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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.

oIl [langapos C. M.
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

HOucturiuHa «KBaHToBasi Mexanuka» (b1.B.0O/1.3) otHocutcs K 610Ky 1 (BapraTHBHAs 4acTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble  3HAHUS, SIBJISIIOTCS
CJlefiyrolye AUCLUIUTMHBE: MaremaTtka, MaremaTtriueckre OCHOBBI eCTeCTBEHHO-HAayYHOro 00pa3oBaHus,
du3ukKa.

[TocneayrowyMy  JUCLMIUVIMHAMU ~ SIBASIOTCS:  B3auMojeicTBMe ONTUUECKOTO M3AY4YeHUs C
BelecTBOM, KBaHTOBasi ¥ ONTHYeCKast 1eKTPOHUKa, KBaHTOBbIe prOOpPEI U YCTPOMCTBa, TBepAoTebHas
3/IeKTPOHHKA.

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;

— TIK-1 crocobHOCTBIO CTpOWUTH TMpOCTelimye (U3MUeCKhe W MaTeMaTHueckue Mozeslu
npubopoB, CxeM, YCTPOMCTB M yCTAHOBOK 3/€KTPOHUKM W HAHO3/MEKTPOHWKH  PasU4YHOrO
(YHKLMOHAMBHOTO Ha3HAaueHWsl, a TaKXKe HCIO/b30BaTh CTaHJAPTHbIE IPOrpaMMHbIE Cpe/CTBa HX
KOMITBIOTePHOI'O MO/e/IMPOBaHus;

B pe3sysnbrarte usyueHus JUCLIAIIMHBI CTYEHT JO/DKeH:

— 3HaTh (pr3MYecKre OCHOBbI MeXaHUKH, 37IeKTpUYeCcTBa M MarHeTu3Ma, (GM3UKU KonebaHuil u
BOJIH, KBAHTOBOW (PU3UKH, 3/1€KTPOAUHAMUKH, CTaTUCTUUECKON (PM3MKU U TepMOAMHAMMKH, aTOMHOW U
saepHOM (u3uKY; (QyHAAMeHTalbHble TIOHSTHS, 3aKOHbl U TEOpHUM KIaCCUUeCKOM W COBpeMeHHOM
¢busuky;

— yMeTb I[IpMMEHATb MeTO[bl MaTeMaTUueCKOro aHaav3a U MOJe/MpOBaHus; IPUMEHSTh
MareMaThyeckue MeTOAbl, (pU3MYecKre 3aKOHbl M BbIUMC/IWTENBHYH) TeXHUKY [  pelLleHUs
NpaKTUUeCKUX 3a/lay; MWCII0/Ib30BaTh BO3MOXXHOCTH BBIYMC/IMTEIbBHOM TEXHUKW W IPOrpaMMHOIO
obecrieyeHus;

— BJaAeTb MeToJaMHU MaTeMaTUueCKOro OIMCaHus (U3MUeCKUX SIBJIeHUN UM TIPOLIeCCOB,
OTIpe/IeNSIFOIIMX TTPUHLIUITEI PAaOOThI Pa3/TMUHBIX TEXHUYECKHUX YCTPOMCTB .

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 3.0 3aueTHbIX €QUHMIILI W TIpe[CTaBjeHa B
Tabmuue 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

3 cemecTp
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AynuTopHbIe 3aHATHS (BCETo) 54 54
Jlekuym 20 20
[IpakTyeckue 3aHATHA 18 18
JlabopaTtopHbie 3aHATHUS 16 16
W3 HUX B UHTEpaKTUBHOU (opme 30 30
CamocTositenibHast paboTa (Bcero) 54 54
[MToaroToBKa K KOHTPOJIbHBIM paboTam 10 10
OdopmsieHre 0TYeTOB T10 J1TabopaTOpHBIM paboTam 16 16
ITpopaboTKa JIeKIMOHHOTO MaTepHasa 10 10
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 18 18
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD U 108 108
3aueTtHble Eavnnibl TpygoeMKoCTH 3.0 3.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= | 3 | E
T ‘S a - v
S &, = 8z 2 £
= g | g | 5 85| &f
Ha3BaHus pa3s/ieio JUCLUIUTAHbI g £ = 5 2 3 & &
= f 0§ Ep if
. 5 & =€ §E
5o O =
=" ks =
= )
3 cemecCTp
1 Bo3HUKHOBEHMUE KBAaHTOBOM MeXaHUKH. 4 4 4 12 24 OIIK-1, OIIK-
MaremaTruecku anmnapar KBaHTOBOM 2, [IK-1
MeXaHUKU
2 DrieMeHTbl TEOPUU TPeCTaBIeHUI. 2 2 0 6 10 |OIIK-1, OIIK-
MatpuuHasi popMa KBaHTOBON MeXaHUKHU. 2, [IK-1
3 OCHOBHBbI€ TIOCTY/IaTbl KBAHTOBOM 4 4 4 12 24 | OIIK-1, OIIK-
MeXaHWKH; CTalluOHapHOe ypaBHeHue 2, IIK-1
[ITpepuHrepa; BpeMeHHOe ypaBHeHUe
[IIpepunrepa
4 TyHHenbHbIN 5QQeKT; rapMOHUYe CKUI 4 4 4 12 24 | OIIK-1, OIIK-
OCLIWLJIATOP 2, IIK-1
5 ATtoM BOZIOpOZia; CIMH 6 4 4 12 26 | OIIK-1, OIIK-
2, [IK-1
Wtoro 3a cemecTp 20 18 16 54 108
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
S &s
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
HaspaHus pasjesnos ACP pasa A - o &
JIEKLIUSIM 3 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,
KBaHTOBOW MeXaHUKU dbynkuus e bpoiins. OnepaTopsl U UX IK-1
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,
MeXaHUKH. 'uns6epToBo TipocTpaHcTBO. OmiepaTop [TK-1
BMaTpu4Ho hopme.
Nroro
3 OcHOBHbIE TIOCTY/IaThl KBAHTOBOM | DPU3MUECKUI CMBIC/T BOJTHOBOW (DYHKLIMU. 4 OIIK-1,
MeXaHUKH; CTal[MOHapHOe ypaBHeHHe |[locTynaTbl KBAHTOBOW MeXaHUKH. OIIK-2,
[lIpenvHrepa; BpemeHHOe ypaBHeHUe | YpaBHeHue llIpeaunrepa. CtanioHapHoe [TIK-1
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 IMK-1
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. OIlK-2,
MarHuTHbIN COOCTBEHHBIH IMK-1
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! AUCLATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

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 MaremMmaruka + + + + +

2 MareMaTryecKrie OCHOBBI eCTeCTBEeHHO-
Hay4yHOTr0o 00pa30BaHMUS

3 dusuKa + + + + +

+ + + + +

[Tocnepyroiye AUCLUIIIMHBL

1 B3aumo/ieliCTBUe ONTUYECKOTO U3/TyUeHHst

+ + + +
C BeleCTBOM
2 KBaHTOBAas U OINTAYECKast 3/1IeKTPOHUKA + + + +
3 KBaHTOBBIE TIPUOOPHI U YCTPONCTBA + + + +
4 TeeppoTenbHas 31eKTPOHUKA + + +

5.4. CoOoTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHEI

Bubl 3aHaTHM
c: = =
S S S)
= = g \=
= =® o]
= T T a,
= &, g
qm) ~ on o Eé‘
7] v s
£ =1 = = s ®opMbI KOHTPOJISA
s 2 5 z 5
= L 7] =3 =
S = o = &
N2 = S S
= aQ, =
X o 1%
© O o
£ - :
= S
OIIK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Otuet 110 1abopaTopHO
pabote, Onpoc Ha 3aHSATHIX
OIIK-2 + + + + Otuet 1o 1abopaTopHoi
pabore, Onpoc Ha 3aHATHSIX
IMK-1 + + + + KonTposnbHast pabora,
KoHCreKT caMoIioirOTOBKH,
OrTuert 110 1abopaToOpHOM
pabote, OTpoc Ha 3aHATHSX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuy 00yYeHHus
TexHO/MIOTUM MHTEepPaKTUBHOTO OOyueHMs] MU pa3HbIX (OopMax 3aHATUM B uvacax IpUBeJeHbI B

Tabnwe 6.1
Tabnuiia 6.1 — TeXHOMOTMM UHTEPAKTUBHOTO 00yueHUs MPH pa3HbIX opMax 3aHSITHH B Uacax
NuTepakr
WHTepaKTHBHbIE WNHTrepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIpaKTUYeCKHe 3aHATUsS | JIabopaTopHbIe 3aHATHS
JIeKLIUU
3 cemecTp
[Tpe3eHTaLmu c 10 10
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WCII0/Ib30BaHUEM
C/IaiI0B € 00CyKIeHreM
Perienrie cutyalimoOHHBIX 4 4
3ajau
Pabora B KoMaH ie 6 10 16
Wtoro 3a cemecTp: 10 10 10 30
Ntoro 10 10 10 30
7. JIaboparopHbie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab0paTOpHBIX paboT
o R~
E 4
S = =
Z 25
>
Ha3Banus paszenos HanmeHoBaHue y1abopaTopHbIX paboT § o =2 ‘E
=
S
> s &
= S}
3 cemecCTp
1 Bo3HMKHOBeHME KBAaHTOBOM Buennuii potosddexT. M3yueHue 3akoHa 4 OIIK-1,
MexaHuKW. MaremaTuueckuii anmapar | CTosieToBa U IpoBepKa (opMyJibl OI1K-2,
KBaHTOBOW MeXaHUKU OUHILTeNHa. [TK-1
Nroro
3 OcHoBHbIe TIOCTY/1aThl KBaHTOBOM | [IpoBepka COOTHOLLIEHUSI OIIK-1,
MeXaHHKH; CTallMOHApHOe yYpaBHeHUe |HeorpeJe/IéHHOCTe /1/is1 (POTOHOB OIIK-2,
[lIpenuHrepa; BpeMeHH BHEHU [TK-1
peJliHrepa; BpeMeHHOe ypaBHeHue |1y 4
[Ipenunrepa
4 TyHHenbHbIN 3P QEKT; TyHHenbHbIM () QeKT B BHIDOXKIAEHHOM P- 4 OIlK-1,
rapMOHHYeCKUM OCLIULISITOP n — repexoze OIlIK-2,
HToro TK-1
5 Atom BOOpO/ia; CIIUH WccnenoBanue criekTpa atoma BoZopoJa OIlK-1,
Vtoro OIIK-2,
[TK-1
Wtoro 3a cemecTp 16
8. IlpakTUyeckue 3aHATHUA (CeMUHAPHI)
TeMaTHKa NPaKTHUeCKUX 3aHATHI (CEMUHApPOB) NpUBeZieHO B Tab/wiie 8.1.
Tabsura 8. 1 — TemaTHKa NMpPaKTUYeCKUX 3aHSITHH (CEMUHAPOB)
) L s
= 4 =
o = =
o Q o T
Temaka rpakTUUYeCKUX 3aHITUMI =] > T
HasBanus pasgenos z = =
(cemuHapoB) z g g
= o=
2 o' O
= S
3 cemecCTp
1 Bo3HMKHOBEHME KBAaHTOBOM TernoBoe usnyuenue. ®oTos3PQexT. 4 OIIK-1,
MexaHUKHU. MartemaTtnueckuit anmapar | Bosna ge bpouins OIIK-2,
KBAaHTOBOW MeXaHUKU HToro 4 [TK-1
2 DneMeHTbI TeOpUH TpeAcTaBieHu. | BekTop cocTosinvs. COBEKTOP COCTOSIHUS. OIIK-1,
MatpuuHast popma KBaHTOBOM MarpuuHasi hopMa orepaTopoB. OIIK-2,
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MeXaHUKHU. Nroro 2 ITK-1

3 OcHoBHbIe MIOCTy/IaThl KBaHTOBOM | CBo#iCTBa ornepaTopoB. [Judpakuys 4 OIIK-1,

MeXaHHKH; CTalJMOHADHOE YPaBHEHWE |3/1eKTPOHA. OIlIK-2,

[IIpeauHrepa; BpeMeHHOe ypaBHeHUe HToro 4 [TK-1

[Ipeauurepa

4 TyHHenbHbIN 3QQEeKT; UYacruia B ssMe. IIpoxokjeHre 4acTULIbI 4 OIIK-1,

rapMOHMYECKUU OCLUIIIITOP yepe3 Oaprep. TyHHeNbHBIN 3D eKT. OIIK-2,
KBaHTOBBIN rapMOHUUE CKUU OCLIUIJIITOP [TK-1
Wtoro

5 ATtoM BOZOpOZA; CIUH Atom Bogopoza. KBaHTOBBIE ymCIia. OIIK-1,
CruH. OIIK-2,
Utoro 4 TK-1

Wroro 3a cemecTp 18

9. CamocrosiTesibHast padora
Buibl caMocCTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabnuiia 9.1 - Buzel camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbie KOMITeTeHIU
g =
= b <
< s =
o U T
Buzpl camocrositesibHOM ; > T
Hassanus paszesnos 2 =y ®OopMbI KOHTPOJIS
paboTel ¥ s g
S g =
=Y 9 9
= S
3 cemecCTp
1 Bo3HUKHOBEHHE ITogroroBka K 4 |OIIK-1, |KoHcrekr
KBaHTOBOW MeXaHUKU. MpaKTUYe CKUM 3aHSATUSIM, OIIK-2, |camoIoAroTOBKH,
MaremaTtrueCcKul anmnapar | CeMAHapam [IK-1 KoHTposnbHas pabota,
KBaHTOBOW MeXaHUKU MPOC Ha 3aHSATHUSX
AHTOBOM Mexd ITpopaboTKa JIeKIMOHHOTO 2 8 pOC Ha 3a 6 >
TYeT No 1abopaTOpHOU
Marepuasa paTop
pabore
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
[ToaroroBka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 12
2 DJjieMeHThI TEOpUU ITogroroeka K 2 OIIK-1, |KoHcrekr
Tpe/iCTaBIeHUM. MPaKTUYEeCKUM 3aHATUSIM, OIIK-2, |camMOmnoAroTOBKH,
MatpuuHas popma ceMHHapam IMK-1 KoHTposbHas pabora,
KBaHTOBOW MeXaHUKU. MPOC Ha 3aHATHUSAX
AHTOBOM Méxd ITpopaboTKa JeKIIMOHHOTO 2 Ompoc Ha 3a
Marepuasa
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro
3 OcHoBHble TiocTynatel | [logroroBka K 4 |OIIK-1, |KoHcriekT
KBAHTOBOM MeXaHUKUY; MPaKTUYECKHUM 3aHSATUSIM, OIIK-2, CaMOIIO/ITOTOBKH,
CTaLMOHApHOe ypaBHeHue |CceMUHapam ITK-1 KonTtponbHas pabora,
[IpenuHrepa; BpeMeHHOe TpopaGoTKa TeKIHOHHOrO 2 Onpoc Ha 3aHATHSIX,
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ypaBHeHue lllpeguHrepa |marepuasna Otuet 110 1abopaTopHOi
OdopmreHue 0TUETOB T10 4 pabore
nabopatopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 12
4 TynnenbHblil 59¢¢dekr; | IloaroroBka K 4 |OIIK-1, |KoHcrekr
rapMOHHYe CKUI MPaKTUYECKUM 3aHSATUSIM, OIIK-2, CaMOIIO/ITOTOBKH,
OCLIUJUISTOP ceMUHapam [TK-1 KoHTposnbHas pabota,
ITpopaboTKa JIeKIMOHHOTO 2 8npoc Ha 3 agﬂmﬂx, .
Marepuasa TUeT 110 J1JabopaTopHOU
pabore
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
ITogroroBka K 2
KOHTPOJIbHBIM paboTam
Nroro 12
5 Atom Bogopoga; cnuH | [loAaroToBka K 4 OIIK-1, |KoHcriekT
MPaKTUYEeCKUM 3aHATUIM, OIIK-2, |caMonoJrOTOBKH,
ceMHHapam ITK-1 KoHTposbHas pabora,
[TpopaboTKa eKIIMOHHOTO 2 8npoc Ha3 agﬂmﬂx, .
Marepuaa TYeT 10 J1abopaTopHOU
pabore
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Utoro 12
Nroro 3a cemectp 54
Ntoro 54
10. KypcoBasi padora (nmpoekT)
He mipegycmorpeno PYII

11. PeiiTUHrOBas cucTeMa JJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

Tabnuiia 11.1 — basbHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

11.1. bBanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPO0JIs

pabore

. . MakcumanbHbIi
o MakcrMabHbIH MakcrMabHbIH
DieMeHTHI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel]| ceMecCTpa
3 cemecTp
Koncriekr 5 7 8 20
CaMOTIO/ITOTOBKHU
KoHTponbHast paboTa 10 10 10 30
Ornpoc Ha 3aHATUSAX 5 7 8 20
Ortuert 1o ysabopaTopHOi 10 10 10 30
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Wtoro Makcumym 3a 30 34 36 100
Tepuoz,

Hapacraroiym 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.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

Basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW cCyMMBI 6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasIbHOM CyMMbI OaioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYO OLIEHKY TIpe/CTaB/eH B Tabiuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)

JK3aMeH

5 (OTIMYHO) (3aUTeHo) 90 - 100 A (oT/1MuHO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeHO) 75 -84 C (xopo1io)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/IBLHO) (3aUTEHO) 60 - 64 E (HocpeAcTeerio)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asmos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. BBegmenue B KBaHTOBYIO MexaHHKY [Tekcr] : yuebHoe mocobue / A. JI. MarasuHHHKOB, B. A.
MyxaueB ; MuHucTepcTBo 06pa3oBaHus U Hayku Poccutickoit ®enepariu, ToMCKuUi rocyapCTBeHHbIN
YHUBEPCUTET CHCTeM YIpaB/eHUss W paAuo31eKTpoHUKU (Tomck), PakynbreT AMCTAHLIMOHHOIO
o0yuenwusi. - Tomck : Db KoHrent, 2012. - 112 c. (Hamuue B 6ubmioreke TYCYP - 49 3k3.)

12.2. lono/siHUTe/IbHAA IUTEpaTypa

1. OcHOBBI TeopeTUueckol (u3vKu : yueOHUK n71s By30B: B 2 1. / . B. CaBenbeB. - CII6. :
Jlanb, 2005 - T. 2 : KanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuune B 6ubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. [I. Teopernueckasi ¢u3vka : yueOHOe mrocobuwe ajs By3oB: B 10 T. — M. :
@usmariut, 2004. — T. 3 : KBantoBass mexaHnuka. HepenstuBucrckass teopus / JI. 1. Jlangay, E. M.
Jiudimwis ; pen. : JI. I1. TIutaeBckuii. — 5-e u3f., crepeoturt. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)

3. ®@eiinmaH P. ®eitHMaHOBCKUE JIEKI[UU 10 (HU3MKe : TIOMHBIN Kypc obirieit ¢pusuku: [1ep. ¢ aHIIIL
/ P. ®eitaman, P. JletitoHn, M. Caxjac. — 3-e u3g., ucnp. — M. : YPCC, 2004. — Brin. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hammuue B 6ubmoteke TYCYP - 20 3K3.)

4. MyxauéB B. A. AtomHas ¢u3uka: yue6. mocobue / B. A. Myxaués. — Tomck: TMII 10, 2007.
— 116 c. : bubnuoreka TYCYP, (Hamuue B 6ubmoreke TYCYP - 39 3k3.)
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. MarasunnukoB A. JI. BBemeHWe B KBAHTOBYHO MeXaHWKY: yueb. mocobuwe / A. JIL
MarasuHHukoB, B. A. Myxaués. — Tomck: Onb Konrtent, 2012. — 112 c¢. MeTtoauueckue ykasaHus K
TIPAKTUUECKUM 3aHSTUSM U CaMOCTOsITe/IbHOM pabote Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 49 3k3.)

2. Buewnuii dotosddext. N3yuenue 3akoHa CtosieToBa U TpoBepka (opmysbl DWHIITelHa:
MeTtoznueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiun B. A. - 2009. 11 c.
[DnekTponHbIii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/851, mara o6GpartieHus:
07.02.2017.

3. HccnenoBaHue crieKTpa aTomMa Bofiopojia: MeTtoauueckre yka3aHus K jiabopaTtopHoii pabore /
3axapoB H. A., Kupwino A. M. - 2011. 18 c. [OnektpoHHbIM pecypc] - Pexum pocrtymna:
http://edu.tusur.ru/publications/917, gara obparenus: 07.02.2017.

4. Tananckuii B.JI. IIpoBepka COOTHOIIEHNSI HeONpe/eI6HHOCTel /11 (JOTOHOB: PYKOBOZCTBO K
nabopaTopHBIM paboTaM Jjisi CTYAEHTOB Bcex crielaabHocTed / B. JI. Tanadckui, A. JI. Mara3suHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hammuue B 6ubmioreke TYCYP - 10 3k3.)

5. TyHHenbHbIN 3QdEKT B BRLIDOKIEHHOM p—N — repexozie: PykoBozCTBO K labopaTopHO# paboTe
/ ®epopoB M. B., Jlsuun A. B. - 2009. 12 c. [OnektpoHHblii pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/852, gara obparenus: 07.02.2017.

12.3.2 YyeGHO-MeTO AU eCKHE 0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeTOANYeCKHe MaTepHaJbl [jIsi CAaMOCTOSITeNIbHOW M ayUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/a WUHBAIWJOB IPeAOCTaB/IsOTC B (hopMax, afaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOI0 JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

J1s M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B MeyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, MOMCKOBbIE CUCTEMBI U TpedyeMoe
NMporpaMMHoe odecreyeHue

1. bubnuoreka yHUBepCUTeTa

2. http://ru.wikipedia.org - CBob60Hast SHIMKIONIe[UsT « BUuKumeus».

3. TlouckoBbie cucteMbl Google, Yandex, Rambler u ap.

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCIHUITUHBI

13.1.1. MaTepuanbHO-TEXHUUECKOE 00ecrieyeHUe /ISl IEKIMOHHBIX 3aHATHH
[nst poBeleHysI 3aHSATUM JIEKIJMOHHOTO THUIIA, PYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallid WUCTIONb3yeTcss yueOHas ayUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MECT He MeHee 22-24, obopyzoBaHHas JOCKOU 1 CTaHAAapTHOH yuebHOI Mebenbio. iMeroTcst
Har/IsiZiHbIe TTOCOOUS B BU/Ie TIPe3eHTal|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI
st mpoBefieHUs] TIPAKTUYECKUX (CEMMHAPCKUX) 3aHSATUH WCIOJb3yeTcs ydeOHasi ayauTopus,
pacniosioxkeHHast 1o agpecy 634034, Tomckasi obnacts, r. Tomck, BepimnuHa ynuia, A. 74, 13Tax, aya.
110. CocraB ob6opyznoBanusi: YueOHast Mebeb; [Iocka MarHUTHO-MapKepHast - 1111T.;

13.1.3. Marepua/ibHO-TEXHUYECKOe o0ecreueHue /i1 J1ad0paToOpHbBIX padoT
Onsi  mipoBefeHusi  /1abOpaTOPHBIX — 3aHATHA  WCIONB3yeTcs — y4ueOHO-MCC/e[oBaTebCKast
BBIUMC/IUTE/IbHAST JlabopaTopusi, pacrofiokeHHass 1o azapecy 634034, Tomckas obGnactb, TI. ToMmck,
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BepumanHa ymuria, a. 74, 1 stax, aya. 110. CocraB obopynoBaHus: YueOHass Mebesb, 1abopaTopHbie
CTeH/IbI.

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHue /ijisi CaMoCTOSITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl WCTONb3yeTcsl ydyeOHast ayauTOpusi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast 1o azpecy 634034, r. Tomck, yn. BepuwvnuHa, 47, 5 3tax, aya. 511. Cocras
obopyznoBanusi: yuebHast Mebesb; KomribroTepsl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
4 1T.; KoMmrbloTepsl TofKItoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(OPMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHne JUCIUTIHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoenue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYEHHs].

[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIPelAyCMOTPEeHO HCIO/Ib30BaHue
3BYKOYCW/IMBAIOILleH anraparypbl, MY/JIbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapYIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJe€HTOB C HWHBAJMJHOCTBbIO, TOPTAaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayaUTOpHsi, B KOTOPOW 00yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUAEOTeXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMEIUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[e€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeJAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 yueOHBIX ayAUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOoyBeInunTeNel /171 yaJleHHOro MpocMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUecKue Cpe/CTBa MpueMa/repefadyut
yuebGHOM WMH(OPMaLUK B AOCTYIHBIX (hopMax /sl CTY[eHTOB C HapylIeHWUsMU OIMOPHO-/BUTaTe/IbHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUsI 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAMUECKHE PeKOMeHAaUuu
@®OoHJ, OLEHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH
3/10POBBbA
s CTyIeHTOB C WHBAJIUAHOCTBIO TIPeAYyCMOTPEeHbl [OIO/HUTEe/IbHbIe OL[eHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabmuna 14 — Jlono/iHUTeTbHBIE CPe/ICTBA OL€HUBAHUSA /1A CTYAEHTOB C MHBA/IM/IHOCTHIO

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

cDOprI KOHTDPOJIA U OLI€HKH

Kareropuu ctyzeHTOB
UM CTYA pe3ynbTaTtoB 00yUeHust

TecTbl, MUCbMEHHbIE CAMOCTOSTE/TbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapylieHUAMU
ciyxa

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHUsIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHasi TPOBepPKa
(MHOVBUYaTBHO)

C HapylieHUAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE pabOThI, MMCbMeHHbIe
caMocCTosTe/IbHbIe pabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy11ieCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01IIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[Tpermy11iecTBeHHO poOBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocs Ha MOMEHT ITPOBEPKU

CornacosaHa Ha noprtane Ne 13224

12



14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 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
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2016 roga

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

3auet: 3 cemecCTp

Tomck 2017

CornacoeaHa Ha noprane N2 13224 14



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

¢busnyeckre U MaTeMaTHueCKHe MOZeIN
npruOOpOB, CXeM, YCTPONCTB U YCTaHOBOK
5/IEKTPOHUKU 1 HAHO3/IEKTPOHUKU Pa3/InYHOrO
(YHKLJMOHA/IbHOTO Ha3HauUeHus, a TaKkxKe
WCT0/Ib30BaTh CTaH/apTHbIe POrpaMMHbIe
CpefCTBa UX KOMIBIOTEPHOTO MOZIe/TMPOBaHUS

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 CTII0COOHOCTBIO BBISIB/ISITH TEPMOAMHAMUKH, ATOMHOM H 5/1€PHOM
eCTeCTBeHHOHAyYHY0 CYIIHOCTb TIpobiiem, (pu3nKh; QyHjaMeHTabHbIe TOHATHA,
. KOHBI U TeOpUH WuyecKou u
BO3HMKAIOIMX B X0/e MpogeCcCHOHaTbHOU 3aKO COPUIT KIIACCHIECKO
JlesiITeIbHOCTH, TIPUBJIEKATh JJIs1 UX pelleHus] COBPEMEHHOH (PH3HKIL;
COOTBETCTBYIOLIMN (PM3MKO-MaTeMaTuieCKUn HOIKEH YMETD NPUMEHAT METO/EI
MaTeMaTHU4eCKOro aHaau3a u
anrapar
MO/Ie/IMPOBaHUsl; TIPUMEHSITh
[MK-1 CMOCOOHOCTBIO CTPOUTD TTPOCTEMIITHE

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
orpeie/ieHHBIX MpobeM B
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

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
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;
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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. ;

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

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

Y TIperiofiaBaTesis ; ;

2.2 Komnerenuusa OIIK-2
OITK-2: criocoGHOCTBIO BBHISIBASTH €CTeCTBeHHOHAYUYHYIO CYI[HOCTh MpobseM, BO3HUKAIOIIUX B
xo7le MpodeCCUOHATBLHONW [leaTeTbHOCTH, TPUBJEKAaThb [/ WX pellieHUsi COOTBEeTCTBYHOIIUN (DU3HKO-
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MaTeMaTUueCKWH amrapar.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLIeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

MaTemMaTUueCKul arrapar
KBAaHTOBOW MeXaHUKW;
OO6acTv IpUMeHeHUs
3aKOHOB KBaHTOBOM
MeXaHUKW; KBAHTOBO-
MexaHu4eCcKre CBOMCTBa
MUKPOYACTHUL] U
TIPOSIBJIEHUSI 3TUX CBONCTB
B MaKpOCKOITMYeCKUX
SIB/IEHUSIX.

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OcCHOBHbIE IPHUHLUIIBI U | OTIpe/le/IsiTh TPAaHULIbI MeTozpaMu ¥ IOAX0AaMH
3TaroB COOTBETCTBYIOLLIUH WCII0/Ib30BaHUS KBAaHTOBOW MeXaHUKU B

KBaHTOBOMEXaHHUe CKOr0
dhopmanu3ma [i7s peleHus
Pa3IMUHBIX TIPO0/IEM;
[IpumeHATH
COOTBETCTBYIOLUM
MaTeMaTH4eCcKUi anrapar
TIpY pellleHnH 3a71ady,
BO3HMKAIOLLMX B XO[e
ripodeccroHaIbHOU
JiesiTe/TbHOCTH.

PeILleHNH Pa3TUUHbIX
3a/1au; MaTeMaTH4eCKUM
arraparoM JijIsi OTIMCaHUs
KBAaHTOBOMeEXaHHUUe CKUX
00BLEKTOB.

Bupp! 3aHaTHM

* VHTepakTBHbIE
MpaKTHUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIEeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLWY;

* IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* CamocTodTebHas
paborta;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* Ortyet no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHsX;
e 3auerT;

* Otyer no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3auer;

* Otyet no
nabopatopHoii pabore;
* 3auert;

dopMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmumrie 6.
Tabsuria 6 — ITokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaTb Ymetb Bnagets
OT1mnyHO * PemaTh npocreiiiiive * HeobxogumbiM

(BBICOKMI YPOBEHb)

* OCHOBHBbIE TIPHUHLIUIIBI,
TI0JI0KEHMUS], TTOCTYJIaThl
KBaHTOBOW MeXaHHUKH;
pas/InuHble
ripe/icTaBieHust (PyHKLUN
cocrosiHug; CrencTBUs
13 peleHui
NIPOCTeNIINX 3a,a4y
KBaHTOBOW M@XaHHKH.
[IpuMepsl U onucaHus
paboTel IpUOOPOB
VICTIO/Tb3YHOIIIUX

3a/laud KBAaHTOBOU
MeXaHWKU; OTpe/le/isiTh
rPaHULIbI TIPUMEHUMOCTH
KBaHTOBOMeXaHUUeCKUX
TIPUHLIUIIOB,; ;

MaTeMaThueCKUM
arraparom; MeToZaMu
peleHui
nuddepeHIMaTbHBIX
ypaBHeHU U MaTPUUHBIX
ypaBHEHUM. ;
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NIPUHLUIIBI KBAHTOBOM
MEeXaHHUKHU. ;
Xopomwo (6a30BEIi | * OCHOBHBIE TIPUHLUIIEL, | ¢ Pelath npocTeliiiye * MeTo/laMU pelleHui
YPOBeHb) I10/10>KeHHS TTOCTY/1aThl KBaHTOBOMexaHuueckue | audepeHanbHbIX
KBaHTOBOW MeXaHWKHU; 3a/laui.; ypaBHEHU! C yueToM
pelLleHus] NPOCTeNIINX HayaJIbHBIX ¥ TPaHUYHBIX
3a/la4 KBAHTOBOU YCJIOBUIA.;
MeXaHUKHU.,
YIOBNETBOPUTENBH | ¢ OCHOBHbIE MONIOKeHUst | * OTpeesisiTh FPaHULIBl | * Crocobamu 3amucu
0 (TIOpOroBBIi VYl TIOCTY/1aThl KBAHTOBOM | IIPUMEHHMMOCTH KBaHTOBOMEXAaHNUE CKUX
YPOBEHbB) MeXaHUKHU., KBaHTOBOMEXaHUYeCKUX | YpaBHEHUM. ;
IIOCTY/1aTOB.;

Ha3HaueHUs,
MO/le/TUPOBaHMUSI.

2.3 Komnerenpusa ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelive Gu3ndeckre ¥ MaTeMaThUdeCcKre MOJesid PUOopOB,
CXeM, YCTPOMCTB M YCTQHOBOK 3/€eKTPOHUKM U HAHO3/JEKTPOHWKU Pa3/JIM4HOrO (PyHKLMOHATBHOTO

d TdKXXe MCIIO/JIb30BaTb CTaHAAPTHbBIE TIIPpOrpaMMHbIE CpeACTBa HKWX KOMIIBIOTEPDHOI'O

st boOpMUpOBaHKST KOMITETEHITUN HEOOXOAUMO OCYILeCTBUTD Psifi 3TAOB. DTarbl (OpMHUPOBaHHUS
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 7.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 7 — Orarbl

MaTeMdaTH4deCKoro

MO/Ie/TUPOBaHUS TIPUOOPOB
U YCTPOUCTB 3/IEKTPOHUKH

CTaHJapTHbIE
TporpaMMHbIe CpeZiCTBa
KOMITbFOTEPHOTO
MOZie/TUPOBaHUS

TOM UMCJIe CTaH/apTHbIe
NpOrpaMMbl
KOMITbFOTEPHOT'O
MO/Ie/TUPOBaHHUS

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBHBI€ MPUHLIUTIBI BLIOMpATh CPE/ICTBO /11 | HAaBbIKAMH TMIOCTPOEHUS
3TaroB ¢u3nueckoro u MOCTPOEeHUsI MOJIe/H, B MO/IeJv JJ1 peleHust

KOHKpETHOﬁ 3adaun

Bupp! 3aHaTHM

* lHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHS;
* NHTepakTyBHBIE
nabopaTopHbIe 3aHSTHS;

* llHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* VIHTepakTHBHBIE
nabopaTopHbIe 3aHATHUS;

VHTepakTyBHbBIE

MMPpakKTUUYeCKHeE 3dHATHSA,

I/IHTepaKTI/IBHBIe

nabopaTopHbIe 3aHATHS;

* Ornipoc Ha 3aHATHUSIX;
* KoHCriekT
CaMOMO/TOTOBKY;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr
CaMOMO/TOTOBKY;

* VHTepakTUBHbIE * JHTepaKTUBHbIE * JlaboparopHbie

JIeKLIUY; JIeKLINY; 3aHATHS;

* [IlpakTnueckue * IlpakTuueckue * CamocTrosTe/bHas

3QHATHS; 3QHSATHSA; paborta;

* JlaboparopHble * JlabGopaTtopHble

3aHATUS; 3aHATHS;

* Jlekuuy; * Jlekuuy;

* CamocTrodTesbHas * (CamocrosiTe/ibHast

pabora; pabora;
Vcnonb3yemsble * KoutposnbHas pabora; | ¢ KoHtponbHas pabora; | ¢ OtueT no
CpeAcTBa * Ortuer 1o * Ortuer no nabopatopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * 3auer;

CornacoBaHa Ha noptane Ne 13224

19



* 3auerT; * 3aueT;

dopMynMpOBKa TOKa3aTe/eil ¥ KpUTepHeB OL|eHMBAaHUSI [JaHHOW KOMITETEHIIMH TpPUBEJeHa B
Tabmme 8.
Tabsuiia 8 — ITokasaTe/iM ¥ KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax

CocraB 3HaThb YmeTb Bnagetb
OtmuHo * MEeTOAVKY U TeXHUKY * apryMeHTHUPOBAHHO * criocobeH
(BBICOKMI YPOBEHb) | MO/e/IMPOBAHWS MPOCTHIX | BBIOUPATH CPEICTBO /I | MPOAHATU3UPOBATh U
nprubOPOB U YCTPOKCTB TIOCTPOEHUSI MOJIe/ B OLIEHUTb pe3y/bTaThl
3/IEKTPOHUKH; 3HaeT HecTaH/lapTHOM paboTsl; BajeeT
BO3MO)XHOCTHU CUTyaLuy; HaBbIKaMH{ TIOCTPOEHUsI
CTaH/IapTHbIX ¢busnuecKux u
MIPOrpaMMHBIX CpPeJiCTB MaremarruyeCKUx
7151 TIOCTPOEHUS Mozieneit mpubopoB U
¢u3nyeckux u YCTPOWCTB 371eKTPOHUKUY;
MareMaThyeCcKHUx
MoZieneu;
Xopowio (6a30BbIil | * BO3MOKHOCTH * MO/Ie/IMPOBaTh * criocobeH
YPOBEHb) CTaHJAPTHBIX NIpUOOPBI ¥ yCTPOWCTBA C | KOPPEKTHPOBaTh paboTy C
TIPOTPaMMHBIX CPe/ICTB TIOMOIIIBIO CTaH/AAPTHBIX | TPOTPAMMHBIMU
7151 TIOCTPOEHHUS MPOrPaMMHBIX CPEZICTB; | CPeACTBaMU IO
Mozienei; TIOCTPOEHUIO MOJiesiel B
COOTBETCTBUH C
00CTOATENHLCTBAMY;
YI0BNIETBOPUTE/IbH | * HEKOTOPhIE * CO037aBaTh * Cr1i0cobeH BBITIONHSTH
0 (TIOpOroBkIi TporpaMMHbIe CpeZicTBa | MpOCTelIlve MOZieNU B CTaH/|apTHbIE [IeHCTBUS B
YPOBEHb) J/151 KOMITBFOTEPHOTO CTaHZAPTHOMN 3a/laHHOM TIPOrPaMMHOMN
MO/Ie/TUPOBaHUSI; MIPOrpaMMHOM Cpe/ie; cpeze;

3 TunoBbIe KOHTPOJ/ILHbIE 3a/JaHUSA
Iy peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (WJIK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TMpoOLjecce OCBOEHHs
oOpa3oBarebHOM MPOrpamMMbl, B C/IeAYIOIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Teopusa bopa. OsieMeHTapHass KBaHTOBasg Teopus Wu3aydeHus. UYUepHoe WU3IyueHue.
ITpocTpaHCcTBeHHOe KBaHTOBaHWe. VJUTIOCTpalMM K COOTHOILIEHUIO HeonlpeZiesieHHOCTel. OfHOMepHbIe
3a7laud  Ha OTbICKaHHWe COOCTBEHHBIX UMCel SHEPrud M BOMHOBbIX (yHKUuA. [IpoxoxkzaeHue
TIPSIMOYTOJIBHOTO ~ MOTeHIManbHOrO Oapbepa. CoOCTBeHHbIe 3HaueHWsT U COOCTBEeHHbIE (YHKIMU
orieparopa ['aMunbTOHAa rapMOHUUECKOTO OCLIA/IIITOPa DHepreTUUeCKrii CIeKTp M BOJTHOBblE (DYHKLIMU
4yacTULbl B Cpepruyeckd CUMMETPUYHOM TMOTEeHLIMaJbHOW sIMe HeINpsMOyroibHOM (opMbl. BeposaTHOCTB
nepexozia B e[MHHULYY BpeMeHHU. lI3nyueHue XapaKTepUCTUUECKUX JIMHEWYaTbIX CIIeKTPOB arOMaMH.
[IBr>KeHVe B KyJIOHOBCKOM I10J1e.

3.2 TeMbl 0OIPOCOB Ha 3aHATUAX

— ®otoapdekt. Dddexkr KomrnroHa. Bomubl ge bpoiins. IlpaBuno kBaHToBaHusi bopa —
3ommepdensaa. Atom bopa. CoorHoilleHue HeormpedesneHHOCTel. Ormeparopel. CpefHue 3HaueHUs
¢u3snueckux BenMuuH. KoMMyTallMOHHbIe COOTHOILIeHWs. OfHOMepHble 3aZlay Ha OTbICKaHHe
COOCTBEHHBIX UMCE/T SHEPTMU W BOJHOBBIX (yHKIMHA. CKauok moTeHIMana OTpakeHWe U TIPOXOKIEHHe
BO/IH. beckoHeuHas noTeHUManbHas siMa. KoHeuHasi moTeHUMasnbHas sima. JIMCKPeTHBIN U HenpepbIBHbIN
CMEeKTPhbl 3HaueHWH 3Hepruu. Pe3oHaHChI. ITpoxoXkeHHWe TPSAMOYTo/bHOTO TMOTEHIMaJbHOrO Oapbepa.
KoaddurmeHT 1po3payHoCTH TOTeHLIMAnbHOTO O6apbepa OmipesiesieHVe 3HaUeHWM YHEPTUU W BOJHOBBIX
dbyHKIM  uyacTuibl B chepuuyeckd CUMMETPUYHOM TIOTeHI[MalbHOW siMe ATOM Bojopoja U
BOJIOPOZIOTIOI00HBIE aTOMBI. V3/TyueHre XapaKTepUCTHUeCKUX CIIeKTPOB aTOMHBIMU CUCTEMaMHU.
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3.3 TeMBbI KOHTPO/IbHBIX padoT
— 1. DBo3HMKHOBeHMe KBAaHTOBOM MeXaHMKU. /[IBiKeHHWe B T1I07e LIeHTPaJbHOM CUJIBI
Maremaruyeckuid arnmapar KBaHTOBOM MeXaHMKM. OCHOBHBIE IIOCTy/aTbl KBAaHTOBOM MeXaHUKU 2.
CraumonapHoe ypaBHeHue lllpenuHrepa. BpemenHoe ypaBHeHue Illpeaunrepa TyHHenbHbIM 3(@ekT
l'apmonnueckuii ocuwunaTop. 3. Teopust KBaHTOBBIX mHepexozfioB. CnuH. M3/1yueHue aTOMHBIMU
cucrteMaMu MoJieKyiibl.

3.4 Tembl 1a00paTOpPHBIX padoT
— Buemnuii dotosddexT. M3yueHue 3akoHa CToneToBa 1 rpoBepka (GopMyJ/ibl DHHIITeHa.
— IlpoBepka cooTHOIIEHUS HeonpeeIEHHOCTel A1t POTOHOB
— TyHHenbHBINA 3QPeKT B BEIPOXKAEHHOM p-N — Mepexo/e
— MWccnenoBanue criekTpa atoMa Boopoja

3.5 3auéT

— KopnyckynspHo-BonmHOBOW JyanusMm cBeta. ['wmnoresa fe bpoiinsg. BonHoBas ¢yHKuus fe
Bpoiins. OnepaTopbl U WX CBOMCTBAa B KBAaHTOBOW MexaHUKe. PU3MUeCKU CMbIC/ BOJTHOBOM (DYHKIWU.
[TocTynaTtel KkBaHTOBOM MexaHUKW. YpaBHeHue Illpeaunrepa. CranuonapHoe ypaBHeHue lllpenuHrepa.
CooTtHolieHue HeonpegeneHHocTe. [Ipocreliive 3ajaud KBAaHTOBOM MexaHMKWA. YacTulia B
NIPSIMOYTO/IBHOM TTOTeHLIMaILHOM siMe ¢ OeCKOHeUHbIMU cTeHKaMu. [IpoxoskeHue yacTHLbI yepe3 HGapbep.
TyHHenbHbIM 5(Q@ekT. KBaHTOBBIM TapMOHMUECKUM OCLWUIATOP. OJEKTPOH B aroMe BOZOpOZa.
KBantoBble umcia. CoOCTBeHHBIE MOMEHT 3/1eKTpOHA. MarHUTHBIA  COOCTBEHHBIM MOMEHT.
MHOro3/1eKTpoHHbIH aTtoM. Tabsmuiia MeHgeneeBa. IloHATHE O TeopuW TIpeACTaB/eHUd. BekTtop
coctosiausi. CoBekTop coctosiHus. ['np0epToBo mpocTpaHcTBo. OmniepaTtop B MaTpUUHOW (opme.

4 MeToanuecKue Marepuasibl
[nst obecrieueHus: npotiecca oOyueHMst U pelleHuUs 3afiau 0Oy4yeHUs! UCIOb3YHOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIMpefessolie TMpoLeJypbl OLIeHWBaHUSl 3HaHWM, YMEeHUH,
HaBbIKOB U (W/IM) OMbITa [esTeIbHOCTH, XapaKTepU3YHL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUMH,
cornacHo 1. 12 paboyeii MporpaMMal.

4.1. OcHoBHas 1uTeparypa
1. BezmeHue B KBaHTOBYIO MeXaHHKY [Tekct] : yueOHOe rocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHuctepcTBo 00pa3oBaHus U Hayku Poccuiickoii ®eneparn, ToMCKUl ToCy1apCTBeHHBIN
YHUBEPCUTET CHUCTeM YIpaB/eHUs U paAnuo31eKTpoHUKU (Tomck), PDakynbreT AMCTAHLIMOHHOIO
obyuenus. - Tomck : Ok Konrent, 2012. - 112 c. (Hamune B 6ubmoreke TYCYP - 49 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. OcHOBBI TeopeTHUeCKOW ¢GU3MKK : yueOHUK A7 By3oB: B 2 1. / Y. B. CaBenbes. - CIIb. :
Jlanb, 2005 - T. 2 : KBanToBast MexaHuka. - CII6. : Jlans, 2005. — 430 c. (Hanuume B 6ubmioreke TYCYP
- 20 7K3.)

2. Jlanpay JI. [I. Teopernueckasi ¢u3mka : yueOHoe mocobue ajs By3oe: B 10 . — M.
@usmarut, 2004. — T. 3 : KBantoBasg MexaHuka. Hepensatusucrckas teopus / JI. [. Jlangay, E. M.
JIuduuy ; pea. : JI. I1. TTutaeBckuii. — 5-e u3g., crepeoturl. — M. : ®usmataut, 2004. — 800 c. (Hamuuue B
oubmioreke TYCYP - 41 3Kk3.)

3. ®@eiinmMan P. ®eltHMaHOBCKUE JIEKI[UH 110 (HH3MKe : TIOMHBIN Kypc obirieit ¢usuku: [1ep. ¢ aHIIL
/ P. ®eiiaman, P. Jleliton, M. Csnac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Beim. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammuue B 6ubmioreke TYCYP - 20 3k3.)

4. MyxauéB B. A. AtomHast pusmka: yueb. mocobue / B. A. Myxaué. — Tomck: TML] 10, 2007.
— 116 c. : bubmuoteka TYCYP, (Hammuue B 6ubnmuroteke TYCYP - 39 3k3.)

4.3. Ob6sa3aTebHBbIE YUe0HO-MeTOJHYEeCKHE MoCo0us
1. MarasunHukoB A. JI. BBeseHne B KBaHTOBYIO MexaHWKy: yueb. mocobme / A. JI.
MarasunnaukoB, B. A. MyxauéB. — Tomck: Onp Konrtent, 2012. — 112 c. MeToguueckre ykKa3aHUsl K
MPAaKTUYeCKUM 3aHSITHSIM U CaMOCTOsSITeNIbHOM paborte Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmmoreke TYCYP - 49 3k3.)
2. Buemnuii ¢orosddekt. M3yuenne 3akoHa CrosneroBa U NpoBepkKa (opMysibl DUWHIITeNHa:
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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 Boziopoa: MeToaudeckue yka3aHus K abopaTopHoii pabote /
3axapoB H. A., KupwiioB A. M. - 2011. 18 c. [OnekrpoHHbili pecypc] - Pexum pgocTtyra:
http://edu.tusur.ru/publications/917, cBoOOAHBIIA.

4. Tananckuii B.JI. TIpoBepka cOOTHOIlIeHUs] HeoTpeie/IEHHOCTel /1711 (DOTOHOB: PYKOBOZCTBO K
nabopaTtopHbIM paboTaM Jjist CTYZIEHTOB BCeX crielfuanbHocTedt / B. JI. T'amadckuid, A. JI. Mara3uHHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmuoteke TYCYP - 10 3k3.)

5. TyuHenbHsbIN 3¢deKT B BRIPOKIEHHOM p—n — repexozie: PykoBozacTBo K 1abopaTopHoii paboTe
/ ®emopoB M. B., Jlsumn A. B. - 2009. 12 c. [DOnekTpoHHBIM pecypc] - Pexum goctymna:
http://edu.tusur.ru/publications/852, cBo6OHBIIA.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. bubnuroreka yHUBepCUTETa
2. http://ru.wikipedia.org - CBob60gHast sHIMKIONIe[us « Bukumeays».
3. Tlouckosble cuctembl Google, Yandex, Rambler u ap.
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