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I. Ilein 1 3ajauM AUCLUIIUHBI

B xope u3yueHusi gucUUIiMHbI «KBaHTOBasi MexXaHHMKa» CTYZE€HTbl M3yuyalOT U OCBaWBarOT
OCHOBHbIE TIOHSTHSI U METOZIbl KBAHTOBOM T€OPUH, CITIOCOOBI TEOPETHUECKOTO OMMMCAHMUS, KOJTMUeCTBeH-
HOT'0 Y KaueCTBEHHOT'0 aHa/iM3a KBAaHTOBBIX TMPOL[ECCOB B CUCTEMax, COCTOSIIUX W3 OJHOM U1K MHOTHX
YyacTHL], @ TAKXKXe B CUCTeMax C Heolpe/e/IeHHbIM WU/TU MEeHSTFOLMMCS UAC/IOM YaCTHL.

IucuumnivHa «KBaHTOBasi MexaHWKa» TpeJCTaB/sieT COO0M TeOpeTUUYecKyl OCHOBY ISl TIO-
C/IeYIOIIMX pa3Zie/ioB Kypca TeopeTHuecKoi Gpu3nku. MareMaTHUeCcKoi U MeTouueckoi 6a3oii Kyp-
ca SIB/ISIFOTCSL BCe pasfiesibl Kypca MaTeMaTUKH U TeopeTUYecKol (PM3MKU, W3y4yeHHble CTY/eHTaMH K
Havaly 5 ceMecTpa.

B pesysbTaTe u3yueHusi Kypca CTYZEHT NproOpeTaeT Kak (hyHJaMeHTalbHble 3HAHWS O TIOf -
X0/laX K OTNHCAHWI0 KBAHTOBBLIX CHCTEM, TaK W HABBIKU pellleHUsi KOHKPeTHbIX KBAHTOBO-MeXaHWYe -
CKHUX 3a/jay.

e Kypca

KBaHTOBasi MeXaHWKa SIB/ISIETCS Ba)KHOW YaCThIO0 YHUBEPCAIbHOM 6a3bl /711 U3y4yeHus: 00IIernpo-
(heccHOHANTBHBIX U CTEI[UA/IbHBIX AUCLIATIINH, BOOPY’KAeT BBITYCKHUKOB HEOOXOAMMBIMU 3HAHUSIMH
JJ/1s1 pellieHUs] HayYHO-TeXHUYEeCKUX 3a/jlad B TEOPeTUYECKUX U NMPHUK/IAJHBIX acrieKTax, 3HaKOMUT CTY-
JIeHTOB C Hay4YHbIMH MeTO/JaMU 03HaHWs, M03BOJIIeT HAYUUTh UX OT/IMYaTh TUMNOTe3y OT TeOPUH, TeO-
PHIO OT 3KCIIepUMeHTa. JTa JUCLIMILIMHA CTIOCOOCTBYET MPOBEIEHUIO IeMapKallii MeXKy HayUHbIM U
aQHTHMHAyYHbIM TI0/[X0/IOM B M3yUeHUM OKPY>KaloIl|ero MUpa, M03B0JIsieT HAyUUTh CTPOUTh (PU3nUecKre
MO/Ie/Id TIPOMCXOJSALIEr0 U YCTaHaB/IMBaTh CBA3b MeX[y SIBJIEHWSIMH, NPUBUBATh [MOHMMaHWe MpPU-
YMHHO-C/Ie/ICTBEHHOUW CBSI3U MeXXay siBjieHusiMU. OO6aziast IOTHUeCKOW CTPOWHOCTBIO M OMHUPAsiCh Ha
JKCrepUMeHTasbHble (DaKThl, JUCIUIIMHA «KBaHTOBasi MeXaHUKa» SIB/SIETCS W/ealbHOM /I/Isl pelleHust
9TOM 3aziaud, (POPMUPYs y CTY/IeHTOB TMOAJIMHHO HayuHOe MHUPOBO33peHue.

Llenbto 0CBOeHUs] Kypca KBAaHTOBOM MeXaHHKHU SIBJISIETCSI O3HAKOMJIEHWE CTY/IeHTOB C OCHOB-
HBbIMU 3aKOHAMM COBPeMeHHOU (M3MKU U BO3MOXKHOCTSIMU MX TIPUMEHEeHUsI MPU pellieHuy 3a/iay, BO3-
HUKAIOL[MX B UX MOC/eytolleil npodecCroHaTLHOM /e TeTbHOCTH.

3ajauu Kypca
- M3yuyeHre 3aKOHOB KBAHTOBOM TE€OPHH B UX B3aUMOCBSI3Y;

— (dhopMHpOBaHKe HaBBIKOB M0 NMPUMEHEHUIO TI0/I0’KeHHH KBaHTOBOUW TeOpHH K TPaMOTHOMY Hayu-
HOMY aHa/M3y CUTyaluii, C KOTOPbIMU MCC/Ie/IOBaTe 0 MPUXOAUTCS CTaJIKUBAaTbCS TIPU CO3/a-
HUU HOBOM TEXHUKHU W HOBBIX TeXHOJIOTHA;

—  (dopmMupoBaHMe y CTY[IeHTOB 3HaHWM OCHOB KBAHTOBOM TeOPHH OIMCAHKS OKPY’KaloIllero MUpa;

- O3HAdKOMJ/IEHHE CTYAEHTOB C HCTOPHEfI U JIOTUKOH Pa3BUTHUA KBAHTOBOM MEXaHWKH U OCHOBHBIX

eé OTKPBITHN.



I1. Mecro auciuniMHebl B crpykType OITIOII:

HOucinHa «KBaHTOBasi MexaHWKa» BXOAUT B 06a30Byto uacthb 1ukia OITOTII. M3yuenue Kyp-
ca TipeJriosiaraeT Ha/judude TIOy4YeHHBIX Ha TpeZibiAyIleM YpPOBHe 00pa30oBaHMsi OCHOBHBIX 3HaHUM,
YMeHHH o JuciuIiiHaM «/luddepeHianbHble ypaBHeHUs», «TeopeTryeckass MexaHUKa», «DJleK-
TpoAMHaMHKay». [IucimrivHa « KBaHTOBasi TeOpHsi» MPeICTaB/IsIeT COO0M TeOPeTHUECKYH) OCHOBY JI/Ist
NOC/Ie[yIOLUX pa3ZiesioB Kypca TeopeTHueckor ¢usuku «®Pu3rka KOHJeHCHPOBAHHOTO COCTOSIHUS»,
«TepMoauHaMUKa U cTaTucTUueckas (usuka», «BBesieHre B KBaHTOBYIO TeOpHIO T0Jis1», «KBaHTOBas
TeOpUsl U3JTyUeHUsI».

II1. TpeGoBaHusA K pe3ybTaTaM O0CBOEHHS JUCIUTIIHHBI

I[Tporiecc u3yueHust JUCLIMTUIMHBI HarlpaB/ieH Ha (hOpMUpPOBaHKUe CIeyIOLUX KOMITeTeHIIMN:
OITK-1: criocobeH mnpuMeHAThL 0a30Bble 3HaHUA B 00slacTv (DU3UKO-MaTeMaTHUECKUX W (WUJIH)
ecTeCTBeHHBIX HayK B c(hepe cBoeil TpodecCcroHaNbHOMN [eATeTbHOCTH.

IlepeueHb MJIAHUPYEMBIX Pe3y/IbTATOB 00YU€HHS M0 JUCLHMILIHHE , COOTHECeHHBIX C HHANKATO-
aMH JJOCTHIKeHHsI KOMITIeTeHI[HI

KomnereHuus OIIK-1

WHaUKaTOpbI Komre- MK ok 1.1

TeHLH 3HaeT OCHOBOIIO/Iararomiye rnpruHLUIIbI, TOHATHA KBAHTOBOM MEXaHUKH.

Pe3ynbTaThl 00yueHUs1 | 3Haem: OCHOBHbIE 3aKOHbI KBAaHTOBOW MEXaHUKH, OT/IMUME KBAHTOBOU
TeOpUHU OT KJIaCCUUeCKOH; OCHOBHble METO/bl pelleHUs 3ajjay, mprume-
HSIIOLI[eCs] B KBAHTOBOW TEOPHH.

Ymeem: (popMynupoBaTb OCHOBHbIE TIPUHLIUIIBI KBAaHTOBOW TeOpUH U
TIPUMEHATh UX K pellleHUI0 KOHKPEeTHbIX KBaHTOBO-MeXaHWYeCKUX 3a-
Jiau, pellaTb OCHOBHbIe ypaBHEHUs] KBAHTOBOW MeXaHUKHU.

Bnadeem: HaBbIKaMU pellleHUs] KBAaHTOBO-MeXaHWYECKWUX  3ajay,
MaTeMaTUueCKUM arrapaToM, MPUMeHSIOIeMCs B KBaHTOBO-MeXaHHye-
CKOM TOAXO0Ze.

IV. CopepxaHne U CTPYKTypa JUCHMILIAHBI (MOAYJIs1)

OObem IUCIMITIMHBI COCTABJISET 7 3aUeTHBIX eZieHul], 252 yaca, B ToM urciie 116 yacOB KOHTaKT-
HOM paboTEHI.

3aHSATHSI TIPOBOASATCS TOMBKO B OUYHOH (hopMe OOydeHUs C TMPUMEHEHHEeM JUCTAaHIIMOHHOTO
KOHTpOJII CcaMoCTosATeNlbHOM paboTel cTygeHTOB uYepe3 OUMOC dakyabTeTa. ODJ/IEKTPOHHOM U
JUCTaHIIMOHHOHN (opM 00yueHus He TIpelyCMaTpPUBAETCSI.

Ha npaktrueckyro nogrotoBky oTBoAUTCS 50 ayJUTOPHBIX YaCoB.

dopma npomexncymouHoll ammecmayuu: 3K3aMeH.

4.1. Conep)l(a}me AUCLHUIIMHBI, CTPYKTYPDHPOBAHHOE€ 10 T€MdM, C YKd3dHUE€EM BHA0B

y‘-IEﬁHle 3aHATHH U OTBE/I€EHHOI'0O Hd HUX KO/INYEeCTBd dKdieMHUYeCKHUX YdCOB

Ne |Pasge| C| Bc 4] Buibl yue6HOM paboThl, DOopMBI TEKY-

/m 7 e | e- | HMX | BK/IIOYasi CAMOCTOSTENbHYIO paboTy 00yUarommxcs , pakTUye- | I1{ero KOHTPOJIS
OUC- | M | TO |TIpaK- CKY0 TIOATOTOBKY Y TPY/I0eMKOCTh yCIleBaeMOCTH;
LW | e | Ya | Thue- (B yacax) dopma




VHBI/ co | ckas | KoHTakTHas pabora npenogaBaress ¢ obydaromy- | Camocrosi- MIPOMEXXYTOU-
TeMBbI B | MOATO MHCS Te/bHast HOU aTTecTa-
Tc?g K_a Jlexiuu CemuHapckue | KoHcynbrauuu pabora (no ;P;Zcm—
qa}g’ /npakTUyeckKue am)
cm /nabopartopHble p
nxed 3aHATHS
1 1-22 252 |50 50 50 2 110 [TpakTuue-
CKoe  3aja-
HUe; 3K3aMe-
HallMOHHbIE
3a/lauu
Uroro: 252 |50 50 50 2 110

4.2, TI;1aH BHeayANTOPHON CaMOCTOSITe/IbHOW PadoThl 00yJaOIIMXCS 10 JUCHUIUIHHE

Cemectp Ha3sBanue CamocrosTenbHasi pabota obyuaroruxcsi | OrjeHouHOe | YueOHO-

pazjerna, Bug  camo-|Cpoku  Bbi-| Tpy/o- Cpe/iCTBO MeTo,qH6qe-
TEME CTOSITE/ILHOM | TIO/THEeHHMST eMKCThb cKoe obectre-
paboThI (uac.) HeHHe  caMo-
CTOSITE/IbHOU

paboThI

1 Tema 1-22  |3aganue B ITocse mpoii- 110 TeMoHCTpa- |VcTounukn w3
BUJIE 3aJjauM JAE€HHBIX TeM Ous IOTOBBIX OCHOBHOM " Ji0-
pelleHui TOJTHUTEbHOM

JIUTEpaTyphl MO
TeMe TMpaKThye-
CKUX 3aHATUM;
O6pa3oBareb-
pecypchl,
JIO-CTYIIHBIE TI0

HbIE

JIOTUHY U Tapo-
JIF0, TIPeIOCTaB-
nsgemMbiM  Hayu-
HOM OubO/HOTE-
Kou UT'Y.

4.3. Copep>kaHue yueOHOr0 MaTepuasia

Copep)kaHue pa3fie/ioB U TeM JUCLUILIMHBI (MOAY/Is)

Pazgen 1

Tema 1. DHeprus ¥ UMITYJIbC CBETOBbIX KBaHTOB. ['mmnorte3a Ilnanka. D¢ddexkr Komnrona. [1nockas

BosiHa [le-Bpoiinis, eé dusnueckuii cmbic/. KOMIITOHOBCKasi IJTMHA BOJTHBI U [jIMHA BOJIHBI [le-Bpoiis.

Judpakius MUKpOYacTyL.

Tema 2. BopHOBCKasi UHTepIipeTalysi BOJIHOBOM (hyHKUWHW. [IpUHLIMM CyTnepro3ul[ui COCTOsTHUMN. Pa3-

JIO)KeHHe TIPOU3BOJIBHOTO COCTOSIHUSA IO TUIOCKUM BosiHaMm [le-Bpoiins. ®usnueckuii cMbIca Ko3¢hhu-

LIMeHTOB pa3s/ioxeHust. Popmanusm Iupaka.




Tema 3. ®a30BOe NPOCTPAHCTBO KBAHTOBOW cucTeMbl. COOTHOLLIEHWe Heolpe/e/eHHOCTH KOOpAu-
HaTa-UMITy/IbC. OLleHKa 3Hepruy OCHOBHOI'O COCTOSIHMSI TapMOHMUYECKOT0 OCLIWIIIATOPA U aToMa BOZI0-
poza.
Tema 4. OniepaTopHbIii (hopMaM3M KBaHTOBOM MeXaHUKH. CaMOCOTIPsKeHHbIe OTiepaTophl B rUIbbep-
TOBOM TIpocTpaHcTBe. OmepaTopbl KOOPAWHATHI M UMITyJ/IbCa U UX coOCTBeHHble GyHKIuU. CpegHee
3HaueHUe 000N AWHAMUYECKOW BeTMUUHBI B TTPOM3BOJLHOM COCTOSTHMHA. OCHOBHBIE CBOWCTBA C00-
CTBeHHbIX (PYHKLMW. BbrurcieHre BepOSITHOCTEN pe3y/bTaTOB M3MepeHUs JMHaMUYeCKOW BeTMUMHBI
B IIPOM3BO/IbHOM COCTOSTHUM. Y CJIOBUE OJIHOBPEMEHHOM U3MePUMOCTH IMHaMUYeCKUX BeTMUKH.
Tema 5. T'amunbTOHMAH CBOOOHOM UacTullbl. beckoHeuHoe BBIpOXKeHHe cocTosiHUMA. O0001eHre Ha
C/lyyayd BHelIHero mnosisi. YpaBHeHue [llpeaunrepa. I'aMunbTOHMAH Kak reHepaTtop 3BOJIIOLMUA CH-
CTeMbl BO BpeMeHH. Y paBHeHHe HerpepbIBHOCTH. [1noTHOCTL TOKa. HopMupoBKa mockux BoJH. Cra-
LIMOHapHbIe CoCTOssHUA. CraruoHapHOe ypaBHeHue lllpenuHrepa. ®eHOMEHOJIOTUUECKOe OINMUCaHUe
KBa3WCTaLMOHAPHBIX COCTOSSHUM. EcTeCcTBeHHas IIMpYHA CIIeKTPaIbHbIX JIMHUN U BPeMSI XKU3HU.
Tema 6. OBoJIOLMS OTIepaTOpPOB BO BpemeHU. VIHTerpasibl ABVYKeHUS.

Paspnen 2
Tema 7. KBaHTOBaHWE TapPMOHUYECKOTO OCLM/UISTOPA. [TOBBILIAtOIME U TIOHWXKAKOI[Me OrepaTopsbl.
OHepreTuuecKuil criekTp. BosiHOBasi GyHKIMSI OCHOBHOT'O COCTOsIHMSI. MaTpuuHble 3/1eMeHThl orepa-
TOpa KOOpZAUHATHI.
Tema 8. KBaHTOBaHHEe MOMEHTa KO/IMUECTBA ABM)KEHHSI METO/IOM MOBBILIAIOLMX U TOHWKAIOLUX OIe-
paTtopoB. Anrebpa MOMEHTOB KOJIMUeCTBa [IBW)KeHHsl. Peanmu3saryst anreOpel B AuddepeHIManbHON U
MaTpuyHOU opme. CoOCTBEHHBI MOMEHT KOJIMuecTBa ABrykeHus (criiH) CrieKTphl KBaJpaTa MOMeH-
Ta 1 3-eli mpoekun. CoOCTBeHHBbIe (HYHKLIMM OpPOUTATBHOTO MOMEHTA KOJTMUEeCTBA [IBVKEHMSI.
Tema 9. Yactuua B chepuuecKu-cMMMeTpUYHOM mojie. PasfeneHve mnepemeHHbIX. PapuanbHOe
ypaBHeHue IllpenvHrepa. Knaccudukanms cocrossHuid B chepuuecKu-CHMMETPUYHOM Tiojie. ATOM
BO/IOPO/Ia, €ro CIeKTP W BOJHOBasi (DYHKI[MSI OCHOBHOTO COCTOSIHUS. BbIpoKZieHue 3HepreThuecKrux
YPOBHeH U ero rnpupoja. Toku B aToMax, MarHUTHBbIA MOMEHT aToMa.
Tema 10. T'aMuIbTOHMAH 3apSPKEHHOW UYaCTHLbl B MPOU3BOJILHOM 3JIEKTPOMAarHUTHOM I10sie. ATOM
BO/IOPO/Ia B TIOCTOSIHHOM MarHWTHOM mose. BonHoBas QyHKUMs U SHepreThUueckui criektp. Yactuu-
HOEe CHSITHE BBbIPOXK/IeHHUS.
Tema 11. KBaHTOBOE ONMCaHNe [JBYyXaTOMHOM MOJIEKY/Ibl. TernjoeMKOCTb NPy pa3/NuHbIX TeMIepary -
pax.
Tema 12. ]IpwKeHHe yacCTHIBl B MepHOgUUYecKOM Tiosie. TpaHC/SI[MOHHAss WHBApHUAHTHOCTh. Co0-
CTBeHHbIe (DYHKI[UM M COOCTBEHHBIE 3HAUeHHUsI OTepaTopa TPAHC/SIMUA. 30HHasl CTPYKTypa CIIEeKTpa.

Pa3nokeHue criekTpa Ha "gHe" U "Kpasx" 30HbI bpusuitosHa. Metog, "addekTrBHON Macchl”.

Pa3nen 3



Tema 13. CriuH 3/1eKTpOHA. DKCIIepUMEHTa/IbHOe [10Ka3aTe/IbCTBO CYLLeCTBOBAHUSA CIIMHA 3/IEKTPOHa.
Oneparop crivHa. CriiHOBbIe QyHKLMKU. YpaBHeHue [laynu. /IBrykeHue CIMHA B MOCTOSIHHOM M Tie-
pPeMeHHOM MarHUTHBIX IT0JISX.
Tema 14. CrarnoHapHasi Teopusi Bo3MyieHUs. OCOOeHHOCTU W pa3/iMuvsi B BBIPOXKIEHHOM W He-
BBIDOXKIEHHOM C/Tydasix. [lofpoOHBbIM aHanmM3 [JBYKPAaTHOTO BBIPOXKAeHUs. UYacTHUHOe CHSITHE
BBIPOJKJ€HUSI.
Tema 15. HectaijmoHapHasi Teopusi BO3MYIlieHHs1. Pe3oHaHCHOe BO30ysKeHre CUCTeMBI.
Tema 16. TlpocTeiiilivie NMpUMeHeHUs] TEOPUH BO3MYIleHHUs. AHrapMOHUUeCKUM ochwiisTop. Pac-
IIeryieHWe CTeKTPa/TbHBIX JIMHUN B 3JIEKTPUUYECKOM U C/Tab0M MarHUTHOM TIOJISIX.
Tema 17. TloBesjeHre BOTHOBBIX (YHKIMI Ha OOMBIIMX U MajibIX PAacCTOSIHUSIX. [IpUuMHa KBaHTOBA-
HUS1 SHEPIUH.

Paspen 4
Tema 18. IToctaHOBKa 3a/jau¥ B TEOPUH CTOJKHOBEHMM MUKpOYacThL]. CBS3b MeX/y aMIUIUTY[0U pac-
CesiHUS1 ¥ aCHMITTOTUUeCKUM T0BeZieHreM BOHOBOU (yHKIMU. CeueHune paccesiHusl. BopHOBCKOe mpu-
O/mKeHe il aMIUTUTY /bl pacCesiHusl.
Tema 19. PacueT aMIUIUTY/bl ¥ CeUEHHUs TIPU pacCessHUU Ha KYJIOHOBCKOM M FOKaBCKOM ITOTeHL|uanax.
Tema 20. TouHas Teopus paccessHus. Pa3no)keHue aMIUIMTY/bl Ha MapLidaabHble BOJIHBL. Pasa pacces-
HUsL. Y CIOBHe YIIPYroi yHUTapHOCTH. OnTryeckasi TeopeMa. Mo/iesib abCO/TFOTHO UepHOTO JIUCKA.
Tema 21. TIpoxok[eHWe YacTHI] uepe3 IMOTeHIMA/IbHBIM Oapbep TyHHenbHBIA 3(dekT. XosoaHas
SMUCCUS MeTasioB. Vicue3HOBeHUe CrieKTpaibHbIX JIMHUM B CUIIBHOM 371eKTpUUYecKoM moJe. Tpéxmep-
HBIW TIOTeHIMaIbHbINA Oaphep KBa3ucTaroHapHble COCTOsTHUS. Teopust pa[MOaKTUBHOTO pacrasa.
Tema 22. KuHemaTuKa W3/ydeHUs] W TIOTJIOUIeHUs] (POTOHA HeCcTaOWILHBIM CBOOOJHBIM SIIPOM.
OHeprust OT/jauu si7jpa ¥ BK/Ia/| ee B SHeprur0 gortoHa. apo B rose ocuuinsTopa. Iddekt Meccbayas-
pa. ®akrop [lebas - Bannepa.

4.3.1. IlepeueHb ceMUHAPCKHX, MPAKTHYECKHUX 3aHATHI U J1a00paTOPHBIX paboT

Ne Ne pasgena u | HauvmeHoBaHue ceMUHApOB, rpak- | Tpyno- OueHouHbIE dopmupyemble
TeMBbI JUC- THUYECKUX M J1abOpaTOpHBIX paboT eM- cpefCcTBa KOMIIEeTeHL[UU
L[UTUIVHBI KOCTb
(uachi)
1 2 3 4 5 6
1. | Pa3gen 1, I'unore3a [e-Bpoiiss, ruroTesa 2 | 3apanue Ha OIIK-1
Tema 1 ITnanka ceMUHape B BUJe
3a/a4u
2. | Pazgen1, Sddext KomrToHa 2 | 3amaHue Ha OIIK-1
Tema 2 ceMHUHape B BU/jle
3a/,auu
3. | Pasgenl, JlasepHasi KOHBepCUs KaK MeXaHu3M 2 | 3amaHue Ha OIIK-1
Tema 3 yCKopeHusi (POTOHOB ceMHHape B BH/jie
3a/,aur




4. | Pasgen 1, MuHuMmaseHbIe 3HaueHus (pa3oBoro 3ajaHue Ha OIIK-1
Tema 4 obbeMa yactuifpl. COOTHOIIIEHHE ceMHHape B BUJie
Heoripe/iesieHHOCTeli "KoopAHaTa- 3aaumn
VMITy/IbC", "3Heprusi-BpeMsi KU3Hu"
5. OLeHKa 3HepruM OCHOBHOTO COCTO- 3amaHue Ha OIIK-1
SIHUS U3 COOTHOLLEHUS Heorpe/e- ceMHHape B BUJe
JIEHHOCTeH A1t TUHeHHOTo rap- 3a/1aumn
MOHHYECKOTr0 OCLIWJUIATOpa U aToMa
BOZIOpPOJA
6. | Paspen 1, Ornepartopsl JUHAMUYECKUX BeJIv- 3ajiaHrie Ha OIlK-1
Tema 5 YMH B TUIbOEPTOBOM TIPOCTPAHCTBE. ceMHUHape B BU/jle
CobcTBeHHbIe (hYHKIMU U COO- 3a/jaumn
CTBeHHbIe 3HaueHus. Vx usuue-
CKUW CMBICTL.
7. KaHoHnueckuit KoOMMyTaTop "Koop- 3afaHue Ha OIlK-1
JUHaTa-uMITyIbC" ceMUHape B BUZie
3a/laum
8. | Pasgen 1, Ypasuenue lllpeguHrepa st BOJI- 3afaHue Ha OIlK-1
Tema 6 HOBOU (yHKIMHU. BOpHOBCKas WH- ceMUHape B BUzie
TeprpeTalys BOJIHOBON (YHKIIUU. 3a/,aun
CrauroHapHOe ypaBHeHHe
[Ipeaunrepa. ®akTopu3aLus 3aBu-
CHUMOCTH OT BPeMeHU U KOOpJHHAT.
OHepreTUYeCKUi CIIeKTP U BOJIHO-
Bble (DYHKI[MM YaCTULIbI B
«TIOTeHLIMAbHOM siMe» C OeckoHeu-
HO BBICOKMMHM «CTE€HKaMID»
9. | Paspen 2, OHepreTUUecKUil CrieKTp ¥ BOJIHO- 3ajaHue Ha OIIK-1
Tewma 7 Bble PYHKLIMU YaCTULIbI B KOHEUHOM ceMHHape B BUJe
«TIOTEHL[MAJIbHOU sIMe» 3a/,aur
10. DHepreTUYeCKU CrieKTp U BOJIHO- 3amaHue Ha OIIK-1
Bble (DYHKIIMU YaCTHIIBI B TT0JTe ceMHHape B BUJE
noteHIana euza V(x)=-gd(x) 3a/laumn
11. | Pa3gen 2, OHepreTUYeCcKUil CrieKTp U BOJTHO- 3amaHue Ha OIIK-1
Tema 8 Bble (DYHKIIMY YaCTHIIBI B T10/Te ceMHHape B BH/Je
roTeHyana Buga V(x)=-g(6(x+a)+ 3a/1aum
§(x-a))
12. | Pazgen 2, OpOuTanbHBIM MOMEHT 3ajiaHyie Ha OIIK-1
Tema 9 ceMHUHape B BHJe
3ajaum
13. | Paspgen 2, AMmMTyla paccesiHUs 3/1IeKTPOHA 3apjaHue Ha OIIK-1
Tema 10 Ha MMPOTOHe B OOPHOBCKOM IpU- ceMHUHape B BH/Je
O/IMPKeHUH 3a/jaun
14. AMIUIUTYy1a paccesiHUs 3/IeKTPOHA 3ajaHue Ha OIIK-1
Ha CJIO’KHOM 3JIeKTPOHEeHTpaibHOM ceMUHape B BUJie
aToMe 3a/aur
15. | Pa3zgen 2, ITpoxoykJeHre yacTULbI yepe3 3aJiaHyie Ha OIIK-1
Tema 11 MOTeHIUAMbHBIN Gapbep V(X)=- ceMHUHape B BU/jle
g6(x) 3a/laum
16. | Paszgen 2, ITpoxoykeHre yacTULIbl yepe3 3ajiaHyie Ha OIIK-1
Tema 12 MOTEHIUaMbHBIN 6apbep B BUIE CeMHHape B BHJe
«DEeCKOHEUHOU CTYTIeHM» 3a71aumt
17. [TpoxoxJjeHue yacTULbl uepes 3afaHue Ha OIlK-1
MPSIMOYTOJIbHBIN MOTeHLUaTbHBIN ceMHUHape B BH/Je
bapbep 3a7laum
18. | Pa3gen 3, OHepreTUUeCKUW CreKTp YaCTULIBI, 3amaHue Ha OIlK-1




Tema 13 HaxOZAILelCs B 110JIe TapMOHUYe- ceMUHape B BHJe
CKOT'O OCIIWIISTOPA U B TIOCTOSTH- 3a/aun
HOM 3JIeKTPUUECKOM T10J1e
19. | Pa3gen 3, BosHoBBIE (hYHKITMM YaCTHI[bI, Ha- 3amaHue Ha OIIK-1
Tewma 14 XOJAILIeNCs B I0Jie TMHEeHHOTo rap- ceMHUHape B BH/Je
MOHHUYECKOT0 OCLIW/IISITOpA, COOT- 3ajaun
BETCTBYIOIIME BO30YKeHusM n=1,2
20. | Pazpgen 3, BonHoBble hyHKIIMY 1 9HEpreTHye- 3amaHue Ha OIlK-1
Tema 15 CKUM CIMeKTP YaCTULIbI, HAXOASIILeH- ceMHHape B BUJe
sl B TI0JTe IBYMEPHOTO TapMOHUYe- 3a/aun
CKOT'0 OCLIMJIISITOpA
21. | Pa3zpen 3, BosHOBBIE (hYYHKIMU U SHEPreTHue- 3amaHue Ha OIIK-1
Tewma 16 CKWM CTIeKTp YaCTHLIbI, HaXOZIel- ceMHHape B BH/Je
Cs1 B 110716 TPEXMepPHOTr0o rapMOHHYe- 3ajaun
CKOT'0 OCLM/IISTOPA (siipa B KpU-
cTa’ine)
22. | Pasgen 3, OHepreTUUecKUil CrieKTp aroMa 3azaHue Ha OIIK-1
Tema 17 BOZOpO/ia B I[IOCTOSIHHOM MarHuT- CceMHUHape B BHJie
HOM T10J1e 3a/jaun
23. | Paspen 3, CnH. Matpuue Ilaynu 3amaHue Ha OIIK-1
Tema 18 CeMHHape B BHJe
3ajaur
24. | Pazpen 4, N3mMeHeHMe COCTOSIHUSI CUCTEMBI 3amaHue Ha OIIK-1
Tema 19 071 ZIeliCTBHEM BHEILIHETO BO3MY- ceMHUHape B BH/jle
HeHUs 3ajjaun
25. | Pazpgen 4, Xo/0/iHasi SMUCCHS 3/IEKTPOHOB 13 3afaHue Ha OIlK-1
Tema 20 MeTasiia ceMHUHape B BH/jle
3a/,aun
26. | Pasgen 4, OHeprys U31y4eHus U MOIJIOLLeHUs 3azaHue Ha OIIK-1
Tema 21 (hoToHa HeCcTabUILHBIM CBOOO/IHBIM CceMUHape B BUJIE
ApOM 3a/jaun
27. | Paspen 4, AddexT Meccbayspa. @aktop [e- 3amaHue Ha OIIK-1
Tema 22 Bas-Bannepa CeMHHape B BHJle
3a/jaun
4.3.2. I1nan caMoCTOATE/IbHON PabOTHI CTYAeHTOB
No Tema Bupn 3amaHue Pekomenay- | Komu-
Hey. C&MOCTOfI- emasd JuTepa- | 4eCcTBO
TeJILHOU Typa 4acosB
paboThI
1 KBanroBa- | Bneayau- | KBantoBanue Bopna - MHbenba B W crounnku 10
Hue bopHa TOpHas, AiuKe. BeruncieHne craTuctTrue- 13 OCHOBHOM
- Nndenn- pellieHre | CKOW CyMMbI OTHOM CBOOOTHOM Y OTIOJ/THU-
J1a B ALU- 3ajau YaCTHULIBI. TeTbHOM JTU-
Ke. TepaTrypsbl 10




2 KsantoBa- | BHeaygu- | KBaHTOBaHKMe MOMeHTa KOJM4eCTBa
HUe MO- TOpHasi, | JABW)KEHHSI METO/|OM IOBBILLAOLUX
MeHTa pellleHye | M MOHWXKAOIINX OIepaTopoB.
Ko/ue- 3a/a4 Anrebpa MOMEHTOB KOTMYeCTBa
CTBa IBIKeHUs1. Peann3arys anreOper B
JIBYDKEHUSI nuddepeHIManbHON U MaTPUYHOM

tdopme. CoOCTBEHHBINT MOMEHT
KOJIMUeCTBa ABWKeHUsI (CTTHH)
CrieKTpel KBafipaTa MOMeHTa U 3-eH
nipoekiu. CobcTBeHHbIe PYHKIUU
opOUTaIbHOTO MOMEHTa KOJTMYeCTBa
JIBIDKEHUSI.

3 KBantoBoe | Bneaygu- | KBaHTOBOe ommcaHue BYXaTOMHOMU
ornvcaHue TOpHasi, | MOJIeKyJibl. Terna0eMKOoCTh Npy pas-
By X- pellieHUe | JIMSIHBIX TeMIlepaTypax.
aTOMHOM 3a/1a4
MOJIEKYIbI.

4-5 | CrivH 271ek- | BHeaygu- | CriivH 3/1eKTpoHA. DKCIIepUMeHTaslb-
TPOHa. TOpHasi, | HOe Zl0Ka3aTe/bCTBO CYLeCTBOBa-
pellieHue | HUSI CMIMHA 371eKTpoHa. Omneparop
3a/a4 cnuHa. CIMHOBBIE (PYHKIIWU.
YpasHenue [laynu. [IBrkeHue criv-
Ha B TIOCTOSTHHOM U TIepeMeHHOM
MarHUTHBIX TOJISIX.
6 CeueHnue Breaygu- | Pacuer aMIuUTyzibl ¥ ceueHUs IIpU
paccesiHUs TOpHasi, | paccesiHUU Ha KYJIOHOBCKOM U
pellleHVe | FOKaBCKOM IOTeHLMaax.
33724
7-8 | Kunematu- | Bueayau- | KuHemaTtvka v3iydeHUs U TIOTJIO-
Ka u3nyue- TOpHasl, | meHus (HOTOHA HeCcTaOWIHLHBIM
HUS U pelleHre | CBOOOJHBIM SIIPOM. DHEPrusl OT/ja-
rnorJole- 3a/a4 YU siipa U BKJIa/[| ee B SHEePITUIO
HUsl QorTo- (oToHa. [loniepoBCcKoe ylIvMpeHue
Ha nuHui. OnipesiesieHe TeMIiepaTypbl
3Be3f.

9 Teopus Bueayau- | paccesmue B moe U(X) = Go(x)
paccesHus TOPHA%L, | OfpaTHTh BHIMaHNe Ha NOBe/IeHYe

PELIEHNE | avmmmTy OTpaskeHHO# 1 MpoLe/-
3ajad 111eil BOJTH MPY NPOJIO/DKEHMH pellle-
Husi B 06sactb E<O.

10 | KBantoBo- | Bneayau- | OmepaTopbl, CONpsDKEHHBIE K Orepa-
MexaHUue- TOpHas, | TOpam
CKHe orie- elieHye ~ d 5 .d A d
paTopsI p3a,qaq A :E’ B :la,C :mwx+ha

TeMe TMPaKTU-
YeCKUX 3aHsi-
THH;
O6pas3o-
BaTe/IbHbIe
pecypchl, fo-
CTYTIHBIE T10
JIOTUHY U TIa-
posto, Tpefio-
CTaBJIsieMbIM
Hayunou
OoubMoTeKoM
UT'Y u Cro-
POHHUE caii-
TBI

10

10

10

10

10

10

10




11 | CobctBen- | Breayam- A d 10
HbIe 3Haue- Topli’eﬂl, C =max+ hd_
Hnst onepaTopa X
HIA KBaH- PELIEHHE 1 ottt coGeTBeHHbIe ¢byHKIMY U
TOBO-Mexa- 3ajad coOcTBeHHbIe 3HaueHus. IIpose-
HIHECKHX PUTB, UYTO COOCTBEHHBIE 3HAUEHUS
oreparo- 3TOTO orepaTopa MOryT ObITh
poB KOMIT/IEKCHBIMH, a COOCTBEHHbIe
(yHKLIMY, OTBevarolye pas3/niyHbIM
COOCTBEHHBIM 3HAUEHUSIM, Heo0s3a-
TeJIbHO OPTOrOHAJIbHBI.
12 OHeprus Breaygu- | OnpefenuTe ypOBHU SHEPIUU U 10
KBAHTOBO- TOpHasi, | BOJHOBbIe (DYHKLMHU [JIs1 3apsDKeH-
MexaHWue- | pelleHre | HOW 1 3apsUKeHHOW YaCTHULIbI B 110-
CKUX CHU- 3aza4 CTOSIHHOM U OZJHOPOJHOM MarHuT-
cTeM HOM 110J1e. BbiOpaTk BeKTOPHBIi
noteHuyan B Buge A = (0, xB,0).
13-14 | Yactuua B Breaygu- | Cuutast U3BeCTHbIM raMUJIbTOHUAH 4
3JIeKTPO- TOpHas, | 4aCTHULbl B 3/IeKTPOMAarHUTHOM I10-
MarHWTHOM | pellleHWe | Jie, HAUTU a) BbIpakKeHue JIs orle-
1oJe 3a/a4 paTopa CKOpOCTH v, 0) KoMMyTaI[U-
OHHBIE COOTHOLLIEHUS JJI51
KOMITOHEHT CKOPOCTH; B) aHajIor
ypaBHeHUs1 HprOTOHA.
15-16 | bopHoB- Breayy- | BeluMc/iuTh aMIIMTYly pacCesiHUs 3
CKoe TIpU- TOpHasi, | Ha MPSIMOYTOJIbHOW MOTeHLMaTbHON
OmkeHne peitlleHHe | siMe B OOPHOBCKOM TIPUOTVKEHUH.
3a/a4
17 Paccesnue BHeaymiu- | Berunciute aMIyiuTyly paccesiHUAs 3
Ha TOpHasi, | B OOpPHOBCKOM MPUO/IM)KEHUH Ha
NoTeHHa- pereHe | rorennuane KOkaBa
Jie FOkaBa 3a/1a4 Ur) =(a/r)e’"

4.4. MetouuecKue yKa3aHHs 10 OPraHU3al[U¥ CaMOCTOATE/TbHON PadoThI CTYAEHTOB

B pa3gene 4.3.2 cTyseHTaM [jii CAMOCTOSITEJTbHOTO YIJ/TyO/JIEHHOTO W3yueHUsl AMCLUIUIHHBI (T1apai-
JIeIbHO C JIeKUWsSIMU) TIpeAJiaratoTcsl 3ajaud M0 M3ydyaeMbIM pasfiesiaM U rpaduk UX H3yYeHHsl.
[IpepnonaraeTcs, UTO CTY[JeHT CaMOCTOSITe/IbHO U3YUUT AOIOHUTe/IbHbIe Tlaparpadbl Mo MpoiaeHHON
TeMe, TIpe/ICTaB/IeHHbIE B JIUTepaType U3 II. 5, a 3aTeM peLUUT MpeJ/I0)KeHHble reOMeTpUUecKue 3a/a-
yn. OlleHKa CaMOCTOSITeJIbHOM paboThl CTY/I€HTOB TPOBOAWUTCS B BH/Ie KOHTPOJIBHBIX OIPOCOB Ha
MPAKTUYECKUX 3aHATUSIX.

4.5. IIpumepHas TeMaTHKA KYPCOBBIX padoT (IP0oeKToB) (MpH HA/TMUHH)

YueOHBIM I7TAaHOM He TIpe/lyCMOTPEHO HalMCaHKe KYPCOBbIX paboT.

V. YuebHo-MeTOAMYECKOe M HH(OPMALIMOHHOE 00ecrneyeHHe JUCIUTUIHHBI:
a) mnepeueHb JIUTEePaATypPbl

OCHOBHasl IuTepaTypa



1. Bann A. H. KBaHToBast MexaHHKa B 3a/iauax : yueb.-metoz. mocobue / A. H. Bann, O. H. Con-
nateHko. — IpkyTck : M3a-so UT'Y, 2010. — 87 c. udp A623906; dusmat 30856 (100 3k3.)

2. TlapmakoB A. H. BBefieHre B KBaHTOBYIO (UM3UKY : yueb. mocobue [DneKTpoHHbIN pecypc] / A.
H. TlapuakoB. — OnektpoH. Bepcusi KH. — CII6. : U3g-Bo Jlanw, [2010]. — 352 c. — (OBC

«Jlanb»). — Pexxum foctyna: http://e.lanbook.com/view/book/297/

JIOTIONTHUTe bHAsH InTepaTypa
1. Bnoxwunues [. Y. OcHoBbl KBaHTOBOM MexaHukH / [1. V1. BnoxuHues. — 5-e u3g. — M. : Hayka,
1976. - 664 c. (Hp A 18193, 1 3k3.)
2. Jlanpay JI. [1. KBaHtoBast MexaHuKa : Teopetnueckas ¢usuka, Tom III / JI. [I. Jlanaay, E. M.
JIuduumy,. — 5-e u3g. — M. : Hayka, 1989. — 767 c. (56 3k3.)
3. [JaBeioB A.C. KBaHToBasi MexaHuKa : yueb. nmocobue ajisi cTy/. yH-TOB U TeX. By30B / A. C.
NaBbioB. — 3-e u3g., crep. — CII6. : BXB-Iletepbypr, 2011. — 703 c. (Hp A626992, 1 3k3.)
4, Tamnkuii B.M. 3asauu 110 KBaHTOBOM MexaHUKe : yue0. rocobue ans ¢us. creil. By30B / B.
M. T'amunkuit, b. M. Kaprakos, B. 1. Koran. — 2-e u3z., nepepa6. u gor. — M. : Hayka, 1992.
— 878 c. (ud A 505332, 1 3k3.)
5. Jlunkus I'. KBaHTOBasi MexaHuka. HOBBIM 11oixo/; K HeKOTOPBIM rpobiemam / I'. JTunkuH. — M.
: Mup, 1977. - 592 c. (ud A 37855, 767271, bm 767272, 3 3K3.)
6. Boym A. KBaHTOBasi MexaHHWKa: OCHOBBI U TipujioxkeHus / A. boym. — M. : Mup, 1990. — 720 c.
(Hd A 465010, 1 3k3.)
0) mepuogMUYeCcKHe U3AAHUA
- HeT.
B) CIIHCOK aBTOPCKHX METOJUYECKHX Pa3padoToK
- HeT.
r) 0a3bl AAaHHBIX, HH()POPMAIHOHHO-CIIPABOYHbIE H TOUCKOBbIE CUCTEMbI
http://library.isu.ru/ - Hayunas 6u6svoreka UT'Y;
Ob6pa3oBaresibHble pecypchl, JOCTYTHbIe 0 JIOTUHY W Taposto, MpejocTaBiseMbiM HaydHoit
oubmoTekoit UT'Y:
https://isu.bibliotech.ru/ - 343 «bubmoTex»;
http://e.lanbook.com - 3BC «/3aaTenscTBO «JIaHbY;
http://rucont.ru - 3BC «PyKoHT» - Me)KoTpac/eBast HayuHass OMbOMoTeKa, cozepskarriasi orud-
pPOBaHHbIe KHWTH, TIepUOIMYeCcKre W3/laHusl U OT/e/IbHble CTaTbU 10 BCEM OTPAc/isIM 3HaHWM, a
TaK)Xe ay/Juo-, BUJ|e0-, MyJIbTUMeJja COPT ¥ MHOTO€e JIpyToe;
http://ibooks.ru/ - 9BC «ANOyKC»- UHTEDHET pecypchl B CBOOOZHOM JIOCTYTIE.
VI. MaTepuaibHO-TEXHUUECKOe 00ecrieueHHue AUCIUTTHHBI

YuyebHas dyJAUTOpUA AJid TMpOBedeHUA 3aHATHIA. ,HJIH MmpoBegeHusa 3aHATUI JIEKIMOHHOI'O TUIIA B
KaueCTBe OEeMOHCTPALIMOHHOI'O O60py,E[OBaHI/IH HCIIOJIB3YyeTCAd MeJIoBasd A0CKd. HaFJ'IH,Z[HOCTb obecrie-


http://e.lanbook.com/view/book/297/

UYMBaeTCsl MyTeM H300pakKeHUsT CXeM, AuarpaMMm U (GOpMysa C TIOMOIbI0 Mesa. Vicrmonb3oBaHue
17100a/1bHOUM KOMIIBIOTEPHOW CeTH T03BOJIsIeT 00eCrieunTh AOCTYITHOCTh IHTepHeT-pecypcoB U peasu-
30BaTh CaMOCTOSITE/IbHYI0 PaboTy cTyeHTOB. Ha /IeKIMsIX MOTYT MCTOMb30BaThCSI MY/IbTUMEJUIHbIE
CpeJiCTBa: MPOEKTOP, MepeHOCHOM 3KpaH, HOYTOYK. Ha (akybTeTe MMeeTcsi KOMITbIOTepU3UPOBaHHAsT
ayauTOpUsi, TIpefHa3HaueHHasi [yii CaMOCTOSITe/IbHON pPaboThl, C HEOTPaHHUUEHHBIM JJOCTYIIOM B VH-
TepHeT.

Marepuasnbl: yyeOHO-MeTOAMYeCKHe TT0COOUs, 3a/laHusI /ISl ayJUTOPHOM U CaMOCTOSITe/TbHOU pa-
OOTBI CTY/1€HTOB.

VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH

3ajaun M3/10’KeHUs1 U U3yueHusl AUCLIMIIIMHBI Peau3yroTCs B C/IeAYOLIKX (opMax JesiTeJIbHOCTU:
JIeKIUY, HalleJIeHHble Ha ToJyueHWe HeoOXoquMol WH(OpMAI[uH, U ee UCIO/Ib30BaHUe TPU
pellieHnH TIPaKTUUeCKUX 3a/ay;
MpakTUUeCcKUe 3aHsTHsl, HarpaB/ieHHbIe Ha aKTUBU3al[MI0 TI03HABaTe/bHOU [1esiTe/IbHOCTU CTY-
JIEHTOB ¥ TIpUOOpeTeHNUsT MU HaBBIKOB PeIIeHus MPaKTUUeCKUX U MPoOIeMHBIX 3a/1ay;
KOHCYJ/IbTallUM —e>KeHe/1eTbHO [I7IsI BCeX JKeJatoliX CTY/|eHTOB;
caMoCToOsITe/TbHasi BHeayIMTOPHasi paboTa HampaB/jieHa Ha TproOpeTeHre HAaBBIKOB CaMOCTOSI-
TeJIbHOT'O pelleHus 3aZiau Mo JUCLUIIMHE;
TeKYLMI KOHTPOJIb 3a [IesITeJIbHOCTbIO CTY/IeHTOB OCYILIeCTB/ISIeTCSl Ha JIEKLUOHHBIX U MPaKTH -
YeCKUX 3aHATUSX B XOZle CAMOCTOSITeIbHOTO pellieHus 3aZlau, B TOM YKC/ie Y JOCKHU.

VIII. O1njeHouHbIe MaTepHaJibl Jjisl TeKYyIero KOHTPOJ/IA U MPOMEe)XyTOUHOM aTTecTaluu
@DoH/| OL|eHOUHBIX CPe/CTB Ipe/iCTaB/leH B [IPUIOKeHUH.

8.1. OnieHOUHbBIE CPeACTBA AJIsi BXOJHOTO KOHTPOJISI: He TpeOyroTCS.
8.2. O1ieHOUHBIE CpE/ICTBA TEKYIIETO KOHTPOJIS - KOHTPOJIbHBIE paboThI U cobecejoBaHue.

J1eMOHCTDPALIMOHHBIA BADUAHT KOHTPOJILHON PA0OTEI

-x*/2a*

3agaua 1. Beraucmurs ¥ (X> 1) nng nis omHoBoro nakera 9% 1) =Ae
3azaua 2. Vicrone3ys pe3ynbTaT MpeAblAyleil 3ajjaud, HAaWTH HM3MeHeHWe LIMPHHBI TaKeTa CO
BpeMeHeM.
TIpuMepbI BOIIPOCOB //1s1 coGecej0BaHUsA

OnucaTh onepaTopHbIi (popMan3M KBaHTOBOM MeXaHUKH.
[atb onpesiesieHrie CaMOCOTIPSPKEHHBIX OTIepaTOpPOB B TM/ILOEPTOBOM IPOCTPAHCTBE.
YKa3aTb OCHOBHbIE CBOMCTBa COOCTBEHHBIX (DYHKLIWH.
BoruniciieHre BeposiTHOCTE!N pe3y/IbTaTOB M3MepeHusl JMHAMUUYECKON BeJTMUMHbBI B IPOU3BOJIb-
HOM COCTOSIHUU.
YcnoBre 0JHOBpeMEeHHOU U3MEePUMOCTH JUHAMUUECKUX BeTUUMH.
BBecTy orepaTopbl KOOpAMHATEI U UMITyJ/IbCa U UX COOCTBeHHbIe (PYHKLIMU. YKa3aTb OT/INUUS
KOOPAUHATHOTO ¥ UMITYJ/IbCHOT'O TIpe/CTaB/IeHYSI.
8.3. OueHouHbIe cpesCcTBa /151 IPOMEKYTOUHOM aTTeCTaluu
d®opma nposeieHUs] IPOMEXYTOYHOM aTTecTaljui — 3K3aMeH.



IIpuMepHbIN NepeyeHb BONPOCOB U 3aiaHUH K IK3aMeHy

1.

DHeprusi U UMITYJIbC CBETOBBIX KBaHTOB. I'uroTe3a ITnanka. Sdpdekt KomroHa. [Tnockas BosiHa [e-
bpoiins, eé dusnueckuii cmbici. KOMTOHOBCKast [yiiHa BOJIHBI W JI/TMHa BOHBI [e-Bpoiins. [u-
(dpakysi MUKpPOYaCTHL.

. BopHOBCKasi uHTepripeTalisi BOJHOBOM (yHKUMU. [IpUHIUIT CyTIeprio3uLIMd COCTOsIHUM. Pa3noxe-

HHUe TIPOM3BOJILHOTO COCTOSTHUS T0 TUIOCKUM BosiHaMm [le-bpotins. ®dusnueckuii cmbica Ko3hdury-
eHTOB paznoxeHus. @opmanusm [Iupaka.

. ®a3oBoe MpOCTPAHCTBO KBaHTOBOM cucteMbl. COOTHOILIEeHHE Heorpeae/JIeHHOCTH KOOpAWHATAa-

umITyibC. OLjeHKa SHepruy OCHOBHOTO COCTOSTHHSI TaPMOHHUECKOTO OCLIW/IIATOPA W aToMa BOJO-
poza.

. OHepaTOprIﬁ Q)OpMaJ'II/IBM KBAaHTOBOM MeXaHHKH. CaMOCOHpH)KEHHbIe OorepaTopel B T I/I]'Ib6epTOBOM

npoctpaHcTBe. OrnepaTopbl KOOPAWHATHI U UMITY/ThCa ¥ X COOCTBeHHbIe GyHKIU. Cpe/iHee 3Haue-
HUe JF000M /WHAMUYECKOW BeTMUMHBI B TPOU3BOILHOM COCTOSIHUM. OCHOBHBIE CBOWCTBa COO-
CTBeHHBIX (QyHKLMNA. BblurcieHre BepOsSITHOCTel pe3y/bTaTOB M3MepeHHsl JUHAMUYeCKON BeTMum-
HbI B [IPOM3BOJILHOM COCTOSIHMU. Y CJIOBHE OJJHOBPEMEHHOW U3MEePUMOCTH AUHAMUYECKUX BeJIMYUH

. F'amMuibTOHMAH cBOOOJHOM YacTHLIbl. BeckoHeuHOe BhIpOXKeHHe cocTosiHUNA. O000IeHre Ha CITy-

yaii BHellIHero 1oJisi. YpaBHeHue llIpeaunrepa. 'aMUIbTOHMAH Kak TeHepaTop 3BOJIIOLIMMA CUCTEMBI
BO BpeMeHU. YpaBHeHUe HerpepbIBHOCTHU. [110THOCTh TOKa. HOopMupoBKa rjaockux BoJiH. Craruo-
HapHble cocTosiHus. CranpoHapHoe ypaBHeHue lllpeaunrepa. deHOMeHOIOrMUeCKOe ONMCaHue
KBa3UCTal[MOHAPHBIX COCTOSTHUM. EcTecTBeHHas IIMPUHA CTIeKTPa/IbHBIX JTMHUNA U BPeMsi )KU3HHU.

. OBOJIIOLIUS OTlepaTOPOB BO BpeMeHH. VIHTerpasibl AB>KeHUsI.

. KBaHTOBaHMe rapmMoHMUecKoro ocLusTopa. [1oBbilatoie v MOHWKAIOLUe OrepaTopbl. JHepre-

TUUeCKUM crieKTp. BosHoBasi GyHKIMSI OCHOBHOTO COCTOsIHUSI. MaTpuUuHble 371eMeHThbI orepaTopa
KOOp/JMHATHI.

. KBaHTOBaHMe MOMeHTa KO/MueCTBa ABVDKEHHS METOAOM IMOBBILIAIOINX W TTOHM)KAIOIHUX OIlepaTOo-

poB. Anrebpa MOMEHTOB KOJIMUeCTBa JBWKeHUs. Peamu3auusi anreOpobl B guddepeHIMaIbHON U
MaTpuuHOU (hopme. CoOCTBEeHHBIIT MOMEHT KoJiMuecTBa JBWKeHUs (criuH) CrieKTpbl KBajipaTta MoO-
MeHTa U 3-eii ipoekyu. CobcTBeHHbIe QYHKIMYA OpPOUTAILHOTO MOMEHTA KOJTMUeCTBa JBH)KEHHUS.

. Hactuuia B chepuuecku-cMMMeTPUUHOM TioJie. Pa3fieneHre nepemMeHHbIX. PasriaibHOe ypaBHEHUE

[Mpenunrepa. Knaccudukanys cocTosHUNA B Cc(epruuecKr-CHMMETPUYHOM MoJjie. ATOM BOJOpPOJa,
ero CIIeKTp Y BOJIHOBasl (DYHKL{MSI OCHOBHOI'O COCTOSIHUS. BbIpOXKJeHNe SHepreTU4YeCKUX YPOBHEHN U
€ro nNpypoja.

10. I'amunsTOHKAH 3apH)KEHHOﬁ UdCTHLBI B TIPOXU3BOJIbHOM 3JIEKTDOMATrHUTHOM I10JI€. ATom BOAODPOda

B TMTOCTOSIHHOM MarHWUTHOM MoJjie. BoyiHOBast Q)YHKL[I/IH %1 BHEPFETI/I‘-IECKHﬁ CITIeKTD. YactuuHoe CHs-
THe BBIPpOXKEeHHUA.

11. KBaHTOBOE OmHCaHNe JBYXaTOMHOM MOJIeKY/Ibl. TermoeMKOCTh TIPY Pa3/iMsHbIX TeMrepaTypax.

12. IBv>keHre yacTUIbl B MEPUOAUYECKOM rosie. TpaHC/IAIMOHHAs WHBAaPUAHTHOCTh. COOCTBEHHbIE

(byHKIMM ¥ cCOOCTBeHHbIE 3HAUEHHsI oTlepaTopa TPaHC/ALMK. 30HHasi CTPYKTypa criekrpa. Pasnosxe-
HUe CriekTpa Ha "He" U «Kpasx» 30Hbl bpuintosHa. Metof, «3peKTUBHONM MacChbi»

13. CriuH 271eKTpoHa. JKCreprMeHTalbHOe [0Ka3aTelbCTBO CYIIIeCTBOBAaHMS CIIMHA 3/eKTpoHa. Ore-

parop crvHa. CrivHoBble (yHKLMM. YpaBHeHue [laynu. [IBu>keHue CIyMHA B MOCTOSIHHOM U Tie-
peMeHHOM MarHUTHBIX MOJISIX.

14. Craiionapsas Teopusi Bo3mylieHust. HeBbIpOXK/I€HHBIN C/Tyyaid.



15. CraioHapHasi Teopust BO3MYyIeHUsl. BeIpDO>KIeHHBIH CTydJait.

16. HecrarmoHnapHasi Teopusi BO3MYILeHUs. Pe30HaHCHBIM XapaKTep KBaHTOBBIX TIEPEX0/I0B.

17.TloBeseHre BOTHOBBIX (PYHKIMM Ha OOJBIIMX W MajbIX PACCTOSHUSX. [IpUunMHa KBaHTOBaHWS
SHepruu.

18.TlocTaHoBKa 3alaul B TEOPUM CTOJKHOBEHWH MUKpO-4yacTull. CBsi3b MeXXAy aMIUIUTYI0M paccesi-
HUSI ¥ aCHMIITOTUUECKUM TIOBeZieHHeM BOJTHOBOM (yHKIMH. CeueHre paccesiHUsl. BOpHOBCKOe mpu-
O/mKeHue [Jisl aMIUTUTY/Ibl pacCesiHusl.

19. PacueT aMIuIMTy/jbl ¥ CeUeHHs TIPK pacCestHUH Ha KYJIOHOBCKOM U FOKaBCKOM TIOTeHLdasIax.

20. AMmuuTya paccesiHUsS 3apsDKEHHOM YaCTHIbI Ha CJIOXKHOM atome. dopmdakTop aToma.

21.TouHas Teopusi paccesiHusi. Pa3no)keHue aMIUTUTY/bl Ha TlaplidajibHbie BOHBL. Pa3a paccessHUs.
YcnoBue ynipyroii yautapHocTH. OnTrueckasi Teopema. Mogiesib abCo/TFOTHO UepPHOTO JIUCKa.

22.TIpoxoKjeHre YacTHIL] uepe3 MOTeHIMaIbHbIA Oapbep TyHenbHBIM 3ddekT. XomogHas IMUCCUS
MeTa/ioB. Vicue3HOBeHHe CIIEKTpPa/lbHBIX JIMHUNA B CHUJIBHOM 3JIEKTpUUeCKoM mosie. TpéxmepHbIit
roTeHIMabHbIN Oapbep. KBasucTaloHapHble cOCTOsTHUSA. Teopusi paJUOKTUBHOIO pacrasja.

23. KuHemaTHKa W3nyuyeHus U TIOTJioleHuss ()OTOHa HecTaOW/IbHBIM CBOOOIHBIM SiZIPOM. DHEPTUsl OT-
Jlaud siipa YU BKJIaJ ee B 3HeprTui0 (oToHa. [loriepoBckoe yiivpeHwe JsimHUN. OripefesieHue
TeMIlepaTyphbl 3Be3/I.

24. HecrabuibHoe sapo B Tiosie ochuuisitopa. Oddekt Meccbayspa. @akrop [ebasi -Bamnepa.

25. KoHBepcwust 1a3epHOTO U3/TyueHUs TIPU PACCesTHUM Ha ObICTPBIX 3/IeKTPOHAX.

26.KeanroBanue BopHa - MH(enbza B siyKe. BeruricsieHue CcTaTUCTUYECKOW CYyMMBI OHOW CBOOO/ -
HOM YaCTHIIbI.

3agaHuna:
1. Haiity u3meHeHue JMHBI BOJHBI (POTOHA MPHY YIIPYTOM pacCessHUM Ha TOKOSIILIEMCS 37IeKTPOHe

(3 dexT KommnronHa). /JJaTh MHTEpPMIpeTAL[MIO YKCTIEPUMEHTAbHBIX JaHHbIX, M0/yUeHHbIX KOMITOHOM
B Tpoliecce paccesiHusi GOTOHOB Ha napaduHe.

2. Haiit usmeHeHre sHepruM (pOTOHA MPHU YIPYrOM pacCesHUM Ha PeSITUBUCTCKOM 3/IeKTPOHe
Ha yron 0 = m B paMKax rurnoTe3bl [11aHKa—3HIIITelHa.

3. Havitu Eq' mpu Eq = 1, 2 eV (uHdpakpacHblil j1a3ep Ha HEOAUMOBOM cTekie), Ep = 46 GeV
(yckoputens SLAC, onbIThl 10 HemuHelHOMY 3(dekty KomrntoHa, 1996 r.) u Eq =1, 2 eV, Ep =5
GeV (yckopurens BOIIII-4M, onbIThl 110 paciijerijieHuto (poToHa B moJie sigpa, 1997 r.).

4. [Touemy CBOOO/HBIM 37IEKTPOH HE MOXKET TIOTJIOTUTh UM U3TyuuTh (OTOH. HaliTi SHepreTuue-
CKHUM CIeKTp H3nydyeHus: abCO/TIOTHO YepHOTO Tesla, UCTIoMb3ys cooTHoIeHus [1nanka: E = pc u p =~k,
rje k = 21/A — BOJTHOBOM BEKTOP, A — Z/IMHA BOJIHBI ()OTOHA.

5. [Monarasi, uto AJs AUGPAKLMKA Ha KPUCTA/UTMYECKOW pelleTKe TM0Jie3HO UMeTb YaCTHUIbl C A ~
10—-8 cMm, HaliTK 5Hepruro (POTOHA, 37IeKTPOHA U HEUTPOHA C JaHHOM JI/TMHOU BOJIHBL.

6. Y nbTpaxo/iofiHIMU Ha3bIBAKOTCSI HEUTPOHBI, CKOPOCTh KOTOPhIX V < 1 M/c. HaliTu ux AiuHy
BOJIHBI [le-Bpors.

7. BbruvciuTh MaTpUuHbld 371eMeHT h~x|~pi, rge |~pi, |~Xi — cocTosiHUSI C oOrmpe/eneHHbIM
VIMITYJIbCOM U OTIpe/ieJIeHHOW KOOPMHATOM COOTBETCTBEHHO.

8. OLueHUTh U3 COOTHOLIEHUS] HeOIpele/IeHHOCTH SHEePTUI0 OCHOBHOT'O COCTOSIHUSI YaCTULIbI B T10-

Jie OJHOMePHOI'0 FapMOHUUYECKOI'0 OCLIW/UIATOPA.

9. OLleHUTb U3 COOTHOLIEHHSI Heorpe/e/leHHOCTH SHeprvi0 OCHOBHOIO COCTOSIHHMSI 37IeKTPOHA B
aToMe BOZ0pOZAa.

10.  Haiitu pasuyc CUIBHOTO B3aUMO/IEHCTBUS, KOTOpOe 00yC/IOB/IeHO 0OMEHOM BUPTYasIbHBIM Ti-



MEe30HOM.

11. [TokasaTp, UTO MPOM3BOJIBbHBIM JIMHENHBINA oniepaTop L mokHO npezactaButh B BUjie L = A +iB
rae A v B — 3pMUTOBBI O11epaTopsl.

12. [Moka3aThb, uto /s Mobbix onepatopoB A, B u C cripaBegyuBo ToxxaectBo[A, BC] = [A, B ]°'C
+B[A,C].

13. SIBnsieTcst /T OMepaTop KOMITJIEKCHOTO COTIPSDKEHUS a) TMHEHMHBIM, 0) SDMUTOBBIM?

14. Ins orteparopa C , onpefesieHHOTO B TIPeAbIAYIIel 3ajiaue, HAWTH COOCTBEHHbIE MYHKLIUU U

coOCTBeHHbIe 3HAUeHUs. HPOBepI/ITB, YTO COOCTBEHHBLIE 3HAUEHUS 35TOrO orneparopa MOryT OBITh
KOMIIVIEKCHBIMHY, d coOCTBeHHBIE q)YHKL[I/II/I, OTBeUaroliye pas3InyHbIM COOCTBEHHBIM 3HaUYeHHWsM, He
00s13aTe/IbHO OpPTOrOHAJ/IbHBEI.

15. [Toka3atb, UTO COOCTBEHHbIE (PYHKI[UM PMUTOBOIO OIEpaTopa OPTOTOHABHBI MEXY COOOM,
€CJTU OHU COOTBETCTBYIOT Pa3/IMUHbIM COOCTBEHHBIM 3HAUEHUSIM.

16. [Toka3aTh, UTO COOCTBEHHbIE 3HAUEHHST SPMUTOBOTO OTlepaTopa BCeria AeMCTBUTe TbHBI.

17. [Toka3zathb, uTo BosHa [e-Bpoiins He MTPUHA/IEKUAT TUILOEPTOBY ITPOCTPAHCTBY.

18. Haiitu obiiee peiieHve ypaBHeHus LllpenuHrepa /st cBOOOAHOM YaCTULIBI U TOKa3aTh, UTO
OHO 0eCKOHEUHO BBIPO’K/EHO.

19. [TokasaTk, YTO MJIOTHOCTH TOKA | J/Is1 3/IEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BOJOpO/ia paB-

Ha Hymo. CrieicTBHeM 3Toro (hakTa sSB/sIeTCsl CTaOM/IBHOCTh aTOMa BOJOPO/ia B OCHOBHOM COCTOSIHUU.
OOBSACHUTH TIOUEMY.

20. HaliTi sHepreTuyeckuii CrieKTp ¥ HOpPMUPOBaHHbIE BOJTHOBbIE (DYHKIIMU CBSI3aHHBIX COCTOSTHUM
yacTulbl B nosie V (x) =—g * 6(X), rjie g — MOo0)KUTe/IbHasi TOCTOsTHHASI.

21. Haiitu cpeiHve 3HaueHUs1 KWHETUUECKOW M MOTEHL[MaTbHOW 3Hepruil. Belumc/inTh nipovsBeje-
HUe Heorpe/ie/lieHHOCTel KOOpAWHAThl U MMITy/ibca. KakoB BUJ, BOTHOBOM (DYHKUWK B WMITY/IbCHOM
1pe/iCTaBJIeHUN?

22. Haiitu sHepreTryeckuid CrieKTp M BOJIHOBbIe (DYHKLIMM YaCTHUL{bI C 3apsi/lOM € U MacCcoil m, Ha-
XOJALIeNcs B 10/le FTapMOHUYECKOI0 OCLI/IATOPa U B TIOCTOSTHHOM 3JIEKTPUUECKOM T10/1e HallpsPKeH -
HocThio E. CunTath BO/HOBBIE (DYHKLIMM U CHEKTP JIMHEMHOrO0 rapMOHMYECKOT0 OCLIW/IATOPA 3aJaH-
HbIMU. [IBI>KeHre OJHOMEpHOe.

Pa3paboTumnku:

\//// JoueHT Kadephl TeopeTuyeckoi gusvku  C.B. JIoBLOB

ITporpamma cocTaByieHa B cooTBeTcTBUM € TpeboBaHusmMu @T'OC BO no HarpaB/ieHHIO MOATOTOB -
ku 03.03.02 ®usuka.

[Tporpamma paccMoTpeHa Ha 3ace/laHuM_Kadepbl TeopeTUueckon GU3nKy

«30» aBrycra 2021 T. Z

Iporokon Ne 1 W.o. 3aB. Kadempoit )~/ C.B. JloBrjoB

( //'/' e
= /e

Hacrosimas mnporpaMMa He MOKeT ObITh BOCIHPOM3BeleHAa HH B Kakoil ¢opme 0e3

npeaBapuTe/IbHOI0 MMCbMEHHOI'0 pa3peieHus Ka(])e;[pbl-pa3pa60anKa nporpaMmmal.
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