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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

IlepeueHb MJIAHUPYEMBIX Pe3y/ILTATOB 00YU€HHS M0 JUCHMILIHHE , COOTHECeHHBIX C HHANUKATO-
aMH JJOCTH)KeHHsI KOMITIeTeHI[HI

KomrneteHuums OITK-1: CriocobeH WMCMOb30BaTh II0JIOYKEHHUS,, 3aKOHbI W METO/bI
€CTeCTBEHHBbIX HayK M MaTeMaTWKU [i/isl pelleHus 3a/lauy MH)KeHepHOMU
JlesiTe TbHOCTH.

VHykaTopsl komrte- | OIIK 1.1

TeHIuH 3HAET OCHOBOIIOJIararomye rpruHLUIIbI, TIOHATHUA KBAHTOBOM MeXaHUKH.

PesynbTaThl 00yueHusi | 3Haem: OCHOBHbIE 3aKOHBbI KBAaHTOBOM MeXaHWKH, OT/IMUMe KBAaHTOBOM
TeOpPUM OT KJ/IaCCUUYECKOW; OCHOBHbIE METO/bl pellleHUs 3a/au, MpruMe-
HSIIOLLMECS] B KBAHTOBOW TEOPHH.

Ymeem: (popmynupoBaTb OCHOBHbIE TPHUHIUIBI KBAHTOBOW TEOPUM U
TIPUMEHSATh UX K PelleHUI0 KOHKPETHbIX KBaHTOBO-MEXaHUUYECKHX 3a-
Jlay, peliaTb OCHOBHbIE€ yPaBHEHUS] KBAHTOBOW MeXaHUKH.

Bnadeem: HaBbIKAMU  pellleHUs] KBaHTOBO-MeXaHWUECKHX  3a/ady,
MaTeMaTHYeCKUM arrapaToMm, NMPUMEHSIIOIEMCS] B KBaHTOBO-MeXaHhue-
CKOM TIOJXO0Ze.

IV. CoaepxaHue U CTPYKTypa AUCHUILIMHBI (MOAY/Is1)

O0ObeM [UCIUIUIMHBI COCTaB/sieT 6 3aueTHBIX efeHul], 216 yacoB, B ToM uuciae 128 uvacoB
KOHTaKTHOU pabOTBHI.

3aHATHUS TIPOBOJSATCS B OUHOM (popMe 00yueHHsI C TIPUMEHEHWEM [AWCTAHLIMOHHOTO KOHTPOJIS
camocTosiTe/TbHOW paboThl cTygeHToB uepe3 SUOC dakynbreTa. D/IEKTPOHHOM W JUCTAHIIMOHHOU
(hopm 00yueHus He TIpelyCMaTPHUBAETCH.

Ha nipaktrueckyro noroToBKy OTBOAUTCS 68 yacos.

@dopMa NMpOMe)XXyTOUHOM aTTeCTaljuu: SK3aMeH.

4.1. CopepxaHue AUCHUIUVIMHBI, CTPYKTYpHPOBaHHOe MO TeMaM, C yKa3aHueM BH/I0B

y‘-IEﬁHle 3aHATHHN U OTBE/IEHHOI'0O Hd HUX KO/INYeCTBd dKdieMHUYeCKHUX YdCOB

Ne |Pazpme| C | Bc ns Buibt yue6HO paboThl, ®DOopMBI TEKY-
n/n i e e- | HHUX | BKJ/IIOUas CAMOCTOSITENbHYIO paboTy 00yUaroyXcs , IpakTHue- | [1er0 KOHTPOJIS
Juc- | M | Tro |Tmpak- CKY0 TIOAFOTOBKY Y TPY/A0eMKOCTh yCI1eBaeMOCTH;
UWATI | e | Ya | THue- (B uacax) dopma
WHBI/ | C | CO | CcKag TIPOMEXXYTOU-
KonTakTHas pabora npernogasatesnsi ¢ obyuatoimu- | CamocTosi- .
TeMbl | T B | TOATO HOU aTTecTa-
MHCS Te/bHast
p TOBKa LUH
pabota
00y- Jlekuyu CemuHapckue | KoHcynbranmu (no cemecm-




YaroI] /TIpaKTHYecKre pam)
UXCs /nabopaTopHbIe
3aHATUA
1 1-22 216 68 50 68 62 [TpakTnye-
CKOe  3ajia-
HHe; 5K3aMe-
Hal[MOHHbIe
3a/lauu
Nroro: 216 68 50 68 62

4.2. I1naH BHeayJUTOPHOI CaMOCTOATE/IbHOI Pad0Thl 00y4YarOIIMXCS M0 AUCHUIIHHE

Cemectp HasBanue CamocTrosTenbHasi pabota obyuaroruxcsi | OrjeHouHOe | YueOHO-
aszena CpesiCTBO MeTo/uue-
pasjiena, Bup  camo- Cpoku  BbI-| Tpymo- PEA A 6
TeMbI o K ne-
€ CTOSATeJIbHOM | [I0JTHEHUS eMKCTb CKOE obeche
yeHue CcaMo-
paboThI (uac.) -
CTOSITeJIbHOM
paboThI
5 Tema 1-22 | 3ajanue B [Tocne mpoii- 62 HemMoHcTpa- |WcTounnku w3
BUJe 337124 JEeHHBIX TeM [sI TOTOBBIX | OCHOBHOH U /I0-
peleHui TIOJTHATE/TbHOU

JIUTEpaTyphbl 0
TeMe TMpaKThuye-
CKUX 3aHSTHH;
O6pa3oBarenb-
pecypchl,
JIO-CTYTIHBIE TI0

HbIe

JIOTUHY ¥ Tapo-
JII0, TIpeJOCTaB-
jgsemMblM  Hayu-
HOW Gubnuore-
Koii UT'Y.

4.3. Cojiep>kanue y4eOHOro MaTepuasia

Pazgen 1

Tema 1. DHeprusi ¥ UMITYJIbC CBETOBbIX KBaHTOB. ['mmote3a Ilnanka. Dddexkr Komnrona. [1nockas

BosiHa [le-Bpoiinis, eé dhusnueckuii cMbic. KoMIITOHOBCKasi IJTMHA BOJTHBI U [jIMHA BOJIHBI [le-Bpoiis.

Oudpakiysi MUKpOUYaCTHL].

Tema 2. bopHOBCKasi UHTeprpeTalysi BOJHOBOM (QYHKUMU. [IpUHIMN Cyneprio3uiuu cocTosiHui. Pa3-

JI0)KeHHe TIPOU3BOJIBHOTO COCTOSIHUSA TI0 TUIOCKUM BosiHaMm [le-Bpoiins. ®usuueckuii cMbIca Ko3¢hdu-

LIMeHTOB pa3z/oxeHust. Popmanusm Iupaka.

Tema 3. dazoBoe IMMPOCTPAaHCTBO KBaHTOBOM crcTeMbl. COOTHOIIIEHHEe Heornpeae/J1eHHOCTH KOOpAu-

HATa-UMITYyJIbC. OHGHK&I SHeprur OCHOBHOI'O COCTOSAHHUA I'daPMOHHNYECKOI'0 OCLIM/IVIATOPAa U aTOMAa BO/0-

poja.



Tema 4. OnepaTopHbIii hopmMan3M KBaHTOBOK MexaHHUKH. CaMOCOTIpshKeHHbIe OTlepaTophl B THIbOep-
TOBOM TpOCTpaHCTBe. OmnepaTopbl KOODJWHATHI U UMITY/Ibca U MX coOCTBeHHbIe (yHKUMH. CpesnHee
3HaueHue 000N UHAMHUYeCKON BeMYMHBI B TIPOM3BOJILHOM COCTOSIHUM. OCHOBHBIE CBOMCTBa C00-
CTBeHHBIX (PYHKI[MH. Bblunc/ieHre BepOsSITHOCTel pe3yJ/bTaTOB W3MepeHUs] AMHAMUUeCKOW BeTMUMHbI
B IIPOM3BOJIBHOM COCTOSIHMM. Y CJIOBHe OZIHOBPEMEHHOM U3MePUMOCTH JMHaMUYeCKUX Be/TMUH.
Tema 5. TamunbToHHAaH cBOOOJHOM UacTUIlbl. BeckoHeuHoe BBIpOXKAEeHUe cocTostHui. O0001eHre Ha
C/lydyaid BHellHero mosisi. YpaBHeHue lllpeaunrepa. 'aMunbTOHMAH Kak reHepaTtop 3BOJIIOLMUA CH-
CTeMbl BO BpeMeHU. YpaBHEeHUe HenpepbIBHOCTU. [1710THOCTE ToKa. HopmupoBKa 1iockux BoH. Cra-
LMoHapHble cocrosHudA. CrauuoHapHoe ypaBHeHue IllpenuHrepa. deHOMeHO/IOTMYECKOe OINUCaHKe
KBa3UCTaLlMOHAPHBIX COCTOSIHUM. EcTecTBeHHas IMpPUHA CIIeKTpaJbHbIX TUHUM U BPEMS )KU3HU.
Tema 6. OBosIOLMS OIepaTOpPOB BO BpemeHU. VIHTerpasibl ABKEHUS.

Paspen 2
Tema 7. KBaHTOBaHUe rapMOHMUYECKOro ocuu/uisTopa. IloBbliarolye M MOHWKAOLKMe OlepaTopsl.
OHepreTuyeckuii crieKTp. BomHOBasi GyHKLMS OCHOBHOTO COCTOSTHUS. MaTpUuHble 3/1eMeHThI orepa-
TOpa KOOP/UHATHI.
Tema 8. KBaHTOBaHVe MOMeHTa KO/IMYeCTBA JABMKEHUSI MeTO/I0M TMOBBILIAIIIUX U TOHMWKAKOLUX Olle-
paTopoB. Anrebpa MOMEHTOB KO/IMUeCTBa JABIKeHUs. Peanmusauys anreOps! B AuddepeHIinaTbHON 1
MaTpuyHOU opme. CoOCTBEHHBI MOMEHT KOJMuecTBa JBrKeHus (crivH) CrieKTphl KBaJpaTa MOMEH -
Ta u 3-eii npoekuyu. Co6cTBeHHbIe (HYHKLMK OPOUTAILHOTO MOMEHTa KOJIMYeCTBa JABUKEHUS.
Tema 9. Yactuila B cepruuecKu-ciMMeTpUUHOM T107ie. Pa3zesieHre TmiepeMeHHbIX. PaauanbHOe
ypaBHeHue Ilpeaunrepa. Knaccudukauys cocTosiHuil B chepuuecKU-CMMMETPUUHOM Tiojie. ATOM
BOJIOPO/ia, €ro CIeKTP M BOJIHOBasi ()yHKLMsSI OCHOBHOTO COCTOSIHMSL. BbIpoXk/eHue 3HepreTuuecKux
YPOBHEeH U ero rnpupoja. Toku B aToMax, MarHWTHbIA MOMEHT aToMa.
Tema 10. T'aMunbTOHMAH 3apsPKEHHOM YaCTWIlbl B TPOU3BOJBLHOM 3/IEKTPOMarHMTHOM Tiojie. ATOM
BO/ZIOPO/ia B MOCTOSIHHOM MarHUTHOM Mosie. BosHOBasi GyHKLMS M SHepreTHyeckuid criekTp. Yactuy-
HOEe CHATHUE BBIPOXK/eHUs.
Tema 11. KBaHTOBOE OMMCaHKE [IBYXaTOMHOM MOJIEKY/Ibl. TernnoeMKOCTb NPy pa3/UuHbIX TeMIepary-
pax.
Tema 12. [IBvwKeHHe UYacTULBl B TIePHOAMYECKOM Tiosie. TpaHC/IALMOHHAs WHBAapHUaHTHOCTb. Cob-
CTBeHHble (PYHKIMM U COOCTBEHHBbIE 3HAUeHWs OrepaTopa TPaHC/SLMH. 30HHAs CTPYKTypa CIeKTpa.
Paznoykenue criektpa Ha "He" U "Kpasix" 30HbI bpuiitosHa. Metoz "addhekTUBHOM MacchI'.

Pasgen 3
Tema 13. CriuH 3/1eKTpOHA. DKCIIepUMEHTa/IbHOe [10Ka3aTe/IbCTBO CYLLeCTBOBAHUSA CIIMHA 3JIEKTPOHa.
Oneparop crivHa. CriuHOBbIe QyHKLMKU. YpaBHeHue [laynu. [IBrykeHue CIiMHA B MOCTOSIHHOM M Tie-

PEMEHHOM MAI'HUTHBIX IOJIAX.



Tema 14. CrauvoHapHasi Teopysi Bo3mylueHHs. OcOOeHHOCTH W pas3fuuvsi B BBIPOXK/EHHOM U He-
BBIDOXKJEHHOM CJy4asix. [loApoOHbIM aHanM3 [JBYKPAaTHOTO BBIPOXKAEHUs. YacTUUHOe CHSATHe
BBIPOXK/|€HUSI.
Tema 15. HectaijmoHapHasi Teopusi BO3MYIlieHHs1. Pe3oHaHCHOe BO30ysKeHre CUCTEMBI.
Tema 16. Ilpocrerivie NpUMeHeHHsI TeOPUU BO3MYyILeHUs. AHrapMOHWYeCKHMM ocuuuiATop. Pac-
IIerIeHWe CTIeKTPaIbHBIX JTMHUM B 3/IEKTPUUECKOM U /1ab0OM MarHUTHOM TIOJISIX.
Tema 17. TloBesieHre BOTHOBBIX (PYHKI[MI Ha OOMBIIMX U MasblX pacCTosiHUsIX. [IpyurHa KBaHTOBA-
HUS1 SHEPIUU.

Paspen 4
Tema 18. TTocTaHOBKa 3a/lauv B TEOPUU CTOJKHOBEHU MUKpouacTul]. CBsi3b MeX/ly aMIIUTY0U pac-
CestTHUSI U aCUMITTOTUYECKMM TOBe/leHreM BOIHOBOU (pyHKLMU. CeueHue paccesiHusi. BopHOBCcKoe npu-
O/mKeHue il aMIUTUTY/Ibl pacCesiHusI.
Tema 19. PacueT aMIUIUTY/bl U CeUeHUs NIPU pacCessHUU Ha KYJIOHOBCKOM U FOKaBCKOM IIOTeHLIhajIax.
Tema 20. TouHasi Teopusi paccesiHvs. Pa3no)keHre aMIUIMTY/bl Ha MapLaibHble BOHbI. Pa3a paccesi-
HUs. Y CJIOBUe yNpyrod yHUTapHOCTH. OnTrueckasi Teopema. Mojiesib abCoJTFOTHO UePHOTO JIMCKa.
Tema 21. TIpoxok[eHWe 4YacTHI] Yepe3 IMOTeHIMa/IbHbIM Oapbep TyHHenbHBIA 3(derT. XomomHas
SMUCCHUSI MeTa/I/I0B. VIcue3HOBeHHe CeKTPa/IbHBIX JTMHUM B CUJIBHOM 371eKTPUUeCcKOM Tosie. Tpéxmep-
HBIH MOTeHLIMa/TbHbIN Oaphep KBa3ucTralyoHapHbie coCTOsiHUS. Teopusi paluOaKTUBHOTO pacmaja.
Tema 22. KuHeMaTHKa W3/yueHUs U TIOTJIOIIeHUs (OTOHA HeCTabWIbHBIM CBOOOJHBIM SIZIPOM.
OHeprusi OTjauM sijipa ¥ BK/aj ee B 3Hepruio (otoHa. Sapo B rose ocrpinsTopa. Oddekt Meccbays-
pa. ®akrop [ebas - Bannepa.

4.3.1. IlepeueHb CeMMHAPCKHUX, MPAKTUYECKUX 3aHATUH U /1a00paTOpPHBIX padoT

Ne Ne pa3gena u | HaumeHoBaHue ceMUHApOB, IIpak- | Tpyzo- OrneHOuHBIE dopMupyemMsble
TeMBbI IUC- THUYECKUX W 1ab0paToOpHBIX paboT eM- cpeACTBa KOMITeTEeHL[UU
L[UTIMHBI KOCTb

(uachn)
1 2 3 4 5 6
1. | Pasgen 1, I'unore3a [e-Bpotins, ruroTesa 2 | 3ajanue Ha OIlK-1
Tema 1 ITnanka ceMHUHape B BU/jle
3a/laum
2. | Pasgenl, Sddext Komnrona 2 | 3agaHue Ha OIIK-1
Tema 2 ceMHHape B BUJe
3a/aumn
3. | Paspen 1, Jla3epHast KOHBepCUs KaK MeXaHU3M 2 | 3apanue Ha OIIK-1
Tema 3 yckopeHusi (POTOHOB ceMUHape B BHJle
3a/jaumn
4. | Pasgen 1, MuHuMaseHbIe 3HaueHus (pa3oBoro 2 | 3amaHue Ha OIIK-1
Tema 4 obbema uactuibl. COOTHOILIEHHe ceMHUHape B BH/Je
Heorpe/ie/IeHHOCTel "KoopuHaTa- 3aZlaum
WMIYJIbC", "3Heprus-Bpems KU3HU"




5. OLeHKa 3HepruM OCHOBHOTO COCTO- 3amaHue Ha OIIK-1
SIHUSI U3 COOTHOLLIEHUS Heorpe/e- ceMHHape B BUJE
JIEHHOCTel /1 TMHeHHOro rap- 3aaumn
MOHHUYECKOT0 OCLIWJUIATOpa U aToMa
BOJ0pOJa
6. | Paspen 1, OrnepaTopsl JUHAMUYECKUX BeJIv- 3afaHue Ha OIlK-1
Tema 5 YWH B I'M/IbOEPTOBOM MPOCTPAHCTBE. cemMUHape B BUZie
CobcTBeHHbBIe (hYHKIMU U COO- 3aaumn
CTBeHHbIe 3HaueHus. VIx usnue-
CKUW CMBICTL.
7. KaHoHnueckuii KoOMMyTaTop "Koop- 3ajaHue Ha OIIK-1
JMHATa-UMMyJIbC" ceMHHape B BUJIE
3a/jaum
8. | Pazpen 1, YpaBHenue IlIpeguHrepa Ajist BoJi- 3afaHue Ha OIlK-1
Tema 6 HOBOH ¢yHKLMU. BopHOBCKasi UH- ceMHHape B BUJe
TeprpeTalys BOJIHOBON (hYHKIIUU. 3ajaun
CraiuoHapHOe ypaBHeHue
Ipenunrepa. @akropu3anus 3aBuy-
CHUMOCTH OT BpeMeHU U KOOD/IUHAT.
OHepreTUUECKUH CITIEKTP U BOJTHO-
Bble PYHKLIMU YaCTULIbI B
«TIOTeHIIMa/IbHOM siMe» C BecKoHeu-
HO BBICOKUMU «CTEHKAMU»
9. | Paspen 2, OHepreTUYeCKUW CrIeKTP U BOJIHO- 3amaHue Ha OIIK-1
Tema 7 Bble (DYHKI[MM YaCTULIbI B KOHEUHOM ceMUHape B BUJe
«TIOTeHL[MaJIbHOU siMe» 3a/aumn
10. OHepreTUYecKUil CrieKTp U BOJTHO- 3amaHue Ha OIIK-1
Bble PYHKIIMU YaCTULIBI B T10JTe ceMHHape B BUJe
roTeHyana Buga V(x)=-go(x) 3a/laumn
11. | Pasgen 2, OHepreTUyecKuii CrieKTp ¥ BOJTHO- 3afaHue Ha OIlK-1
Tema 8 Bble (DYHKIIMY YaCTHIIBI B TT0JTe ceMHHape B BUJE
roTeHIana Buga V(x)=-g(6(x+a)+ 3aaumn
§(x-a))
12. | Pa3gen 2, Op6UTanbHBIH MOMEHT 3amaHue Ha OIIK-1
Tema 9 CeMHUHape B BHJle
3a/laum
13. | Pasgen 2, AMIIMTyla paccesiHUs 3/IeKTPOHA 3afaHue Ha OIlK-1
Tema 10 Ha MPOTOHe B GOPHOBCKOM TIpU- ceMUHape B BUJe
OJIDKeHUH 3aJaun
14. AMIUIUTYla paccessHUs 3/1IeKTPOHA 3ajaHue Ha OIIK-1
Ha CJIOKHOM 371eKTPOHeNUTPaTbHOM ceMHHape B BUJe
aTome 3a/,aur
15. | Pasgen 2, ITpoxoskeHre yacTULbI yepes 3aZlaHyie Ha OIIK-1
Tema 11 MOTEHIUaNbHBIN 6apbep V(X)=- CeMHHape B BHJe
g6(x) 3a/]aun
16. | Pazgen 2, [TpoxoykeHre yacTULIbI yepe3 3aJiaHyie Ha OIIK-1
Tema 12 MOTeHI[Ma/TbHBIN Oapbep B BU/Ie ceMHHape B BUJe
«DOeCKOHEUHOU CTYTIeHM» 3a7aunt
17. ITpoxoykeHre yacTUlIbl Uyepe3 3afaHue Ha OIlK-1
MIPSIMOYTOJIbHBIN TTOTEHLUaTbHBIN ceMUHape B BUJie
Oapbep 3a71auM
18. | Pa3gen 3, JHepreTUUeCKUi CIIeKTP YaCTULIbI, 3asiaHue Ha OIlK-1
Tema 13 HaxoZsIielics B 1oJie TapMOHUYe- ceMHHape B BUJe
CKOT'0O OCLIW/IJIITOPA U B MIOCTOSIH- 3aauu
HOM 371eKTpUYECKOM 1oJIe
19. | Pasgen 3, BomnHoBbIe (hyHKIMM YaCTHUIIBI, Ha- 3amaHue Ha OIlK-1




Tema 14 XOJAILeNCs B T0JIe IMHEeHHOTO rap- ceMUHape B BUfle
MOHHYECKOT0 OCLJUISITOPA, COOT- 3azaunt
BETCTBYIOIHE BO30YKaeHussM n=1,2
20. | Pa3zpen 3, BosHOBBIE (YYHKIMU U SHEPreTHYe- 3amaHue Ha OIIK-1
Tema 15 CKUH CIIeKTP YaCTHULIbl, HAXO/sLIen- ceMUHape B BUJe
sl B 110716 IBYMEPHOT'0 TapMOHHYe- 3ajaun
CKOT'0 OCIIWIISITOPA
21. | Pazpgen 3, BonHoBble hyHKIIMY 1 9HEpreTHYe- 3amaHue Ha OIlK-1
Tema 16 CKUM CMeKTP YaCTULIbI, HAXOASILLeH- ceMHHape B BUJe
Cs1 B 110716 TPEXMEPHOT0 TapMOHHYe- 3a/aun
CKOT'0 OCLM/IISTOpA (Siipa B KpU-
CTasie)
22. | Paspen 3, OHepreTUUeCKUil CrieKTp aToMa 3amaHue Ha OIIK-1
Tema 17 BOZIOPO/ia B IOCTOSIHHOM MarHMuT- cemMUHape B BUZie
HOM T10J1e 3ajaur
23. | Pazpen 3, CnuH. Matpuuel [aynu 3amaHue Ha OIIK-1
Tema 18 ceMHHape B BUJE
3ajjaun
24. | Pazgen 4, M3MeHeHMne COCTOSIHUS CUCTEMBI 3afaHue Ha OIIK-1
Tema 19 0/ IefICTBMEM BHEILIHEro BO3MY- ceMHUHape B BUJe
LIeHUsT 3a/,aun
25. | Paspen 4, XonoHas 3MUCCHS 3/IEKTPOHOB U3 3asiaHue Ha OIlK-1
Tema 20 MeTasuia ceMUHape B BUJie
3a/jaun
26. | Paspen 4, OHeprus U31y4yeHrs U MOr/IOLLEeHNUs 3amaHue Ha OIIK-1
Tema 21 (hoToHa HeCTaOUIBHBIM CBOOOHBIM ceMUHape B BH/IE
SIPOM 3ajaur
27. | Pa3pen 4, Addekt Meccbayapa. @akTop [e- 3amaHue Ha OIlK-1
Tema 22 Bas-Bannepa CeMHUHape B BHJe
3a/jaun
4.3.2. I1;1an caMoCTOSITe/TILHOH PadoThI CTY/JeHTOB
No Tema Bupg, 3agaHue Pexomengy- | Konu-
He. CaMOCToiI- emMasi iurepa- | 4ecTBo
TeJIbHOM Typa 4acoB
paboThI
1 KsanTogBa- Bueaynu- | KBantoBanue bopHa - Hdenbsa B NcTounuku 5
Hue bopHa TOpHas, | AlUKe. Bblunc/ieHue craTucTuye- 13 OCHOBHOM
- ndens- pellieHWe | CKOW CyMMbI O/THOM CBOOOJHOM Y [IOTI0/THU-
Jla B ALIU- 3a7a4 YaCTHULIBL. TeJIbHOU JIU-
Ke. TepaTypskl 10
2 KBaHTOBa- Bueayau- | KBaHTOBaHMe MOMeHTa KOJiMyeCTBa | TeMe IpaKTH- 5
HUe MO- TOpHas, JBUKeHUS MeTOJOM MMOBBIIAIINX | YeCKUX 3aHs-
MeHTa pellleHVe | ¥ IOHWKAIOLIUX OIepaTopOB. THU;
Ko/mmye- 3ajau Anrebpa MOMEHTOB KO/TUUECTBa O6pa3zo-
CTBa nBKeHus. Peanmu3arniyst anreOphI B BaTeJibHbIe
JIBYDKEHUS nvddepeHIMabHON 1 MaTPUYHOM pecypchl, J10-
dopme. CoOCTBEHHBIN MOMEHT CTYyIIHBIE 110
KOJIMUeCTBa ABWKeHUs (CTTUH) JIOTUHY M Ta-
CrieKTpel KBajipaTa MOMeHTa U 3-eid | PO, Ipejio-
ripoekiyy. CoOCTBeHHbIE (BYHKIUH CTaBJ/IIeMbIM
opOUTa/ILHOTO MOMEHTA KOJTMUeCTBa Hayunou
JIBIDKEHMS. oub/moTeKon




3 KeanToBoe | Bneaygu- | KBaHTOBOe omMcaHue IByXaTOMHOU
ornvcaHue TOpHasi, | MOJIeKyJbl. Ternn0eMKOCTb Npy pas-
JByX- pellieHUe | JIMSIHBIX TeMIiepaTypax.
aTOMHOM 3a/1au
MOJIEKYJIBI.

4-5 | CrivH 2iek- | BHeaygu- | CrivH 3/1eKTpOHA. DKCIepUMEHTa/lb-
TPOHa. TOpHasl, | HOe Zl0Ka3aTe/bCTBO CyLecTBOBa-
pellieHWe | HUS CMKMHA 371eKTpoHa. Omneparop
3aja4 cnHa. CIMHOBBIE (PYHKLIWU.
YpaBuenue Ilaynu. [IsukeHue Criu-
Ha B [TIOCTOSIHHOM U IlepeMeHHOM
MarHMTHBIX TOJISIX.

6 CeueHnue Breaygu- | Pacuer aMIuiTyzibl ¥ ceueHUs IIpU

paccesiHUs TOpHasi, | paccesiHUM Ha KYJIOHOBCKOM U
pellleHMe | FOKaBCKOM IOTeHLaax.
33724

7-8 | Kunematu- | Bneayau- | KruHemaTvKa v3/iyuyeHuUs U TOTJI0-
Ka H3nyue- TOpHast, | meHus (OTOHA HecTaOUIBbHBIM
HUS U pellieHre | CBOOOJHBIM siipOM. DHeprusi OT/a-
TnorJole- 3aja4 UM si/ipa U BKJIa/[| ee B SHEePITUIO
Hust (oTo- ¢dotoHa. [lomniepoBckoe yiMpeHue
Ha nvuHul. OnipesiesieHKe TeMIiepaTypbl

3Be3J.

9 Teopus Breayau- | paccesmme B moe U (X) = GO(x)
paccesHus TOPHAA, | OfpaTuTh BHMMaHMe Ha MOBefeHHe

PELIEHNE | avmmTy 1 OTpaskeHHO# 1 MpowIe-
3ajad 111eid BOJIH MPU MPOJO/KeHUU pellie-
Husi B 06sacth E<O.

10 | KBantoBo- | BHeayau- | OmepaTopsl, CONpsDKEHHBIE K Orepa-
MexaHhue- TOpHasi, | TOpam
CKue orie- pelLlieHue A :i’é :ii,é :ma)x+hi
paTopbl 3a/a4 dx dx dx

11 CobOctBeH- | Bneaygu- A d
HbIe 3Haue- TOpIi,aﬂ, C =mox+ hd_

[nst onepaTopa X
HIA KBaH- PEIIEHME 1 pabiti coBeTBeHHble GyHKLIMM U
TOBO-MEXa- 3adad cobcTBeHHbIe 3HaueHus. [IpoBe-
HIHECKUX PUTB, UTO COOCTBEHHbIE 3HAUEHUS
oneparo- 5TOrO OrepaTopa MOryT ObITh
poB KOMII/IEKCHBIMH, a COOCTBEHHbIe
(GyHKLMY, OTBeuaroliye pa3/IuuHbIM
COOCTBEHHBIM 3HaueHUAM, HeoOs3a-
TeJIbHO OPTOrOHA/IbHBI.

12 OHeprus Bueayau- | OrnpefenuTs YPOBHU 3HepPruuv U
KBaHTOBO- TOpHasi, | BOJHOBbIe QYHKLIUH JJIs1 3apsDKeH-
MexaHuye- pellieHre | HOM /IJIs1 3apsKeHHOM YaCTULIbI B T10-
CKUX CH- 3ajau CTOSIHHOM U OZJHOPOJHOM MarHUT-
cTeM HOM T1071e. BbiIOpaTh BeKTOPHBIH

noteHian B Buge A = (0, xB,0).

UT'Y u Cro-
POHHMeE Caii-
TBI




13-14 | Yacrtuna B Breaygu- | CuuTas u3BeCTHbIM raMUIbTOHUAH
3J1eKTPO- TOpHas, | YaCTHULbl B 3/IeKTPOMArHUTHOM I10-
MarHWTHOM | pellleHVe | Jie, HAUTU a) BhIpaKeHue JIs Orle-
roJje 3afa4 paropa CKOpOCTH ‘7; 0) KoMMyTaIu-

OHHbIE COOTHOILIEHHS JJIs
KOMIIOHEHT CKOPOCTH; B) aHajior
ypaBHeHus1 HbrOTOHA.

15-16 | bopHoB- Breayau- | BbIUMCIUTL aMIUIMTYAy pacCessHUs
CKOe Tpu- TOpHasi, | Ha MPSIMOYTO/IbHOW MOTeHLMaTbHOW
OmkeHe periieHre | siMe B OOPHOBCKOM MPHUOIVKEHHUH.

3aja4
17 | Paccesnue | BHeayau- | Belumc/mTh aMIVIUTYLy pacCessHUsS
Ha TOpHasi, | B OOpPHOBCKOM MPUO/IKEHUH Ha
I10TEHIIHA- petenne | norennuane FOkaBa
sie FOkaBa 3az1a4 Ur) =(a/re "

4.4. METOI[I/I‘IECKI/IE YKd3dHUA M0 OpraHv3adlun CaMOCTOATE/IbHOM paﬁoTbI CTYAEHTOB

B pazgene 4.3.2 cTyAeHTaM [jisi CAMOCTOSITeJTbHOTO YIJIyOJIeHHOTO W3yueHUsl AUCLIUIUIMHBI (T1apa-
JIebHO C JIEKIWSIMU) TIPeJJIaraloTcsl 3a/jaud 0 M3ydaeMbIM pasfiesiaM U rpaguk WX HU3ydeHus.
[peanonaraeTcsi, UTO CTYAEHT CAMOCTOSITEJTbHO U3YUUT JIOTIOJIHUTe/IbHbIe raparpadbl 1o nmpoiieHHOM
TeMe, TIpeZCTaB/IeHHbIE B JIUTEpaType U3 T1. 5, a 3aTeM DPeIIXT TpeAJoKeHHbIe TeOMeTpHUUecKre 3a/1a-
yn. OLleHKa CaMOCTOSITeJIbHOW paboThl CTY/IeHTOB TPOBOJWTCS B BHJle KOHTPOJILHBIX OIPOCOB Ha
MPaKTUUYEeCKUX 3aHATHSX.

4.5. IlpuMepHas TeMaTHKa KyPCOBBIX PadoT (MpoeKToB) (IpH HA/TMYHH)

YueOHBIM I7IAaHOM He MpelyCMOTPEHO HalucaHWe KypCOBBIX paborT.

V. YuebHO-MeTouuecKoe 1 MH()OPMAIHOHHOE o0ecrieueHne JUCIHITAHBI:
a) mepeueHb JIMTepPaTypbl
OCHOBHasl TuTepaTtypa
1. Bann A. H. KBaHToBasi MexaHHKa B 3a/iauax : yueb.-metoz. mocobue / A. H. Bann, O. H. Con-
nareHko. — Ipkytck : U3g-so UT'Y, 2010. — 87 c. Hp A623906; duzmar 30856 (100 3k3.)
2. TlapmakoB A. H. BBefieHue B KBaHTOBYIO (M3HKY : yueb. mocobue [DnekTpoHHBIHM pecypc] / A.
H. TlapmakoB. — 3nektpoH. Bepcusi kKH. — CII6. : M3g-Bo Jlanw, [2010]. — 352 c. — (OBC
«Jlanb»). — Pexxum gocrtymna: http://e.lanbook.com/view/book/297/
JIOTIONTHUTe bHAs ITepaTypa
1. Bnoxunues [l. Y. OcHoBbl KBaHTOBOM MexaHukH / [1. V1. Bnoxunues. — 5-e u3g. — M. : Hayka,
1976. — 664 c. (Hp A 18193, 1 3k3.)
2. Jlanpay JI. [1. KBanToBast MexaHuKa : Teopetnueckas ¢usuka, Tom 111 / JI. [I. Jlaagay, E. M.

JIudpmwmi. — 5-e u3g. — M. : Hayka, 1989. — 767 c. (56 3k3.)


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

3. [HaebimoB A.C. KBaHTOBasi MexaHuKa : yue0. rmocobue zjisi CTy/l. YH-TOB U TeX. By30B / A. C.
IaebiioB. — 3-e u3g., crep. — CI16. : BXB-ITetepOypr, 2011. — 703 c. (Hd A626992, 1 3K3.)
4. Tamunkuii B.M. 3azauu 110 KBaHTOBOM MexaHUKe : yuel. rocobue ans ¢us. creir. By30B / B.
M. T'anmunkuii, b. M. Kapnakos, B. 1. KoraH. — 2-e u3z., nepepab. u gom. — M. : Hayka, 1992.
— 878 c. (ud A 505332, 1 3k3.)
5. Jlunkun I'. KBanToBasi Mexanuka. HoBblii oaxo/ K HeKOTOpbIM rpobsiemam / I, JIunkuH. — M.
: Mup, 1977. - 592 c. (o A 37855, 767271, o™ 767272, 3 3K3.)
6. Boym A. KBaHTOBasi MexaHMKa: OCHOBBI 1 rpuiokenust / A. boym. — M. : Mup, 1990. — 720 c.
(ud A 465010, 1 3K3.)
0) mepuoguUecKHre U3JaHUA
- HeT.
B) CIMCOK aBTOPCKHX METOAMYECKHX Pa3padoToK
- Bann A. H. KBaHToBass MexaHWKa B 3ajauax : yue0.-meToz. mocobwe / A. H. Bann, O. H.
Conpgarenko. — pkyTck : M3a-so UT'Y, 2010. — 87 c. .
r) 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE M MTOMCKOBBIE CHCTEMBI

http://library.isu.ru/ - Hayunasi 6ubmioreka UI'Y;

O6pa3oBaresibHble PeCYpChl, AOCTYIHBIE TI0 JIOTWHY W TIApPOJI0, TpeAocTaBisseMbiM HayuHoi
6ubsnmorekoit UT'Y:

https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3BC «/3aaTenbcTBO «JIaHbY;
http://rucont.ru - 9BC «PyKoHT» - Me)KOTpacyieBast HayuHasi OMbMoTeKa, coepskalriasi orud-
pOBaHHbIe KHUTH, TIepUOIUUeCKre U3/IaHUs U OT/e/IbHbIe CTaTbU 110 BCEM OTpac/isiM 3HaHWM, a
Tak)Xe ayJuo-, BUleo-, MyJbTiuMera coT U MHOTOe JIpYTOeE;
http://ibooks.ru/ - DBC «ANOyKC»- UHTEPHET peCcypchl B CBOOOZHOM JIOCTYTIE.

VI. MaTtepuaibHO-TeXHHUYECKoe o0ecreueHre AUCIHUILTHHBI

YuebOHasi ayIUTOpUS JIJIs1 TIPOBe/IeHUs 3aHATUN. [/ MpoBefieHUst 3aHATHH JIEKIIMOHHOTO THIIA B
KauecTBe /IeMOHCTPALMIOHHOTO 00OPY/I0BAHUS WCIIO/B3yeTCs MesioBasi Jocka. HarnsimHocTs obecrie-
UYMBaeTCsl MyTeM H300pakeHUsT CXeM, AuarpaMMm U (GOpMysa C TIOMOIbI0 Mesa. Vcrmonb3oBaHue
17100a/1bHOM KOMTIBIOTEPHOM CeTH T03BOJIsIeT 00eCrieunTh AOCTYITHOCTh IHTepHeT-pecypcoB U peasu-
30BaTh CaMOCTOSITEeIbHYI0 PaboTy cTyeHTOB. Ha /IeKIMsIX MOTYT MCTOMb30BaThCsl MY/IbTUMEJUIHbIE
CpeiCTBa: MPOEKTOP, NMepPeHOCHOM 3KpaH, HOyTOYK. Ha (akybTeTe MMeeTcsi KOMITbIOTepU3UPOBaHHAsT
ayauTOpuUsi, TIpefHa3HaueHHasi [jii CaMOCTOSITe/IbHON pPaboThl, C HEOTPaHHUUEHHBIM JJOCTYIIOM B VH-
TepHeT.

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

VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH

3ajauy M3/10’KeHUs1 U U3yueHusl AUCLIMILIMHBI Peau3yroTCs B C/IeAYOLKX opMax JesiTeJIbHOCTH:
JIeKIUY, HalleJIeHHbIe Ha ToJyueHre HeoOXoqumol WH(OpMAI[uH, U ee UCIO/Ib30BaHUe TPU



pelieHrHr MPAKTUYeCKHX 3a/au;

MPpakKTUUeCKHE 3daHATHSA, HallpdB/IEHHbBIE HAd dKTHBW3adLIUIO M03HABATe/IbHOMN AeATe/IbHOCTHU CTYy-
AEHTOB 1 HpI/IO6p6TeHI/IH HWMHU HABBIKOB peIIEeHUS MPAKTUYECKUX U HpO6]I€MHbIX 3a/1a4,
KOHCYJ/IbTalJUKX —€XKeHeJe/IbHO /I BCeX >KeJIdIHUX CTYAE€HTOB;

CadMOCTOATE/IbHasA BHEAYAUTODHAA pa60Ta HallpaBJ/IeHa Hd HpI/IO6peTeHI/Ie HaBBIKOB CaMOCTO4-
TeJIbHOI'O pelIeHus 3a4a4 110 JUCLUITINHE,

TEKyH_[I/Iﬁ KOHTPO/JIb 3a AeATe/JIbHOCTBI0 CTYJEHTOB OCYIIECTB/IAETCA Hd JIEKHUOHHBIX U TPAKTH -
UeCKHX 3aHATUAX B XO[e CaMOCTOATE/IbHOT'O pelieHud 3a/ida4, B TOM 4UKrcC/ie y JOCKH.

VIII. OneHouHble MaTepHasbl AJiA TeKyIero KOHTPOJ/isl U NPOMe)XXyTOYHO! aTTecTaliu
@DOoH/| OLIEHOUHBIX CPeJCTB Mpe/iCTaB/eH B IPUIOKEHUH.

8.1. OueHouUHbBIE Cpe/CTBA /IJIsi BXOAHOTO KOHTPOJIS: He TpeOyroTCs.
8.2. OLieHOUHbIE Cpe/ICTBA TeKYILlero KOHTPOJIS - KOHTPOJ/IbHbIE paboThl 1 cobecesjoBaHue.

AeMOHCleaQHOHHLIﬁ BdpDUAHT KOHT[)OHBHOﬁ [2{:16OTLI

—_ - x?/2a°
3agaua 1. Beruuciure Wi(x,t) JUISL 71719 BOJIHOBOT'O T1akeTa P(x,1) =Ae .

3ajava 2. Vcronb3ysl pe3ynbTaT MNpefblAyIled 3aJaud, HauTU U3MeHeHWe IIMPUHBI IaKeTa Co
BpeMeHeM.
ITpumepsI BonpocoB j/isi cobece/[0BaHUS

OnucaTh orepaTopHbI (opMan3M KBaHTOBON MeXaHUKH.
[laTb onpesiesieHNe CaMOCOTIPSPKEHHBIX OTIepaTOpPOB B T'M/IbOEPTOBOM ITPOCTPAHCTBE.
Yka3aTh OCHOBHbIE CBOMCTBA COOCTBEHHBIX (DYHKITHA.
BbluncrieHre BepoSTHOCTEN pe3y/bTaTOB M3MepeHUsl JMHaMUUYeCKOW BelTMUUHBI B TIPOU3BOJIb-
HOM COCTOSIHUU.
YcoBre 0JHOBpeMeHHOW U3MepHMOCTH JMHAMUYEeCKUX BeTMYMH.
BBecTu orepaTopbl KOOPAWHATHI U UMITYJIbCA U UX COOCTBeHHbIE (PYHKIMU. YKa3aTh OT/IHUMS
KOOP/IMHAaTHOTO Y UMITYJ/IbCHOTO TIpe/iCTaB/IeHusI.
8.3. OueHouHble cpe/iCTBa /151 TPOMEKYTOUHOM aTTeCcTaljuu
dopma npoBeieHNs] TPOMEXXYTOYHOM aTTecTaljui — 3K3aMeH.

IIpuMepHBbIi NepeyeHb BOMPOCOB U 3a/JaHUM K K3aMeHY

1. DHeprus ¥ UMITYJILC CBETOBBIX KBAaHTOB. ['unoTe3a Ilnanka. Dddekt KomroHa. Ilnockas BomHa [le-
Bpoiins, eé dusmueckuii cmbici. KOMTOHOBCKast [ilMHA BOJIHBI U JiTMHa BoJiHbI [le-bpoiins. [du-
(dpakLys MUKPOUYaCTHLI.

2. BopHOBCKast MHTepIIpeTalysi BOJIHOBON (GyHKIMU. [IpUHIIUTT CyTIeprosuliui CoCTosTHUM. Pasoxke-
HUe TIPOM3BOJILHOT'O COCTOSIHUS 10 TJIOCKUM BoJsiHaM [le-Bpoiinsa. ®usnueckuii cMbIca KO3(phuiy-
eHTOB passioxkeHus. Popmanusm /[Jupaka.

3. ®a30Boe TIPOCTPAHCTBO KBAHTOBOW cHcTeMbl. COOTHOIIIEHWE HEeOTIpe/|e/IeHHOCTH KOOpZMHATa-
uMIyJibC. OLleHKa Hepruyd OCHOBHOT'O COCTOSIHUSI TApMOHMUECKOTO0 OCLW/IISITOpa M aroma BOZO-
poja.

4. OnepaTopHbIi (hopMam3M KBaHTOBOW MeXaHUKH. CaMOCOMpPsKeHHbIe O1epaTopbl B THILOEPTOBOM
nipoctpaHcTBe. OrepaTopbl KOOPAWHATHI M UMITY/IbCa U UX COOCTBeHHbIe pyHKLMU. CpeiHee 3Haue-
HUe 000N AMHAMUUeCKOW BeJMYMHBI B TPOU3BOJBHOM COCTOSIHUK. OCHOBHBIE CBOWCTBa C00-



cTBeHHbIX (DyHKI[MI. BburicieHre BeposTHOCTel pe3y/bTaTOB U3MepeHus JUHaMUUeCKOW BeTnum-
HbI B [IPOM3BOJILHOM COCTOSIHMU. Y CJIOBHE OJJHOBPEMEHHOW U3MEePUMOCTH AMHAMUYECKUX BeJIMYMH

5. NamunbTOHMaH cBOOOHOM YacTulbl. beckoHeuHOe BBIpOXKIeHHe cocTosiHUNA. O600IeHre Ha CITy-
yai BHellIHero noJjisi. Y paBHeHue lllpenvHrepa. 'aMUIbTOHMAH KakK reHepaTop 3BOJIFOLUU CUCTeMBbI
BO BpeMeHU. YpaBHeHHe HerpepblBHOCTU. [IoTHOCTH TOKAa. HOpMHpoBKa miockux BosiH. CTarnuo-
HapHble cocTosHuA. CrauuoHapHoe ypaBHeHue IllpenuHrepa. deHOMeHOJ/IOTMUYECKOe OIvCaHue
KBa3WCTAaLMOHAPHBIX COCTOSTHUM. ECcTecTBeHHast IIMpHHA CIIeKTPaIbHbIX JIMHUN U BpeMsl JKU3HU.

6. DBosOLMS OTIEPAaTOPOB BO BpeMeHH. VIHTerpasibl ABWKEHUS.

7. KBaHTOBaHMe TapMOHUUECKOT0 ocLi/uisiTopa. [ToBbIlIarolie U MOHWKAOILe OrepaTopbl. JHepre-
TUYEeCKUM crieKTp. BosHOBasi ¢yHKIMSI OCHOBHOTO COCTOSIHUSI. MaTpHUuHble 371eMeHThbI orepaTopa
KOOp/JMHATHI.

8. KBaHTOBaHMe MOMEHTA KOJIMYECTBA JIBM)KEHHSI METO/IOM TMOBBILIAIOLIMX M MOHWKAIOIUX OTepaTo-
poB. Anrebpa MOMEHTOB KOJIMUECTBa [BWKeHHUs. Peanu3aiys anre6pol B AuddepeHipaibHON U
MaTpuyHOU (hopme. CoOCTBEHHBII MOMEHT KoyinuecTBa /BKeHUs (criiH) CrieKTphbl KBaJpaTa MO-
MeHTa U 3-eii ipoekiu. CobcTBeHHbIe QYHKIMYA OpOUTAILHOTO MOMEHTA KOJTMUeCTBa JBUYKEeHUS.

9. Yactuija B chepruecku-ciMMeTpUUHOM rosie. PasfiesieHre mepeMeHHBIX. PajivasibHOe ypaBHeHUe
Ipenunrepa. Knaccudukarusi coctossHul B chepruecKu-CHMMETPUUHOM 1osie. ATOM BOZOPO/a,
€ro CHeKTp U BOJTHOBas (PYHKLMSI OCHOBHOT'O COCTOSIHUSL. BbIpOXK/ieHre SHepreTUueCcKux ypoBHEN 1
€ro nNpypoja.

10. 'aMuibTOHMAH 3apsDKeHHOM YaCTHUIIbI B TIPOM3BOJIBHOM 3/7IEKTPOMAarHUTHOM I1oJie. ATOM BOZOpO/ia
B NIOCTOSTHHOM MarHWTHOM rosie. BonmHoBasi GyHKIMS U SHepreTUueckuii criektp. YacTuyHoe CHsI-
TH€ BbIPOXKEHUSI.

11. KBaHTOBOE OMMCaHWe JBYXaTOMHOM MOJIEKY/IbI. TermoeMKOCTb TIPU pa3/iusiHbIX TeMIepaTypax.

12. IBv>keHre yacTUIbl B MMEPUOAWYECKOM rosie. TpaHC/IALMOHHAs WHBapUaHTHOCTh. CoOCTBeHHBIe
GbyHKUMY ¥ cCOOCTBeHHbIE 3HAUeHUsI orlepaTopa TPaHC/SIMUA. 30HHasi CTPYKTypa crieKTpa. Pasoxe-
HUe CrieKTpa Ha "fiHe" U «Kpasix» 30HbI bpuimtosHa. Meto «3¢ddeKTUBHON MacChI»

13. CriuH 3n1ekTpoHa. DKCMepuMeHTabHOe /J0Ka3aTebCTBO CYIIIeCTBOBAHUs CITUHA 37eKTpoHa. Ore-
parop crvHa. CrivHoBble (yHKLMM. YpaBHeHue [laynu. [IBukeHue CrvMHa B MOCTOSIHHOM U Tie-
pEMEHHOM MarHUTHBIX MOJISIX.

14. CraumonapHast Teopust Bo3MylijeHUst. HeBbIpDOXK/IeHHBIN CTyJai.

15. CraumoHapHast Teopyist BO3MYIIeHUsI. BBIDOXKIeHHBIN CTyuai.

16. HecraumonapHas Teopusi BO3MylljeHUsl. Pe30HaHCHBIN XapaKTep KBaHTOBBIX I1€PEX0/I0B.

17.TloBeneHre BOMHOBBIX (PYHKIMM Ha OOJBIIMX W MajbiX PACCTOSHUSX. [IpUunMHa KBaHTOBaHWS
SHEepPruHu.

18.TlocTaHOBKa 33/laul B TEOPUM CTOJKHOBEHWH MUKpO-4yacTHll. CBsi3b MeXX/y aMIUIUTY/I0N paccesi-
HUSl ¥ aCUMIITOTUYECKUM TOBeJleHneM BOIHOBOUM (QyHKLMU. CeueHue paccessHusi. BopHOBCKoe rpu-
O/KeHHe [J1s aMIUTUTY/IbI pacCesTHusI.

19. PacueT aMIuMTy /bl ¥ CeUeHHs TIPH PacCestHM Ha KYJIOHOBCKOM U FOKAaBCKOM TIOTeHIaIax.

20. AMruuTya paccesiHUsS 3apsDKEeHHOM YacTHIbI Ha CJIOXKHOM atome. @opmdakTop aToma.

21.TouHas Teopusi paccesiHUs. Pa3no)keHHe aMIUTUTY/bI Ha TlapijdaibHbie BOHBL. Pa3a paccessHUs.
YcnoBue ynipyroii yHutapHocTH. OnTrueckasi Teopema. Mogiesib abCOFOTHO UepPHOTO JIUCKa.

22.TIpoxoxkeHre YacTUl] yepe3 MOTeHL[Ma/lbHbI O6apbep TyHenbHbIM 3¢ dekT. XomogHass IMUCCHs
MeTanoB. VicuesHOBeHUe CIEKTPA/IbHBIX JIMHHAKA B CUJIBHOM 3/1€KTPUUYECKOM Tiosie. TpéxmepHbIid
TIOTeHI[Ua/IbHBINA Oapbep. KBa3ucTaloHapHbie COCTOsIHUS. Teopusi paIOKTUBHOTO pacraza.



23. KuHemaTtyKa U3y4yeHUs 1 TIOTJION[eHUss (DOTOHA HeCTaOW/IbHBIM CBOOOIHBIM SIZIPOM. DHEPIHsI OT-
Jlaud siipa U BK/aJ ee B SHeprtvio ¢oroHa. JlomiepoBckoe yiivMpeHue mavHUNA. OrmpezenieHue
TeMIlepaTyphbl 3Be3/,.

24. HectabuibHoe siipo B Tosie octuyuisitopa. Dddekr Meccbayspa. dakrop [lebast -Banepa.

25. KoHBepcus /1a3epHOTO U3/TyUueHUs TIPU PAaCCeSTHUM Ha OBICTPBIX 3/IEKTPOHAX.

26. KeantoBanve bopHa - H}enbza B siqyKke. BouncieHre cTaTUCTUYECKOH CYMMBI OZIHOM CBOOO/T-
HOI YaCTHULIbI.

3agaHusa:
1. Haliti usmeHeHue [I/TMHBI BOJIHBI ()OTOHA TIPY YIIPYTOM PacCesiHUM Ha MOKOSILeMCS 3/IeKTPOHe

(3bdexktT KomnToHa). [laTh UHTEPIIPETALIMIO SKCIIEPUMEHTAIbHBIX JAHHBIX, MOTyueHHbIX KOMITOHOM
B TIpoLjecce paccesiHusi GOTOHOB Ha MapaduHe.

2. Haiity n3meHeHue 5HepruM (pOTOHA MPHU YIPYrOM pacCesHUM Ha PeSITHBHUCTCKOM 3/1IeKTPOHe
Ha yroj 0 = 1 B paMKax runore3bl [11aHKa—3WHIITelHa.
3. Haittu Eq' pu Eq = 1, 2 eV (uH¢pakpacHblii 1a3ep Ha HeoAUMOBOM cTekse), Ep = 46 GeV

(yckoputens SLAC, onbiThl 10 HesmuHeliHOMY 3¢ dekty KomnToHa, 1996 r.) um Eq =1, 2 eV, Ep =5
GeV (yckoputens BIIII1-4M, onbIThl MO paciiervieHuto ¢oToHa B nose sapa, 1997 r.).

4. [Touemy cBOOO/HBII 3/IEKTPOH HE MOXKET MOTJIOTUTh UM U3MyuuTh HOoTOH. HaliT sHepreTuue-
CKWI CITeKTP W3/TyueHust abCOTFOTHO YepPHOTO TeJla, UCTI0b3yst cooTHomeHus [1nanka: E = pc u p =~Kk,
rae k = 21/A — BOIHOBOM BeKTOp, A — i/IiHa BOJIHBI (DOTOHA.

5. [Monarasi, uto AJs1 AMdpPaKLMK Ha KPUCTA/UTMYECKON pelleTKe IM0Je3HO UMeTb YaCTULbl C A ~
10—8 cm, HaiiTu sHepruto (hOTOHa, 371eKTPOHA U HEUTPOHA C IaHHOM JJIMHOW BOJTHBI.

6. Y IbTPaxonoAHBIMUA Ha3bIBalOTCS HEWTPOHBI, CKOPOCTh KOTOPbIX V < 1 m/c. HallTu ux [auHy
BO/HBI [e-Bpoiisis.

7. Bbruvciuth MaTpuuHbld 371eMeHT h~x|~pi, rge |~pi, |~Xi — COCTOSIHMSI C OIpejeleHHbIM
HMITY/TbCOM U OTpe/ie/IeHHOM KOOpWHATOW COOTBETCTBEHHO.

8. O1leHUTh U3 COOTHOLLIEHUS HeoTlpe/ie/IeHHOCTH SHepPryi0 OCHOBHOI'O COCTOSIHUSI UaCTHUL{bI B T10-
Jie OJHOMEPHOI'0 FapMOHUUECKOT'0 OCLI/IIATOPA.

9. OueHUTb M3 COOTHOILIEHHsI Heorpe/ie/IeHHOCTH SHEPryi0 OCHOBHOTO COCTOSIHUSI 37IeKTPOHA B
aToMe BOZIOpOJa.

10.  Haiitu paguyc CUIBHOTO B3aUMOZENCTBUsI, KOTOpoe 00yC/I0B/IeHO 0OMeHOM BUPTYalbHBIM Ti-
Me30HOM.

11. [Toka3aTh, UTO TIPOU3BOJILHBIN JIMHEHHBIN orlepaTop L. MOXKHO mpe/icTaBUTh B BUe L = A +iB ,
rae A u B — 3pMUTOBBI O1iepaTopel.

12. IokasaTb, uTo /s MoObIX orepatopoB A, B u C cripaBeaymBo Toxkaecteo[A, BC] = [A, B ]°C
+ B[A,C].

13. SIBnsieTcst /I orepaTop KOMITJIEKCHOTO COTIPSDKEHHS a) TMHENHBIM, 0) SPMUTOBBIM?

14. Ins orteparopa C , onpefesieHHOTO B TIpeAbIAYINel 3azaue, HAWTH COOCTBEeHHbIE (MYHKIIUU U
cobcTBeHHbIe 3HaueHMs. [IpoBepuTh, UTO COOCTBEHHBIE 3HAUEHHs STOTO OIepaTopa MOTYT ObITh
KOMITTEKCHBIMH, a COOCTBeHHbIe (YHKI[M, OTBeuarol[ie Pa3TMYHbIM COOCTBEHHBIM 3HAueHUsIM, He
00s13aTe/IbHO OPTOTOHA/IBHBI.

15. [Toka3aTh, 4TO COOCTBEHHBbIE (HYHKLIMM 3PMHUTOBOTO OIepaTopa OPTOrOHA/TBHBI MeXIy CO0O0MH,
eC/TM OHU COOTBETCTBYIOT Pa3/IMUHBIM COOCTBEHHBIM 3HAUEHUSIM.

16. [Toka3aThb, UTO COOCTBEHHBIE 3HAUEHHMSI 3PMUTOBOTO OTIepaTopa BCera eHCTBUTE bHBI.

17. IMoka3aTb, uTo BosHa [le-Bpolins He MPUHA/IEXKUT TUTEOEPTOBY MPOCTPAHCTRY.



18. Haiiti obmjee pemrenvie ypaBHenusi lllpeauHrepa s cBOOOAHOW uUacCTHIIBI M TOKa3aTh, UTO
OHO OeCKOHEUHO BBIPOXK/IEHO.

19. ITokasatb, YTO IJIOTHOCTH TOKA j [JI1 3JIEKTPOHA B OCHOBHOM COCTOSIHMM aTOMa BOZOpOJa paB-
Ha Hysr0. Crie/[CTBUEM 3TOTO (aKTa SBISeTCsS CTaOMIBHOCTb aTOMa BO/IOPO/ia B OCHOBHOM COCTOSTHHU.
OOBSICHUTD TIOYEMY.

20. Haliti sHepreTnyeckuii CieKTp 1 HOpPMUPOBaHHbIE BOJTHOBbIE (DYHKLIMU CBSI3aHHBIX COCTOSIHUM
yacTulbl B iosie V (x) =—g - 8(X), rje g — MoJo)KuTebHasi TOCTOSIHHAsI.

21. Hailitu cpejHue 3HaueHUs1 KWHETUUECKOUW Y MOTeHLMaIbHOW 3Hepruid. Beiuncints npoussese-
HUe HeomnpeZe/eHHOCTel KOOpAMHAThl U UMITy/ibca. KakoB BWJ, BOJTHOBOUM (DYHKLIMMA B UMITY/IbCHOM
TIpe/iCTaB/IeHUN?

22. Halitu sHepreTrueckyii CrieKTp U BOJIHOBbIe (DYHKLIMM YaCTHLIbI C 3aps0M € U MacCou m, Ha-
XOZALLeNcs B 10/1e TapMOHUYECKOr0 OCLIM/IZIITOPa U B ITOCTOSIHHOM 3JIeKTPUUYECKOM T1071e HarlpsDKeH -
HoCThO0 E. CunTtaTh BOJSHOBBIE (DYHKLIMU U CHEKTP JIMHEMHOT0 rapMOHMYECKOr0 OCLI/UIATOpPA 3a/aH-
HbIMU. JIBI)KeHre OJHOMepHoOe.

Pa3zpaboTunku:

ﬁ// / _ o11eHT Kadeipbl Teopetrueckori usvkyu  C.B. JIoBioB

K /// \V4

ITporpamma cocTaByieHa B cooTBeTCTBUM ¢ TpeboBaHusMu ®T'OC BO no HarpaB/eHHIO MO/TOTOB -
ki 11.03.04 DneKTpoHUKA U HAHO3J/IEKTPOHMKA.

[Iporpamma paccmoTpeHa Ha 3acejlaHUU Kagpegp_bl Teop_eTI/I‘leCKOI/I bU3MKH

«30» aBrycra 2021 r. &

IIpotokoa Ne 1 W.o. 3aB. Kadeapoii //’ / C.B. JloBLioB
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Hacrosmas mnporpaMMa He MOXKeT OBITH BOCHpPOHM3BeleHA HHM B Kakod ¢opme 0e3

NMpeJABapUTE/ILHOr0 MMCHMEHHOT0 pa3peleHus: KadeApbi-pa3padoTynKa NporpamMMai.
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