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1. MecTo 1 mesm JucUIVIMHEBI B cTpyKType OITOII

Jucrnuninna «KBaHTOBast MeXaHHKa» OTHOCHTCS K 00s13aTeJIbHON YacT 00pa3oBaTeIbHOM
nporpamMbl 10 Hampasienuto 11.03.04 - DnekTpoHHMKa W HAHOAJIEKTPOHUKA, SIBIISCTCS
00s13aTeNbHON JIUISI OCBOCHUS, TPETIOIACTCA Ha TPETheM IOy OOy4eHHs, B IIECTOM CEMECTpe.
OCBOEHUMIO JUCHUIUIMHBI TPEAIIECTBYET OCBOCHHME IUCIHIUIMH (Momaynei) «MaremaTukay,

((TeOpeTI/ILIeCKaH

MEXaHHKa),

MaTeMaTHYECKON (PU3UKI».

«O0mas

buszukay,

He.]'II/I H 3aJ1a4M OCBOCHUSA NUCHHUIIJINHDBI:

« 9JI€KTpO,Z[I/IHaMI/IKa» ,

LensMu ocBOEHUS AUCUUILIMHBI « KBaHTOBas MEXaHUKA» SBIISFOTCS:
- popMupoBaHUE y CTYJCHTOB COBPEMEHHOTO TMPEICTABICHUS O METOJaX KBAHTOBOTO
OTHCAHUS SBJICHUH, IPOUCXOAIINX HA ATOMHBIX MM CyOaTOMHBIX MaciTadax;
- OCBOEHHUE CTYJEHTAMH MPAKTUYECKH BAXKHBIX METOJIOB PEIIEHUS OCHOBHBIX THIIOB 33]1a4
KBaHTOBOI MEXaHUKH, aKTyaJlbHbBIX IS TIOCTEAYIOUIeH crennain3anui B paMKax BbIOpaHHOTO
HaIpPaBJICHUS MOJTOTOBKH.

«Metonapl

2. Ilnannpyemble pe3y/ibTaThbl 00y4eHHs 10 JUCHUIJIMHE, COOTHECEHHbIE ¢
IVIAHUPYEMBIMHU pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEeHIITUAMM
BbIITYCKHHKOB)
dopMupyemble IInanupyemblie pe3yJbTaThl 00y4eHUs MO HaumeHoBaHUe OLIECHOYHOT O
KOMIIeTeHLMH AUCUHUILIMHE (MOIYJII0), B COOTBETCTBUHU € cpelcTBa
(xonm, conepkaHue | MHAMKATOPOM HOCTHKEHMs] KOMIIeTeHLMH
KOMIIETCHIINHN) Nuaukarop PesyabTarnl s Tekyero Host

HOCTHKEHUS 00y4yeHHs KOHTPOJIS NMPOMEKYTOY
KOMIIeTeHIIN U MO JMCHUILINHE ycneBaeMoCTH HOH
(xon, cogepxxaHue arrecTanuu
WHAMKATOPa)

OIIK OC-6. OIIK-6.1. 3naer 3HaTh OCHOBHEBIE Huousuoyane- | Ixzamen:
CrniocobeH ¢byHaaMeHTaIbHbIE IIOJIOKEHHUSI, TOUHO Hoe KoumponvHule
MIPUMEHATH OCHOBBI pelaeMbie MOJIENH, & | cobecedogatue. | 6ONPoOCyl

(byHIaMeHTaIbHbIC | HAHOTEXHOJIOTHIA, TaKXKe Buvinonnenue

3HAHUS O ¢du3nuecKue CBOWCTBA | MPUOIMKEHHbIE NpaKmuyecKux
(husznIecKux CHUCTEM C IIOHIKEHHOH | METOIbI KBAHTOBOK 3a0aHull.
CBOICTBAax CHCTEM | Pa3MEPHOCTHIO. MEXaHUKH
C TIOHM>KEHHOM OIIK-6.2. 3naer YMeTh NpUMEHATH
PasMEpPHOCTBIO U | COBPEMEHHBIE [IOJTyYEHHYO
YYHUTHIBATh TEHACHIINN Pa3BUTHS TEOpPETHIECKYIO 6a3y
COBpPEMEHHBIE HAaHOTEXHOJIOTHH B B o0mnacTu
TEHACHLIUN cBoeil KBaHTOBOH (hU3HKH
pa3BUTHS npodecCHOHANTEHON TUTSI pEeTIeHUS

HAaHOTEXHOJOTHA B | JIEATEIIbHOCTH npoheccnoHaIbHBIX

CBOEM OIIK-6.3. YMmeer 3ajad.
podeCCUOHATLHON | MPUMEHSTH 3HAHUS 00 Bnanets HaBbIKaMu

JEeSTeTbHOCTH OCHOBax pelIeHrs OCHOBHBIX

HAHOTEXHOJIOTUHI U

THIIOB 3aJ1a4,

($u3NUECKUX CBOMCTBAX | TPEOYIOMINX
CHUCTEM C TIOHW)KEHHON | MpHBIICUEHUS
Pa3MEpHOCTBIO B CBOEH | METOJOB KBAHTOBOM
npodeccuoHanbHON MEXaHHUKH.

JACATCIIBHOCTHU




3. CTpyKTypa U coep:KaHMe THCHUITHHBI

O60vem gucinmnianHbl «KBaHTOBass MEXaHHMKa» COCTaBIIICT 5 3a4yeTHBIX
eaunuil, Bcero 180 yacoB, u3 koTopsix 114 4yacoB cocTaBiseT KOHTaKTHas pabora
oOydaromierocss ¢ mpemnojaaBaTesieM (2 4aca — MEPOIPHUATHS IPOMEKYTOUHOMN
arrectanuu; 64 dYaca 3aHATHSA JICKIMOHHOrO THma, 48 4YacoB 3aHATUA
CEMUHAPCKOTO THUIIA (MMPAKTUYECKHE 3aHATHS), B TOM YHCIIE 2 9aca — MEPOIPHUATHS
TEKYIIEro KOHTPOJS YCIIeBaeMOCTH), 66 YacoB COCTaBIIIET CaMOCTOSTEIIbHAS
paborta obyuaromerocs (30 gacoB camocTosTeNnbHAs paboTa B TEUCHUE CEMECTpa,
36 wyacoB camocTosiTeNbHAas padoTa MOpHU TMOATOTOBKE K IPOMEKYTOUYHOMN
aTTeCTalllu).

3.1 TpyaoeMKOCTb AHCIHILJINHBI

OO6m1ast Tpy10€MKOCTh 53ET

Yacos 1o yueOHOMY TUTaHy 180

B TOM 4YHCJIC

ayJIMTOpPHBIE 3aHATUS (KOHTaKTHas paboTa):

- 3aHATHUS JISKIIMOHHOT'O THUIIA 64
- 3aHATUSA [IPAKTUYECKOIO TUIIA 48
camocTosITeNIbHasE paboTa 30 (pabota B cemectpe)

36 (Ha MOATOTOBKY K SK3aMEHY

HpOMC)KYTOLIHaH aTTeCTanusa 6 CCMECTP — 3K3aMCH

3.2 Conep:xaHue TUCHUIIMHBI
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1. IlpeameTr KBAHTOBOII MEXaHUKH. 9 4 1 - 5 4
[Ipenensl IPUMEHUMOCTH KJIACCHYECKOM
MexaHukH. [lepexo k kBaHTOBOMY
OITHCAHHUIO.
2. MaTannapat KBAaHTOBOH MeXaHUKH. 9 4 2 — 3) 3
OCHOBHBIE OHSTHSI TEOPUH JIMHEMHBIX




OIIEpPaTOpPOB B THILOEPTOBOM
npoctpaHcTe. [locTynaTel KBaHTOBOM
MEXaHUKH.

3. YpaBHenue llpexunrepa.
VYpasuenue Llpeaunrepa. Coxpanenue
BepOsATHOCTH. MIHTerpasibl IBUKEHHUS.

10

4. 3aK0HBI COXpaHEeHHUs] B KBAHTOBOM
MexXaHHKe.

3aKOHbBI COXPaHEHUS U OIIEPATOPbI
¢usnyeckux BenuuuH. OnepaTopsl
HMITYJIbCA 1 MOMEHTA UMITyJIbCa.

5. OnHoMepHoOe NBUKEHHE.
Pemenne craiimoHapHOTO ypaBHEHUS
[Ipeauarepa B 0OAHOMEPHBIX
noTteHimanax. O0IKe cBolicTBa
OJIHOMEPHOTO JIBUKCHUSI.

23

13

10

6. JBoJIIOLIMA COCTOSTHMIT BO BpeMeHH.
V3MeHeHne KBaHTOBBIX COCTOSIHUM BO
BpeMeHH. Oynkuus ['puna
HECTallMOHAPHOT'O YPaBHEHUS
[IIpeaunrepa.

10

7. LlenTpajbHOE mOJIE.

JIBrKeHUe B IEHTPAIbHOM II0JI€.
WNurerpains! aBmxeHus. BeipoxaeHue.
ATOM BoOpOAA.

12

8. MaruuTHoOe€ noJe.

JIBu>keHue 3apsKeHHON OecCIIMHOBOM
YaCTHUI[bl B MArHUTHOM TMoJie. Dddext
AapoHoBa-boma.

11

9. Teopema buoxa.

JIBM>KeHHE B IEPUOJUYECKOM TIOJIE.
Teopema bioxa. Mozaens Kponwura-
[Tennu.

10. Teopus npeacTaBJeHUIA.
HMmynibcHOE NpeACTaBIeHUE.
MatpuyHnas popMyIupoBKa KBaHTOBOI
MEXAHHKH.

12

11. IlpubaunkeHHbIE METOIbI
KBAHTOBOM MEXaHMKH.

Teopus cranmOHapHBIX U
HECTallMOHAPHBIX BO3MYIIEHUH,
KBa3UKJIACCUUECKOe MPUOIMKEHHE,
BapualMoHHbIM MeTo Panes-Putna.

20

10

15

12. ATom BO BHelIHEM I0JIe.

D¢ ekt HlTapka a1 atoma BoJ1opoJa.
OCHOBHOE COCTOSIHHE aToMa Telus
(pacueT BapHallMOHHBIM METOJIOM).

13. ®oTOHELI.

KBanToBanne QJICKTPOMArHUTHOT'O I1OJIA.

dotounl. B3anMoaelicTBre
3JEKTPOMArHUTHOTO U3JIyYEHUS C
BenecTBOM. PoTorhexT.




14. CnuH.

[Tonsitue crinna yactuiel. [Iponeccun
CIIMHA B ITOCTOSTHHOM OJTHOPOIHOM
MarHuTHOM 11osie. CIIMHOBBIM pEe30HAHC.

15

15. MHOro03/1eKTPOHHbIE CHCTEMBbI.
ToxnecTBeHHOCTh YacTHIl. PepMHOHBI U
0030HEI. OOMEHHOE B3aNMOIEHCTBHE.

17

12

16. 3apaya paccesiHus.
Teopus paccesanusi. bopHoBckoe
MPUOIHKEHHUE.

10

17. OcHOBBI pPeJIITUBHCTCKOM
KBAHTOBOW MEXaHUKH.
VYpaBnenue [lupaka. Pemenue
ypaBHeHus [lupaka 11t cBOOO HOM
yactulibl. [103UTpOHBI.

B 1.4. TeKymuii KOHTPOJIb 2 2 —

HpOMe}KYTO‘IHaH aTTecTalusd — IK3aMCH

4. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHU

1) UreHue neKIuii;

2) cOnpoBOXKACHUE JICKIINI HATMCAHUEM H BBIBOJIOM (hOPMYJI, TOCTPOSHUEM T'PapHKOB,
n300pa’keHNEeM PUCYHKOB Ha JIOCKE;

3) MeTOaMKa «BOIIPOCHI U OTBETHIY;

4) BbINOJIHEHHE TPAKTUYECKOT' O 33/1aHUS Y JOCKHU;

5) uHaUBHAyanbHas paboTa Hall MPAKTUYECKUM 33/1aHUEM;

6) paboTa B nmapax HaJl IPAKTUYECKUM 3aJaHHEM;

7) paboTa B MajbIX rpyImnax HaJ MPaKTUYECKUM 3aJaHHEM;

8) MeTOIMKa «MO3TOBOM IITYPM».

S. YueOHo-MeToANYeCcKOe o0ecnieueHue, (POPMbI OPraHU3ALUM U KOHTPOJIS
€CaMOCTOSITeIbHON padoThl 00y4aroIuXcs

CamocrosiTenbHass paboTa 0OydYarouuxcsi MpeArnoaracT U3ydyeHue KOHCIEKTOB JICKIIHM,
BBIJICJICHHBIX PA3J€JIOB OCHOBHOM JIUTEpATypbl, a TaKXKe JONOJIHUTEIbHOW JUTEpaTyphl,
BBITIOJIHCHHE TPAKTHYECKUX 3aJaHUN, OTBEYAIONIMX M3yYaeMbIM paszeiaM JUCIUIUIHHBL,
MOATOTOBKY K MPOMEXYTOUHOU aTTECTALIUH.

[lepeyeHb OCHOBHOW W JOTOJMHUTEIBHOU JUTEPATYPHI ISl CAMOCTOSITEILHOTO W3YUYEHUS
MpUBEJIEH B 1. 7 HacTosmlei Paboueli mporpaMMbl TUCITUTUIUHEI.

KoHTposibHBIE BOMPOCHI MJisi MPOMEKYTOUYHOM AaTTeCTAlMH, NPUMEPHI MPAKTUUYECKHX
3a/laHuil IpUBEJIeHBI B 1. 6.4 HacTosmel Paboueit mporpaMmbpl AUCIUILITHHBL.

6. @oHJ OLICHOYHBIX CPEACTB /IS MPOMEKYTOYHOM aTTECTALMH M0 JUCIUIIIHHE

6.1 IlepeuyeHb KOMIETEHUHMH BBINYCKHMKOB 00pa30BaTeJbHOH IPOrpaMmbl, B
(popMHPOBAHUM KOTOPBHIX YUYBCTBYeT AUCHMILIMHA, C YKa3aHUEM pe3yJbTATOB 00y4eHHus
(3HaHuWil, yMeHUH, BJaJeHuil) npuBeaéH Bbime (pa3gena 2). Huke nmpuBeneHa rTaluamua
00pa3oBaTeIbHBIX JACCKPUNTOPOB (OTJIMYHUTEJBHBIX IPHU3HAKOB YPOBHEH OCBOCHHS
KOMIIeTeHIIHil)

Hnx OIEHKA COPOPMUPOBAHHOCTHU KOMIIETEHIIUN




HKATOPBI Heyn
VY nosie Xopormt Ouennp Oty IIpeBocxon
KOMIIETEeHII IInoxo |oBneTBOpUTE
TBOPUTEIBHO 0 XOpOILO 0 HO
uu JILHO
Suamn [OtcyrcTBue  |YpoBeHb MunumansHo |YpOBEHb YpoBeHb YpoBeHb [YpoBeHb 3HAHUN
st 3HAHUN 3HAHUN JIONTyCTUMBIN  |3HaHUH B 3HAHUU B BHAHUI B B 00BEME,
- TEOPETUYECKO |HUKE YPOBEHb obbeme, o0Beme, 0OBEME, [MOJTHOCTHIO
ro Marepuajga |MUHUMAJIbH |3HAHHA. COOTBETCTBYIO |COOTBETCTBYIO [HOTHOCTHIO COOTBETCTBYIOILIE
BIX JonyuieHo memM memM COOTBETCTBYIO |M Iporpamme
W TpeOOoBaHUil. |MHOTO porpaMme mporpaMMe  [iieMm [OJITOTOBKH,
Nmenn HETPyOBIX MOATOTOBKU. |MOATOTOBKU. [OpOTrpamme 11160, BO3MOXKHO,
HEBO3MO>XHOC |MECTO OIHMOOK. Honyuieno Honyuieno [TOATOTOBKM, |IPEBBILIAIOIIEM
Tb OLICHUTH rpyObIe HECKOJIBKO HECKOJIBKO Oy LIIEHBI ee. bes ommbok.
MIOJIHOTY OIIMOKH. HETPYOBIX HECYILECTBEHH |0/IHA-/1BE
3HAHWANA OIIHNOOK. BIX OIIMOOK.  [HeCYIIeCTBEHH
BCJIEACTBHE bIX OIITHOKH.
OTKa3a
obyuaroreroc
sT OT OTBETA.
Vwme |OtcyrctBre  (IIpu IIponemonctp |IIponemonctp |IIponemonctp [[IpogemoncTpullIponeMoHCTpUpO
HI/ISI— MUHUMAJBHBIX |pelieHuI HMPOBaHbI VPOBAHbI BCE |MPOBaHBI BCE [pOBaHBI BCE  [BaHBI BCE
YMEHU CTaHAapTHBI |OCHOBHBIE OCHOBHEIE OCHOBHEBIE (OCHOBHEBIE OCHOBHBIE
X 3a7a4 yMEHHUSL. YMEHHUS. YMEHUSL. YMEHUS, [yMeHus1. Pemensr
581051 W/UIn Pemienst Pewiensl Bce  |PemieHsl Bce  |pelieHbl Bce  [BCe OCHOBHBIE
BBITIOJTHEHUH | TUTIOBBIE OCHOBHEIE OCHOBHEBIE (OCHOBHEBIE 3amaun v/ uiu
HEBO3MOXKHOC |CTaHIApTHBI |3aJauu C 3a/1a4u ¢ 3a/1a4u ¢ 3aayn ¢ BHITIOJTHEHBI BCE
Tb OLICHUTH X HETpyOBIMH  [HerpyOBIMH  |HEKOTOPBIMH [OTIACTBHBIMH  [[IPAKTHICCKHE
HaJlIu4yue MPaKTUYeCK |OmmuOKaMHu omudKaMu HEJOYETaMH [HECYLIECTBEHH [3aJaHHUs, B
yYMEHHH HX 3aJaHAi  |w/nim "/ "/ BIMH oJTHOM 00BEME
BCIEACTBHE  |HE BEITIOJTHEHBI  |BBITIOJTHEHBI  |BBITONTHEHBI  [HEIOYeTaMH  [0e3 HeJOYeTOB.
OTKa3a MIPOJEMOHCT |BCE BCE BCE 13702803
o0ydaroIeroc |pupoBanbl  |IPaKTHUECKHE |TPAKTHYECKHE |TPAKTHUECKHUE [BBITIOJTHEHBI
ST OT OTBETA. |OCHOBHBIE  [3a/aHusl, HO  [|3aJaHus, B 3a/aHus, B Bce
YMEHHUS. HE B TIOJTHOM  |TIOJTHOM MOJTHOM [IpaKTUYECKHE
Nmenn oOBeMe. o0beMe, HO o0beMe, HO BagaHus B
MECTO HEKOTOPBIE C  |HEKOTOPBIE C  [HOJTHOM
rpyObIe HelodeTaMu. |HeOompmuMu joObeMe.
OIINOKH. HEJIOYETAMH.
Has OtcyTe [Ipu Nmeerc [Ipone IIpone [Iponem IIponemon
HKH_ TBUE BIQJICHUS [pEIICHUN ST MOHCTPUPOBaH |MOHCTPUPOBAH |OHCTPUPOBAHBI [CTPUPOBAH
- MaTepHaJiOoM |cTaHIApTHBI |MUHHMAIBHBIH [BI 0a30BBIC BI 0a30BEIC HABBIKW IIPU  [TBOPYECKUI
(812 X 3a7a4 Habop HAaBbIKW IIPY  |HABBIKU IpU  [pELICHUH moaxon K
JiCHUSA) WA 13707015 HABBIKOB ISl |peleHUuH pelieHnn HECTaHAapPTHBI [PELLICHUIO
BBINIOJTHEHUH | pEILIEHUS CTaHJAPTHBIX |CTAHIAPTHBIX [X 33734 W/WIH [HECTAaHAAPTHBIX
HEBO3M |CTaHAAPTHHI [CTAaHNAPTHBIX |3a7a4 W/WiHM  [3a7ad W/WIW  [BBITIONHEHUW  [3a/1a4 W/WIA
0’KHOCTD X 3a/a4 W/UIK  |BBIIOJHEHUW |BBIMOJIHEHUH [HECTAHIAPTHBI [BHIOTHEHUIO
OIICHUTH MPAKTUYECK |BBITIOJHEHUs |MPAKTHUECKHUX |TPAKTHUECKHX [X HECTaHIaPTHBIX
HaTAYue WX 33/IaHAH  |CTAaHAAPTHBIX |3aJlaHui C 3amaHuil 0e3  [MPaKTHYECKUX |[MPaKTUIECKUX
HaBBbIKOB HE MPAaKTUYECKHUX |[HEKOTOPBIMH |OMIHOOK U Bamannii 6e3  [BamaHui.
BCIIEICTBHE  |TIPOJIEMOHCT |3aJlaHui C HEZOYETaMH. |HEJOYETOB.  |OMHUOOK U
OTKa3a pUPOBaHbl  [HEKOTOPHIMH HEZI0YETOB.
oOyuaromieroc (06azoBsie HE/I0YCTaMH.
sL OT OTBETA.  |HABBIKU.
Nmenn
MECTO
rpy0Obie
OIIUOKH.

Xapa Kommne Komn Cdopm Cdopm Cdopm Cdopm Cdhopmupo
KTEPUCTHKA |TCHIHS €TEHIUSI HE |UPOBAHHOCTb |MPOBAHHOCTb |MPOBAHHOCTH [UPOBAHHOCTH [BaH-HOCTH
copMUpoB [COBEPIICHHO c(hOpMHUPOBA |KOMITETCHIINU |KOMIICTCHIIMA |KOMIICTCHIIUHN |[KOMITCTCHIUU [KOMIICTCHIINU

HE Ha. COOTBETCTBYET |B LIEJIOM B LIEIIOM [IOJIHOCTBIO  |IPEBBIIAET

AHHOCTH




KOMIIeTeHI] |chopmupoBaH |VIMeromuxcs |[MUHIMAIBHEL |COOTBETCTBYET [COOTBETCTBYET [COOTBETCTBYET [CTAHAAPTHEIE
nu a. 3HAHWH, M TpeOoBaHUAM, |TpeOOBaHUAM. [TpeOOBAHMSIM. [TpeOOBAaHMS.
OTCyTCTBYIOT |yMeHHHA, TpeOOBaHUAM. |HO ecTh Nmeromuxes  [Mmeromuxcs  [Mmeromuxcs
3HAHUS, HAaBBIKOB HUmeromuxcst  [HEAOUYETHI. 3HAHUM, 3HAHUI, 3HAHUI, yMEHUH,
YMEHUS, SIBHO 3HAHU, Nmeronuxcss  |ymenui, [YMEHUH, HABBIKOB B
HaBBIKH, HEJAOCTaTOYH |yMEHUH, 3HaHUH, HaBBIKOB B HAaBBIKOB B [OJTHOM Mepe
HEOOXOMUMBbIE |0 st HaBBIKOB B yMEHUH 1 LenoM [0JIHOM Mepe  |10CTaTOYHO AJIs
JUTSL pElIeHUs |pelIeHus LeIoM HaBBIKOB B JIOCTaTOYHO  |[JOCTATOYHO  [IpUMEHEHUS
MPAKTUUECKUX |IPAKTUUECK |JOCTaTOYHO  |UEeIoM JUTSL pEUICHUS |1 PELIEHUs] [TBOPUYECKOTO
(mpodeccuona |mx JUIA PEUICHUST |IOCTaTOYHO  |CTAaHTAPTHBIX [CTIOMKHBIX [ToIX0/1a K
JBHBIX) 3a/1a4. |(TIpodeccHo |MPaKTHYIECKUX |y pemeHus |MPaKTHIeCKUX [IPAKTUIECKUX [pEeIICHHIO
HaIBHBIX)  |(mpodeccrona |mpakTHieckux |(mpodeccrona |(mpodeccrona [CI0KHBIX
3aad. JBHBIX) 337124, |(podeccroHa |IpHBIX) 3a/1a4. [IBHBIX) 3a/1a4. [MPaKTHYECKIX
HO TpeOyeTcs |TpHBIX) 3a1ad, (mpodeccronansH
JTOTIOJTHUTENBH |HO TpeOyeTcs bIX) 33724,
asi MpaKkTHKa |JOMOJIHUTENbH
o asl MpaKTHKa
OOJBIINHCTBY (10 HEKOTOPHIM
MPaKTUYECKUX [mpodeccuonan
3aJa4. bHbBIM
3a/1a9am.
6.2 Onucanue MKAaJ ONeHUBAHMS
HpOMe)KYTOHHOﬁ aTTeCTaHHCﬁ IJ11 AU CHUITIIMHBI «KBanTtoBasgs MexaHHKa» SBIIETCA
JK3aMCH.

ITo utoram skK3aMeHa BBICTABISICTCS OILICHKA 110 CeMUOAIIIILHON IIIKaJje: OLCHKH «Ilnoxo» u

((Hey,I[OBJ'IeTBOpI/ITCJ'ILHO» O3HA4Yar0T OTCYTCTBHUC ATTCCTAllMU, OUCHKH «YI[OBJ'IGTBOpI/ITeJ'IBHO»,

((XOpOH.IO)), «OueHb XO0poLo», «OTn4HO» «HpeBOCXO,I[HO)) BBICTABJISIFOTCA TIPHU YCIICITHOM
MMPOXOKACHUHN aTTCCTAllUN

6.3 KpuTeplm H npoucaypbl OCHUBAHUA PE3yJabTaTOB oﬁyqemm nmo AMCHMIIMHE,
XaApPaKTEePU3YOIIHUX ITAIbI (])opanOBamm KOMIIeTeHIIMii

ATTrecTanys MO IUCLMIUIMHE MPOXOIUT B BUAE dK3aMmeHa. OIEHKa BBICTABIIAECTCA IO
pe3ynbTataM MHJIMBUIYaJbHOTO COOECeOBaHUS M BBINOJIHEHHS] MPAKTUYECKUX 3a/JaHuil B
paMKax MOJIy4eHHOr0 HK3aMEHAllMOHHOTO OuIIeTa.
[lepeueHb KOMIIETEHIMI BBITYCKHUKOB 00pa30BaTEIbHON MPOrpaMMbl, B (hOPMUPOBAHUH
KOTOPBIX YYYBCTBYET IUCLHMIUIMHA C YKa3aHUEM pEe3yJlbTaTOB OOy4eHHs (3HaHUHM, yMEHHI,
BlajeHui) mpuBenéH Beime (pasgen 2). Hwuxe mnpuBemena Ttabnuna o0pa3oBaTEIbHBIX
JECKPUNTOPOB (OTJIMYUTENIbHBIX MPU3HAKOB YPOBHEH OCBOCHHSI KOMIIETEHIIHH).

Ta6ﬂnua 06p3.30BaTC.HBHBIX ACCKPUIITOPOB

OCBOCHHSI KOMITETESHIIUH ).

(OTIMYUTENBHBIX TPU3HAKOB YPOBHEH

YpoBeHb

OCBOCHUS OTnuuuTenbHbIE TPU3HAKU
KOMIICTEHITUH

HauvanpHubrit - - 3Ha€T OCHOBHBIC MOJOXKEHHUS, TOYHO

peliaeMble MOJIENH, a TaKKe MPUOIIKEHHbIE
METO/Ibl KBAaHTOBON MEXaHHKU Ha HadaJlbHOM
YPOBHE;

- YMCET MMPUMCHATH MOJIYUYCHHYIO




TEOPETUYECKYl0 0a3y B 00JacTH KBaHTOBOM
¢bu3ukn s pemeHust NpopecCHOHATBHBIX
3aJ]a4 Ha HA4aJIbHOM YPOBHE;

- BJIaZICET HaBbIKaMU peleHus
OCHOBHBIX  THIIOB  33Ja4,  TPeOyIOMUX
IIPUBJICYCHUS] METOJOB KBAHTOBOM MEXaHUKH
Ha Ha4aJIbHOM YPOBHE.

[IponBUHYTHII - - 3HAET OCHOBHBIC IOJIO)KEHUSA, TOYHO
pelaeMble MOJCIH, a TaKKe MPUOTHNKCHHBIE
METO/IbI KBaHTOBOM MEXaHUKH Ha
MIPOJIBUHYTOM YpPOBHE;

- yMmeeT MPUMEHSITh MOJIyYEHHYIO
TEOpEeTUYeCcKyl0 0a3y B 00JacTH KBaHTOBOI
buszukn 11 perieHus MpodeccuoHaNbHBIX
3aJ1a4 Ha IPOJBUHYTOM YPOBHE;

- BIIaJIeeT HaBbIKaMU peleHus
OCHOBHBIX  THUIOB  3aJa4,  TpeOyIoImux
MIPUBJICYCHUS] METOJOB KBAaHTOBOM MEXaHUKU
Ha MPOJABUHYTOM YPOBHE.

Bricokuit - - 3HA€T OCHOBHBIC IOJIOKCHHS, TOYHO
pelaeMbple MOJICIH, a TaKKe MPUOIMKEHHBIS
METO/Ibl KBAHTOBOW MEXaHUKH Ha BBICOKOM
YPOBHE;

- yMEeT  TNPUMEHATHh  TOJYYCHHYIO
TEOPETHYECKYyI0 0a3y B 00JIacTU KBaHTOBOM
buzuky s perieHust MpodeccuoHaTbHBIX
3aJ1a4 Ha BEICOKOM YPOBHE;

- BJIaJIeeT HaBBIKAMU pereHus
OCHOBHBIX  THIOB  3a7a4,  TpeOYIOIuX
MIPUBJICYCHUS] METOJOB KBAaHTOBOM MEXaHUKHU
Ha BEICOKOM YpPOBHE.

Jnst oneHWBaHUS Pe3yJbTaTOB OOYYEHHS B BHJEC 3HAHUN MCIOJB3YIOTCS CIEAYIOIINE
MPOLIETYPHI U TEXHOJIOTUU:

® UHIUBHUAYATbHOE coOeceoBaHue (TIPOMEXKYTOUHAS aTTECTAIU).

KoHTposibHBIE BOMPOCH Il  MHAMBUAYAJTBHOTO COOECeOBaHUs TPEACTaBICHBI B
HacTrosmie Paboueit mporpaMme TUCIUTUTHHBL.

st oneHWBaHUS pe3yJbTAaTOB OOYYEHHS B BHJIEC yYMEHUHW M HaBBIKOB HCIIOJIB3YIOTCS
CIEAYIOIINE MPOUETYPhl U TEXHOJIOTHU:

® BBITIOJIHEHUE TIPAKTUYECKUX 3a/1aHUH (TEKYIIUil KOHTPOIb, MPOMEKYTOYHAS ATTECTAIIHS).

[Ipumepsl TpaKkTUYECKWX 3aJaHUM  JUII  TPOBEIEHUS  TEKYIIEr0 KOHTPOJSI W
MIPOMEKYTOUYHON aTTECTAIlMU MIPEICTABICHBI B HAacTOsIIeH Paboueli mporpamMmMe JUCITUTIITUHBI.

Kputepusmu olieHMBaHUS Ha SK3aMEHE SIBIISIOTCS MOJHOTA 3HAHWMW, HAJIMYWe YMEHUU W
BJIaJICHUY (HaBBIKOB), IEPEUYHCIEHHBIX B HacTosIIe Paboueil mporpamMmme AUCIUILITHHBL.




«Ilnoxo» — oOydvaromuiics HE MPOJEMOHCTPUPOBAJ HHKAKMX 3HAHHK 00 OCHOBHBIX
TEOPETUUYECKUX pa3lenax Kypca, HE I0Ka3ajdl HUKAKMX YMEHUH W HaBBIKOB BBIIIOJIHEHHUS
MPAKTUYECKUX 3aaHHIi;

«HeynoBjeTBopuTEeIbHO» — 00YyYaIOIIUNACA HE MPOAEMOHCTPUPOBAI MPEACTABICHUS 00
OCHOBHBIX TEOPETUUYECKUX pa3fieliax Kypca, HE I0Ka3aJl MHUHUMAJIbHO JIOINYCTUMBI YPOBEHb
YMEHHH U HaBBIKOB BBIITOJIHEHUS TPAKTUYECKHUX 3aaHHH;

«Y10BJIETBOPUTEJIBHO»  —  OOyYaromuiics MIPOJIEMOHCTPUPOBATL  H3JIOKEHUE
(GOpMYyIIMPOBOK OCHOBHBIX TEOPETUYECKUX IMOJIOKCHHI Kypca M YCHEIIHO MOKa3aJl YMEHHS H
HABBIKU BBINOJIHEHUS TPAKTUUYECKHUX 3aJJaHUI 0a30BOT0 YPOBHSI CJIOKHOCTH;

«XOpO]J.[O» - 06yanOIHHﬁCH IMPOACMOHCTPHUPOBAI CBA3HOC H3JIOKCHHE OCHOBHBIX
TCOPCTUICCKUX IMOJIOKEHU I KypCa W YCICHIHO IIOKa3aJl YMCHHUSA U HABBIKH BBIIIOJIHCHUA
CTaHAAPTHBIX ITPAKTHYCCKHUX 3a,HaHPII>i;

«O4JeHb xopomo» — O6y‘l&lOH.[HfICH MNpOACMOHCTPHUPOBAI  CBA3HOC  HU3JI0KCHHUC
MPAKTUYCCKU BCCX TCOPCTHYCCKUX MMOJIOKCHU M KypCa U YCICHIHO ITOKa3aJl YMCHHSA W HABBIKA
BBIIIOJIHCHUS CTAHAAPTHBIX IMPAKTUYCCKUX 3a,I[aHI/II>'I;

«OTaugano» — o6yqafou11/n710;1 MNPOACMOHCTPUPOBAJI  CBA3HOC  HU3JIOKCHHC  BCCX
TCOPCTUICCKHUX IMOJIOKECHU KypCa W YCICHIHO IIOKas3aJl YMCHHA U HABBIKKM BBIIIOJHCHUSA
MMPAKTUYICCKUX SaHaHI/Iﬁ IMMOBBIIICHHOI'O YPOBHS CIIOKHOCTH;

«IIpeBocxoaH0» — OOyYaromuiicss MPOJEMOHCTPUPOBA YPOBEHb 3HAHUU B 00beMeE,
MPEBBIMIAIONIEM CTAaHAAPTHYIO MpOorpamMmy MOATOTOBKUA, W IPOJEMOHCTPUPOBAT TBOPUYECKUMH
MOAXO0/ K BBITIOJIHEHUIO MPAKTUYECKUX 3aJaHUN TTOBBIIIIEHHOTO YPOBHS CIIOKHOCTH.

6.4 Tunosble KOHTPOJIbHBIC 3a/laHUfl WJIM HUHBIC MaTEepHaJIbl, H006X0}II/IMbIe IJIdA
OLCHKH pE3yabTaTOB oﬁyqe}mﬂ, XaApPaKTEePU3yrOIuX 3Talbl (l)OpMHpOBaHI/IH KOMIIeTeHIIuii
u (I/l.]'[l/l) AJIsI HTOTOBOI'0 KOHTPOJIsA C(l)Ole/lpOBaHHOCTI/[ KOMIICTCHIUN

6.4.1. Ilpu mpoBeneHWH dK3aMeHa MPEJIaraloTCsl CIEeNyIOIINe KOHTPOJIBHBIE BOIPOCHI,
OXBaTBIBAIOIINE POTrpaMMy TUCHMITIMHBI « KBaHTOBass MEXaHUKa»:

1. Omeparopbl ¢GuU3MYECKUX BEIUYHMH B KBAHTOBOM MexaHuke. OCHOBHBIE CBOWMCTBa
oneparopoB. Oneparopbl KOOPAUHATHI U UMITYJIbCA.

3aKOHBI COXpaHEHUs! B KBAHTOBOW MeXaHUKe (MHTErpajbl ABMKCHHUS).

CooTHOIIEHNE HEOTIPEAETIEHHOCTEN.

Oneparop MOMEHTa UMITYJIbCA.

o s W

CraunmonapHoe u  HecrannoHapHoe ypaBHeHue Illpenunrepa. YpaBHeHue
HENIPEPBIBHOCTH.
HpﬂMOerJ’ILHaSI IIOTCHIHAJIbHAA AMa. CTaIII/IOHapHHe COCTOSIHHSL.

["apmonmnueckuit ocrpuaTop. BoiaHoBas GyHKIUS U CHEKTP.
["apmonnuecknii ocuuuiATop. Oneparopbl posKICHUS U YHUUTOKECHHUS.
10. O6u1me cBoiicTBa OJJHOMEPHOTO JBU)KEHUSI.
11. I3MeHeHHne KBAHTOBBIX COCTOSIHMM BO BpeMeHH. DyHkiuus [punHa cBoOOIHOMN

6
7. TlpsmoyroybHasi MOTeHIMANIbHAS siMa U 6apbep. KoaddumnumeHT mpo3padyHocTH.
8
9

YaCTHUIIEL.



12. JIBuxkeHue B LIEHTPAIbHOM T0J1€. VIHTerpaibsl JBUKEHUS.

13. Atom Bogopoza. Criektp sHepruii. Kimaccuukaryst CocTOsTHUMN.

14. JIpwxeHre 6€CCIMHOBOM YaCTHUIIBI B TIOCTOSHHOM OJJHOPOAHOM MarHUTHOM IIOJI€.

15. UmnynbcHoe nipeacraBienne. MarpuyHas GopMyTupoBKa KBAaHTOBOM MEXaHUKH.

16. CranronapHasi TeOpusi BO3MYIIECHUH JUISI HEBBIPOXKICHHBIX YPOBHEH.

17. CranuonapHas Teopusi BO3MYILEHUH [TPY HAJIMYMU BBIPOXKAECHUS.

18. Bo3myuieHus, 3aBUcsIUE OT BPEMEHHU.

19. BeposTHOCTh mepexojila B HENPEPBIBHBIN CIEKTP IOJ BIMUSHUEM MEPHOIUUYECKOTO
BO3MYILICHUS.

20. B3anmopeiicTBie MO € BemiecTBOM. [IOHSATHE O CIIOHTAHHOM M BBIHY)XKJICHHOM
usnydyenuu. [Ipasuiia otoopa.

21. KBazukmnaccuueckoe mnpubmmkenue. BomHoBble ¢ynkuuu. IlpaBuna KBaHTOBaHUS
Bbopa-3ommepdernba.

22. BapralnoHHbIM METO/] B KBAHTOBON MEXaHMKe.

23. JIpmwxeHue B neproandeckoM mnose. Teopema bioxa. Monens Kponura- [lennu.

24. Cniun. Omneparopsl cnuHa. CoOcTBeHHble (DYHKIMM ONEpaTopoB NPOEKUUN CIHHA.
Martpuna noopora.

25. Ipeueccus cnHa B MarHUTHOM 11os1e. CIMHOBBIN pe30HAHC.

26. ToxmecTBEHHOCTh YacTull. BoiHOBBIE PyHKINU PEepMHOHOB U OO30HOB.

27. Teopus paccessHusi. BopHOBCKOE PUOTMKEHHE.

28. YpaBuenue Jlupaka. Pemenume ypaBHeHus [lupaka s CBOOOJHOW YaCTHIIBL
[To3utpos.

6.4.2. Ilpumepsl MPaKTUYECKUX 3aaHUH IS MPAKTHUYECKUX 3aHSATHHA, CAMOCTOSITEIHHOMN

pa6OTLI o6yqa}omnx05{, IMMPOBEACHU TCKYIICTO KOHTPOJIA U HpOMe)ICYTO‘{HOﬁ aTTeCTaluun:

1.

Haiitu yactHoe perienue BpemeHHoro ypasHenus Lllpeaunrepa st cBoO01HO
JBUKYLIEHCS 4aCTHUIIBI Macchl M .
B HeKOTOpBIf MOMEHT BpEMEHH YacTHUIa HAXOJIUTCS B COCTOSIHUM, OMTMCHIBAEMOM

BOJIHOBOH q)yHKHHeﬁ, KOOpAWHATHAs 4aCThb KOTOpOﬁ HUMCECT BUJ
2

X" . .
w(x) = Aexp —g-i- ikx |, rme A u @ - HEeKOTOpBIE TIOCTOSHHBIE, a K - 3aaHHBIN

napameTp, 1505 (8100505 pPa3MEPHOCTDb O6paTHOI\/’I nnuHbl. Haligute A JaHHOTO COCTOSHUS
CpeaHHe 3HAa4YCHUs KOOpAUHATHI < X > M IMPOCKIMH MMITYJbCa YaCTHIBI < px >,

Yactuna HaxOOUTCS B OTHOMEPHOM MPSIMOYTOJIbHON MOTEHIMAIIBHOM SIME IIUPUHON a C
0eCKOHEYHO BBICOKMMH CTeHKaMu. B kakux Toukax nHTepBaia 0 < X < & III0THOCTh
BEPOSTHOCTH OOHAPY KEHUS YaCTHIIBI OMHAKOBA JJIsI OCHOBHOT'O ¥ BTOPOTO
BO30YKIEHHOTO COCTOSTHUM?

Haiit ypoBHM 3HEprum 4acTHUIBI B MOJIE:

U(x)=

o, X<0,x.>a
~Ugd(x—al2)a>x>0
N300pa3uTh BOTHOBYIO (YHKIMIO OCHOBHOIO M TIEPBOTO BO30YKIEHHOTO COCTOSHHIA.

Kakue 3HaueHus OHCPIUu 1 C Kakou BCPOATHOCTBIO MOKHO IOJYYHUTH ITPU UBMCPCHUUA Y
JacCTUIlbI, HaxoJsIIeHcs B 6CCKOHCI-IHO-Tle6OKOI>'I AME IJ.IHpHHOfI a B COCTOSAHHUHA



¥ x, t=0)= C sin®(8x/a)? HaiiT BONHOBYIO (QYHKIIMIO B IPON3BOJIBHBII MOMEHT
BPEMCHHU.

6. BosHoBast GyHKIMS JIHHEHHOTO TAPMOHHUYECKOTO OCIMJUIATOPA ¢ MacCOd M M YacTOTOM
(® UIMECT BHI: x,t=0)=C (@2 (x)+2 ¢ 3(x)),

TJI€ @ n (X) — cOOCTBEHHBIC (YHKIIMN raMUIbTOHUaHa. HaliTu cpeHee 3HaueHUE
MOTEHLIMAIbHON PHEPTHH B MOMEHT BpEMEHHU t B 3TOM COCTOSIHUH. SIBIISE€TCS JIU ATO
COCTOSIHUE CTallHOHAPHBIM?

7. YacTtuia HaxXoIUTCS B ABYMEPHOU MPSIMOYTOJILHON MOTEHIIUAIBHOM sIME ¢ OECKOHEUHO
BBICOKMMH cTeHKamMH. KoopauHaThl X M Y yacTuLibl Jexar B npefenax 0 <x<a, 0<y <
b, rne a u b — cropons! simbl. OnpeiesnTe BEpOSITHOCTh HAXOKIACHUS YaCTHIIBI C
HaWMEHbIIeH Hepruei B oomactu: a) 0 < X<E ;0) 0< y<9; B) 0< X<E,0< y<-—
4 4 4 4
8. Tlomp3yschk penieHneM 3a/1a4i 0 TApMOHUYECKOM OCIHIUIATOpPE, HalAUTE
DHEPIrEeTUYECKUM CIIEKTP YaCTUIBI MACCOM M, B IIOTEHLUAILHOM IME BUIa

00, X <0

U(X) =1 kx2 3neck k =myaw] , a @, - COGCTBEHHAs YACTOTa FAPMOHMYECKOTO
- i)

OCIIUJLISATOPA.

9. BonnHoBasg Q)YHKHI/UI OCHOBHOI'O COCTOAHUSA 3JICKTPOHA B aTOME BOAOPOJa UMCCT BU

r .
w(r)= Aexp(——j , TJIe I' — pacCTOSIHHE JJICKTPOHA 10 siipa, & — OOPOBCKUN pajinycC.
a

OHpCI[CJ'II/ITe HanOoJee BEPOATHOC PACCTOAHUC r@ep 9JICKTPOHA OT dapa.

10. Ompenenute BO3MOXKHBIE PE3YIIbTaThl N3MEPEHUH KBaIpaTa MOIYJIsl MOMEHTA HMITYJIbCA
L® 118 gacTHIEI, HAXOMSIIEHCS B COCTOSIHHH, OTIMCHIBAEMOi BOJTHOBO#H (pyHKIMEH
w(6,9) = Asin@cos @, rae 6 — NONAPHBINA YTO, ¢ — a3UMyTallbHbBIN yroa, A —

HEKOTOpasi HOPMUPOBOYHASI IOCTOSTHHAS.
11. Haiiti BO3MOKHBIE 3HAUEHUS SHEPTHH YaCTUIIBI M , HaXOsIIeics B cheprudecku-

cuMMeTpH4HOi noreHnuansHol ssme U (r) =0 npu r <1, u U(r)) =co, ns ciayuyas,
KOTJIa IBUKCHNE YACTHIIBI OTIMCHIBAETCS BOJTHOBOM (pyHKIHEH (), 3aBHCAIICH TOIBKO
oT paxuyca r. Ykazanue: [Ipu pemenun ypasaenus [lpeaunarepa Bocnonp30BaThes

MOJICTAaHOBKOH /() = &
r

12. Haiitu pacnieruieHne HU3IIETO BBIPOXKICHHOTO YPOBHS aTOMa BOIOPOAa, 00YCIOBICHHOE
cnabeiM BosmymenneM Buma V(r)=k/r?> rme r — mepemeHHas chepuyUecKoil CHCTEMBI
KOOD/IMHAT.

13. Ucrionp3yst mpsMOil BapUAIlMOHHBIN METOJI, OIEHWUTh SHEPTHIO0 OCHOBHOTO COCTOSIHHSI
qactumer B mone U(x)=Uq | X | B kiacce mpoGHBIX (yHKIHA o(x,b)= Aexp(=b| x]),

(b -BapumaroHHBII MapamMeTp).
14. HaiiTi KBa3UKJIaCCUYECKUE YPOBHU SHEPTHH YacTUIHI B Tosie U (X) = kx?'3.

15. 3ap;1>I<eHHa5{ JqacTula HaxXxoguTCad B OCHOBHOM COCTOSAHHH B Ky6e Cco CTOpOHOﬁ a c
HCIIPOHUIIACMBIMH CTCHKaMMU. B momenT BpPEMCHU { = —oo0 BKIIIOUaETCS SJICKTPHUYECCKOE



nojxe ¢ HampsbkeHHOcThlo E, =Ej /(1+t2 1B 2) p=const. Hcnomesys Teopuro

BO3My1H€HPII>i, OIpe€aACINTG BEPOATHOCTH TOI'0, YTO IIpU t > o0 yacTUa OKaXeTcs B
IIEpBOM B036Y)KI[6HHOM COCTOsSAHHU.

16.Ha 1urtockuii porarop ¢ MOMEHTOM HHepuud | W aumoiasHbIM  MomeHnToM d

Haxosiumiicss B coctostHun ¢ |, =4/, nmeiicTByer aiekTpudecKoe Ioie, JexKaliee B
IUVIOCKOCTH POTAaTOPa U M3MEHSIOINIEECs CO BpeMeHeM 110 3akoHy E = Ej exp(—at),t > 0.

Haiitu BEPOATHOCTHU Pa3JIMYHBIX 3HAYCHHI IZ K MOMCHTY OKOHYaHUA HCﬁCTBHH I10JIA.

17. Ilpu u3MepeHnH MPOSKIMU CIIMHA HA OCh Z JUIS JICKTPOHA, HAXOISAIIETOCsS B MATHUTHOM
none H = (Ho ,0,0), ObUT0 TONMy4YeHO 3HaueHueS, =%/2. KakoB Oymer pesyabrar

M3MEPEHUS 3TOI MPOEKINH CITyCTs Bpems 1 ?

18. Jlna snmexTpoHa B COCTOSHHMU ¢ S, =7/2 HalTH BEpOSATHOCTU PA3IMYHBIX 3HAYCHHUI

IIPOEKIIMK CITMHA Ha HaIlpaBJieHue N = (\/g /3,-1/ 3,0).

6.5. MeToauyeckue MaTepuaJibl, ONpe/e/siiollue Mpouea1ypbl OlleHUBAHHUS.
1. IMonoxenne «O MPOBEIEHUU TEKYIIETO KOHTPOJS yCIEBAEMOCTH U MPOMEKYTOUHOM

atrectauuu obyuarouxcs B HHI'Y», yrBepxknennoe npukazom pexropa HHI'Y or 13.02.2014
Ne55-O/1.

2. [Tonoxenue o GhoHIE OLIEHOYHBIX CPEICTB, yTBEPKIeHHOE TpuKazom pexkropa HHI'Y ot

10.06.2015 Ne247-O/1.

7. YuebHo-MeToAMYeCKOE U HH(POPMALMOHHOE 00ecnieuyeHue TUCIHIIINHBI

a) OCHOBHas JIuTepaTypa:
1) Jlanpay JI.J., JIudpumn E.M. — Teopetnueckas pusuka T.3. KBantoBas MexaHuka

(mepensTuBucTcKas Teopus). — M. — 1989. — 767 ¢. ®oux ®b HHI'Y, 15 k3.

http://www.lib.unn.ru/php/details.php?Docld=466692
2) Jleeuu B.I"., BnoBun 10.A., Msamiun B.A. — Kypc Teopernueckoit dpusuku, Tom 1. —

M.: Hayka. — 1971. — 936 c. ®onx @b HHI'Y, 15 k3.

http://www.lib.unn.ru/php/details.php?Docld=72317

3) HasbigoB A.C. — KBanToBas MexaHHKa

(M.: Toc. m3a-Bo puz.-mar. ;uT. — 1963. — 748 ¢. Doug @b HHI'Y, 10 axs.
http://www.lib.unn.ru/php/details.php?Docld=43508;

M.: Hayka. — 1973. — 703 c. ®oux ®b HHI'Y, 3 k3.
http://www.lib.unn.ru/php/details.php?Docld=70122)

4) dmrorre 3. — 3a1a4u M0 KBAaHTOBOM MexaHuKe, T. 1,2 — M.: Mup, 1974. — 341 c., 315c.

®ong b HHI'Y, 15 »k3.

http://www.lib.unn.ru/php/details.php?Docld=70158
http://www.lib.unn.ru/php/details.php?Docld=70159

0) IONOJIHUTEIbHAS JUTEPaTypa.
1) udd JI.U. — KBanToBas Mexanuka. — M.: U3a-Bo unoctp. sut. — 1959. — 473 ¢. donp

&b HHI'Y, 6 3k3.

http://www.lib.unn.ru/php/details.php?Docld=70608
2) Baoxunres J.W. — OcHoBsl kBaHTOBOM MexaHuku. — CI10: «Jlauby. — 2004, — 672 c.

Pexxum noctyna: https://e.lanbook.com/book/619




3) Jdemumosuu B.I1. — Matemartndeckre 0OCHOBBI KBaHTOBOM MexaHuku. — CI10: «JIaub». —
2005. — 200 c. Pexxum mocryma: https://e.lanbook.com/book/604

4) Emortus I1.B., Kpusuenkos B.JI. — KBanroBast Mmexanuka (¢ 3agagamu). — M.:
Ouzmatiut. — 2000. — 304 c. Pexxum noctyna: ObC «KoHCynbTaHT CTYIeHTa»

http://www.studentlibrary.ru/book/ISBN5922100777.html

B) OporpaMMHoe obecriedenue u HTepHeT-pecypesl:
Hurepuet-pecypebl @ynnamentansHoi oudanorekn HHI'Y http://www.lib.unn.ru/.

8. MaTepI/IaJILHO-TeXHH'le(!KOE odecrneyeHue AUCHHUIIIMHBI

MarepuanbHO-TEXHHUECKOE 00ecreueHre AUCIUILTMHBI 00YCIOBICHO HAIUYHEM YYeOHBIX
ayJUTOpPUH U1 NpPOBEIEHUS 3aHATUH, OOOPYIOBaHHBIX CIELHUATU3UPOBAHHON MeOelblo,
MEJIOBBIMU HMJIM MarHHUTHO-MapKEepHBIMHU JIOCKaMH JUIs MpPEJCTaBIeHUs yueOHOW HHbOpMaIiu
Oonbuoi ayauropuu. Pecypc Mena u MapkepoB JUIsl JOCKU B YUEOHBIX ayJIUTOPHSIX PEryssipHO
BO300HOBIISETCS.

[ToMermieHust UIsl caMOCTOATENBbHOM paboThl oOyuaromuxcs (Ha 6a3e DyHIaMeHTalIbHON
oubmorekn HHI'Y) ocHameHbl KOMIBIOTEpPHOW TEXHUKOW C TOAKIIOYCHHEM K CETH
«MHTepHeT» u olecrneyeHHeM AO0CTyHa B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
cpeny HHI'Y.



[Iporpamma cocTaBiieHa B COOTBETCTBHH C TpeOoBaHUsAMH YycTaHoBieHHoro HHIY
00pa30BaTeNLHOTO CTaHIAPTa BBICHIETO0 0Opa3oBaHus MO HampaBieHuio noaroroBku 11.03.04
DNEKTPOHUKA U HAHOZJIEKTPOHUKA

ABTOp, TOLIEHT Kadeapbl TeOpeTUIeCKON hU3uKu K.¢.-M.H., 1oueHT I.M. MakcumoBa

Peniensent:
3aBeayronui kadeapoil GU3NKH MOTyIPOBOIHUKOB, JJIEKTPOHUKH U HAHOIJICKTPOHUKH
n.¢.-m.H., npodeccop [.A. IlaBnor

3aBenytouuii kadeapoit reoperndeckon pusuku a.¢.-m.H., goueHt B.A. bypros

[Iporpamma o00peHa Ha 3acelaHUU METOJMYECKOI KOMHCCHH (PU3NUECKOTo (pakyspTeTa
HHI'Y, nporokon 6/H oT «20» mas 2023 T.

[Ipencenarenp
Y4eOHO-METOIMYECKON KOMHCCHUN
¢usnueckoro pakynprera HHI'Y, x.¢.-m.H. A.A. Ilepos



