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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:

HOucipniHa «KBaHTOBasi MexaHWKa» SIB/IsSIeTCS 00si3aTeNIbHOU [l M3Y4YeHHUs 10 [JaHHOMY
npodumo. VM3yueHne Kypca npejrosaraeT HajJlMuue I0/yuyeHHBIX Ha MpejblAylleM YPoBHe obpa3oBa-
HUSl OCHOBHBIX 3HaHWW, yMeHMI no gucuuruiiHaM «/luddepeniuanbHbie ypaBHeHUs», «TeopeTtuue-
CKasi MeXaHUKa», «NeKTpoJrHaMuKa». Jucturimia « KBaHToBast Teopusi» Mpe/iCTaBisieT OO0 Teo-
peTUUeCKyr0 OCHOBY [JIsl IOC/Ie/lyIOLUX pasfiesioB Kypca TeopeTuueckoi (pusrku «Pusrka KOHeHCH -
POBaHHOI'0 COCTOSIHUS», « TepMoiMHAMUKa U CTaTUCTUUeCKasl (pu3nKa», «BBejleHre B KBAHTOBYHO TeO-
puro Moss», «KBaHTOBast TEOPUS U3TyYEHUSI».

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

NuaukaTopel kowmrie- | UIK onki.1 Icrionb3yeT MaTeMaThueCKUi annapat Jjisi OlUMCaHus U aHa-
nu3a (u3NUecKUx SIBJIEHWM U TPOLecCOB B cdepe cBoeil mpodeccuo-

TeHLIUU N
HaJIbHOM J1esITeTbHOCTH.

UK onki.2 cnons3yeT MaTemaTUUeCKUW anmapar [/Isl TeOpeTHUYecKoro
Y 3KCIIepUMeHTalbHOT0 UCC/IeIoBaHNsl U MOJe/IMPOBaHUs (pr3nUecKux
sSIBJIEHUM U mpolieccoB B cdepe CBoell MpoecCHOHaNbHON JesaTe/lbHO-
CTH.

UK onki3 Mcrionb3yer 6a3oBble 3HaHUs B 00/1acTh (DU3UKU B CBOEM
npod)eCCOHABHON AeATeTbHOCTH.

Pe3ynbTaThl 00yueHusi | 3Haem: OCHOBHBIE 3aKOHBI KBAHTOBOW MEXaHWKH, OT/IMYME KBAaHTOBOW
TEeOpUU OT KJ/IaCCMUeCKOM; OCHOBHbIe MeTO/bl pellleHHsl 3a7iau, Npume-
HSIOLMeCs] B KBAHTOBOUM TEOPHH.

Ymeem: (popmynMpoBaTb OCHOBHbIE TMPUHLMIMBI KBAHTOBOW TEODUU U
MPUMEHSTh UX K PeLIeHHI0 KOHKPeTHbIX KBaHTOBO-MeXaHWYeCKHX 3a-
Jiay, pellaTh OCHOBHble ypaBHEHUs] KBAHTOBOW MeXaHUKH.

Bnadeem: HaBblKaMM pellleHWs KBaHTOBO-MeXaHWYeCKUX  3ajady,
MaTemMaTUueCcKUM anrapaToM, NPUMEHSIIOLEMCS] B KBAHTOBO-MeXaHuue-
CKOM MO XO0ze.

IV. CopepxaHnue U CTPyKTypa JUCHMILIAHBI (MOAYJIs1)

OO6beM JUCIUIIMHBI COCTaB/IsIeT 7 3aueTHBIX eIUHUL], 252 yaca, B ToM urcye 116 yacoB KOHTaKT-
HOM paboTEHI.

3aHATHSI TIPOBOASATCS TOMBKO B OUYHOH (hopMe OOyuyeHUs C TMPUMEHEHHEM JUCTAaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITe/IbHOM paboThl  cTyseHToB uepe3 OMOC dakynbreta. OJ/IEKTPOHHOU W
JMUCTaHIIMOHHOH (hopM 00yueHus He TIpeZlyCMaTPUBAETCS.

Ha npaktrueckyro nogrotoBky oTBOAUTCA 50 ayJUTOPHBIX YaCoB.

dopma npomesxcymouHoll ammecmayuu: 3K3aMeH.

4.1. Cojep)xaHue AMCHMIUIMHBI, CTPYKTyPUPOBaHHOe MO TeMaM, C yKa3aHHeM BH/0B



y‘—IEGHle 3aHATHH U O0TBE/IEHHOI'0O Hd HUX KO/IMUeCTBd dKdJieMHUYeCKHX YdCOB

Ne |Pa3sge| C| Bc ns Buibt yue6HO# paboThl, @DOpMEI TEKY-
/n 1 e | e- | HMX | BK/IIOUYas CAMOCTOSATEIbHYIO paboTy 00yJaroLMxcsl , MPakTHye- | ILero KOHTPOJIS
JUC- | M | TO |Tpak- CKYI0 [TOATOTOBKY U TPY0EMKOCTb yCIIeBaeMoCTH;
UMIUI | e | dYa | Thue- (B yacax) dopma
WHBI/ | C | CO | cKas TIPOMEXXYTOY-
KonrakrHas paboTa rperogaBaressi ¢ obydaroru- | CaMocTost- .
TeMbI | T B | TOATO HOM aTTecTa-
MHUCS TeJbHasl
p TOBKa aGora 11705
00y- Jlexkumu CemuHapckue | KoHcynbrauuu P (no cemecm-
Yarolj /TipaKTHyecKue pam)
HXCst /naboparopHble
3aHATHS
1 1-22 |5 252 |50 50 50 2 110 [TpakTnye-
CKoe  3aja-
HUe; 5K3aMe-
HallMOHHbIE
3a/lauu
Uroro: 252 |50 50 50 2 110

4.2. TI;1aH BHeayANTOPHON CaMOCTOSITe/IbHOW Pa00Thl 00yUaOIIMXCS 10 JUCHUIUIHHE

Cemectp HasBanue CamocrTositenibHast pabota obyuatoruxcsi | OrieHouHoe | YueOHO-
aszena CpeJiCTBO MeTo uye-
pasjena, Bup  camo- Cpoku  BbI-| Tpymo- PEA A 5
TeMBI . K mie-
€ CTOSITE/IbHOM | TOJTHEHHSI eMKCTh CKOE obecre
yeHUe CaMo-
paboThI (uac.) -
CTOSITeJIbHOM
paboThI
5 Tema 1-22 | 3ananue B [Tocne mpoii- 110 HemoHcTpa- |Vcrounuku u3
BUJle 3ajauM JE€HHBIX TeM QU IOTOBBIX OCHOBHOM U J0-
pelieHui TOJTHUTELHOI

JIUTEpaTypel TI0
TeMe IpakThye-
CKUX 3aHSATHI;
O6pa3oBarenb-
pecypchl,
J0-CTYIIHBIE TIO

HBbIE

JIOTUHY U Tapo-
JII0, TIPEeJ0CTaB-
nsgembiM  Hayu-
Holl 6ub/moTe-
kot UIT'Y.

4.3. Copep>kaHue yueOHOro MaTepuasia

Cojiep>xaHue pa3/ie/ioB ¥ TeM JUCLUIUIUHBI (MOAYJIs)

Pazgen 1

Tema 1. DHeprusi ¥ UMITYJIbC CBETOBbIX KBaHTOB. ['mmnote3a Ilnanka. Dddexkr Komnrona. [1nockas

BosiHa [le-Bpoiinis, eé dhusnueckuii cmbic. KoMITOHOBCKasi IJTHA BOJIHBI U [jIMHA BOJIHBI [le-Bpoiis.




udpakiyss MUKpOUacTHL].
Tema 2. bopHOBCKasi MHTepIIpeTaLysi BOTHOBOW (PyHKLMU. [IpUHLMI Cynepro3uLiu COCTOsiHUM. Pa3-
JIO)KeHWe TPOU3BOJIBHOTO COCTOSIHHUS IO MJIOCKUM BoiHaM [le-Bpoiing. @usnyeckuii cMbica Ko3¢gou-
LIMEHTOB pas/yiokeHus. @opmanusm upaka.
Tema 3. ®a30BOe NPOCTPAHCTBO KBAHTOBOW cucTeMbl. COOTHOLLIEHWe Heolpe/e/eHHOCTH KOOpAH-
HaTa-UMITy/IbC. OLleHKa SHepruyd OCHOBHOI'O COCTOSIHMSI TApMOHUUYECKOT0 OCLIWIIATOPA U aToMa BOZI0-
poza.
Tema 4. OniepaTopHbIii (hOpMaM3M KBaHTOBOM MeXaHUKH. CaMOCOTIPsKeHHbIe OTiepaTophl B rUIbbep-
TOBOM TIpocTpaHcTBe. OmiepaTopbl KOOPAWHATHI M UMITyJ/IbCa U UX coOCTBeHHble GyHKIMU. CpegHee
3HaueHUe M000W AWHAMUYECKOW BeTMUMHBI B TTPOM3BOLHOM COCTOSTHMHA. OCHOBHBIE CBOWCTBA C00-
CTBEHHbIX (PYHKLMW. BbuncieHre BepOSITHOCTEN pe3y/bTaTOB M3MepeHUs JMHaMUYeCKOW BeTMUMHBI
B IIPOM3BOJIbHOM COCTOSTHUM. Y CJIOBUe OJIHOBPEMEHHOM U3MePUMOCTH ITMHaMUYeCKUX BeTMUKH.
Tema 5. T'amunbTOHMAH CBOOOAHOM UacTUllbl. beckoHeuHoe BBIpOXKeHHe cocTosiHUMA. O0001eHre Ha
C/lyyayd BHellHero mnosisl. YpaBHeHue lllpeaunrepa. 'aMubTOHMAH Kak reHepaTtop 3BOJIIOLMUA CH-
CTeMbl BO BpeMeHH. Y paBHeHHe HerpepbIBHOCTH. [1noTHOCTH TOKa. HopMMpoBKa mockux BoJH. Cra-
LIMOHapHbIe CoCTossHUA. CraruoHapHOe ypaBHeHue lllpenuHrepa. ®eHOMEHOJIOTUUECKOE OINMUCaHUe
KBa3WCTaLMOHAPHBIX COCTOSAHUM. ECTeCcTBeHHas IIMpYHA CIIeKTPaTbHbIX JIMHUN U BPEMSI JKU3HU.
Tema 6. OBoJIOLMS OTIepaTOpPOB BO BpemeHU. VIHTerpasibl ABVKeHUS.

Paspnen 2
Tema 7. KBaHTOBaHWE TaPMOHUYECKOTO OCLM/UISTOPA. [TOBBILIatOIIME U TIOHWXKAKOI1e OrepaTopsbl.
OHepreTuUecKuil criekTp. BosiHOBasi GyHKIMSI OCHOBHOT'O COCTOsIHMSI. MaTpuuHble 3/1eMeHThl orlepa-
TOpa KOOpZAUHATHI.
Tema 8. KBaHTOBaHHEe MOMEHTa KO/IMUECTBA ABM)KEHHSI METO/IOM MOBBILIAIOLMX U TOHWKAIOLUX OIe-
paTtopoB. Anrebpa MOMEHTOB KOJIMUeCTBa [IBW)KeHHsl. Peanmu3sanyst anreOpel B AuddepeHIManbHON U
MaTpuyHOU opme. CoOCTBEHHBI MOMEHT KO/iMuecTBa ABrykeHus (crivH) CrieKTphl KBaJpaTa MOMEH-
Ta 1 3-eli mpoekun. CoOcTBeHHBbIe (HYHKLIMM OpPOUTATBHOTO MOMEHTA KOJTMUECTBA [IBVKEHMSI.
Tema 9. Yactuua B chepuuecKu-cMMMeTpUYHOM moje. PasjeneHve mnepemeHHbIX. PapuanbHOe
ypaBHeHue IllpenvHrepa. Knaccudukanms cocrossHuid B chepuuecKu-CHMMETPUYHOM Tiojie. ATOM
BO/IOPO/Ia, €ro CIeKTP M BOJHOBasi (DYHKI[MSI OCHOBHOTO COCTOSIHUS. BbIpoKZieHue 3HepreThuecKux
YPOBHeH U ero rnpupoja. Toku B aToMax, MarHWTHBbIA 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 ONMCaHKe [IByXaTOMHOM MOJIEKY/Ibl. TernjoeMKOCTb MpY pa3/NuHbIX TeMIepary-

pax.



Tema 12. [IBvwKeHHWe UYacTULBl B TIEPUOAMYECKOM Tiosie. TpaHC/IALMOHHAs WHBapHUaHTHOCTb. Cob-
CTBeHHble (PYHKIMM U COOCTBEHHBbIE 3HAUeHHsI OrepaTopa TPaHC/SLMH. 30HHAs CTPYKTypa CIeKTpa.
Paznoyxenue criektpa Ha "mHe" U "Kpasix" 30HbI bpuiitosHa. Metoz "addhekTUBHOM Macchl'.

Paspen 3
Tema 13. CriuH 3/1eKTpOHA. DKCIIepUMEHTa/IbHOe [10Ka3aTe/IbCTBO CYLLeCTBOBAHUSA CIIMHA 3/IEKTPOHa.
Oneparop crivHa. CriuHOBbIe QyHKLMKU. YpaBHeHue [laynu. [IBrykeHue CIMHA B MOCTOSIHHOM M Tie-
pPeMEeHHOM MarHUTHBIX IT0JISX.
Tema 14. CraroHapHas Teopusi Bo3MyieHUs. OCOOeHHOCTU W pa3/iMuvsi B BBIPOXKIEHHOM W He-
BBIDOXKIEHHOM Cydasix. [lofpoOHBbIM aHamM3 [JBYKPAaTHOTO BBIPOXKAeHUs. UYacTHUHOe CHSITHE
BBIPOJKJJ€HUSI.
Tema 15. HectaijpoHapHasi Teopusi BO3MYyIleHHs1. Pe3oHaHCHOe BO30y K/eHre CUCTeMBI.
Tema 16. TlpocTeiiilivie NMpUMeHeHUs] TEOPUH BO3MYIleHHUs. AHrapMOHUUeCKWM ochwiasTop. Pac-
IIeryieHWe CTeKTPaTbHBIX JIMHUN B 3JIEKTPUYECKOM U C/Tab0M MarHUTHOM TTOJISIX.
Tema 17. TloBesjeHre BOTHOBBIX (YHKIMIA Ha OOMBIIMX U MajibIX PAacCTOSIHUSIX. [IpMuMHa KBaHTOBA-
HUS1 SHEPIUH.

Paspen 4
Tema 18. IToctaHOBKa 3a/jau¥ B TEOPUH CTOJKHOBEHMM MUKpOYacThLl. CBS3b MeX/y aMIUIUTY[0U pac-
CestHUS1 ¥ aCHMITTOTUUeCKUM T0BeZieHreM BOJTHOBOU (yHKIMU. CeueHune paccesiHusl. BopHOBCKOe mpu-
O/mKeHe il aMIUTUTY /bl pacCesiHusl.
Tema 19. PacueT aMIUIUTY/bl ¥ CeUEHHUs TIPU pacCessHUU Ha KYJIOHOBCKOM M FOKaBCKOM I1OTeHL|uanax.
Tema 20. TouHas Teopus paccessHus. Pa3no)keHue aMIUIMTY/bl Ha MapLidaabHble BOJIHbL. Pasa pacces-
HUsL. Y CIOBHe YTIPYroi yHUTapHOCTH. OnTryeckasi TeopeMa. Mo/iesib abCO/TFOTHO UepHOTO JIUCKa.
Tema 21. TIpoxok[eHWe YacTHI] uepe3 IMOTeHIMA/IbHBIM Oapbep TyHHenbHBIA 3(dekT. XosoaHas
SMUCCUS MeTasioB. VicuesHOBeHMe CrieKTpaibHbIX JIMHUM B CUIIBHOM 371eKTpHUUYecKoM moJje. Tpéxmep-
HBIY TIOTeHIMaIbHbINA Oaphep KBa3ucTaroHapHble COCTOsTHUS. Teopust pa[MOaKTUBHOTO pacrasja.
Tema 22. KuHemaTuKa W3/IydeHUS] W TIOTJIOUIeHUs] (POTOHA HeCcTaOWILHBIM CBOOOJHBIM SIIPOM.
OHeprust OT/jauu si7jpa ¥ BK/Ia/ ee B SHeprur0 gortoHa. apo B nose ocuuisTopa. Iddekt Meccbayas-
pa. ®akrop [lebas - Bannepa.

4.3.1. IlepeueHb ceMUHAPCKHX, MPAKTHYECKHX 3aHATHI U J1a00paTOpPHBIX paboT

Ne Ne paszena u | HauvmeHnoBaHue ceMUHApOB, npak- | Tpyno- OueHouHEIE dopmMmupyemsble
TeMbI JUC- THUYECKMX M 1abopaTopHbIX paboT em- cpeficTBa KOMIIeTeHL[U1
LUTUIMHBI KOCTb
(gachi)
1 2 3 4 5 6
1. | Pa3pen 1, I'unore3a [e-Bpotins, runoTesa 2 | 3apaHue Ha OIIK-1
Tema 1 ITnanka ceMUHape B Buje
3a/,a4u
2. | Pazgen 1, Sddext KomriroHa 2 | 3amaHue Ha OIIK-1




Tema 2

ceMyHape B BUJe
3agaun

3. | Pazgen 1, JlasepHasi KOHBepCHs KaK MeXaHU3M 3azjaHue Ha OIIK-1
Tema 3 yCcKopeHUs (POTOHOB ceMUHape B BUJE
3a/jaud
4. | Pasgen 1, MwuHuMasneHbIe 3HadeHus pa3oBoro 3ajaHue Ha OIIK-1
Tema 4 o6bemMa yactuiipl. COOTHOIIIEHHEe CceMUHape B BUJle
Heoripe/iesleHHOCTel "Koop/MHarTa- 3aaumn
MMIYJIbC", ""SHeprusi-BpeMsi >KU3HU"
5. OLjeHKa 5Hepruy OCHOBHOI'O COCTO- 3afiaHue Ha OIlK-1
SIHUSI U3 COOTHOLLEHUS Heorpe/e- CceMUHape B BUJle
JIEHHOCTe! /11 IMHEeHHOT o rap- 3a/aun
MOHHMYECKOTr0 OCLIWUIATOpa M aToMa
BOJOpOJa
6. | Pazgen 1, OrnepaTopbl JUHaAMUYECKHX BeJIU- 3ajaHue Ha OIIK-1
Tema 5 YUH B TWJILOEPTOBOM MPOCTPaHCTBe. ceMHHape B BUJE
CobcTBeHHBIe PYHKIMU U COO- 3a/1aunt
CTBeHHbIe 3HaueHus. Vx ¢pusmue-
CKUM CMBICTI.
7. KaHoHMueckuit KOMMyTaTop "Koop- 3ajaHue Ha OIIK-1
JWHATa-UMITyJIbC" CeMUHape B BHJe
3a/jaumn
8. | Pazpgen 1, YpaBHenue lllpeguHrepa Ajist BoJI- 3amaHue Ha OIIK-1
Tema 6 HOBOU (yHKIMU. BOpHOBCKas MH- CeMHHape B BUJe
TepripeTaLysl BOJHOBON (YHKLUM. 3a/,aun
CrauuoHapHOe ypaBHeHHe
MIpepvnrepa. @akropr3alus 3aBy-
CUMOCTH OT BpeMeHH U KOOpAMHaT.
OHepreTUUeCKUit CIIeKTP U BOJTHO-
Bble (DYHKI[MU YaCTULIbI B
«TIOTEHIIUAbHOMN sIMe» C OeCKOHeu-
HO BBICOKUMHU «CTEHKaAMI»
9. | Paspgen 2, OHepreTUUeCKU CIIeKTP U BOJTHO- 3azaHue Ha OIIK-1
Tema 7 Bble (DYHKI[UM UaCTHILIbI B KOHEUHOH ceMHHape B BUJE
«TIOTeHLMaTILHOM sIMe» 3a/jaud
10. OHepreTUUeCKUn CrieKTp U BOJIHO- 3amaHue Ha OIIK-1
Bble (DYHKI[MUM YaCTULIbI B [10J1e CceMUHape B BUJle
noteHIana euzaa V(x)=-gd(x) 3a/laum
11. | Pazgen 2, OHepreTUYeCKUil CrieKTp U BOJIHO- 3azaHue Ha OIIK-1
Tema 8 Bble (DYHKI[MH YaCTULIbI B [10JIE CceMUHape B BUJle
roteHIMana suaa V(x)=-g(8(x+a)+ 3a/1aum
§(x-a))
12. | Pasgen 2, OpbuTanbHbIli MOMEHT 3amaHue Ha OIIK-1
Tema 9 CceMUHape B BUJe
3a/iaumn
13. | Pazgen 2, AmMnimTyia paccessHUs 371eKTPOHa 3azaHue Ha OIIK-1
Tema 10 Ha MPOTOHe B OOPHOBCKOM TIPU- CceMHHape B BUJE
O/I>KeHUH 3a/jaun
14. AMmuiTyla paccesiHUS 3/IeKTPOHA 3afaHue Ha OIIK-1
Ha CJIOKHOM 3/1IeKTPOHeHTpaTbHOM CceMUHape B BUJle
arome 3a/laumn
15. | Pazgen 2, [IpoxoxeHre YacTULIbI uepes 3afiaHue Ha OIIK-1
Tema 11 MOTeHIMaTLHBIN bapbep V(x)=- CceMUHape B BUJle

g6(x)

3a7,aun




16. | Pazgen 2, [IpoxoskeHre yacTULbI yepes 3ajjaHue Ha OIIK-1
Tema 12 TIOTeHIMaIbHBIN Oapbep B BUze CceMUHape B BUJe
«OeCKOHEeUHOM CTYTIeHN» 3a/jaun
17. ITpoxorkeHre yacTULIBI Yyepes 3azaHue Ha OIIK-1
TMIPSIMOYTOJIbHBIM MOTeHLMa bHbIN CceMHHape B BHJE
Gapbep 3a7aun
18. | Pazgen 3, OHepreTUUeCKUi CrieKTp YaCTHUIIbI, 3afaHue Ha OIIK-1
Tema 13 HaXO/sl1L[elics B 110J/ie TapMOHUYe- ceMHHape B BUJe
CKOT'0 OCLIWLISITOPA U B TIOCTOSTH- 3aaumn
HOM 3/IEKTPHUUECKOM T10J1e
19. | Pazgen 3, BonHoBbIe yHKIMM YaCTHULIBI, Ha- 3aziaHue Ha OIlIK-1
Tema 14 XOJALIelCs B M0Jie TMHEHHOTO rap- CceMHHape B BUJE
MOHHYECKOTr0 OCLIU/IATOPA, COOT- 3a/,aun
BETCTBYHOII[Me BO30YKaeHusiM n=1,2
20. | Pa3pen 3, BonHoBbie hyHKIMY 1 9HEpreTHye- 3azaHue Ha OIIK-1
Tema 15 CKWM CTIeKTp YaCTHLIbI, Haxos1el- ceMHHape B BUJE
sl B TI0JIe IBYMEPHOT'O TapMOHUYe- 3a/jaun
CKOT'0 OCI[WIISITOPA
21. | Pazpen 3, BonHoBbIe GyHKIMM U SHEpreTuue- 3afaHue Ha OIIK-1
Tema 16 CKWM CTeKTP YaCTHLIbI, HaXOAAIel- CceMHMHape B BHJE
Cs1 B I1071e TPEXMEPHOr0 rapMOHHYe- 3a/,aun
CKOT'O OCLW/IISTOPA (siipa B KpH-
cTasie)
22. | Paspen 3, OHepreTuuecKUil CrieKTp aToMa 3azaHue Ha OIIK-1
Tema 17 BOZOPO/ia B [IOCTOSIHHOM MarHUT- ceMKHape B BUJe
HOM T1071e 3a/jaun
23. | Pazpen 3, CrivH. MaTpunsl [laynu 3afaHue Ha OIIK-1
Tema 18 CceMUHape B BUJe
3a/laumn
24. | Pazpen 4, N3meHeHHne COCTOSAHUSA CUCTEMBbI 3afiaHue Ha OIIK-1
Tema 19 o/ eliCTBHUEM BHEIIIHEr0 BO3MY- ceMHHape B BHJE
LIeHUsT 3a/jaud
25. | Paspen 4, Xo/01Has SMUCCHS JIEKTPOHOB U3 3amaHue Ha OIIK-1
Tema 20 MeTasia ceMUHape B BUJe
3a/jaun
26. | Pa3spen 4, OHeprus U3ayuyeHus U Mor/I0LeHUsT 3azaHue Ha OIIK-1
Tema 21 (hoToHa HecTabUILHBIM CBOOOIHBIM ceMyHape B BUjie
SPOM 3a/jaun
27. | Pa3pen 4, SdderT Meccbayapa. Paktop e- 3azaHue Ha OIIK-1
Tema 22 Bas-Bannepa CceMUHape B BUJe
3a/laumn
4.3.2. I1nan caMoCTOATE/IbHON PabOTHI CTYAeHTOB
Ne Tema Bup, 3agaHue Pexomengy- | Konunue-
Hey. CaMOCTOiI- emas jurepa- | CTBO 4a-
TeJIbHOU Typa COB
paboThI
1 KBanToBa- Bneayu- | KBanroBanue bopHa - MHbenbaa B NcTounvku 10
HUe bopHa TOpHas, AlyKe. BeluncieHne ctaTucTuye- 13 OCHOBHOM
- Undenb- pellieHWe | CKOW CyMMbI OJJHOW CBOOOJHOM 1 JIOTIOTHH-
J1a B AU~ 3ajau YaCTULBI. TeTbHOU JIN-
Ke. TepaTypsl 10




2 KBanTtoBa- | Bneaygu- | KBaHTOBaHMe MOMeHTa KOJMYeCTBa
HUe MO- TOpHasl, | ABW)KEHHSI METO/IOM MOBBIILIAIOLIUX
MeHTa pellleHye | ¥ MOHWXKAOIIKX OIepaTopoB.
KOJIMue- 3aja4u Anrebpa MOMEHTOB KOJTMUeCTBa
CTBa nBkeHus1. Peanu3sarust anreOpel B
JIBYDKeHUSsI nvddepeHIMaIbHON Y MaTPUUHON

dopme. CoOCTBEHHBIN MOMEHT
KOJTMYeCTBa ABWKeHUsI (CTTHH)
CrnieKTpbl KBaZipaTa MOMEHTA U 3-er
nipoekiu. CobcTBeHHbIe QYHKIMU
opOuTaIbHOrO MOMEHTa KOMYeCTBa
[BYDKEHMUSI.

3 KBanToBoe | Bneaygu- | KBaHTOBOE ommcaHue IByXaTOMHOU
ornucaHue TOpHasi, | MoJieKyJbl. Tenno0eMKOCTb NpHy pas-
JIBYyX- pellieHUe | JIUSHBIX TemrepaTypax.
aTOMHOM 3a/1au
MOJIEKY/IBI.

4-5 | CiuH 271ek- | BHeaygu- | CnivH 3/71€KTpOHA. DKCIIepUMeHTa/Ib-
TPOHa. TOpHasl, | HOe Jl0Ka3aTe/bCTBO CyL|eCTBOBa-
pellieHue | HUS CIMHA 371eKTpoHa. Omneparop
3aja4 cnvHa. CMHOBBIE (PYHKIIWU.
Ypasnenue [laynu. [IsBrkeHue criv-
Ha B TIOCTOSIHHOM U TlepeMeHHOM
MarHMTHBIX MOJISIX.
6 CeueHnue Breaygu- | Pacuer aMIuIMTyibl U CeYeHUs TIPU
paccesiHUs TOpHasl, | paccesiHWU Ha KYJOHOBCKOM U
pellleHMe | FOKABCKOM IOTeHLanax.
3ajau
7-8 | Kunemartu- | Bneayau- | KrHemaTvka M3/1yuyeHus U MOTJIO-
Ka u3nyue- TOpHasl, | IeHus: (OTOHa HeCTabWIHLHBIM
HUS U pelieHre | CBOOOJHBIM SIAPOM. DHEPrHsl OT/a-
rorJole- 3ajau UM s/Ipa U BKJIaJ] ee B SHEPITUI0
Hust oTo- ¢doTtoHa. [lonyiepoBcKoe ylImupeHye
Ha nuHul. OripesiesieHUe TeMIiepaTypbl
3Be3/.

9 Teopus Bueayau- | paccesmme B moe U (X) == Go(x)
paccesHus TOPHA%L, | OfpaTiTh BHIMaHMe Ha TOBe/IeHHe

PELIEHNE | vty oTpaskeHHO# M MpoLTe-
3ajad 111eid BOJTH MPU TMPOJIO/KEHUU peliie-
Hus B 06s1acTh E<O.

10 | KBantoBo- | Bneayau- | OmepaTophl, COMpsDKEHHBIE K Orepa-
MexaHhue- TOpHasl, | TOpam
CKUe orie- elieHye ~ d 5 .d A d
paTopsI P sazay A :a, B =i E’C =mwx + ha

TeMe MpaKTh-
YeCKUX 3aHsi-
TUH;
O6pas3o-
BaTe/bHbIE
pecypchl, fo-
CTYITHBIE TI0
JIOTUHY U Tia-
poJIto, TIpefio-
CTaBJIsieMbIM
Hayunou
6ubmMoTeKOM
UT'Y u Cro-
POHHUE Caii-
ThBI

10

10

10

10

10

10

10




11 | CobcrBen- | Bueaynu- A d 10
HbIe 3Haue- Topg:il, C =mox+ hd_
s onepaTopa X
HIA KBaH- PEIIEHHUE | ottty coGeTBeHHbIe byHKUMY 1
ToBO-Mexa- 3ajiad cobcTBeHHbIe 3HaueHus. [Ipose-
HIHECKHX pUTB, UTO COOCTBEHHBIE 3HAUEHUS
oreparo- 3TOr0 OrepaTopa MOTYT ObITh
poB KOMIT/IEKCHBIMH, a COOCTBEeHHbIe
(yHKLIMY, OTBevarolye pa3/InyHbIM
CcOOCTBEeHHBIM 3HAUEHUSAM, HeoOsI3a-
TeJIbHO OPTOrOHA/IbHBI.
12 OHeprus Breaygu- | OnpefenuTs YpOBHY SHEPruu U 10
KBaHTOBO- TOpHasl, | BOJIHOBble (DYHKLMU /151 3apsKeH-
MexaHhye- pellleHue | HOW ZJIs1 3apsDKeHHOM 4aCTULpl B I10-
CKUX CU- 3aja4 CTOSIHHOM U OIHOPOZHOM MarHur-
cTemM HOM T11071e. BbIOpaTh BEeKTOPHBIIA
noteHuyan B Buzge A = (0, xB,0).
13-14 | Yactuua B Breaygu- | Cuutas u3BeCTHbIM raMU/IbTOHUAH 4
3JIeKTPO- TOpHasl, | 4aCTHULbl B 3/IeKTPOMarHUTHOM I10-
MarHWTHOM | pellleHWe | Jie, HAUTU a) BbIpakKeHue JJisl Orle-
noJue 3aja4 paTopa CKOpPOCTH V: 6) KOMMYTaL1-
OHHBIEe COOTHOILICHUS JJIs
KOMITOHEHT CKOPOCTH; B) aHajior
ypaBHeHUs1 Hbr0TOHa.
15-16 | bopHoB- Breayu- | BeluMcIuTb aMIUIMTYy pacCestHUs 3
CKoOe TIpu- TOpHasi, | Ha MPSIMOYTOJIbHOW MOTeHLMabHON
OmpkeHue peiieHre | sive B OOPHOBCKOM MPUOJIVKEHUH.
3aja4
17 Paccesuue BHeayaiu- | BeIUMC/IUTL aMIUVIUTYAY paccessHus 3
Ha TOpHasl, | B OOpPHOBCKOM MPUOJI)KEHUH Ha
NoTeHuHua- pereHre | morennuane FOkaBa
se FOkaBa 3az1a4 Ur) =(a/r)e’"

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

B pa3spmene 4.3.2 cTygeHTaM Ajisi CaMOCTOSITE/ILHOTO YTyO/eHHOTO WM3yueHWsl JUCLIMIUIMHBI (TIapasi-
JIeJIbHO C JIeKLUMSIMM) TpeJijlararoTcs 3a/,auu 1o u3ydaeMbIM pasfienaM. [IpesrnosaraeTcs, 4To CTy/leHT
CaMOCTOSITeJTbHO U3YUMT JIOTIO/IHUTE/IbHbIe Maparpadsl 1o Npoii/ieHHOM TeMe, Npe/icTaBIeHHble B JIU-
TepaType u3 II. 5, a 3aTeM peLINT IpeJJioyKeHHble 3a7aul. OLjeHKa caMOCTOsITe/IbHOW paboThl CTy/eH-
TOB IIPOBOJUTCS Ha MPAKTUYECKUX 3aHATUIX.

4.5. IIpumepHas TeMaTHKA KypPCOBBIX padoT (MPoeKToB) (MpH HA/TMUHH)

YueOHBIM TJIAaHOM He MpelyCMOTPEHO HarucaHue KypCOBBIX paboT.

V. YuebHo-MeTOAMUYECKOe M HH(OPMAIIMOHHOE 00ecneyeHHre JUCIUTUIHHBI:
a) mepeueHb JINTepPaTypbl

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
- 1 (ocHOBHas /uTeparypa).
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:

® JIeKL[UM, HalleJieHHble Ha ToyiyueHre HeoOXoAuMoW uH(bOpMaIluy, U ee HCIOb30BaHHE
TpU pellleHnH NPaKTUYeCKUX 3a/1ay;

® [IpaKTUuUeCKHe 3aHSTHsI, HaripaB/eHHble Ha aKTUBHU3alUI0 TO3HaBaTe/IbHOW JlesiTe/IbHOCTH
CTY/IEHTOB ¥ TIPUOOpPeTeHNsI UMU HaBbIKOB peIlleHHs TPAKTUUECKUX U MPOOJIEMHBIX 3a/]au;

® KOHCY/bTal[UU —e)KeHe/1eJIbHO JIJIs1 BCeX JKeJIaroIlUX CTY/IeHTOB;

® caMocCTosITeNlbHasi BHeayJUTOpHass paboTa HampaB/ieHa Ha TpUOOpeTeHHe HaBLIKOB CaMo-
CTOSITEJILHOT'O pellieHus 3a/1au 10 JUCLIUTIIMHE;

® TeKyL[MHA KOHTPOJb 3a JeSTe/JIbHOCTbIO CTYZEHTOB OCYILECTB/ISIeTCS Ha JIeKL[UOHHBIX U
MPAKTUUeCKUX 3aHSITUSIX B XO/le CAMOCTOSITEJILHOTO pellleHus 3a/lay, B TOM UKCJIe Y T0CKH.

VIII. OueHouHbIe MaTepUaJibl AJis TEKYIero KOHTPOJISI M MPOMEe)XXYyTOUHOM aTTeCcTaluu

@®oH/, OLIeHOUHBIX CPe/JCTB Mpe/CTaB/ieH B TIPUIOKEHUH.

8.1. OuieHOUHbBIe Cpe/CTBA AJIsl BXOJHOTO KOHTPOJISI: He TpeOyroTCs.
8.2. OrieHOUHBIE CpE/ICTBA TEKYIL[ETO KOHTPOJISi - KOHTPOJIbHBIE paboThI U cobecejoBaHue.

JleMOHCTDALIMOHHBIN BADUAHT KOHTPOJILHOU PabOThI

- x%/2a?

3agaua 1. Berancmurs V(X0 nng poymosoro makera 9(X> 1) =Ae
3azaua 2. Vicrionb3ys pesy/nbTaT MpeAblyiieil 3ajjaud, HAlWTH M3MeHeHHe LIMPHMHBI TaKeTa CO
BpeMeHeM.
TIpuMepBI BOIIPOCOB /15 coBecej0BaHHs

OrnrcaTb ornepaTopHbIi (popManr3M KBAHTOBOM MeXaHUKH.
[atb orpesiesieHHe CaMOCOTIPSDKEHHBIX OTMEPaTOPOB B TU/ILOEPTOBOM TIPOCTPAHCTBE.
YKa3aTb OCHOBHbIE CBOWCTBA COOCTBEHHBIX (DYHKLIWHA.
BbiunciieHne BepoSITHOCTeW pe3y/ibTaTOB M3MepeHHsl IMHAMUUeCKOW Be/TMUMHbI B IPOU3BOJIb-
HOM COCTOSIHUU.
YcnoBue 0fHOBPEMEHHOW U3MEPUMOCTU TUHAMUUECKUX BeJIUUKH.
BBecTu orepaTopbl KOOPAWHATHI U UMITYJ/IbCa U UX COOCTBeHHbIe (YHKI[MU. YKa3aTh OT/IMUMS
KOODP/IMHAaTHOTO Y UMITY/TbCHOTO TIPe/ICTaB/IeHHSI.
8.3. OueHouHbIe Cpe/iCTBa [I/Isl TIPOME)KYTOUHOM aTTecTaljuu
dopMa rpoBezieHUs1 TPOMEKYTOUHOM aTTeCTallu — 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:

ﬁ// / _ noueHT Kadenpsl Teopetrnueckor dusvku  C.B. JIoBLIOB

G //’ \4

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

[Tporpamma paccMoTpeHa Ha 3ace/laHuM_Kadepbl TeopeTUuecKoil GU3nKY

«03» mapra 2022 T. P/

Iporokon Ne6  W.0. 3aB. Kapegport 7 / C.B. JloB1oB

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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