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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
KBaHnTOBass MexaHuKa

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

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 30 30 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 ()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
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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.

oIl [langapos C. M.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop
kag. OI1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbt0 OCBOEHMs Kypca $IBJIsSIeTCS M3yueHWe OCHOBOIIOJIAralollUX TOHSATUN TMOHWMAaHUs
TIPOLIeCCOB MUKPOMHPA, KAaCALIUXCS CTPOEHMs] aTOMa, MOJIEKYJl, OCHOBAaHHBIX Ha CTaTUCTUUYECKUX U
BEepPOSITHOCTHBIX 3aKOHOMEPHOCTSIX KBAHTOBOM (PH3UKHU.

1.2. 3agauM JUCIHUILIMHBI
—  U3yueHHe OCHOB KBAaHTOBOW MEXaHWKHU;
— 3HAKOMCTBO C HEKOTOPBIMH Ba’KHBIMU TIPU/IOKEHUSIMHA TEOPUH KBAaHTOBBIX TT€PEXO0/I0B;
— H3yueHHe U 0CBOeHHe Crielii(uruecKoro MaTeMaTHyeCcKoro arrapara KBaHTOBOW MeXaHUKY;
— W3yueHHe MeTOJOB pelIeHUs] KBAHTOBO-MEXaHWUeCKUX 3a/lay, BK/IOUas HEKOTOpble
TIpUO/IVKEeHHbIe METO/IbI;
— u3yueHue ¢yHJaMeHTa/lbHbIX Pe3y/bTaTOB KBAHTOBOW TEOPUHU.

2. MecTo pucomiuivHel B cTpyKrype OITIOII
HMucturiuHa «KBaHToBasi Mexanuka» (b1.B.0O/1.7) otHocutcs K 610Ky 1 (BapraTHBHAs YacTh).
[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
cefyrolmue JUCLUIUINHGLL: Maremarvika, @usnka.
[MocnenyOMUMH  AUCLUTUIMHAMM  SIBASIIOTCS:  MeTozibl  MareMaTthdyeckor ¢usuku, [Ipubopsl
KBAaHTOBOM 3/71eKTPOHUKHU U (POTOHUKU, PH3MKa KOHIeHCUPOBAHOTO COCTOSTHUSI.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:

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

— OIIK-2 criocobHOCTBIO OCYIIeCTB/ISATh TTOUCK, XpaHeHHe, 00paboTKy U aHamM3 WHPOPMaLu
W3 pa3/InYHbIX UCTOUHUKOB U 0a3 /laHHbIX, MPeACTaB/saTh ee B TpeOyeMoMm ¢opmare C HCIOIb30BaHHUEM
VMH(POPMaLMOHHBIX, KOMITBIOTEPHBIX U CETEBbIX TEXHOIOTUH;

— TIK-1 crmocoGHOCTBIO K aHa/IM3y MTOCTAB/IEHHOM 3a/laud UCC/Ie[OBaHUH B 00/1aCT (DOTOHUKU U
ONTOMH(OPMAaTUKWY;

B pesynbrare nsyuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh (U3UYeCKHe OCHOBbI MeXaHWKH, IeKTPUUYeCTBa U MarHeTusma, (GDU3MKU KosiebaHUM U
BOJIH, KBAHTOBOW (PU3UKH, 3/1€KTPOAUHAMUKH, CTaTUCTUUECKON (PM3MKU U TepMOAVMHAMMKH, aTOMHOW U
snepHoM (u3MKY; (QyHAAaMeHTalbHble TIOHSTHS, 3aKOHbl U TEOPHUM KIaCCUUeCKOM W COBpeMeHHOM
¢busuky;

— yMeTb IMPUMEHSTb METO/Abl MaTeMaTHUYeCKOro aHajv3a U MOJeIUpOBaHus; IPUMEHSTb
MaTeMaTHuyeCckue MeTO/bl, (U3MUYecKrWe 3aKOHbl W BbIUUC/AUTE/NBbHYH) TEXHUKY [JIs pelleHusi
MpaKTUUeCKUX 3a/lay; HCII0/Ib30BaTh BO3MOXXHOCTH BBIYMC/IMTEIbBHOM TEXHUKW W IPOrpaMMHOIO
obecrieyeHus;

— BJaAeTb MeTOJaM{U MaTeMaTUueCKOro OIMCaHus (U3MUeCKUX SIBJIeHUN U TIPOLIeCCOB,
OTIpeiesISTIOIINX TIPUHLIUIIBI PA0OTHI Pa3/IMYHbIX TEXHUUECKHUX YCTPOWCTB .

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 3.0 3aueTHbIX €QUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

3 cemecTp
AynuTopHbIe 3aHATHS (BCETo) 54 54
Jlekuym 20 20
[IpakTyeckue 3aHATUSA 18 18
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JlabopaTtopHble 3aHATHS 16 16
W3 HUX B UHTepaKTUBHOU (opme 30 30
CamocrosiTenbHasi paboTa (Bcero) 54 54
[ToaroToBKa K KOHTPOJIbHBIM paboTam 10 10
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 10 10
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BU/BI 3aHATUN

. . =
£ )
I EE NN
R 8 x gz z 5
N o @ s o o s =
21 = = 2 33 >3
Ne HasBanusi pa3zenoB AUCLUATIIAHBI < & = 5 o @ =l
= | £ g 5 g3 &F
S & g | =& gt
g} O o
= !C:'U CEG
= O

1 |Bo3HUKHOBeHHe KBaHTOBOMW MeXaHUKM. 4 4 4 12 24 OIlIK-1,
MatemaThuecKuii arnmapaT KBaHTOBOU OIIK-2, TTK-1
MeXaHUKU

2 | DneMeHTbI TeOPUH TIpe/iCTaBIeHU. 2 2 0 6 10 | OIIK-1, ITIK-1
MartpuuHasi popmMa KBaHTOBOM
MeXaHUKHU.

3 | OcHOBHbIe TIOCTY/IaTbl KBAHTOBOM 4 4 4 12 24 OIlK-1,
MeXaHWKY; CTalluOHapHOe YpaBHeHue OIIK-2, ITK-1
[IIpeauHrepa; BpeMeHHOe ypaBHeHUe
[IIpeaunrepa

4 | TyHHenbHbIN 3(peKT; rapMOHNYECKUI 4 4 4 12 24 OIIK-1,
OCLIWJIJIATOP OIIK-2, ITK-1

5 | ATom BOAOpO/ia; CTIMH 6 4 4 12 26 OIIK-1,

OIIK-2, TTK-1
Utoro 20 18 16 54 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

3 <]
2 s
g Sz
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
HaspaHus pasjesnos ACP pasa A - o &
JIEKLIUSIM 3 S =
e 2=
=Y o 2
= S
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM KopnycKyisipHO-BO/IHOBOM /lyann3m 4 OIlIK-1,
MexaHUKW. MaTemaTuueckuy amnmnapar | cBeta. ['unoresa e bpoiins. BomHoBast [TIK-1
KBAaHTOBOW MeXaHHKU ¢byukums fe bpoiins. OnepaTropsl U UX
CBOMCTBa B KBAHTOBOW MeXaHUKe.
Htoro 4
2 DrieMeHTbI TeOpUH TpeAcTaBieHUl. |[ToHsTHe 0 TeopuM MpeACcTaBIeHUM. OIIK-1,
MatpuuHas popmMa KBaHTOBOM BekTop coctosinusi. COBEKTOP COCTOSIHUS. IMK-1
MeXaHUKU. I'unb6epToBO MpocTpaHcTBO. Oreparop
BMaTpu4Ho hopme.
Nroro
3 OcHOBHbIE TIOCTY/IaThl KBAHTOBOM | DPU3MUECKUI CMBIC/T BOJTHOBOW (DYHKLIMU. 4 OIIK-1,
MeXaHUKH; CTal[MOHapHOe ypaBHeHHe |[locTynaTbl KBAHTOBOW MeXaHUKH. [TK-1
[IIpenunrepa; BpeMeHHOe ypaBHeHUe | YpaBHeHue llpeaunrepa. CtalroHapHOe
IpenuHrepa ypaBHeHue lllpegunrepa. CooTHOIIEHWE
Heorpe/ie/IeHHOCTeH.
Htoro
4 TyHHenbHbIN 3D dEKT; [TpocTetimme 3a7jaur KBAHTOBOM OIIK-1,
rapMOHUUEeCKUU OCLIUIIATOD MexaHUKU. YacTulia B MPsSIMOYTO/IbHOU [IK-1
TIOTEHIUAIbHOH siMe ¢ 6@ CKOHEeUHBIMHU
creHKaMU. [IpoxoKeHre yacTuLIbl uepes
6apwep. TyHHe/nbHbIHN 3 deKT.
KBaHTOBBINM rapMOHUYE CKUH OCIUIATOP
Nroro 4
5 Artom BOZOpOZa; CIIMH OJIeKTPOH B aTOMe BoZopoza. KBaHTOBbIe OIIK-1,
yncsia. CoOCTBeHHBIM MOMEHT 3/IeKTPOHA. IK-1
MarHuTHbIN COOCTBEHHBIH
MOMEeHT.MHOTr03/1eKTPOHHbBIN aTOM.
Tabmuria MeH eneesa.
Htoro 6
Wroro 3a cemecTp 20

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCHMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreynBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCreurBaromuMu (MpeabIyLIuMu) 1

obecreurBaeMbIMH (TIOC/IEYIOLTMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabmie 5.3.
Tabnuiia 5.3 - Pa3gensl AUCLHUATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne HavmeHoBaHMe TUCIATIIVH

Ne pa3ziesioB AAHHOM AWCLIUTIIUHBIL, [I71s1 KOTOPBIX

Heo0XoAUMO u3yuyeHue 00eCIeunBaOLNX U

obecrieurBaeMbIX IHCIUTTAH
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1 2 3 4 5

[IpeniecTByroOLLIKE JUCLUATITUHBI

1 |Maremaruka + + + + +

2 | ®usuka + + + +

[Tocnepyroiye AUCLUIIIMHBL

1 | MeToabl MaTeMaTHueCKoW (pU3NKU + + + +

2 | [Ipubopbl KBAHTOBOM 3/1EKTPOHUKU U N N N
(hoToHUKN

3 | ®u3MKa KOHZEHCHPOBAHOTO COCTOSTHUS + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, (hOPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX MPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
VCIUTJTUHBI
Bunpbl 3aHATHI
4]
R B
2 < 5
= & = ‘2
) as o o
= ] © =
T = ™ o g
[<F)
E = & % e ®dopMbI KOHTPOJISA
E e 5 e 5
= Y 3] & B
S = 5 = &
N4 = © S
> a, 3
52 ) 4
© O© o
z : :
~ S
OIIK-1 + + + + KonTposbHast pabora,
KoHCeKT caMoIioirOTOBKH,
OrTuert 110 1abopaToOpHOM
pabote, OTipoc Ha 3aHATHSX
OITK-2 + + Otuert 110 1ab60OpaTOPHOM
pabote, Ompoc Ha 3aHSATHSX
IK-1 + + + + KoHTposnbHas paboTa,
KoHcnekT caMOnoAroToBKH,
Ortuet 110 /1TabOpaTOpHOIA
pabote, Ompoc Ha 3aHATHSIX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIuy 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpH pa3HbIX (opMax 3aHATUM B uyacaxX IpUBeJeHbI B

tabmuie 6.1
Tabsuna 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHus TIPY pPa3HbIX opMax 3aHATHHN B yacax
NuTepakt
WHTepakTrBHbIE NHurepakTrBHbIE
MeTtoznbl WBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | J1abopaTopHbIe 3aHATHUS
JIeKLIAU
[Ipe3eHTaLmu ¢ 10 10
WCI0/Ib30BaHUEM
CalJIoB C 00CYKeHHEM
Pemienue cuTyaljiOHHBIX 4 4
3a/a4
Pabota B KomMaH e 6 10 16
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Utoro 10 10 10 30
7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsura 7. 1 — CopeprkaHue y1abopaTOpHBIX paboT
. <5}
= s
3 = 0
Z £ 3
> U
Ha3BaHus pa3zenos CopmeprkaHue 1abopaTOpHBIX paboT S 25
= | &
= 5 ¢
= S
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM BHeiunuit porosddexT. M3yueHue 3aKoHa 4 OI1K-2,
MexaHUKH. Marematrndeckuii annapar | CTosieToBa U poBepkKa ¢GopMyJibl [TK-1
KBaHTOBOW MeXaHHKU OUHIITelHa.
Ntoro
3 OCHOBHBIe TIOCTY/IaThl KBAHTOBOM | [IpoBepka COOTHOLIEHUSs OIIK-2,
MeXaHUKH; CTal[MOHapHOe ypaBHeHHe |HeOompeJeéHHOCTeN Ji/is1 JOTOHOB IMK-1
Ilpe/uHrepa; BpeMeHHOe ypaBHeHHe |17 4
[Ipesunrepa
4 TynHenbHbIN 3¢ deKT; TyHHenbHbIN 3¢ (deKT B BIDOXKIEHHOM P- 4 OIIK-2,
rapMOHHYeCKUI OCLIUIISTOD n — repexo/ie IMK-1
Nroro
5 Artom BOZOpOZa; CIIMH NccnenoBanue criekTpa atoMa BOZ0poza OIIK-1,
Ntoro OIIK-2,
IMK-1
Wroro 3a cemecTp 16
8. IlpakTHUecKHe 3aHATUA
Cogep>xaHre MpakTHUeCKUX paboT npuBezeHo B Tabmuie 8.1.
Tabmuua 8. 1 — Cozep>kaHue TIpaKTHUeCKUX paboT
g L =
= 4 =
3 = o
2 > 5
Ha3BaHnus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATHI § = = GE
=
S8
= 52
- g ~
3 cemecTp
1 Bo3HMKHOBeHME KBAHTOBOM TennoBoe nsnyuyenve. ®oto3¢dexr. 4 OIIK-1,
MexaHUKWA. MaremaTrueckuii anmnapar | Bonna fe bpoiins OIIK-2,
KBaHTOBOW MeXaHUKU HToro 4 [TIK-1
2 DyieMeHTbI TeOpPUHM TpeficTaB/ieHu. | BekTop coctosiHus. COBEKTOpP COCTOSTHUSI. OIIK-1,
MartpuuHasi popmMa KBaHTOBOU MatpuruHas opma orepaTopoB. [TK-1
MeXaHUKH. Vtoro
3 OCHOBHBbIe TIOCTY/aThl KBaHTOBOM | CBOMCTBa omneparopoB. [dudpakiys 4 OIIK-1,
MeXaHWKH; CTallMOHapHOe YpaBHeHMe |3/IeKTpOHa. [TIK-1
IlIpeuHrepa; BpeMeHHOE ypaBHEHHe |1y . 4
[Ipenunrepa
4 TynHenbHbIN 3¢ deKT; Yactuna B sime. IIpoxoxkeHre yaCTULbI 4 OIIK-1,
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rapMOHHYeCKUI OCLIUIISTOP yepe3 6apbep. TyHHebHBIN 3D DEeKT. IK-1
KBaHTOBBIN rapMOHUUE CKMU OCLIUIIJIITOP
Ntoro 4

5 Atom BOZOpO/ia; CIIUH Atom Bozopoga. KBaHTOBbIE uncIia. 4 OIlIK-1,
CruH. OIIK-2,
Utoro 4 IK-1

Wroro 3a cemecTp 18

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

Tabmumie 9.1.
Tabsuria 9.1 - Byl camocTosiTe/TbHOM pab0ThI, TPYI0EMKOCTb U (JOPMUPYEMbIe KOMITETEHIIUN
A y
5 z S
g s 5
o 2 v T
Buzpl camocrosiTtesibHOM S > T
Haspanust pa3nenoB g " = DOopMBI KOHTPOJIS
6 g &
paboTbl S g 2
=S a =
=¥ S 2
= S
3 cemecCTp
1 Bo3HUKHOBeHUe [Toaroroska K 4 |OIIK-1, |Omnpoc Ha 3aHATUAX,
KBaHTOBOW MEXaHHUKH. MPaKTUUeCKUM 3aHSITHSIM, IK-1 KoHncrekr
MaremaTtruecKuli anmnapar | CeMAHapam CaMoMnoAroToBKy, OTYeT
KBaHTOBOW MeXaHHKU TpopaGoTKa JeKIHORHOTO 7 }H(O naﬁopaTopHog pabore,
HTPOJIbHAs T
Marepuasa OHTPO/IbHAA pabOTa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
2 DneMeHThI TeOpuun [ToaroroBka K 2 |OIIK-1, |Ormpoc Ha 3aHATHUSX,
Tpe/iCTaB/IeHUM. MpaKTAYe CKUM 3aHSATUSIM, IMK-1 Koncnekr
MarpuuHas popma ceMuHapam CaMOTIO/ITOTOBKH,
KBAaHTOBOUW MeXaHUKH. KoHTposbHast T
AHTOBOM Méxa ITpopaboTKa JeKIIMOHHOTO 2 OHTpO/bHAs paboTa
MaTepuana
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro
3 OcHoBHble TiocTynatel | [logroroBka K 4 OIIK-1, |Ormpoc Ha 3aHATHUSX,
KBAHTOBON MeXaHUKU; TpaKTU4Ye CKUM 3aHATUSM, IIK-1 KoHcrniekt
CTalMOHapHOe ypaBHeHWe | ceMHUHapaM CaMoMnoAroToBky, OTyeT
H_Ipe,qHHrep]iiﬁ BPEMEHHO® | 1146 1ka /IeKIMOHHOTO 7 In(o na60paTopHog pabore,
BHEHHU VHT HTpOJIbHAs T
ypaBHeHue lllpenyHrepa Marepuasa OHTpOJ/IbHAs paboTa
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
[ToaroroBka K 2
KOHTDPOJIbHBIM paboTam
Utoro 12
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4 TyuHenbHbid 3@dekt; |IlogroroBka K 4 |OIIK-1, |Omnpoc Ha 3aHATUSX,
rapMOHHUYe CKUU [PaKTUYe CKUM 3aHATUSM, ITK-1 Koncnekr
OCLIU/LISITOP ceMuHapam camoroArotoBku, OTueT
1 TOPHOM T
[TpopaboTKa JeKIIMOHHOTO 2 KO n1a6oparopHo 5 paGore,
Marepuasa OHTpOJ/IbHAas paboTa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 12
5 Artom Bozopoza; cniuH | [ToagroroBka K 4 OIIK-1, |Ormpoc Ha 3aHATHUSX,
MPaKTUYECKUM 3aHSATUSIM, IK-1 KoHcriekT
ceMHUHapam CaMoI1oAroToBku, OTuer
[TpopaboTKa eKIIMOHHOTO 2 ;0 niaboparop HOIg pabore,
Marepuasia OHTpOJIbHasi paboTa
OdopmreHue 0TUETOB 110 4
nabopaTopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
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
KoHcnekr 5 7 8 20
CaMOIIO/IrOTOBKH!
KoHTposbHasi pabora 10 10 10 30
Onpoc Ha 3aHATUSIX 5 7 8 20
OTueT 1o y1labopaTopHOM 10 10 10 30
pabote
Wtoro makcumym 3a 30 34 36 100
repuop
Hapacraroym utorom 30 64 100 100

11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuiie
11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. BBegeHue B KBaHTOBYIO MeXaHUKY [TekcT] : yue6HOe mocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHucTepcTBO 0Opa3oBaHus U Hayku Poccutickoit ®eneparyiv, TOMCKUI rocynapCTBeHHBIN
YHUBEPCUTET CUCTeM yrpaBlieHUs W pafro31eKTpoHuKd (Tomck), dakynbTeT [JUCTAaHLIMOHHOTO
obyuenwust. - Tomck : Db KoHtent, 2012. - 112 c. (Hammuue B 6ubmioreke TYCYP - 49 3k3.)
2. MyxauéB B. A. AtomHas ¢u3smrka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. OcHOBBI TeopeTHUeCKOW ¢u3MKM : yueOHUK A1 By3oB: B 2 1. / Y. B. CaBenbeB. - CIIb. :
Jlanb, 2005 - T. 2 : KBanToBast Mexanuka. - CII6. : Jlanb, 2005. — 430 c. (Hasmune B 6ubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. . Teoperuueckasi ¢u3vka : yuebHOe mocobuwe ajis By3oB: B 10 T. — M. :
®usmariut, 2004. — T. 3 : KBantoBasg MexaHuka. HepenstuBucrckas teopus / JI. [. Jlangay, E. M.
JIuduui ; pea. : JI. I1. TTutaeBckuii. — 5-e u3g., crepeoturl. — M. : ®usmataut, 2004. — 800 c. (Hamuuue B
oubmoreke TYCYP - 41 3k3.)

3. @eiinmaH P. DeliHMaHOBCKHe NIEKIMU T10 (DH3HMKe : TTOJTHBIN Kypc o01eit ¢usvku: [1ep. ¢ aHTI.
/ P. ®eitaman, P. Jleliton, M. Canac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Bein. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammure B oubmoreke TYCYP - 20 3k3.)

12.3. YueOHO-MeToANYEeCKOe TOCO0HEe ¥ MPOrpaMMHOe ofecreyeHme
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 - 49 3Kk3.)
2. Buemnuii dotosddext. M3yueHnue 3akoHa CtosieToBa U TpoBepka (opmysbl DUHIITelHa:
MeTtonnueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiua B. A. - 2009. 11 c.
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[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/851, cBoGoAHBIIH.

3. HccnenoBaHue crieKTpa aTomMa Boziopojia: MeToanueckre yka3aHus K jiabopaTtopHoii pabore /
3axapoB H. A., KupwinoB A. M. - 2011. 18 c. [3nekTtpoHHbili pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/917, cBo60AHBIM.

4. Tananckuii B.JI. TIpoBepka COOTHOIIIEHUST HeonpeZeéHHOCTel /17l (POTOHOB: PYKOBOJICTBO K
nabopatopHbIM paboTaM Jisi CTYZIeHTOB BceX crieljuanbHocTedt / B. JI. T'amanckuii, A. JI. Mara3uHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmoteke TYCYP - 10 3k3.)

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

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. bubnmmioreka yHUBepCUTeTa
2. http://ru.wikipedia.org - CBo60ojHasi SHLUK/IOTIe NS « BUKUTIeAUSI».
3. [Ilouckosble cuctembl Google, Yandex, Rambler u zp.

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
yueOHbIe 1abopaTopHbIe TIOMEIeHHS;
ayIMTOPHU C MYJIETUMEUHHBIM 000py/[0BaHHEM;
ZIleMOHCTPAIIOHHbIe MaTepHUaJbl.

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

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHyu3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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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 (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

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

3alauM UCC/IeIOBaHNH B 00/1aCTH (POTOHUKU U
ONTOUH(OPMATHKU

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HokeH 3HaTh (hr3UYeCcKre 0CHOBBI
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO MEeXaHWKH, 3JIeKTPUUeCTBa U MarHeTU3Ma,
KapTHHY MMpa Ha OCHOBe 3HaHMSI OCHOBHBIX bu3MKK KosleOaHWM U BOJIH, KBAHTOBOM
T0JI0’KEeHU, 3aKOHOB U METOZIOB €CTeCTBEHHBIX | PU3UKH, 3/IeKTPOAUHAMUKH,
HayK U MaTeMaTHUKU CTaTUCTUUeCKON (PU3UKU U

OIIK-2 CTIIOCOOHOCTBIO OCYIIIECTBISITD TIOUCK, TEPMOAMHAMHUKH, aTOMHOU 1 /\€EPHOU
XpaHeHHe, 00paboTKy U aHanMu3 WHGOpPMAaLIK (pu3nKh; QyHjaMeHTabHbIe TOHATHA,
13 Pa3/IMYHbIX UICTOYHUKOB U 0a3 JJaHHBIX, 3aKOHbI M TEOPHH KJIACCHIECKON 1
TIpe/ICTaB/IATh ee B TpebyemMom opmate COBPEMEHHOH (PH3HKIL;
WCIT0/Tb30BaHUeM UH(OPMAaLIMOHHBIX, JIO/DKEH YMETE IIDUMEHATE METO/LI
KOMITbIOTEPHBIX U CeTeBbIX TeXHOJIOTUN MATEMATUHECKOTo aHa/u3a 1

MO/Ie/IMPOBaHUsl; TIPUMEHSITh
[TK-1 CIOCOOHOCTBIO K aHa/IN3Y MOCTABIeHHON

MaTeMaTHueCcKre MeTo/Ibl, pu3nuecKue
3aKOHBI ¥ BBIUMC/TUTEIbHYI0 TEXHUKY 7151
pelleHrs NPaKTUYeCKUX 3a/au;
WCI0J/1Ib30BaTh BO3MOKHOCTH
BBIUMC/IUTE/IbHON TeXHUKU U
MIPOTPaMMHOTO 00ecrieueHust;;

Lo/mkeH BnaZieTb MeTOAaMU
MaTeMaTHU4eCcKoro onucaHusi pusnyecKux
SIBJIEHUM U TIPOLIeCCOB, OTIpeiesIsTFoIIX
TIPUHITUIIBI paOOThI Pa3/TMUHBIX
TeXHUYeCKHUX YCTPOMCTB .;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIUM Ha BCEX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKY TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B I1peJeiax

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
obs1acTv UccieOBaHuUs

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIllleHue 3a44d4 B
HnccjaeqoBaHUH,

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

MaTeMaTHUKU.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuusa OITK-1
OIIK-1: criocoGHOCTRIO TIPeJCTaB/SATh aZieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM Hay4HYHO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJ0OB eCTeCTBEHHbIX HayK U

st hopMUpOBaHMST KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMble CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

COBPEMEHHOMY YPOBHIO
3HaHUM GU3nUeCcKue
TIPUHLIUTIBI U
eCTeCTBeHHOHAYUHYIO
CYIIIHOCTb TPO0/eM
KBAaHTOBOW MeXaHUKU Ha
OCHOBe 3HaHU$I KPUTEPUEB
repexo/ia OT
pacCMOTpeHUs SIBJIeHUM Ha
OCHOBe KJIaCCHueCKOon
(bU3MKU K KBaHTOBO;
OCHOBHBIe TTOHSITHS,
3aKOHBI U YPaBHEHUSI
KBAaHTOBOW MeXaHUKU U
MaTeMaTHKH, a TaKxKe
CTaTUCTUUeCKON (HU3UKU

CocraB 3HaTb YmeTb Bnanets
CopepxaHue Tpe/JCTaB/IATh U BbISIB/ISITh 8/|eKBaTHYO COOTBETCTBYIOLLIUM
3TaroB aHa/IM31MpPOBaTh COBPEMEHHOMY YPOBHIO MareMaTrueCKUM

aJleKBaTHbIe 3HaHUW KBAaHTOBO- anmapaTroM KBaHTOBOM

MeXaHUUeCKYH CyL[HOCThb
SIBJICHUII Ha OCHOBE
aHa/in3a ¥ OCHOBHBIX
TIOJIOKEHWH Y METO/ZIOB
KBAaHTOBOM MeXaHUKU U
MaTeMaTUKU;
aHa/TU3UPOBATh AUHAMUKY
JIBIKEHUSI 37IeKTPOHOB,
aTOMOB U MUKPOOOBEKTOB
ypaBHEHHSIMH KBaHTOBOM
MEeXaHUKHU; UCC/IeZ0BATh
CBOMCTBA
MaKpOCKOITHYe CKUX
CHUCTEM MeTO/laMU
paBHOBeCHOM

CTaTUCTUUE CKON
MeXaHUKHU

MeXaHHUKH; ITPe/ICTaB/ISATh
afleKBaTHYIO Hay4YHYIO
KapTHUHY KBaHTOBO-
MeXaHUueCKUX SIBJIeHUN
MHpa Ha OCHOBe
OCHOBHBIX IT0JIO}KEHUH
MaTeMaTUKHA U KBAHTOBOMU
MeXaHUKH, 3aKOHOB;
B/Ia/IETh OTMBITOM peIlleHHH
MPOCTeNIINX 3a7iau
KBAHTOBOI MeXaHUKHU U
CTaTUCTUUeCKON (U3HKU

Bunpl 3aHATHI

* VIHTepakTUBHbIE
TIpaKTUUeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
sabopaTopHbIe 3aHSTHS;
* VHTepakTUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* UHTepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* TIpakTUueckue
3aHSATUS;

* JlabGopaTopHble
3aHATHS;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* lHTepaKkTHUBHBIE
MpaKTUYeCKHe 3aHsTHS;
* VHTepaKkTHBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemsblie
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;

* KoHrposnbHas pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;

* Oruer 1o
nabopatopHoii pabore;

* 3auert;

CornacoeaHa Ha noprtane Ne 3996
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¢ KoHcriekT

e KoHcriekT

CaMOTIOJTOTOBKHU; CaMOTIOAITOTOBKW;
* 3auerT; * 3aueT;
dopMynMpoBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OTtmyHO * OCHOBHbIE TTIOHATUS * OTJIMYHO * CaMOCTOSITe/IbHO
(BBICOKMI YPOBEHb) | KBaHTOBOM MeXaHUKHY; OpHEHTHUPOBATLCS B onpejensieT LieJid U
BOCIIPOU3BOAUT TeopeThuueCKoM 3a/lauM SKCrieprMeHTa
TeopeThueCcKui MaTtepuase 0e3 WCXO/Is U3

Marepuas be3
MCII0/Tb30BaHUs1 y4eOHOro
1oco6ust; cBOOOIHO
W3/1araeT MaTepuail B
yCTHOU (hopMme;
aHalM3upyeT U
BOCIPOU3BOAUT
B3aMIMOCB$I3b
XUMHUeCKUX TIOHATHI U
3aKOHOB ;

WCTIO0/Ib30BaHUsl yueOHOTOo
1ocobusi; cBOOOAHO
yMeeT TIPUMEHSITh
TIO/TyYeHHbIE 3HAHUS [IIsI
peIlIeHUs TBOPUYECKUX
MPAaKTUUeCKMX 3a/1ad U
WHTEepIIpeTaLun
pe3y/ibTaToB
9KCITIEPUMEHTA ; ;

TeopeThueCKUX
MpeJIoChIIOK; ;

Xoporiio (6a30BbIit

¢ OCHOBHBbIE ITOHATUA

* OpHUEHTHPOBAThCS B

* ormpezesnsieT LeJd 1

yuebHoro nocobus. ;

TeopeTHUeCKUe 3HaHUs
JUTs peltieHnst 6a30BbIX
MpaKTUYeCKUX 3a/a4 U
WHTEpHpeTarvu 1
pe3y/IbTaToB
JKCIIepPUMEHTa C
TIOMOIIIBIO
TIperiofiaBareJis; ;

YPOBEHb) KBaHTOBOW MeXaHWKH; TeopeThyeCcKoM 3a/lauM SKCTIepuMeHTa
BOCTIPOU3BOJUT Marepuase 6e3 yueOHOTO | WCXO[s U3
TeopeTHuYeCKuil rocobust wiu c TeopeTuYeCcKux
marepuarn C VICTI0/Ib30BaHUEM MperoChIIOK C
WCTI0/Ib30BaHUEM yuebHOro rocobus; TIOMOLL[bI0
TeopeTUYeCKUX 3HaHUM NIPUMEHSITh Tripero/aBaress; ;
wiM yuebHoro mocobusi; | TeopeTHuecKue 3HaHUS
YaCTUYHO U3/1araet JJ1s1 peLleHunst
Marepuas B yCTHOU CTaHZJAPTHBIX
dopwme; ; MpaKTUUeCKUX 3aJjau u
WHTepIIpeTaLun
pe3y/ibTaToB
JKCIIepUMeHTa ;
YI0BNIETBOPUTE/IbH | * QCHOBHBIE TIOHSTHSI * OpPHEHTUPOBAThLCS B * oInpenesseT Lje1u U
0 (TIOpOroBbIi KBaHTOBOW MeXaHWKH; TeopeThyeCcKoM 3a/lauM SKCTIepUMEeHTa,
ypOBeHb) BOCIIpOU3BOJUT Mmarepuarie C Ucxons u3
TeopeTHyeCcKUit WCTI0/Ib30BaHUEM TeopeTHyeCcKux
Marepuarn C yueOHOTO ToCoOus; TIPEATOCHIIOK, C
WCTI0/Ib30BaHUEM NpUMeHsieT TIOMOIIIBIO T/IaHa PabOoTHI

Y TIperiofiaBaTesis ; ;

2.2 Komnerenuusa OIIK-2
OTIIK-2: crnocoGHOCTBIO OCYIECTB/ISITh TTOUCK, XpaHeHWe, 00pabOTKy M aHaM3 UHGOPMAIMU U3
pa3NMuHbIX WCTOYHUKOB U 0a3 AaHHBIX, MPEe/CTaB/sATh ee B TpeOyemMoM (hopmaTe C HCIO/Ib30BaHUEM

CornacoeaHa Ha noprtane Ne 3996

15



VH(bOPMAaI[MOHHBIX, KOMITbIOTEPHBIX U CeTeBbIX TEXHOJIOTHH.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHIUM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

H“H(OpMaIK O pellieHUun
ypaBHEHUI KBaHTOBOM
MeXaHUKHU, 3HaTb MEeTO/IbI
MaTeMaTH4eCcKOoro aHasi13a
TOCTaB/IeHHOM 3a/jauu
HCC/IeJOBaHUH B 00/1aCTH
(hoTOHUKMU U
OMNTOMH(OPMATUKH

BU/le ypaBHeHUN
KBaHTOBOM MeXaHWKH B
o6macTy GOTOHUKU U
ONTOMH(pOPMAaTUKH

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue MeTO/bI TIOMCKA XpaHeHUsl, | MOJe/IMpOBaTh peajibHble | METOAAMU pellleHus
3TaroB 00paboTKy 1 aHA/N3 (u3nuecKue MpoLeCcChl B | ypaBHeHU KBaHTOBOM

MeXaHWKH [IIsI
TeopeTUueCcKux u
MPAaKTUYeCKUX 3a7iad C
WCTO/Tb30BaHUEM
HMH(OpMaIMOHHBIX,
KOMITBFOTEPHBIX U CETEBBIX
TeXHOJIOTU 00/1acTu
(hOTOHUKYU U
OoNTOHMH(OPMaTUKH

Bunbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepaKkTUBHbIE
JIeKLVY;

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepaKkTUBHbIE
JIeKLUY;

* [IpakTHUueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* lHTepakTUBHBIE
TIpaKkThYeCKue 3aHsATHUS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHbie
3aHATHUS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no
naboparopHoii pabore;
* Ornipoc Ha 3aHATHUSIX;
e 3auerT;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;

* 3auert;

(DOPMYJ'II/IPOBKE[ roKazaTtesied u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeHIIMM TIpUBELEHA B

Tabnme 6.
Tabnuiia 6 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OT1nuHO

(BBICOKHMI YPOBEHbD)

* pa3/iuHble MeTObl
TOUCKa XpaHeH!sl,
00paboTKu U aHa/M3a
MH(popMaLuK o criocobax
pelleHus] ypaBHeHUI
KBaHTOBOW MeXaHHWKH;
3HaeT MeTO/Ibl
MaTeMaTHu4eCKoro
aHaju3a oCTaB/IeHHOU
3a/lauv UCC/Ie[loBaHUM B
obsactv hOTOHUKU U
OMTOUH(OPMATHK;

* MO/Je/MpoBaTh
pas3/uyHble peasbHbIe
¢bur3nuecKre TpoLeCChI
MyTeM COCTaBJ/IeHUS
ypaBHEHUI KBaHTOBOM
MeXaHWKH B 00/1aCcTH
($hOTOHUKY U
OMTOUH(OPMATHKH;

* YCIEeLIHO MPHUMEHSeT
MeTO/bI pelleHUst
ypaBHEHWI KBaHTOBOM
MeXaHUKU /IS
TeopeTUUeCKuX U
MpaKTUUeCKUX 3a/jau C
WCI0/Ib30BaHUEM
HMH(OPMaL[MOHHBIX,
KOMIMBIOTEPHBIX U
CeTeBbIX TEXHOJIOTHM;

Xopotiio (6a30BbIii

¢ Pa3/iIMuHbIe METObI

¢ MOJe/IMpOBaTb

¢ peliaeT TUIIOBbIE
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YPOBEHb)

aHa/iM3a uH(opmaluu o
criocobax pereHust
ypaBHeHU KBaHTOBOU
MeXaHUKU; MeTO/IbI
MaTeMaTHhyeCcKoro
aHa/iM3a MOCTaBIeHHOU
3a/laui MCC/Ie/JOBaHUM B
obsact hOTOHUKY U
ONTOHMH(OPMAaTUKHY;

THUTIOBbIE peasibHble
bu3nyecKre TpoLeCChI
KBAaHTOBOW MEXaHHKHU B
obsactv hOTOHUKU U
ONTOMH(MOPMAaTHKW;

CTaH/]apTHbIE YDaBHEHUsI
B KBAHTOBOW MEXaHWKH B
obmacty hOTOHUKYU U
ONTOUH(MOPMATHKH C
npUMeHeHreM
KOMITBFOTEPHBIX
TEXHOJIOTUH;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* MeTOABI pelleHus
TPOCTEeUNIINX 3a1au
KBAaHTOBOM MeXaHUKH B
00/1acTH OTOHUKH U
ONTOMH(OPMAaTUKH ;

* MOZeNMpoBaTh

yPaBHEHUSIMU KBaHTOBOWU

MeXaHVKHU NPOCTenIIne

(hr3uUecKye NpolLiecchl B

obsactu hOTOHUKU U
ONTOMH(MOPMAaTHKW;

* 10/ HabO/MIOAeHeM
pelllaeT MpocTekime
3a/laul KBAHTOBOM
MeXaHUKU B 0bmacTu
(hoToHUKY U
ONTOMH(OPMAaTUKWY;

ONTOMH(OPMATHKH.

2.3 Kommnerenuus ITK-1
ITK-1: criocoOHOCTBIO K aHA/MM3y TOCTaB/I€HHOW 3aJjaud MCCAeOBaHUM B 00/1acTH (POTOHUKU U

st hbopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 7.
Tabsuria 7 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

OCHOBBI KBAHTOBOU
MeXaHUKH, TeOpUHr
KoJIe0aHuH,

CTaTUCTUYeCKOU (PU3UKU U
TepPMOIMHAMUKU, aTOMHOM

U siiepHOU (PU3UKU MpU
(u3nueckoM 1

MaTeMaTHh4eCKOM aHaJ/In3e

3ajau B 00/1acTH
(hoTOHUKMU U
OINTOMH(OPMATUKH

¢bu3nueckue 3aKOHbI U
BBIUHC/IUTE/IEHYHO
TEXHUKY /ISl PeIIeHUs
NPaKTHYeCKUX 3a7au
(hOTOHUKY U
onTorMH(OPMaTUKH

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve (dbyH1aMeHTalbHbIe TPUMEHSTh MeToJlaMU
3TaroB MOHATUS U (pr3UUeCKUe MaTeMaTH4eCKue MeTo/bl, | MaTeMaTH4eCcKoro

ornuvcaHus (pr3nyecKux
KBaHTOBBIX SIBIEHU U
TIPOLIeCCOB,
OTIpeleISTIOLIX
TIPUHLIUTTBI pabOTHI
YCTPOMCTB (POTOHUKU U
onTorH($OpPMaTHUKU

Bunpl 3aHATHI

* VHTepakTuBHbIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIEeKLIWY;

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKL1Y;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* lHTepakTHBHBIE
MpaKTUYeCKUe 3aHsATHS;
* llHTepakTuUBHBIE
naboparopHbIe 3aHATHUS;
* JlaboparopHble
3aHSATHS;

* CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa

* KoHTtposbHasi pabora;
* Otyet no

» KoHTposbHas pabora;
* Otyer no

* Otyet no
nabopatopHoii pabore;
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OLIeHHMBaHUS naboparopHoii pabore; naboparopHoi pabore;  3auer;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUsX;
* KoHCriekT * KoHcnekr
CaMOIIO/ITOTOBKY; CaMOTIO/ITOTOBKY;
e 3auerT; * 3auer;

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumiie 8.
Tabsuria 8 — IlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets

OminuHo * (yHAaMeHTa/lbHbIe * cBoOOZHO U * TBOpYECKH

(BBICOKMI YPOBEHb) | TOHATHS U (PU3UUECKHEe apryMeHTHPOBaHHO aHaIM3UpyeT
OCHOBBI KBAaHTOBOM aHaM3upyeT (busmyeckuie 3aKOHbI U
MeXaHWKH, TeOPUU du3nueckre 3aKOHbI U MareMaTrhyecKre MeTO/bI
KosiebaHui, BbIOMpaeT UX BBIPa)KeHUST; BllaJieeT
CTaTUCTUUeCKON GU3MKU | MaTeMaTUuecKue MeTOJbl | HaBbIKAMU MOCTPOEHUs
Y TePMOJIMHAMUKH, Y BBIYUC/TUTETbHYIO IIIMPOKOTO KpyTa
aTOMHOM U sifiepHOU TeXHUKY JJIs1 PeIeHusT (bU3NYeCKHX U
(bu3vKy Tipy GU3NUECKOM | TIpaKTHUeCKUX 3ajau MareMaTH4eCKHX 3a/iau
Y MareMaThue CKOM (bOTOHUKY U (boToHMKHU U
aHasiM3e 3a71a4 B 00/1aCTH | ONMTOMH(OPMAaTUKH ; ONTOMH(GOPMATHKY;
hoToHUKY U
ONTOWH(OPMAaTUKWY;

Xopomo (6a30BbIA | ¢ MIMPOKUIA KPyT * aHa/M3UPYeT IIUPOKUIi | * aHaATU3UPyeT

YPOBEHb) TIOHSITUN KBaHTOBOM KpyT (husnueckux (busmyeckue 3aKOHbI U
MeXaHUKU, TeOPUU 3aKOHOB KBAaHTOBOM MareMaTrhyecKue MeTO/bI
KoseGaHUH, MeXaHWKH, BbIOMpaeT WX BbIpaXKeHUs; BIazieeT
CTaTUCTUUeCKON GU3MKKU | MaTeMaTUuecKue MeTOJbl | HaBbIKaMU MOCTPOEHUs
Y TePMOJIMHAMUKH, Y BBIYUC/TUTETbHYIO TUTOBBIX (PU3UUECKUX U
aTOMHOM U si/IepPHOM TeXHUKY JJisl pellieHust MareMaTH4eCcKHX 3ajau
¢bu3vKy Tipy GU3MUeCKOM | TIpaKTHUUeCKUX 3ajau (hoTOHUKY U
Y MareMaThue CKOM (bOTOHUKY U ONTOMH(OPMAaTHKY;

aHasM3e 3aziad B 00/1aCTH | ONTOMH(GOPMATHKY;
dhoToHUKHU U

ONTOMH(OPMaTUKY;

YI0BNETBOPUTE/IBH | * pacrpoCTpaHeHHbIe * aHa/IM3UpYeT Y3KUi * 1o/ HabmoAeHneM

0 (MOpOroBbIi TIOHSATHS KBAHTOBOH KpyT rsnuecknx aHau3upyer

yPOBeHb) MeXaHHKH, TeOPUU 3aKOHOB KBaHTOBOM ¢bu3nuecKre 3aKOHBI 1
KosiebaHUi, MeXaHUKH, BbIOMpaeT MaTeMaTHuecKie
CTaTUCTUUECKOW (GU3UKKM | MaTeMaTHuecKre MeTOZbI | BBIP@KEHHUS; BlafieeT
Y TepMOJMHAMUKH, Y BBIUUC/TUTETTbHYIO HaBbIKaMH pelleHus
aTOMHOM U siIepHOU TeXHUKY [|JIsI PeIeHUsI THUIOBBIX (PU3HUUECKUX U
GU3MKY; 3HaeT MeTo/bl NPaKTUUeCKHX 3afiau MaTeMaThyeCcKHX
MaTeMaTHu4eCcKoro ($hOTOHUKM U ypaBHeHU! (HOTOHUKU U
aHa/sM3a 3afiad B 06;1acTv | onTOMHGOPMaTHKY; ONTOMH(OPMAaTHKY;
dhoToHUKHY U
ONTOWH(OPMATHKY;

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
[l peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iad 00yUYeHHsl MCIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUA 3HaHWM, YMeHHH, HaBBbIKOB W (WJIK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBAaHUS KOMIIETEHIIMM B TpOLiecce OCBOEHHs
oOpa3oBare/ibHOM MPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Teopusa bopa. OiemeHTapHass KBAaHTOBas TeOpUs U3/lyueHUs. UepHOoe WU3J/lyuyeHHe.
[IpocTpaHCTBeHHOe KBaHTOBaHWe. VIIMIOCTpaly K COOTHOILEHHIO HeomnpeZesneHHOCTel. OgHOMepHbIe
3a/laui  HAa OThICKAaHWe COOCTBEHHBIX UHCEJ SHEPrUM W BOJHOBbIX (yHKIMA. [IpoxoxaeHue
TIPSIMOYTO/TBHOTO ~ TIOTeHIManbHOTO Oapeepa. CoOCTBeHHbIe 3HaueHUSI U COOCTBeHHbIe (QYHKIUU
oriepatopa ['aMunbTOHAa rapMOHUUECKOTO OCLIM/IITOPa DHEepreTUueCKrii CreKTp M BOJHOBbIE (PYHKLIMU
yacTulbl B chepryecky CUMMETPUYHOM TOTeHIMa/bHOU siMe HemnpsiMOyToJ/ibHOM (hopMbl. BeposiTHOCTh
rnepexoja B eQUHULy BpeMeHU. V3/lyyeHWe XapaKTePUCTUUYECKUX JIMHEMYaTbIX CIEeKTPOB aTOMaMM.
[IBr>KeHre B KyJIOHOBCKOM TIOJIe.

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX

— @otosddext. Ipdexkr Komnrona. Bonnel ge bpoiing. IlpaBuno kBaHToBaHus bopa —
3ommepdenbga. Atom bopa. CoorHolieHwe HeoripefiesieHHOCTel. Ormeparopbl. CpefHUe 3HaueHUs
¢usnuecknx BenuuuH. KomMyTaloHHble cooTHOLIeHUs. OJHOMepHble 3a/laud Ha OTbICKaHUe
COOCTBEHHBIX UMCe/l SHEPrUr M BOMHOBBLIX (yHKUMH. CKauok moTeHUMana OTpakeHUe W MPOXOKeHUe
BOJIH. beckoHeuHasi noTeHuanbHas siMa. KoHeuHast moTeHLManbHast siMa. JJMCKpPeTHBIM U HerpepbIBHbIN
CMeKTpbl 3HaueHWN 3Hepryuu. Pe3oHaHchbl. [TpoxokjeHHe TIPSIMOYTOABHOTO TOTeHIMaabHOro Oapbepa.
KosddurpeHT mpo3pauHoCTH noTeHIMansHOrO O6apbepa OripesiesieHre 3HAUE€HHWI SHEPTHUH M BOTHOBBIX
(GyHKMI  yacTuLbl B C(epuyeckKM CUMMETPUYHOM TIOTeHLManbHOM siMe AToM Bojopoja |
BOZIOPOZ0TIO00HBIe aTOMBI. M3/myueHre XapaKTepUCTHUECKUX CITIEKTPOB aTOMHBIMH CUCTEMaMH.

3.3 TeMbI KOHTPO/IbHBIX PadoT
— 1. DBo3HMKHOBeHMe KBAaHTOBOM MeXaHWKHU. /[IBWKeHHWe B T10le LIeHTPaJbHOM CUJIBI
MareMaTuueckuii arnmapar KBaHTOBOM MexaHUKH. OCHOBHbIe TOCTYy/JaTbl KBAaHTOBOW MeXaHUKU 2.
CraumoHapHoe ypaBHeHue IllpenuHrepa. Bpemennoe ypaBHeHue Llpeaunrepa TyHHenbHBIM 3(dekT
lapmonnyeckuii ocuunnsaTop. 3. Teopusi KBaHTOBbIX mepexofoB. CnuH. W3nyueHue aTOMHBIMHU
cucrteMaMy MoJieKkyiibl.

3.4 Tembl 1ab0paTOPHBIX PadoT
— Buemnuii dotosddexT. M3yueHue 3akoHa CToneToBa 1 rpoBepka hopMyJ/ibl DHHIITelHa.
— IlpoBepka coOTHOLLEHUsI HeorpeenéHHOCTe! A1 (POTOHOB
— TyHHesbHBIM 3()(PeKT B BLIDOXKIEHHOM P-N — Tiepexojie
— WccnenoBaHue crieKTpa aTomMa BoJ[opofia

3.5 3auét

— KoprnyckynsipHo-BoiHOBOM Ayanu3m cBeta. [wrote3a fe Bpoiiis. BosHoBas dyHKIusi Jie
Bpoiins. OrnepaTopbl U WX CBOMCTBAa B KBAaHTOBOW MeXaHUKe. PU3MUeCKUN CMbIC/ BOTHOBOW (DYHKI[WU.
[Toctynatel KBaHTOBOM MexaHUKU. YpaBHeHWe IlIpenunrepa. CraiuoHapHoe ypaBHeHue lllpeaunrepa.
CootHolleHue HeompeeneHHOcTel. [lpocrelimme 3ajaud  KBaHTOBOM MexaHMKU. YacTuia B
TIPSIMOYTOJIBHOM TTOTeHLIMa/IbHOM siMe ¢ OeCKOHeUHBIMU cTeHKaMu. [IpoxokaeHue yacTHLIbI uepe3 OGapbep.
TyHHenbHbIM 5(Q@ekT. KBaHTOBBIM TrapMOHMUECKUM OCLWUIATOP. OJEKTPOH B aroMe BOZAOpOJa.
KBantoBbie umcia. CoOCTBeHHBIE MOMEHT 3/1eKTpOHA. MarHUTHBIA ~ COOCTBEHHBIA MOMEHT.
MHorosnekTpoHHbli atoM. Tabnuiia MeHgeneeBa. [loHATHe O Teopuu TMpefCTaB/ieHUA. BekTtop
coctostHusi. CoBeKTop coctosiHus. ['p0epToBo mpocTpaHcTBo. OmniepaTtop B MaTpUUHOW (opMe.

4 MeToauyeckHe MaTepHasibl
st obecrieueHust rpoiiecca oOyueHHUs] W pellieHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/isiollyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) OMbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. BBegmenue B KBaHTOBYIO MexaHHKY [Tekcr] : yuebHoe mocobue / A. JI. MarasuHHHKOB, B. A.
MyxaueB ; MunucTepcTBo obpa3oBanus U Hayku Poccutickoit ®enepariiu, ToMCKuil rocyaapCTBeHHbIN
YHUBEPCUTET CHCTeM YIpaB/eHUs W pafuo31eKTpoHUKU (Tomck), PakynbreT AMCTaHLIMOHHOIO
o6yuenwusi. - Tomck : Db Konrent, 2012. - 112 c. (Hamuue B 6ubmioreke TYCYP - 49 3k3.)
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2. MyxauéB B. A. AtomHas ¢pusuka: yue6. nmocobue / B. A. Myxaués. — Tomck: TMI] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

4.2. lonoiHUTe/IbHAA IMTepaTypa

1. OcHOBBI TeopeTHUeCKOW ¢U3MKK : yuyeOHUK A1 By3oB: B 2 1. / . B. CaBenbes. - CIIb. :
Jlanb, 2005 - T. 2 : KanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuune B 6ubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. II. Teopetnueckasi ¢u3vka : yueOHOe rocobuwe ajis By3oB: B 10 T. — M. :
@usmariut, 2004. — T. 3 : KeantoBas MexaHuka. Hepenatusucrckasa teopus / JI. [I. Jlangay, E. M.
JIuduuy ; pea. : JI. I1. TTutaeBckuii. — 5-e u3g., crepeoturl. — M. : ®usmataut, 2004. — 800 c. (HamMuue B
oubmoreke TYCYP - 41 3k3.)

3. ®@eiinman P. ®eitHMaHOBCKHUE JIEKI[|H 110 (H3MKe : TIOMHBIN Kypc obiiieit ¢pusuku: [1ep. ¢ aHII.
/ P. ®eiinman, P. Jleliton, M. Csnac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Beimn. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hamnuue B 6ubmoreke TYCYP - 20 3K3.)

4.3. YueO0HO-MeToJuUeCKoe Mocodue U mMporpaMMHoe odecreueHne

1. Mara3unnukoB A. JI. BBemeHWe B KBAHTOBYHO MeXaHWKY: yue0. mocobuwe / A. JL
MarasuHaukoB, B. A. MyxauéB. — Tomck: Oap KoHrtent, 2012. — 112 c. MeToguueckre yKa3aHUs K
MPAaKTUYEeCKUM 3aHSITHSIM U CaMOCTOSITe/IbHOM paborte Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmioreke TYCYP - 49 3k3.)

2. Buewmnuii ¢gortosddekr. M3yuenue 3akoHa CroneToBa U mpoBepka ¢GopMy/bl DUWHILITeHHA:
MeTtoauueckre yKa3aHus K JlaboparopHou pabore / ®@emopoB M. B., Bypmoeurua B. A. - 2009. 11 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/851, cBoGOAHBIMH.

3. HccnenoBaHue crieKTpa aTomMa Boziopoja: MeToanueckre ykKa3aHus K jiabopaTtopHoii pabore /
3axapoB H. A., KupwinoB A. M. - 2011. 18 c. [3nekTtpoHHbi!i pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/917, cBo60AHBIH.

4. Tananckuii B.JI. TIpoBepka COOTHOIIIEHUsST HeonpeeéHHOCTel /17t OTOHOB: PYKOBOJICTBO K
nabopaTopHbIM paboTaM Jjis CTYAeHTOB BCex crielfdanbHocTel / B. JI. INamanckui, A. JI. Mara3suHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmoteke TYCYP - 10 3k3.)

5. TyHHenbHbIN 3G deKT B BBIPOXKAEHHOM p—N — repexojie: PykoBozCTBO K 1abopaTopHoii pabore
/ ®epopo M. B., Jlsuun A. B. - 2009. 12 c. [DnekrpoHHbIM pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/852, cBo60AHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. bubnmoreka yHMBepCHUTeTa
2. http://ru.wikipedia.org - CBo60oHasi SHLUKIIOTIeINs « BUKUTIeAUSI».
3. Tlouckosble cuctembl Google, Yandex, Rambler u zip.

CornacoeaHa Ha noprane Ne 3996 20
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