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1 Lean u 3axa4y U3y4eHUs AMCUUIIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

®opmMupoBaHUEe y CTYJCHTOB B (JOPMHUPOBAHNH Y CTYIEHTOB IIPEACTABICHUN O CrIoco0ax
ONKCaHMsI KBAHTOBBIX CUCTEM U KBAHTOBOMEXAHMUYECKHX 3aKOHOMEPHOCTSX, JIEXKAIUX B OCHOBE

COBPEMEHHOM (DU3UKH.

1.2 3agauyn AUCHUILIMHBI

1. W3yueHue OCHOBHBIX IIOCTYJIaTOB KBAHTOBOI MEXaHUKHU.

2. M3ydeHue MaTeMaTHYECKOIO annapara KBaHTOBOM TEOPHH.

3. H3ydeHue OCHOBHBIX CBOICTB COCTOSIHUH KBAaHTOBBIX CHCTEM W PpEIICHUI YpaBHEHHS.
[lIpenunHrepa, B TOM YKCII€ TOYHO PEIIAEMBIX MOJICIICH.

4.

I/I3yquI/Ie HpI/I6JII/I)KeHHBIX MCTOHOB PCIICHUA 3a/1a1 KBAHTOBOM MEXaHMKH.

1.3 MecTo qucuuuinHbl (MO1YJs) B CTPYKTYpe 00pa30BaTeIbHOIi NPOrpaMMbl

Hucuunnuna «KBaHTOBas MEXaHMKa U OCHOBBI KBAHTOBOW TEOPHUU TOJIS» OTHOCHUTCS K
o0si3arenbHO yacTu broka 1 "Aucuummmnet (Mogynu)" yueOHOTO MIaHa.

Jucuunnuua O6asupyercss Ha aucuuiimHax unukina bl, B wactHoctn «b1.0.13.01
Marematnueckuii ananms3», «b1.0.13.02 Ananutudeckas reoMeTpus M JUHEWHas anreOpay,
«b1.0.13.03 Juddepenumansusie ypaBHeHus», «b1.0.14 Obmas dpuznuxa.

I[I/ICIII/IHJII/IHa ABJIICTCA HpGIlHICCTBYIOHIGﬁ JJI1 AUCHUIIIINH:

«b1.B.14 KgauroBas

pagnodusukay, «b1.B.15 KBaHToBas 31eKTpoHNKA U TPUOOPHI HA KBAHTOBBIX 3P deKTaxy.

1.4 IlepedyeHb NMIAHMPYEMBbIX Pe3yJbTATOB O0OYYeHHUS] IO JAUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenue
00yJaroNMXCsl CICIYIONUX KOMITETCHIIMN

JaHHOW y4eOHOW AMCLUILIMHBI

HampaBlieHO Ha (opMUPOBaAHHE

y

Koa u HanmeHoBaHHe UHIUKATOpa™

PesynbTarel 00yueHus O JUCIUILTUHE

OIIK-1 CrnocoGeH mpuMeHsTh 0a30BbIe 3HaHUS B 001aCTH (PU3HKO-MAaTEeMaTHUECKUX U (MIIH)
€CTECTBEHHBIX HayK B cdepe cBoel npodeccHoHaNbHOM e TebHOCTH

OIIK-1.1 [lonuMaer TEOpETUYECKHUE U
METOJI0JIOTUYECKUE OCHOBAHUs
n30paHHON obnactu ¢buzukKo-
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX

HayK

3HaeT OCHOBHBIE MPUHLMIBI U  TOJOKEHHS
KBAaHTOBOM  MEXaHMKH, METOJbl  PEUICHUs
KJIAaCCMYECKHUX 3aJady KBAHTOBOM  MEXaHMKH,
MPUHLUIINAJIbHBIE OCHOBBI IPUOTKEHHBIX
METOI0B KBaHTOBOM OCHOBEBI. YmMmeeT
MPOAEMOHCTPUPOBATH IIPUMEHEHUE
MPUOKEHHBIX METOH0B pu peleHnu
KOHKPETHBIX 3aJlad KBaHTOBOW Teopuu. Braneer
HaBBIKAMHM  TIOCTAHOBKM  3ajJjad  KBaHTOBOH

MCXAaHUKH U METOJAMU UX PCILICHUA.

OIIK-1.2 [Tonumaer aKTyaJlbHbIE
npoOJieMbl Y TEHACHIUU  Pa3BUTHS
COOTBETCTBYIOIICH HAy4HOW oOmactu u
obnactu npodeccuoHanbHOM
JEATEIbHOCTH

3HAaeT aHAINTUYECKUE PELICHUs 3a/1ad KBAHTOBOMU
TEOpUU. YMEET OCYLIECTBIATh MaTeMaTHYECKYIO
IIOCTAaHOBKY  3ajad KBaHTOBOU TEOpuH,
IIPAKTUYECKH TPUMEHATh TEOPETUYECKHE 3HAHUSA
IpU peleHnH (U3NYECKUX 33a7a4, UCIOJIb30BaTh
npu paboTe CIIpaBOYHYIO U y4EOHYIO JIUTEPATYpYy.
Brnaneer HaBBIKAMHU MCTIOJIb30BAHUS
COBPEMEHHBIX 00pa30BaTeNbHBIX
MH(GOPMALIMOHHBIX TEXHOJOTMH Uil peLIeHUs
0a30BBIX 33/1a4 KBAaHTOBOW TEOPUHU.




PesynpTarel 00y4eHHs MO JUCHUIUIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBICHHUS BCEX
BUJOB KOHTaKTHOM U CaMOCTOSATEIbHOW paboThl OOydarolmuXxcsi B COOTBETCTBHHM C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH  CYMTAIOTCS  CHOPMUPOBAHHBIMH  MpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpPyKTYpAa M cojiepKaHue TUCIUTTIUHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT
3 zauemnvix eounuywvl (108 uacos (6 5 cemecmpe), uz nux — 68,2 waca ayoumopmnoui nacpysxu:
JnekyuonHvlx 34 u., npakmuuecxkux 34 u.; 35,8 uaca camocmosmenvrou pabomot)
4 z3quemnvix eounuyvl (144 yacoe (6 6 cemecmpe), uz nux — 64,3 waca ayoumopmnoui nacpysxu:
AeKkyuonnvlx 32 u., npaxmuveckux 32 u.; 48 uacoe camocmosmenvhol pabomwi, 26,7 -
KOHMPOJIb)

Buns! pabot Bcero ®dopma oOydenust
4acoB OYHO- 3a04Has
OoYHas
3a09Has
5 6 X X
ceMecTp ceMecTp ceMecTp Kypc
(Jacern) (qacer) (dacern) (dacer)
KonTakTHas pa6oTa, B TOM 4HCJe: 415 12,2 69,3 - -
AyauTopHble 3aHATHSA (BCET0): 132 68 64 - -
3aHATHSA JIEKIIMOHHOTO THIIA 66 34 32 - -
nabopaTOpHEIE 3aHATH - - - - -
MIPaKTUYECKHE 3aHATHS 66 34 32 - -
CEMHIHAPCKHE 3aHATHS - - - - -
Wnas koHTaKTHas padora: 9,5 4,2 53 - -
KonTpons camocTosTenbHOM paboThI 9 4 5 ) )
(KCP)
IIpomexxyrounas arrectanus (UKP) 0.5 0,2 0.3 - -
CamocrosiTeJibHasi padoTa, B TOM 835 35.8 48 _ _
qHCJIe:
Koumponvnas paboma 25 10 15 - -
CamocmosimenvhHoe usyuenue pazoenos,
CamMono02omosKa (npopabomxka u
nosmopenue NeKYUOHHO20 Mamepuaid u 338 158 18 ) )
mMamepuana — y4eOHUKO8 U YUEOHbIX ' '
nocooutl, nNOO20MOBKA K NPAKMUYECKUM
3AHAMUAM, KOJUIOKEUYMY)
[ToaroroBka k TeKyuieMy KOHTPOJIIO 25 10 15 - -
KonTtpoas: 26,7 - 26,7 - -
[MoxroToBka K 3K3aMeHY 26,7 . 26,7 ; .
O6masn 216 108 108 144
TPYA0eMKOCTh 141,5 415 72,2 69,3
4 4 3 4

2.2 ConepxxaHue QM CUUILTHHBI

Pacnpenenenne BumoB yaeOHON paOOTHI M HX TPYJOEMKOCTH TI0 pa3ieiaM JAACIUTLTHHBIL.

Pa3nens! (TeMbl) IMCHUILIMHEL, H3ydaeMble B 5,6 cemectpax (Ha 3 kypce) (ounas ¢popma
00y4eHusI)

(5 cemectp).

KonnuecTBo yacoB

AynutopHas Breayut

No HanmenoBanue pa3enoB (Tem) Beero pabota OpHas
pabora

J | m3 | Jip CPC




1. OCHOBHBIE OHSTHS KBAHTOBON MEXaHUKU 9 2 2 - 5
2. MatemMaTHueckuil annapaT KBAaHTOBOM MEXaHUKU 19 4 10 - 5
3. VYpasuenue llpeaunrepa 13 4 4 - 5
4. DneMeHThl TEOPUU MOMEHTA HUMITYJIbCa 15 4 4 - 5
5. YacTuia B IOTEHIUAILHON sIME 17 6 6 - 5
6. [ToTeHumanbpHbIH TOpOr 1 6apbep 15 8 4 - 5
7. KBaHTOBBII rapMOHUYECKUH OCLIILIATOD 158 | 6 4 - 5,8

HUTOI'O no pasdenam oucyuniurvl 103,8| 34 34 - 35,8

Konrpoiss camocrositensHoi pabotsl (KCP) 4

IIpomexytounas arrectranus (MKP) 0,2

[ToaroroBka K TEKyIeMy KOHTPOIIIO -

OO01mast Tpy1I0eMKOCTb 10 AUCIUTUINHE 108

Pacnipenenenne BUI0oB yaeOHOM pabOTH M UX TPYAOEMKOCTH IO pa3/eiiaM JUCIUILTUHBI
(6 cemectp).

KonnuectBo yacos
Bueayaut
Ne HaunmenoBanue pasennos (Tem) AyamuropHas opH};ﬂ
Bcero pabota
pabora
J1 113 JIP CPC
8. CocrostHHe dJIeKTPOHOB B aToMme. CIIMH AJIEKTPOHA 16 4 4 - 8
9. MarauTHeIii MOMEHT aToMa 14 4 4 - 6
10. |CraumoHapHas TeOpHsi BO3MYILCHUI 20 6 6 - 8
11. |HecraunoHapHas Teopus BO3MYIIEHUI 14 4 4 - 6
12.  |KBa3ukiiaccuueckoe NpHOJIKEeHNE 14 4 4 - 6
13. |Bapumaunmonnslii Mmeton Puria 14 4 4 - 6
14. |DnemMeHTHI KBAHTOBOW TEOPHH PACCEsSHHS 20 6 6 - 8
HUTOI'O no pasdenam oucyuniurvl 112 | 32 32 - 48
Kontposs camoctositensHoi pabotsl (KCP) 5
ITpomexyrounas arrecrauus (MKP) 0,3
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 26,7
OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 144

[Tpumeuanue: JI — nexmuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie
3anstusa, CPC — camocrosaTenbHas paboTa cTyAeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIANIHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

e HaumenoBanue pazgena Conepxanme pasnens (Teus) ®dopma TeKyIero
(Temer) KOHTPOJIS
1. OcCHOBHBIE TIOHATHUS BonnoBble cBoiicTBa Mukpouactul. KopnyckymspHo- K
KBaHTOBON MEXaHUKHU BOJIHOBOM nyanusm. ['unotesa ae bpoitnsa. CootHoweHue
HeonpenesieHHocTe. BonHoBbIe GhyHKIMN
2. MaremaTuueckuii Omnepatopsl B KBaHTOBOI MexaHnKe. OCHOBHBIC (PH3MUCCKUE K
amnmapar KBaHTOBOI orepaTopbl. IPMHUTOBOCTH ONIEPATOPOB.
MEXaHUKH
3. MaremaTuuecku CobcTBeHHbIE 3HaYeHUS U cOOCTBeHHBIE (QyHKIMU. CIIeKTp K
amnmapar KBaHTOBOI COOCTBEHHBIX 3HaueHUH. KoMMyTaniMoHHbIE COOTHOIICHUS.
MEXaHUKH
4. | Vpasuenne lllpeaunrepa | 3aBucsmiee ot Bpemenu ypaBaenue Lpénunarepa. M3menenue K
KBAHTOBBIX COCTOSIHUI BO BPEMEHH.
5. | Ypasuenue lllpeaunarepa| CramuonapHoe ypaBHenue [lIpénunrepa. CraimonapHoe K
COCTOSTHHE CBOOOAHOM yacTHuIsl. [IMOTHOCTH MOTOKA
BeposATHOCTH. Cynepno3unys cTalliOHapHbIX COCTOSIHUN
6. OneMeHTsI TEOpUU OnepaTtop MoMeHTa umnyibca. Oneparop IpoeKIUA MOMEHTA K
MOMEHTa UMIyJbCa umnynsca. Oneparop KBajpara MOMEHTA UMITYJIbCA.
7. OneMeHThI TEOpUU OmnepaTop MOMEHTa UMITyJIbca B chepruueckoii cucreme K
MOMEHTa UMITyJbCa koopauHat. Oneparop kBajpaTa MOMEHTa UMIYJbca B
cepuyeckoil cucTeMe KOOpAMHAT




8. YacTuma B OpnHOMEpHAs: MOTCHIMATBHAS TMa OCCKOHCYHOM TITyOHHEI. K
MMOTEHIIMATILHOM siMe OpTOrOHANBHOCTh GYHKITMH M CYTIEPIIO3UITNS COCTOSTHHMA
YaCTHIBI B IOTEHIHAIBHOU SIME.
9. Yacruma B Ceprueckn-cuMMeTprdHas MOTEHITNATBHAS SMa. K
NOTEHIMAIBHON AMe OnHOMepHasl MOTEHIMANbHAs IMa KOHEYHON TITyOWHBI.
10. Yacruma B JByMepHas mOTeHIHAIbHAS sIMa ¢ 0ECKOHEYHO-BBICOKHMU K
MNOTEHIMAIBHON AMe CTeHKaMH. TpexMepHas NOTCHIMANbHas siMa ¢ OECKOHETHO-
BBICOKUMH CTEHKaMH
11. |IloTeHumaneHBIA OpOT M| JIBIDKEHHE YaCTHIIHI B 00JIACTH NOTEHIIMAIBHOTO MTOPOTa. K
Oaprep KoaddrmneHTs 0TpakeHUs 1 IPOXOKICHUS YaCTHIIBl Yepe3
HOpoT.
12. |[orenuuansheid mopor u|  IIpoxoxkaeHUe YacTHIBI Yepe3 OTEHIMAIBHBII Oapbep. K
Gapbep [IpsmoyrosbHBIH Gapbep.
13. |[orenuuanbhelid mopor u|  IIpoxoxkJaeHUE YaCTHIBI Yepe3 TOTEHIMAIBHBIN Oapbep. K
Oapbep bapbep npon3BoabpHON POPMBIL.
14. |[orenuuanbHeld opor u| IIpoX0oXKAEHUs YaCTHIBI Yepe3 LEeNOoYKY MM0CIeJ0BaTEIbHO K
Gapbep PAacIIoI0KEeHHBIX MOTEHINAIBHBIX O0apbepoB. TyHHEIBHBIH
a¢exr.
15. KBaHTOBBI JluneitHbIi rapMoHMYecKui ocummisTop. CBoiicTBa K
TrapMOHUYECKUH KBaHTOBOTO ocipuiaTopa. [loHoe perienne ypaBHEeHHS
OCLIAJLIATOP Ipenunrepa aast OAHOMEPHOTO OCHUILIATOPA. BonHOBBIE
(hyHKITNH JIMHEHHOTO OCHMILIATOPA. DHEPrHsl OCIMILIATOPA. .
16. KBanTOBBIi1 OnepaTopHbI MOAXOA K 3a/1a4e O KBAHTOBOM OCLIMILISTOPE. K
rapMOHUYECKUI AHrapMOHUYECKUM OCIIILISATOP.
OCLUJLIATOP
17. KBanTOBBII Hynesrie xonebanus. [[TOTHOCTE YHEPTHUH HYJIEBBIX K
rapMOHUYECKUI KoJIeOaHuH.
OCHUIIISITOP
18. |CocrosiHue 3aeKTpOHOB B| OpOUTAIbHBINH MOMEHT 3J1eKTpoHa. CIIMH U MOJIHBIA MOMEHT K
aTome. CIIUH 3JI€KTpOHa aNeKTpoHa. PacnpeneneHue 3JeKTPOHOB B aTOMe
(971eKkTpOHHAast KOH(pUTypanus)
19. |CocrosiHuE ANIEKTPOHOB B HaxoxneHue TepMOB IIPY 3a1JaHHON 3JIEKTPOHHOU K
atome. CIIMH 3JI€KTpOoHa KOH(UTYpanuu
20. MarauTHbIi MOMEHT I'mpomarautHOe oTHOMIEHKE. [10JIHBIM MarHUTHBII MOMEHT K
aToma aroma. @akrop Jlanze.
21, MarauTHbIi1 MOMEHT PaciieruieHne ciekTpanbHbIX JIMHUN B MATHUTHOM II0JIE. K
aToma Ipoctoit apdext 3eemana. Cnoxubid 3G dekT 3eemana.
22. | CranuonapHas Teopus CrammoHnapHast TeopHs BO3MyIeHUHA. HeBbIpoKIeHHBIN K
BO3MYIICHUN ciydail. [lepBplii MOpsSIOK TEOPUH BO3MYIIEHUH.
23. | CranuoHapHas Teopus Bropoii nopsinok reopun Bo3Myiuenuid. Kpurepuit K
BO3MYIICHUN MIPUMEHUMOCTH.
24. | CranuoHapHas TeOpus CraunoHapHas Teopusi BO3MYIUEHUH. BoIpoxaeHHbI K
BO3MYIICHUH ciyvait
25. | HecrannonapHas Teopus [NocranoBka 3anaun. [IpeacraBneHue B3auMoAeUCTBUS. K
BO3MYILICHUI Bo3Myienus, nefdcTByonMe B TECHEHHH KOHEYHOTO BPEMEHH.
26. | HecrannonapHas Teopus Boz0yxnenue ocumiuiatopa. 30moToe npasmio Gepmu. K
BO3MYIICHUH Kpurepuu npuMeHMMOCTH.
27. KBasuxnaccuueckoe KBasuxiiaccuueckoe npudmrkenue. I’ paHn4HbIe yCIOBHS B K
pUOJIIKEHUE KJIACCUYECKOM TOuKe ocTaHOBKU. HopMupoBka cocTosHuM
HETPEPHIBHOTO CIIEKTPA.
28. KBasuxmaccmueckoe CBs3aHHBIE COCTOSIHUS TUCKPETHOTO criekTpa. [IpaBuio K
pUOIMKESHNE kBaHTOBaHUA bopa-3ommepdensaa. HopmupoBka cBsI3aHHBIX
COCTOSIHUI TUCKPETHOIO cnekTpa. TyHHeIupoBaHue.
29. | BapuanuoHHBIH METO Bapuanuonssiii npuniun. Bapuanuonssiit meton Putna. K
Purna
30. | BapuanuoHHbIN METOA Bapuanuonssiii BeiBoj ypaBHeHus Llpenunrepa s K
Purna CTaI[MOHAPHBIX COCTOSIHUM
31. | Omnementsl kBaHTOBOH | IlocraHoBka 3amaun paccessHusi. OCHOBHBIE HOHSTHSI TEOPHU K

TCOPUU paACCCAHUSA

paccesHus. d)opMmepOBKa 3a7la4i pacCesaHud B KBaHTOBO
Mmexanuke. [Tonsarue IIOTCHIMAJIbBHOI'O U MHOI'OKaHaJIbHOI'O
paccessHus. AMHJ'II/ITy,Z[a paccessHus.




32. | DnemMeHTHl KBaHTOBOH Psan BopHa. BopHoBckoe npubnmkeHue B TEOpUU K
TCOPHH PACCESTHUS MOTEHIMATIBHOTO paccessHus. MeTo 1 mapiuuaabHbIX BOJH.
33. | DmemeHTH KBaHTOBOH | OOmIne GopMyIIsl A pacCesHUS Ha CTPYKTYPHOW MHUIICHH. K
TEOPHH PACCESTHUS INonsTre xanana paccestHus. bBopHOBCKOE IPHOIKEHNE B
MHOTOKAaHAJIbHOM paccestHuH. MeTox CHIIbHOM CBSI3M KaHAJIOB.
2.3.2 3aHATHS CeMHHAPCKOro THNA (MPAKTHYECKHE 3AHATHS)
No HaunmenoBanue paznena Conepxanme paszena (TeM) dopMa TEKYILIETO
(Tembl) KOHTPOJIA
OCHOBHBIC TIOHATHS BonnoBble cBolicTBa Mukpouactul. KopnyckymspHo- KonTtponsnas
KBaHTOBOM MEXaHUKU BOJIHOBOM nyanusm. ['unotesa ae bpoitnsa. CooTHoleHue pabota
HeonpeesneHHocTel. BonHoBble GyHKIIMN
2. MaremaTuyecKkuii OmnepaTtopbl B KBaHTOBOH MexaHuke. OCHOBHBIE (hPH3HYECKUE KonTtponsHas
anmnapar KBaHTOBOM oneparopsl. JleiicTBue oneparopa padora
MEXaHUKU
3. MaremaTuuecKkuii CoOcTBeHHbIE 3HaYeHUs U coOcTBeHHbIE QyHKIMH. CHeKTp KonTtponsHas
anmapar KBaHTOBOI COOCTBEHHBIX 3HAUCHHH. padora
MEXaHHUKH
4, MaremaTrueckuii OPMUTOBOCTh ONIEPATOPOB. KonTtponbHas
anmnapaT KBaHTOBOH pabora
MEXaHHUKH
5. MaremaTrueckuii Cpennee 3HaUYEHUE BEIUMIUHbI KonTtponbnas
anmnapaT KBaHTOBOH pabora
MEXaHHUKH
6. MaremaTuueckuii KoMMyTanrioHHbIE COOTHOLLIEHUS. KonTtponbHas
anmnapaT KBaHTOBOH pabora
MEXaHUKH
7. | Ypasnenue lllpenunrepa 3aBucsmiee ot BpeMeHH ypaBHeHue HIpéaunrepa. KonTtponsHas
pabota
8. |VYpaeuenue lllpenunrepa| Cranuonaproe ypaBHenue [lIpénunrepa. CraiuonapHoe KouTtponbHas
cocTosiHue cBOOOIHOM YacTulbl. [IoTHOCTH MOTOKA pabora
BeposATHOCTH. Cynepno3uIusl CTAIlMOHAPHBIX COCTOSIHUIN
9. OneMeHTHI TEOpUU OnepaTtop MOMeHTa UMnyjbca. Oneparop IpoeKIUd MOMEHTa KonTtponsHas
MOMEHTa UMIyJbca umnynbca. Oneparop KBajpara MOMEHTA UMITYJbCA. pabora
10. OneMeHTHI TEOpUU OmnepaTop MOMEHTa UMITyJIbCca B ChepHUIECcKOi cucTeMe KonTtponsHas
MOMEHTa UMITyJIbCa koopauHat. OnepaTop KBajgpaTa MOMEHTa UMITYJIbCA B pabora
cepryeckoil cucTeMe KOOpANHAT
11. YacTuma B OnHOMepHast TOTEHIMANbHAs iMa OECKOHEUHOH TITyOHHBI. KonrponsHas
MOTEHIAIbHON sIMe OpTOroHaTbHOCTH (PYHKIUH U CYNIEPIO3HIS COCTOSHAIN pabora
YacTHIBI B TOTEHIIHAIBHOH sIME.
12. YacTuma B Ceprueckn-cUMMETpUYHAS IIOTEHIMAIBHAS SIMA. KonrponsHas
MOTECHIMAIbHON sIMe OnHOMepHasl MOTEHIMAIbHAsL IMa KOHEYHON IITyOWHBI. pabora
13. YacTuma B JIBymMepHas MoTeHINAIbHAS sIMa C OECKOHEYHO-BBICOKUMHU KonrponsHas
MOTEHIAIbHON sIMe CTeHKaMH. TpexMepHas HOTeHIHaIbHas iMa ¢ OECKOHEYHO- pabora
BBICOKUMH CTEeHKaMHU
14. |TloTeHnmanbHBIN OPOT M|  JIBMKEHHE YaCTHUIIBI B 00JACTH MOTEHIIMAILHOTO MOPOra. KonTponbHas
Gapnep KoadduneHTs! 0TpakeHUS U IPOXOKICHUS YaCTHIIBI Yepe3 pabota
IOpOT.
15. |IloTeHUIMaNBHBIA TOPOT U [IpoxoxkaeHne YacTHIBl Yepe3 MOTeHIHANBHBINA Oaphep. KonTtponsHas
Gapnep [IpsimoyronbHbIi 6apbep. bapbep Npon3BoJIbHON (POPMBI. pabota
16. KBanrtoBbiit JluneitHpiil TapMoHMYecKuil ocuuisTop. CBOMCTBA KonrtponbHas
TapMOHUYECKUH KBAaHTOBOTO ocipuisTopa. [loHoe perenne ypaBHEHUS pabora
OCHHIIISATOP [penunarepa a1t OAHOMEPHOTO OCIMIUIATOPa. BomHOBEIE
(YHKIIMH JINHEHHOTO OCHMILIATOPA. DHEPrHs OCIMILISITOPA.
17. KBaHTOBBIN OnepatopHbIi MOAXO0 K 3a/1a4e O KBAHTOBOM OCLIMILISTOPE. KonTtponbHas
rapMOHUYECKUI AHrapMOHUYECKUH OCLUILIATOP. pabora
OCLUJLISTOP
18. |CocrosiHue 351eKTpoHOB B| OpOHUTaIBLHBII MOMEHT 351eKTpoHa. CITUH U MTOJTHBIH MOMEHT KonTtponbHas
atome. CIIUH 2J1€KTpoHa aneKkTpoHa. Pacnpenenenue 31eKTpOHOB B aTOMe pabora
(971eKkTpOHHAast KOH(pUTypanus)
19. |CocrosiHuE 3JIEKTPOHOB B HaxoxneHue TepMOB IpH 3a1aHHOMN dJIEKTPOHHOU KonTponbHas




atome. CIuH 2I€KTpOHA KOH(UTypauuu padora

20. MarHuTHbIH MOMEHT I'mpomaruutHOe oTHOIIEHUE. [10THBIN MarHUTHBIN MOMEHT KonTponbHas
aroMa atoma. Pakrop Jlanze. pabota

21, MarHuTHbI MOMEHT Pacienienue crieKTpaJibHBIX JIMHUN B MarHUTHOM I1OJIE. KonTtponsHas
aToma Ipoctoit shdext 3eemana. Cnoxubi 23PdexT 3eemana. pabora

22. | CranuoHapHas TeOpus CrammonapHast Teopust Bo3MyIieHnid. HeBbIpoK1eHHBII KonTtponsHas
BO3MYILICHUH ciny4ail. [lepBpiii MOpsIOK TEOPUH BO3MYILIECHUH. pabora

23. | CranuoHapHas Teopus Bropoii mopsmok Teopuu BozmymeHnid. Kpurepuit KonTtponsHas
BO3MYIICHUI MIPUMEHUMOCTH. pabora

24. | CranuoHapHas Teopus CrammoHapHast TeOpHs BO3MYIIeHAN. BBIposkIeHHBIH KonTtponsHas
BO3MYIICHHN cirydait pabora

25. | HecrannonapHuas Teopus [TocranoBka 3amaun. [IpeacraBieHue B3auMOAEHCTBUS. KonTtponbsnas
BO3MYIICHUH Bo3mynienust, 1eiCTBYOIUE B TEUEHUU KOHEUHOIO BPEMEHH. pabora

26. | Hecranmonapnas Teopus Boz0yxnenune ocumiuisatopa. 301oToe npasmio Oepmu. KonTtponsHas
BO3MYIICHUI Kpurepuu npuMeHUMOCTH. pabora

27. KBasuxnaccuueckoe KBazuknaccnueckoe npudimkenre. ['paHndHbIE YCIOBUS B KonTtponsHas
puOIIMKEeHUE KJIaCCU4YeCKOM Touke ocTaHOBKHU. HopMupoBKa cocTosHUM padora

HENPEephIBHOTO CHEKTPa.

28. KBa3uxnaccuueckoe CBs3aHHBIE COCTOSIHUS TUCKpETHOro crekTpa. [Ipasuio KonTtponsHas

pUOIKECHUE kBaHTOBaHus bopa-3ommepdernbaa. HopmupoBka cBsS3aHHBIX pabora
COCTOSIHUM TUCKPETHOrO cnekrpa. TyHHenupoBaHue.

29. | BapuanuoHHBIH METOA Bapuanuonssiii npunnun. Bapuanuonssiit metoq Purna. KonTtponsHas
Purna pabota

30. | BapumamuoHHBIH METON Bapuanuonssiii BeiBog ypaBHeHust Llpeaunrepa aist KonTtponbHas
Putna CTAIMOHAPHBIX COCTOSHUN pabora

31. | Omnementsl kBaHTOBOH | IlocTaHoBka 3amaun paccessHus. OCHOBHbIC HOHSTHS TEOPHU KonrponsHas
TEOPHH PacCesTHUS paccestaust. @OpMyNHpOBKa 3aJja4y PACCESHHS B KBAHTOBOH pabora

MexaHuke. [IoHATHe MOTeHINATBPHOTO ¥ MHOTOKaHAIBHOTO
paccestHus. AMIUIMTYZA PacCesHUSL.

32. | DieMeHTH KBaHTOBOH Psin BopHa. bopHOBCKOE TpHONMKEHNE B TEOPHH KonTtponbHas
TCOPHH PacCestHUs MIOTEHIMATIBHOTO paccessHus. MeTo 1 mapiuuaabHbIX BOJH. pabora

33. | OmnemenTtsl kBaHTOBOH | OOmmme GopMyIbl A1 paccestHUS Ha CTPYKTYPHOI MHUIIICHH. KonrponsHas
TEOPHH PACCESTHUA [NonsiTre kaHana paccestuusi. BOpHOBCKOE IPHOIIMKEHNE B pabota

MHOT'OKAaHAJIBHOM PaccesiHUU. MeTo]] CUIIbHOM CBA3M KaHAJIOB.

3amura naboparopHoii padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

I[Ipp  wn3yuyenun

TUCHUIUIMHBI ~ MOTYT  NPUMEHSTCA  JJIEKTPOHHOE  O0yueHue,

JTUCTaHIIMOHHBIE 00pa3oBaTenbHble TeXHOoJIoruu B coorBeTcTBUM ¢ PT'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npenycmotpensl

2.4 TlepedyeHb Yy4eOHO-METOAMYECKOr0 O0ecneYeHUs VI CAMOCTOATEbHON padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

Bung CPC

ITepedenp yueOHO-METOUIECKOTO 00ECTICYSHHsI TUCITUTUIUHEI 110
BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI

KonTtponsnas pabora

1. XKapxosa, O.M. BBereHrne B KBAaHTOBYIO TEOPHIO: y4EeOHO-METOIMUECKOE
noco6ue / O.M. Xapkosa - Kpacuomap: Ky6I'Y, 2023. - 82 c. - ISBN 978-5-
8209-2259-6.

2. bapanosckuif, B.M.KBanTOBass MexaHWKa M KBAaHTOBas XUMHMs: ydeOHOe
nocobue / B. U. bapanosckuii. - 3-e uzn., crep. - Cankr-IlerepOypr : Jlans,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (nata oOpamenus:
10.11.2022). - Pexxum noctyma: i aBTOpuU3. moib3oBareneid. - ISBN 978-5-
8114-3961-4

CamocrositenbHoe  u3ydenue|l. XKapkosa, O.M. BBejeHrue B KBaHTOBYIO TEOPHUIO: y4eOHO-METOIHYECKOE




paszesoB,  CcaMOIOATOTOBKa
(mpopaboTka W TIOBTOPCHHE
JEKLHOHHOTO Marepuana Hu
MaTepuaja  Y4eOHHKOB W
y9eOHBIX mocoout,
HOATOTOBKA K MPAaKTHYCCKHM
3aHATHAM, KOJUIOKBHYMY)

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

2. bapanoBckwmii, B.JM1.KBanTOBast MexaHWKa W KBaHTOBas XUMUS: y4eOHOE
mocobue / B. . bapanosckwii. - 3-e¢ uzg., crep. - Cankr-IlerepOypr : Jlas,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (mata obpamienus:
10.11.2022). - Pexxum mocTyIa: Uist aBTOpH3. mojb3oBateneit. - ISBN 978-5-
8114-3961-4

IToaroTroBka k TeKymemy
KOHTPOJIO

1. Xapkora, O.M. BBenenne B KBaHTOBYIO TEOPHIO: YUeOHO-METOIUIECKOE
nmocodue / O.M. Xapkosa - Kpacuonap: KyoI'Y, 2023. - 82 c. - ISBN 978-5-

8209-2259-6.
2. BapanoBckuii, B.1.KBaHTOBass MexaHWKa W KBAaHTOBas XUMUs: ydeOHOE
nocobue / B. U. bapanoBckuii. - 3-e uzn., crep. - Cankr-IlerepOypr : Jlans,
2022. - 428 c. - URL: https://e.lanbook.com/book/206195 (mata obOpamicHus:
10.11.2022). - Pexxum focTyma: Uil aBTOpH3. mojp3oBateieii. - ISBN 978-5-
8114-3961-4

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITEIbHON pPadOThl 00yYaroIIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUITHS HH(DOpMALINU:

JUist T ¢ HApyIIEeHUSIMHA 3PSHHS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'0 IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3WPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

3. OOpa3oBaTeJbHbICe TEXHOJIOTMH, NPHMEHsSIEMbI¢ INPH OCBOCHHH JMCIHILIHHBI
(Mmonmy.Jist)

B Xozme wu3ydyeHHs JUCLUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTUMN: JIEKIIMM, NPAaKTUYECKUE 3aHATHs, NpoOiieMHOe oOydeHue,
paboTa B MaJbIX IpyMIax, KOMOMHUPOBAHHBIN YPOK, CAMOCTOSITEIbHAs paboTa CTY/I€HTOB.

KoMmneTeHTHOCTHBIM MOAXO0M B paMKax MpenojaBaHusl JUCHMIUIMHBL pealn3yeTcsl B
UCMOJIb30BAaHUM WHTEPAKTUBHBIX TEXHOJOTHMM M AaKTUBHBIX METOJOB (MO3rOBOTIO IITYpMa,
pazbopa KOHKpETHBIX 3aJad, IPYHIOBOr0 OOCYXJAEHHS, YCTHOrO OJMIl-ompoca, (pOopMyJIbHOTO
JMKTaHTa) B COYETAHUU C BHEAYJUTOPHOM paboTOM.

NHpopmaliioHHble  TEXHOJIOTUH, TMpPUMEHSEMbIE IIpH
UCMOJb30BaHUE  HMH(OPMAIMOHHBIX  PECYpCOB,  JOCTYIHBIX
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TPH U3YYEHUN AUCHUTUTUHBI
JUIS JIAL C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsSl MPEIYyCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMM C NCIIOJIb30BAaHNUEM JIEKTPOHHOMN IOYTHI.

U3YYEHUU  JAUCLMILIUHBIL:
B MH(pOPMAaLMOHHO-

4. OueHOYHbIE CpeICcTBA /Il TEKYIero KOHTPOJIS YCIeBAeMOCTH M MPOMEKYTOYHOI
arrecTanuu



OneHouHbIE CpeACTBa TpPEIHA3HAYCHBI NJISI KOHTPOJS W OLEHKH 00pa3oBaTelbHBIX
JOCTHKEHUH 00yJaromuxcsi, OCBOMBIIMX MporpamMmy y4deOHOM IUCHUIUINHBI «TexnHuueckas
MeXamuxa».
OneHouyHbIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUaibl ISl MPOBEACHHS TeKYyIIero
KOHTPOJISE B (popMe KOHMpOabHbIX pabom, KOLIOKeuyma W TIPOMEKYTOYHOH aTTecTalliu B
¢dbopMe BOMPOCOB U 337a4 K IK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIeil M MPOMEKYTOYHOH aTTeCcTalluu

KOZL 1 HAMMCHOBAHUC

HanmeHoBaHue OIIECHOYHOTO CpCACTBa

Ne Pesynbrarel 00y4eHus
WHANKaTOpa . [IpomexyrouHas
/T (B cootBercTBHH C 1. 1.4) Texymwii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCcTaus
3Haer OCHOBHEIC | Ycemmubiil bnuy-onpoc. Bonpoc na
OPUHLMNBEL ¥ HoJoxenus | Koaroksuym. oK3amene
KBAaHTOBOHU MEXaHMKHU, KOHmpO]leCl}Z pa6oma Nel 1-30.
METOIBI pemenus | Konmpononas paboma Ne2 Bonpoc na
KITACCHIECKIX 3anay Koumponvnasa paboma Ne3 ialztime
c 5 KBaHTOBOI MEXaHUKH, e
I H MPUMECHSATh
0CODCH TPHUME MPUHIUIHATEHBIE OCHOBBI
0a30Bble 3HAHUS B ..
MpUONMMKEHHBIX  METOJIOB
o0mactu Gpu3nKo- o
KBaHTOBOH OCHOBEI. YMeeT
1 MaTeMaTH4YeCKHUX U (WJIH)
€CTEeCTBCHHBIX HAYK B HpOACMOHCTPUPOBATE
cepe cBoeit MIPUMEHEHHE

npodeccroHaNbHOM
JEeSATEIBHOCTH

MPUONMKCHHBIX METOJIOB
TIpU PEIIEHUU KOHKPETHBIX
3alad KBAaHTOBOW TEOPHHU.
Brnaneer HaBBIKAMU
IIOCTAaHOBKHU 3ama4
KBAaHTOBOM MEXaHHKH H
METO/IaMU UX PEILEHUSI.

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIE MaTepHAJIbl, HeO0X0ANMMBIE IJIS OLleHKH
3HAHUI, YMEHHH, HABBIKOB M (MJ1H) ONBITA NeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI
(popMupoBaHus KOMIIETEeHIIHII B Ipolecce 0OCBOEHUsI 00pPa30BaTeJLHOM IPOrPaMMBbl

Ilpumepnolii nepeuens 60npocoe u 3a0anuil

BOoo~NoOhkwdE

YJACTHUIILIL.

Bonpocu ona konnoxkeuyma (5 cemecmp)

BonHoBble cBolicTBa MUKpoyacTHLl. KOpIyCKynsipHO-BOJIHOBOM! Ayalu3M.
['unotesa ne bpoiinsa. CtaTucTuyeckoe TOIKOBaHUE BOJH Je bpoiins.
CooTHOIIEHHE HEOTIPEAEIEHHOCTEN.
BonnoBble pyHKIMH. Y C10BHE HOPMUPOBKH BOJTHOBBIX (DYHKIIUH.
Omnepatopsl B KBaHTOBOW MexaHUKe. OCHOBHBIE (PU3NYECKHE OTIEPATOPHI.
Kommyrtarop onepatopoB. OCHOBHBIE CBOIICTBA KOMMYTaTOPOB.
CoOcTBeHHbIE (PYHKIIMHM U COOCTBEHHBIE 3HAUEHUSI OIIEPaTOPOB.
OPMHUTOBOCTH OIEPATOPOB.
3aBucsiee ot BpemeHH ypaBHenue Llpéaunrepa.

0. Cranmonapuoe ypaBHenue Ilpénunrepa. CranMoHapHOE COCTOSIHUE

cBOOOIHOHI

11. Oneparop mMomeHTa ummynbca. Omeparop MPOEKIUH MOMEHTa uMmmynbca. Omeparop
KBaJipaTa MOMEHTa UMITYJIbCA.
12. Onepatop MOMeHTa UMITyJIbca B cepudeckoi cucteme koopAauHat. Oneparop KBajapara
MOMEHTa UMITyJIbca B ChepUUeCcKOil cucTeMe KOOpAHHAT

Bonpocut ona konnoxeuyma (6 cemecmp)




CnuH Y MOJHBI MOMEHT 3JIEKTPOHA.

Pacnpenenenue 35eKTpOHOB B aTOME (3JIEKTPOHHAsI KOH(UTYpAIHs)

HaxoxneHue TepMOB IIpU 3aIaHHOM IEKTPOHHON KOHGUTYpaluu

I'mpomarnutHoe oTHOHIeHUE. [I0aHBIM MarHUTHBI MOMEHT atoMa. Pakrop Jlanse.

Pacmiernienue crnieKTpasibHBIX JIMHUKW B MarHuTHoOM mone. [Ipocroiri addekt 3eemana.

Crnoxubrit 3¢ ekt 3eemana.

6. CranmonapHass Teopust Bo3MylneHHH. HeBbIpoXxaeHHBIN citydail. [lepBwlii mopsaoK
TEOPUU BO3MYILICHUIA.

7. CranmnoHapHasi Teopus Bo3MyieHnid. HeBrIpokieHHbIN city4ait. Bropoii mopsaok Teopuun
BO3MyLIeHUN. Kpurepuil npuMEHUMOCTH.

8. CranumoHapHas Teopusi BO3MYIICHHH. BbIpoxaeHHBIN citydail. 3o510T0oe ipaBuio depmu.

Kpurepun npumeHuMocTH.

agrwpnE

Konumponvnas paboma Nel
Bapuanm 1

3aganue 1
3anummte obmiee ypauenue Llpenunrepa (ctaimonapHoe, HeCTaIMOHAPHOE)
3anuiuTe onepaTopbl OCHOBHBIX (PM3WYECKUX BEIWYUH: KOOPIUHATHI, MMITYJIbCa, KBaapaTa
HMITYJIbCA, KHHETUYECKON YHEPTUH, IIOJIHOM SHEPTUU.

3ananmue 2
. N 1 d? .
Haiitu pe3ynbTat nelcTBUs omneparopa 22X Ha bynkmun Sin2X, exp(2x).
3ananue 3
Haiitu coOCTBeHHOE 3HaUYeHue onepaTopa A, IpuHaIekalee COOCTBEHHON (QYHKIIUHU \J/, €CITU
~ 1 d? 3 _ 3
=-— y=exp(x°/3)
3aganue 4
Joxkaxure
[&; [b; E]] + [b; [5; &]]Jr [5; [&;b]] =0
3ananmue 5

HaiiTu CpefHIO KHHETHUYECKYH0 SHEepruro 4vacTuilbl, B uHTepBaie (0<x<I), ecmu uactuia
HAXOJUTCS B COCTOSIHUU

p(x) = A(1* — x?)

3ananue 6
SIBisieTcst M SPMUTOBBIM OTIEPATOP:
ix2 Px,

Konmponvnasa paboma Ne2
Bapuanm 1

3aganue 1
DNeKTpOH HaXOAUTCS B BO30YXKIEHHOM COCTOSIHMM (n=4) B OECKOHEYHO TIIyOOKOM
OJTHOMEPHOM MMOTEHIUAIBLHOM SIIHKe, IUpuHa Kotoporo |. HaliTh BeposSTHOCTh HaXOXIACHUS
3JIEKTPOHA B TpeTheil ueTBepTH AMbl. ONpeeTuTh SHEPTUIO 3JEKTPOHA B JaHHOM COCTOSIHUU.



3aganme 2
Haiitu »sHeprur0 rapMOHMYECKOTO OCHWJUISATOpPAa € YacTOTOM , HaxXOASIIErocs B

CTallMOHApPHOM COCTOSIHUUN

a’x?

Hx) = Axe 2

Y BBIYMCIIMTH HOPMHPOBOYHBIN KOdQummeHT A.

Koumponvnan paboma No3
Bapuanm 1

1. a) Onpenenute OCHOBHOM Tepm atoma Oapus Ba (56).

0) Haiitu ¢ momomipro mpaBwi XyHJa MarHUTHBIE MOMEHT OCHOBHOT'O COCTOSIHHSI aToOMa,
€/IMHCTBEHHAsl HE3aIOJHeHHAs: 000JI0UKa KOTOPOTO 3aroyiHeHa O0JIbIIe YeM HAIOJIOBUHY MSATHIO
AJIEKTPOHAMH.

2. CranoHapHast TEOpHs BOBMYIICHUNA. YUET BBIPOKICHHUS.

OnpenenuTs NONPaBKY IMEPBOrO MOPSIKA K 3HEPruM (C y4eTOM BBIPOXKICHMS) UL
YaCTHIIbl, KOTOpasi HAXOAUTCs B IByMEpHOU KBaJIpaTHOW noTeHIMansHou sime ¢ X € 0,8, y € 0,a.
BonHoBas pyHKIMS JBaKIbI BBIPOXK/ICHA.

e .onm . nm )
x,y) = —sin(—x)sin(—
np(X, ) = —sin(—x)sin(—y
Bo3myiienne
v Vo . mx
= —sin(—
a (a)
NeicTByeT B o0nactu

0<x<a/2 O<y<a/2

3a4YeTHO-IK3aMEHAIMOHHbIE MATEPHAJbI IJsI MPOMEKYTOUYHON aTTecTanmuu (3adver,
5-ii cemecTp)

BonHoBble cBoiicTBa MuKpodacTuil. KopmycKynspHO-BOJIHOBOH yau3M.
I'unotesa ne bpoitna. CraTucTruueckoe TOIKOBaHUE BOJIH Jie bpois.
CooTHOIIEHHE HEOTIPEAEIEHHOCTEN.
BonnoBble pyHKIMH. Y C10BHE HOPMUPOBKH BOJTHOBBIX (DYHKIIMH.
Omnepatops! B KBaHTOBOW MexaHUKe. OCHOBHBIE (PU3NYECKHE OTIEPATOPHI.
Kommyrtarop onepatopoB. OCHOBHBIE CBOIICTBA KOMMYTaTOPOB.
CoOcTBeHHbIE (PYHKIIMM U COOCTBEHHBIE 3HAUEHUSI OIIEPaTOPOB.
DPMHUTOBOCTH OTIEPATOPOB.
3aBucsiee ot BpemeHu ypasHenue Llpéaunrepa.
. Cramonapnoe ypaBHeHue IIpénunrepa. CranuoHapHOE€ COCTOSIHME CBOOOJIHOM
YaCTHIIBI.
. Oneparop MomeHTa ummynbca. Onepatop MHpPOEKIUU MOMEHTa UMMynbca. OmnepaTtop
KBaJjpaTa MOMEHTA UMITyJIbCa.
12. Oneparop MOMEHTa UMITyJIbca B cepudeckoil cucteme koopamHat. Omneparop KBajapara
MOMEHTa UMITYJIbCa B CHEPUUECKOI cUCTEME KOOPAUHAT
13. OnHOMEpHas MOTEHIATbHAS IMa OECKOHEYHOH TITyOHHBI.
14. Coepuyecku-cuMMeTpUyHast MOTEHIIMATBHAS SIMa.
15. OnHOMepHas MOTeHITMaIbHAs SIMa KOHEUYHOU TJTyOWHBI.
16. JIBymepHast moTeHIMaAIbHAs siMa ¢ 0ECKOHEYHO-BBICOKUMH CTEHKAMHU.
17. TpexmepHast MOTEHIMATIBHAS IMA C OECKOHEUHO-BBICOKUMHU CTEHKAMU
18. /IBmkeHne 4acTUIllbl B 0071acTU MOTEHIIMANBHOTO mopora. KoadduiinenTs oTpaskeHus u
MPOXOKACHUSI YACTUIIBI Yepe3 MOpPor.

CoNoOARWNE

[EEN
o

[EEY
[EEY



19.
20.
21.

22.
23.

24.

[TpoxoxaeHne YacTHIIBI Yepe3 MOTeHIHaNbHBIN Oapbep. [IpsmMoyroiabpHbIil Oapbep.
[TpoxokaeHre YacTUIIBI Yepe3 MOTEHIIMaIbHbIN 6aphep. baphep Mpon3BoabHON (HOPMBI.
[TpoxoxkaeHus  4YacTHIBl  4epe3  LENOYKy IIOCIEA0BaTEIbHO  PACIOIOXKEHHBIX
MOTEHLIUAJIBHBIX 0apHEPOB.

TyHHeTbHBIN dPPEKT.

JIuneitnplil rapmonndeckuil ocuuisitop. [lonnoe pemenue ypasuenus llpenunrepa nis
OJTHOMEPHOTO ocHMJuIATOpa. BomHOBBIE (QYHKIMHM JMHEHHOTO OCHMIUIATOPA. DHEpPrus
OCLWIJLIATOPA.

OneparopHblil MOAXOA K 3a7ade O KBAHTOBOM OCLWILIATOpE. AHIrapMOHUYECKUI
OCLIJLIATOP.

3aquH0'3K33MeHaHHOHHLIe MaTepuaJabl  1JIsA HpOMe)KyTO'-lHOﬁ arTrecranumn

(3x3ameH, 6-if cemecTp)

NoakownE
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13.

14.
15.
16.
17.
18.

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

26.
27.

BousiHoBBIE CBOMCTBa MUKpOUYacThll. KOpnyCKyIsspHO-BOJHOBOW JTyaau3M.

I'mnotesa ne bpoitnsa. CtatucTuyeckoe TOJIKOBaHKE BOJIH Jie bpoits.

CooTHoIIeHHE HEONPEAEIEHHOCTEH.

BonHoBble GpyHKIIMM. Y ClI0BME HOPMUPOBKU BOJTHOBBIX (DYHKIIMH.

Omnepatopsl B KBaHTOBOW MexaHHKe. OCHOBHBIE (PU3UYECKHE OTIEPATOPHI.

3aBucsiuee ot BpemeHu ypasHenue Llpéaunrepa.

Crammonaprnoe ypaBHeHue Llpénuarepa. CrammoHapHOE COCTOSHHE CBOOOIHOIM
YaCTULLBI.

OnepaTtop MOMeHTa ummyibca. Omeparop NPOEKIMM MOMEHTa ummysibca. OmnepaTop
KBaJ[paTa MOMEHTA UMITYJIbCA.

OpnHOMEpHast MOTeHIIANIbHAS sIMa OECKOHEUHOW TITyOHHBI.

JIByMepHas OTeHIHalbHas siMa ¢ 0€CKOHEUHO-BBICOKUMH CTEHKAMH.

TpexmepHas moTeHIMATbHAS IMa C OECKOHEYHO-BBICOKUMHU CTEHKaMHU

[TpoxoxxaeHre 4acTHIbl uepe3 NoTeHManbHbIi O0apbep. bapsep npon3BoabHON HOPMBI.
JInneinpiil rapMoHnYeckuil octuisTop. [lonHoe pemenue ypasuenus Llpenunrepa mos
OJTHOMEPHOTO ocuuiuIATopa. BomHOBBIE (QYHKIMM JMHEHHOrO OCHMIUIATOpA. DHEprus
OCLMIUIATOPA.

CnuH ¥ NOJHBIA MOMEHT JIEKTPOHA.

Pacrnipenenenue 31eKTpOHOB B aToMe (3JIEKTPOHHAs KOHPUTYpaLus)

HaxosxneHne TepMOB U 33JJaHHOM JIEKTPOHHON KOH(UTYpauu

I'mpomarauTHOe oTHOWIEHKE. [10aHBIM MAarHUTHBIA MOMEHT atoMa. Pakrop Jlanze.
Pacmieruienue crnekTpasibHBIX JMHUNA B MarHUTHOM mnoje. Ilpocroit saddext 3eemana.
Crnoxnbliil a3 dext 3eemana.

CrannonapHass Teopusi Bo3MmylleHuil. HeBbIpoxkzaeHHbI citydail. llepBblii mopsaok
TEOPUH BO3MYILICHMIA.

CrannonapHas Teopus Bo3mylieHui. HeBbIpoxkieHHBIN ciayyail. Bropoii nopsnok Teopun
BO3MyLIeHU. Kpurepuil npuMEeHUMOCTH.

CrannonapHas Teopusi BO3MyLIeHUN. BeipoxkaeHnslii ciayyaii. 3onotoe npasuio Oepmu.
Kpurepun npumMeHuMOCTH.

KBa3zuxiaccuueckoe mnpuOmmkenue. ['paHuuHBIE yCIOBHS B KJIACCHYECKOM TOUKe
OCTaHOBKH. HOpMHMpOBKa COCTOSHHI HENpephIBHOrO crnekrpa. lIpaBmino KBaHTOBaHUSA
Bopa-3ommepdenbaa.

Bapwnannonnsii npuanun. Bapuanuonssiii Meroa Putna.

ITocranoBka 3anaun paccestHusl. OCHOBHBIE IOHATHS TEOPUH paccessHusA. PopMynupoBKa
3a/1a4y pacCcesiHUs B KBAaHTOBOM MEXAHMKE.

[ToHsITHE MOTEHIMATBLHOIO U MHOTOKAHAJIBHOTO paccesHus. AMIUINTY 1A pacCesHU.

Psan bopua. bopHoBcKkoe npubankeHre B TEOPUU MOTEHIIUAIBHOTO PACCESHUSI.

Meroz napuHaabHBIX BOJIH.



28. O61ue popMyibl Uil paccestHUs Ha CTPYKTYpHOH mueHu. [lonsTue kanamga paccesHusl.
29. bopHOBCKOE MPUOTMKEHIE B MHOTOKAHAIBHOM PacCEesTHUU.
30. MeToz CHIIBHOM CBSA3H KaHAJIOB.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Kpurepun oueHnBaHus 10 3a4eTy:
«3a4TEHO». CTYIEHT BIAJEeT TCOPETMYECKHMMH 3HAHMSAMM II0 BCEM paszeilaM Kypca, yMeeT —
IIPUMEHATH 3HAHMS, IIOJYYEHHBIE NP U3YYEHHUM Kypca I PELICHUs 3a7a4 KBAHTOBOM TEOPHH,
MaTepHall WUTIOCTPUPYET pUMEpaMH, JOIYyCKaeT HE3HAUYUTEIbHbBIE OIINOKY.
«HE 3a4TCHO». Marepual HE YCBOEH WM YCBOEH YaCTUYHO, CTYACHT HE 3HAET IIOCTYJIATOB
KBaHTOBOM TEOpHUH, HE 3HAET MATEMAaTHUYECKHUH amnmnapaT KBaHTOBOW MEXAHHMKH, HE MOKET
3anucath ypaBHeHue Lllpenunrepa, He c1ain KOHTPOJIbHBIE Pa0OTHI O AUCLIHUIUINHE.

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C8OUBUIULL  3HAHUS,
Jposeti «5» YMEHUS, KOMNemenyuu u meopemuseckuii. mamepuan be3 npobenos;
(omro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
8bICOKOM KAYeCmMBeHHOM — YPOGHE, npakmuyeckue — HAGLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBO0EHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOUuLO» 3ACIYHCUBAEN CHYOeHM, NPAKMUYECKU NOJIHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) mMamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMAIbHbLIM YUCIOM
0ann08, 8 0CHOBHOM ChOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopocoswiii OYEHKY «Y008IIemE8OPUMENbHOY» 3ACILYHCUBAEN CMYOeHM, YACTMUYHO C
VpoBeHb «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemsopume | meopemuueckuil Mmamepuan, MHo2ue yyeOHble 3a0anus aubo He
JIbHO) 8LINOIHUN, ~ AUOO  OHU  OYEHEeHbl YUcIoM  0annoe  ONUSKUM K
MUHUMATIbHOMY, HEKOMOpble NPAKMUYecKue HA8blKU He ChOPMUPOBAHDL.
Munumanvholii | oyeHKy — «HEYOO8IEeMEOPUMENbHOY» — 3ACIYHCUBAem  CMYOeHm,  He
VPOBeHb «2» 0C80UBWIULL  3HAHUS, YMEHUA, KOMNEemeHyuu U meopemuyecKull
(HeyOosnemeopu | mamepuai, yieOHbvle 3a0aHUs He 8bINOJIHUL, NPAKMUYECKUe HABLIKU He
MebHO) chopmuposanbl.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIMAAM M JIHMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs /ISl IOJATOTOBKU OTBETA HA 3K3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJUAOB TpOILEAypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHs 10 JAUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa onieHMBaHUSI PE3yJIbTaTOB OOy4YEHHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MPelOoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:



— B Ie4aTHoi (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist T1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0yyJarouxcs.

10.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, THPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil
5.1. YueOnas uteparypa

Edpemos, 0. C. KBantoBas mexanuka : yuyeOnuk ans By3oB/ HO. C. EppemoB. — 2-e
u3a., ucnp. u gom. — Mocksa : M3gatensctBo Opaiit, 2025. — 458 c. — (Bricmiee
obpazoBanme). —  ISBN 978-5-534-04975-6. —  Tekct : DJCKTpPOHHBIA  //
O6pazoBarenpHast mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/563482.

EpmakoB, A. . KBanTtoBas MexaHnuka v kBaHToBasg xumusi. B 2 u. Hacte 1. KBantoBas

MeXaHUKa : Yy4eOHMK U TnpakTukym s By3oB/ A. WM. EpmakoB. — Mocksa :
WznarensctBo FOpaiit, 2024. — 183 c. — (Beicmee obpazoBanue). — ISBN 978-5-534-
00127-3. — Texct : snexktponHblil // ObpazoBarenbHas minatdopma FOpailt [caiiT]. —

URL.: https://urait.ru/bcode/538517

EpmakoB, A. . KBanTtoBas MexaHnuka v kBaHToBasg xumus. B 2 4. Yacts 2. KBantoBas
XUMHUS : YUeOHUK M MpakTUKyMm Juis By30B / A. U. EpmakoB. — Mocksa : U3narenbcTBo
IOpaiir, 2024. — 402 c. — (Beicmiee oopazoBanue). — ISBN 978-5-534-00128-0. — Tekcr
:  omekTpoHHbli  //  OGOpasoBarenbHas  1wiargopma  FOpaiit  [caiit]. —
URL.: https://urait.ru/bcode/538518.

Kombitiie, W. B. KBantoBass  mexaHuka: y4deOHOe — mocobwe it By30B /
. B. Konbitun. — MockBa :  U3zgatensctBo  Opaiir, 2024.— 245c.— (Bsicmiee
obpazoBanue). — ISBN 978-5-534-15459-7. — Tekcer : anekTpoHHbIN // OOpa3oBareabHas
mnardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/544691.

EpmakoB, A. U. KBaHTOBas MexaHWKa U KBaHTOBAsl XUMUS : YUEOHUK U MPAKTUKYM IS
By30B: B 2 u. Y. 2 : KBanroBas xumusi / A. . Epmakos. - Mocksa : FOpaiit, 2022. - 402
c. - URL: https://urait.ru/bcode/491726 (mara obpamenus: 03.06.2022). - Pexum
JOCTyTA: IS aBTOpH3. mojb3oBaTenei. - ISBN 978-5-534-00128-0.

Epmaxkos, A. V. KBaHToBast MexaHUKa M KBAaHTOBAs XUMHUS : YUEOHUK U MPAKTUKYM JUIS
By30B: B 2 4u. Y. 1 : KBanroBas mexanuka / A. U. Epmakos. - Mocksa : IOpaiir, 2022. -
183 c. - URL: https://urait.ru/bcode/491725 (mata obpamenus: 03.06.2022). - Pexum
JOCTyTA: IS aBTOpH3. Tojbk3oBaTenei. - ISBN 978-5-534-00127-3.

bapanosckuii, B.JM1.KBaHTOBasi MexaHuka 1 KBaHTOBasi XuMus: yueOHoe nocobue / B. U.
bapanoBckwuit. - 3-¢ usn., crep. - Cankr-IlerepOypr : Jlans, 2022. - 428 c¢. - URL:
https://e.lanbook.com/book/206195 (mata obpamenus: 10.11.2022). - Pexxum nocryma:
JUTSL aBTOpH3. Tonb3oBareneit. - ISBN 978-5-8114-3961-4.

Jlannay JLA., JIupum E.M. Teoperndeckast ¢usuka: y4e6. mocobue: B 10 T. — T. 3:
KBanToBas mexanuka (HepensTiuBucTckas Teopust) / o pea. JLIL. I[Turaesckoro. — 6-¢ u3.,
ucnp. — M.: ®uzmanur, 2021. — 800 c.

JIsBOBCKUH, Anekcanip. OTiMYHas KBAaHTOBas MeXaHHKa : yuyeOHoe nmocobue : B 2 4. Y. 1
/ Anexcannp JIbBoBckuii ; mepeBoa ¢ anrnuiickoro H. Jlucosa ; penakrop A. Pocronkas.
- Mocksa : AnerinHa HOH-(ukH, 2019. - 420 c. : wi. - ISBN 978-5-91671-952-9.
JIbBoBckMi, Anekcannap. OTIMYHAas KBaHTOBash MEXaHMKA @ pelIeHHd [K ydeOHOMY
nocoburo] : B 2 4. U. 2 / Anekcannp JIbBoBckuii ; mepeBoa ¢ anrauiickoro H. Jlucona ;
penaktop A. Pocromnkas. - Mocksa : AnbnuHa HOH-pukiiH, 2019. - 304 c. - ISBN 978-5-
91671-952-9.


https://urait.ru/bcode/563482
https://urait.ru/bcode/538517
https://urait.ru/bcode/538518
https://urait.ru/bcode/544691

11.

12.

13.

14.

15.

Upono N.E. 3amaun no kBantoBoil ¢usuke. — M.: BUHOM. JlaGoparopusi 3HaHUH,
2015. - 220 c.

Jlanpay JI.J1., Jlupmmn E.M. KBantoBas mexanuka. HepensaruBuctckast Teopust. — M.:
duzmataut, 2008. — 800 c.

Cusyxun J[.B. O6mwmii kypc ¢pusuku. — T. 5: ATomHas ¢usuka. — M.: @usmaraur, 2002.
—200c.

lamuukuii B.M., Kapnakos b.M., Koran B.W. 3agaun mo kBaHTOBOH MexaHUKe. y4el.
nocobue 11t By30B. — M.: Hayka, 1992. — 880 c.

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

5.2. Ilepuoanyeckas JuTepaTypa

He ucnonb3yercs

5.3. HHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl

JAHHBIX " I/IH(l)OpMaIII/IOHHbIe CIIPaAaBOYHbIEC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. 5bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Hayunas anekrponnas oudnuorexka (HOB) http://www.elibrary.ru/

5. IloJIHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX JXYPHAJIOB Ha Poccuiickon

Mo

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

6. HanumonanbHasg »3neKkTpoHHass OuOIMOTEKa (JOCTYN K DJIEKTPOHHOM OubInoTexe

nuccepranuii Poceuiickoit rocynapcrsennoit ouodnuoreku (PI'B) https://rusneb.ru/

7. Tlpesunentckas oudimoreka um. b.H. Enpuuna https://www.prlib.ru/

8. DnexrponHas koyekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

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

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

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

13. zbMath https://zbmath.org/

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

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

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uHpopmanmonnas cucrema POCCUSA http://uisrussia.msu.ru

NHpopmManHOHHBIE CIPABOYHbIEC CUCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JIOCTYII MO JIOKAJIBbHOM CEeTH ¢

KOMIIBIOTEPOB OMOITUOTEKH )

Pecypchbl ¢BOGOIHOIO 10CTYIIA:
1. AmepuKaHCKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. KubepJlenunka (http://cyberleninka.ru/);
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https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
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3. MuHHCTEpPCTBO HAayKH U BBICIIET0 00pa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii moprain "Poccuiickoe odpazoBanue" http://www.edu.ru/;

5. HNudopmanuonnas cucrema "EanHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcam
http://window.edu.ru/;

6. Enmuas kosutekunus nudpoBsIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymiknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrnpaBouHo-uH(pOpMaMOHHBIH TopTai "Pycckuit s3pik" hitp://gramota.ru/;

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

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

11. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

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

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI
KyoI'Y:
1. DnextpoHHbIi Katajgor Hayunoit 6ubimorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnektpoHHas OnbaroTeka TpyaoB ydeHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MoayapHOrO AMHaMUYECKOro ooyduenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMILJIEKCOB, IyOIUKAUi 1
koHpepenmmii http://mschool.kubsu.ru/
5. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HHHOPMALIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
6. DnexrpoHHbIi apxuB qokymeHtoB Kyol'Y _http://docspace.kubsu.ru/
DNeKTpOHHBIE 00pa3oBaTelbHBIE pecypchl Kadenpsl HHOOPMAIMOHHBIX  CHUCTEM H
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckne yKa3aHusi [Jsi OO0y4YAIOIIUXCA IO OCBOEHHIO JTHCHUILIMHBI
(Mmonxyuis)

Opranm3anusi Tporecca OCBOCHUs AucuuiuiiHe «KBaHTOBass MeXaHWKa W OCHOBBI
KBAHTOBOM TEOPUM TMOJS» BKIIOYAET HECKOJBKO OTIENBHBIX OJIOKOB: MpOpabOTKa, aHAIU3 U
MOBTOPEHHE JIEKIIMOHHOIO MaTepuana; 4TeHHe U pedepupoBaHUE JIUTEPATYPHI; BBINOJIHEHUE
NUCbMEHHOW KOHTPOJBHOM paloThl; MOJArOTOBKA K KOJJIOKBHYMY; MOJTrOTOBKAa K 3adyery,
MOJTOTOBKA K DK3aMEHY.

[TpopaboTka, aHamU3 U MOBTOPEHHUE JEKIIMOHHOr0 MaTepuana. [IpoiiieHHbIi Ha eKuusax
MaTepuan TpeOyeT 00s3aTeNbHOI0 CaMOCTOSITEILHOTO OCMBICIEHHS cTynaeHTa. [{ns Gomnee
3(pPEKTUBHOIO OCBOEHMsI Kypca LeJIecoO0pa3HO aHaJU3UpOBaTh JICKIMOHHBIH MaTepual
CIIEAYIONMM 00pa3oM: TOBTOPHO MPOYHTAB KOHCIIEKT JIEKIIUH, HEOOXOIMMO MPHUCTAILHOE
BHUMaHHUE VYJENUTh KIIOYEBBIM TOHSATHSIM TeMbl, OOpaTUBLIMNCH K CIPaBOYHOH U
PEKOMEHIOBAaHHOHN yueOHOM U CTIeIIMAIbHON JTUTEPATypE.

Yrenue u peepupoBanue nutepatypsl. M3yuenue nurepaTypsl K Kypcy (Kak OCHOBHOIA,
TaKk H HOHOJ’IHI/ITGJ’IBHOﬁ) SIBIAETCS BaKHEHIITNM Tpe6OBaHI/IeM U OCHOBHBIM HWHIUKATOPOM
OCBOCHMS COJIepKaHUs Kypca. JlIs CTYJEHTOB HMEIOTCS OJEKTPOHHBbIE YYEeOHHMKH IO
JUCHUITIIINHE «KBaHTOBass MeXxaHWKa ¥ OCHOBBI KBaHTOBOM TCOPHHU ITOJIA», KOTOPHIC MMO3BOJIAIOT
00JIerduTh U cAenaTh 6osee II0OTBOPHBIM H3YUYE€HUE TaHHOMN TUCIMITIIMHEI.

BrinonHenue nMCbMEHHOM KOHTPOJbHOW paboThl. CTYOEHT NOJKEH YMETh NPUMEHATh
MOJIydeHHbIE TEOPETUYECKHUE 3HAHMS Ui PEIIeHUs MpakTHdeckux 3agaHuil. [losTomy onenka


https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

CTENEHH MOATOTOBIEHHOCTH CTYJIEHTOB IIPOBOAMUTCS C IOMOIIBIO IPOBEPOYHBIX 3aJaHU.
Pemienue 3agaum ciegyer mpoBoAuTh B 3 »Tama. Jtan 1. BHUMaTenbHO MpoYMTaTh YCIOBHUE
3a7a4i. BBIICHUTB, Kakue BEJIMYMHBI YK€ U3BECTHBI, KaKH€ HY)KHO HAaWTH, 3HAYEHUE KaKuX
BEJIMYMH MOXKHO OTBICKaTh B CIIPAaBOYHOM JINTE€paType. BBINOIHUTE MOSICHUTENIBHBIA PUCYHOK,
€CJIM B 3TOM €CTh HeoOX0auMocTh. KpaTko 3anucarh ycioBue 3ajadu. Jram 2. 3anucaTth 00mme
ypaBHEHHUS, CBS3bIBAIOLINE (PU3NYECKUE BEITMYMHBI, KOTOPHIE XapaKTepU3YIOT paCCMOTPEHHOE B
JaHHOW 3azaye siBieHHE. KOHKpeTH3upoBaTh 3TH ypaBHEHHUS AJI JaHHOW 3azaud. Jtan 3.
Pemnte ypaBHEHHE OTHOCUTEIBHO MCKOMOHN BeauW4MHbL. [IpOBEpUTH €OUHUIY HCKOMOM
BEJIMYMHBI. BBINMOIHUTE HEOOXOIMMBIE BEIUMCIIECHUS. [Ipoanann3upoBats pe3yabTar.

[ToaroroBka k KomtokBuymy. KosiokBuym - BuJ y4eOHOrO 3aHSTHS, MIPOBOJUMOTO C
LIEJIbI0 TIPOBEPKU M OLIEHUMBAHUS 3HaHUM ywamuxcs. OH NpoBOIUTHCS KaK MacCOBBIA ompoc. B
XO0Jle TPYIIOBOTO OOCYXKICHHSI CTYACHTHl YYaTcsl BBICKAa3bIBaTh CBOIO TOUKY 3pEHHS IO
OINpEICIECHHOMY BOIPOCY, 3alllMIIaThb CBOE€ MHEHUE, IPHUMEHSAS 3HAHUSA, IOJyYEHHbIE Ha
3aHATHUAX MO MPEAMETY. A IPEenoaBaresib B 3TO BPEMSI UMEET BO3MOXKHOCTh OLICHUTh YPOBEHb
YCBOEHHUs CTyJAeHTaMu Matepuana. [l caMOCTOATENbHOW IOATOTOBKM K KOJJIOKBUYMY
CTYIEHTY HeoOXoauMa JeTallbHas NpopaboTKa M TMOBTOPEHHE JIEKIIMOHHOTO MaTepualia u
MCII0JIb30BAaHUE JI0IIOJHUTENIBHOMN JINTEPATYPHI.

[ToaroroBka k 3a4etTy. Bonmpocs!l k 3a4eTy cOCcTaBIeHbI TAKUM 00pa3oM, 4TO 3aTParuBaroT
BCE OCHOBHBIE pa3/ieiibl Kypca. OCHOBHBIMM MaTepuaiaMu AJisl OATOTOBKH K 3a4ETy SBIISIOTCS:
KOHCIEKTHI JIeKIMi, ydeOHas M copaBoyHas muTeparypa. /[l cmaum 3aueta  sBIsSeTCS
00s13aTEIbHBIM ~ BBITIOJTHEHHE BCEX JAa0OpaTOpPHBIX pPadOT, MPEIyCMOTPEHHBIX B pPaMKax
JUCLUUILIMHBI, @ Tak)K€ YCTHBIM OTBET B paMKax 3ayera. [lo OKOHUaHUM 3aHATHUH CTYIEHTHI
CHAIOT 3a4eT MO JWCIHIUINHE B YCTHOH (opme. OpUSHTHPOBOYHOE BpeMsi HA MOATOTOBKY 40
MuH. [IpenopaBaTtens omnpamuBaeT CTyA€HTa Ha NPEIMET BBIABICHUS 3HAHUS OCHOBHBIX
NOJIO)KEHUH JTucHUIUIMHBL. [IpenonaBarento MpenocTaBiseTCs IpaBO 3aJaBaTh CTYJAEHTaM
JOTIOTHUTEIIbHBIE BOIPOCHI MO BCEH yueOHOI mporpaMme IUCHUIUIMHBL. Pe3ynpTaT ciaum 3adera
3aHOCUTCS MPEIO0IaBaATEIEM B SK3aMEHALIMOHHYIO BEIOMOCTb U 3aYETHYIO KHHUKKY.

[ToarotoBka k 3K3aMeHy. Bompocbl K 3SK3aMeHY COCTaBIIEHBI TaKHUM OO0pa3oM, YTO
3aTparuBarOT BCE OCHOBHBIE pa3zeibl Kypca. OCHOBHBIMH MaTepuajaMu Ui MOATOTOBKH K
9K3aMEHY SIBJISIIOTCSA: KOHCHEKTHl JIEKIMH, ydyeOHas M cmpaBodHas jutTepaTypa. CTyAeHThI
00s3aHbl CIaThb 3K3aMEH B COOTBETCTBMM C pACHUCaHUEM M Y4YEOHBIM IUIAaHOM. ODK3aMEH
aBnsieTcs (GOpMOIl KOHTPOJISL YCBOEGHHUS CTYJEHTOM Y4eOHOW Mporpammbl MO JUCLUIUIMHE
«KBaHTOBasi MexaHHMKa W OCHOBBI KBAaHTOBOW TEOpHUM MOJs». Pe3ynbrar claum sK3aMeHa Io
IIPOCIIYIIAHHOMY KYpCY IOJDKEH OLIEHMBAThCSl KaK WTOTI JIEATEIbHOCTH CTYAEHTAa B TEUEHUE
CeMecTpa, a UMEHHO - IO TOCENIaeMOCTH JIEKIMH, pe3ylbraTaM padoThl Ha MPaKTHYECKUX
3aHATUAX, BBIIOJIHEHUS KOHTPOJIBHBIX paloT. [[ng craum sk3ameHa SBIsSETCS 00s3aTelbHBIM
BBIMIOJTHEHHE BCEX KOHTPOJIbHBIX padOT, MPEJyCMOTPEHHBIX B paMKaxX IUCUUIUIMHBI, a TaKKe
YCTHBI OTBET B paMKax dK3aMmeHa. [lo OKOHYaHMM 3aHATHI CTYAEHTHI CHAIOT 3K3aMEH II0
JTUCIIUILINHE B ycTHOU hopme. B Ouiere mo 1Ba Bompoca U3 crycka BOIPOCOB JJIsl HOJTOTOBKHU K
9K3aMeHy M ojHa 3aj1adya. OpueHTHUpPOBOUYHOE BpeMs Ha mojarotoBky 60 muH. IIpemopaBarens
OIpalIMBaeT CTY/AECHTAa Ha NMpPEAMET BbISBIECHUS 3HAHUS OCHOBHBIX IOJIOKEHUN IUCIMILIMHBL
[IpenogaBaTento MpenoCTaBiIsIeTCA MPaBO 3a/1aBaTh CTYAEHTaM JONOJHUTENIBHBIE BOIPOCH! IO
Bcell  yueOHOM mporpamMme JAMCHMIUIMHBL.  Pe3ynbrar cpaum  9SKk3amMeHa  3aHOCHUTCS
IpenoaaBaTesieM B 3K3aMEHALMOHHYIO BEJOMOCTb M 3a4€THYIO KHIXKKY.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl 0OJbIIOE 3HAYEHHE HMEET WHIUBUIyaldbHass ydeOHas paOoTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluM 110 MNPCIMETY SABJIIIOTCA BaXHBIM (i)aKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3AUU OOYUEHHs U YCTaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTA
MCXKAY MNOpernoaaBaTcjicM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM WA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.



7. MaTepuajibHO-TEXHUYECKOe o0ecredeHne Mo JUCHUIIHHE (MOIYJII0)

HanmenoBanue creLuaabHbIX OCHAICHHOCTH CIEMUATbHBIX [TepeyeHb THULIECH3HOHHOTO
HNOMEIICHHUH MOMEIICHHU IPOrPaMMHOT0 0becredeH s

YueOHble ayJMTOPHUU st | MeGenb: yueOHast MmeOelnb Microsoft Windows 8, 10;
NpOBeNCHUs 3aHATHIA JeKinoHHoro | TexHuueckue cpenctea odyuenus: | Microsoft Office Professional Plus.
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHble ayJUTOPHUU st | MeGenb: yueOnast MmeOenb Microsoft Windows 8, 10;
MPOBECHUS sanatuil | Texuuueckue cpenctsa ooyuenus: | Microsoft Office Professional Plus.
CEeMHHAPCKOr0 THIA, TPYMIOBBIX U | SKpPaH, MPOCKTOP, KOMIBIOTEP
WH/IMBUIYATbHBIX ~ KOHCYJbTALHI,
TEKYIIEro KOHTPOJISL u
MIPOMEXYTOUYHOH aTTeCTallui

Jus  camocTosTenbHOW — paboThl  OOydYarOUIMXCS  IPEAYCMOTPEHBbl  IOMELIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA.

HanmeHoBaHMe TOMEILECHUH TS OcCHaIIeHHOCTh TOMEIICHUH TS [Tepe4eHp TMLIEH3HOHHOTO
CaMOCTOSTENILHON paboThI CaMOCTOSATEIBHON PaboThI HPOrPaMMHOT0 o0ecrieYeH s
oOygaromuxcs oOyJaromuxcs
[Momerenue s caMoCToATeNIbHOM | Meberb: yueOHas meOenb Microsoft Windows 8, 10;
paboTsl 00y4aromuxcs (untansHbeiii | Komruiekt — cnenuanusupoBannoi | Microsoft Office Professional Plus.
3an Hayunoit 6ubmmoTekn) MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKA C MOJKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHHMKalIUOHHOMI cetu

«HTepHET» M OCTYIIOM B
QNIEKTPOHHYIO  MH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecreynBaroee
JIOCTYTI K CeTH  HWHTEPHET
(mpoBomHOE COCITMHECHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

[Momemnenne s cCaMOCTOATENBHOM | Mebesb: yueOHas MeOenb Microsoft Windows 8, 10;

pabotsl oOyuaroniuxcs (ayx.208¢c) | Komrutekt  cnenuanmsuposannoii | Microsoft Office Professional Plus.
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TEXHHKA C MOOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON cetu
«lHTepHeT» W JOCTYIOM B
JJNIEKTPOHHYIO  HH()OpMALMOHHO-
00pa3oBaTeabHYIO cpeny
o0Opa3oBaTenpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBomHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texnonorun Wi-Fi)




