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PaGouas mnporpamMma AMCUMIUIMHBI  (MOyIs) paspaboraHa B COOTBETCTBHH C CaMOCTOATEJILHO
ycranopiennbiM MIY  ofpasoBaTebHbIM CTaHAAPTOM (OC MIY) nas peanusyembiX OCHOBHBIX
npodeccHoHanbHbIX 00pasoBaTeNbHLIX MPOrPAMM BLICLIETO o6pa3oBaHus 10 HANPABJIEHHUIO MOArOTOBKH
03.05.02 «®yHamenTansHas | NpUknaanas Gpusuka» B peaaKiuuH NpHKasa MI'Y Ne1780 ot 29 nexabps
2018 1.

['on (roast) npuema Ha obyuenue: ¢ 2020

Kype — 2
cemecmpur — 4
sauemnix eounuy — 3
AKAOEMUYECKUX Hacos — 72, 6 m.u.
nexyuit — 36 yacos

npaxmuyeckux sanamuit — 36 4acos

DopMa NPOMENCYMOYHOT Ammecmayui:

3auem 6 3 cemecmpe



Jucnuminna «BBeneHne B KBaHTOBYIO (PM3UKY» BXOIUT B 0a30BYI0 4acTh Mpo(eCCHOHAIBLHOTO
mukiaa OC MI'Y no nampasnenuto noarotoBku 03.05.02 «DyHnaMeHTallbHAsS U MPUKIAAHAS (UZHKA
(cienuanuret). OHa SBJISETCS UHTETPUPOBAHHOM, JIOTMUECKU U COMIEP)KATEIBHO-METOIMYECKH 0a3nupylo-
nieiics Ha TaKMX MpeaMeTax, U3y4aeMbIX B BBICIICH MIKoJe, Kak «O0mas ¢usnkm», «MaTeMaTHIeCcKuii
aHAJIM3» U «AHAJUTHYECKas FeOMETpUsl U JIMHEHHas anreopay.

Kpome Toro, amsi yCHEnHOTO OCBOCHHMSI JUCIUILTUHBI « BBEJICHNE B KBAHTOBYIO (DU3UKY» CTYICHT
JOJKeH o0ya/laTh OCHOBAMM 3HAaHUM, MOJIYYEHHBIX MM B CpelHEl 0011eo0pa3oBaTeIbHON IIKOJE MO
€CTECTBCHHO-HAYYHBIM IIpeMeTaM ((pu3uke, MaTeMaTUKe, XUMHH, aCTPOHOMHUH U OHOJIOTHH).

2. BxoaHble TpeOOBaHMS IJIsl OCBOEHUS TUCIMILIMHBI (MOIYJIs1), IpeBaApUTEIbHbIE YCI0BUSI
(ecs1u ecTh).

YcneurHoe 0CBOGHUE TUCIUILINH 0 0011ei (u3nKe U BBICIIEH MaTeMaTHKe.

3. Pe3yabTaThl 00yueHus M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBbIE C TPeOyeMbIMH KOMIIe-
TeHUHMSMH BbIIYCKHUKOB.

[Inanupyemble pe3yabTaThl 00yUeHHUS MO AUCUUILIMHE (MOAYIIIO):

3HaTh:

—  OCHOBHBIE KBAaHTOBO-(DH3UUECKHE MMOHATHSI U TEPMHUHBL;

—  KJIFOYEBBIE DKCIIEPUMEHTHI U OCHOBHBIE Tallbl Pa3BUTHUSI KBAHTOBOU (PU3UKU;
- dbyHIaMEHTaIbHBIC 3aKOHBI KBAHTOBOM (DH3UKU;

—  OCHOBBI MAaTEMaTHUYECKOTO anmapaTa KBAHTOBOH MEXaHHKH,

—  TOJXOMBI K PEIICHUIO KBAHTOBO-(DM3MYECKHX 3a/1a4.

YMerTs:

—  MBICIHTH KBAaHTOBO-(H3UUECKUMH KaTETOPHIMU;

—  BBIIBIIITh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXIy KBAHTOBBIMU IPUPOIHBIMH SIBJICHUSIMU;

—  TPUMEHSTHh 3HaHHUA 00 OCHOBHBIX KBAaHTOBO-(DM3MYECKHX MOHATHIX, KOHIECIIHIX, TEOPUSIX,
3aKOHOMEPHOCTSIX B OTHOIIEHHWH K KOHKPETHBIM O0OBEKTaM;

—  000OCHOBaHHO BBIABHUTATh THIIOTE3BI M MPEIaraTh MyTH UX IPOBEPKH;

—  TPOBOIUTH aHAIN3 SKCIIEPUMEHTAIBHBIX JAHHBIX U J€TIaTh BEIBOJBI HA UX OCHOBE;

—  TPOBOJIUTH KOPPEKTHBIE OIEHKH KBAaHTOBBIX BEJIMUYWH M PEIIaTh KBAaHTOBO-(hM3MYECKHE 3a-
Jlauyd TOYHO UJIM B COOTBETCTBYIOILEM NMPHUOIMKEHUH;

—  paboTraTh C eCTeCTBEHHOHay4HOH ((u3nueckoil) nHpopmanuen, coaepxaiieiics B cooOrie-
Husix CMU, pecypcax HTepHEeTa, HAyYIHO-TIOMYIISIPHBIX CTAThSIX: BIAJETh METO/aMH ITOMCKA, BBIACIATH
CMBICJIOBYIO OCHOBY U OLIEHHBATh JOCTOBEPHOCTh MH(OPMAIIHH.

Bnanets:
—  YMEHHUSMH INPUMEHSTH MOJyuYeHHbIE 3HAHUS JJIS 4IeKBATHOTO O0BSICHEHUS] KBAHTOBBIX SBJIE-
HUW OKPY’KAOIIET0 MUPA.

Nmets onwIT:

— MpU TTOMOIIX (PYH/IAMEHTAJBHBIX 3aKOHOB KBAaHTOBOW (PM3UKHU JTOKA3hIBATh CYIECTBOBAHHE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH MEXKIy KBAaHTOBBIMU MPHUPOJHBIMH SBICHHUSIMH U OOBSICHITH COOTBET-
CTBYIOIIUE SIBJICHUS B OKPY’KAIOIIEM MHPE.

4. ®opmat 00y4eHHsI — KOHTAKTHBIMN.



5. O0bemM IMCUMILUTHHBI (MOXYJIfA) COCTABIISIET 4 3.€., B TOM 4yHucie 68 akaJJeMUYECKUX 4acoB, OT-
BEJICHHBIX HAa KOHTAKTHYIO pab0Ty 00yYaromuxcs ¢ mpernojiaBaresieM (ayJuTopHast Harpy3ka), /6 akaje-
MHYECKHX YaCOB Ha CAMOCTOSTEIbHYIO Pab0Ty 00yUYarOIINXCS.

6. Conep:kaHue TMCUUILIHHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKa-
3aHHEM OTBEJEHHOI0 HA HUX KOJIMYECTBA aKaJeMUYeCKUX YaCOB U BH/AbI Y4eOHbIX 3aHATHIA.

6.1. CTpykTypa AMCHMILIMHBI (MOAYJIs) IO TeMaM (pa3iesiaM) ¢ yKa3aHHeM OTBeJleH-
HOI'0 HA HUX KOJINYECTBA AKaJeMHYeCKHX YaCOB M BH/Ibl Y4eOHbIX 3aHATHIA.

HanmenoBanme HomuHajbHbIe TPYA03aTPAThI 00y4aI0IEroCcs .
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Ksanrossie cBoii- | Kon- Pemenwne 9 19 -

CTBA U3JIYUYCHUA CyJIbTa- 3a/1ad4, 5
1.1. 3aKombI TEIVIO- | [yy, 5

BOTO M3IIY4CHUSI.
KsanroBas Teopus
W3ITyUYEeHUS.

1.2. ®oTOHHEIN Ta3
U €T0 CBOMCTBA.
KBanToBas onruka.

Kopnyckynsipno-

BOJIHOBOH JyaJIu3M

CBeTa

Bourogbie cBoiictBa | KoH- Pemenue 10 21 -
YacTHIl cynbTa- | 3amad, 6

2.1. 'unoresa ge 1y, 5

Bpoiing. Oxcnepu-
MEHTAJIbHBIE T1O/-
TBEPIKICHHUS TUIIO-
Te3bl e bpoitns
2.2. BoaHoBOM na-
keT. COOTHOIICHHS

HEOMPEIEIEHHO-
CTeid.
OcHosHble mocty- | Kon- Pemenue 10 21 Kontponbnas
naTel KBAHTOBOH | cynpra- | 3az1ad4, 6 pabora
MCXAaHUKHN 11U, 5

3.1. BonHoBad
¢yskuus. [punHnun
CYTIEPIIO3UIINH.
VYpasuenue lpe-
JuHrepa. Bekrop




TUIOTHOCTH TTOTOKA
BEPOSITHOCTH.

3.2. llpencrapneHue
(uznUecKkux Benu-
YHH OTIEPATOPAMH.
CoOcTBeHHBIE
¢$hyHKIMU 1 cO0-
CTBCHHBIC 3HAUCHUS
OTIePaTopOB.

3.3. U3mepenus ¢u-
3MYECKHUX BEJTMYUH
B KBaHTOBBIX CH-
CTeMax.

CraumoHapHEIe 3a-
JTaul KBAaHTOBOM
MCXaHHUKH

4.1. YpaBHeHue
Ipenunrepa nis
CTallMOHAPHBIX CO-
crostHuii. Yactuna B
MOTCHIIMATBLHON sIME
C HEIIPOHULIAEMBIMU
CTCHKaMH.

4.2. IBuxeHuUE Ya-
CTHULIBI B 00J1aCTAX
MMOTCHIINAILHOTO
mopora ¥ MmoTeHIH-
anbpHOTO Oapbepa.
4.3. TlorenumanbHas
siMa KOHEYHOM Ii1y-
onnbl. KBaHTOBBIN
TapMOHUYECKHI
OCIIILIISITOP.

Komn-
CyJIbTa-
U, 5

Pentenue
3amady, 6

10

21

KBanToBas Teopus
aroMma

5.1. KBanToBrle
CBOICTBa aTOMOB.
Teopus bopa atoma
BOJIOPOAA.
5.2. KBanToBo-
MEXaHUYECKOE OIH-
CaHue BOJOPOIOTIO-
JOOHBIX aTOMOB.
KBanToBbie uncia u
uX QU3NIECKUH
CMBICII.
5.3. Oneit TepHa -
T'epnaxa. ['unoresa
O CIHHE 3JIEKTPOHA.
ATOM B MarHUTHOM
nosie. BeIHyXJ1eH-
HOE M3JTyUCHUE
aTOMOB.

Kon-
CyJIbTa-
U, 5

Pemrenne
3a7a4, 6

10

21

KBaHTOBEIE CTATH-
CTHYECKHE pacIpe-
JeneHus

6.1. KBantoBo-
MEXAHUYECKOE OITH-
CaHWE CHCTEMBI

Komn-
CyJIbTa-
oy, 5

Pemntenue
3aja4, 5

19

KonTponbHas
pabora




MHOTHX YacTHII.
ArtoM renus. MHo-
TORJIEKTPOHHBIE
aTOMBI
6.2. Pactipenencaue
Bboze-Oitnmreiina.
Pacnpenenenue
®epmu-/upaka
6.3. DIeKTpOHHBIH
ra3 B MeTajuiax
OMuccus 3eKTpo-
HOB M3 MeTaJlIa
Kommerorepnoe mo- | Kon- - 10 14 -
NeTpOBaHKe CyJbTa-
B KBAaHTOBOU (hH3H- uun, 4
Ke
(0030pHas JieKius)
[Apyrue Buael ca- | - - - - -
MOCTOSITEIIbHOU
paboTsl (Ipu
HaJIMYHH ): HaIlpHU-
MEp,
KypcoBasi pabora,
TBOpYECKast pabo-
Ta (3cce)
34 34 68 76
[TpomexyTouHas 8
aTTecTaIus (IK3a-
MeH)
Hroro 144
6.2. Conep:xanue pa3ieyoB (TeM) AU CHHUIIHHBI.

Ne i/m | HaumeHoBaHue pa3aenoB (TeM) IUCHHUTIINHBI ‘ Copepxanue pa3aenoB (TeM) AUCHUTIINH

Jlekuuun

1. 3aKkoHBI TemJoBOro m3iaydeHusi. KBaHToBas XapaKTepUCTUKH TEIUIOBOTO U3JIyUYCHHUSI.
Teopusi U3JIyYeHUsl. 3akon Kupxroda. 3akon Credana — Bonbima-

Ha. 3aKkoH cMenieHust Buna. O0bemMHas IoT-
HOCTh DHEPT'HU PaBHOBECHOTO M3nydeHus. dop-
Mmyina Panes — JlxuHca. I[IpuHIMnuansHeie
BHYTPEHHHE POTUBOPEYHS B KIIAaCCHYECKOH (Hu-
3uke. I'unoresa o kBantax. ®opmyna [lnanka.

2. ®DoToHHBIH ra3 u ero cpoiictBa. KBaHToBasi ®oronHasa Teopus nzmydeHus. OnsitT bo-
ontuka. Kopnycky/jsipHO-BOJIHOBOI Ayaqm3Mm | Te. YpaBHEHHE COCTOSHUS (OTOHHOTO Tasza.
cBeTa. TepMoauHAMIUECKE XapaKTEPUCTHKH (HOTOH-

Horo rasza. TermioBoe wu3nydeHue BceneHHoM.
®oroadpdexr. Ipdext Komnrona. Kopmyc-
KYJISIPHO-BOJIHOBOH IyallM3M CBETa.
3. I'mnorte3a ne Bpoiins. IxkcnepuMeHTATbHbIE BonnoBeie cBoiictBa wactuu. Kop-
NOATBEPKIEHHUsI THNOTE3bI A bpoiiis. MMyCKYJISIPHO-BOJIHOBOM JTyaju3M MAaTepHH.
CaoiictBa BonH ne bpoiinsa. Pacuer nnuHbl
BOJIHBI JIe¢ bpoilsis 111 HEPEISATUBUCTCKUX U
penATUBUCTCKUX  4vacTul. lIpenomiienue
AJIEKTPOHHBIX BONH B Mertauie. OmbiT [I»-
BuccoHa u Jxepmepa. Judpakuus snexrpo-
HOB Ha moJikpuctamiax. Judpaxmus oau-




HOYHBIX 3JeKTpoHOB. Dddexr Pamzayspa.
OnbIThI MO TUGPAKIUK HEHTPOHOB U IMTYYKOB
YaCcTHII.

4, BoanoBoii maker. CoOTHOLIEHHSI Heompese- CgoiicTBa MHKpoYacTHIl. BoigHOBOM mma-
JICHHOCTeH. keT. PacmiipiBaHue 1 penyKuusi BOTHOBOTO ITaKe-
ta. CooTHOIIEHNE HeomnpeaeneHHocTel ['eif3en-
Oepra. CrnencTBus W3 COOTHOIICHHS HEOMpee-
JIEHHOCTEH.

S. BoanoBasi ¢yuxkuusi. IpuHuun cynepmnosu- OcoOeHHOCTH OMUCaHUS JABMKCHHUS
uun. Ypapuenue llIpenunrepa. Bektop mior- | yactui B kBaHTOBOW Mexanuke. CBOICTBa
HOCTH MOTOKA BEPOATHOCTH. BOJIHOBOW (pyHKIMu. IlpuHImn cyneprosu-

UMM KBAHTOBBIX COCTOSIHUM. YpaBHEHHE
[Ipenunrepa. [110THOCTh MTOTOKA BEPOATHO-
CTH.

6. IpeacraBiienue pu3NUECKUX BEJIUYUH Omepa- KBanToBO-MexaHMUECKHE OTIepaTopbl
Topamu. CoO6cTBeHHbIe (PYHKIUHM U COOCTBEH- | (PM3NYECKUX BEIWYMH. Y paBHEHHE HAa COOCTBEH-
Hble 3HAYEHMUsI OIIepPaTOPOB. HbIE€ 3HAYEHHUsI U COOCTBEHHbIC (PYHKIMH OINepa-

TopoB. OCHOBHBIC CBOHCTBA COOCTBEHHBIX
¢ynkuuii. CHexTpel COOCTBEHHBIX 3HAYCHUH
OIIEPaTOPOB.

7. HN3mepenusi pusnyecKux BeJIMYMH B KBAHTO- KBanTtoBeiii ancam0mb. OZHOBpEMEHHOE
BbIX CHCTEMaX. n3MepeHre Pa3HbIX PU3HMYECKUX BEITHMYUH.

CemuHapsl

1. YpaBuenne Hlpenunrepa Ajsi CTaAallMOHAPHBIX Paznenenne nepeMeHHBIX B ypaBHEHUH
cocrosiHuii. YacTtuna B norenunaabHoii sime ¢ | Llpenunarepa. BonHoBble (yHKIHMM 4YacTUIBI B
HENPOHMLAEMbIMU CTEHKAMHU. OIHOMEPHOU MOTeHIHANIbHOU siMe. TpexmepHas

MIOTEHIIMAIbHAS SIMA.

2. JBu:KeHHe YacTHUbI B 00JACTAX MOTeHIHU- OTtpakeHHe YacTHIBl OT MOTEHIHAIBHO-

AJILHOI0 MOPOra u MOTEHUHAILHOro 6apbepa. | ro mopora. [[poXokIeHNE YaCTUIIBI Yepe3 T0-
TEHIUAIbHBI Oapbep (TYHHENIbHBIH d-
¢dext). XomoaHas SMHUCCUSL DJEKTPOHOB U3
metamna. KBanToBas mpupona  anbda-
pacnana saep.

3. IoreHuuaabHasi siIMa KOHEYHOW TIJIyOHMHBI. OnHoMmepHas MOTEHUUAIbHAs AMa C OJ-
KBaHTOBBIII rapMOHMYECKHIi 0CHMILIATOP. HOW OECKOHEYHO BBICOKOM cTeHKoU. [Ipsimo-

yrojbHasi HOTEeHIMAIbHAS sIMa KOHEYHOH TITyOu-
Hbl. KBAaHTOBaHVE SHEPIVN TAPMOHMHECKOTO OCLIUDIITOpA
U €10 BOJTHOBbIE (DYHKI MK

4, KBantoBbie cBoiicTBa atomoB. Teopusi bopa N3nyuenue atomoB. OnbiT PpaHka -

aToma BoJ1opojaa. I'epua. Ilocrynatel bopa. Ilnanerapuas mo-
Jenp atoma Boaopoaa. KBaHToBaHue sHep-
run atoma. OObsACHEHUE CIEKTpa aToMa BO-
Jlopoja.

5. KBaHTOBO-MexaHnuyeckoe OMUCAHHE BOIOPO- Bonopononono0usiii atom 6e3 yueta
HOHO}IOﬁHBIX atomoB. KBaHTOBBIE UHCJIa M HX criuHa. KBanToBaHue DHEPTUU U BOJHOBBIE
(u3nUecKHi CMBICI. ¢ynkuun aroma. [maBHOe, opOuTaibHOE

(a3uMyTanpbHOE) W MAarHUTHOE KBAHTOBBIC
yucna. opMmyna npoCTpaHCTBEHHOIO KBaH-
TOBAHHSI.

6. Onpit lllTepna - 'epaaxa. I'nnoresa o cniune Cxema onpita Iltepna - I'epiaxa.

3JIEKTPOHA. ATOM B MArHMTHOM moJje. BbI-
HY:KJIeHHOe U3JIyYeHHe aTOMOB.

Cnun snexktpoHa. CnuH-opOUTaIbHOE B3au-
MoJelcTBUEe. MAarHuTHbII MOMEHT aroma.
Dddext 3eemana. DNEKTPOHHBIM Hapamar-
HUTHBINA pe3oHaHc. KBaHTOBast Teopusi paB-
HOBECHOTO M3ny4eHus. Cpeabl C MHBEPCHOM




3aCEJICHHOCTBI0 JHEPIeTUYECKUX YPOBHEH.
KBaHTOBbIE YCUIIMTENIN U T€HEPATOPHI.

7. KBaHTOBO-MexaHnyeckoe onucaHue cucreMbl | Hepa3nuuumMocTh TOXICCTBEHHBIX YacTULl B
MHOI'HMX YaCTHII. ATOM rejimsi. KBaHTOBOW MexaHWke. CHMMETpUYHBIC W aHTH-
CHUMMETPUYHBIE COCTOSHUA. bo30HBEI U pepmmo-
HbI. BostTHOBas ()yHKITHMS CUCTEMbI HEB3aUMO/ICH -
crByrommx dvactuil. I[lpuanun Ilaymu. ATom
reus.

7. ®ona oueHoYHbIX cpeacTB (POC) aisi oneHNBAHHUS Pe3yJbTATOB O00y4YeHHsI MO JTHCIH-
IUIMHe (MOYJII0).

7.1. TunoBble KOHTPOJIbHbIE 32JaHUSI WM UHbIe MAaTePHAJIbI /ISl IPOBEEHUS TeKY-
1Iero KOHTPOJIsl yCleBaeMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH OCYLIECTBISAETCA IIYTEM CAMOCTOSTEIBHOIO PELICHUs 3a1ad
JIOMAIITHUX KOHTPOJBHBIX PabOT M CaMOCTOSITENBLHOM pa3pabOTKH CTyACHTOM pedepaTa Ha BHIOPAHHYIO
TEMy U €ro MyOJWYHOM 3aluThl. YKa3aHHbIE PaOOTHI BBIMIOJHIIOTCS B CBOOOJHOE OT 00S3aTENbHBIX
y4eOHBIX 3aHATUI BpeMs (BO BHEAYAUTOPHOE BpeMsl) MO PYKOBOACTBOM IpenogaBaTels.

[IpumepHas TemaTuka pedeparos:

1) HenpepbIBHOE U TUCKPETHOE.

2) Teopus hotorddekra.

3) TyuHenbHbIH 3)(HEKT U COOTHOIICHHE HEOPEICICHHOCTEH.

4)  CxaHHUpYOIIUI TYHHEIbHBIH MUKPOCKOII.

5) OOMeHHOE B3aMMO/ICHCTBHE.

6) 3aKoH COXpaHEHHUS YETHOCTH.

7) IlpaBuia oTbopa.

8) IIpoctpanctBenubie pacnpesencHus ("opOUTHI") 3JIEKTPOHA B aTOME BOJIOPO/Ia.

9) PeHTreHOBCKHE CIICKTPHI.

10) SAMP-Tomorpadus.

11) DneKTpOHHBIN MapaMarHUTHBINA PE30HAHC.

12) SnepHblii MATHUTHBIA PE30HAHC.

13) CBepXIpoOBOAUMOCTD U CBEPXTEKYYECTb.

14) CroxeHre MOMEHTOB KOJMYECTBA IBHKCHHSI.

15) Ddodexr Ulrapka.

16) KsanrtoBas TejemnopTamus.

17) YwucThle ¥ CMEIIaHHBIC COCTOSHUS B KBAHTOBON MEXaHHKE.

7.2 TunoBble KOHTPOJIBHBIEC 3aJaHUA UJIH MHbLIC MaTepHAJIbl AJf NMPOBEACHUSA IIPO-
Me)l(yTO‘IHOﬁ aTTeCTalum.

- JJIs1 OK3aMCHa
BOHpOCLI K 5K3aMCHY:

1. TemoBoe uznydenue. M3myuyatenpHas W morjiomniareiabHas COCOOHOCTh BEIIECTBA U UX
cooTHoIeHue. O6bEMHAs IUIOTHOCTD U3ITYyYESHHUS.

2. Monpenb abcomoTHO yepHoro Tena. 3akoH Credana-bonpiimana. 3akoH cmenienus Buna.

3. TepMoanHaMKKa paBHOBECHOIO TEIUIOBOTO u3inydeHus. @opmyina Panes-/xunca.

4. OrpaHM4eHHOCTh KJIACCUYECKOM TEOPUM HU3IYyYEHHs. DJIEMEHThl KBAHTOBOIO ITOJXOJA.
®opmyna [lnanka.

5. OCHOBHBIE TIPEICTABICHUS O KBAHTOBOW TEOPUM M3IyYEHHs CBETA aTOMaMH M MOJIEKYyJa-
mu. KBanToBanue cBeToBoro noss. Mozesnb 1ByXypOBHEBON CUCTEMBI.

6. B3aumopeiicTBue 1ByXypOBHEBON CHCTEMBI C M3JIyYEHHEM: CIIOHTAHHBIE U BBIHYKJCHHbBIE

nepexonabl. Koapdurnments DitHIITEHHA.
7. SIBnenus, mMpoTUBOpEYAIIHE KITACCHUYECKOM TEOPUH M3TyueHus. 3akoHbI poTodPdekra.



8. ®dopmyna DiHmTeHa 11 Gpororddexra. TopMo3HOE pEHTTEHOBCKOE U3ITyUYCHHE.

9. ®otonsl: onbITe bore u bote-I'elirepa. 9ddexr Komnrona.

10. HMHBepcHas 3aceneHHOCTh YpoBHEH. KBaHTOBBIC YCHIIMTENHM ONTHYECKOTO M3my4yeHus. Jla-
3ephl. [IpuHIHIIB paboTH pyOUHOBOTO, TEUH-HEOHOBOTO JIA3€POB.

11.  Mopaenu atoma. Snepras (ranerapHas) MoJieib, e€ HempoctaTku. OnbITel Pezepdopaa.

12.  Omnsitel @panka-I'epua. [Tocrynatel bopa. CnekTpanbHble 0COOEHHOCTH M3IYYSHHS aToMa
Bojiopoza: Gpopmyna banbmepa.

13.  KopmyckynsipHO-BOTHOBOH Ayanu3M. OIBITHOE MOATBEP)KICHHE BOJIHOBBIX CBOWCTB Ya-
ctuil; onbITel J[PBHCcOHa-I[)kepmepa, Tomcona-TaprakoBckoro, dabpukanta-Bubepmana-CymikuHa.
Bounnst ne-bpoiins, natepdepeHius 3JeKTPOHOB.

14.  OcHoBHBIE MOCTYJaThl KBAaHTOBOM TEOpPHH, IMOCTAHOBKA 3amaud. BonHoBas QyHkius, eé
cTaTucTUYeCKuil cMbIci. [1oTHOe onrMcaHue COCTOSTHUS, IONHBIA HA00P (DMBIHECKIK BITHUHH.

15.  IlpuHuun u3MepeHusi B KBAaHTOBOIl MeXaHUKE, COOTHOILEHUE HeomnpeaeneHHocTel. [Tons-
THE OJTHOBPEMEHHON U3MEPUMOCTH (PU3MYECKUX BEINUHH.

16. Ilpunnun cynepro3unuu. OCHOBHBIE CBOMCTBAa BOJIHOBOM (yHKIMW. HempepwiBHBIN H
JUCKPETHBIN crieKTpbl. HOpMUPOBKY BOJIHOBBIX (DYHKIIHIA.

17.  Omnepatops! puznueckux BeanurH. COOCTBEHHbIE 3HAYCHHS 1 COOCTBEHHbIE (D)YHKITUU OTIe-
patopoB. PuU3NYECKHIA CMBICI IPMUTOBOCTH oreparopa. CrieKTpbsl COOCTBEHHBIX 3HAUEHHUI OIIepaTopoB.

18.  Cpennee 3HaueHue (HU3MUECKON BETUYMHBI B KBAaHTOBOM MexaHuKe. COOTHOILIEHUE MEXKIY
COOCTBEHHBIMHU (DYHKIHUSMH OTIEPATOPOB OTHOBPEMEHHO FBMEPHMBIX (DHBIHUECKIX BEJTHUMH.

19. Cnox. u ymHOX. oneparopoB. KommyTaT-Tb oniepatopos. [lonH. Habop (MOJIH. U3M-HE).

20. TI'amunbronman. OcHOBHOE (BOJTHOBOE) ypaBHEHHE KBAHTOBOM MEXaHUKH.

21.  JluddepennupoBanue omneparopoB mo BpemMeHH. CTalMOHapHbIE COCTOSHUSA. BBIpoxkIeH-
HbIC YPOBHU CTAIIMOHAPHBIX COCTOSHUIA.

22.  ®uHuTHBIC (CBA3aHHBIC) U HHOUHUTHBIC JBUYKEHUS, CBSI3b CO CIICKTPOM.

23.  Marpunsl Gpu3NYeCKHX BeTUYHH. Y MHOKeHUE Matpuil. {uddepeHnupoBanre MaTpuIl 1o
BpeMeHH. PU3NYECKUN CMBICT SPMUTOBOCTH MATpUIl B KBAaHTOBOUM MexaHHKe. Du3nyeckuil cMbICI Tua-
TOHAJIBHOCTH MATPHIL.

24.  Omnepatop umnyiabca. CoOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBbIE (PYHKLUHU OIepaTopa UM-
myJsibca. KoMmyTaropbl, BRIFOUArON e KOMITIOHEHTBI UMITYIThcA. (COOTHOITICHHE HEOTPEIeICHHOCTEH.

25.  MowmenT ummnynbca. [IpaBuina koMMyTaluu JUis MOMEHTA U €ro KoMrnoHeHT. CoOCTBEHHbIE
3HAYeHHUsT MOMEHTA M TPOEKIMiA MOMeHTa uMITysibca. CoOcTBeHHBIE (DyHKIIMM MOMEHTa uMIysbca. [Ipa-
BUJIa 0TOOpA [0 MOMEHTY.

26.  VYpasuenwue lllpenunrepa. [InotHOCTS MOTOKA BEPOSTHOCTH 1 ypaBHEHHE HEPa3PhIBHOCTHL.

27.  Ob6uwme cBoiicTBa perieHnii ypasaenus llpeaunrepa.

28.  Ilorenu. sma. [ToTeHnmansHas creHka. [loreHnmansnenii 6apsep. TyHHETBHBIH 2D deKT.

29.  lleHTpaibHO-CUMMETpPHUYHOE TO0JIe. ATOM BOAOPOAA. BEIpOXkKA€HHOCTh YPOBHEIA.

30.  Jluneninsnii ocrrunisTop. PotaTop.

31.  Cnoxenue moMmeHTOB. CniuH. OnbIT IlTepHa-I'epnaxa.

32.  Dddexr 3eemana. DIEKTPOHHBIN MapaMarHUTHBINA PE30HAHC.

33.  ToxnaecTBeHHOCTH yacTHIl. DEPMUOHBI U OO30HBI.

34.  Atom renus.

35.  Pacnpenenenue bo3ze-DifHmTelina.

36.  Pacnpenenenune ®epmu-Jlupaka.

37.  DNeKTpOHHBIHA ra3 B MeTaJljIax.

38.  DnexTpoHHAas YIMHCCHS M3 METallIa.

IIKAJIA 1 KPUTEPUU OIIEHUBAHUWA pesyanTaToB o0ydenus (PO) no mucuuniimHe (MoayJio)

€HKa 2 3 4 5

POn




COOTB €
BUJIbI OLICHOYHBIX CPEJICT
3Hanns OtcyrctBue | @dparmeHTapHbIE OO1mue, HO HE CTPYKTY- CchopmupoBaHHbIe
(0omawnue 3a0anus, pepepame) 3HaHUU 3HAHMS pUpOBaHHBIC 3HAHUS cUCTEeMaTHYECKHe
3HAHMS
Ymenust OrcytctBue | B nenom ycnem- B nenom ycnentsoe, HO VYcneuHoe u cucte-
(konmponvHbie pabomot) YMEHHH HOE, HO HE CH- coZieprKalliee OT/AeNbHbIE | MaTH4ecKOe YMEHHUE
CTeMaTHYeCcKOoe npoOensl ymenue (J1o-
yMEHHE IyCKaeT HETOYHOCTH
HETIPUHIUITHAIBHOTO
XapakTepa)
Hapbiku OtcyrctBre | Hammume oTnens- B nemnom, chopmupo- CdopmupoBaHHEIE
(BJ1aJIeHHS1, ONBIT JeATeILHOCTH) HaBbBIKOB HBIX HaBBIKOB BaHHbIC HABBIKY (BNIaJle- | HABBIKM (BIAJCHUS),
(ox3amen) (BmameHui, (mammaue ¢par- HUS), HO MCIIOJIb3yEeMEbIe TIpUMEHSIEMBIE TTPH
OIIBITA) MEHTapHOTO OIIbI- HeE B aKTHBHOH (opme peleHuy 3a1a4y
Ta)

8. PecypcHoe o6ecnedenne:

— IlepeyeHb OCHOBHO U JONOJHUTEIBHOMN JUTEPATYPHI.

1.

2.

CusyxuH [[.B. Kypc o6meii ¢pusuku: B 5 1. T 5, 4. 1/ [I.B. CuByxun. — 2-e usa. crep. — M.:
®u3mataur, 2002. — 784 c.

Hponos U.E. KBantoBas ¢usuka. OcHoBHbIe 3akoHbl / .E. Uponos. — 7-e uzn. — M.: JIabo-
paTtopus 3Hanui, 2017. — 261 c.

Hponos U.E. ®uzuka makpocuctem. OcHoBHbIe 3aK0HbI / WI.E. UpomoB. — 6-¢ u3a. — M.: Jla-
O6oparopus 3nanui, 2015. — 210 c.

Uponos N.E. 3agauu no kBantosoit ¢pusuke / U.E. Uponos. — 5-e u3a. — M.: Jlaboparopus
3HaHui, 2015. — 220 c.

I'ynses A.B., KpacunbaukoB C.C., ITonnoB A.M., Tuxonosa O.B. Cto oguHHaauars 3agad mno
atomHoi ¢usuke / A.B. I'ynses, C.C. Kpacunsaukos, A.M. ITonos, O.B. Tuxonosa. — M.:
MockoBckuil rocy1apcTBeHHBIN yHuBepcuteT uMeHu M. B. JlomonocoBa, 2012. — 196 c.
Jangay JI.JI., Jlupumn E.M. Teoperuueckas ¢usuka: B 10 1. T 2 / JI.JI. Jlangay, E.M. JIud-
L. — 8-e uza. crep. — M.: dusmarnut, 2006. — 536 c.

brnoxunres JI.M. OcuoBsl kBanTOBOM Mexanuku / JI.. brioxunnes — 7-e uzn. crep. — M.:
Jlann, 2004. — 672 c.

— Onucanue MaAaTEPHAJIBbHO-TEXHUYECCKOI0 o0ecneyeHus.

YVuebusrii kabunet Nel73, (40,71m2)
Y4eOHbIx cToN0B — 9 T., CTYABEB — 19 1T,
3-x cTBOpUAaTas JOCKa JuIsg Mena — 1 miT.,
Cron ansa npenoaasatens — | mr.
CranuoHapHbIi 3KpaH 171 poeKkTopa — 1 mT.

9. CooTBeTcTBHE pPe3yabTaTOB 00yueHusi o fanHoMy JieMeHTy OIIOII pe3yabTatam ocBo-
enus OIIOII ykaszano B o0mei xapakrepucruke OITOII.

10. S3bIk npenogaBaHust pyCCKHM.

11. IlpenoaaBarennb (MpenoaaBaTen).




[Tpodeccop kadeaps! hpuzukn u reoPuU3UKH, TOKTOP GU3UKO-MATEMATHICCKUX HAYK AJIEKCAHJIP
AnekceeBud ClENbIIIEB.

12. ABTOp (aBTOPBI) MPOrpaMMBblI.

Crapmmii npernoaBatesns kadenpsl Gu3uku u reopusuku Anapeii Banepresuu CyaumoB.

Ipunooicenue



O®OPMJIEHUE 5K3AMEHAIIMOHHOI'O BUJIETA
AJIA ITIPOMEXKXYTOYHOHU U UTOI'OBOU ATTECTALIMU,
MMPOBOAUMOU B ®OPME YCTHOI'O 3K3AMEHA

dopmar (B 3aBUCUMOCTH OT KOJIMYECTBA BOIPOCOB, HATMYUS MM OTCYTCTBHUS 3a7a4 u T.11.) A-5 unu A-6

OUJIMAJT MOCKOBCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA umenu M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenne 03.05.02 dynnamMeHTanbHast ¥ IpuKiIagHast Qu3uka

(ndp (uudpe) ¥ Ha3BaHue (HA3BaHUS) HANPABJICHUs (HANPaBJIeHHiT) MOATOTOBKH)

Vuebnas JUCLMIINHA BBeIcHHE B KBAHTOBYIO (1)I/I3I/IKV

Cemectp 4
JK3ameHaUUOHHbIU 6unem Ne 1
1.
Monens abcomoTHO yepHOro Tena. 3akon Credana-bonbpimana. 3akon cmenienust Buna.
2 OcHoBHBIE IOCTYJIaThl KBAHTOBOM TEOPHH, TOCTAHOBKA 3a/1aun. BonHoBas pyHKkuus, eé
| cTaTuCTUYeCKUi cMBbICH. [ToTHOE onMcaHue COCTOSTHHUSI, IONHBIA HA00P (DMBIHECKIX BITHUHH.
3. ToxnecTBeHHOCTh YacTUIl. DepMUOHBI 1 OO30HBI.

YTBepiK/IeHO Ha 3aceaHiu Kadeapsl,
IPOTOKOJ Ne OT « » 20 T

3aB. kadenpoit (@.1.0)

[IpenonaBaTens (@.1.0.)




