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1. Ilenu ocBOeHMS JMCHHUIIIHHBI

- @opMHUPOBaHUE Yy CTYIEHTOB IPEACTABICHUS O KBAHTOBO-MEXaHUYECKHX 3aKOHOMEPHOCTSIX,
JeKalliX B OCHOBE COBPEeMEHHOM (u3uku u ee  (QyHAAMEHTAIbHBIX  MPHIIOKEHUM.
- DopmyupoBKa OCHOBHBIX IIPUHLIAIIOB KBaHTOBOH TEOPUHU.
- @opMHUpOBaHME Yy CTyAEHTa KaYeCTBEHHBIX MPEICTABICHUNA O (PU3NYECKON MpPUPOJE SBICHUH,
MO XYUHAIOLINXCS KBaHTOBBIM 3aKOHOMEPHOCTSIM.
- PasBurue ymenus GpopMmynupoBaTh M pemiaTh 33Jaud KBAHTOBOW TEOPUH, OLIEHUBATH MOPSIOK
bu3nyeckoit BEJIMYHHBI.
- @opMmynHpOBKa MPEACTaBIEHUH O TpaHMLAX NPUMEHUMOCTH (PHU3MUECKUX MOJIENIEH.
-  @®opMHpOBaHHE Yy CTYyJEHTa CIIOCOOHOCTH K IPABUIBHOMY MCIIOJIB30BaHUIO OOILEHAYYHOH MU
CIIELUAJILHON TEPMHUHOJIOTHH.

CTyaeHT JO0DKEH MO3HAKOMMTBCS ¢ HEKOTOPBIMH METOAAMHM, IPUMEHAEMBIMU K OIUCAHHUIO

HaOroaeMblX  (U3MYECKUX SABJICHMM M IPUOOPECTH HAaBBIKM CAMOCTOSITENIBHBIX Hay4HbIX
UCCIIEIOBaHMA, BKJIIOYasi (POPMHUPOBAHNE HABBIKOB U3YUCHHUSI HAYYHOH (PU3HUECKON JTUTEPATYPHI.

Ne Kon HanMmenosanne o6mactu mpogeccnoHaNbHON NesITeIbHOCTH.
m/n | mpodeccroHanbHOro | HamMeHoBaHMe mMpodecCHOHATBFHOTO CTaHAAPTA
cTaHgapTa
01 OGpa3zoBaHue 1 HayKa
1. 01.001 IIpodeccnonanpublii ctangapt «[lemaror (megarorndeckas IeATEIFHOCTH B chepe

JTOIITKOJILHOT0, HAYaJIBbHOTO 00IIET0, OCHOBHOTO OOIIETO, CPEIHET0 00IIEero
o0Opa3oBaHus) (BOCIHUTATENb, YUUTEIb)», YTBEPKICHHBIN NpHKa3oM MHUHUCTEPCTBA
TpyJa U colMansHo# 3amuThl Poccuiickoit @enepanunu ot 18 okrsaops 2013 r. Ne
544u(3apeructpupoBad MuHHCTEPCTBOM IocTuluH Poccuiickoit denepanuu 6
nexabpst 2013 r., peructpammonubii Ne30550), ¢ u3sMeHeHHEeM, BHECEHHBIM
IpHuKa3oM MuHHCTEPCTBA Tpya U coluanbHOi 3amutel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunucTepcTBoM tocturmu PO 23 asrycra2016r.,
peructparoHHbIi Ne 43326 )

2. 01.003 [podeccnonanpublii ctangapt «[lemaror qONOTHUTENEHOTO 00pPa30BaHUS qeTeH U
B3POCIIBIX», YTBEPXKJICHHBIH MTPHKa30M MHUHHUCTEPCTBA TPYAa M COLHMATBGHON 3alUThI
P® ot 5 mast 2018r. Ne 298H (3apeructpupoBan MuHHCTEpCTBOM FocThin PO 28
aprycra 2018r., peructpaunonssiii Ne 52016

®opmupyemble  AMCUMIUIMHOW 3HAaHMA W yYMEHUS TOTOBAT  BBIMYCKHMKA JIAHHOU
00pa30BaTeNbHOM MPOrpaMMbl K BBIMOJIHEHHIO CIEAYIOIUX 0000IIEHHBIX TPYAOBbIX (QYHKIINI:

Koa n O06001meHHbIe TPY/A0OBbIe GPYHKIUHN TpyaoBbie pyHKINH
HaNMMEHOBaHHUe Kon HanmenoBanue Yposens| HammenoBanme| Kox| VYposenn
npo¢ecCHOHAIBLHO KBaJIu (moxypoBeHb)
ro cTaHaapTa KAl KBaJTu(UKAIL

70

01.001 Ilemaror I[lemarornueckas Oo0wenenarornuec/A/01.6
(memaroruyueckas NEATEIIbHOCTD 10 Kast QyHKIIHSL. 6
NesITebHOCTh B MPOEKTUPOBAHUIO U OObyuenue
ITOIITKOJTBHOM, [pealn3amuu Bocrnurarensuas A/02.6
HAYaJTLHOM 0011IEM, 00pa30BaTENHLHOIO eI TeIbHOCTD 6
OCHOBHOM OOIIIEM, 4 rporecca
cpeaHeM o01eM 00pa30BaTENbHBIX 6
06pa30BaHNN) OpTaHU3aIHAX Paspupatomas  1A/03.6
(BOoCTIUTATEND, IMOIITKOJIBHOTO, ACATCIBHOCTD
VIUTEIb ) Ha4yaJIbHOTO OOIIETO, 6

OCHOBHOT'0 OOIIIEro,

CpEeIHEro O0IIeTro

oOpa3oBaHus




[Temarornueckas [Temarornyeckas
NesITeIbHOCTD 110 MesITeTbHOCTD T10
MPOSKTUPOBAHUIO U peanu3anuu
B |peanuzanuu 0CHOBHBIX 6 porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
[porpamMm CpeaHero o0mero
oOpa3oBaHus

Hepeqenb 3aJgad npmbeccnonanbnoﬁ ACATEIbHOCTH BBIITYCKHUKOB:

O06acte Turme! 3amay 3amaun OOBEKTEI

npodecCHOHALHOM | TIPOdECCHOHATBHOM | PO ECCHOHATHHON po¢eCCHOHAIBHOM

JeSITeIbHOCTH JesITeIbHOCTH JesITeIbHOCTH JEeSTENIbHOCTH (WU

(o Peectpy obnacTu 3HAHMS)

MuHTpya)

01 Ob6pazoBanue |Ilemaroruueckwii Pa3pabotka u peanuzanusi; OOpazoBaTenbHbIC
00pa3oBaTebHbIX IpPOrpaMMBbl U
nporpamm CIIO u o0pasoBaTebHbIN
nporpamm J[O npouecc B cucreme CI1O

u J10

06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsie

I/IH(bOpMaHI/IOHHBI HMCCJIICI0OBATEIIbCK pa3pa60TKa, BHCAPCHUC IMpoIeCChl, TCXHOJIOI'NH,

en i U COIPOBOXICHHE CUCTEMBI M CEeTH, X

KOMMYHHKAITHOH I/IH(i)OpMaLIIfOHHbIX UHCTPYMEHTAILHOE

TEXHOJIOTHI U CUCTEM (mporpammHOe,

HbIE TEXHOJIOTUU TeXHHIECKOS,
OpraHU3aIMOHHOE)
obecrneueHue, CrocoObl
6 1 METOIBI
MPOEKTUPOBAHMUS,

OTJIa/IKH, IPOU3BOJICTBA
U DKCIUTyaTaluu
WH(POPMaITMOHHBIX
TEXHOJIOTHI U CHCTEM B
Pa3IMYHBIX O0JIACTIX U
cdepax nuppoBoit
9KOHOMMKH

2. Mecto qucunniauabl B ctpykrype OIIOII 6akanaBpuara

Hucuunnuna «KBaHTOBast Teopus» sBiIseTcs 00s3aTeNbHOM AUCHUIUIMHON 0a30BOil dYacTH
b1.0.17.

Jucuunirna usydaercs Ha 4 Kypce B 7 cemecTpe

J171s1 OCBOCHUS AUCIIUTUINHBI HEOOX00UMbI 3HAHVIS:

[1 mareMaTHKd ¥ (U3MKH B oObeMe, MPEAyCMOTPEHHOM 0a30BBIM ypOBHEM (eaepalbHOro
komrioneHnta ['OC cpeanero (mosHoro) oOmiero oOpa3oBaHHs TO MaTeMaTuke (yTBEpXKIACH
npukazoM Nel089 Munuctepcta oOpasoBanust PO ot 5 mapra 2004 rona);

(1 cumemyrommx pa3[elioB JUCHUILTHHBI  «MaTeMaThkay, HW3ydaeMOd MapajuielbHO ¢
KBAaHTOBOM MEXaHUKOW B BBICIIEM Y4YeOHOM 3aBEJCHHMM: AHAIMTHUYECKAsh T€OMETpPHUs, BEKTOPHAS
W JIMHEWHas anrebpa, auddepeHmaibHoe U WHTErpalibHOE HCYHuCieHue, audQepeHnraibHbIe
yYpaBHEHHS.

Taoauna 2.1.
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CBs13b JUCHUITIINHBI «KBanToBas TCOpUs» C NMPCAMICCTBYHOINUMU JUCHUIIIIMHAMU U CPOKH HUX

W3yUYeHUS
Kon JIMCUUTIINHEL, MpEeIIECTBYIONIUE UCLIUILINHE Cemectp
qucuuiiuibel | «KBanToBast Teopush»
51.0.04.01 Mar.aHanus 1,2,3
b1.0.07.01 MexaHuka 1
b51.0.07.02 MounekynsipHas puszmnka 2
b1.0.04.05 HNuTterpanbHbie ypaBHEHUS u BapHalMOHHOE 5
HMCUMCIICHHS
b1.0.07.03 DJIEKTPUYECTBO U MAarHETU3M 3
51.0.07.04 Onrtuka 4
51.0.07.05 AtomHas pu3uka 5
b1.0.07.06 Du3rKa aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHI] 6
51.0.04.04 Hud. ypaBHeHUs 4
Taoauna 2.2.
Cs3p aucuuminuHbl «KBaHTOBass Teopus» C MOCICAYIONIMMH TUCHUIUIMHAMU U CPOKH HX
W3YyUYCHUS
Kon JMCIMIIIMHEL, CIEAYIOMNE 3a JUCHUILUITMHON Cemectp
qucuurinHbl | «KBaHTOBast TEOpHUs
b1.B.12 ®du3. KHUHETUKA 8
Taoauna 2.3.
Cas3b qucuuriuHbl «KBaHTOBAsI TEOPUSD CO CMEKHBIMU JUCHUTIIIMHAME U CPOKH UX U3yUEHUS
Kon CMeXXHEIE JTUCITUTLINHEL Cemectp
JIACITUIIINHBI
b1.B.09 TepmonuHamuka 6,7
b1.B.10 Crart. ¢puzuka 7

3. Pe3yabTaThl ocBOeHUs AMcHUILINHBI «KBaHTOBas Teopus»
[Ipouecc wm3ydeHMs] AMCLUMILUIMHBI HaIlpaBieH Ha (OPMUPOBAHUE DBJIEMEHTOB CIEAYIOLIUX

koMmreteHuit B coorBerctBrM ¢ ®I'OC BO 1o nanHOMy HanmpaBJIeHUIO:

Kon HaumenoBanue WNHaukaTop JOCTHKEHUS B pesynbTare ocBoeHuUs
KOMITIETEH- KOMITETEHITHH KOMIICTEHITHH JVICTIATUTHHBI 00y YatoIAnCs
1105044 (3axpenniennuvlil 3a OUCYUNIUHOL) JOJIKEH:
OIIK-2.  [Cnocob6en npoBoauth |[OIIK-2.1 3HaeT ocHOBHBIE 3HaeT pu3nUecKue OCHOBBI
HayYHbIC HAYYHBIE METOJIBI TEOPETUIECKOTO | MEXaHUKH, MOJICKYJISIPHON
MCCIIeI0BaHUS 1 SKCTIEPUMEHTAILHOTO bu3uKHU, IPUPOTy

(bu3nyecKkux 0ObEKTOB,
CHCTEM U IIPOLIECCOB,
oOpabaTeIBaTh U
[PEICTaBIISTh
DKCIIEPUMEHTANIbHbIE
aHHBIE.

HCCIIENOBAHNS O0BLEKTOB,
[POLIECCOB U SIBICHUI

OI1K-2.2. YMeeT UCToIb30BaTh
(hU3MKO-MaTeMaTHUECKUN anmapar
U1 pa3paboTKU MaTeMaTUYECKUX
MOZEJIEH SABJICHUH, IPOLIECCOB U
00BEKTOB MPHU PELICHUH 33/1a4 B
rpodeccnoHaNbHOM eATENbHOCTH

OI1IK-2.3. ImeeT HaBBIKA

KoJIeOaHUH ¥ BOJTH, OCHOBBI
TEPMOJIMHAMHUKH,
JJICKTPUYECTBA U
MarHeTu3ma, ONTHKH,
OCHOBBI aTOMHOU U
AepHON (HU3UKH,
MIOHUMAET MIUPOTY U
OTPaHUYEHHOCTh
npuMeHEeHUs QU3UKH




HpOBGI[GHI/IH BKCHepI/IMeHTOB 10
3aJaHHOU METOJIMKE U aHaInu3a
HX pe3yIbTaToB

UCCJICIOBAHHIO TIPOIIECCOB
Y SBJICHUH B PUPOJE U
o01ecTBe.

YMeeT ucnonb3oBaTh
TEOPETUIECKHE 3HAHUS TTPU
00BSICHEHUH PE3yIbTaTOB
OKCIIEPUMEHTOB,

IPUMEHSTH 3HAHUSA B
obnactu pU3MKHU st
OCBOCHUS
o0menpodeccuoHaIbHBIX
JTUCIUIUIMH U PEHICHUS
npodeccuoHaIbHBIX 33/ad,
OLICHUBAET JOCTOBEPHOCTD
MOJTy9EHHOTO PEIICHHSI
3a/1auH.

Bnaneer naBbikaMu
buznyecKuX Hccae10BaHuH,
CIOCOOEH Iepe1aBaTh
pe3yNbTaT MPOBEACHHBIX
HICCIIEN0BAaHUN B BUJE
KOHKPETHBIX PEKOMEHIaui
B TEPMUHAX NPEIMETHON
00J1aCTH 3HAHMSL.

IK -3

COTOBHOCTBIO
MPUMEHSITh Ha
[IPaKTUKE
mpodeccruoHaIbHbIe
BHAHUS TCOPUH U
METOJIOB (PH3UUECKUX
CCIIEOBAHUIN

[TK-3.1. IlonuMaeT puszndeckue
OCHOBBI METO/IOB U CPEICTBA
npeobpazoBanus HHGOpMaIUH,
oOMeHa nHpopMmarueit Ha
PacCcTOSHUU C TIOMOILBIO
PaaNO3JIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHIA.

[1K-3.2. Bnageer Mmeroaonoruei
MaTeMaTHUYeCKOIo
MOJIETTUPOBaHUS (PU3UUECKUX
IIPOLIECCOB U 00BEKTOB Ha 0aze
KaK CTaHJapTHBIX MAKEeTOB
aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIICIOBAHUM, TaK B
CaMOCTOSITENIEHO CO3/1aBa€MBbIX
OPUTHHAJBLHBIX MTPOTPaMM.
[TK-3.3. IIpumMeHseT nudpoByr0
TEXHUKY TIPU 00pabOTKe TaHHBIX
pU COOJIIOJIEHUHM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHOM
0€30MacHOCTH.

I1K-3.4. IIpumensiet
COBpeMEHHbIC HH()OPMAIIMOHHBIC
CpeICTBA MU MOJTOTOBKE
JAHHBIX TPU COCTABIICHUH
0030pOB, OTUETOB M Hay4HBIX
nyOIuKanuii.

Bnanets: meToamu
HAX0XJIEeHUsA, 0TOOpa U
00BbeAMHEHNS Pa3IMUHbIX
METOJIOB MPOBEACHUS
(bU3HYECKUX UCCIICIOBAaHUH.
YMeTh: OCMBICIIEHHO
BBIOMpATh HAYIHBIH METOJI
POBEJCHUS (PUINUECKUX
HACCIIEN0BaHUMN.

3HAaTh: CIIOCOOBI
OTIpe/ICIICHUS] BUOB U THUIIOB
npodecCuOHaNbHBIX 3a7a4, a
TaK)Ke METOJIBI UX PEIICHUS
U MIPOBEICHUHN
(bU3HYECKUX UCCIIeIOBAaHUHN




4. CTpyKTypa u coaep:kaHue JucHuNInHbI «KKBaHTOBasi Teopus»
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO01mas TpyA0eMKOCTh IUCHIHUILUINHBI COCTABIISIET D 3a4eTHBIX equHuIlbl, 180 yacos.

Ne Buabi y4eOHoi padorbl, Dopmbl TEKYILIEro
n/m BKJIIOY A CaMOCTOATEIbHYIKOHTPOJISA ycnieBaeMocTH (no
padoTy CTYIeHTOB U TPYA0EeMKOCTbHEOeAAM cemecmpa)
KonTakTHas Camocrtosit | PopmMa NPOMEKYTOYHOM
padora eJbHas padoraarrecTauuu (no cemecmpam)
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1. Jyanuzm apnenud 7| 2 1 1 1 111+
MUKPOMHPA, JTUCKPETHBIC
CBOWMCTBA BOJIH, BOJIHOBBIC
CBOICTBA YaCTUII
2. [TpuHIHIT HEOTPEACTICHHOCTH 7 20 1 1 1 112+
3. [Mpunun cymeprmosutmu, /| 2| 1 1 1 12 +
Ha0JII0JaeMbIE U COCTOSTHHUS
4. Huctwie n cMmemannele 7 2/ 1 1 1 12 +
COCTOSTHHS
5. DBomoiust  cocrosHuii w7 2| 1] 1 1 12 +
(bu3MYECKUX BEIUYNH
6. CooTHOMIEHUS mexnyl 7 20 1 1 1 2|2 +
KJaCCHYECKOH M KBAHTOBOM
MEXaHUKOM
7 [Teopus npeacTaBieHUui 7. 5 21 2 2|2 +
8 O6mue ceoiictea 7| 4 2| 1 1 2|2 +
OJTHOMEPHOTO JIBHOKEHUS]]
rapMOHHYECKOTO
9 [TynHenbHbIH 3 PekT 7 6 1 2 1 2|2 +
10 |KBa3uknaccuueckoe 7 4 2 2 1 2|2 +
JIBIDKEHUE
11 Teopus BO3MVIIICHHI 7 4 2 1 2 2.2 +
12 Teopust MOMEHTa 7 4 2 1 1 2|2 +
13 [IBuxeHue neHTpampHo- /| 3 2| 1 1 22 +
CUMMETPUIHOM T10JIS
14 Coun 7 6 2 2 1 2|2 +
15Mpunnun  toxnectBeHnoctu 7| 3| 2| 1 1 22 +
OJIMHAKOBBIX YaCTHI]
16|PenstuBucTckass  kBaHTOBasy /| 6 2 2 1 2|2 +
MEXaHHKa
17|Atom 7 4 2 2 1 2|2 +




18 [Mepuoanueckas cucremMa 2 1 1 1 2|2 +
heMeHTOB MeHeneena
19 Xumuueckas CBSI3b, 201 1 1 22 +
20 KBanToBanue 3 1 2 2 2|2 +
AIIEKTPOMArHUTHOTO TTOJIS
21|00m1as Teopust MEpexoJI0B 6 2 2 1 12 +
22 BropuuHoe KBAaHTOBaHUE 4, 2/ 2 1 2|2 +
CUCTEMBI C HEOIpPEACICHHBIM
YHCIIOM YaCTHI]
23 Teopust paccessHHS 4 2| 2 2 2|2 +
Kypcosas paboma (npoexm)
OO6mass  TpyHOEMKOCTh, B 68 36| 32 27 85 40 45 [TpomexyTouHas
yacax dopma
3auer
3auer ¢ OLIeHKOMN
DK3aMeH +

4.2. Coapep:xanue TUCUUIIIMHBI

Tema 1. [yanusm sBIACHWA MHUKPOMHpA, JHUCKPETHBIC CBOWCTBA BOJH, BOJHOBBIC
CBOMCTBA YaCTHIL.

OrpaHM4eHHOCTh ~ KJIACCHYECKOH TeopuM U HEOOXOJUMOCTh Iepexofa K KBAHTOBBIM
noustuaM. Onbitel Pesepdopna. Bomuer ne Bpoiinsa. JluckpeTHple CBOMCTBa BOJH W BOJHOBBIC
cBoiicTBa yactull. KopnyckyJsipHO-BOJIHOBOU Jyallu3M.

Tewma 2. IIpuHiun HeonpeeIeHHOCTEH.

HeBO3MOXHOCTh TOJIHOTO ONHMCAHUS COCTOSIHMA (DU3. CHCTEMbl B KBAHTOBOW MeEXaHHKE.
[Tonublit Habop ¢puznueckux BenuyuH. COOTHOUICHHS] HEOIPEEIEHHOCTH.

Tema 3. IlpuHiun cynepno3uiuu, HabaroaeMble U COCTOSTHHUSL.

BepoATHOCTE ~ MECTONOJNOXKEHMs.  YCIOBHE  HOPMHUPOBKM.  [IpuHImMnm  cyneprno3unuu
coctosHus. HaGmonaemble ¥ COCTOSHUS B KBAHTOBOM MEXaHUKE.

Tema 4. UucTble ¥ cMelIaHHbIE COCTOSIHUSL.

BonnoBas ¢ynkius. Marpuia mioTHOCTH CUCTEMBI.

Tema 5. DBostonMsI COCTOIHUN U HUBNYECKUX BEJTUYMH.

Tema 6. COOTHOLIEHUS MEXKY KJIACCUYECKOW U KBAHTOBOW MEXAHUKOM.

Teopembr Dpendecra.

Tewma 7. Teopus npeaCcTaBICHUN.

[Ipencrapnenuss ['eitzenbepra u Illpenunrepa. VYpasHenue [lpeaunrepa. WHTerpasst
nBrkeHus. CTalMOHapHbIE COCTOSTHUS.

Tema 8. OOu1Me cBOKCTBA OJIHOMEPHOTO FAPMOHUYECKOTO OCIIMILISATOPA.

Ocuumidarop 1O Kjacc. M IO KBAaHTOBOM Teopuu. BoiHOBBIE (YHKIMH OCHMIUIATOpA.
Jmarpamma KBaHTOBBIX YPOBHEW M MOTEHUHUAIBHOW 3HEPTHM Il ocuiuisitopa. Hynesast sHeprus
rapMOHUYECKOI0 OCLILIATOPA.

Tema 9. TyHHenbHbIH 3D dexT.

Yactuna B NpsAMOYTrOJIbHOM NOTEHLMANBHOM  siMe. JIBMykeHHMe dYacTHLIbl B IOJIE
«TPSIMOYTOJIBHOM CTYIMEHbKI». TyHHENbHbBIN 3PPEKT.

Tema 10. KBasukiaccuueckoe IBUKEHUE.

BonnoBast ~ ¢yHKuMsS B KBa3uMKIACCUYECKOM  CiIydae. ['pannunble  yciaoBHS B
KBa3zukjaccuueckoMm ciaydae. [IpaBuno kBantoBanusi bopa-3ommepdensna. Kpasuxiaccumueckoe
JBWKEHHE B LEHTPAIbHO- CHMMETPUYHOM IOJIE.

Tema 11. Teopus Bo3MylIEHUH.

Bo3mymienus, He  3aBucAlME€ ~ OT  BpeMeHHM.  Bo3mylieHwus,  3aBUCAIIME  OT
BpeMeHU. Hecranmonapnas teopus Bo3myleHus {upaka. BapuannoHHbIE METOBI.




Tema 12. Teopust MOMEHTA.

Mowment ummnynbca. CoOcTBeHHbIe  3HadeHUsT MoMmeHTa. CoOcTBeHHblE  (QYHKIIMH
MomeHTa. ClI0;KeHre MOMEHTOB.

Tema 13. JIBMokeHHE B ICHTPaJbHOM CHMMETPHYHOM IIOJIC.
JIBmkeHHEe B [EHTpalbHO-cUMMeTpudHOM mosie.  Cdepuueckue BONHBL  J[BrKeHHE
B KYJIOHOBCKOM ITOJIE.

Tema 14. CouH.

CrnuH. Omneparop cnuHa. BomHOBble (yHKIMM 4YacTHII C  TMPOHW3BOJBHBIM  CITMHOM.
OG6patenue Bpemenu u teopeMa Kpamepca.

Tema 15. IIpuHIMIT TOXISCTBEHHOCTH OAWHAKOBBIX YaCTHII.

Cucrembl U3 0JIMHAKOBBIX YacTHll. CHMMETPUYHBIC U AHTUCUMMETPUYHBIE COCTOSIHUA. Bo30HbBI 1
dbepmuonsl. [Tpunnun [aymm.

Tema 16. PenaTuBuCTCKAsS KBAHTOBAS MCXAHHUKA.

VYpaBuenue Kieitna - l[opaena- @doxa. YpaBHenuwe Jlupaka it CBOOOJHON YaCTHUIIBI
Y aHTUYacTulpl. YpaBHeHue [laymnu.

Tema 17. Atom.

AtomHble ypoBHM dSHepruu. CoOCTOSIHME JJIEKTPOHOB B arome. BonopoaornonodHbie
YpOBHU 3HEepruu. TOHKas CTPYKTypa aTOMHBIX YPOBHEH.

Tema 18. Ileproaryeckas cucremMa 31¢MEHTOB MeHieneeBa.

O6mme cBeneHus. OTKpBITHE  MEPUOJUYECKOTO  3akoHa  MeHjeneeBa.  3amoJIHCHHE
cnoeB. [leprnoanyHOCTh CBOMCTB 3JIEMEHTOB.

Tema 19. Xumudeckas CBSI3b, MOJIEKYJIA.

[Tpocreiimue monekynbl. OCHOBHBIE BUJIbI XUMHUYECKOMN CBS3H.

Tema 20. KBaHTOBaHHME YJIEKTPOMArHUTHOTO IIOJISL.

CrnoHTaHHBIE M BBIHYXKJEHHBIE Mepexobl. KBaHToBaHME CBOOOAHOTO 3JIEKTPOMATHUTHOTO
OJIA.

Tema 21. Q0111251 TEOPHS IEPEXOIOB.

Onpenenenrue BepoOSTHOCTEW MepexonoB. 3akoH pacmana, (opma JIHHMM U CKOPOCTH
MepEeX0/I0B TIPH pacrajie U30JUPOBAHHOTO COCTOSHUA. COOTHOIICHHE HEONPEACICHHOCTEH MEXKITY
BPEMEHU KU3HU U IIUPUHON JTuHUU. [IpsiMble 1 mociae10BaTeNbHbIE IEPEXOBI.

Tema 22. BropuyHoe KBAHTOBAHUE CUCTEMBI C HEONIPEACICHHBIM YHUCIOM YAaCTHII.

Bropuunoe kBaHTOBaHMe. Teopusi KBAHTOBBIX TIEPEXOJAOB M  METOJ  BTOPUYHOIO
kBaHToBaHus. Craructuka @epmu - [{upaka u bosze — DitHTeiiHa.

Tema 23. Teopus paccessHUA.

Ceuenue paccesnus. Paccessuue B 60poBckoM mnpubamxeHuu. IloTeHnuanbHoe U pe3oHaHCHOE
paccesinue. PaccesHue npu BBICOKUX YHEPTUAX. MHOTOKaHAIbHOE pacCEesHUE.

Tembl NHUCbMEHHBIX PpaldoOT I NPOBedCHHMs TEKYIIero KOHTPoJsa (3cce, pedeparsl,
KYpCOBbIe padoThI U p.)
Pu3nyeCcKne OCHOBBI KBAHTOBOM TEOPHH.
MareMaTnyeckuii anmnapar KBaHTOBOW TEOPHUH.
WHTerpaiibl 1BUKEHUS.
JIBrKeHne B IEHTPAJIbHOM IOJIE.
Teopus BO3MyILIEHUH 17151 CTALIMOHAPHBIX 3a]1a4.
Hecrannonapssie Bo3mynieHns. KBaHTOBbIE EpEX0/IbI.
Koadduuuents Ditnmreiina. KBanromexannueckoe BeIpaskeHue i K03 duumeHTon
OWHIITENHA.
AMIUTUTYIa U CEUEHHE paccessHUsl B OOPHOBCKOM MPHOIMKECHHH.
VYpaBuenue {upaka. CiuH 4acTull, ONMCBHIBAEMBIX YpaBHEHUEM J{npaka.
Ilepexon ot ypaBHeHus [lupaka k ypaBHeHuro [laymu.
MeTton caMocorinacoBaHHOTO MOJIS.

5. O0pa3zoBaTe/ibHbIE TEXHOJOTHI



No Tema nporpaMMbl JUCHUIITUHBI [IpumeHnsieMbie TEXHOTOTUU
ILII.

1 | Ayanu3m sIBICHUH MHMKpPOMHpPA, JUCKPETHBIC KJIACCUYECKOE TPAJULIMOHHOE;
CBOMCTBA BOJIH, BOJIHOBBIE CBOMCTBa 4aCTHII. JNICKIIMOHHOE 00yUeHne
IIpuHIUIT HEOIIPEIETIEHHOCTEM.

2 [lpunmun  cynepro3unuu,  HaOMOAaeMble U | KJIIACCHMYECKOE TPAJAULIMOHHOE;
coctosHus. [IpMHIMI ~ CyNepHnoO3MLIMM  COCTOSIHMS. | JEKIMOHHOE 00y4eHue, HarjsiHbIe,
UucThie M CMEIIaHHbIE COCTOSHUSL. IPOrpaMMUPOBAaHHBIE

3 OBONIIOLIMSA  COCTOSHUM M (PU3MUYECKUX BEIMYMH. | KJIIACCMYECKOE TPAJAULIMOHHOE;
CooTHoOlIeHNsT MEXIY KIAaCCHYeCKOH M KBaHTOBOH | JEKIIMOHHOE 00ydeHue, BepOanbHbIe
MEXaHUKOH. (aymo)

4 | Teopust mnpexacraBiICHUI. OOmue  CcBOMCTBA | KIACCUYECKOE TPAJIULIMOHHOE;
OJTHOMEPHOTO rapMOHUYECKOTO OCLMJIIATOPA. | JIEKIIMOHHOE 00y4eHue,
TynHenbHbIN 2P PeKT. caMmocTosiTenbHast paboTta

5 | KBa3zuknaccuueckoe aBuxeHue. Teopust BO3SMYIIEHUH. | KIaCCUYECKOE TPAJUIIMOHHOE;
Teopuss MomeHTa. [IBuKeHHME B  LIEHTPAJbHOM | JIEKIIMOHHOE 00y4eHHUE,
CUMMETPUYHOM TOJIE. caMoo0y4yeHHe

6 | Coumn. [lpuHOUI — TOXIECTBEHHOCTH  OJMHAKOBBIX | KIIACCHYECKOE TPAIUIIMOHHOE;
yacTull. PensaTuBucTCKas KBAaHTOBasi MEXAHUKA. JEKIIMOHHOE 00Yy4eHue,

JMCTaHIIMOHHBIE

7 | Atom.  Ilepumoguueckas  cucreMa  3JEMEHTOB | KJIACCHYECKOE TPaJUIIMOHHOE;
Menpeneesa. JEKIIMOHHOE 00y4YeHue,
XuMHUecKas CBsI3b, MOJIEKYJIA. KOMITbIOTEPHOE

IPOrpaMMHUpPOBAHHOE 00yUeHHE

8 KBanToBanue »siexkrpomMarHutHoro mojs. OOmias | KiIaccuuecKkoe TpaJauIIMOHHOE;,

TEOpHsI IEPEXO/IOB. JEKIIMOHHOE 00Yy4eHue,
KOMITBIOTEPHOE
IpOrpaMMHUpPOBAaHHOE 00yUYeHHe

9 | BropuuHoe KBaHTOBAaHUE CHCTEMBI C | KJIaCCUYECKOE TPAIUIIMOHHOE;

HEOIpeIeJICHHBIM YUCIIOM YacTull. Teopus paccesHusl | JEKIMOHHOE 00y4eHue,
KOMITBIOTEPHOE
IpOrpaMMHUpPOBAaHHOE 00yUYeHHe

6.1. Il1an camocTOsATEILHOM PadOTHI CTYICHTOB

Jnis monmydeHus TIyOOKMX W MPOYHBIX 3HAHWH, TBEPIBIX HABBIKOB M YMEHHH, HEOOXOIMMa
cucTeMaTHyecKasl caMoCTOsITeIbHas padoTa CTyIeHTa.

B paboueit mnporpamme TpeaycCMOTpEHA CaMOCTOATENbHas paboTa st TPOopabOTKH
JIEKIIMOHHOTO (TEOPETHYECKOr0) MaTepuaya Mpu MOArOTOBKE K KOHTPOJIBHBIM MEPONpPHUSATHAM (B
YAaCTHOCTH K TECTUPOBAHHIO)

6.2. MeToauyeckune yKa3aHusi 10 OPraHU3aliHl CAMOCTOSATEIbHOI padoThI CTY1eHTOB
[lenbto camMOCTOATENBHOW PAOOTHI SIBISIETCS CaMOCTOSITENIbHOE NMPUOOPETEeHHE HOBBIE 3HAHUN U

BbIpa0OTKa CIOCOOHOCTH K TOCTOSHHOMY CaMOOOYYEHHI0 U CaMOCOBEPIIEHCTBOBAHHMIO B
MpoeCCHOHAIBHON U COMAIBHO-00IIIECTBEHHBIX cdepax AesTeTbHOCTH.

CamocrosiTenbHas yueOHasi paboTa mpecTaBiieHa TakKuMu (popmaMu y4eOHOTO mporiecca, Kak
JeKIMsI, CeMHUHAp, MPAKTUYECKWE M J1a0OpaTOpHbIC 3aHATHS, SKCKYPCHH, MOATOTOBKA K HHM.
CTy,Z[GHT JOJIKCH YMCTb BCCTU KPATKUC 3allMCH JICKL[I/II\/'I, COCTaBJIAATh KOHCIICKTHI, I1JIaHbI U TC3UCHI
BBICTYIIJICHUH, TOAOUPATH IUTEPATypy H T.J.



Hayunas camocTosTenpHas paboTa CTyeHTa 3aK/IF0UAeTCs B €r0 yU4acTUU B paboTe KPYKKOB
Ha Kadeapax, B Hay4YHBIX KOH(EPEHIUSAX PAa3HOTO YPOBHS, a TAaKKE€ B HANTMCAHUH KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUILTIOMHBIX paboT) padoT.

CamocrosiTeibHasi padoTa CTY/A€HTOB BKJIIOUYAET CJIeAyI0lHe KOMIOHEHTBI:

NoNe Koxn-Bo dopma
HaumenoBanue paboThl
n/n 4acoB KOHTPOJISL
[TpopaboTka JIEKIIHOHHOTO
1 bop 28 OK3aMeH
Marepuaia
5 [ToaroroBka K MpakTUYECKUM 08 PaGota y nocku; KOHTPOJIbHEIE,
3aHATUSIM CaMOCTOSITeNIbHBIE PAOOTHI.
3 [ToaroroBka k J1a00paTOpPHBIM 29 Jlomyck K Kaxk101 J1abopaTopHOM
paboram paboTe U 3aluTa OTYETA.

6.3. Martepuanbl AJsi NPOBeJeHUS] TEKYIero M IPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM
CTYEeHTOB

MaTepI/IaJ'ILI IJIL MIPOBEACHUA TCEKYLICI'O KOHTPOJIA 3HAaHUH H HpOMe)KYTOqHOfI aTTeCcTalun
COCTaBJIAIOT OTIIGJIBHLIﬁ JOKYMCHT — CDOHI[ ONCHOYHBIX CPCACTB IO AUCHHUIIIIMHE «KBanroBas
TCOPUA.

TecToBble 3a1aHu.

1.Haiitn YPOBHU DHEpPruu B OIHOMEPHOM CUMMETPUYHOU MOTCHIUAJIbHOU
AMe:.

2.Haiitn BEPOATHOCTD OTpakKCHHUSI YaCTHLIbI pu IIPOXOXKIECHUN Haj
OJIHOMEPHBIM

noTeHIMAIbHBIM OapbepoM  npu IXI [J @ (sHeprus yacTuibl OoJiblie BBICOTHI Oapbepa).

3.Haiitu ypoBHU 3HEPruu U BEKTOpa COCTOSIHUS OJHOMEPHOI'O0 FapMOHUYECKOTO OCLMIIISTOPA
B [IOCTOSIHHOM BHEIIIHEM IIOJIE.

4. Haiitu uddepeHuInaIbHOEe CEYEHHE YIPYTroro paccesHus o- YacTULBl HAa O- YacTHIE
(B

CHCTEME IIEHTpa Macc).

5.B BKb- npuOnmxeHun HaWTH YpOBHM SHEPrMM YacTHIIBI Macchl M B IMOTEHLUUAIBHOM
noJe

BUJA.

6.B BKb- mnpubmmkeHnn HaWTH 3aBUCUMOCTh TOKa XOJIOJHOM OMHCCHHU DJIEKTPOHOB

MTOBEPXHOCTU METAJUIA OT MPHIJIOKEHHOTO 3JIEKTPUYECKOTO MTOJISL.

7.Haiitn S-ypoBHu JHEpruu B chepryecku- CUMMETPUYHOMN AMe:

8.Haiitu S- ypoBHU 3Hepruu B chepruueckoit 000I0uKe

9.HaifTu BeposATHOCTb MpeObIBaHUS OHIEKTPOHA B KJIACCHYECKHM 3allpelieHHON obiacTtu
JUIS

BOJIOPOJIONIOI00HOTO aTOMa B OCHOBHOM COCTOSIHHH.

10.HaiiTu pacuieruieHne ypoBHEH SHEpTUU aToOMa BOJIOpOia B OJTHOPOTHOM MarHUTHOM mojie H

11.PaccunraTh  paciiernjieHWe  ypoBHS  aromMa  Bojopoga ¢ n=2 B ciaboMm
OTHOPOJAHOM

AIIEKTPUYECKOM II0JIE.

12.ITycTp TaMUIBTOHMAH 3aBUCHUT OT A Kak oT mnapamerpa u Iloka3arh, YTO TUIst
HOPMUPOBAaHHBIX Ha eauHULy BekropoB  [JUJUJ [J uMeer MeCTO COOTHOLIEHHE



13.0npenenuTs COOTHOLIEHWE HWHTEHCUBHOCTH IATEH Ha »d3KkpaHe B onbiTe lltepna -
I'epnaxa,

€CJIW  MarHUTHOE  II0JIE  OPUEHTUPOBAHO MO OCHM Z, a CIHHBl  DJIEKTPOHOB
NaJaloulero IMy4ka OpUeHTHPOBaHbI O] yrioM O K ocH Z.

14.Iloka3aTp, 4YTO ecnau omepatop A- ckajusip, TO  T.6. €ro MaTPUYHBIE 3JIEMEHTHI
nuaro”HanbHo 1o J 1 M u He 3aBuciTt ot M.

15./IBe 4acTHLIbI CO CIMHOM > HaxOAATCS B CIEAYIOIIEM COCTOSHUM: CIIMH IE€pBOM
HarpasJeH

BJOJb OCH Z, a CIMH BTOPOH HaIlpaBi€H BJOJIb OCH, COCTaBJISAOUIEN yroi ® ¢ ocbio
Z. Haiitu BeposTHOCTH OOHApyXMTh YacTUIbl B CHUHIJIETHOM M TPUIUIETHOM COCTOSIHUAX IO
[IOJIHOMY CIIUHY.

16./IByxypoBHeBass cucrema ¢ cocTossHMsAMH 1, 2, sHepruum KoTopbIx ectb [J[11,
a0z,

[OJBEpraercss JEHCTBMIO HE 3aBHCALIEro OT BpeMeHd Bo3MyiueHus W. Beruucnutsb
BEPOSITHOCTh OOHAPY)XKUTh TO WJIM HHOE COCTOSHHE B MOMEHT BpPEMEHH t, €CIM B MOMEHT
BpeMeHHu t=0 cucTema HaxoJui1ach B OCHOBHOM COCTOSIHHH.

17.011eHUTh MOJIHYIO SHEPTHIO MOHU3ALMK aTOMa B paMkax Mojenn Tomaca — @epmu.

18.Pa3ioxuth NIEKTPOHHYIO KOHHryparuo (NP) Ha TEPMBL.

19.B OOpHOBCKOM TUpPHUONMKEHUH BBIUYUCIUTh IU(p(depeHnrnanbHOoe H  TOJHOE CeueHHe
paccesHus

Ha noreHuuane FOxasel V

20.B OGOpHOBCKOM MpUONMKEHUM HAWTH aMIDIMTyRy U AdddepeHIranbHoe CceueHHe
YIpYyroro

paccesHUs ~ 3apsDKEHHOW ~ OECCIMHOBOM — 4YacTHIBI  Ha  chepHuecKU-CHMMETPUYHOM
JIOKAIM30BAHHOM pacupenenenuu 3apsga [,

21.BplYMCINTh aMIUIMTYZY YIPYTOro paccesiHWs MeJUIEHHOM YacTUIbl Ha MOTEHLUAIbHOU
aMe

22.0npenenuTs MOJIHOE CEYEHHE YIPYroro paccesiHus HEeMpoHUIaeMol cdepoil paauyca a
s

MeJIJICHHBIX YacTHIl, Ae-OpoiieBckas JyIMHA BOJIHBI KoTopelx [ [J[] a.

23.Haititu nuddepeHunanbHOe CEYEHHWE YIPYroro paccesHUsl 0O- YacTUIbl Ha O- YacTULEe
(B

CHCTEME IIEHTpa Macc).

24.Yka3aTb, MEXIYy KaKMMU YpPOBHSAMHU 3apsDKEHHOTO C(EepUuecKoro rapMOHHYECKOTO
OCLUMJUISITOPa  BO3MOYKHBI ~ 3JIEKTPOMAarHUTHBIE MEPEXOAbl B  JUIOJIBHOM  MPUOIMKEHUH.
Bbluuciute  BpeMs  JKM3HHM  [IEPBOrO  BO30Y)XKJIEHHOTO COCTOSHUS OCHWIISATOpPa B 3TOM
NpUOIMKEHUH.

Bonpock! 1J151 MOATOTOBKYU K IK3aMeHY.
1.0rpaHnueHHOCTb KJIACCHUECKON TEOPHH U HEOOXOIMMOCTh Iepexo/ia K KBaHTOBBIM
SIBIICHUSIM.

2.Ilonstue o Teopun bopa.

3.I'mmore3sl [1manka, DitHIITEHA.

4.Bosnnsl ne bpoiins.

5.KopnycCkynsipHO-BOJTHOBOM JTyaJIM3M.

6.IIpyHIMI HEONPENEIEHHOCTH.

7.BepOoATHOCTH MECTONOJIOKEHUS. Y CIIOBUE HOPMHUPOBKH.
8. ITpunnun cynepno3unmu. Habmo1aembie U COCTOSTHUSL.
9.YucThle 1 CMEUIEHHBIE COCTOSTHUS.

10.9Bomtonus cOCTOSTHUNM M (PU3MUECKUX BEJIUYHH.
11.Teopemsr DpeHndecra.

12.IIpencrasnenus [eitzendepra u Llpeaunrepa.
13.YpaBuenue peaunrepa.



14 NuTerpaiibl ABUKECHUSL.

15.CraurioHapHbIE€ COCTOSHHUSL.

16.OcumnsaTop No KJIacCUYECKON U KBAaHTOBOM TEOPHH.

17.BonHoBBIE PYHKITUN OCHIILISATOPA.

18.Yactuiia B npAMOYTOJIbHON NOTEHIIMAILHOM sIME.

19./IBu>keHre YacTUIIbI B TI0JI€ MPSIMOYTOJIBHON CTYIIEHbKH.
20.TynnenbHbIH 3hDeKT.

21.BonHoBas pyHKIHS B KBA3UKIACCHYECKOM ClTydae.

22.ITpaBuno kBanToBanus bopa-3ommepdenpaa.
23.KBa3ukiIaccHueCcKOe IBUKEHUE B LICHTPAIIbHO-CUMMETPUYHOM TIOJIE.
24 .Bo3my1ienusi, He 3aBUCAILIME OT BpeMeHHU. Bo3MyIieHus1, 3aBUCSIIINE OT BPEMEHHU.
25.HecrauunonapHas Teopusi Bo3mylieHus upaka.

26.Teopust MOMEHTA.

27.JIBrKeHne B LIEHTPAIbHO — CHMMETPUYHOM MOJIE.

28.Cdepuueckue BOIHBI.

29./1BuKeHre B KyJIOHOBCKOM TIOJIE.

30.Cnun. OnepaTop crnuHa.

31.BoaHOBBIE CBOMCTBA C MPOU3BOJIBHBIM CIIMHOM.

32.I1puHIUTT TOKIECTBEHHOCTH OJAMHAKOBBIX YaCTHII.

33.Vpasuenue Kieiina-I'opnona-®doka.

34.Ypasuenue [upaxa ajist CBOOOAHOM YACTHUIBI U AHTUYACTHUIIBI.
35.YpaBuenue Ilaynu.

36.Atom.

37 Ilepuonuueckas cucteMa 3JeMeHTOB MeHieneeBa.

38.XuMuueckas CBsi3b, MOJICKYJIA.

39.KBaHTOBaHUE HJIEKTPOMArHUTHOTO MOJIA.

40.0OmnpeneneHue BEpOSITHOCTEH MEPEX0I0B. 3aKOH pacnazia, popmMa JMHUU U CKOPOCTH
MEePEXOI0B MPH pacnaje N30JIMPOBAHHOTO COCTOSIHUSI.

41 .Ilpsimble U mocIe10BaTENIbHbIE IEPEXOIBI.

42.BTOpryHOE KBAHTOBAHUE CUCTEMBI C HEOTIPEAEIEHHBIM YHUCIOM YaCTHLL.
43.PaccessHue B 00OpHOBCKOM IPUOIMKEHUH.

44 TloTeHIMAIBbHOE U PE30HAHCHOE PACCESHHUE.

7. yqeﬁno-MeTonnqecxoe N MAaTEPUAJTBbHO-TEXHUIECCKOC obecneyeHue AUCHUIIINHBI

7.1. YueOHas JuTeparypa:

OcHoBHas:

1. Boansl MaTepuu U KBaHTOBas MexaHuka. 4-e uzm. 2010.

2. Jlanpay JI. JI. Jludpmmi E. M. «KBantoBas mexanuka» uza-e 6, M.: ®U3-MATIIUT,

2004

3. K. Koon — Taunynncu, b. Jny, @ Jlanos. «KBantoBas wmexanuka». T. 1.

ExarepunOypr, 2000.

4. bapanosckuit B. U. «KBantoBast Mexanuka u kBantoBast xumusi». 2008.

5. KgsantoBas mexanuka (Stanford Universiti «Moderdn Phusics: Quantum Mechanicsy,

Stanford, 2008

6. KsaurtoBas mexanuka 4e uzg —e M.:2010

7. KsanroBas mexanuka. Teopus noisis. b. H. Poqumos 2012-12-26

8. ®anees JI. /1. SIky6oBckuii O. A. «JIekuu 1o KBaHTOBOH MEXaHUKE».

JlonmotHUTEIbHAS

1. bowm JI. «KBanToBas Teopus», M., Hayka, 1965.

2. boym A. «KBaHTOBas MexaHMKa: OCHOBBI U MPHIIOKEHUs», M., Mup, 1990.

3. Tompaman WM. W., KpuuenkoB B. JI. «COopHMK 3agad 1O KBAaHTOBOW MEXaHHKE),
M.,



I'ocrexuszmar. 1957.

4. Omorre 3. «3aaun 1Mo KBAaHTOBOM MexaHuke» TT. 1, 2., M., Mup, 1974.

5. Tepnos
u
Makpockonuyeckue 3¢ppexTs», M., U31. M. V., 1993.

n. M. Kyxosckuii B. Y,

bopucos

A. B. «KsauroBag wMexaHUKa

6. bnoxunues /[. Y. «OcHOBBI KBaHTOBOM MexaHUKW» M., Hayka,1983.

7. JaBwioB A. C. «KBantoBas mexanuka» M., Hayka 1973.

8. Emrotun I1. B., KpuBuenkoB B. /. «KBanToBas mexanuka c 3agadamu» M., Hayka, 1976.

9. Jlanmay JI. 1., Jludmmun E. M, «KBantoBas mexanuka», M., Hayka, 1989.

10. CokomnoB A. A., TepunoB U. M., Kykosckuii B.Y. «KBantoBas mexanuka», M., Hayka, 1979.
11. l'amukuit B. M., Kapnakos b. M., Koran B. U., «3agaun mo KBaHTOBOW MEXaHHKE»

M.,
Hayxa, 1972.

Momnorpaguyeckas:
1. Beiinb I'. « Teopus rpymnm 1 KBaHTOBasi MEXaHUKA»

M., Mup, 1997r.

2. Hupax I1. A. M. «IIpuHimmne! KBaHTOBOW MexaHUKU» M., Mup, 1978r
3. Tlaynu B. « Ilpunuumnsl BoaHOBOM Mexanuku» M., ['octexusnar, 1948r.

7.2 NHTepHET-pecypcehl

Ha3Banue pecypca

Cebuika/nocryn

OnekTpoHHas Oubnmoreka oHnaH «EmxmHOE OKHO K
00pa30BaTEeLHBIM PEeCypcam»

http://window.edu.ru

«O6pazoBaTenbHbIi pecypc Poccun»

http://school-collection.edu.ru

®DenepalbHbIil 00pa30BaTENbHBIN MOPTAN: YUPEKICHHUS,
nporpammsl, cranaapTsl, BY3b1, Tectol EI'D, THA

http://www.edu.ru

®denepanbHbIN LIEHTP MH(OPMaLMOHHO-

obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Pycckas BupTyanpHas Oubanoreka

http://rvb.ru

ExenenenbHuk Hayku u oOpasoBanust HOra Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas anexkrponnast 6ubnnorexa «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

OJIEeKTPOHHO-CIIPABOYHAsL CUCTEMAa JOKYMEHTOB B cepe
oOpazoBanus «Hpopmmo»

http://www.informio.ru

HNHdopmaninoHHO-TIpaBoOBast
TUTFOC

cucreMma <(KOHch'ILTaHT-

CereBast Bepcusi, JOCTYIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Nurl’'y

OneKTpoHHO-0nbMoTeyHas cucrema «fOpait

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieyeHue

1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

2. Microsoft Windows server 2003, 2008, 2012, 2016

3. Microsoft Office 2007, 2010, 2016
4. AntuBupychHoe I10 Kaspersky endpoint security
5. CrmpaBouHo-nipaBoBas cucreMa “KoHcCynbTaHT”


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. Iaket npuknamaeix nporpamm Microsoft Office 2003 Professional.
8. [IporpammubIii poAyKT «AHTHUBUPYC Kacniepckoroy.

9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusbiii npoaykt MATLAB 6.

8. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue TN CIUTLTHHbI

Y4yeOHast ayauTopHsi JJisi MPOBEICHUS 3aHITHHA JIEKIIMOHHOTO THWIIA, 3aHATUA CEMHUHAPCKOTO

tuna (Ja00paTOpHBIX H(WUIM) MPAKTHUYECKHUX), TPYMIOBBIX U HHIUBUAYAIbHBIX KOHCYJbTAIH,

TEKYIIETO KOHTPOJIA U HpOMe)I(YTO‘IHOﬁ arrecraguu.

VYuebHas ayauTopus IS JIEKIIHOHHBIX
3ansatuit (Ne 117) 386132, PU, r.Hazpans,
['amyp3ueBcKuit OKpYT, yiI.
Maructpanbnas, 39a, Kopriyc 3E

Cron ana mpenomaBatenst - 1 mrT. (COCTOUT U3 2-X
CEeKIIMi); CcTyn sl mipenoaasaresns -1 mT.; mocka - 1
mt.; TpuOyHa-1 mwT, cton - 28 wT.; ckaMbsA-56 T

Y4eOHass aymauTopus JUISI CEMHHAPCKUX
sanstuil (Nell5) 386132, PU, r.Haspaub,
l'amyp3ueBckuit OKPYT, YIL.
Maructpanbnas, 39a, Kopnyc 3E

Cron mns mnpemnomaBarens - | 1T, CTyn JUIs
npenoaaBarens -1 mr.; qocka - 1 mt.; crox - 10 mr.;
ckaMba-20 mrr. YueOHbIE TOCOOMS 10 IUCIUIUIMHAM.
TecThl pyOCKHOTO, UTOTOBOTO KOHTPOJIS, HATJISIHbIC
noco6us, YMK 1o gucouminaam




Pabouas nporpamMmma  AOUCHHUILIMHBI «KBaHToBas TCOpUs» COCTaBJICHA B COOTBCTCTBUH C

tpeboBanusiMu PI'OC BO mno nampasnenuto moxarotoBku 03.03.02 dusuka, yTBEp:KICHHOTO

npuka3zoM MuHHCTepcTBa 00pa3oBaHust U Hayku Poccuiickoit deneparuun ot « 07 » aBrycra 2020
r. Ne 981.

[Tporpammy coctaBui: K.-M.H., fonieHT Kadeapsl «Pusuka» Topmxoesa 3.C.

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl «Pu3nka»

[Tpotokon Ne 10 ot «20» urons 2023 roga

[Iporpamma o006peHa Y4eOHO-METOAMYECKUM COBETOM (PU3UKO-MAaTeMaTH4eCKOro (haKyIbTeTa
[Tpotokon Ne 10 ot «23» utons 2023 rona

[Tpencenarens Y4eOHO-METOIMIESCKOTO COBETa (PaKyIbTeTa /HamerueBa M. A.




CBeleHusi 0 nepeyTBeP:KIeHNH MPOrPaMMbI HA O4YepeTHON y4eOHbIH roJl U perucTpanun
M3MEHeHHnH

VueOHsblit Pemenue Buecennble n3MeHeHus Ilonnucek 3as.

roj Kadeapb Kadeapou
(Ne mporokoa, 1ata)




