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1IMMOACHUTEJIBHASA 3AITUCKA

1.1 Heab pucuumianHbl: «OCHOBBI TEOPETUUECKOU (PUUKIY

- TIOJIyYeHHE CTYACHTAaMH OCHOBOIIOJIATAIONINX TPEICTABICHUH 00 OCHOBHBIX MOJIX0AaX K
OINKMCAHUIO PeajbHBIX (PU3MUECKUX MPOLIECCOB U ABJIEHUH KaK Ha KIACCUYECKOM, TaK U Ha KBaH-
TOBOM YPOBHE;

- (popMuUpOBaHUE y CTYACHTOB CUCTEMAaTHUECKUX 3HAHUW O METOAaX pelIeHUs MpaKTHde-
CKUX 3a7a4 (PU3UKU KOHJCHCHPOBAHHOI'O COCTOSIHUS M KBAaHTOBOM (PM3MKH Ha OCHOBE COBpE-
MEHHBIX MaTeMaTUYECKUX MOeNel onrucanust GU3NIecKux 0ObEKTOB;

- pa3BHTHE HAYYHOTO MBINUICHUS U co3JaHue (pyHAaMEHTaIbHOH 0a3bl JUIs YCHEIIHOW
JnanbHeneil npodeccuoHalbHON NIeATENbHOCTH B 00JACTSIX, CBS3aHHBIX C HCCIEIOBAaHHEM
CBOWCTB KOHJICHCUPOBAHHBIX CPE/I.

1.2 Mecto aucuumiauabl B cTpykTrype OOIIl: ducrumirmHaa « OCHOBBI TEOPETHYECKOM
(GU3UKM» OTHOCUTCS K TUCHUIUIMHAM 0053aTeIbHOM YacTH (YacTu, GOpMUpPYyEeMOil yyacCTHUKaMU
obpasoBatenbHbIX oTHOIIeHUH) 6i1oka b1 (51.B.05).

OcHOBaM TeopeTHUeCKOi (PU3HMKH MpennecTByeT n3ydenue oomeil ¢pusnku. Pa3nenenne
¢bu3uKy Ha OOIIYI0 U TEOPETUUYECKYIO OOYCIIOBJIICHO HATUYHMEM ABYX METOOB HCCIEIOBaHUS,
TECHO CBS3aHHBIX MEXIY COOOM: IKCIEPUMEHTAIBHOTO U TeopeTndeckoro. [TocKombpKy Kypchl
o0mieil 1 TeopeTuuecKoil GU3MKHU SBISIOTCS CTYNEHIMH €IUHONW CHUCTEMBI CIIeHUaTbHOrO (hU3U-
YeCcKOro oOpa3zoBaHMs OyAyIIEero y4YuTens, JOJDKHA OBITh OOecredeHa MPeeMCTBEHHOCTh 3THX

KYPCOB.

[IpenycmatpuBaercsi clieayromias MOClIeI0BaTeIbHOCTh U3YYEHUS Pa3JIeNoB AUCIIMILIU-
HBI: 3JI€KTpOI[I/IHaMI/IKa, KBaHTOBas1 MEXaHUKa, TepMOI[I/IHaMI/IKa U CTaTUCTUYCCKAA (1)I/I3I/IKa.

1.3 IncuunjimHa HanpaBJieHa HAa (JOpMHUPOBaHNe cjeayomux komnerennuii: YK-1,
I1K-2:

- YK-1. CnocobeH ocymecTBISTh MOUCK, KpUTHUECKUN aHANIM3 M CUHTE3 WH(popmanuu,
HpI/IMeHﬂTI) CI/ICTCMHBII;'I ImIoaxoa s pemeHI/m IIOCTAaBJICHHBIX 3a1aa4, I/IHI[I/IKaTOpaMI/I JOCTHXKEC-
HUSI KOTOPOM SIBJISICTCS:

e VK-1.1]/[eMmoHCTpUpYET 3HaHUE OCOOCHHOCTEH CHCTEMHOTO U KPUTHUYECKOTO MBIIILIE-
HHA U TOTOBHOCTH K HeMy.

- MK-2.CriocoGeH OCyHIeCTBIATh MENaroru4eckyto AesITeNbHOCTh O MPOGUIHHBIM
npeaMeTam (JUCUMILIMHAM, MOJYJISIM) B paMKax IMporpaMM OCHOBHOT'O OOILEro U CpeaHero o0-
1Iero 00pa3oBaHusl; MHINKATOPAMU JTOCTHKEHUSI KOTOPO SBISETCS:

o [IK-2.5 IIpumMeHsieT MaTeMaTHUECKUN S3BIK KaK YHHUBEPCATBHOE CPEJCTBO MOCTPOCHUS
MOoaeiin ﬂBHeHHﬁ, HpOHeCCOB, JJISL peHleHI/ISI HpaKTI/I‘-ICCKI/IX nu BKCHGPI/IMeHTaHI)HI)IX 3a1a4, OMIIN-
pUYECKON POBEPKU HAYUHBIX TEOPHUH.

1.4 TlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUsi. B pe3ynbTare u3ydeHUs AUCIIH-
TUTHHBI CTYACHT JOJIKEeH

- 1. 3naTnb:

® COBPEMEHHBIE MPEACTABIEHUS O MPUPOJIE OCHOBHBIX (PM3UUYECKUX SIBICHUH, O IPUYH-
HaX UX BOBHUKHOBEHHS U B3aUMOCBSI3H;

® OCHOBHBIC TIOHSTHS U TEOPUH, OMHCHIBAIOIIUE COCTOSHUE (PU3MUECKHX OOBEKTOB H
MPOTEKAOIINE B HUX (DU3HUECKUEC TIPOIECCHI;

L] MAaTEMATHYCCKUEC MCTOAbI, ITO3BOJIAIOIINE aJCKBATHO OIIMCATh U O6T)$[CHI/ITI) HpOTeKa-
HUE JIF000T0 KOHKPETHOTO (PU3UYECKOTO MPOoLiecca WK SBICHHS;

2. YMeTh:

L] HpI/IMeHHTB q)HSH‘IeCKI/Ie 3aKOHBI IJIs1 peHIeHI/IH HpaKTI/I‘—IeCKI/IX 3aaa4,

® BBICNTUTH TJIABHOE COJIEpPKaHUE HCCIEeNyeMOoro (U3NYECKOro SBJICHHS M BHIOpaTh
aJICKBaTHYIO (DM3MYECKYIO MOJICNIb €r0 ONKMCAHMUS, ITO3BOJISIONIYI0 PACCUYUTATh aJCKBAaTHBIC Xa-
PaKTEPUCTUKH;
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®  JCIOJIb30BaTh 3HAHUS (YHAAMEHTAIBHBIX OCHOB U METOJIOB TEOPETHUECKON (PH3UKHU B
OCBOCHMHU Yy’K€ MMEIOLIUXCS U B CO3JaHUU HOBBIX MOAXOJIOB K MpodiieMaM MpodhecCHOHATbHON
JESTEIIBHOCTH.

3. Biagern:

® [PAaKTUYECKMMHU HaBBIKAMU DELIEHHUsS KOHKPETHBIX 3ajady HpOodEecCHOHATIBHOM aes-
TEJIbHOCTH;

®  METO/0JIOTHEH NPOBENEHUS TEOPETUUECKUX UCCIIEJOBAHUI

®  METO/IaMU BBIIOJHEHUS UCCIIEI0BATEIbCKUX PaboT.

1.5 O6mas Tpya10eMKoCcTh AUCHUIINHBI «OCHOBBI TEOPETUYECKOM (PU3UKM» COCTABIIS-
et 9 3aueTHbIX eauHull (qanee — 3E)(324 vaca):

Koa-Bo
No HaumenoBanue pasjeia Kype | Cemecrp |~ | 3E
1. | DnexTpoauHaAMHUKA 4 7 72 2
2. | KBa"TOoBas MEXaHMKA 4 8 108 3
3. | TepmoauHaMUKa U CTaTHCTHYECKas (pU3KKA 5 9 144 4

[Iporpamma mpegycMaTprBaeT U3ydeHHE MaTepuaia Ha JIEKIUSAX U MPAKTHUYECKUX 3aHs-
tusx. [Ipenycmorpena camocrtositensHas paboTa CTy/IEHTOB MO TeMaM U paszzaenam. [Iposepka
3HAHWIA OCYIIECTBIIICTCS (PPOHTATBHO, HHIUBHTYy AITHHO.

1.6 O0bem AUCHUNIMHBI H BU/AbI Y4eOHOM 1esiTeJIbHOCTH

O6beM THCHUIIINHBI M BBl Y4e0HO¥ JesiTeJbHOCTH (3a04Hasi popMa o0ydeHHsl)

Buj yueoHoii pa6oThI Bcero yacoB Cemectp 7 Cemectp 8 Cemectp 9
OO0m1ast TpyJA0€MKOCTh 324 72 108 144
AyJIUTOpPHBIE 3aHITHS 144 36 54 54
Jlexiuu 66 14 22 30
[TpakTHyeckue 3aHsTH 78 22 32 24
CamocTosTenpHas pabo- 144 36 54 54
Ta
Bua xonTposns 3amuTa Kyp-

coBoii pabo-
THI
Bun wurtoroBoro  KoH- 36 3a4er 3a4er 9K3aMeH
TpOJIs
2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE
Ounasn ¢opma o0y4eHus
2.1 DjeKTpoAMHAMMKA. YueOHO-TEeMAaTHYECKHH IIJIAH
AyAUTOpHBbIE 3aHATHS Camocrosi-
TeJbHasA
HanmenoBanmue Bcero padora.
Ne IIpakTnyeckne | Hanmuca-
TeM (pa3aesioB) 4acoB Jlexkuunu
3aHATHSA HHE Kyp-
COBOI1 pa-
00TBI.




1. | Beexmenue. DIEKTPOMArHUTHOE
B3aMMO/JICHCTBHUE, €r0 XapaKTepH-
CTHKHU. 4 2 - 2
2. | DnexTpudecKuii 3apsa U SIEKTPO-
MarHMTHOE I0JIE B BAKyyMe 12 2 4 6
3. | Cucrema ypaBHenuit Makceeia
JUTS [IOJISL B MaTEPHAIILHOM Cpejie 12 2 4 6
4.
DIEKTPOCTATHKA 12 2 4 6
5. | TloCTOSHHBIN TOK B METaJLIAX.
CrairoHapHOe MarHUTHOE TOJIe 12 2 4 6
6. | KBasucranuoHapHOe 3J1eKTpoMar-
HHUTHOE TI0JIe 8 2 2 6
7.
DJIIeKTPOMArHUTHBIE BOJTHBI 6 1 2 3
8. | DieMeHTHI PENSTUBUCTCKOM dIIEK-
TPOJAUHAMHUKH 6 1 2 3
3auer
3ammTa KypcoBOi pabOThI
HUTOro 72 14 22 36
2.2 KBaHTOBasi MEXaHUKA Y4eOHOo-TeMaTHYeCKMii IJIaH
AyIuTOpPHBIEC 3aHATHSA CamocTos-
HaumenoBanue Bcero Y P
Ne I[IpakTnyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jlekunu
3aHATHS pabora
1 | IIpeamer u MecTO KBAaHTOBOM
MEXaHUKH B Kypce PU3UKH 4 2 - 2
2 | CocrosHus1, HAOIIO1aEMbIE B
KBaHTOBOH MEXaHUKE 12 2 4 6
3 | OmHOMEPHOE ABUKEHHE 16 2 6 8
4 | JIBwkeHHE B IEHTPATBHO-
CUMMETPUYHOM I10J1€ 12 2 4 6
S | [IpubnuKeHHbIE METOIBI KBAH-
TOBOW MEXaHUKU 8 2 2 4
6 | Crun snexTpona 12 4 6
7 | CucreMa TOXKIECTBEHHBIX Ya-
CTHIT 8 2 2 4
8 | DiemeHTapHBIE YACTHIIBI 12 2 4 6
9 | MHOro>1€KTPOHHBIE ATOMBI 8 2 2 4
10 | 3onnas Teopus KpuCTaLIOB. 16 4 4 8
3auer
HUTOoro 108 22 32 54
2.3 TepMoAMHAMMKA U CTATHCTHYECKAsl pu3uKka  YuyeOHO-TEeMATHYECKHUI IUIAH
AyIuTOpPHBbIE 3aHATHUS CamocTos-
HanmenoBanue Bcero ¥ P
Ne IIpakTHYeckne | TeJbHasA
TeM (pa3aesioB) 4acos Jleknumu
3aHATHSA padora
1 | Cucremsr MHOrMX yacTuw. J{u- 8 4 - 4




HaMUYECKUU U CTAaTUCTUUECKUUN
METOJIbI B PH3UKe

2 | OcHOBHBIE MOJIOKEHHS TEPMO-

IIUHAMUKH. 20 6 4 10
3 | OCHOBHBIE MOJOXKEHUS CTATH-
CTHYECKON (PU3HKH. 16 4 4 8

4 | CratucTnueckue pacmpeaene-
HHS CHCTEM B TEPMOCTATE.

Pacnpenenenne 'n66ca. 16 4 4 8
5 CaolicTBa UcaIbHBIX U pealib-
HBIX I'a30B 16 4 4 8
6 | KBanToBas cTraTMCTHKA UJIE-
aJIbHOI'O rasa. 16 4 4 8
7 | DnemenTsl Teopun (IIyKTya-
107041 16 4 4 8
JK3aMeH | 36
HUTOI'o 144 30 24 54
2.4 nTepaKkTHBHOE 00yYeHHeE N0 TUCIIHIJIHHE
HaunumenoBanue Bun Dopma Koa-
Ne UHTEPAKTUBHOI'O BO
TeM(pa31eJ10B) 3aHATHSA
3aHATUSA 4acoB
1. | Dnextpudeckuii 3apsi U SJIEKTPOMArHUTHOE TI0JIe JIEK. Jlexuus- 2
B BaKyyMe JHUCKyCcCusd
2. | IlocrosHHsli Tok B MeTaiiax. CTtalimoHapHOe Mar- Ipax. PaGora B manbix 2
HUTHOE T0JIe rpynmax
3. | Cucrema ypaBHeHuil MakcBesuia 1ist IOJIsl B MaTe- TIEeK. Jlexrus ¢ ommo- 2
pUAIBHOM cpejie MPOBOAHUKOBOM MUKPOIJIEKTPO- KaM#
HUKH.
4, CocrosHus 1 HaOI0AaeMble. JJuHaMUYeCcKHe ek Jlekusga- 2
YpaBHCHUA 1 3aKOHBI COXPAaHCHU A JUCKYCCHUS.
5. | TpubnmxeHHbIE METOBI KB. MEXaHUKH. — TBopueckue 3a- 2
JTAHWSI
6. | MHOT03JIEeKTPOHHBIE ATOMBI U MOJICKYJTBI. oK. Jlexrus- 2
JIICKYCCHSL.
7. | Craructuueckue pacupeneieHus: CHCTEM B TEPMO- Pabora B Masbix
crare. Pacnpenenenue ['mO6ca n ero npuMeHeHHe. fpai. rpynmnax. 2
8. JIEK. TBopueckue 3a- 2
OCHOBHBIE TTOJIOKEHUS TCPMOJIVMHAMUKU.
JAHUS.
9. CBolicTBa HJ€ANBHBIX U PEATHHBIX Ta30B. Ipax. PasHoypoBHEBBIE 2
3aJIa4H.
UTOTrO Bcero: 18

3 COAEP)KAHUE TEM (PA3JIEJIOB)

3.1. DyIeKTpOAMHAMHKA

TEMA 1. BBEJAEHUE

DJIEKTPOMAarHuTHOE B3aWUMOJEHCTBHE, €0 XapaKTepucTUKH. [IpeaMer n MeToasl KIIaCCHYECKOU
ANIEKTPOAMHAMUKH, €€ MECTO CPEIH IPYTUX (PU3MUECKUX AUCLIUIUINH




TEMA 2. DJIEKTPUYECKHUM 3APSJT Y DJEKTPOMATHUTHOE ITOJIE B BAKYYME.

DneKTpUUecKui 3apsia, ero cpoiicTBa. [II0THOCTH 3apsiia U INIOTHOCTh TOKA. 3aKOH COXPaHEHUs
3apsia. Cucrema ypaBHeHU MakcBesuia-JIopeHna /i 3J1eKTpOMarHuTHOT'O TOJIsl B FayCCOBOM U
MEXyHapOJAHON CUCTEMaX €JUHUL]. 3aKOH COXpPaHEHMsI SJHEPIMHM M MMITYJbCa 3JEKTPOMAarHUT-
HOTO MOJISt M CUCTEMBbI 3apsKEHHbIX YacTHll. [lnaTHocTH 3HEpruM U MMIYJbCca U UX HOTOKOB B
3JIEKTPOMArHUTHOM Iosie. CBETOBOE JaBIICHUE.

TEMA 3. CUCTEMA VVPABHEHI/Iﬂ MAKCBEJUIA JIJIA SJIEKTPOMAT'HUTHOI'O I10O-
JI1 B MATEPUAJIBHOU CPEJE

Bnusinne marepuanbHoil Cpenpl Ha 3JIEKTPOMArHUTHOE 110J1€. MaKpOCKOIMYECKOEe 1 MUKPOCKO-
NUYECKOe MOJIst. MaKpOCKOIMYECKOE TOJIe KaK Pe3ysIbTaT YCpeAHEHUSI MUKPOMoJel o ¢usuye-
CKU OECKOHEYHO MajloMy O00bEeMy M MPOMEXYTKY BpeMeHH. MakpOCKONMYECKUe 3HA4YEHUs Ha-
IPSDKEHHOCTH 3JIEKTPUYECKOIo I0JI U MHAYKLIMU MarHuTHoro nosid. CpeaHee 3HaueHUE 3aps-
JI0OB ¥ TOKOB. BEKTOpHI MojspU3alii U HaMarHu4eHus. BEKTOpBI 3JE€KTPUYECKON MHIAYKLIMH U
HAIPSDKEHHOCTH MAarHUTHOTO 1oJis. CBsA3b MEXKIY BEKTOpaMHM I0Jisl (MaTepuaibHble COOTHOLIE-
Hus). Auddepenunanbuas Gopma 3akoHa Oma. CTOpOHHUE AIIEKTPOABIKYIIUE cuiibl. [lonHas
cucTeMa ypaBHEHHM MakcBeiia, TpPaHUYHBIX YCIOBUM M MAaTEpUAIbHBIX YPAaBHEHHMM I DJIEK-
TPOMAarHUTHOI'O MOJIS B BEIIECTBE. 3aKOH COXPAHEHUS YHEPTUU Ul 3JIEKTPOMArHUTHOTO TOJIS B
MarepuaibHoOu cpene (teopema Ymona-Iloiitunra). Terno xoyns-JIlenna u pabora CTOpOHHUX
CHIL

TEMA 4. 9JIEKTPOCTATHUKA.

VYpaBHeHus1 anekTpocTaTUKU. CKansdpHbl noTeHuuan. YpaBHeHue IlyaccoHa miis cKamsipHOro
noTeHuuana u ero peuenue. [loTeHnuan cucteMbl HEMOJABUKHBIX 3apsiioB Ha OOJIBIIUX pac-
CTOsIHUAX. JIMIIONBHBIA M KBaJpymnoJIbHbIM MOMEHTHL. PaboTa mo mepemelnieHuio 3apsga BO
BHelIHeM mosie. [loTeHnmanbHast SHEPrusl CUCTEMBI 3apsI0B BO BHEIIHEM I10JI€. DHEPTUsl KyJIo-
HOBCKOT'O B3aWMOJCUCTBHSI 3apsilOB U DHEPTUS AIEKTPOCTATUYECKOTO IMOJIS. DHEPTUs IEKTPO-
CTaTUYECKOTO OIS MPOBOIHUKOB. EMKOCTHBIE KO3 (DUITUEHTEI.

TEMA 5. IIOCTOSHHBIN TOK B METAJIJIAX. CTAITMUOHAPHOE MATHUTHOE HOJIE.

Jluneitnsle npoBonHuku. MHTErpansHas popma 3akonoB OMma u Jxoyns-Jlenna. [Ipasuna Kupx-
roa. YpaBHeHHe MarHUTOCTaTUKHU. BekTopHbIil moteHuuan. Ypasuenue Ilyaccona amst BeKTop-
HOT'O MOTEHIMAaNa U ero pelieHne. BeKTopHbIi MOTeHIMal CUCTEMbI TOYEUHBIX 3apsi0oB U 00b-
€MHO PaCIpPEIENICHHBIX TOKOB. DJIEKTPOMAarHUTHOE I0JIE PABHOMEPHO IBMIKYILHXCS 3apsiioB.
BexTopHBIii MOTEHIIMAI CUCTEMBI 3apsiIoB Ha O0NbIIUX paccTosHUAX. CTallMOHApHOE MarHUTHOE
10Jie B MAarHUTHOM JIUIIOJIBHOM HpUOJIMKEHUH. MarHuTHBIE MOMEHT M €ro CBOMCTBA, MarHUT-
HBI MOMEHT BUTKA C TOKOM. DHEprusi B3aUMOJCICTBUS TOKOB U SHEPTUsi MarHuTHOTro noJsi. Ko-
¢ dunmenT nHAyKIuH. CrucreMa 3apspDKeHHBIX YacTHIl B KBa3HOAHOPOJAHOM MAarHUTOM IOJIE: UX
SHEprus, IeHCTBYIOIIAs Ha HUX CUJIa U MOMEHT CUJIBL.

TEMA 6. KBASUCTAIITMOHAPHOE MATHUTHOE IIOJIE.

VYcnoBue kBazucTanoHapHOCTH. [IpOHMKHOBEHHE MarHMTHOIO MOJS B MPOBOAHUK. CKUH-3(]-
¢exT. 3akon OMa a1 IepeMEHHbBIX TOKOB. IHAYKTUBHOCTh M €MKOCTh B IIETIH NIEPEMEHHOT0 TO-
ka. [IpaBuna Kupxroda nis rieneit mepeMeHHOTO TOKa.

TEMA 7. OJIEKTPOMAT'HUTHBIE BOJIHBI.

BonHoBOe ypaBHEHME. DJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh MX pacmpocTpaHeHud. [lmockue
BoJIHBI. [Inockne MoHOXpoMarnyeckue BoHbI. [lonsgpuzanns 31eKTpOMarHuTHON BOJIHBI. DJIEK-
TPOMAarHUTHBIE BOJIHBI B CPEJIe C MPOBOAUMOCTBIO. J(HcTiepcrs TUANEKTPUIECKOM MPOHUIIAEMO-
cti. YpaBHeHue JlanamOepa. 3amna3pIBaroniue MOTEHIUANIbI, X (GU3UUYECKUN CMBICT. DIEKTpPO-
MarHUTHOE I0JIE€ CUCTEMBbI 3aps0B B BOJHOBOW 30HE B JUMOJBHOM NpuOImkeHuu. M3nydenue
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3JIEKTPOMArHUTHBIX BOJH, cpepuyeckue BoyHbI. MIHTeHCUBHOCTH m3nyueHus. [Ipocreitmme u3-
JYYalolINe CUCTEMbI. DJIEKTPOJMHAMHUKA U HECOCTOSITEIbHOCTD KIAaCCUYECKOM TIaHeTapHON MO-
JIeJIA aTOMa.

TEMA 8. DJIEMEHTbI PEJIATUBUCTCKOUN 3JIEKTPOJIMHAMUKU.

4-ToK, mpeoOpa3oBaHKe €ro KOMIIOHEHTOB IPU U3MEHEHHH CUCTEMBbl OTCUETa, OTHOCUTEIbHOCTD
pa30MEeHMs] NCTOUYHMKOB IOJS HA 3apsiibl U TOKU. 3aKOH COXPAHEHHU 3apsijia B KOBapUaHTHOU
dopme. 4-IloreHuuan, npeoOpa3oBaHUE €ro KOMIIOHEHTOB IPU M3MEHEHUHU CHUCTEMBI OTCUETA.
Ycnosue JlopeHiia U ypaBHEHHS IS TIOTEHIIMAIOB B KOBapuaHTHOU (opme. TeHzop anekrpo-
MarHuTHoro nosst. KoBapuanTtHas opMa ypaBHEHUS ABUXKEHUS 3apsSKEHHON 4aCTHUIIbl BO BHEIII-
HEM 3JIeKTpoMaruuTHoM noje. KoBapuantHas ¢popma ypaBHeHH MakcBela B BakyyMe.

3.2. KBanToBas MexaHHKA.

TEMA 1. BBEJIEHUE
[IpenMeT 1 MeCTO KBAaHTOBOI MEXaHHUKH B Kypce ¢puszuku. OcOOEHHOCTH MOBEACHHSI MUKPOOOH-
eKTOB. JIuCKpeTHOCTh 3HAYCHHH (PU3NIECKUX BeTUIHUH. KOPITyCKYJISIpHO-BOJTHOBOH TyaJIh3M.

TEMA 2. COCTOSHWS, HABJIFOJIAEMBIE B KBAHTOBOI MEXAHMKE

Onucanune cocrostHUi MuKpocucteM. BonHoBas ¢yHkuus. KBaHTOBOMEXaHWYECKUIT NPUHLIKIL
cynepno3uiuy. Onurcanue Ha0JI0JaeMbIX B KBaHTOBON MexaHuke. CaMoconpsiKeHHbIE OleparTo-
pbl. CoOcTBEeHHbIE (PYHKLIMN U COOCTBEHHBIE 3HAYEHUSI CAMOCOIPSHKEHHBIX OIEepaTopoB, UX (u-
3uyecknii cMbica. CpenHue 3HaueHUs HaOII0AAaeMbIX, BEPOSITHOCTH UX BO3MOYKHBIX 3HAUYEHU.
KommyTtarops! oneparopoB. CooTHOLIEHHUS HeonpeaeneHHocTel ['elizen0Oepra. Y cinoBus coBme-
CTHOH M3MepuMocTu HabmogaeMbix. OnepaTopbl KOOPAMHAT U UMIyJbca. ['aMUIbTOHMAH JUIS
YaCTHUI] ¥ CUCTEMBI B3aUMOJICHCTBYIOIINX YacTUIl BO BHeUIHeM moiie. Orneparop opOUTAIBHOTO
MOMEHTa uMITyJibca. [[puHInn NpUYMHHOCTY B KBaHTOBOM MexaHuke. Y paBHeHue [llpenunrepa.

TEMA 3. OTHOMEPHOE JAIBWOKEHWE

OO01re cBOMCTBA OJTHOMEPHOTO ABMXKEHHUS. 3aJa4ya O YacTHUIIE B OTeHUMaIbHOU sime. [loTeHIu-
anbHble Oaprepbl. TyHHenbHbIN 3¢ ek, HandaprepHOe paccesiHue. Teopus o-pacnana Jluneii-
HBII TapMOHUYECKUN OCLUILIATOP.

TEMA 4. IBWKXEHWE B INIEHTPAJIbBHO-CUMMETPUYHOM TIOJIE.

OO61ure cBoWcTBa JABM)KEHUS B LIEHTPAIbHO — CUMMETpUYHOM Tojie. COOCTBEHHBIE (PYHKIMH U
COOCTBEHHBIE 3HAUEHHUs ollepaTropa opOUTaNbHOrO MoMeHTa. PanuansHoe ypaBHeHue Llpenun-
repa. ATOM BOJOpO/ia, SHEPTreTHUECKUN CTIEKTp U BONHOBbIE GpyHKIMH. Kinaccudukanus cocros-
HUH C IOMOILIbIO KBAaHTOBBIX 4Kcell. MOIEnb ONTUYECKOTO 3JIEKTPOHA B aTOMax IIEJIOYHBIX Me-
TaJIJIOB.

TEMA 5. ITIPUBJINKEHHBIE METO/IbI KBAHTOBOM MEXAHUMKU

CranuonapHas Teopus Bo3myleHui. [IoHsaTHE 0 KBa3UCTaTHUECKOM PUOINKEHUH.

DOneMeHTbl TeOpuHu NpeacTaBieHui. [IprmMeHeHne Teopun BO3MYIIEHHH K JIBYKPaTHO-BBIPOXK-
JIEHHOMY YPOBHIO.

TEMA 6. CIT1MH SJIEKTPOHA

Omnepatops! ciiHa. BonHoBast pyHKIMS 35IeKTpoHa ¢ yueToM criuHa. [lonHblii Habop Halmonae-
MBIX Ul DJIEKTPOHA B aToMe. DKCIEPUMEHTAIbHOE JI0Ka3aTeIbCTBO CYIIECTBOBAHUE CIIMHA.
BexTopHas monens aroma.

TEMA 7. CUCTEMbI TOXAECTBEHHbBIX YACTHUIL

[TpunHuMn ToxecTBeHHOCTH yacThll. CBs3b CIIMHA CO CTaTUCTUKOMN. bo3onbl, pepmuonsl. [Ipun-
run [Taynu. BonHoBbIe GyHKINU cHCTEM, COCTOSIIIUX U3 OO30HOB U (PEPMHOHOB.

TEMA 8. OJIEMEHTAPHbBIE YACTHUIIBL.
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Jlentous! u anpousl. Jlentonuslie nymiersl. CTaOuIbHBIE aIPOHBI U PE30HAHCHI, ME30HBI U OapH-
OHBI, U30MYJIbTUILIETBHI.

B3anmMonpeBpaienre yacTul. 3akOHbl coxpaHeHus. He coxpaHeHue npocTpaHCTBEHHOM YETHO-
CTH B cl1TaOOM B3aMMOJICHCTBUH. AJIPOHBI KaK COCTaBHbIC YacTHIlbl. KBapku, UX XapaKTepUCTH-
KM, apomar u 1BeT. KBapKoBbIii cocTaB Me30HOB U OapuoHoB. [IpoOiema mieHeHHsT KBapKOB.
KBapk-nienronnas cummerpus. @yHIaMEHTAIbHBIE YaCTULIBI — JICITOHBI, KBAPKU U NIEPEHOCUU-
KU B3aUMOJICHCTBUI.

OOmeHHBI MexaHu3M (DyHIAMEHTaJIbHBIX B3aMMOJCHCTBHIA. DJIEKTPOMArHUTHBIC B3aWMOJICH-
ctBus U poroH. KBapk-riooHHas Monenb cuibHOro B3aumojeiicteus. [Ipupoaa ciaboro B3au-
MOJICHCTBUS, IPOMEKYTOUHBIC OO30HEI.

TEMA 9. MHOI'OSJIEKTPOHHBIE ATOMbBI, MOJIEKYJIbBI

JIEKIIMU. Atom renust. MynbTHUILIETHOCTD cocTosiHUM. OOMenHas sueprus. [lonstie o metoze
corylacoBanHoro noisi. Knaccudukanus coctosHuil 31eKTpoHOB B atome. Ilepuonnyeckas cuc-
Tema 3JIeMEeHTOB B atome. [lepuoanueckas cucrema anemeHToB. Monekyna Bogopozna. [Ipupona
XUMHYecKol cBsA3u. COBpeMEHHasi KapTHHA CTPOSHUS MaTepru. ATOMBI BO BHEIIHEM MoJie. D¢-
¢exr 3eemana. [lapa- u TuamMarHuTHBIE CBOMCTBA aTOMOB M MOJIEKYJI.

TEMA 10. 3O0HHAA TEOPUA KPUCTAJUIOB.

JIEKIIMU. DnexTpoH B MEPUOAUYECKOM IOJIE KpUCTAJUIMYECKou perneTku. Teopema broxa.
[Tpubmmkenue cnaboii cBsi3u. [IpubnnxeHne cUabHONU CBA3H. 30HHBIM SHEPreTUYECKHUM CIIEKTP
AJIEKTPOHOB B KpucTtajuie. KBaHTOBbIE YKcia 371€KTPOHOB B KpUCTajuie. M303HepreTnyeckue mno-
BepXHOCTH. J[MHaMMKa 3eKTpoHa B Kpuctaie. Meton sddextuBHOM Macchl. [pipodHblie co-
CTOAHUS.

3.3. TepmoguHamMuKa U cTaTUCTHYECKAas (PU3UKA

TEMA 1. BBEJIEHWE

JIEKIIMU. Cucrempl MHOTHX 4YacThil. JIMHAMHYECKHH W CTATUCTUYECKUA METONbI B (PU3HKeE.
DeHoOMEHOJIOTHYECKast TEPMOJIMHAMHKA U CTaTUCTHYECKas (pU3uKa.

TEMA 2. OCHOBHbBIE HHOJIOXKEHWA
OEHOMEHOJIOIT'MYECKOU TEPMOJIMHAMUWKHA

Tepmoannamuyeckre napamerpbl. COCTOSHUE TEPMOAMHAMUYECKOTO paBHOBeCHs. OCHOBHBIE I1O-
CTyJaThl TepMoAMHaMUKH. Temneparypa. Tepmuueckoe 1 KaTOpu4eCKOe YpaBHEHUE COCTOSIHHUS.
BHyTpenHsist sHeprus, Teriora u padota. [1epBblit 3ak0H TEpPMOAMHAMUKH.

Bropoit 3akon TepmoauHaMuku. KBazucratnueckue u Hectatudeckue nporeccsl. [{ukn Kapro u
ero KITJI. Makcumanshbiii KI1/] TeroBeix mama. Marematuyeckast popMysia BTOPOro 3aKOHa.
OHutponusa. OCHOBHOE TEPMOJAMHAMUYECKOE TOXKIECTBO.

Teopema Hepncra. HenoctmxuMocTs aOCOMIOTHOTO HYJISL.

TepMoanHamuueckue GyHKIUU: BHYTPEHHSS SHEPTUs, CBOOOAHASI SHEPTHUsl, SHTAIBIIUS, TEPMO-
TUHaMu4eckuid moreHman I'n60ca. CucteMbl ¢ HEPEMEHHBIM YMCIIOM YacTHIl. XUMHUECKHUil 1o~
TEHIMal. DKCTpeMajbHble CBOMCTBA CBOOOJAHON SHEPTrUU U TEPMOJAMHAMUYECKOTO MOTEHILMaIa
['n606ca 17151 paBHOBECHBIX HE3aMKHYTHIX CHCTEM.

TEMA 3. OCHOBHBIE ITOJIOXKEHU S CTATUCTUYECKON ®U3UKMU.

Makpockonuueckasl CucTeMa, €€ MUKPOCOCTOSIHUSL U MUKPOCOCTOsIHUS. KBaHTOBBIN U Kilaccuue-
CKUI criocoObl onurcanust MUKpococTosHui. Teopema Jlnysminsa. Cpeanue no Bpemenu. CtaTu-
CTHUYECKHUI aHcamOib, QYHKIMS pacrpenesneHus. TepMoInHaMUUECKUE BETMYNHBI KaK CpeJHHe
1o aHcamoOmio. Dproauyeckas runoresa. [lonarue o GpuykTyanusx 1 uX oleHKa MaKpOCKoInye-
CKHX CHUCTEMax.
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PaBHOBeCHBIE U HEPAaBHOBECHBIE MAaKpPOCOCTOSIHUA. IIpHHINIT paBHOBEPOATHOCTH MHUKPOCOCTOSI-
HUM, MUKPOKAaHOHMYECKOE pacIpeieleHre. DHTPOIIMU B 3aMKHYTON cucteMe. CTaTUCTHUECKUN
XapakTep HeOOpaTUMOCTH.

TEMA 4. CTATUCTUYECKHWE PACHPEJIEJIEHVA CUCTEMbI B TEPMOCTATE. PAC-
I[MPEAEJIEHUE N'MBECA U ET'O CBOUCTBA.

Kanonunueckoe pacnpenenenue ['n66ca. KaHoHnueckoe pacrpeeneHue 1Mo COCTOSHHUSM U 110
SHEPrusiM B KBAaHTOBOM U Kiaccuueckoil ¢pusuke. CTaTUCTHUYECKas CyMMa Kak METOJ] pacueTa Tep-
MOJMHAMHYECKUX BEJIMYMH. BHYTpeHHsst sHeprus u ee urykryanuu. [lepBeiii 3ak0oH TepMoanHa-
MUKH JUI KBA3UCTAaTUYECKHUX IIPOLECCOB.

bonbioe kanoHnueckoe pacupeznencHue. OCHOBHbIE TEPMOAMHAMUYECKAE COOTHOILIECHHS JJIS1 CUC-
TEM C IICPEMEHHBIM YUCIIOM YacTull. DIIyKTyaluy Yucila YaCTHUL] CUCTEMBI.

TEMA 5. CBOMCTBA UJIEAJIbHBIX 1 PEAJILHBIX TA30B

Pacnipenenenue bosbiimMana i1 MoOJeKyd uaeanbHoOro rasa. Pacnpenenenue Makcgeia. bapo-
MeTpuueckas popmyna. Teopema 0 paBHOMEPHOM pacHpeIesIeHUH Mo cTeneHsM cBooosl. Kiac-
CHUYECKasl TEOpHsl TEIUIOEMKOCTH HjealbHOro raza. KBaHTOBas Teopusl TEIIOEMKOCTEH JBYX-
ATOMHBIX T'a30B. XapaKTEPUCTUYECKUE TEMIIEPATYPH.

Peanbnble ra3el. YpaBHenue Ban-aep-Baanbca.

TEMA 6. KBAHTOBAA CTATUCTUKA NMJAEAJIBHOT'O I'A3A

Pacnpenenenne ®@epmu-/lupaka u boze-OiiHmTeiiHa. Y caoBus nepexoja K KJIacCUYECKOW cTa-
THCTHUKE, KPUTEPUU BBIPOKICHHUsI. BBIPOKIEHHBIN JIEKTPOHHBIN ra3 B MeTajulax. BHyTpeHHss
SHEPIHs U TEIIOEMKOCTb 3JIEKTPOHHOrO ra3a B Metauiax. [lapa- u quamarseTusm 3J€KTpOHHOTO
rasa.

TEMA 7. DJIEMEHTbBI TEOPUU ®IYKTYAIUN. ®opmyna DitHmTeiiHa 11 BePOSTHOCTH
daykryanuil. BepostHocTh (hiykTyauuit Juis cucteMsl B TepMoctate. Pacnpenenenue aycca u
(GiIyKTyaluu OCHOBHBIX TEPMOJMHAMUYECKUX BeIMYMH. bpoyHOBckoe nBrkenue. TepmoauHa-
muueckas Teopus (aykryanuil. OyHKUMsA pacrpelesieHus] HEpaBHOBECHOIO MaKpOCOCTOSHHSL.
Kunernueckoe ypaBHeHne bonpliMaHna. YpaBHEHHUs IEpeHOCa.

4 METOANYECKHUE PEKOMEHJAIINU (YKA3ZAHUA) JJISA CTYAEHTOBIIO U3Y-
YEHUWIO JUCHUITJINHBI

MeTtoauyeckue peKOMeHAaluu (MATepHaJIbl) MPENnoAaBaTeI0

W3naraemasi TUCIMITIIMHA TOJDKHA OCHOBBIBATHCS HA (DYHIAMEHTAIBHBIX MOHATHUSX DJIEK-
TPOHUKHU M LU(POBOM TEXHUKH, B TO ke BpeMsS UMETh YETKYIO MPUKIIAJHYIO HAIPaBIE€HHOCTb.
Kypc nexkumii 1omKeH CTPOUTHCS Ha OCHOBE YETKUX MOHATUH U (POPMYITHPOBOK, TaK KaK TOJIBKO
IPY TAKOM IOXO/JI€ CTYAEHTHI IPUOOPETAIOT KYJIbTYPY a0CTPAaKTHOTO MBIIUIEHUS, HEOOXOAUMYIO
JUISL BBICOKOKBTH(UIITMPOBAHHOTO CIICIIMAIIMCTA B JIFOOOM OTpaciiv 3HaHMI, a Takke Ha paz0ope
3aJa4 U aJrTOpPUTMOB HX pelleHus. V3noxkeHne Matepuana JODKHO ObITh 0 BO3MOKHOCTH PO-
CTBIM U 0a3UpPOBATHCS HA YPOBHE Pa3yMHOM CTPOTOCTH.

Llenbro MpakTUYECKUX 3aHATHH SBIISETCS 3aKperyieHHe TeOPETUUECKOro MaTepHraa JIEKIHUi
¥ BBIpa0OTKA YMEHHS pelIaTh 3aJauH.

MeTogmqecmle PE€KOMEHIAUU CTYACHTAM
CaMocTosTenbpHas pa60Ta CTYACHTOB JOJIKHA COACPIKATD:

® PEryJsipHyIo (€XKEHEIeIbHYI0) padoTy C TEOPETUYECKUM MaTepHasioM (KOHCIIEKTHI JIEKIIHH,
y4eOHUKN);

® PEryJsipHYIO (€KEHEeNeNbHYI0) MOJITOTOBKY K JaOOpaTOPHBIM 3aHSATHSIM, BKIIIOYAs M3ydCHHE
onucaHus 1a00paTOPHBIX padoT;
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® peryisipHoe (€XKEeHEIeNbHOEe) PEelICHNEe HHANBHUYaIbHBIX U JIOMALIHUX 33]a4 U YIPaXHEHUH,

3aaaBa€MBbIX IIPCTIOAABATCIIEM,

® IOATOTOBKY K KOHTPOJIBHOU padOTe U €€ BBINOJIHEHUE.
B kauecTBe o0pasia perieHus 3a1a4 cieayeT OpaTh Te pelieHus, KOTOpble IPUBOIMINCH MTPETo-
JlaBaTeJIeM Ha JICKIMAX WM BBIMOJHSIMNCH Ha JIA0OPATOPHBIX 3aHATHIX. B ciydae mosiBneHus
KaKuX-1100 BOIIPOCOB ClieZlyeT 00paliaThCcs K MPernoaaBaTelio B Yachl ero KoHcynbTauuid. Kpu-
TEpUEM KauecTBa YCBOCHHUS 3HAHUN MOTYT CIIYKUTh aTTECTAIMOHHBIC OIEHKH IO AUCIUIUIMHE U
TEKYyIIHE OIICHKH, BHICTaBJIsIeMble MPEIo1aBaTeieM B TEUCHHE CEMEeCTpa.

MeTtoauyeckue peKOMeH/IAINHU 10 HATTMCAHUI) KYPCOBOii padoThI

KypcoBast pabota — ogHa u3 00s3aTeNIbHBIX (POpM yueOHO-HCCIEIOBATEIHCKONH pabOThI
CTYJI€HTa, BBIIOJIHsEMAsl B MIPeeaX 4acoB, OTBOJUMBIX HAa CAMOCTOSTEIbHOE U3yUEHUE AUCLIU-
muHel B cooTBeTcTBUU ¢ PI'OC BO. KypcoBas pabota BeimosHseTcs B cooTBeTCTBUU ¢ [lo0-
XKEeHHEM 0 KypcoBoii pabote (mpoekre) B PI'BOY BO «BI'TIV».

Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATEILHOH PadoThl
CTY/€HTOB MO JMCUMUILINHE

HaumenoBanue
pa3naesa (TemMbl)

DopMbI/BUABI
CaMOCTOATEJILHOM
padoThI

KoaunuecTBO
4acoB, B
COOTBETCTBHH C
yueOHo-
TEMATHYECKUM
IJIAHOM

Paspnen 1. DinekTpoauHaMuka

22

ONeKTpUYEeCKHUil 3aps/] U AJIEeKTpoMar-
HUTHOE TI0JI€ B BaKyyMe

IToaroToBka K mpakTHUECKUM
3ansaTusiM. COoop Matepuana ams
BBINOJIHEHHSI KyPCOBOM PabOTHI.
IToaroroBka TexkcTa KypcoBOi
paboTHL

Cucrema ypaBHeHH MakcBesuta st
IIOJISI B MATEpUAJIbHON cpene

IloaroToBka K NpakKTHYECKUM
3ansTHsM. COop Marepuana s
BBITTOJTHEHHUSI KyPCOBOM PadOTHI.
[ToaroroBka TekcTa KypcoBoOn
paboTHL

DIIeKTpOCTaTHKA

IToaroToBka Kk MpaKTUYECKUM
3ansTHsM. COop Marepuana s
BBINOJIHEHHSI KyPCOBOM PadOTHI.
IToaroroBka TexcTa KypcoBOi
paboTEHL.

IToctosuusbIi TOK B MeTauiax. Crarmo-
HapHOE MarHUTHOE I10JIC

[ToaroroBka K MpakTHYECKUM
3ansTusM. COop MaTepuana uis
BBITTOJTHEHHUSI KyPCOBOM PadOTHI.
IToaroroBka TekcTa KypcoBOM
paboThI.

KBaBI/ICTaI_II/IOHapHOC SJICKTPOMArHuTHOC
moJjie

[loaroToBka K NMpakTHYECKUM
3araTusaM. COop MaTepuana s
BBINOJIHEHHSI KyPCOBOM PadOTHI.
[TonroroBka TekcTa KypcoBOM
paboTEHL.

9HeKTpOMaFHI/ITHLIe BOJIHBI

[ToaroroBka K MpakKTHYECKIM
3ansaTusM. COop Marepuana ams
BBINOJIHEHHSL KYPCOBOM PadOTHI.
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IToaroToBka TekcTa KypcoBOM
paboTEHI.

1. [ToaroroBka kK MpakTUYECKUM
3anaTusM. COOp MaTepuana s
PenstuBucTckas popmynupoBKa 3i1ek- .
BEITIOJTHEHHS KyPCOBOM pabOoTEHI.
TPOIUHAMUKHI .
IToaroroBka TekcTa KypcoBOM
paboThL 2
Pa3znen 2. KBanToBasi MexaHuKa 32
1. | IIpenmer u MecTo kBaHTOBOM MexaHUKH | [loAroToBka K mpakTHUECKUM
B Kypce (hPM3HKH. 3aHATUSAM
2. | CocrosHus u HaOnronaeMbie. Junamu-
[ToaroroBka K MPakKTHYECKUM
YeCKHe YpaBHEHHS U 3aKOHBI COXpaHe-
3aHATUAM
HUSL. 4
3. [ToaroroBka kK MpakTUYECKUM
OmHOMEpHOE NBIKCHHE.
3aHATHIAM 6
4. | JIBuXeHHE B IIEHTPAIbHO- IToaroToBka K mpakTUUECKUM
CUMMETPHUYHOM TI0JIE. 3aHATHSAM 4
S. IToAroToBKa K MPaKTHYECKUM
[TpubnrxeHHBIE METOABI KB. MEXaHUKH.
3aHATUAM 2
6. IToaroroBka K MpakTUYECKUM
CruH 37eKTpoHa.
3aHATUIM 4
7. [ToaroroBka K MpakTHYECKUM
CucTeMBI TOXKIECTBEHHBIX YACTHII.
3aHATUAM 2
8. IToaroroBka Kk NpakTUYECKUM
DneMeHTapHbIC YaCTHIIHI.
3aHATUSIM 4
9. [ToAroTOBKA K MPAKTHYECKUM
MHOT03IIEKTPOHHBIE aTOMBI H MOJIEKYIIBL.
3aHATUAM 2
10. IToaroroBka Kk MpakTUYECKUM
30HHAas Teopus KPUCTAIUIOB
3aHATUSIM 4
Paznen 3. TepmoaunaMuka u 24
CTaTUCTHYeCKas (u3uKa
1. Beenenne. CucteMbl MHOTHX YaCTHII.
o . IToaroToBka K MpaKTUYECKUM
JluHaMHUYEeCKUH M CTAaTUCTUYCCKUI Me-
3aHATUSAM
TOJIbI B (DU3HKE.
2. [ToaroroBka Kk NpakTUYECKUM
OCHOBHBIE TIOJIOXKEHUS TEPMOTTHAMUKH.
3aHATUAM 4
3. | OcHOBHBIC MOJOXKEHUS cTaTUCTHUeCKoM | [ToAroTOBKA K MPaKTUYECKUM
Gbu3uKH. 3aHATHIM 4
4, | CratucTu4eckue pacrpeneieHus CUCTEM
IToaroToBka Kk MpakTHUECKUM
B TepMocrare. Pactipenenenue ['nb6ca u
3aHATUSAM
ero MpuMeHEHHE. 4
5. o [ToaroroBka K MpakTUYECKUM
CBoiiCTBa HJICATBHBIX U PEAJIbHBIX Ta30B.
3aHATHIM 4
6. [ToaroroBka Kk MpakTUYECKUM
KBanTOBas craTicTrKa nieaJbHOro rasa.
3aHATUIM 4
7. . [ToAroToBKa K MpakTHYECKUM
DJIIeMeHTHI TeOpUH (PITyKTyartuii.
3aHATHIM 4

5 NPAKTUKYM IO JMCIIUIIVIMHE

5.1. DuekTpoauHaAMHUKA

1. TIPAKTUYECKOE 3AHATHE 1. 3akon Kynona. Dnekrpocratuueckas Teopema ['aycca.
3akoH 3nexkTpoMarHuTHOM mHAykiuu dapanes. 3akon buo-Casapa-Jlamiaca. 3akoH mosn-
HOro Toka. TOKHM CMEIIeHUsI U TOKH NMPOBOAUMOCTU. Pa36op mpumepon: Nel.1-1.5; Permre-

uue 3amau: 1.2-1.11 [1]. (2 u)
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[TPAKTUYECKOE 3AHATHUE 2. [lonsgpuszanus BelecTBa BO BHEIIHEM AJIEKTPUUECKOM
nosie. JIndeKTpuKy, COCTOSIINE U3 MOJIEKYJT C TIOCTOSIHHBIMU TUTIOJLHBIMA MOMEHTAMU U
WHIYIIUPOBAHHBIMH JUITOJIbHBIMA MOMEHTaMH. MarHUTHbBIC CBOMCTBA BEIIECTBA: JHaMar-
HETUKH, TapaMaraeTuku, peppomaraneruku. 3akoHsl Oma u [[xoyins-JIeHna B UHTErpaib-
Holt u nqud depennuansaoit hopme. Pazdop npumepon: Ne2.1-2.6; Pemenue 3amau: 2.2-2.16

[ (29)

[TPAKTUYECKOE 3AHATHUE 3. Penienne 0OCHOBHOTO pPEHICHUS SJIEKTPOCTATUKU UHTET-
po-muddepernmansabiM MeTooM. Teopema Octporpaackoro-I'aycca kak cpeacTBO Haxo-
XKJICHUS UHIYKUIUHU SJIEKTPUYECKOro TOJS MPH HAJIMYUK ONpeAeNeHHbIX cummeTpuid. u-
MOJILHBI MOMEHT M TIOJIE UM co37jaBaeMoe. EMKOCTh KOHIeHCAaTOpa M eMKOCTHBIE K03 du-
nueHTsl. Pa3z6op npuMepos: Nol.6-1.8; Pemenue 3amau: 1.12-1.17 [1]. Tectsl. (4 u)

I[MPAKTUYECKOE 3AHSTHE 4. Pemenue ypaBHEHHS MarHUTOCTaTUKU HHTErpoO-Au(-
¢bepernnansHpIM MeTo0M. Teopema CTOKca M HaX0XKJIEHNUE MarHUTHOro mouist. [lome mar-
HUTHOTO MOMeHTa. KoahpuimenTsl caMOMHAYKIIUHN POCTeHX cucteM. Pazbop mpume-
poB: Ne3.1-3.3: Pemienue 3agau: 3.2-3.10 [1]. Tectsl. (4 4)

[MPAKTUYECKOE 3AHATUE 5. [Ipumenenne npaBuna Kupxroda mis pacuera menei
nepeMeHHOro TokA. Pa36op npumepon:Ne3.3-3.5; Pemrenue 3amau: 3.12-3.18 [1]. (4 4)

[NPAKTUYECKOE 3AHATHUE 6. OtpaxkeHue u npeaoMiIeHUE dJIEKTPOMAarHUTHBIX BOJIH.
3akonbl CHeinyCA. Pa36op nprmepos: Ned.1-4.2; Peenue 3anau: 4.1-4.9 [1]. (2 9)

[TPAKTUYECKOE 3AHATHUE 7. DnekTpoMarHuTHOE MOJ€ OCUMIUIITOpA B ONMKHEH U
BOJIHOBOM 30HaX. Pa36op mpumepos: Ne4.3: Perienue 3amay: 4.10-4.14 [1]. (2 4)

[NPAKTUYECKOE 3AHATHE 8. IIpeoOpa3oBaHue 3J€KTPUUECKOI0 U MATHUTHOIO MOJIEH
IIPU NIPUMEHEHUHN CHCTEMBbl OTCUETa OTHOCUTENBHO 3THX MOHATUH. Pemenue 3amay: 120-

128 [1]. (2 u)

5.2. KBanroBass MexXaHHKAa

1.

[TPAKTUYECKOE 3AHATHUE 1. IlpuHuun npuYMHHOCTH B KBAaHTOBOM MEXaHMKE.
Vpasuenue lllpenunrepa. BeKTop IIIOTHOCTH NMOTOKA BEPOATHOCTU. MI3MeHeHMe BO Bpe-
MEHM Cpe/IHUX 3HaueHuil HaOmonaembix. Teopemsl DpeHdecta. [IpenensHplil nepexos K
KJIACCMYECKON MeXaHUKe. 3aKOHbl COXPAaHEHUS U MX CBSI3b CO CBOWCTBAMU CUMMETPUU
HPOCTpaHCTBa-BpeMeHu. Pemenue 3amau: 12-28 [8]. (4 u)

[MTPAKTUYECKOE 3AHATHE 2. YacTtuma B 6eCKOHEYHO TTyOOKO#M PSIMOYTOJILHOM TI0-
TCHI[MATBHOM SIME U sIME KOHEYHOM TITyOUHBL. PaccesHre yacTHIl Ha OTCHIIMAIBHOM CTY-
nenbke. OHOMEpHas: MOJIENb Ol- pacnana. XO0JIoaHasi YMUCCHS DJICKTPOHOB M3 METajlla.
OcumsITop B OTHOPOJHOM BHEITHEM mosie. Perienue 3agaq: 29-43 [8]. (6 u)

[TPAKTUYECKOE 3AHATHE 3. DxcriepuMEHTAIBHOE T0KA3aTEIbCTBO CYIIECTBOBAHUE
cnuHa. BextopHast Mmoienb atoma. Penienue 3aaq: 37-42 [8]. (4 1)

I[TPAKTUYECKOE 3AHSTHE 4. BonHoBble (DyHKIIMHM CHCTEM, COCTOSAILIMX U3 O030HOB
u pepmuonos. Pemenue 3amau: 43-49 [8]. (2 1)

[NPAKTUYECKOE 3AHATHUE 5. XapaktepucTuky 4acTui] (Macca, CIHUH, YETHOCTD,
BpEMSl KU3HHU, dJICKTPHUSCKUIN 3apsi)l, ISNTOHHBIA U OApHOHHBINA 3apsiibl, U30CIHH U €T0
MIPOEKIINS, CTPAHHOCTh, ouapoBanue). Kinaccudukarus yactun. Permmenne 3amaq: 101-107

[8l. (49)

I[TPAKTUYECKOE 3AHATHE 7. CnuH snpa u MarHuTHbeId MoMeHT. [leproaudHocTs
SICPHBIX CBOMCTB. Marndeckue siapa U ux ocooeHHocT Pemienne 3amay: 108-115 [8]. (2

4)
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I[TPAKTUYECKOE 3AHATHUE 9. Tepmosinepnas sHeprusi B npupoae. Kpurepuit Jlo-
yCOHa, TIPOOJIEMBI YIIPABISIEMOTO SEPHOTO CHUHTE3a, NMPAKTHUYECKHUE pa3paboTKH, mep-
CHEKTUBBI. TecThl, pa3HOYPOBHEBBIC 3a/1a4H. (4 1)

[NPAKTUYECKOE 3AHSATUE 10. CooTHOLIEHUSI HEONPEACICHHOCTEH Il SHEPTUU U
BpeMenu. EcTecTBeHHas mupuHa ypoBHe. Pa36op 3amaq. [8] (2 u)

[TPAKTUYECKHUE 3AHATUA 11. [Horennuman Kponura-Ilennu. [Ipubmokenne noutu
CBOOOIHBIX 3JIEKTPOHOB. THIa KPUCTAIUIMIECKUX TBEPIBIX TEJI: METAIIBI M JIHAJICKTPHU-
k. [1oynipoBOIHUKY, TOHOPHBIC U aKIIENTOPHBIC puMecH. Pa3oop 3amay. [8]. Tectol. (4

1)

5.3. TepmoauHaMUKa U cTATHCTHYECKAs PU3HKA

1.

[MPAKTUYECKOE 3AHATHUE 1. Temnoemkocts. [Ipunnun agnabaTuyeckoi HEJOCTH-
JKUMOCTH. CBSI3b TEPMHUYECKOIO U KaJOPUUECKOTO ypaBHEHHUH cocTosiHui. CBoiicTBa Be-

IecTBa BOJMM3K abCOMFOTHOrO HyJsl. METOM TepMOAMHAMUYECKUX MMOTEHIIMAIOB. Perire-
uue 3aga4d: 64-70 [8]. (2 u)

[NTPAKTUYECKOE 3AHATHUE 2. ®a3oBsie niepexosl epBOro U BToporo pana. Kiac-
cudpukanus Iperdecta. O6bsicHeHHE 0COOCHHOCTEW KUTEHUS U TUIABJICHUS C TIOMOIIIBIO
ypaBHeHus1 Knaneitpona-Knaysuyca. @a3oBoe npoCcTpaHCTBO. BrluncieHue 4nciia MUK-
POCOCTOSIHUN CUCTEMBI B KBa3WKIACCHUECKOM Tpenene. ToXAeCTBEeHHOCTh OJJMHAKOBBIX
MHUKPOYACTHI] U CTATUCTHUYECKHUI BeCc cocTosiHus. Pemenue 3amxay: 18-32 [8]. (2 1)

I[TPAKTUYECKOE 3AHATUE 3. Beruucienue TepMOJIUHAMUYECKUX BEJIUYUH C TIOMO-
IIBI0 CTATUCTUYECKON CyMMBI. boJibllloe KaHOHMYECKOE pachlpeiesieHue Il CUCTEMBbI
OJMHAKOBBIX MUKpoYacTuil. Perrenue 3amau: 33-40 [8]. (4 4)

[NTPAKTUYECKOE 3AHATUE 4. Huonextpuueckass MPOHUIIAEMOCTb JHAJICKTPUKOB.
HamarunuuBanue napaMarHuTHOro rasza. 3akoH Kropu. MaruutHas mpoHHUIIAeMOCTh 1A~
MarHeTukoB. Pemenue 3anau: 95-99 [8]. (4 4)

[MPAKTUYECKOE 3AHATHUE 5. IloBenenue TEmIOEMKOCTH JBYXaTOMHOIO rasza Ipu
HU3KHUX TemIieparypax. TemmoeMkocTn raza Ban-gep-Baansca Pemenme 3amau: 80-97
[8]. PaszHOypoBHEBBIE 3a1aun. (4 1)

[MPAKTUYECKOE 3AHATHUE 6. IIpuGnmkeHue BpeMeHH pellakcaiuu. Y paBHEHHS T1e-
penoca. Pemienue 3amay: 102-112 [8].. (2 u)

[TPAKTUYECKOE 3AHATHE 7. Bropoii 3akoH TepmoauHamuku. KBazucratuueckue u
Hectatnyeckue npouecchl. [{ukn Kapuo u ero KIIJ. Makcumanshbiii KIIJ TemnoBbix
MamuH. Marematudeckasi opMmyiia BTOpOTro 3akoHa. DHTponuss. OCHOBHOE TEPMOIMHA-
MHYECKOE TOXkK1eCTBO. Perenue 3axaq: 164-170 [8].Tector.(4 u)

[TPAKTUYECKOE 3AHATHUE 8. ®nykTyallMOHHBIN Hpeaesn 4yBCTBUTEIBHOCTH H3Me-
putenbHbIX prOopoB. TepMmoannamuueckas Teopus Guykryauuil. Pemenue 3aiau: 153-

160 [8]. (2 1)

6 IMJAKTUYECKHUE MATEPHAJIBI JIVIS KOHTPOJISI (CAMOKOHTPOJIS)

YCBOEHHOI'O MATEPHUAJIA

6.10ueHo0YHBIE CPEACTBA, MOKA3ATEIH H KPUTEPHH OLIEHMBAHUS KOMIIETEeH Ml

HNupexc

KOMILE OuenouHnoe IHoka3zaTenun Kpurtepun ouennBanus
CpeacTBo OLICHUBAHNS c(popMHPOBAHHOCTH KOMIIETCHIMI

TeHUHH

YK-1, | PasHoypoBHe- Husknii OTBeT CTYICHTY HE 3aUUThIBACTCS €CIH:
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[1K-2

BBIC 3a1a41 U
3aJaHus

(HEYTOBJICTBOPUTEIHLHO)

L 3aIIaHI/IC BBIIIOJIHCHO MCHEC, 4Y€M Ha
[I0JIOBUHY;

e CrynmeHT oOHapyXHBaeT HE3HAHUE
0O0JIbIIIeH YaCTH COOTBETCTBYIOIICTO Mate-
puana, JOmyckaeT OmuoOku B (popmyiu-
POBKE OMpECIICHUI U MPaBUII, HCKAKAIO-
e WX CMBICI, OECHOPSAIOYHO HU3Jaraer
MaTepHUal.

[ToporoBssiii
(YZOBIIETBOPUTENIBHO)

3ajanue BBHINOJIHEHO OoJjiee, YeM Ha IO0JIo-
BuHy. CTyaeHT oOHapyXHBaeT 3HaHUE U
MOHUMaHUE OCHOBHBIX TIOJIOKEHHU 3ajia-
HUS, HO:

e l3maraer marepuas HEMOJIHO U JOITyC-
KaeT HETOYHOCTH B OIPEICICHUU ITOHS-
THH;

e He ymeer J0oCTaToyHO IIyOOKO M JI0-
Ka3aTeJIbHO 00OCHOBATH CBOM CYXKIACHUS U
IPUBECTH CBOH IIPUMEPHI;

e l3maraer mMaTepuan HENOCIIEI0BATEIb-
HO M JIONyCKAaeT OIIMOKH B S3IKOBOM
o(hopMIICHHH H3JIaTaeMOTO0.

bazoBblii (x0po1110)

3aI[aHI/Ie B OCHOBHOM BBINOJIHEHO. OTBETHI
IpaBUJIbHBIE, HO:

e B orBere AOMyUIEHbl Majl03HAYUTENb-
HbIE OIIMOKM M HEJOCTATOYHO IOJIHO pac-
KPBITO COAEPKAHUE BOIIPOCA;

e He npuBeneHsl WIIIOCTPUPYIOUIUE
PUMEPBI, HEJOCTATOYHO YETKO BBIPAKEHO
000011arone MHEHUE CTY/ICHTA;

e JlomymieHo 1-2 Hegouera B mMocienoBa-
TETHHOCTH U SI3BIKOBOM O(OpPMIIEHUHU U3-
JIaraeMoro.

Bricokuii (0TIM4YHO)

3aaHie BBIMOJIHEHO B MaKCHUMaJlbHOM
o0beme. OTBETHI MOJIHBIE U NTPaBUJIbHBIE.

e CTyIeHT MOJHO H3JaraerT MaTepual,
JlaeT MPaBUWILHOE OIpeesIeHNe OCHOBHBIX
MOHSTHH;

e (OOHapyxuBaeT IMOHMMAaHHE MaTepua-
Ja, MOKET OOOCHOBAaTh CBOM CYXKJIEHHS,
MPUMEHUTh 3HAHWS HAa TPaKTHUKE, TpUBe-
CTH HEO0OXO/IUMBbIE IPUMEPBHI;

e lznaraer marepuain IMocienoBaTeIbHO
Y TIPAaBWJIBHO C TOYKH 3PEHUS HOPM JINTE-
PaTypHOTO SI3BIKA.

I1K-2

Tect

Huszkuii
(HEYTOBIIETBOPHUTEIIb-
HO)

KonmuuecTBo mpaBHIBHBIX OTBETOB Ha BO-
npocsl Tecta meHee 60 %

[Toporosslii
(YZIOBIETBOPUTENHHO)

e KonudecTBO MpaBUIBHBIX OTBETOB Ha
BOIPOCHI TecTa oT 61-75 %

bazosriin
(xopor110)

e KomndecTBO MpaBHIBHBIX OTBETOB Ha
BOMPOCHI TecTa oT 76-84 %
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Bricoknii e KonuyecTBO NpaBUIBHBIX OTBETOB Ha
(oTIIMYHO) Bonpockl TecTta ot 85-100 %

6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB IO TUCHUIIJINHE

ITpoMexyTouHass arrecranus SBISETCS IPOBEPKOM BCEX 3HAHWM, HAaBBIKOB U YMEHUH
CTYJEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUEHUS AUCUUIIINHBI. DOpMOIi MPOMEKYTOUHON aT-
TECTalluy 10 AUCLMIUIMHE ABJISIETCS 3a4€T/9K3aMeH, KypcoBasi paboTa.

JI1st OLleHUBaHUS PE3YJIBTATOB OCBOCHHUS AUCLUIUIMHBI IIPUMEHSIETCS CIEAYIOIHUE KpUTe-
PHH OLIEHUBAHUS.

Kpurepun oueHuBaHusi KypcoBoi padoThbl
OrncHKa 5 (OTIMYHO) CTABUTCS, CCIIH:

e KypcoBas pabora OymeT OleHEHAa NEJaroroM Ha «OTIMYHO», €CIH BO BBEJCHUHW MPUBOAMTCS
000cHOBaHUE BEIOOpA KOHKPETHOH TEMBI;

®  [OJHOCTHIO PACKPHITA AKTYaJIbHOCTh €€ B HAYYHOU OTPAaCIH;

e  YETKO ONpeAEsIeHbl TPAMOTHO ITOCTaBJICHBI 331a4H U LIENb KypCOBOM paboTH;

®  OCHOBHAs YacTh pabOTHI AEMOHCTPUPYET OOJIBIIOE KOJUYECTBO MPOUYNTAHHBIX aBTOPOM padoT. B
HEH cojepkaTcs OCHOBHBIE TEPMHHBI M OHHM aJIeKBaTHO HCIOJIb30BaHbl. KpuTHiyecku mpodnta-
HBl UICTOYHHUKH: BCSl HeoOxoaumas HMHGOpMaLus MPOAaHAIM3UPOBAHA, BBIYWICHEHA, JIOTHYECKH
CTPYKTYPHUPOBaHa;

® MPHUCYTCTBYIOT BBIBOJBI U IpaMOTHBIE 00001IeHUs. B 3aKitoueHNH c/1eaHbl JJOTUYHBIC BBIBOJIBL,
a cCOOCTBEHHOE OTHOLICHUE BBIPAYKEHO YETKO;

®  aBTOp KypcOBOW pabOTHI IPaMOTHO AEMOHCTPUPYET OCO3HAHME BO3MOXKHOCTU NPHUMEHEHHS HC-
CIIEyeMbIX TEOpUH, METOAOB Ha IPAKTHKE;

® MPWIOXKECHUE COACPKUT LUTATHI U TAOJIUIBI, MIUTIOCTPAIIMK U THarpaMMBbl: BCe HEOOXOAUMbBIE Ma-
tepuanbl. KypcoBas pabota Hamucana B CTHJIE aKaJIeMHYECKOTO MHUChMa (MCIOIb30BaH HAyYHBIN
CTHJIb M3JIOKEHHS MaTepHuana). ABTOp a/leKBaTHO NMPUMEHST TEPMUHOJIOTHUIO, IPaBUILHO 0hop-
MUII CCBUTKY,

e odopmierne paboTsl cooTBeTcTBYET TpeboBanusm ['OCT, Oubnuorpadus, npuiiokeHus opopm-
JIeHbI Ha OTJIMYHOM ypoBHE. O0BEM paboTsl 3akirouaercs B npenenax ot 20 1o 30 crpanu.

OrieHka 4 (XOpoIIo) CTABUTCS, €CIIU:
e KypcoBas paboTa Ha «XOPOIIIO» BO BBEJICHUH COJACPIKUT HEKOTOPYIO HEUETKOCTh (hOPMYJIUPOBOK;

® B OCHOBHOM €€ 4acTW HE BCErJia MPOBOJUTCA KPUTUUYECKUI aHAIU3, OTCYTCTBYET aBTOPCKOE OT-
HOLICHUE K U3YYEHHOMY MaTepuany;

e B 3aKJIIOYCHUH HEAJEKBAaTHO HCIIOJIb30BaHA TEPMHUHOJIOTHS, HAOJIOAAIOTCS HE3HAUYMTENIbHBIE
OomKNOKY B CTUJIE, MHOTHE LIUTATHI TPAMOTHO O(OPMIICHBI;

e  JIONYIICHBI HE3HAYNTENbHBIE HETOYHOCTH B OOpPMIICHUU OUOIHoTrpaduu, MpUiIoKeHUH.

OLICHKa 3 (VZ[OBJ'IGTBODI/ITCJ'H:HO) CTaBUTCs, €CIIM:
L4 KprOBa}I pa60Ta Ha «YAOBJICTBOPUTCIIBHO» BO BBCACHUU COACPIKUT JIUIIb IMOIBITKY 000CcHOBa-

HUsI BEIOOpA TEMBI M aKTYaJIbHOCTH, OTCYTCTBYIOT YETKHE (POPMYITHPOBKY;

e PacrubiBuaTO ompeneseHsl 3a1aud U nend. OCHOBHOE COiepKaHUE — IIepecKa3 Uy>KuUX HIeH,
HapyIIeHA JIOTUKA W3JI0KEHHS], aBTOP TOIBITAJICS c(POPMyIUPOBATH BHIBOBI;

e B 3aKJIIOYCHHU aBTOP MOMBITAICSA cAeNarb 000OLIeHUs, COOCTBEHHOTO OTHOIIEHHS K padoTe
NPaKTUYECKU HE TPOSIBUI,



https://www.пишем-диплом-сами.рф/kak-napisat-vvedenie-diplomnoi-kursovoi-raboty
https://www.пишем-диплом-сами.рф/aktualnost-temy-kursovoi-raboty-tcel-obekt-predmet-kursovoi-raboty
https://www.пишем-диплом-сами.рф/zadachi-kursovoi-raboty
https://www.пишем-диплом-сами.рф/kursovye-diplomnye-raboty-na-zakaz-rabota
https://www.пишем-диплом-сами.рф/istochniki-kursovoi-raboty
https://www.пишем-диплом-сами.рф/zakliuchenie-kursovoi-raboty
https://www.пишем-диплом-сами.рф/metody-diplomnoi-kursovoi-raboty
https://www.пишем-диплом-сами.рф/instruktciia-po-zapolneniiu-otcheta-po-preddiplomnoi-praktike
https://www.пишем-диплом-сами.рф/kak-pravilno-oformit-prilozhenie-k-diplomnoi-rabote
https://www.пишем-диплом-сами.рф/material-dlia-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/material-dlia-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/kak-napisat-diplomnuiu-rabotu-s-ispolzovaniem-nauchnogo-stilia-izlozheniia
https://www.пишем-диплом-сами.рф/kak-napisat-diplomnuiu-rabotu-s-ispolzovaniem-nauchnogo-stilia-izlozheniia
https://www.пишем-диплом-сами.рф/kak-pravilno-oformliat-snoski-v-kursovykh-i-diplomnykh-rabotakh
https://www.пишем-диплом-сами.рф/kak-pravilno-oformliat-snoski-v-kursovykh-i-diplomnykh-rabotakh
https://www.пишем-диплом-сами.рф/pravila-oformleniia-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/kak-oformit-prilozheniia-v-diplomnoi-kursovoi-rabote
https://www.пишем-диплом-сами.рф/kak-oformit-prilozheniia-v-diplomnoi-kursovoi-rabote
https://www.пишем-диплом-сами.рф/kak-napisat-kursovuiu
https://www.пишем-диплом-сами.рф/kak-napisat-vvedenie-diplomnoi-kursovoi-raboty
https://www.пишем-диплом-сами.рф/analiz-kursovoi-raboty
https://www.пишем-диплом-сами.рф/zakliuchenie-v-diplomnoi-rabote
https://www.пишем-диплом-сами.рф/vvedenie-otcheta-o-prokhozhdenii-praktiki
https://www.пишем-диплом-сами.рф/aktualnost-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/tcel-i-zadachi-issledovaniia-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/plan-diplomnoi-raboty
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B IPUJIOKCHUU JOIMYIICHO HCCKOJIBKO FI)Y6I>IX OH_II/I6OK;
HC BBIACPIKAH CTUJIb Tpe6yeM0r0 AKaJICMUYCCKOI'0 MMCbMa 10 IMPOCKTY B LCJIOM, 4aCTO HECBCPHO
yrIOTpe6J'I$I}OTC}1 HAay4YHbIC TCPMHUHBI, CCHIJIKN O(l)OpMJ'ICHI)I HErpamMoOTHO, HaGJ’IIOI[aGTCSI iaruvar.

Ouenka 2 (HeyI0BJIETBOPUTEILHO) CTABUTCS, €CIIH:
KypcoBas paboTta Ha «HEYTOBIIETBOPUTEIEHO» BO BBEACHHUH HE CONEPKUT OOOCHOBAHUS TEMBI,

HET aKTyalTH3allui TEMBbI;

He 0003HauCHBI U eI, 3a4a4H MIPOCKTa;

CKYyIIO€ OCHOBHOE COJIEpKaHUE yKa3blBAeT Ha HEJOCTATOYHOE YHCJIO MPOYUTAHHOH JUTEPATYPHI.
BHyTpeHHsIs TOTHKa BCETO M3JIOKEHHS MpoekTa ciabas. HeT KpuTH4ecKkoro OCMBICIICHHS TPOYH-
TaHHOTO, KaK U COOCTBEHHOTO MHCHHUSI;

HeT 000OIICHMI, BRIBOJIOB. 3aKIIFOUCHHUE TAKOBBIM HE sBIIsieTCS. B HEM HE TpPUBEICHBI IPaMOT-
HBIE BBIBOJIBI;

TIPIIIOKEHUS JIMOO BOBCE HET, JIMO0 OHO HETOCTATOYHO;

B paboTe HaOIIOAAeTCs] OTCYTCTBHE CCHUIOK, MJIarHaT, HE BBIACPKAH CTHIb, HEAJCKBATHOE WC-
MOJIb30BaHUE TEPMUHOJIOTHUH;

1o oOpPMIICHUIO HAOJIIOIACTCs PSIIl HEOUETOB: HEe COOIOIeHBI OcHOBHBIE TpeOboBanus ['OCT, a
oubnmorpadus ¢ MPUIOKEHUSIMH coJiepKaT MHOTo ommOoK. Menee 20 ctpanun o0bEM Bceil pa-
OOTEI.

Kpurepumn oueHuBaHMsI YCTHOTO 0TBETA HA 3a4eTe
O1neHKa «3a4T€HO» BBICTABIISIETCS CTYJICHTY, €CIIU:
BOIIPOCHI PACKPBITHI, U3JI0KEHBI JIOTUYHO, 03 CYIIECTBEHHBIX ONTHOOK, MOKA3aHO yMe-
HUE WTIOCTPUPOBATH TEOPETHUUYECKHUE TMOJIOKEHHUS KOHKPETHBIMH IMPUMEpaMH, MpPOJie-
MOHCTPHPOBAHO YCBOCHHE paHEe M3YYEHHBIX BOIPOCOB, CHOPMHUPOBAHHOCTh KOMIIETEH-
WM, YCTOMYMBOCTD MCIIOJIb3yEMbIX YMEHHI W HABBIKOB. JlOMYyCKarOTCAd HE3HAYUTEIbHbIE
OIIINOKH.

O1eHKa «He 3a4TE€HO» BBICTABIISETCS CTYJIEHTY, €CIIH:

HE PacKpbhITO OCHOBHOE COZEp)KaHUE yueOHOro Marepuana; oOHapy>KeHO He3HaHHE WIIH
HeNoOHMMaHue OoJbllel UM Hanbojiee BaKHOM YacTH yuyeOHOro MaTepuania; JOMYyIIEeHbI
OIIMOKY B ONPEENIEHUH MOHATHH, KOTOpPbIE HE HCIIPABJIEHbI 110CJI€ HECKOJIbKUX HAaBOMS-
IIMX BOIIPOCOB; HE c(hOPMUPOBAHBI KOMIIETEHIINH, YMEHHSI U HABBIKU.

KpuTepIm OLCHUBAHHUSA YCTHOI'O OTBETA HA IK3AMEHE

OneHka «5» (OTIMYHO) CTaBUTCS, €CIIH:

1. mosIHO pacKphITO coiepKaHNe MaTeprasa Ouiera;

2. MarepHall U3JI0)KEH I'PaMOTHO, B OIIPEJIEIICHHOM JIOTHYECKOH TOCIIEN0BATENBHOCTH, TOYHO UC-
M0JIb3YETCS] TEPMUHOJIOTUS;

3. MoKa3aHO yMEHHME WILIIOCTPUPOBATh TEOPETHUECKUE IOJIOKEHHUSI KOHKPETHBIMHU ITPUMEpPaMH,
NPUMEHSTh UX B HOBOH CUTYallHH;

4. MpOJIEMOHCTPUPOBAHO YCBOEHHE paHEe M3YyUEHHBIX COMYTCTBYIOLIMX BOMPOCOB, CHOPMHPO-
BAHHOCTb U YCTOWYMBOCTh KOMIIETCHIIMM, YMEHU U HABBIKOB;

5. OTBeT NMPO3ByYall CAMOCTOSTEIHHO, 0€3 HAaBOAIIUX BOIPOCOB;

6. IOmyIIEeHbl OJHA — JIB€ HETOYHOCTH INPHU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
MCIIPABIIAIOTCA 110 3aMEYAHUIO.

OrneHKa «4» (XOpOIIIO) CTABUTCS, €CIIH:



https://www.пишем-диплом-сами.рф/kak-pisat-originalnuiu-kursovuiu-rabotu
https://www.пишем-диплом-сами.рф/primery-vvedenii-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/kak-pravilno-vybrat-temu-dlia-kursovoi-i-diplomnoi-raboty
https://www.пишем-диплом-сами.рф/spisok-literatury-kursovoi-raboty
https://www.пишем-диплом-сами.рф/zakliuchenie-kursovoi-raboty
https://www.пишем-диплом-сами.рф/oformlenie-podstrochnykh-i-zatekstovykh-snosok-v-kursovykh-i-diplomnykh-rabotakh
https://www.пишем-диплом-сами.рф/antiplagiat-diplom-kursovaia-referat
https://www.пишем-диплом-сами.рф/standarty-oformleniia-diplomnykh-kursovykh-referatov
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OTBET yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHMSIM Ha OIIEHKY «5», HO TPU STOM UMEET OIWH W3
HEIOCTAaTKOB:

1. B M3J105)KEHUHU JOMYIIEHBI HEOOIBIIKE MPOOEIIbI, HE HCKA3HUBIIINE COJICP)KAHUE OTBETA,

2. nomyuieHbl OAUH — JBa HEJ0YeTa MPU OCBEUICHUHU OCHOBHOTO COJICpPXAHHUS OTBETA, UCIIPAB-
JICHHBIE 110 3aMEYAHHIO IK3aMeHATOPa;

3. momyIieHsl ommoOKa Wik 0oJiee ABYX HEAOUYECTOB MPU OCBEIEHUH BTOPOCTETICHHBIX BOIPOCOB,
KOTOPBIE JIETKO UCTIPABIISIOTCS TI0 3aMEYaHHIO IK3aMEHATOPA.

OneHka «3» (YAOBICTBOPUTEIBEHO) CTABUTCS, CCIIU:

1. HEMOJHO WM HEIMOCJEI0BATEILHO PACKPBITO COAEP)KaHHE Marepuajga, HO TMOKa3aHo o0Iee
MMOHUMaHKE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIE JJIsl JaIbHEHIIETro yCBOe-
HUS MaTepuaa;

2. UMENHCh 3aTPyIHEHUS WIH JOMYIICHBI OIMTMOKH B OMPEICICHUH TMOHSITHHA, UCTIOIb30BAHUU
TEPMHUHOJIOTHH, UCIIPABJICHHBIE TTOCJIC HECKOJIBKUX HABOISAIIUX BOTIPOCOB;

3. IpU HEMOJTHOM 3HAHUM TEOPETHYECKOTO MaTepuasa BhISIBICHA HEJIOCTATOYHAs cPOPMHUPOBaAH-
HOCTh KOMITCTCHIIMM, YMEHUW U HaBBIKOB, CTYJICHT HE MOXKET IPUMEHHUTH TCOPUIO B HOBOM CHUTY-
alym.

OuenHka «2» (HCYIOBICTBOPUTEIHLHO) CTABUTCS, SCIIH:

1. He pacKpBHITO OCHOBHOE COJIEp>KaHME YUEOHOT0 MaTepuana;

2. oOHapy»XeHO HE3HaHWE WM HeMOHMMaHue OoJblieil iy Hanboee BaXKHON 4acTH y4eOHOTo
MaTepuaa;

3. momy1ieHbl OIIUOKU B OMPECNIEHUU MOHATUH, IPU UCIOJIB30BAHUN TEPMUHOJIOTHH, KOTOPHIE
HE UCITPaBJICHBI ITOCJIE HECKOJIBKUX HABOJSIIIUX BOIIPOCOB.

4. He chOpMHUPOBAHBI KOMIIETCHIIUN, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJILHBIE 32IAHNUSI HJIH HHBbIE MaTePHAJIbI, HE00X0IUMbIE JIJIsI
OLIEHKH Pe3yJIbTATOB OCBOEHUS TUCHMUILINHBI

3J1eKTPOAMHAMUKA
IIpumep: pa3HOypOBHEBbIE 3aJa4H
Bapuanm 1.

1. Kakoe u3 HibKe TIPUBE/ICHHBIX YPaBHEHUI COOTBETCTBYET (D (hepeHITMATBHOMN 3aITMCH TEOPEMBI
Ocrtporpaackoro-I"aycca?
a. divj—a—pzo. b. Aq):—i. c.divD=p. d. E=-grade. rotH =@+j.

ot g, ot

2. ITnockoe koibilo (BHYTpeHHU# paanyc Ri BHemHu R2) paBHOMEPHO 3apsyKeHO MO TOBEpPX-
HOCTH C TIOBEPXHOCTHOW TIUIOTHOCThIO . HaliTu moTeHIuan B TOYKax JEKAIUX HA OCH
KOJIbIIA.

3. laliTe onpeneneHus KBa3UCTAllHOHAPHOTO, CTAIHOHAPHOTO U CTATUYECKOTO IJIEKTPO-
MarHuTHBIX MOJIECH.

4, Z[OKa?»aTB, 4qTo CBO60,Z[HBII>1 TTOKOSIIUICS B BAKYyMC 3JICKTPOH HC MOKET MOTJIOTUTH (I)OTOH.

5. YacTuiia HaXOJUTCS B OCHOBHOM COCTOSIHMH B OJJTHOMEPHOM IMOTEHIUAIBLHOH siMe ¢ OeCcKo-
HEYHO BBICOKMMM CT€HKaMH. OLIEHHUTh CHJIy € KOTOpPOH 4YacTHIla JEWCTBYET HAa CTEHKY.
Crenatp pacuér a1 21eKTpoHa B siMe pazmepom 10-10 m.

6. Haiitu cobcTBeHHBIE (DYHKIIMM U COOCTBEHHBIE 3HaueHUs onepaTtopa x+d/dx (s X B MH-
TepBayie — o0 < X < + 00).

IIpumep Tecta
1. Kakas cuctema Ha3bIBaeTCsl 3aKPbITOI?
a. HapaMeTpLI KOTOpOﬁ C TCUCHHUEM BPEMCHHU HE USMCHAIOTCA U B CUCTEME HCT HUKAKHUX
CTallMOHAPHBIX IIOTOKOB.
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b. Cocrosiiiast u3 OOJIBIIOTO YMCIIA YACTHII.
c. Cucrema, COCTOSIHUE KOTOPOU OMUCHIBAETCS TEMIIEPATYpPOil M OJJHUM BHEIIHUM I1apa-
METpPOM.
d. He oOMeHHMBaOIIAsACS ¢ OKPY)KAIOLIMMH TEJIAMH HU SHEPTUCH, HU BEIICCTBOM.
e. He oOmeHuBaromascs ¢ OKpyXarouiMMH TeJaMH BEIIECTBOM, HO 0OMEHHUBAIOIIAsACS
SHEPrUEH.
2. Kakoe u3 npuBen€HHBIX HIDKE pacnpeneneHuii npeaioxeno depmu u dupakom?

a.ﬁ(s)z;. b. dn(z):n(O)e%dz. C.

1 px+py+Px
dW( px’ py' pz) = —Ee 2mkT dpxdpydpz
(2nmkT)?

" dw(p.q)-—e g
e : (2nh)"

3. HOJIy‘-II/ITI) BBIPAXKCHUC, CBA3BIBAIOIICC IINIOTHOCTD 3apAd TOYKH B I[eKapTOBOfI CHUCTEMCE C
IIOTCHIOHAJIO0M.

4, BriBecTH U3 YpaBHCHU MakcBeia 3aKOH COXpaHCHUA 3apAaaa

5. [TocTpouTh KaueCTBEHHBIH I'pa)uK 3aBUCUMOCTH MOJTYJISI MHIYKIIUM MAarHUTHOTO TIOJISl HA
OCH KPYTOBOTO TOKa OT PAacCTOSHUS OT IIEHTPa TOKA JI0 TOYKH.

6. [LITIOTHOCTh TTOTOKA SHEPTHH, CKBO3b IIOBEPXHOCTh OTPAHUYMBAIOILYIO O0BEM UMEET BUT

a. S=EH; b. S=(EH); c. S=[EH]; d. S=[EH].

7. Auddepenunanbaas popmynupoBka 3akona Kynona...

a. div E =0; b. EdS = Q/eo; c. pdV =dQ; d div E.= p/ «o.

KBanToBasi MexaHuka

IIpumep: pa3HOypOBHEBbIE 321241

1. Inst yactumbl co ciuHoM S=1/2 HallTH COOCTBEHHBIC 3HAYEHHS M HOPMHPOBAHHBIE COO-
CTBeHHBIC (QYHKIMH oreparopa $,. MCrmonb3ys 9TH (YHKIHH HAWTH BEPOATHOCTH PasiMIHbIX

3HAYCHUN NPOCKIHUH CIIMHA HA OCb Y B COCTOSHHH

J3r2

vis)= 1/2

2. Ha TpexmepHbIii TapMOHMYECKHUH OCHMIUISTOP HAJOXKEHO Majioe BosMymieHue V (F)=axz.
HaiiTu nmonpaBku nepBoro M BTOPOTo MOPsJIKa K SHEPTUU OCHOBHOI'O cOCTOAHUA. KakoBbl ycio-
BUS IPUMEHUMOCTH TEOPUH BO3MYIICHUN?

3. Crinn vactuipl paser S =99/2 . KakoBa pa3MepHOCTb JIMHEWHOTO MPOCTPAHCTBA CITHHOBBIX
(GyHKUIMN YacTHIIBI?
A.97 6. 98 B. 99 r. 100

4. B xakoM U3 MepevnCICHHBIX COCTOSHUN YacTUIla UMEET ONPEICICHHYIO IPOEKIIMIO CITMHA Ha
och 2 7?

1 (1 1 (i

a. y(s,)= ; 0. l//(sz)=$ 1 B. l//(sz)=$ : I. HU B

OJHOM
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—i/2
5. Uemy paBHO cpejiHEe 3HAUEHHE IIPOEKLUY CIIMHA HAa OCh Z B COCTOSHUM ¥/(S,) = J3l2 ?
a. 5, =-1/4 6.5,=1/4 B.5,=1/2 r.s,=-1/8
6. 'paduk 3aBUCHMOCTH MOTEHIMATBHON YHEPTUHU OT KO-
OpAMHATBI NIPUBEIEH Ha PUCYHKE. B Kakol Touke - X U (x)
WIH X, dydlle paboTaeT KBa3UKIaCCUYECKOe MPHOIIIKeE- /
Hue? X X,

\/ X

IIpumep Tecta
1. Tumnote3a ne bpoiins BeIpakaeTcsi COOTHOIICHHEM:

a)A=2nh/p;, 6)w=E/h, B)A=2nC/w, r)a)z@;
n) A =2mh /N2mT,

2. T'mmoresa IlitaHka COCTOMT B TOM, 4TO...
a) DJIEKTPOMArHUTHBIC BOJIHBI M3JIy4YalOTCsl B BUJIE OTJCIBHBIX KBAHTOB, YHEPTHUS KOTOPBIX
3aBHCHT OT YaCTOTHI;
0) HeNb3s1 OTHOBPEMEHHO TOYHO OINPEICIUTh 3HAUYCHUE KOOPAUHATHI U UMITYJIbCA;
B) DJIEKTPOMAarHUTHBIE BOJHBI U3IIy4al0TCS 3apsaMy IBHKYIIUMUCS C YCKOPEHUEM;
') CKOPOCTh CBETa MTOCTOSIHHA BO BCEX MHEPIIMOHAIBHBIX CHCTEMax OTCUETa;
1) 3JIEKTPOMAarHUTHBIC BOJIHBI ITIOTICPEYHBI.
3. YcTaHOBUTE COOTHOIICHHE MEX]y OMPEEICHUEM U €r0 MaTeMaTHYeCKIM BhIpaKEHHUEM

Omnpenenenue Mar. BeIpakeHHE CootBercTBHE
a) cooTHowenue ae bpois 1 ___27h¢ a) —
J(@mgc2-T)T
0) pensituBUCTCKUI uMnyiasc 2. AxAp, = h /2 0) —
mov
B) CBSI3b JUIMHBI BOJIHBI Jl¢ 33— B) —

. o v2
Bpoitns ¢ kuHeTMdeckoit |17 /c2

3Hepl"HefI B KJIACCHYCCKOM

NpUOINKEHUN
I) CBSI3b JUIMHBI BOJHBI J€ 2mh r)—
4.
o o 2mT
Bpoitns ¢ kuHeTHYeCKOH
JHEpPTUedl B PEIATHBHCTCKOM
clydJae
) COOTHOLICHWE Heompene- g 277 ) —
" o mv
JAEHHOCTEH

4. Kakue JaCTHUIIbI O6J'I3.)13.IOT BOJIHOBEIMHM CBOMCTBaMU?
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a) Mo0bIe YacTHUIlbl; 0) TONBKO 3apsSKEHHBIC YACTHIIBI, B) DJIEKTPUUECKH HEUTpaTbHBIC Ya-
CTHIIBL; T) YaCTHI[bI, IBIXKYIIHECS C OOJIBIIMMU CKOPOCTSIMU; /1) YaCTHUIIBI, ABHKYIIHUECS C
YCKOPEHHEM.

5. (Cxema HepreTMUecKUX YPOBHEHM aToMa BOJAOPO/ia IOKa3aHa Ha PUCYHKE. ..

=
0 0 0
0 0
a) 6) B) r) 1)
6. IlpuBenuTe B COOTBETCTBHUE ONEpaTopy ero 0003HaUCHHE
Omneparop O6o3HaueHue CootBercTBHE
a) orepaTop KOOPIMHATHI 1. B, =— in2 a)—
dx
lw?
n 172 d
0) omeparop MMITyJIbca 20 = — % V24U 0) —
B) OIEpaTop MOMCHTa HM- 3§ _ _ h? 72 B) —
myJibca am
r) omeparop KHHETHYecKol 4.X = x T)—
SHEPTUH
JI) OIEPATOP TOJHOM SHEPIUA  § if —— jhx 2 — v n) —
0 ox

7. KBanToBaHHe MarHMTHBIX MOMEHTOB aTOMOB OBLIO OKCIICPUMCHTAJIBHO YCTAaHOBJICHO B
OnbITax:
a) llItepna u I'epnaxa; 6) Komnrona; B) ®panka u ['epua; r) [eBuccona u xepmepa; 1)
Pezepdopna.
8. Ha puc. nzo6paxkeHa MIOTHOCTh BEPOATHOCTH OOHAPYKEHUSI MUKPOYACTHUIIBI HA Pa3IUIHBIX

PaCCTOSTHUSX OT «CTEHOK» SIMBI. BeposSTHOCTE €€ 0OHapyKEeHUs Ha yYaCTKe l/ 4 <x< 3l/ 4
a) Va; 0) 0;
B)3/4; 1)
n) 1.0.

9. Ecnm 9acTHIIBI HMEIOT OJIMHAKOBYIO JJTMHY BOJIHBI Jie Bpoiiis, TO HauMeHbIIIel CKOPOCTHIO
oOiazaer. ..
a) HEUTPOH; 0) MO3UTPOH; B) 0-4ACTULIA; T') IPOTOH; J1) HEUTPHHO.
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10. DnekTpoHy, ABMXKYLIEMYCS B OJTHOMEPHOI MOTEHLMAIbHOU siME C OECKOHEYHO BHICOKHMU
CTEHKaMH, COOTBETCTBYET YpaBHEHHE. ...

mw?x?

DV +2Ep=0; 6)%L +2 (B 2)¢=0

mm+—@+

z)wzo;ry—up—5¢

Eor
mwix?
0

w7+ 3 (E =45 ) w =0,

TepMoauHaMHUKa U cTaTUCTHYeCKast (PU3UKA

IIpumep: pazHOypoOBHEBBIE 32/1a4UH

1.

[Tokazarb, 4T0 KOAPPHUIUEHTH 00BEMHOTO PACHIMPEHUS O, U30TEPMHUUECKON CKMMae-
moctu B: oo = T, B = p. Haiitu uncnennoe 3HaueHue 3THX KOA(PPUIMEHTOB IPU HOP-
MabHBIX yerosusx. (3,6 - 10° K1; 0,13 Topp™?).

JByxaromHOMy ra3y coobmaerca 500 kan Temia, mpyu 3TOM Ta3 pacHIMpseTcs] IpH Io-
cTtostHHOM jaaBiennu. Haiitu paboty pacmmpenus raza. (600 J1x).

Yemy paBuo otHomienne Cp/Cy 111 ra30Boi CMECH, COCTOSIICH U3 ABYX KHUJIOMOJICH Te-
mus u 0,5 kumomouts kucinopoaa? (1,6).

Haiitu BeIpaxkeHue 1 BHyTpeHHEH 3Heprun raza Ban-nep-Baansca, cunrtas Cy He 3aBu-

csmedt ot T. (C, T — % + const).

Beruuciute uzmenenue sHTpornmu 100 r Bogopoaa mpu M30TEPMUYECKOM PACHIMPCHHUU
ot 00beéma V1 1o V2 = 10 V1. (0,23 kkxan/K).

Haiiti paboTty umeanbHOro rasa Ajsi KpyroBOTo MPOIecca, COCTOAIIETO U3 JIBYX HU30XO-
PUYECKUX H JIBYX MU30TEPMUYECKUX ImporieccoB. [locmenoBarenbHbIe COCTOSHUS OMUCHI-

BaroTCs creayromumu mapamerpamu: 1) Vi, Ti; 2) Vi, T1; 3) V2, T2; 4) V2, Ty; 5) Vi, T1.

InV;
CR(T, = Ty) =2

ITokazaTh HCIIPUTOJHOCTb YPABHCHUA BaH-nep-BaanLca B 00J1aCTH HU3KUX TEMIICPATYyp.

IIpumep Tecra
1. Kakoe u3 mpuBeAEHHBIX HUXKE TIOJIOKEHUI MHOTIa HAa3bIBAIOT OOIIMM HA4YaJIoOM TePMOIH-

HaMUKHU (TIEPBBIN HIIM OCHOBHOM MOCTYJAT TEPMOJNHAMHUKH)?

a. M3onmpoBaHHasi MaKpOCKONIMYECKasi CUCTEMA C TEYEHUEM BPEMEHH MPUXOUT B CO-
CTOSIHHE TEPMOJIMHAMUYECKOTO PABHOBECUS U HUKOTAa CAMOIIPOU3BOJIBHO BBIMTHU U3
HEr0 HE MOXET.

b.Cpennue no BpeMeHu 3HaueHHs (PU3MYESCKUX BEIIMYHH, XapaKTEPU3YIOLIHX CHCTEMY,
PaBHBI UX CPEAHUM CTATUCTHUECKUM 3HAYEHUSIM (CPEIHUM «II0 aHCAMOIIO»).

C. Bce paBHOBECHBIE BHYTPEHHHUE TTApaAMETPHI CUCTEMBI SBJISIOTCS (PYHKIIMSIMU BHEITHUX
[apaMeTPOB U TEMIIEPATYPHI.

d.BHYTpeHHSIsI SHEPT U CHCTEMBI SIBIISIETCS OJHO3HAYHOM (DYHKIMEH €€ COCTOSIHUS U
W3MEHSIETCS TOJBKO I10JI BIIUSIHUEM BHELIHUX BO3JICMCTBUIA.
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e. Jlyst BCsIKOM paBHOBECHOM CHCTEMBI CYIIIECTBYET OJTHO3HAYHAS (PYHKITHS COCTOSTHHUS,
HeyOBIBaroIIas Mpu JIOOBIX Mpolieccax B M30JIMPOBAHHBIX U aa0aTHO U30JIMPOBAH-
HBIX CHCTEMaX.

2. Kaxkas cuctema Ha3bIBaeTCs POCTOM?

a. [TapameTpbl KOTOPO# C TeUEHUEM BPEMEHHU HE U3MEHSIOTCS M B CHCTEME HET HUKAKHX
CTallMOHAPHBIX TOTOKOB.

b. Cocrosimas u3 OOIBIIOro YKMCIa YaCTHIIL.

c. Cucrema, COCTOSIHUE KOTOPOW ONKCHIBACTCS TEMIIEPATypOi U OJTHUM BHEUIHUM Tapa-
METPOM.

d. He oOMeHuBaromasicsi ¢ OKpyKarollUMH TeJIaMU HA SHEPTHEH, HU BEIISCTBOM.

e. He oOMeHuBaroniasicsi ¢ OKpy»KaroluMH TeJIaMU BEIIECTBOM, HO OOMEHHUBAIOIIASICS

SHEPrUEH.
3. Kakoe u3 npuBenEéHHBIX HIDKE pacnpeneseHui moinydeHo MakcBemiom?
a. ﬁ(g) = % .
e T +1
_mgz
b. dn(z) =n(0)e ¥ dz.
1 _vf+r\;§+vf
C. dw(v,,vy,v,) =————=e ? KT dv,dv,dv, -
(2nkT)?
CHGL) dn(Ddgh
d n(e) = Hil- : e'dW(pi’Qi):%e 2mkT %
e -1 (2n7)
4. Kaxue u3 npuBeIEHHBIX HUKE YPAaBHEHUHN — KaJlopuyeckue?
do_ A
SdT TAV
b.C,=C, + (&J +p (&j .
v J; oT ),
RT a
C.p=——F—.
SRVESAVE
du=2"pgr.
2
e.F=U-TS.

5. B obmem Buje HaliTH sHepruro depMu A7 BBIPOKIEHHOTO 3JIEKTPOHHOTO rasa.
6. Kaxue GpopmynmpoBKH BTOPOTO 3aKOHA TEPMOJANHAMHUKY Bl 3HaeTe?

7. Kakas cucrema Ha3bpIBaeTCs 3aKpbITONH?
a. [TapameTphl KOTOPOH C TEYEHHEM BPEMEHU HE U3MEHSIIOTCS U B cucTteMe HeT Huka
KHMX CTallMOHAPHBIX TOTOKOB.
b. Cocrosiast u3 GONBIIOTO YUCITA YACTHII.
c. CucremMa, COCTOSIHME KOTOPOI ONUCHIBAETCS TEMIIEPATYpPOil U OTHUM BHELTHUM Iapa-
METPOM.
d. He oOMeHMBarOIIAsICS ¢ OKPYKAIOMIMMH TEITaMH HU SHEPTUEH, HU BEIIECTBOM.
e. He oOMeHuBaromascs ¢ OKpy KarolMH TeJIaMHU BELIECTBOM, HO 0OMEHHUBAIOIIASCS
SHEPIrUeH.

8. Kaxkoe u3 npuBeAEHHBIX HIXKE pacripenenenuil npemioxeno @epmu u Jupakom?
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m

amngj b. dn(z) =n(0)e " dz. c.
e 41
1 PE+pj+pk
dW(px’pylpz):—Ee 2kt dpxdpydpz
(2rmkT)?

_H(pi.gi) (MHyahH

e. n(e)=—r— 1 0|W(|0.,q)—1 2me M
EF 1 (2nh)"

9. Kakoe u3 nepeyncieHHBIX HUKE YpaBHEHU BbIBeIeHO Ban-nep-Baanscom?

3 dp_ *
" AT TAV
ouU oV

bh. C_ =C = S

‘ V{(@Vl”}(ﬂjp
¢ p R, 2
' V-b v’
dU=""RrT e F=U-TS

2q

10. Kakoii nporecc Ha3bIBaeTCs MPOLIECCOM peaKcanun’?
a. IIpoucxopmsmmii 6e3 TeruooOMeHa.
b. IIporekaromuii 66CKOHEUHO ME/IJICHHO.
C. IIporexaromuii mpy NOCTOSHHBIX BHEIIHUX MapaMeTpax.
d. OcyuiecTBisieMblii ¢ HApYLIEHHEM COCTOSIHUS TEPMOJIUHAMHYECCKOTO PABHOBECHSI.
e. Ilepexona B cCOCTOSIHUE PABHOBECHSI.

11. C nomompto pacripezesnenus: MakcBesia BeIpa3UTh CpelHEEe 3HAUYCHHUE KBaJpaTa HUM-
MyJIbCa MOJIEKYJIBI Ta3a p’ uepe3 TeMIepaTypy.

12. Jlath ompenesneHue BHyTpeHHeW sHepruu, paboTsl, konmdectBa Temiaa. Copmynupo-
BaTh NEPBBIN 3aKOH TEPMOJIUHAMUKH.

6.3.1. Bonipochl K 3a4eTy 110 3JIeKTPOJAMHAMMKE

1.
2.
3.

Teopema Octporpaackoro-I'aycca.

VYpaBHenust Makcsemnna

3aKOH JIEKTPOMArHUTHON MHAYKIMHU. BeiBo1 ypaBHEHUH

rotE=-dB/dt udivB=0.

JuddepennnanbHas 1 UHTErpaibHast 3alHCH CUCTEMBI ypaBHeHU MakcBenna ( st BaKyy-
Ma ),uX PU3NYECKUI CMBICII.

VYpaBHEHHE HENPEPHIBHOCTU U TOK CMEIIECHHUS.

Cpenusis MIOTHOCTD 3apsioB. Y paBHeHUs MakcBesuia

CpeaHsis TUIOTHOCTH TOKa. Y paBHeHne Makceemta rot H =j +d D/d t

BBIBOJ rpaHUYHBIX YCIOBH JIJ11 BEKTOPOB TOJIA.

DNEKTPUUYECKOE M0JI€ HEMOABKHBIX 3apsA0B. [loTeHnnanpHbIll XapakTep 2JIEKTpOCTaTHYeE-
CKOTO TOJISI.

. CxanapHublii moteHnuan [, ero ceorctpa. [loTeHIMan cuCTEMBI 3apsJIOB.
. YpaBHenue [lyaccoHa i CKaJasipHOIro MOTEHIMAJA U €r0 PELICHHUE.

. [oTeHman cuctemsl 3apsI0B Ha OOJBIITUX PACCTOSTHUSX.

. [lone gunons. JIunoss B 2JIEKTPUUECKOM TIOJIE.

. IIpOBOJTHHKM B 3JIEKTPUYECKOM II0JIE.
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OHeprus B3auMOJIEUCTBUS CUCTEMBI 3apsI0B. DHEPIrUsl AIEKTPOCTATHUECKOTO MO B JU-
JJIIEKTPUKE.

[TocTostHHBIN 35eKTpUYeCKUil TOK. [ paHMUHBIE YCI0BUS U1l INIOTHOCTH TOKA.
MarauTHoOE 1oJie MOCTOSHHOTO TOKa. BekTopHbIi moTeHnman. MaTerpansHas ¢popma 3akoHa
b-C-JI.

OHeprus MarHUTHOTO MOJIs IOCTOSIHHBIX TOKOB.

MarsHuTHbIII MOMEHT KPYroBoro Toka. CBsi3b MEXJly MATHUTHBIM U MEXAHUYECKUM MOMEH-
TaMH JUIs1 DJIEKTPOHA.

MarauTtHoe 1oje CUCTEMbI ABMXKYIINXCS 3apsSA0B Ha OOJNBIINX PACCTOSHUSX.

BoiHOBBIE ypaBHEHHUS 111 HAIPSKEHHOCTEH 2JIEKTPUYECKOIO U MArHUTHOTO TIOJIEH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

OtpaxkeHue U MPEIOMIIEHHE JIEKTPOMArHUTHBIX BOJIH HA IPAaHULIE pa3jiena IByX Cpell.
®Dopmyiibl Dpenernsi.

PacnipocTpanenue 371€KTpOMarHuTHBIX BOJIH B IIPOBOJSALICH cpele.

CkuH ¢ dexr.

JIMDIIEKTPUKHY B IEPEMEHHOM IIEKTPUYECKOM IoJ€. /[ucnepcus ceera.

CBeToBOE J1aBIIECHUE.

VYpasaernue [lanamOepa I MOTSHIIUAIOB.

3ana3pIBaroIMe NOTEHIMANbl Ha OO0JIBIIOM PACCTOSHUU OT CUCTEMBI 3apsi10B U TOKOB.
OHeprus, u3ayyaemasi CHCTEMOM B Ipejiesax Majioro TeIECHOTo yIia.

N3nyyeHne rapMOHUYECKOTO OCIHUILIATOPA.

Kitaccnueckas Teopust U3JIy4eHUs yIPyro CBSI3aHHOTO AJIEKTPOHA.

[Ipeo6pazoBanus JlopeHia s MOTEHIIMAIOB ¢ U A.

6.3.2. Bonnpochl Kk 3a4éTy 10 KBAHTOBOM MeXaHUKe

BOoo~NoORWDNE

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

0.
. Teopema 00 oneparopax 0JHOBPEMEHHO U3MEPUMBIX pu3ndeckux BenuuuH. [lonHblii Habop

OBoiroLus e KBAHTOBOM MEXaHUKU

VYpasuenue llIpéaunrepa

Craructuyeckasi UHTEpIpeTalys BOJHOBON (QyHKIUU

YacTuua B 6eCKOHEYHO ITy0OKO MOTEHIUANBbHOM AMe NPSAMOYTOJIbHOM (HOPMBI.
JIMHENHBIN TAPMOHUYECKHI OCIIUIISITOP.

VYpasuenue llIpénunrepa 1 HeCTallMOHAPHBIX COCTOSHUN

II1OTHOCTB BEPOSATHOCTH U INIOTHOCTH IIOTOKA BEPOSTHOCTH

3aaua 0 MPOXOKACHNUHU YaCTHIIbI Yepe3 NOTEHIMAIbHbIN Oapbep NPsMOYToIbHON (GOPMBI.
[TpoxoxkaeHne 4yacTUlbl Yepe3 MOTEHIMAIbHbIN Oapbep IPOU3BOIBLHON (HOPMBI
N300paxkeHne (pu3NYeCKUX BETUYHH C TOMOIIIBIO CAaMOCOIPSKEHHBIX OIEPaToOpoOB

(bU3nUeCKUX BETUUNH

ITpuHIMI cynepno3unun

Teopema 0 COOCTBEHHBIX (PYHKIHUAX U COOCTBEHHBIX 3HAYEHUAX CaMOCOMPSKEHHBIX Omepa-
TOpPOB

Beruucnenue cpegHero 3HadeHus GU3NIECKUX BETUUNH

[TpyHIMI TPUUUHHOCTH B KBAHTOBOM MEXaHHUKE U ONEPATOpP IHEPTUU

CrannoHapHble COCTOSIHMSI B KBaHTOBOW MexaHuke. YpaBHeHue llpénuHrepa [uist cramuo-
HApHBIX COCTOSTHUI

JuddepenunpoBanue onepaTopoB Mo BpeMeHHu. VHTerpassl ABUKEHHS

Teopembr Dpendecra

CoOcTBeHHbIE 3HAUSHHS U COOCTBEHHBIE (PYHKIIMU ONepaTopa UMITYJIbCa

CobcTBeHHbIE (PYHKIIMH U COOCTBEHHBIE 3HAYEHUS OIlEpaTopa MOMEHTA UMITyJIbCa
CobcTBeHHbIE (PYHKIIUM U COOCTBEHHBIE 3HAUEHUS OIlepaTopa KOOPAMHATHI

OO61ue cBoicTBa IBUKEHUS B LIECHTPAIbHO-CUMMETPUYHOM T10JIE

WHuTerpaisl IBUKEHUS B LIEHTPAIbHO CUMMETPUYHOM T10JIE

PanunanbHoe BomHOBOE ypaBHeHue IlIpénunrepa
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. O6cyxnenue pemenus ypasHenus llpéaunrepa s atoma Bogopozaa

. O6cyxneHne BO3MOXKHBIX MOMPABOK K YHEPTETHUECKUM YPOBHSIM BJIEKTPOHA B aTOME BOJIO-
pona

. Mogenb aroma ¢ OIHUM ONTHYECKUM IEKTPOHOM

. DKCIIEpUMEHTAJIbHOE J10Ka3aTeIbCTBO CYIIIECTBOBAHUS CIIMHA

. Oneparop cnmaa. CoOcTBeHHbIE (DYHKIIMHM U COOCTBEHHBIC 3HAUEHHS OIlepaTopa CIHHA.

. [ToHBI MOMEHT UMITyJIbCa

. YpaBHeHnue [laynu

. IIpuHIMI TOXKAECTBEHHOCTH OJIMHAKOBBIX MUKPOYACTHII

. Oneparop nepecTaHOBKM MuKpodacTull. CUMMETPUYHBIE U AHTHCUMMETPUUYHBIE BOJHOBBIE
¢dbyuknun. bo3oHs 1 hepMUOHBI

. [Ipunnun Iaynu

. KBanTOBas MexaHuka aToMma M IepuoanvecKas cucreMa 3j1eMeHToB MeHeneeBa

6.3.3. Bonnpochbl K 3k3aMeHY 10 TEPMOAHUHAMUKE M CTATUCTHYECKOH (pu3uKe
1. Cucrembl MHOTHMX yacTull. /JlMHAMUYECKHI U CTaTUCTUYECKUN METO/bI B TEOPETUYECKON (PU-

3uke. DeHOMEHOJI0rnYecKasi TEPMOIMHAMUKA U CTaTHUCTHUYEeCKas (PU3HKa.
. OcHOBHbIE NOHATHS TepMOAUHAMUKU. [1epBbIil 1 BTOpOI OCTYATHI.
. 1-i1 3aKoH TepMoaMHAMUKU. BHyTpeHHss sHeprus, Temora u padora.
. PaboTa B pa3nnyHBIX TEPMOANHAMUYECKUX TPOLIECCAX.

. KBazucrarnueckue u Hecrarndeckue mnporeccbl. OOpaTuMbie 1 HEOOPATUMBIE TTPOIIECCHI.

2
3
4
5. Cs3b Teroémkocteit Cp 1 Cy A1 UICATBHOTO Ta3a.
6
7

. 2-i 3aKOH TEPMOJIMHAMMKH Il KBa3UCTaTHUECKHX TMporieccoB. [Ipocreiilias MareMaTndeckas
(dhopmynupoBka (Ha ocHOBe 1uKIIa KapHo)

8. 2-ii 3akoH TCPMOJUHAMUKU I KBA3BUCTATUYCCKUX ITPOLCCCOB. MaremaTudeckas q)OpMy.]'II/I—

poBKa B mudQepeHInaabHOi 1 HHTETpaIbHON popMax. DHTPOMHS.

9. 2-ii 3akoH TCPMOJUHAMHKHU JJIA HCCTATUYCCKHUX ITPOLECCOB. HpI/IHI_II/IH BO3pacCTaHuA SHTPO-

i, OCHOBHOE YPaBHCHUC U OCHOBHOC HEPABCHCTBO TCPMOJUHAMUKH.

10. ITpumeps! mpoLeccoB € BO3pacTaHUEM SHTPOINH (Teruionepenaya, Tpeue, nuddysus)
11. VpaBHeHME CBSI3U TEPMUUYECKOTO M KaJOPUUYECKOro ypaBHEHUH cocTosiHus. Vcmnonb3oBanue

9TOT'0 YPpAaBHCHUA UIA YCTAHOBJICHUA CBA3U Cp u Cy U p€aJIbHOT'O ra3a.

12. 3-ii 3aKOH TEPMOJIMHAMUKY | CIIC/ICTBHS U3 HETO.

13. Tepmoaunamudeckue norenuansi: U, F, ® u H.

14. VpaBuenus [ u66¢ca-I"enbmromsbia.

15. Cucremsl ¢ epeMEHHBIM YUCIOM YacTUILl. XUMHUYECKUHA MOTeHIMal. TepMoJuHaMHiy. OTEeH-

muai Q.

16. ArperaTHoe cOCTOsIHME BEIIECTBa, (pa3a U KOMIOHEHT. OO0IIue yCIoBUS TEPMOJIUHAMUY. PAB-

HOBECHII.

17. TlpaBuno ¢a3 ['n66ca.
18. Kpusas paBaoBecus (az. TpoitHas Touka. Kpurndeckas touka. [Ipumepsr.
19. Ypasuenue Kinaneiipona-Knaysuyca. IIpumepsl ero ucnonb3oBaHus Uil OObSICHEHUS 3aBU-

CUMOCTHU TEMIICPATYP KUIICHUA U IIJIABJICHUSA OT JaBJICHUA.

20. MI/IKpO U MAKpPOCKOIIMYECKasA CUCTCMBI. Omnucanusl Ha OCHOBE KIIACCMYCCKUX M KBAaHTOBBIX

MIPEICTABICHUMN.

21. ®a30Boe MPOCTPAHCTBO.

22. Oynknus pacnpenenenus. Teopema JlmyBums.

23. MUKpOKaHOHUYECKOE pacIipe/ielieHue.

24. Cratuctryeckasl Temreparypa.

25. CBoOoaHAs DHEPTUS UICATBHOTO ra3a.

26. CBsI3b CTAaTHCTUYECKO CyMMBI H CBOOOTHOW DHEPTHUH.

27. HeupneanbHble ra3pl. Y paBHeHue Ban-nep-Baanbca.

28. OnmcaHue CUCTEM C TIEPEMEHHBIM YHCIIOM YaCTHI B CTATUCTHYECKON (hU3UKE.
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29. Pacnipennenenue @epmu

30. Pacnipenenenue bo3e.

31. UneanbHblil ra3 371eMEHTAPHBIX YaCTHII.

32. YepHoe n3nyyeHHE.

33. DICKTPOHHBIN ra3 B MeTaJlIe. BoIpOKICHHBIN JICKTPOHHBIN Ta3.

34. Tennmo&MKOCTb AJIEKTPOHHOTO Ta3a. [lapaMarHeTus3m 3JIeKTPOHHOTO Ta3a.

35. Kitaccuueckas Teopust TEIII0OEMKOCTH MI€aIbHOTO rasa.

36. KBanTOBast Teopusi TEIIOEMKOCTH UCAILHOTO Ta3a. J|ByXaToOMHBIN ra3 — BpallleHHue U KoJe-
OaHUsT MOJICKY!I.

37. Pacnipeenenne MakcBesuia o CKOPOCTSIM M SHEPTUSAM YaCTHII.

38. ®opmyna bonsiimana. bapomerpudeckas hopmyia.

39. Kanonnyeckue pacnpenenenus [ ndoca

40. dnykryanuu B TepmoanHamuke. [Ipumepsr Qurykryanuii B mpubopax.

41. ®ayKTyaluu OCHOBHBIX TEPMOIMHAMUYCCKUX BEITHYHH.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX
B NIPOIECCE OBYYEHUA

HNudopmanuonnbie TeXHOJIOTHH—O0yUEHUE B AJIEKTPOHHON 00pa3oBaTelnbHOU cpene ¢
LEJIbI0 pacIIMPEHHs TOCTyna K 00pa3oBaTebHBIM pecypcaM, YBEJIMYEHUS! KOHTAKTHOIO B3au-
MOJICHCTBUS C MpernojaBaTesieM, IOCTPOCHUS WHIUBUAYaIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHIA 3HAHUN CTYICHTOB.

B oGpazoBarensHOM mpoliecce MO IUCHUIUIMHE UCTIOIB3YIOTCS CeIyIoIe HHpOopMaIu-
OHHBIC  TCXHOJIOTMH, SIBIISIONIUECS  KOMIIOHGHTAMH  ODJIEKTPOHHOW  HH(OPMAIMOHHO-
oOpa3zoBatenbHOil cpeanl BITIY:

e Odummanphsiii caiit BI'TIY;

e KopnopatuBHas ceTh U KOpriopaTiBHas 3jeKTpoHHas noura BI'TIY;

e Cucrema 3nektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TECTUPOBaHMS Ha OCHOBE €AMHOro mnopraia «VHTepHEeT-TeCTUpOBaHUSA B
chepe oOpazoBaHHS WWW.i-exam.ru,

e Cucrema «AHTHIUIaruaT.BY3y;

e DJEKTPOHHBIE OMOTUOTEYHBIE CUCTEMBI,

e MynbTUMEANITHOE COMTPOBOKAECHUE JEKIIUA U MPAKTUYECKUX 3aHATUH;

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJINJAMMU U JIMHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 31O0POBbsA

ITpu oOyueHuH NIl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
TUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOIMHU B COOTBETCTBUU C YCIOBUSIMH, U3JI0KEHHBIMU B pa3fieln
«Oco0eHHOCTH OpraHu3ali 00pa30BaTEeNBLHOIO Mpolecca MO 00pa3oBaTeIbHBIM IMPOrpaMMamM
JUTSL UHBAJIMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsD» OCHOBHOM 00pa3oBaTellb-
HOU MporpamMmbl (MCIOJIb30BAHUE CHEIMATBHBIX YUEOHBIX MOCOOUI U UIAaKTUUYECKUX MaTepua-
JIOB, CTIEIMATIbHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOTO M MHAMBHUIYAIBHOTO IMOJIb-
30BaHUs, MPEAOCTABICHHE YCIYT aCCUCTEHTAa (IOMOIIHUKA), OKA3bIBAIOIIEr0 00y4JarouIMes He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.I.) C YYETOM MHJIMBUIYATbHBIX O0COOEHHOCTEH 00yda-
IOLIUXCS.

9 CIUCOK JIMTEPATYPbBI U UTHO®OPMALIMOHHBIX PECYPCOB

DJIeKTPOAMHAMHUKA


http://www.i-exam.ru/
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1. Bapsimaukos C.B. 3agauHuk-nipakTUKyM 110 3nekTpoauHamuke (Yacts 2. OCHOBBI T€O-
peTnyeckoi pU3UKM): yueOHoe nocodue ais cryneHToB By30B / C.B. bapbIiHuKOB,
10.A. Hlanxkas. — bnarosemenck: u3a-so BI'TIY, 2013. — 103 c.
2. Mynranosckuii B.B. Knaccuueckas anekrpoannamuka: yaed. mocodue / B. B. MynTa-
HOBCKHH. - 2-¢ u3j., mepepad. - M.: [Ipoda, 2007. - 348 c.
KBaHTOBasi MeXaHUKA
3. Mynbpranosckuii B.B. Kypc Teopernueckoit pusznku. KBantoBas mexanuka./ B.B. Myib-
tanoBckuid, A.C BacuneBckuii. - M.: [Ipoda 2007. — 400 c.
4., Tynpunnckuit I'.JI. OcHoOBBI TeopeTnueckor pusuku. (B 2-x T) T. 2 KBanToBas mexaHu-
ka. /I, JI. Tynpunnckuii. — CII6.: Jlanb, 2016. — 432 c.
TepMoauHaAMUKA U cTaTUCTHYeCKasd (PU3UKA
5. JleontoBuu M. Beenenue B tepmoaunamMuky. Cratuctuueckas pusuka. Cepust: Y4ueOHU-
ku st By30B./ M. JleonroBuu. — CII0.: Jlans, 2008 — 432 c.
6. Ilpuroxun U. CoBpemennas repmoaunamuka / W. Ilpuroxun, J{. Kongenynu. — M.:
Mup, 2008. — 461 c.
7. bazapos WN.I1. Tepmogunamuka/ N.I1. bazapos. — M.: Beicm. mk., 1991. — 220 c.
8. I'peuxo JI. I'. CoopHuKk 3anau no Teoperudeckoit ¢pusuke: / JI. I'. I'peuxo, U. U. Cyrakos,
O. ®@. Tomacesuy, A. M @enopuenko. - M.: «Bpiciias mxkonay. 1972. — 319 c.
9. Jlanpay JI. JI. Onexrpoaunamuka crutomnbix cpen./JI. . Jlannay, E.M. Jlubmu. — M.:
®u3mataur, 2003. — 651 c.
10. Mapmo C.W. Jlekuuu 1o siexTpoauHamuke. Y4eb. mocobue s Byzos/ C.U. Mapmo,
M.B. ®poinos. — Boponex. U3n-8o BI'Y, 2014. - 90 c.
11. Mapmo C.W. 3agauu no snexTpoauHamuke. Y4ed. mocobue mist By3os/ C.1. Mapmo,
M.B. ®posnos. — Boponex. U3n-8o BI'Y, 2014. - 62 c.
12. CaBenbeB U.B. OcHoBbl TeopeTrueckoit pusuku (B 2-x T) T.2 KBanroBas mexanuka/ I,
N.B. Casennes. — CI10.: Jlans, 2018. — 432 c.
9.1. Ilepuoanyveckue U3IaAHUs
1. XKypuan «Vcnexu dpusnyeckux Hayk», ISSN 0042-1294.
http://www.ufn.ru/
2. WmwxenepHo-husnaeckuii xypuain, ISSN 0021 — 0285
http://nasb.gov.by/rus/publications/ifzh/index.php
3. Kypnan skcriepuMeHTaIbHOM M TeopeTHueckon pusuku ISSN: 0044-4510
http://www.jetp.ac.ru/cgi-bin/r/index
9.2. lIporpamMHoe obecnieueHue u UHTEepHET-pecypcChl
Y4eOHUKY, 3aJAYHAKH B CITPABOYHAS JINTEPATYPa MO0 TEOPETUICCKON (PU3MKE JTOCTYITHA Ha
caiitax http://eqworld.ipmnet.ru/ru/library/physics.htm u
http://hep.phys.msu.ru/4studs/quantum.phtml.

Mertoanyeckue MaTepHabl, BXOAAIINE B COCTaB Y4eOHO-METOAMYECKOI0 KOMILIEKCa TUCIIH-
winHbl " Teopemuueckas ¢puzuka" AOCTYNHBI Ha caiiTe Kadeapbl PU3NKU
http://physics.tsu.tula.ru/.

9.3. Koncnekt Jekumii mo aucuumianne “Teoperuueckas ¢puznka”

Konmakos F0.H. Koncnekr nekuuit no nucruminse “Teopernueckas pusuka’” Ui HanpaBie-
Hust noarotoBku 010800 “Mexanuka u MaremaTuyeckoe Mmoaenupoanue” — Tyna, 2012.

http://physics.tsu.tula.ru/students/metodich_files/LekcTheorPhys-010800.pdf

9.4. MeToauyeckue yKa3aHusi K IPAKTHYECKUM 3aHATHAM

Konmaxos F0.H. Metonnyeckue yka3aHus K IPakTUUECKUM (CEMUHAPCKUM) 3aHSATHUSAM 110 JHC-
umuHe “Teoperudeckas ¢pusuka” it HanpasiaeHus noaroroBku 010800 “Mexanuka 1 MaTe-
Martndeckoe moaenuposanue” — Tyma, 2012.

http://physics.tsu.tula.ru/students/metodich files/MUPraktTheorPhys-010800.doc



http://www.ozon.ru/brand/855975/
http://www.ufn.ru/
http://nasb.gov.by/rus/publications/ifzh/index.php
http://www.jetp.ac.ru/cgi-bin/r/index
http://eqworld.ipmnet.ru/ru/library/physics.htm
http://hep.phys.msu.ru/4studs/quantum.phtml
http://physics.tsu.tula.ru/
http://physics.tsu.tula.ru/students/metodich_files/MUPraktTheorPhys-010800.doc
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9.5. Metoauueckne yKa3aHusi K BHINOJTHEHHIO CAMOCTOSITE/ILHOI padoThI

Konmaxos FO.H. Meronnyeckue ykazaHus MO BBIIOJIHEHUIO CAMOCTOSATEIbHON BHEAY IUTOPHOI
paboTel o aucnuruinHe “Teopernyeckas Gusuka” mis HanpasiaeHus nmoarororku 010800 “Me-
XaHUKa U MaTeMatndeckoe MmojenupoBanue” — Tyma, 2012.

http://physics.tsu.tula.ru/students/metodich files/MUIndTheorPhys-010800.doc

9.6 DJ1eKTPOHHO-0UO/INOTEeYHbIE pecypChl
1. Polpred.comO630pCMMU/Crpasounuxhttp:// polpred.com/news.
2. OBC «JIanby» http:// e.lanbook.com.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A

O6mmas iomanp ayauropun 449 - 40 M2. TInomaap Ha OJIHOTO 00ydJaromierocsi CocTas-
nsieT 1M? pH YMCIIEHHOCTH CTYIEHTOB B TOATPYIIIE B KomuuecTe 20 YeloBexK.

MartepuanbHo-TexHUUYeCKas 06a3a ayautopun 449 Bkioyaer B cedst

yueOHoe (yueOHO-Hay4YHOoe) 000py10BaHHe: CTOJI IIMCbMEHHBIN, CTYH KECTKUMH,
MYJIbTUMEIUHHBIN TPOEKTOP, KOMIIBIOTEP, IKPAH.

Apyroe: MyJbTUMEIUITHBIC TIPE3CHTAIMH, pa3paboTaHHbIe B iporpamme Power Point

CaMocTosTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHAIICHHBIX KOMIIb-
IOTEPHON TEXHUKOH C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTeIbHYIO CPEAY BY-
3a, B CIIELIMAIM3UPOBAHHBIX Ja00paTOpUAX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JOCTYyMa B JIOKAJb-
Hyto ceTb BI'TIY.

JIuneH3sMOHHOE TpPOrpaMMHOE OOecreyeHne: OIepaloHHbIE CHCTEMBbl CeMelCcTBa
Windows, Linux; oducaeie nporpammbel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus.

Paspaborunk: Jlankun C.B. — a.¢.-m.H., npodeccop, mpodeccop kadenpsl puznvueckoro u mMa-
TEMAaTUYECKOTO 00pa30BaHHUS


http://physics.tsu.tula.ru/students/metodich_files/MUIndTheorPhys-010800.doc
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

PIIJI o6cyxneHa u omobpena mist peanusaruu B 2019/2020 yu. r. Ha 3aceanun Kageapbl
du3nYecKoro 1 MareMaTu4eckoro oopazoBanus (mporokon Ne 9 or« 15 » mas2019r.).

PIIJI o6cyxnena u omobpena mist peanusanuu B 2020/2021 yu. r. Ha 3aceaHun Kadeapbl
¢u3nueckoro u MmareMaTuueckoro oopasosanus (nmporokoa Ne 10 ot « 16 » wmrons 2020 1.).

PIIJI o6cyxnena u omobpena muist peanusamnuu B 2021/2022 yu. T. Ha 3aceaHun Kadeapbl
duznyecKoro u MareMaTu4eckoro oopazoanus (mporokon Ne 8 or « 21 » ampens 2021 r.).

PIIJI o6cyxneHa u omobpena mis peanusarnuu B 2022/2023 y4. T. Ha 3acejaHud Kadeapbl
(GU3HYECKOTO B MaTeMaTU4IecKoro oopa3zoBanus (mpotokoa Ne 9 ot « 26 » wmas 2022 r.).

B PII/I BHECeHBI cieqyronMe M3MEHEHUS U IONOJIHEHHUSL:

Ne mzmenenusi: 1
No crpanuiipl ¢ u3MeHeHueM: TUTYJIbHBIN JIUCT

HUcxmrounts: MUHUCTEPCTBO HAVKU U Bxutrounts: Brimrounts: MUHUCTEPCTBO
BBICILIETO OBPA30OBAHUS POCCUI- I[TPOCBEIIEHM A POCCUMNCKOM OEJIE-
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N3 nynkTa 9.3 UCKIIOYUTB:
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1. Polpred.com O630p CMUI/CrpaBouHuk
(http://polpred.com/news.)

2. OBC «Jlanby» (http://e.lanbook.com)
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PIT/] nepecmotpeHa, obcyxaeHa u ogqoopena st peanusanuu B 2022/2023 yueOHOM ro-
1y Ha 3aceaHuu Kadeappl PU3MUECKOro M MaTeMaTHdecKkoro oopaszoanus (mpotokos Ne 1 ot

21 centsiops 2022 1.).

B pa60qy}o [IporpaMmMy BHECCHBI CICAYIOINEC UBMCHCHUA U TOITOJIHCHUA

Ne u3menenus: 3
Ne cTpanwuIibel ¢ u3MeHeHHEM: 28

B Paznen 9 BHeceHbl H3MEHEHHsI B CIUCOK JIUTEPaTyphl, B 0a3bl JaHHBIX U UH(OpMAIH-

OHHO-CIIPaBOYHbIE CUCTEMBI, B AIEKTPOHHO-OMOIMOTEUHBIE PECYPChI. Y Ka3aHbl CChUIKH,
o0ecreunBaroIue J0CTyN 00y4aroUIMMCs K JJIEKTPOHHBIM YUeOHBIM M3/1aHUSM U HJIEK-

TPOHHBIM 00pa3oBaredbHBIM pecypcam ¢ caiita PI'BOY BO «bI'TIY».

PII/] nepecmotpena, obcyxaeHa u ogqodpena st peanuszanuu B 2024/2025 yyeOGHoM ro-
Ny Ha 3acefannu Kadeapsl GU3NIECKOro U MaTeMaTH4ecKoro oopasoBanus (mpotokois Ne 9 ot

29.05.2024 r.).
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