MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
KBaHnTOBass MexaHuKa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaeneHHocTs (podub): MUKPO3/IeKTPOHMKA M TBepAOTe/IbHasA YIeKTPOHUKA
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 10 10 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 3 cemeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. SI1 brikos B. 1.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

O] TposH I1. E.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop

kag. JI1 Opmukos JI. H.
rpefceiaTeslb MeTOAUYECKON
komuccuu @IT, goueHT kad. DO Uucroeznosa U. A.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbio OCBOEHMS Kypca SIBsSIeTCS O3HAKOMJIEHHWe CTYAeHTOB C OCHOBHBIMU 3aKOHaMU
COBpeMeHHOW (PU3MKU U BO3MOXKHOCTSIMU WX TNPHUMEHEHUsl TpU pelleHuM 3ajiad, BO3HUKAIOLIUX B UX
rocsezytolen podeccruoHaabHOU [1eATeTbHOCTH.

1.2. 3agauy JUCIMIIIAHBI
— U3yueHHe OCHOBHBIX 3aKOHOB M MaTeMaTMYeCcKOro arrapara KBaHTOBOM MeXaHUKW W
CTaTUCTHUYeCKON (hU3UKY;
— (dopMrpoBaHHe HAaBBLIKOB TIPUMEHEHHs 3TUX 3aKOHOB /ISl aHa/M3a AUHAMUKH MUKPOUYaCTUL] U
(bu3MUeCcKUX CBONCTB paBHOBECHBIX MAaKPOCKOITUUECKHUX CUCTEM;
— oOyueHHe pellieHUI0 KOHKPETHBIX 3a/lau KBAHTOBOW MEeXaHWKU U CTaTUCTHUYECKON (DH3UKH.

2. Mecto puciMiuidHbl B cTpyKrype OITIOII
OucuuruiiHa «KBaHtoBass MexaHuka» (B1. Juctmrmsbl (MOAynu)) OTHOCUTCS K Oyoky 1
(BapuaTuBHas 4acTh).
[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
crefyrolmue JUCLUIUINHGLI: Maremarvika, dusnka.
[TocnepyomwymMy AUCLUIIMHAMUA SIBSIFOTCS: KBaHTOBasg M ONTHMYeCKas: S/1eKTPOHMKa, MeTozbl
MaTeMaTu4eCcKor (PU3HKHU.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLUI:

— OIIK-1 cnocobHOCTBIO MPe/CTaB/ATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHWSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJOB eCTeCTBEHHbBIX HayK U
MaTeMaTUKU;

— OIIK-2 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHOHAYUHYIO CYIITHOCTh MP00JieM, BO3HUKAFOIINX
B XOZle MpodecCUOHANbHOW [esiTeIbHOCTH, TNPYB/EKaTh [/ UX pelleHHs COOTBETCTBYHOIIMNA (PU3MKO-
MaTeMaTHU4eCKHH arrapar;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHble TIOHSTHS, 3aKOHbl U Haubosiee Ba)KHbIE 3/1eMEHTbI MareMaTH4yecKOro
arrapara KBaHTOBOM MeXaHUKU M CTaTUCTHYeCKOU (pr3UKu

— yMeThb aHa/JM3MpOBaTh JWHAMUKY 3/IEKTPOHOB, aTOMOB U JpPYT'UX MHKPOOOBEKTOB C
VICTIO/Ib30BaHUEM  TIpeJCTaBIeHNd M 3aKOHOB KBAHTOBOM MeXaHMKH; HCC/Ie[0oBaTb CBOWCTBa
MaKpOCKOIUYeCKUX CHUCTeM MeTO/laMU PaBHOBECHOM CTaTHCTUUeCKOM MeXaHUKU

— BJIafieTh OCHOBHBIMM MaTeMaTUYeCKUMH MeTOJaMU HepesTUBUCTCKOM KBAaHTOBOW MeXaHUKHU
Y CTaTUCTUYeCKOW (PU3MKU

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBiseT 3.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuym 20 20
[TpakTryeckue 3aHATHS 18 18
JIabopatopHble 3aHSTHS 16 16
W3 HUX B UHTEpaKTUBHOU (hopme 10 10
CamocTositenibHast paboTa (Bcero) 54 54
[ToaroToBKa K KOHTPOJILHBIM paboTam 5 5
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OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 15 15
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 18 18
Bcero (6e3 3k3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnibl TpygoeMKoCTH 3.0 3.0

Tabmuija 5.1 — Pa3zgennbl AUCIMIVIMHEBI U BUJbI 3aHSATUN

5. CopepxaHue AUCLHMI/IMHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.

= | gz | &
= 5 O
= 3 g - v
x 8 & a8 = 3 5
= o @ s o o =
= S z = S 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o 2 Sl
S| £ | 8| 5 |8z B&E
c & g | ®|& gt
e, =} S
(= < =
= = 3
1 | OcHoBHbIe Mpe/icTaBIeHNsI KBAHTOBOM 1 2 4 8 15 OIlK-1,
MeXaHUKU OIIK-2
2 | DneMeHTbI MaTeMaTUUeCKOrO arrapara 2 2 4 9 17 OIlK-1,
OIIK-2
3 | YpaBHenue lllpeauHrepa 2 2 0 3 7 OIIK-1,
OIIK-2
4 | ATom Bogopoja 1 0 4 5 10 OIlK-1,
OI1K-2
5 |CnuH, 3/IeKTPOH B MarHUTHOM T10J1e 1 0 0 2 3 OIIK-1,
OIIK-2
6 |Teopus Bo3myllleHUI 1 0 0 1 2 OIIK-1,
OIIK-2
7 | CucTemMbl MHOTHX YaCTHI] 2 2 0 3 7 OIlIK-1,
OIIK-2
8 | DneMeHThI TeOpHUU pacCesTHUs 1 0 0 1 2 OIIK-1,
OIIK-2
9 | OcHOBHbIe Npe/ICTaBAEHUS 2 2 0 4 8 OIlK-1,
CTaTUCTUYECKOUN (PU3UKU OIIK-2
10 |Pacripenenenue ['mb6ca 1 0 0 1 2 OIlK-1,
OIIK-2
11 |Pacripesienienus Makcsesia 1 1 0 0 1 2 OIIK-1
BbonblimMaHa
12 |Bbosbllioe KaHOHHUYeCKoe 2 0 0 1 3 OIIK-1,
pacnpeneneHue OIlIK-2
13 | KBaHTOBBIE CTaTUCTHUECKHE 1 2 4 7 14 OIlIK-1,
pacnpezneneHus OI1K-2
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14 | CraTucThueckass MeXaHUKa 1 2 0 3 6 OIIK-1,
BBLIPOJK/IEHHOTO (hepMU-Ta3a OIIK-2
15 | ®opmyna [11aHka 1 4 0 5 10 OIIK-1,
OIIK-2
Utoro 20 18 16 54 108
5.2. Copep>xaHue pa3/eioB JUCLUILIMHBI (10 JIEKIUAM)
Cogiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/iesioB JUCLIUIIIUH (TI0 JIEKLUSIM)
3 i
s §
Ha3paHus pasnenos CopepykaHue paszesioB JUCLMUIUIMHBI 10 s - E %
JIEKLIUSIM s g g
S g =
o o QO
- g *
3 cemecCTp
1 OcHOBHBIE MpejCTaB/IeHUs Judpaxkius Mukpouactuy. BonHoBas 1 OIIK-1,
KBaHTOBOW MeXaHHKU ¢byskums. [IpyHIMO Heonpe/ie/IeHHOCTH OIIK-2
Tait3en6epra. Bomxa e Bpotins.
Ntoro 1
2 DreMeHTbl MaTeMaTU4eCKoro CBoliCTBA JIMHEMHBIX OIIepaTopoB. 2 OIIK-1,
anrapara CoOcTBeHHbIe 3HAUEHHUSI U COOCTBEHHBIE OITK-2
(byHKLMY TUHEMHBIX OIepaTopoB.
OJPMUTOBEI Orepatopkl. PassioxkeHue 1mo
COOCTBEHHBIM (PYHK-LIUSIM IPMHUTOBOTO
orieparopa. CobcTBeHHbIe GyHKIMU U
COo0O-CTBeHHbIe 3HAUeHHUsI OTlepaTopa
“MITy/Ibca. MaTpuyHOe rpefcTaBieHue
oneparopoB. CpesiHUe 3HaUeHUs
¢br3ueCKUX BEJUYUH U
KBAaHTOBOMEXaHUYeCKUX OI1lepaTopoB.
PacripesienieHrie BeposiTHOCTeEM
v3MepeHuil pr3nuecKrx BeJIMUMH.
OCHOBHBIE KBAHTOBOMEXaHWYe CK1e
oneparopsl. KBaHTOBasi MexaHUKa B
JTUPAaKOBCKUX 0003Haue-HUsIX.
Nroro 2
3 YpaBHenue IIpeauHrepa YpaBHenue lllpenvnrepa /151 CUCTeMbl U3 2 OIIK-1,
JBYX OAVHAKOBBLIX yacTul]. KBaHTOBas OIlIK-2
MexaHMKa aToMa Y NepruoAudecKast
cucTeMa 3J1eMeHTOB
MengeneeBa.li3MeHeHre COCTOSHUS BO
BpeMenu. [lo/iHOe ypaBHeHMe
[IIpepunrepa. BeposTHOCTHas
VIHTepIIpeTalusi BpeMeHHOU BOJTHOBOM
¢dbyukuun. V3mMeHeHre BO BpeMeHU
MexaHU4eCKUxX BeuuuH. [IpousBoaHbie
OrepaTopoB I0 BpeMeHU. DBOJIIOLUS BO
BpEMEHM Cpe/IHMX 3HaUeHWI OIepaTopoB
(bu3MYeCKUX BeJTMUKH.
Ntoro 2
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4 Atom BOZOpOJa

Atom Bogopoaa YpaBHenue lllpeauHrepa
Ju1s atoMa Bogopoza. Cdepuuecku
CUMMeTpPHYHOeE pelleHue. ['aMUIbTOHHaH
aToMa BOZ0pOZia C Y4eTOM YIJIOBOI'O
MomMmeHTa. CieKTphl OrepaTopoB
TPOEeKLMHY YIJIOBOr'O MOMEHTA U KBajipaTta
yIJI0BOro MoMmeHTa. [IpocTtpaHcTBeHHOe
KBaHTOBaHUe yIJIOBOIO MOMEHTA.
CriekTpocKomnuyeckasi KiacCu(uKarus
aTOMHBIX ypoBHel. CTpoeHHe aToMa 1
neprouueckasi Tabivija MeHzieneeBa

HToro

OIIK-1,
OIIK-2

5 CrivH, 3/1eKTPOH B MarHUTHOM I10J1e

CnuH, 3/1eKTPOH B MarHUTHOM I10/1e
YpaBHeHUe HenpepbIBHOCTH B KBAHTOBOM
MeXxaHUKe. [1/10T-HOCTh TOKa Y IIJIOTHOCTh
II0TOKA BEepOSITHOCTH. MarHuTHble
MOMEHT aroma Bozopoza. OnepaTtop
rpoekuyy crivHa. CnuHopsl. Marpura
[Taysiu 1 ee cBoUcTBa. YpaBHeHue [laymu.
O/eKTPOH B MarHUTHOM 1noJjie. CUCTeMbl
TOXX/leCTBeHHbIX YacCTUL]. bO30HbI 1
tdhepmuonbl. [Tpuniun [Maynu.

Htoro

OIIK-1,
OIIK-2

6 Teopusi Bo3MyI11leHUI

CraiuoHapHasi TeOpUsi BO3MYILIeHUH.
Teopusi KBAaHTOBBIX [1€PEXO/IOB.
HecrarjroHapHasi Teopusi BO3MYILIEHUH.
3onotoe nipaBuio epmu.

HToro

OIIK-1,
OIIK-2

7 CucteMbl MHOTUX UaCTHIL

[IpyHLMIT Hepa3IMYMMOCTH
TOK[,€CTBEHHBIX YaCTHULl, CHMMeT-pPUYHbIe
Y aHTMCHMMeTpHUYHBbIEe BOJTHOBBIE
(GYHKLMU U UX CBSI3b CO CIIMHOM,
nipuHLun [Taymu. [TpubnvxeHHbIe
MeTO/bl UCC/IeJ0OBAHUS CUCTEM,
COCTOSILLIMX U3 MHOTUX YaCTHUL], [TIOHSI-THe
0 KBa3uuactuuax. Teopus atoma reaus.
CTpoeHHe CII0)KHBIX aTOMOB.
[Tepuoguyeckas crucTeMa 371eMeHTOB
Menpesneesa.

Htoro

OTIK-1,
OTIK-2

8 DnieMeHTBI TEOPUM pacCcesiHUsT

OO0111ast TeopHsi YIIPYTOTro pacCestHusI.
AMIIIUTYA paccesiHus U
nvddepeHIManbHOe ceueHHe pacCesiHUS.
PaccesiHve B LIeHTPaJIbHOM I1071e.
[MapuyanbHbIe aMIUTUTYZABI U (ha3bl
paccesiiusi. BopHOBCKOe npub/KeHue.

HToro

OIIK-1,
OIIK-2

9 OcHOBHBIe Tpe/iCTaBIeHUs
CTaTUCTUUeCKON HU3MKU

OCHOBHBIE TIOCTY/IaThl CTaTUCTHUUeCKOM
¢usuky. da3oBoe NPOCTPAHCTBO U
cTaTucThyeckue QyHKIUU

OTIK-1,
OTIK-2
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pacnipesiesieHusi. CpesiHee 10 BpeMeHH.
Cpepgnee 1o aHcambs1r0. CTaTUCTHUECKast
He3aBUCUMOCTb. CpeJjHee 3HaUeHUe
MarHMTHbIX MOMEHTOB CUCTEMbI CITUHOB.
dnykryauuu. Jurcrnepcuss MarHUTHOTO
MOMEHTa CHUCTeMbI CITUHOB.

HToro

10 Pacripesenenue I'n66ca

[IBe cvCTeMBbI B TEIJIOBOM KOHTAKTe.
OrmpeesieHrie SHTPOITMH 1 TeMIIepPaTyphbl.
Hauasno TepmoarHamMuKu. [IBe CUCTEMBI B
IU(pPy3MOHHOM KOHTaKTe. XMMHUUeCKUI
noteHuas. bosbliioe pacrpesenenye
I'n66ca. dakrop I'nb6ca u GonbImas
cTaThcTHuecKas cymma. Pacnipesienenue
I'n66ca. Paxrop BosbipmaHa u
CTaTUCTHUeCKasi CyMMa

Htoro

OTIK-1,
OTIK-2

11 Pacnipenenenust MakcBesia u
Bonbumana

Pacrnipenenenve MakcBesia-bonblimana.
CgoiicTBa pacripefiesieHrst MakcBesia.
O dy3usi u MoneKynspHble MyUKHU.
Pacnpezenenune bonbiiMaHa

HToro

OIIK-1

12 Bomnblilioe KaHOHUYECKOe
pacripesiesieHye

OYHKLMS pacTipe/ie/ieHusi CUCTEMBI,
OrpaHUYeHHON BOOOpa->KaeMbIMH
cTeHKaMU. bosbIoi KaHOHUUe CKU
¢dopmanusm. [TocTpoenue
TepPMOAWHAMUYeCKOro hopManiu3ma.
TepmoguHaMUuecKasi UHTepripeTarust
pacrpezenenuit ['nboca.

Htoro

OTIK-1,
OTIK-2

13 KBaHTOBBIE CTaTUCTHYECKIE
pacripe/ie/ieHust

Pacnipenenenve ®epmu-/npaka.
Pacnipesenenve bose-OriHiTeliHa.

HToro

OIIK-1,
OIIK-2

14 CraTtuctuueckasg MexaHUKa
BBIDOXK/IEHHOTO (hepMU-Tasa

[110THOCTB COCTOSIHUM /1J1s1 CBOOOIHBIX
yactul. OCHOBHOe cocTosiHMe Pepmu-
rasa. JOHeprus @epmu. [lonHas sHeprus
@epMU. YCI0BUS BBIPOXKIEHUS.
Tern0eMKOCTb BbIpOXKZeH-HOro depmu-
rasa.

HNToro

OTIK-1,
OTIK-2

15 ®opmyna [1naHka

TernsoBoe cpefHee /15t urcia (POTOHOB.
CpefHss TerioBasi 3Heprus
3/IeKTPOMarHUTHOM Mozpl. [I1oTHOCTE
(OTOHHBIX MOJ]. 3aKOH U3/Ty4eHUs]
[1naHKa 1 ero OCHOBHBIE C/1e/ICTBUSI.

HToro

OITK-1,
OITK-2

Nroro 3a cemectp

20
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenoB aHHOM AUCIUTUIUHBI, [7IsI KOTOPBIX HE00X0AUMO U3yUueHHe

No Hanmerosanue obecrieurBaroIX U 00eCIeurBaeMbIX JUCIUTIAH
JTVCLIATITAH
1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13| 14 | 15
[TpepiecTByOIIME AUCHUTUIAHBI
1| Maremaruika + | + |+ |+ |+ + o+ |+ o+ |+
2 | ®usuka + + + + + + + + + + + + + +

[Tocnenyroliiyie JUCLUATITUHBI

1| KBanToBasa u

onTUYeCKast + |+ o+ o+ + |+ |+ |+ |+ + |+
3/1eKTPOHHUKA

2| MeTtogb1
MaTeMaTuieCcKon + |+ + |+ |+ |+ + |+ |+ |+ +
bu3nku

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, () OPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU H3yUEHWUW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTIJTUHBI
Bupp! 3aHaTHM
35}
= B
< S g
~ | = O
& & o
= T T ="
= ) &=}
il = o o &
g = = = % ®DopMbI KOHTPOJIS
= g o 5 =
) = o
=3 = =3}
N = @ O
3 a, 3
2 o 4
© ta) o
z : :
= G
OIIK-1 + + + + KonTtponbHas pabora,
OrTuert 1o 1labopaTopHOM
pabote, OTpoc Ha 3aHATHSX
OIIK-2 + + + + KonTtponbHas pabora
3
Ortuet 1o abopaTopHO
pabote, Ompoc Ha 3aHSATHAX

6. IHTepaKTHBHBbIE MeTOABI ¥ (OPMbI OpPraHU3aIUH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmuie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHuUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

I/IHTepaKTI/IBHbIe IMpakTUuyeCckKue I/IHTepaKTI/IBH
3aHATHUA bIe JIEKLIMH

MeTobl Bcero

[Ipe3eHTaLuu € UCTIOIb30BaHUEM 2 2
C/1aliioB ¢ 00CyXaeHnemM
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PellieHre cUTyal[MOHHBIX 3aJau

Pabora B KoMaH e

Hrtoro

10

7. JIabopaTopHbIil IPAaKTHKYM

Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

oo R~
3 4 =
3 = =
Z > 3
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT S S5
s | iS
2 o' O
= S
3 cemecCTp
1 OcHOBHBIe NpefiCTaBIeHNUs Bremnuit GpoTosddekt. VizyueHne 3akoHa 4 OIIK-1,
KBaHTOBOW MeXaHHKU CrosneToBa 1 po-BepKa (hopMy/ibl OIIK-2
OVHILTEeNHa
Ntoro
2 DreMeHTbl MaTeMaTU4eCKoro IIpoBepka cOOTHOLLIEHUS OIIK-1,
arrapara HeoTpeie/IEHHOCTeH /1/1s (POTOHOB OIIK-2
Ntoro 4
4 Atom Bogopoza WccenoBanHue crieKTpa atoma Boopoza 4 OIlK-1,
[1K-2
Ntoro 4 O
13 KBaHTOBBIE CTaTUCTAUECKHE TyHHenbHbIN 3 (eKT B BLIDOXKIAEHHOM p- 4 OIIK-1,
pacripe/ie/ieHust n - nepexoje OIIK-2
Ntoro 4
Wtoro 3a cemecTp 16
8. IIpakTHUecKue 3aHATHUA
Copiep>xaHre MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
) g =
I L =
3 = =
Z 5
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN GES o = GE
=
= o=
2 o' 2
= S
3 cemecCTp
1 OcHOBHBIe MIpe/CcTaBIeHuUs Doroaddext. dpdekt KomntoHa. BosHel 2 OIIK-1,
KBaHTOBOW MeXaHUKU ne bpouns. [Ipasuno kBantoBanus bopa OIIK-2
— 3ommepdenbga. Atom bopa.
Ntoro 2
2 DneMeHTbI MaTeMaTU4eCcKoro Oneparopsl. CpeiHUe 3HAYEHHS 2 OIlIK-1,
arrapara ¢usnyeckux BesMurMH. KoMMyTallMoOHHbIe OIIK-2
COOTHOLLEeHMUS.
Nroro 2
3 YpaBHeHue IlIpeaunrepa OpHoMepHbIe 3a/1aui Ha OThbICKaHHe 2 OIIK-1,
COOCTBEHHBIX UMCeJ SHEPTUU U OIIK-2
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BOJIHOBBIX YHKLMM. CKauoK MoTeHL1ana
Nroro 2
7 CucTeMbl MHOTHUX YaCTHL] OTtpaykeHue U NpeioM/IeHre BOJH. 2 OIIK-1,
beckoHeuHas moTeHLMa/IbHA sSIMa. OIlK-2
Wtoro 2
9 OcHOBHBIE TIPeCTaB/IEHHUS KoneuHast moTeHI[aIbHAas sIMa. 2 OIIK-1,
CTaTUCTUYECKOH (PU3UKU JIVMCKpeTHBIN U HellpepbIBHBIN CIIEKTPbI OIIK-2
3HaueHWl SHepruv. Pe3oHaHCHI.
Nroro 2
13 KBaHTOBBIE CTaTUCTAUECKHE [IpoxokeHue npsiMOyroJIbHOrO 2 OIIK-1,
pacrpezeneHus noteHIMaabHOro 6aprepa. KoadduieHT OIIK-2
MIPO3pPayHOCTH TIOTEHLaIBLHOTO bapbepa
Ntoro 2
14 Cratuctuueckass MexaHuKa OmnpegeneHye 3HaUeHUM SHEPTUU U 2 OIIK-1,
BBIPOXK/IEHHOTO (pepMU-Ta3a BOJIHOBBIX (YHKLIMM YaCTULIbI B OI1K-2
cdepryeckr CHMMETPUYHOM
TOTeHLIMAIbHOM siMe
Nroro
15 ®opmyna I1nanka AtoM BOZIOpPO/Ia ¥ BOZIOPO/IOTIOI0OHBIE 4 OIlK-1,
aTtoMbl. V3/yueHre XxapakTepucTUyeCKUx OIIK-2
CIIeKTPOB aTOMHBIMU CUCTEMAaMH.
Ntoro 4
Wroro 3a cemecTp 18

Tabmumie 9.1.

9. CamocTosiTe/IbHas1 padora
Buzipl camocTosTeIbHOM paboThl, TPYAOEMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPeJCTaB/IeHbI B

Tabmuua 9.1 - Busibl camocTosiTebHOM paboThl, TPY0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH

A z
5 z S
o QE_, E’
Bujbl CaMOCTOSITENBHOM | & >
Haseanust pa3nenoB g =y DOopMBI KOHTPOJIS
paboTel S s g
=S a =
=¥ S 2
= S
3 cemecCTp
1 OcHoBHBIE [Toaroroska K 2 |OIIK-1, |Ormpoc Ha 3aHATHSAX,
Tipe/iCTaB/IeHUst TpakTUYye CKUM 3aHATUSM, OIIK-2 Ortuet 110 1abopaTopHO
KBAaHTOBOW MeXaHUKU CceMUHapam pabore, KoHTponbHast
[TpopaboTKa eKIIMOHHOTO 1 pabora
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
[ToaroroBka K 1
KOHTPOJIbHBIM paboTam
HToro 8
2 DeMeHTbl ITogroroBka K OIIK-1, Ornpoc Ha 3aHATUSIX,
MaTemMaTUueCKOoro MpaKTAYe CKUM 3aHSATUSIM, OIlK-2 Ortuer 110 J1laboOpaTOpHOM
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arriapara

ceMHHapaMm

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

IToaroroBka K
KOHTPOJIbHBIM paboTam

IToaroroBka K
KOHTPOJIbHBIM paboTam

pabote, KoHTponbHast
pabota

Ntoro
3 YpaBHeHue [ToaroroBka K OIIK-1, |Omnpoc Ha 3aHATHSAX
[Ipenunrepa MpaKTU4Ye CKUM 3aHATUSM, OIIK-2
ceMHHapam
[TpopaboTKa eKIMOHHOTO
Marepuasa
Nroro
4 Atom Bogopoza ITpopaboTKa JIeKIMOHHOTO OIIK-1, |Ornpoc Ha 3aHATHSIX
marepua’sa OIIK-2
OdopmreHre O0TUETOB T10
nabopaTtopHbIM paboTam
Ntoro
5 CnuH, 3/1eKTPOH B ITpopaboTKa JIeKIMOHHOTO OIIK-1, |Onpoc Ha 3aHATHsAX,
MAarHUuTHOM [0Jj1e Marepuasa OIIK-2 KoHTposbHas pabota
IToaroroBka K
KOHTPOJIbHBIM paboTam
Ntoro
6 Teopust Bo3MylljeHUM ITpopaboTKa JIEKIJMIOHHOTO OIIK-1, |Ormpoc Ha 3aHATHAX
Marepuasa OIIK-2
Ntoro
7 CucTteMbl MHOTUX [Toaroroska K OIIK-1, |Omnpoc Ha 3aHATHAX
YaCTUL] MpaKTUUYe CKUM 3aHSATUSIM, OIlIK-2
ceMUHapam
[TpopaboTKa eKIIMOHHOTO
Marepuasa
Ntoro
8 DnemMeHTBI TeOpUU ITpopaboTKa JIeKIMOHHOTO OIIK-1, |Onpoc Ha 3aHATUAX
paccessHus Marepua’a OIIK-2
Ntoro
9 OcHOBHBIE IToaroroBka K OIIK-1, |Ornpoc Ha 3aHATHSX,
Trpe/CcTaB/leHus TpaKTUYe CKUM 3aHATUSM, OIIK-2 KoHTposbHast pabota

CTaTUCTUYECKON (PU3HKU

ceMuHapaMm

[TpopaboTKa eKIIMOHHOTO
Marepuana

ITogrororka K
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KOHTPOJIbHBIM paboTam

10 Pacrnipegienenue
I'mb6ca

HToro 4
[TpopaboTKa eKIIMOHHOTO 1 | OIIK-1,
marepua’ia OIlIK-2
Ntoro 1

Ornpoc Ha 3aHATUSAX

11 Pacnipenenenus

ITpopaboTKa JIeKIMOHHOTO 1 |OIIK-1

Onpoc Ha 3aHATUAX

Makcsesia 1 bosbliMaHa | Marepuasna
Ntoro 1
12 Bosbioe [TpopaboTKa 1eKIIMOHHOTO 1 OIIK-1, |Omnpoc Ha 3aHATHSAX
KaHOHUYeCKoe Marepuasa OIIK-2
pacripesiesieHve Vitoro 1
13 KBaHTOBEIE ITogrororka K 2 OIIK-1, |Ormpoc Ha 3aHATHUSX,
CTaTUCTAYECKHe MPaKTUYECKUM 3aHSATUSIM, OI1K-2 Otuet 110 1abopaTopHOi
pacrpezeneHus ceMHHapam pabore
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
Ntoro 7
14 Craructuueckas ITogroroeka K 2 OIIK-1, |Onpoc Ha 3aHATUAX
MeXaHUKa BbIPOXKJEeHHOI0 |TMPaKTUUeCKUM 3aHATUIM, OIIK-2
dbepmu-rasza ceMHUHapam
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Ntoro 3
15 ®opmyna I1nanka [ToaroroBka K 4 |OIIK-1, |Ormnpoc Ha 3aHATUSX
MPaKTUYEeCKUM 3aHATUIM, OIlIK-2
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro )
Nroro 3a cemectp 54
Ntoro 54
10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcrMabHbIH MakcrMabHbIH
DieMeHThI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
KonTposnbHast pabora 6 10 12 28
12
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Onpoc Ha 3aHITHSX 14 14 14 42
Ortuet 10 1abopaTOpHOA 10 10 10 30
pabore
WToro makcumym 3a 30 34 36 100
repuos,
Hapacraroym utorom 30 64 100 100

11.2. ITepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//iOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/IeH B Tabmuije
11.3.
Tabmuia 11. 3 — [epecueT cymMbl 6a/iIOB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY

WToroBast cyMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO0) 75 -84 C (xopor10)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTELHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUIITHHBI

12.1. OcHoBHas 1uTeparypa
1. BenmeHue B KBaHTOBYIO MeXaHHKY [Tekct] : yueOHOe rocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHucrepcTBo o0Opa3oBaHus U Hayku Poccuiickoii ®eneparu, ToMCKuii roCyiapCTBeHHBIN
YHUBEPCUTET CHCTeM YIIpaBleHusT U pafuosneKTpoHuku (Tomck), PakynereT AMCTaHLMOHHOTO
obyuenusi. - Tomck : Ok Konrent, 2012. - 112 c. (Hamune B 6ubmoreke TYCYP - 42 3k3.)
2. MyxauéB B. A. AtomHas ¢u3smka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuuue B 6ubmoreke TYCYP - 39 3k3.)

12.2. lonosiHUTe /ILHAA JIUTepaTypa

1. OcHoBBI TeopeTHuecKod ¢GU3MKU : yueOHUK /s By30B: B 2 T. / . B. CaBenneB. - CII0. :
Jlanb, 2005 - T. 2 : KBanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hamuune B 6ubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. 1. Teoperuueckasi ¢u3vka : yuebHOe mocobwe gy By3oB: B 10 T. — M. :
®usmariut, 2004. — T. 3 : KBantoBas MexaHuka. HepenstuBuctckass teopus / JI. [. Jlanpay, E. M.
JIudpimwis ; pen. : JI. I1. TIutaeBckuii. — 5-e u3sf., crepeoturt. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)
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3. @eiinmaH P. deliHMaHOBCKHe JIEKIMHU T10 (DHU3MKe : TTOJTHBIN Kypc o01eit ¢husvku: [Tep. ¢ aHTI.
/ P. ®eitaman, P. JlelitoH, M. Canjac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Buin. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammure B oubmoreke TYCYP - 20 3k3.)

12.3. YueOHoO-MeToANYEeCKOE TOCOOHE M MPOrpaMMHoOe ofecreyeHme

1. MarasunnukoB A. JI. BBemeHWe B KBAHTOBYIO MeXaHWKY: yueb. mocobuwe / A. JI
MarasuHHukoB, B. A. Myxaués. — Tomck: Onb Konrtent, 2012. — 112 c¢. MeTtoauueckue ykasaHus K
TIPAKTUUECKUM 3aHSTUSM U CaMOCTOsITe/IbHOM paboTe Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 42 3k3.)

2. Buewnuii dorosddext. N3yuenue 3akoHa CtosieToBa U TpoBepka (opmysbl DWHIITelHa:
MeTtoznueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiun B. A. - 2009. 11 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/851, cBoGOAHBIIA.

3. WccnenoBaHue criekTpa atoMa Boziopofa: MeToandeckue yka3aHus K mabopaTopHoii pabote /
3axapos H. A., KupwiioB A. M. - 2011. 18 c. [OnekrpoHHbili pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/917, cBob6ogHBIIA.

4. Tananckuii B.JI. IIpoBepka COOTHOLIEHUS] HeONpeZe éHHOCTeN /111 (JOTOHOB: PYKOBOJCTBO K
nabopatopHbeIM paboTaM [/isi CTYAEeHTOB Bcex creljaabHocTel / B. JI. T'ananckui, A. JI. MarasmHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmuoteke TYCYP - 10 3k3.)

5. TyuHenbHbIN 3¢deKT B BRIPOKIEHHOM p—n — repexozie: PykoBozcTBo K 1abopaTtopHoii paboTe
/ ®emopoB M. B., Jlsumn A. B. - 2009. 12 c. [DOnekTpoHHBIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/852, cBob6ogHbII.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. bubnroreka yHMBepCHUTETa
2. http://ru.wikipedia.org - CBoOozHast SHUMKIONIeaVs «Bukumegusi».
3. Tlouckossie cucteMbl Google, Yandex, Rambler u ap.

13. Marepua/ibHO-TeXHHYECKOe o0ecrneyeHHe JUCIUILTHHBI
yueOHbIe JabopaToOpHbIe TIOMELIeHHUS;
ayIUTOPUH C MYJIbTUMEeAUMHBIM 000py/j0BaHUEM;
JIeMOHCTPAL[MOHHbIe MaTepuaJbl.

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPU/IOKEeHNUH 1.

15. MeToanuecKne peKOMeHJALUH 110 OPraHU3aliy U3yYeHUsl AUCHUILITHHbBI
be3 pekoMeHja11i.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KBaHTOBasi MexaHMKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaBneHHocTs (11po¢unb): MUKpPO3/1eKTPOHHKA U TBePAOTe/IbHAA Y/IeKTPOHHKA
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: @3, Kadeapa pusudeckoi 3/1eKTpOHUKH

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— gporeHT Kad. 11 Brikos B. 1.

3auet: 3 cemecCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

eCTeCTBEHHOHAYUHYIO CYI{HOCTh I1pobieMm,
BO3HMKAIOIMX B X0/e MpogeCcCHOHaTbHOU
JlesITe/IbHOCTH, NIPUB/IeKaTh JI/Is1 UX pelleHUs
COOTBETCTBYIOLIMN (PM3MKO-MaTeMaTuieCKUn
amrapar

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO L o/mkeH 3HaTb OCHOBHbBIE TIOHATHS, 3aKOHBI
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO Y Haubosiee Ba>KHbIE 3/IEMEHThI

KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX MaTeMaTH4eCKOro arrapara KBaHTOBOU

T10JI0’KEeHUM, 3aKOHOB Y METOZIOB €CTeCTBEHHBIX | MeXaHUKHU U CTaTUCTUUeCKOU (PU3UKY;

HayK U MaTeMaTUKU [oiokeH yMeTb aHa/IM3UPOBaTh JUHAMUKY
OIIK-2 CTII0COOHOCTBIO BBISIB/ISITH /IEKTPOHOB, aTOMOB 1 IpyTrHX

MHUKPOOOBEKTOB C MCII0J/Ib30BaHUEM
TNpe/ICTaB/JIeHU U 3aKOHOB KBaHTOBOW
MeXaHHKU; UCCe/J0BaTh CBOMCTBA
MaKpOCKOITMYEeCKUX CUCTEeM MeTOaMU
pPaBHOBECHOM CTaTUCTHUUeCKOW MeXaHUKU;
[ o/rkeH BiaseTb 0CHOBHBIMU
MaTeMaTHu4eCKUMHU MeTo/jaMu
HepeSITUBUCTCKOM KBAHTOBOM MeXaHUKU U
CTaTUCTUUeCKON (PU3UKY;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTEePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKMI | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

Y TeopeTHYe CKUMH
3HAHUSIMU B TIpejiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuusa OITK-1
OIIK-1: criocoGHOCTBIO MPE/CTaB/IATh a/[eKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHWH HAyuHYHO
KapTUHY MHpa Ha OCHOBE 3HAaHWSI OCHOBHBIX TOJIOXKEHWM, 3aKOHOB M METO/I0OB eCTeCTBEHHBbIX HayK U
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MaTeMaTHKH.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

COBPEMEHHOMY YPOBHIO
3HaHUM (u3nUecKue
TIPUHITUTIBI U
€CTeCTBeHHOHAYYHYHO
CYIIIHOCTb TPO0/IeM
KBaHTOBOW MeXaHUKU Ha
OCHOBe 3HaHHsI KpUTepUeB
repexo/ia ot
pacCMOTpEeHUs SIBJIEHUM Ha
OCHOBe KJITaCCUUeCKOM
(U3UKU K KBaHTOBO;
OCHOBHBIE TTOHSTHS,
3aKOHbI ¥ YpaBHEHUsI
KBaHTOBOW MeXaHWKHU U
MaTeMaTHKH, a TaKxXKe
CTaTUCTUUeCKOU (PU3NUKU

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue Tpe/ICTaB/ISATh U BBISIBJIATH a/]eKBaTHYO COOTBETCTBYIOLLIM
9TaroB aHa/IM3UPOBaTh COBpEMEHHOMY YPOBHIO MaTeMaTUueCKUM

aJileKBaTHbIe 3HAHUU KBAaHTOBO- anrapaToM KBaHTOBOM

MeXaHUYeCKyH0 CYyIHOCTb
sIBJIEHUM Ha OCHOBe
aHa/M3a U OCHOBHBIX
TIO/I0’KeHUM ¥ METO/IOB
KBAaHTOBOM MEXaHUKHU U
MaTeMaTHKU;
aHa/IM3UPOBaTh JUHAMUKY
JTBIKEHUSI 37IEKTPOHOB,
aTOMOB ¥ MUKPOOOBEKTOB
ypaBHEHUSIMHA KBaHTOBOM
MeXaHWKU; UCCJIeZIOBATh
CBOMCTBa
MaKpOCKOTTUYe CKUX
CUCTEM MeTOZlaMH
PaBHOBECHOM

CTaTUCTUYe CKOU
MeXaHUKU

MeXaHHUKU; MPe/ICTaB/sATh
aZleKBaTHYIO Hay4YHYO
KapTUHY KBaHTOBO-
MeXaHUYeCKHX SIBIeHUIN
MHpa Ha OCHOBe
OCHOBHBIX T0JIO)KEHUU
MaTeMaTHUKU U KBaHTOBOM
MeXaHHKHU, 3aKOHOB;
B/Ia/IeTh OIBITOM pelleHUH
MPOCTEeUIINX 3a1a4
KBAaHTOBOW MeXaHUKU U
CTaTUCTUYeCKOU (PU3HUKU

Bupp! 3aHaTHM

* VHTepakTBHbIE
MpaKTUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuu;

* CamocTrodTesbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepaKTHBHbIE
JIeKLINY;

* [IlpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* VIHTepaKTUBHbIE
MpaKTUYeCKHUe 3aHsATHS;
* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* 3auerT;

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;
* 3auert;

dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpuBe/leHa B

Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHUSI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OT1nmnyHo * OCHOBHbIE TTIOHATUS * OTJIMYHO * CaMOCTOSITeNTbHO
(BBICOKMIA YPOBEHb) | KBaHTOBOM MeXaHUKHY; OpHEHTHUPOBATLCS B onpejensieT LieJid U
BOCIIPOU3BOAUT TeopeThueCKoM 3a/lauM SKCrieprMeHTa
TeopeThueCcKui MaTtepuase 0e3 WCXO/Is U3

Marepuas be3

WCTI0/Ib30BaHUsl yueOHOTO

TeopeThueCKUX
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WCTIO/Ib30BaHUsI yueOHOTOo
noco6usi; cB060LHO
W3/1araeT MaTepuail B
yCTHOU (opMme;
aHalM3upyeT u
BOCITPOM3BOAUT
B3aMIMOCB$I3b
XUMUYeCKUX TIOHSITHHN U
3aKOHOB ;

1ocobusi; cBOOOAHO
yMeeT MPUMEHSTh
TIO/TyUeHHbIe 3HAHUS JIIsT
pelleHUsT TBOPUECKUX
MPAaKTUUYECKMX 3a/1ad 1
WUHTEepHpeTaLun
pe3y/IbTaToB
9KCIEPUMEHTA ; ;

TPe/IOChIIOK; ;

Xopotiio (6a30BbIii

® OCHOBHbIE ITOHATHUA

¢ OPHUEHTHPOBATLCA B

* ompeenseT Leu U

yuebHOro rnocobus. ;

TeopeTUyeCKue 3HaHUS
JUIs1 peltieHrst 6a30BbIX
TIPAaKTUYECKHX 3a/1ad U
WHTeprpeTaLy 1
pe3y/bTaToB
JKCIepUMeHTa C
TIOMOIIIBIO
TIpero/iaBareJis; ;

YPOBEHb) KBaHTOBOW MeXaHWKU; TeopeTHuyeCcKoM 3a/lauy SKCIIeprMeHTa
BOCIIPOU3BOJIUT Marepuase 6e3 yueOHOro | MCXO[s U3
TeopeTHyeCKUit rocobust wiu ¢ TeopeTHyeCcKuX
marepuar C VICTI0/Ib30BaHUEM MpeAToChIIOK C
HCTIO/Tb30BaHUEM y4yeOHOro TT0Co0uS; TTIOMOIIbIO
TeopeTHUeCKNX 3HAHUM TIPUMEHSITh TIperiofiaBare’is; ;
WM yueOHOro 1ocobusi; | TeopeTHUecKue 3HaHHS
YaCTHYHO M3/1araet JJ1s1 pereHust
Marepuas B yCTHOU CTaHJAPTHBIX
¢dopwme; ; MpaKTUYeCKHX 3a/a4 U
WHTepIIpeTaLun
pe3y/ibTaToB
JKCIIepUMEHTa ;
YOB/IETBOPUTE/IBH | ¢ OCHOBHbBIE MTOHSTHS * OpHEHTUPOBATHLCS B * onpejesseT Le/ln U
0 (TIOpOroBbIi KBaHTOBOW MeXaHWKH; TeopeThyeCcKoM 3alauM FKCTIepUMEHTa,
YPOBeHb) BOCITPOM3BOAUT Mmarepuare C WCXOZS U3
TeopeTHyeCcKUit WCTI0/Ib30BaHUEM TeopeTHyeCcKuX
Marepuar C yuebHOro 1mocobus; TIPe/INIOCHIIOK, C
WCTI0/Ib30BaHUEM TIpUMeHsieT TIOMOILL[bIO T/IaHa paboThI

U MperogaBare’id ; ;

Tabmuija 5 — Orarbl

2.2 Komnerenuusa OITK-2

OIIK-2: cnocoOHOCTBIO BBISIB/ISATH €CTeCTBEHHOHAyUHYI0 CYIIHOCTh IMPO00seM, BO3HHKAOUIUX B
xozie TIpoheCcCHOHANBHOU /IeATe/IbHOCTH, TIPUBJIEKATh /IS WX peLIeHHs COOTBETCTBYIOIIUN (U3MKO-
MaTeMaTHueCKH arrapar.

st boOpMUpOBaHKST KOMITETEHITUN HEOOXOAUMO OCYILeCTBUTD Psifi 3TAOB. DTarbl (OpMHUPOBaHHUS
KOMITETeHLIUH, TpUMeHsieMble [ii 3TOTO BUZBLI 3aHATHH M HCIONb3yeMble CPeACTBAa OLleHHUBaHUs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

CYII[HOCTD TTpo6ieM
KBAaHTOBOM MeXaHUKU;
KpUTEpUU Tiepexofia
pPacCMOTPEeHUS SIBJIEHUM OT

HpO6J’I€M; dHa/TU3UPOBATH
KBAHTOBO-MeXdaHHUYeCKue
sIBJIEHUS, OITMCBIBATb
sIBJIeHUA YPaBHEHHUSAMU

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue (bu3myecKyie MPUHLMIILI U | BBISIB/IITH KBAHTOBO- COOTBETCTBYIOLLIM
3TaroB eCTeCTBeHHOHAyYHYO MeXaHUYeCKyH0 CyIIHOCTb | MaTeMaTh4yeCKUM

arrapaTtoM KBaHTOBOM
MeXaHHKHU; OMbITOM
pelleHu MPoCTenITnX
3a/lau KBAHTOBOU

CornacoBaHa Ha noprane Ne 3973

18



K/laccuueckol (hU3uKu K
KBaHTOBOM; OCHOBHbIE
ypaBHeHHsI KBAHTOBOU
MeXaHUKHU.

KBAHTOBOM MeXaHUKHU

MeXaHHKHU.

Bunpl 3aHATHI

* VIHTEpaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* JHTepakTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
JIeKLIUY;
 [lpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* (CamocrosiTesibHas
paborta;

* VIHTepakTUBHbIE
TpaKTAUYe CKUe 3aHATHS;
* JlaboparopHble
3aHATHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Ormpoc Ha 3aHATHSX;

* 3auerT;

* KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Omnpoc Ha 3aHATUSAX;

* 3aueT;

¢ OrtyeT 110
nabopatopHol pabore;
* 3auerT;

(DOPMYJ'II/IPOBK& ToKaszaTrenei u KpUTEpHUEB OLI€EHWBAHUA ,ELEIHHOﬁ KOMITIeTeHIIMM TIpHBEAE€HA B

Tabsure 6.
Tabnuiia 6 — IToka3aTesiu M KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarax

CocraB 3HaTb YmeTb Bnagetb
OTtmryHO * (usuueckue * BBISIBJIATb KBAHTOBO-

(BbICOKMI YPOBEHB)

TIPUHLUTIBI U
eCTeCTBeHHOHAYUYHYIO
CYIITHOCTB TIpO0/IeM
KBAaHTOBOW MeXaHUKH;
KPUTEPUHU Tiepexofia
pacCMOTpeHUs SIBJIEHU
OT KJ/lacChueCcKol (hU3uKu
K KBaHTOBOW; OCHOBHbIE
ypaBHeHUsI KBaHTOBOU
MeXaHUKU.;

MeXaHUYeCKyHo
CYIIHOCTb TIPO0/IeM;
aHa/TM3UPOBaTh
KBAaHTOBO-MeXaHUYeCKHe
SIBJIEHUS, OITMCHIBATh
SIBJIeHUs] YpaBHEHUSIMU
KBAHTOBOI MeXaHUKU;

* COOTBETCTBYIOLUM
MaTeMaTuieCcKum
arnrapaToM KBaHTOBOM
MeXaHUKH; OMbITOM
pelieHui
HeCTaHJAPTHBIX U
TUTIOBBIX 3a/1a4
KBAHTOBOM MeXaHHUKHU.;

Xoporiio (6a30BbIit

* (pusnueckue

¢ aHa/IM3UPOBATh

¢ MHCIIO/Ib3yeT

ypOBeHB) IPUHLUIIBI KBAaHTOBOU KBAaHTOBO-MeXaHHuueCcKue COOTBeTCTByIOLuHﬁ
MeXaHUKU, KpUTepUU sIBJIEHUS, OITMChIBATh MaremMaruyeCKUn
repexo/ia paCCMOTPEHHUS | sIB/IeHHs yPaBHeHHUSIMU annapaT KBaHTOBOM
sSIBJIEHUH OT KBaHTOBOW MeXaHWKH; MexaHUKY; obnazaet
K/IaCCUYeCKoi (PU3NKH K OTBITOM pellIeHUH
KBaHTOBOU; OCHOBHbIe TUIIOBBIX 3aJau
yPpaBHeHHUsI KBAHTOBOU KBaHTOBOU MeXaHUKH.;
MeXaHUKHU.,

YI0B/IETBOPUTE/IbH | * OCHOBHBIE YPABHEHHS] | * OIMCHIBATDH SIBJIEHUSI * 0o0saziaeT OMbBITOM

0 (TIopOroBbIi KBaHTOBOW MEXaHHWKH.; ypPaBHEHUSIMM KBAHTOBOM | peLleHWI MPOCTeULLINX

YPOBEHb) MeXaHUKU; 3a/lau KBAaHTOBOM

MeXdHHKMU.;

3 TumnoBbie KOHTPOJIbHbIE 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 O6yq6HI/I$I HCIIOJBb3YKTCA TUIIOBbIE KOHTPOJIBHBIE
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3a/laHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecCceé OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTaBe.

3.1 TeMbI 0NIPOCOB Ha 3aHATHAX

— @®orosddert. Opdexkr Komnrona. Bonuel ge bporing. [lpaBuno kBaHTOBaHus bopa —
3ommepdenbaa. Atom bopa. CoorTHouleHue HeomnpejeneHHocTel. Omnepatopel. CpefHue 3HayeHUs
¢u3nueckux BenMuuH. KoMMyTaloHHble COOTHOIIeHHs. OJHOMepHble 3a3ZlauyM Ha OTbICKaHUe
COOCTBEHHBIX UKMCes SHEPTUU W BOMHOBBIX (QyHKUMH. CKayoK moTeHMana OTpaxeHHe U TPOXOXK/eHre
BOJIH. beckoHeuHas noteHuyanbHas sima. KoHeuHasi moteHuyanbHas sima. [IMCKPeTHBIM ¥ HENpPepbIBHbIN
CIIeKTPbI 3HaueHWi SHepruu. Pe3oHaHCHL. [IpoxokzeHue MPSMOYTO/IBHOTO TMOTEHI[MaIbHOTO Oapbepa.
KosddunmeHT rpo3payHocTy NoTeHLManbHOro 6apbepa OmpesiesieHre 3HaUeHWI SHEPTUU W BOJIHOBBIX
¢GyHKUME yacTULl B chepuyeckd CHMMETPUYHOM TMOTeHLMalbHOM siMe ATOM BOZOpoZa H
BOZIOPOJOTIOA00HBIE aTOMBI. M3/TyueHre XapaKTepPUCTHUECKUX CITIEKTPOB aTOMHBIMHU CUCTEMaMH.

3.2 TeMbI KOHTPO/IbHBIX PadoT
— 1. Bo3HUKHOBeHMe KBaHTOBOW MeXaHUKW. [IBW)KeHHWe B T1oje I1[eHTpa/bHOW CHJIbI
Marematnueckuii amnmaparT KBaHTOBOM MexaHWKM. OCHOBHbIe TOCTYy/aTbl KBAaHTOBOW MeXaHUKU 2.
CrayuonapHoe ypaBHeHue lllpenuHrepa. BpemenHoe ypaBHeHue lllpegunrepa TyHHenbHbIN 3QdeKT
lapmonnueckuit ocuunngarop. 3. Teopust KBaHTOBbIX mepexofoB. CnuH. M3nyueHue aTOMHBIMU
cuctemMamu MosiekyJibl.

3.3 Tembl j1ab0paTOPHBIX PadoT
— Baewrnuit poroaddext. M3yueHue 3akoHa CToneToBa U Mpo-Bepka Gopmysibl HHINITeHHA
— IlpoBepka coOTHOLLEHUsI HeorpeenéHHOCTe! A1 (OTOHOB
— HWccnenoBaHye crieKTpa aTomMa BoJ[opofa
— TyHHenbHbIN 3()(eKT B BIDOXKIEHHOM P-N - Tlepexojie

3.4 3auér

— KopnyckynsipHo-BoiHOBOM Ayanu3m cBeta. [wrote3a fe Bpoiiis. BosHoBas dyHKIust Jie
Bpoiins. OrnepaTopbl U WX CBOMCTBAa B KBAaHTOBOW MeXaHUKe. PU3MUeCKUN CMbIC/T BOTHOBOM (DYHKI[WU.
[TocTynatel KBaHTOBOM MexaHUKU. YpaBHeHWe Illpenunrepa. CraiuoHapHoe ypaBHeHue lllpeaunrepa.
CooTHolleHue HeompeeneHHOcTel. [lpocrelimme 3ajjaud  KBaHTOBOM MexaHMKU. YacTuia B
TIPSIMOYTOJIBHOM TTOTeHLIMaIbHOM siMe ¢ OeCKOHeUHBIMU cTeHKaMu. [IpoxokaeHue yacTHLbI uepe3 OGapbep.
TyHHenbHbIM 5(Q@ekT. KBaHTOBBIM TapMOHMUECKUM OCLWUIATOP. OJEKTPOH B aroMe BOZAOpOJa.
KBantoBbie umcia. CoOCTBeHHBI MOMEHT 3/IeKTpOHA. MarHUTHBIA ~ COOCTBEHHBIM MOMEHT.
MHorosnekTpoHHbli atoM. Tabnuiia MeHgeneeBa. [loHsATHe O Teopuu TMpefCTaB/ieHUA. BekTtop
coctostHusi. CoBeKTop coctosiHus. ['rmp0epToBo mpocTpaHcTBo. OmniepaTtop B MaTpUUHOW opme.

4 MeTtognueckye MaTepHaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yUyeHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasbl, OMNpEAeSAIOIIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (W/IM) OIbITA [eATe/bHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. BBemeHue B KBAHTOBYIO MeXaHHKY [TekcT] : yueOHoe rocobue / A. JI. Mara3suHHUKOB, B. A.
MyxaueB ; MunucTepcTBo obpa3oBanus u Hayku Poccutickoit ®enepariyiv, TOMCKUI rocysapCTBeHHBINA
YHUBEPCUTET CHUCTeM yIpaBieHUss W pajuo31eKTpoHuKU (Tomck), PakynbreT AMCTaHLIMOHHOTIO
obyuenust. - Tomck : Db Korrent, 2012. - 112 c. (Hammuue B 6ubmioteke TYCYP - 42 3k3.)
2. MyxauéB B. A. AtomHas ¢u3smrka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa
1. OcHOBBI TeopeTHUeCKOW ¢u3MKM : yueOHUK A7 By3oB: B 2 1. / Y. B. CaBenbeB. - CIIb. :
Jlanb, 2005 - T. 2 : KBanToBast Mexanuka. - CII6. : Jlanb, 2005. — 430 c. (Haiuune B 6ubmioreke TYCYP
- 20 9K3.)
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2. Jlawpay JI. [I. Teoperuueckass ¢u3vka : yueGHOe mocobwe gy By3oB: B 10 T. — M. :
®usmariut, 2004. — T. 3 : KBantoBas MexaHuka. HepenstuBucrckass teopus / JI. [. Jlanpay, E. M.
Jiudpmmwis ; pen. : JI. I1. TIutaeBckuii. — 5-e u3sf., crepeoturt. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)

3. @eiinmaH P. deliHMaHOBCKHe JIEKIMU T10 (DHU3MKE : TTOJTHBIN Kypc o01eit ¢husvku: [Tep. ¢ aHTI.
/ P. ®eitaman, P. JlelitoH, M. Canac. — 3-e u3g., ucnp. — M. : YPCC, 2004. — Buim. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hasmuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. YueOHO-MeTOANYEeCKOe 10Co00He U MPOorpaMMHoOe odecrieueHne

1. MarasunnukoB A. JI. BBemeHWe B KBAHTOBYHO MeXaHWKY: yueb. mocobuwe / A. JI
MarasuHHukoB, B. A. Myxaués. — Tomck: Onb Konrtent, 2012. — 112 c¢. MeTtoauueckue ykasaHus K
TIPAKTUUECKUM 3aHSTUSM U CaMOCTOsITe/IbHOM pabote Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 42 3k3.)

2. Buewnuii dorosddext. N3yuenve 3akoHa CrtosieToBa U TpoBepka (opmysbl DWHIITelHa:
MeTtoznueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiun B. A. - 2009. 11 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/851, cBoGOAHBIIA.

3. WccnenoBaHue criekTpa aroMa Boziopofa: MeToandeckue yka3aHus K mabopaTopHoii pabote /
3axapos H. A., KupwiioB A. M. - 2011. 18 c. [OnekrpoHHbili pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/917, cBob6ogHBIIA.

4. Tananckuii B.JI. IIpoBepka COOTHOLLIEHUS] HeonpeZe éHHOCTeN /11 (JOTOHOB: PYKOBOJCTBO K
nabopatopHbeIM paboTaM J/isi CTYAEeHTOB Bcex crieljaabHocTed / B. JI. T'ananckuid, A. JI. MarasmHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmuoteke TYCYP - 10 3k3.)

5. TyuHenbHbIN 3¢¢deKT B BRIPOKIEHHOM p—n — repexozie: PykoBozcTBo K 1abopaTtopHoii paboTe
/ ®emopoB M. B., Jlsumn A. B. - 2009. 12 c. [DOnekTpoHHBIM pecypc] - Pexum pgocrymna:
http://edu.tusur.ru/publications/852, cBob6oHbII.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. bubnoreka yHMBepCUTETa
2. http://ru.wikipedia.org - CBoOozaHast SHUMKIONIeaVs «Bukumegusi».
3. Tlouckossie cucteMbl Google, Yandex, Rambler u ap.
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