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1. MecTo ¥ neau gucuunianHbl B cTpykrype OITOII

Juncimnimaa «KBaHToBasg MexaHHMKa» OTHOCHUTCS K 0Oa3oBoii wacth bl.b
onoka bl «JlucuumiauHbl (MOIYJN)», SBISETCS 00S3aTENBHOM MJIsI OCBOCHUS,
MpenojacTcs Ha TpeTbeM Toay oOydeHus, B IecToM cemectpe. OCBOCHHIO
JUCHUIUIMHBL TIPEAIIECTBYET OCBOCHHUE AMCIUIUIMH (Moaysel) «MaremaTuka»,
«Teopernueckass MexaHuka», «ATOMHas (Qusuka», «IJIEKTPOIUHAMUKAY,
«MeTopl MaTeMaTUYECKOU (PUBUKIY.

[enssMu ocBOeHUST AUCIUTUINHBI «KBaHTOBast MEXaHUKAY SBIISIFOTCS:

e (GopMHpOBaHHWE y CTYIEHTOB COBPEMEHHOTO NPEICTABIICHUS O METOAax
KBaHTOBOTO OIMCAHUS SIBJICHUH, TPOUCXOJANIMX HA AaTOMHBIX WIU
cy0aTOMHBIX MaciiTabax;

® OCBOCHHUC CTYACHTAMH IPAKTHYCCKN BAXHBIX MCTOAOB PCIICHHA OCHOBHBLIX
THUIIOB 3aaa4 KBaHTOBOM MCXAaHHUKH, aKTYAJIbHbIX IJI HOCJ'IGILYIOIIIeﬁ
CIICHHAJIN3alluK B paMKax BI)I6paHHOFO HaIIpaBJICHUA ITIOATI'OTOBKH.

2. CTpyKTYypa M cojiep:KaHHe U CHUILTUHbI

O0beM guciMiuimHbl «KBaHTOBasE MEXaHHMKa» COCTABISICT [ 3a4eTHBIX
eIUHUII, Bcero 252 yaca, U3 KOTOphIX 115 4acoB cocTaBiseT KOHTaKTHas padoTa
oOyuaromierocs ¢ mpemnojgaBareiieM (3 yaca — MEPONPUATHS MPOMEKYTOUHOU
arrectanuu; 64 4daca 3aHATHS JIEKIIMOHHOro Tuia, 48 dYacoB 3aHATHS
CEMUHAPCKOTO THMA (MPAKTHYECKHUE 3aHATHS), B TOM YHCIIe 2 Yaca — MEPOIIPUATHS
TEKYIIEro KOHTPOJIsS ycrneBaeMocTH), 137 9acoB COCTaBIsSCT CaMOCTOSTCIIbHAS
pabota oOyuatomerocs (83 yaca camocTosiTeNbHAs paboTa B TEUCHHUE ceMecTpa, 54
gaca caMoCTOsATeNbHas: paboTa IpH MOATOTOBKE K MPOMEKYTOYHOM aTTeCTaIlnN ).




COI[CD)KaHI/Ie AUCITMITIIMHBI «KBanTOBas MexaHuka»

B TOM YHUCJIC

KOHTaKTHas padora (padoTa BO
B3aMMO/IeliCTBUH € NMPeNnoJaBaTesieM) B
TeueHHe ceMecTpa, Yachl,
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1. [IpenMeT KBAHTOBOW MEeXaHUKH. 9 4 1 - 5 4
[Ipenenbr IPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [lepexon Kk KBaHTOBOMY
OTHCAHMIO.
2. Marannapat KBaHTOBOIi MeXaHUKHU. 9 4 2 - 6 3
OcCHOBHbIE OHITHUSI TEOPUHU JTUMHEHHBIX
OTIEPaTOPOB B THIILOEPTOBOM
npoctpaHcTBe. [locTynarsl KBaHTOBOM
MEXaHHUKH.
3. YpaBHenue llpeaunrepa. 10 3 2 — 5 5
Vpasuenue llIpegunrepa. Coxpanenue
BEpPOSITHOCTH. VIHTErpabl NBUKEHUS.
4. 3aKkoHBbI COXpAHEHHUsI B KBAHTOBOM 9 4 4 - 8 1
MeXaHHKe.
3aKOHBI COXPaHEHHUS U ONEPATOPHI
¢busnueckux BenmuyrH. OnepaTopsl
MMIYJIbCa 1 MOMEHTA UMITYJIbCA.
5. OnHOMepHOE IBUKEHHeE. 23 5 8 — 13 10
Pemienue cranimoHapHOTO ypaBHEHUS
[lIpenuHrepa B OqHOMEPHBIX
noreHmanax. O0Omnme cBocTBa
OJIHOMEPHOTO JABUKECHUSI.
6. IBOJTIOIHSA COCTOAHUI BO BpeMeHH. 10 3 2 — 5 5
H3MeHeHne KBAaHTOBBIX COCTOSHUM BO
BpeMmeHu. OyHkius ['puna
HECTallMOHAPHOTO YPaBHEHUS
[Ipenunrepa.
7. LleHTpaJIbHOE MOJIE. 12 3 4 - 7 5
JIBr>KeHUE B LICHTPAJIBHOM TIOJIE.
NHuterpains! nBuxkeHus. BeipoxacHue.
ATOM BOJOpOJA.
8. MarnurHoe moJie. 11 4 2 — 6 5
JIBI>KeHHE 3apsHKEHHONW OeCCITMHOBOM
YaCTHIBl B MATHUTHOM T0J1€. DPHEeKT
AapoHoBa-boma.
9. Teopema buoxa. 9 4 - — 4 5
JIBU>KEHUE B IEPUOANYECKOM II0JIE.




Teopema bioxa. Monens Kponura-
Ilennu.

10. Teopus npeacTaBjaeHHId. 12 4 3 — 7 5
HNMnynscHOE peacTaBiIeHue.
Martpuynas GopMyIUpOBKa KBAHTOBOM
MEXaHUKH.

11. IpudanxeHHbIE METOABI 20 5 10 — 15 5
KBAHTOBOM MEeXaHUKH.

Teopus cralmoHapHBIX U
HECTallMOHAPHBIX BO3MYIIEHUH,
KBa3HKJIACCUYECKOE MPUOTIKCHHE,
BapuanMoHHbIA MeTol Panes-Putna.

12. AToM BO BHEIIIHEM MOJIE. 5 3 - — 3 2
D¢ ekt UlTapka s aroma Bo1opoa.
OCHOBHOE COCTOSIHUE aTOMa TeHs
(pacueT BapHallMOHHBIM METO/IOM).

13. ®oToHbLI. 8 6 - — 6 2
KBaHTOBaHI/IG BHGKTpOMaI‘HI/ITHOI‘O T10JI41.
dotounl. B3auMoaeiicTBue
BHGKTpOMaI‘HI/ITHOI‘O I/I3J'Iy‘-IeHI/I5I C
BemecTBOM. PoTorhPexT.

14. Cnun. 15 3 5 - 8 7

[Tonstue cinna yactuuel. [Ipoueccun
CIIMHA B ITIOCTOSIHHOM OJTHOPOJHOM
MarHuTHOM noJie. CIMHOBBIN Pe30HAHC.

15. MHOro3/1eKTpOHHBIE CHCTEMBI. 17 3 2 - 5 12
ToxnecTBeHHOCTh yacTul. PEepMHUOHBI U
0030HbI. OOMEHHOE B3aUMOJIEHCTBHE.

16. 3agaua paccesHus. 10 3 2 - 5 5
Teopus paccestnusa. bopHoBCckoe

MIPUOJIHKEHHE.

17. OcHOBBI peJSITHBHCTCKOM 6 3 1 - 4 2

KBAHTOBOW MeXaHUKHU.
VYpaBnenue /lupaka. Pemenue
ypaBHeHus [{upaka 1t cBoOOaHOM
yacTuilpl. [103UTPOHBI.

B 1.4. TeKy1uii KOHTPOJIb 2 2 -

HpOMC}KYTO‘IHaH arTreCTalyd — 3a49€eT U IK3aMCEH

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

1) UreHue neKiuii;

2) cOonmpoBOXK/IEHUE JEKIIUI HATMCAHUEM M BBIBOJOM (POPMYJI, TOCTPOCHUEM
rpadukoB, n300paxxeHNEeM PUCYHKOB Ha JOCKE;

3) MeTOANKA «BOTPOCHI U OTBETHIY;

4) BBIMOJIHEHUE MIPAKTUUECKOTO 3a/IaHUS Y IOCKH;

5) MHAMBUYyaIbHAS paboTa Ha/l MPAKTUYECKUM 3a/IaHUEM;

6 paboTa B mapax HaJ MPAKTUYECKUM 3a/IaHUEM;

/) paboTa B MajbIX Tpynnax HaJ MPAKTUYECKUM 3a/IaHUEM;

8) MeToaMKa «MO3TOBOM HMITYPMY.




4.  Y4yeOHO-MeTOAM4YeCKOe  oO0ecleYeHHEe  CAMOCTOSITEJBHON  padoThl
00y4JarImmnxcs
CamocrosTenbHass  paboTa  oOydaroluxcst  IOpeanoyiaraeT  M3yuyeHue

KOHCHEKTOB JIEKIIMM, BBIICIICHHBIX pPAa3[€iIOB OCHOBHOM JINTEPATyphl, a TaKkKe
JONOJIHUTENBHOM  JINTEPATyphbl,  BBIIOJIHEHWE  IPAKTUYECKUX  3aJIaHH,
OTBEYAKOIINX U3YYaEMbIM pa3AesiaM JUCHUILINHBL, IOJTOTOBKY K IMIPOMEXKYTOUYHON
aTTECTALUH.

Ilepeuens OCHOBHOM 51 JOTIOJIHUTENBHON JIUTEPATypPhI U1
CaMOCTOATEILHOTO M3yYCHUs TPUBEIEH B M. 7 Hacrosmied Paboueit mporpaMmMbl
JTUACLUILIAHBL.

KonTponbHbIE BONPOCHI [JI1 NPOMEKYTOYHOM aTTECTallMH, HPUMEPHI
MPaKTUYECKUX 3aJlaHui TpUBEJAEHBI B 1. 6.3 Hacrosimeil Paboueilt mporpammbl
JUACLUILIVHBL.

5. Ilnanupyemblie pe3y/ibTaTbl 00y4eHHSI 1O JAWCHHUILIAHE, COOTHECEHHbIE €
IVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHUS 00pa30BaTe/JIbHOM MPOIrPaMMbl
(KOMIIeTEHUMSIMH BBIIYCKHHKOB)

IInanupyemble pe3yJIbTaThl 00y4eHUsI 110
JAUCHUIIIINHE
(OIIK-3) 3HaTh OCHOBHbBIE IIOJIOKEHUS,
TOYHO pelIaeMble MOJIEIH, a TAKKe
pUOMKEHHBIE METOIbI KBAHTOBOW MEXaHUKH.
(OIIK-3) YMeTh IpUMEHSTH MTOJY4CHHYIO
TEOPETUIECKYI0 0a3y B 00JI1aCTH KBAHTOBOM

®dopmupyembie KOMIETEHIUH

OIIK-3
CITOCOOHOCTH HMCITOIL30BaTh 0Aa30BEIE
TEOpeTUYECKHe 3HAaHUS (PYHIaMEHTATbHBIX
pasnenoB oOIel U TEOpEeTUUECKON
bu3uKM 171 pereHus npodecCuoHaTbHBIX

3ama4 bu3UKY TS pereHus MPoPeCcCHOHATBHBIX
3a/ay.
(OIIK-3) Baaaers HaBBIKAMU PEIICHUS
OCHOBHBIX THIIOB 33124, TPEOYIOIIIX
NIPUBJICUCHS] METOJIOB KBAHTOBON MEXaHHKH.
IK-1 (TTK-1) 3HaTh OCHOBHBIC Pa3]IEibl

CIOCOOHOCTH HCIIOIb30BATh
CHeIMaIM3UPOBaHHBIC 3HAHUS B 00J1aCTH
(bu3UKH 7151 OCBOCHHS TIPO(UITBHBIX
(U3HYECKUX TUCIUTUTHH

KBaHTOBON MEXaHHKH, (POPMHUPYIOIINE
byHIaMEHTABHYIO HAyYHO-00pa30BaTEeNbHYIO
6a3y Gpu3MKH.

(TTK-1) ¥YMeTs pemiath TUIIOBIC U
HECTaHJAPTHBIC 3a/1a4 10 (PU3HKE, TPEOYIOITHE
MPUMEHEHHUS arnapara KBAHTOBOM MEXaHUKHU.

(TIK-1) Baaaers HaBBIKAMU TIOCTAHOBKH
U pEUICHNS] OCHOBHBIX THUIIOB 3a71a4 KBAaHTOBOM
MEXaHUKH, TPEOYIOIUMHUCS IJTsT MOJICITUPOBAHHSI
npoIIBHBIX 3a/1a4 (PU3HKH.

(TTK-4) 3HaTh NPUHIIUIIEI TIPUMCHEHUS

[1K-4

CIOCOOHOCTH MPUMEHSThH Ha MPAKTUKE
npodeccuoHanbHble 3HAaHUSI U YMEHUS,
MOJIy4E€HHBIC TTPH OCBOCHHUH MPO(HILHBIX
bu3NYECKUX TUCHUIUINH

arrapara KBAaHTOBOU MEXAaHUKU B MMPUITOKCHUU
K IPaKTUYECKUM 33J]auaM B paMKax
npodeCcCHOHATBLHOMN 1eATEIEHOCTH.

(TIK-4) YMeTb MOHUMATh, U3J1araTh U
KPUTUYECKH aHATTM3UPOBATh (PU3NIECKYIO
uHpopmanuio. [101p30BaTHCS TEOPETHUSCKUMH
OCHOBaMH, OCHOBHBIMH ITOHATHUAMHU, 3aKOHAMHU U
MOJICJISIMU KBAHTOBOM MEXaHUKH.




(TIK-4) Baaaers METOAMKAMU
IUTAHUPOBAHMS U pa3pabOTKH SKCIIEPUMEHTOB B
00J1aCTH KBAaHTOBOM (PM3UKHU.

6. DOHA OUEHOYHBIX CpPeICTB /AJf MPOMEKYTOYHOH AaTTeCTAUMH IO
AUCHUILINHE

6.1. Onucanue 1mKaa OLlEHUBAaHUS PE3YJIbTATOB 00YUEHHUSI 110 TUCIUTUIMHE

[IpoMexyTOUHOW arrecTanyen s OUCHUIUIMHBI «KBaHTOBass MexaHUKa»
ABJIAETCS 3a4€eT U IK3aMEH.

IIo wuroram 3auera BbICTaBIAOTCA oueHKH «He 3aureHo» (o3Haudaer
OTCYTCTBHE aTTECTAlMM) WIH «3a4TEHO» (O3HA4YaeT MPOXOKIAECHHE MEPBOro 3Tama

IPOMEXKYTOUHOM aTTecTaluu — 3adera). B cioydae MNpoXOoXkKAEHHS 3ayera
00y4Jaronuiicss TOMyCKaeTcs KO BTOPOMY 3TaIly MPOMEXKYTOYHOM aTTECTAIlUU —
DK3aMEHY.

ITo wmToram »K3aMeHa BBICTABIIICTCS OIIEHKAa IO CEeMUOAUIPHOM IIKaJe:
oneHku «Ilnoxo» n «HeymoBiaeTBOpUTENIHHOY» 03HAYAIOT OTCYTCTBHE aTTECTAIIUH,
OIICHKU «YIOBJIIETBOPUTEIBbHO», «XOpoIio», «OueHb Xopouioy», «OTIMYHO» HU
«ITpeBOCX0/IHOY» BBICTABIISIFOTCS MIPU YCIICIITHOM MTPOXO0KJACHUN aTTECTAIUU.

6.2. [Ipoueypsl ¥ KpUTEPUN OLICHUBAHUS PE3YIHTATOB OOYUYEHHS MO AUCIUIIIINHE

Jlnsi oneHUBaHUS PE3yJIbTATOB OOYUEHHS B BHUJI€ 3HAHUM HCHOJIB3YIOTCS
CJIeYIOLIME MPOLIEYPbl U TEXHOJIOTUU:
® WHJIUBHUAYyaJIbHOE coOeceI0BaHME (MPOMEKYTOUHAs aTTECTALIMS).
KoHTposibHBIE BOMPOCHI TSI UHAWBUIYAIBHOTO COOECEIOBAaHUS MPEACTABICHBI B
. 6.3 HacTosmel Pabodeit mporpaMMbl TUCIUIUIMHEI.
Jns olleHUBaHUSI PE3yJbTATOB OOYy4YEHUs] B BHUJE YMEHUA W HABBIKOB
HCIIOJIB3YIOTCS CIAEAYIOUIME MPOIEAYPhl U TEXHOJIOTHU:
® BBHINOJHEHUE MPAKTUUYECKUX 3aJlaHUM (TEKYIIUM KOHTPOJIb, IPOMEXKYTOUHAs
aTTecTarms).
[IpuMepbl NOpaKkTUYECKUX 3aJaHUWA JJIsi TPOBEACHUS TEKYIIEr0 KOHTPOJ U
MPOMEKYTOUHON aTTecTallMi TMpejcTaBieHbl B 1. 6.3 Hactosmeld Paboueit
IPOTrpaMMBbl TUCHUILIUHBI.

KputepussMmu olieHHBaHUST Ha 3a4eTe SBISIIOTCS HAIWMYAE YMEHUU W
BIaJicHUI (HABBIKOB), MEPEUYMCICHHBIX B I. D Hacrosuiel Paboueit mporpamMmbl
JTUCHUTUTNHBL. KpuTepusiMu OlleHMBaHMS HA K3aMEHE SBJISAIOTCS MOJTHOTA 3HAHUM,
HAJIM4YME€ YMEHUW M BIIAJICHUN (HABBIKOB), MEPEUYHUCICHHBIX B M. O HACTOSIIEH
Paboueit mporpaMMbl TUCIUIUIUHBI.



«He 3auTeH0» — oOyyaroluiicss HE MOKa3ajJl MUHUMAJIBbHO JOMYyCTUMBINH ypPOBEHb
YMEHHU U HABBIKOB BBINIOJIHEHUS IIPAKTUYECKUX 3a1aHUN;

«3auTeHo» — OOyYarOUIMICS YCIENIHO MOKa3ajl YMEHMsSI M HaBBIKM BBINOJIHEHUS
MPaKTUYECKUX 3aJ]aHui 0a30BOTO YPOBHS CIOKHOCTH,

«Ilmoxo» — oOyyarouiics He MPOJEMOHCTPUPOBAT HUKAKUX 3HAHUU 00
OCHOBHBIX TEOPETHYECKMX pasfenax Kypca, HE IOKa3all HUKAKUX YMEHHM U
HAaBBIKOB BBIITOJIHEHUS ITPAKTUYECKUX 3aJaHUM;

«HeynoBierBopuTelbHO» —  OOydalIIUWCA  HE  MPOJAEMOHCTPHPOBAI
IpeJCTaBlICHUsT 00 OCHOBHBIX TEOPETHYECKUX paslenax Kypca, HE IoKazal
MHUHHMMAJIbHO JOIYCTUMBIA ypOBEHb YMEHMH U HAaBBIKOB  BBIIIOJIHEHUSA
MIPAKTUYECKUX 3a1aHUM;

«Y10BJIETBOPUTEJIbHO» — OOYYAIOMIMIICA MTPOJEMOHCTPUPOBAT H3JI0KEHUE
(OpMYIMPOBOK OCHOBHBIX TEOPETUUYECKHUX MOJOKEHUI Kypca U YCHEIIHO MOoKa3aj
YMEHUSI W HaBBIKM BBIIOJIHEHUS NPAKTUYECKUX 3aJaHUi 0a30BOro YypOBHS
CJI0’KHOCTH;

«Xopouo» — 00yJaronuiicss MpoAEMOHCTPUPOBAN CBA3HOE M3JI0KEHUE OCHOBHBIX
TEOPETUYECKUX TMOJIOKEHUNM Kypca W YCHEHNIHO I[I0Ka3ajl YMEHHUS W HAaBBIKU
BBITIOJTHEHUS CTAHAAPTHBIX MIPAKTHYECKUX 33/1aHUI;

«O4yeHb X0pouo» — o6yqa10mnﬁc;1 IMPOACMOHCTPUPOBAII CBA3HOC H3JI0KCHHC
MMPAaKTHYCCKN BCCX TCOPCTUUCCKUX MOJI0KEHU I KypcCa 1 yCIICHIHO ITOKa3aJl YMCHUS
M HABBIKW BBIINIOJIHCHHA CTAHAAPTHBIX IIPAKTUICCKUX 3aHaHHﬁ;

«OTIUYHO» — OO0YyYaroUIMiiCsl MPOJEMOHCTPUPOBAN CBSI3HOE H3JIOKEHUE BCEX
TEOPETHUYECKUX TMIOJOKEHUH Kypca M YCHEIIHO II0Ka3al YMEHHs M HaBbIKU
BBIIIOJIHEHHUS PAKTHYECKUX 3a/1aHUI IMOBBIILIEHHOTO YPOBHS CIIOXKHOCTH;

«IIpeBocxoaH0» — OOy4YarOUIMIICS MPOJEMOHCTPUPOBAT YPOBEHb 3HAHUU B
o0beMe,  TPEBBINIAIONIEM  CTAaHJAPTHYIO  [porpaMMy  TMOJATOTOBKH, U
IPOJIEMOHCTPUPOBAJ TBOPUECKUHM MOXO]] K BBHITTOJIHEHHUIO MPAKTUUECKUX 3aJJaHUMN
MOBBIIIEHHOTO YPOBHS CIIOKHOCTH.

6.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WJIM WHBIE MaTEPHATIbl, HEOOXOIUMBIC JIJIS
OTICHKHU PE3yJIbTaTOB 00YUYCHUS

6.3.1. Tlpu mpoBeneHUU dK3aMEHA OOYUYAIOIMUMCS TPEAJIAraroTCs CIEAYIOIIHE
KOHTPOJIbHBIE BOMPOCHI, OXBATHIBAIOIINE TPOrpaMMy JUCHUIUIMHBI «KBaHTOBAs
MEXaHUKa»:




1. Oneparopbl (puU3MUECKHX BEIMYMH B KBAHTOBOW MexaHuKe. OCHOBHBIE

cBOMCTBa oneparopoB. OnepaTopbl KOOPAUHATHI U UMITYJIbCA.

3aKOoHBI COXpAaHEHHUS B KBAHTOBON MEXaHUKE (MHTETrpaibl ABUKECHUS).

CooTHolIIEHUE HEONPEIETICHHOCTEH.

OnepaTop MOMEHTa UMITYJIbCA.

CrauuonapHoe U HectannoHapHoe ypaBHeHue lllpenunrepa. YpaBuenue

HEIPEPHIBHOCTH.

[IpsimoyrosibHast moTeHIMambHas ssMa. CTalMOHAPHBIE COCTOSHUS.

7. IlpsmoyronpHass TOTeHIMaNbHas sMa W Oapwep. Kosddurument
IPO3PAYHOCTH.

8. Tlapmonuueckwuii ocrmsuisiTop. BonHOBast pyHKIMS U CIEKTP.

9. l'apmonuueckwuii ocuusuisiTop. OnepaTopsl POKACHUS U YHHUTOXKCHHUS.

10.06m1me cBOMCTBA OTHOMEPHOTO JIBUKCHHUS.

11.MI3MeHeHue KBAHTOBBIX COCTOSIHUM BO BpeMeHu. Dyukius [puna
CBOOO/THOI YaCTHUILIBI.

12.JIBmkeHue B IIEHTPAIBHOM TToie. IHTerpalibl IBMKCHHUS.

13.Atom Bogopoaa. Cnextp sHepruit. Kimaccuduxanms cocTossHUA.

14./IpwxeHue OECCIMHOBOM YacCTUIbI B  TOCTOSHHOM  OJIHOPOJHOM
MarHUTHOM IIOJI€.

15.mnynbcHOEe mpenactaBieHue. MatpuyHas (HOpMyIHpOBKAa KBAHTOBOM
MEXaHUKHU.

16.CranuonapHasi TeOpus BO3MYIIEHUHN SISl HEBBIPOKICHHBIX YPOBHEH.

17.CrauuonapHasi TeOpys BO3MYIIEHUN MTPU HATMYUHU BBIPOKICHUS.

18.Bo3myiiieHus, 3aBUCSIINE OT BPEMEHHU.

19.BeposiTHOCTH Tepexo/a B HENPEPBIBHBIA CIEKTP IO/  BIUSHHUEM
NEPUOINYECKOTO BOZMYIIICHUSI.

20.B3anmoneiictBue mojs ¢ BemiecTBOM. lloHSATHE O CIOHTAaHHOM U
BEIHYKJIEHHOM u3nmydeHnnd. [IpaBumna or6opa.

21.KBasuknaccuueckoe mpuoOmmkenne. BomHoBble (yHkuu. [IpaBuia
kBaHTOBaHUS bopa-3ommepdennaa.

22.BapuaniioHHBIN METO]T B KBAaHTOBOW MEXaHUKE.

23.]Ismwxenne B mepuoanydeckoM mojie. Teopema bioxa. Moaens Kponwura-
[Iennu.

24.Cnun.  Omepartopbl  cnivHa. COOCTBEHHbIE (PYHKIIMH  OINEpPaTOpPOB
MPOEKINK cniMHa. Marpunua noBopora.

25.1Ipeneccus criiHa B MarHuTHOM 1oJie. CIMHOBBIN pe30HAHC.

26.ToxxnecTBeHHOCTh YacTull. BomHoBbIe DyHKIIMN (PEpMUOHOB U OO30HOB.

27.Teopus paccessnus. bopHoBckoe pUOIMKEHHE.

28.Ypasuenue Jlupaka. Pemenue ypaBHenuss Jlupaka s cBoOOJHOM
yactuupl. [1o3uTpoH.

b wn

o

6.3.2. Ilpu mnpoBemeHun 3adeTa OOYYAIONIUMCS TPEIJIATalOTCs CICAYIONINE
BOTIPOCHI:



1. CoOcTBeHHBIE (QYHKIMH U COOCTBEHHBIE 3HAYCHHS ONEPATOPOB
KOOPJMHATBI, UMITYJIbCA 1 MOMEHTOB HUMITYJIbCa.

CrannonapHoe 1 HecTaunoHapHoe ypaBHeHue Llpenunrepa.
[IpsimoyrosibHast noTeHnManbHas sMa. CTalMOHAPHBIE COCTOSTHUS.
["apmonndeckuii ocuussTop. BonHoBas GyHKIUS U CIEKTP.

Atom Bogopoaa. Criektp. Beipoxkienue.

Teopus Bo3mylleHUH (CTallMOHAPHAA U HECTAllMOHAPHAs).

[IpsAmoii BapualilmOHHBIA METOL.

KBa3zuknaccuueckoe npuoimKkeHue.

Chun.

CoNORWN

6.3.3. Ilpumepsl TpaKTUYECKUX 3aJaHUN IS TPAKTUYCCKUX 3aHITHH,
CaMOCTOSTENILHON pabOThl 00YYArOIIUXCsl, MPOBEACHUS TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHOU aTTECTALIUU:

1.

Haittu wactHOoe pemenne BpeMeHHoro ypaBHenus Llpenunrepa nos
CBOOOJIHO JIBHXKYIIEHCS YaCTUITBI MACChIm .
B HEKOTOpBI MOMEHT BPEMEHU YaCTULA HAXOAUTCS B COCTOSIHUU,

OTIMCHIBAEMOM BOJIHOBOM (PYHKIIMEH, KOOpJIMHATHAS YacCTh KOTOPOM UMEET
G

BUJ v (X) = AexpL——szxj, e A U a - HEKOTOPbIE€ IOCTOSIHHEIE, a K -
a

3aJIaHHbIM TapaMeTp, UMEIOIINN pa3MEepHOCTb 0OpaTHOW JuinHbL. Haiiaure
JUISl JAHHOTO COCTOSIHUSA CPETHUE 3HAYEHUs KOOPJAMHATHI < X > U MPOEKLUN
MUMITYJIbCA YACTULBI < P, > .

YacTua HaxoAUTCSA B OJTHOMEPHOM IIPSAMOYTOJIBHON ITOTEHINAIBHON sIMe
HIMPUHON ac OECKOHEYHO BHICOKMMH CTEHKaMHU. B KakuX Toukax MHTepBaja
0 < X < a INIOTHOCTh BEPOSATHOCTU OOHAPYKEHUS YaCTUIBI OTUHAKOBA IS
OCHOBHOTO W BTOPOTO BO30YKIEHHOTO COCTOSHUN?

Haiitu ypoBHM 3HEpruM 4acCTHULIBI B I1OJIE:

o, X<0,x.>a
U(x)=
{—Uoé(x—alz),a>x>0

N3006pa3uTh BOTHOBYIO (PYHKI[MIO OCHOBHOT'O U MEPBOTO BO30YXIAECHHOTO

COCTOSTHUM.

Kakne 3HaueHHUs SHEPrUU U C KAKOM BEPOSTHOCTBIO MOKHO MOJIYYUTh NpPHU
U3MEPECHUHM Yy 4YaCTUIbl, HAXOMSIICHcs B OECKOHEUHO-TIYOOKOW siMe
LIMPUHOMN @ B COCTOSIHUHN

¥ x, t=0)= C sin*(8 x/a)? Haiiti BOTHOBYIO (DYHKIMIO B IPOM3BOIBHEIH

MOMCHT BPCMCHHM.

6.

BonHoBas ¢yHKIUS TUHEHHOTO TAPMOHHYECKOTO OCIUIUIATOPA C MACCOM M
Y YaCTOTOM @ UMEET BU/I; Px,1=0)=C (¢, (x)+2 @ 3(x)),



r7e @ n (X) — COOCTBeHHbIC (PYHKIIMM raMiJIbTOHMaHa. HaliTu cpenHee 3HaueHUe
MOTEHIIMATHHON YHEPTHH B MOMEHT BpEMEHHU [ B 3TOM COCTOSIHMH. SIBIsieTCs
JIM 3TO COCTOSIHUE CTAIllHOHAPHBIM?

7. YacTtuna HaxoAUTCS B IBYMEPHOU MPSAMOYTOJIbHOM MOTEHIIMAIBHOM M€ ¢
OECKOHEUYHO BBICOKMMU cTeHKaMu. KoopiuHaThl X 1 Y 4acCTHUIIBI JIeXKaT B
npenenax 0 <x<a,0<y<b, raeawnb- croponsl ssmel. Onpeaenure
BEPOSTHOCTh HaXOXKIACHHS YaCTHIIBI C HAUMEHBIIICH dHEepruei B 001acTu: )

O<x<3; 0) 0< y<9; B) O<x<3,0< y<B
4 4 4 4
8. Tlonb3ysch penieHneM 3a/1adyu 0 TAPMOHHYECKOM OCITUIUIATOPE, HAMIUTE
DHEPreTUYECKUM CIIEKTP YAaCTULIBI MAaCCOM M, B IIOTEHIMAIBHOM sIME BUAA
0,Xx<0
U (X) =1 kx? 3nech k =m,w!, a @, - COOCTBEHHAs 4aCTOTa
> 0
TapMOHHYECKOTO OCHMILISATOPA.

9. BonHoBas (pyHKIIMSI OCHOBHOTO COCTOSIHUS 3JIEKTPOHA B aTOME BOJOPOJIa

AMEET BUN y (r) = Aexp(—ij, e r — pacCTOSIHUE DJIEKTPOHA 10 sAapa, a —
a

OopoBckuil paguyc. Onpenennre HanboJee BEPOATHOE PACCTOSHHUE T,

AJIIEKTPOHA OT SAPA.

10.0Onpenenute BO3MOKHBIE PE3YIbTATHl U3MEPEHUN KBAJpaTa MOYJIs
MOMEHTA UMITyJIbca L IS YaCTHUIIbl, HAXOSIIEHCS B COCTOSTHUH,
OTIMCBHIBAEMOM BOJIHOBOU (PYHKIIUEH (6, p) = Asin@cose, TIe 6 — MOJSAPHBII
YIOJl, ¢ — a3UMYTaJIbHBIA YTOJ, A — HEKOTOpasi HOPMUPOBOYHAs
MOCTOSIHHASL.

11.HaiiTi BO3MOKHbIE€ 3HAUEHUSI SHEPTHH YACTULIBI M , HAXOSIEeICs B
chepuiyecKu-CUMMETPUYHON MOTEHIIUAIBHON siMe U (r) =0 Mpu r<r, u
U (r,) =, WIS Ciiy4asi, KOrJa JBH>KEHUE YaCTULIBI ONTMCHIBAETCSI BOJTHOBOU
dbyHKIMEH v (r), 3aBUCSIIEH TOJIBKO OT paauyca r. Ykazanue: [Ipu

pemieHnu ypaBHeHus lIpenuHrepa BOCOIb30BaTHCS MTOACTAHOBKOM
x(r)
w(r)=4—"=.
.

12.Haiitu pacmiemieHne HU3IIETO BBIPOXKICHHOTO YPOBHSI aroMa BOIOPOJA,
2
oOycioBieHHOE cinadbiM Bo3mytenneM Buaa V(r)=k/r° rae r — mepemeHHast
chepuvecKoil CHCTEeMBbI KOOPIUHAT.

13.Mcnionp3yst mpsAMON BapHAllMOHHBIA METOJ, OLEHUTHb SHEPTHUI0 OCHOBHOI'O
coctosHus 4acTunsl B mone U(x)=U, |x|® B kmacce nmpoOHBIX (yHKIMIA

o(x,b)= Aexp(-b|x|), (b-BapramMOHHBI! mapaMeTp).

14.HaiiT KBa3HKIIaCCHUECKIE YPOBHU SHEPIHuH JacTHIEl B mone U (x) = kx?/3,
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15.3apspkeHHass yacTHIla HaXOAUTCS B OCHOBHOM COCTOSIHUM B KyOe co
CTOPOHOM a C HENPOHHULIAEMBIMM CTEHKaMHU. B MOMEHT BpeMEHH t = —o
BKJIFOUYAETCS ANEKTPUUYECKOE noJue C HaNps)KEHHOCTHIO

E,=Eq/ (1+t2 / ,82) S = const. Mcrionp3yst TEOpU0 BO3MYILIEHUM, ONPEACIUTh

BEPOATHOCTH TOI0, YTO IIpM t—>o0 YaCTHULIA OKaAXETCI B IICPBOM
B036Y)KI[CHHOM COCTOSHHH.

16.Ha mockuii potatop ¢ MOMEHTOM MHEPUUHU | U AUMOJIBLHBIM MOMEHTOM d
HAaXOJALIMICA B COCTOSAHUU C |, =4/, NEUCTBYET JJIEKTPUYECKOE IOJIE,
Jekalee B INIOCKOCTH POTATOPA U U3MEHSIOLIEECS CO BPEMEHEM IO 3aKOHY
E=Eyexp(-at)t>0. HaiiTu BEpOATHOCTH pa3IMYHBIX 3HAYEHHH |, K

MOMCHTY OKOHYAaHHA ,ZIGfICTBPISI I1O0JIA.

17.11pu M3MepEHNH TIPOEKIUK CITMHA Ha OCh Z JUIS DIIEKTPOHA, HAXOASAIIErOC B
MarauTHOM mojie H =(H,0,0), Ob10 momydeHo 3HaveHueS, =h/2. Kakos

OyZeT pe3yabTaT U3MEPEHUS dTOM NPOEKIMH CITYCTs BpeMs t ?

18./lns1 57€KTpOHA B COCTOSIHMM C S, =//2 HAWTH BEPOATHOCTH PA3IUYHBIX

3HAYEHUM IPOECKLINH CIIMHA HA HAIIPABJICHUE i = (\/5 /3,—1/3,0).

6.4. MeTonuyeckue MaTepualbl, ONpeaeIONINe MPOLEAYPhl OLICHUBAHUS

1. Tlonoxenue «O MNPOBEACHUM TEKYLIEr0 KOHTPOJIA YCHEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu odyuaromuxcs B HHI'Y», yTBepxaeHHoe npuka3zoM
pexropa HHI'Y ot 13.02.2014 Ne55-O[.

2. Ilonoxenue o (oHAE OLICHOYHBIX CPEACTB, YTBEPKIECHHOE IMPUKA30M
pextopa HHI'Y ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE oOecreueHre JUCHUIINHbI

a) OCHOBHAas JUTEpaTypa:

1. Jlapmay JILA., Jlupmun E.M. — Teopernueckas ¢usuka T.3. KBantoas
MexaHuKa (HepensTuBuCTCKas Tteopus). — M. — 1989. — 767 c. ®oung Ob
HHI'Y, 15 7k3.
http://www.lib.unn.ru/php/details.php?Docld=466692

2. Jlesuu B.I'., Bnosun 10.A., Msamnun B.A. — Kypc teoperndeckoit ¢pu3ukmy,
Towm II. — M.: Hayka. — 1971. — 936 c. ®oug ®b HHI'Y, 15 k3.
http://www.lib.unn.ru/php/details.php?Docld=72317

3. HaBeigoB A.C. — KBaHTOBass MEXaHHUKA
(M.: T'oc. u3n-Bo ¢us.-mar. mut. — 1963. — 748 c¢. ®ouxg @b HHI'Y, 10 3k3.
http://www.lib.unn.ru/php/details.php?Docld=43508;

M.: Hayka. — 1973. — 703 c. ®oun ®b HHI'Y, 3 »ks.
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http://www.lib.unn.ru/php/details.php?Docld=70122)

4. ®morre 3. — 3a7a4u 0 KBAaHTOBOW MexaHuke, T. 1,2 — M.: Mup, 1974. —
341 c., 315¢c. ®ong ®b HHI'Y, 15 3k3.
http://www.lib.unn.ru/php/details.php?Docld=70158
http://www.lib.unn.ru/php/details.php?Docld=70159

0) IONOJHUTEIbHAS JTUTEPATYpa:

1. [udd JI.U. — KanroBas mexanuka. — M.: U3a-Bo nunoctp. nut. — 1959. —
473 c. ©oug ®b HHI'Y, 6 >ks.
http://www.lib.unn.ru/php/details.php?Docld=70608

2. bnoxunues JI.1. — OcHoBbl kBaHTOBOM MexaHuku. — CII10: «Jlaaby. — 2004.
— 672 c. Pexxum nocryma: https://e.lanbook.com/book/619

3. Hemumosuu b.I1. — Maremarndeckue OCHOBBI KBAaHTOBOM MexaHuKH. — CII0:
«JTanpy. — 2005. — 200 c. Pexxum gocryma: https://e.lanbook.com/book/604

4. Emortun I1.b., KpuBuenko B.Jl. — KBanToBas MexaHuka (c 3aj1auamu). —
M.: ®uzmatiut. — 2000. — 304 c. Pexxum noctyna: 9bC «KoHcynbTaHT
crynaenTa» http://www.studentlibrary.ru/book/ISBN5922100777.html

B) IporpamMmHoe obecrnieuenre u MHTepHET-pecypehl:
Nutepuer-pecypcsl OyHnamenTanbHoi 6nbmmoreku HHI'Y
http://www.lib.unn.ru/.

8. MaTepua/ibHO-TEXHUYECKOE o0ecnevyeHHne TN CIUIINHBI

MartepuanbHO-TEXHUYECKOE  OOecleueHue JAUCHUIUIMHBI ~ 00YCIIOBICHO
HAJIMYMEM Yy4YeOHBIX ayauTOpWi JJisi TPOBEICHUS 3aHITHH, 000pYT0BaHHBIX
CHEUAIN3UPOBAHHON MeOEeIbI0, METOBBIMU MJIM MATHUTHO-MapKEPHBIMU JTOCKAMU
JUTsL TipeficTaBiieHnss yueOHoM mHdopmanuu O6ombiioi ayautopuun. Pecype mena u
MapKepoB JIs JOCKU B yU€OHBIX ayAUTOPUSIX PETYISIPHO BO30OHOBISETCS.

[ToMemmenuss i1 caMOCTOATENbHOW paboThl oOydvaromuxcs (Ha Oasze
dynnpamentanbHoi 6mbmmorekn HHI'Y) ocHamieHbl KOMIBIOTEPHON TEXHUKOW C
NOJAKII0YeHHeM K ceTu «MHTepHeT» M obecnedeHueM J0CTyla B AJIEKTPOHHYIO
nH(popMalimoHHO-00pa3oBarebHyo cpeaxy HHI'Y.
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[Iporpamma coctaBiiena B cooTBeTcTBUU C TpeboBanusmu DPI'OC BO mo
HarnpasyieHuto noAaroroku 03.03.02 dusuka.

ABTOD:
JOIEHT Kadepbl TEOPETUUECKON (PU3UKU

dbuznyeckoro GakyabTeTa,
K. ¢.-M. H., IOIICHT / Makcumosa .M. /

Penensenr:

3aB. kadeapoil TeopeTuueckoil GU3uKU
¢dbuznyeckoro GakynpTeTa,
1. ¢.-M. H., TOLIEHT / Bypnos B.A. /

[Iporpamma omoOpeHa Ha 3acenaHud Y4eOHO-METOJUYECKONM  KOMHUCCUU
¢busnueckoro pakynbrera HHI'Y ot 02 utons 2020 roaa, npotokosn Ne 6/H.

[Ipencenarens
Y4eOHO-MeTOANnYeCKONH KOMUCCUH
¢usnueckoro gaxynpreta HHI'Y / TlepoB A.A. /
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