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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCHUILINHBL «TeOpeTI/I'-IeCKaSI cbmm(a» COCTOMUT B 06yIIeHI/II/I OCHOBaM TeOpeTH'{CCKOﬁ (1)I/I3I/IKI/I.

OCHOBHBIE 33124l TUCITUTUIMHBI:

- I3yYeHHE OCHOB TEOPETHUECKON MEXaHUKH, OCHOBHBIX TIOHSATHH, 3aKOHOB M MOJEJIeH TEOPETUIECKON MEXaHUKH;

- I3yYCHHE OCHOB KJIACCHUUECKOM (HE KBAHTOBOW) TEOPHUHU 3JICKTPOMArHUTHOTO ITOJIS;

- U3Y4YCHHC OCHOB KBaHTOBOM (1)I/I3I/IKI/I, OCHOBHBIX HOHSITI/Iﬁ, 3aKOHOB U MO)leﬂeﬁ KBaHTOBOM (I)I/IBI/IKI/I;

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

- U3Y4YCHHHA (byH,I(aMeHTaJIBHBIX OCHOB OITMCAaHHSA PAaBHOBECHBIX U HCPABHOBECHBIX TCPMOJUHAMUYICCKUX CUCTEM HAa OCHOBE 06H.[I/IX
METOAO0B TEPMOAMHAMUKU U CTaTUCTUYECKOMN (1)I/ISI/IKI/I; 3HaKOMCTBO C HEKOTOPBIMU IIPUIIOKCHUAMU TEPMOJANHAMUKH

- IOJTyYeHHE HaBBIKOB PELICHUS 33124 B 00JIaCTH TEOPETHUECKON (HDH3HKH.

PeSyJ'II)TaTI)I OGy‘{GHI/If[ 10 JUCHUIIMHE HAaITPAaBJICHbI HA JOCTHXKCHUE NHAUKATOPOB!

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

VYK-1.2. Mcnonb3yeT KpUTHYESCKHIA aHAJIH3, CHCTEMATU3aIUI0 1 00001eHre HH)OpMAIMU ISl pellIeHHs TIOCTABJICHHBIX 3a/1ay.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.B.03

2.1 TpeOGoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4YaI0IIEerocs:

dusuka

MaremMaTHyecKuii aHaIu3

HuddepennyanbHble ypaBHEHUS

2.2 I[I/ICIII/III.]'II/IHLI N MPAKTHUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHMIIIHHBI (MOJIyJ'lﬂ) HeOﬁXOIII([MO KaK npeamecTrByruiee:

®dusuka IMPOYHOCTU U MEXaHUYCCKUEC CBOMCTBa MaTepuaioB

dusnyeckue CBOCTBAa TBEPABIX TEN

BrinosHeHue U 3aluTa BEITyCKHON KBanu(UKAMOHHONH paboThI

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

YK-1: Cnoco6eH ocymiecTBJASTh NOMCK, KPUTHYECKUA aHAJIU3 H CHHTE3 HH()OPMAIINHU, TIPUMEHSTh CHCTEMHBII MOAX0 JJIst
peleHusi MOCTABJIEHHBIX 32124

3HaTh:

Hnsa noctmxenns YK-1.1: TeopeTndyeckre OCHOBBI, OCHOBHBIE ITOHSTHSI, 3aKOHBI U MOJIENH TEOPETUUECKON MEXaHHKH,
3JIEKTPOANHAMUKH, KBAHTOBOM TEOPHH, TEPMOIMHAMHUKH U CTATUCTHUCCKON (DH3UKH; HAUaIa TePMOJHHAMHKH, OCHOBHBIC
pacrpeneseHus CTaTUCTUYECKOM (pru3nku

YMeTh:

Jnsa noctwkenust YK-1.2: monp30BaThCcsl TEOPETUYECKUMY OCHOBAMH, OCHOBHBIMH MOHSATHSIMU, 3aKOHAMHU U MOJEIISIMU TEOPETUIECKON
(bU3UKY [T POBEICHHUS KOMITJICKCHBIX MCCIICIOBAHHMN; CIIOJIb30BaTh MOUCK,KPUTHICCKUN aHAJIM3, CHCTEMATH3AIHI0 U 00001 eHIe
MHPOPMALIUH JUIsl PELICHHS TOCTaBJICHHBIX 3a/1a4, UCTIOJIb3Ys TEOPETUYECKUE OCHOBBI, OCHOBHBIE TTIOHATHS, 3aKOHBI U MOJIEITH
TeopeTHyeckoit puznku

Baagern:

Hns noctmkenust YK-1.2: Gpu3ndeckumMu U MaTeMaTHIeCKUMH METOAaMHU 00pabOTKK U aHaM3a HH(GOpMAIIMU B 001aCcTH
TEOPETHYECKON (PH3UKU

B pe3yabTaTe OCBOCHUA AU CHUIIIMHBI Oﬁy‘-lalOH_ll/lﬁCﬂ 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|YmeTth:

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 TpyaoeMKoCcTb

12 3ET

Yacos 1o yue6HOMY Iu1aHy : 432
B TOM 9HCIIE !
ayZAUTOPHbIE 3aHATHUS :

208

SK3aMeHbl 5, 6, 7, 4

Buapr KOHTPOJIST B CEMECTpax:

caMocCTosTeNnbHas paboTa : 96,4
4acoB Ha KOHTpoJib : 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
gqacTunpl. @yHkuus Jlarpamka cucremsl qacTull. /JIex/ 013233 54 35
1.2 YpaHeHus ABwkeHus: O6001IeHHbIe KOOPAUHATHL. IIpHHIUIT HAUMEHBIIETO 4 5 JI1.1J11.6 JI1.8
newictus. [Ipuamun otHOcuTensHOCTH. OyHKINS Jlarpamxa cBoOOHON 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
vacTuipl. @ynkuus Jlarpamka cucrems! gactur. /Cp/ 013233 354 55
14 3akoHbl coxpaneHus: DHeprus. Ummynsc. Lentp nneppn. MomMeHT 4 6 JI1.1 JI1.6 JI1.8
umiynbca. YpasHenus [amunbToHa. /JIek/ JI1.12J12.3
013233 354 55
15 3akoHbl coxpaneHus: DHeprus. Ummyinsc. Lentp nunepipn. MoMeHT 4 3 JI1.1 JI1.6 JI1.8
umIyibca. YpaBHenus ['amunbToHa. /TIp/ JI1.12J12.3
013233 54 55
1.6 3akonbl coxpanenus: DHeprus. Ummynsc. Lentp naepunn. MomeHT 4 8 JI1.1 J11.6 JI1.8
umIyibca. YpasHeHus ['amunbrona. /Cp/ JI1.12J12.3
013233 54 55
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/ 010323354055
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 |Koxebanus: CBoOoaHBIE KONeOaHus. BoiHy)eHHbIC KoneOanus. Konebanus 4 8 JI1.1J11.6 JI1.8
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
MIPOCTPAHCTBA-BPEMEHH, MPUHIUI OTHOCUTEIILHOCTH, dJIEKTPHYECKUH 3apsil, 213203352435
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 OTHOCUTEILHOCTU: BeXu HCTOpHH, TTOCTYNIATH 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 3amuchk ypaBHeHMH MakcBeslia B BUJe TeKCTa. [oscHsomuMe pUCYHKY. 5 4 JI1.5 J11.11

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

2.7 JIBmkeHre 9acTuIl B 2JIEKTPOMarauTHoM 1oie: mmynse gactumpl. Cuna. 5 8 JIT.5 JI1.11
Oneprus u 'amunbsronuan cBo6oaHoN yactunsl. Lentp unepuyuu. CxaaspHbIi JI1.13J12.4 J12.7
¥ BEKTOPHBIA MOTEHIUABI 3JIEKTPOMAarHUTHOTO TTOJISA. Y paBHEHUE TBAKESHISI D1320235435
YaCTHUIIbI B 3JIEKTPOMArHUTHOM 11oJ1e. [IocTOsSHHOE MM OHOPOAHOE
9JIEKTPOMArHUTHOE TI0JIe. J[BU)KEHHE B TIOCTOSIHHOM OJTHOPOJHOM
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 OJJHOPOJHOM 3JIEKTPUUECKOM M/HUJIM MarHUTOM IOJIE. JI1.13J12.4 J12.7
IIpeodpazosanus Jlopenua ans mos. /Cp/ 2152333435

2.10 |YpaBHEHus 3JIEKTPOMArHUTHOrO 1oJis B Bakyyme: [lepBast mapa ypaBHeHUI 5 4 JI1.5 JI1.11
MakcBemna. YpaBHeHUe HenpepbIBHOCTU. BTopas nmapa ypaBHeHuit MakcBeia. 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. JJunoapHBIH MOMEHT. 3aKOH JI1.13J12.4 J12.7
buo-Casapa-Jlamnaca. MarHUTHbIH MOMEHT. DIIEKTPOCTaTHIECKOE 110JIE 013233 54055
MPOBOTHHUKOB U JUANEKTPUKOB. {HdIeKTprIecKast IPOHHIAEMOCTh CPEMIbL.

IMocTostHHbIM TOK. HaMarHMueHHOCTh Tela U MarHUTHAs! [IPOHUIIAEMOCTh
cpenpl. /Jlex/

2.14  |DnexTpocTaTHuecKkas SHEPTHs CUCTEMBI 3aps0B. JIUIONIBHBII MOMEHT. 3aKOH 5 4 JI1.5J11.11
buo-Cagapa-Jlanmaca. MarHuTHBIH MOMEHT. DJIEKTPOCTATUIECKOE T10JIE JI1.13J12.4 J12.7
IPOBOJHUKOB U JUIEKTPUKOB. JU3IeKTpUUecKas IPOHULIAEMOCTh CPEbL. 013233 54055
IMocTostHHbIM TOK. HaMarHHueHHOCT Tea ¥ MArHUTHAS IPOHUIIAEMOCTh
cpenst. /Ip/

2.15 |DnexTpocTaTHueckas SHEPTHs CUCTEMBI 3apsioB. [IUIIOIBHBI MOMEHT. 3aKOH 5 6 JI1.5J11.11
buo-Cagapa-Jlanmaca. MarHuTHBIH MOMEHT. DJIEKTPOCTATUIECKOE TI0JIE JI1.13J12.4 J12.7
IPOBOJHUKOB U JUIEKTPUKOB. JU3IEKTpUUecKasi IPOHULAEMOCTh CPEbL. 013233 54055
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 Teopuu. [Iepexos 0T KBaHTOBOH K 6 4 |JI1.7J11.9 J11.10J12.1
Kiaccuueckoi Mexanuke. OOBEKThI, KOTOPhIC U3ydaeT KBaHTOBas Teopus. Mx JI2.5
XapaKTepUCTUKHU. SIBICHUS, KOTOPbIE HE OOBSICHAIOTCS € IIOMOLIBIO 013233 54 55
knaccuueckor ¢pusuku. Judpakuus snexkTpoHoB. ['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 TIOMOIIBHIO D1320335435
knaccuueckor ¢pusuku. Audpaxuus snextponos. ['unoresa ne bpoiins.

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 BeamarH. OnepaTopbl KOOPAMHATHL, HMITYJIbca, SHepruu. /JIek/

34 MaremaTtrueckuii anmapaT KBaHTOBOU Teopun: [[puHINT HEompeIeneHHOCTH. 6 3 JI1.7 J11.9 JI1.10J12.1

Ilepuoanyeckue rpaHUYHBIE YCIOBUS AJIs1 cBOOOAHON yacTHLbl. [TocTpoeHue
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
¢usnyeckux BeauduH. OnepaTopbl KOOPAMHATHL, UMITyJIbca, SHepruu. /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, dHepTrun. /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 IlIpenunrepa. Yactuua B
MPOCTPAHCTBE, CBOOOIHOM OT cHiI. YacTHia B siMe ¢ OECKOHEYHO BEICOKHMH
cTeHKaMu. YacTula B MpAMOYTrOJIbHOM OTEHIUAIBHOM sMe. JJUCKpeTHbIH
criekTp. YacTura B mpsiMOYTOJIbLHOM MOTeHIMaIbHOU sime. HenpepbIBHBII
cnextp. [IpsMoyroyibHBIN NOTEHIMAIBHBINH Oapbep (TYHHETUPOBAHUE).
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, CBOOOAHOM OT cuil. HacTula B siMe ¢ OECKOHEYHO BEICOKUMHU
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

IIpocreiimme 3agaun kBanToBOU Teopun: Y paBuenue lllpenunarepa, 3aBucsiiee
oT BpemeHH. CraunonapHoe ypaBHenue Lllpeaunrepa. Yactuua B
MPOCTPAHCTBE, CBOOOIHOM OT ciJl. YacTHia B siMe ¢ OECKOHEYHO BEICOKHMH
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 (PU3NYECKUX BENUYUH. YPABHEHUE HENIPEPHIBHOCTH AJLS
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/ieneHne nepeMeHHbIX B
ceprIecKrX KOOpIUHATAX. 3aBHCHMOCTh BOJTHOBBIX (DYHKIHI OT YIJIOB.
PapgnansHOE ypaBHEHHE. ACUMIITOTHKA paJialbHON YaCTH BOJTHOBOM
(yHkumu. [IBmxeHne B KyJI0HOBCKOM noje. Kinaccudukanus ypoBHeit
sHepruid. Teopust oneparopa MOMeHTa UMITyJIbca. CBOWCTBA omepaTopa
MOMEHTa umItyJisca. /JIex/

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. Pa3eneHne 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 oreparopa MOMeHTa UMITyJIbca. CBOWCTBA omeparopa
MoOMeHTa ummnyJnca. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013223334055

© ®I'bOY BO «Henl 'V»
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3.11 |/IBmxeHHe YaCTHIBI B II0JIE IIEHTPAIBHBIX CIIL: 3aa4a JBIKCHHUS ABYX TeEIL 6 2 JI1.7 J11.9 JI1.10J12.1
CaezieHuE K 3aJjaue Tpex epeMeHHbIX. Pa3siesnienie 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. CBONCTBa omepaTopa
MOMeHTa umMItynsca. /Cp/

3.12  |IIpubnmxeHHBIE METOBI KBAHTOBOM Teopur: Teopus Bo3MyIIeHUs O3 6 4 JI1.7 J11.9 J11.10J12.1
BBIPOK/IEHHs yPOBHEH dHepruid. Teopysa BO3MYIIEHUS NIPH 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
BBIPOXKJIEHUS YpOBHEH sHepruid. Bapuannonnsrii npuHmun. 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 npeacrapiaeHne. CkoOouHble 0003HAYECHUS J12.5
Jupaka. [TonsaTre 06 yHUTapHBIX peoOpa3oBanusx. [IpencraBnenue 21320235435
HIpenunrepa. IIpencrasnenue I'eiisenbepra. [Ipencrasnenue upaka
(ITpencrasnenue B3aumoeicTBus). [Ipencrasinenne drcen 3amoTHeHNS.

OmnepaTopsl POXKACHUS, YHUUTOXKEHHUS, Yuciia yacThll. HaxoxaeHue
9HEPreTUUECKOro CIIEKTPa FAPMOHUIECKOTO OCHIIUIATOpA B IIPECTABICHUN
qucen 3anonHeHus. Haxoxxaenue BOTHOBBIX (QyHKIMM rapMOHHYECKOTO
OCIIIJIIATOpA B TIPECTABICHUH YHCeN 3anoiaHeHns. Haxoxnenue
SHEPreTHYECKOr0 CIIEKTPa aHFapMOHUYECKOT0 OCLIILIATOPA B IIPEICTaBICHUU
qrcen 3anoaHeHus. /Jlex/

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

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/
Pa3nen 4. TepmoanHaMuKa M cTaTUCTHYeCKasi pU3nKa
41 BBenenue, Hauana TepmMoguHaMUKK: TepMOJUHAMUKA U CTATUCTUYECKAsS 7 2 JI1.2 J11.3 J11.4J12.2

(m3MKa KaK pa3IUIHbIe METOIBI H3y4eHHs 3aKOHOMEPHOCTEH TEIIIOBOTO
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

© ®I'bOY BO «Henl 'V»
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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.

OCHOBHBIC TOHATHS M UCXOIHBIC MOJOKEHUS TEPMOJANHAMUKH.
TepMOTUHAMHYIESCKUE CHCTEMBI H TEPMOIMHAMHYICSCKUE TAPaMETPHI;
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 PETLHOTO 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
TemtoTa u pabota, mepBoe HaYaJI0 TEPMOTUHAMUKH. TeTIOEMKOCTD. 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 BBenenue, Havana TepMOAMHAMKKH: BTOpoe Hayamo TepMOTMHAMHUKH. 7 4 JI1.2 J11.3 J11.4J12.2
Ourtponus. CroBecHble HOPMYIUPOBKH BTOPOTo Havyaia. DMIMPUIECKas U JI2.6 JI2.8J13.1
abcoutoTHas SHTpomHs. CBA3b MEXK/Y SMITUPHUIECKON U aOCOTFOTHOM D1320235435
TemrnepaTypoil. OCHOBHOE ypaBHEHHE TepPMOJUHAMUKY. Brruncienue
sHTpormu. Teopema ['md6ca. Bropoe Havyano Ui HEpaBHOBECHBIX IPOIECCOB,
3aKkoH Bo3pactanus suTponuu. [{ukn Kapuo. Teopemsr Kapho. /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

© ®I'BOY BO «Henl'V»
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crp. 10

4.8

BeezneHue, Hauana TepMOAUHAMUKY: BHYTpeHH 3HEPIus CUCTEMBI; paboTa U
TEIJIOTa. Y paBHEHHE NIEPBOr0 Hayaa TEPMOJMHAMUKY; TEIIOEMKOCTH.
TepMmuuecKkre U KaIOPUYECKHE YPABHEHUS COCTOSIHUSL CHCTEMBI. Y PaBHEHHE
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 HECTATUYECKHX IPOLIECCOB.
3aKOH BO3pACTaHUs SHTPOIUHU B auabaTUUeCKH 3aMKHYTOH CUCTEME;
HepaBeHcTBO Kilayznyca. OCHOBHOE ypaBHEHUE U OCHOBHOE HEPABEHCTBO
tepmoauHaMuku. lHukn Kapao u Teopemsr Kapno. Tperbe Hagaso
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
TEPMOJUHAMHYECKHX IOTCHIHAIOB. TepMOANHAMUYECKUE TIOTCHIHAIIBI IS
MPOCTOM CUCTEMBI U CBSI3b MEXKAY HUMH. TepMOIHHAMUYIECKHE TTOTSHIIAAITBI
CHCTEM C ePEMEHHBIM YHCIOM YacTHIl. BOJbIIOi TepMoquHaMIIecKuit
noreHuuan. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
301 352 33 B4 55

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. [Ipunnun Jle Hlarense-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
ycToiHuuBOCTH. PaBHOBECHE M yCTOHYMBOCTH TOMOT€HHBIX cUCTeM. [IpHHIHI
Jle-1llarense-bpayna. Xummnueckoe paBHOBECHE B TOMOTEHHON CHUCTEME.
PaBHOBecue reTeporeHHbIX cucteM. [Ipasuio a3 ['md6ca.

dazoBble Iepexobl epBoro 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. [Tpunnun 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 - Kitayszuyca u Dpendecra. /Cp/

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

© ®I'bOY BO «Yenl 'Yy
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crp. 11

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 BeposTHOCTU. Teopema JlnyBmms. Ypasaenne JlmyBumis.
OCHOBHBIE NIOCTYJIAThl KBAHTOBOH CTaTUCTHUYECKOH (u3uku. Matpuna
mwiotHocTu. YpaBHeHue 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
wiotHocTu. YpasHenue Heiimana. /ITp/

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 JlnyBuis.
OCHOBHBIE NIOCTYJIAThI KBAHTOBOI CTaTHCTHYECKOH Gu3uku. Matpuna
wioTHOCTU. Y paBHeHue Heiimana. /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
pacnpenenenue. bonpmas ctatuctudeckas cymma. TepMoaMHAMAYIECKII
CMBICI TapaMeTPOB OOJIBLION0 KAHOHUYECKOTO paclpe/iesICHHU.
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 cBoOobl. Teopema o Bupuae. /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. Ctatuctuueckas cyMma. TepMOIUMHAMUYECKUN CMBICIT
MapaMeTpoB KaHOHUYECKOTO pacrpesenenus. Pacipenenenne Makcsenia.
Teopema 0 paBHOMEPHOM paclpeeeHUN CpeiHel 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»
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crp. 12
"Hanoumxenepus" HanpasieHHOCTH (mpodumto) HanorexHonoruu B Matepuanosenenunt ®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
JI1.5 J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
J2.2J712.3 J12.4 JI2.5
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

Ot4eTsl 110 3a1a4aM (10 MPAaKTHYECKUM 3aHSATHSIM)
KonTpomnsuas pabora

Bormpocs! k ax3ameHam

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAA U HHBIC MaTePHUaJIbl I Te]cymeifl aTrreCcranuu

3aga4uy K NPaKTHUECKUM 3aHATUSAM U IIPUMEP BapHaHTa KOHTPOJIbHON paboTh! peacTaBieHbl B DOHIE OLIEHOUHBIX CPEJICTB
IMPOMEXYTOYHOIT aTTecTaruu 1o aucuuiuimae "Teopernueckas ¢pu3nka"; 3a1aun K MPaKTHIECKUAM 3aHATHSIM paszena
"TepMoaMHAMUKA U CTATUCTUYECKAsl PU3MKA" - B IPUIIOKEHUH 1.

3aga4un K NPaKTHUECKNUM 3aHATUAM (4 cemecTp)

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

2. Beraucnurs Jlopenn-gpakrop anexkrpona (m=9.1-10"-31 kr, e=1.6-10"-19 Ku) B kuneckore ¢ yckopstomuM Hanpsbkenuem 10 kB. B
KaKUX 3aJlayax MOYKHO ONHUCHIBATH JBIKECHHE TAKOTO 3JEKTPOHA C IIOMOILBIO HEPEISITUBUCTCKON MEXaHUKH?

3. Beruncnute AelcTBrE YacTUIIBI, CBOOOIHO MasaloIieil B 0THOPOIHOM I10JIE TSXKECTH.

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

5. Haitn pynknuto Jlarpamxka 0 JHOMEPHOTO NPYKHHHOTO MasITHUKA.

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy)

yasi 11 MMa JHCIUTUIAHBI THYeCcKas (pU3HKa" 10 HAIPaBJIEHMIO IMOATOTOBKH (creruansHoctu) 28.03.
Paboua orpaMma JIuc "TeopeTruecka 3uKa" 10 HaIllPaBJICHHIO IIOATOTO crienpanabHOCTH) 28.03.02

ctp. 13
"Hanoumxenepus" HanpasieHHOCTH (mpodumo) HanorexHonoruu B Matepuanosenenunt ®I'bOY BO «Henl'V» p

6. BriBecTH U3MEHEHHUE Pa3MepOB Tena U3 peodpa3oBankii JIopeHIa B cirydae 0JJHOMEPHOTO JIBHKCHHSL.

7. HaiiTn n3MeHeHre CKOPOCTH YaCTHUIIBI IIPH MEPECEUSHHIH MIIIOCKOCTH pa3pbiBa MOTEHIIHAIBHOM SHEPTHH.

8. JIa uenoBeka, HaXOJUBIIHECS Ha TPOTHBOIOIOXKHBIX KOHIIAX JIOJKH, TOMEHUTUCh MecTaMU. Hackonbko cMecTutTes joaka?

9. BeiBecTH npeoOpa3oBaHKe SHEPTHH YaCTHIIBI U3 TIpeoOpazoBanuii ["amunes.

10. OueHuTs OTHOIIEHHE MOMEHTOB UMITyJIbca 3emuid 1 Mapca oTHocutensHO ConHua, ecin Mapce Haxonures B 1.5 pasa panplie u
nerue B 9 pa3, yeM 3emis.

11. Haiitu ¢pyHkuuio ['aMUIBTOHA YaCTHIIBI B ICKAPTOBBIX U IIMJIMHIAPUYCCKUX KOOPJHHATAX.

12. Yxaxure o61acTi GUHUTHOTO M MHPUHUTHOTO JBIKEHHS YaCTHLbI IPYU CUHYCOUJAILHON 3aBUCUMOCTH NMOTEHIUAIBHON SHEPTHH
OT KOOPAUHATEI.

13. BeluucnuTh NPUBEACHHYIO Maccy JUIsl CHCTEMBI IPOTOH-3JIEKTPOH.

14. PaccunTath 3 PpekTHBHYIO OTCHIHATBHYIO 3HepTHI0 i cucteMbl ConHue-3emitst (M3=6-10724 xr, Mc=333000 M3, 1 a.e. =150
MIIH. KM, V3=30 KM/C).

15. Kakum OyzeT yron paccessHus YacTHI] Ha IIape, eClv MPUIIEIIbHBIA TapaMeTp PaBeH a) HyJ, 0) MOJIOBUHE pajnyca mmapa’?

16. OnuimuTe anropuTMbl TEOPETUUECKON M SKCIIEPUMEHTAILHON OLIEHOK KO3 GHUINEHTa 3aTyXaH!sI MaJIbIX KoJieOaHUH MasTHHKA.
17. Tlpunymaiite npuMep ypaBHEHHUSI aHTAPMOHHUECKUX KOJICOAHHIH.

18. Hapucyiite cxemaTnyeckue rpagku NEpUOAMYECKOTO H allepHOAMYECKOTO 3aTyXaHus KoJieOaHUH.

19. HaiiTi KOJTMUECTBO CTENEHEH CBOOO/IBI BYXaTOMHOW MOJeKyIibl. CKOJIbKO ypaBHEeHHUH Jlarpanxka OnuchIBaIOT €€ IBUKCHUE?

[Ipumep BapmaHTa KOHTPOIBHOU PabOTEHI (4 cemecTp)

1. OnHOpOHAS HUTH AJHMHBI L, 4acTh KOTOPOH JISKUT HA IN1aJKOM TOPU30HTAILHOM CTOJIE, ABHIKETCS IO IEHCTBUEM CHIIBI TSDKECTH

JPYTO# 4acTh, KOTOpast CBELINBAETCS O cToja. ONpeIeuTh MPOMEKYTOK BPEMEHH T, TI0 HCTEUEHHIO KOTOPOTO HUTh MOKUHET CTOI,

€CJIM U3BECTHO, YTO B HAYAJbHBI MOMEHT JIJIMHA CBELIMBAIONICHCS YacTH paBHa |, a HadanbHas CKOPOCTh PaBHA HYIIIO.

2. Tpu rpy3a Maccbl M KaKblil COeMHEHBI HEPACTSHKUMOM HUTBIO, IepeOPOIIIeHHOH Yepe3 HEeMmoIBHKHBIN OJ10K. [IBa rpy3a jexar Ha
IJIIKOM TOPU30HTAIBHOMN IJIOCKOCTH, @ TPETHH — ITOIBEIIEH BEPTUKANBEHO. ONpeaenTh YCKOPEHUE CUCTEMBbI U HATSDKEHHE HUTH MELY
MIEPBBIM U BTOPBIM Tpy3amMu. Maccoil HUTH H 0J0Ka peHeOpeyb.

3. Pemutpb npeapayIyto 3a1a4y ¢ yu€ToM Macchl OJI0Ka, CYUTAs], YTO MPH JBIKCHUU IPY30B OJIOK BpaIlaeTCsi BOKPYT HENOBIKHON

ocu. Macca 6510Kka — CIUTONITHOTO OJJHOPOJIHOTO JIMCKa — paBHa 2M.

ITpumepsl BOIIPOCOB ISl TECTUPOBAHHUS (5 cemecTp)

1. OgHo 13 ypaBHeHU MakcBesula IJIacuT:

@) MarHuTHBIII MOMEHT KOHTYpa ¢ TOKOM PaBEH IIPOU3BEIICHUIO CUJIBI TOKA Ha ILIOMIAAb IIOBEPXHOCTH, ONUPAIOLIECHCS Ha KOHTYD;
b) Lupkyssius HanpsHKEHHOCTH AIEKTPUYESCKOTO MOJIS B KOHTYpPE MPOMOPIMOHAIBHA TEMITY H3MEHCHHUSI MATHUTHOTO MOTOKA Yepe3
HOBEPXHOCTb, OIMPAIOIIYIOCS HA KOHTYD;

) Potop anexrpuueckoll HHAYKIMU PaBeH INIOTHOCTH TOKA IUTFOC TEMIT U3MEHEHHSI HANPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

2. OnHo u3 ypaBHeHUH MakcBeula IJIacuT:

a) JluBepreHuys MarHUTHOW MHIYKIIMU paBHA NPOU3BEICHHIO CHIIBI TOKA Ha TUIOIA/Ib MOBEPXHOCTH, ONMPAIOLICHCS HA KOHTYD;
b) Hupkysasiys HHAYKIHMH IEKTPUYECKOTO OISt IIPOMOPLHUOHAIbHA TEMITy H3MEHEHHMSI TOKa;

¢) PoTop snekTpudeckoil HanpsuEHHOCTHU IIPONOPLIMOHANICH TEMITY H3MEHEHHSI MATHUTHON MHIYKIUH.

3. OgHo u3 ypaBHeHuil MakcBeJlIa IJacur:

a) JluBeprexiys MarHUTHON HHIYKIMH PaBHA HYIIIO;

b) ITnoTHOCTE MOTOKA HIEKTPOMATHUTHOH HEPIUH MPONOPLHOHATIEHA BEKTOPHOMY MPOU3BEICHHIO HANPSHKEHHOCTEH
QJICKTPHUYCCKOT'O 1 MarHuTHOT'O IOJIA;

) PoTop HanpspkeHUs paBeH cuile TOKa IJII0C CKOPOCTh H3MEHEHUS] MAaTHUTHOTO IIOTOKA.

4. OnHo U3 ypaBHeHH MakcBesuia riiacur:

a) IToTox MarHUTHOM MHAYKLUH Y€pe3 3aMKHYTYIO IOBEPXHOCTb PABEH HYIIIO;

b) Cxopocts M3MeHeHus 3apsia B 001acTy MPOCTPAHCTBA PaBHA MMOTOKY 3apsijia Yyepe3 MOBEPXHOCTh ITOH obnacTH;

) IlHayK1ys MarHUTHOTO 10JIS1 BUTKA C TOKOM MaKCUMaJlbHa B LIEHTPE BUTKA.

5. OnHo u3 ypaBHeHHI MakcBeuia riiacur:

a) JluBepreHuus BEKTOPHOIO OTEHIHANA 3J1€KTPOMAarHUTHOI'O OIS paBHA HYIIIO;

b) IMoTox anekTpryeckoil HAMPSHKEHHOCTH Yepe3 MOBEPXHOCTh HEKOTOPOH 001aCTH MPOIOPLHOHANICH 3aps/ay 3TOH obnacTH;

C) I'pafiueHT 3/1eKTPOCTaTHYECKOr0 OTEHIMAIA PABEH HAMPSXKEHHOCTHU JIEKTPHUUYECKOTO II0JI CO 3HAKOM MUHYC.
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6. OnHo U3 ypaBHeHM MakcBesuia riacur:

a) 'pagueHT BEKTOPHOTO MOTEHNHAIA PABEH TEMITY H3MEHEHHS HAPSHKEHHOCTH MarHUTHOTO TIOJIS;

b) Lupkysisiies cKaIspHOro MOTEHIMAIA MATHUTHOTO TOJISl paBHA CKOPOCTH U3MEHEHHUS [TOTOKA 3JIEKTPUUECKOM MHIIYKIHH;

C) JluBepreHIyst HAMPsHKEHHOCTH AIEKTPHUIECKOTO TIOJIS TPOTIOPIIMOHAIBHA TNIOTHOCTH 3apsza.

7. OnHo u3 ypaBHeHHH MakcBesuia riiacur:

a) Porop HampsnkEHHOCTH MarHUTHOTO TIOJISL PaBEH JIMHEITHOW KOMOWHAIMHN MJIOTHOCTH TOKA U TEMIIa H3MEHEHHS HAPSDKEHHOCTH
IIEKTPHYECKOTO TI0JIS;

b) 'panuent HanpsHKEHHOCTH MArHUTHOTO HOJISL PABEH CYMME CHIIBI TOKA M CKOPOCTH M3MEHEHUSI 3JIEKTPHIECKOTO TIOJISE;

¢) JluBepreHiyst MHAYKIIMA MaTrHUTHOTO OJI paBHA Pa3HOCTH CHJIBI TOKA M TeMITa H3MEHEHMSI MarHUTHOTO MOTOKA.

8. OnHo u3 ypaBHeHHH MakcBesuia ri1acur:

a) [ToTox MarHUTHOM MHIYKIUH B KOHTYPE PaBEeH CyMMe CHJIBI TOKA M TeMIIa H3MEHEHHS [IUPKYJISIUN SIeKTPUIECKOTO MO Yepe3
TUTOMIA]Ib TOBEPXHOCTH OMHPAIOIIEIiCS HAa KOHTYD;

b) Lupkysasiies HanpsHKEHHOCTH MATHUTHOTO TIOJISI B KOHTYPE PaBHA JIMHEHHONW KOMOWHALIMHN CHJIBI TOKA M TEMIIAa H3MEHEHHS TOTOKa
JNEKTPUYECKOTO MOJIS Yepe3 IUIONIa b MOBEPXHOCTH OMHPAIOIIEiics Ha KOHTYP;

¢) PoTop snekrpudeckoit MHAYKINH TPONOPLUHOHAIEH CyMMe IUNIOTHOCTH TOKA M TeMIIa M3MEHEHUSI HaNIPsHKEHHOCTH DJIEKTPHYECKOTO
OIS,

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS ISl MPOMEKYTOYHOM aTTecTAllNU

Bomnpocs! k 5x3ameny (4 cemectp)

1. * IIpeaMeT U 0COOCHHOCTH TEOPETUUECKOM MEXaHUKH. Pa3enpl: KBaHTOBAs M KITaCCHYECKasi TEOPUH, HEPEIIITHBUCTCKAS 1
PENATUBHCTCKAS TEOPHU.

2. * MarepuanbHast Touka. CterneHu cBo060161. O000MIEHHBIE KOOPIUHATHI, CKOPOCTH, YCKOpeHHs. DYHKIIMK KOOPAUHAT U CKOPOCTEH.
3. * @ynkuus Jlarpanxa u gefictBue cucteMsl. Y paBHeHus Jlarpamka. CBolicTsa GyHkiun Jlarpamka. DKCcTpeMallbHbIe IPHHIUIIBL
¢busuku.

4. * MHepryasibHble CUCTEMBI OTCUETA U CBOMCTBA MPOCTpaHCTBa-BpeMeHHU. [IpeobpasoBanus ["anunes u Jlopenna. [IpuHnumnst
oTHOcuTeNpHOCTH ["anunes u OiHITeHa.

5. @ynkuus Jlarpamka cBoOoHOH yactuipl. EE BUI B 1eKapTOBOH, IUIMHAPUYECKOH U chepudecKoil cuctemax KOOpIUHAT.

6. * ®ynkuus Jlarpamka cucreMsl yactuil. OOpaTUMOCTh ABKeHUs. Y paBHeHHs HproToHa. HOpMHpOBKa NOTEHIIMAILHON SHEPTHH.
Cucrema BO BHEIIIHEM II0JIE.

7. * VHaTerpainpl ABIWKEHHS. 3aKOH COXPaHeHHUS YHEPTHH KaK CIEACTBHE OJHOPOIHOCTH BPEMEHH.

8. * 3aKOH COXpaHEHUs UMITYJIbCa KaK CJICJICTBHE OJIHOPOJHOCTH MPOCTpaHCcTBa. BiusHue BHenHero nossi. O000mEHHbIE UMITYIBCHI U
CHIIBIL. PeITUBUCTCKUI UMITYJIBC.

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

10. * 3aKOH coXpaHEeHHsI MOMEHTa HMITYJIbCa KaK CIEICTBHE H30TPONHHU MPOocTpaHcTBa. CeMb aUIMTUBHBIX HHTETPAJIOB IBIKSHUSL.
ITpeobpa3oBaHue MOMEHTa UMITYJIbCA.

11. * ®ynkus amunbToHa cucteMbl. KaHOHHYECKHe ypaBHEHHMS U YCIIOBUE COXPAHSHHMS SHEPTUH. PelATHBHCTCKAs KMHETHUECKAs
SHEPIHUs.

12. BeIBoI M HESIBHOE pEIICHHE YPaBHEHHsI OAHOMEPHOTO ABKeHHs. PHHUTHOE 1 MHOUHUTHOE IBVOKEHHS. TOUYKH OCTaHOBKH.
[epron nmpou3BONILHBIX KOJICOAHUIA.

13. 3agava nByx Ten. Mx ¢ynkuus Jlarpanka OTHOCHTENBHO eHTpa uHepuuy. [IpuBenénnas macca.

14. LlentpanbHoe nosie. CoxpaHeHne MOMEHTa uMiyibca. CekTopualibHasi CKopocTh. HesiBHOE peleHne ypaBHEeHUs IBIKCHUSL.
LentpobexHast sHeprus. Touku pazBopora.

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

16. Paccestaue wactun. [IpunensHoe paccrosaue. DPheKTHBHOE ceueHNe pacCesTHusL.

17. * CBoboaubIe KosieOaHus. BbIBoA U pellieHre ypaBHEHHs MaJIbIX KoJdeOaHui. AMIUTUTYAA, a3a, 4acToTa, KOMILICKCHAs
aMIUTUTYAA.

18. BoinyxneHnsle kosiebanus. BbIBoJ U pellieHue ypaBHEHUs MallbIx Kosebanuii. Ciydail rapMoHuueckoil cuibl. Pesonanc. buenus.
19. Konebanus monexyn. [Toncuér creneneit cBo6obl. MckiroueHre NOCTyNnaTeIbHOr0 U BpaIlaTeIbHOTO IBMKEHUH. THITbI
KOJIeOaHU TUTIOCKUX M JIMHEHHBIX MOJIEKYIL.

20. * 3aryxatomue xojebanus. Cuna tpenus. [ToctyaupoBaHue U peleHre ypaBHEHHs MaNIbIX KoJeOaHul. ATIepHOIHYECKOe
3aTyxaHue.

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

IMpumevanue: *0TMEUYEHBI BOIIPOCHI, BXOJSIIKE B CIIMCOK BOIIPOCOB «TEOPETUUECKOTO MHHIMYMA).

Bomnpocs! k sx3aMeny (5 cemectp)
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. [Mocrynare! Teopun otHOCHTENEHOCTH. [IpocTpancTBo Munkosckoro. UuTepsai. *
. BeiBog 1 ananu3 npeobpazoBanuii Jlopenua.

. [IpeobpazoBanue ckopoctu. [IpenensHble ciy4au.

. Umnynec wactumpl. Cuna. *

. Oneprus u ['aMmunbroHnan cBOOOIHON YacTUIBL. *

. CKaJsIpHBIH U BEKTOPHBIM NOTEHINAIIBI SJIEKTPOMArHUTHOTO TIOJIS.

. YpaBHEHHE IBIKESHUS YaCTUIIBI B DJIEKTPOMArHUTHOM 110JIe. *

. [ocTosiHHOE MM OJTHOPOAHOE AIIEKTPOMATHUTHOE TIOJIE.

. JIBI>KeHre B IOCTOSIHHOM OJHOPOJHOM DJIEKTPUIECKOM WIIM MarHUTOM IIoJie. *
10. /IBmxeHMe B IIOCTOSHHBIX OJHOPOIHBIX AJIEKTPUYECKOM U MArHUTOM IOJISX.
11. TIpeoOpazoBanus JlopeHia s mosus. *

12. luBapuaHThl MO, *

13. TlepBas napa ypaBHeHui Makcsemia. *

14. Bropas napa ypaBuenuit Makcsesia. *

15. TINOTHOCTP U MOTOK 3JIEKTPOMArHUTHOM SHEPTUH. ¥

16. BriBo 3axona Kynona.

17. DnexTpocTaTudeckasi SHEPTHUSI CHCTEMBI 3apsIOB.

18. JIunoabHBIH MOMEHT.

19. 3akon buo-Cagapa-Jlamaca. *

20. MarHUTHBIH MOMEHT.

21. DAeKTpOCTaTUYECKOE MOJIe MPOBOTHIUKOB U JUIIEKTPHKOB.

22. JIusnexkrpuueckasi IpOHULAEMOCTh Cpeabl. *

23. IIocTOSIHHBIH TOK.

24. HamarHM4eHHOCTD TeJla U MarHUTHAas IPOHULIAEMOCTb Cpebl. *

25. KBasucranuoHapHoe MpHOJIMKEeHHUE.

26. [TpubnmxeHne MarHUTHOM ra30JHHAMHUKH.

27. DNeKTpOMarHUTHBIC BOJIHBI B Bakyyme. *

28. DIIeKTPOMAarHUTHBIE BOJIHBI B TUJICKTPUKAX

[Mpumeuanue: *oTMeUeHBI BOIIPOCHI, BXOJSIIHE B CIHCOK BOIIPOCOB «TEOPETHIECKOTO MUHUMYMa).
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Bormpocsr k sk3ameny (6 cemectp)

. Obnacte npuMeHeHUs KBaHTOBOH (u3uky. Ilepexo OT KBaHTOBOI! K Kiaccuueckoil pusuke.

. OOBEKTHI, KOTOpBIE N3yYaeT KBaHTOBas (pu3nka. X XapaKTepUCTUKH.

. SIBneHus1, KOTOpbIC HE OOBACHAIOTCA C IOMOIIBIO KiIaccuueckoi ¢uszuku. SIBienHue potordpexra. PoToHHAS TEOPUS CBETA.
. SIBneHwMs1, KOTOpBIE He OOBICHSIOTCS C MOMOIIBIO Kilaccuueckoit ¢pmuku. Dddexr Komnrona.

. SIBneHus1, KOTOpbIE He OOBACHSIOTCS C TOMOIIBIO Kilaccudeckoil pusuku. Onbir @panka-I'epia.

. Mudpakuus snektponoB. ['unoresa e bpoiisist. BomHoBoi naker.

. Ayanusm: BonHa — yactuna. [IpuHImn HeonpeaeaeHHOCTH.

. [leppomueckne rpaHUYHBIE YCIOBHS JUTSI CBOOOJHOM YaCTHIIBL.

9. ITocTpoenue oneparopoB GUINUECKUX BEITUUHH.

10. BonroBast pynkuus. CTaTucTHYECKas TPAKTOBKA BOJTHOBOHM (DyHKIHH.

11. KoMMyTaIMOHHBIE COOTHOLIEHHUS I ONIEPaTOPOB (PU3NUECKUX BEIUYUH.

12. CroiicTBa onepaTtopoB GU3MUECKUX BETHUHH.

13. CoOcTBeHHBIE (PYHKIIMN U COOCTBEHHbIE 3HAUCHUS ONEPaToOpoB (HU3UIECKUX BEIUYUH.

14. OnepaTopsl KOOPAMHATHI, UMITYJIbCA, YHEPTHH.

15. IlpocTeiimme 3ana4un KBaHTOBOI MexaHukH. Y paBHeHue Lllpeannrepa, 3aBucsinee oT BpEMEHHU.

16. TIpocTetimue 3anaun KBaHTOBOW MexaHuku. CranpioHapHoe ypaBHeHue [lpeaunrepa.

17. TIpocTetitue 3a1a4n KBAHTOBOW MEeXaHUKHU. YacTHIla B MPOCTPAHCTBE, CBOOOTHOM OT CHJL.

18. TIpocTeiitue 3a1a4n KBAHTOBOW MexaHUKHU. YacTHia B siMe ¢ OECKOHEYHO BHICOKUMH CTCHKAMHU.

19. TIpocTeiimue 3a1aun KBAHTOBOW MeXaHUKHU. YacTHa B IPSIMOYTOJIbHOW MOTEHIMAIBHOH siMe. JIUCKpeTHBIH creKTp.
20. IIpocTeiimue 3a1aun KBaHTOBOW MeXaHUKU. YacTHa B IPsAMOYTOIbHON NOTEHIMaNBHOU siMe. HerrpepbIBHBII CIIEKTP.
21. IIpocTeiimue 3a1a4u KBAaHTOBOW MeXaHUKU. [IpsIMOYrobHBIA NOTEHIHABHBIN Oapbep.

22. OTHOMEPHBII rapMOHUYECKUI OCLUIIIATOP.

23. JIBmkeHHe 4acTHILbI B TI0JIe HEHTPAJIbHBIX CUJI. 3ajjaya IBIKEHHS IBYX Tesl. CBelleHHe K 33/1a4€ TPeX NepEeMEHHBIX.
24. JIBwkeHHE YaCTHIIbI B TI0JIe IEHTPAJIbHBIX CUJI. Pa3aeneHue nepeMeHHbIX B CPEPUUECKIX KOOPJHHATAX.

25. JIBmkeHHe 4acTHIbI B TI0JI€ EHTPAJIbHBIX CHUJI. 3aBUCMOCTD BOJTHOBBIX (DYHKIIMI OT YIJIOB.
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26. JIBmkeHre 4acTHIIBI B TI0JIe EHTPAJIbHBIX cuil. PajnansHoe ypaBHEHHE.

27. JIBW>KEHHE YaCTHIIBI B TIOJIC [ICHTPAJIBHBIX CHJI. ACUMITOTHKA PaIUalibHON YacTH BOJTHOBOH (DYHKIIHH.

28. JIBmkeHHe 4acTHIIbI B TI0JI€ HEHTPAJIbHBIX CUJI. J{BHXKEHUE B KYJIOHOBCKOM IIOJIE.

29. JIBm>keHHE YaCTHIIBI B TIOJIe EHTPAJIbHBIX cuil. Kitaccudukanus ypoBHei SHEPTHii.

30. Teopus onepaTropa MOMEHTa UMITyJIbCa.

31. CpoiicTBa ornepaTopa MOMEHTa UMITYJIbCa.

32. YcioBus 0JHOBPEMEHHON U3MEPUMOCTH (PU3NICCKUX BEINYHH.

33. YpaBHeHHE HENPEPHIBHOCTH IS IFIOTHOCTH BEPOSITHOCTH HAXOXKJICHHUS YaCTHIIBI B 33JaHHBIX KOOPIMHATAX.
34. TpubnmxeHHbIE METOBI KBAHTOBOM MeXaHUKH. Teopusi BO3MYIIECHHs 0€3 BHIPOXKICHHS YPOBHEH SHEPTH.
35. [IpubnmxeHHble METOABI KBAHTOBOM MEXaHUKH. Teopusi BOSMYILEHHS IPH HAJTMYHH BBIPOXKIEHHUS YPOBHEI SHEPTUid.
36. [IpubnmxeHHbIE METOBI KBAHTOBOIM MEXaHUKH. BapualliOHHbIH MPUHIIMII.

37. IlpuOnukeHHbIE METO/Ibl KBAHTOBOM MeXaHUKU. MeTo KaHOHUYECKUX IIpeoOpa3oBaHuUil.

38. Teopus npencrasnenuii. KoopauHatHoe npeacraBieHne.

39. Teopus npeacTapiIeHUH. DHEPreTHUECKOE IPEJCTaBICHUE.

40. Teopust mpencraBieHnii. IMmmynbcHOE MpeacTaBIeHAE.

41. Teopus npencrabiaeHuil. Ckobounble 0003HaueHus Jupaka.

42. Teopus npexacrapieHuid. [TIoHsTHE 00 YHUTAPHBIX IPEOOPA30OBAHUSAX.

43. Teopus npexacrasneHuid. [Ipencrasnenne [lpenunrepa.

44. Teopus npencrasienuit. [Ipencrasnenue ['eitzendepra.

45. Teopus npeacrasinenuid. [Ipeacrasnenue Jupaka (IIpencraBnenne B3auMoieiCcTBUS).

46. [IpencraBnenue gucen 3amnonHeHus1. OmepaTopsl posKIeHUS, YHHUTOXKEHUS, YUCIIA YaCTHII.

47. HaxoxJeHue 3HepreTUIeCKOro CIeKTpa rapMOHUYECKOI0 OCLMILIATOPA B [IPEACTABICHUH YHUCET 3aII0JIHEHUSL.
48. HaxoxkeHue BOJTHOBBIX (DYHKIIMH rapMOHHYECKOTO OCHMILIATOPA B MIPEACTABICHUN YHCEI 3aII0JTHEHHS.

49. HaxoxJeHue 3HepreTUIeCKOro CIeKTpa aHrAPMOHUUECKOT0 OCIIMIIIATOPA B IPEJICTABICHUH YUCET 3aII0JIHEHUSL.

Bomnpocs! k sxk3ameny (7 cemectp)
IIpenmer u 3anaun TJ] u ctaTucTHYECKOH Qu3ukm™.
Hynesoe Hauano TI*. YpaBHeHUs cOCTOSHUA™.
IepBoe Havano TJI*.
TermnoemkocTu®, TepMudeckue K03hGUIUESHTHI.
OcHosubie TJ] poIeccsl 1 X ypaBHEHHUS *.
CroBecHble (HOpMyIUPOBKH 2-ro Havana T/I.*
DHTponHs*, Mepexo]] OT IMIUPHIECKON SHTPOIHHU K a0COTIOTHOH.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.
OcHoBHoe ypaBHeHue TJ] U cieACTBHS U3 HETO*.
. Beraucnenue surponun*. Teopema ['n66ca.
. Bropoe nagano T/l mist HeoOpaTHUMBIX TIPOIIECCOB™.
. Tperse Hauano T/]*u cneacTBUs U3 HETO.
. [Muxn Kapuo*. Teopemsl Kapuo*.
. Tl moTeHmansl IpoCTOi CUCTEMBI™.
. T/] moTeHImanbl CUCTEM C IEPEMEHHbBIM YHCIIOM YacTHIL.
. MeToa KpyroBbIX IPOLIECCOB.
. O6urue ycnosust T/ paBHOBecus ™.
. YcnoBust paBHOBecHsI IBYX(a3HOi 0THOKOMIIOHEHTHOW CHCTEMBI.
. YcnoBusl ycTOWYMBOCTH paBHOBeCHs OHOpoaHOM cuctemsl. [Ipuniun Jle -lllatense bpayna.
. XuMHuecKkoe paBHOBECHE B OJHOPOIHOI CHCTEME.
. PaBHOBecHe rereporenHsix cucteM. [IpaBuiio ¢a3 'udoca.
. Knnaccuduxkanus ¢a3oBsix nmepexomgos*.
. Ypasuenue Knanelipona-Knay3uyca.
. YpaBHeHus DpeHdecTa.
. OCHOBHBIE MTOCTYJIAThI KJIACCUYECKOH CTATUCTHKH™.
. YpaBHenue JIlnyBums*.
. OCHOBHBIE IOCTYNAThl KBAHTOBOM CTATHCTHYECKOH (pu3nku. MaTpuia IIOTHOCTH.
. YpaBuenue HeiimaHa.
. MUKpOKaHOHHYECKOE pacrpeesicHue™.
. TepmoarHaMHYeCKUH CMBICIT ITApaMETPOB MUKPOKAHOHHYECKOTO PacIpeieIeHHs.
. Kanonnueckoe pacnpenenenue®.
. TepmoarHaMUYeCKU CMBICIT TApaMETPOB KAHOHUYECKOTO PaclpeaesIeHusl.
. Pactipenenenne Maxcsenna u MakcBesuia-bonbumMana.
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34. Teopema 0 paBHOpacHpeAeIeHUH CpeJHel KHHETHIECKOH PHEPTUH IO CTETICHSIM CBOOO/IbI.

35. Teopema o Bupmaie.

36. bosbl1oe KAHOHUYECKOE pacipeieieHue™.

37. TepMOJMHAMHYECKHIA CMBICIT TIAPAMETPOB OOJIBIIOT0 KAHOHHYECKOTO PACTIPE/ICIICHHSL.

38. Tepmoaunamuyeckas skBuBanieHTHOCTS MKP u KP.

39. Tepmoaunamuueckas s5kBuBaieHTHOCTS KP u BKP.

[Mpumeuanue: *oTMeUYeHBI BOIPOCHI, BXOJSIIIE B CIIHCOK BOIIPOCOB «TEOPETHYECKOTO MUHIMYMa.

6.4. Kputepuu oneHuBaHus

Kpurepuu onenusanus (4 cemecTp):

3amaHus K IPaKTHYCCKUM 3aHATHAM CTYACHTHI BEITONHIIOT B TCUCHHAE CEMECTPa Ha MPAKTHYESCKUX 3aHATHAX U IoMa. 3a1a4n
CTPYIIHNPOBAHBI IT0 TEMaM IMPAKTHYECKUX 3aHATHI. B TeueHne cemMecTpa CTy[EHT HODKEH CAATh OTYET MO Kaxkaoi Teme. OTder 1o
TeMe CUUTACTCS CIaHHBIM BOBPEMsI, €CIIM OH CJIaH B TEUCHUE MECSIa I0CIIe H3yYEHHs TeMBI Ha MIPaKTHYECKOM 3aHATHH. OTdeT
Hozipa3yMeBaeT PelleHHe 3a4a4 U3 MPeI0KEeHHOTO CITICKA 33/1a4 M YMEHHe OOBACHUTH XOJ[ pelIeHus 1-2 3a1a4d U3 TeMBL.
MakcumanbHbIi 6ai 3a ciauy Beex TeM — 42 6amnoB. MakcuManbHbIi 6aii 3a moceleHye JeKIMOHHbIX 3aHATUHI — 6 0aJuIoB, 3a
ToCeIIeHNe MPaKTUIeCKUX 3aHATHi — 3 Oana.

Kpurepun onennBanus:

XapakTepucTHKU oTBeTa bansl

Perrero > 80% 3amau, TemMa ciaHa BOBpeMs. 6-7
Pemmeno >80% 3amau, Tema cana He BoBpeMsl. 3-5
Perreno <80% 3amau, TeMa ciana He BoBpemst. 1-3
3agauu He peneHs! O

Takxe B TeUEHHE CEMECTpa MPOBOIUTCS OJIHA KOHTPOJIbHAsI paboTa 1Mo paszaenaM «YpaBHEHUS JBIKCHUS» U «3aKOHBI COXPAHCHHUS.
Ha koHTpoJIbHO# paboTe CTyIEeHTY MpeyiaraeTcs pelnTh 3 3a1a4u. MakcuMalbHbIH 0alll 32 KOHTPOJIbHYIO paboTy — 9 GayioB.

Kpurepuu oueHuBaHus:

XapakTepucTHKU O0TBeTa bansl

[IpaBuIIbHO ¥ ¢ IOSICHEHUSIMU PEIIeHBI TPH 3a1a49H 9
Pemiens! Tpy 3a1a4u, HO €CTh OLIMOKH 8-7
[IpaBuiIbHO U C MOSCHEHUSMH PEILICHBI JIBE 3a/1a4u 6
Pemmens! aBe 3amaun, HO €CTh OIIMOKK 5-4
[IpaBunbHO pelieHa ojHa 3a1a4a 3

YacTuuHO perieHa ojiHa 3a1ada 2-1

Taxum oOpa3om, 3a paboTy B ceMeCTpe CTyAECHT MOXKET MOTydUTh MakcuMyM 60 6aitos.
JK3aMeH MPOXOAUT B MMCbMEHHO-YCTHOH popMme 1o Ouneram. B Ouiiete 1Ba TeopeTndeckux Borpoca (0JuH U3 0a30BOro YpoBHs,
BTOPOI — U3 MPOJIBHHYTOT'O YPOBHS) M OJHA 3a/1a4a. MakCHMaIIbHbIH 0aint 3a OTBETHI Mo OmreTy — 40 6aios.

Kpurepun orieHUBaHUsL:

XapakTepucTHKHU OoTBeTa banst

OtBetw Ha 06a Borpoca OueTa, BOCIPOU3BEIs COOTBETCTBYIOIINE MaTEMAaTHYECKUE BBIKIAIKH U JIOTHUECKHE PACcCyXICHU, 3a/1a4a
MIOJTHOCTBIO PEIleHA, CTYAEHT IPaBUILHO 0OOCHOBBIBAET NPHUHATHIE pellieHns. BO3MOKHbI HecylecTBeHHbIe omuoku. 35-40
CtyzeHT TBep0 3HAET MaTepHall, FPAMOTHO H I10 CYIIECTBY M3JIaraeT ero, Ho IPU 9TOM JOITyCKAIOTCS HErpyOble ONTMOKH TIPH BHIBOZE
(GbopMyI U pellIeH!H 3a/lauyl WIN OTCYTCTBUE HEKOTOPHIX AJIEMEHTOB BbIBOJA. 25-35

3HaeT «TEOPETUIECKHH MUHHMYM», T.€. OTBEYaeT Ha BOIIPOC 0A30BOr0 YPOBHS M 3HAET OCHOBHBIE IOHSTHS, COOTHOIIECHUS (0e3
BBIBOJIa), Ha3BaHHUE M (YU3NUECKUI CMBICI BEJIMYHMH IO APYrHM BoIpocos Omiera. 10-20

He MoeT oTBeTHTH Ha BOIIPOC 6a30BOro ypoBHs 0

Ecnu ctyneHT 3a Bpemst paboThI B ceMecTpe Habpai 55-60 6aioB, OH 0CBOOOXKIASTCS OT PELICHNUS 3aJa4r Ha YK3aMeHe.

Ecnu cTyneHt 3a Bpemst paboThl B ceMecTpe Habpas MeHee 25 6aiioB, Ui Hero 9K3aMeH MPOXO/INT B JBa dTara.

Ha nepBom aTare cTyneHT BoImonHseT TecT u3 10 Bompocos. [IpogomkutensHOcTh — 20 MunyT. CozlepKaHue TecTa OnpeaesseTcs
CIIEIYIOUIMM 00pa3oM:

Ne ni/m KonTponupyemsie pazaenst Koi-Bo BOIIPOCOB TOPOTOBOTO YPOBHSI
1 YpaBuenwust nmxenus 6
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2 3aKoHbl coxpaHeuns 3
3 KoneGanus 1

Kputepun olieHMBaHUs: KaXKAblil MPaBUIIbHBIA OTBET — 3 Oayuta. MakcumainbHoe KoiudecTBo 6amutoB — 30. UToObI TecT ObLT 3auTeH,
CTYICHT JIOJDKEH JIaTh NIPaBUIIbHBIC OTBETHI 110 KpaiiHel Mepe Ha 6 BonpocoB u3 10.

HWToroBeii 0ayut paccuuthiBaeTcs o Gopmyne S=S1+S2, roe S1, — 6auisl, B TEYSHUE ceMecTpa, S2 — 6aslIbl, ONTyYeHHBIC Ha
JK3aMeHe, S — UTOTOBEII OaI.

Kputepun OleHUBaHUsI DK3aMeHa:

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

Kputepun onenuBanus (5 cemectp):

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHUH U NPAKTUYECKUX HABBIKOB IPOM3BOMTCS HA MPAKTHUECKUX 3aHATHUSIX B BUIIE
KOHTPOJILHOW PabOTHI, a TAKKE B BU/IE OTYETOB [0 TEMaM IPAKTUIECKHUX 3aHATHI, KOTOPBIE CaeT CTYACHT B TedyeHue cemectpa. Otuer
10JIpa3yMeBaeT CaMOCTOATENIFHOE pelIeH e 3a1a4 1o qucuuruinie. KontponbHas pabota mpoBOAUTCS Ha MIPAKTUYECKOM 3aHSITHH B
Te4yeHue 45 MUHYT, 110 HECKOJIBKHM TeMaM MPaKTHUCCKUX 3aHATHI. Ha KOHTpOJIbHOMH paboTe CTYICHTY MpeIiaraeTcsl pelInTh IBe-TPH
MIPOCTHIX 33/1a4H1 10 NPeAbITyIIM TeMaM. HoMep BapraHTa KOHTPOJIBHBIX 33JJaHUH HA3HAYAETCs IPETo1aBaTelIeM.

ATTecTanroHHAasI OI[CHKAa CTaBUTCS HA OCHOBE OAJIIPHO-PEUTHHTOBOM CHCTEMBI:

1. Mocemenue nexuuu: 0.5 Gayta, B cymme 10 8§ 6ajuios;

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

3. IMocemenue npakTuyeckoro 3anarus: 0.5 Oamwia, B cymme 10 4 0aios;

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

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

6. M3ydeHue JIeKIIMOHHOT0 MaTepuaa: 2-8 6ayuioB 3a riiaBy (paszein) B 3aBUCUMOCTH OT 00bEMa U CII0KHOCTH, B CyMMe J10 32 0aJuioB.

CymMa 6aiuIoB COOTBETCTBYET CICAYIOMINM OL[CHKAM H YPOBHSIM OCBOCHHUSI IPOBEPSIEMBIX KOMITCTCHIIHIA:
0-39 — HeynOBIIETBOPUTENILHO (HEAOCTATOYHBII YPOBEHB),

40-59 — ynoBneTBopuTeNbHO (0a30BbIi YPOBEHB),

60-79 — xopo1o (cpenHuii ypOBEHb),

80-100 — oTniuyuHO (BBICOKUH YPOBCHB).

Kpurepun onieHuBaHUsS KOHTPOIBHON padOTHI:

1. [TIpaBUIILHO U C TIOSICHEHUSIMH PELICHBI BCe 3a1a4u — 3 Oasuia (BBICOKUIT YpOBEHb KOMITIETEHIHIA),

2. 3aauu peleHsl ¢ HeOOMbIITUMHE OHOKaMK — 2 Oaia (CpeiHUi ypOBEHb KOMIICTEHIHIA),

3. Pemiena nosjoBUHA 3aj1a4 WM 334U PELLICHbI HANOJIOBUHY — 1 Gasut (6a30BbIi ypOBEHb KOMIIETEHIIHI),
4. Pemenwmit HeT — 0 GayoB (HEAOCTATOYHBIN YPOBEHb KOMIIETECHITHH ).

Kpurepun onieHUBaHHS OTBETA HA YK3aMEHe:

1. OtBetun Ha 06a Bompoca 6uiera, BOCIPOU3BE/S COOTBETCTBYIOLINE MaTEMAaTHIECKUE BBIKIAAKH U JIOTHUECKHUE PAcCyXICHUS,
PELIrIT 3a1a9y MOJTHOCTBIO, MOXKET TOSICHUTH PEIIeHHUEe; BO3MOXHBI HECYIIECTBEHHBIE OIIHMOKN — 25-32 Oaiuia (BEICOKHI YpOBEHb
KOMITETCHITUH ).

2. TBépmo 3HaeT MaTepHa, rPaMOTHO U IO CYLIECTBY U3JIaraeT ero, Ho IpU 9TOM JOIYCKaIOTCs HerpyOble OMMOKH MITH MPOOENHI U
BBIBOJIE (DOPMYJI U pelIeHUH 3aaa4n — 15-24 Ganna (cpeaHuil ypoBeHb KOMIIETECHIUI).

3. 3HaeT «TeopeTHIECKUH MHHIMYM», T.€. OTBEYaeT Ha BOIIPOC 0a30BOTO YPOBHS M 3HAET OCHOBHBIE MOHSATHS, COOTHOIIECHHS (0e3
BBIBOZI4), HA3BaHHE U (PU3MUYECCKHUI CMBICIT BETUUUH — 5-14 6aytoB (6a30BbIH YpOBEHb KOMITETCHIIUH ).

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

BOHpOCBI (TEOPECTUYECKOT0O MUHUMYMa» UCIIOJIB3YIOTCA Ha CAa4Y€ WM IIEPEeCAauC 3K3aMC€Ha, €CJIU CTYACHT HE MPECTCHAYCT Ha OLICHKY
BBILIC, YEM «YAOBJICTBOPUTCIBHO.

Kpurepuu onienusanus (6 ceMecTp):

Texymuii KOHTPOJIb TEOPETUICCKUX 3HAHUH U IIPAKTHICCKUX HABBIKOB MPOU3BOAUTCS HA MPAKTHIECKUX 3aHATHIX B BULE
KOHTPOJIBHBIX PaboT, a TakxKe B BUAE pabouynx TeTpaneH 1o TeMaM MPaKTHIEeCKUX 3aHATHI, KOTOPBIE CAAET CTYACHT B TEUCHHE
ceMecTpa. Homep BapraHTa BBITOTHCHUSI KOHTPOJBHBIX 3aIaHHI HA3HAYACTCS MPETIOIaBaTeleM.

CTyneHT IomycKaeTest K ciade 9K3aMeHa B KOHIIE CeMecTpa PH YCIICITHOM BBIMIOJHCHHH [IPAKTHYECKHUX 331aHUi. DK3aMeHAI[OH Hast
OLICHKa CTaBHUTCS Ha OCHOBAHMH MHUCHMEHHOTO M YCTHOTO OTBETOB I10 9K3aMEHALIMOHHOMY OHIIeTy.
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OK3aMeHAMOHHBIA OMIIET COAEPKUT JIBA TEOPETUUECKUX BOIpoca U 3a1auy. CTyIeHThl, KOTOPbIE YCIEUTHO OTYUTAIUCH B TEUCHUE
ceMecTpa O PEUICHHBIX 3a7a4yax 110 TeMaM MPAKTHYECKUX 3aHATHH U3 MPEI0KEHHOTO CITHCKA 33/]ad B METOJJMYECKUX YKA3aHHIX K
KypcCy, 0CBOOOXKIAI0TCA OT 3-T0 BOIpoca B OuiieTe (T.€. pelleHus 3a/1aun).

Ha sk3aMeHe CTYJIeHT TOJIyYaeT OLICHKY «YAOBJICTBOPUTEIBLHOY» B CIydae YCICUIHOM CAaul «TE€OPETHYECKOT0 MUHIMYMay, KOTOPBIHA
BKJIIOYAET: 3HAHUE OCHOBHBIX MOHATHH, Ha3BaHUE U (U3MYECKHI CMBICI BEJIMYUH, BU OCHOBHBIX PaCIpe/ieIeHH U COOTHOICHUH
(6e3 BBIBOIA), OIIpEIENsIEMbIX BOIIPOCOM OunIeTa.

OleHKa «XOPOIIO» — CTYJACHT TBEPAO 3HAET YUeOHO-TIPOrPAaMMHBINH MaTepHal, TPAMOTHO U T10 CYIIECTBY M3JIaraeT €ro, HO IPH 3TOM
JIOITyCKAaIOTCsl HerpyOble OIMOKY NPHU BBIBOJIE (POPMYIT MIIH OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BHIBOJIA.

OleHKa «OTIUYHO» — CTYACHT JIOJDKEH MPOJEMOHCTPUPOBATh OTIMYHOE 3HAHUE MaTepHala, KaK JICKIIMOHHBIX 3aHSATHH, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSTEIbHOE 00y4eHHUe, OTBETHB Ha 00a BOIpoca OuiieTa, BOCIIPOU3BE/Sl COOTBETCTBYIOLINE MATEMATHYECKUE
BBIKJIAJIKH U JIOTHUECKUE PACCYKACHHSI; 3a/1a4a IOJDKHO OBITh MOJHOCTBIO PEIICHA, CTYJCHT MPaBHILHO 00OCHOBBIBACT MIPHUHSATHIC
peleHus.

Kpurtepun ouenuBanus (7 cemectp):
Texymuidi KOHTPOJIb TEOPETHYECKUX 3HAHUH U TIPAKTHYECKUX HABBIKOB IIPOU3BOAUTCS HA MPAKTHYECKHUX 3aHATHIX B BUIE
KOHTPOJILHOW pa®oTHI, a TAakKe B BUAE OTYSTOB MO TEMaM IPAKTUUECKUX 3aHATHH, KOTOPBIE CTYAEHT CIAaeT B TEYCHHE CEMECTpa.

1. ITocemienue JIEKIUOHHBIX 3aHATHA. MaKCUMAabHbBIN PEUTHHTOBBINH 0a/T=6.

2. Ipaktuyeckue 3agaHus

2.1 TlocemieHne MPaKTUIECKUX 3aHATHNA. MaKCUMAaJbHBIH PEHTHHIOBBIN 0aI=3.

2.2 Cnaua 3amay o teme «IlepBoe Hauano TepMOAMHAMUKHU. TEII0EMKOCTEY». MaKkCUMalIbHBIN peHTUHTOBBIN Oai=7.

2.3 Cpaua 3amad o TeMe «Bropoe Hagano repmoguHamMuky. Berarcnenne sHTponwm». MakcuManbHBINA peUTHHTOBBIN OaIT=7.
2.4 Cnaua 3aga4 1o teme «MeTo/1bl TEpMOTUHAMUKIY. MaKCUMabHBII PEHTHHTOBBIH 0ay=7.

2.5 Cpaua 3amad o TeMe «PaBHOBecHe U yCTOMYNBOCTh TEPMOJUHAMUYECKUX cucTeM. Da3oBbie epexoapn»y. MakcuMaabHBINT
PEeUTHHIOBBIN Oan=7.

2.6 Cnaua 3ama4 o teme «O0IIue METO bl PABHOBECHOM CTATUCTHYECKON MEXaHUKU». MaKCUMalbHbIH PeUTHHIOBBIH Oai=7.
2.7 Cnaua 3aga4 o teme «PaBHOBecHbIe aHcamOnu. KanoHndeckue pacnpeneneHus». MakCUMaIbHbIH peUTHHIOBBINA 0ai=7.
3. KonrpossHast pabora o teme «Hauana u MeTo sl TepMOAMHAMUKIY. MaKCUMaJIbHBIN pEHTHHTOBBII Oan=9.

Uroro: 60 Gamios

OTuer 1o 3a7a4aM moapa3yMeBaeT pelieHre 3a1a4 U3 MPEI0KESHHOTO CIUCKA 3a/1a4 K TUCIHUILIMHE U YMEHHE OOBSICHUTD X0
pemenus 1-2 3axa4 u3 TEMEI.

CTyAeHT noJy4aerT:

7—6 6ayuTOB B TOM Ciydae, eciu permeno >80% 3a1ad, CTyAeHT OOBACHSET pellleHNe 3a1ad, TeMa CIaHa BOBPEMS;

5-3 Gamnos, eciu pemeHo >80% 3aaay, CTYACHT OOBSCHSET pellleHHE 33134, TeMa C/laHa HE BOBpPEMSI;

3-1 6at, ecim penreHo <80% 3amad, CTYIEHT OOBSICHIET pelIeHUe 3a/1a4, TeMa CIaHa HE BOBPEMSI.

Ha koHTposIbHO# paboTe CTyAeHTY MpejiaraeTcs peluTh Tpy 3a1a4u. KoHTposbHast paboTa, BBITOJHEHHAS CTYACHTOM, OIICHUBACTCS
1o 9-Tu GaTbHOM IIIKaJe, PYKOBOJICTBYSCH IPH ATOM CIICTYIOIIUME KPUTCPUIMHU:

CTyIeHT TOoJTyyaeT:

9 6aisI0B, €CiIH MPABUIILHO U C MOSCHEHUSIMH PEIICHBI TPU 3a1a4H;

8-7 6autoB, €CITH pPeIIeHBI TPH 331a4H, HO €CTh OLIMOKHY;

6 6aII0B, €CITH TPABUIILHO U C TOSICHEHUSIMHU PEIIICHBI IBE 3a1a4H;

5—4 Ganna, eciiu pelieHsl 1B 3a1a41, HO €CTh OIINOKH;

3 Gasuta, eciiu pelieHa oJ1Ha 3aJ1aya;

2—1 Gan, eciy YaCTHYHO pellicHa OJIHA 3a/a4a.

Ecnu ctyneHT 3a BpeMs paboThl B ceMecTpe Habpai 55—60 6an10B, OH 0CBOOOKAAETCS OT PEIEHNUs 3aJaul Ha DK3aMeHe.

Ecnu ctyneHT 3a Bpemst paboThl B ceMecTpe Habpas MeHee 25 0anioB, Al HEeTO 9K3aMeH MPOXOIUT B Ba sTana. Ha nepBom stamne
CTYZEHT BbIIONHsET TecT U3 10 Bonpocos. Kaxxplii IpaBuibHbIi 0TBET oLeHUBaeTCA B 3 Gamuia. YToObI TeCT ObLI 3a4TEH, CTYJEHT
JIOJKEH JaTh IpaBUIIbHBIE OTBETHI IO KpaiiHeil Mepe Ha 6 Bonpocos u3 10. Ha BTopoM 3Tane cTyaeHT OTBEUaeT Ha BOIPOCHI
9K3aMEHALMOHHOTrO OuieTa.

DK3aMEeHAIMOHHBINA OMIIET COACPIKUT JIBA TEOPETUUECKUX BOIIPOCA U 3a/1a4y.

3a OTBET 10 9K3aMEHALUOHHOMY OMJIETY CTYAEHT HOIy4aeT:

40-35 GamnoB, eciii OH JEMOHCTPUPYET OTIMYHOE 3HAHUE MaTepHala, KaK JICKIIMOHHBIX 3aHATHUH, TaK ¥ TEM, BLIHOCUMBIX Ha
CaMOCTOATENbHOE 00yUeHUE, OTBETHI Ha 00a BOoIIpoca OuiIeTa, BOCIPOU3BEIs COOTBETCTBYIOIINE MATEMATUUECKUE
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BBIKJIAJIKH U JIOTUYECKHE PACCyKICHNU, 3a/1aua MOJTHOCTBIO PElIeHa, CTYJICHT MPAaBHIbHO 000OCHOBBIBACT PEIICHHE.
35-25 GannoB., eciau CTY/ACHT TBEP/O 3HACT y4eOHO-TIPOTPAMMHBII MaTepHall, TPAMOTHO M TI0 CYILIECTBY H3JIaracT €ro, HO MPU 3TOM
JIOTYCKAIOTCS HerpyOble OMIMOKH MPH BBIBOJIC (POPMYIT U PELICHUH 3a/Ia4U WK OTCYTCTBYIOT HEKOTOPBIX 3JIEMEHTOB BBIBOJIA.

25-10 0ansIoB, eciu 3HaeT «TCOPETHUECKHIT MUHUMYM», T.€. OTBEYaeT Ha 0a30BbIH BOMPOC U 3HAECT OCHOBHBIC MOHATHSI, COOTHOIICHHUS
(Ge3 BBIBOJIA), HA3BAHKE U CMBICI (PM3UUECKUX BEJMUUH 10 JPYTUM BOIIpocaM OuiieTa.

ABTOMaTHY€ECKasl OLIEHKa "yI0BIETBOPUTEIBLHO" BhICTaBIAETCA 3a 51-60 Oainos (0a/uibl TeKyLIel aTTeCTalUN).

Hroropas onenka "oTiuuHo" BeIcTaBisgeTcs 3a 91-100 6anios;

Hrorosas orenka "xoporiio" BeicTabisiercs 3a 71-90 6amos;

HToropas oleHKa "yl10BIETBOPUTEILHO" BhICTaBIsieTcs 3a 51-70 6annos,;
Hrorosas orieHka "HeyJOBICTBOPUTENHHO" BeIcTaBisieTcs 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 M3narensctBo, ron| Pecypc
JI1.1 |Jlanpay JI. M. Kpatkuii kypc obmeit ¢pusnuku. 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, cTaTHCTHUECKas (PU3UKa U KMHETUKA: ydeOHOe Mocksa : Hayxka, 3BC
M. 1I. nocobue 1977
(https://biblioclub.ru/index.php?page=book&id=482845)
JI1.3 |Tepneuxnii 5. IT. Cratuctuueckast pusnka: yaeOHoe mocodue Mocksa : Bricias 9BC
(https://biblioclub.ru/index.php?page=book&id=482849) mikona, 1973
JI1.4 |bazapos U. I1. TepMoauHaMuUKa: YUeOHUK JJIsl CTYJICHTOB By3a Mocksa: Beicmmas
mkosa, 1983
JI1.5 |barerun B. B., COOpHHUK 33124 110 JEKTPOANHAMHUKE: yaeOHOe mocodue st By3oB |Mocksa :
Tonteirun U. H., ®dusmarrus, 1962
Bbpenos M. M.
JI1.6 |JTannay JI. A., JIudmun |Teopernueckas ¢pusuka. T. 1 : Mexanuka: B 10 Tomax : ydyeOHOe Mocksa : Hayka,
E. M. nocobue i GU3UUECKUX CIEIUATBHOCTEH YHUBEPCHTETOB 1988
JI1.7 |lamuuxwuit B. M., 3aauu 1o KBaHTOBOI MexaHHKe: yueOHoe nmocodue st pusndeckux |Mocksa : Hayka,
Kapnakos b. M., Koran |cnenmansHocTel By30B 1981
B. U.
JI1.8 |JTannay JI. ., Axuezep |Kypc obuieit ¢pusnkn. MexaHuka 1 MOJICKYJIsIpHas (pU3HKa: Kype Mocksa : MI'Y, 9BC
A. ., JInpumu K. M. |nexkunit 1962
(https://biblioclub.ru/index.php?page=book&id=494677)
JI1.9 |daBsinoB A. C. KBaHTOBas MexaHHKa: MOHOTpaQHst Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
JI1.10 |JTanpay JI. ., JTudumn [ Teopernueckas ¢pusuxa. Tom 3. KBanToBas MexaHuka Mockaa : 9BC
E. M., Iuraesckuii JLIL. | (HepensTuBucTCKasg Teopus): yuebHOE ocodue M3narensckas
(https://znanium.com/catalog/document?id=369173) ¢bupma "duzuxo-
MaTeMaTH4YecKast

nuteparypa" (OU
3MATIINT), 2016
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.11 |JIannay JI. [., JIupmun | Teopernueckas dusuka. Tom 2. Teopus noist: yueGHoe nocobue Mocksaa : 9bC
E. M., ITuraesckwuii JLII. | (https://znanium.com/catalog/document?id=369175) W3natenbckasn
¢bupma "duzuko-
MaTeMaTHYecKast
mureparypa" (OU
3MATIJINT), 2018
JI1.12 |JIannay JI. [., JIubmun | Teopernueckas ¢usuka. Tom 1. MexaHuka: yueOHoe mocobue Mocksa : 9BC
E. M., ITuraesckwuii JLIT. | (https://znanium.com/catalog/document?id=369177) W3natenbckas
¢bupma "duzuko-
MaTeMaTHyecKas
nmutepatypa" (OU
3MATIJINT), 2018
JI1.13 |baterun B. B., COOpHHK 33j1a4 10 EKTPOJMHAMHKE U CTICIIHATBHOM TeopHH Camnkr- [TetepOypr 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) ®dusmarrus, 1958
J12.2 3aja4y 0 TepMOAUHAMUKE U CTATUCTHUECKON (U3UKe: HaydHas Mocksa : Mup, 9BC
JTUTEepaTypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)
J12.3 |OnbxoBckuit U. U. Kypc teopernyeckoit MexaHUKH il PU3UKOB: y4eOHHK JUIs By30B  [MockBa:
WznarenscTBO
MI'Y, 1978
J12.4 | Tepneukuii 4. I1., DNeKTpoJHAMUKA: yaeOHOe mocodue Mocksa : Beicias 3BC
Pei6akos 1O. I1. (https://biblioclub.ru/index.php?page=book&id=492478) mkona, 1980
JI2.5 |brnoxwunnes /1. U. OCHOBBI KBaHTOBOW MEXaHHUKH: ydeOHOE Tocobue Mockga : Hayxka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976
JI2.6 |CuByxun /1. B. O0muii kypc ¢pusuxu: yuebHoe nocobue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=82995) ®dusmariut, 2006
JI2.7 |Bpenos M. M., Krnaccuueckas anekTponnHaMuka Cankt- [letepOypr 9BC
PymsHues B. B., (https://e.lanbook.com/book/210194) : Jlans, 2022
Tonterrun U. H.
JI2.8 |Ancensm A. 1. OCHOBBI CTAaTUCTHYECKON (UMK U TEPMOJUHAMUKH Cankr- [lerepoypr | 39BC
(https://e.lanbook.com/book/210215) : Jlaus, 2022
7.1.3. MeTonnueckue pa3pabdoTku
ABTODEBI, COCTAaBHTEIH 3arnaBue UzpatenscTBO, Toxn| Pecype
JI3.1 |3apesuna A. C., Jlanmma |Pacnpenenenns ['m66ca, MakcBemnna, bonsimana: metoanueckue YensgOnHCK :
A.B. YKa3aHUs YenssOuHckui
roCyJapCTBEHHBII

ynusepcuret, 2009

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

€|

http://e.lanbook.com/

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

22

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

33

https://biblio-online.ru

IOpaiit [DnexTpoHHbIH pecypce] : anekTpoHHO-0ubanoTeunas cucrema (3bC) / uznarenscrBo KOpaiit. — URL:
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D4 |Znanium.com [DmekTpoHHbIH pecypc] : anekTpoHHo-0ubIHoTeuHas cucrema (OBC) / Hay4uHo-n3matenbekuii ueHTp
NH®PA-M. — URL: http://znanium.com/

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

7.3 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHii

7.3.1 IIporpaMmmHoOe oGecnieyeHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodecconabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DiexkTpoHHbIi KaTanor HayuyHoU OubmroTekn Yenl'Y [DnexktpoHHsIi pecype] : 6a3a nannbix / Yenso. roc. yu-t. — URL:
http://library.csu.ru/ru/ - Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais!
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxum qoCTyIa: TONBKO U3 CETH YHHBEPCHTETA. —
TeKcT : 2IEeKTPOHHBIN.

3. Web of Science : mynsTuancuumMHapHas pedepatiuBHas 6a3a JaHHBIX / Kommanus Thomson Reuters. — Pexxum goctyma: st
3apeructpup. noib3opareneil Uenl'Y. — TekcT : 31eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctyna: s
3apeructpup. nonp3osareneit Uenl'Y. — TekcT : 3meKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http:/link.springer.com/ — 5I3. anri. — PesxxuM ocTyma: uist 3aperucTpup. mojb3oBareineit Yenl'y. —
TeKcT : 2IEeKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

Jis peanu3anyy AUCIMILIMHBI UCTIONIB3YIOTCA ydeOHbIE ayAUTOPHHU AJISI IPOBEICHHS 3aHATHH JEKIIMOHHOTO THIIA, CEMHHAPCKOTO
THUMA, TPYIIOBBIX U HHIIUBUIYaJIbHBIX KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS K MPOMEKYTOYHOH aTTeCTalllH, & TAKIKE MOMEIICHUS JUIs
CaMOCTOSITETBHON paboOTHI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBaHbI CIIEIMATM3UPOBAHHON MEOEIbI0 M TEXHHUECKUMH CPEACTBAMH O0YYEHHS - MYJIbTUMEIHUHHBIM
000pya0BaHHEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).

Jnist mpoBeieHuUs! 3aHATUH JICKIIMOHHOTO THUIA TPeJIaratoTcs Habophl AEMOHCTPAIIHOHHOTO 000pYJOBaHUS U y4eOHO- HATJISHBIX
mocoouit (MyTbTUMETUHHBIE TTPE3ECHTAIINN ).

Hcnonesyrorest ayauropus Ne205 - ynranbhbiii 3a51 Ne3 (yueOHbIi kopmyc Nel) u aynutopust Ne206 - 35eKTpPOHHBIN YHUTATIBHBIH 34T
(crienanu3upoBaHHbIil MenualeHTp) (yueOHbIi kopiyc Nel) u1st caMOCTOSTEIbHOM pabOThI CTYACHTA, OCHAIIEHHBIC IEPCOHATLHBIMU
KOMITBIOTEpaMH, MyJIbTUMEINHHOM anmaparypoil. B aynmuropusx obecriedeH JOCTYN K Pa3IMIHON CIIPaBOYHOM JIUTEpaType,
SHLUKJIONE UM, OHOInOrpaduuecKuM U MOJHOTEKCTOBBIM 0a3aM JIaHHBIX, MH(GOPMalMOHHEIM pecypcaM «HTepHET».

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIIMHBI (MO/Y JIS)

OcBoeHne cozepkanus yaeOHOH AucUIIHHB « TeopeTHdeckas (pU3MKay OCYIIECTBIACTCS HA JIEKIHAX, IPAKTHUCCKUX 3aHATHAX U B
MpoIecCe CaMOCTOSATENLHON YUeOHO eI TeIbHOCTH CTY/ICHTOB.

JlexmoHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUUECKOE U3YyUEeHHE TUCHUILTUHBL. OCHOBHBIMHU METOJIaMU OOy4YEHUS SIBIISIIOTCS
MH(POPMAIOHHO-00BACHUTENBHBIH 1 TIPOOIeMHBIH. Ha neknusax n3naraercs OCHOBHOE COJEPKaHHUE TEM IIPOTPaMMEIL, IIPOBOJHUTCS
aHaJM3 OCHOBHBIX MOHSATUH U pacCMaTPUBAIOTCS IPUMEPBL.

JlexuMOHHBINA MaTepHall SBIAETCS BaXKHBIM, HO HE €IMHCTBEHHBIM Ul yCBOEHUs yueOHOH aucuuniauusl. Ero o6s3aTensHo
HEOOXOIUMO JOIOJIHUTE MAaTePUAIOM OCHOBHOMN M AOTIOJIHUTEIBHON JIUTEPATypHI 110 TEME.

ITpaxTUdeckue 3aHATHS CILyXKaT UL 3aKPEIUICHHUS TEOPETUUECKUX OCHOB, U3JIaracMbIX B JIeKIMAX. Ha npakTuueckux 3aHATHAX
o0yJaeMble OB/IaAEeBalOT OCHOBHBIMU METOaMHU M IIPUEMaMH peIleHus 3a1ad. J{s npoBeIeHns TeKYIIETro U IPOMEXKyTOYHOTO
KOHTPOJISI IPOBOAUTHCS KOHTPOJIbHAS Pab0oTa U 3aIlUThI 3a1a4 10 KaX0M TeMe NPAKTUUECKUX 3aHATHH. 3alura 3a1a4 To TeMe
[0JIpa3yMeBaeT pelleHne 3a1a4 U3 MPEAI0KEHHOTO CITUCKA 3a/1a4 M yMeHUe 00BIACHUTH X0 pemieHus 1-2 3amaq u3 remsl. Cucrema
KOHTPOJIbHBIX MEPOIPUSTHUI H0JDKHA 00eceurBaTh 0OBbEKTUBHYIO OLEHKY 3HAHUI U HaBBIKOB CTYJEHTOB, CIIOCOOCTBOBATH
MOBBIIEHUIO () (HEKTUBHOCTH BCEX BUOB YUEOHBIX 3aHATHH, BKIIOUAsl U CAMOCTOSTEIBHYIO PaboTy.

BakHBIM MOMEHTOM IIPU H3YYECHHUH JTI000H TUCIIUIIINHEI SBIISETCS OPTaHU3AIHs CAMOCTOATENbHON padoTsl. [Ipi ocBoeHHN MaTepHaa
HE CJIEyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMHUHAHHIO IIPUBEACHHBIX ONpeeIeH i, GopMyIupoBOK U
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I0JIOXKEHUH, eciiu TpeboBaHus K BaM npsiMo He yka3bIBalOT Ha 3T0. BrionHe 3 pekTHBHOIN MOXKET OKa3aThCs MOIBITKA MOHSTH CYTh
SIBTICHUSI, BEIpAa0OTaTh CBOE OTHOILCHUE K HEMY, OTIMPAasiCh Ha MaTepHaj, COAEpKALIUICI B peKOMEHA0BaHHOM uTepartype. Taxke
PEKOMEH/1yeTCsl paBHOMEPHO pacpeieisiTh Harpy3Ky CaMOCTOSTEIbHOTO 00y4eHHs B TEYEHUE CEMECTpa.

B ciyuae nmpuMeHeHHs IpH 00YYESHUN JUCIUILIMHEI 3JICKTPOHHOTO 00Y4CHU, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHI
oO1IeHre 00yJYaroIIUXCs U MPEToaBaTest OCYIIECTBISICTCS B PEXKUME PealbHOTO BpeMeHH (OHIaiH-JIeKIUK (BeOWHAPHI), YaThI,
BH/ICO-KOH(EPEHIUH U JIp.) M OTIOXKEHHOI0 BpeMeHH (CucTeMa quctaHnrnonHoro ooy4enns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTa U JIp.).

HpI/I O6y‘IeHI/II/I WHBAJIUIOB U JIUIL C OTPAHUYICHHBIMH BO3MOKHOCTAMHU 3J0POBBSA DJICKTPOHHOC 06yquI/Ie, JUCTAaHIIMOHHBIC
O6pa3OBaTeJ'II)HI)Ie TCXHOJIOTUH IIPEAYCMATPHUBAIOT BO3MOKHOCTL ITpUEMa-1repeaaan I/IH(I)OpMaIlI/II/I B JOCTYIIHBIX JJISI HUX (bOpMaX.

Peanu3zanust JUCHUILTUHBI C HPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHus], TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTHH (Hanee — D0,
JOT) ocymectBnsiercss Ha OcHOBaHUH «I10JI0KEHHS O pean3alii OCHOBHBIX M JJOMOJHHUTENILHBIX 00pa30BaTeIbHBIX TPOTPaMM C
IIPUMEHEHUEM DIIEKTPOHHOTO 00YUYEeHHS M JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTUH B (peepabHOM rocy1apcTBEHHOM
O0PKETHOM 00pa30BaTEeNIbHOM YUPEKICHUH BBICILETO 00pa3oBaHus «UenssOMHCKUN TOCyaapCcTBEHHBIN yHUBEpCUTET, «IlomoxeHus
0 MOpsAKE 3a4eTa 00YJaIOMIUMUCS [0 OCHOBHBIM NPO(ECCHOHAIBEHBIM 00pa30BaTelIbHBIM MPOrPaMMaM BBICIIEr0 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3AIHIX, OCYIIECTBISIOMNX 00pa30BaTeIbHYIO IESTeIbHOCTD, YIeOHbBIX
MIPEeMETOB, KypCOB, TUCIUIUINH (MOIyJIel), IPAKTHK, TOMOJHUTEIBLHBIX 00pa30BaTEIbHBIX IPOTPaMM» IIOCPEACTBOM IEKTPOHHON
nHpOpMaIMoHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl'Vy». B uckimouuTe bHbIX ciydasx (hopc-Maxkop | T.I1.) PpH
peanu3anuu 00pa3oBaTesbHON AesATenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsITh KOMIIOHEHTHI, He BXO/SIINE B IEPEYCHb
3JIEKTPOHHOM HHPOPMAITHOHHO- 00Pa30BATEILHON CPEIIBI.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIIMHBI OBYYAIOIAMUCS C UTHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbSI

OcBoeHUE NUCLUIIMHBI MHBAJIHIAMY U JIMIAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbsI OCYILECTBIIETCS € UCIOIb30BaHUEM
CHELHATIbHBIX TEXHUYECKUX CPEACTB M AaCCUCTHBHBIX HMH(GOPMAlMOHHBIX TEXHOJOIUH, IpeAocTaBlIsieMblXx PecypcHbIM
y4eOHO-METOJIMIECKUM IIEHTPOM 110 00YUICHHIO HHBAIUIOB U JHI] C OTPAHMIEHHBIMHA BO3MOXKHOCTSIMH 310poBbs Uenl'V mo 3ampocy
oOyuyarorerocs.

1. MoOuibHBIe cHelralbHbIe TEXHIIECKHE CPEeCTBA VIS JIUII C HapYIICHUSMH 3PSHIS: TIOPTATUBHBIA KOMITBIOTEP C BBOJOM/BEIBOJIOM
mpudrom Bpaiinst ¢ cunTesatopom peun «ElBraile-W14J G2»; HoyrOyku ¢ nporpamMmHoii skpanHoro goctyna NVDA; anekTpoHHbIC
YBEJIMYHUTEIH JUIS YIaJeHHOTO IPOCMOTPA; BUICOYBEININTEIH IOPTATHBHEIE; TH(IIOMIeEp; TU(PPOBHIE THKTO(DOHEL

2. MoOunbHble CrenuanbHble TEXHUUSCKHE CPEACTBA JUIL JIMILl ¢ HAapYLICHUSIMHU ClIyXa: CUCTeMa CBOOOJHOIO 3BYKOBOTO IOJISL CO
BCTPOEHHOH COBMeCTUMOCTbI0 ¢ FM-ycTtpoiictBamu; paauokinaccel «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIUOHHON meTiel; cucrema MH(OPMAIMOHHAs I cnadociblamux nepeHocHas «Mcrtok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKyMEHT-KaMepa; IIporpaMMHUpyeMbIe CTyXOBBIE alapaThl HHANBHIYAIFHOTO ITOTb30BAHMUS.

3. AccuctuBHble MH(OpPMAIMOHHBIE TEXHOJOTMH: IMPOrPAaMMHOE obecneueHne SKpaHHOro nocryna c¢ cuHte3oM peun NVDA,;
IPOTPaMMBI 3KPAHHOTO YBEJIMUYEHHS; IIPOTPaMMBI PEYEBOTO CHHTE3a AJIS KOMITBIOTEPOB H HOYTOYKOB; MPOTPAMMBI pEUeBOTO CHHTE3A
JUIs1 MOOMJIBHBIX YCTPOMCTB; SKpaHHas KJIaBUATypa; SKpaHHas JIyIa.

IIpr HeoOXommMocTH ISt OOydaromMXCs ¢ HapyHMICHHSAMH 3PCHUS Ha PabOdYMX MecTaX IS NPOBEACHUS IMPAKTHUCCKUX MM
1a00paTOPHBIX 3aHITUH YCTaHABIMBaeTCs CIEIMajIbHOE IMporpaMMHoOe obecrnedeHue (mporpamma peuyeBod Haurauuu NVDA,
peueBble CUHTE3aTOPBI, SKPAHHBIE JIYIIBI).

B yueOHble ayauTopum obecneuuBaeTcs OECHPENATCTBEHHBI NOCTYyNn A OOy4aloIIMXCS WHBAIMIOB U OOy4alomuXcs C
OrpaHUYEHHbIMH BO3MOXKHOCTAMH 3J0pOBbi. B Kaxaoll ayauropuu, rae oOy4arOTCs HHBaIMAbl U JHMLA C OIPAaHUYEHHBIMHU
BO3MOXHOCTSIMU 3/I0POBBsI, IIPEIyCMaTPUBAETCA COOTBETCTBYIOLIEE KOIMIECTBO MECT JUI OOYUAIOLIUXCS ¢ y4eTOM HapyHIeHHH HX
310POBbS.

J7st oCBOGHUS AUCLUIIIMHBL HHBATHUAAM U JIUIAM C OTPAHHYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBsI IPEIOCTABIIAETCS JOCTYII K IEYaTHBIM
UCTOYHMKAM, UMEIOLIMMCS B HayuHOH 6ubanoTeke Yenl'V, ¢ HOMOILBIO CEHHaNbHbIX TEXHUYECKUX CPEJCTB; JOCTYII K 3JIEKTPOHHBIM
HUCTOYHMKAM, TMPEACTaBICHHHIM B (OpME DICKTPOHHOTO JAOKYMEHTa B (QoHae HayyHod Oubmmorekn UYenl'V wmm
JIEKTPOHHO-OUOIMOTEUHBIX CUCTEMAX, C INOMOILBIO CIEHUAIbHBIX TEXHUYECKUX M IPOIPaMMHBIX CpeACTB (pabodee MeCTO I
HE3psiYero MoJb30BaTeNlsi C MPOTPaMMHBIM OOecrieueHueM SKpaHHOro jgoctyma c¢ cuHte3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJIIepoM H kiaBuarTypoit Clevy ¢ 6osbIrMy KHOIKaMU B ¢ pa3/Ieisiolel KIaBHIIH HaKIIaaKOM).
VYueOHO-MeToANUECKHE MaTepHaibl Ul 00YYalONMXCs U3 YHCJIAa MHBAJIUIOB U JIMI C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 340POBbS
HPEIOCTaBIAIOTCS B (hOpMaX, afalTHPOBAHHBIX K OTPAHMYCHHAM UX 3[J0POBbS U BOCTIPUATHS HHPOPMAIUN:

Jst a1 ¢ HapyLIeHUsIMU 3peHUS:

- B IEYaTHOH (hopMe yBEIMUEHHBIM IIPUPTOM,

- B (JOpMeE BIIEKTPOHHOTO JOKYMEHTa,

- B opme ayaunodaiina,

- B eyaTHO# hopme mipudTom Bpaiins.

© ®I'BOY BO «Henl'V»
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JUoist U1 ¢ HapYIICHUSIMU CITyXa!

- B IIeyaTHO# (opme,

- B ()OopMe 3IIEKTPOHHOTO JIOKYMEHTA.

J7st mun ¢ HapyLIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arapara:

- B IIe4aTHOH (opme,

- B (hopMe FJIEKTPOHHOTO JJOKYMEHTAa,

- B hopme ayauodaiina.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHICHTA 00YYalOIUXC.

Jnst ’HBaIMIOB U JIUII C OTPAaHHMYESHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI OCBOECHHE TUCLUIIIMHBI MOKET OBITh YACTHYHO WIIH ITOJTHOCTBHIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

[Tpu npoBeeHNN NpoLIe Ty Pl OLCHUBAHUS PE3YIBTATOB 00YUESHHUSI HHBAIMIOB H JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI 10
JUCLHUIUTMHE 00ecreyrBaeTCsl BBINOJIHEHHE CIEAYIOMIMX JIOTOJHUTEIbHBIX TpeOOBaHUI B 3aBHCUMOCTH OT HHIAMBUAYAIbHBIX
0COOEHHOCTEH, 00yUaroIuXCs:

a) moctymnHas (opMa MpeJoCTaBIeHU HHCTPYKIIUH 10 NOPSIKY MPOBEAEHUS MPOLeIyphl OLleHUBaHUs (YCTHO, B MMCBMEHHOU dopme,
B IHCbMeHHO# opme mipudToMm Bpaiins, yCTHO ¢ HCIIOIB30BaHUEM YCIYT CYpIOTIEPEBOIUHKA);

6) nocrymHas ¢opMa NpeNOCTaBICHUS 3aJaHUIl OLICHOUHBIX CPEACTB (B Ie4aTHOH ¢opme, B Me4yaTHOH ¢GopMe yBEIMYEHHBIM
mpudTom, B nedatHot popme mpudrom Bpaiiis, B hopme 2IeKTPOHHOTO TOKYMEHTa, 3a1aHHs 3aUUTHIBAIOTCS ACCHCTEHTOM, 3aJaHuUs
IIPEOCTABIIIIOTCS C UCIOJIb30BAaHUEM CYPJIONIEPEBOIA);

B) moctynHas (opMa MperocTaBlIeHHs OTBETOB Ha 3aMaHus (MHICBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, IIMCHMEHHO
mpudrom Bpaiins, ¢ ucronp30BaHNEM YCIYT aCCHCTEHTa, YCTHO).

[pu npoBexeHHH MpoLEyPHl OLICHUBAHUS PE3YABTATOB O0YUEHHSI HHBAJIHMIOB U JIHI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI
MIPeyCMaTPUBAETCSI UCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B CBSI3H C UX WHIUBUAYAJIbHBIMH OCOOEHHOCTSIMU. DTU
CpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY nim MOTYT HCTIONB30BaThCS COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipn HeoOXouMocTH
MHBAJIW/IaM U JIMLIaM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBSI IPEAOCTABIISIETCS JONOIHUTENILHOE BPeMs JUIsl IIOATOTOBKH OTBETA
Ha 331aHus, IPOIIeAypa OLIECHUBAHUS PE3yIbTaTOB O0YUSHHS 110 JUCIUIUINHE MOKET IIPOBOJUTELCS B HECKOJIBKO ATATIOB.

[IpoBeneHue mnpoueaypsl OLEHUBAHUS pPE3yJbTATOB OOy4YeHHs WHBAIWAOB U JIMI C OFPAaHMYEHHBIMH BO3MOXHOCTSMH 3JI0POBbBS
JOIYCKAeTCs C UCIIOIb30BaHUEM JUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1
3agauM K NPaKTHYECKUM 3aHATHAM

[IpakTueckoe 3anstue 1. PaGora u Temnora. YpaBHeHHMsl COCTOSHUI

Onenuts paboty wucmnapenuss 1 mons Boxel mpu mnepexone e€ B map npu t=100°C u
HOPMaJIbHOM JIaBJICHUM.

Haiitu paboTy maeanbHOro rasa mpu aanadaTHueckoM pacimpeHuu oT Vi ao Va. JlaHbl
TaKXKe HayaslbHas TeMieparypa T u nokasarenb agualdarsl.

Haiitu paboty npu n3orepMuveckoM pacimpennn raza Ban—nep—Baanbca.

[Tokazarb, uro quddepeHnraIbHOE BEIpAXKEHUE Ul 3JeMeHTapHOH paboTsl OW = ZA,da[

4

HE ABJIACTCA ITOJTHBIM ﬂHq)q)epeHHHaHOM OT COBOKYIIHOCTH HE3aBHCHMBLIX IIapaMCTpPOB,
onpcACIIrOINX COCTOAHNUEC CUCTCMBI.
YCTaHOBI/ITI), 4qTO JJIA HpOCTOI71 CHUCTCMBI CITPABCAJIMBBI TOXKACCTBA!

- EEE

[Toxa3zatb, 4YTO CBA3b MEXIYy TEPMHUECKUMH  KOA(Q(UIUEHTAMH  pacTSHKEHUS

1o (o ! ( pj
= ,CkKatusl f=——| — | W YNpyroctu y = —| — | MOXHO IPEICTABUTH
VO or P o\ op T Do 14
Kak o = p,fy .

HOJ'Iy‘II/ITB MPUBCACHHOC YPABHCHUEC COCTOAHUS I'a3a BaH—ﬂep—BaanLca.

IIpakTueckoe 3ansatue 2. Ilepeoe Hayao repmonmHaMuku. OnpeneneHue TeNJI0eMKOCTel

1.

N

[a—

NPHU Pa3JIHYHbIX MpoLeccax

JlokazaTb, 4TO TEI0BOM 3((eKT XUMHUECKON peakIuy, IpoTeKarollel npu V= const, HIu
IIpU p=const, HE 3aBUCUT OT IPOMEKYTOUHBIX PEAKLIHN, a ONPEAEIAETCS TOJBKO HAYAIbHBIM
Y KOHEYHBIM COCTOSIHUSIMU PEarupyrolux BEIIECTB.

. Haiitu C b C, 1 uaeabHOro rasa.

Haiitu Cp — C,, nna raza Ban-nep-Baanbca.

Haiitu YACIBbHYIO TCIIOTY U30TCPMHUYCCKOTO PACIHIUPCHU ra3a Ban — ACP — Baansca.
OHpC,Z[CJ'II/ITB TCINIOEMKOCTh HUACAJIBHOIO Tra3a B CICAYIOIIUX IIPOLECCax: a) sz = const,

6) p°V = const, B) 5 = const .

U3BectHO, uto C, = a(V)T". Kakoe KOIMYECTBO TEIIOTH HYXKHO TIepeiaTh CHCTEME, YTOOkI
HarpeTh e€ n3oxopudecku ot 7, 10 7, ?

SBnsiercst U mpolecc penakcaluy KBa3uCTaTUYECKUM U Todemy?

[IpakTuueckoe 3ausarue 3. Bropoe Hauaji0 TepMOAUHAMUKH. BbIYuC/IeHE SHTPONIUM

Moryt 1 agunadarhl mepecekaTbes U mouemMy?
TepMuyeckoe U KaJOpUUYECKOE YpPAaBHEHHUSI COCTOSHMS DJIEKTPOHHOTO Tra3a CBSI3aHbI



hd

2 y
cooTHoleHuem: pV = EU . Halitn ypaBHeHue agna0baTsl B IEpeMEHHBIX p-V.

B wu3o0apuueckoM mpouecce TeMIEparypa HMIEalbHOrO rasa yBenuumiachk Basoe. Kak
U3MEHMJIACh SHTPONHUA?
Haiitn n3menenue suTponuu raza Ban—nep-Baansca npu nepexone 1,,V, = T1,,V,.

Tepmuueckuit K0O3(GUIMEHT paclIMpeHust « UL BoAbl B nHTepBaje temmeparyp ot 0°C 1o
4°C gBnsercs BEJIMYMHOW oOTpuuareiabHoW. HarpeBaercs wiaM oXJjaxkJaeTcss BOAAa IIPH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu paGoty naeansHoro rasa B nukiie KapHo. M3BecTHbI TeMieparypa XOJIOJUJIbHUKA U
HarpeBaTelsl ¥ HHTePBaJIbl U3MEHEHHs 00beMa..

[Tokazars, uro ecnu TemnoeMkocTb Cy ~ T%, TO SHTpONHUSA CUCTEMBI UMEET TOT JKE€ XapaKTep
3aBHCUMOCTHU OT TEMIIEPATYPHI.

[IpakTuueckoe 3ausarue 4, 5. MeToabl TEePMOAMHAMUKHI
Haiitu cBoGoanyt0 3HEpruto raza Ban — nep — Baasnsca.
Wssectna suTansnusa: H=H (S,p). Haiitu S, = _l(a_V] .
V\OP ),
W3BecTHa cBOOOIHAS SHEPTUS HEKOTOPOU CUCTEMBL: F' = —%RT ln[a(V)T ] Haiitu C,, .

N3Becten norenuan ' mé6ca HEKOTOPOil CUCTEMBI:

G=aT(l-mT)+RTIh P-TS, +U,. (a.S,,R,U, —const).
Haiitn TepMuueckoe U KaTOPUYECKOE YPAaBHEHMS COCTOsIHMS. Kakol cucteMe COOTBETCTBYET
naHHbIA noteHman? KakoB ¢pu3ndeckuii CMbICI TOCTOSHHON a?

[TomyuuTh BeIpaX€HUE AJIs SHTAJIBINUU | MOJIS U€aIbHOTO rasa.
3anucark coOOTHOIIeHHe MakcBesuia sl TepMOIMHAMHYECKOro MOTEHIMAaa, COOCTBEHHBIMU
IIEPEMEHHBIMU KOTOPOTO SABISIOTCS dHTaNbNMUA H 1 naBienue p.
[TomyunTs 5HEpruto I'enbMronba CMECH HIEaIbHBIX T'a30B, COCTOAUIMX U3 V, MOJIEH OIHOTO

U Vv, Jpyroro komrnoHenra. Halitu usmMeHnenue sHeprum I enbMronsna npu M30TEpMUYECKON

muddy3uu raza.
[lpr HU3KOH TeMIiepaType SHTPOMUS 3JIEKTPOHHOTO Ta3a B MeTajulaX IMPOMOPIHOHAIbHA

Temneparype. HalTu TemMneparypHyro 3aBUCHMOCTb pasHOCTH Temoémkoctel C, - C,, .

Ykazanue: He 3a6b186112m€, umo e6ce e6blpassiceHus ons mepMO()UHaMull€CK1/DC nomeryuanoes

&

HeoOX00UMO 3aNUCHIBAMb 8 COOCMEEHHBIX NePemMeHHblX.

HpaKTI/IquKOC 3aHgaTHE 6. OCHOBBI CTATHCTHYECKOI MEXaHHKH

Jis gacTuiel, ABMKYLIEHCS B OZHOPOIHOM TpaBUTAIIMOHHOM Toie 3emiu (HadyajabHOe
HanpaBJieHUE JBUKEHUS — BEPTUKAJIbHO BBEPX), HAUTH U HaYePTUTH (a30BYIO TPAEKTOPHUIO,
IIPOBEPUTH BBIIIOJIHUMOCTH TEOPEMBI JIMyBHILIIS, 3anMcaTh ypaBHeHue JInyBuLIs.

Ha ¢azoBoit miockoctu (q, V), Tae (=V- CKOPOCTb, HaWTH (ha30BYI0 TPAEKTOPUIO U

BBIUUCIIUTH U3MEHEHHUE cO BpeMeHeM (a3zoBoro oovema dqdv a1t CBOOOAHOM YacTUIIbI, CHIIA
TPEHUs KOTOPOHU O Cpey NMPONOPLHOHAIbHA CKOPOCTH.

s Ki1acCM4YecKoro OAHOMEPHOIO IapMOHUYECKOTO OCLMIUIATOpAa HAWTH U HAYEPTUTH
(ha3oBbIE TPAEKTOPUH, IPOBEPUTH BBIIOJIHUMOCTb T€OpPEeMbI JINyBUILIA, 3aKMcaTh ypaBHEHUE
JInyBus.

JUis K1accu4ecKkoro OIHOMEPHOI0 MapMOHHYECKOIO OCHMIUIATOpAa HaTu oO0beM (ha3oBOro
IIPOCTPAHCTBA, OTBEYAIOLIETO 3HAYEHMsI SHEpruu, MeHblle E. 3anucars MUKpOKaHOHUYECKOE



b

pacnpezeneHue.
ITpoBeputsh crpaBeIMBOCTb TeopeMbl JIMYBHIUIA I Cilydas yIpyroro COynapeHHus IBYX
YaCTHUL, ABHXKYIIUXCS [10 OMHOM IIPSIMOM.

[IpakTnyeckue 3anstus 7,8. KaHoHuYecKue pacnpenejieHus.

Haittn cratuctuueckuii UHTErpall A W CTaTUCTUYECKYID CyMMY 7. ISl OJHOMEPHOTO
rapMOHMYECKOTO OCHMWJUIATOpPAa € YacTOTOM W, IIOMEUIEHHOIO B TEPMOCTAaT. 3amucarb
KJIACCMYECKOE M KBAHTOBOE KAHOHUYECKOE pacIpe/iesiCHHeE.

Bbluuciuth CpeiHIOI MO KAaHOHMYECKOMY PACHpPENEICHUI0 JHEPrUi0 TapMOHHYECKOrO
OCHWUISATOPa, MOTPY:KEHHOTO B TepMoCTar. PaccMOTpeTh KiIacCHMYeCKUH M KBaHTOBBIM
clly4dau.

Hcxons u3 pacnpenenenuss MakcBenia 1o UMITyJIbCaM, 3allucaTh IUIOTHOCTD PacIpeleeHUs

BEPOATHOCTEH Ul KHHETHYeCKol sHepru E=p?/2m u MOy CKOPOCTH V = |f>|/ M YacTHIl B

KaHOHHUYECKOU CUCTEME.

Boruncnuth cpenHue u HauOosiee BEpOSTHbIE 3HAYEHMS] DHEPIMU U MOIYJIS CKOPOCTU B
pacnpeneneHun MakcBeia.

N yacTuil uaeanbHOIo rasa 3akjto4eHbl B 00beM V U MOAUMHSAIOTCS MUKPOKAaHOHHUYECKOMY
pacnpezenenuto ¢ sHeprueit E. Beruncauts 1i1st 370it cuctemsbl (ha30BbIil 00beM U SHTPOIHIO.
[TonyuuTs ypaBHEHHE COCTOSHUS.



28.03.02 HanouH:keHepHs, HATIPABJIEHHOCTH (Mpoduiib) «KHaHOTEeXHOJOIMU B MaTepuaIoBeleHuI,
PII mo nucunnianne «TeopeTnueckas ¢pusnka», 2024 rox nadopa, ounasi popma o0y4ueHus

[IpopexTop o yuebHoit paboTe yTrBepxaeHo 21.02.24 A.A. CanamaToB
Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbTeTa

[Iporokon 3acenanus Ne 08 ot 25.01.2024

[Ipencenarens YueHoro cosera
¢usnueckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puznKu
[IpoTokon 3aceqanus Ne 05 ot 18.01.2024

3aBenyromuii kapeapoit COIJIaCOBAHO A.E. Maiiep

ABTOpHI (COCTAaBUTEIIH) M.JIL. Munnep
C.H. 3amo3apa
O.B. EpernoBa

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»
anpens 2021 r. Ne 247-1



