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1. Henu u 3axa4m JMCUMILUINHBI (MOAYJIfA):

B xonme u3yuenus aucuuruinHbl «KBaHTOBass MexaHHMKa» CTYACHTHl HM3y4alOT M OCBAaWBaIOT
OCHOBHBIC TIOHSTHS U METOJIBI KBAHTOBOW TEOPHH, CITOCOOBI TEOPETUUECKOTO OMUCAHUS, KOJIMUYECTBEH-
HOTO ¥ Ka4eCTBEHHOT'O aHaJM3a KBAaHTOBBIX MPOLIECCOB B CUCTEMAaX, COCTOAIINX M3 OAHOW WIIM MHOTHX
YacTHI], a TAKXKE B CUCTEMaX C HEONPEIECICHHBIM I MEHSIOIIUMCS YUCJIOM YaCTHII.

HuctunnuHa «KBaHTOBass MEXaHUKa» MPEACTABISIET COOON TEOPETUYECKYI0 OCHOBY ISl TO-
CJIMYIONINX Pa3/IesioB Kypca TeopeTHueckor (pu3nku. MaremMaTndeckoil 1 MeTOIuIecKor 06a3oi Kypca
SBIISIFOTCSL BCE pasfielibl Kypca MaTeMaTHKU U TEOPETHUECKOl (hM3UKH, H3yUeHHbIE CTY/IEHTaMHU K Hada-
a1y 5 cemecrpa.

B pesynbrare m3ydeHHs Kypca CTYJACHT MPHOOpeTaeT Kak (yHIaMEHTAIbHbIC 3HAHHS O TOA-
XO/1aX K OMHUCAHUIO KBAHTOBBIX CHCTEM, TaK U HABBIKH PEIICHUS KOHKPETHBIX KBAHTOBO-MEXaHUUECKUX
3a/ad.

Henu kypca

KBaHTOBas MeXaHUKa SIBISICTCS BAYKHON YaCThIO YHUBEPCAIBHOMN 0a3bl JIsl H3YyUCHHs OOIIETIPO -
(dheccHOHATBHBIX W CICIHAIBHBIX JUCIHUIUIMNH, BOOPY)KA€T BBIMMYCKHUKOB HEOOXOTWMBIMHU 3HAHHUSIMHU
JUISl peICHUs] HAyYHO-TEXHUYECKUX 3a7ad B TEOPETUUYECKUX U MPUKIATHBIX aCMEKTaX, 3HAKOMUT CTY -
JIEHTOB C HAyYHbIMU METO/IaMH MO3HAHUS, MO3BOJISIET HAYYUTh UX OTJIIMYATh TUIIOTE3y OT TEOPHUH, TEO-
PHIO OT SKCIIEPUMEHTA. JTa IUCIUILIMHA CIIOCOOCTBYET MPOBEJACHUIO JeMapKalli MEXy HayYHbIM U
AQHTHUHAYYHBIM TTOIXO0J0M B M3YYCHHH OKPY>KAIOIIETO MHUpPA, TO3BOJISAECT HAYYUTh CTPOUTH (U3HUECKHE
MOJIENIM TPOUCXOJALIETO M yCTaHABIMBATh CBSI3b MEXAY SBJICHUSMH, NPHUBUBATH IOHWMAaHUE MPH-
YHHHO-CIICJICTBEHHOH CBSI3M MEXIy sBIeHUsAMU. OOnagasi JOrHUeCKOW CTPOMHOCTHIO M OMUPAsCh Ha
SKCIIEpUMEHTaIbHbIE (haKThl, AUCHUIUIMHA «KBaHTOBas MEXaHHUKay SIBISETCS UI€aTbHOM IS peleHuUs
9TOM 3a/1a49M, GOPMUPYS y CTYACHTOB TOUTHHHO HAYYHOE MHUPOBO33PEHUE.

Lenpto OCBOEHMSI Kypca KBAaHTOBOM MEXAaHHMKH SIBIIAETCS O3HAKOMJICHUE CTYIEHTOB C OCHOB-
HBIMH 3aKOHAMU COBPEMEHHOU (PU3UKHU U BOMOKHOCTSIMH UX TMIPUMEHEHUS MPHU PEIICHUHU 3a7ad, BO3-
HUKAIOIUX B UX MOCJIEIYIONIeH MpodeccHoHaNbHON AeSITeThHOCTH.

3ajgaum Kypca
- M3y4YeHHE 3aKOHOB KBAHTOBOM TEOPUU B UX B3aUMOCBS3H;

— (dhopMUpOBaHUE HABBIKOB IO MPUMEHEHHIO IMOJIOKEHU KBAHTOBOW TEOPUU K TPAMOTHOMY Hayd-
HOMY aHAJIU3y CUTYaIlMi, C KOTOPHIMHU MCCIIEIOBATENI0 TPUXOIUTCS CTAIKUBATHCS TIPU CO3TAHUH
HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHIA;

- (dbopMupoBaHue y CTYIEHTOB 3HAHUI OCHOB KBAaHTOBOI T€OPUU OMHMCAHUS OKPYKAIOIIETO MUPA;

— O3HAKOMJICHUC CTYACHTOB C I/ICTOpI/Ieﬁ U JTOTHUKOH pa3BUTUIA KBaHTOBOH MEXaHMKH M OCHOBHBIX €€

OTKPBITUH.



2. Mecto nucuuniuHbl B crpykrype OITOII:

HuctunnuHa «KBaHTOBas MEXaHWKa» BXOIUT B 0a30BYyr0 YacTh oOmieHaygHoro rukia OITOIT.

W3ydenue Kypca npernonaraeT HaJu4yue MOJyYeHHBIX Ha MpeblIylleM YpOBHE 00pa30BaHUS OCHOB-

HBIX 3HaHWM, YMEHUN U KOMIeTeHIHH o aucuuruinHaM «/uddepennmansusie ypaBHeHus», « Teope-

THYCCKasd MCXaHUKaA)), ((QHGKTI)O,Z[I/IHB.MI/IK&». I[I/ICI_[I/IHJ'II/IHa «KBaHTOBAs TCOpUS» NPCACTABIIACT coboit

TEOPETUYECKYI0 OCHOBY Ul TOCIEAYIONIMX pa3lelioB Kypca TeopeTrueckor ¢usukn «Pusmka

KOHACHCUPOBAHHOI'O COCTOSSHUSA), ((TepMOJII/IHaMI/IKa U CTaTUCTHUYCCKas1 (1)1/131/11(3)), «BBe)IeHI/Ie B KBaH-

TOBYIO TCOPHUIO IIOJIS», «KBanToBas TCOPUA U3TTYUCHUS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHMA IMCIUILIHHBI (MOLYJIA):

[Tpornecc n3yueHus QUCUUIUIAHBI (MOIYIs) HAIpaBiieH Ha (JOPMHUPOBAHUE CIIETYFOIIUX KOMIIETECHITHIA:

OIIK-3: cnocoOHOCTHIO HCIIOJIB30BATh
0a30Bble  TCOPETHYECKHE  3HAHUSA
(dbyHIaMEHTANBHBIX pa3ZesioB OOIICH U
TEOPETUYECKON (DU3UKU I PEIICHUS
npodeCcCHOHANBHBIX 33]1a4

3Hamb: OCHOBHBIEC 3aKOHBI KBAHTOBOM MEXaHUKH.
Ymems: QopmynupoBaTh OCHOBHBIC TPHHIIUIBI KBaH-
TOBOM TEOPHUH W MPUMEHSITh MX K PEIICHUIO KOHKPETHBIX
KBAHTOBO-MCXaHNYCCKHUX 3ada4.

Bnaoems: HaBbIKAMU PEIICHUS KBAHTOBO-MEXaHUYECKHUX
3aJ1ay.

IIK-1: cnocoOHOCTBIO HCHOJIB30BaTh
CHCTIAIM3UPOBAHHBIE 3HAHUA B
obrmact  (GU3MKH T OCBOCHHS
MPOQUIBHBIX PUINISCKUX TUCITUTLIAH

3namsp: OTIIMYME KBAHTOBOW TEOPUHU OT KIJIACCHUYECKOM;
OCHOBHBIE METO/Ibl PEIICHMs 3aj]ay, MPUMEHSIOIINECS B
KBaHTOBOW TEOPHH.

Ymems: pemarb OCHOBHbBIE YpaBHEHHsI KBAHTOBOM Mexa-
HUKH.

Bnaoems: mareMaTnyecKuM ammaparom, IPUMEHSIOIEM-
Cs B KBAHTOBO-MEXaHHUYECKOM IOIXOE.

4. O0beM IMCUUIIMHBI M BH/IbI Y4eOHOH padoThl

Bun yueOHoii padoTbI Bcero 4a- Cemectpbl

coB/3a- |5

YeTHBIX

eTMHHIL
AynuMTOpHbIe 3aHATHSA (BCero) 108/3 108
B tom unce: -
Jlexumu 54/1,5 54
[Tpaktuueckue 3anstus (I13) 54/1,5 54
KoHTposb camocTosITeIbHOM paboTh - -
CamocTosiTesibHAs paboTa (Bcero) 36/1 36
By npomexxyTodHOM arTectanuu (9K3aMeH) 36/1 36
KonrakTHas pabora (Bcero) 112/3,1 112
OO61mas Tpy10eMKOCTh Jachl 180 180

3a4ETHBIE EIUHULIBI 5 5




5. Conepxanue 1MCUMILTAHBI (MOLYJIA)

5.1. Conep:xkanue pa3iejioB U TeM JUCHUNIMHBI (MOTYJIs1)

Pasnen 1

Tema 1. DHeprusi U UMITYIIbC CBETOBBIX KBaHTOB. [ unoresa [lnanka. Dddext Komnrona. [Tnockas
BonHa [le-bpoiins, e€¢ pusnyeckuii cmpicn. KomntoHoBckas JyiMHa BOJIHBI M JUTMHA BOIHBI Jle-bpoitns.
Judpakiuss MUKpO4acTUL.

Tema 2. bopHOBCKass MHTEpIIpETallds BOJHOBON (yHKIMU. [I[pUHIMI Cyneprno3uiiuu COCTOSTHUM.
PaznoxxeHre NpoOU3BOIIBHOTO COCTOSHMSA IO IUIOCKMM BoiHaM Jle-bpoinsa. Pu3n4ecKuil CMBICH
ko3¢ purrenToB paznoxenus. opmanusm Jlupaka.

Tema 3. ®a30Bo€ MPOCTPAHCTBO KBAHTOBOM cUCTEMbI. COOTHOILIEHUE HEOTIPEIEIEHHOCTH KOOP I -
HaTa-uMIyibC. OLIEHKa SHEPTUH OCHOBHOT'O COCTOSIHHMSI TAPMOHUYECKOTO OCHMJUISITOPA U aToMa BOZO-
pona.

Tema 4. OneparopHblii hopMaIi3M KBAaHTOBOW MexaHUKH. CaMOCONPSKEHHBIE OTIEPaTOPhI B THITh-
OeproBoM mpocTpancTBe. OnepaTopbl KOOPIAWHATHL U UMITYJIbca U UX coOcTBeHHbIe pyHkmu. Cpennee
3HaYeHUE JII000N NTMHAMHYECKON BEIMYMHBI B MPOU3BOJIBHOM COCTOSHUU. OCHOBHBIE CBOMCTBA COO-
CTBEHHBIX (YHKIMIA. Boruricienne BeposSTHOCTEH pe3ylbTaTOB U3MEPEHHSI IMHAMUYECKON BETMYMHBI B
IIPOM3BOJIBHOM COCTOSIHUU. YCIIOBHE OJTHOBPEMEHHOM U3MEPUMOCTH TMHAMUYECKUX BEJTUYHH.

Tema 5. I'amunbToHHAH CBOOOIHOM yacTuilbl. beckoneuHoe BbIpokaeHne coctossHui. O6o01eHne
Ha ciy4yail BHEIIHero nojs. YpaBHenue lllpenunrepa. 'aMHiIbTOHMAH Kak reHEpaTop SBOJIOLUM CH-
CTEMBbI BO BpeMEHH. YpaBHEHUE HenpepblBHOCTU. [lmoTHOCTh ToKa. HOopMupoBka minockux BoaH. Cra-
uoHapHble coctosgHud. CranuoHapHoe ypaBHeHue lllpennnrepa. deHOMEHOIOTNYECKOE ONKCAHUE
KBa3UCTAIIMOHAPHBIX COCTOsIHUM. EcTecTBeHHAs MIMpPUHA CTIEKTPAbHBIX JIMHUN U BpEMS KU3HH.

Tema 6. DBoOIONMS OMIEPATOPOB BO BpEeMEHH. MIHTETpaibl JBUKEHUSI.

Pazpen 2

Tema 7. KBaHTOBaHME rapMOHHYECKOTO ocUMUIATOpa. [loBBIIAIONIME M MOHMXKAIOIINE OIEPATO-
pBL. DHEepreTU4ecKuii crekTp. BomHOBast GyHKIMS OCHOBHOTO COCTOSIHHS. MaTpuyHbIE 3JIEMEHTHI OT1e -
paTopa KOOpJINHATHI.

Tema 8. KBanTOBaHHE MOMEHTA KOJIMYECTBA JABMKEHHSI METOAOM MOBBIIIAIOMINX U MOHUKAIOIINUX
oreparopoB. AireOpa MOMEHTOB KOJIMYeCTBa JBMKeHUs. Peanuzanus anreOpsl B nuddepeHnanbHon
1 MatpuaHoi Gopme. CoOCTBEHHBI MOMEHT KoyimdecTBa JBMkKeHHS (crrH) CIIEKTphl KBajpara Mo-
MeHTa U 3-eif npoeknuu. CoocTBeHHbIE GYHKIIMA OPOUTAIIBHOIO MOMEHTA KOJIMYECTBA IBUKEHHUSI.

Tema 9. Yactuna B cepuiecku-ciMMETpUYHOM Tojie. Pasnenenue mepeMeHHbIX. PamuanbHoe
ypaBaenue lllpenunrepa. Knaccudukamusi coctosHuii B cPepUIECKU-CUMMETPUIHOM Tojie. ATOM
BOJIOPOJIa, €r0 CHEKTP M BOJHOBAas (DYHKIMSI OCHOBHOTO COCTOSIHUS. BBIpoXaeHHE SHEpreTHYecKHX

YpOBHEM U ero npupoaa. Toku B aToMax, MAarHUTHBIA MOMEHT aToMa.



Tema 10. T'amunpToOHMAH 3apsSKEHHON YaCTHULIBI B IPOM3BOJIIBHOM IEKTPOMAarHUTHOM I0JiEe. ATOM
BOJIOPO/Ia B IOCTOSSHHOM MAarHUTHOM Tojie. BormHoBast GyHKIUS M SHEpreTHIecKuid crekrp. Yactuanoe
CHSITHE BBIPOXKICHUS.

Tema 11. KBaHTOBOE ONHCAHME JIByXaTOMHOM MOJIEKYJNBI. T€MI0E€MKOCTh IPH Pa3IMYHBIX TEMIIE-
parypax.

Tema 12. J]IBuxeHUE YaCTUIIBI B MEPUOIUYECKOM moje. TpaHCIAIMOHHAas UHBApUAHTHOCTh. Co0-
CTBEHHBIE (DYHKIIMU M COOCTBEHHBIC 3HAYEHHUs OTepaTopa TPAHCIAIMH. 30HHAsI CTPYKTypa CIEKTpa.
Paznoxxenne ciektpa Ha "qHe" u "kpasx" 30HbI bpuutrosHa. Merton "a¢dekTuBHOM Macch'.

Paznen 3

Tema 13. CnivH 37€KTpOHA. DKCHIEPUMEHTAIBHOE JI0KA3aTEIbCTBO CYLIECTBOBAHUS CIIMHA JICK-
TpoHa. Omneparop cruHa. CriuHoBBIe ByHKIMU. YpaBHeHue [laymm. J[BmkeHue criiHa B TIOCTOSTHHOM M
MIEPEMEHHOM MAarHUTHBIX MOJSX.

Tema 14. CraumonapHasi TeopHs Bo3MmylieHusi. OCOOCHHOCTH U pa3iniMs B BHIPOXKJICHHOM U HeE-
BBIPOXKJEHHOM ciyvasx. IlogpoOHbI aHanM3 ABYKpaTHOTO BBIPOXKIEHHUS. YacTUUHOE CHATHE
BBIPOXKJICHUSI.

Tema 15. HectanmmonapHasi Teopusi Bo3MyIeHus. Pe3oHaHCHOE BO30YKI€eHHE CHCTEMBI.

Tema 16. IIpocTeiiine NpUMEHEHUSI TEOPUH BO3MYILIEHUS. AHFapMOHMUYECKUN ociuuLisaTop. Pac-
HIETIJICHUE CTIEKTPAJIbHBIX JIMHUH B 3JIEKTPUYECKOM U CJIA00M MarHUTHOM MOJISIX.

Tema 17. IloBeneHue BOJMHOBBIX (PyHKUUN Ha OONBLIMX M MaJbIX paccTosHusAX. [IpuunHa kBaHTO-
BaHUsS SHEPIUHU.

Paznen 4

Tema 18. TlocTaHOBKa 3a/1a4i B TEOPUU CTOJIKHOBEHUH MHMKpoudacTull. CBsi3b MEXIY aMIUIUTYI0MI
paccestHisl ¥ aCUMITOTHYECKUM TOBeJeHHeM BoilHOBOU (yHkiuu. CeueHue paccessHus. bopHoBCKoe
NPUOIKEHHE JTSI AMITTUTY/IbI PACCESTHHSL.

Tema 19. Pacuer aMIUIUTYZIbl U CEYEHUS IIPU PACCESIHUU HA KYJIOHOBCKOM M FOKaBCKOM IIOTEHIIHA-
nax.

Tema 20. TouHas Teopus paccessHus. PaznokeHne aMIUIUTY/IbI Ha MapiyaibHbie BoiaHbI. da3a pac-
cesiHUS. YCIOBHE ynpyroi yHUTapHOCTH. OnTHueckasi TeopeMa. Mojieinb a0COTI0THO YEPHOTO TUCKA.

Tema 21. TIpoxoxaeHue 4acTULl Yepe3 MOTeHUUaNbHbIH Oaphep TyHHENIbHbIN 3¢ dekT. XononHas
AMHCCHS METAIIOB. VIcue3HOBEHNE CIEKTPAIBHBIX JUHUM B CUIBHOM 3JIEKTpUYECKOM mone. Tpéxmep-
HBIN OTeHUMaNbHbIN Oapbep KBaszucTtanuonapHubsie cocTosiHus. Teopus paJloaKTUBHOTO pacmaja.

Tema 22. KunemaTtunka W3Ty4YeHHUS W TOMIOIICHUS (OTOHA HECTAOWIBHBIM CBOOOAHBIM SIPOM.
OHeprust OT/Iauy si/ipa M BKJIAJ] ee B dHepruo ¢poToHa. Sapo B none ocummisatopa. dpdexkt Meccbays -

pa. ®axrop Jlebas - Bamnepa.



5.2 Pa3zgesbl AUCHUIVIMHBI U MEXKIMCUMILIMHAPHBIE CBS3H ¢ o0ecneuynBaeMbIMHU (MOCJIEAy-
OIUMH) THCITHIIIMHAMUA

Ne | HaumenoBanue obecrieunBaemMbIX (TI0- Ne Ne paznenoB u TeM JaHHOW JUCLUIUIMHBL,
/1 | CIIEAYIOMINX) JUCLUIUINH HEOOXOMUMBIX Ul HU3y4eHUs OOecredrBaeMbIX
(mocyenyronmx) JTUCIUIIINH
1. | PensTuBHCTCKAasi KBAHTOBAs TEOPHUS 1 3 6 20
2. | BBeneHue B KBAHTOBYIO TEOPHIO MOJISI 14 15 16 18
3. | KBaHTOBas Teopus U3IyUEHUS 7 12 15
4. | KBanTOBas 2J€KTpOIMHAMUKA 19 20 21 22

5.3. Pa3nennbl 1 TeMbl AUCHHUILIMH U BUALI 3aHATHI

Ne i/m1 Pasznen Tema Bune! 3ausTrii B gacax
Jlexr. [Ipakr. CPC Bcero
1. Paszmen 1 Tema 1 2 2 - 4
2. Tema2 2 2 - 4
3. Tema 3 4 4 - 8
4. Tema 4 4 4 | 9
5. Tema 5 4 4 1 9
6. Tema 6 2 2 2 6
7. Paznen 2 Tema 7 4 4 2 10
8. Tema 8 4 4 2 10
9. Tema 9 2 2 2 6
10. Tema 10 2 2 2 6
11. Tema 11 2 2 2 6
12. Tema 12 2 2 2 6
13. Pasznen 3 Tema 13 2 2 2 6
14. Tema 14 2 2 2 6
15. Tema 15 2 2 2 6
16. Tema 16 2 2 2 6
17. Tema 17 2 2 2 6
18. Paznen 4 Tema 18 2 2 2 6
19. Tema 19 2 2 2 6
20. Tewma 20 2 2 2 6
21. Tema 21 2 2 2 6
22. Tema 22 2 2 2 6



6. IlepeyeHb CeMHUHAPCKUX, NPAKTHYECKUX 3aHATHI 1 J1a00pPaTOPHBIX padoT

Ne Neo pasnena u | HaumeHoBaHue ceMuHapoB, mpak- | Tpyno- OueHouHbIe dopmupy-
n/n TEMBI JTUC- THYECKUX U J1abOopaTopHBIX padboT em- cpezcTBa eMble KoMIIe-
LUTUIAHBI KOCTh TEHILIUU
(Momys) (dacer)
1 2 3 4 5 6
1. | Pazgenl, l'unotesa Jle-bpoiins, rumoresa 2 3ajaHue Ha OIIK-3 TIK-1
Tema 1 ITnanka CEMUHapE B BUJIE
3a/1a9m
2. | Pasmen 1, Oddext Kommrona 2 3amanve Ha OIIK-3 I1K-1
Tema 2 CeMUHape B BUJIE
3a/1a4u
3. Pazpen 1, JlazepHast KOHBepCHA KaK MEXaHU3M | 2 3amanue Ha OIIK-3 [IK-1
Tema 3 yckopeHus: (hOTOHOB CEeMHUHAape B BHUJIE
3a/1a4u
4. | Pazpen 1, MunumanbsHbIe 3HaueHus pazoBoro | 2 3amanne Ha OIIK-3 TIK-1
Tema 4 o0beMa yacTuilbl. COOTHOIICHUE CEeMUHape B BUIE
HEOTpEeeICHHOCTEH "KoopauHaTa- 3a/1a9u
uMnynbc", "SHepPrus-BpeMs KU3HT"
5. OreHkKa YHEPTUU OCHOBHOTO COCTO- | 2 3ananue Ha OIIK-3 I1K-1
SIHUASL U3 COOTHOIIICHUS HEOTIpeIe- CEeMHUHAape B BHUJIE
JICHHOCTEW JJ1s TMHEWHOIO rap- 3a7a4n
MOHHUYECKOTO OCITWILIATOPA U aTOMa
BOIOPOAA
6. Pazpen 1, Oneparopbl IMHAMUYECKUX BEJIH- 2 3agaHue Ha OIIK-3 IIK-1
Tema 5 YHH B THJIOEPTOBOM IIPOCTPAHCTBE. CEMMHAapE B BUJIE
CoOcTBeHHbIC (YHKIIUU U COO- 3a/1a4u
CTBeHHBIe 3Ha4eHus1. 1x ¢puznde-
CKHUH CMBICIL.
7. Kanonngeckuii kommyTtatop "koop- | 2 3amaHve Ha OIIK-3 I1K-1
JTUHATA-UMITYJIbC" CEMUHapE B BUC
3a/1a4u
8. Pazpen 1, VYpaBuenue Ulpenunrepa ans Boiu- 2 3amanue Ha OIIK-3 [IK-1
Tema 6 HOBOI1 (hyHKIMK. BopHOBCKAast HH- CEMMHAapE B BUJIE
TeprpeTalus BOJIHOBOH (PyHKIUH. 3a/1a4u
CrammoHapHOe ypaBHEHHE
IIpenunrepa. ®akropusanys 3aBu-
CUMOCTH OT BPEMEHH U KOOPJIUHAT.
DHEPreTUYeCKUii CIIeKTP U BOJIHO-
Bble (PYHKITH YaCTHIIEI B
TIOTEHITHABHON SIME» ¢ OECKOHEU-
HO BBICOKMMHM «CTCHKaAMU)
9. Pazpgen 2, OHEpPreTUYeCKUil CIeKTp U BOJIHO- 2 3amanue Ha OIIK-3 [IK-1
Tema 7 Bble (DYHKITMH YaCTHIII B KOHEYHOM CEMHUHApe B BHJIE
«IOTEHIMAILHOU sIME» 3a71a4u
10. OHepreTHYeCKui CeKTp U BOJIHO- 2 3amaHue Ha OIIK-3 IIK-1
BbI¢ (DYHKITMH YaCTHUIII B TIOJIC CEeMUHape B BUIE
noTeHnpana Buaa V(x)=-go(x) 3a/1a9u
11. | Pazmen 2, DHEPreTUYECKUid CIIEKTP U BOJHO- 2 3ananuve Ha OIIK-3 I1K-1
Tema 8 BbI¢ (DYHKIMM YaCTHUIIBI B TIOJIC CEMUHapE B BUJIC
noreHmana Buaa V(x)=-g(d(x+a)+ 3a1a9u
d(x-a))
12. | Pa3znmen 2, OpOuTtansHBII MOMEHT 2 3aganue Ha OIIK-3 IIK-1
Tema 9 CEMUHape B BUIE
3a/1a4u




13. | Pazmen 2, AMILTUTYIa paccestHus DJICKTPOHA 3aganue Ha OIIK-3 IIK-1
Tema 10 Ha TIPOTOHE B OOPHOBCKOM TpHU- CEMUHapE B BUC
OMIKEHUH 3a1a9m
14. AMITTUTYIa paccessHus JICKTPOHA 3amaHve Ha OIIK-3 IIK-1
Ha CJIOKHOM DJIEKTPOHEUTPATHHOM CEMUHapE B BUJIC
aroMe 3a/1a9mn
15. | Paznen 2, IIpoxoskeHne YacTUllbl Yepes 3aganne Ha OIIK-3 TIK-1
Tema 11 MTOTCHIMANBHEIN Oaprep V(X)=- CEMUHApE B BUC
20(x) 3aJ1a4u
16. | Paznmen 2, [IpoxoxxieHne yacThlibl Yepes 3aganue Ha OIIK-3 IIK-1
Tema 12 MMOTEHIIUAITLHBINA Oaphep B BUE CEMUHape B BUIE
«OECKOHEUHOU CTYIIECHNY 3a/1a4u
17. [IpoxoxaeHne yacTUllbl YEPE3 3ananue Ha OIIK-3 I1K-1
MPSIMOYTOJILHBINA MOTEHITHATBLHBIN CEMUHapE B BUC
Oapbeep 3a/1a9u
18. | Pazmen 3, DHEPreTUYECKUMA CIICKTP YaCTHIIHI, 3amaHue Ha OIIK-3 I1K-1
Tema 13 HaxOJSILIENCS B I10JIE TAPMOHUYE- CEMUHapE B BUJE
CKOTO OCIWJIISITOPA U B TIOCTOSTHHOM 3a/1aqu
AIIEKTPHUIECKOM TIOJIe
19. | Pazmen 3, BoiHOBBIE (hYHKITHM YacTHUIIEI, Ha- 3amaHve Ha OIIK-3 I1K-1
Tema 14 XONAILIEHCS B MOJIe TUHEHHOTO Tap- CEMUHApE B BUC
MOHHUYECKOTO OCIIILISTOPA, COOT- 3a1a4u
BETCTBYIOIIHE BO30YKaeHHIM n=1,2
20. | Pazgen 3, BonHOBBIEe (D)YHKIIMU U SHEPreTHYE- 3ananuve Ha OIIK-3 I1K-1
Tema 15 CKHI1 CIIEKTP YaCTHULIbI, HAXOSAILEH- CEMHUHApE B BUJE
Csl B TIOJIe ABYMEPHOTO TapMOHNYE- 3a/1aqmn
CKOTO OCHMJIISITOPA
21. | Pazgen 3, BonHoBbIe (hyHKITMH M SHEpreTHYC- 3amaHve Ha OIIK-3 I1K-1
Tema 16 CKUM CIIEKTP YaCTULIbI, HAXOMASIICH- CEMHUHapE B BUJIE
Csl B IIOJIE TPEXMEPHOTO TapMOHHYE- 3a/1auu
CKOTO OCITWIIIATOpA (SApa B KPH-
cTaje)
22. | Pazgen 3, DHEPreTUYECKUii CIIeKTp aTomMa 3ananue Ha OIIK-3 I1K-1
Tema 17 BOJIOpPOJIa B IOCTOSSHHOM MarHMT- ceMHUHape B BUJIE
HOM T10JIe 3a/1a9mn
23. | Pazgen 3, Crma. Matpuns! aymm 3amaHve Ha OIIK-3 I1K-1
Tema 18 CEMUHape B BUIE
3a/1a9u
24. | Pazgen 4, H3MmeHeHne COCTOSTHHUS CHCTEMBI 3amaHue Ha OIIK-3 TIK-1
Tema 19 10/ IECTBUEM BHEIIHETO BO3MY- CEMUHape B BUJIE
HICHHUS 3aJ1a4u
25. | Pazpen 4, XonoaHasi SMHCCHSI SIEKTPOHOB U3 3aganue Ha OIIK-3 IIK-1
Tema 20 MeTajuia CEMUHapE B BUJIC
3a/1a4u
26. | Paznen 4, DHeprust U3Ny4YeHHs U MOTIOIICHUS 3amanue Ha OIIK-3 TIK-1
Tema 21 (hoToHa HECTAOMIIEHBIM CBOOOIHBIM CEMHUHApE B BUC
SITIPOM 3a/1a9u
27. | Pa3nen 4, Oddexr Meccodayspa. dakrop Jle- 3amaHue Ha OIIK-3 IIK-1
Tema 22 bas-Bannepa CEMUHape B BUIE

3a1a4n




6.1. IL1an camocToATEIbHOI PA0OTHI CTYICHTOB

Ne Tema Bun 3ananue Pexomenny- | Konu-
HeL camMoCTos - emas JINTEpa- | YECTBO
TEIbHON Typa 4acoB
paboThl
1 KBanTOBa- Bueaynu- | KBantoBanue bopna - ndenbna B Hcrounnkun 2
Hue bopna TOpHas, | sUIMKe. Bpruncienue craTuctuye- U3 OCHOBHOM
- Uudens- peleHne | CKOM CyMMBI OJIHOM cBOOOAHOM U JIOTIOJTHU-
Ja B SIIIIU- 3a/1a4 YaCTHUIIBI. TEJIBHOM JIN-
Ke. TEpaTypsl 1O
2 KBanroBa- Bneaynu- | KBanToBaHne MOMEHTa KOJIMYECTBA | TEME IIPAKTH- 2
HUE MO- TOpHas, | JABMKEHUS METOJIOM IMOBBIIIAIOMUX | YECKHX 3aHs-
MEHTa pelIeHUe | U MOHMKAIOIINX ONEPaToOpOB. TUH;
KOJINYECTBA 3amaqd AnreOpa MOMEHTOB KOJIMYECTBA O6pa3zo-
JIBUKCHHUSI nBUKeHus. Peanmsarus anreOpsl B BaTeJIbHbIC
muddepeHnnanTbHON 1 MaTPUIHOMN pecypcehl, 10-
¢dopme. CoOCTBEHHBIA MOMEHT CTYITHBIC TIO
KosuecTBa aBwkKeHus (cruH) Criek- | JIOTMHY U Ia-
TpBI KBaJpara MOMEHTa U 3-ei pOJII0, IPENO-
npoekuuu. CoOCTBeHHbIE QYHKIIUU | CTaBIAEMBIM
OpOUTATLHOTO MOMEHTA KOTUYECTBA Hayunon
JIBUYKECHUS. OnbIMoTeKoi
3 | KeantoBoe | Bueaymu- | KantoBoe omucanue ayxaromuoit | HMI'Y u Cro- 2
ONHCaHue TOpHas, | MOJIEKYbl. TemI0eMKOCTh TpH pa3- | POHHUE cai-
ABYyX- pCIICHUC | JIMSHBIX TCMIICpATypax. ThI
ATOMHOU 3amau
MOJIEKYJIBI.
4-5 | CnuH anek- | Bueayau- | CnuH 31eKTpoHa. DKCIIEpUMEHTaIb- 4
TpOHa. TOpHasi, | HOE JOKa3aTelbCTBO CYLIECTBOBA-
pelieHue | HUS criuHA dekTpoHa. Oneparop
3aja4 cnuHa. CIMHOBBIE (DYHKIIUH.
VYpaBuenue [laynu. /[Brxkenue cnu-
Ha B TIOCTOSIHHOM U IIEPEMEHHOM
MarHUTHBIX MOJISIX.
6 | Ceuenue Bueaynu- | Pacuer aMIuIUTY/BI M cE€YEHUSI IPU 2
paccestHus TOpHas, | pacCesHUU Ha KYTOHOBCKOM U
pelieHre | FOKaBCKOM MOTEHIMAaX.
3aja4
7-8 | Kunemaru- Breaynu- | Kunemaruka usiiydeHus U MODIOLIE- 6
Ka U3Jyye- TopHas, | HUS (POTOHA HECTAOMIBHBIM CBO-
HUS U petieHue | GOTHBIM SAPOM. DHEPTHS OTAAYN
norionie- 3aj1a4 S7pa ¥ BKJIAJ] €€ B 3HEPrTHIO (PoTo-
Husa (oto- Ha. /lonepoBckoe ymupeHue Ju-
Ha Huil. OnpeneneHue TeMIeparypsl
3BE3.
9 | Teopust Bueaynu- | pyccegume B nome YY) = —-Go(x) _ 2
paccesTHii TOPHAL, | OfparnTe BHIMaHNE Ha TIOBEICHNUE
PCHICHUC | avmmaTy oTpaskeHHOM M TIpomIe-
3aja4u

IIeH BOJIH ITPH MPOJODKEHUH pele-
Hus B 00nacts E<O.




10 | KBanroBo- | Bneaynu- | Omneparopsl, CONpsKEHHBIE K ONepa- 2
MeXaHu4e- TOpHas, | TOpaMm
CKHE oI1e- elICHNE ~d 5 .d A d
P A== p=i% ¢ =mox+h™
paTopsbl 3a1a4 dx dx dx
11 | CobctBen- | Bueaymu- A d 2
Y C=mwx+h—
HBIE 3HaYe- TOpHas, ¢
Jns oneparopa
HUS KBaH- pemenue o
HATH COOCTBEHHBIE (DYHKIIUH U
TOBO-M€eXa- 3a1a4
coOcTBeHHbIe 3HaueHus. [1pose-
HUYECKUX
PUTh, YTO COOCTBEHHBIE 3HAUEHUS
oreparo-
3TOTO Oreparopa MOTyT ObITh
OB
P KOMIUIEKCHBIMH, 8 COOCTBEHHBIC
(YHKLMH, OTBEYAIOLINE Pa3TUYHBIM
COOCTBCHHBIM 3HAUYCHUIM, He0Os3a-
TEJBHO OPTOrOHAJIBHBI.
12 | Dueprus Bueaynu- | OnpenenuTs ypOBHH SHEPTUU U 2
KBAaHTOBO- TOpHas, | BOJHOBBIEC (YHKLUH JUIS 3apsHKEH-
MEXaHu4e- pelIeHre | HOM IS 3apsKEHHOM YacCTHUIBI B MO-
CKHX CH- 3a1a4 CTOSIHHOM U OJHOPOJAHOM MarHuT-
cTeM HOM 110J1e. BpIOparh BEKTOpPHBIi
noteHiman B Buae A = (0, xB,0).
13- | Yactuua B Bueaynu- | Cunrtast U3B€CTHBIM raMHJIBTOHUAH 4
14 | smextpo- TOpHas, | 4aCTULBI B NIEKTPOMAarHUTHOM I10-
MarHUTHOM | peElIeHUE | Jie, HAUTU a) BhIpaKEHUE AJIs OIle-
10JIC 3anad paropa ckopoctu v ; 6) KOMMyTalu-
OHHBIE COOTHOILIECHUS IS
KOMIIOHEHT CKOPOCTH; B) aHAJIOT
ypaBHeHus1 HproTOHA.
15- | bopHoB- Breaynu- | BeluucinuTh aMIUIMTYy pacCesHUs 4
16 | ckoe mpu- TOpHas, Ha MIPSAMOYTOJIBHOW MTOTEHIMAIBHON
OmxeHue peuieHue | siMme B OOPHOBCKOM NMPHOJINKEHUH.
3aja4
17 | Paccesnue Breaynu- | BeluuciIuTh aMIUIMTYy pacCesHUs B 2
Ha TOpHasi, | OOPHOBCKOM MPHUOIMKECHUHU Ha
noTCHIMNA- peUICHUC | yrorennmaie FOkaBa
ne FOkaBa 3amau U@r)y=(alr) el

6.2. MeTonuyeckue yKa3aHusi 10 OPraHM3alMi CaMOCTOSATEIbHOH PadoThl CTY1eHTOB

B pasnene 6.1. ctyneHTam 17 CaMOCTOATENBHOTO YITyOJIIEHHOTO M3y4eHHUs AUCUUILINHGI (Ta-
paJIENBHO C JICKIUSAMH) TPEAIaraloTcsl 3aadil M0 M3y4aeMbIM pas3ienaM U TpaduK HX HU3yYCHUS.
[Ipennonaraercs, 4YTo CTYAEHT CAaMOCTOSITEILHO U3YUYHT JIOTIOHUTEIbHBIE MTaparpadsl Mo MpoiiieHHOM
TeME, IIPEACTABIEHHBIE B JINTEPATYPE U3 II. §, a 3aT€M PELIUT MPEJIOKEHHbIE B II. 6.1 KBaHTOBO-MeXa -
Hudeckue 3aaaud. OneHKa camMOoCTOATEIbHONW padOThl CTYACHTOB MPOBOAUTCS B BHJIE KOHTPOJIBHBIX
ONPOCOB Ha MPAKTUYECKUX 3aHATHUSX.

7. IlpuMepHasi TeMATHKA KyPCOBBIX padoT (MPOEeKTOB) (IIPH HAJTUYUH)

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO HalMCaHHe KypCOBBIX padoT (IIPOEKTOB).



8. YuedHo-MeTonnueckoe u uHGpopManMoOHHOE o0ecniedyeHue TUCIUIIINHbI:

a) OCHOBHasl TuTepaTypa

1.

Bamn A. H. KBanToBas MmexaHuka B 3aaa4ax : y4e0.-metona. mocobue / A. H. Bamr, O. H. Con-
narenko. — Upkyrck : M3na-so UT'Y, 2010. — 87 c. adp A623906; puzmar 30856 (100 »x3.)

[TapmakoB A. H. Beenenue B kBaHTOBYIO (pr3uKy : y4ue0. mocobue [DnekTpoHHEIH pecype] / A.
H. IMapmakoB. — DnextpoH. Bepcus kH. — CII6. : U3n-Bo Jlawe, [2010]. — 352 c. — (OBC

«JIanpy). — Pexxum moctyma: http://e.lanbook.com/view/book/297/

0) 1OoMONIHUTENbHAs TUTEepaTypa

l.

bnoxunnes JI. 1. OcHoBbl kBaHTOBOW Mexanuku / [[. . brnoxunies. — 5-¢ u3n. — M. : Hayka,
1976. — 664 c. (up A 18193, 1 3k3.)

Jlanmay JI. JI. KBantoBas mexanuka : Teopetndeckast ¢pusuka, Tom 11 / JI. JI. Jlanmay, E. M.
JIudpmm. — 5-e u3n. — M. : Hayxka, 1989. — 767 c. (56 3k3.)

HasbiioB A.C. KBanToBass MexaHuka : y4e0. mocoOue i CTyA. YH-TOB U Tex. By3oB / A. C.
JaBbi0B. — 3-¢ u3na., crep. — CII6. : BXB-Iletepoypr, 2011. — 703 c. (udp A626992, 1 3k3.)
lannukuit B.M. 3agaun mo KBaHTOBO# MexaHHKe : yuel. mocobue i ¢us. crern. By30B / B. M.
lamnukuit, b. M. Kapuakos, B. U. Koran. — 2-e uzz., nepepab. u gon. — M. : Hayka, 1992. —
878 c. (HD A 505332, 1 7k3.)

Jlunkun I'. KBantoBas Mmexanuka. HoBbIil moaxos k HeKOTOpbsIM npoosemaM / I Jlunkun. — M. :
Mup, 1977. — 592 c. (ud A 37855, 767271, dm 767272, 3 7K3.)

boym A. KBanTOBass MexaHHKa: OCHOBHI U npuiiokeHus / A. boym. — M. : Mup, 1990. — 720 c.

(1 A 465010, 1 5x3.) Cbepero o T5 %Y &

"\

B) 0a3bl JaHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunas oubnmorexa UI'Y;

OO6pazoBarenbHbIE pecypchbl, NOCTYMHbBIE MO JIOTHHY W TMapoJio, MpenoctaBisieMbiM HaydHoii

ouommorexot UI'VY:

https://isu.bibliotech.ru/ - 943 «bubmmoTex»;

http://e.lanbook.com - DbC «3narenpcTBO «JIaHbY;

http://rucont.ru - 9bC «PykoHT» - MexoTpacieBasi HayyHas OMOIMOTEKa, coaeprkaiias orud-
pPOBaHHBIC KHUTH, IEPUOTUYECKHUE H3IAaHHUS M OTAEIbHBIC CTaThH MO0 BCEM OTPACIsIM 3HAHUH, a
TaKXe ayJ1o-, BUJe0-, MyIbTUMEeANa CO(PT U MHOTO€ APYroe;

http://ibooks.ru/ - DBC «A#OyKc»- HHTEPHET pecypchl B CBOOOTHOM JIOCTYTIE.


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

9. MarepuaJIbHO-TEXHHYECKOe o0ecneuyeHre JUCIHUIJIMHBI (MOTYJIs1):

VYyuebnas ayquTopust sl IpOBEACHUS 3aHsATHI. J[J1s poBeneHust 3aHATUN JTEKIIMOHHOTO THIIa B Ka-
YEeCTBE JEMOHCTPALIMOHHOTO 000PYI0BaHMsI UCIONb3YyeTCsl MeoBas 1ocka. HamsinHocTs obecnedrBa-
eTCsl IyTeM M300pa)XeHUs CXeM, AuarpamMm 1 GopMmys ¢ ToMoIIbpio Mena. Vcrnonb3oBaHue mo0aibHOM
KOMITBIOTEPHON CETH IMO3BOJIAET 00ECHEUnTh AOCTYNHOCTh MIHTEpHET-pecypcoB U peann3oBaTh CaMo-
CTOSITEJIBHYIO paboTy cTyAeHTOB. Ha JeKuusx MOryT HCIOJIb30BaThCsl MYJIBTUMEAMMHBIE CPEICTBA:
MIPOEKTOp, IEPEHOCHOM KpaH, HOYyTOyK. Ha dakynbsreTe uMeeTcs: KOMIbIOTEpU3UPOBAHHAS ayIUTOPHS,
MpeaHa3HaueHHas AJI CaMOCTOSTeNIbHOM paboThl, C HEOrPAaHUYEHHBIM J10CTYIIOM B MHTepHeT.

Marepuainsl: yueOHO-METOAUYECKHE MTOCOOUS, 3aJaHusl 7Sl ayAUTOPHON M CaMOCTOATEIbHOU pa-
OOTBI CTYJICHTOB.

10. O6pa3oBarebHbIC TEXHOJIOTHH:

33,[13‘-11/1 H3JIOKCHUSA U U3YUYCHHA OUCHUILIMHBI PCAJIN3YIOTCA B CJICAYIOIINUX (popMax JACATCIIbHOCTH

® JIeKIIMH, HaIleJICHHbIE Ha MOJy4YeHHE HEeoOXOoaMMOol MH(OpMalyu, U €€ HUCIOIb30BaHUE IPH
pELIEHNN IPAKTUYECKUX 3a]ay;

® [IPaKTUYECKHE 3aHSATHUs, HAIIPABICHHBIC HA aKTMBU3ALMIO IIO3HABATEIILHOU JEATEIBHOCTH CTY-
JICHTOB U PUOOPETEHHSI UMU HABBIKOB PEIICHUS MPAKTHUECKUX U MPOOIEMHBIX 3a/1ay;

® KOHCYJIBTallUU —€XXCHEIENBHO IS BCEX JKEJIAIOIUX CTYICHTOB;

® caMOCTOATEIbHAs BHCAYyAUTOPHAA pa60Ta HallpaBJICHA Ha HpI/I06peTeHI/IC HaBBIKOB CaMOCTOA -
TCJIBHOI'0 pCIICHUA 3a/1a4 110 JUCHUIIIINHE,
L TCKYHII/Iﬁ KOHTPOJIb 3a ACATCIIbHOCTBbIO CTYACHTOB OCYIICCTBIIACTCA HA JICKIMOHHBIX U MMPAKTH -

YECKUX 3aHATHIX B XOJI€ CAMOCTOSITETLHOTO PEIICHUs 3a7a4, B TOM YHUCIIE Y TOCKH.
11. Ouenounsbie cpeacra (OC):

@DOH/T OIICHOYHBIX CPE/ICTB MPECTABICH B MIPUIOKCHHH.

11.1. OueHnounble cpencTBa ISl BXOAHOTO KOHTPOJIS: HEe TpeOyIoTCs.
11.2. OuleHOUHBIE CPEACTBA TEKYIIETO KOHTPOJIS - KOHTPOJIbHBIE pabOTHI M cOOECeI0BaHUE.

Z!GMOHCT[za!!I/IOHHHﬁ BApUAHT KOHT[ZOJ'IBHOI‘/'I [Za6OTI)I

-x% /24>

3azaua 1. Boruenurs ¥ (-7 11g n1s BonHoBoOro nakera @(x.1) =de
3anmada 2. Vcnonb3ys pesyabTaT MpeablAyllei 3agadu, HaWTH M3MEHEHHE IIHPUHBI MakKeTa co
BPEMEHEM.
IIpumepb1 BopocoB st codece0BaHUSA

¢ Ormnucarb onepaTopHbIi popMannu3M KBaHTOBOW MEXaHHUKH.

e Jlath onpeaeseHre CaMOCONPSHKEHHBIX ONIepaTopoB B IMILOEPTOBOM IMPOCTPAHCTBE.

® VYka3aTb OCHOBHbBIE CBOMCTBAa COOCTBEHHBIX (DYHKIIH.

¢ BpluucieHrne BEpOSITHOCTEN Pe3ysIbTaTOB U3MEPEHUSI TUHAMUYECKON BEIMUMHBI B IIPOU3BOJIb-
HOM COCTOSIHUH.

® VYcinoBHE OJHOBPEMEHHOW U3MEPUMOCTH TMHAMUYECKUX BEITUYHH.

e BBectu oneparopbl KOOpAWHATHI U UMITYJIbCA U UX COOCTBEHHbIE (DYHKLIMHU. YKa3aTh OTIUYUS
KOOPAMHATHOI'O Y UMITYJIbCHOTO IIPECTABIICHUS.

11.3. OueHounble cpeicTBa AJIsl HPOMEKYTOUHOM aTTeCTalluu
dopma npoBeeHUS MPOMEKYTOUHOM aTTeCTallii — SK3aMEH.



IIpumepHbIii NepeYeHb BONPOCOB U 32JaHUH K IK3aMeHY

1.

OHeprus 1 UMILYJIbC CBETOBBIX KBaHTOB. ['mnore3a Ilnanka. Dpdext Komrona. Ilnockas Bonna [le-
bpoiins, e€ ¢usmueckuii cMbici. KoMToHOBCKasi AjMHA BOMHBI M JyiMHA BONHBI [le-bpoiims. u-
(bpakuus MUKPOYACTHII.

. bopHoBCKas nHTepnpeTanys BoaHOBOH (yHkuuu. [IpuHiun cyneprnosunun coctostauid. Paszmoxe-

HUE MPOU3BOIBLHOTO COCTOSHUS MO TIOCKUM BonHaM Jle-bpoiinsa. dusnueckuii cMbIc KOdPHUIu-
€HTOB pazyiokeHus. opmanusm upaxa.

. ®azoBoe IMPOCTPAHCTBO KBaHTOBOI cucteMbl. COOTHOIICHHE HCOMPCACICHHOCTH KOOpJAUWHAaTa-

umInyibc. OIEHKa YHEPTUU OCHOBHOTO COCTOSIHUSI TAPMOHHUYECKOTO OCHMIJUIATOPAa U aToMa BOJIO-
pona.

. OnepatopHslii popMann3M KBaHTOBOW MexaHUKU. CaMOCONPSHKEHHBIE ONEPaToOphl B THILOEPTOBOM

npocTpaHcTBe. Oneparopbl KOOPIAUHATHI U UMITYJIbCa U UX coOCTBeHHBIe pyHKMu. CpenHee 3HaUe-
HUE JI000H TMHAMUYECKOI BETMYMHBI B IPOU3BOIBHOM COCTOSIHUU. OCHOBHBIE CBOMCTBA COOCTBEH-
HbIX (yHKUMH. Bbluncrnenue BepOSTHOCTEH pe3yibTaTOB M3MEPEHUs JTUHAMUYECKON BEIMYUHBI B
IIPOU3BOJIBHOM COCTOSIHUU. YCIIOBHE OJIHOBPEMEHHON U3MEPUMOCTH IMHAMUYECKUX BEINYUH

. lamunbsTOHNaH cBOOOIHON YacThIlbl. beckoHeuHOe BRIpOXKIACHHE cocTossHUM. O000menne Ha ciy-

yail BHEIIHEro noiid. YpasHeHue llpenunrepa. I'aMUIBTOHMAH Kak IeHEpPaTop 3BOJIFOLUU CUCTEMBI
BO BpEMEHU. YpaBHEHHE HenpepbrlBHOCTHU. [ImoTHOCTH Toka. HopMupoBka miockux BosH. Cranno-
HapHble cocTosiHus. CranuoHapHoe ypaBHeHue lllpenunrepa. ddeHOMEHOIIOTMYECKOE OIMCAHUE
KBa3UCTAallMOHAPHBIX COCTOSAHUM. EcTecTBEeHHAs MPHUHA CIIEKTPAIBHBIX JIMHUN U BpEeMs KU3HH.

. DBOJIIOLIUS ONIEPAaTOPOB BO BpeMEHU. MHTerpasnbl 1BUKEHMUS.

. KBaHTOBaHMe rapMOHUYECKOTO OCIMIUIATOpA. [loBBIMIAONIME U TOHWKAIOIINUE OTIePaTophl. DHEpre-

TU4YecKui crekTp. BonHoBas QyHKIMS OCHOBHOTO COCTOSIHHUA. MaTpUyHBIE 3JIEMEHTHI OoIeparopa
KOOPJIMHATHI.

. KBanToBanne MoMeHTa KOJIMYECTBA ABWOKCHUA METOAOM IMOBBIIAIOMIMX W MMOHMKAIOMIUX OIICParo-

poB. Anre6pa MOMEHTOB KoJMuecTBa JBMKeHUA. Peanuzanus anredpsl B auddepeHpanbHol 1
MarpudHOi (hopme. CoOCTBEHHBII MOMEHT KoJMdecTBa JBIKeHUS (crrH) CHieKTphl KBajapara Mo-
MeHTa U 3-eif npoeknuu. CoocTBeHHbIE GYHKIIMU OpOUTAIBHOIO MOMEHTA KOJIMYECTBA IBHKEHUSI.

. Hactuua B cdepuuecku-cuMMeTpuuHOM none. Pa3nenenune nepeMmeHHbIX. PaguanbHoe ypaBHEHUe

penunrepa. Knaccupukamusi cocTosHUN B chepUIeCKU-CHMMETPUYHOM TI0JIe. ATOM BOZOpPOJa,
€ro CIIEKTP W BOJIHOBAsI (DYHKIIMS OCHOBHOTO COCTOSIHHSA. BBIpOXKICHNE YPHEPTETHUECKUX YPOBHEH H
ero MpHposa.

10. TamMunbTOHMAH 3apsHKEHHON YaCTHIBI B MIPOM3BOJIILHOM 3JIEKTPOMArHUTHOM TIOJIe. ATOM BOAOpO/a

B TIOCTOSIHHOM MarHUTHOM Tojie. BomHoBast ()yHKIMS M SHEPreTUYECKHd CreKTp. YacTuyHOe CHS-
THE BBIPOXKIACHUS.

11. KBanToBOE OnMCaHUE JAByXaTOMHOU MOJICKYJIbl. TEIIOEMKOCTD ITPH PA3JIUSHBIX TEMIIeparypax.

12.I[BI/I)K6HI/IC YaCTULIbI B TICPUOANYCCKOM IIOJIC. TpaHCJ'ISII_II/IOHHaH HWHBAPHUAHTHOCTD. CoOcTBEHHBIE

GyHKIMM ¥ COOCTBEHHBIE 3HAYEHHsI Olleparopa TPaHCIALMU. 30HHAs CTPYKTypa crnekrpa. Pasnoxe-
HUE CIieKTpa Ha "MHe" U «Kpasx» 30HbI bpuosna. Meton «3hexkTuBHON Macch»

13.Cnun QJICKTPOHA. :‘)KCHepI/IMCHTaHBHOC A0Ka3aTCJIbCTBO CYIICCTBOBAHHA CIIMHA JJICKTPOHA. Ome-

parop crimHa. CrimHoBbIe (yHKIMU. YpaBHeHue [laymu. J[BikeHne cnmHa B MOCTOSHHOM U TI€-
PEMEHHOM MarHUTHBIX MOJIAX.

14. CrammonapHas Teopust Bo3MyIneHus. HeBbIpOXK IeHHBIN CITyYaid.

15. CranmonapHas Teopusi BO3MYILCHHUS. BeIpoxIeHHBIH CiTyyaid.



16. HecranuonapHasi Teopusi BO3MYIICHUSI. Pe30HAHCHBIN XapaKkTep KBAHTOBBIX [IEPEXOIOB.

17.T1loBeneHre BOMHOBBIX (YHKIMHA Ha OOJBIIUX M MAJbIX PACCTOSHUAX. [IpUUMHA KBAHTOBaHHS
SHEPIHH.

18.TlocranoBKa 3a1a4id B TCOPHH CTOJKHOBEHHIH MUKPO-4acTHIl. CBSI3b MEXIy aMILIMTYION pacces-
HUSI ¥ aCUMIITOTHYECKUM IOBeIeHHEM BOJIHOBOH (hyHkunu. Ceduenue paccesiHus. bopHoBckoe mpu-
OMbKEHUE JJIs1 aMIUTUTY/IbI PacCesHuUS.

19. Pacyer aMIuIMTy bl ¥ CEYCHUS TIPH PACCESIHUU HA KYJOHOBCKOM M FOKABCKOM MOTEHIIAANAX.

20. AMIuuTya paccesHus 3apsDKeHHOM YacTHIbI Ha CII0KHOM atoMe. DopmpakTop atoma.

21.Tounast Teopusi paccesiHusi. Pa3nokeHue aMILIMTYIbI Ha MapiyaibHble BONHBL Paza paccesHusl.
YenoBue ynpyroit yaHutapHoctd. Ontudeckas Teopema. Mojens abCOII0THO YEPHOTO JAUCKA.

22.TIpoxoK/IeHHE YaCTHI Yepe3 MOTeHIHaNbHbII Oapbep TyHenbHbIi 3 dekT. XomoaHas sMuccus me-
TaioB. VCYe3HOBEHHE CIEKTpaIbHBIX JIMHWM B CHWJIBHOM OJJIEKTPUYECKOM Iosie. TpéXxmepHbId
NOTeHIMAIbHbIN Oapbep. KBazuctaunonapusie cocTostHuA. Teopust paAnOKTUBHOTO pacaja.

23.KuHemaruka U3JIy4eHus ¥ MonIouieHuss (HOTOHA HECTaOMIbHBIM CBOOOIHBIM SAPOM. DHEPTHs OT-
a4y sapa W BKIAJ ee B dHeprtvio (oroHa. [loruepoBckoe ymmpenue suHui. OnpeneneHue
TEMIIEPATYPBI 3BE3].

24. HecrabuibHoe siapo B moje ociuuisitopa. Dddexr Meccbayspa. dakrop [ebas -Banepa.

25. KonBepcus J1a3epHOTO M3ITyUYCHHUS TIPH PACCESIHUU Ha OBICTPBIX IEKTPOHAX.

26.KsanroBanue bopna - UH(penbaa B siuke. BelurcicHre CTaTHCTHYECKOW CyMMBI OAHOM CBOOOI -
HOW YaCTHIIBI.

3ajaHus:

1. Haiitu n3MeHeHue JUIMHBI BOJIHBI (JOTOHA IPU YIIPYTOM PACCESIHUU Ha MOKOAIIEMCS JIEKTPOHE

(3¢ ¢pext Komnrona). /late HHTEPIPETALNIO SKCIIEPUMEHTAIBHBIX IaHHBIX, MOTY4YeHHBIX KomMnToHOM B

npoiiecce paccesHus POTOHOB Ha mapaduHe.

2. Haiitu n3menenue sHepruu (OTOHA MPU YNPYTOM PACCESIHUU Ha PEISITUBUCTCKOM 3JIEKTPOHE

Ha yroia 0 = B pamkax rumnoresbl [Inanka—OiHIITeHA.

3. Haiitu Eq' npu Eq = 1, 2 eV (undpaxpacHslii n1azep Ha HeoguMoBoM crekie), Ep = 46 GeV

(ycxoputens SLAC, onbiTel 1o HenmuueliHOMY 3¢ dexry Komnrona, 1996 ) u Eq =1,2 eV, Ep =5

GeV (yckopurens BOIIII-4M, onbIThl 10 pacuienyienuto GoTtoHa B nosne siapa, 1997 ).

4. [Touemy cBOOOAHBIN AIEKTPOH HE MOKET NOIIOTUTh WM U3IIy4uTh GoToH. HaliTh sHepreTuye-

CKHUI CIIEKTp M3JIyueHHs a0COIIOTHO YEPHOTO Tella, UCIob3ys cooTHomenus [Inanka: E = pc u p =k,

rae k = 27/A — BOTHOBOM BEKTOp, A — JUTHHA BOJIHBI (POTOHA.

5. [Tonarasi, yTo Ans AUpaKIUK HA KPUCTAIUTMUECKOM PELIETKE MOJIE3HO UMETh YAaCTHUIBI C A =
10—8 cm, HaliTH 3HEpruto (POTOHA, FIEKTPOHA U HEUTPOHA C TaHHOM JYIMHOMN BOJIHBI.

6. VYIIbTpaxoa0AHBIMUA Ha3bIBAIOTCS HEMTPOHBI, CKOPOCTh KOTOpPHIX vV < 1 Mm/c. Haiftn ux mimHy
BOJHBI Jle-bpoiins.

7. BbraucinTe MaTpuuHBIA 37eMEHT h~X|~pi, TAe |~pi, |~Xi — COCTOSHHUS C OIpEICICHHBIM
MMITYJIbCOM U OTPEICICHHON KOOPAMHATOW COOTBETCTBEHHO.

8. OueHuTh U3 COOTHOLIEHUS HEOIPEIEICHHOCTH SHEPTUI0 OCHOBHOIO COCTOSIHUS YacTULIbI B 1O~
JI€ OITHOMEPHOI'O FapMOHMYECKOTO OCLHUILIATOPA.

9. OueHUTh U3 COOTHOIIEHMSI HEONPENEICHHOCTH PHEPTUI0 OCHOBHOTO COCTOSIHUS 3JIEKTpOHA B
aToMe BOZOPOJA.

10. Haiitn paguyc CHIBHOTO B3aMMOICHCTBHUSA, KOTOPOE 0OYCIOBIEHO OOMEHOM BHPTYaJbHBIM T-
ME30HOM.

11. [Tokasarb, 4TO MPOU3BOJIbHBIN JTUHEHHBIN oneparop L MokHO mpeacTaButh B Bujae L = A +iB



rae A u B — 3pMuUTOBBI OnlepaTopsl.

12. Jlokazarb, uto juist i00bIx onepatopoB A, B u C cnpaBemymBo toxaectBo[A, BC] =[A, B °C
+B[A,C].

13.  SBnsgercs au onepaTop KOMIUIEKCHOTO CONPSDKEHUS a) TMHEHHBIM, 0) 3pMUTOBBIM?

14. st onieparopa C , onpene’eHHOro B MpeAbIAYIIeH 3a1ade, HAiTH COOCTBEHHBIE (DYHKITUH U

coOcTBeHHbIe 3HaueHus. [IpoBepuTh, YTO COOCTBEHHBIE 3HAYEHHUS] 3TOrO OIlEeparopa MOTYT ObITh
KOMIIJICKCHBIMH, a CcOOCTBEHHbBIE q)YHKIII/II/I, OTBCHAIOIIUEC PA3JTUMYHBIM COOCTBEHHBIM 3HA4YCHUAM, HC
00513aTeIbHO OPTOTOHAJILHBI.

15. [Tokazarp, 9T0 cCOOCTBEHHBIE (DYHKIIMH 3PMHTOBOTO OIEPaTOpa OPTOTOHAIBHBI MEXITy COOOM,
€CJIM OHU COOTBETCTBYIOT Pa3IMYHBIM COOCTBEHHBIM 3HAUCHUSIM.

16. [Toka3aTb, 4TO COOCTBEHHBIE 3HAUEHUSI YPMUTOBOIO OllEpaTopa BCeraa JeHCTBUTENbHBI.

17. ITokazarb, uyto BotHa Jle-bpoiiins He mpuHAICKUT THILOSPTOBY MTPOCTPAHCTRY.

18. Haiitn obmee pemenne ypaBuHenus lllpemmnrepa myis cBOOOTHOM 4YacTUIBI M MOKa3aTh, YTO

OHO OECKOHEYHO BBIPOXKJICHO.

19. [Toka3arb, 4TO IJIOTHOCTH TOKA | JJIS DJIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOJOPOJIa PaB-
Ha Hyr0. CnencTBreM 3Toro QakTa sSBISETCsl CTAOMIBHOCTh aTOMa BOJOPOJa B OCHOBHOM COCTOSIHUU.
OOBSICHUTH TTOYEMY.

20. HaiiTi sHepreTuyecKuii CEKTp ¥ HOPMUPOBAHHBIE BOTHOBBIC (DYHKITUH CBSI3aHHBIX COCTOSTHUI
yacTullbl B one V (X) =—g - 8(X), Tie g — NOJ0KUTEIbHAs TTOCTOSTHHAS.

21. Haiitu cpennue 3HaueHUsT KUHETUYECKOW U MTOTEHUHUAIBHOW 3HEpruil. Berunciuts npoussene-
HUE HEOMPEICIICHHOCTeH KOOpAMWHATHl U MMITyJabca. KakoB BHI BOJTHOBON (PYHKIIMHM B UMITYJIBCHOM
IIpEACTaBIECHNUN?

22. HaiiTi sHepreTHyeckuii CIEKTP U BOJHOBBIC (DYHKIIMH YaCTHUIIBI C 3apSIOM € U MacCoi m, Ha-
XOISALIEHCS B TOJIE TAPMOHHYECKOTO OCHMIUIATOPA U B IMOCTOSHHOM 3JIEKTPHUYECKOM I10JIE HANPSIHKEH -
HOCThIO E. Cuntars BOMHOBBIC (DYHKIIMH U CHEKTP JTUHEHHOTO TapMOHUYECKOTO OCLMJUIATOpA 3ajIaH -
HBIMHU. /[BH>KEHUE OTHOMEPHOE.

IOLIEHT Kadephl TEOPETHYECKOM DU3HKHI C.B. Jlos1os

IIporpamma paccmoTpena Ha 3acenanum kabenps TEOPETUIECKOM QU3MKH
«31»Mmasz 2017 1,
IIporokosn Ne 8 3as. kaempoit //% — C.B. JloBuos
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Hacrosimasi nporpamma He Moker O6bITb BOCIIpOH3BeeHA HHM B Kakoii d¢opme Ge3

TPEABAPHTEILHOr0 NHCEMEHHOTO Pa3pemenus Kadeapbi-pa3paboTaHKa NPOrpaMmebL.
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