MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKHU P®

degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)

YTBEPXIARO

ITpopekTop 110 yuebHOI paboTe

« »

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI

KBaHnTOBass MexaHuKa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT
HaripaBnenue noArotoBku (cneruanbHOCTh): 28.03.01 HaHOTeXHO/IOrMM 1 MUKPOCUCTEMHAasi TEXHHUKA
HanpaenenHocts (mpodub): HaHOTeXHOIOTMH B 31eKTPOHUKe U MUKPOCHUCTEMHOM TeXHUKe

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU
Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 2
Cemectp: 3
YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

II. E. TposiH
20 r

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 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 OO6asi Tpy0eMKOCThb 108 108 4yacoB
3.0 3.0 3.E

3aueT: 3 cemecCTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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
(cnetmanbHoCcTH) 28.03.01 HaHOTexXHOMOTMM U MUKPOCHCTeMHasi TeXHHKa, yTBepkaeHHoro 2015-03-06

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
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
HOucuuruivHa «KBanToBast Mexanuka» (b1.B.0O/1.13) otHocuTcs K 610Ky 1 (BapraTUBHAs 4acTh).
[TpemecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble  3HaHUS,  SIBJISIIOTCS
cepyrome AUCcUUIUIMHbl: MaremaTtuka, @usuvka.
[TocneayromwymMy AUCLHUIIMHAMU SIBASIFOTCS: KBaHTOBasg M ONTHMYecKasl 3/1eKTPOHMKa, MeTozbl
MareMaTrhyeckou (pU3UKU.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— OIIK-1 cnoco6HOCTBIO MPe/ICTaB/IATh aZleKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI HayuHYIO
KapTUHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWH, 3aKOHOB M METO/J|OB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

—  OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYILIHOCTh Mpo06sieM, BO3HUKAIOIIUX
B x0Jie MpodeCcCHOHaNbHOMN /leATeNbHOCTH, TIPUB/eKaTh /sl UX pelleHHsi COOTBETCTBYIOLIMM (PU3MKO-
MaTeMaTHJeCKui arapar;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHble TIOHSTHS, 3aKOHBI U Haubosiee Ba)KHbIE 3/IEMEHTHI MaTeMaTh4yeCcKOro
arrapara KBaHTOBOM MeXaHWKU U CTaTUCTUYeCKOU (PU3UKU

— yMeThb aHAJM3MPOBaTh [AWHAMHUKY 3JIEKTPOHOB, aTOMOB W JADYTUX MHKPOOOBEKTOB C
WCMO/Ib30BaHWeM TpeJCTaB/leHud M 3aKOHOB KBaHTOBOW MeXaHUKH; MWCC/Ie[oBaTb CBOMCTBA
MaKpOCKOIIMYeCKUX CACTeM MeTOZlaM{ PABHOBECHOM CTaTUCTUYeCKOM MeXaHUKU

— B/ajieTb OCHOBHBIMM MaTeMaThyeCKUMU MeTOJaMHu HepeIsiTUBUCTCKOM KBaHTOBOW MeXaHUKU
Y CTaTUCTUYeCKOU (PU3UKU

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM /ieATebHOCTU Bcero yacoB CemecTpsbl

3 cemecTp
AynutopHbie 3aHATHSA (BCEro) 54 54
Jlekin 20 20
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHbIe 3aHATHS 16 16
CamocTosiTenibHast paboTa (Bcero) 54 54
[MToAroToBKa K KOHTPOJILHBIM paboTam 5 5
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
[TpopaboTKa JIEKIJMOHHOTO MaTeprasa 15 15
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[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnipbl TpygoeMKoCTH 3.0 3.0

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JAUCHUILIHHLI K BU/IbI 3aHATHH
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.

= S =
08| ¢
T S a, = v <
= a o 8z 4 =
~ o @ s o9 s =
= S z = o 2 > 5
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI g 5 = 5 o @ S5
S| £ 8| 5|2z &E
z = & ®mE&| g¢
5, © S
= T =
= = S
1 | OcHoBHbIe NpeJcTaBIeHUs] KBAHTOBOM 1 2 4 8 15 OIlK-1,
MeXaHUKU OIIK-2
2 |DneMeHTBHI MaTeMaTUUeCKOr'o anrapara 2 2 4 9 17 OIIK-1,
OIIK-2
3 | YpaBHenue llpeauHrepa 2 2 0 3 7 OIlK-1,
OIIK-2
4 | ATom Bogopoja 1 0 4 5 10 OIlIK-1,
OIIK-2
5 |CnuH, 3/IeKTPOH B MarHUTHOM I1071e 1 0 0 2 3 OIIK-1,
OIIK-2
6 |Teopus Bo3mylLeHUN 1 0 0 1 2 OIIK-1,
OI1K-2
7 | CrCTeMbl MHOTUX YaCTHUL] 2 2 0 3 7 OIIK-1,
OIIK-2
8 | DneMeHTBI TeOpUH pacCesiHUs 1 0 0 1 2 OIIK-1,
OIIK-2
9 | OcHOBHBIE NIpe/ICTaBAEHUS 2 2 0 4 8 OIlK-1,
CTaTUCTUYECKOMN (PU3UKU OIlK-2
10 |Pacripenenenuie ['i66ca 1 0 0 1 2 OIlK-1,
OIIK-2
11 |Pacnipesnenenusi MakcBesiia u 1 0 0 1 2 OIIK-1
bonbumana
12 |Bosnbllioe KAaHOHHUUYECKOe 2 0 0 1 3 OIIK-1,
pacnpezeneHue OIIK-2
13 | KBaHTOBBIE CTaTUCTHUUECKHUE 1 2 4 7 14 OIlIK-1,
pacripeie/ieHust OIlK-2
14 | CraTucTtuyeckast MexXaHUKa 1 2 0 3 6 OIIK-1,
BBIDOXK/IEHHOTO (hepMH-Taza OIIK-2
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15 | ®opmyna Ilnanka 1 4 0 5 10 OIIK-1,
OIlK-2
Utoro 20 18 16 54 108
5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
CopeprkaHue pa3/esioB AVCLUIUIVH (T10 JIeKLKSM) TIpHUBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUTIIUH (TI0 JIEKLUSIM)
d z =
g =
Hassanus pasienos Copep>kaHue pas/iesioB AUCLUTIIMHGI 110 % . E %
JIEKLIMSIM s g g
= | 5%
- o ™
3 cemecTp
1 OcHOBHBIe MpejCTaB/IeHus Judpaxkius Mukpouactuy. BonHoBas 1 OIIK-1,
KBaHTOBOW MeXaHHKU ¢yskums. [IpuHIMN Heonpe/ieIeHHOCTH OIIK-2
lait3enbepra. BosHa ge Bpoits.
Ntoro 1
2 DneMeHTbl MaTeMaTU4eCKoro CBoliCTBa JIMHENHBIX OIepaTopoB. 2 OIIK-1,
amrapara CoOcTBeHHbIe 3HAUEHHUSI K COOCTBEHHBIE OITK-2
(byHKLMY TUHEMHBIX OTepaTopOB.
OJPMUTOBEI Orepatopkel. PasioxeHue 1o
co6CTBeHHBIM (DYHK-LIUSIM 3PMUTOBOTO
orieparopa. CobcTBeHHbIe GyHKIMY U
co6-cTBeHHbIe 3HaYeHHs1 oriepaTopa
MMITy/Ibca. MaTpu4HOe rpefCcTaBieHue
oneparopoB. CpesiHUe 3HaUeHUs
¢br3UeCKUX BEJIUYUH U
KBaHTOBOMEXaHWYeCKHX OIepaTopoB.
PacripesienieHrie BeposiTHOCTEM
v3MepeHuil pU3nuecKrx BeJTMUMH.
OCHOBHBIE KBAHTOBOMEXaHWYe CK1e
orneparopbl. KBaHTOBasi MexaHVKa B
JTUPAaKOBCKUX 0003Haue-HUsIX.
Nroro 2
3 YpaBHenue IIpeauHrepa YpaBHenue lllpenvnrepa /51 CUCTeMbl U3 2 OIIK-1,
JBYX OAVWHAKOBBLIX yacTul]. KBaHTOBas OIlK-2
MeXaHMKa aTomMa U Nepruofinueckast
cucTeMa 3J1eMeHTOB
MenpeneeBa.IsmMeHeHne COCTOSIHUS BO
BpeMeHHU. [lonHOe ypaBHeHMe
Ilpegunrepa. BeposTHOCTHas
VIHTepIIpeTaLysi BpeMeHHOUW BOJTHOBOU
¢byHKuu. VI3MeHeHre BO BpeMeH!
MexaHu4eCKUX BennuuH. [IpousBoaHbie
OIepaTopoB I10 BpeMeHU. DBOJIIOLYS BO
BpEMEHM CpPe/IHMX 3HAUeHUI OIrepaTopoB
(bu3MUYeCKUX BeJTMUKH.
Ntoro 2
4 Atom Bojopoza ATtoM Bozlopoja YpaBHeHue IlpennHrepa 1 OIIK-1,
Jnst atoma Bogiopozia. Cdhepudecku OIIK-2
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CUMMeTpHYHOe pelleHue. ['aMUIbTOHHaH
aToMa BOZ0pOZia C Y4eTOM YIJIOBOI'O
MomMmeHTa. CrieKTphl OnepaTopoB
TPOEeKLMHY YIJIOBOT'O MOMEHTA U KBaJipaTa
yIJI0BOro MoMmeHTa. IIpocTtpaHcTBeHHOe
KBaHTOBaHUe yIJIOBOIO MOMEHTA.
CriekTpocKomnuyeckasi KiacCU(pUKarus
aTOMHBIX ypoBHel. CTpoeHHe aToMa 1
neprouueckasi Tabivija MeHzieneeBa

HToro

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. MarHuTHele
MOMEHT atoMa Bozopoza. OnepaTtop
rpoekuyu crivHa. CniuHopsl. Marpura
[Taysu 1 ee cBoicTBa. YpaBHeHue [laymu.
O/NeKTPOH B MarHUTHOM 1oJjie. CuCTeMbl
TOXX/leCTBeHHbIX YaCTUL]. 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 UdCTHIL

[IpyHLMIT Hepa3IMYUMOCTH
TOKJ,€CTBEHHBIX YaCTHULl, CHMMeT-pPUYHbIe
Y aHTMCHMMeTpHUYHBbIEe BOJIHOBBIE
(GYHKLMU U UX CBSI3b CO CIIMHOM,
nipuHiun [Taymu. [TpubnvxeHHbIe
MeTO/bl UCC/IeJ0OBAHUS CUCTEM,
COCTOSILLIMX U3 MHOTUX YaCTUL], [TIOHSI-THe
0 KBa3uuacrtuuax. Teopus atoma reaus.
CTpoeHHe CI0)KHBIX aTOMOB.
[Tepuoguyeckas crucTeMa 3/1eMeHTOB
Menpesneesa.

Htoro

OTIK-1,
OTIK-2

8 DnieMeHTBI TEOPUM pacCesiHUsT

OO0111ast TeopHsi YIIPYTOro pacCestHusI.
AMIIIUTYA paccesiHus U
nvddepeHIManbHOe ceueHHe pacCesiHUS.
PaccesiHve B LIeHTPaJIbHOM T1071e.
[MapuyanbHbIe aMIUTUTYZIBI U (ha3bl
paccesiiusi. BopHOBCKOe npub/KeHue.

HToro

OIIK-1,
OIIK-2

9 OcHOBHBIe Tpe/iCTaBIeHUs
CTaTUCTUUeCKON HU3MKU

OcCHOBHBIe TIOCTY/IaThl CTAaTUCTHAYE CKOM
¢u3vku. Pa3oBoe MPOCTPAHCTBO U
CTaTUCTUUeCKHe (PyHKLIUU
pacnipesiesieHusi. CpefiHee 0 BpeMEeHH.
Cpennee 1o aHcam0s1t0. CTaTUCTHYeCKast

OTIK-1,
OTIK-2

CornacoeaHa Ha noprtane Ne 3980




He3aBUCUMOCTb. CpesjHee 3HaueHue
MarHUTHBIX MOMEHTOB CUCTEeMbI CITUHOB.
dnykryauuu. Jurcrnepcuss MarHUTHOTO
MOMEHTa CUCTeMbI CIIUHOB.

HToro

10 Pacripesienenue I'u66ca

[IBe cvCTeMbI B TEIJIOBOM KOHTAKTe.
OrmpefesieHrie SHTPOITMH 1 TeMIIepPaTyphI.
Hauasno TepMogrHamMuKu. [IBe CUCTEMBI B
IU(pPy3OHHOM KOHTaKTe. XMMUUeCKUI
noreHuas. bosbllioe pacrpesenenye
I'n66ca. dakrop I'nb6ca u 6osbImas
cTaThcTHuecKas cymma. Pacnipesienenue
I'n66ca. Paxrop BosbipmaHa u
CTaTUCTHUeCKasi CyMMa

Htoro

OTIK-1,
OTIK-2

11 Pacnipenenenust Makcpesia u
Bonbumana

Pacnipenenenve MakcBesia-bonblimana.
CgolicTBa pacripefiesieHrst MakcBesia.
O dy3usi u MoneKynspHble MyUKHU.
Pacnipezenenune bonbiiMaHa

HToro

OIIK-1

12 Bomnbllioe KAHOHUYECKOe
pacripesiesieHye

OYHKLMS pacTipe/iesieHusl CUCTEMBI,
OrpaHUYeHHON BOOOpa->KaeMbIMH
cTeHKaMU. bosbIoi KaHOHUUe CKUi
¢dopmasnusm. [TocTpoenue
TepPMOAMHAMUYeCKOoro hopManiu3ma.
TepmoguHaMUuecKasi UHTepripeTarusi
pacrpezenenuit ['nboca.

Htoro

OTIK-1,
OTIK-2

13 KBaHTOBBIE CTAaTUCTHYECKIE
pacripe/ie/ieHust

Pacnipenenenve ®epmu-/npaka.
Pacnipesenenvie bose-OrHmTeliHa.

HToro

OIIK-1,
OIIK-2

14 CraTtuctuueckasgs MexaHUKa
BBIDOXK/IEHHOTO (hepMU-Tasa

[110THOCTH COCTOSIHUM /1J1s1 CBOOOIHBIX
yactuL]. OCHOBHOe cocTosiHue PepMmu-
rasa. JHeprus @epmu. [lonHas sHeprus
@epMU. YCI10BUS BBIPOXK/IEHUS.
Tern0eMKOCTb BbIpOXKZeH-HOro depmu-
rasa.

HNToro

OTIK-1,
OTIK-2

15 ®opmyna [1naHka

TernnoBoe cpefHee /151 urcia (POTOHOB.
CpefHss TerioBasi 3Heprus
3/IeKTPOMarHUTHOM Mozpbl. [I1oTHOCTBE
(OTOHHBIX MOJ]. 3aKOH U3/Ty4eHUs]
[1naHKa 1 ero OCHOBHBIE C/1e/ICTBUSI.

HToro

1

OITK-1,
OITK-2

Nroro 3a cemectp

20

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneunBarIUMH (PeAbIAYIMMHA)

4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCHATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromyMu (MpeabIAyIUMK) 1
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsuna 5.3 - Paszgesnbl AUCLUIIMHBI U MEXX/IUCLIUITMHADHbIE CBSI3U

Ne pas/ie/ioB JaHHOH JMCITUIHHBI, 7151 KOTOPBIX HeOGXOMMO M3yUYeHHe
N, HaMMEHOBaHMe obecreunBaroIxX ¥ 06ecreynBaeMbIX AUCLUILIAH
AVCLATIIVH
1 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 | 14 | 15
TIpe/jiIeCTBYIOLIHE AUCIATIMHBI
1| Maremarvika + 0+ | £+ + 0+ |+ |+ +
2| dusuika T e e R T R +

[Tocnepyroiye AUCLUITIMHBL

1| KBanToBag u

OITHUYeCKast + 0+ o+ ]+ + |+ |+ ]+ |+ + |+
3JIeKTPOHHKA

2| MeTtogp!
MaTeMaru4eCcKon + |+ + |+ | + |+ + |+ |+ |+ +
¢br3nKKn

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM U BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
HCLITITMHBI
Bunpbl 3aHATHI
©
R B
< S S
= g = O
% 5 5
) as o (=¥
= © B =
5 S o i G
£ =1 = = e @DopMbI KOHTPOJIS
= X & T =
= ) @ (=¥ 2
S = 5 e &
e = = S
> a, 3
S ) 4
© O o
£ = .
~ S
OIIK-1 + + + + KonTposbHast pabora,
Ortuet 1o sabopaTopHOi
pabore, Onpoc Ha 3aHATHSIX
OIIK-2 + + + + KonTtponbHas pabora,
Otuert 110 1ab60OpaTOPHOM
pabote, Ompoc Ha 3aHSATHSX
6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUsA
He npegycmorpeno PYII

7. JIabopaTopHBIA NPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

Ha3Banus pa3zenoB Copgep>xaHue 1abopaTopHbIX paboT

Tpyz0oeMKOCTb,
q
dopmupyeMmbie
KOMITeTeHLIUU

3 cemecCTp
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1 OcHOBHBIe Mpe/iCTaBAeHUSs Bueiunuii porosddexT. MzyueHue 3aKkoHa 4 OIlK-1,
KBaHTOBOW MeXaHVKU CroneroBa u npo-Bepka (HhopMyJibl OIIK-2
OHHIITeliHa
Nroro
2 DneMeHTbI MaTeMaTuyeCcKoro [IpoBepka COOTHOLLIEHUS OIIK-1,
aririapara Heorpe/ie/IEHHOCTe! i1 POTOHOB OIIK-2
Ntoro 4
4 Atom BOZOpOIa WccnenoBanue cniekTpa atoma BoAopoa 4 OIIK-1,
HUtoro 4 OTIK-2
13 KBaHTOBBIE CTaTUCTAUECKHE TyHHebHbIN 3()(QeKT B BLIDOXKIEHHOM p- 4 OIIK-1,
pacnpezeneHus n - riepexofe OIlIK-2
Ntoro 4
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tab6sura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
. <5}
= s
Q ==
Z S
HasBanwst paszenos CopepykaHve MpaKTUUYeCKUX 3aHATHN § ) % é
=
S =
2 5 ¢
= S
3 cemecTp
1 OcHOBHBIe Mpe/iCTaBAeHUs ®otosddekTt. dbhdexkT KomrroHa. BosHbl 2 OIIK-1,
KBaHTOBOW MeXaHHKU ne bporins. [TpaBuno kBanTtoBanus bopa OIIK-2
— 3omMmepdenbaa. Atom bopa.
Nroro 2
2 DneMeHTbl MaTeMaTU4eCKoro Onepartopel. CpegHue 3HaYeHUA 2 OIIK-1,
aririapara ¢ur3nuecknx BenumH. KoMMyTalMoHHbIe OIIK-2
COOTHOILIeHHUS.
Ntoro 2
3 YpaBHenue IIpeauHrepa OpHoMepHbIe 3a/1auM Ha OThICKaHHe 2 OIlIK-1,
COOCTBEHHBIX UHCe/T SHEPTHUU U OI1K-2
BOJIHOBBIX QyHKI[MI. CKauOK MOTeHLana
Nroro 2
7 CUCTeMbl MHOTUX YaCTUL] OTtpaykeHHe U IpesioOMJIeHre BOJH. 2 OIIK-1,
beckoHeyHas roTeHLMabHas Ma. OIIK-2
Ntoro 2
9 OcHOBHBbIe Tpe/jCTaB/IeHUs KoHeuHast nmoreHLManbHas sgma. 2 OIlIK-1,
CTaTUCTUUeCKOU (PU3NKU JYCKpeTHbIN 1 HeNIPepbIBHBIN CTIIEKTPhI OI1K-2
3HaueHU SHepruu. Pe3oHaHCHI.
Nroro 2
13 KBaHTOBBIE CTaTUCTAYECKHE IIpoxoxkaeHue psMOyTroJIbHOIO 2 OIIK-1,
pacripefiesieHust roTeHuanbHOTO 6apbepa. Koaddurment OIIK-2

MPO3pa4YHOCTHU IMOTEHIHNA/IBHOI'O 6apbepa
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Ntoro 2
14 Cratuctuueckass MexaHuKa Omnpegenenve 3HaUeHUM SHEPTUU U 2 OIIK-1,
BBIPOKIEHHOTO (pepMU-Ta3a BO/THOBBIX (DYHKI[MI YaCTULIbI B OIIK-2
chepuuecky CUMMeTPUYHOMN
TOTeHLIMaIbHOM siMe
Htoro
15 ®opmyna I1nanka ATtoM BOZOpOZIa ¥ BOIOPO0TIO00HBIE 4 OIlK-1,
aToMbl. V3/1yueHre XxapakTepucTuyeCKux OIIK-2
CIMeKTPOB aTOMHBIMU CUCTEMaMHU.
Ntoro 4
Wroro 3a cemecTp 18

tabmuie 9.1.

9. CamocrosiTesibHast paboTa
Bu/bl caMoCTosITe/TbHOM PaboThl, TPYJOEMKOCTb ¥ (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IEHbI B

Tabmuia 9.1 - Bugbl caMocTosiTesTIbHOM paboThl, TPYI0EMKOCTb U JOPMHUPYeMble KOMITeTeHLIUH

A <
3 =
o QE) E
Buibl caMOCTOSTeLHOM = > D
Haseanwust pa3nenos g = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
3 cemecCTp
1 OcHOBHBIE IToaroroBka K 2 OIIK-1, |Ormpoc Ha 3aHATHUSX,
Trpe/CcTaB/IeHus MpaKTU4Ye CKUM 3aHATUSM, OIIK-2 OrtueT 10 1abopaTopHOM
KBaHTOBOW MeXaHUKU ceMHHapam pabote, KoHTponbHast
[TpopaboTKa eKIIMOHHOTO 1 pabora
Marepuasna
OdopmreHre 0TUETOB T10 4
naboparopHbIM paboTam
[ToaroroBka K 1
KOHTDPOJIbHBIM paboTam
HToro 8
2 D/eMeHTbl IToaroroBka K OIIK-1, Onpoc Ha 3aHATHSIX,
MaTreMaTUueCcKoro MPaKTUYEeCKUM 3aHATUAIM, OIIK-2 OrtueT 1o abopaTopHOM
anrapara ceMHHapam pabore, KoHTponbHast
T
ITpopaboTKa JIeKIOHHOTO 1 pabora
Marepuasna
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
ITogroroBka K 1
KOHTPOJIbHBIM paboTam
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
HToro 9
3 YpaBHeHuUe [ToaroroBka K OIIK-1, |Ornpoc Ha 3aHATHIX
[Ipenunrepa MPaKTUYEeCKUM 3aHATUAM, OIIK-2
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ceMHHapaMm

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

Ntoro
4 Atom Bogiopoza [TpopaboTKa eKIIMOHHOTO OIIK-1, |Ompoc Ha 3aHATHAX

Marepua’a OIIK-2

OdopmreHre OTUETOB T10

nabopatopHbIM paboTam

Wtoro
5 CrivH, 3/1eKTPOH B [TpopaboTKa eKIIMOHHOTO OIIK-1, |Ormpoc Ha 3aHATHUSX,
MarHMTHOM I10/1e Marepuasa OIlIK-2 KonTtposnbHas pabora

ITogroroBka K

KOHTDPOJIbHBIM paboTam

Ntoro
6 Teopust Bo3MYylijeHUM ITpopaboTKa JIeKIMOHHOTO OIIK-1, |Ornpoc Ha 3aHATHSIX

Marepua’a OIIK-2

Ntoro
7 CucTeMbl MHOTUX IToaroroBka K OIIK-1, |Omnpoc Ha 3aHATHAX
YacCTULy TpaKTU4Ye CKUM 3aHATUSM, OIIK-2

ceMHHapam

[TpopaboTKa /IeKLIMOHHOTO

Marepuasa

Wtoro
8 DnemeHTHI TeOpuU [TpopaboTKa eKIIMOHHOTO OIIK-1, |Ormpoc Ha 3aHATUAX
paccessHUsA marepua’ia OIlIK-2

Ntoro
9 OcHOBHBIE IToaroroBka K OIIK-1, Onpoc Ha 3aHATHSIX,
rpefiCcTaB/IeHus MPAKTUYECKUM 3aHATUSIM, OIIK-2 KoHTposbHas pabota
CTaTUCTUYeCKOU (PU3UKKM | ceMHUHapaM

[TpopaboTKa /IeKLIMOHHOTO

Marepuasa

IToaroroBka K

KOHTPOJIbHBIM paboTam

Ntoro
10 Pacrnipegienienuve ITpopaboTKa JeKIIMOHHOTO OIIK-1, |Ormpoc Ha 3aHATHAX
I'mb6ca MaTepuasa OITK-2

Wtoro
11 Pacnipepenenus [TpopaboTKa eKIIMOHHOTO OIIK-1 Ornpoc Ha 3aHATUSX
Makcsesnna v bosbliMaHa | Martepuasna

Ntoro
12 Bonbiioe ITpopaboTKa JIeKIMOHHOTO OIIK-1, |Onpoc Ha 3aHATUAX
KaHOHUYeCKoe Marepua’a OIIK-2
pacripeziesieHve Vitoro

CornacosaHa Ha noprtane Ne 3980

11



13 KBaHTOBBIE IToaroroBka K 2 OIIK-1, Onpoc Ha 3aHATHSIX,
CTaTUCTHUUeCKHe MPAKTUYECKUM 3aHATUSIM, OIIK-2 OrtueT 1o 1abopaTopHOM
pacrpeiesieHust ceMHHapam pabore
[TpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 7
14 Cratuctuueckas IToaroroska K 2 |OIIK-1, |Ormpoc Ha 3aHATHAX
MeXaHWKa BBIPOXKIEHHOTO |TIPAKTAYEeCKUM 3aHSITHSM, OI1K-2
¢depmu-rasa ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro
15 ®opmyna I1nanka ITogroroeka K 4 |OIIK-1, |Omnpoc Ha 3aHATUSIX
MpaKTU4ye CKUM 3aHATUSM, OIIK-2
ceMuHapaM
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasna
HToro 5
Wtoro 3a cemecTp 54
Ntoro 54

10. KypcoBas pa6ora

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcrmanbHbIN
. MakcyManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
3 cemecTp
KoHTposbHast pabora 6 10 12 28
Oripoc Ha 3aHATHAX 14 14 14 42
Ortuet 1o 1abopaTopHOA 10 10 10 30
pabote
Wtoro Mmakcumym 3a 30 34 36 100
Nepuof
Hapacraroym utorom 30 64 100 100
11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6Ga/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannel Ha jaTy KOHTPOIBHOW TOUKU Ouenka
> 90% OT MaKCMMasbHOM CyMMBbI OasinoB Ha gaty KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmua 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) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTeparypa
1. BenmeHue B KBaHTOBYIO MeXaHHKY [Tekct] : yueOHOe rocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHucrepcTBo o0Opa3oBaHust U Hayku Poccuiickoii ®eneparu, ToMCKUii ToCy1apCTBeHHBIN
YHUBEPCUTET CHCTeM YIIpaBleHusT ¥ pafuosneKTpoHuku (Tomck), PakynbreT AMCTaHLMOHHOTO
o0yuenusi. - Tomck : Db 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. (Hamuue B 6ubmuoreke TYCYP - 39 3k3.)

12.2. lonosHUTe /ILHAA IMTepaTypa

1. OcHoBBI TeopeTHueckod ¢Gu3MKK : yueOHUK /s By30B: B 2 T. / . B. CaBenneB. - CII0. :
Jlanb, 2005 - T. 2 : KBanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuune B oubmioreke 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. [. Jlangay, E. M.
Jiudpimwis ; pen. : JI. I1. TIutaeBckuii. — 5-e u3sf., crepeotut. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)

3. @eiinmaH P. deliHMaHOBCKHe JIEKIMHU T10 (DHU3MKE : TTOJTHBIN Kypc o01ieit ¢husvku: [Tep. ¢ aHTI.
/ P. ®eitaman, P. JlelitoH, M. Caxjac. — 3-e u3sg., ucnp. — M. : YPCC, 2004. — Buim. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hammuue B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrPpaMMHOe o0ecreyeHme

1. MarasunaukoB A. JI. BBeseHWe B KBAHTOBYHO MeXaHWKY: yue0. mocobue / A. JL
MarasunHukoB, B. A. MyxauéB. — Tomck: Onp Konrtent, 2012. — 112 c. MeToguueckre ykKa3aHUsl K
MTPAKTHUECKUM 3aHSTUSIM U CaMOCTOSITe/IbHOM pabote Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 42 3k3.)

2. Bnewnuii gortosddekrt. M3yuenue 3akoHa CroneToBa U mpoBepka ¢GopMy/bl DUWHILTEHA:
MeToanueckre ykasaHus K jiaboparopHoii pabote / ®enopoB M. B., Bypmoeuiua B. A. - 2009. 11 c.
[DnekTpoHHbI pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/851, cBo6oAHbIIH.

3. HccnenoBaHue crieKTpa aTomMa Bofiopojia: MeTtoznueckre yka3aHus K jiabopaTtopHoii pabore /
3axapoB H. A., KupumnoB A. M. - 2011. 18 c. [3nekTtpoHHbili pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/917, cBoOOAHBIIA.
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4. Tananckuii B.JI. TIpoBepka COOTHOIIIEHUsST HeoNpeZe/IEHHOCTel /17l POTOHOB: PYKOBOJICTBO K
nabopatopHbIM paboTam Jisi CTYZIeHTOB BceX crieljuanbHocTedt / B. JI. T'amanckuii, A. JI. Mara3uHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hamuuue B 6ubmoteke TYCYP - 10 3k3.)

5. TyHHenbHbIM 3¢ deKT B BLIDOKAEHHOM p— — Tiepexo/ie: PyKoBo/ICTBO K JlabopaTopHoii pabote
/ ®epopoB M. B., Jlsuun A. B. - 2009. 12 c. [DnekrpoHHbIM pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/852, cBo60AHBIM.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. bubnmmoreka yHUBepCUTeTa
2. http://ru.wikipedia.org - CBoO0oHasi SHLUK/IOTIe NS « BUKUTIeAMSI».
3. Ilouckosble cuctembl Google, Yandex, Rambler u zp.

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
yueOHbIe 1abopaTopHbIe TIOMELeHHS;
ayIMTOPHU C MYJIETUMEAUHHBIM 000py/j0BaHHEM;
ZIleMOHCTPAIIOHHbIe MaTepHUaJbl.

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPUJIOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1yi.
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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

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* KonTposnbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Ornpoc Ha 3aHATHSIX;
* 3ayerT;

» KonTtposnbHas pabora;
* OtyeT no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* 3auer;

* Otyet no
nabopatopHoii paboTe;
e 3auert;

d®opMy/nMpoBKa TOKa3aTe/eil W KpUTepreB OLeHMBaHUSl [JaHHOM KOMIIeTeHLIMU IpUBeJeHa B

Tabmumie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OTtmyHO * OCHOBHbIE TIOHSITHS * OTJIMYHO * CaMOCTOSITeJIbHO
(BBICOKMI YPOBEHb) | KBAHTOBOI MEXaHUKWU; OPUEHTUPOBATHCA B onpe/ieNsieT LIeJIu 1
BOCITPOU3BOAUT TeopeThueCckoM 3a/lauM FKCIiepruMeHTa
TeopeThueCKui Marepuase 6e3 HCXO[d U3

Marepuan 6e3
WCTIO/Ib30BaHUsI yueOHOTO
11ocobust; cBOOOAHO
M3/1araeT Marepuas B
YCTHOM (opMe;

WCTIONTh30BaHUS yuebHOTO
1oco6usi; cBOOOIHO
yMeeT IMPUMEHSTh
TIO/TyueHHbIe 3HAHUS JIIst
pelleHNsI TBOPUECKUX

TEOpPeTHUYEeCKUX
TIPEATOCHIIOK; ;
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aHanu3upyeT U
BOCITPOW3BOAUT
B3aUMOCBSI3b
XUMUUECKUX TIOHITUN U
3aKOHOB ;

TpaKTUUYeCKUX 3a/1a4 U
VHTeprpeTaLlun
pe3y/bTaToB
9KCIIePUMEHTA ; ;

Xopotiio (6a30BbIii

® OCHOBHbIE ITOHATHUA

¢ OPHUEHTHPOBATHCA B

* ompeenseT Leu U

yuebHOro nocobus. ;

YPOBEHb) KBaHTOBOW MeXaHWKHU; TeopeTHuyeCKoM 3aJlauy SKCIleprMeHTa
BOCIIPOU3BOJIUT Marepuase 6e3 yueOHOro | MCXO/s U3
TeopeThyeCcKUit rocobust wiu ¢ TeopeTHyeCcKuX
marepuar C VICTI0/Ib30BaHUEM MpeAToChIIOK C
HCTIO/Tb30BaHUEM y4ueOHOro ToCo0us; TTIOMOIIbIO
TeOpeTHUeCKUX 3HAHUM TIPUMEHSITh TIperiofiaBare’is; ;
WM yaeOHOro 1ocobusi; | TeopeTHUecKue 3HaHHS
YaCTHYHO M3/1araet JJ1s1 pereHust
Marepuas B yCTHOU CTaHJAPTHBIX
¢dopwme; ; MpaKTUYeCKHX 3a/a4 U
WHTepIIpeTaLun
pe3y/ibTaToB
JKCIIepUMEHTa ;
YIOB/I€TBOPUTE/IBH | ¢ OCHOBHbBIE MTOHSTHS * OpHEHTHUPOBATHLCS B * orpenessieT Le/lr U
0 (TIOpOroBbIi KBaHTOBOW MeXaHWKH; TeopeThyeCcKoM 3a/lauM SKCTIepUMEHTa,
YPOBeHb) BOCITPOM3BOAUT Mmarepuare C WCXOfS U3
TeopeTHyeCcKUit WCTI0/Ib30BaHUEM TeopeTHyeCcKux
Marepuar C yuebHOro rmocobus; TIPe/ITIOCHIIOK, C
WCTI0/Ib30BaHUEM TIpUMeHsieT TIOMOILL[bIO T/IaHa paboThI

TeopeTUyeCKHe 3HaHUS
JUIs peliieHrst 6a30BbIX
TIPAaKTUYeCKHX 3a/1ad U
WHTeprpeTaluy 1
pe3y/bTaToB
JKCIepUMeHTa C
TIOMOIIIBIO
TIpero/iaBareJis; ;

U MperogaBaresid ; ;

Tabmuija 5 — Orarbl

2.2 Komnerenuusa OITK-2

OIIK-2: crocoOHOCTBIO BBISIB/ISATH €CTeCTBEHHOHAYUHYIO CYIIHOCTH MPO00seM, BO3HHKAOIIUX B
xozie TIpoheCcCHOHANTBHOU /IeATe/IbHOCTH, TIPUBJIEKATh /IS WX peLIeHWs COOTBETCTBYIOMIUN (U3MKO-
MaTeMaTHueCKH arrapar.

st boOpMUpOBaHKUS KOMITETEHITUN HEOOXOAMMO OCYILeCTBUTD Psifi 3TAoB. JTarbl pOpMUPOBaHHUs
KOMITETeHLIUH, TpUMeHsieMble [ii 3TOTO BUZbI 3aHATHA WM HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs
Tpe/icTaB/eHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITeTEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

CYIIIHOCTb Tpo6/ieM
KBAaHTOBOM MeXaHUKU;
KpUTEepUH Tepexoia
pPacCMOTPEeHUS SIBJIEHUM OT
KJlacCuuecKol (hU3MKU K
KBAHTOBOI1; OCHOBHbLIE
ypaBHeHHsI KBAHTOBOU
MeXaHUKU.

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

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue (bu3myecKrie MPUHLUIILI U | BBISIB/ISITH KBAHTOBO- COOTBETCTBYIOLLIM
3TaroB eCTeCTBeHHOHAyYHYO MeXaHUYeCKyH0 CyIIHOCTb | MaTeMaTh4yeCKUM

arrapaToM KBaHTOBOM
MeXaHHKHU; OMbITOM
pelleHu MPoCTenITnX
3a/lau KBAHTOBOM
MeXaHUKH.
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Bunp! 3aHATHI

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [lpakTnueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* JlaboparopHble
3aHSTHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposnbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* 3auerT;

* KoHrposnbHast pabota;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;
* 3aueT;

* Otyet no
naboparopHoii pabore;
* 3auerT;

dopMy/nMpoBKa TMOKasaTesjeldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHLMM TpUBe/leHa B

Tabuiie 6.
Tabnuiia 6 — IToka3aTesiM ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax

CocraB 3HaThb YmeTb Bnanets
OTtnryHo * (usuueckue * BBISB/ISITb KBAHTOBO-

(BBICOKMI YPOBEHb)

TIPUHLIUTIBI U
eCTeCTBeHHOHAYUHYH0
CYIIHOCTb TIpo6IeM
KBAaHTOBOW MeXaHUKH;
KpUTEepUH Tiepexoia
pacCMOTpeHUs SIBJIEHU
OT KJlacCUueCKol (hU3uKu
K KBaHTOBOW; OCHOBHbIE
ypaBHeHHsI KBAHTOBOMU
MeXaHUKH.;

MeXaHUYeCKYH0
CYIIIHOCTb TIPO0/IeM;
aHaTM3UPOBATh
KBaHTOBO-MeXaHUUeCKHe
SIBJIEHUSI, OITMCHIBATh
SIBJIEHUST YpaBHEHUSIMU
KBAHTOBOI MeXaHUKU;

* COOTBETCTBYIOLUM
MaTreMaTh4eCcKHUM
anrapaToM KBaHTOBOM
MeXaHHKH; OIMbITOM
pelieHui
HeCTaH/IapTHBIX U
THTIOBBIX 3a/iau
KBAHTOBOM MeXaHHUKHU.;

Xoporiio (6a30BbIit

* (pusrueckue

® aHa/IM3UPOBATh

* HCIOJb3yeT

YPOBEHb) TIPUHLIAIIBI KBAHTOBOM KBaHTOBO-MeXaHWYeCKre | COOTBETCTBYIOLUM
MeXaHWKH; KpUTepuH sIBJIEHUs], OITUCHIBATh MareMaTrhyeCcKUn
repexozia paCCMOTPeHUs1 | SIBJIeHUs ypaBHEHUSMU annapaT KBaHTOBOM
sSIBJIEHUI OT KBaHTOBOW MeXaHWKW; MeXaHUKY; obnazaet
K/IaCCUYeCKoi (pU3MKM K OTBITOM peLlIeHUN
KBaHTOBOU; OCHOBHbIe TUIOBBIX 3a7ia4
ypaBHeHHUsI KBAHTOBOU KBaHTOBOU MeXaHHWKH.;
MeXaHUKMU.;

YI0BNIETBOPUTE/IbH | * OCHOBHbIE YDaBHEHUs] | * OIUCHLIBATh SIBJIEHUSI * 00/azaeT OMBITOM

0 (TOpOroBbIi KBaHTOBOU MeXaHUKM.; yPpaBHEHUsIMU KBaHTOBOW | PpeLleHUH MPOCTeMHIInX

YPOBEHb) MeXaHUKU; 3a/ja4 KBaHTOBOM

MeXaHHKH.;

AeATEe/IbHOCTH, XdPAKTEPU3YIOIIMUX 3TAllbl

3 TunoBbIie KOHTPOJ/IbHbIE 3aJaHUA
Ilisi peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTK) OIbITa

oOpa3oBarelbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

(r3yecKux BeUUMH.

3.1 Tembl 0OIPOCOB HA 3aHATUAX
— @otosdpdext. Ipdexkr KomnroHa. Bonnbl ge bpoiing. IlpaBuno kBaHToBaHuss bopa —
3ommepodensaa. Atom bopa. CoorHolleHne HeoripefieneHHocTed. Orneparopbl. CpefHue 3HaueHUs

KOMMYTHHHOHHLIE COOTHOIIEeHHA.

(opMypoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

OpHOMepHbIe 3a/layM Ha OTbICKaHUE

CcOOCTBEHHBIX UHCEN SHepPruv MU BOJIHOBBIX Q)YHKL[I/II‘/JI Cxkauok MoTeHajaa OTpa)KEHI/Ie N MPpOXOXAeHHe
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BOJIH. beckoHeuHas noTeHlMa bHas siMa. KoHeuHasi roTeHIMabHast siMa. [IMCKPeTHBIN U HelpepbIBHbIN
CTeKTpbl 3HaueHWN 3Hepruu. Pe3oHaHchbl. [IpoxokeHHe TIPSIMOYTOIBHOTO TOTeHIMaabHOro Oapbepa.
KosddurueHT 1Mpo3payHOCTH TIOTeHIMAAbHOTO OGapbepa OmipesiesieHVe 3HAU€HUM YHEPTUU U BOJHOBBIX
GyHKUMA uacTUlbl B cepuueckd CHMMETPUUHOM TIOTeHIMalbHOW siMe ATOM BOAOpOofa U
BO/IOPOZIOTNIOIOOHBIE aTOMBI. V3/TyueHre XapaKTePUCTHUeCKUX CITEKTPOB aTOMHBIMU CHCTEMAMHU.

3.2 TeMbI KOHTPO/IbHBIX padoT
— 1. DBo3HMKHOBeHMe KBAaHTOBOM MeXaHWKHU. [IBIKeHHWe B T1Ole LIeHTPaJbHOM CUJIBI
MaremaTnyeckuii amnmnapar KBaHTOBOM MexaHWKM. (OCHOBHbIE TOCTy/aTbl KBAaHTOBOW MeXaHUKU 2.
CrauuonapHoe ypaBHeHue lllpenunrepa. BpemenHoe ypaBHenue Illpegunrepa TyHHenbHbINM 3(QeKT
I'apmonnyeckuyt ocuwunarop. 3. Teopust kBaHTOBBIX mepexofoB. CrnmH. M3nydeHue aTOMHBIMU
cucremMamu MosiekyJibl.

3.3 TemblI 1a00paTopHBIX padoT
— Buaewurnuii poroaddexT. M3yueHne 3akoHa CToneToBa U Mpo-Bepka Gopmysibl JHHIITeHHA
— TlIpoBepka cOOTHOIIIEHUS HeoTpe/ieIéHHOCTel /17151 HOTOHOB
— HWccnenoBaHue crieKTpa aTomMa BoJjopofia
— TyHHenbHbIN 3(p(PeKT B BIDOXKIEHHOM P-N - [lepexojie

3.4 3auéT

— KopniyckynsipHo-BonHOBOUM Ayanu3m cBeta. ['wrote3a fe Bpoiing. BosHoBas dyHkuusi fe
Bpotins. OnepaTtopbl ¥ UX CBOMCTBa B KBAaHTOBOW MexaHHMKe. PU3NUeCKUd CMBIC/ BOJTHOBOU (PyHKLIMU.
[TocTynaTel KBaHTOBOW MexaHWKU. YpaBHeHMe Illpeaunrepa. CranyoHapHoe ypaBHeHUe lllpenuHrepa.
CooTtHoiienue HeonpefeneHHocTe. [Ipocrelime 3ajaud KBAaHTOBOM MexaHMKW. YacTuiia B
TIPSIMOYTO/TbHOM TOTEeHL[MaIbHOU siMe ¢ 6e CKOHeUHBIMU CTeHKaMU. [IpoxoyKieHre YacTHlibl uepe3 bapbep.
TyHHenbHbI 3¢ ¢ekT. KBaHTOBBIM TapMOHMUECKWN OCLW/UIITOP. OJEKTPOH B aToMe BOZOPOJA.
KeanTtoBble umcina. CoOCTBeHHBIE MOMEHT I€KTPOHa. MarHWTHbIA COOCTBEHHBII  MOMEHT.
MHoOros/eKTpoHHbIM atoM. Tabnuiia MeHgeneeBa. [ToHATHE O TeopuW TMpe[CTaB/leHUA. BekTtop
coctostHusi. COBEKTOP COCTOSTHUSA. ['Mib0epTOBO MpocTpaHcTBO. Orepatop B MaTpUUHOM dopme.

4 MeToanuecKue Marepuasabl
Insi obecrieuenust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOoIe
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpe/ie/solide TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas uTeparypa
1. BBezmeHue B KBaHTOBYIO MeXaHHKY [Tekct] : yueOHOe mocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHucTepcTBo 06pa3oBaHus U Hayku Poccutickoit ®enepariyiu, ToMCKuUil rocyaapCTBeHHbIN
YHUBEPCUTET CUCTEM yIpaBJeHUs W Ppafuo31eKTpoHUKU (Tomck), PakynbTeT AUCTAHLMOHHOTO
obyuenus. - Tomck : Onb KonTent, 2012. - 112 c. (Hanuuue B 6ubmoteke TYCYP - 42 3k3.)
2. MyxauéB B. A. AtomHasi pusuka: yue6. nmocobue / B. A. Myxaués. — Tomck: TMI] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

4.2. lonoiHMTe/IbHAA IMTepaTypa

1. OcHOBBI TeopeTHUeCKOW ¢U3MKK : yuyeOHUK A7 By3oB: B 2 1. / . B. CaBenbes. - CIIb. :
Jlanb, 2005 - T. 2 : KanToBast MexaHuka. - CII6. : JIanb, 2005. — 430 c. (Hanuune B 6ubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. 1. Teoperuueckas ¢u3uka : yuebHOe mocobue ms By3oB: B 10 T. — M.
@usmariut, 2004. — T. 3 : KeantoBas MexaHuka. Hepenatusucrckasa teopus / JI. . Jlangay, E. M.
JIuduuy ; pea. : JI. I1. TlutaeBckuii. — 5-e u3g., crepeoturl. — M. : ®usmataut, 2004. — 800 c. (HamMuue B
oubmoreke TYCYP - 41 3k3.)

3. ®@eiinman P. ®eitHMaHOBCKUE JIEKI[|H 110 (H3MKe : TIOMHBIN Kypc obirieit ¢pusuku: [1ep. ¢ aHII.
/ P. ®eiinman, P. Jleliton, M. Csnac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Beimn. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hanuuuve B 6ubmmoteke TYCYP - 20 3K3.)
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. Mara3unaukoB A. JI. BBegeHue B KBAHTOBYIO MeXaHUKy: ydeb. mocobue / A. JL
MarasunHukoB, B. A. Myxaués. — Tomck: Onp Konrtent, 2012. — 112 c. MeTtoguueckre yka3aHUsl K
MIPAKTUUECKUM 3aHSTUSM U CaMOCTOSITe/IbHOM pabote Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmioreke TYCYP - 42 3Kk3.)

2. Buemnuii dotosddext. M3yueHnue 3akoHa CtosieToBa U TpoBepka (opmysbl DUHIITelHa:
MeTtoznnueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiua B. A. - 2009. 11 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/851, cBo6oaHBIH.

3. WccnenoBaHue criekTpa aroMa Boziopofa: MeToaudeckue yka3aHus K abopaTopHoii pabote /
3axapoB H. A., KupwiioB A. M. - 2011. 18 c. [OnekrpoHHbili pecypc] - Pexum pgocTtyrma:
http://edu.tusur.ru/publications/917, cBoOOAHBIIA.

4. Tananckuii B.JI. TIpoBepka COOTHOILIeHUs] HeoTpeie/IEHHOCTel /1711 DOTOHOB: PYKOBOZCTBO K
nabopaTtopHbIM paboTaM Jjist CTYZIEHTOB BCeX crielfuanbHocTel / B. JI. T'amadckuid, A. JI. Mara3uHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hamuuue B 6ubmuoteke TYCYP - 10 3k3.)

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

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. bubnuroreka yHUBEpCUTETa
2. http://ru.wikipedia.org - CBoO60gHast sHIMKIONIe[Us « Bukumeays».
3. Tlouckosble cuctembl Google, Yandex, Rambler u ap.
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