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1. e ocBOeHUS TUCHUIINHBI

[lenp0  ocBOeHMs  IUCUMIUIMHBL — «KBaHTOBas  MexXaHUKa»  SBIAECTCS
(opMHUpOBaHUE y CTYIEHTOB KOMIUIEKCa MNPOPECCUOHANbHBIX 3HAHUW M YMEHUU
(BmaneHuii), yCBOEHHE OCHOBHBIX 3aKOHOB, METOJIOB U TMOHATUNA KBaHTOBOMU
MEXaHUKHU.

3ajjauaMu OCBOCHHMS JHUCLMIUIMHBI SBIISIIOTCS OBJAJEHUE 3HAHUSMHU OCHOBHBIX
[IOJIOKEHUNU Teopuu, ypaBHeHu# IlIpeguHrepa v HaBbIKAMM HPUMEHEHUS HX K
pacyery MpOLECCOB, MPOUCXONAIIMX HAa aTOMHOM U MOJEKYJISIPHOM YpPOBHE.
CryneHTbl  Takke JOJDKHBI 3HAaThb OCHOBHBIE KBAaHTOBOMEXAHWUYECKHE MOJEIU
(rapMOHHMUYECKUI OCHMIUISATOP, IPSIMOYTOJIbHAs sIMa, KBAHTOBBIM pOTaTOp M T.I1.).

2. Mecto nucunimuiuibl B cTpyktype OOII 6akanaBpuara

Huciuminna «KBaHTOBasi MEXaHHKa» OTHOCUTCS K 00s3arenbHoi yactu biioka 1
«ducuunmuael (MOAYIM)» OCHOBHOM 00pa30BaTENbHOMN MPOrpaMMBbl U U3y4YaeTCs
cTyaeHTaMu ouHoi ¢popmbl o0yduenuss Uucturyra usuku CI'Y, npoxoasimmumu
noarotoBky no Hanpasienuto 11.03.04 «DnekTpoHrKa U HAHODJIEKTPOHUKAY TIO
npoduito « MUKpPO- U HAHORJIEKTPOHUKA, TMATHOCTHKA HAHO- U OMOMEAUITMHCKUX
CUCTEM», B T€UEHHUE 5 y4EOHOTO ceMecTpa.

Marepuasn AMCHMIUIMHBI ONUPAETCS Ha paHee NPUOOPETEHHbIE CTYJIECHTaMU
3HaHUsA 1o (PU3MKE, MAaTEMATUKE, XUMHUH, TEPMOJIMHAMUKE U CTATUCTUUYECKON (U3HKe,
JIEKTPOJAMHAMUKE CIUIOLIHBIX CpEl, W IOATrOTaBIMBAET CTYACHTOB K HM3YYCHUIO B
NOCJIENYIOIIMX CEMECTpax TAaKUX IUCHUIUIMH Kak, «Dusuka MOoIynpOBOJIHUKOBY,
«KBaHTOBass Teopus TBEpHOro Tena», «KBaHTOBasg M ONTUYECKAs JIIEKTPOHUKAY,
«TexHonoruss  MarepuasoB U  CTPYKTYp  JJIEKTPOHUKH», «TBeprorenabHas
AJIEKTPOHMKA», a Takke psAa JIUCUUIUIMH MpU MPOAOKEHUHM OOydeHHs B
Marucrparype.

3. Pe3yabTaTrsl 00y4eHHsl 0 AUCHHUILIHHE

Koa v HammMeHnoBanue Kox n HanmenoBanue Pe3yabTaThl 00yuyeHus
KOMIIeTeHIIH U HHAUKATOpAa
(MHIUKATOPOB)

JOCTHKEHHs] KOMIIETeHIIHHI
OIIK-1. Cnoco6en 1.1_B.OIIK-1. 3HaThL OCHOBHBIE NIOJIOKEHUS,
HCTI0JIb30BaTh MOJIOKEHHUS, [ToHumaeTt BaXXHOCTh 3aKOHBI U METO/Ibl €CTECTBEHHBIX
3aKOHBI U METO/IbI PUMEHEHUS HayK U MaT€MAaTHUKH, UCIIOJIb3yeMbIe
€CTECTBEHHBIX HayK U (dbyHIaMEHTAIbHBIX 3aKOHOB | B 00JIaCTH KBAHTOBOW MEXAaHHKHU;
MAaTE€MAaTHKU Il pEelIeHUs PUPOJBI U OCHOBHBIX MOJIXO/Ibl U METO]Ibl KBAHTOBOM
3a/1a4 UHKEHEPHOU dbuznyeckux u MEXaHUKH, UX OTIMYHE OT
NeSATeIbHOCTH MaTeMaTUYeCKUX 3aKOHOB. MOJXOJ0B U METOJIOB KJIACCUUYECKOU

2.1_B.OIIK-1. bu3uKy.

ApPryMeHTUPOBAHHO

npuMeHsieT pusndeckue YMeTb apryMeHTUpPOBAHHO

3aKOHBI U MAaTEMAaTHYECKUE MPUMEHSITHh (PU3UIECKHE 3aKOHBI 1




METO/Ibl JUIsl pEelIeHus 3a/1a4
TEOPETUYECKOTO U
IIPUKIIAJHOTO Xapakrepa.
3.1_B.OIIK-1.

Hcnonb3yer 3Hanus Gpuznku
Y MaTeMaTHUKH MPU pPEeLUICHUU
KOHKPETHBIX 33/1a4
WHKEHEPHOU JIeATEIbHOCTH.

MaTeMaTUYeCKHE METOIbI JIJIst
pelIeHus 3a/1a4 TEOPETUUYECKOTo U
MPUKIIAIHOTO XapakTepa B o0nactu
KBAHTOBOM MEXaHHKH,

OTMCHIBATH u KaueCTBEHHO
OOBSICHATh T€ WJIM MHBIE CBOMCTBA
HAaHOPa3MEpPHBIX YaCTHUIl, CTPYKTYP
13 HUX 00pa30BaHHBIX.

Bianers 3HaHUSMU QU3HKH U
MaTEeMaTHKH, HEOOXOIUMBIMH TIPU
pEIICHHH KOHKPETHBIX 3a/1a4 B
0077aCTH KBAHTOBOI MCXAHWKH;
MEeTOJaMu TEOPETUIECKOTO
OTMCAHMUS W aHaJM3a TPOIECCOB B
MUKPOMHPE.

4. CTpyKTYpa " coepKaHue TUCIUTIUHBI

OO6m1ast Tpy1I0€MKOCTh JUCITUTIIMHBI COCTaBIsIeT S 3aueTHBIX eaunuil, 180 yacos.

Dopmbl
TeKylIero
Buabl yueOHoii padoThl, KOHTPOJISA
Ne Pazaes AucuMnInHbI 3 BKJIIOYASl CAMOCTOSATEIbHYI0 | YCIIeBaeMOCTH
n/n o 3 padoTy CTY/IeHTOB U (no neoenam
S § TPYA0EeMKOCTh (B 4acax) cemecmpa)
é = Dopmbl
S NMPOMEXKYTOYH
= oii
aTTrecTaluu
(no
cemecmpam)
Jlex | Jlaboparopusie | [Ip | CPC
U3 Hux
O6mas -
TpyIO- MIPAKTH
€MKOCTH Hecrad
HOATO-
TOBKa
1. | Benenue 5 1 2
2. | OcHOBHBIE MOJIOKEHUS 5 12 | lposepka
KBAHTOBOM MEXaHUKHU BBIIOTHOHIS
2-3 4 4 3aJ1aHMI
CaMOCTOATCIIBHON
paboThI
3. | Hpunrmn 5 16 | KonrponbHas
HEOIPEIETEHHOCTH. 4-5 4 4 pabora
Omneparopsl




[TocTynaTel KBaHTOBOM ) 12 | Hposepka
BBITIOJIHCHU A
MEXaHHKHU 6-7 4 4 S
CaMOCTOSATCIbHOU
paboTEI
VYpasuenue lllpeaunrepa 5) 20 | Iposepka
BBITIOJIHCHU A
8-10 6 8 3a7aHui
CaMOCTOSTEIbHOM
paboTHI
[Mpunnun [Maymnu. 5 8 | Iposepka
CraTtucTuka 31€MEeHTapHbIX BBIIOTHEHHA
YacTHI 11-13| 6 6 3aaHui }
CaMOCTOSTCIbHOU
paboThI
JIBm>keHue B moJie 5 8 | IIpoBepka
1 BBITIOJIHCHUA
IEHTPAITLHOU CHJIBI 14-17| 8 g .
CaMOCTOSTCIbHOU
paboThI
Hroro: 5 34 0 0 34 | 76
Kontpoab 5 36
IIpomexyTouHas 5) JK3aMeH
aTTecTAlusA
OO6mas Tpy10eMKOCTh 180
JUCIUILINHBI

Conepxanne TUCHUILVIHHBI

. BBenenune. VcToku KBaHTOBOM Teopuu. YibTpaduoieToBas KaTacTpoda.
®opmyna I[lnanka. OObsicHeHune ¢oTodnekTpudeckoro 3ddekra. Monenu
aroma. Teopus bopa.

OcCHOBHBIE TIOJOXKEHUS KBaHTOBOM MexaHuku. ['mmore3a [e bpoitns.
Kopnyckymnsipao-BonHOBOM nyanu3M. BoaHnoBast GpyHkIys. OU3MYECKU CMBICTT
BOTHOBOW  ¢yHkumu. HopmupoBka  BoimHOBOM  dyHKmuH.  [lpuHIMN
cynepno3uiyu. BolHOBOM MakeT.

[Ipunuun Heompenenénnoctu. KBasukiaccuueckoe MPUONMKEHUE.
OnepaTopbl KOOpPAMHATBHI, MMITYJIbCa, KUHETHYECKOW »Hepruu. KommyraTop
OIEPaTOPOB.

[Moctynatet  kBaHTOBOM  MexaHuku. CoOCTBeHHBIE  (PYHKITUUH.
CobOcTBeHHBIE  4Ymclia.  JpMHUTOBOe  compspkeHue.  CamMoCOIpsKEHHBIC
oneparopsl. Cpennue 3HaueHusi. Teopema 00 OJIHOBPEMEHHOW H3MEPUMOCTH
(bu3HUeCKUX BETUYUH.

VpaBuenne Illpenunrepa. I'amunbroHunan. CralniOHapHOE YpaBHEHUE
[[Ipenunrepa. Knaccuueckue 3agaunv KBaAaHTOBOW MeXaHUKHU. [loTeHnuanbHas
sMa ¢ OCCKOHEYHO BBICOKMMHU CTeHKamu. lloTeHuanbHas siMa cO CTEHKAMH
KOHEUHOU BBICOTHL. [IpoXoXkaeHue 4YacTHIbl uYepe3 MOTEHUUANbHBIA Oapbep
(TyHHEnbHBIN 3P deKT).




ToxnaectBeHHOoCTh 4acTull. bo3onsl u ¢depmuonl. [lpunnun Ilaynu.
OOmeHnHOE B3aUMOJICHCTBHUE. CraTtucTruka 3JIEMEHTapPHbIX JacTHII.
Pacnpenenennss @epmu-upaka u boze-OnHmTelHa. bo3e-KoHAEHCAT.
3aBUCHMOCTh XUMHYECKOIO MOTEHIMANA OT TEMIIEPATYPHI

JIBkeHHEe B TMOJI€ LEHTpadbHOM Cuibl. KBaHTOBBI OCHMILIATOP.
I'maBnoe kBaHTOBOEe umcio. «HyneBbie» konebGanus. BosiHOBBIE GyHKIINU
KBAaHTOBOro ocuwuisitopa. Onepatop moMeHTa umnyibca. Crnud. Omnepartop
KBaJpaTa MOMEHTa wuMMyJbca. Ilepexonq U3 JI€KapTOBOM CHUCTEMBI B
chepuueckyro. Chepuueckue rapmMoHukd. OmnepaTop opOUTATBHOIO MOMEHTA.
OpOutanpbHOE KBAaHTOBOE YMCJIO. MarHuTHOe KBaHTOBOe dYucio. I[IpaBuio
CI0XeHUs MOMEHTOB. CITMHOBOE KBaHTOBOE uuciio. Marneron bopa. Snepnbiii
MarHeToH bopa. Ypasuenue llpenunrepa ais IBUKEHUS B MOJI€ HEHTPAITbHON
cuibl. Ypasuenue Illpenunrepa s Bogopoonogo0Horo atoma. PanguanbHoe
kBaHTOBOE unciio. KpatHocTs BeipokaeHus. Tepmel. [IpaBuna orbopa. Teopus
BO3MYyIIeHHH. Morekyna Bojgopoja. AnuabaThyeckoe  MpUOTHKEHUE.
NuTterpan nepekpouITUS BOTHOBBIX (PYHKIIHH.

IIpumepHasi TeMaTHKa NPAKTHYECKUX 3aAHATHI (CEMHMHAPOB)

Tema Bpewms B [Inan
qacax
OCHOBHBIE MTOJOKEHUS 4 Jyanusm «BoiaHa-yacTuua». BoaHoBOM
KBaHTOBON MEXaHUKHU. MaKeT.
Bonnosas ¢yHkims.
[TpyHIMIT
CYNEPHO3ULINH.
BosiHOBOM nakeT
[TpunIUI 4 HetictBus ¢ oneparopaMu. OnepaTopsl
HEOIPEIEIIEHHOCTH. KOOPAMHATBI, UMITYJIbCA, KHHETUYECKOM
Omnepartopsl SHEpPIruu
KOOPAUHATBI, UMITYJIbCA,
KUHETUYECKOW YHEPTUH.
ITocTynatel KBaHTOBOM 4 KomMmyTatopsl onepaTopoB
MexaHuKHu. Teopema 00
OJHOBPEMEHHOU
W3MEPUMOCTH
(bu3HIeCKUX BEITNYUH.
VYpaBHeHue 8 Yactuiia B 06CKOHEYHO TITy0OKOM
[Ipenunrepa. MPSIMOYTOJIBHOU sIME. SIMBI KOHEUHOU
Knaccuueckne 3amaum [JTyOUHBI.
KBaHTOBOW MEXaHUKHU. OTpaxeHHe OT CTEHKHU U MPOXOKICHUE
YaCTHUIIbI Yepe3 NPSIMOYTOIbHBIN Oapbep.
[TpunIMn [Taynn. 6 [lepecTaHOBOYHBIE COOTHOLIECHUS JIJIS




5 | OOMeHHOe (epMUOHOB.
B3aUMO/JICCTBUE. Pacnpenenenus @epmu-/lupaxa u bose-
Cratucrtuka DUHIITENHA.
3JIEMEHTAPHBIX YaCTHII

JIBrKEHHE B TIOJIE 8 VYpasuenue lpeaunrepa B chepuiyeckux
6 | nenTpanpHOil crTBI KOOpJIMHATaX
Htoro 34

5. O0pa3oBaTesibHbIE TEXHOJIOTHH, IPUMEHsIEMbIe NPH OCBOCHUH
AUCHUATIHHBI

B npenomaBanuu  gucnuiinHbl  «KBaHTOBas MeEXaHHWKa»  HMCIOJB3YHOTCS
cienytome oopa3oBaTeabHbIe TEXHOIOTHH:

¢ HH()OPMAIMOHHO-PA3BUBAIOIIHE,
® Mpo06JIEeMHO-TIOUCKOBEIE,
® lCClle[IOBaTeNIbCKUE,

B mpouiecce 00ydenus npeaycMaTpuBaeTcsl MIUPOKOE HCIIOIb30BAHUE aKTUBHBIX
U UHTEPAKTUBHBIX (OpPM MPOBEACHUS 3aHATHH: ajpecanusi ayJUTOPUU BOIPOCOB U
KOJUIEKTUBHBIN MMOMCK OTBETOB HA HUX B (JOpPME TUCKYCCHU.

[Tpu peanuzanuu mporpamMmbl TUCHUIIIUHBI «KBaHTOBasg MeXaHHWKa» Hapsay C
TPAIUIIUOHHBIMU JICKIMOHHBIMH U CEMHUHAPCKUMHU TEXHOJIOTHSIMU HCIIONB3YIOTCS
COBpEMEHHbIE  O00pa3oBaTEIbHBIE TEXHOJOTUHM C  ucnonb3oBanueM [IK  wu
MYJbTUMEIUHHOTO TMPOEKTOpa JJIs HATJAIHBIX JIEMOHCTpAuil ()YHKIIMOHAIBHBIX
3aBUCUMOCTEH, POPMBI FJIEKTPOHHBIX 00IaKOB H T.II.

[Tpu peanuzanuu mporpaMMbl TUCIUILTAHBI MPEAYCMOTPEHBI TAKXKE JIEKIIMH IO
aKTyaJIbHBIM BOMPOCaM KBAaHTOBOM TEOpUU BEAYIIUX POCCUMCKUX U 3apyOEeKHBIX
VYCHBIX.

Mertonpl 00ydeHus1, MPUMEHSIEMbIE TP OCBOCHUU TUCIUTUIIUHBI CIIOCOOCTBYIOT
3aKPETICHUIO ¥ COBEPIIICHCTBOBAHUIO 3HAHUM, OBJIAJICHUIO YMEHUSIMH H TOTYYEHUIO
HABBIKOB B O0O0JIACTH MPUMEHEHHUS KBAaHTOBO-MEXaHWYECKUX MeTonoB. ComepxkaHue
y4e0HOTO MaTepHraia TUKTYeT BEIOOP METOI0B OO yUCHHUS:

- uH(OPMAIMOHHO-PA3BUBAIONINE — JIEKIUS, OOBSCHEHWE, JIEMOHCTpaIus,
pelieHue 3a7a4, CaMOCTOATeNbHAs paboTa ¢ PEKOMEHIYy MO JTUTEPATYPOK;

- MPOOJIEMHO-TIONCKOBBIC U MCCIIEOBATEIIBCKUE — CAMOCTOsITeIbHAsI TIpopaboTKa
Mpe/yIaraeMbIX POOIEMHBIX BOIPOCOB IO AUCIUILIIHE

[Ipu npoBeneHHUH MPAKTUUYECKUX (CEMUHApPCKUX) 3aHATUA B aKTUBHOU (opme
MPOBOJUTCS JCTAIBHBIN aHAIW3 BOMPOCOB (DH3WUKH, MATEeMAaTHYECKUX METOOB
pacdeTra KBAaHTOBO-MEXaHUYECKHUX MPOIECCOB B COOTBETCTBUU C MPUBEIACHHBIM HIKE
CIUCKOM TeM (110 BBIOOPY MpernoiaBaTes).



YcioBusi 00y4eHHsI HHBAJUIOB H JIMI ¢ OTPAHNYE€HHBIMH BO3M0KHOCTSIMH
310pOBBSI:

- IpeaAoCTaBJICHNUC NHBAJIMAAM 11O 3pCHUIO HUJIN CHa6OBI/II[HH_II/IM BO3MOKHOCTEM
HCIIOJIB30BATh prr[HO(l)OpMaTHBIe HarjsiAHbIC MaTCPpHAJIbI,

- OpraHmsanusa KOJUJICKTHBHBIX 3aHITUN B CTYACHUCCKUX TIpylmax ¢ MHOEJIbIO
OKazaHus IOMOIIM B IIOJYUYCHHUHU I/IHCI)OpMaLII/II/I HHBaJMgaM H JHOaM C
OrpaHMYCHHBIMU BO3MOKHOCTAMMU I10 3I0POBBIO;

- IMPOBCACHHUC HHIAUBHUAYAJIBbHBIX KOPPCKIHMOHHBIX KOHCYJ'IBT&L[I/Iﬁ JJIA
WHBAJIMIOB U JIUII C OTPAHUYCHHBIMU BO3MOKHOCTAMU 300POBbA.

- UCIIOJIb30BAHUC MHANBUAYAJIbHBIX I‘pa(i)I/IKOB O6yquI/I$I
- UCITIOJIB30BaHUC NJUCTAHIITMOHHBIX 06p330BaT€HBHBIX TEXHOJIOTUH

6. YueOHo-MeTONMYECKOE OOeclieYeHHe CaMOCTOATEIbHOI padoThI
cTyaeHTOB. OLeHOYHBbIE CPeACTBA /sl TEKYIIero KOHTPOJIA yCIeBaeM 0CTH,
NMPOMeKYTOYHOI aTTecTAlMM N0 UTOraM OCBOCHUS JUCIUIIMHBI.

CamocTosTenbHas  BHEAYAUTOpHas paboTa CTYJAEGHTOB IO  JIUCIMIUIMHE
MPOBOJAUTCS B TEYEHHWE BCETO CEMECTpAa M 3aKIIOYaeTCsl B UYTEHUU M H3YyUYCHUU
JUTEPaATyphl, TOJATOTOBKE K JIEKIIUSAM W MPAKTUYECKUM (CEMHUHAPCKUM) 3aHITHSIM, K
KOHTPOJIBHBIM paboTaM, B BBITIOJIHCHUHU 3aJJaHUM JIEKTOpa, paboTe B KOMIBIOTEPHOM
KJ1acce MIIH OMOIHNOTEKE.

CamocTtosTenbHass  paboTa  CTYACHTOB  IOApa3ymMeBaeT  paboTy  ToA
PYKOBOJICTBOM IpenojaBareyiel (KOHCYJbTAallMd W IIOMOIIb MPHU BBITOJHEHUH
JIOMAITHUX 3aaHU) U HHIUBUAYAJIBHYIO pabOTy CTyJEHTa B KOMITBIOTEPHOM Kjlacce
WM ONOJIHOTEKE.

PexomMeHayeTcs:

- I KAYeCTBEHHOI'0 YCBOCHHS MaTepurasa JEKIMK pa3oupaTh BOIPOCHI,
W3JI0KEHHBIE B KAXKJIOM 0YEPEIHOM JIEKIHUH, 0 CIACIYIOMIEH, IO HEMOHATHIM JETAISM
KOHCYJIbTUPOBATHCS Y JIEKTOPA, YATATh COOTBETCTBYIOIIYIO JIMTEPATYPY;

- IIPU MOJITOTOBKE K CEMUHAPCKUM 3aHATUSIM MOJIb30BATHCS PEKOMEHIAIUAMU
npenoaaBaTess, BeAyIEero CEMUHAPbI, TOTOBUTh KPATKUH KOHCIEKT IO BOIIPOCaM
TE€MbI, U3y4aTh JINTEPATYPY MO TEME 3AHATHS;

- IPU TIOJATOTOBKE K KOHTPOJIbHOM pabOTe MOIb30BATHCS JEKIUIMU U
PEKOMEHIOBaHHOU JINTEPATYPOHU;

- 33J1aHUs1, KOTOPBIE JAKOTCS JIEKTOPOM BO BPEMS JIEKIIUU MO OTAECIbHBIM
BOITpOCaM, 00513aTEIIbHBI JJIS1 BHITIOTHCHUS, H KAUSCTBO MX BBHITIOJHCHUS OyIeT
MPOBEPATHCA BO BPEMSI TPOMEKYTOUYHOM aTTECTAIIHH.

IlepedeHs 3a1aHU CAMOCTOATEILHOW pabOThI, ITPEUIaracMbIX CTYIEHTAM

1. Yucteie, cMenIaHHbIE U 3alyTaHHBIE COCTOSHUSI.
2. OrmepaTopsl, MaTpUIla TUIOTHOCTH, MPECTaBICHUS.
3. MomeHT umITynbca, CIiiH, MarHUTHBIA MOMEHT. CITMHOPBI.



Teopust Bo3myienuii. Mosekyna. Crexkrp.

Teopust Bo3mymieHnii. KBaHTOBBIE EPEXOBI.

Meron pyHKIMOHANa TUIOTHOCTH.

Teopus paccesHus.

BropuuHoe kBaHTOBaHHE, IPEICTABICHUE YHCEIN 3aII0JTHEHNUS.
. OCHOBHBIE MOJIOKEHNS KBAHTOBOM 3JIEKTPOIUHAMUKH.

10 KBaHTOBBII KOMIIBIOTED.

©CooNo OM

[Ipu peanuzauyu nporpaMMbl JUCHUILIMHBI «KBaHTOBas MEXaHUKa» CTyACHTaM
IpeUIaracTcsl 0JHa KOHTPOJIbHAsL paboTa B cepeJUHE CEMeCTpa IOCIE OCBOEHUS JBYX
NEPBBIX TEM.

[Ipu moaroToBKE K KOHTPOJIBHOM paboTe HEOOXOAMMO UCTIOIB30BATh MaTEpUal
IPOYNUTAHHBIX JIEKIIHM.

KonTponpHas pabora.

BapuanTt A. Pemenue ypaBuenus llpenunrepa st 4acTUIBI B O€CKOHEUHOM
MOTCHIUAITBHOW SIME

BapuanT b. [IpoxoxneHue yacTuilpl yepes3 MOTeHIIMATBHBIN Oapbep.

HpI/I BBIIIOJTHEHN JIaHHOﬁ KOHTpOJIBHOI;'I pa6OTBI CTYACHT JOJIZKCH
IMPpOACMOHCTPHUPOBATL 3HAHUA IIPUHIUIIOB KBAaHTOBOM MEXaHUKH U YMCHHUC B
PCUICHUHA 3a1a4.

P€3y.1'IBTaTI>I BBIIIOJIHCHUA KOHTPOJIBHBIX pa60T YUUTBIBAIOTCA IIPU IMPOBCACHUU
HpOMG)KYTO‘IHOﬁ aTTeCTallun CTYACHTOB.

[IpoMeskyTouHas aTTecTalus NPoOBOIUTCA B popMe IK3aMeHa.

Bomnpocs! as1s1 npoBeAeHUs] IPOMEKYTOYHOH aTTECTAIIMM 110 UTOTaM OCBOCHMS
AUC UM ILTHHBI

Ncroku kBaHTOBOM Teopun. OCHOBHBIE IPEACTABICHUSI KBAHTOBON MEXAHUKH.

[TocTynaTel KBAaHTOBOM MEXAHUKHU.

BosHoBOM nakeT. TpyaHOCTH, yCTpaHsIEMbIe BBEICHUEM BOJIHOBOT'O MTAKETA.

[IprHIMIT 1 COOTHOLIEHUSI HEONIPEAEIEHHOCTH.

KBanTOBBIN OCHMILIATOP.

N3menenne Gpuznueckux BETUYNH BO BPEMEHH.

ToxnecrBeHHOCTh yactull. [Ipunuun I[aynu. OOMeHHOE B3auMOIEiCTBHE.

Pacnpenenenuss ®epmu—/lupaka u boze—JiiHmreiitna. boze-konaeHcar.

Pemenne ypaBuenus lllpenunrepa 1 MOTEHIIMAIBHOU SIMBI CO CTEHKaMH

0ECKOHEYHOMN BBICOTHI.

Pemenne ypaBuenus lllpenunrepa 1y NOTEHIIMAIBHOU SIMBI CO CTEHKaMU

KOHEYHOU BBICOTHI.

11.  JIBwKeHHE B MOJI€ LIEHTPAIbHOU CHIIBI.

12.  TIpoxoxaeHHe YacTHIl Yepe3 MOTeHIINAIbHEIN Oapbep.

13. Teopwus Bo3mymennit. Monexysa Bogopoaa

CoNoaRWNE

|
o



7. JaHHble 11 yyeTa ycneBaeMocT cTy1eHToB B BAPC

Tabmuua 1.1 Tabnuuma MakcUManbHbBIX OaioB MO BUAaM  y4eOHOH
ACATCIIBHOCTMH.
1 2 3 4 5 6 7 8 9
ABTOMaTHU3U Hpyrue
JIaboparop|[Ipaktnuec Camocrosite oparmoe | BB [TpomexyT
Cemectp | JIexuun HBIE KHE JIbHAsA P yueOHOM | ouHas Hroro
TECTUPOBAH
3aHATUS | 3aHATHA | paboTa e NesTeNbH|{aTTeCTalns
OCTH
5 20 0 20 20 0 10 30 100

Ilpozpamma ouenueanus yueonoii 0eamenbHocmu cmyoenma

S cemecTp

Jleknun
[TocemnaeMocTb, Oonpoc, aKTUBHOCTH | JIp. — OoT 0 10 20 6aios.

JlaGopaTopHble 3aHATUA
He npenycMoTpeHsI.

IIpakTH4Yeckue 3aHATHSL:
[TocemaemocTp, onpoc, akTUBHOCTH U Ap. — oT 0 10 20 6aios.

CamocTosiTesibHasi padoTa

Brinonnenue 3a1annii Ha caMoCTOATENbHYI0 padoTy — oT 0 10 20 Gaios.

ABTOMATH3MPOBAHHOE TECTUPOBAHHE
He nmpenycmotpeno.

JApyrue BUabI y4eOHOI 1eSITeJIbHOCTH:

KonTtponsHas padota - ot 0 1o 10 6amios

IIpomexkyTOUHAS aTTEeCTANUA (IK3aAMEH)
DK3aMeH MPOBOJUTCS B YCTHOW (opMe M Ipesroiaract OTBET Ha 2 BOIpoca

owiera.

[Ipu npoBeaeHnn NPOMEKYTOUHON aTTECTALUN
OTBET Ha «OTJIIMYHO» olleHuBaeTcs oT 21 mo 30 6amios;
OTBET Ha «XOpoIIoy» orieHuBaeTcs oT 11 10 20 6amios;
OTBET Ha «YJIOBJICTBOPUTEIBbHOY OlleHHUBaeTcs oT 6 10 10 6amios;
OTBET Ha «HEYAOBJICTBOPUTEIHHO» OlleHnBaeTcs oT 0 70 5 6asnos.

Takum 00pa3zoM, MAKCUMAJIBHO BO3MOXHasi CyMMa OajlJIoB 3a BCE BHUJIbI YUEOHOM
NEATeNIbHOCTU CTYJEHTa 3a 5 cemecTp mno aucuuiiimHe «KBaHToBasi MexaHHMKa»
coctasisier 100 6amios.




Tabmuma 2.2 Tabnuna nepecdera MOJMYYEHHOH CTYJEHTOM CYMMBI OajjioB MO
mucruiuinae «KBaHTOBas MexaHMKa B OIICHKY (9K3aMEH):

86 - 100 6amsoB COTJIIMYHO

70 - 85 OamioB «XOPpOILIO»

50 - 69 6anoB «YI0BJIETBOPUTEIHHO
MmeHbIne 50 6amIoB «HEYJIOBIETBOPUTEIHLHOY

8. YueOHO-MeTOAMYEeCKOEe U HHPOPMALIMOHHOE o0ecnevyeHne U CIIUNIN HbI

a) auTeparypa:

1.

Teopernueckas puszuka: yued. mocodue : B 10 1. / JI. JI. Jlannay, E. M.
JInpmun. T. 3 : KBantoBas mexanuka. HepensituBuctTckas Teopus / moj pe.
JI. TI. ITutaeBckoro. - 6-¢ u3m., ucnp. - M.: ®DUSMATIIUT, 2008. - 800 c.
I'pudp MO (B 3HB CI'Y 25 3k3.)

CaBenbeB 1.B. OcHOBbI TeopeTnueckoil (u3MKU [DJIeKTPOHHBIH pecypc] :
yueOHuk.T.2. KBanToBas MexaHuka. - Mocksa : Jlans, 2018. - 432 ¢. — ObC
"J‘[AHB"

BBenenne B KBaHTOBYIO MEXaHUKY [ DJIeKTPOHHBIN pecypc]: yueOHoe
nocobue/ MarazunaukoB A.JI., MyxaueB B.A.— Tomck: ToMckuii
rOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PATHO3IEKTPOHHKH,
2012.— 112 c.— DOBC «IPRbooks»

broxunnes JI. . OcHOBbI KBAHTOBOW MEXaHHKH [ DJIEeKTPOHHBIN pecypc]. -
Mocksa : Jlanp, 2021. - 672 ¢. — ObC "JIAHB"

JHemunoBuu b. II. MaTtemarnueckue OCHOBbI KBAHTOBOM MEXaHUKH
[PnexTponnbIii pecype] : yueOHOE mocodue mis By30B / b. I1. JlemugoBud. —
3-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 200 c. — 3BC "JIAHB"
Tonmaue B.B. OcHOBBI KBAaHTOBOW MEXaHWKH [JDJEeKTPOHHBIH pecypc]:
yaeOHoe rmocooue/ B.B. Tonmaues, A.A. ®enoros, C.B. denoroBa. — Mockaa,
WMxesck: PerymsipHass m xaotuueckas JHMHAMUKA, VMHCTUTYT KOMIBIOTEPHBIX
uccaenosanui, 2019.— 240 c. — DBC «IPRbooks»

Havanpupie rnaBel kBanTOBOM Mexanuku / H. B. Kapmos, H. A. Kupuuenko. -
M. : ©USMATIIAUT, 2006. - 359 c. (B 3HB CI'VY 5 3k3.), 2004 (5 3k3.).

3agauu 110 kBaHTOBOM MexaHuke: [700 3amad ¢ moapoo. pemeHusmMu| : y4eo.
rnmocooue A CTyIeHTOB (hu3. crenraIbHOCTEHM By30B : B 2 4. / B. M.
INamuukuii, b. M. Kapnakos, B. 1. Korasn. - M. : Equtopuan YPCC, 2001. (B
3HB CT'Y 9 5k3.)

[IpocTeiimme Moe B KBAaHTOBOM MeXaHHKE: y4e0. mocoOue sl CTyJACHTOB


http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA_PRINT&P21DBN=NIKA&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=0&S21P03=M=&S21STR=

¢u3. cnenuansHoctedt yH-ToB / U. B. AGapenxos, C. H. 3arynses ; C.-Iletep0.

roc. yH-T. - CIIO. : U3n-Bo C-IletepOypr. yH-Ta, 2004. - 126 ¢. (B 3Hb CI'Y 8
9K3.)

0) nporpammHoe obecnieueHue u UHTepHeT-pecypcehl

1. Windows XP Prof

2. AutuBupyc Kacniepckoro 6.0 mis Windows Workstations

3. Microsoft Office npodeccronanphpiii 2010

4. 3onanbHas Hay4yHas Oubauoteka um. B.A.AptuceBud CapaToBCKOTO
rocynapcTBeHHoOro yuuepcutera uM.H.I".UepnbieBckoro. — Pexxum qoctyna:
http://library.squ.ru/

5. Karanor o6pazoBatenbubix HTEpHET-pecypcoB. — Pexum noctyna:
http://window.edu.ru

9. MaTepuajibHO-TEXHUYECKOE oOecriedeHne TUCIMILTHHbI

3aHATHS 110 AUCHUITIINHE «KBaHTOBasi MexaHUKa» IMPOBOIATCA B ayAUTOPHUAX,
COOTBCTCTBYIOIIHUX JIGﬁCTBYIOHII/IM CaAHHUTApPHBIM W IIPOTHUBOIIOKAPHBIM IIpaBUJIaM H
HOpMam, OCHAIICHHBIX KOMHBIOTGpHOﬁ TGXHHKOﬁ, HariasaaHbIMUA
ACMOHCTpAIMOHHBIMH MAaTCpHUaJlaMU, MYHLTHMG,HPIfIHBIMH YCTaHOBKaMH WU IIp.

IIporpamma cocrarieHa B coorBeTcTBuH ¢ Tpedboanusmu GI'OC BO no
HarpasieHuro 11.03.04 «3nekTpoHrKa U HAHOAJIEKTPOHUKAY € YIETOM Tpoduis

MOATOTOBKH «MUKPO- M HAHODJICKTPOHHMKA, TMaTHOCTHKA HAHO- M OMOMETUITUHCKIX
CHUCTEM).

ABtop, noueHt A.D. Iloctenbra

[Iporpamma pazpabdortana B 2019 r. u oqoOpeHa Ha 3acenanuu kadenpsr Gu3nKu
TtBEpaoro tena ot 03 nexabps 2019 roxa, mporokon Ne 4

[Tporpamma akryanmusupoBana B 2021r. u ogoOpeHa Ha 3aceqanuu kadenpsl Gu3nku
TBEpaOro Tena ot 05 okta0ps 2021 rona, npotokost Ne 3.


http://library.sgu.ru/
http://window.edu.ru/

IIpuioxenue

YueOHO-MeTOAMYEeCKOe M HHPOPMAIIMOHHOE 00ecTiedyeHre TU CIUITHHBI

Pekomenayemas aureparypa:

1.

[moneckuit O. B. ATomHuas pusnka [DnekTpoHHbIN pecypc] : yueOnuk. T.2 :
OCHOBBI KBAaHTOBOIM MEXaHUKHU U CTPOEHUE IIIEKTPOHHOU 000JI0UKHU aToMa. —
M. : Jlansb, 2010. - 448 c. — OBbC "JIAHb"

3a/iauu ¥ TECTHI IO ONTHKE U KBAHTOBOW MeXaHUKe [DnekTpoHHsbIi pecype] / C.
C. Amntecaun, JI. U. Yepnsimona, H. B. ®unenkosa. — M. : Jlans, 2012. - 336
c. I'pu¢p HMC YMO. — OBC "JIAHB"

KpacnonesiieB E.A. KBanToBass MeXaHHUKa B MPUIIOKEHUAX K (PU3UKE TBEPIOTO
Tena [DAeKTpoHHBIN pecypce]: yuebHoe mocodue/ KpacnonenieB E.A.—
HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
2010.— 354 c.— OBC «IPRbooks»

Ycanos /[.A., CyukoB C.I'. MHOrodacTnyHbie KBAaHTOBBIE Y(DPEKTHI B HU3HKE
TBEPJOTO Teja (IKCUTOH, KBaHTOBBIC (D PekThl XO0u1a, CBEpXIPOBOIUMOCTD).
VY4e6. mocobue ¢ aiist By30B. — CapatoB: M3n-Bo CapaTOBCKOTO YHUBEPCUTETA,
2007, - 112 ¢. I'pud YMO (B 3HB CT'Y 12 3k3.)

CyuxoB C.I'. Makpockonuyeckre KBaHTOBBIE Y(DPEKThI B TBEPIBIX TEIaX.
VYu4eb. mocobue st By3oB.-CapatoB. Uzn-so CI'Y, 2001.-96 c. (B 3Hb CT'Y
49 7x3.)

CuyxwuH J[. B. O0uuit kypce pusuku : yued. mocobue /yist By30B : B 5 T. - 3-€
u3g., crep. T. 5 : AtomHuas u snepHas pusuka. - M.: ©UIMATIIUT, 2008. -
782 c. I'pud MO (B 3HB CI'Y 46 3k3.)

benunckuii A. B. KBantoBble usmepenus : yueo. nocobue. - M. : BUHOM.
JIa6. 3nanmii, 2008. - 181c. 'pud YMO (B 3HB CI'Y 4 3k3.).


http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA_PRINT&P21DBN=NIKA&S21STN=1&S21REF=&S21FMT=fullw_print&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

8. KBanToBast mexaHuka : yue6. mocodue st By3oB / B. B. Mynrtanosckuii, A. C.
Bacunesckuit. - 2-e uza., nepepad. - M. : JIpoda, 2007. - 399¢c. (B3Hb CI'V 1
9K3.)



	1. Истоки квантовой теории. Основные представления квантовой механики.
	2. Постулаты квантовой механики.
	3. Волновой пакет. Трудности, устраняемые введением волнового пакета.
	4. Принцип и соотношения неопределенности.
	5. Квантовый осциллятор.
	6. Изменение физических величин во времени.
	7. Тождественность частиц. Принцип Паули. Обменное взаимодействие.
	8.  Распределения Ферми–Дирака и Бозе–Эйнштейна. Бозе-конденсат.
	9. Решение уравнения Шредингера для потенциальной ямы со стенками бесконечной высоты.
	10.  Решение уравнения Шредингера для потенциальной ямы со стенками конечной высоты.
	11. Движение в поле центральной силы.
	12. Прохождение частиц через потенциальный барьер.
	13. Теория возмущений. Молекула водорода

