT, KOTOpble O(QOPMIISIOTCS B CIEHMAIbHO OTBEAEHHOM IS
3TOTO TETPAIN U CUCTEMAaTHYECKH CIAIOTCS HA ITPOBEPKY.

Ha nuceMeHHOM 3K3aMEHE CTYNEHTy IpeularacrTcs pemuTh 5 3aaad. TemMaTuka 3a1ad IOJTHOCTBIO
COOTBETCTBYET MPOrpaMMe Kypca, OJHAKO BCE 3a/aud MHCbMEHHOIO SK3aMeHa SIBJISIOTCS MOJIHOCTBIO
OpUTrMHANBHBIMH. Ha SK3aMeHe cTyeHTaM pa3peiieHo ToIb30BaThes JTF000H CIIpaBOYHOM WK yUeOHOM
muteparypoil. Takas gopma sK3aMeHa HCKIIo4aeT Oe3yMHOE 3aydMBaHHE 3aKOHOB M HalpaBjicHa Ha
MPOBEPKY INIyOMHBI HOHMMAaHHS MaTrepuallia U CIIOCOOHOCTH CaMOCTOSATENIFHO MPUMEHSATh (QU3NUECKUe
3aKOHBI B HECTAHJIAPTHOM CUTYalVH.

[TomuMo H3yueHHs pa3esioB MEXaHUKH, 0003HAaYEHHBIX B IIPOrpaMMe Kypca, CTyAEHTY PeKOMEH/1yeTCsl
CaMOCTOATENIbHO H3y4YaTh pa3jMyHbIe BOIPOCHI, OTHOCSIIMECS K oO0med ¢usuke (MexaHHKe),
BO3MOJKHO BBIXOJISIIIUE 38 PAaMKH IIPOIPaMMBI, PacIIupss TaKUM 00pa3oM CBOH (pusndeckuii Kpyrosop.
Ha sk3amene ctyneHTy mpeajaraeTcsi B Kaue€CTBE OJHOTO M3 ITyHKTOB OWJieTa BBIOpaTbh M paccKa3aTb
MOOOH 3apaHee TOATOTOBJICHHBIA TEOPETHUYECKHH WM DKCIIEPHUMEHTAIBHBIN BOMPOC, HMMEIONIHA
OTHOILICHHE K MPOWIEHHOMY Kypcy (3TO MOXKET OBbITh JIMOO yriyOlieHHOE HW3JI0KEHHE OAHOTO W3
BOIIPOCOB MPOrpaMMbI Kypca 00 BOIPOC, HE 3aTparuBaeMblii B MporpaMMe Kypca, KOTOPbIH OHAKO
MOXeET OBITh PAacCMOTPEH B paMKax H3yYEHHOTO Kypca), MPOAEMOHCTPHPOBAB TaKUM 00pazoMm
CIIOCOOHOCTh CaAMOCTOSATENIFHO pa30upaThbes B Pa3IMYHBIX BOMPOCAX M 3a7adax (U3MKH, OCHOBBIBASICH
Ha IPUMEHEHUH €IUHBIX 00LIe(PU3NIECKUX 3aKOHOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU

u (W) TexHoJornyeckod wuHpopMauuu B obiacTu
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWH, pedeparsl,

oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJbIO MTOMYyUYCHHsI, XPAaHEHUS U

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun
[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM ¥ TEOPUSIMH COBPEMEHHOM (PpH3nKn

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHMMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS U PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBarh TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBblkamMH pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNUILI pabOThl W AMANA30HBI PabOUYMX
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBATh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUThH OILEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  HCIIONB3yeMBIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL <(O6H_Ia$[ (I)I/IBI/IKaI TCILJIOTA U MOJICKYJIBD> O6y‘IaIOI].[PII>inI JOJIKCH:




3HATb:

(yHIaMEeHTaNbHBIE 3aKOHBI M TMOHATHATEPMOAMHAMHKH M MOJCKYISpHOW (u3nku, a Tarke
I'PaHHUIIBI UX IPUMEHUMOCTH:

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

MOHSATHE O PAaBHOBECHBIX M HEPAaBHOBECHBIX IIpoIleccax, TEPMOIMHAMUYECKOE OIpeeseHNne
SHTPONHH, 3aKOH BO3PACTAHUs SHTPOITUH, SHTPOIHS UICTLHOTO ra3a

OCHOBBI MOJICKYJISIPHO-KHHETHYECKoW Teopuu (ocHoBHOe ypaBHeHue MKT, amuHa cBOOOmHOTO
npoOera, pactipeaenenus bonpimana, Makcseiia)

OCHOBBI CTaTUCTUYECKON (PU3MKN (CTATUCTUUECKUI CMBICI SHTPOINNH, OHITHE O PACHPEACICHUH
['u60ca)

OCHOBBI T€OpHH (ha30BBIX IEepexooB ((ha3oBble AMATPAMMBI, TEIUIOTHI NEPEXO0B, ypaB-HEHHE
Knanerinpona-Knaysuyca)

OCHOBBI TEOPHH TPOIIECCOB meperoca: auddy3usi, TEImIoNpPOBOIHOCTD, BI3KOCTh. KoadduimeHTs
NepeHoca B Ta30BBIX Cpeaax. bpoyHOBCKoe NBIKeHME, 3akoH OifHmTeitHa-CMomyXxoBckoro. CBs3b
MEX]ly TOJBMKHOCTHIO B Koddduimentom auddysuu.

yMeThb:

IPUMEHATH U3yUCHHBIE 001IMe (PU3NUECKNE 3aKOHBI IS PEIICHNUS] KOHKPETHBIX 3a/1a4 MEXaHUKH:
paccuntbiBare KIIJ[ paBHOBECHBIX IHMKIOB TEIUIOBBIX M XOJOAMJIBHBIX MAIlWH, B TOM 4YHCIE
3a/laHHbIX B KoopauHaTtax TS
paccyuThIBaTh U3MEHEHUE SHTPONHMH B HEPAaBHOBECHBIX MPOLIECCAX, a TAKKE MAKCUMAIBHYIO U
MHUHHUMAJIbHYIO pabOThI CHCTEM
paccuuTHIBaTh TEIJIOBBIE TpoLEcChl ¢ ydu€ToM Hanuuus (a3oBeIX mepexomoB U 3hdexTos
MOBEPXHOCTHOTO HATSKCHUS
paccuuThIBaTh TEIJIOBBIE MIPOLECCHI AJIsl HeHeaIbHBIX Ta30B (11 ypaBHeHUs Ban-nep-Baainbca)
MOJIb30BAaThCSl BEPOSITHOCTHBIMU PACHPENEIEHUSIMH, YMETh BBIUHCIATH CPEJHHE 3HAYCHUS U
CPEAHEKBaJIpaTUUHBIE OTKJIOHEHHS IapaMeTpoB JJisl CiydaeB pacnpeneieHuil bombumana u
Makcsea.
paccuuThIBaTh CTATUCTUYECKWH BEC W JHTPONHUIO HAa OCHOBE CTAaTHCTUYECKOW TEOpHH IS
MPOCTEHIINX CUCTEM C TUCKPETHBIMU SHEPTeTHYECKUMH YPOBHIMHU

paccuuThIBaTH CKOPOCTh IepeHoca BemecTtBa (wiu Tema) mnpu  auddysun  (wim

TEIIONPOBOAHOCTH) B CTALMOHAPHBIX M KBA3UCTAIIMOHAPHBIX CITydasx

aHaIM3UpOBaTh (U3UUECKHE 33/1a4d, BBIIENSISI CYLIECTBEHHBICE M HECYIIECTBEHHBIE ACIIEKTHI
SBJICHUS,M Ha OCHOBE NPOBEAEHHOTO aHajiM3a CTPOUTH YHPOUIEHHBIE TEOPETUYECKUE MOAEIH
(U3NYECKUX SBICHUH;

OPUMEHATh Pa3IM4YHble MAaTeMaTHYeCKMEMHCTPYMEHTHl pEIICHWs 3aJad HUCXOonsd U3
c(hOpMYIIMPOBAaHHBIX (PU3MYECKUX 3aKOHOB,H MPOBOAUTH HEOOXOAMMBIE aHATUTUYCCKUE U YHCIICHHBIC
pacyéThl;

BJIA/1eTh:

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HayvaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

* HaiiTu BHYTPEHHIOIO 3HEPrUI0 WACAIBHOIO Ta3a C MOCTOSHHOHN TemnoéMkocThio CV |, uMeromero
nasienue P nooném V.

* BebIpa3uth naBieHne UAEANBHOTO ra3a yepe3 KOHLUEHTPALUIO U CPEIHIO KHHETHYECKYIO SHEPTHIO
MOCTYIATEILHOTO BIKCHUS MOJICKYIL.

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

* Paccunrars paboTy H1eanbHOTO ra3a B U30TEpPMHUUECKOM/aInadaTHIeCcKOM MIpoLecce.
* BriBecTu ypaBHeHHE annadaThl HAEaIbHOTO rasa.

* Ilonmyuuts paznocts CP CV s naeanpHOrO rasa.



* Anmabarudeckoe uctedeHne razoB. CKOpoCTh 3ByKa

* HaliTu CKOPOCTh HCTEUEHHUS UECATIBHOTO OJHOATOMHOIO ras3a Ipu temneparype T B my-cTrory uepes
OTBEPCTHE.

* Paccumrtare CKOPOCTBH 3BYKa B BO3yXE NP KOMHAaTHOW TEMIIEPATYpE.

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

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

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

» JlaTb cTaTHCTUYECKOE ONpeeICHNE SHTPONUH. YeM oIpeaesseTcss paBHOBECHOE COCTO-sIHHUE?

» HaiiTn u3MeHeHNe SHTPOITUU MOJISI UIEATBHOTO ra3a MpH MEPEX0oae MEXIY BYMs CO-CTOSTHHSIMH C
3agadaaeiMi Tu V (o T u P).

» JlBa TBEPIBIX T€Jla C U3BECTHBIMU TEIIOEMKOCTAMHU, UMEIOLIUX Pa3JInYHbIE TEMIIEPATY-Phl, IPUBEIU
B TEIUIOBOMKOHTAKT. HaliTh M3MEHEHNE SHTPONNH CHCTEMBI K MOMEHTY YCTaHOB-JIEHUS PABHOBECHS.

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

. Hanwmcarn g depeHiman BHYTpEHHEH SHEPTUU/IHTAILITUN/CBOOOTHOM
9HEP-THH/TEPMOIMHAMUYECKOT0 MoTeHnurana [ mooca.

° HOJIy‘II/ITL BBIPAKCHUC IJI1 SHTAJIBIIMU UJICAJIBHOTO Ira3a € IIOCTOSIHHOM TEILJI0EMKOCTBIO Cp

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

* B uzorepMuyeckom mporecce HajJ CUCTEMOU coseplieHa pabora A. HaliTu n3MeHeHre cBOOOHOM
SHEPTUU CUCTEMBI.

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

 Ilomy4nuTs 3aBUCMMOCTH JIaBJICHHUSI HACHIIIEHHBIX TAPOB BOJBI OT TEMIIEPATYPHI.

» H300pa3uth (azoBylo AuarpaMmmy BOJIBL.

» Hanucars ypaBuenue Ban-nep-Baanbsca u ykazarh (u3N4eCKUil CMBICT BXOASIIUX B HE-TO KOHCTAHT.

BUJIET Ne 01
1. Bompoc 1o BeIOOpY.

2. WUneanpHblit Ta3. CBA3b JaBICHHUS U TEMIIEPATYPhl WICATBHOTO ra3a ¢ KHHETHYECKON YHEpPruei ero
MOJIEKyJ1. YpaBHEHHE COCTOSHUS UACaIbHOTO ra3a. VaeanabHo-ra30Boe ONpeeeHue TeMIIepaTyphl.

BMJIET Ne 02

1. Bonpoc 1o BeIOODY.

2. Pabora, BHyTpeHHss SHeprus, Ttemiora. [lepBoe Hadamo TepMOTMHAMHKH. TeIIOEMKOCTB.
Temmoémkoctn CV u CP u cBA3b MeXAy HUMHU [JIS HIEalNbHOrO rasza (cooTHomieHue Maiiepa).
BHyTpeHH:s 3HEprus ¥ SHTAJIBIUS HICATBHOTO rasa.

BUJIET Ne 03

1. Bompoc 1o BeIOODY.
2. TonuTponuyeckuii 1 aanadaTHUYEeCKUA MPOLECChl. YpaBHEHUE aauabaThl U MOJUTPOIBI UACATHLHOTO
raza. CKopoCTb 3ByKa B ra3ax.

Kpurepun onennBanus
Ha ycTHOM 5K3aMeHe mpemnopaBaTellb OLEHHBAET OTBET CTYIEHTa B LEJIOM W BBICTABIISCT OLECHKY
COIVIACHO TPHUBEACHHBIM HIKE KPUTEPUSIM U M3JI0KEHHBIM BBIIIE 3aMEUaHMsAM KacaTelIbHO
MMCBMEHHOM YacTy dK3aMeHa:

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



Onenka «omIMYHO (9)» BBICTABISETCS CTYACHTY, IOKAa3aBIIEMYy BCECTOPOHHHUE CUCTEMATH3UPO-BaHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHSATh UX Ha MPAKTHKE IPHU PEIICHUN
HECTaHAAPTHBIX 33/1a4.

Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYJCHTY, [TOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl M YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE NP PEIICHUN
HECTaHAAPTHBIX 3a/1a4, OAHAKO JIOITyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yYBEpeHHOE ITOHMMAaHNe MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATH (U3NUECKUE
3aKOHBI Ha IPAKTUKE MPU PELICHUH TUIIOBBIX 3a]a4.

Omnenka «xopomo (6)» BBICTABISETCS CTYIACHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaia y4eOHOW MNporpaMmbl M YMEHHE HPHUMEHSITh (HU3MUECKHE 3aKOHbI Ha NPAKTUKE INPU
pEILIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MIOHUMaHUe MaTepuaia y4eOHOH MporpaMMbl U YMEHUE NPUMEHATh GU3NUECKUE 3aKOHBI Ha MPAKTHKE
MIPH PELLICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl rPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy (hparMEHTAPHBIH XapakTep
3HAHWH, JOMYCKaBUIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX HOHSTHI, HO
IPU 3TOM TIPOAEMOHCTPUPOBABIIEMYCIOCOOHOCTh PEIIaTh MPOCTHIC 33aJa4d W BIAJICHHE OCHOBHBIMH
pazzienamu yu4eOHOM MporpaMMbl, HEOOXOTUMBIMU JIJIsI JATbHEHIIIEro 00ydeHUsl.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHJIBHO (pparMeHTapHBIN
XapakTep 3HaHUH, AOMyCKaBLIeMy I'pyOble OIIMOKH B (OPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABILIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEr0 00yYeHHI.

OneHka «HEYIOBICTBOPUTEIBHO (2)» WM «HEYAOBIETBOPUTENbHO (1)» BBICTABISETCS CTYICHTY,
KOTOpBI HE 3HAeT 3HAYUTEIbHYIO YacTb OCHOBHOIO COJEP)KaHUS IPOrpaMMbl, CHCTEMATUYECKU
JoIycKaeT rpyObie omMOKy npHu (GOPMYJIMPOBAHMHM OCHOBHBIX (PU3NUYECKUX 3aKOHOB HIIM HE CIIOCOOEH
KOPPEKTHO MPUMEHATH (PU3NYIECKHE 3aKOHBI Jaske [UIs PEIIeHHs IPOCTHIX 3a1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bpewms nposeneHus nMcbMEHHON 4acTu K3aMeHa cocTaBisieT 4 actpoHoMudeckux yaca. Ha sx3amene
MpEeNIaraloTcs JUisl pelleHHs] 5 OpUTMHANBHBIX 331ad. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATUI.3a/1a4a CUNUTACTCS] PENIEHHOW, €CIM OHa CONIEPKUT OOOCHOBAHHOE pEIICHWE: CCHUIKM Ha
MpUMeHsieMble (PM3NYECKUE 3aKOHBI U KOPPEKTHBIC BBIKIIAJKH, a TAK)KE TPABUIIbHBIN YUCIICHHBIA OTBET
(ecnm B 3a7ade ecTh YMCIIOBBIC 1aHHbIe).Ha sk3aMeHe pa3peraeTcs moab30BaThesl TIOOBIMU 3aTHCAMU
u y4yeOHBIMH TocoOMsAMH B OyMaxxHOM Buze. Kareropumuecku 3ampemiaercs BKIIOYATh JIIOOBIC
YCTPOMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEACTBAMHU CBSA3M — HOYTOYKH, IUIAHIIETHI, TeAC(POHBI U T.II.
Hapymmrenu ynangrorcs ¢ 9K3aMeHa C OLIEHKOM «HEYIOBIETBOPUTENBHO». Paspermiaercs monbp3oBarbes
KaJIbKYJISITOpaMH. 3aIrperiaeTcs MoIb30BaThCsl KaIbKYIITOpaMHU B MOOMIIBHBIX TeledoHax, HOyTOyKax
U T.II.

DK3aMeH MpPOXOAUT B TPAJUIMOHHONH ¢opMme Oecenbl MpernonaBarelss cO CTYACHTOM [0 TeMe
AK3aMEHAIIMOHHOTO OmiieTa. DK3aMEHAI[MOHHBIN OMIIET CONEPIKUT JIBa MMYHKTA: «BOIPOC TI0 BRIOOPY» U
OJIUH BOIIPOC U3 MPOTpaMMBbI Kypca.

«Bompoc 1o BEIOOPY» CTYIEHT TOTOBUT CAaMOCTOSITEIIEHO JI0 dK3aMeHa. BrIOOp TeMbl oCymiecTBIseTCs
IPU KOHCYJIBTAIIMU TIPETOAaBarelisi, BEAyIEro CEMUHAPCKUe 3aJaHus. Bompocom 1o BeIOOpY MOXET
ObiTh 1) ymiyOlleHHOE H3I0KEHHE OJHOTO W3 IYHKTOB IIPOTpamMMbl, 2) BOIPOC WM 3ajadya,
HEMOCPEACTBEHHO CBS3aHHBIC C TEMAaTHKOW Kypca, OJHAKO HE 3aTPOHYThIE B HEM, 3) M3JIOKEHHE U
3allIKTa Pe3yIbTaToB JabopaTopHOi paboThl, IPOJACTAHHON CTYJCHTOM B J1a00OPaTOPHOM NPAKTHKYME B
Ka4yecTBe JOMOJIHUTEIbHON paboThl. Ha 0TBeT 1o «BOmpocy 1o BEIOOPY» CTYIEHTY MPEAOCTABIISETCS HE
6onee 10 MUHYT.



Ha moaroroBky k orBery mo Owiery cryaeHTy naércs ot 30 mo 45 muuyT. B TeueHuwe sk3amena
CTYOCHTYy HE pa3pelIaeTcsl MOJb30BaAThCS BBIUMCIUTEIBHON TEXHHMKOM, JUTEparypoi, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMHM 3aMUCSIMU U IPYTUMH MaTepuaniaMy, OTHOCSIIUMHU-CS K IIPEAMETY,
KpOMe 3K3aMEHaLlMOHHOM MporpaMMBbl Kypca.

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

B mporiecce oTBeTa no 6mieTy sK3aMeHaTOp MOXKET 33/1aBaTh yTOUHsAONIME Bonpockl. [Tocie orBera
1o OMJIeTy SK3aMEHaTOp BIIPABE 3a/1aBaTh CTYICHTY JIOObIE JOTIOTHUTEIbHBIE BOIPOCHI 10 IPOTpaMMe
Kypca.

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



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

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

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

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

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

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

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

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

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

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

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

9. OHTpOIUs UAEaTbHOTO rasa.

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

11. CBs3b nnponsBoaHoi OU/OV ¢ ypaBHEHHEM COCTOSHUS

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

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

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

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

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



19.  Unrerpansusiii adpdexr xoyns—Tomcona. TemnepaTypa nHBepcuu.

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

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

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

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

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

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

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

27.  bapomerpuyeckas popmyna. Pacnpenenenue bonbimana.

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

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

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

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

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

33.  daykryauus TeMIepaTypsl B 331aHHOM 00BEME.

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

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

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

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

38.  Tperbe HauaIO TEPMOJAUHAMUKH.

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

npobera. Pacnipenenenue MoseKy o JyIMHaM CBOOOHOTO mpodera.

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

Iopsaok npoBeieHUsI MUCHbMEHHOT0 IK3aMeHa.

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

ITopsinok nmpoBeneHust yCTHOTO IK3aMeHa.

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



KOHCTAHT.

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

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

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

e  HaiiTu naBieHre BHYTPU MBUIBHOTO ITY3bIPSL.

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

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

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

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

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

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

e BrBectu 6apomMeTpudeckyro GOpMyITy Ut U30TEPMUYECKOH aTMOC(hEpHI.

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

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

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

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

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

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

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

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

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

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

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

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



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

HUE TeMIIepaTyphl.

BIWJIET Ne 02

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

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

BIWJIET Ne 03

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

porbl uaeanbHoro raza. CKopocTh 3ByKa B ra3ax.



