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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

YuebOHbI 11aH Habopa 2016 rozga

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 2017
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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
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

HucuunvHa «KBaHToBast MexaHuka» (b1.B.O/].1) oTHocuTcs K 610Ky 1 (BapyaTHBHas yacThb).

[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBJSIOTCSA
clefywole OUCLMIUIMHBL: Marematvka, MeTtogel Maremathueckod ¢usuky, Pusvka, Dusuka
KOH/ICHCUPOBaHHOI'O COCTOSIHUS.

[TocnepyrolyMy AUCLUMIUIMHAMU SIB/ISIFOTCS: KBaHTOBast M ONTHUYeCKasl 3/IeKTPOHUKa, Marepuasibl
3/IEKTPOHHOM TeXHUKH, TBepzoTe/bHasi 37€KTPOHMKA, TexXHOOrusi KpPeMHHEeBOM HaHO3/eKTPOHUKHY,
Pu3srKa MoayrnpoBOJHUKOB.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUI:

— OIIK-1 ciocobHOCTBIO NIpe/CTaB/sATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWM HAay4YHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJOB eCTeCTBEHHBIX HayK M
MaTeMaTuKU;

—  OIIK-2 criocobHOCTBIO BBISIB/ISITh €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOO/eM, BO3HHKAOIIX
B XOJe Npo(eCcCHOHAIbHOMN [eATe/bHOCTH, NPUB/eKaTh [/ UX pelleHHs COOTBETCTBYIOLUM (PU3MKO-
MaTeMaTH4eCKUM arapar;

B pesysbraTte u3y4yeHus JUCLUMIUIMHBI CTYAEHT JO/DKeH:

— 3HaTh (Pr3MYecKre OCHOBbI MeXaHUKH, 37IeKTpUYeCcTBa M MarHeTu3Ma, (pM3UKU KonebaHuil u
BOJIH, KBAHTOBOW (PU3UKH, 3/1€KTPOAUHAMUKH, CTAaTUCTUUECKON (PM3MKU U TepMOAWHAMUKH, aTOMHOW U
saepHoM (u3uKY; (QyHAAMeHTalbHble TIOHSATHS, 3aKOHbl U TEOPHUM KIaCCUUeCKOM W COBpeMeHHOM
¢busuky;

— yMeTb IIPUMEHSTb MeTO/Abl MaTeMaTU4eCKOro aHalv3a U MOJe/IUPOBaHus; IIPUMEHSTb
MareMaThyeckue MeToAbl, (U3MYecKue 3aKOHbI U BbIUMC/IWTENBHYH) TEXHUKY [Jig  pelLleHUs
NPaKTUYeCKUX 337la4y; MWCII0/b30BaTh BO3MOKHOCTM BBIUMC/IMTENbHOM TEXHUKM U IPOrpPaMMHOIO
obecrieueHust;

— BJaAeTb MeTOJaM{U MaTeMaTUueCKOro OIMCaHus (U3MUeCKUX SIBJIeHUN UM TIPOLIeCCOB,
OTIpe/IeNSFOIIMX TTPUHLIUITEI PAOOThI Pa3/TMUHBIX TEXHUYECKHUX YCTPOMCTB .

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYA0eMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzpl yueOHOM eATeTbHOCTH Bcero vacos CemecTpsl

3 cemecTp
AynutopHblie 3aHATHSA (BCEro) 54 54
Jlekuiym 20 20
[IpakTryeckue 3aHATHS 18 18
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JlabopaTtopHble 3aHATHS 16 16
W3 HUX B UHTepaKTUBHOU (opme 10 10
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
OO11ast TPYyJ0eMKOCTh U 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 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . @
a
S8 | g
= =¥ = )
® = = g 2 Z 5
5 A @ : | 8¢ s 2
Ha3BaHus pa3zie/sioB JUCLUATIIAHBI g % é § Z § § %
= £ g 0§33 &S
c s g | me | §&¢8
I, =} S
o [t %
= = S
3 cemecTp
1 Bo3HUKHOBEHHE KBAaHTOBOM MeXaHUKH. 4 4 4 12 24 OIIK-1, OIIK-
MaremaThueCcKui anmnapar KBaHTOBOU 2
MeXaHUKH
2 DneMeHTbl TeEOPUU TpeCTaBIeHU. 2 2 0 6 10 | OIIK-1, OIIK-
MarpuuHas (popMa KBaHTOBOI MeXaHHKHU. 2
3 OCHOBHBbI€ TIOCTY/IaThbl KBAHTOBOM 4 4 4 12 24 | OIIK-1, OIIK-
MEeXaHWKH; CTalMOHApHOE YpaBHEHUe 2
[[IpeauHrepa; BpeMeHHOe ypaBHeHUe
[Ipenunrepa
4 TyHHenbHbIN 3QPeKT; rapMOHUYe CKUI 4 4 4 12 24 | OIIK-1, OIIK-
OCLIUJIISITOP 2
5 ATtoM BOZOpOZA; CIUH 6 4 4 12 26 | OIIK-1, OIIK-
2
Wtoro 3a cemecTp 20 18 16 54 108
Ntoro 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/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

3 <]
2 s
5 | E%
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
HaspaHus pasjesnos ACP pasa A - o &
JIeKLIUAM g S =
e 2=
~ o 2
= S
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM KopnycKyisipHO-BO/IHOBOM /lyann3m 4 OIlIK-1,
MexaHUKW. MaTemaTuueckuy amnmnapar | cBeta. ['unoresa e bpoiins. BomHoBast OIIK-2
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. OI1K-2
MeXaHUKU. I'unb6epToBO MpocTpaHcTBO. Oreparop
BMaTpuuHoi dopme.
Nroro
3 OcHOBHbIE TIOCTY/IaThl KBAHTOBOM | DPU3MUECKUI CMBIC/T BOJTHOBOW (DYHKLIMU. 4 OIIK-1,
MeXaHUKH; CTal[MOHapHOe ypaBHeHHe |[locTynaTbl KBAHTOBOW MeXaHUKH. OIIK-2
[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 OIIK-2
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. OIlIK-2
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 - Pa3gens! AUCLUATIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3H

HaumeHoBaHue AUCLIATIIMH

Ne pasziesioB JaHHOM JUCLUTUIAHBI, [7151 KOTOPbIX
HeoOX0[MMOo n3yueHue 00eCTIeYnBaroLX U

obecrieurBaeMbIX TUCIUTIIMH
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1 2 3 4 5

[IpeniecTByroOLLIKE JUCLUATITUHBI

1 Maremaruka + + + + +
2 MeTopbl MareMaTUueCKOU (PU3MKH +

3 dusuka + + + + +
4 ®UsnKa KOHAEHCUPOBAHHOTO COCTOSHUSA + + + + +

[Tocnepyroume AUCLUTIIVHGI

1 KBaHTOBas U onTuyeckas 3JIeKTPOHUKA + + + + +
2 Marepwuasbl 371eKTPOHHON TeXHUKHU + + +
3 TeepoTesibHas 3/1eKTPOHUKA + + + + +
4 TexHO0THSA KDEMHUEBOM

+ + + + +
HaHO3JIeKTPOHUKHU
5 dusuKa 1onyrnpoBOAHUKOB + + + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HMH, ()OPMHPYeMBbIX NMPH W3yYeHHH JUCHHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUeHWUW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmwiie 5.4

Tabmuia 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI
Bupp! 3aHaTHM
35}
= B
3 : g
= = & 'S
= T T ="
= ) &=}
il = o o g
<]
g = S = % ®DopMbI KOHTPOJIS
2 z < z 5
= o} < g U
3 = S e &
N = @ O
3 a, 3
M e) 4
© O o
& : :
= G
OIIK-1 + + + + KonTtponbHas pabora,
KoHcnekT caMomnoAroToBKH,
Ortuet 1o sabopaTopHO
pabore, Onpoc Ha 3aHSATHSIX
OIIK-2 + + + + Ortuet 1o abopaTopHO
pabote, Ompoc Ha 3aHSATHAX

6. IHTepaKkTHBHbIE MeTOABI ¥ (OPMbI OpPraHU3aI[UH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPHUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

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

MeTobl Bcero

3 cemecTp

[Ipe3seHTarLuu € UCIOIb30BaHUEM 2 2
CalJIoB C 00CYKeHHEM

Perrenue CHUTYalJUOHHBIX 3aJa4

Pabora B KoMaH ie
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Nroro 3a cemectp:

10

Htoro

10

7. JIabopaTopHbie paboThI

HaumMeHoBaHue 1ab0paToOpHBIX paboT nprBeseHo B Tabnuie 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
Q S 5
Z 5
(<5}
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT s 2 &
o S E
S 8 =
2 o' O
= S
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM Bremnuii poroaddekt. M3yueHre 3aKoHa 4 OIIK-1,
MexaHUKHU. Marematrnyeckuii anmnapar | CTosieToBa U poBepka ¢hopMyJibl OIIK-2
KBaHTOBOW MeXaHHKU OUHIITelHa.
Ntoro
3 OcHOBHbIe TIOCTy/aThl KBaHTOBOM | [IpoBepka COOTHOLLIEHUsT OIlK-1,
MeXaHHKH; CTallMOHapHOe ypaBHeHUe |HeorpeenéHHOCTel /171t GOTOHOB OIIK-2
IlIpeguHrepa; BpeMeHHOe ypaBHEHHeE |17 4
[IIpepunrepa
4 TyHHenbHbIN 3QQEKT; TyHHenbHbIM 3()eKT B BIDOXKIEHHOM p- 4 OIIK-1,
rapMOHHYeCKUM OCLIULISITOP n — repexoze OIIK-2
Nroro
5 Atom BOZOpO/a; CIIUH WccnenoBanue crniekTpa atoma BOZopoJa OIlIK-1,
HWtoro OTIK-2
Nroro 3a cemecTp 16
8. IlpakTHyeckue 3aHATHA (CeMUHAPBHI)
TeMaTHKa TIPaKTHUeCKUX 3aHATUI (CEMUHApPOB) NIpUBeZieHO B Tab/wiie 8.1.
Tabmuna 8. 1 — TemaTKa NMpakTUUYe CKUX 3aHSITUM (CEMUHAPOB)
o ¢ =
E a4 =
9 = =
o o v T
Temaka rpakTHUUeCcKuX 3aHATUN = > O
HasBaHus pasjenos s = e &
(cemuHapoB) g Cl=
S8 a =
2 o' O
= S
3 cemecTp
1 Bo3HMKHOBeHME KBAHTOBOM TennoBoe nsnyuyenve. ®oro3dexr. 4 OIIK-1,
MexaHUKU. MaTematuueckuii anmapar | BonHa ge Bpoiins OIIK-2
KBAaHTOBOW MeXaHUKU Vitoro 4
2 DyileMeHTBI TeOpUHM IpeficTaB/eHul. | BekTop coctossHus. COBEKTOpP COCTOSIHUS. OIIK-1,
MarpuuHas (opmMa KBaHTOBOU MatpruHas gopma onepaTopos. OIIK-2
MeXaHHUKU. Vtoro
3 OcHoBHbIe TIOCTY/aThl KBaHTOBOM | CBolicTBa onepatopoB. dudpakuys 4 OIIK-1,
MeXaHWKH; CTallMOHapHOe ypaBHeHMe |3/IeKTPOHA. OIIK-2
IlIpeuHrepa; BpeMeHHOE ypaBHeHHe |1y 4

[IIpeaunrepa
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4 TyHHenbHbIN 3QQEKT; Yactuiia B sime. [Tpoxosk/jeHre YaCTHUIbI 4 OIlK-1,

rapMOHUYEeCKUU OCLUTIITOP yepe3 Oapbep. TyHHeIbHBIN 3D eKT. OIIK-2
KBaHTOBBINM rapMOHUYECKUH OCLUITOP
Nroro

5 Artom BOZOpOZa; CLIMH Atom Bozopoza. KBaHTOBbIE uncIia. OIIK-1,
CnuH. OIIK-2
Ntoro 4

Wtoro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buibl camocTosiTes1bHOM paboThl, TPYZA0EMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHbl B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabO0ThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH
) L 5
B L =
S = =
o U T
Bugel camocTodaTenbHOU = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJIA
paboThI s s g
S a8, =
A ° 2
= S}
3 cemecTp
1 Bo3HUKHOBeHHE ITogrororka K 4 OIIK-1, |KoHcrekr
KBAHTOBOM MeXaHUKH. MPaKTUYECKUM 3aHSATUSIM, OIIK-2 CaMOIIO/ITOTOBKH,
MaremaTtruecKuli anmnapar | ceMAHapam KoHTposnbHas pabota,
KBAaHTOBOW MeXaHHKU Ornipoc Ha 3aHATHAX
ITpopaboTKa JeKITMOHHOTO 2 o p 6 C
Marepuana TUeT 110 J1TabopaTopHOU
pabore
OdopmreHue O0TUETOB T10 4
naboparopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Utoro 12
2 DneMeHTbI TeOpUU [ToaroroBka K 2 OIIK-1, |KoHcnekr
Tipe/|CTaBIeHU. TpakTUye CKUM 3aHATUSM, OIIK-2 CaMOIIO/TOTOBKY,
Martpuunas popma CceMUHapam KoHTposnbHas paboTa,
KBAaHTOBOW MeXaHUKH. TpopaBoTKa JIeKIHOHHOrO 2 Oripoc Ha 3aHATHAX
Marepuasa
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro
3 OcHoBHble TiocTynatel | [TogroroBka K 4 |OIIK-1, |KoHcriekT
KBAaHTOBOM MEXaHUKU; MPaKTUYeCKUM 3aHATUAM, OIIK-2 CaMOIIO/ITOTOBKY,
CTalMOHapHOe ypaBHEeHVe | ceMHUHapam KoHTposbHas pabota,
[IIpeauHrepa; BpeMeHHOe TTpopa6oTKa NeKIMOHHOrO 2 Ornpoc Ha 3aHATHSAX, }
ypaBHeHue llIpenuHrepa Ortuet 110 1abopaTopHO
Marepuasa
pabore
OdopMeHre OTUETOB T10 4
naboparopHbIM paboTam
[ToaroroBka K 2

KOHTPOJIbHBIM paboTam
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Ntoro 12
4 TynnenbHbll 3¢¢dekt; | I[loaroroBka K 4 |OIIK-1, |KoHcrekr
rapMOHHYe CKUIA MIPAaKTUYeCKUM 3aHSATHSIM, OIIK-2 CaMOTIOATOTOBKH,
OCLIU/IIATOP ceMHHapaMm KonTtponbHas pabora,
[TpopaboTKa eKIIMOHHOTO 2 8npoc Ha 3 ag;m/mx, .
Marepuana TUeT 10 1abopaTopHOii
pabore
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
5 Artom Bozopoza; cniuH | [Ioagroroska K 4 |OIIK-1, |KoHcrekr
MPAKTUUeCKUM 3aHSTHSM, OIlK-2 CaMOIIO/ITOTOBKH,
ceMHHapaM KoHTposnbHas pabota,
MPOC Ha 3aHSATUSIX
ITpopaboTKa JeKIJMOHHOTO 2 8 pOC Ha 3a 6 C
Marepuaa TYET 10 JIabOPaTOPHOM
pabore
OdopmreHre 0TUETOB 110 4
nabopaTopHbIM paboTam
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
Wroro 3a cemectp 54
Ntoro 54

10. KypcoBas padora (mpoeKT)

He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

Tabnuiia 11.1 — bansbHbIe OLIEHKU [/l 37IeMEeHTOB KOHTPOJIS

11.1. ban/sbHbBIE OLeHKH /JIS1 3/IeMEeHTOB KOHTPOJIs

. . MakcumasbHbIN
o MakcuManbHbIT MakcuManbHbIT
DeMeHTHI yueOHOM Oasut 3a iepuop Bcero 3a
6am1 Ha 1-yro KT ¢ | 6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemecTp
Havasia cemectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
3 cemeCTp
Koncriekr 5 7 8 20
CaMOIIO/IrOTOBKM
KoHTtposnbHast pabora 10 10 10 30
Ornpoc Ha 3aHATUAX 5 7 8 20
Otuer 110 1Ta60paTOPHOM 10 10 10 30
pabore
Wtoro Makcumym 3a 30 34 36 100
Tepuoz,
Hapacraroym utorom 30 64 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 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
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ 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.)

12.2. lono/siHUTe/IbHASA IUTEpPaTypa

1. OcHOBBI TeopeTHUeCKOW ¢u3uKu : 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 ayis By3oB: B 10 T. — M. :
®usmariut, 2004. — T. 3 : KBantoBasg MexaHuka. HepenstuBucrckas teopus / JI. [. Jlangay, E. M.
JIuduun ; pea. : JI. I1. TTutaeBckuii. — 5-e u3g., crepeoturl. — M. : ®usmataut, 2004. — 800 c. (Hamuuue B
oubmmoreke TYCYP - 41 3k3.)

3. @eiinmaH P. DeliHMaHOBCKHe JIEKIMU T10 (DU3HMKe : TTOTHBIN Kypc o01eit ¢husvku: [1ep. ¢ aHTI.
/ P. ®eitaman, P. Jleliton, M. Canac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Beim. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammure B oubmoreke TYCYP - 20 3k3.)

4. MyxauéB B. A. AtomHasi pusmka: yueb. mocobue / B. A. Myxauér. — Tomck: TMLI 10, 2007.
— 116 c. : bubmoteka TYCYP, (Hammuue B 6ubmoteke TYCYP - 39 3k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0Co0Hs
1. MarasunnukoB A. JI. BBemeHWe B KBAHTOBYIO MeXaHWKY: yueb. mocobuwe / A. JI.
MarasuHHukoB, B. A. Myxaués. — Tomck: Onb Konrtent, 2012. — 112 ¢. MeTtoauueckue ykasaHus K
TIPAKTUUECKUM 3aHSTUSM M CaMOCTOsITe/IbHOM pabote Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 49 3k3.)
2. Buewnuii dotosddext. N3yuenue 3akoHa CrtosieToBa U TpoBepka (opmysbl DWHIITelHa:
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MeTtoznnueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiua B. A. - 2009. 11 c.
[DnekTponHbii pecypc] - Pexkxum poctyma: http://edu.tusur.ru/publications/851, mara obpaiieHus:
07.02.2017.

3. HccnenoBaHue crieKTpa aTomMa Bofiopojia: MeTtoznueckre yka3aHus K jiabopaTtopHoii pabore /
3axapoB H. A., KupwinoB A. M. - 2011. 18 c. [3nekTtpoHHbili pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/917, mara obpaijenus: 07.02.2017.

4. Tananckuii B.JI. TIpoBepka COOTHOIIIEHUST HeonpeZenéHHOCTel /it 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 BLIDOXKAEHHOM p— — Tiepexo/ie: PyKoBo/ICTBO K JlabopaTopHoii pabote
/ ®epopoB M. B., Jlsuun A. B. - 2009. 12 c. [DOnekrpoHHbIM pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/852, mara obpaijenus: 07.02.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHaslbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU PaboThl 00yUaroIuxcs
Y3 UKMC/ia WHBA/IWJIOB MPeJOCTaB/sIIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

J1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuaTHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
NMporpaMMHoOe oGecrieueHue

1. bubnuroreka yHUBepCUTETa

2. http://ru.wikipedia.org - CBob60gHas sHIMKIONIeqUs « Bukumeays».

3. Tlouckosble cuctembl Google, Yandex, Rambler u ap.

13. MarepHa/ibHO-TEXHHYECKOe 00ecrieueHne JUCHUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCedeHHI0 AU CILUTITHHBI

13.1.1. Marepua/ibHO-TEXHHYECKOe 00ecrieueHue /I JIeKIMOHHbIX 3aHATHI
[nst mpoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYMIOBBIX U WUHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eT0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluyd MCTIONb3yeTcs yueOHas ayuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOU U CTaHjapTHOH yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TI0COOUS B BU/e TIpe3eHTall|H 10 JIEKIUOHHBIM pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI
[ TipoBefieHUs] TIPAKTUYeCKUX (CeMHHApPCKUX) 3aHSATHM MCIMOb3yeTcsl yueOHasi ayAuTOpUs,
pacrosiokeHHas 110 ajpecy 634034, Tomckast o6macTb, . Tomck, BepimmHuHa yivna, A. 74, 13tax, ay.
110. CocraB obopygoBanus: YuebHass Mebesib; Jlocka MarHUTHO-MapKepHasi - 111IT.;

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /i 1abopaTopHbIX padoT
Onsi  mpoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIONb3yeTcss  y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obmacte, . ToMcK,
Bepumnuna yvua, A. 74, 1 atax, aya. 110. CocraB obopyzoBaHusi: YuebHasi Mebesib, mabopaTopHbie
CTEeH[ibl.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHasi 1o azpecy 634034, r. Tomck, yn. Bepuwvnuna, 47, 5 stax, aya. 511. CocraB
obopygoBaHusi: yueOHast Mebesb; KOMITbIOTEpHI Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'T'11. -
4 1mT.; KomrbloTepnl TofkatoueHbl K ceth MHTEPHET u obecrieuMBarOT [JOCTYIT B 37€KTPOHHYIO
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nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO CpeJly YHUBEPCUTETA.

13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITIMHBI /IS JIUI C OrPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

OcBoeHue JUCHUIIIMHBI uiiamu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BaHUEM CPeICTB 00yUeHUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUH CTYAE€HTOB C HapPyILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYEeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMAaIK B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM OOy4arOTCsS CTYAeHTbl C HapyllleHHeM ciiyxa, 0b0pymoBaHa
KOMIBbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHON [JOCKOW, MY/JIbTUMeIUNHOM

CHUCTEeMOH.

[Mpu obyueHUWH CTY[€HTOB C HAPyLIEHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) Mpu MOMOLLY BUe0yBeIuunTesen /s yaaaeHHOro NpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbLHOrO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZa MH(OpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repefaud
yueOHOM MHGbOpPMALMK B JOCTYITHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABHUIraTebHOTO
arrapara, MOOWU/IbHOM CHCTeMbl 00yueHUs [Jis1 Tofiel C MHBaTUJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/, OLEHOYHBIX CpEeACTB W THUIIOBble KOHTPOJbHbIE 3aJjaHWsi, WCIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKYIL[eH, TTIPOMe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOYKeHWH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHbBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6smia 14 — JlonoTHUTE/IbHBIE CPeICTBA OLeHMBAHUS

JIfL CTyJ€HTOB C MTHBA/IUJHOCTBIO

Kareropuu ctyzseHTOB

Bu/ib1 0TIO/THUTEIBHBIX OL[eHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapyLieHUsIMU
ciyxa

TecCTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpoBepKa

C HapylieHUAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBePKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy11eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMylileCTBEHHO IPOBepKa
MeTOJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeToguueckHe peKOMeHJalMy 110 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHUsl 3aaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B MeyaTHoOU (hopme;

- B revaTHoi (opMe C yBeJTMUeHHBIM HIPUPTOM;
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- B (hopMe 3/IeKTPOHHOIO JOKYMEHTa;

- METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;

- rpe/i0CTaB/IeHre 3a[jaHusl C UCII0/Ib30BaHUEM CypZONepeBo/a.

CTyzeHTaM C MHBA/JWJAHOCTBIO yBe/JWYMBAeTCsl BpeMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [I1s TaKWX CTy[EeHTOB IpeJyCMaTpuBaeTcs JOCTynHasi (opma MpejocTaB/ieHss OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIO/Ib30BaHUEM YC/IYT aCCUCTEHTa;

- T1pe/icTaB/eHe OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHus: MHBaIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
npeiocTaB/ieHue UH(opMaLvy B (hopMax, afjlallTHPOBAaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsl U BOCTIPUSTUS
VH(bopMaLu:

Jis U1 ¢ HapylleHUsIMHM 3peHus:

- B (hopMe 3/1IeKTPOHHOIO JOKYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

Jis M1 ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

- B (hopMe 7IeKTPOHHOI0 JOKYMEHTa;

- B IeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00yueHHsl MOKEeT IIPOBOJUTHCS] B HECKOJIBKO 3TarloB.
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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 2016 roga

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

3auet: 3 cemecCTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HokeH 3HaTh (hr3UYeCcKre 0CHOBBI
COBpEMEHHOMY YPOBHIO 3HaHUM HayUHYIO MeXaHHKHU, /IeKTPUUeCTBa U MarHeTH3Ma,
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 CTII0COOHOCTBIO BBISIB/ISITH TEPMOAMHAMUKH, ATOMHOM H 5/1€PHOM

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

bu3uKY; PyHgaMeHTaIbHbIe TIOHSTHS,
3aKOHbI ¥ TEOPUU KJIaCCUUeCKOr 1
COBpPeMeHHOU (PU3UKY;;

[omkeH yMeTb TIPUMEHSITb MeTO/Ibl
MaTeMaTHU4eCKOro aHaau3a u
MO/Ie/TUPOBAHUSI; IPUMEHSITh
MaTeMaTuiecKue MeTo/bl, (hr3nueckKue
3aKOHbI U BBIUNC/IUTETbHYIO TeXHUKY IS
pellieHus] MPaKTUUYeCKUX 3a/ay;
WCTI0/Th30BaTh BO3MOYKHOCTH
BBIUHC/IUTE/IbHOU TeEXHUKU U
MIPOTPaMMHOTO 00ecrieueHust;;

Lo/mkeH BnaZieTb MeTOAaMU
MaTeMaTHU4eCcKoro onucaHusi pusnyecKux
SIBJIEHUI U TIPOLIECCOB, OTpe/esiFoIX
TIPUHITUIIBI paOOThI Pa3/TMUHBIX
TeXHUYeCKHUX YCTPOMCTB .;

OO1e XapaKTepUCTHKH Tl0Ka3aresneld U KpUTepueB
nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
TIPOBO/JIUT OLIEHKY,

COBEPILLEHCTBYET JelCTBUS

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

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UccieOBaHuUs

3aBepllieHue 3a/lau B
WCCJIe/IOBAHUH,
TIPHUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU

AJI BBITIO/JIHEHUA TIPOCTBIX

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 UCIIO/Ib3YeMbIe 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 CyLJHOCTb

SIBJIEHUH Ha OCHOBE
aHa/iM3a U OCHOBHBIX
TIOJIOKEHWH Y METO/ZIOB
KBAaHTOBOM MeXaHUKU U
MaTeMaTUKU;

dHA/IM3UPOBATE AMHAMUKY

ABYDKEHUS 3/IEKTPOHOB,

aTOMOB U MUKPOOOBEKTOB

ypaBHEHHSIMH KBaHTOBOM
MeXaHWKH; UCCIeZI0BaTh
CBOMCTBa

MaKpO CKOTTYe CKUX
CUCTEM MeToJaMHu
paBHOBeCHOM
CTaTUCTHYe CKOM
MeXaHUKH

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
TIpaKTUYeCKUe 3aHATHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

* UHTepakTuBHbIE
NpaKTUYeCKHUe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbie
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTHUEeCKUEe 3aHATHUS;
* JlaboparopHble
3aHATHS;

* (CamocTosTenbHast
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ormpoc Ha 3aHATHSAX;
* KoHcriekT
CaMOTIO/IFOTOBKH;

* KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* Omnpoc Ha 3aHATUSAX;
* KoHcnekr
CaMOIIO/TOTOBKY;

¢ OrtyeT 110
nabopatopHoii pabore;
* 3auert;
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* 3auerT;

* 3aueT;

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

Tabnure 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHUBAHUsI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OT1nnyHo * OCHOBHbIE TTIOHATUS * OTVINYHO * CaMOCTOSITeNTbHO
(BBICOKMIA YDOBEHb) | KBaHTOBOI MeXaHUKH; OpHEHTHUPOBATLCS B onpejensieT LieJid U
BOCITPOU3BOAUT TeopeThuueCKoM 3a/lauM SKCrieprMeHTa
TeopeThueCcKui MaTtepuase 0e3 WCXO/Is U3

Marepuasn be3
MCITI0/Tb30BaHUs1 y4eOHOTo
1oco6ust; cBOOOIHO
W3/1araeT MaTepuall B
yCTHOU (hopMme;
aHalM3upyeT U
BOCIPOU3BOAUT
B3aMIMOCB$I3b
XUMHUeCKUX TIOHATHHA U
3aKOHOB ;

WCTI0/Ib30BaHUsl yueOHOTOo
1ocobusi; cBOOOAHO
yMeeT TIPUMEHSITh
TIO/TyYeHHbIE 3HAHUS [IIsI
peIlIeHUs TBOPUYECKUX
MPAaKTUUeCKMX 3a/1ad U
WHTEepIIpeTalun
pe3y/ibTaToB
9KCIIEPUMEHTA ; ;

TeopeThueCKUX
MpeJIoChIIOK; ;

Xopotiio (6a30BbIii

¢ OCHOBHBbIE ITOHATUA

* OpHUEHTHPOBAThCS B

* ormpezesnsieT LeJd U

yuebHoro nocobus. ;

YPOBEHb) KBAaHTOBOM MeXaHUKHU; TeopeTHUeCKOM 3a/lauu FKCIIepUMeHTa
BOCTIPOU3BOJUT Marepuase 6e3 yueOHOTO | WCXO[s U3
TeopeTruYeCKuil rocobust wiu c TeopeTuYeCcKux
Marepuar C VICTIONIb30BaHUEM TIPe/TIOCHIIOK C
WCII0/Tb30BaHUEM yueOHOTO rocobus; TIOMOIIIBIO
TeopeTHUeCKNX 3HAHUM TIPUMEHSITh TIperiofiaBareris; ;
wy yuebHoro mocobusi; | TeopeTHuecKue 3HaHUS
YaCTUYHO M3/1araet JJ1s1 pereHust
Marepuas B yCTHON CTaH/IapTHBIX
dopwme; ; MpaKTUUeCKUX 3aJjau u
WHTEepIIPeTaLu
pe3y/bTaToB
9KCIIePUMEHTa ;
YOB/I€TBOPUTE/IBH | ¢ OCHOBHbBIE MOHSTHS * OpHEeHTHPOBATHCS B * ompezenseT Leau U
0 (TIOpOroBEIi KBaHTOBOM MeXaHUKU; TeopeTHUeCKOM 3a/lauul SKCTIepPUMEHTa,
YPOBEHb) BOCITPOM3BOAUT MarepHarie C HCXO[S U3
TeopeTHueCKUM UCII0/Tb30BaHUEM TeopeTHUeCKIX
Marepuar C yueOHOTO ToCoOus; TIPEATOCHIIOK, C
WCII0/Th30BaHUEM TIpUMEHSIeT TIOMOIIIBIO T/IaHa PabOoTHI

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

Y TIperiofiaBaTesis ; ;

2.2 Komnerenuua OITK-2
OIIK-2: crmocoOHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYH0 CYL[HOCTh TIpo0/ieM, BO3HUKAIOIMX B
xoJle TIpodeCcCUOHANbHON [1esiTe/TbHOCTH, TIPUB/EKaTh AJIi WX PpelleHus COOTBETCTBYIOLIMM (U3UKO-
MaTeMaTHUeCKHUl arrapar.
st popMHUpOBaHUST KOMITETEHIL[UM HEOOXOAMMO OCYILeCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

MaTemMaThueCKul arrapar
KBAaHTOBOW MeXaHUKW;
OO6acTv pUMeHeHUs
3aKOHOB KBaHTOBOM
MeXaHUKW; KBAHTOBO-
MexaHu4eCcKre CBOMCTBA
MUKPOYACTHUL] 1
TIPOSIBJIEHUsI 3TUX CBOMCTB
B MaKpOCKOITMYeCKUX
SIB/IEHUSIX.

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OcCHOBHbIE IPHUHLUIIBI U | OTIPe/ie/IsiTh TPAaHULIbI MeTozpaMu ¥ IOAX0AAaMH
3TaroB COOTBETCTBYIOLLIUH WCII0/Ib30BaHUs KBAaHTOBOW MeXaHUKU B

KBaHTOBOMEXaHHUe CKOr0
dhopmanu3ma [i7is peleHus
Pa3IMUHBIX TIPO0/IEM;
[IpumeHATH
COOTBETCTBYIOLUM
MaTeMaTH4eCKU anrapar
TIpY pellleHnH 3a71ady,
BO3HMKAIOLLMX B X0[e
ripogeccroHaIbHOU
JiesiTe/TIbHOCTH.

pelLleHUH Pa3/TUUHbIX
3a/1au; MaTeMaTH4eCKUM
arraparoM /sl OTICaHUs
KBaHTOBOMeEXaHHUUe CKUX
00BLEKTOB.

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

* Ortyet no
naboparopHoii paborTe;
* Onpoc Ha 3aHATHsX;
* 3auerT;

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

* Otyet no
naboparopHoii pabore;
* 3auert;

(I)OPMYIII/IPOBK&I roKazaTtesield u KpUTepHUEB OLI€EHUWBAHUA AaHHOﬁ KOMITIeTeHIIUX TIpUBEAE€HA B

Tabnme 6.
Tabnuiia 6 — IToka3aTesu U KpUTEPUU OLleHUBAHUsI KOMIIETeHLIMH Ha 3Tarnax

CocraB 3HaTb YmeTb Bnagets
OminuHo * Pewate npocreiiiive * Heo06xoqumbIM

(BBICOKMI YPOBEHb)

* OCHOBHbIE TIPUHLIUIIBI,
TI0JIO>KEHUS], TTIOCTY/1aThl
KBAHTOBOHN MeXaHUKMU;
pa3/inyHble
ripe/icTaBieHust (PyHKLUU
cocrosinust; CrencTBus
Y3 pelleHun
TPOCTEeUNIINX 3a/au
KBAHTOBOH MeXaHHKH.
[Tpumepsbl U onUcaHus
paboThl IPUOOPOB
WCTI0JIb3YHOIUX
TIPUHLUITBI KBAHTOBOU
MEXaHUKHU. ;

3a/lauld KBAaHTOBOM
MeXaHUKU; OTIPe/iesisTh
IPaHULIbI TIPUMEHUMOCTH
KBAaHTOBOMEXaHUUeCKUX
TIPUHIIUTIOB,; ;

MaremarruieCKUM
anrapaToM; MeTO/laMH
peleHui
nuddepeHIMaNTbHBIX
ypaBHEHU U MaTPUYHBIX
yPaBHEHUN. ;

Xopotiio (6a30BbIit
YPOBEHD)

¢ OCHOBHbI€ IMPHUHIUIIBI,
IMOJI0’KEHHU A IMMOCTYJIaThI

* Pewate npocreiiiye
KBaHTOBOMeXaHHUYeCKHe

* MeTOJaMH pelleHuHn
v depeHaNTbHBIX
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KBAHTOBOI MeXaHUKU;
pelileHus POCTEeNIINX
3a/1au KBAaHTOBOM

3a/jaunl.;

yPaBHEHU! C yueToM
HauaibHbIX U TPAaHAYHBIX
YC/IOBUIA.;

MeXdHHKHU.;

Y,ILOBJIETBOPHTEHBH ®* OCHOBHEIE ITOJJIOXKeHUS criocobaM 3arucu

* OmnpenenaTh TPaHULBI | ©

0 (TIoporoBeIi Y TIOCTY/IaThl KBAHTOBOW | MPUMEHHUMOCTU KBaHTOBOMeXaHHYe CKUX
YPOBEHb) MeXaHUKHU.; KBAaHTOBOMEXaHUUEeCKHUX | ypaBHEHWH. ;
MOCTY/aTOoB.;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK MHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Teopuss bBopa. OnemeHTapHass KBaHTOBasi Teopusi u3MyueHUs. UYepHoe U3IyyeHHe.
[TpocTpaHCTBeHHOe KBaHTOBaHWe. VmOCTpaliy K COOTHOIIEHUIO HeoripezesieHHOCTel. OpHOMepHbIe
3a/layl Ha OTbICKAHWe COOCTBEHHBIX UWCeN SHEPruM M BOJHOBbIX (yHKIMA. [IpoxoxzgeHue
NIPSIMOYTO/TBHOTO ~ TIOTeHIMaMbHOTO Oaphepa. CoOCTBeHHbIe 3HAUeHUSI U COOCTBeHHbIE (QYHKIUU
oriepatopa ['aMubTOHAa rapMOHUUECKOTO OCLIM/UIITOPa DHEepPreTUueCKrii CreKTp W BOJHOBbIE (YHKLIMU
YyacTULbl B chepuueck CUMMETPUYHON MOTEeHLMaJbHOU siMe HernpsiMoyroibHOW (Gopmbl. BeposTHOCTB
nepexofia B e[WHULYy BpeMeHW. V3nyuyeHre XapaKTepUCTUUeCKUX JIMHeWYaTbiX CIIeKTPOB aToOMaMM.
[IBm>keHWe B Ky/IOHOBCKOM TIOJTE.

3.2 TeMBbI ONIPOCOB Ha 3aHATHAX

— @otosddext. Ipdexkr KomnroHa. Bomnel ge bpoiing. IlpaBuno kBaHToBaHus bopa —
3ommepdenbaa. Atom bopa. CoorHolleHue HeorpefeneHHocTel. Omepatopel. CpefHue 3HayeHUs
¢usnyeckux BenuuuH. KomMyTaloHHble coOTHOLIeHWs. OJHOMepHble 3a/jaud Ha OTbICKaHUe
COOCTBEHHBIX UMCeJ SHEPrUd W BOMHOBBLIX (yHKIMH. CKauok moTeHUMana OTpakeHUe W TIPOXOKIeHUe
BoJIH. beckoHeuHasi moTeHIuanbHas siMa. KoHeuHast moTeHLManbHast siMa. JIMCKpPeTHBI U HerpepbIBHbIN
CTeKTphbl 3HaueHWN 3Hepruu. Pe3oHaHchbl. [TpoxokjeHHe TIPSMOYTOIBHOTO TOTeHIMaabHOro Oapbepa.
KosddurueHT 1po3payHOCTH TOTeHIMAAbHOTO OGapbepa OmipesiesieHVe 3HAU€HUM YHEPTUU U BOJHOBBIX
GyHKUMA uacTUlbl B cepuueckd CHMMETPUUHOM TIOTeHIMalbHOW siMe ATOM BOAOpOAa U
BOZIOPOAOIIOA00HBIe aTOMbI. M3yueHre XapaKTepUCTHUeCKUX CITIEKTPOB aTOMHBIMHU CHCTEMaMH.

3.3 TeMBbI KOHTPO/ILHBIX PadoT
— 1. DBo3HMKHOBeHMe KBAaHTOBOM MeXaHWKHU. [IBiKeHHWe B T1Ole LIeHTPaJbHOM CUJIBI
Maremarnyeckuii amnmnapar KBaHTOBOM MexaHWKM. OCHOBHBIE TIOCTy/aTbl KBAHTOBOW MeXaHUKU 2.
CrauuonapHoe ypaBHeHue lllpenuHrepa. BpemenHoe ypaBHenue Illpegunrepa TyHHenbHbINM 3(QQeKT
'apmonnyeckuyt ocuwunarop. 3. Teopust kBaHTOBbIX mepexofoB. CrnwmH. M3nydeHue aTOMHBIMU
cucremMamu MosiekyJibl.

3.4 Tembl /1a0OpaTOPHBIX PadoT
— Baewnuii poroaddext. M3yueHue 3akoHa CToneToBa U rnpoBepka ¢hopMy/bl JWHIITeMHA.
— TlpoBepka cOOTHOLLIEHUsI HeorpeenéHHOCTe! A1t (HOTOHOB
— TyHHesnbHBIN 3()()eKT B BHIDOXKIEHHOM P-N — Tiepexojie
— WccnemoBaHue crieKTpa aTomMa BoJ[opofia

3.5 3auér
— KopniyckynsipHo-BoiHOBOM Ayanu3m cBeta. [wrote3a fe Bpoiinisa. BosHoBasi dyHKIusi Jie
Bpoiins. OrniepaTopbl U WX CBOWCTBAa B KBAaHTOBOW MeXaHUKe. PU3MUeCKUN CMbIC/T BOTHOBOM (DYHKI[WU.
[Toctynatel KBaHTOBOM MexaHUKU. YpaBHeHUe IlIpenunrepa. CrauuoHapHoe ypaBHeHue lllpeauHrepa.
CooTtHolleHrue HeomnpefeneHHocTe. [Ipocrelilve 3ajaud KBaHTOBOM MexaHMKW. YacTuiia B
TIPSIMOYTO/TbHOM TOTEHI[Ua/IbHOU siMe ¢ 6@ CKOHEUHBIMU CTeHKaMU. [IpoXoyKzieHre YacTHIIbI uepe3 bapbep.
TyHHenbHBIM 3¢ dekT. KBaHTOBBI TapMOHUUYECKWM OCLWIISATOpP. OJIEKTPOH B aToMe BOZOpOja.
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KBantoBbie umcia. CoOCTBeHHBIE MOMEHT 3/1eKTpOHA. MarHUTHBIA ~ COOCTBEHHBIA MOMEHT.
MHorosnekTpoHHbIit aToM. Tabmuria MeHgeneeBa. IloHsatue o Teopuu TpefcTaBieHuil. Bekrop
coctostHusi. CoBeKTop coctosiHus. ['mp0epToBo mpocTpaHcTBo. OmniepaTtop B MaTpUUHOW (opMe.

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/sioliyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHWS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. BBegmenue B KBaHTOBYIO MexaHHKY [Tekcr] : yueGHoe mocobue / A. JI. MarasuHHHKOB, B. A.
MyxaueB ; MunucTepcTBo 06pa3oBaHus U Hayku Poccutickoit ®enepariyiu, ToMCKuUil rocyaapCTBeHHbIN
YHUBEPCUTET CHCTeM yIpaB/ieHUs W paAuo31eKTpoHUKd (Tomck), PakynbreT AMCTAHLIMOHHOIO
o0yuenwusi. - Tomck : Db KoHrent, 2012. - 112 c. (Hamuue B 6ubmioreke TYCYP - 49 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa

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

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

3. @eiinmaH P. DeliHMaHOBCKHe KUY T10 (DH3HMKe : TTOJTHBIN Kypc o01eit ¢hu3vku: [1ep. ¢ aHTI.
/ P. ®eitaman, P. Jleliton, M. Caxac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Bein. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammure B oubmioreke TYCYP - 20 3k3.)

4. MyxauéB B. A. AtomHasi pusmka: yueb. mocobue / B. A. Myxaués. — Tomck: TMLI 10, 2007.
— 116 c. : bubmoreka TYCYP, (Hammuue B 6ubmoteke TYCYP - 39 3k3.)

4.3. O0s3aTe/IbHBIE YUeOHO-MeToJHYeCKHe MoCco0us

1. MarasunnukoB A. JI. BBemeHWe B KBAHTOBYHO MeXaHWKY: yue0. mocobue / A. JL
MarasunnaukoB, B. A. MyxauéB. — Tomck: Oap Konrtent, 2012. — 112 c. MeToguueckre yKa3aHUs K
MPAaKTUYEeCKUM 3aHSITHSIM U CaMOCTOSITeNIbHOUM paborte Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmioreke TYCYP - 49 3k3.)

2. Buemnuii ¢gortosddekrt. M3yuenue 3akoHa CroneToBa U mpoBepka ¢GopMysbl DUWHILTeHA:
MeTtoanueckre yKa3aHus K JlaboparopHou paborte / ®@emopoB M. B., Bypaosurua B. A. - 2009. 11 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/851, cBoGoAHBIIH.

3. HccnenoBaHue crieKTpa aTomMa Bofiopojia: MeTtoznueckre 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 HeoNpeeéHHOCTel /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. TyHHenbHbIN 3¢ deKT B BLIPOKAEHHOM 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.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1. bubnuroreka yHUBepCHUTeTa
2. http://ru.wikipedia.org - CBo60Hast sHIMKIONIe[UsT « BUKUTieavs».
3. TlouckoBbie cucteMbl Google, Yandex, Rambler u ap.
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