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1 Lean u 3axa4y U3y4eHus: AUCHHUIIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

®opMUpOBaHUE Y CTYJIEHTOB B (POPMHUPOBAHUH Y CTYACHTOB MPECTABICHHI O criocobax
OINKCaHMsI KBAHTOBBIX CUCTEM U KBAHTOBOMEXAHMYECKHX 3aKOHOMEPHOCTSX, JIEXKAIUX B OCHOBE
COBPEMEHHOM (DU3UKH.

1.2 3agauu AUCHMIINHBI
1. H3yueHue OCHOBHBIX IIOCTYJIaTOB KBAHTOBOM MEXAaHUKH.
W3y4yeHne MaTeMaTUYECKOTO anrnapaTa KBaHTOBOW TEOPHUH.
3. H3ydeHue OCHOBHBIX CBOICTB COCTOSHHUH KBAaHTOBBIX CHUCTEM M pEIICHUH YypaBHEHHS.
[IIpenuHrepa, B TOM 4HCII€ TOYHO PEIIAEMBIX MOJEIIEH.
4. W3ydenue npuOIMIKEHHBIX METOOB PELICHHUS 331a4 KBAHTOBOW MEXaHUKHU.

no

1.3 MecTo qucuuuinHbl (MO1YJs) B CTPYKTYpe 00pa30BaTeIbHOIi NPOrpaMMbl

HucnumimHa «KBaHTOBasS MEXaHMKA W OCHOBBI KBAHTOBOW TEOPHH IOJIS» OTHOCHTCS K
o0si3arenbHOM yacTu biioka 1 "Aucuummmael (Moaynn)" yueOHOTO I1aHa.

Jucuunnuua O6asupyercss Ha aucuuiimHax nukina bl, B uactHoctm «b1.0.12.01
Maremarnueckuii anam3», «b1.0.13 Obmas dpusnkay.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXCcsl CIeYIOIUX KOMIETEHIIHN:

KOZ[ I HANMEHOBAHME I/IH,Z[I/IKaTOpa* PeSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE

OIIK-1 Cnocoben mnpumeHsTh 0a30Bble 3HAHUS B 001MacTH (PU3UKU U PaaUOPUUKH H
UCIIOJIb30BaTh UX B MPOPECCHOHAIBHOMN JACSITEILHOCTH, B TOM YUCIIE B chepe memarornaeckon
JICSITeIIbHOCTH

OIIK-1.1 [lonuMaer TeOpeTHYECKHME U | 3HACT OCHOBHBIC MPUHIMIBI W  ITOJOKCHHUS

METOHO0JIOTUYECKHUE OCHOBAHHMS | KBAHTOBOM  MEXAaHMKH,  METOAbl  PEIICHUS
M30paHHOi obnactu iNzeiziNg W | KJTacCHYECKUX 3ajJad KBAaHTOBOM  MEXaHUKH,
paanodu3nKu MPUHIUIINATIbHBIE OCHOBBI MPUOTMHKEHHBIX

METOJ0B KBAHTOBOM OCHOBHEI.

OIIK-1.2 ITonnmaer aKTyaJIbHbIE | YMeeT MPOJIEMOHCTPHUPOBATH NIPUMEHEHUE
npoOieMbl ¥ TEHACHUMH  Pa3BUTHUS MPUOJIMKEHHBIX METO/IOB KBAHTOBOW TEOPHUH TIPHU
COOTBETCTBYIOIICH HAyYHOH OOIACTH M | permeHMM KOHKPETHBIX 3a7ad MPOdecCHOHANBHOM
obnactr IPO(eCCHOHATBHOM JIESITENIBHOCTHA. BllazieeT HAaBBIKAMH I[OCTAHOBKH
ACATCILHOCTH 3a/lay KBAHTOBOW MEXAaHUMKM MU METOAaMH HX

pereHus.

IMK-1 CriocoGeH NMpUMEHSTh COBPEMEHHBIE TEOPETHUECKUE M IKCICPUMEHTATIBHBIE METOJIBI
UCCIICIOBAaHUIA C IIENBI0 CO3JAaHUs HOBBIX MEPCHEKTHUBHBIX CPEICTB JJISI CHCTEM Iepeladn
uHpopMaun

IIK-1.1 Braneer COBpEMEHHBIMU | Braneer coBpeMeHHbIMM  MH(POPMALMOHHBIMU
MH()OPMAIMOHHBIMU CUCTCMaMH U | cuctTeMaMM M TCXHOJOTMAMHM  C  ILEIBIO

TEXHOJIOTUAMH € LEJIBI0 MOACINPOBAHUSA | MOIETMPOBAHMS CIIOKHBIX KBAHTOBBIX CHCTEM
CJIOKHBIX TEXHUYECKUX CUCTEM




Ko 1l HaMMEHOBAHME HHHKATOpa™ PesynbraTel 00y4eHus IO TUCIUIIINHE

IIK-1.2 Crniocoben IPUMEHATH | YMEET MNPUMEHITh COBPEMEHHOE MAaTepHalIbHO-
COBPEMCHHOC MAaTCPUAIIBHO-TCXHUYCCKOC | TEXHUYECKOEC o0opynoBaHue JINE |
000pyIOBaHUE UL HCCIEN0BATENLCKUX WCCIICIOBATEIIbCKUX  LEJNEd  NpU  PELICHUU
nernen KOHKPETHBIX 3a/1a4 KBAaHTOBOM TEOPUHU.

Pesynprarhl 00y4yeHHsI MO JUCHMUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATEIBHOM paboThl O0OydyarolmMXCcsi B COOTBETCTBUU C
YTBEP)KICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIETEHLUH  CUYMTaloTCs  C(OPMUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYCHUSI.

2. CTpyKTYpa U cojep:KaHue TUCHUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT
3 zauemnvix eounuywvl (108 uacos (6 5 cemecmpe), uz nux — 68,2 waca ayoumopmnoii nacpysxu:
nekyuonnvix 34 u., npakmuuecxkux 34 u.; 35,8 uaca camocmosmenvnou pabomot)
4 3quemnoix eounuyvl (144 yacoe (6 6 cemecmpe), uz nux — 64,3 waca ayoumopmnoui nacpysxu:
neKkyuonnvlx 32 u., npaxmuveckux 32 u.; 48 uacoe camocmosmenvhol pabomwi, 26,7 -
KOHMPOJIb)

Bunsr padot Bcero ®dopma o0ydeHHS
4acoB R OYHO- 3a049Has
3a04Hast
5 6 X X
ceMecTp ceMecTp ceMecTp Kypc
("acern) ("acern) (dacer) (dacer)
KonTakTHas pa6oTa, B TOM 4HCJIe: 41,5 12,2 69,3 - -
AyauTtopHsble 3aHATHSA (BCEro): 132 68 64 - -
3aHATHSA JIEKIIMOHHOTO THIIA 66 34 32 - -
71a00paTOPHBIC 3AHATHS - - - - -
MPaKTUYECKHUE 3aHATHS 66 34 32 - -
CEeMUHAPCKHE 3aHSTHSI - - - - -
WHas KOHTaKTHas padora: 9,5 4.2 5,3 - -
KoHTpoIb caMOCTOSITENbHON paboThI 9 4 5 i i
(KCP)
ITpomexyrounas arrecrauus (MKP) 0.5 0,2 0.3 - -
CamocrosiTeJIbHAsSI pab0Ta, B TOM 835 358 48 _ _
qucie:
Koumponvnas paboma 25 10 15 - -
Camocmosimenvnoe usyuenue pazoenos,
CamMono02omosKa (npopabomxka u
nogmopenue AeKYUOHHO20 MAmepuana u 338 158 18 i i
mMamepuana — y4yeOHUKO8 U YYEOHBIX ' '
nocobuil, no020MoeKa K NPaAKMU4ecKum
3AHAMUAM, KOJUIOKGUYMY)
IMoaroToBKa K TEKYIIEMY KOHTPOIIO 25 10 15 - -
Kontpoas: 26,7 - 26,7 - -
IMoaroToBka K 3K3aMeHY 26,7 . 26,7 ; ;
O6masn 216 108 108 144
TPYAOEMKOCTh 141,5 41,5 72,2 69,3
4 4 3 4

2.2 ConepxxaHue IMCHUUILTHHBI
Pacripenenierre BUIOB y4eOHOM paOOThI M UX TPYJOEMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.



Pa3nensr (TeMbl) TUCHMIUIMHBL, U3y4aemble B 4 cemectpe (Ha 2 kypce) (ouHast ¢opma
o0yucHHMS)
(5 cemectp).

KonnuaectBo gacos
Breaynur
Ne HammenoBanwne paznenos (Tem) AyuTopHas OpHyaSI
Bcero pabota
pabora
JI 113 JIP CPC
1. OCHOBHBIE IOHSTHS KBAHTOBON MEXaHUKU 9 2 2 - 5
2. MatemMaTHuecKuil annapaT KBAaHTOBOM MEXaHUKU 19 4 10 - 5
3. VYpasuenue llpeaunrepa 13 4 4 - 5
4. DneMeHTHl TEOPUH MOMEHTA UMITYJIbca 15 4 4 - 5
5. Yactuna B NOTEHIMAIBHOM siMe 17 6 6 - 5
6. [ToTeHumanbpHbIH OpOr 1 6apbep 15 8 4 - 5
7. KBaHTOBBII rapMOHUYECKHUI OCLHILISITOP 158 | 6 4 - 5,8
UTOI'O no pasdenam oucyuniurl 103,8| 34 34 - 35,8
Konrpoiss camocrositensHoit pabotel (KCP) 4
IIpomexyrounas arrectranus (MKP) 0,2
[ToaroToBka K TeKynieMy KOHTPOJIIO -
OO61mas TpyJ0€MKOCTh MO JUCIUILTHHE 108

Pacripenenieare BUIOB yaeOHOM pabOTHl M UX TPYAOEMKOCTH IO pa3jieiiaM JUCIUILTTHBI
(6 cemectp).

KosndecTBo yacos
Breaynut
Ne HanmenoBanwne paznemnos (Tem) AyauTopHas opH};ﬂ
Bcero pabota
paboTa
J1 113 JIP CPC
8. CocrostHHe 3JIeKTPOHOB B aToMme. CIIMH AJIEKTPOHA 16 4 4 - 8
9. MarHuTHBIH MOMEHT aToMa 14 4 4 - 6
10. |CraumoHapHas TeOpHsi BO3MYILECHUI 20 6 6 - 8
11. |HecraunoHapHas Teopus BO3MYIIEHUI 14 4 4 - 6
12. |KBazukiiaccuueckoe NpHOJIKEHNE 14 4 4 - 6
13. |BapuauumonHslii Mmeton Puria 14 4 4 - 6
14. |DnemMeHTHl KBAHTOBOW TEOPHH PACCEsSHHS 20 6 6 - 8
HUTOI'O no pasoenam oucyuniunvl 112 | 32 32 - 48
Konrtposb camoctositensHOM pabotsl (KCP) 5
ITpomexyrounas arrecrauus (MKP) 0,3
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO 26,7
OO61mas TpyJ0€MKOCTh IO JUCIUILTHHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosaTensHas padoTa cTyAeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

No Haumenosanue pa3zzaeina Conepanue pazaena (Temsi) dopMa TEKyIIETO
(Tembl) KOHTPOJIS
1. OCHOBHBIE MOHSTHUS BonzoBsle cBolicTBa Mukpoudactul. KopmyckynsapHo- K
KBAaHTOBON MEXaHUKH BOJIHOBOH nyanusm. ['mnoresa ne bpoiisa. CooTHomeHue
HeonpeeseHHocTel. BonHoBble GyHKIMN
2. MaremaTuyeckuii OmnepaTtopbl B KBaHTOBOH MexaHnke. OCHOBHbIE (PU3HMUECKHE K
anmnapar KBaHTOBOI orepaTopbl. SpPMUTOBOCTH ONEPATOPOB.
MEXaHUKH
3. MaremaTruueckui CobcTBeHHbIe 3HaYeHNS M cOOCTBeHHBIE (QyHKIMU. CIIeKTp K
anmnapar KBaHTOBOM COOCTBEHHBIX 3HaueHNH. KOMMyTaniMoHHbIE COOTHOIIICHUS.
MEXaHUKH
4. |Vpasuenne lllpexaunrepa | 3aBucsmiee ot Bpemenu ypaBHenue Lpénunarepa. M3smenenne K
KBAHTOBBIX COCTOSIHUI BO BPEMEHH.




5. | Ypasuenue lllpenunrepa| CraunonapHoe ypasHenue llpénunrepa. Crannonapaoe K
COCTOsIHHE CBOOOAHOM JacTuipl. [ImoTHOCTH MOTOKA
BeposiTHOCTH. Cynepro3unus CTallMOHAPHBIX COCTOSIHUI
6. DNeMeHTHl TEOpHUU OmnepaTtop MoMeHTa uMmyibca. OmepaTrop IpOeKIMA MOMEHTa K
MOMEHTa HMITyJIbCa nmiyabca. OnepaTop KBagpaTa MOMEHTA HMITYJIbCa.
7. DNeMeHTHl TEOpHUr OmnepaTop MOMEHTa UMITYJIbca B CPEPUIECKON CHCTEME K
MOMEHTa UMITyJIbCa koopauHat. OnepaTop KBaJgpaTa MOMEHTA UMITyJIbCa B
cepuyecKoi cucTeMe KOOpANHAT
8. Yacruma B OpHOMEpHAs MOTEHIMATbHAS TMa OECKOHETHOU TITyOMHEI. K
MOTEHLMAIbHOU sIME OpTOroHaIPHOCTH (YHKIUHN M CYTIEPIIO3UIHS COCTOSTHUN
YJaCTUIIB! B TOTEHIIMAJIBHOH sIME.
9. YacTtuna B Coepuueckn-ciMMETpUYHAS IOTEHIMAIbHAS SIMA. K
MOTEHIMATIBHOM siMe OnHOMepHasl TOTEHIMAIbHAsL IMa KOHEYHOU IITyOWHBI.
10. YacTtuna B JIBymMepHas moTeHIHAbHAs sIMa C OECKOHEYHO-BBICOKUMH K
MOTEHIMATBHOM Me CTeHKaMu. TpexMmepHas OTEeHIMaJbHas iMa ¢ OECKOHEUHO-
BBICOKUMH CTEHKaMHU
11. |[oreHuuanbHbId mopor u|  JBHKEHUE YaCTUIBI B 00JIACTH MOTEHIIMAILHOTO MOPOTa. K
Gapbep KoahdunneHTs! oTpakeHHs ¥ MPOXOXKICHUS YaCTHUIIBL Yepe3
HOpOT.
12. |[loTeHUMaNbHBIN MOPOT U [IpoxokaeHne YacTHLbl Yepe3 NOTeHIUANbHBIN Oapbep. K
Oaprep [IpsiMOyTOBHEIH Oaphep.
13. |IloTeHIMANBEHBIA TOPOT U [IpoxoxkaeHne YacTHIBl Yepe3 TOTCHINANBHBIN Oapbep. K
Gapbep bapbep npon3BoabHON HOPMBL
14. |IoreHumansHbli opor u| IIpoX0oXKAEHHUS YaCTHIBI Yepe3 IENOUKY IOCIEJOBATEIbHO K
6apbep PAacIoI0)KEeHHBIX MOTEHINAIBHBIX OapbepoB. TyHHEIBHBIH
a¢exT.
15. KBanTOBBII JIuneitnblil rapmoHnyeckuil ocunsuisTop. CBolicTBa K
TapMOHNYECKHH KBaHTOBOTO ocnmnaTopa. IlosHoe penienne ypaBHEHHS
OCLUIIISATOP [Ipenunrepa A1t OAHOMEPHOTO OCIMILIATOPa. BonHoBEBIE
(DYHKIMY JIMHEHHOTO OCHMJUIATOPA. DHEPTHsl OCIMILIATOPA. .
16. KBaHTOBBI OmnepaTopHBIN NOAXO K 331a4e 0 KBAHTOBOM OCIIHJUIATOPE. K
rapMOHUYECKUI AHrapMOHUYECKHH OCIIIIISTOD.
OCHUIIISITOP
17. KBaHTOBBI Hynessle xone6anus. [I1OTHOCTS SHEPTUHU HYJIEBBIX K
TapMOHUYECKHMA KoJIeOaHui.
OCHMIIISTOP
18. |Cocrosiaue 3aeKTpOHOB B| OpOUTAIbHBINH MOMEHT 3JieKTpoHa. CIIMH U MOJIHBIA MOMEHT K
arome. CriuH 3JIeKTpOHa asIeKTpoHa. Pacripenenenue 3eKTpOHOB B aTOMe
(3mexTpOHHAs KOHPUTYpAITH)
19. |CocrostHHE 3TIEKTPOHOB B HaxoxneHue TepMOB IpH 3aJ1aHHON 3JIEKTPOHHON K
arome. CrinH JIeKTpoHa KOH(UTypannu
20. MaruuTHbIi1 MOMEHT I'mpomarautHOe oTHOIIEHHE. [10JIHBIM MarHUTHBI MOMEHT K
aToma atoma. ®Paxrop Jlange.
21, MarHuTHBIH MOMEHT Pacmiennenue cnekTpanbHbIX JIMHUA B MATHUTHOM HOJIE. K
aTomMa [poctoit s ekt 3eemana. CnoxHbIN 3P dekT 3eeMana.
22. | CranuoHapHas TeOpus CrauuonapHas Teopus Bo3mMylueHui. HeBbIpoxkneHHbII K
BO3MYILICHUI ciy4dail. I[lepBblii NOPsIOK TEOPUH BO3MYILECHU.
23. | CranuonapHas Teopus Bropoii nopsaok Teopun BozmyuieHui. Kpurepuit K
BO3MYIICHUH NPUMEHHMOCTH.
24. | CranuoHapHas Teopus CraroHapHast TEOpHs BO3MYIICHUNA. BRIpoxK1eHHBIIH K
BO3MYILICHUI ciyva
25. | HecrauuoHapHas Te€Opus [TocranoBka 3agaun. [IpencraBienne B3auMo1eHCTBYS. K
BO3MYIICHUH Bo3mynienust, JeHCTBYIOIUE B TEUEHUU KOHEUHOI'O BPEMEHU.
26. | Hecrauonapnas teopus Bo30yxnaenue ocummisatopa. 30moToe npasmio Oepmu. K
BO3MYIICHUH Kpurepun npuMEeHUMOCTH.
27. KBa3zukiaccuueckoe KBasuxiiaccnueckoe npudrkenue. I paHn4HbIe yCIOBHS B K
IpUOIMKEHUE KJIACCUYECKOM TouKe ocTaHOBKH. HopMmupoBKa cocTosiHUM
HENPEPHIBHOTO CIIEKTPA.
28. KBasuxnaccuueckoe CBs3aHHBIE COCTOSIHUS TUCKpETHOro crnekTpa. [Ipasuino K
puOIMKEeHUE kBaHTOBaHus bopa-3ommepdennaa. HopmupoBka cBsi3aHHBIX

COCTOSIHHI AUCKPETHOI'O CIICKTpPA. TyHHCJ’IHpOBaHI/IG.




29. | BapuanuoHHBIH METOJ Bapuanuonnsiit npuniun. Bapuannonnsiit meton Putna. K
Putna
30. | BapuamuoHHBIA METOT Bapuanmonnsiii Beiox ypaBHenus Llpenunrepa nmns K
Putna CTallMOHAPHBIX COCTOSIHUH
31. | DOmementsl kBaHTOBOH | [locTaHoBKa 3amaun paccessHus. OCHOBHBIE MTOHATHS TEOPUH K
TEOPHH PACCESTHUS paccestaust. @opMyIHpPOBKa 3aJa4M PACCESIHH B KBAHTOBOH
MexaHuke. [JoHsATHe MOTeHINATBPHOTO M MHOTOKaHAIBHOTO
paccestHusl. AMIUIMTYAa PacCesHHUSL.
32. | DieMeHTH KBAaHTOBOH Psin Bopaa. bopHOBCKOE TpHONMKEHNE B TEOPHH K
TCOPHH PACCESTHUS MIOTEHIMATIBHOTO paccessHusA. MeTo 1 mapiuaibHbIX BOJH.
33. | DmemeHTs kBaHTOBOH | OOmIne GopMyIIsl A pacCesHUS Ha CTPYKTYPHOW MHUIIICHH. K
TEOPHHU PACCESTHUA [NonsiTre xanana paccestuusi. BopHOBCKOe MpUOIMIKEHUE B
MHOT'OKAaHaJIbHOM PaccesiHUU. MeTo]] CUIbHOM CBA3M KaHAJIOB.
2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPAKTHYECKHUE 3aHITHS)
No Haunmenosanue pasnena Cornepxanite pasziena (Tembl) dopma TeKyIIero
(Temer) KOHTPOJIA
OCHOBHBIE OHATHS BonHoBsle cBolicTBa Mukpodactui. KopmyckynapHo- KonTtponsHas
KBaHTOBON MEXaHUKHU BOJIHOBOM nyanusm. ['unotesa ne bpoitnsa. CooTHoweHue pabota
HeonpeneseHHocTe. BonHoBble dyHKIMN
2. MaremaTuueckuii Omnepatopsl B KBaHTOBOI MexaHnke. OCHOBHEIE (pr3mdeckiie KonTtponbHas
anmnapaT KBaHTOBOH ornepatopsl. [eicTBre oneparopa pabora
MEXaHHUKH
3. MaremaTruueckui CoOcTBeHHBIC 3HaYCHUS U cOOCTBeHHBIC (yHKIHMU. CIIeKTp KonTtponbHas
anmnapaT KBaHTOBOH COOCTBCHHBIX 3HAUCHHH. pabora
MEXaHHUKH
4, MaremaTuueckui OPMUTOBOCTh OIIEPATOPOB. KonTtponbHas
annapaT KBaHTOBOM padora
MEXaHUKH
5. MatemaTuueckui CpenHee 3HaYCHHUE BEINYHUHBI KonTtponsHas
anmnapaT KBaHTOBOMH padora
MEXaHUKH
6. MaremaTH4yecKHii KomMMyTanoHHbIE COOTHOIIECHUS. KonTtponsHas
anmnapaT KBaHTOBOH padora
MEXaHHUKH
7. | Ypaeuenue lllpenuarepa 3aBucsiuiee oT BpeMeHu ypaBHeHue Llpénunrepa. KouTtponbHas
pabota
8. |VYpaeuenue lllpenuarepa| Cranuonaproe ypaBHenue llpénuarepa. CrammonapHoe KouTtponbHas
cocTosiHne cBOOOIHOM JacTuIbl. [ImoTHOCTH MOTOKA pabora
BeposiTHOCTH. Cynepro3unys CTalliOHAPHBIX COCTOSIHUI
9. DJeMeHTHI TeOpUn Omneparop MoMeHTa umIyJssca. OnepaTop npoekiuu MoMeHnTa |  KoHTposbHas
MOMEHTa HMITyJIbCa nmiyibca. Oneparop KBagpaTa MOMEHTa UMITYJIbCa. pabora
10. DJeMeHTHI TeOpUn OmnepaTop MOMEHTa UMITyJIbca B cheprieckoii cucreme KonrponsHas
MOMEHTa UMITyJIbCa koopauHat. OnepaTop KBaJpaTa MOMEHTa UMITyJIbCa B pabora
cheprueckol cucteMe KOOpIUHAT
11. YacTtuua B OnHOMEpHAst MOTEHIMAIbHAS TMa OECKOHEUHOM Ty OHHBI. KonTponbHas
NOTEHLUAIbHOM sIME OpTOroHaNbHOCTh (QYHKIHH U CYNEPHO3ULIHS COCTOSIHUI pabota
YJAaCTHUI[BI B TOTSHIIHAIBHOH sIME.
12. Yactuna B Coepuueckr-ciMMETpUYHAS IOTEHIMAIbHAS SIMA. KonTtponsHas
MOTEHIMAIBHOM IMe OnHOMepHasl TOTEeHIMANIbHAsl sMa KOHEYHOW IITyOUHBI. pabota
13. YacTtuua B JIBymMepHast NOTEHIIMANbHAS SIMa ¢ OECKOHEYHO-BBICOKUMH KonTponbHas
MOTEHIMAIBHOM sMe CTeHKaMH. TpexMepHast MOTEeHINaJIbHAS siMa ¢ OECKOHEYHO- pabota
BBICOKUMH CTEHKaAMH
14. |IloreHuuanbHbId opor u|  JBHKEHHE YaCTUIBI B 00JIACTH IIOTEHIIMAIIEHOTO MOPOTa. KonTtponbHas
Gapbep KoapunneHTs! oTpakeHHs ¥ MPOXO0XKISHUS YaCTUIIEL Yepes3 pabora
HOpOT.
15. |[orenuumanshelid mopor n|  IIpoxoxkaeHHe YacTHIBI Yepe3 ITOTEHIMAIBHBIN Oapbep. KonTtponbHas
Gapbep [TpsimoyronbHbIi Oapbep. bapbep Npon3BoIbHON (POPMBIL. pabora
16. KsanroBsiit JIunelinblii rapMoHHyeckuil ocuumstop. CoiicTBa KonTponbHas
rapMOHUYECKUI KBaHTOBOTO ocumnistopa. IlosHoe penienne ypaBHEHHs pabora

OCHUJIJIATOP

U_Ipezn/lHrepa JJI1 OTHOMEPHOI'0 OCHWJIJIATOPA. BonHoBkie




(yHKIIMH JINHEHHOTO OCHMILIATOPA. DHEPrHs OCLIIUITOPA.

17. KBaHTOBBIN OmnepaTopHbIi MOAXOM K 3a/1a4e O KBAHTOBOM OCLIMILISATOPE. KoutponbHas

rapMOHUYECKUH AHrapMOHHUYECKUH OCLUILIATOP. pabora
OCLIIUIATOP

18. |Cocrostaue >1eKTpoHOB B| OpOuTambHBIN MOMEHT 3JeKTpoHa. CIHMH U TTOJHBIH MOMEHT KonTtponsHas

arome. CIInH JIEKTpOHA JIeKTpoHa. PacripeneneHue 3IeKTPOHOB B aTOME pabora
(amexTpoHHas! KOHQUTYpAITH)

19. |CocrostHHE >TIEKTPOHOB B Haxoxnenne TepMOB TpH 3a1aHHOH JIEKTPOHHON KonTtponsHas
atome. CITMH 2JIEKTpOHA KOHQHUTypanun pabora

20. MarauTHbIil MOMEHT I'mpomarauTtHOe oTHOIIEHHE. [10IHBIM MarHUTHBII MOMEHT KonTtponsnas
aToMa atoma. Pakrop Jlanze. pabora

21. MarauTHbIil MOMEHT Pacuernuienne cnekTpanabHBIX JIMHUN B MAarHUTHOM II0JIE. KonTtponbsnas
aTomMa [poctoii 3hdext 3eemana. CnoxubIN 3PdexT 3eemana. pabota

22. | CranuoHapHas TeOpus CrammonapHast Teopust Bo3MyIieHnid. HeBbIpoKIeHHBIIH KonTtponsHas
BO3MYILICHUN ciny4dail. [lepBblii MOPSIOK TEOPUH BO3MYILCHUN. pabora

23. | CranuonapHas Teopus Bropoii nopsaok Teopun Bo3zmymeHui. Kpurepuit KonTtponsHas
BO3MYIICHUI MIPUMEHNMOCTH. pabora

24. | CranuoHapHas Teopus CranuonapHast TeopHs BO3MYIIeHUN. BbIposkIeHHBIH KonTtponsHas
BO3MYIICHUN ciyJait pabota

25. | Hecraunuonapnas Teopus IlocranoBka 3anauu. IIpencraBineHue B3auMOAEHCTBUS. KonTtponsHas
BO3MYIIICHUH Bo3smynienust, JeHCTBYOIUE B TEUEHUU KOHEUHOI'O BPEMEHHU. pabota

26. | Hecraumumonapnas teopus Bo30yxnenue ocumisitopa. 3omoroe npasuiio Gepmu. KonrponbHas
BO3MYIICHUI Kpurepnn npuMeHNMOCTH. pabota

27. KBazukiaccuueckoe KBazukmnaccnueckoe npudimkenne. ['paHndHbIC YCIOBUS B KonrponsHas
IpUOIKECHUE KJIaCCHMUYECKOM TOUKE OCTaHOBKH. HopMHpOBKa cocToSHUH pabora

HETIPEPHIBHOTO CIIEKTPA.

28. KBazukiaccuueckoe CBs13aHHBIE COCTOSIHUS JUCKPETHOTO cnekrpa. [Ipasuio KonrponsHas

pUOIKECHUE kBaHTOBaHUs bopa-3ommepdennaa. HopmupoBka cBs3aHHBIX pabora
COCTOSIHMH JUCKPETHOTO cnekTpa. TyHHennpoBaHue.

29. | BapumanmoHHBIH METOI Bapuanuonssiii npuninun. Bapuannonusiit meton Putna. KonTtponbHas
Purna pabota

30. | BapumamuoHHBIH METON Bapuanunonssiii BeiBog ypaBHenus Llpeaunrepa aist KonTtponbnas
Putna CTallMOHAPHBIX COCTOSHUI pabota

31 OnemeHTHl kKBaHTOBOM | [locTaHoBKa 3amauu paccesHus. OCHOBHBIE MOHSATHS TEOPUH KouTtponbHas
TEOPHH PACCESTHUA paccesHus. QopMynHpOBKa 3a7aull paccesHUsl B KBAHTOBOH pabota

MexaHuke. [JoHATHe MOTeHIIMATFHOTO M MHOTOKAHAIBHOTO
paccesHusl. AMIUINTYA pacCesHusL.

32. | DnemeHTbl KBAHTOBOM Psan Bopra. bopHOBCKOE pHOIIKEHHE B TEOPUN KonTtponsHas
TEOPHUH PACCESTHUS HNOTEHIMATBHOTO paccesHus. MeTon napIiagbHBIX BOJH. pabota

33. | OmnemenTtsl kBaHTOBOW | OOIIMe GOPMYIIBI ISl pacCesiHUs Ha CTPYKTYPHOI MUIIICHH. KonTtponsHas
TEOPHUH PACCESTHUA [NonsiTre kaHana paccestuusi. BopHOBCKOE MPUOIIMIKEHUE B pabota

MHOTOKdHaJIbHOM pAaCCCAIHUU. MGTOI[ CHJIBHOM CBSI3M KaHAJIOB.

3amura nadopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekta (KII), kypcosoii
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koitokBuyM (K), rectuposanue (T) u T.1.

IIpu  wu3yyenuu

AUCHUITIIMHBI MOTYT MMPUMCHATCA QJICKTPOHHOC O6y‘IeHI/Ie )

JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B coorBeTcTBUU ¢ PT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
He npenycMmoTrpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0ecneyeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUHUILIMHE (MOTYJII0)

[epeuenp y4eOHO-METONUECKOTO OOECTICUEH S AUCIIUIUINHEI 10
Ne Bug CPC BBINIOJTHEHHMIO CAMOCTOSTENILHOM paboThI
1 |KoutponabHas pabora 1. XKapkoBa, O.M. BBenenue B KBaHTOBYIO TEOPHIO: y4EOHO-METOANYECKOE




nocobue / O.M. XKapkosa - Kpacuogap: Ky6I'Y, 2023. - 82 c. - ISBN 978-5-
8209-2259-6.

2. BapanoBckuii, B.M1.KBaHTOBass McXaHWKAa W KBAaHTOBas XUMHS: yd4eOHOE
nmocobue / B. . bapanosckwii. - 3-e u3f., crep. - Cankr-IlerepOypr : Jlans,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (mata obpamieHus:
10.11.2022). - Pexxum mocTyIa: Uisi aBTOPH3. mojb3oBateneii. - ISBN 978-5-
8114-3961-4

CaMocTosITeTbHOE H3yYeHHE
paszenoB,  CcaMONOATOTOBKA
(mpopaboTka W IOBTOpEHUE
JICKIMOHHOTO MaTrephana Hu
Marepuana  y4eOHMKOB U
YYEOHBIX mocooui,
MOArOTOBKA K MPaKTHYCCKHM
3aHSTHAM, KOJUIOKBHYMY)

1. XapkoBa, O.M. BBenenne B KBaHTOBYIO TEOPHIO: YI€OHO-METOIUIECKOE
nocodue / O.M. Xapkosa - Kpacaomap: KyoI'Y, 2023. - 82 c¢. - ISBN 978-5-
8209-2259-6.

2. BapanoBckuii, B.1.KBaHTOBass MexaHWKa M KBAaHTOBas XUMUs: ydeOHOE
nocobue / B. U. bapanosckuii. - 3-e u3n., crep. - Cankr-IlerepOypr : Jlans,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (mata obOpamicHus:
10.11.2022). - Pexxum focTyma: Uil aBTOpH3. mojp3oBateieit. - ISBN 978-5-
8114-3961-4

IToaroToBka k TeKyumemy
KOHTPOITIO

1. XapkoBa, O.M. BBenenne B KBaHTOBYIO TEOPHIO: YI€OHO-METOIUIECKOE
mocobue / O.M. Xapkona - Kpacromap: KyoI'Y, 2023. - 82 c. - ISBN 978-5-

8209-2259-6.
2. bapanosckwmii, B.M1.KBaHTOBast MexaHWKa W KBaHTOBas XUMUS: y4eOHOE
nmocobue / B. . bapanosckwmii. - 3-e uzf., crep. - Cankr-IlerepOypr : JlaHs,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (mata obpamieHus:
10.11.2022). - Pexxum focTyrma: Ui aBTOpH3. mojp3oBateieit. - ISBN 978-5-
8114-3961-4

VY4eOHO-METOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI[ C OTPAaHUYEHHBIMHU BO3MOXKHOCTSAMHU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B (opme ayamodaiina,

— B IIeyaTHOM GopMe Ha s3bIke bpaiimns.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. OOpa3oBaTesbHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JUCHUILIUHBI
(Mmoay.ns)

B Xozme wu3ydeHHs JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIb30BAHHME  CIIEIYIOIIMX
00pa30BaTEeNbHBIX TEXHOJOTHM: JIEKIMH, MPAaKTUYECKHe 3aHATHsA, MpobiieMHOe oOyueHwue,
paboTa B MaJIbIX Ipymnnax, KOMOMHUPOBAHHBIN YPOK, CAMOCTOSTENbHAsI paboTa CTYAECHTOB.

KomMmneTeHTHOCTHBIN TMOAXOA B paMKax IMpenojaBaHUsl JUCLUUIUIMHBI peau3yercs B
WCIIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJOIMH W AaKTHUBHBIX METOJO0B (MO3rOBOrO MITYpMa,
pa3bopa KOHKPETHBIX 3ajay, IPYIIOBOr0 OOCYXJEHHs, YCTHOTO OJHII-0mpoca, (pOpMYyIbHOTO
JTUKTAHTA) B COYCTAHUH C BHEAYIUTOPHOU pabOTOM.

NudopmanoHHble  TEXHOJIOTUH, TPUMEHSEMBbIE TIPH
UCIIONIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCOB,  JOCTYIHBIX
TEJIEKOMMYHUKaLlMOHHOMN ceTh MIHTepHeT.

WU3YYEHUU JWCLMILINHBIL
B HMHQOPMAIMOHHO-



AZ[aHTI/IBHBIG 06pa3OBaTCJII>HI>Ie TCXHOJIOTHUH, TPUMCHACMBIC IPHU NU3YYCHUUN JUCHUIIIINHBI
AJd JIML € OrpaHHYCHHBIMH BO3MOXHOCTAMHU 3A0POBbA IMPEAYCMOTpPEHA OpraHu3anusd
KOHCYHBT&HI/Iﬁ C UCIIOJIb30BaAHHEM 3JICKTpOHHOfI IIOYTHI.

4, OIIeHO‘lHLIe CpeacTrBa IJid TEKYIIEro KOHTPOJIA YCII€BAEMOCTH H HpOMe)l(yTO‘IHOﬁ

arrecranuu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl A KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JOCTH)KEHUI 00ydalomMXcsi, OCBOMBIIMX IpOrpamMMmy y4eOHOW aucuuIuIuHbl «Texnuueckas
MeXamuxa.
OneHouHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTPOJISA B OPME KOHMPONbHBIX pabom, KOLIOKEUYMA W TIPOMEKYTOYHOH aTTecTalluu B
¢dbopme BOIPOCOB M 3a/1a4 K IK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB NJHA TeKVIIIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTreCTaliumn

Ko n HanmmeHoBaHMe

HanMenoBanme o1ieHOYHOTO Cpe€acTBa

Ne Pesyneratel 00ydeHus
HHIUKaTOpa . [IpomexyTouHas
n/n (B cooTBeTcTBMU C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTCTBUH C II. 1.4) aTTecTalus
3Haer OCHOBHBIC | Ycemmuwitl 6nuy-onpoc. Bonpoc na
MPUHIUIBI U TOJIOKeHUs | Koanoksuym. 3aueme
KBaHTOBOM MeXxaHuKu, | Koumpoavnas paboma Nel 1-12.
METO/IbI pemenus | Kowmpoavuas paboma No2 Bonpoc na
KJIACCHYCCKHUX 3amay 9K3AMeHe
OIK-1 CriocoGen KBaHTOBOI MEXaHHKH, 1-15.
NPHMEHATS 6a30BbIe MPUHIUIHATBHBIE OCHOBBI
3HaHUS B 00JaCTH (PU3UKU NPUOIMKEHHBIX  METO0B
W paObH3HKT 1 KBaHTOBOW OCHOBBI. YMEET
1 HCIIOJIb30BaTh UX B TpOACMOHCTPUPOBATH
npodeccHoHanbHO TIPUMCHCHHC
JCATEILHOCTH, B TOM MPUOJIMKCHHBIX METOJIOB
2 v
uncre B chepe KBaHTOBOH TCOPHH TMPH
T —_—— peleHuH KOHKPETHBIX
NeATETBHOCTH 3amad poQheCCUOHATBHOM
NeATEIILHOCTH. Bnaneer
HaBBIKAMU MOCTAaHOBKH
3aa4 KBaHTOBOH
MEXaHUKA U METOJaMH UX
peleHus..
Brageer coBpeMeHHbIMH | Ycmublil O1uy-onpoc. Bonpoc na
uH(pOPMAIIMOHHBIMH Konnoksuym. 3aueme
CHUCTEMAMHU u | Konmponvnas paboma Ne3 13-24.
TK-1 Cnocoben TEXHOJOTUSMH C  LEJIbIO Bonpoc na
MMPUMEHATH COBPEMEHHBIC MOJICTIUPOBAHUS CIIOMKHBIX IK3AMEHEe
TEOPETHYCCKHE U 16-30.
KBaHTOBBIX CUCTEM. YMeeT
IKCIEPUMEHTAIIbHbIE
2 MeTOIbI HccneoBanmii ¢ | NPAMEHATE  COBPEMCHHOC
LEJbI0 CO3anus HoBpix | MATCPHATILHO-
MEePCIEKTHUBHBIX cpefcTB | TEXHUICCKOE
JUISL CUCTEM IIepeaadn obopyoBanue A

nHpopmanuu

HUCCIEIOBATENILCKUX LIeJIeH
TIpU PELIEHUU KOHKPETHBIX
3a/1a4 KBAaHTOBOU TEOPHUH.

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIA HHbIE MaTepPHAJIbl, HEO0OXOANMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapPaKTePU3YOIIMX 3TAIbI
(opMupoBaHUs KOMIIETEHIIHII B IpoLecce 0OCBOCHUsI 00pa30BaTeJIbHOM IPOrPaMMBbI

Ilpumepnuiii nepeuens 60npoco6 u 3a0anuil




Bonpocwel ona konnokeuyma (5 cemecmp)

BosHoBbie cBoiicTBa MuKpoyacTuil. KopnycKyisipHO-BOJTHOBOM JyaJIUu3M.
l'unoresa nae bpoitig. CraTucTuueckoe TOIKOBaHUE BOJIH Jie bpoiins.
CoOTHOIIEHHE HEOIIPEAEIEHHOCTEN.
BonnoBbie pyHKIINU. Y CIOBHE HOPMUPOBKU BOJTHOBBIX (DYHKIIUH.
Omneparopsl B KBaHTOBOW MexaHHuke. OCHOBHBIE (hU3HUECKUE ONEePaTOPHI.
KommyTarop onepatopoB. OCHOBHBIE CBOMCTBAa KOMMYTaTOPOB.
CobcTBeHHbIE (PYHKIMH U COOCTBEHHBIE 3HAYEHUS ONEPATOPOB.
DPMHUTOBOCTH OTIEPATOPOB.
3aBucsiee ot BpemeHu ypasHenue Llpénunrepa.
. CratmonapHoe ypaBHenue Ilpénunrepa. CramuoHapHOE COCTOSIHUE CBOOOTHOMN
YaCTUIIBI.
. Oneparop MomeHTa ummynbca. OnepaTop NPOEKUUH MOMEHTa HMIylbca. Orneparop
KBaJIpaTa MOMEHTA UMITYJIbCA.
. Oneparop MOMeHTa UMITyJIbca B cheprudeckoii cucreme koopauHat. Omeparop KBaapara
MOMEHTa UMITyJIbCa B ChEPUUECKOI cucTeMe KOOPAUHAT

CoNo~WNE

[ =
= o

[EEN
N

Bonpocet ona konnokeuyma (6 cemecmp)

CnuH ¥ NOJHBIA MOMEHT JIEKTPOHA.

Pacnpenenenne 371eKTpOHOB B aTOME (DJIEKTPOHHAsI KOH(UTYpAIHs)

HaxosxneHue TepMOB U 3aJJaHHOM JIEKTPOHHON KOH(UTYypaLuu

I'mpomarnutHoe oTHOHIEHUE. [10IHBIM MarHUTHBI MOMEHT atoMa. Pakrop Jlanze.

Pacmieruienue cnekTpasibHbIX JMHUKA B MarHUTHOM noje. Ilpocroit saddext 3eemana.

Crnoxubrit 3¢ ekt 3eemana.

6. CranuonapHas Teopusi Bo3MmylueHuil. HeBblpoxnenHblit ciyuail. IlepBblii mopsaok
TEOPHUH BO3MYILICHHIA.

7. CranuoHapHas Teopusi Bo3myleHuil. HeBblpoxkaeHHbl cityyail. Bropoit mopsaok reopun
BO3MyLIeHU. Kpurepuil npuMeHUMOCTH.

8. CrauunoHapHas Teopusi BO3MyIIeHUu. BeipoxaenHnslii ciaydail. 3oiotoe npasuiio depmu.

Kpurepnn npumeHnmocTu.

agrwbdE

Koumponvnas paboma Nel
Bapuanm 1

3ananue 1
3anummte obmiee ypauenue llpenunrepa (ctarimonapHoe, HeCTAIMOHAPHOE)
3anumuTe onepaTopbl OCHOBHBIX (DU3WYECKUX BEIWYMH: KOOPIMHATHI, MMITYJIbCa, KBaapaTa
HMITYJIbCA, KHHETUYECKON YHEPTUH, IIOJIHON SHEPTUU.

3aganue 2
o N 1 d? .
Haiitn pesysbTar aeficTBus oneparopa ,—— X Ha bynkmn Sin2x, exp(2x).
3amanne 3
Haiitu co6cTBeHHOE 3HAaUeHHE ornepaTopa A, mpuHajyiexkaiiee COOCTBEHHOW (BYHKITUHU Y, €CIIH
-~ 1 d? 3
A=-——x3 =exp(x
5 X y=exp(x°/3)
3amanmne 4

Jokaxure



[&;_[b’\; 5]] + [b [E; (3]] + [E; [&;5]] =0

3amanmue 5
Haiitn cpeiHIOI0 KMHETHYECKYIO SHEpruio dvactuiel, B muTepBane (0<x<I), ecnmu uactuia
HAXOJUTCSA B COCTOSIHUU

p(x) = A(1* — x?)

3amanmue 6
SIBJISICTCSI JTM SPMUTOBBIM OIIEpaTOP:
2
IX™ Px,

Koumponvnasa paboma Ne2
Bapuanm 1

3ananue 1
DNEeKTPOH HaXOAUTCA B BO30YKICHHOM COCTOSIHMM (n=4) B OECKOHEYHO TIIIyOOKOM
OJTHOMEPHOM IOTCHIIHAILHOM SIIHKE, muprHa KoToporo |. HaiiTh BepoOSITHOCTh HaXOKICHHUS
9JIEKTPOHA B TPETheil ueTBepTU AMbl. ONpeneanuTh SHEPTUIO FIEKTPOHA B IAHHOM COCTOSIHUU.

3aganue 2
Haiitu »Heprut0 TrapMOHHUYECKOTO OCHWUIATOpAa C YacTOTOM ®, HAXOISIIErocs B

CTallMOHAPHOM COCTOSTHUM
_a?x?

Hx) = Axe 2

Y BBIYMCIIUTh HOPMUPOBOYHBIN KO3 dUiueHt A.

Konmponsnas paboma Ne3
Bapuanm 1

1. a) Onpexnenute ocHOBHOM TepM atoMa Oapust Ba (56).

0) Haiitu ¢ momomipio mpaBui XyHJIa MarHUTHBI MOMEHT OCHOBHOTO COCTOSIHMSI aToMma,
€/IMHCTBEHHAsl He3aIlOJHEHHas: 000JI04YKa KOTOPOTO 3aroyiHeHa O0JIble YeM HaloJIOBUHY MATHIO
AIIEKTPOHAMM.

2. CranMoHapHas TEOpHs BO3MYLIEHUN. YUYeT BBIPOKICHHUS.

Onpenenuth MOMPaBKYy MEPBOrO MOpsAKAa K SHEPrUU (C y4eTOM BBIPOXKIEHUS) IS
YaCTHIIBI, KOTOpasl HAXOJUTCS B JIBYMEPHOH KBaJIpaTHOM MOTeHIMaIpHOU sime ¢ X € 0,3, ¥ € 0,a.
BonnoBas pyHKIHS qBaX/1bI BBIPOXKACHA.

2 nm . nm
Y, (x,y) = Esm (7 x)sin (Fy)

Bo3myuienue

V=0 X
= asm(a)

JeHCTBYET B 00J1aCcTH
0<x<a/2 0<y<a/2

3aveTHO-IK3aMeHAIHOHHbIE MATEPHAJIbI JJIsi IPOMEKYTOYHON aTTecTAllMU (3a4eT,
5-ii cemecTp)

1. BousHOBBIE CBOMCTBa MUKPOYACTHI]. KOPITYCKYIIpHO-BOIHOBOM JAyaTn3M.
2. Tunotesa ne bpoiins. CtaTucTHYecKOe TOIKOBaHUE BOJIH A€ bpois.



POONO U AW

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24,

0.

CooTHOIIEHHE HEOTIPEAEIEHHOCTEN.

BonnoBeie pyHKITMH. Y CII0BHE HOPMUPOBKH BOJTHOBBIX (DYHKITUMN.

Omnepatopsl B KBaHTOBOU MexaHHKe. OCHOBHBIE (PU3NYECKHE OTIEPATOPHI.

KommytaTop oneparopoB. OCHOBHBIE CBOKWCTBAa KOMMYTAaTOPOB.

CobcTBeHHbIE (PYHKIIMHM U COOCTBEHHBIE 3HAUEHUS ONIEPATOPOB.

OPMHUTOBOCTh ONIEPATOPOB.

3aBucsiee ot BpeMeHu ypaBHeHue Llpénunrepa.

Cranuonapnoe ypaBHeHnue Illpémunarepa. CrampoHapHOE COCTOSIHUE CBOOOJHOM
YaCTHULIBI.

OnepaTtop MOMeHTa umnyibca. Omneparop NPOEKIUM MOMEHTa ummyibca. OmnepaTop
KBaJipaTa MOMEHTA UMITYJIbCA.

Omneparop MOMeHTa UMITyJibca B cheprueckoit cucteme koopauHar. OnepaTop KBajapaTa
MOMEHTa UMIYJIbCa B CHEPUIECKOI cUCTEME KOOPAUHAT

OpnHoMepHast MOTeHIMAbHAS iMa OECKOHEYHOMN TTTyOUHBI.

Cdepuueckn-cuMmMeTpryuHas MOTCHIUAIBHAS SIMA.

OpnHoMepHast MOTEHIMAIbHAS IMA KOHEUHOM TTyOHHBI.

JIBymMepHas noTeHIuanbHas sMa ¢ 0€CKOHEYHO-BBICOKMMH CTEHKAMHU.

TpexmepHas moTeHLMaIbHAas siMa ¢ OECKOHEYHO-BBICOKUMH CTEHKAMHU

JIBrkeHMe 4acTUIlBl B 00J1aCTH MOTEHIHAIBLHOTO 1mopora. KoapduuuenTs! oTpakeHus u
MIPOXO0K/ICHHSI YaCTULIBI Yepe3 MOpPOr.

[TpoxokacHHe YacTHIIBI Yepe3 MOTESHITMAIBHEIN O0apbep. [IpsMoyronsHbIl Oapbep.
[TpoxokaeHue yacTUIIbl Yepe3 MOTEeHIIMAIbHEIN Oapbep. bapbep mpon3BoIbHOM HOPMBI.
[IpoxokaeHust 4YacTHIl 4epe3  LENOYKYy IOCIEAO0BATENbHO  PACIONIOKEHHBIX
MOTEHIIUAJIBHBIX 0apHEPOB.

TyHHETBHBIN YD DEKT.

JIunelinbiii rapmonnyeckuid ocruuiAtop. [lonHoe pemenne ypaBuenus lpenunrepa nis
OJTHOMEPHOTO OCHHIUIATOpa. BOHOBBIE (QYHKIUMM JTHHEWHOTO OCHMIUIATOPA. DHEPTHs
OCLMIJLIATOPA.

OmneparopHblil MOAXOA K 3a7ade O KBAHTOBOM OCLMJUISATOpPE. AHMapMOHUYECKUI
OCLIWILIATOP.

3a‘IeTHO'3K3aMeHaI{I/IOHHLIe mMaTrepuajabl  JJIs l'[pOMe)KyTO‘lHOﬁ aTTeCTallun

(3x3ameH, 6-if cemecTp)

NoakowhE

10.
11.
12.
13.

14.

BomnHoBbIe cBolicTBa MuKpodacThll. KopryCKysspHO-BOJIHOBOU TyaJIn3M.

I'unoresa ne bpoiinsa. CraTucTuyeckoe TOJIKOBaHUE BOJIH Je bpoits.

CooTHoI1IeHHE HEOTIpeAeIEHHOCTEN.

BonHoBble pyHKIMH. Y CI0BHE HOPMUPOBKH BOTHOBBIX (DYHKIIUH.

OrnepaTopbl B KBaHTOBOM MexaHuke. OCHOBHBIE (PU3UUYECKUE OTIEPATOPHI.

3aBucsiee ot Bpemenu ypaBHenue Llpénunrepa.

Cramnonapuoe ypaBHenue Illpémunrepa. CrammoHapHOE COCTOSIHUE CBOOOJHOM
YaCTHIIBI.

OnepaTop MoMeHTa umnyiabca. Omeparop MPOEKIMH MOMEHTa ummyibca. OrepaTop
KBaJpaTa MOMEHTAa UMITYJIbCA.

OpnHoMepHast MOTeHIMalbHas iMa OECKOHEYHOMN TITyOUHBI.

JIByMepHasi MOTEHIIUANIbHAS siMa ¢ 6€CKOHEYHO-BBICOKHMH CTEHKAMHU.

TpexmepHas MoTeHIMaIbHas SMa ¢ OECKOHEYHO-BBICOKMMH CTEHKAMHU

[TpoxoskaeHre YacTUIIBI Yepe3 MOTEHIIMANbHEIN Oaphep. bapbep mpon3BoIbHOM (HOPMEI.
JIuneinpil rapmoHndeckuil ocuisitop. [lonHoe pemenue ypasuenus [lpenunrepa mis
OJIHOMEPHOTO OCHWIIATOpA. BomHOBBIE (YHKIIUM JTUHEHHOTO OCIMILISATOpA. DHEPIHs
OCLMJUISTOpA.

CnuH ¥ MOJHBIM MOMEHT 3JIEKTPOHA.



15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

30

Pacnpenenenue 3eKTpOHOB B aTOME (3JIEKTPOHHAsI KOH(UTYpaIHs)

Haxosxenue TepMOB IipH 3aaHHOM JICKTPOHHOU KOHPUTYpAITIu

I'mpomarnutHOe oTHOLIEHKE. [10IHBIM MarHUTHBIA MOMEHT aroMa. Pakrop Jlanze.
PacmienieHue crnieKTpasibHBIX JIMHUKW B MarHUTHOM Tmosie. Ilpocroi addexr 3eemana.
Crnoxubrit 3¢ ekt 3eemana.

CranuonapHasi Teopusi Bo3MylleHUW. HeBbipokaeHHbIN ciy4dail. IlepBblid mopsiaok
TEOPUH BO3MYILICHUIA.

CranuoHnapHas Teopusi Bo3MyleHnil. HeBbIposkaeHHBIN ciiydaiil. Bropoil mopsiiok Teopuun
BO3MYyLIeHU. Kpurepuil npuMEeHUMOCTH.

CranuoHapHasi TeOpusi BO3MYILIEHUI. BeIpoaeHHbIN ciiydaid. 30510To€ npaBuio depMmu.
Kpurepun npumMeHuMOCTH.

KBazuknaccuueckoe mnpubamkenue. ['paHuyHbIe YCIOBHA B KIACCUYECKOW TOYKE
ocTaHOBKHA. HOpMHMpOBKa COCTOSIHMM HeENpepbIBHOrO crekrpa. [IpaBuiio kBaHTOBaHUSA
bopa-3ommepdennaa.

Bapuanvonssiii npuHiun. Bapuanuonnsiii Meron Purna.

[TocTanoBka 3anaun paccesiHus. OCHOBHbBIE MOHATHS TEOPUU paccessHUs. PopMyIpoBKa
3a/1a4Ml paccesiHUsl B KBAHTOBOW MEXaHHUKE.

[ToHsiTHE MOTEHIIMATBHOTO U MHOTOKAHAJIBHOTO pacCestHUSA. AMIUIUTY/1a PacCEesTHUS.

Psan Bopaa. bopHOBCKOE puOIIKEHNE B TEOPHH MOTEHIIHATBLHOTO PACCESTHHUS.

Mertoa napuuagbHbIX BOJH.

OO6mme hopMyIbl 4715l paccestHUsI Ha CTPYKTYpHOH MumeHH. [loHsATHE KaHana paccestHUs.
bopHoBckoe npubnmmkeHne B MHOTOKaHAILHOM PaCcCEsTHHUH.

. MeTron CHIIbHOM CBSA3U KaHAJIOB.

Kputepuu oneHuBanus pe3yjbTaToB 00y4eHHs

OueHKa Kpumepuu OYCHUBAHUS NO IK3AMEHY

YpogeHb «3»

OYEHKY «OMIUYHO» 3ACIYICUBAEm CMYOEHM, OCB0UBWIUL 3HAHUS,
YMenus, Komnemenyuu u meopemuyecKui mamepuan 6e3 npobenos;
BLINOTHUBWIULL 8Ce 3a0anUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha

Buvicoxuui

(omauuno)
BbICOKOM  KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogheccuoHaNbHO20 NPUMEHEHUS OCBOCHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUBAEM CIMYOEHM, NPAKMU4ecku NOJHOCMbIO
VPOoBeHb «4» 0C80UBWIULL  3HAHUS, YMEHUs, KOMNeMeHYuu U meopemudecKuti
(xopouwio) mamepuan, yyeOHvle 3A0AHUSI He OYEHEeHbl MAKCUMANTbHbIM YUCIOM
0annos, 8 0CHOBHOM CHOPMUPOBAT NPAKMUHLECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO08IeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIUL  3HAHUA,  YMEHUs,  KOMNemeHyuu  u

(yoosnemeopume | meopemuyeckuli Mmamepuai, MHO2Uue YueOHvle 3adanus aubo He

JIbHO) 6bINOJIHUL,  1UOO  OHU  OUEHEeHbl YUCIOM  Oanlo8  OAUBKUM K
MUHUMATLHOMY, HEKOMOpble NPAKMUYeCcKUe HABbIKU He COPMUPOBAHDL.

Munumanvroiti OYEHKY  «HEYO0BIemBOPUMENbHOY  3ACAYICUBAEM — CMYOeHm,  He
YpoBeHb «2» 0C60USWIUTL  3HAHUS, YMEHUA, KOMNemeHyuu U meopemuyeckui
(Heyooenemeopu | mamepuarn, yuebHvie 3a0aHus He BbINOJHUL, NPAKMUYECKUe HABbIKU He

mebHo) cghopmuposatnbi.

OHCHO'—IHBI@ cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIMU

300POBbA BBI6I/IpaIOTC}I C YUCTOM UX MHAUBUAYAJIBbHBIX HCI/IXO(I)I/IBI/I‘-ICCKI/IX 0COOEHHOCTEH.

— Ipu HeO6XO)II/IMOCTI/I HHBaJIUJaM MW JiMOaM C OrpaHUYC€HHBIMHU BO3MOXKHOCTAMU

3A0POBBA MPEAOCTABIACTCA JOIIOJIHUTCIBHOC BpEMA I TOATOTOBKU OTBETA HA 9K3aMCHC,



— IIpU TPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyYCHHUS MHBAINIOB H JIUI C

OIpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUYCCKUX
CpCacTsB, H€O6XOI[I/IMBIX UM B CBA3H C UX HHAWBUAYAJIbHBIMHU OCO6GHHOCT$IMI/I;

— IIpH HCO6XO,Z[I/IMOCTI/I JIIA 06yqalonmxc>1 C OI'paHNMYCHHBIMU BO3MOXXHOCTAMU 300POBbS

U HWHBAJIKWIOB IIpouecAypa OLCHHUBAHUA PC3YJILTATOB O6y‘~IeHI/I$I o JUCHUIIIMHE MOXCT
IMPOBOAUTHECA B HECKOJIBKO 3TallOB.

[Ipouenypa oleHUBaHUsI pe3yIbTATOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAaHUYCHHBIMHU

BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeIyCcMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0ydJarouuxcsi.

5. [lepeyenb yueOHO JJUTEPATYPBbI, HHGOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTHii
5.1. YueOHasi auTeparypa

Jlanpay JI.J., Jlupmmn E.M. KantoBas mexanuka. Hependrusucrckas teopus. — M.:
®dusmataut, 2008. — 800 c.

Janmay JLA., JIupmwmn E.M. Teopermueckas ¢usuka: yued. mocodbue: B 10 1. — T. 3:
KBanroBas MexaHuka (HepenstuBrcTckas teopus) / nox pen. JLIL Ilutaesckoro. — 6-e 3.,
uctp. — M.: ®uzmanur, 2021. — 800 c.

bapanosckuii, B.JM1.KBaHnTOBasi MexaHuka 1 KBaHTOBasi XuMus: yueOHoe nocobue / B. U.
bapanoBckuit. - 3-¢ usn., crep. - Canmkr-IlerepOypr : Jlans, 2022. - 428 c¢. - URL:
https://e.lanbook.com/book/206195 (mata obpamenus: 10.11.2022). - Pexxum poctyna:
JUTSL aBTOpH3. Tosib3oBareneii. - ISBN 978-5-8114-3961-4.

Hponos U.E. 3anaun no kBanToBo# ¢usuke. — M.: BUHOM. JlaGoparopusi 3HaHuil,
2015. - 220 c.

lamunkuit B.M., KapnakoB b.M., Koran B.U. 3amaun mo kBaHTOBOIl MexaHHKeE. yueo.
noco6bue st By30B. — M.: Hayka, 1992. — 880 c.

HasbinoB A.C. KBanTtoBas mexanuka. — M.: Hayka, 1973. — 703 c.

CusyxuH /[.B. O6muii kypc pusuku. — T. 5: AtomHas ¢pusuka. — M.: dusmatnut, 2002.
—200c.

EpmakoB, A. U. KBaHTOBas MeXaHMKa U KBAaHTOBasl XUMUS : YUEOHUK U MPAKTUKYM JUIS
By30B: B 2 u. Y. 2 : KBanroBas xumus / A. . Epmakos. - Mocksa : FOpaiit, 2022. - 402
c. - URL: https://urait.ru/bcode/491726 (mara oOpamenus: 03.06.2022). - Pexum
JoCTyma: ISl aBTOpu3. mojib3oBaTeneit. - ISBN 978-5-534-00128-0.

EpmakoB, A. U. KBanToBas MexaHuKa U KBaHTOBasi XUMUS : YUEOHUK U MPAKTUKYM JUIS
By30B: B 2 u. Y. 1 : KBanroBas mexanuka / A. U. EpmakoB. - Mocksa : FOpaiit, 2022. -
183 c. - URL: https://urait.ru/bcode/491725 (mara obpamenus: 03.06.2022). - Pexum
JIOCTyTA: JIIst aBTOpHU3. mosb3oBateneit. - ISBN 978-5-534-00127-3.



10. JIbBoBcKuit, Anekcanap. OTauYHas KBaHTOBAs MEXaHUKa . yueOHoe mocobue : B 2 4. Y. 1
/ Anexcanap JIbBoBckuii ; mepeBoa ¢ anrauiickoro H. Jlucosa ; pegaktop A. PocTomkas.
- Mocksa : AnbninHa HOH-¢ukiH, 2019. - 420 c. : ui. - ISBN 978-5-91671-952-9.

11. JIbBoBCKmiA, Anekcanap. OTiau4Has KBAaHTOBAs MEXaHUKAa : pEHICHHS [K ydeOHOMY
noco6uio] : B 2 4. Y. 2 / Anekcannp JIbBoBckuii ; mepeBoa ¢ anrnmiickoro H. Jlucona ;
penakTop A. Pocronkas. - Mocksa : AnpnimHa HOH-¢ukiH, 2019. - 304 c. - ISBN 978-5-
91671-952-9.

5.2. llepuoanyeckasi JJuTEpaTypa
He ucnonb3yercs

5.3. UHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1.

IBC «IOPAMT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
3. BBC «BOOK .ru» https://www.book.ru

4,

5. BBC «JIAHDb» https://e.lanbook.com

OBC «ZNANIUM.COM» www.znanium.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1
2
3.
4

5.

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr nuznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX XYPHAJIOB Ha Poccuiickon

wiatdopme HayuHbIX ypHamoB HOMKOH http://archive.neicon.ru

6.

Hanmonanehass snexTpoHHass OuOnuoTeka (AOCTYN K DIIEKTPOHHOM OubOIHMOTEKE

nucceprauuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/

7.
8.

[Tpe3unentckas oudnmoreka um. b.H. Enbuuna https://www.prlib.ru/
OnektponHas kojutekius Oxchopackoro Poccuiickoro @onaa

https://ebookcentral.proguest.com/lib/kubanstate/home.action

9.
10.
11.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

12.
13.
14.
15.
16.
17.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

Yuusepcuterckas nadopmarmonnas cucrema POCCUSA  http://uisrussia.msu.ru

HNHpopmManHoHHBIE CIPABOYHbIEC CUCTEMBbI:

1.

Koncynprant Ilntoc - cipaBouHast mpaBoBas cucTema (JOCTYI I10 JIOKaIbHOU CETH €

KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypchl cBOGOIHOTO 10CTYMIA:

1.
2.
3.

AMepuKaHCcKas maTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/
KubepJlenunnka (http://cyberleninka.ru/);
MuHucTepcTBO HayKy U Bbiciiero oopasosanus Poccuiickoit denepannu

https://www.minobrnauki.gov.ru/;



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/

4. denepanbhbiii moptan "Poccuiickoe oopazosanue" http://www.edu.ru/;

5. Hudopmanmnonnas cucrema "EamHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/;

6. Enuuas kosuteknus nudpoBsIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

7. IIpoekt ['ocyapcTBEeHHOT0 HHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrnpaBouHo-uH(pOpMaMOHHBIH TopTan "Pycckuit si3pik" hitp://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapei http://www.glossary.ru/;

10. CnoBapu u >HImKIoneaun http://dic.academic.ru/;

11. Oo6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

12. 3akonompoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Borpocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

n

Co0OcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIMOHHbIE pecypChl
KyoI'Y:
1. DnextpoHHbIi Katajgor Hayunoit 6ubimorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHas OnbaroTeKka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MoayapHOrO AMHaMUYECKoro ooyuenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMILJIEKCOB, IyOJUKALUH 1
koHpepenmmii http://mschool.kubsu.ru/
5. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
6. DnexrpoHHbIii apxuB qokymeHtoB Kyol'Y_http://docspace.kubsu.ru/
DNeKTpOHHBIE 00pa3oBaTebHBIE pecypchl Kadenpsl HHOOPMAIMOHHBIX  CHUCTEM H
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "ILIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusi [Jsi OO0y4alOIIHMXCS MO OCBOEHUI0 JAHCUHUILIHHBI
(Monxyuis)

Opranuzanus mpouecca ocBoeHus auciumuinHe «KBaHTOBass MeXaHWKa WU OCHOBBI
KBAHTOBOM TEOPHM TMOJS» BKIIOYAET HECKOJBKO OTIENBHBIX OJIOKOB: MPOpabOTKa, aHAIU3 U
MOBTOPEHHE JIEKIIMOHHOIO MaTepuaia; YTeHHe U pedepupoBaHUE JIUTEPATYPHI; BBHITOJIHEHUE
NUCbMEHHOW KOHTPOJBbHOM paldoThl; MOJArOTOBKA K KOJUIOKBUYMY; HOJATOTOBKAa K 3ad4ery,
MOJIMOTOBKA K SK3aMEHY.

[TpopaboTka, aHamU3 U MOBTOPEHHUE JEKIIMOHHOr0 MaTepuana. [IpoiiieHHbIi Ha IeKuusax
MaTepuan TpeOyeT 00s3aTelbHOI0 CaMOCTOSITEIbHOTO OCMBICIEHHsS cTynaeHTa. [{ns OGomnee
3(pPEKTUBHOIO OCBOCHMSI Kypca LeJIecoO0pa3HO aHaJM3UpOBaTh JICKIMOHHBIA MaTepHuan
CIEIYIOIKUM O0pa30oM: MOBTOPHO MPOYUTAB KOHCHEKT JIEKIUH, HEOOXOJUMO NPUCTAIbHOE
BHUMaHME YJEIUTh KIIOYEBBIM IOHATHSAM TEMbl, OOpaTUBIIMCh K CIPAaBOYHOW U
PEKOMEHIOBaHHOW y4eOHOM U CIEIUaIbHOM JIUTEpaType.

Yrenue u peepupoBanue autepatypsl. M3yuenue iurepaTypsl K Kypcy (Kak OCHOBHOIA,
TaKk M JIONOJHUTENbHOM) SBISETCS BaXXHEHIIMM TpeOOBaHUEM U OCHOBHBIM HHAWKATOPOM
OCBOCHMS COJIepKaHUs Kypca. JlIs CTYJeHTOB HMEIOTCS OIEKTPOHHbIE YYE€OHMKH IO
muciuminHe «KBaHTOBasi MexaHMKa M OCHOBBI KBAHTOBOM TEOPHUHM MOJI», KOTOPbIE MO3BOJISIOT
00JIerYuTh U cAenaTh 6osee MI0OTBOPHBIM H3YUYE€HUE TaHHOHN TUCIUIIIIMHBL.

BrinonHenne nuCbMEHHOM KOHTPOJbHOW paboThl. CTYOEHT NOJKEH YMETh NPUMEHSTH
MIOJIyUYEHHBIE TEOPETUYECKHUE 3HAHMS JUIsl PEIICHUs MpakTHYeCcKUX 3amaHuil. [loaToMy onenka
CTENEHH MOJATOTOBICHHOCTH CTYJEHTOB MPOBOAMUTCS C IOMOILIBIO MPOBEPOUYHBIX 3aJaHUU.
Pemenne 3agaun cnenyer npoBoauTh B 3 drama. Jrtan 1. BHMMarenbHO mpoYMTaTh YCIIOBUE
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3a1a4i. BBIICHUTB, Kakue BEJIMYMHBI YK€ U3BECTHBI, KaKH€ HY)KHO HAaWTH, 3HAUEHUE KaKUX
BEJIMYMH MOXXHO OTBICKaTh B CIIPAaBOYHON JMTEpaType. BBINOIHUTE NOSACHUTENBHBIA PUCYHOK,
€CJIM B 9TOM €CTh HeoOxoauMocTh. KpaTko 3anucarh ycinoBue 3aiayu. Jran 2. 3anucaTh o0mue
YPaBHEHMsI, CBSI3bIBAIOLIME (PU3UUECKHE BEJINYMHBI, KOTOPbIE XapaKTEpU3yIOT PACCMOTPEHHOE B
JaHHOW 3azaye siBieHHE. KOHKpeTH3MpoBaTh 3TH ypaBHEHHMsS AJIs JaHHOW 3azaud. OJtan 3.
Pemmte ypaBHEHHME OTHOCHUTEIBHO HCKOMOW BenW4MHBL. IIpoBepuTh €IUHUILY HCKOMOM
BEJIMYMHBI. BBIMOIHUTE HEOOXOAMMBIE BhIUMCIIEHUS. [Ipoanann3upoBats pe3yabTar.

ITonroroBka k Ko/u1okBUYyMYy. KomulokBuyM - Buja y4eOHOrO 3aHATHS, MPOBOAUMOIO C
LIEJIbI0 TIPOBEPKU M OLIEHUBAHUS 3HaHUM ywamuxcs. OH NpoBOIUTHCS KaK MacCOBBIA ompoc. B
XO0Jle TPYNIOBOrO OOCYXAEHHUS CTYIEHTbl YydaTcs BBICKAa3bIBaThb CBOK TOYKY 3pEHHUS IIO
OIPEICIECHHOMY BOIPOCY, 3alllMIIaTh CBOE€ MHEHHUE, IPUMEHSAsS 3HAHUS, IOJyYEHHbIE Ha
3aHATHAX 10 IpEeIMETy. A MpenonaBareNb B 3TO BpeMs UMEET BO3MOXHOCTb OLICHUTH YPOBEHb
YCBOEHHUS CTyJAEHTaMu Matepuana. [l caMOCTOATENbHOW IOATOTOBKM K KOJIJIOKBUYMY
CTYAEHTY HeoOXoauMma JeTajbHas MpopadOTKa W MOBTOPEHHUE JIEKIIMOHHOIO MaTepuajia U
MCII0JIb30BAaHUE JI0IIOJHUTENBHOM JIUTEPATYPHI.

ITonroroBka k 3adety. Bompocsl k 3a4eTy cocTaBiIeHbl TAKMM 00pa3oM, 4TO 3aTparuBaroT
BCE OCHOBHBIE pa3/ieiibl Kypca. OCHOBHBIMM MaTepuaiaMH JJis MOATOTOBKH K 3a4ETy SBIISIOTCS:
KOHCIIEKThl JIEKIMH, ydeOHas M cropaBouHas mureparypa. [lig crnaum 3adera sBIsieTcs
00s3aTeNbHBIM BBIIIOJTHEHUE BCEX JIaOOpaTOpHBIX paboOT, MNPEAYCMOTPEHHBIX B paMKax
JUCLMIUINHBI, a TAaK)K€ YCTHBIM OTBET B paMKax 3ayeTa. [0 OKOHUaHUM 3aHATHI CTYIEHTBI
C/AIOT 3a4eT MO TUCIHIUIMHE B YCTHOH (hopme. OpHEHTHPOBOYHOE BpeMsi Ha MOATOTOBKY 40
muH. llpenonasarens omnpammBaeT CTyJeHTa Ha IPEAMET BBIABICHMS 3HAHMS OCHOBHBIX
NOJIO)KEHUH JucHuIuIvHbl. [IpenonaBarento mperocTaBiseTcs IpaBO 3aJaBaTh CTYJAEHTaM
JIOTIOJIHUTEIBHBIE BOIIPOCHI 110 BCeH yueOHOM mporpaMme AUCHUILIMHBL. Pe3ynbTar caun 3ayera
3aHOCUTCS MPEIO0IaBaATENEM B SK3aMEHALIMOHHYIO BEIOMOCTb U 3aYETHYIO KHUKKY.

ITonroroBka k sk3aMeHy. Bompocbl K 3K3aMeHY COCTaBJIEHbl TakuM 00pa3oM, 4YTO
3aTparuBalOT BCE OCHOBHBIE pa3zeibl Kypca. OCHOBHBIMH MaTepuajaMu Ui MOATOTOBKH K
9K3aMEHY SIBIISIOTCS: KOHCIEKThI JIEKIMH, ydeOHas M crpaBo4Has jureparypa. CTyIeHTHI
00s3aHbl CIaThb 3K3aMEH B COOTBETCTBMM C pACHUCaHUEM M Y4YEOHBIM IUIAHOM. ODK3aMEH
aBasieTcs (OpMOMl KOHTPOJSI YCBOEGHHUS CTYJEHTOM Y4eOHOW MporpamMmbl MO JUCLMILIMHE
«KBaHTOBass MexaHMKa W OCHOBBI KBAaHTOBOW TEOpUM MOJsS». Pe3ynbrar ciauM ’K3aMeHa Io
IIPOCIIYIIAHHOMY KYpCY IOJDKEH OLICHMBATBhCSl KaK WTOT NIEATENbHOCTH CTYAEHTAa B TEUEHUE
CeMecTpa, a UMEHHO - IO TOCENIaeMOCTH JIEKIMM, pe3yibraTaM padoThl Ha MPaKTHYECKHX
3aHATUAX, BBIIOJIHEHUS KOHTPOJIBHBIX paloT. [[ng craum sk3ameHa sBiIsSeTCs 00s3aTelbHbIM
BBIMIOJTHEHHE BCEX KOHTPOJIBHBIX padOT, MPEJYCMOTPEHHBIX B paMKaxX IMCUUIUIMHBI, a TaKKe
YCTHBI OTBET B paMKax dK3aMeHa. [lo OKOHYaHMM 3aHATHI CTYAEHTHI CHAIOT 3K3aMEH II0
JTUCIIUIUIMHE B ycTHOU hopme. B Ouiere mo 1Ba Bompoca U3 crycka BOIIPOCOB JJIsl HOJTOTOBKHU K
9K3aMeHy M ojHa 3ajadya. OpueHTHpPOBOYHOE BpeMs Ha mojarotoBky 60 muH. [IpemopaBarens
OINpalIMBaeT CTY/AEHTAa Ha MPEAMET BbISBICHUS 3HAHUS OCHOBHBIX MOJIOKEHUHN IUCIMILIUHBL
[IpenogaBaTento MpenoOCTaBISIETCA MPaBO 3a/aBaTh CTYAEHTaM JIONOJHUTENIBHBIE BOIPOCH! IO
Bcell  yueOHOWM mporpamMme JAMCUMIUIMHBL. — Pe3ynbrar cpaum  9SKk3amMeHa  3aHOCUTCS
IpenoaaBaTeseM B 3K3aMEHALMOHHYIO BEJJOMOCTb U 3a4€THYIO KHIKKY.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE UMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTAaIlMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOTro Marepuaia.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalMM 110 NPCIAMETY SABJIIIOTCA BaXHBIM (baKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3aUU O0yUYEHHs U YCTaHOBIIEHUIO BOCIIMTATEILHOTO KOHTAKTA
MCXKAYy MnOperoaaBaTcjiceM U O6y‘-IaIOHII/IMC$I HHBAJIUJIOM HWJIX JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieuyeHne no JUCHUIInHE (MOYJTI0)



HanmenoBanme crienmmaabHBIX OCHAaIIIEHHOCTh CIEIHUATbHbBIX HepequL JIMOCH3WOHHOI'O

HOMEIICHHUH HNOMEIICHHU IPOrPaMMHOr0 00eceYeHH s
YueOHble ayJIUTOPHUU st | MeGenb: yueOHast MmeOenb Microsoft Windows 8, 10;
NpOBENCHUs 3aHATHIA JieKinoHHOro | TexHuueckue cpencrsa odyuenus: | Microsoft Office Professional Plus.
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHble ayJMTOPHUU st | MeOGenb: yueOHast MmeOelnb Microsoft Windows 8, 10;
MPOBECHUS sanatuil | Texuuueckue cpencrsa ooyuenus: | Microsoft Office Professional Plus.

CEMHHAPCKOIo THUIA, TPYMIOBBIX U
UHAUBUAYAJIBHBIX  KOHCYJIbTALUM,
TEKYIIEro KOHTPOJIIS "
MIPOMEXYTOUHOH aTTeCTalui

9KpaH, POEKTOP, KOMIBIOTEP

Jns  camocTosTeNbHOW  paboThl  OOydYarOUIMXCS  IPEAYCMOTPEHBbl  IOMEIIECHUS,
YKOMIUIEKTOBAHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HanmeHnoBanue noMenieHU i1t
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcCHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
oOyJaromuxcs

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

ITomemienue uisi cCaMOCTOSITEILHON
paboThI 00yJaromuxcst (IUTAIHHBII
3an Hayunott 6ubnmorekn)

Mebenb: yaeOHas MeOeib
KoMmmnekr cnenuanuzupoBaHHON
MeOelH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C TMOAKIYCHHEM K
nHpopMannoHHO-
KOMMYHHMKAIMOHHOM
«HTepHeT» M OCTYIIOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0Opa3oBaTeNmpHOH  OpraHH3aluH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrednBaroee
JIOCTYTI K ceTH HHTEpPHET
(mpoBomHOE COCITMHECHUE u
OecCrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

Microsoft Windows 8, 10;
Microsoft Office Professional Plus.

[Tomemenre st caMOCTOSTEIHLHOM
paboTel obydaromuxcs (aya.208c)

MebGenb: yueOHast MmeOenb
Kommexkt  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» M JOCTYIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeNIbHYI0 cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecTeunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBogHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texnonoruu Wi-Fi)

CETHU

Microsoft Windows 8, 10;
Microsoft Office Professional Plus.




