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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCIHUILINHBL «TeopeTI/IquKaa (bmm(a» COCTOMUT B O6y‘IeHI/II/I OCHOBaM TeOpCTH‘IeCKOﬁ (1)I/I3I/IKI/I.

OCHOBHBIE 33J1a4U JUCITUTUTHHBI:

- I3yYEeHHE OCHOB TEOPETHUECKON MEXaHUKH, OCHOBHBIX TIOHSATHH, 3aKOHOB M MOJEJIeH TEOPETUIECKON MEXaHUKH;

- U3y4CHHE OCHOB KJIACCHUYECKOM (HE KBAHTOBOW) TEOPHHU 3JIEKTPOMArHUTHOTO IOJIS;

- U3Y4YCHHC OCHOB KBaHTOBOH (1)I/I3I/IKI/I, OCHOBHBIX HOH?{TI/II71, 3aKOHOB 1 Moz[enei/i KBaHTOBOM (bPI3I/IKI/I;

- U3Y4YCHHUC MAaTCMAaTUYCCKOTO arlrapara KBaHTOBOM (1)I/I3I/IKI/I;

- UI3Y4YCHUHA (byH,I[aMeHTaJ'H)HBIX OCHOB OITMCAaHHSA PAaBHOBECHBIX U HCPABHOBECCHBIX TCPMOJUHAMUYCCKHUX CUCTEM HAa OCHOBE 06H.[I/IX
METOAO0B TEPMOAUHAMUKU U CTaTUCTUYECKOMN (1)I/ISI/IKI/I; 3HAaKOMCTBO € HEKOTOPBIMU NPUIIOKECHUSIMU TCPMOJUHAMUKU

- IOJTyYeHHE HaBBIKOB PELICHUS 331a4 B 00JIaCTH TEOPETHUECKOH (HH3HKH.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUIUIMHE HAIIPAaBJICHbI HA JOCTHXXCHUE MHAUKATOPOB!

VK-1.1. BeinoaHseT nouck HHPOPMAIUH, ONpeesieT KPUTEPUH CUCTEMHOTO aHaJIM3a MOCTaBIICHHBIX 3a/1a4;

YK-1.2. Ucnonb3yeT KpUTHUYESCKHIA aHAJIH3, CHCTEMATU3aIUI0 1 00001eHIe HH)OpMAIMU ISl pellIeHHs TIOCTABJICHHBIX 3a/1a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.B.03

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

duzuka

MartemMaTHyecKuil aHaIu3

Juddepennuanbable ypaBHEHUS

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, IJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHHUILIHHBI (MO)IyJ'ISl) HeOﬁXOIII/lMO KaK npeamecTtByruiee:

®uzrka NPOYHOCTH U MEXAHUYECKUE CBONCTBA MaTepHaioB

duzndeckue cBONCTBA TBEPIBIX TET

BrinosHeHye U 3aluTa BEITyCKHON KBanu(UKAMOHHON paboThI

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJYJIST)

YK-1: CriocodeH ocyliecTBJIsITh NONCK, KPUTHYECKUI aHAJIM3 U CHHTe3 HH(pOpMAauK, IPUMEHATH CHCTEMHBIN MOIXO0/ IJIsI
peleHusi MOCTABJIEHHBIX 32124

3HaTh:

Jnst noctrxennst YK-1.1: TeopeTnyeckie 0CHOBBI, OCHOBHBIE TMOHSTHS, 3aKOHBI U MOJIEH TEOPETUUECKON MEXaHHKH,
9JIEKTPOAMHAMUKHY, KBAHTOBON TEOPHH, TEPMOIMHAMHUKH U CTATHCTHUCCKON (DH3UKH; HaYala TePMOJHHAMHKH, OCHOBHBIC
pacrpenesieHus CTaTUCTUYECKOM (pru3nkn

YMmern:

Jst noctmkenust YK-1.2: monp30BaTbes TEOPETHYECKUME OCHOBAaMH, OCHOBHBIMU MOHSITHSIMHU, 3aKOHAMU M MOJIEJISIMUA TE€OPETUIECKON
(bU3UKY [T IPOBEICHUST KOMITJICKCHBIX MCCIICAOBaHHMN; CITOIB30BaTh MOUCK,KPUTHICCKUIN aHAJIN3, CHCTEMATH3AIMI0 U 00001eHIe
MHPOPMALUH JUIs PEIICHHS TOCTABJICHHBIX 3a/1a4, UCTIOJIb3Ys TEOPETUYECKUE OCHOBBI, OCHOBHBIC TIOHATHS, 3aKOHBI H MOJICITH
TeopeTHYecKoil pru3nku

Baagertn:

Jns noctmxenus: YK-1.2: puszndyeckumu 1 MareMaTn4eCKUMHU METOJaMU 00pabOTKH U aHann3a uHQopMaiuu B o0actu
TEOPETHYECKON (PH3UKU

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06y‘{3!0[1ll/ll7i0ﬂ JOJIZKEH

3.1|3nare:

3.1.1|TeopeTHyecKre OCHOBBI, OCHOBHBIE IIOHATHS, 3aKOHBI U MOZIENHN TEOPETHIECKO MEXaHUKH, JICKTPOIHHAMHKH,
KBAaHTOBOW TEOPHH, TCPMOANHAMUKH U CTATUCTHYECKON (PHU3MKH; Hayaga TepMOANHAMHUKH, OCHOBHBIE PacIpeiesICHUS
CTaTUCTHYECKON (U3NKU
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3.2

YMeTh:

3.21

3aKOHBI 1 MOJIETIH TEOPETUUECKOH (DH3HKU

IIOJIb30BAThCA TCOPETUICCKNUMHU OCHOBAMU, OCHOBHBIMU INOHATHUAMH, 3aKOHAMU U MOJCIISIMU TCOpeTH‘IeCKOﬁ (l)I/I3I/IKI/I
JUII MPOBEICHUA KOMINIEKCHBIX HCCHCHOBaHHﬁ; HCIIOJIB30BATh HOI/ICK,KpI/ITI/I"IeCKI/Iﬁ aHaJIn3, CUCTCMATU3aluio U
0606H1€HI/IC I/IH(bOpMaL[I/II/I JUISL peIICHUS ITOCTABJICHHBIX 3a/1a4, UCIIOJIb3Yys TECOPETUICCKHUE OCHOBLI, OCHOBHBIC ITIOHATHUS,

3.3|Baanern:

3.3.1

HABBIKOM PEIICHHUS KOHKPETHBIX 3a/[a4 B 001aCTH TEOPETHIECKOH (PU3NKH; QU3HICCKUMH 1 MaTEeMaTHISCKHMH
MeTogaMu 00paboTKu U aHau3a nHGopMaLy B 001aCTU TEOPETHUECKON (PU3UKU

4. OFBEM JUCIIMITIJIMHBI (MOAY JIS)

O6wasn TpyaoemMKocTb

12 3ET

Yacos o yueOHOMY Tutany : 432
B TOM UHCIIE :
ayJIUTOpPHBIE 3aHSTHUS :

208

SK3aMeHbl 5, 6, 7, 4

Buapr KOHTPOJIST B CEMECTpax:

caMocCTosTeNbHas paboTa : 96,4
4acoB Ha KOHTposib : 90
KOHTaKTHas pabora: 245,6
HKP: 37,6
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI MOAYJIS)
Kon HaumenoBaHnue pa3fiejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc
Pa3nen 1. TeopeTnueckas MeXxaHHKa
11 YpaHeHus ABwkeHus: O6001IeHHbIe KOOPAUHATHL. IIpHHIUIT HAUMEHBIIETO 4 10 JI1.1J11.6 JI11.8
nerictBus. [Tpuniun otHocutenbHOCTH. DyHKIUs Jlarpanxa cBoOO HOM JI1.12J12.3
yactuubl. @ynknus Jlarpanka cuctemsl yactuil. /JIex/ 01223334035
1.2 VYpaBuenus aBwxeHus: O6001IeHHbIe KOOPAUHATHL. I[IpHHIMIT HAUMEHBIIETO 4 5 JI1.1J11.6 JI1.8
neiicteus. [Tpuniun otHocuTenbHOCTH. DyHKIMs Jlarpanxa cBoOOHOMN JI1.12J12.3
gacTunpl. @ynkuus Jlarpamka cucremsl gactuil. /I1p/ 013233 35455
1.3 VYpaBuenus aBwxeHus: O6001IeHHbIe KOOPAUHATHL. [IpHHIMIT HAUMEHBIIETO 4 8 JI1.1J11.6 JI1.8
nericteus. [Tpuniun otHocutenbHOCTH. DyHKIUs Jlarpanxka cBoOOIHON JI1.12J12.3
yactuubl. Oynxus Jlarpanka cuctemsl yactuil. /Cp/ 2152333435
1.4 3akoHbl coxpaHeHus: DHeprus. Mmmyinsc. Llentp nnepuun. MomeHt 4 6 JI1.1J11.6 JI1.8
umiynbca. YpasHenus [amunbToHa. /JIek/ JI1.12J12.3
013233 354 55
15 3akoHbl coxpaneHus: JHeprus. Ummnynsc. Llentp nHepiuu. MoMeHT 4 3 JI1.1 JI1.6 JI1.8
umIyibca. YpaBHenus ['amunbToHa. /TIp/ JI1.12J12.3
013233 54 55
1.6 3akoHbl coxpaneHus: JHeprusa. Ummynsc. Llentp nHepruu. MomMeHT 4 8 JI1.1 J11.6 J11.8
umIysbca. YpasHeHus ['amunbrona. /Cp/ JI1.12J12.3
010523334035
1.7 JIBmxenne B ieHTpabHOM nose: OmqaoMmepHoe aprkenue. [IpuBenénnas 4 10 JI1.1 JI1.6 J11.8
Macca. [IBmwkeHune B 1ieHTpanbHoM node. 3anada Kemnepa. Paccestnue wactui. JI1.12J12.3
/JTex/ 010523334035
1.8 JlBmxeHue B eHTpansHOM Mose: OxHomepHoe ABIkeHue. [IpuBenéHuas 4 5 JI1.1J11.6 J11.8
Macca. [IBmkenne B ieHTpainbHOM nose. 3amada Kemnepa. Paccestaue wactui. JI1.12J12.3
Mp/ 013233 54 55
1.9 JlBmxeHne B IeHTpaibHOM Moste: OqHoMepHoe IBrkenue. [IpuBenénnas 4 6,6 JI1.1J11.6 J11.8
Macca. /[BwkeHue B eHTpanbHoM noje. 3agaya Kemepa. PaccessHue yacTui. JI1.12J12.3
/Cp/ 013233 54 55
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1.10 Kone6anus: CBoboaubie konebanus. BoiHyxnenHbie konebanus. Konebanus 4 8 JI1.1 JI1.6 J11.8
MOJIEKYJI. 3aTyxarolie koyiebanus. AHrapMOHH4ecKkue Kosiebanus. /JIex/ JI1.12J12.3

013233 54055

1.11 [KoneGanus: CBoOomHbIe KoneOanus. BoiHyxneHHbIe konebanus. Konebanus 4 5 JI1.1 J11.6 JI1.8

MoJeKyl. 3aTyxarouye koie6anus. AHrapmonudeckue konebanus. /I1p/ JI1.12J12.3
013233 54 55

1.12 [KoneGanus: CBoOomHbIe KoneOanus. BoiHyxneHHbIe kKoebanus. Konebanus 4 6 JI1.1 J11.6 JI1.8

MoJeKyl. 3aTyxarouue konebanus. AHrapmonudeckue konebanus. /Cp/ JI1.12J12.3
D132 33 54 55
Pazpen 2. DaekTpoguHaMuKka

2.1 Omnpenenenue 31ekTpoauHamMuKy. Mcropudeckas cripaBka. Pa3ienst 5 2 JIL.S JI1.11
3NeKTpoArHAaMUKH. KiltoueBble MOHATHUA: 2IIEKTPOMArHUTHOE T10J1€, TEOMETPUS JI1.13J12.4 J12.7
MPOCTPAHCTBA-BPEMEHH, PUHITUI OTHOCUTEILHOCTH, dJIEKTPHYECKUHN 3apsil, 21320335435
IEKTPUYECKOE 110JIe, MATHUTHOE 1oJie. IIpuMeHeHue 31eKTpoJuHaMuKy. /JIex/

2.2 IToBTOpEeHHEe BEKTOPHOTO aHamk3a. [I0BTOpeHHE 3aKOHOB JICKTPUYECTBA U 5 2 JIL.5 JI1.11
Marterusma: Tabiuua (Ha3BaHue, pUCYHOK, popmyia B CU, popmyna B CI'C). JI1.13J12.4 J12.7
Mp/ 013233 5455

2.3 IToBTOpEeHHEe BEKTOPHOTO aHamu3a. [I0BTOpeHHE 3aKOHOB JICKTPUYECTBA U 5 4 JIL.5 JI1.11
Marterusma: 1opaboTka Tabauusl. /Cp/ JI1.13J12.4 J12.7

013233 54 55

24 3JIeMEeHTHI TEOPHH OTHOCUTEIILHOCTU: BeXu HCTOPHH, TOCTYNIATHl TEOPUH 5 4 JIT.5 JI1.11
oTHOcuTenpHOCTH. MHTepBai. BeiBox u ananu3 npeobpazoBanuii Jlopenna. JI1.13J12.4 J12.7
ITpeo6paszoBanue ckopoctu. /JIex/ 013233 54 55

2.5 IToBTOpEHHE 3aKOHOB IEKTPHUYECTBA U MarHETU3Ma. 3alluCh ypaBHEHUIH 5 2 J1.2 J11.3 J11.4 JI1.5
Makcgeia B Buje TekcTa. [Ipeobpaszoanus Jlopenna. /TIp/ JI1.11 J11.13J12.4

J12.7
013233 54 55

2.6 3anuck ypaBHeHHI MakcBeia B Bujie Tekcra. [1oscHsomme pucyHKu. 5 4 JIT.5 JI1.11

IIpeodpazosanus Jlopenia. /Cp/ JI1.13J12.4 J12.7
013233 354 55

2.7 JIBrkeHre 9acTull B 3JIeKTpOMarauTHoM toe: Ummynse gactumpl. Cuna. 5 8 JIT.5 JI1.11
Oneprus u 'amunbsronuan cBo0oaHON yacTunsl. LleHTp nnepuun. CranspHbIi JI1.13J12.4 J12.7
¥ BEKTOPHBIA MOTEHIUABI 3JIEKTPOMAarHUTHOTO TTOJISA. Y paBHEHUE TBAKESHISI D1320235435
YaCTHUIIbI B 3JIEKTPOMArHUTHOM 11oJ1e. [IocTOsSHHOE MM OHOPOAHOE
9JIEKTPOMArHUTHOE TI0JIe. J|BHKeHHE B TIOCTOSIHHOM OJJHOPOJHOM
IEKTPUYECKOM H/unu MaruutoM noie. I[IpeobpaszoBanus JlopeHna asst mos.

WuBapuantsl nods. /JIex/

2.8 WNmrmrynee gactunpsl. Lentp naeprun. Cuna JlopeHa. DHeprust 4aCTHIIBI B 5 4 JIT.5 JI1.11
3JIEKTpUYECKOM ToJie. /IBukeHne B IOCTOSTHHOM OJTHOPOJIHOM 3JIEKTPUIECKOM JI1.13J12.4 J12.7
n/vunn marautoM none. [IpeobpasoBanust Jlopenna s mosist. THBapraHTbI D1320335435
monst.  /TIp/

2.9 Nmmrynse gactunpl. Cuna JlopeHna. DHeprus 9acTUIBI B JIIEKTPUIECKOM TIOJIE. 5 4.6 JI1.5 J11.11
JBr>keHHe B TIOCTOSIHHOM OJJHOPOIHOM 3JIEKTPHUECKOM M/HUIIM MarHUTOM IIOJIe. JI1.13J12.4 J12.7
Ipeobpaszoanus Jlopenna s moist. /Cp/ 010523334035

2.10 VpaBHeHUs ANEKTPOMarHUTHOTO NOJIs B BakyyMme: [lepBas mapa ypaBHeHUit 5 4 JI1.5 JI1.11
MakcBemnna. YpaBHeHUe HellpepbIBHOCTU. BTopas napa ypaBHenuit Makcseiina. JI1.13J12.4 J12.7
[TnoTHOCTB M MOTOK 3HEepruu. /JIex/ D1032933 52435

2.11 |IlepBas nmapa ypaBHeHuil MakcBesuia. Bropas napa ypaBHenuii MaxcBenia. 5 2 JI1.5 JI1.11
[TnotHOCTP ¥ IOTOK Hepruu. /I1p/ JI1.13J12.4 J12.7

013233 5455

2.12  |llepBas mapa ypaBHeHuit Makceeiuia. Bropas mapa ypaBHeHuit Makceesuia. 5 4 JIT.5 JI1.11

[TnoTHOCTB M MOTOK 3Hepruu. /Cp/

JI1.13J12.4 J12.7
01323354055
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2.13  |TlocTosiHHOE 3JIEKTpOMarHuTHOE nose: BriBox 3akona KyioHa. 5 10 JI1.5J11.11
DNeKTpOoCTaTHIECKasi JHEPTHS CUCTEMBI 3apsiioB. JunoasHbeI MOMEHT. 3aKOH JI1.13J12.4 J12.7
buo-Casapa-Jlamnaca. MarHUTHbIH MOMEHT. DIIEKTPOCTaTHIECKOE 110JIE 013233 54055
MPOBOTHHUKOB U JUANEKTPUKOB. {HdIeKTprIecKast IPOHHIAEMOCTh CPEMIbL.

IMocTostHHbIM TOK. HaMarHUueHHOCTh Tela U MarHUTHAs IPOHUIIAEMOCTh
cpenpl. /Jlex/

2.14  |DnexTpocTaTHyecKasi SHEPTHs CUCTEMBI 3apsiIoB. JIUIOJIBHEI MOMEHT. 3aKOH 5 4 JI1.5J11.11
buo-Cagapa-Jlanmaca. MarHUTHBIH MOMEHT. DJIEKTPOCTATUIECKOE TI0JIe JI1.13J12.4 J12.7
IPOBOJHUKOB U JUIEKTPUKOB. JU3IeKTpUUecKas IPOHULIAEMOCTh CPEbL. 013233 54055
IMocTostHHbIM TOK. HaMarHHueHHOCT Tea ¥ MArHUTHAS IPOHUIIAEMOCTh
cpenst. /Ip/

2.15 |DnexTpocTaTHueckasi SHEPTHs CUCTEMBI 3apsiioB. [IUIOIBHBI MOMEHT. 3aKOH 5 6 JI1.5J11.11
buo-Cagapa-Jlanmaca. MarHUTHBIH MOMEHT. DJIEKTPOCTATUIECKOE TI0JIe JI1.13J12.4 J12.7
IPOBOJHUKOB U JUIEKTPUKOB. JIU3IEKTpUUecKasi IPOHULIAEMOCTh CPEMbL. 013233 54 55
TocTosHHBIN TOK. HaMarHn4eHHOCTH Tella 1 MarHUTHAasI MPOHULIAEMOCTD
cpensl. /Cp/

2.16  |IlepemeHHOeE 3eKTpOMAarHuTHOE moJie: KBa3ucralmoHapHoe MpUOIHKEHHE. 5 6 JIL.S JI1.11
ITpubamxeHre MarHUTHON ra30ANHAMUKY. DJIEKTPOMArHUTHBIE BOJIHBI B JI1.13J12.4 J12.7
BaKkyyMe. DJIeKTPOMarHUTHbIC BOJHBI B UAJICKTpUKax. /JIex/ 21320335435

2.17  |KBasucranuonapHoe npubnmwkenue. [[puoimkeHne MarHuTHOH 5 4 JI1.5 J11.11
ra30MHAMHKH. DJIEKTPOMAarHUTHBIC BOJHBI B BaKyyMe. JJIeKTpPOMarHUTHbIC JI1.13J12.4 J12.7
BOJIHBI B TU3JICKTpHUKax. /TIp/ D132 93352435

2.18 |KsasucrauuonapHoe npudnmxenue. [TpubnmxeHne MarHuTHON 5 6 JI1.5 J11.11
ra30IMHAMUKU. DJIEKTPOMArHUTHBIE BOJIHBI B BaKyyMe. DJIeKTPOMarHuTHBIE JI1.13J12.4 J12.7
BOJIHBI B I3neKTpukax. /Cp/ 013233 54 55
Pa3nen 3. KBantoBasi Teopust

3.1 O0nacTs npuMeHeHHs KBaHTOBOM TeopuH. [lepexos oT KBaHTOBOH K 6 4  |JI1.7J11.9J11.10J12.1
KJIaccHYecKoi MexaHuke. OOBEKTHI, KOTOPBIE H3ydaeT KBaHTOBast TeopHs. 1x J12.5
XapaKTePUCTUKHU. SIBICHUS, KOTOPbIE HE OOBSICHSIIOTCS € IIOMOLIBIO 013233 35455
knaccuueckor ¢pusuku. Audpakius snexTpoHoB. ['unoresa ne bpoiis.

BousHoBoit naker. [lyanusm: BoaHa — yactuua. /JIex/

3.2 O6nacTs NpUMEHEHHS KBAHTOBOM Teopuu. [lepexos OT KBaHTOBOM K 6 2 JI1.7 J11.9 J11.10J12.1
KJIaccu4ecKoi MexaHuke. OOBEKThI, KOTOPhIEe U3ydaeT KBaHTOBas Teopus. Mx JI2.5
XapaKTePUCTHUKH. SIBIIEHUS, KOTOPHIE He OOBSICHSIIIOTCS C TIOMOIIBIO D1320335435
knaccuueckor ¢pusuku. Audpaxuus snextponos. ['unoresa ne bpoiis.

BonuoBoii makert. lyanusm: BojiHa — yactuna. /Cp/

3.3 MaremaTtrueckuii anmapaT KBaHTOBOUM Teopun: [[puHINTT HEOnpeIeTeHHOCTH. 6 6 JIT.7 J11.9 JI1.10J12.1
Ilepuoanyeckue rpaHUYHbIE YCIOBUS AJ1s1 cBOOOAHOM yacTHLbl. [locTpoenue JI2.5
oreparopoB (pU3NUECKUX BeluurH. BonHoBas GpyHkius. CTaTHcTHUCCKAS D1320235435
TPaKTOBKA BOJHOBOH (yHKIMH. KoMMyTannoHHbIE COOTHOILCHUS JJIS
orepaTopoB (pU3NYECKHX BeMnanH. CBOHCTBA OMepaTopoB HU3HIECKUX
BesuuH. CoOCTBEHHbIE (DYHKIIMU U COOCTBEHHBIE 3HAUEHHS ONIEPaTOpPOB
¢msnyeckux BenmarH. OnepaTopbl KOOPAMHATHL, HMITYJIbca, SHepruu. /JIex/

3.4 MaremaTtnuecknii anmnapaT KBaHTOBOHM Teopuu: [IpyHINT HEONPEENEHHOCTH. 6 3 JI1.7 J11.9 JI1.10J12.1

Iepuoanyeckue rpaHUYHBIE YCIOBUS AJ1s1 cBOOOAHON yacTHLbl. [TocTpoeHne
orepaTopoB (GusHIecKux BeandnH. BonHoBas GyHKIuA. CTaTHCTHIECKAs
TPaKTOBKa BOJIHOBOH (yHKIMK. KoMMyTallmoHHbIE COOTHOILEHUS JJIS
ornepaTopoB Gpu3ndecKux BenuunH. CBOHCTBa 0nepaTopoB HH3UIECKIX
BennuuH. CoOCTBEHHbIE (DYHKIIMU U COOCTBEHHBIE 3HAYEHUSI ONIEPATOPOB
¢msnyeckux BeauauH. OnepaTopsl KOOPAUHATHL, UMITyJbca, dHepruu. /I1p/

J12.5
01323354055
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35

MaremMaTHYeCKHil anmapaTr KBaHTOBOH TeopHH: [IpUHIMI HEOTPEICICHHOCTH.
INepuoauueckre rpaHUYHbBIC YCIOBUS I CBOOOIHOM yacTuipl. [locTpoeHne
orepaTopoB (pU3HYECKUX BeNnunH. BonHoBas QyHkius. CTaTHCTHYSCKAs!
TPaKTOBKA BOJHOBOH (yHKIMH. KoMMyTannoHHbIE COOTHOILEHUS IS
orepaTopoB (pU3NUECKUX BennunH. CBOHCTBA OMepaTopoB HU3HISCKUX
BenmnuuH. COOCTBEHHbIC (DYHKIIMU U COOCTBEHHBIC 3HAYCHHS ONIEPaTOPOB
(usndeckux BenuurH. OnepaTopbl KOOPAMHATHI, UMITYJIbCa, d3HepTrun. /Cp/

6

2

JI1.7 JI1.9 JI1.10J12.1
J12.5
013233 54055

3.6

[Ipocreiimue 3agaun kBaHTOBOM Teopuu: YpaBHenue Llpeannrepa, 3aBucsimiee
ot BpeMmeHu. CranuonapHoe ypasHeHue LlIpeaunrepa. Yactuna B
MPOCTPAHCTBE, CBOOOIHOM OT cHJiI. YacTHua B siMe ¢ 0ECKOHEYHO BHICOKHMMH
cTeHKaMu. YacTula B MpAMOYTrOJIbHOM OTEHIUAIBHOM sMe. JJUCKpeTHbIH
criekTp. YacTura B mpsiMOYTOJIbLHOM MOTeHIMaIbHOU sime. HenpepbIBHBII
crektp. [IpsMoyronpHbIi NOTEHIMANBHBIH 0apbep (TYHHENIUPOBaHUE).
OnHOMEPHBIN TapMOHUYECKHUA OCIIFILISITOD. Y CIIOBUSI OJHOBPEMEHHON
U3MEPUMOCTH (PU3NUECKUX BEIUYUH. YPABHEHUE HENIPEPHIBHOCTH JJIS
IUIOTHOCTH BEPOATHOCTH HAXOX/IE€HHS YaCTHUIIbI B 3aJaHHBIX KOOPAUHATAX.
Ksasuknaccuueckoe apuxenue. /Jlex/

10

JI1.7 J11.9 J11.10J12.1
J12.5
010233 54 55

3.7

IIpocreiimue 3anaun kBaHTOBOM Teopun: Y pasHeHue lllpenunrepa, 3aBucsuiee
ot Bpemenn. Crannonapuoe ypaBHenue lllpenunarepa. YacTtuma B
IPOCTPAHCTBE, CBOOOIHOM OT cuil. HacTHla B siMe C 6ECKOHEUHO BHICOKMMU
creHkamu. Yactuma B mpsSMOYTOJIbHON MOTEHIIMATBHOU siMe. J{nCKpeTHbII
cnekTp. YacTuna B NpsiMOYroJIbHOHM MOTeHIMaIbHOU siMe. HenpepbIBHbIIH
cnektp. [IpsMOyroJIbHBIN MOTEHIATBHBIH Oapbep (TYHHETUPOBAHHUE).
OHOMEpPHBIH FrAPMOHHYECKHH OCHMILIATOP. Y CIIOBHS OJTHOBPEMEHHOM
M3MEPUMOCTH (H3NIECKHX BENUYUH. Y PaBHEHHE HETIPEPBIBHOCTH IS
TUIOTHOCTH BEPOSTHOCTH HAXOX/ICHHS YaCTHUIIBI B 3a]JAHHBIX KOOPAUHATAX.
Ksaszuknaccuyeckoe npxenue. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54 55

3.8

IIpocreiimue 3agaun kBaHTOBOM Teopuu: Y paBHeHue Lllpenunrepa, 3aBucsuiee
ot Bpemenu. Craumonapnoe ypasuenue Llpenunarepa. Yactuua B
MPOCTPAHCTBE, CBOOOIHOM OT ciJI. YacTHua B siMe ¢ 0ECKOHEYHO BHICOKHMMH
cTeHKaMu. YacTula B MpsAMOYTOJIbHON TOTEHIUAIBHOM AMe. JIucKpeTHbIH
crekTp. Yactuia B NpsAMOYToIbHOM MOTEHIUAIbHOU sime. HenpepbIBHBIM
crektp. [IpsMoyronpHbIA NOTEHIMANBHBIH 0apbep (TYHHEIUPOBAHUE).
OnHOMEpHBIN TapMOHUYECKHUHA OCIFILISITOD. Y CIIOBUSI OJTHOBPEMEHHON
U3MEPUMOCTH (PU3NYECKHUX BENUYUH. YPABHEHUE HETIPEPLIBHOCTH AT
TUIOTHOCTH BEPOATHOCTH HAXOX/IE€HHs YaCTHUIIbI B 3aJAHHBIX KOOPAWHATAX.
Kgasuknaccuyeckoe nemxenue. /Cp/

JI1.7 J11.9 JI1.10J12.1
JI2.5
013233 54055

3.9

JIBrKeHre YacTHIIBI B 1TOJIE EHTPAIBHBIX CHII: 3a1ada ABHKEHHS ABYX Tell.
CBeJicHUE K 3aJjaue TpeX IepeMEHHbIX. Pa3/ienenue nepeMeHHbIX B
ceprIecKrX KOOpIUHATAX. 3aBHCHMOCTh BOJTHOBBIX (DYHKIHI OT YIJIOB.
PapgnansHOE ypaBHEHHE. ACUMIITOTHKA paJialbHON YaCTH BOJTHOBOM
(yHkumu. [IBrmxeHne B KyJ0HOBCKOM mnode. Kinaccudukanus ypoBHeit
sHepruid. Teopust oreparopa MOMeHTa UMITyJIbca. CBOMCTBA omepaTopa
MOMEHTa umItyibca. /Jlex/

JI1.7 J11.9 JI1.10J12.1
JI2.5
013233 54055

3.10

JIBW>KEHME YaCTHIIBI B TIOJIC IICHTPAIBHBIX CHIL: 3a/a4a IBUKCHUS IBYX TeEIl.
CaezieHHe K 331a4e TpeX NMepeMeHHBIX. Pa3lienieHne nepeMeHHbIX B
cepuvecKkux KOOpIUHaTaX. 3aBUCUMOCTh BOJIHOBBIX (D)YHKIIUIT OT yIJIOB.
PagnansHOe ypaBHEHHE. ACUMIITOTHKA PaTialbHON YaCTH BOJTHOBOM
(yHkumu. [IBrmxeHne B KyJ0HOBCKOM node. Kinaccudukanus ypoBHeit
sHepruid. Teopust orepaTopa MOMeHTa UMITyJIbca. CBOWCTBa omeparopa
MoOMeHTa ummnyJnca. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013223334055
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3.11 |[BwxeHHe YaCTHIIBI B TOJIC ICHTPAIBHBIX CHII: 3a/ada JBHKCHUS JIBYX Tell. 6 2 JI1.7 J11.9 J11.10J12.1
CaezieHuE K 3aJjaue Tpex epeMeHHbIX. Pa3ienenue nepeMeHHbIX B JI2.5
cepudecKkux KOOpIuHaTaX. 3aBUCUMOCTb BOJIHOBBIX ()YHKILHUI OT yIJIOB. 010523334035
PanuanbHOe ypaBHeHUE. ACUMIITOTHKA pajlalbHON YacTH BOJIHOBOU
¢yukiuu. JIBrkeHue B KyJoHOBCKoM noine. Knaccudukanus ypoBHei
sHepruil. Teopus oneparopa MoMeHTa uMIynbca. CBoIcTBa onepaTopa
MOMeHTa umMItynsca. /Cp/

3.12  |IIpubnmxeHHBIE METOBI KBAHTOBOM Teopur: Teopus Bo3MyIIeHUs O3 6 4 JI1.7 J11.9 J11.10J12.1
BBIPOK/IEHHs yPOBHEH dHEepruid. Teopus BO3MyIIEHUS [IPU HAJIMYUU J12.5
BBIPOXKJIEHUS YpOBHEH sHepruid. Bapuannonnsrii npuHmun. MeTon 2132335435
KaHOHUYECKHX IIpeoOpa3oBaHuil. MexaToMHble B3aumoencTBus. /Jlex/

3.13  |IIpubnmxeHHBIE METOBI KBAHTOBOM Teopur: Teopus Bo3MyIIeHUs O3 6 5 JI1.2 J11.3 J11.4 JI1.7
BBIPOK/IEHHs yPOBHEH dHEepruid. Teopusa BO3MYILEHHs TP HATUYUHN JI1.9 JI1.10J12.1 J12.2
BEIPOXKIIEHUS YpOBHEH sHepruil. Bapumannonnsrii mpuHun. MeTox JI2.5J12.6
KaHOHHYECKHX IIpeodpa3oBaHuii. Mexaromuble B3aumozencTaus. /I1p/ 013233 54 55

3.14  |IIpubnmxeHHBIE METOBI KBAHTOBOM Teopur: Teopus Bo3MyieHHs O3 6 1,6 |JI1.7 J11.9 JI1.10J12.1
BBIPOXKIECHUS YpOBHeil sHepruil. Teopus BO3MyIIeHHS IPU HATUIUU J12.5
BEIPOXKIIEHUS YpOBHEH sHepruil. Bapumannonnsrii mpuHun. MeTox 21320335435
KaHOHUYECKHX IpeoOpa3oBaHuil. MexatoMmuble B3aumoaeictaus. /Cp/

3.15 |Teopus npencraBnenuii: KoopauHaTHOE Mpe/cTaBlIeHUE. JHEPreTHUECKOES 6 4 JI1.7 J11.9 J11.10J12.1
npencrasienue. MmmynscHoe npeacrapiaeHue. CkoOouHble 0003HaYECHUS J12.5
Jupaka. [TonsaTre 06 yHUTapHBIX peoOpa3oBanusx. [IpencraBnenue 21320235435
HIpenunrepa. IIpencrasnenue I'eiisenbepra. [Ipencrasnenue upaka
(Ilpencrasnenue B3aumoeicTus). [IpencraBienne urcesn 3an0THEHAS.

OmnepaTopsl POXKACHUS, YHUUTOXKEHHUS, Yuciia yacThll. HaxoxaeHue
9HEPreTUUECKOro CIIEKTPa FAPMOHUIECKOTO OCHIIUIATOpA B IIPECTABICHUN
qucen 3anonHeHus. Haxoxxaenue BOTHOBBIX (QyHKIMM rapMOHHYECKOTO
OCIIIJIIATOpA B TIPECTABICHUH YHCeN 3anoiaHeHns. Haxoxnenue
HHEPreTHUECKOrO CIIEKTPa aHFapMOHUYECKOTO OCLIILIATOPA B IPEICTABICHUU
qucen 3arnoaaeHus. /Jlex/

3.16 |Teopus npexncrasnenuii: KoopaunatHoe npeacrapieHue. DHEPreTHUECKOE 6 1 JI1.7 J11.9 JI1.10J12.1
npencrasieHue. VimmynscHoe mpencrapienue. CKoOOYHbIe 0003HAYCHUS J12.5
Jupaxka. ITonsitue 06 yHUTapHBIX peoOpa3oBanusix. [IpencraBnenue 013233 35455
[penunrepa. [IpencraBnenne ['eitzendepra. [Ipencrapnenue Jupaxa
(ITpencraBnenue B3aumoaencTus). [IpencraBieHre Yuces 3anoHeHusI.

OmnepaTopbl POXKACHHUS, YHUUTOXKEHHS, YHCIIa yacThl. Haxoxaenue
HHEPreTHYECKOTrO CIIEKTPa FAPMOHUUYECKOr0 OCLMIIIATOPA B IPEACTABICHUN
qrcen 3anoiHeHus. HaxoxeHne BOJHOBBIX (YHKIUH rapMOHHYECKOTO
OCLMJIIATOpA B IPEJCTABICHUH YKcel 3anoaHenus. Haxoxnenne
9HEPreTHYECKOTO CIIEKTPa aHrapMOHHYECKOTO OCHMILIATOPA B IPEACTABICHHN
yucen 3anoiaHenus. /Cp/
Paznen 4. TepmoanHaMuka U cTaTUCTHYeCKast pusuka
4.1 BBenenue, Hauana TepmoauHaMuKK: TepMOJUHAMUKA U CTaTUCTUYECKAs 7 2 JI1.2 J11.3 J11.4J12.2

(u3MKa KaK pa3IMyHble METOAbI U3y4YEHHs 3aKOHOMEPHOCTEH TEILIOBOrO
JBIDKCHUSI B PABHOBECHBIX M HEPABHOBECHBIX MAKPOCKOIIMYECKUX CUCTEMAX.
MakpoCKOIIMYECKOE 1 MUKPOCKOITMYECKOE OIMCaHUE (PU3UUECKUX CHCTEM.
OCHOBHBIC ITOHATHS U UCXOIHBIEC MOJOKEHNS TEPMOANHAMUKH.
TepmoauHaAMUYECKHE CUCTEMBI U TEPMOJIUHAMUYECKHUE IIapaMETPBI;
M30JIMPOBAHHBIE CUCTEMBL. TepMOANHAMHYECKOE paBHOBECHE, TEMIIEpaTypa
Tena. [ToHATHA 0 KBa3HCTaTHYECKUX M HECTATHUECKUX Hporieccax. /JIex/

J12.6 J12.8]13.1
013923334055
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4.2 BBenenue, Hauana TepMoAMHAMUKU: TepMOIMHAMUKA U CTaTUCTHYECKAs 7 4 JI1.2 J11.3 J11.4J12.2
(u3uKa KaK pa3inYHbIC METO/Ibl H3YUCHHS 3aKOHOMEPHOCTEH TEIIOBOTO JI2.6 J12.8J13.1
JBIKEHUS B PABHOBECHBIX U HEPABHOBECHBIX MAKPOCKOIIMYECKUX CUCTEMAX. 013233 54055
MakpoCKONHYIecKOoe 1 MEKPOCKOITMYECKOE ONHMCaHNe HUIMIECKUX CHCTEM.

OCHOBHBIE TTOHSATHUS U UCXOJTHBIE TTOJIOKEHUS TEPMOHMHAMUKH.
TepMoguHaMUUECKHE CUCTEMBI U TEPMOJINHAMUYECKUE ITapaMeTphbl;
N30JIMPOBAaHHBIE CHCTEMBL. TepMOANHAMIYECKOE PaBHOBECHE, TEMIIEPATypa
tena. [ToHsATHS 0 KBa3UCTaTHUECKUX M HECTaTHUECKUX mpoueccax. /Cp/

4.3 Beenenue, Hauana TepMOJIUHAMUKU: BHYTpeHHAs 3HEPIus CUCTEMBI; paboTa U 7 4 JI1.2 J11.3 J11.4J12.2
TEIIoTa. Y paBHEHHE MEPBOT0 Havaja TEPMOJUHAMHUKH;, TEIUIOEMKOCTb. JI2.6 J12.8J13.1
TepMuueckue U KaJIOPUIECKUE YPABHEHUS COCTOSIHUS CUCTEMBL. Y paBHEHUE 013233 54055
COCTOSIHUS HACAIBHOTO M PEATLHOTO ra30B. OCHOBHBIE TEPMOIMHAMUIECKIE
Ipolecchl M UX ypaBHeHUs. /JIex/

4.4 Beenenue, Hauana TepmoauHamMuky: [lepBoe Hauano TepMOIUHAMUKH. 7 4 JI1.2 J11.3 J11.4J12.2
TemutoTa u paborta, mepBoe HaYaJI0 TEPMOTUHAMUKH. TeII0eMKOCTb. JI2.6 J12.8J13.1
YpaBHEHHS TEPMOJMHAMHYECKHX IPOLIECCOB. 01223334035
Mp/

4.5 BBenenue, Hauana TepMoiMHAMUKU: BTopoe Hauano TepMOIUHAMUKH. 7 7 JI1.2 J11.3 J11.4J12.2
OO6paTtuMbie 1 HEOOpaTHMBbIE TIPOLIECCHI; IPHHIUIT aHa0aTHUECKON JI2.6 J12.8J13.1
HepocTkUMOoCTH. [ToHsATHS 00 HTpONMHU 1 a0COIOTHOH TemIeparype. 012253334035
VYpaBHeHHe 2-T0 Havana TEPMOANHAMUKH JJISI PABHOBECHBIX MPOLIECCOB.

OCHOBHOE YpaBHEHHE TEPMOJMHAMUKH JJIs1 KBA3UCTATHUECKUX MPOLIECCOB;
CBSI3b MEXKAY TEPMHIECKIM M KaTOPHYECKUM YPABHEHUSIMH COCTOSTHHSI.
Beraucnenue suTponuu. Bropoe Hauano TepMOIMHAMUKY TSI HECTATHUECKHX
MIPOLIECCOB. 3aKOH BO3PACTaHMS SHTPOIHH B ainabaTHIECKH 3aMKHYTOH
cucreMe; HepaBeHCTBO Kiaysuyca. OCHOBHOE YpaBHEHHE H OCHOBHOE
HepaBeHCTBO TepMoauHaMuku. [{uki Kapao u Teopemsr Kapho. /Jlex/

4.6 Brenenne, Hauana TepMoMHAMUKU: BTOpoe Havamo TepMoInHAMUKHY. 7 4 JI1.2 J11.3 J11.4J12.2
Ourtponus. CroBecHble HOPMYIUPOBKY BTOPOTo Havyaga. DMIUpUUECKas U JI2.6 JI2.8J13.1
abcoutoTHas SHTpomHs. CBA3b MEXK/Y SMITUPHUIECKON U aOCOTFOTHOM D1320235435
Temneparypoi. OCHOBHOE ypaBHEHUE TEPMOJUHAMUKHU. Boruucienue
sHTpormu. Teopema ['md6ca. Bropoe Havyano Ui HEpaBHOBECHBIX IPOIECCOB,
3aKkoH Bo3pacranus sHTponuu. [{ukn Kapuo. Teopemsr Kapno. /TIp/

4.7 Brenenue, Havana TepMoiMHAMUKU: TpeThe HAYAIO0 TEPMOAUHAMUKH U €TO 7 1 JI1.2 J11.3 JI11.4J12.2

cnenctBus. HepocTrkuMoCTh aOCOIIOTHOTO HYIS TeMmriepaTtypsl. [loBeieHue
TEPMHUYECKUX KOIPUIIMEHTOB U TEIIIOEMKOCTEH IIPH HU3KHX TeMIIEpaTypax;
BBIPOXKICHHE HeaNbHOTOo ra3a. /JIex/

JI2.6 JI2.8J13.1
010323354055
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crp. 10

4.8

BeezneHue, Hauana TepMOAUHAMUKY: BHYTpeHH 3HEPIus CUCTEMBI; paboTa U
TEIJIOTa. Y paBHEHHE NIEPBOr0 Hayaa TEPMOJMHAMUKY; TEIIOEMKOCTH.
TepMuueckue U KalOpUIECKHE YPAaBHEHUSI COCTOSIHUS CUCTEMBI. Y paBHEHUE
COCTOSIHUS U/I€AJILHOTO M PealIbHOIo ra3oB. OCHOBHbIE TEPMOJIMHAMUYECKHE
IpoLecchl U UX ypaBHeHHs. Bropoe Hauano TepMoguHamMuky. OOpaTuMble U
HeoOpaTHMBble MIPOLIECCHI; IPUHIUI aJHa0aTHIECKOH HEOCTIXKUMOCTH.
IMoHsTHsI 00 3HTpONHMHU K a0COOTHOM TemIeparype. Y paBHeHHE 2-T0 Havala
TEepMOAUHAMUKHU AJI1 PABHOBECHBIX IpolieccoB. OCHOBHOE ypaBHEHUE
TEpPMOAMHAMUKH JAJIs1 KBA3UCTATUYECKUX MPOLIECCOB; CBS3b MEKIY
TEpPMHUYECKUM U KaJTOPUUECKUM YPaBHEHUSIMU COCTOSIHUSL. Brruucnenue
SHTponuH. Bropoe Hayano TepMOAMHAMHKH JJI1 HECTATHYECKHX IPOLIECCOB.
3aKOH BO3pACTaHUs SHTPOIUHU B auabaTUUeCKH 3aMKHYTOH CUCTEME;
HepaBeHcTBO Kilayznyca. OCHOBHOE ypaBHEHUE U OCHOBHOE HEPABEHCTBO
tepmonuHaMuku. Lukn Kapuo u Teopemsr Kapno. Tperbe Hagasno
TepMOJWHAMHKH U €ro clencTBrs. HemoCcTmKIMOCTb aOCOMIOTHOTO HYIIS
Temmeparypsl. IloBeneHne TepMudecKix ko3(Q(GUINEHTOB U TEII0EMKOCTEeH
TIPH HU3KUX TEMIIepaTypax; BEIPOXKACHNE HaearbHoro rasa. /Cp/

7

4,6

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54055

4.9

MeTo/1pI TepMOAUHAMHUKH: METOI KPYTrOBBIX MPOIECCOB (IIUKIOB) U METOJ
TEPMOANHAMUYECKHX TIOTEHIIHAIOB. TepMOANHAMHYECKHE TOTEHITHAIBI JJIS
MPOCTOM CUCTEMBI U CBSI3b MEXKAY HUMH. TepMOIHHAMUYIECKHE TTOTSHIIAAITBI
CHCTEM C TIEPEMEHHBIM YHMCIIOM YACTHII. BOJIBIION TEPMOTHHAMHIECKHIA
noTeHIan. /Jex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.10

Metoapl TepMOTMHAMUKY: MeTO | TEpMOIMHAMUYECKUX TIOTEHIIUAIIOB.
TepMogrHAMHYECKHE TOTEHIIMANIBI MPOCTHIX cucTeM. MeTox nukioB. /TIp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

411

MeTo/1pI TepMOAUHAMHUKH: METOI KPYTOBBIX MPOIECCOB (IUKIOB) U METOJ
TEPMOJMHAMHIECKHX IOTCHIHAIOB. TepMOANHAMUYECKUE TIOTCHIHAIIBI IS
HpOCTOﬁ CUCTEMBI U CBA3b MCKIY HUMU. TCpMOI[I/IHaMI/I‘{CCKI/IC IIOTCHIIUAJIbI
CHCTEM C ePEMEHHBIM YHCIOM YacTHIl. BOJbIIOi TepMoquHaMIIecKuit
noreHuuan. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
0132333435

412

VYcnoBus paBHOBECHS U YCTOHUHMBOCTH TEPMOIMHAMUYECKUX cucTeM. Da3oBbie
nepexoasl: O01ye ycnoBUs TEPMOJUHAMUUECKOTO PABHOBECHUS U
YCTOHYMBOCTH Pa3IMYHBIX CUCTEM. Y CIIOBHSI paBHOBECHS ABYX(ha3HOU
OJIHOKOMITIOHEHTHO! CUCTEMBI. Y CJIOBUS YCTOHUMBOCTH PABHOBECHUS
oaHopoaHoi cucteMsl. [Ipunuun Jle arense-bpayna. Xumuueckoe
paBHOBECHE B OJTHOPOJHOM cuCTeMe. Y CIIOBHS PAaBHOBECHS B Ie€T€POr€HHBIX
cucremax. [TpaBuno a3 'nb6ca. @a3oBbie nepexop! EPBOTO U BTOPOTO POJIA;
ypaBHenus: Kimanepona - Knaysuyca u Opendecra. /Jlex/

JI1.2 J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
010323354055

4.13

VYciaoBHs paBHOBECHS M YCTOHYMBOCTH TEPMOJHMHAMUYECKHX crcTeM. Da3oBble
nepexopl: O0LIMe yCIOBUS TEPMOJINHAMUYECKOTO PABHOBECHUS U
ycToHuMBOCTH. PaBHOBECHE U YCTOWYNBOCTD TOMOTEHHBIX cucTeM. [IprHImIT
Jle-1llarense-bpayna. Xummueckoe paBHOBECHE B TOMOTEHHON CHCTEME.
PaBHOBecue reTeporeHHbIX cucteM. [Ipasuiio a3 ['mb6ca.

dazoBble Iepexo/Ibl IepBoro pona. YpaeHenue Kianeiipona- Knaysuyca. /ITp/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
013233 54055

4.14

VYcaoBus paBHOBeCHS M YCTOWYMBOCTH TEPMOIMHAMHUUECKUX cucTeM. DazoBbie
nepexoipl: OO1IMe yCIoBUs TEPMOIMHAMUYECKOTO PABHOBECHUS U
YCTOHYMBOCTH Pa3IMYHBIX CUCTEM. Y CIIOBHS paBHOBECHS ABYX(ha3HOH
OJIHOKOMITOHEHTHOH CUCTEMBI. Y CJIOBUS YCTOHYMBOCTH PaBHOBECHUS
onHopoaHoi cucremsl. [Ipunnun Jle lllatense-bpayna. Xumuueckoe
paBHOBECHE B OJTHOPOJHOM cucTeMe. Y CIIOBHSI paBHOBECHS B IE€TEPOT€HHbBIX
cucremax. [TpaBuno a3 'n66ca. @a3oBbie mepexoipl IEPBOTO U BTOPOTO POJA;
ypaBreHus1 Knarepona - Kiaysuyca u Opendecra. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8J13.1
013223334055

© ®I'bOY BO «Yenl 'Yy
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4.15

OO01mue MeTo bl paBHOBECHOM cTaTUCTHUECKON MeXaHuKu: CTaTUCTUYECKas
¢bmsuka kak ¢pusmyeckas teopus. [Ipenmer u 3a1aun. OCHOBHBIE MTOCTYJIATHI
KJIacCH4ecKo cTatucTuueckoi gusuku. Crarucrudeckue ancam0iu u ¢asopast
IJIOTHOCTD BeposaTHOCTH. Teopema JInyBmms. Ypasuenue JlnyBusuis.
OCHOBHBIE NIOCTYJIAThl KBAHTOBOH CTaTUCTHUYECKOH (u3uku. Matpuna
mwiotHocTu. YpasHeHue Heiimana. /JIex/

7

4

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54055

4.16

OO0111e METO/IbI PABHOBECHOM CTATUCTUYECKOH MeXaHUKH: CTaTHCTHUECKAs
¢bu3uka kax ¢pusuueckas teopus. [Ipenmer u 3anaun. OCHOBHBIE OCTYJIATHI
KJIACCUYECKOM cTaTHCTHUeCKOW (u3uku. CTaTHCTHYEeCKUE aHCaMOIH U (ha3oBast
IUIOTHOCTB BEpoATHOCTHU. Teopema JInyBuiuia. YpasHenue JInyBuiuis.
OCHOBHBIE TTOCTYJIATHl KBAHTOBOW CTATHCTUUECKON Q3uKK. Marpuua
mwiotHocTu. YpasHenue Heiimana. /TTp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.17

OO01mue MeTo bl pAaBHOBECHOM CTaTUCTHYECKON MeXaHUKU: CTaTucTUYecKas
¢dmsuka kak ¢pusmyeckas reopus. [Ipenmer u 3a1auau. OCHOBHBIE MTOCTYJIATHI
KJIacCU4YeCKOt cTaTtucThHueckoi usuku. CraTucTudeckue ancamoiu u asopast
IJIOTHOCTD BeposTHOcTH. Teopema JlnyBmms. YpasHenne JlnyBuss.
OCHOBHBIE NIOCTYJIAThI KBAHTOBOI CTaTHCTHYECKOH Gu3uku. Matpuna
wioTHOCTU. Y paBHeHue Helimana. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.18

PaBHoBecHble ancamOuin. KanoHuueckue pacnpenenenus: Kiaccuueckoe
MHUKpPOKaHOHHYECKOe pacipeeneHne. KBaHToOBoe MUKPOKAaHOHHYIECKOE
pacnpenenenue. Kanonnueckuit ancam6is. Kiaccuueckoe kaHOHH4ECKOe
pacnpenenenue. CtatucTuieckuii nHTerpasl. KBaHTOBOE KaHOHHYECKOE
pacnpenenenue. Ctarucrudyeckas cymma. TepMOAMHAMUYECKUN CMBICIT
apaMeTpoB KaHOHUUYECKOTo pacipezenenus. Pacnpenenenue Makcseria.
Teopema 0 paBHOMEPHOM pacHpeeNIeHUH cpelHell KHHETHIECKOH SYHEPIHH T10
cTerneHsaM cBoboasl. Teopema o BupHane. boiblioe KaHOHHUECKOE
pacnpenenenne. bospmias cratucTudeckas cymma. TepMoIuHaMHYECKUi
CMBICT TapaMeTPOB OOJIBLION0 KAHOHUYECKOTO PaclpeiesICHHUS.
TepmonuHaMHYecKas SKBUBAJIEHTHOCTh CTATHCTHYECKUX aHcaMOmel. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.19

PaBroBecHbIe ancamOun. KaHonnueckue pacnpenenenus: Kinaccuueckoe
MHUKpPOKaHOHHYECKOe pactpeeneHue. KBaHTOBOe MHKPOKAHOHHYIECKOE
pacnpenencane. Kanonnueckuii ancam6ib. Kitaccnueckoe KaHOHHYECKOE
pacnpenenenue. CratucTrdeckuii HHTErpai. KBaHTOBOe KaHOHHYECKOE
pacnpeneneare. Cratuctrueckas cymma. TepMOIHHAMIYECKHNA CMBICIT
apamMeTpoB KaHOHHYECKOTO pacnpeneneHus. Pacnpenenenne Makcsea.
Teopema 0 paBHOMEPHOM pacIpe/IeICHUH CPEIHEH KHHETHYECKOH SHEPTHH 110
creneHsM cBobOobl. Teopema o Bupuaie. /TIp/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
010323354055

4.20

PaBHOBecHbIe ancambun. KaHoHnueckue pacnpenenenns: Knaccuueckoe
MUKpPOKaHOHHYECKOE pacipeseneHre. KBaHTOBOe MUKPOKaHOHUYECKOE
pacnpenencuaue. Kanormdaeckuit ancamO1b. Kimaccnaeckoe kaHOHHYECKOE
pacnpenenenue. CratucTuieckuii nHTerpan. KBantoBoe KaHOHHYECKOE
pacnpenenenue. Cratuctudyeckas cymma. TepMoAMHAMUYECKUI CMBICTT
apaMeTpoB KaHOHUYECKOTO pacrpesenenus. Pacipenenenne Makcsena.
Teopema 0 paBHOMEPHOM pacHpeeIeHUN CpelHel KUHETUUECKON SHEPIHH 110
cTernensam cBoboasl. Teopema o BupHane. bonbiioe kaHOHHYECKOE
pacnpenenenue. bosbias ctaructuyeckas cymma. TepMoaMHAMUUECKUH
CMBICJI IApaMeTPOB OOJIBLIOr0 KAHOHUYECKOTIO paclpeieNICHuUsL.
TepMmonuHaMHUYeCKasi 5KBUBAJIEHTHOCTh CTATHCTHYECKUX aHcaMOmel. /Cp/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
013233 54055

421

Pacnipenenenne Makcsesa — bonsumana. TermnoemkocTs razos /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013223334055

Pa3nen 5. Unas koHTaKTHasi padoTa

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«Uensabunckuii rocynapcrBeHHbiil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pa6ouas nporpamma aucuumnasl "Teopetuueckas ¢pu3uka' Mo HampaBIEHUIO MOATOTOBKH (crienuaibHocTH) 28.03.02

crp. 12
"Hanounxenepus" HanpasieHHOCTH (mpodumto) Hanorexnonoruu B marepuanoseaennn @I'bOY BO «Henl 'V p

5.1 WupuBuayanbHble KOHCYIbTAMUY, TEKYIUH KoHTpob /MTKP/ 4 9,4 |JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
J2.2J712.3 J12.4 JI2.5
J12.6 J12.7 J12.8J13.1
0152333435

5.2 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 5 9,4 |JI1.1J11.2J11.3J11.4
JI1.5J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
J2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8J13.1
015232335455

5.3 WunuBunyanbHble KOHCYJIBTALMH, TEKYIUH KOHTpos /MTKP/ 6 94 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
22123 J12.4 12.5
JI12.6 J12.7 J12.8]13.1
013225354035

5.4  |MuauBuayalbHble KOHCYJIBTALUM, TeKyIuil KoHTpoas /MKP/ 7 94 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
22123 J12.4 12.5
JI12.6 J12.7 J12.8J13.1
51323354035

6. P°OHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Tect

OtueTsl 110 3a/1a4aM (10 MPAKTHYECKUM 3aHSATHSIM )
KonrponbHas pabdoTa

Bormpocs k ax3ameHam

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHbIC MaTepPHUaJIbl 1JId TeKyl.[Ieﬁ aTreCcralumu

3aga4uM K NPaKTHUECKUM 3aHATHSAM U IIPUMEp BapHaHTa KOHTPOJIbHON paboTh! mpeacTaBieHsl B POHE OIEHOUHBIX CPENICTB
IPOMEXYTOYHOIT aTTecTarmu o aucuuiminae "Teopernueckas ¢pu3nka"; 3a1aun K MPaKTHYECKUM 3aHATHSIM paszena
"TepMoaUHAMUKA U CTATUCTUYECKAsl (PU3MKA" - B IPUIIOKEHUH 1.

3aga4n K NPaKTHUECKUM 3aHATHAM (4 cemecTp)

1. Pemuthb 3a1a4y 0 cBOOOAHOM NaJICHUHU TeJIa B OAHOPOIHOM II0JIE TSHKECTH B PA3HBIX MHEPLUAIBHBIX CHCTEMax OTCUETa: B IEPBOM —
HavaneHas koopauHara z(0)=0, ckopocts V(0)=0, Bo Bropoii — z(0)=h, v(0)=vO0.

2. Beruucnurs Jlopenn-gpakrop anexkrpona (m=9.1-10"-31 kr, e=1.6-10"-19 Ku) B kuneckore ¢ yckopstomuM Hanpsbkenuem 10 kB. B
KaKUX 3aJlayax MOXKHO ONHUCHIBATh JBIKEHHE TAKOTO 3JEKTPOHA C TIOMOILBIO HEPEISITUBUCTCKON MEXaHUKH?

3. Berumncnuts feicTBre YacTUIlbl, CBOOOIHO NMasatomieil B 0THOPOTHOM I10JI€ TSKECTH.

4. Haiitn ¢yHkimio JlarpaHka 0JJHOMEPHOTO IO/IBECHOTO MasiTHHUKA.

5. Ha#itn pynkmuro Jlarpanxka 0 JHOMEPHOTO NPYKHHHOTO MAasTHUKA.

© ®I'bOY BO «Yenl 'Yy
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6. BriBecTr M3MEHEHHUE Pa3MepOB Tena U3 peodpa3oBanii JIOpeHIa B ciiydae 0JJHOMEPHOTO JBHKCHHS.

7. HaiiTn n3MeHeHne CKOPOCTH YaCTHUIIBI IIPH MEPECEUSHHIH TIIIOCKOCTH pa3pbiBa NOTEHIIHAIBHOM SHEPTHH.

8. JIBa uenoBeka, HaXOJUBIIHECS Ha IPOTHBOIOIOKHBIX KOHIIAX JIOJKH, TOMEHUTUCh MecTaMU. Hackonbko cMecTuTes jtoaka?

9. BeiBecTr npeoOpa3oBaHKe SHEPTHH YaCTHIIBI U3 TIpeoOpazoBanuii ["amues.

10. OueHuTs OTHOIIEHHE MOMEHTOB UMITyJIbca 3emuin 1 Mapca oTHocutensHo ConHua, ecii Mapce Haxomures B 1.5 pasa panpiie u
nerue B 9 pa3, yem 3emis.

11. Haiitu ¢pyHkuuio ['aMUIBTOHA 4aCTHIIBI B ICKAPTOBBIX U IIUJIMHIAPUYECKUX KOOPJHHATAX.

12. Yxaxure 061acTi GUHUTHOTO M MHPUHUTHOTO JBIKEHHS YaCTHILIbI IPU CUHYCOUJAILHON 3aBUCUMOCTH NOTEHIUAIBHON 3HEPTHH
OT KOOPAUHATEI.

13. Bol4ucnuTh MPUBEACHHYIO Maccy JUIsl CHCTEMBI IPOTOH-3JIEKTPOH.

14. PaccunTath 3 (pekTHBHYIO TIOTCHIHATBLHYIO 3HEpTHI0 i cucteMbl ConHie-3emist (M3=6-10724 xr, Mc=333000 M3, 1 a.e. =150
MJTH. KM, v3=30 KM/C).

15. Kakum OyzeT yron paccessHus 4acTHII Ha Iape, eCJIM MPHIIEIbHBIA TapaMeTp PaBeH a) HyIo, 0) MOJIOBUHE pajanyca mapa’?

16. OnuiuTe anropuTMbl TEOPETUUECKON M AKCIIEPUMEHTAIBHON OLEHOK KOA(PHUIIMEHTa 3aTyXaH!sI MaJIbIX KoJeOaHUH MasTHHKA.
17. Tlpunymaiite npuMep ypaBHEHUSI aHTAPMOHHUECKUX KOJICOaHHI.

18. Hapucyiite cxemaTtuueckue rpaduky IepHoJIIECKOro U alepuoJUIecKOro 3aTyXaHus KojaeOaHui.

19. HaiiT KOTMUeCTBO CTENeHEH cBOOOIBI ABYXaTOMHON MoJeKylibl. CKOJIbKO ypaBHEeHHUH Jlarpanxka OnUCHIBAIOT €€ IBUKECHUE?

[Ipumep BapmaHTa KOHTPOIBHOU PabOTEHI (4 cemecTp)

1. OnHOpOHAS HUTH JJIMHBI L, 4acTh KOTOPOH JISKUT Ha IJIJIKOM TOPHU30HTAIIBHOM CTOJIE, ABUKETCS 1O/ ISHCTBUEM CHIIBI TSDKECTH

JPYTOil 4acTH, KOTOpasl CBEIMMBaeTcs co crona. OnpeaenuTs IPOMEeKYTOK BpeMeHH T, 110 HCTEUSHHIO KOTOPOTO HUTh OKHHET CTOJI,

€CJIM U3BECTHO, YTO B HAYAJIbHBIII MOMEHT JUIMHA CBEIINBAIOIICHCS YacTH paBHa |, a HayaibHast CKOPOCTh paBHA HYJIIO.

2. Tpu rpy3a Maccbl M KaK/blii COSMHEHBI HEPACTSHKUMOM HUTHIO, IepeOPOIIIEHHON Yepe3 HEeMoIBHKHBIN OJI0K. [IBa rpy3a jexar Ha
IJIa/IKOM TOPU30HTAIBHOMN IIJIOCKOCTH, @ TPETHH — ITOIBEIIEH BEPTUKANBEHO. ONpeaenTh YCKOPEHUE CUCTEMBbI U HATSDKEHHE HUTH MELY
MIEPBBIM U BTOPBIM Tpy3amMu. Maccoit HUTH H 0J0Ka peHeOpeyb.

3. Pemuts npeapIayIyto 3a1a4y ¢ yu€ToM Macchl OJI0Ka, CYUTAs], YTO MPH JBIKSHUU IPY30B OJIOK BpaIlaeTCsi BOKPYT HEMOBIKHON

ocH. Macca 6510ka — CIUTONITHOTO OJJHOPOJIHOTO JIUCKa — paBHa 2M.

ITpumepsl BOIIPOCOB ISl TECTUPOBAHHUA (5 cemecTp)

1. OgHo 13 ypaBHeHU MakcBesuia IJIacUT:

a) MarauTHBIH MOMEHT KOHTYpa C TOKOM PaBeH IIPOU3BEIECHHIO CHIIBI TOKA Ha ITONIANb TOBEPXHOCTH, OTMPAOIICHCS Ha KOHTYD;
b) Hupkynsanus HaNPpsHKEHHOCTH HIIEKTPUUECKOro MMl B KOHTYpE IPONOPLUOHAIbHA TEMITy U3MEHEHUs] MAarHUTHOTO IIOTOKA Yepes3
MOBEPXHOCTB, ONMMPAIOIYIOCS HA KOHTYD;

¢) PoTop anexTpudeckoil MHIYKIIMK paBeH INIOTHOCTH TOKA ITFOC TEMIT U3MEHEHUS HANPSHKEHHOCTH JIEKTPHYECKOTO OIS,

2. OnHo w3 ypaBHeHHH MaKkcBelIa TIacuT:

a) JluBepreHuys MarHUTHOW MHIYKIIMU paBHA MPOU3BEIICHHUIO CHIIBI TOKA Ha TUIOIIA/Ib MOBEPXHOCTH, ONMUPAIOUICHCS HA KOHTYD;
b) Lupkynsanns HHIYKIHH 3TeKTPHIECKOTO IO IPOIIOPIIOHABHA TEMITY H3MCHEHHUS TOKa;

¢) Porop snexrpudeckoit HanpspKEHHOCTU NPOIOPLUOHANICH TEMITY U3MEHEHHS MArHUTHOW MHAYKIINY.

3. OxmHO n3 ypaBHeHHIT MaKcBeIa TIacuT:

a) JluBeprexiys MarHUTHON HHIYKIMH PaBHA HYIIIO;

b) [ImoTHOCTB MOTOKA 3MEKTPOMAarHUTHOH YHEPTHH IIPOTIOPIIOHAIFHA BEKTOPHOMY IIPOU3BEICHHIO HAMIPSHKEHHOCTEH
QJICKTPHUYCECKOT'O 1 MarHuTHOT'O I1OJISA;

¢) Potop HanpsiKeHHs paBeH CHIIe TOKa MLTFOC CKOPOCTh N3MEHEHHS! MATHUTHOTO TTIOTOKA.

4. OnHo U3 ypaBHeHH MakcBeuia riiacur:

a) [ToTok MarHUTHOH MHAYKINH Yepe3 3aMKHYTYIO IIOBEPXHOCTh PaBeH HYIIO;

b) CkopocTh U3MEHEHHsI 3apsiia B 00JacTH MPOCTPAHCTBA paBHA MOTOKY 3apsiia 4epe3 MOBEPXHOCTh 3TOW 00J1acTu;

¢) Mamykims MarHUTHOTO MOJIS BUTKA C TOKOM MaKCHMalbHa B IIEHTPE BATKA.

5. Oxno u3 ypaBHeHH MakcBesuia riiacuT:

a) J/IuBepreHIys BEKTOPHOTO IIOTEHIINANA 3JIEKTPOMATHUTHOTO OIS paBHA HYIIIO;

b) [ToTok anekTprUecKoi HAPSHKEHHOCTH Yepe3 IOBEPXHOCTh HEKOTOPOI 00J1acTH MPOIIOPUMOHAJIEH 3apsi Ly 3Tol obnacTy;

¢) I'paqueHT 3/IeKTPOCTATHYECKOTO TTOTEHINAIA PaBeH HAIPSHKEHHOCTH SIEKTPHIECKOTO TI0JISL CO 3HAKOM MUHYC.
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6. OnHO U3 ypaBHeHM MakcBesuia riacur:

a) 'pagueHT BEKTOPHOTO MOTEHNNAIA PABEH TEMIY H3MEHEHHS HAPsHKEHHOCTH MarHUTHOTO TIOJIS;

b) LHupKysinus CKaIspHOTO MOTEHIIHATIa MATHUTHOTO MOJIsl PABHA CKOPOCTH M3MEHEHHUS MTOTOKA 3JIEKTPUICCKON HHITYKIIUH;

¢) luBepreHnus HaMpsHKEHHOCTH IEKTPUIECKOTO OIS IPOIIOPIIMOHANBHA INIOTHOCTH 3apsza.

7. OnHo U3 ypaBHeHHH MakcBeuia Ii1acur:

a) Potop HampsHKEHHOCTH MarHUTHOTO TIOJISL PaBEH JIMHEIHONW KOMOWHAIMH IJIOTHOCTH TOKA U TEMIa U3MEHEHHST HAPSHKEHHOCTH
NIEKTPHYECKOTO TI0JIS;

b) I'pasueHT HaNPSHKEHHOCTH MArHUTHOTO MOJISI PABEH CYMME CHJIBI TOKA U CKOPOCTH M3MEHEHUSI DIICKTPHIESCKOTO MOJIS;

¢) [luBepreHuus HHIYKLIUH MarHUTHOTO TIOJISI paBHA Pa3HOCTH CHIIBI TOKA U TEMITA U3MEHEHHST MAarHUTHOTO TTOTOKA.

8. OnHo U3 ypaBHeHHH MakcBeuia I1acur:

a) [ToTox MarHUTHOM MHIYKIMH B KOHTYPE PaBEH CyMMe CHJIbI TOKA M TeMIIa H3MEHEHHS [IUPKYJISIUN SIEKTPUIECKOTO MO Yepe3
TUTOMIA/Ib TOBEPXHOCTH OMHPAIOIIEHCS HAa KOHTYD;

b) LHupkynsnus HanpspkEHHOCTH MarHUTHOTO TI0JIS B KOHTYPE paBHA JIMHEHHONW KOMOMHAIMN CHIIBI TOKA U TEMIIa H3MEHEHHS TIOTOKa
AIIEKTPUYECKOTO TOJIS Yepe3 IIIOLIaAb TOBEPXHOCTH OIMpAroLIeiicss Ha KOHTYP;

¢) Porop anexrprdeckoil HHIYKIUH NPOIIOPUMOHATIEH CyMMe IUIOTHOCTH TOKa M TeMIIa H3MEHEHHUS HANPSDKEHHOCTH JIEKTPUIECKOTO
OJISI.

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

Bomnpocs! k 5x3ameny (4 cemectp)

1. * IIpeamet 1 0COOCHHOCTH TEOPETHUYCCKON MEXaHUKH. Pa3/ienbl: KBaHTOBAs U KIIaCCHUECKas TCOPHH, HEPEISTUBUCTCKAS U
PEIATUBUCTCKAS TEOPHU.

2. * MarepuanpsHas Touka. Cternenu cBo6o1pl. O000MIEHHBIE KOOPIUHATHI, CKOPOCTH, YCKOpeHHs. DYHKIIMH KOOPAUHAT U CKOPOCTEH.
3. * ®ynxuus Jlarpanxa u gefictBue cucteMsl. YpaBHeHus Jlarpamka. ColicTBa (yHkiuu Jlarpamka. DKcTpeMalibHble IPHHIUIIBL
¢busuku.

4. * MnepryasibHbIe CUCTEMBI OTCUETA U CBOMCTBA MPOCTpaHCcTBa-BpeMeHH. [IpeobpasoBanus ["anunes u Jlopenna. [TpuHnumnst
oTHOcuTenpHOCTH ["anunes u O#HIITEHA.

5. @ynkuus Jlarpamxka cBoOoiHOH yactuipl. EE BUI B IeKapTOBOM, IMIMHIPUIECKON U chepudecKoil cuctemax KOOpJHHAT.

6. * ®ynkuus Jlarpamka cucreMsl yactuil. OOpaTUMOCTh ABMWKeHUs. Y paBHeHHs HpioToHa. HopMHUpOBKa MOTEHIIMAIBHON SHEPTHH.
Cucrema BO BHEITHEM TIOJIE.

7. * VHTerpaibl ABMKEHHS. 3aKOH COXPaHEHHUS YHEPTHH KaK CIIEACTBHE OJHOPOIHOCTH BPEMEHH.

8. * 3aK0H COXpaHEeHUsI UMITYJIbCa KaK CIEJCTBUE OHOPOIHOCTU IPOCTpaHCTBa. BinsHue BHenHero nosust. O600IEHHbIE UMITYIbCHI U
CHIIBL. PeITUBUCTCKUI UMITYJIBC.

9. * YcnoBue nokos cucteMsl yactull. Llentp unepiuu. Buyrpennss sHeprus. IIpeoOpazoBaHue 3HEpTrum.

10. * 3aKOH cOXpaHEeHHsI MOMEHTA NMITYJIbCa KaK CIEICTBHE H30TPOITHH MPOCTPaHCTBA. CeMb alINTHBHBIX HHTETPAIIOB JIBH)KEHHSI.
IMpeobpa3oBaHue MOMEHTa UMITYJIbCA.

11. * Oynkusa amunbToHa crcteMbl. KaHoHHYEeCKHe ypaBHEHHUS U YCIIOBUE COXPAHEHHMS SHEPTUH. PelATHBUCTCKAs KMHETHYECKAst
SHEPIHUs.

12. BeIBoI M HESIBHOE PEIICHNE YPaBHEHHSI OHOMEPHOTO ABMKeHHs1. PHHUTHOE M MHOUHUTHOE IBYOKEHUS. TOUYKH OCTAaHOBKH.
[epuon MpoU3BONILHBIX KOJICOAHUIA.

13. 3agava nByx Ten. Mx ¢ynkuus Jlarpanka OTHOCHUTENBHO eHTpa uHepuuHy. [IpuBenénnas macca.

14. LlentpansHoe nosie. CoxpaHeHre MOMEHTa uMiyibca. CekTopualibHasi CKopocTb. HesiBHOE peleHne ypaBHEeHUs IBIKCHUSL.
LlentpobesxHas sHeprus. Touku pazBopora.

15. 3anaua Kennepa. ®@opma Tpaekropuu Tena. [lapamerp u skcueHTprcuTeT opouTsl. [lepuon ABHKEHUS.

16. Paccestaue yactun. [IpunensHoe paccrosaue. DhheKTHBHOE ceueHne pacCessHusL.

17. * CBoboaHbIe KoNeOaHus. BbIBOA U pelieHre ypaBHEHHs MaJIbIX KOJIeOaHuH. AMIUTUTYAA, a3a, 4acToTa, KOMIUICKCHAs
aMIUTUTYAA.

18. BeinyxneHHbIe Konebanus. BeiBoa 1 pemenne ypaBHeHHs Manblx konebanuii. Cirydaii rapMoHn4eckoi cuibl. Pesonanc. buenus.
19. Konebanus monekyn. [Toncuér creneneit cBo6obl. MckiroueHre NOCTynaTeIbHOro U BpallaTeIbHOTO IBMKEHHHA. THIib
KOJIeOaHUH IIIOCKUX M JIMHEHHBIX MOJIEKYIL.

20. * 3aryxatomue kojebanus. Cuna tpenus. [ToctyaupoBaHue U pelieHHe ypaBHEHHs MaJIbIX KoJeOaHUl. ATIEpHOIMUECKOe
3aTyxaHue.

21. Aurapmonunueckue konedanus. [Ipumepsl MOJETBHBIX CHCTEM U YPABHEHHUI.

[Mpumeuanue: *O0TMEUEHBI BOIPOCHI, BXOJIIHE B CIIMCOK BOMPOCOB «TEOPETHUECKOTO MHHIMYMA).

Bomnpocs! k sx3aMeny (5 cemectp)
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. [locrynare! Teopun oTHOCHTENBEHOCTH. [IpocTpancTBo Munkosckoro. UuTepsai. *
. BeiBoz 1 ananu3 npeobpazoBanuii Jlopenua.

. [IpeobpazoBanue ckopoctu. [IpenensHble ciay4an.

. Umnynee wactunpsl. Cuna. *

. Oneprus u ['aMmunbroHnan cBOOOIHON YacTUIB. *

. CKaJsIpHBIN U BEKTOPHBIM NOTEHIUAIIBI JJIEKTPOMArHUTHOTO TIOJIS.

. YpaBHEHHE IBIKECHUS YaCTUIIBI B DJIEKTPOMArHUTHOM T110JIe. *

. [ocTosiHHOE MM OJTHOPOAHOE AIIEKTPOMATHUTHOE TIOJIE.

9. JIBmKeHue B MOCTOSTHHOM OJHOPOIHOM JJIEKTPHYECKOM HIIM MarHUTOM Houe. *
10. /IBmw>xeHHE B IIOCTOSHHBIX OJHOPOIHBIX AJIEKTPUYECKOM U MArHUTOM IOJISX.
11. TIpeoOpazoBanus JlopeHnia s mosus. *

12. lHBapuaHThl MO, *

13. TlepBas napa ypaBHeHuit MakcBeia. *

14. Bropas napa ypasHeHuil Makcseiia. *

15. TINOTHOCTP U MMOTOK 3JEKTPOMArHUTHOM SHEPTUH. ¥

16. Boion 3axoHa Kynona.

17. DnexTpocTarudeckasi SHEPTHUSI CHCTEMBI 3apsIOB.

18. JIunoabHBIH MOMEHT.

19. 3akon buo-Cagapa-Jlamaca. *

20. MarHuTHBIA MOMEHT.

21. DReKTpocTaTUIecKOoe MoJie MPOBOTHIUKOB U JUIIIEKTPHKOB.

22. JIudnexkrpuueckasi IpOHUIAEMOCTb Cpeabl. *

23. ITocTOsIHHBIH TOK.

24. HamarHMueHHOCTD TeJla U MarHUTHAas! IPOHULIAEMOCTb Cpebl. *

25. KBasucranuoHapHoe MpHOJIMKEeHHUE.

26. [TpubnmxeHne MarHUTHOM ra30JHHAMHKH.

27. DNeKTpOMAarHUTHBIC BOJIHBI B BakyyMme. *

28. DIIeKTPOMArHUTHBIE BOJIHBI B IUDJIEKTPUKAX

[Mpumeuanue: *oTMeUEHBI BOIIPOCHI, BXOJSIIHE B CIHCOK BOIPOCOB «TEOPETHIECKOTO MUHUMYMa).
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Bormpocsr k sx3ameny (6 cemectp)

. Obnacte npuMeHeHUs KBaHTOBOH (u3uky. Ilepexo OT KBaHTOBOM K Kiaccuueckoil pusuke.

. OOBeKTHI, KOTOpBIE N3yYaeT KBaHTOBas (usnka. X XapaKTepUCTUKH.

. SIBneHus1, KOTOpbIe HE OOBACHAIOTCS C OMOIIBIO KiIaccuueckoi ¢pusuku. SIBnenue potordpexra. PoToHHAS TEOPHS CBETA.
. SIBneHwms1, KOTOpBIE He OOBICHSAIOTCS C MOMOIIBIO Kilaccuueckoit ¢pmsuku. Dddexr Komnrona.

. SIBneHus1, KOTOpbIE HE OOBSACHSIOTCS C OMOIIBIO Kilaccudeckoil pusuku. Onbir @panka-I'epia.

. Iudpakuus snekrponos. ['mnoresa e bpoiins. BomHoBoi naker.

. Ayanusm: BonHa — yactuna. [IpuHImn HeonpeaeaeHHOCTH.

. [leproueckne rpaHUYHBIE YCIOBHS TSI CBOOOJHOM YaCTHUIIBL.

. [MocTpoenue oneparopoB HU3NIECKUX BEIUUHH.

10. BonnoBast pynkuus. CTaTucTHYecKas TPAKTOBKA BOTHOBOH (DyHKIIHH.

11. KoMMyTaIiMOHHBIE COOTHOLIEHHUS JUIs ONEPaTOPOB (PU3NUECKUX BENUYUH.

12. CroiicTBa onepaTopoB GU3HMUECKUX BETHUHH.

13. CoOcTBeHHBIE (DYHKIIMU U COOCTBEHHbIE 3HAUECHUSI ONEPaTOPOB (HU3NUECKUX BENUYUH.

14. OnepaTopsl KOOPAMHATHI, UMITYJIbCA, YHEPTHH.

15. IlpocTeiimme 3ana4un KBaHTOBOI MexaHukH. Y paBHeHue Lllpeannrepa, 3aBucsinee OT BpEMEHH.

16. Ilpocreiine 3anaun KBaHTOBOI MexaHukH. CtannonapHoe ypaBHenue lllpeaunrepa.

17. IlpocTeiimue 3a1a4n KBAHTOBOW MeXaHUKHU. YacTHLa B IPOCTPAaHCTBE, CBOOOIHOM OT CHIL.

18. TIpocTeiiue 3a1a4n KBaHTOBOW MexaHUKHU. YacTHia B siMe ¢ 0ECKOHEYHO BHICOKUMH CTCHKAMHU.

19. TIpocTeiimue 3a1a4n KBAaHTOBOW MeXaHUKHU. YacTHa B PSIMOYTOJIbHOW OTEHIMAIBHOH siMe. JJUCKpeTHBIH creKTp.
20. IIpocTeiimue 3a1aun KBaHTOBOM MeXaHUKHU. YacTHLa B IPsAMOYToIbHON NOTEHIMaANIBHOU siMe. HerrpepbIBHBIN clIeKTp.
21. IIpocTeiimme 3a1a4u KBAaHTOBOW MeXaHUKU. [IpsIMOYTrobHBIA NOTEHIMAIBHBIN Oapbep.

22. OJHOMEPHBII TapMOHUYECKUI OCLUIIIATOP.

23. JIBW>KeHHEe YacTHILIbI B TI0JIe HEHTPAJIbHBIX CHUJI. 3a7jaya JIBIKEHHS ABYX Telsl. CBelleHHe K 33/1a4€ TPeX NepEeMEHHBIX.
24. JIBw>KeHHE YaCTHIIbI B TI0JIC IEHTPAJIBHBIX CUJI. Pa3aeneHue nepeMeHHbIX B CPEPUUECKIX KOOPJHHATAX.

25. JIBwKkeHHe 4acTHILbI B TI0JI€ EHTPAJIbHBIX CHUJI. 3aBUCUMOCTD BOJIHOBBIX (DYHKIIMH OT YTIJIOB.
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26. JIBrkeHHe 4acTHIIBI B TI0JIe IEHTPaJIbHBIX ciil. PajnansHoe ypaBHEHHE.

27. JIBW>KEHHE YaCTHIIBI B TI0JIC IICHTPAJIBHBIX CHJI. ACUMITOTHKA PaIUaIbHON YacTH BOJHOBOH (DYHKIIHH.

28. JIBmKkeHHe 4aCTHILbI B 1I0JI€ HEHTPAJIbHBIX CUI. J{BHXKEHUE B KYJIOHOBCKOM IIOJIE.

29. JIBW>KeHHE YaCTHIIBI B TIOJIEe IEHTPAJIbHBIX cril. Kitaccudukanus ypoBHe# SHEPTHii.

30. Teopus onepaTopa MOMEHTa UMITyJIbCA.

31. CpoiicTBa ornepaTopa MOMEHTa UMITYyJIbCa.

32. YcioBus 0JJHOBPEMEHHON U3MEPUMOCTH (PU3NUCCKUX BEINYHH.

33. YpaBHeHHE HENPEPHIBHOCTH IS IFIOTHOCTH BEPOSTHOCTH HAXOXKJICHHUS YaCTHILIBI B 33JaHHBIX KOOPIMHATAX.
34. [IpubnmxeHHbIE METOBI KBAHTOBOIM MeXaHUKH. Teopusi BO3MYIICHHs 0€3 BHIPOXKICHHS YPOBHEH SHEPTH.
35. [IpubnmxeHHbIe METOABI KBAHTOBOI MeXaHUKH. Teopusi BOSMYIIEHHS IPH HAJTMYHU BBIPOXKIEHHUS YPOBHEH SHEPTUil.
36. [IpubnmxeHHbIE METOBI KBAHTOBOIM MEXaHUKH. BapualliOHHbIH TPUHIIMII.

37. IlpuOnukeHHBIE METO/Ibl KBAHTOBOM MeXaHUKU. MeTo KaHOHUYECKHX IIpeoOpa3oBaHuil.

38. Teopus npencrasnenuii. Koopaunataoe npeacraBieHne.

39. Teopus npeacTaBiIeHUH. DHEPreTHYECKOE PEJCTaBICHUE.

40. Teopus mpencraBieHnii. IMmmynbcHOE mpeacTaBIeHAE.

41. Teopus npencrasineHuil. Cko6ounble 0003HaueHus Jlupaka.

42. Teopus npexacraBieHuid. [ToHsTHE 00 YHUTAPHBIX IPEOOPA30BAHUSAX.

43. Teopus npexacrasnenuid. [Ipencrasnenne [lpenunrepa.

44. Teopus npexacrasinenuid. [Ipeacrasnenue I'eiizenbepra.

45. Teopus npexacrasienuid. [Ipeacrasnenue Jupaka (IIpencraBnenne B3auMoieiicTBUs).

46. [IpencraBnenue gucen 3amnoHeHus. OmepaTopsl posKIeHNUS, YHIUTOKEHUS, YUCIIA YaCTHUIL.

47. HaxoxJeHHe 3HePreTUIeCKOro CIeKTpa rapMOHUYECKOI0 OCLMILIATOPA B [IPEACTABICHUH YHUCET 3aII0JIHEHUSL.
48. HaxoxxJeHne BOJTHOBBIX (DYHKIMH rapMOHHYECKOTO OCHMIUIATOPA B MPEICTABICHUN YHCEI 3aII0THEHHS.

49. HaxoxJeHe 3HepreTUIeCKOro CIeKTpa aHrapMOHUUECKOT0 OCILMIIIATOPA B IPECTABICHUH YUCET 3aII0JIHEHUSL.

Bomnpocs! k sk3ameny (7 cemectp)
IIpenmer u 3anaun TJ] u ctaTucTHYECKOH Qu3ukm™.
Hynesoe Hauano TI*. YpaBHeHUS cOCTOSHUA™.
IepBoe Hauano TJI*.
TermnoemkocT*, Tepmudeckue K03GGUIUESHTHI.
OcHosHble T/I nporecchl U UX ypaBHEHUS ™.
CroBecHble (GOpMyIUPOBKH 2-ro Havana T/I.*
DHTponHs*, Mepexo]] OT IMIUPHIECKON SHTPOIHHU K a0COTIOTHOH.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.
OcHoBHoe ypaBHeHue T/ U cieACTBHS U3 HETO*.
. Beraucnenue surponun®*. Teopema ['n66ca.
. Bropoe nagano T/l mist HeoOpaTHUMBIX TIPOIIECCOB™.
. Tpetse Hauano T/]*u cneacTBUS U3 HETO.
. IMuxn Kapuo*. Teopemsl Kapuo*.
. Tl moTeHmansl NpoCTOi CUCTEMBI*.
. T/] moTeHIuansl CUCTEM C IEPEMEHHbBIM YHCIIOM YacTHUII.
. MeToa KpyroBbIX IPOLECCOB.
. O6uiue ycnosus T/ paBHOBecus*.
. YcnoBust paBHOBecHs! IBYyX(a3HOi OTHOKOMIIOHEHTHOW CHCTEMBI.
. YcnoBusl ycTOWYMBOCTH paBHOBeCHs OJHOpoaHOM cuctemsl. [Ipuniun Jle -lllatense bpayna.
. XuMHYecKoe paBHOBECHE B OJHOPOIHOI CHCTEME.
. PaBHOBecHe rereporenHsix cucteM. [IpaBuio a3 ['nodoca.
. Kimaccngukanus ¢a3oBbix mepexonop*.
. Ypasuenue Knaneipona-Knay3uyca.
. YpaBHeHus DpeHdecTa.
. OCHOBHBIE ITOCTYJIAThI KJIACCUYECKOH CTATUCTHKU™.
. YpaBHenue JIlnyBums*.
. OcHOBHBIE IOCTYNIAThl KBAHTOBOM CTAaTHUCTHYECKOH (u3nku. MaTpuia IIOTHOCTH.
. YpaBuenue HelimaHa.
. MUKpOKaHOHHYECKOE pacripeesicHue™.
. TepmoanHaMHYeCKHU CMBICIT TAPaMETPOB MUKPOKAHOHHYECKOTO PacIpeieIeHHS.
. Kanonnueckoe pacnpenenenue®.
. TepmoarHaMHYeCKHU CMBICIT TAPaMETPOB KAHOHUYECKOTO PacIpeeIeHusl.
. Pactipenenenue MaxcBenna u MakcBesuia-bonbumMana.
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34. Teopema 0 paBHOpacHpeAeICHUH CpeJHel KHHETHUYECKOH PHEPTHH IO CTETICHSIM CBOOO/IBI.

35. Teopema o Bupmare.

36. bosbl1oe KAHOHUYECKOE pacIpeieeHue™.

37. TepMOJMHAMHYECKHIA CMBICIT TTAPAMETPOB OOJIBIIOT0 KAHOHHUYECKOTO PACTIPEICIICHHSL.

38. Tepmoaunamuyeckas skBuBasieHTHOCTS MKP 1 KP.

39. Tepmoaunamuueckas s5kBuBaieHTHOCTS KP 1 BKP.

[Mpumeuanue: *0TMeUeHB! BOIPOCHI, BXOJSIIME B CIIHCOK BOIIPOCOB «TEOPETHYECKOTO MUHIMYMay.

6.4. Kputepuu oneHuBaHus

Kpurepuu onenusanus (4 cemecTp):

3amaHus K IPaKTHYECKUM 3aHATHAM CTYICHTHI BEITONHIIOT B TCUCHHAE CEMECTPa Ha MPAKTHYESCKUX 3aHATHAX U IoMa. 3a71a4n
CTPYIIUPOBAHBI 110 TEMaM MPAKTHYECKHUX 3aHATHI. B TeueHne cemMecTpa CTy[EHT HODKEH CAATh OTYET MO Kaxkaoi Teme. OTder 1o
TeMe CUUTACTCS CIaHHBIM BOBPEMsI, €CIIH OH CJIaH B TCUCHUE MECSIA TT0CIIE H3yYEHUS TEMBI Ha PaKTHYECKOM 3aHATHH. OTdeT
HozIpa3yMeBaeT pelleHHe 3aa4 U3 MPeI0KSHHOTO CITICKA 33/1ad M YMEHHE OOBACHUTH XOJ[ PeIIeHuUs 1-2 3a1a4 U3 TeMBL
MakcumanbHbIi 6ai1 3a ciauy Beex TeM — 42 6amnoB. MakcuManbHbIH 6ai 3a moceleHye JeKIMOHHbIX 3aHATUHI — 6 0aJuIoB, 3a
MOCeTIeHNe MPaKTUIEeCKUX 3aHATHH — 3 Oana.

Kpurepun onennBanus:

XapakTepucTHKHU O0TBeTa basl

Perrero > 80% 3amau, Tema caHa BOBpeMs. 6-7
Pemeno >80% 3amau, Tema cana He BoBpeMsl. 3-5
Permieno <80% 3amau, TeMa cjana He BoBpemst. 1-3
3aga4u He peneHsl O

Taxke B TeUEHHE CEMECTpa MPOBOIUTCS OJIHA KOHTPOJIbHAsE paboTa 1Mo pazaenaM «YpaBHEHUS JBIKCHUsD» U «3aKOHBI COXPAHCHHUS.
Ha koHTpoJIbHO# paboTe CTYIEHTY MpeyiaraeTcs peinTh 3 3a1a4n. MakCuManbHbIH 6alil 32 KOHTPOJIbHYIO paboTy — 9 GaylioB.

Kpurepun oueHuBaHus:

XapakTepucTHKHU O0TBeTa basl

[IpaBuibHO U C MOSCHEHUAMU pEIIEHBI TPH 3a7a4u 9
Pemiens! Tpu 3a1a4u, HO €CTh OIMOKH 8-7
[IpaBuibHO U C OSACHEHUSMH PEIICHBI JIBE 3a/1a4u 6
Pemens! aBe 3amaun, HO €CTh ONIMOKK 5-4
[IpaBunbHO pemiena ojHa 3a1a4a 3

YacTruHO perieHa ojiHa 3a1a4a 2-1

Takum o6pa3zom, 3a paboTy B ceMeCTpe CTyJEHT MOXKET MOTyIUTh MakcuMyM 60 GaiioB.
DK3aMeH NMPOXOAUT B MMCbMEHHO-YCTHOH (popMme 1o Ouneram. B Ouiiere aBa TeopeTudeckux Borpoca (oJuH U3 6a30BOro ypoBHs,
BTOPOI — U3 MPOJIBHHYTOT'O YPOBHS) M OJHA 3a/1a4a. MaKkCHMaIIbHbIH 0aint 3a OTBETHI Mo OmreTy — 40 6aios.

Kpurepun onieHUBaHUSL:

XapakTepucTHKU oTBeTa banst

OtBetm Ha 06a Borpoca OuieTa, BOCIPOU3BEIs COOTBETCTBYIOIINE MaTeMAaTHYECKUE BBIKIAIKH U JIOTHUECKHE PACcCyKICHU, 3a/1a9a
MOJHOCTBIO PEIlIeHa, CTYACHT NPaBUIbHO 0OOCHOBBIBAET MPHUHATHIE pellieHus. Bo3MOKHbI HecylnecTBeHHbIe omuoku. 35-40
CTyzmeHT TBepIO 3HAET MaTepHal, TPAaMOTHO H IO CYIIECTBY M3JIaraeT ero, HO IIPH 3TOM JOIYCKAIOTCs HerpyOble OIIMOKH P BBIBOJIE
(GbopMyI U pelleHNH 3alaull WIN OTCYTCTBUE HEKOTOPHIX AJIEMEHTOB BhIBOJA. 25-35

3HAeT «TEOPETUIECKHH MUHUMYM», T.€. OTBEYaeT Ha BOIIPOC 0A30BOr0 YPOBHS M 3HAET OCHOBHBIC IOHSTHS, COOTHOIICHUS (6e3
BBIBOZI4), HA3BaHKHE U (PU3MYECCKUI CMBICI BEJTMUYHUH I10 JPYTrHM Borpocos Ouinera. 10-20

He MoxeT oTBeTHTH Ha Bompoc 6a30Boro yposHs 0

Ecnu ctyneHT 3a Bpemst paboThI B ceMecTpe Habpait 55-60 6aioB, OH 0CBOOOXKIASTCS OT PEIICHNUS 3aJa4u Ha SK3aMeHe.

Ecnu cTyneHT 3a Bpemst paboThI B ceMecTpe Habpas MeHee 25 6aiioB, Ui Hero 9K3aMeH MPOXO/INT B JBa JTara.

Ha nepBom aTane cTyneHT BoimonHseT TecT u3 10 Bompocos. [IpogomkurensHOcTh — 20 MunHyT. CozlepKaHue TecTa ONpeaesseTcs
CIIEIYIOUIMM 00pa3oM:

Ne ni/m KonTponupyemsie pazaenst Ko-Bo BOIIPOCOB TOPOTOBOTO YPOBHS
1 YpaBuenwust nmxenus 6
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2 3akoHbI coxpaHeus 3
3 Kone6anus 1

Kpurtepuu olieHMBaHUsI: KaXKAblil MPaBUIIBHBINA OTBET — 3 Oayuta. MakcumainbHoe KoiudecTBo 6amutoB — 30. UToOb! TecT ObLT 3auTeH,
CTYIEHT JIOJDKEH JIaTh NIPaBUIIbHBIC OTBETHI 110 KpaiiHell Mepe Ha 6 BonpocoB u3 10.

HToroBsii 6ait paccuuthiBaeTcs o Gopmyne S=S1+S2, rae S1, — 6amisl, B TeYeHUE ceMecTpa, S2 — Oaibl, OTydeHHbBIC Ha
JK3aMeHe, S — UTOTOBEII OaI.

Kputepuu OleHUBaHUs IK3aMeHa:

[0-50] 6amtoB — HeymoBIeTBOpUTEIBHO; [51-70] — ymoBmerBopurensHo; [71— 90] — xoporo; [91-100] — otaugro.

Kpurepun ouenuBanus (5 cemectp):

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUI U NPAKTHYECKUX HABBIKOB IPOM3BOAMTCS HA MPAKTHUECKHUX 3aHATUSAX B BUJIE
KOHTPOJILHOI PabOTHI, a TAkKe B BUJIE OTYETOB 10 TEMaM IPAKTHIECKHUX 3aHATHI, KOTOPBIE CaeT CTYJCHT B TedeHHe ceMecTpa. OTder
0JIpa3yMeBaeT CaMOCTOATENIFHOE pellieHHe 3a1a4 1o qucuuruinie. KonrponbHas pabota mpoBOAUTCS Ha MPAKTUYECKOM 3aHSTHH B
TeueHne 45 MUHYT, II0 HECKOJIBKAM TeMaM NPaKTUYECKHX 3aHATHH. Ha KOHTpOJIBbHON padoTe CTYACHTY IpeIaraeTcsl peluTh IBe-TpH
MIPOCTHIX 33/1a4H 10 MpeabIIyIM TeMaM. HoMep BapraHTa KOHTPOJIBHBIX 33JJaHUH Ha3HAYaeTCs MPEToIaBaTeIeM.

ATTecTanioHHas OI[CHKA CTABUTCS HA OCHOBE OATIbHO-PEHTUHTOBON CHCTEMBI:

1. Mocemenue nexiuu: 0.5 6ama, B cymme 10 8§ 6ayuios;

2. KoncnekT nekuuu: 1 6ami, B cymme 1o 16 6amios;

3. IMocemenne npakruyeckoro 3ansatus: 0.5 6amwia, B cymme 10 4 0aiios;

4. CaMocTOATENIFHOE BBITIOJIHEHUE JOMAIIHETo 3aaanus: 1-3 6amna, B cymme 1o 31 Gana;

5. Pemienue 3a1a4 KOHTPOJIBHOM paboThl: 1-3 Gama, B cymme 10 9 6asuioB 3a ceMecTp;

6. M3ydeHue eKIMOHHOro MaTepuaa: 2-8 6ayuioB 3a riiaBy (paszein) B 3aBUCUMOCTH OT 00bEMa U CII0KHOCTH, B CyMMe J10 32 0aJuioB.

CymMma 6asioB COOTBETCTBYET CICIYIOIIMM OLICHKAM M YPOBHSIM OCBOCHHS [IPOBEPSIEMBIX KOMIIECTCHIIUI:
0-39 — HeynOBIIETBOPUTENILHO (HEAOCTATOYHBII YPOBEHB),

40-59 — ynoBneTBopuTeNbHO (0a30BbIi YPOBEHB),

60-79 — xopo1o (cpenHui ypOBEHb),

80-100 — oTyiu4uHO (BBICOKUH YPOBCHB).

Kpurepun oneHuBaHHs KOHTPOIBHOH PaOOTHI:

1. [IpaBUIILHO U C TIOSICHEHUSIMU PELICHBI BCe 3a1a4u — 3 Oasuia (BBICOKHIT YpOBEHb KOMITIETEHIIHIA),

2. 3amauu pelieHbl ¢ HeOOMbIIMMHE OlHOKaMu — 2 Oaia (CpeiHUi ypOBEHb KOMIICTEHIHA),

3. Pemiena nosjoBUHA 3aj1a4 WK 33J]a4¥ PELICHbI HANOJIOBUHY — | Gasut (6a30BbIi ypOBEHb KOMIIETEHIIHIA),
4. Pemenwnit HeT — 0 GaiioB (HEAOCTATOYHBIN YPOBEHb KOMIIETECHITHH ).

Kpurepnn onjeHHBaHHs OTBETa Ha YK3aMEHE:

1. OtBetun Ha 06a Bonpoca Guera, BOCIPOU3BES COOTBETCTBYIOLINE MaTEMaTUIECKUE BBIKIAAKHU U JIOTHUECKHE PAcCyXJICHUS,
PELIrIT 331a9y MOJTHOCTBIO, MOXKET TOSICHUTH PELIeHNe; BO3MOXHBI HECYIIECTBEHHBIE OIIMOKN — 25-32 Oaiuta (BEICOKHI YpOBEHb
KOMITETCHIIUH ).

2. TBépmo 3HaeT MaTepHal, rPaMOTHO H 0 CYLIECTBY U3JIaraeT ero, Ho IpU 9TOM JOIYCKAIOTCs HeTpyOble OMIHMOKH WITH NPOOEIB IpU
BBIBOJIE (DOPMYII U pelIeHUN 3a1aun — 15-24 Ganna (cpeaHuil ypoBeHb KOMIIETECHIUI).

3. 3HaeT «TeopeTHIECKUH MUHIMYM», T.€. OTBEYaeT Ha BOIPOC 0a30BOTO YPOBHS M 3HAET OCHOBHBIE MTOHATHS, COOTHOIICHHS (0e3
BBIBOZI4), HA3BaHHE U (PU3MYECCKHUI CMBICI BeTUUUH — 5-14 GamioB (6a30BbIi YpOBEHb KOMIICTCHIIUH ).

4. He MOXeT OTBETUTDH Ha OOJBIIMHCTBO BOMPOCOB 0a30Boro ypoBHs — 0-4 Oainta (HeJOCTaTOUHBIN YPOBEHb KOMIIETSHITH).

BOHpOCLI (TEOPECTUYECKOI0O MUHUMYMay» UCIIOJIB3YIOTCA Ha CAA4Y€ WM MEPpeCaavue 3K3aMEHa, €CJIN CTYACHT HEC MPECTECHAYCT HAa OLICHKY
BBILIC, YEM «YOOBJICTBOPUTCIBHO.

Kpurepun onienusanus (6 ceMecTp):

Texymuii KOHTPOJIb TEOPETUISCKUX 3HAHUH U IIPAKTHICCKUX HABBIKOB MPOU3BOMUTCS HA MPAKTHIECKUX 3aHATHIX B BUIE
KOHTPOJIBHBIX PaboT, a TakxKe B BUAE pabouyux TeTpaaeH 1o TeMaM MPaKTHIEeCKUX 3aHATHH, KOTOPBIE CAET CTYACHT B TEUCHHE
cemecTpa. Homep BapraHTa BBITOTHCHUSI KOHTPOJIBHBIX 3a1aHHIT HA3HAYAETCS MPETIOIaBaTelIeM.

CTyneHT IomycKaeTes K ciade 9k3aMeHa B KOHIIE CeMecTpa [PH YCIISITHOM BBIMIOJIHEHHH MIPAKTHYECKHUX 331aHMi. DK3aMeHAIHO HHAs
OLICHKa CTABUTCS Ha OCHOBAHMH MHUCHMEHHOTO M YCTHOTO OTBETOB I10 9K3aMEHALIHOHHOMY OMIIeTy.
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OK3aMEeHAMOHHBIA OMIIET COAEPKUT JIBa TEOPETUUECKUX BOIpoca U 3a1auy. CTyIeHThl, KOTOPbIE YCIEUTHO OTYUTAIUCH B TEUCHUE
ceMecTpa O PEUICHHBIX 3a7a4yax 110 TeMaM MPAKTHYECKUX 3aHATHH U3 MPEUI0KEHHOTO CITHCKA 33]]a4 B METOJJMUYECKUX YKA3aHHSIX K
KypcCy, 0CBOOOXKIAI0TCA OT 3-T0 BOIpoca B OuiieTe (T.€. pelleHus 3a/1aun).

Ha sk3amMeHe CTYJICHT MOJIydaeT OLICHKY «YAOBJICTBOPUTEIBLHOY» B CIydae YCICUIHOM CAaYl «T€OPETHYECKOTO MUHIMYMay, KOTOPBIi
BKJIIOYAET: 3HAHUE OCHOBHBIX TIOHATHH, Ha3BaHNE U (PU3MYECKHI CMBICI BEJIMUMH, BUJ OCHOBHBIX paclpe/ieIeHHi U COOTHOIICHUH
(6e3 BBIBOIA), OIIpEEIIIEMbIX BOIIPOCOM OMIIeTa.

O1eHKa «XOPOIIO» — CTYJCHT TBEPAO 3HACT YUeOHO-TIPOrPAMMHBINH MaTepHall, TPAMOTHO U T10 CYIIECTBY M3JIaraeT €ro, HO IPH 3TOM
JIONTYCKAIOTCSl HErpyOble OMIMOKY ITPH BBIBOJIE (POPMYJI HITH OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBOJIA.

O1eHKa «OTIUYHO» — CTYACHT JIOJDKEH MPOJEMOHCTPUPOBATh OTIMYHOE 3HAHUE MaTepHala, KaK JICKIIMOHHBIX 3aHSATHH, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSATENIbHOE 00y4YeHHUe, OTBETHB Ha 00a Borpoca OuiieTa, BOCIIPOU3BE/sl COOTBETCTBYIOLINE MATEMAaTHYECKUE
BBIKJIAJIKH U JIOTHUECKUE PACCYKICHHS, 3a/1a4a TIOJDKHO OBITh MOJHOCTBIO PEICHA, CTYJCHT MPaBHILHO 00OCHOBBIBACT MIPHUHSATHIC
peleHus.

Kpurepun onennBanus (7 cemectp):
Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUI U TIPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKUX 3aHATHIX B BUIE
KOHTPOJILHOW paboTHI, a TAaKKe B BUAE OTYETOB MO TEMaM IPAKTHUESCKUX 3aHATHH, KOTOPBIE CTYAEHT ClIAaeT B TEUYCHHE CEMeCTpa.

1. IToceeHue JIEKIUOHHBIX 3aHATHIA. MaKCUMAabHBIH PEUTHHTOBBINH 0a/T=6.

2. Ipaktuyeckue 3aaanus

2.1 TlocemieHne MPaKTUIECKUX 3aHATHNA. MaKCUMAJIbHBIH PEHTHHIOBBIN 0aT=3.

2.2 Cnaua 3agay no teme «IlepBoe Hauano TepMoOAMHAMUKHU. TeII0EeMKOCTEY». MaKkCUMalIbHBINA peHTUHTOBBIN OaiT=7.

2.3 Cnaua 3a1a4 1o teme «BTopoe Hauayio TepMoUHAMHUKH. Bhruucienne sHTponuny. MakcuMalbHBIH peHTHHTOBBIH Oayur=7.
2.4 Cnaua 3aa4 1o teMe «MeTobl TEpMOJIUHAMUKIY. MaKCUMaJIbHBIN pEHTHHIOBBIH Gain=7.

2.5 Cpaua 3agad o TeMe «PaBHOBecHe U yCTOMUNBOCTh TEPMOJUHAMUYECKUX cucTeM. Da3oBbie epexoap». MakcuMaabHbBIT
PEeHTHHIOBBIN Oan=7.

2.6 Cnaua 3a1a4 o teme «O0IIue METO bl PABHOBECHOM CTATUCTHYECKON MEXaHUKH». MaKCUMabHbIH PeUTHHIOBBIH Oai=7.
2.7 Cnaua 3ana4 o teme «PaBHOBecHbIe aHcamOnu. KanoHndeckue pacnpeneneHus». MakcCUMasIbHbIH peUTHHIOBBINA 0ai=7.
3. KonTponbHas padora o Teme «Hadana u MeTo1er TepMOaHAMUKI) . MaKCHMaIbHBIA pEeUTHHTOBBIN 0aiin=9.

Uroro: 60 Gamios

OTueT 1o 3ajjauaM Moipa3yMeBaeT pelleHHe 3a1a4 U3 NPEAJIOKEHHOTO CIMCKa 33/1a4 K JUCLUILIMHE U YMEHUE OOBSCHUTH XO/T
pemenus 1-2 3agay U3 TEMBI.

CTyneHT nojy4aer:

7—6 6ayuIoB B TOM Cilydae, eciu pemeno >80% 3a/1ad, cTyAeHT OOBSICHSET pellieHne 3a1ad, TeMa ClIaHa BOBPEMS;

5-3 Gamnos, eciu pemeno >80% 3aaay, CTYACHT OOBSCHSAET pEIlICHHE 3a/1a4, TeMa CllaHa HE BOBPEMS;

3-1 6am1, ecim pemeno <80% 3a1ad, CTYAEHT OOBACHSET PElIeHHe 3a1a4, TeMa C/IaHa He BOBPEMSL.

Ha xoHTposbHO# paboTe CTyAeHTY mpeiaraeTcs peluTh Tpy 3a1a4u. KoHTposibHast paboTa, BBITOJHEHHAS CTYICHTOM, OIICHUBAETCS
1o 9-Tu GaTbHOM IITKaJe, PYKOBOJICTBYSCH IPH ATOM CIICTYIOIIUME KPUTCPUIMHE:

CTyzeHT nojyJacT:

9 6aiI0B, eCiH MPABUILHO U C MOSCHEHUSIMU PEIICHBI TPU 3a1a4H;

8-7 6autoB, €CITH PEIICHBI TPH 33a4H, HO €CTh OLIMOKHY,

6 6aIIOB, €CITH TPABUIILHO U C TOSICHEHUSIMHU PEIIICHBI IBE 3a1a4H;

5-4 Gana, eciiu peleHsl B¢ 3a/1a41, HO €CTh OIINOKH;

3 Gasuta, eciiu pelieHa oJlHa 3a/1aya;

2—1 Gas1, eci YaCTHYHO pellieHa OJ[Ha 3ajava.

Ecnu ctyneHT 3a Bpems paboThl B ceMecTpe Habpai 55—60 6an1oB, OH 0CBOOOKAASTCS OT PEIEHUs 3aaul Ha SK3aMeHe.

Ecnu ctyneHT 3a Bpems paboThl B ceMecTpe Habpasl MeHee 25 6anioB, Al Hero 9K3aMeH MPOXOJINT B Ba sTana. Ha nepBom stame
CTYZEHT BbIIONHsET TecT U3 10 Bonpocos. Kaxxplii paBuibHbIi 0TBET oLeHUBaeTCA B 3 6auia. YToObI TeCT ObLI 3a4TEH, CTYIEHT
JIOJDKEH J1aTh MIPaBUIIbHBIE OTBETHI 110 KpaiiHel Mmepe Ha 6 BonpocoB U3 10. Ha BTopoMm 3Tamne cTyJeHT 0TBe4aeT Ha BOIPOCHI
9K3aMEHALOHHOTro OuieTa.

DK3aMEHAIIMOHHBIH OMJIET COACPIKUT JIBa TEOPETUUECKUX BOIIPOCA U 33/1a4y.

3a OTBET 10 9K3aMEHALUOHHOMY OMJIETY CTYAEHT HOIy4aeT:

40-35 GamoB, eciii OH JEMOHCTPUPYET OTIMYHOE 3HAHUE MaTepHaa, KaK JICKIIMOHHBIX 3aHATHUH, TaK ¥ TEM, BLIHOCUMBIX Ha
CaMOCTOsITENbHOE 00y4YeHHUEe, OTBETHI Ha 00a BOIIpoca OUIIeTa, BOCIPOU3BEs COOTBETCTBYIOIIUE MATEMATUUECKUE
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BBIKJIAJIKH U JIOTHYECKHE PACcCyXKICHNU, 3a/1a4a MOJTHOCTBIO PElIeHa, CTYJICHT MPaBHIBHO 00OCHOBBIBACT PEIICHHE.
35-25 GamoB, ecii CTYACHT TBEPJIO 3HACT YUeOHO-TIPOTPaMMHBIN MaTepHuall, FPaMOTHO H IO CYIIECTBY U3JIaraeT ero, HO MPH 3TOM
JTOMTYCKAIOTCSI HETpyOble OMIMOKH NPH BBIBOJIE (HOPMYJ U PEIICHUH 331a41 WM OTCYTCTBYIOT HEKOTOPBIX DJIEMEHTOB BBIBOJIA.

25-10 0ansIoB, eciu 3HaeT «TEOPETHUECKHI MUHUMYM», T.€. OTBeYaeT Ha 0a30BbIH BOMPOC U 3HAET OCHOBHBIC MOHATHSI, COOTHOIICHHUS
(Ge3 BBIBO/IA), HA3BAHUE U CMBICI (PM3HMUECKUX BEJMUUH I10 JPYTUM BOIIpocaM OuiieTa.

ABTOMaTHuecKas OlleHKa "y0BIETBOPUTEILHO" BhICTaBIsIeTCs 3a 51-60 6aioB (Oaibl TEKyLEH aTTecTalum).

Hroropas onenka "oTinuHo" BeicTaBisgeTcs 3a 91-100 6anos;

Hrorosas orenka "xoportio" BeicTaBisiercs 3a 71-90 6amos;

HToropas oueHKa "yl10BIETBOPUTENLHO" BhICTaBIsIeTCs 3a 51-70 6annos,;
Hrorosas orieHka "HeyJOBICTBOPUTENILHO" BhIcTaBIsieTcs 3a 0-50 Oaios.

7. YHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOJAY JIS)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHasi TATEPaTypa

ABTOPBI, COCTaBUTENIN 3araBue W3narensctBo, ron| Pecypc
JI1.1 |Jlanpay JI. M. Kpatkuii kypc obuieit ¢pusuku. MexaHuka u MonexyssipHas ¢pusuka: [Mocksa : Hayka, 3BC
MoHoTpadus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)
JI1.2 [Pymep IO. b., PeiBkun | TepMmonuHaMuka, cTaTHCTHYECKas (PU3UKa U KMHETUKA: ydeOHOe Mocksa : Hayka, 3BC
M. 1I. nocobue 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.3 |Tepneuknii 5. IT. Cratucrudeckas pusuka: yueOHOe Tocodue Mocksa : Briciias 9BC
(https://biblioclub.ru/index.php?page=book&id=482849) mkona, 1973
JI1.4 |bazapos U. I1. TepmoamHaMuka: yaeOHHUK IJIsl CTYISHTOB By3a Mocksa: Beicias
mkoJa, 1983
JI1.5 |barerun B. B., COOpHHMK 33/1a4 110 3JIeKTPOAMHAMHUKE: yueOHOoe ocobue st By3oB |Mocksa :
Tonteirun U. H., ®dusmarrus, 1962
Bbpenos M. M.
JI1.6 |JTanpay JI. A., JIudmun | Teopernueckas ¢pusuka. T. 1 : Mexanuka: B 10 Tomax : yueOHOE Mocksa : Hayka,
E. M. mocobue it HU3UUECKUX CIICIUATIBHOCTEH YHUBEPCHTETOB 1988
JI1.7 |lamuuxwuit B. M., 3amauu 1o KBaHTOBOM MexaHHKe: ydyeOHoe mocobue st ¢pusndeckux |Mocksa : Hayka,
Kapnakos b. M., Koran |cnenmansHOCTEH By30B 1981
B. 1.
JI1.8 |JTannay JI. ., Axuezep |Kypc obmieit pusnku. MexaHuka 1 MOJICKYJIsIpHas (pU3HKa: Kypc Mocksa : MI'Y, 9BC
A W, JInpumn K. M. [nexumit 1962
(https://biblioclub.ru/index.php?page=book&id=494677)
JI1.9 |daBsinoB A. C. KBaHTOBasi MexaHHKa: MOHOTpadHs Mocksa : Hayxka, 9BC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
JI1.10 |JTanpay JI. ., JTudummn [ Teopernueckas ¢pusuxa. Tom 3. KBaHTOBas MexaHuKa Mockaa : 9BC
E. M., ITuraesckuii JLIL. [ (HepenstuBucTCcKas Teopus): yuebHoe ocodue W3narensckas
(https://znanium.com/catalog/document?id=369173) ¢bupma "duzuxo-
MaTeMaTH4YecKast

muteparypa” (OU
3MATIINT), 2016
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.11 |Jlanpay JI. A., JIudmun | Teoperudeckas ¢pusuxa. Tom 2. Teopus noss: yueOHoe nocobue Mocxksaa : 9bC
E. M., ITuraesckwuii JLIT. | (https://znanium.com/catalog/document?id=369175) W3natenbckas
¢upma "dusuko-
MaTeMaTHyeckas
nureparypa" (OU
3MATIJINT), 2018
JI1.12 |Jlanpay JI. A., JIudmun | Teoperudeckas ¢pusuxa. Tom 1. Mexanuka: yueGHoe nocobue Mocksa : 9BC
E. M., ITuraesckwuii JLIT. | (https://znanium.com/catalog/document?id=369177) W3natenbckas
¢upma "dusuko-
MaTeMaTH4yecKas
nmutepatypa" (OU
3MATIJINT), 2018
JI1.13 |baterun B. B., COOpHHUK 33j1a4 110 IEKTPOMHAMHKE U CTICIHATBHOM TeoprH Camnkr- [letepOypr 9BC
Tonteirun 1. H. OTHOCHUTEIBLHOCTHU : Jlans, 2022
(https://e.lanbook.com/book/210440)
7.1.2. JlonoHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTETHN 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 [CokomnoB A. A. BBezneHue B KBaHTOBYIO MEXaHUKY: MOHOTpadus Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) Odusmarrus, 1958
J12.2 3aga4y 0 TEPMOAUHAMUKE U CTAaTUCTUYECKON (U3UKe: HaydHas Mocksa : Mup, 9BC
JTUTEpaTypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)
J12.3 |OnbxoBckuit U. U. Kypc Teoperrueckoii MexaHuKH [yt GU3UKOB: yueOHUK 171t By30B  |Mocksa :
UsnarenscTtBO
MI'Y, 1978
J12.4 | Tepneukuii 4. I1., DNeKTpoJrHaAMUKa: yueOHoe nocodue Mockaa : Beicmas 3BC
Pei6akos 1O. I1. (https://biblioclub.ru/index.php?page=book&id=492478) mkona, 1980
JI2.5 |brnoxwunnes /1. U. OCHOBBI KBaHTOBOW MEXaHUKH: yaeOHOe mocobne Mockga : Hayxka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976
JI2.6 |CuByxun /1. B. OO6mwuit kypc ¢pusuku: yuebHoe nocobue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=82995) ®usmariut, 2006
JI2.7 |Bpenos M. M., Kiraccuaeckast anexrpoanHamMuka Cankrt- [letepOypr 9BC
PymsHues B. B., (https://e.lanbook.com/book/210194) : Jlans, 2022
Tonterrun U. H.
JI2.8 |Ancensm A. 1. OCHOBBI CTaTUCTHYECKON (PU3UKHU U TEPMOANHAMUKH Cankr- [lerepoypr | 39BC
(https://e.lanbook.com/book/210215) : Jlaus, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |3apesuna A. C., Jlanmma |Pacmpenenenus ['m66ca, MakcBemna, Bonmpimana: MeToanaeckue YensOUHCK :
A.B. yKa3aHUS YenstOuHckui
roCyJapCTBEHHBII

ynusepcuret, 2009

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

€]

http://e.lanbook.com/

Jlanb [DnexTpoHHBIH pecypc] : 3nekTpoHHO-O0ubaroTeuHas cucrema (3bC) / uznarenscrso Jlans. — URL:

92

YHuBepcuTeTCKast ONOIMOTEKa OHIalH [ DNeKTPOHHBIN pecypc] : ANeKTpOHHO-0nOmoTewHas cuctema (O6C) / OO0
Hupexrmenna [Tabmumuar. — URL: http://biblioclub.ru/
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https://biblio-online.ru

IOpaiit [DnexTpoHHbIH pecypce] : anekTpoHHO-0ubanoTeunas cucrema (ObC) / uznarensctBo HOpaiit. — URL:
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D4 [Znanium.com [DrexTpoHHbI pecypc] : aIeKTpoHHO-0ubamoTeunas cucrema (OBC) / HayuHo-u3naTensCKkuii HeHTp
HNH®PA-M. — URL: http://znanium.com/

35 |eLIBRARY.RU [DnexTpoHHslil pecypce] : anekTpoHHas 6ubanoreka / Hayu. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHii

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IIpodeccnonaibHbie 6a3b1 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DrekTpoHHbI KaTanor HayuyHoi OubmroTeku Yenl'Y [DnekTponHsId pecype] : 6a3a manubix / Yens6. roc. yH-T. — URL:
http://library.csu.ru/ru/ - Yensibunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. arri. — Pesxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHTETA. —
TeKcT : 2IEeKTPOHHBIN.

3. Web of Science : mynpTHIHCIMIUITMHAPHAS pedepaTuBHas 0a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxum poctyna: s
3apeructpup. nonb3osareneit Uenl'V. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pepepaTuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — I3. auri. — Pexwum gocryma: st
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 3MeKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http:/link.springer.com/ — 5I3. anrs. — Pexxum ocTyma: Uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 37MeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

JInis peanuzanyy JUCHUIUIMHBI UCTIONB3YIOTCS YUeOHbIE ayJUTOPUU JULS IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIA, CEMUHAPCKOTO
THUIA, TPYIIIOBEIX 1 HHAWBHIYaIbHBIX KOHCYIBTAINH, TEKYIIET0 KOHTPOJISA U IPOMEXKYTOTHOH aTTECTAINH, a TAKXKE TOMEIICHNUS IS
CaMOCTOSTEIbHON padOTHI.

V4eOHbIe ayIUTOPUH YKOMIUIEKTOBAHBI CIICHHAIN3UPOBAHHON MEOCIIBI0 U TEXHHYECKHUMU CPEACTBAME O0YUCHUS - MYJIbTUMEIUIHBIM
00opynoBaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeieHMs 3aHATHH JIEKIIMOHHOTO TUIIA IPeAJIaraloTcss Habophl AEMOHCTPAIHOHHOTO 000pyJ0BaHUs U y4eOHO- HATJISHBIX
mocoOuit (MyIbTUMEINHHBIE TTPE3ECHTALINN ).

Hcnonesyrotest ayauropust Ne205 - yuranbhbiii 3a51 Ne3 (yueOubIit kopryc Nel) u aynutopust Ne206 - 351eKTpOHHBIN YUTATIBHBIH 34T
(crienanu3upoBaHHbIil MenualeHTp) (yueOHbIi kopiyc Nol) u1st caMOCTOSTENBHOM pabOThI CTYACHTA, OCHAIEHHBIC IEPCOHAIEHBIMU
KOMITBIOTEPaMH, MyJIbTUMEANHHOM anmaparypoil. B aymuropusx odecredeH T0CTyM K pa3IMIHON CIIPaBOYHOM JIUTEpaType,
SHLUKJIONE UM, OHOInOrpaduuecKuM U IMOJHOTEKCTOBBIM 0a3aM JTaHHBIX, MHGOPMalMOHHEIM pecypcaM «HTepHET».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIVIMHBI (MOAY JIST)

OcBoeHue conepxanus ydeOHOM AUCIUILTHHEL « TeopeTuueckas GU3MKa» OCYIIECTBIAETCS Ha JEKIUIX, IPAKTUIECKUX 3aHATUSAX U B
TpOoIIecce CaMOCTOSTENBHOH yIeOHO AesTeIbHOCTH CTYICHTOB.

JlexMOHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUUECKOE U3yUeHHE TUCIUIIIUHBL. OCHOBHBIMU METOJaMU 00y4EHHS SIBIISIOTCS
MH(POPMAOHHO-00BACHUTENBHBIH 1 TPOOIeMHBIH. Ha nekiusax n3naraercs OCHOBHOE COJEPKAHHUE TEM IIPOTPaMMEL, IIPOBOJHUTCS
aHaJIM3 OCHOBHBIX MOHATHH U pacCMaTPUBAIOTCSI IPUMEPHL.

JlexMOHHBIN MaTepHall SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIl YCBOEHUs yuyeOHOH aucuuruiusel. Ero o0s3arensHo
HEOOXOIUMO JOIOJIHUTE MAaT€PUAIOM OCHOBHOH M IOTIOJIHUTEIBHON JIUTEPATypHl 110 TEME.

ITpaxTHdeckue 3aHATHS CIIyXKaT UL 3aKPEIUICHUS TEOPETUUECKUX OCHOB, U3JIaracMbIX B JIeKIMAX. Ha npakTuueckux 3aHATHAX
o0yJaeMble OBIaAEBAIOT OCHOBHBIMU METOJaMHU M IIPHEMaMH peleHus 3aaad. [ npoBeieHns TeKYIIEro U MPOMEeXyTOYHOTO
KOHTPOJISI IPOBOAUTHCS KOHTPOJIbHA Pab0Ta U 3aIlUThI 33/1a4 110 KaXI0! TeMe NPAKTUUECKUX 3aHATHH. 3aluTa 3a1a4 TO TeMe
NOJpa3yMeBaeT pelleHne 3a1a4 U3 MPEAI0KEeHHOTO CITUCKa 3a/1ad M yMeHUe 00BICHUTH X0 pemenus 1-2 3agaq u3 remsl. Cucrema
KOHTPOJIbHBIX MEPOIPUATHUI T0JDKHA 00eceurBaTh 0OBEKTUBHYIO OLIEHKY 3HAHUI U HAaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
MOBBIIEHUIO () (HEKTUBHOCTH BCEX BUOB YUEOHBIX 3aHATHH, BKIIOUAsl U CAMOCTOSTEIBHYIO PaboTy.

Ba)xHBIM MOMEHTOM IIPU U3y4EHUM JF000M AUCLUILINHBI ABJISIETCS OpraHU3alHs CaMOCTOATENbHOM paboThl. [Ipu ocBOeHUN MaTepuana
HE CJIEyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMHUHAHMIO IIPUBEACHHBIX ONpeeIeH i, GOopMyIHPOBOK U MOJI0KEHUH, eCIH
TpeboBaHus K BaM npsiMo He yKa3bIBalOT Ha 3T0. Brionue 3¢ pexkTHBHON MOKET OKa3aThCsl MOMBITKA
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MIOHATH CYTh SIBJICHUS, BEIpaOOTaTh CBOE OTHOILICHUE K HEMY, OIIMpasich Ha MaTepHall, COAep KalUNC B pEKOMEHJOBaHHON
nureparype. Takke peKOMEHAYETCsl pABHOMEPHO PAaCHpeNelsITh Harpy3Ky CaMOCTOSATEIbHOTO 00yJIeHHsI B TeUEHHE CEMECTpa.

B ciiyuae npuMeHeHHs Tipy 00yYEHHH AUCIUIUINHBI JIIEKTPOHHOTO 00YUYEHHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI
obmieHre 00yJarOIUXCsl ¥ TIPETIOIaBaTeNIsi OCYIIECTBISIETCS B PEKUME PEalbHOTO BpEMEHH (OHJIAMH-TIeKIMH (BeOUHApSI), YaThl,
BH/IC0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaniionHoro ooydenus Moodle, MS Office365, dopymsr,
SIIEKTPOHHAS [I0YTA U JIP.).

[Tpu oGy4eHun 11l C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI 3JIEKTPOHHOE 00yUeHHe, TMCTaHIIHOHHbIE 00pa3oBaTesbHbIC
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepead HHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanusanus TUCIUILTHHBI ¢ TPUMEHEHHEM 3IEKTPOHHOTO 00y4YeHH s, IUCTaHI[HOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHH (Tanee — D0,
JOT) ocymectBiaseTcs Ha ocHOBaHUU «[lo0XKeHUs 0 peanu3aluy OCHOBHBIX U JIONOJHUTEIbHBIX 00pa30BaTENIbHbIX IIPOrPaMM ¢
HIpPHMEHEHUEM DIIEKTPOHHOTO 00y4eHNMS 1 AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepambHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTENIbHOM YyUPEXKICHUH BhICIIEro o0pa3zoBaHus «YesIOMHCKU rocy1apcTBeHHBIN YHUBEpcUTETY, «[lonoskeHus
0 TOpsIKE 3a4eTa 00yJaOIIIMHUCS 1T0 OCHOBHBIM NTPO(eCcCHOHAIBPHBIM 00pa30BaTeNbHBIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUIX, OCYIIECTBILIONIX 00pa30BaTeIbHYIO ASTEIbHOCTD, YI€OHBIX
IpeIMEeTOB, KypCOB, TUCIHINIAH (MOIyNeH), IPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmarronHo-00pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanu3zaiuu 00pa3oBaTeNibHOMN AeaTenbHOCTH ¢ puMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXO/IAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbsI

OcBoeHUe MUCLUIIMHBI HHBAJIUJAMU U JIUIIAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAaHUEM
CHEUHUATbHBIX TEXHWYECKHX CPENCTB W HH(POPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBIsieMbIX PecypCHBIM y4eOHO-METOANYECKHM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOywaroierocs
(MOOHJIbHBIE CIICIHAIBHBIE TEXHHYECKHE CPEACTBA Ul JIMI C HApYWICHUSMH 3pPEHUS M C HApYIICHHEM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

IMpu HeoOXoauMocTH Ul OOYHYAIOIIUXCS C HapyIIEHUAMH 3pEHHS Ha pabodyuMx MecTax IJIsl IPOBENCHUS IPAKTUUECKHX HIIH
abOpaTOPHBIX 3aHATUI YCTaHABIHMBACTCS CIIEIMANBLHOE TPOrpaMMHOE obecreueHne (MporpaMma pedeBOd HaBHTAINH, PEYEBbIS
CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHble aymuropun obecrieunBaeTCss OSCHPENATCTBEHHBIN JOCTYN IS 00y4YalomnXcsl ¢ MHBATUIHOCTBIO U C OTPaHUIECHHBIMHU
BO3MOXHOCTAMHA 3J0POBbA. B Ka)K}J,Oﬁ ayauTopuu, rac O6y‘{alOTC5I HUHBAJIUIbI U JIMla C OrpaHUYICHHBIMHA BO3MOKHOCTAMHU 310POBbS,
MIPeTyCMaTPUBAETCS] COOTBETCTBYIOLIEE KOJIMIECTBO MECT JUIsl OOYUAIOIIMXCS C YYETOM HapYIICHUH MX 310POBBSL.

ILJ'I?I OCBOCHUA JUCHUIITIMHBI HHBAJIMAaM U JIULIaM € OTPaHUYICHHBIMH BO3MOXXHOCTAMHU 3JO0POBbS MMPCAOCTABIIACTCA JOCTYII K IICYAaTHBIM
WCTOYHMKAM, UMEIOIIMMCS B HaydHO# OnOnmmorexe Yenl'Y, ¢ MOMOLIBIO CIIEIHANBHBIX TEXHUUECKAX CPENICTB; AOCTYN C ITOMOIIBIO
CIICHUAJIBHBIX TEXHUYCCKUX W MNPOrpaMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHUKAM, MNPEACTAaBJICHHBIM B (pOpMC 3JICKTPOHHOTO
JOKyMeHTa B (hoHze HayaHo! O6ubnmmotexn Yenl'yY wim 1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

y‘{e6HO'MCTO,Z[I/I‘lCCKI/IC MaTepualibl OJs 06yl{a}01u1/1xc91 U3 YucJia MTHBAJIMAOB U JIML C OrpaHUYC€HHBIMH BO3MOKHOCTAMU 300POBbA
MPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUUSHHUSIM UX 3I0POBBSI U OCOOCSHHOCTSIM BOCTIPHATHS HH(POPMAIIHH.

ILJ'I?I HWHBAJIUAOB U JIUL C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbSI OCBOCHUC NUCHUITJIMHBI MOXCET 6]>IT]> HYaCTUYHO HJIH ITOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

IMpn mpoBeneHMM NPOMEXYTOUHOH AaTTECTAllMM IO AWUCHUIUIMHE OOYYaromMMCS ¢ HHBAJIUAHOCTBIO U C OTrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBBSI OOECIIEUMBACTCSI 10 WX 3asABJICHUIO NPENOCTABICHUWE B JOCTYMHOH (GopMe B 3aBHCUMOCTH OT HUX
WHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O TOPSAKE INPOBEICHUS NPOMEXKYTOYHOM AaTTECTAllMH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 33JlaHMs (NMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMITbIOTEpE, MHUCbMEHHO mpudroM bpaiiis, c
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN NpoLEaYPbl OLIEHUBAHUS PE3YIbTaTOB O0YUYEHHUs] MHBAJIMIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MpelyCMaTpHUBAETCsI UCTIOJIb30BaHUE MpeaocTaBieHHbIX Uenl Y mim cOOCTBEHHBIX TEXHHUYECKHX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C
WX WHAMBUAYAIBHBIMU O0COOCHHOCTSAMU. [Ipy HEOOXOIMMOCTH MHBAIUAAM U JIMLAM C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBSI
PeaAOCTaABIACTCA JOIOJTHUTEIIBHOC BPEMSA JId MMOATOTOBKH OTBETA HAa 3aJaHUsA, MPpOLECaAYypa OLICHUBAHUA PE3YJIbTATOB O6y‘lCHI/I$[ 10
JCIUIUTHHE MOYKET MIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

33)13'1]/] K NPAKTUIE€CKUM 3aHATUAM

[IpakTuueckoe 3ansarue 1. PaGora u Tensiora. YpaBHeHHsI COCTOSTHUIA

Ouenutsb padoty ucnapenus 1 Mosst Boabl pu nepexoze e€ B map npu t=100°C u HopmaabHOM
JTaBJICHUU.

Haiitu pa®oTy ueanbHOTO Ta3a npu aauadarnyeckoM pacpeHun oT Vi 10 V. Jlanbl Takke
HavyaspHas Temneparypa T u mokasarenb agualdarsl.

Haiitu paboTy npu n30TepMHUECcKOM paciupeHuu raza Ban—nep—Baannsca.

[Tokazare, 4to nuddepeHraaIb-HOe BRIpaXKEHUE I JIeMEeHTapHOH paboTel OW = ZA,dai

1

HC ABIACTCA IIOJIHBIM ,Z[I/I(l)(bepeHHI/IaJ'IOM OT COBOKYITHOCTH HE3aBHCHMBLIX IIapaME€TpPOB,
OIpeaAcCIArOIMnX COCTOAHUC CUCTCMBIL.
YCTaHOBI/ITI), YTO AJIA HpOCTOﬁ CHUCTEMBI CIIPAaBCAJIMBBI TOXKACCTBA:

2)(2)- ()2 2) -
da )\ o4), ~\o4)\éa)\oT), ’

1 (oV
IToka3zarp, 4TO CBS3b MEXAY TEPMUUECKUMU KO3 PUIIMEHTAMH paCTSHKEHUST X = 7 8_T
0 p
1({oV 1 (op
cxarusl, S =——| — | W yOpyroctu ¥ =—| —— | MOXXHO INPEIACTaBUTh KaK & = poﬁy.
K) ap T pO aT vV

ITomyuuTs IpUBENEHHOE ypaBHEHUE COCTOSIHUS ra3a Ban-nep—Baanbca u rasa beptio.

[Ipaktueckoe 3austue 2. [lepoe Hauao TepmonnHamuku. OnpeaeneHue TenJa0eMKoOCTel

1.

p—

IPH Pa3JIHYHBIX MpoLeccax

JlokazaTb, 4TO TEMI0BOH 3 PeKT XUMUUECKONH peakluy, MpoTekatomeld npu V= const, win
IIpU p=const, HE 3aBUCHUT OT ITPOMEKYTOUHBIX PEAKIIUN, a ONIPEAEIIAETCS TOJIBKO Ha4yaIbHbIM U
KOHEUHBIM COCTOSHUSIMU PEarupyrollnuX BELIECTB.

Haiitu C b C, 15 uaeanbHOro rasa.
Haitn C, — C,, nnst rasa Ban-nep-Baasbca.

Haiitn ynenbsHy0 TEIUIOTY H30TEPMUYECKOTO paclIMpeHus ra3a Ban — nep — Baansca.
OnpesieuTh TEMIOEMKOCTh HMIEalbHOTO rasa B CIEIyIOUX Mpoleccax: a)plV’ = const,

0) sz = const, B) pP_ const.
V
UzBectHO, uto C, = a(V)T 3 . Kakoe KOJIMUECTBO TEIIOTHI HYXXHO TIepeaTh CUCTEME, YTOObI

Harpets e€ nzoxopuuecku ot 1, 1o 7, ?

SBnsgercs mu mponecc peiiakCallui KBa3UCTaTUICCKUM U HO‘{CMy?

[IpakTueckue 3ansaTus 3, 4. Bropoe Haua10 TepMoAMHAMUKHU. BhrunciieHue SJHTponum\

Moryrt 1 aguabatsl iepeceKarbes U moyemy?
TepmMuyeckoe W KaJOpUUECKOE YpPaBHEHHUS COCTOSHHS DJIEKTPOHHOTO Tasza CBS3aHbBI

2
cooTHoueHuem: pV = EU . Haiitu ypaBHeHue aguabarel B IepeMEHHbBIX pP-V.
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b

B wu3obapuueckoMm mporecce TeMmIeparypa HJI€allbHOTO rasa yBenuumiach BiBoe. Kax
W3MEHWUJIACh SHTPONHUS?
Haiitn usmenenue saTponuu raza Ban—naep-Baansca npu nepexone 7.V, — 71,.V,.

Tepmuueckuit K03(GUIMEHT paclIMpeHust « Ui BoAbl B mHTepBaje temmneparyp ot 0°C 1o
4°C sgBnsercs BEJIWYMHOW oOTpuuareinbHoW. HarpeBaercs wiaM oxjaxkJaeTcss BOAa IIpH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu pabGoty naeanpHoro rasa B nuxie KapHo. M3BecTHbI TeMieparypa XOJIOJWJIbHUKA U
Harpesaress 1 MHTEpBaJlbl U3MEHEHHs 00beMa.

Cocyn ¢ uaeanbHbIM Ta30M pas3/ielieH NEeperopoiKoil Ha JABE PaBHbIE YacTH, B KaXKAOH W3
KOTOPBIX B 00beMe V HaxoAuTCs MO vV MoJiel rasa mpu temmeparype T. Ilokazars, 4yTo mocine
yAaJeHUs NePEeropoJKy U3MEHEHHUS SHTPOIIMH HE POU30HIEeT.

[Toxa3zarb, uto eciu TemnoeMkocTs Cy ~ T% TO SHTpOIUS CUCTEMBI UMEET TOT XKE XapaKTep
3aBUCUMOCTHU OT TEMIIEPATYPHI.

[IpakTnueckoe 3ansatue 5. MeToabl TEPMOAUHAMUKH

Haiitu cBoGoanyto sHepruto raza Ban — nep — Baaunbca.

Wssectna suranemus: H= H (S,p). Haiitu S, = _Lfov

vier )’
3
N3BecTHa cBOOOIHAS SHEPTHsI HEKOTOPOH CUCTEMBI: F' = _ERT hl[a(V)T ] Haiitu C), .

N3Becten norenuuan ['nb06ca HEKOTOPOH CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (a.S,,R,U, — const).
Haiitu TepMudeckoe U KaJopHuecKkoe ypaBHEHUs cocTOosiHUS. Kakoll cucteme cOOTBETCTBYET
naHHbIi noreHnuan? Kakos ¢pu3ndeckuit CMbICI TOCTOSIHHOM a?

[TonyuuTs BelpaskeHHE Ui SHTAIBIMU | MOJIS UI€alIbHOTO Ta3a.

3anucarb cooTHoUIeHHe MakcBeiuia Jiisl TEpPMOAMHAMUYECKOrO NIOTEHIUaNa, COOCTBEHHBIMU
IIEPEMEHHBIMH KOTOPOTO SABJISIIOTCS 3HTansnus H u naBnenue p.

MeToa0M HUKIIOB YCTAHOBUTH 3aBUCUMOCTh JIaBJICHHUS HACBHIIIEHHOTO 11apa OT TEMIIEpaTyphl.
[TomyuuTs sHEpruto [enpMronbiia cMecH HieaabHbIX T'a30B, COCTOSALINX U3 V, MOJIEH OTHOTO

U v, Jpyroro komnoHeHra. Haiitu usmeHnenue sHepruu [enbmronbna npu M30T€pMHYECKON

muddy3uu raza.
[lpn HU3KOH TeMIepaType SHTPOMUS SJIEKTPOHHOTO Ta3a B MeTajulaX IMpOMOpIHOHAIbHA

Temneparype. HallTu TemMneparypHyro 3aBUCHMOCTb pasHOCTH Temoémkocted C, - C,, .

Ykazanue: He 3a6b18a12me, umo e6ce e6blpassiceHus ons mepmoduHaMuquKux nomeryuanloes

1.

HeoOX00UMO 3aNUCHIBAMb 8 COOCMBEHHBIX NEePEeMeHHbIX.

[Ipaktruueckoe 3ansatre 6. PaBHoBecue U ycTOHYUBOCTH. Pa30BbIe nmepexoabl

Onpenenuth yCIOBHUS PABHOBECHs] HW30JIMPOBAHHOW JIByX(pa3HOH JIBYXKOMIIOHEHTHOM
CHCTEMBI, KOTJIa KaXIblii KOMIIOHEHT BXOJIUT B COCTAB TOJIBKO OJTHOM (pa3bl.

Hunmueap, pas3mesieHHBIM JIETKO CKOJB3SIIIEN IEPEropoAKO Ha JBAa OTCEKa, B KOTOPBIX
HaxomdATCs Vv, U V, MOJEH HACAIBHOIO ras3a, IOMEIIEH B TepMmocrar. Haitu ycnoBus
paBHOBECHS.

Haittu umcno monein nomucroro Bomopoxna HI mpu paBHOBECMM B XMMHUYECKOW pEAKLHHU
H, +1, =2HI . VI3BecTHBI NOCTOSAHHAA peakuuu K, M Ha4aabHOE YUCIIO MOJIEH BOJOpOAA U

Hona.



4. B xakoil MPOMOPILHUHU CIEAYET CMEMIaTh a30T W BOAOPO, YTOOBI MOTYYUTH HAWOOIBIIHUN
PAaBHOBECHBIN BBIXOJl aMMHUaKa?

5. Jlns NBYXKOMIIOHEHTHOM CHCTEMbI (HalpuMep, BOAA W IOBApEHHAs COJb) OIPEIEIIUTH,
CKOJIbKO (pa3 MOTYT OJHOBPEMEHHO HAXOAUTHCS B PABHOBECHH M KAKOBO OYJIET IIPU ATOM YHCIIO
cTeneHeit cBo0ob1?

6. U3ecTHbl TemnoeMKkoCTh mapa C, yaenbHas TEIIOTA WCIApeHus, Temmneparypa. Haitu

TEIJIOEMKOCTh HACBIIIEHHOTO Tapa.
7. HaiiTu 3aBUCHUMOCTb OT TeMIIepaTypbl YAEJIbHON TEIJIOTHl UCHApEeHUsl Ha KPUBOW HCTIapEHUS

oA
ar) >

H

(T.e.

Ykazanue: 3aoauu na onpedenenue ycnosuil pasHogecus KOHKPEMHIX CUCMEM HeoOX00UMO
peuams, Ucxoos U3 0OWUX YC08ULL MEPMOOUHAMULECKO20 PABHOBECUSL U YCINOUYUBOCHIU.

[TpakTuueckue 3ansaTtus 7,8. TepMoaMHAMHKa Pa3JIMYHBIX CHCTEM

1. Bemuucmurs C, —-C, npus MOJSIPHOTO W HEMOJSPHOTO JUAJIEKTPUKOB. 3aech E-
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIsl, P-monsapu3anusi AU3IeKTPUKOB.
Haiitu renmoemkocts C, u C;, paBHOBECHOT'O U3JIy4EHUS.

3. HOK@B&TB, 4TO y NapaMarH€TuKkoOB, IMOAUYUHAOINNUXCA 3aKOHY KI-OpI/I, BHYTPCHHSS SHCPTHUA HE
3aBUCUT OT HAMAarHn4C¢HHOCTH IIpH IMOCTOSTHHOM TEMIICPATypC.

4. Haiitm wu3MeHEHHE TEMIICPATypbl IIpHU aI[I/Ia6aTI/I‘ICCKOM HU3MCHCHHUHU HAIIPAXKCHHOCTH
QJICKTPUYCCKOI'O ITOJIA AJIA MOJIAPHOro U HCIIOJAPHOIO ANIJICKTPUKOB.

5. Honaraﬂ, 4YTO HaBJICHUC PABHOBCCHOI'O DJJICKTPOMAHUTHOTO H3JIYUYCHUSA p PABHO TPETU

U
IUIOTHOCTH €T0 SGHCPIruu U = V , [IOJIY4YUTh TEMIICPATYPHYIO 3aBUCUMOCTD u=u(T)

6. Haiitu TeruioBoii 3 (HeKT N30TepPMUIESCKOTO BO3pACTAHUS HAPSKCHHOCTH MATHUTHOTO TTOJIS
ot 0 1o H g naeanbHOro napaMarseTHka.
7. Haiitu remneparypy uaBepcuu 3pdexra [Ixoyns — Tomcona st raza Ban-nep-Baanbca 6e3
TeX NPUOIIKEHHUH, KOTOpbIe ObUIN C/IETaHbl Ha JIEKLIUU.
8. HaiitTu u3meHeHne Temneparypsl pe3MHOBOTO JKI'yTa MPH €ro anabaTHIecKoOM pacTsHKEHUU
otT [, 1o [,. YpaBHEeHHE COCTOSHUS KIyTa
1Y (1, Y

f=AT ETERE rae A= const >0, f- cuna, c KOTOpOH pPacTATUBaeTCs XKIYT.
0

Ykazanue: Ilpu pewenuu 3a0ay no 0aHHou meme camoe 21asHoe — ONPeOelUumsy, KaAKoll
napamemp 051 OGHHOU cucmemvl 6y0em GHEWHUM, d KAKOU - 6HYMPEHHUM. [l 9Moe0 HYICHO
3anucame Gvipaxcerue 0 pabomsi, co8epulaemol OAHHOU CUCMEMOU U CPABHUMb C OOWUM
svipadicenuem onsa pabomvi OA=Ada. A 3amem 6ce mepmoouHamuyecKue ypagHeHust MONCHO
RUCATND 8 HYIHCHBIX NePEMEHHBIX.
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