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4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
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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
cieayrolye AUCLIMILIMHBL: MaTtemartuka, Marepuasbl 371eKTPOHHOW TeXHUKHU, MeTozibl MaTeMaThyieCcKoi
¢usnku, dusuka.
[TocneayrowymMy AUCLIMIIMHAMM  SIBASIOTCS: KBaHTOBas M OmTHUYecKasl 3/€KTpPOHMKa, Pusumka
KOH/IeHCUPOBAaHHOTO COCTOSTHUSI.

3. TpeboBaHus K pe3y/JbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mporiecc u3yueHHs JUCLIMIIIMHBI HarpaB/ieH Ha ()OpMUPOBaHKE CJIeYHOIAX KOMITEeTEeHI[HI:

— OIIK-1 crmocoOHOCTBIO TIPeCTaB/IATh a/|eKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUM HAyUYHYIO
KapTUHY MHUpa Ha OCHOBe 3HaHHSI OCHOBHBIX TIOJIOKEHUM, 3aKOHOB U METO/IOB eCTeCTBEHHBIX HayK U
MaTeMaTuKy;

— TIK-1 crioco6GHOCTBIO CTpPOUTH TMpocTeiiive Qu3nueckdie W MaTreMaThyeckue MO/enn
npubopoB, CXeM, YCTPOMCTB ¥ YCTAHOBOK 3I€KTPOHUKM W HAHO3IEKTPOHWKH  Pa3UYHOTO
(YHKLMOHAMBHOTO Ha3HaueHWsl, a TaK)Ke WCIOIb30BaTh CTaHJAPTHbIE TPOrpaMMHbIE Cpe/CTBA UX
KOMIIbIOTEPHOT'O MO/le/TMPOBaHMUS;

B pe3ysnibraTe M3yueHUs JUCLIATUIAHBI CTYIEHT JOKeH:

— 3HaTh (U3UYeCKHe OCHOBbI MeXaHWKH, IeKTPUUYeCTBa U MarHeTusma, (GpU3MKU KosiebaHU 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 TIPUMEHSITb MeTO[bl MaTeMaTHYeCKOro aHa/lM3a W MOJeIUpPOBaHUs; TIPUMEHSTb
MareMaThyeckue MeToAbl, (U3MYecKue 3aKOHbI U BbIUMC/IWTENBHYH) TEXHUKY [Jig  pelLleHUs
MPaKTUYeCKUX 3aflady; WCIO/b30BaTh BO3MOKHOCTH BBIUHC/IUTENBHON TEXHUKUM U TPOrPaMMHOTO
obecrieueHust;

— BJaAeTb MeTOJaM{U MaTeMaTUueCKOro OIMCaHus (U3MUeCKUX SIBJIeHUN UM TIPOLIeCCOB,
OTIpeiesISIOIINX TIPUHLIUIIBI PA0OTHI Pa3/IMYHBIX TEXHUUECKHUX YCTPOWCTB .

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

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 30 30
CamocrosiTenbHasi paboTa (Bcero) 54 54
[ToaroToBKa K KOHTPOJIbHBIM paboTam 10 10
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 10 10
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 18 18
Bcero (6e3 sk3ameHa) 108 108
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

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

s | B | &
z 8 S )
T = v
g 2. = | 5E 2 =
N o @ s o o s =
= 5 3 o g =2 =5
Ne HasBanusi pa3zenoB AUCLUATIIAHBI g & = 5 o @ =l
= | £ 8 5 8y &%
: & g me g%
g} O o
= !C:'U CEG
= O
1 |Bo3HUKHOBeHHe KBaHTOBOMW MeXaHUKM. 4 4 4 12 24 | OIIK-1, TIK-1
MatemaThuecKuii arnmapaT KBaHTOBOU
MeXaHUKU
2 | DneMeHTbI TeOPUH TIpe/iCTaBIeHU. 2 2 0 6 10 | OIIK-1, ITIK-1
MartpuuHasi popmMa KBaHTOBOM
MeXaHUKH.
3 | OcHOBHbIe TIOCTY/IaTbl KBAHTOBOM 4 4 4 12 24 | OIIK-1, TTK-1
MEeXaHWKH; CTalMOHAapHOe YpaBHEHUe
[IpenvHrepa; BpeMeHHOE YpaBHEHUE
[IIpeaunrepa
4 | TyHHenbHbIN 3(peKT; rapMOHNYECKUI 4 4 4 12 24 | OIIK-1, TIK-1
OCLIWJLISITOP
5 | ATom BOAOpO/ia; CTIMH 6 4 4 12 26 | OIIK-1, IIK-1
Nroro 20 18 16 54 108
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIUHBI (10 JIeKIUAM)
Copep>kaHuye pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)
V) g 5
i Z 5
CopeprkaHuve pas/iesioB JUCLAIIIMHBI 10 = > 5
HasBaHus pasjesnos S =5
JIEKLIMSM 3 s g
S8 g =
=Y o 2
= S
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3 cemecCTp

1 Bo3HMKHOBeHME KBAHTOBOM KopnyckynspHO-BOTHOBOU Jiyaivusm 4 OIIK-1,
MexaHUKW. MaTemaTtuueckuli anmapar |cBeTta. ['unoresa fie bpoiinisa. BonHoBas IK-1
KBaHTOBOW MeXaHVKU ¢byHkuus fe Bpoiinsa. Oneparopsl U UX
CBOICTBA B KBAHTOBOW MeXaHHKe.
Htoro 4
2 DjleMeHThI TeOpUHM IpeficTaBleHul. |[loHsATHe 0 TeopuM NpesCTaBIeHUN. OIIK-1,
MatpuuHast popma KBaHTOBOM Bexkrtop cocTosiHust. COBEKTOP COCTOSIHUSA. [TK-1
MeXaHUKU. I'mnsbepToBo mpocTpaHcTBO. OniepaTop
BMaTpU4yHOU (hopme.
Nroro
3 OCHOBHBbI€ TIOCTY/IaThl KBAHTOBOM | DU3HMUeCKUM CMBIC/ BOJIHOBOM (hYHKI[UH. 4 OIIK-1,
MeXaHVKH; CTallMOHapHoe ypaBHeHMe |IlocTynaTbl KBaHTOBOM MeXaHUKHU. [TK-1
[lIpenuHrepa; BpemeHHOe ypaBHeHUe | YpaBHeHue llIpeaunrepa. CtaliuoHapHoe
[Ipenunrepa ypaBHeHue llIpenunrepa. CooTHOIIEHVE
Heorpe/ie/IeHHOCTeH.
Htoro
4 TyHHenbHbIN 3P QEKT; [Tpocretlinve 3ajaur KBAHTOBOM OIIK-1,
rapMOHUYEeCKUU OCLUIATOP MexaHUKU. YacTulia B IPsSIMOYTOJIbHOU IMK-1
TOTeHINAIbHOM siMe ¢ 6@ CKOHEeUHBIMHU
creHKaMU. [IpoxoKeHre yacTuLibl yepes
6apbep. TyHHenbHBINA 3 deKT.
KBaHTOBBIN rapMOHUUE CKUU OCLIUIIITOP
Nroro 4
5 Atom BOOpO/Ia; CIIUH OIEeKTPOH B aToMe Bogopoza. KBaHTOBbIe OIIK-1,
yricna. CoOCTBEHHBIN MOMEHT 3/IeKTPOHa. [TK-1

MarauTHbIi COOCTBeHHBIN
MOMeHT.MHOT03/1eKTPOHHbIN aToM.
Tabmuia Menzeneesa.

Ntoro 6

Wtoro 3a cemecTp

20

5.3. Pa3jenbl AUCHUIUITMHBI U MEX/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyMMH)

U o0ecrieurBaeMbIMH (MOC/IEAYIOLUMH) AUCHMIUTMHAMHA

Paszienbl JUCLMTIMHBI M MEX/JUCLIMTUIMHADHBIE CBSI3W C 00eCcreunBaroiuMu (TIpeAbIAyLMMI) U

obecreurBaeMbIMH (TIOC/IEIYIOLMMI) AUCLUTTMHAMHU TIPe/ICTaB-/IeHbl B Tabmmie 5.3.
Tabnuiia 5.3 - Pa3gensl AUCLHUATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne pa3zenoB AaHHOU JUCLIAILIMHBI, /151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTieunBaroLUX U

Ne Hanmerosatye AUCLAILINH obecrieurBaeMbIX JAUCIUTTHH

1 2 3 4 5

[IpeaiecTByroLye JUCLUATIIMHBI
1 |Maremaruka + + + + +
2 |Marepuanbl 3/1eKTPOHHON TEXHUKU + +
3 |MeTtoabl MmaTeMaThueCcKou pusmku + + + +
4 | Dusuka + + + +
[Tocnepyroiye AUCLUITIMHBL
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KBaHnTOBas 1 onTrueckasi 371eKTPOHUKA + + +

2 | ®usMKa KOHJEHCUPOBAaHHOIO COCTOSIHUS + + +

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, (DOPMHMPYEMBIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM
m = =
S S S)
= = g \\=
& & @
S T T a,
= &, g -
il = o o <
E = QEJ 3 E ®DOopMbI KOHTPOJISE
E 5 @ =3 <
3 = 2 S &
N S &5 S
= o, I3
X o o
© O o
=) = 5
= S
OIIK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Otuet 10 1abopaTopHOi
pabote, Onpoc Ha 3aHSATHSIX
IK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Ortuet 1o abopaTopHOi
pabore, Onpoc Ha 3aHATHIX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHs
TexHO/MIOTUM MHTEepPAKTUBHOTO OOyueHWs] TPU pa3HbIX (opMax 3aHATUN B uvacaxX IpUBeJeHbI B

Tabne 6.1
Tabmmia 6.1 — TexHO/IOTMM UHTEPAaKTMBHOTO 00yUeHHsl MPY Pa3HbIX (opMax 3aHsATHN B yacax
NuTepakt
VIHTepaKTHBHBIE VIHTepaKTHBHBIE
MeTtozabl VBHbIE Bcero
TpaKTUYeCKHe 3aHATHS | JJabopaTOpHbIe 3aHSTHUS
JIeKLIAU
[IpesenTarmu c 10 10
UCII0/Tb30BaHUEM
C/1ai10B ¢ 00CyXKeHreM
PellieHne cuTyaljuoOHHBIX 4 4
3a71a4u
Pabota B KoMaHJe 6 10 16
Wtoro 10 10 10 30
7. JTabopaTopHBINA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
. <]
£ z =
3 = 0
= £ 5
= o =
Ha3BaHusi pa3/esos CopeprkaHue 1abopaTopHbIX paboT S =5
s | iE
=~ g3
E s
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3 cemecCTp

1 Bo3HMKHOBeHME KBAHTOBOM Bueninuii potosddext. M3yueHue 3akoHa 4 ITK-1
MexaHuKW. MaremaTuueckuii anmapar | CTosieToBa U IpoBepKa (hopMyJibl
KBAaHTOBOW MeXaHUKU OUHILTelNHa.
Ntoro 4
3 OcHoBHbIe TIOCTY/1aThl KBaHTOBOM | [IpoBepka COOTHOLLIEHUS 4 [TK-1
MeXaHHKH; CTallMOHAPHOe ypaBHEeHUe |HeorpeJeéHHOCTe /17151 JOTOHOB
[IIpenuHrepa; BpeMeHH BHEHU
peJHrepa; BpeMeHHOe ypaBHeHue | pr o 4
[Ipenunrepa
4 TyHHenbHbIN 3QQEKT; TyHHenbHbIN 3()QeKT B BIDOXKIEHHOM P- 4 IMK-1
rapMOHHYeCKUM OCLIULISITOP n — nepexoze
Ntoro
5 Atom BOZOpO/ia; CIIUH WccnenoBanue crniekTpa atoma BOgopoJa OIlIK-1,
Utoro TIK-1
Nroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojieprkaHye TpakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsura 8. 1 — CozeprkaHue NMpakKTUUECKUX paboT
. <5}
£ s
Q ==
z s 8
HasBanwst paszenos CopepykaHre MpaKTUUYeCKUX 3aHATHN § = £ é
=
= =
2 5 ¢
= S
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM TernoBoe nsnyuenue. ®oTo3PdexT. 4 OIIK-1
MexaHUKU. MaTtemaTuueckui anmnapar (BonnHa ge Bporins
KBAaHTOBOW MeXaHUKU Vtoro 4
2 DrieMeHTbI TeOpUH TpefcTaBieHu. | BekTop cocTosivst. COBEKTOP COCTOSIHUSI. OIIK-1,
MartpuuHasi opmMa KBaHTOBOU MarpuuHas ¢opma onepaTopos. [TK-1
MeXaHUKHU.
exa Ntoro
3 OcHOBHBbIe TIOCTY/IaThl KBaHTOBOM | CBoMicTBa orepatopoB. Jdudpakiys 4 OIIK-1
MeXaHUKH; CTallMOHAapHOe YpaBHEHHe |3JIeKTPOHa.
[lIpenuHrepa; BpeMeHH BHEHU
peJliHrepa; BpeMeHHOe ypaBHeHue |- . 4
[IpeauHrepa
4 TynHenbHbIN 3D PeKT; Yactuija B siMe. [IpoxoxkaeHre 4acTULIbI 4 OIlK-1
rapMOHHYECKUM OCLIWLISTOP yepe3 O6apbep. TyHHebHBIN 3DDEKT.
KBaHTOBBIN rapMOHUUE CKUU OCLIUIIITOP
Ntoro
5 ATtoM BOZIOpOZia; CIIMH Atom Boglopozia. KBaHTOBBIE umCIia. OIIK-1
CnuH.
Ntoro 4
Ntoro 3a cemecTp 18

9

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TpeJCTaB/eHbl B

tabmuie 9.1.

. CamocTrosiTeibHasA pabora
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

x. @
5 =
o) S =
Busbl caMocTosiTesibHOM = > T
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
3 cemecTp
1 Bo3HUKHOBEHHE ITogroroBka K 4 OIIK-1, Ornpoc Ha 3aHATUSIX,
KBaHTOBOW MeXaHUKU. MpaKTAYe CKUM 3aHSATUSIM, IMK-1 Koncnekr
MaremaTtrueCcKuy anmnapar | CeMAHapam CaMoI1oAroToBKY, OTUer
KBaHTOBOM MeXaHUKU 1 TOPHOM T
AHTOBOM Méxa ITpopaboTKa JeKIIMOHHOTO 2 KO n1abopaTopHo 5 pabore,
Marepuana OHTpOJIbHAs pabora
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
IToaroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
2 DneMeHTbI TeOpUU ITogroroBka K 2 OIIK-1, |Ormpoc Ha 3aHATHUSX,
TIpe/iCTaBIeHUA. MPaKTUYECKHUM 3aHSATUSIM, IMK-1 KoHncriekT
MarpuuHas popma ceMHHapam CaMOTMO/ATOTOBKH,
KBaHTOBOW MEXaHHUKH. KoHTposbHast pabota
ITpopaboTKa JeKIIMOHHOTO 2 p p
Marepuasa
[ToaroroBka K 2
KOHTDPOJIbHBIM paboTam
Ntoro
3 OcHoBHble niocTynatsl | [loaroroska K 4 OIIK-1, Onpoc Ha 3aHATHSIX,
KBAHTOBOI MeXaHUKMU; MPaKTUYEeCKUM 3aHATUSIM, IK-1 Koncnekr
CTalMOHapHOe ypaBHEHWe | ceMHUHapam CaMonoAroToBky, Otyet
[lIpenuHrepa; BpeMeHH 1 TOPHOM T
PEA ep&’{ PEMEHHOE [TpopaboTKa 1eKIIMOHHOTO 2 KO 71aboparopHo 5 pabore,
aBHeHUe eZIuHrepa OHTpOJIbHAas pabora
yp PEAVIHIEPA |\ arepuana P P
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
ITogroroBka K 2
KOHTPOJIbHBIM paboTam
Ntoro 12
4 TynnenbHbil 3ddext; | [loaroroBka K 4 |OIIK-1, |Omnpoc Ha 3aHATUSIX,
rapMOHHUYe CKUU [paKTUYeCKUM 3aHATUSM, ITK-1 Koncnexkr
OCLIU/IIATOP ceMHHapam CaMonoAroToBky, Otuet
1 TOPHOM T
[TpopaboTKa JeKITMOHHOTO 2 KO 71260paTopHo 5 paGore,
Marepuana OHTpOJIbHas pabora
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Utoro 12
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5 Atom Bozopoga; cnuH | [loAaroToBka K 4 OIIK-1, |Onpoc Ha 3aHATHAX,
[PaKTUYe CKUM 3aHATUSM, ITK-1 Koncnekr
ceMHHapam CaMonoAroToBky, Otuet

1 TOPHOM T

[TpopaboTKa JeKIIMOHHOTO 2 KO n1a6oparopHo 5 paGore,
Marepuana OHTpOJIbHas pabora
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 12

Wroro 3a cemecTp 54

Ntoro 54

He npenycmotpeno PYII

10. KypcoBas pabora

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

11.1. ban/ibHbIe OLleHKH /11 3/1eMeHTOB KOHTPOJIsl
Tab6suria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a iepuog Bcero 3a
6amn Ha 1-yto KT ¢ |  Gaut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT v Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
3 cemecTp
Koncriekr 5 7 8 20
CaMOIIO/IrOTOBKH!
KonTposnbHast pabora 10 10 10 30
Onpoc Ha 3aHATHSIX 5 7 8 20
Otuer 110 1Tab0OpaTOPHOMA 10 10 10 30
pabore
Wtoro makcumym 3a 30 34 36 100
Tepuo/,
Hapacraroiyum nurorom 30 64 100 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabmuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBbHOM TOUKH OreHka
> 90% oT MakcUMasbHOI cyMMbI 6annoB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM cyMMbI OasiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT 2

11.3. ITepecuer cymMbI 6a/IJIOB B TPAAAMIIMIOHHYIO ¥ MEXX/[yHAPOJHYIO OL{€HKY
ITepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY Tpe/icTaB/ieH B Tabsuiie

11.3.

Tabsuia 11. 3 — ITepecueT cyMMbI 0a/I7I0B B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

Ouenka (I'OC)

WToroBast cymMmma 6asios,

Ouenka (ECTS)
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YUWTBIBAaeT yCIeLIHO CaHHbIN

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi110)

4 (xopot11io0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTeerHo)
2 (HeyAOBNETBOpHUTE/ILHO) (He Hinke 60 6anioB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. BBemeHue B KBAaHTOBYIO MeXaHHKY [TekcT] : yueOHoe rocobue / A. JI. Mara3suHHUKOB, B. A.
MyxaueB ; MunucTepcTBo obpa3oBaHus u Hayku Poccutickoit ®enepariyiv, TOMCKUI rocyzapCTBeHHBINA
YHUBEPCUTET CHUCTeM yIpaBieHUss W pajuo31eKTpoHukU (Tomck), PakynpreT AUCTaHLIMOHHOIO
obyuenwust. - Tomck : Db Korrent, 2012. - 112 c. (Hammuue B 6ubmioteke TYCYP - 49 3k3.)
2. MyxauéB B. A. AtomHas ¢u3srka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

12.2. lono/siHMTe/IbHAA IMTeparypa

1. OcHoBBI TeopeTHuecKor (U3MKK : yueOHUK /151 By30B: B 2 T. / . B. CaBenneB. - CII0. :
Jlanb, 2005 - T. 2 : KBanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuune B oubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. [I. Teopetuueckasi ¢u3vka : yuebHOe mocobuwe gy By3oB: B 10 T. — M. :
®usmaraut, 2004. — T. 3 : KBantoBas MexaHuka. HepenstuBuctckass Teopus / JI. [. Jlangay, E. M.
Jiudimwi ; pen. : JI. I1. TIutaeBckuii. — 5-e u3sf., crepeoturl. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)

3. @eiinmaH P. deliHMaHOBCKUE JIEKIMHU T10 (DHU3MKE : TTOJTHBIN Kypc o01ei ¢hu3vku: [Tep. ¢ aHTIL
/ P. ®eitaman, P. JletitoH, M. Canac. — 3-e u3g., ucnp. — M. : YPCC, 2004. — Bruin. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hasmuue B 6ubmoreke TYCYP - 20 3k3.)

12.3. YueOHO-MeTOoAMYECKOE TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. Mara3unaukoB A. JI. BBegeHue B KBAHTOBYIO MeXaHUKy: yde0. mocobue / A. JL
MarasuHHukoB, B. A. Myxaués. — Tomck: Onb Kontent, 2012. — 112 ¢. MeTtoaguueckue ykasaHus K
MIPAKTUUECKUM 3aHSTUSM U CaMOCTOsITe/IbHOM pabote Ha ctp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmoreke TYCYP - 49 3k3.)

2. Buewnuii dorosddext. N3yuenue 3akoHa CtosieToBa U TipoBepka (opmysbl DWHIITelHa:
MeTtoznueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiuna B. A. - 2009. 11 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/851, cBoboaHbIH.

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

4. Tananckuii B.JI. IIpoBepka COOTHOLLIEHUS] HeOoNpeZe/éHHOCTeN /111 (POTOHOB: PYKOBOJCTBO K
nabopatopHbeIM paboTaM J/isi CTYAEeHTOB Bcex crielaabHocTed / B. JI. Tanadckuii, A. JI. MarasmHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hanuuue B 6ubmuoteke TYCYP - 10 3k3.)

5. TyuHenbHbIN 3¢deKT B BRIPOKIEHHOM p—N — repexozie: PykoBozcTBo K 1abopaTtopHoii paboTe
/ ®emopoB M. B., Jlsumn A. B. - 2009. 12 c. [DOnekTpoHHBIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/852, cBob6oHBII.

12.4. Ba3bl AaHHBIX, TH)OPMAI[HOHHO CMIPABOYHbIE U MOUCKOBbIE CHCTeMbI
1. Bubmuoteka yHHBepcUTeTa
2. http://ru.wikipedia.org - CBobozHast SHUMKIONIeaus «Bukumegusi».
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3. TlouckoBbie cucteMbl Google, Yandex, Rambler u ap.

13. Marepua/ibHO-TeXHHYECKOe ofecrneueHre JUCHHUITHHBI
yueOHbIe TabopaTopHbIe TIOMEIIeHHS;
ayZIUTOPUH C MY/IETUMEUHHBIM 000pYy/10BaHUEM;
JIeMOHCTpALIMOHHbIEe MaTepyaJibl.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B PUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aliuy U3yYeHUs JUCLUILINHbI
be3 pekomeHalu.
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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 2015 roga

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

3auet: 3 cemecCTp

Tomck 2016
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1. BBegenue

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

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

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

(busnyeckre U MaTeMaTUYeCKHe MOZeIu
nprOOPOB, CXeM, YCTPONCTB M YCTaHOBOK
3/IEKTPOHUKU Y HAHO3/IEKTPOHUKH Pa3/IMYHOrOo
(GYHKLMOHAbHOTO HAa3HAuUeHUs], a TaKkKe
VICTI0/1b30BaTh CTaH/japTHbIe POrpaMMHbIe
Cpe/CTBa UX KOMITbIOTePHOTO MO/Ie/TMPOBaHUs

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HokeH 3HaTh (hr3UYeCcKre 0CHOBBI
COBPEMEHHOMY YPOBHIO 3HAaHUM HayUYHYIO MeXaHHUKH, 1eKTpUYeCTBa U MarHeTHU3Ma,
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
[TK-1 CIIOCOOHOCTBIO CTPOUTH MPOCTEHIIINE TEPMOAMHAMUKM, ATOMHOM 1 S€PHOM

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 XapaKTePUCTHKY TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

[Tokasarenu v
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHWH, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
o06s1acTu ucce[0BaHUs TIoBe/IeHNe 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. ;

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

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

Y TIperiofiaBaTesis ; ;

2.2 Kommnerenuus ITK-1
ITK-1: criocoOHOCTBIO CTPOUTD TMPOCTeMIe HU3NUECKHe U MaTeMaTHUeCKUe MOZesI MPHUOOopoB,
CXeM, YCTPOMCTB U YCTAHOBOK 3/7€eKTPOHMKHM UM HAHO3/eKTPOHUKUA Pa3InyHOro (YHKLIMOHATBHOTO
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Ha3HaueHUs,
MO/le/TUPOBaHMUSI.

d TdKXXe MCIIO/JIb30BaTb CTaHAAPTHbBIE TIIPpOrpaMMHbIE CpeCTBa KX KOMIIBIOTEPDHOI'O

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

MaTeMaTHyeCcKOro
MO/Ie/TMPOBaHuUs TPUOOPOB
1 YCTPOMWCTB 3/IeEKTPOHUKHU
CTaHJApTHbIE
MIpOrpaMMHbIe CpeZiCTBa
KOMITBFOTEPHOTO
MO/Ie/TUPOBAHUS

TOM UHCJIe CTaHJapTHbIE
TIPOTPamMMBbI
KOMITbFOTEPHOTO
MO/Ie/TUPOBAHUS

CocraB 3HaThb YmeTb Bnagetb
CopeprkaHue OCHOBHbIE MPUHLIUIIBI BLIOMPATh CPE/ICTBO /11 | HABBIKAMM ITOCTPOEHUS
3TaroB (busmyeckoro u MOCTPOeHUs1 MO/, B MO/IeJy [iJisl pelleHust

KOHKPEeTHOU 3a/jauu

Bupp! 3aHaTHM

* VHTepakTBHbIE
MpaKTUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL1Y;
 [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
paborta;

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

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHsX;
* KoHCriekT

* KoHTposbHas pabora;
* Otyer no
naboparopHoi pabore;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* 3auert;

CaMOIIO/ITOTOBKY; CaMOTIO/ITOTOBKY;
e 3auerT; * 3auer;
@dopMmy/MpoBKa IOKasaTesed M KPUTepUeB OLeHMBAHWS [JaHHOW KOMITeTeHL|MM IIpuBe/leHa B
Tabmmiie 6.
Tabmuja 6 — [Toka3aresu ¥ KpUTepuU OLIeHUBAHKSI KOMITeTEHL[MM Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
OrmuHo * crniocobex

(BbICOKMI YPOBEHB)

* METOJUKY U TEXHUKY
MO/Ie/TUPOBAHUSI TTPOCTHIX
TIprOOPOB U YCTPOKCTB
3/IeKTPOHUKHU; 3HAeT
BO3MO)KHOCTHU
CTaHJAPTHBIX
TIPOTPaMMHBIX CPe/ICTB
JJ1sI TIOCTPOEeHUSs
(busnueckux u
MaTeMaThueCKuX
MOZee;

* apryMeHTHMPOBAaHHO
BBIOMPATh CPECTBO /ISt
TIOCTPOEHHs MOJIe/H B
HeCTaHZapTHOU
CUTYyaLuy;

MpOaHa/TU3UPOBaTh U
OLIEHUTb Pe3yJIbTaThl
paboThI; BlajieeT
HaBbIKaMHU TIOCTPOEHUsI
(bu3nUeCcKux u
MaremMaTuieCKUX
Mozesiei IpubopoB 1
YCTPOMWCTB 3/1eKTPOHUKU;
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Xopouio (6a30BbIi | ¢ BO3MOXKHOCTH * MOJe/IMpPOBaTh * crnocobex
YPOBEHb) CTaH/IaPTHBIX NIpUOOPBI ¥ yCTPOWCTBA C | KOPPEKTHPOBaTh paboty C
TIPOrPaMMHBIX CPeJCTB TIOMOIIIbIO CTAHJAPTHBIX | TIPOTPaMMHBIMU
JJIs1 TIOCTPOEHUST TIPOTPAMMHBIX CPEJICTB; | CpeICTBaMMU IO
Moziesiel; MOCTPOEHUI0 Mojiesieli B
COOTBETCTBUH C
00CTOATEILCTBAMU;
Y,ELOBJIETBOPI/ITEJILH * HEeKOTOphbIe * (C031aBaTh ¢ CrocobeH BBITIOHATH
0 (1IOporoBeIN TporpaMMHBbIe Cpe/iCTBa | TIpPOCTeMIie MO/iesiv B CTaH/IapTHbIE /1eHCTBUS B
YPOBEHb) JI7IsT KOMITBEOTEPHOTO CTaHZAPTHOM 3a/laHHOM TTPOrPaMMHOM
MO/IeTUPOBaHUSI; TIPOrpaMMHOM cpefie; cpefie;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHHs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl ()OPMHUPOBAaHUSI KOMIIeTEHLIMH B TpOLiecCe OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— Teopus bopa. OsiemeHTapHas KBAHTOBas TeOpuUs U3lNyueHUs. UepHoe wu3/yyeHue.
[TpocTpaHCTBeHHOe KBaHTOBaHMe. VIIMIOCTpaly K COOTHOLIEHHIO HeonpeZesneHHOCTel. OfHOMepHbIe
3aJlaui  Ha OThICKAaHWe COOCTBEHHBIX UHCeJ SHEePrud U BOJHOBbIX (yHKIWMA. [IpoxoxgeHue
TIPSIMOYTOJIBHOTO ~ TTOTeHIManbHOrO 0Oapbepa. CoOCTBeHHbIe 3HaueHWsi W COOCTBeHHble (YHKIMA
oreparopa ['aMuUIbTOHAa TaPMOHHUYECKOTO OCLIM/IISITOpAa JHEPreTUUeCcKuil CrieKTp U BOJTHOBbIe (DyHKLUU
yacTulbl B cpepuueckd CUMMETPUYHOM MOTeHLIMaIbHOM siMe HerpsiMoyroyibHOW opMbl. BeposTHOCTB
repexosia B e[WHHWLYY BpeMeHH. V3nyueHue XapaKTepUCTUUeCKUX JIMHeWuaTbIX CIeKTPOB aTroMaMH.
[IBr>KeHVe B KyJIOHOBCKOM I10J1e.

3.2 Tembl 0OIPOCOB Ha 3aHATHUAX

— ®otoapdekt. Dddexkr KommnroHa. Bonubl ge bpoiins. IlpaBuno kBaHToBaHusi bopa —
3ommepdensaa. Atom bopa. CooTHoilleHue HeompeeneHHOCTel. Omeparopbl. CpefHue 3HaueHUs
¢u3nueckux BenMuuH. KoMMyTallMoHHBIe COOTHOIIeHHs. OJHOMepHble 3a3Zldyl Ha OTbICKaHUe
COOCTBEHHBIX UHMCesT SHEPTUU M BOMHOBBIX (QyHKIMH. CKayoK moTeHMana OTpaxeHHe U TIPOXOXK/eHre
BO/IH. beckoHeuHas noteHuyanbHas sima. KoHeuHasi moTeHUyaabHas sima. IMCKpeTHBIM M HENpPepbIBHbIN
CIIeKTPBbI 3HaueHW# SHepruu. Pe3oHaHCHL [IpoxokaeHue MPSMOYTOBHOTO TOTEHI[MAJBHOTO Oapbepa.
KosddurmeHT rpo3payHocTH ToTeHLManbHOro 6apbepa OmpesiesieHre 3HaUeHWM HEPTUU W BOJIHOBBIX
¢yHKUME uyacTULbl B chepuyeckd CHMMETPUYHOM TMOTeHLMaJbHOM siMe ATOM BOZOpoZa W
BOJIOPOZIOTIOI00HBIe aTOMBbI. V3/TyueHre XapaKTepUCTHUeCKUX CIIeKTPOB aTOMHBIMU CUCTEMaMHU.

3.3 TeMbI KOHTPO/IbHBIX PadoT
— 1. DBo3HMKHOBeHMe KBAaHTOBOM MeXaHWKU. /[IBIKeHHWe B TI0/e LIeHTPaJbHOM CHUJIbI
MaremaTnueckuii amnmapar KBaHTOBOM MexaHUKH. OCHOBHbIe TOCTYy/aTbl KBAaHTOBOW MeXaHUKU 2.
CraumonapHoe ypaBHeHue lllpenuHrepa. BpemenHoe ypaBHeHue Illpeaunrepa TyHHenbHbIM 3(@ekT
lapmonnyeckuii ocuunnsarop. 3. Teopusi KBaHTOBbIX mnepexofoB. CnuH. M3nyueHre aTOMHBIMHU
cucteMaMu MoJieKkyiisl.

3.4 Tembl /1a0OpaTOPHBIX PadoT
— Baeurnuit poroaddext. M3yueHue 3akoHa CToneToBa u rpoBepka ¢hopMy/bl DHWHIITeMHa.
— TlpoBepka coOTHOLIeHUsI HeoTpeeIEHHOCTe! A1t (HOTOHOB
— TyHHenbHBIN 3()(peKT B BHIDOXKIEHHOM P-N — Tiepexojie
— WccnemoBaHue crieKTpa aTomMa BoJ[opofa

3.5 3auér
— KoprniyckynsipHo-BoiHOBOM Ayanu3m cBeta. [wrote3a fe Bpoiins. BosHoBasi dyHKIust [ie
bpoiins. Oneparopsl U UX CBOWCTBAa B KBAaHTOBOM MexaHMKe. DH3MUeCKU CMbIC/T BOJHOBOW (PYHKLIWH.
[Toctynatbl kBaHTOBOM MexaHUKU. YpaBHeHUe llIpenunrepa. CraiuoHapHoe ypaBHeHue lllpeaunrepa.
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CootHoulenue HeonpefeneHHocTer. [Ipocredime 3ajaud KBAaHTOBOM MexaHMKWA. YacTula B
TIPSIMOYTO/TbHOM TOTeHL[MaIbHOU siMe ¢ 6e CKOHeUHbIMU CTeHKaMu. [IpoxoyKeHre yacTHLIbl uepe3 bapbep.
TyHHenbHbI 3¢ ¢ekT. KBaHTOBBIM TapMOHUUECKWN OCLW/UIATOP. OJEKTPOH B aToMe BOZOPOJA.
KeanTtoBble umcna. CoOCTBeHHBbIE MOMEHT /1eKTPOHa. MarHUTHbBIA COOCTBEHHBIE MOMEHT.
MHOros/1eKTpoHHbIM atoM. Tabmuiia MeHgeneeBa. IloHATHe O TeopuW TMpe[CTaB/IeHUA. BekTtop
cocrosiHusi. CoBeKTOp COCTOsIHUSA. ['b6epToBo mpocTpaHcTBO. OriepaTop B MaTpUuHOM dopMme.

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHust mporiecca oOyueHHs U pelleHus 3a7au 00y4yeHUsi UCIIOb3YIOTCS CIeAyIoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpejersolide TpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBBIKOB U (W/M) OIbITA [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. BsegeHue B KBaHTOBYIO MeXaHUKY [TekcT] : yue6bHOoe mocobue / A. JI. Mara3uHHUKOB, B. A.
MyxaueB ; MuHucTepcTBO 06pa3oBaHus U Hayku Poccutickoit ®eneparyiv, TOMCKUI rocynapCTBeHHbIN
YHUBEPCUTET CUCTeM yrpaBieHUs W pafrod1eKTpoHuKU (Tomck), dakynbTeT [JUCTAaHLIMOHHOTO
obyuenwust. - Tomck : Db KoHtent, 2012. - 112 c. (Hammuue B 6ubmioteke TYCYP - 49 3k3.)
2. MyxauéB B. A. AtomHas ¢u3srka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuue B 6ubmoreke TYCYP - 39 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. OcHoOBBbI TeopeTuueckol (u3vKu : yueOHUK s By3oB: B 2 1. / U. B. CaBenbeB. - CII6. :
Jlanb, 2005 - T. 2 : KanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuune B oubmioreke TYCYP
- 20 9K3.)

2. Jlanpay JI. II. Teoperuueckasi ¢u3vka : yuebHOe mocobuwe ajs By3oB: B 10 T. — M. :
®usmariut, 2004. — T. 3 : KBantoBass mexaHuka. HepenstuBucrckas teopus / JI. /1. Jlangay, E. M.
Jludmwis ; pen. : JI. I1. TIutaeBckuii. — 5-e u3sf., crepeoturl. — M. : @usmariurt, 2004. — 800 c. (Hanuuve B
oubmioreke TYCYP - 41 3k3.)

3. @eiinmaH P. deliHMaHOBCKHE JIEKIMHU T10 (DU3HMKE : TTOJTHBIN Kypc o01e ¢hu3vku: [Tep. ¢ aHTI.
/ P. ®eitaman, P. JletitoH, M. Caxjac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Brin. 8, 9 : KBaHTOBas
MexaHHKa. 523 c. (Hammuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOrpaMMHOe odecrieueHne

1. Mara3unaukoB A. JI. BBegeHue B KBAHTOBYIO MeXaHUKy: ydeb. mocobue / A. JL
MarasunnukoB, B. A. Myxaués. — Tomck: Onp KoHrtent, 2012. — 112 c. MeTtoguueckre yka3aHUsl K
MIPAKTUUECKUM 3aHSTUSM U CaMOCTOSITe/IbHOM pabote Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanuuue B
oubmioreke TYCYP - 49 3Kk3.)

2. Buemnuii dotosddext. N3yuenue 3akoHa CTosieToBa U TpoBepka (opmysbl DWHIITelHa:
MeTtoznuueckre ykasaHus K jaboparopHoii pabote / ®enopoB M. B., BypgoBuiuna 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 pgocTtyrma:
http://edu.tusur.ru/publications/917, cBoOOAHBIIA.

4. Tananckuii B.JI. TIpoBepka COOTHOILIeHUs] Heorpeie/IEHHOCTel /1711 DOTOHOB: PYKOBOZCTBO K
nabopaTtopHbIM paboTaM Jjis CTYZIeHTOB BCeX crielfuanbHocTed / B. JI. T'amadckuid, A. JI. Mara3uHHHUKOB.
— Tomck: TYCYP, 2005. - 9 c. (Hamuuue B 6ubmuoteke TYCYP - 10 3k3.)

5. TyuHenbHbIN 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()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. BubmuioTeka yHHUBepcUTeTa
2. http://ru.wikipedia.org - CBo6ozHas sHIMKIONe us1 « Bukumeas».
3. Tlouckosble cucteMbl Google, Yandex, Rambler u ap.
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