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1. Ilenu ocBOeHMS IMCHUIIHHBI

- @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 (PU3NYECKOH MpUpOJe 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

HaOIroaeMbIX (PU3MYECKUX SBJICHUMM M NPUOOPECTH HABBIKM 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.

CBs3b JAUCITUITIINHBI «KBaHTOBAA TCOpHA» CO CMCIKHBIMU NUCHUIITIMHAMHA U CPOKH UX U3YUCHU

Kon CMexHbIe TUCIUTITHHEI Cemectp
JUCLUTUIMHBI

b1.B.09 TepmonuHamuka 6,7

b1.B.10 Crart. ¢puzuka 7

3. Pe3yabTaThl 0cBOEHHS TUCHUILTUHBI «KBaHTOBasi Teopushy
[Iporiecc wm3yueHus AMCHMIUIMHBI HAMpaBlieH Ha (POPMUpOBAHUE DIEMEHTOB CIIEIYIOIINX
koMmreteHuit B coorBerctBrM ¢ ®I'OC BO 1o nanHOMy HanmpaBJIeHUIO:

KOI[ HanmenoBanue I/IHIII/IKaTOp JOCTHUXCHUA B PE3YIbTATC OCBOCHUA
KOMIICTCH- KOMIICTCHIINHU KOMIICTCHIINU JUCHUITIINHBI O6y‘-laIOHIPII>iC§I
§8050%0 (3axpenniennuvlil 3a OUCYUNIUHOL) JOJIZKEH
YK-6 VK-6. Criocoben YK-6.1.1. 3HaeT OCHOBHBIC IPUEMBI|  3HATH: AHann3upoBath

YIIpaBJIATE CBOUM 3¢ $EeKTUBHOTO yNIPaBICHUS
BpEMEHEM, BBICTPaNBaTh

1 peamn30BLIBATE
TPAaEKTOPHIO
CaMOpPa3BHUTH: HA OCHOBE
[PUHLUIIOB 06pasoBaHys| HA POTAKCHUH BCEH JKU3HH

B TEUEHUE BCEN KU3HUA VK-6.2.1.

COOCTBEHHBIM BPEMCHEM, OCHOBHBLIC
MCETOJUKH CAMOKOHTPOJIA,
CaMOpPa3BUTUsA U CaMOO6p330BaHI/I$I

Ymeet 3phEKTUBHO TUTAHUPOBATE U
KOHTPOJIMPOBATh COOCTBEHHOE
BpEMsI; UCTIONIb30BATh METOIbI
CaMOPETYJISALNH, CAMOPA3BUTHS U
camMo00y4eHus

3ajady, BbLIENAA ee 0a30BbIe
COCTaBIISIIONIHE

YMetb: OcylecTBISITh TOUCK|
WHpOpPMaUK Ui PELICHUs
[TOCTaBJIECHHON 3a1a4u 10|
Pa3IMYHBIM THIIaM 3aIpOCOB

Bmamers: Ilpm oOpaboTke
WHPOpPMALUK OTAMYAET (aKThl
OT MHEHMH, WHTEpIpeTaLnH,
OIICHOK, dhopmupyeT
COOCTBEHHBIE MHEHUS u




YK-6.3.1.

Banageer meronmamu yrpaBlieHUsS
COOCTBEHHBIM BpEMEHEM;
TEXHOJIOTHSIMH TTPHOOPETEHHUS,
WCTIOJIb30BaHMs 1 OOHOBJICHUS
COIMOKYJIbTYPHBIX 1
podeCCHOHANTLHBIX 3HAHHMA,
YMEHHH U HABBIKOB; METOTUKAMU
CaMOpa3BUTHUS ¥ CaMOOOPa30BaHUS
B TEUEHHUE BCEH JKU3HU

CYXXIEHHSI, apTyMEHTUPYET CBOH
BBIBOJIBI M TOUKY 3PEHUS

IIK -6 Cri0COOHOCTH

licciIeJOBaHUI

MPUMEHSTH Ha TIPAKTHKE
npodeccrnoHaTbHBIC
BHAHWS, TCOPHH U

METOJIbI (PH3NICCKUX

[1K-6.1. Bnageet puszndyeckumu u
MaTeMaTHYECKUMH METOIaMU
00paboTKU U aHANTH3a
nH(pOpMaIuu B 001aCTH
OCHOBHBIX paz/iesioB (PU3UKU
[1K-6.2 3HaeT TeopeTudeckue
OCHOBHBIE MTOHSTHS, 3aKOHBI U
MO/JIENTK OCHOBHBIX Pa3JIeIIOB
¢buznkn

I1K-6.3. YMeeT moHMMAaTh, U3J1araTh
Y KPUTHYECKH aHAJIM3UPOBATh
¢du3nuecKyo HHPOPMAIHIO.
ITonb30BaTHCS TEOPETUUECKUMU
OCHOBAaMH, OCHOBHBIMH ITOHSATHSIMU,
3aKOHAMH M MOJEISIMU (U3HKH

Bnaners: MmeTomamu
HAXO0XJICHUs, 0TOOpa U
00BbETMHEHUS Pa3INYHBIX
METOJIOB MPOBEACHUS
(bU3UYECKUX HCCIICIOBAaHUH.
YMeTh: OCMBICICHHO
BbIOMpATh HAYYHBIN METOL
MPOBEICHHS (PU3HUCCKUX
HCCJICIOBaHUM.

3HaTh: CIOCOOBI
OTIpe/IeIICHUs] BUIOB U TUIIOB
podeCCHOHANIBHBIX 3a/1a4, a
TaK)Ke METOIBI UX PEIICHUS
IIPU TIPOBEICHUH

(UBHYECKUX HCCIICTOBAHUI

4. CTpykTypa U coJep:kaHue TUCHUILINHBI «KBaHTOBasi Teopus)
4.1. CTpyKTYypa JTUCHUNIHHBI (MOIYJIA)
OO6mas TpyA0eMKOCTh AUCHHUILIMHBI COCTABIISIET D 3a4eTHBIX equHuIlbl, 180 yacos.

Ne Buabi y4eOHoi padorbl, Dopmbl TeKYILIero
n/n BKJIIOYasA CaMOCTOSITEILHYIOKOHTPOJISL yCIieBaeMocCTH (1o
padoTy CTYIeHTOB U TPYA0EeMKOCTbHEOeAAM cemecmpa)
KonTakTHas Camocrtosit | PopmMa NpoOMEKYTOYHOM
pabora eJIbHAsI paGoTaaTTecTaluu (no cemecmpam)
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1. dyanmusm ABNCHUN 7 1 2 1 111+
MHKPOMHPA, JIUCKPETHBIE
CBOICTBAa BOJIH, BOJHOBEIC
CBOMCTBA YaCTHUIL
2. [MpuHIMI HEOTPEACTIEHHOCTH 4 1 4 1 1|12 |+




3. [Mpunimn cymeprozutmu, 7| 2| 1 2 1 12 +
HaOJII0OJaeMbIE€ U COCTOSIHUS
4. Yucteie u cMmemanuele 7 2/ 1 1 1 12 +
COCTOSIHHS
5. DBomorus  cocrosHm 0w /| 2 1 1 1 12 +
(hU3UYECKUX BEITMYUH
6. |CooTHOIIIEHHS Mexnay [ 2] 1 2 1 2|2 +
KJIaCCUYECKOM W KBaHTOBOM
MEXaHUKOU
7 [Teopwst mpeacTaBiIeHUN 7 5 2 2 2 2|2 +
8 |O0mue cBorictBal 7| 4] 2| 2 1 2|2 +
OJTHOMEPHOTO JIBHOKCHUS
rapMOHHYECKOTO
9 [TynuenbHbIH 3 dekT 7 6 1 2 1 2 |2 +
10 KBa3ukiaaccu4ecKkoe 7 4 2 2 1 2|2 +
JIBHDKCHUE
11 Teopus Bo3MVIIICHHI 74 2 2 2 212 +
12 Teopust MOMEHTa 7 4 2 2 1 2|2 +
13/IBmxeHue HneHTpanpHo- 7 3 2| 2 1 2|2 +
CUMMETPUIHOM T10JIS
14|Criun 7 6 2 2 1 2|2 +
15Mpunnun  toxnmectBeHHoctn 7| 3| 2| 2 1 2|2 +
OJIMHAKOBBIX YaCTHI]
16|PenstuBucTckass  kBaHtoBass /| 6| 2 2 1 2|2 +
MEXaHHKa
17 Atom 7 4 2 2 1 2|2 +
18 [Mepuoamueckas cuctema 7| 2 1 4 1 2|2 +
AIIeMEHTOB MeH ieneeBa
19 Xumunueckas cBs3p, [ 2| 1 2 1 2|2 +
20 KBanToBaHue 7 3 1 2 2 2|2 +
AIIEKTPOMArHUTHOTO TTOJIS
21 O0u1as TeopHst EPEX0JI0B 7 6 2 2 1 1|2 +
22 BropuuHoe KBaHTOBaHue, /| 4/ 2| 2 1 2|2 +
CUCTEMBI C HEOIpPeIeIICHHBIM
YUCJIOM YaCTHII
23 Teopus paccesHUs 7 4 2 2 2 2|2 +
Kypcosas paboma (npoexm)
O6mass  Tpymoemkocth, B 1) 68 36| 48 27 85 40 45 [TpomexxyTouHasi
Jacax 80 dopma
3auer
3adeT ¢ OneHKoMH
DK3aMeH
4.2. Conep:xaHue TMCUMILINHBI
Tema 1. [Jlyanu3M SBICHHNA MHKPOMHpPA, JHCKPETHEIC CBOMCTBA  BOJIH, BOJHOBBIC

CBOMCTBA YaCTHIL.

Orpann4eHHOCTh  KJIACCUYECKOU
noasTusiM. OnbiTel Pesepdopna. Bomuer ne bpoiinsa. JluckpeTHple CBOWCTBa BOJH M BOJIHOBBIC

TEOPUM U  HEOOXOAUMOCTH

cBoiicTBa yactull. KopmycKyasipHO-BOJHOBOW Ayalnu3M.
Tewma 2. [IpuHnun HeonpeneaeHHOCTEM.

nepexoaa

K KBaHTOBBIM



HeB03MOXHOCTh TMOJHOTO OMHCAHHS COCTOSHUS (U3. CHUCTEMBI B KBAaHTOBOW MEXaHHKE.
[Tonab1ir HabOp Pusnueckux BenuuuH. COOTHOIIEHUS HEONPEICTECHHOCTH.

Tewma 3. [IpuHIKI CynepHO3UIIUU, HAOII01aeMbIC U COCTOSIHHMSL.

BeposTHOCTP ~ MECTOIONOXKEHUA.  YCIOBHE  HOPMHUPOBKHM. [lpuHuum  cyneprno3unuu
cocrosausi. Habmonaemble U COCTOSIHMSI B KBAHTOBOM MEXaHUKE.

Tema 4. YUncTble ¥ CMEIIAHHBIC COCTOSHMUSL.

BonnoBas pynkuus. Matpuiia TNIOTHOCTH CHCTEMBI.

Tema 5. DBOJIIOIHUS COCTOSIHUN M (DU3HYECKUX BEJIUYHUH.

Tema 6. COOTHOIICHUS] MEKITY KJIACCUYECKOW U KBAHTOBOM MEXaHUKOM.

Teopembl Dpendecra.

Tema 7. Teopus npeacTaBIcHUN.

IIpencraBnenus I'eitsenbepra u Ilpeaunrepa. VYpasuenue Ilpenunrepa. HWHTerpansl
nBikeHusi. CTalluOHApHBIE COCTOSIHUS.

Tema 8. OO1Me CBONCTBA OJITHOMEPHOTO TAPMOHUYECKOTO OCIIUIUIATOPA.

OcuWwisiTop MO KJIacC. M 10 KBAHTOBOM Teopuu. BosHOBBIE (YHKIIUK OCHUILISATOpA.
Jnarpamma KBaHTOBBIX YPOBHEU M MOTEHUUAIBHOU 3HEPTUM s ocuuiuisitopa. HyneBast sneprus
TapMOHUYECKOTO OCIUIIISITOPA.

Tema 9. TyHHenbHBIN 3 deKT.

Yactuna B  OpsAMOYrOJIBHOM INOTEHUMAIbHOM  sMe. JIBMKEHME dYacTULbl B IIOJIE
«TPSMOYTOJILHOM CTYMEeHbKI». TyHHENbHbBIN 3PPEKT.

Tema 10. KBa3zukiaccuueckoe IBHKEHHE.

Bonnosas byHKIMS B KBa3UKIACCUYECKOM  CiIydae. I'pannynble  ycnoBus B
KBa3ukKiaccuueckoM ciyvae. [IpaBwio kBanTtoBanusi bopa-3ommepdensaa. Kasukiaccuyeckoe
JBUKEHHE B LIEHTPaAJIbHO- CHMMETPUYHOM IOJIE.

Tewma 11. Teopus BO3MYIIIEHUN.

Bo3mymienus, He  3aBUCAIIME ~ OT  BPEMEHH. Bosmymienus,  3aBucsAumme 0T
BpeMeHHn. Hecranmonapsas teopus Bo3myueHus /{upaka. BapuannoHHble METOBI.

Tewma 12. Teopus MOMEHTA.

Moment umnynbca.  CoOcTBeHHble  3HaueHHs: MoMeHTa. CoOCTBEHHbIE — (PYHKIMH
MomeHTa. C0keHre MOMEHTOB.

Tewma 13. JIBuxkeHUE B IIEHTPAIHLHOM CUMMETPUYHOM TIOJIE.

JIBukeHne B LEHTpalbHO-cuMMeTpuuHOM Tmone. Cdepuueckue BONHBL  J[BKeHHE
B KYJIOHOBCKOM TIOJIE.

Tema 14. CrouH.

Croun. Omneparop cnuHa. BomHoBble (yHKIMM dYacTUIl C  TMPOW3BOJBHBIM  CITMHOM.
OO6pamienue Bpemenu u Teopema Kpamepca.

Tema 15. IIpuHIAI TOXKIECTBEHHOCTH OJNHAKOBLIX YaCTHIL.

Cucrembl U3 0IMHAKOBBIX YacTHl]. CHMMETPUYHBIE U AHTUCUMMETPUYHBIE COCTOSIHUS. B030HBI U
dbepmuonsl. [Tpunuun [Naymu.

Tewma 16. PensTuBrucTCKas KBAHTOBas MEXaHUKA.

VpaBuenne Kuneitna - Topnena- ®oxa. YpaBHenwme Jlupaka st CBOOOJHOW YaCTHUIIBI
Y aHTHYacTULbI. YpaBHeHue [laymnu.

Tema 17. ATom.

AtomHble ypoBHH dHepruu. COCTOSIHHME OJJIEKTPOHOB B aroMe. BomopomonomoOHbIe
ypOBHHM 3Hepruu. TOHKas CTpyKTypa aTOMHBIX YPOBHEH.

Tema 18. [lepuoanueckas cuctema 3J1eMeHTOB MeHieneena.

O6mme cBenenus. OTKpbITHE  MEPUOAUMYECKOTO 3akoHa  MeHjeneeBa.  3amoJIHEHHE
cioeB. [lepruogMYHOCTb CBOMCTB 3JIEMEHTOB.

Tema 19. XumMnueckas cBsA3b, MOJIEKYyJIA.

[Tpocreitmune Monekynbl. OCHOBHBIE BUJIbI XUMHUYECKOMN CBSI3H.

Tema 20. KBaHTOBaHUE 3JIEKTPOMATHUTHOIO MOJIS.

CroHTaHHBIE W BBIHYXKJCHHBIE Mepexoabl. KBaHTOBaHWE CBOOOIHOTO 3JIEKTPOMArHHUTHOTO
TIOJISL.




Tema 21. O01as Teopusi NEPEXOI0B.

OnpeneneHrue BEpPOSTHOCTEH TMepexoAoB. 3aKoH pacmana, ¢dopma JUHUA U CKOPOCTH
MEepPEX0/I0B IPH pacrajie U30JUPOBAHHOTO COCTOSIHUA. COOTHOIICHHE HEONPEACICHHOCTEH MEXKITY
BPEMEHHU JKU3HU U MUPUHON JTuHUU. [IpsiMble U ociiejoBaTeabHbIe EPEXOIBI.

Tema 22. BropuuHoe KBAaHTOBAaHHUE CUCTEMBI C HEOIIPEACICHHBIM YUCJIOM YacTHIL.

Bropuunoe kBanToBaHue. Teopusi KBaHTOBBIX IMEPEXOJOB M  METOJ
kBaHToBaHus. Ctatucruka ®epmu - upaka u boze — DitHiuTelina.

Tewma 23. Teopus paccesHus.

Ceuenue paccesaus. Paccessuue B 00poBckoM mpubiImkeHud. [loTeHIIMaNbHOE U pe30HAaHCHOE
paccesinue. PaccesiHue npu BRICOKUX SHEPTUsiX. MHOTOKaHaJIbHOE paccesiHue.

BTOPHYHOI'O

TeMbl NHUCbMEHHBIX PadoOT IJA NPOBEJEHUS TeKylero KOHTpoJs (3cce, pedeparsl,
KYpcoBbIe padoThl U Ap.)
®u3nyecKkue OCHOBBI KBAHTOBOU TEOPHH.
Maremarnueckuil annapar KBaHTOBOM TEOPHUU.
WHuTerpainbl IBM>KEHUS.
JBr>KeHUE B LIEHTPAJIBHOM ITOJIE.
Teopus BO3MYILIEHH 17151 CTAlMOHAPHBIX 3aa4.
Hecraunonapusie Bo3myuieHus. KBaHTOBBIE IEpEXOIBI.
Koaddunuentsr Ditnmreitna. KBanTtoMexaHndeckoe BbIpakeHHue 1 KO OUIIMEHTOB
OWHIITEHHA.
AMITIUTY]a U CEYCHHE PACCESHUSI B OOPHOBCKOM MPUOIMKCHHH.
VYpasuenue [{upaka. CivH yacTull, ONMCHIBAEMBIX ypaBHEHUEM Jlupaka.
IIepexon ot ypaBHeHus /[upaka k ypasHeHuto llaynu.
Meroz cam0OCOriIacOBaHHOIO IOJIS.

5. OGpa3oBaTe/IbHbIE TEXHOJIOTHH

Ne Tema nporpamMmsel TUCHUATUINHBL [IpuMeHsieMbIe TEXHOJIOTHHI
ILII.

1 | Jdyanusm sBI€HUNH MHKpPOMHpA, JUCKPETHBHIE KJIACCUYECKOE TPAIULIMOHHOE;
CBOIMCTBA BOJIH, BOJIHOBBIE CBOMCTBa YaCTHII. JICKIMOHHOE 00yUeHue
ITpuHIUIT HEOIIPENETIEHHOCTEM.

2 [Tpuniun  cynepno3unuu,  HabaOAaeMble U | KJIIACCHMYECKOE TPaJAULIMOHHOE;
coctossHUs. [lpuHIMO  Cynmepmno3ulIMU  COCTOSHUS. | JIEKIIMOHHOE 00y4YeHHe, HarJIsAHbIE,
YucThle ¥ CMENIAHHBIE COCTOSHHUS. IPOrpaMMHPOBAHHbIE

3 OBOJIOIUS COCTOSSHUM M (U3NYECKUX BEJIUYHUH. | KJIACCUYECKOE TPAJAUIIMOHHOE;
CooTHoOIIEHNsT MEXJY KIAaCCHYeCKOH M KBaHTOBOH | JEKIIMOHHOE 00ydeHue, BepOaibHbIe
MEXaHUKOH. (aynno)

4 | Teopuss  mpeICTaBICHUM. OOmme  CBOWCTBA | KIACCHYECKOE TPAJUIIMOHHOE;
OJIHOMEPHOTO rapMOHHYECKOT0 OCLMJUIATOPA. | JEKIMOHHOE 00yUYeHue,
TynHenbHBIA 2P PEKT. caMmocTosiTeNbHast paboTta

5 KBazuknaccuueckoe aBukeHue. Teopusi BO3MYIIEHH. | KIIaCCUYECKOE TPAIUIIMOHHOE;
Teopus MomeHTa. JIBMKeHHE B  IEHTPAJIBLHOM | JIEKIIMOHHOE O0y4eHHE,
CUMMETPUYHOM TOJIE. camoo0ydeHue

6 | Coun. IlpuHIMI TOXIECTBEHHOCTH OJMHAKOBBIX | KIACCHYECKOE TPAIUIIMOHHOE;
yacTUll. PensTuBHCTCKas KBAaHTOBAsi MEXAHMKA. JIEKIIMOHHOE 00yueHue,

JUCTAaHIIMOHHBIE

7 | Atrom.  Ilepuogmueckass ~ cuUcTeMa  BJIEMEHTOB | KJIAaCCHMUYECKOE TPaJAUIIMOHHOE;
Menpeneesa. JEKIIMOHHOE 00Yy4eHue,
XHUMHYECKas CBA3b, MOJIEKYJIA. KOMIIBIOTEPHOE




IpOrpaMMHUPOBaHHOE O0yUYCHHE

8 | KpanroBanme onekrpomarHutHoro mois. OOmas | KiIaccH4eckoe TPaaAnuIOHHOE,
TEOpHUs IEPEXOIOB. JIEKLIUOHHOE 00yueHHUE,
KOMITBIOTEPHOE
IIPOrpaMMHUPOBAHHOE 00yUYEeHHE

9 | BropuuHnoe KBAaHTOBaHUE CHUCTEMBI C | KJIACCMYECKOE TPAJUIIMOHHOE;
HEoIpeeICHHBIM YHCIIOM YacTHIl. Teopus paccesHus | JIGKIIMOHHOE 00y4YeHue,
KOMITBIOTEPHOE
IpOrpaMMHUpPOBaHHOE 00YUYEeHHE

6.1. Il;nan camocTOsITeIbHOI PadoThI CTYI€HTOB

Jiis monmy4yeHus riryOOKMX M MPOYHBIX 3HAHUH, TBEPIABIX HABBHIKOB M YMEHHIA, HE00XOAMMa
CUCTeMaTHUYEeCKasi CaMOCTOsITeNIbHAs paboTa CTyAeHTa.

B paboueit mporpamme mpeaycMOTpeHa caMoCTOsiTellbHas paboTa 1 TpopabOTKH
JIEKIIMOHHOTO (TEOPETUYECKOr0) MaTepualia MpU MOATOTOBKE K KOHTPOJbHBIM MEPOIPHUSITHIM (B
YACTHOCTH K TECTUPOBAHUIO)

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEJIbHOI padoThI CTYAeHTOB
Ilenplo camMoCTOSTENBHOW PabOTHI SIBJISETCSI CAaMOCTOATENbHOE MPUOOpPETEHUE HOBBIE 3HAHUN U

BBIpaOOTKa CIOCOOHOCTH K TIOCTOSHHOMY CaMOOOYYEHHI0 M CaMOCOBEPIICHCTBOBAHUIO B
Ipo(heCcCHOHANIBHON U COLIMAIbHO-00IECTBEHHBIX c(pepax AesTEIbHOCTH.

CamocTosiTenpHas yueOHas paboTa mpeacTaBiieHa TakuMu (popmMamu yaeOHOTO Tporiecca, Kak
JICKOUA, CCMUHApP, MNPAKTHYCCKHUC H Ha60paTOpHI)I€ 3aHATUA, SKCKYPCHHU, INOJAIOTOBKA K HHM.
CTyAeHT JOKEeH yMETh BECTH KPaTKHE 3alHCU JIEKIHI, COCTaBISATh KOHCIEKTHI, IJIAaHbl U T€3UCHI
BBICTYIIJICHUH, TOAOUPATH IUTEPATypy H T.J.

Hayunas camocrosiTenbHas paboTa CTyA€HTa 3aKJII0YAaeTCsl B €T0 Y4acTUU B paboTe KPY>KKOB
Ha Kadeapax, B Hay4YHbIX KOH(EPEHIUSAX Pa3HOTO YPOBHS, a TaKK€ B HANTUCAHUHM KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBAJIN(DUKAIIMOHHBIX (IUIJIOMHBIX paboT) padoT.

CamocrosiTeJbHAs paﬁoTa CTYAEHTOB BKJIIOYAECT CJIECAYIOIINE KOMIIOHCHTDBI:

NeNe Kon-Bo ®opma
HaumenoBanue paboTsl
/1 YacoB KOHTPOJISI
ITpopaboTka IEKIIMOHHOTO
1 pop 28 OK3aMeH
MaTtepuana
) [ToaroToBKa K MPaKTUIECKUM 08 Pabota y 10CKH; KOHTPOJILHEIE,
3aHATUAM CaMOCTOSITEIIbHBIC PA0OTHI.
3 [ToaroroBka k 1a00paTOPHBIM 29 Jlomyck K Kaxk10# J1abopaTopHOM
pabotam paboTe u 3ammuTa OT4YeTa.

6.3. Martepuanbl AJsi NPOBEJACHUS] TEKYWIero M IMPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM
CTY/IEeHTOB

MaTepI/IaJ'II)I A MPOBEACHHA TEKYUICTO KOHTPOJIA 3HAHUM H HpOMe)ICYTOqHOﬁ aTTrecTaiuu

COCTABJISIIOT OTAENIbHBIA JOKYMEHT — OHJ OLEHOYHBIX CPEJCTB Mo aucuuiimHe «KBaHToBas
TEOpUS».

TecToBBIC 3a1aHNA.



1.Haiitu YpPOBHU SHEpPruu B OJIHOMEPHOM CUMMETPUYHOU NOTCHIUAIIbHOU
AMe:.

2.Haiitn BEPOSATHOCTD OTpaXKEHUSI YaCTULIbI pu IPOXOXKIAECHUU Haj
OJIHOMEPHBIM

NoTeHIMATIBHBIM OapbepoM  npu IXI [Ja (sHeprust yacTuubl OoJblIe BHICOTHI Oapbepa).

3.HaiiTn ypOBHHM SHEPIrUU U BEKTOPA COCTOSIHUSA OJHOMEPHOIO rapMOHUYECKOTIO OCHMILIATOPA
B [IOCTOSIHHOM BHEIIIHEM IIOJIE.

4. Haiitu nuddepeHnMaIbHOE CEYEHUE YIPYIoro paccesHUs O- 4YacTHUILbl Ha 0O- 4YacTHULle
(B

cUCTeMe LIEHTpa Macc).

5.B BKb- mpubmmxeHnn HaWTH YpOBHH SHEPrUM YACTHIBI Macchl M B IMOTCHUUAIBHOM
noJe

BUJIA.

6.B BKb- mnpuOmmxkeHnn HaWTH 3aBUCHMOCTb TOKa XOJIOJHOM OMHCCHHU DJIEKTPOHOB

IIOBEPXHOCTU METAJlIa OT MPUIIOKEHHOIO MNIEKTPUYECKOTO MOJIA.

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

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

9.HaifTu BepoOSATHOCTh MpPeOBIBaHUS DIEKTPOHA B KJIACCHYECKH 3allpEIIeHHON 00jacTu
JUIS

BOJIOPOJIONIOA0OHOTO aTOMa B OCHOBHOM COCTOSIHHH.

10.HaiiT pacuienyieHre ypoBHEH 3HEPTUu aToMa BO10po/ia B OAHOPOJAHOM MarHUTHOM moje H

11.PaccuntaTh  pacimierjieHHe  ypoOBHS  aromMa  BoJopoga ¢ n=2 B claboM
OJIHOPOJAHOM

AIEKTPUYECKOM II0JIE.

12.Ilyctb ramMMiIbTOHMAH 3aBHCUT OT A Kak oOT mapamerpa u [loka3aTb, 4TO ISt
HOPMHUPOBaHHBIX Ha E€IWHUIY BEKTOPOB UU0O L) mMeer MeECTO  COOTHOILIEHUE

13.0npenenuTs COOTHOIIEHWE HWHTEHCUBHOCTH IIATEH Ha »JKpaHe B onsite lltepna -
I'epiaxa,

€CJIM  MAarHUTHOE  II0JIE  OPUEHTUPOBAaHO IO OCHM Z, a CIHHBl  DJIEKTPOHOB
NaJal0IIero Iy4Ka OpUEeHTHPOBaHbI O] yriioM O K ocu Z.

14.IToka3zaTp, 4YTO e€cnu omnepatop A- ckKajasdp, TO  T.6. €ro MaTpUYHBIE DJIEMEHTBI
nuaro"HanbHo 1o J 1 M u He 3aBucsT ot M.

15./IBe dYacTHLIBI CO CIHMHOM > HaxOAATCS B CIEAYIOIIEM COCTOSHHUM: CIMH IE€pBOM
HaIpaBJIeH

BJOJb OCH Z, a CIMH BTOPOM HAaIpaBl€H BIOJIb OCH, COCTaBIAIOLIEM yroai ® ¢ oOCbiO
z. Hailtu BeposiTHOCTH OOHApYXUTh YACTHIbl B CHHIJIETHOM W TPHUIUIETHOM COCTOSHUSIX IO
MIOJIHOMY CIIUHY.

16./IByxypoBHeBass cucTeMa C COCTOSIHMSMHA 1, 2, DJHepruum KOTOphIX ecth [J[11,
a0z,

noJBepraercss JEWCTBUIO HE 3aBHCSIIEr0 OT BpeMeHH Bo3mymieHus W. Beruucaurth
BEPOSITHOCTh OOHAPYKUTh TO WJIM HHOE COCTOSSHME B MOMEHT BpPEMEHH t, €CIM B MOMEHT
BpeMeHn t=0 cucTema HaxOauiIach B OCHOBHOM COCTOSIHUU.

17.011eHuTh NOJIHYIO PHEPTHIO MOHU3ALMK aTOMa B paMKax Mozenu Tomaca — @epmu.

18.Pa3ioxuTh 3JeKTPOHHYIO KOH(pUryparuio (NP) Ha TEPMBI.

19.B OOpHOBCKOM NPUONMKEHUHM BBIUYUCIUTh Ju(pdepeHnrnanbHoe M TOJHOE CeueHHue
paccesHus

Ha noreunuane FOkaser V

20.B OGopHOBCKOM TPHOMMKCHUM HAWTH aMIUITYAy W JauddepeHnraibHoe CeueHue
yIpyroro

paccesHUs  3apsDKEHHOW ~ OECCIMHOBOM — 4YacTHIBI  Ha  c(hepHuecKU-CUMMETPUYHOM
JIOKAJIN30BAaHHOM pacupeneinenuu 3apsaa [ Url.



2]1.BpluuCINTE aMIUIMTYLy YIOPYroro pacCcesiHUs MEUIEHHOW YacTUIbl Ha IOTEHLIHMAJIbHOU
AMe

22.0npenenuTs TOJIHOE CEYEHHE YIPYroro paccesiHus HEMpOHHUIaeMol cdepoll paauyca a
JUIS

MEJIEHHBIX YacTull, 1e-OpoilyieBcKast JUIMHA BOJIHBI KOTOpbIX [ [1[]a.

23.Haiitnu auddepeHunanbHoe cedeHue YNpyroro paccesHusl 0- 4YacTUIbl Ha 0O- YacTHULE
(B

cUCcTeMe LIEHTpa Macc).

24.Yka3aTb, MEXIy KaKUMH YPOBHSAMHU 3apsDKEHHOTO C(EpUUEeCKOr0 TapMOHHYECKOTO
OCLMJUIATOPA  BO3MOJKHBI ~ DJIEKTPOMAarHUTHBIE IE€PEXOJbl B  JUIOJIBHOM  IPUOIMIKEHUHU.
BblunciuTe  BpeMs  JKM3HM  [I€PBOrO  BO30YXKIEHHOTO COCTOSHUS OCLMWLISTOpa B 3TOM
MPUOJIIKEHHUH.

Bonpocsl 1J1s1 NOATOTOBKHU K IK3aMeEHY.

1.0rpaHnyeHHOCTh KJIACCUYECKON TEOPUHU U HEOOXOAUMOCTD Iepexo/ia K KBaHTOBBIM
ABJICHUSM.

2.Ilonstue o Teopun bopa.

3.I'unore3sl Ilnanka, DHHIITEHHA.

4.Bosnnsl e bpoiins.

5.KopnyckyasipHO-BOJHOBOM JTyann3M.

6.IIpyHIMI HEONPEEIIEHHOCTH.

7.BepOsSITHOCTb MECTOIIOJIOKEHUS. Y CIIOBUE HOPMUPOBKHU.

8 ITpunum cynepno3urmu. Habmo1aembie U COCTOSTHUS.
9.YucThie U CMEIIEHHBIE COCTOSHUS.

10.9Bomronus cOCTOSTHINA M (PU3HUECKUX BEINYHH.

11.Teopemsr Dpendecra.

12.ITpencrasnenus I'eitzenoepra u lpeaunrepa.

13.YpaBuenune Ulpenunrepa.

14.1HTerpainsl ABUKEHUS.

15.CraiimoHapHbIe COCTOSTHUA.

16.0OcumasTop Mo KJIacCUuecKoil U KBAaHTOBOM TEOPHH.
17.BonHOBBIE (PYHKIMU OCLIILIATOPA.

18.Yactuira B mpsIMOYTOJIBHOM MOTEHIIMAILHOM sIME.
19.JIBU>keHME 4acTUILBI B ITOJIE IPSIMOYTOJIBHON CTYIIEHBKHU.
20.TyHHenbHBIN YPDEKT.

21.BonHoBas GyHKIMS B KBa3UKJIACCUUYECKOM CITyyae.

22 IlpaBuno kBanTtoBanus bopa-3ommepdenpaa.
23.KBa3uKIaCCUUECKOE IBUKEHUE B LICHTPAIILHO-CUMMETPUYHOM IIOJIE.
24 .Bo3Mmy1leHus, He 3aBUCALIE OT BpEMEHHU. BO3MyIIeHUs, 3aBUCSIINE OT BPEMEHHU.
25.HecraunoHnapHas Teopusi Bo3MmyleHus Jupaxa.

26.Teopust MOMEHTA.

27.JIBI>KEHNE B IEHTPAJIbHO — CHMMETPUYHOM IOJIE.
28.Cdepudeckue BOTHBI.

29.JIBI>KeHNE B KyJIOHOBCKOM IIOJIE.

30.Cnus. Oneparop cruHa.

31.BosiHOBBIE CBOICTBA C TPOU3BOJIBHBIM CIIMHOM.

32.IIpyuHIUII TOXKIECTBEHHOCTH OJAVMHAKOBBIX YaCTHIL.
33.YpaBuenue Kneitna-I'opnona-doxa.

34.Ypasuenue Jlupaka ajisi CBOOOHOM YaCTHUII U aHTHYACTHUIIHI.
35.YpaBuenue Ilaymnu.

36.Atom.

37.Ilepuonuueckas cucrema 3J1eMeHTOB MeH/ieneena.
38.Xumuueckas CBsi3b, MOJICKYJIA.



39.KBaHTOBaHME 3JIEKTPOMArHUTHOT'O MOJI.

40.0OmnpeneneHue BEPOITHOCTEN MTEPEX0I0B. 3aKOH pacmaaa, (popma JIMHUU U CKOPOCTH
MEepPEX0I0B MPH pacnaje N30JIMPOBAHHOTO COCTOSTHUSI.

41.1TpsiMble 1 MOCTE0BATEIIbHBIE MEPEXO/IBI.

42.BTOopruHOE KBAHTOBAHHUE CUCTEMBI C HEOTIPEICICHHBIM YHCIOM YaCTHIL.
43.PaccessHue B OOpHOBCKOM MPUOIIMHKCHHUH.

44 TloTeHuMaIBbHOE U PE30HAHCHOE PacCesHUE.

1. quﬁno-MeToun'{ecxoe H MAaTEPUHAJIBbHO-TEXHHYECKOEC o0ecneuyeHue AUCHUIIJIUHBI

7.1. YueOHas qureparypa:

OcHoBHAaf:

1. Bousnbl MaTepuu ¥ KBaHTOBas MexaHuka. 4-e uza. 2010.

2. Jlanpay JI. JI. JIupmmi E. M. «KBantoBas mexanuka» uzja-e¢ 6, M.: ®U3-MATIJIUT,

2004

3. K. Kosu — Tawnyancu, b. Jny, @ Jlamos. «KBantoBas wmexanuka». T. 1.

ExarepunOypr, 2000.

4. bapanosckuii B. U. «KBanroBast Mexanuka u kBantoBast xumust». 2008.

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

Stanford, 2008

6. KsanrtoBas mexanuka 4e uzxa —e M.:2010

7. KsanroBas mexanuka. Teopus moist. b. H. Pogumos 2012-12-26

8. ®apees JI. 1. SAky6oBckuit O. A. «JIekiuu mo KBaHTOBON MEXaHUKE».

JlonmosiHMTEIbHAS

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

2. Boywm A. «KBaHTOBast MEXaHUKA: OCHOBBI U TIPHIIOXKEHU», M., Mup, 1990.

3. Tompaman W. WU., KpuBuenkoB B. JI. «COopHuk 3amay 1O KBaHTOBOW MEXaHHUKE»,
M,,

locrexmzmar. 1957.

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

5. Tepuno WM. M., XKyxosckuii B. Y., bopucoB A. B. «KBaHTOBas MexaHUKa

Makpockonuyeckue sppextsi», M., U3n. M. V., 1993.

6. Bumoxunmes [I. . «OcHOBBI kBaHTOBOM MexaHuku» M., Hayxka,1983.

7. JasbinoB A. C. «kKBanroBas mexanuka» M., Hayka 1973.

8. Emorun I1. B., Kpusuenkos B. J[. «KKBanToBas Mexanwuka ¢ 3ajadyamu» M., Hayka, 1976.

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

10. CoxomnoB A. A., Tepnos U. M., Kyxosckuit B.Y. «KBanToBast mexanuka», M., Hayka, 1979.
11. Tanuukwit B. M., KapunakoB b. M., Koran B. U., «3amaun mo KBaHTOBOW MEXaHUKE»

Hayxa, 1972.

MoHnorpagpuyeckas:

1. Beiinb I'. « Teopus rpynn u kBaHToBasi Mexanuka» M., Mup, 1997r.
2. Hupax I1. A. M. «IIpuniuns! kBaHTOBOM MexaHUKu» M., Mup, 1978r

3. TMaymu B. « [Ipuanummner BomHOBO#M Mexanukm» M., ['octexuznar, 1948r.

7.2 UuTepHeT-pecypcehl

Ha3Banue pecypca Cceblaka/noctyn

OnekTpoHHas Oubnmoreka onnaiiH «EmuHoe okuHo K | http://window.edu.ru

00pa30BaTeNbHBIM PECypcam»



http://window.edu.ru/

«O6pazoBaTenbHbIi pecypc Poccun»

http://school-collection.edu.ru

®denepanbHbIE 00pa30BATENBHBIA TOPTAT: YUPEIKICHUSA,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, THA

http://www.edu.ru

®denepanbHbIN LEHTP nH(pOpMaIMOHHO-

obpazoBarenbHbIX pecypco (DLINOP)

http://fcior.edu.ru

Pycckas BuptyanpHas Oubmuoreka

http://rvb.ru

ExenenenbHuk Hayku u oOpasoBanus HOra Poccum
«AKazeMusa»

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

Hayunas snektponHas 6ubnroreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0nbMmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPAaBOYHAsI CHCTEMa JJOKYMEHTOB B cepe

http://www.informio.ru

oOpazoBanus «MHpopmmo»

HNudopmaninoHHO-TIpaBoBas  CHCTEMa

IIJIFOC»

«KoHcynpTant-

CereBast Bepcusi, JOCTYIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM CETH
Nuarl’'y

DneKTpOHHO-0nbIMoTeyHas cucrema «FOpait

https://www.biblio-online.ru

7.3. IIporpaMMHoOe o0ecriedeHne

. Microsoft Office 2007, 2010, 2016

O 0 N O Ol &~ WODN P

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016

. Antusupycnoe [10 Kaspersky endpoint security

. CripaBouHo-11paBoBas cucreMa “KoHCynbTaHT”

. Oneparrionnas cucrtema Microsoft Windows XP Professional.

. [Taker npuknanueix nporpamm Microsoft Office 2003 Professional.
. ITporpammMuBIii mpoaykT « AHTHBHpYC Kacnepckoroy.

. [Iporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammusiii npogykt MATLAB 6.

8. MaTepI/IaJILHO'TeXHI/[‘leCKOC o0ecneyeHue AUCHHUIIIIMHBI

VYyeOHast ayAUTOpHUS IJIi NMPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIA, 3aHATUH CEMHHAPCKOIo
tuna (J1abopaTOpHBIX HM(WIM) NMPAKTHUECKUX), TPYIIOBBIX M WHAWBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIEr0 KOHTPOJIS ¥ IPOMEXYTOYHOM aTTeCTalUu.

Vuebnast ayautopusi Uil JIEKIIMOHHBIX
3anstui (Ne 117) 386132, PU, r.Hazpaus,
IMamyp3ueBckuit OKpYT, yII.
Maructpanbnas, 39a, Kopnyc 3E

Cron s mpenopjaBatens - 1 mr. (cocTouT U3 2-x
CeKIIMI); CTyN As mpenojaBatens -1 mrT.; mocka - 1
mT.; TpuOyHa-1 mT, cToxa - 28 mT.; CKaMbsi-56 1T

Vuebnast ayauTopusi Il CEMHUHAPCKHUX
sanstuii (Nell5) 386132, PU, r.Ha3pans,
IMamyp3ueBckuit OKpYT, yiI.
Maructpanbsnas, 39a, Kopnyc 3E

Cron nmnsa mpenomaBarens - 1 T, CTya AJA
npenonasarend -1 mr.; qocka - 1 wr.; cton - 10 wr.;
ckaMbsi-20 mT. YueOHbIE MOCOOHMS 110 AUCLMIUINHAM.
Tectbl pyOEKHOTO, UTOTOBOTO KOHTPOJIS, HATJISIHBIE
nocoowus1, YMK no gucnunianHam



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/

Pabouas mnporpamma nucnuminHbl «KBaHTOBast TEOpUs» COCTaBICHA B COOTBETCTBUHU 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 omoOpeHa Ha 3aceqanuu kadeapbl « Pu3nka»
ITporokon Ne_10 ot « 20 » wmas 2024 rona

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkysbpTeTa
ITporokon Ne_9 o1« 22 » _mas 2024 rona




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

VueOHsblit Pemenue Buecennble n3MeHeHus Ilonnucek 3as.

roj Kadeapb Kadeapou
(Ne mporokoa, 1ata)




