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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

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

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
KBaHnTOBass MexaHuKa

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

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

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2015 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 30 30 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 3 cemeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. SI1 brikos B. 1.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

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

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

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

2. MecTo pucomiuivHel B cTpyKrype OITIOII
HucuurnvHa «KBaHToBast MexaHuka» (b1.B.0O/].2) oTHocuTcs K 610Ky 1 (BapraTHBHas yacThb).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBJSIOTCSA
cefyrolye JUCHUIIMHBE: MaremaTrika, MeTozbl MareMaThueckou pusmku, dusmka.
[MocnepyromumMy AUCHUATUIMHAME SIBSIIOTCS:: [IprOOpBI KBAaHTOBOM 3/IEKTPOHUKH M (DOTOHUMKH,
Pu3rKa KOHJeHCUPOBAHHOIO COCTOSTHUS.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha ()OpMUPOBaHKE CJIeyHOIAX KOMITEeTeHL[1ii:

— OIIK-1 cnocobHOCTBIO MPe/ICTaB/ATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX TOJIOKEHUM, 3aKOHOB U METO/IOB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

— TIK-1 crmiocoGHOCTBIO K aHa/IM3Y TTOCTAB/IEHHOM 3a/laud UCC/Ie/[0OBaHUH B 00/1aCT (DOTOHUKU U
ONTOUH(OPMATHKH;

B pesysnbraTe M3yueHUs JUCLIMIUIAHBI CTYJEHT JOJKEH:

— 3HaTh (pU3MYeCKre OCHOBBI MEXaHWKH, 37IeKTPUYeCTBa U MarHeTu3Ma, (DM3UKH KomebOaHuil 1
BOJIH, KBAHTOBON (DM3UKH, 37€KTPOAUHAMUKM, CTaTUCTUUeCKOW (DM3UKW M TepMOJWHAMHKH, aTOMHON U
saepHOl (pU3MKY; (yHAaMeHTa/bHble TIOHSATHS, 3aKOHbl M TEOPUM K/IaCCUUeCKOW W COBPeMEeHHOU
(76371478

— yMeThb TMPUMEHSTh MeTOAbl MaTeMaTMuecKOTO0 aHaivW3a U MOJeTUpOBaHus; TIPUMEHSThb
MaTeMaTHUeCKue MeTOAbl, (U3NYecKWe 3aKOHbl W BbIUWC/AUTE/NBbHYH0 TEXHUKY [JI1 pelleHusi
MPAKTUUeCKUX 3ajlau; WKCII0/Ib30BaTh BO3MOXKHOCTU BBIUYMC/IUTEILHONM TEXHUKA U TPOTrPAaMMHOIO
obecrieyeHus;

— BJajieTb MeTOJaMU MaTreMaTUueCKOro OIWCaHusl (U3NYecKUX SIBJIEHW U TIPOLeCCOB,
OTIpe/Ie/ISTIOIINX MPUHLIUITBI PAOOTHI PA3/IMUHBIX TEXHUUECKHUX YCTPOWCTB .

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBiseT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl

3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuym 20 20
[IpakTryeckue 3aHATUSA 18 18
JlabopaTtopHbie 3aHATHUS 16 16
W3 HUX B UHTepaKTUBHOU (opme 30 30
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CamocTosiTenibHast paboTa (Bcero) 54 54
[ToaroToBKa K KOHTPOJILHBIM paboTam 10 10
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 16 16
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 10 10
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 18 18
Bcero (6e3 3k3ameHa) 108 108
OO0111as1 TPY0EMKOCTh Yac 108 108
3auetHble Equnuiel TpysoeMkocTu 3.0 3.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM MPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI M BUZBI 3aHATUN

= |z | 5
s 8 | 8 .
T < =
) 2, 5 22 z 5
= ) Q o 9 = =
5 = 2 i 23 >3
Ne HasBanus pa3zenoB JUCLIUIIIMHBL & 5 =3 5 o O &£
= 2 2 = g0 =
= ) S 9 9 e g
2 g g | B¢ & =
9] O o
=¥ lc:,‘U CEU
= O
1 |Bo3HMKHOBeHME KBAHTOBOM MeXaHUKH. 4 4 4 12 24 | OIIK-1, ITK-1
MaremMaTuueckuii anmnapar KBaHTOBOM
MeXaHUKU
2 | DyieMeHTbI TeOPUH Tpe/iCTaBIeHU. 2 2 0 6 10 | OIIK-1, [TIK-1
MartpuuHas popmMa KBaHTOBOM
MeXaHUKHU.
3 | OCHOBHbIe TIOCTY/IaTbl KBAHTOBOM 4 4 4 12 24 | OIIK-1, TTIK-1
MeXaHUKH; CTallMOHapHOe YpaBHEHUe
[IIpeauHrepa; BpeMeHHOe ypaBHeHUe
[IpeauHrepa
4 | TyHHenbHbIN 3 QeKT; rapMOHUUe CKUI 4 4 4 12 24 | OIIK-1, [IK-1
OCLI/UIATOP
5 |Artom BO#OpOAa; CIIMH 6 4 4 12 26 | OIIK-1, IIK-1
Utoro 20 18 16 54 108
5.2. Copep)xaHue pa3/e/ioB JUCLHUILUIMHBI (10 JIEKIUAM)
Copep>kaHuye pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
v\ SR~
i 2 2
= g =
Ha3sauust pasenios CopeprkaHve pasziesioB JUCLIAIIIMHBI 110 = ? %
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
3 cemecCTp
1 Bo3HMKHOBEHME KBAaHTOBOM KoprnycKynspHO-BOTHOBOU Jiyaiusm 4 OIIK-1,
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MarauTHbIi COOCTBeHHBIN
MOMeHT.MHOT03/1eKTPOHHbIN aTOM.
Tabmuia Menzeneesa.

HToro 6

MeXxaHUKW. MaTemaTtuueckuii anmapar |cBeTa. ['unoresa fie bpoiinisa. BonHoBas IMK-1
KBaHTOBOW MeXaHUKU dyskius ne bpoiinsi. OnepaTtopbl U UX
CBOICTBA B KBAHTOBOW MeXaHHKe.
Nroro 4
2 DjileMeHThI TeOpUHM IpeficTaBleHul. |[loHsATHe 0 TeOpuM NpesCcTaBIeHU. OIIK-1,
MatpuuHast popma KBaHTOBOM Bexkrtop cocTosiHust. COBEKTOP COCTOSIHUSA. [TK-1
MeXaHUKU. I'mnsbepToBo mpocTpaHcTBo. OmepaTop
BMaTpu4Hoi (opme.
Ntoro
3 OcHOBHbIE TIOCTY/IaThl KBAHTOBOM | PU3MUECKUI CMBIC/T BOJTHOBOM (DYHKLIMH. 4 OIIK-1,
MeXaHUKU; CTallMOHapHOe ypaBHeHUe |[locTynaTbl KBAHTOBOM MeXaHUKHU. [TK-1
[IpenvHrepa; BpemeHHOe ypaBHeHUe | YpaBHeHue llIpeaunrepa. CtanioHapHoe
[Ipenunrepa ypaBHeHue lllpenunrepa. CooTHOIIEHVE
Heorpe/ie/IeHHOCTeH.
Nroro
4 TyHHenbHbIN 3P deKT; [Tpocretiinive 3ajaur KBAHTOBOM OIIK-1,
rapMOHHYeCKUM OCLIULISITOP MexaHUKU. YacTuiia B MPsSIMOYTO/TbHOM [TK-1
TOTEHIIUATbHOM siMe ¢ 6@ CKOHEeUHBIMHU
cTteHKaMu. [IpoxoxkeHre 4acTULbI yepes
6apbep. TyHHenbHBINA 3 deKT.
KBaHTOBBIN rapMOHUUE CKUU OCLIUIJIITOP
Ntoro 4
5 ATtoM BOZOpOZA; CIUH DJIEKTPOH B aToMe BoZopoa. KBaHTOBbIe OIIK-1,
yrcna. CoOCTBEeHHBIN MOMEHT 3/IeKTPOHa. [TK-1

Wtoro 3a cemecTp

20

5.3. Pazensl AMCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (PeAbIAYIMMHI)

U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL 1 MEXIUCHUIVIMHAPHBIE CBA3U C O6eCHqu/IBaI-OLL[I/IMI/I (Hpe,qu'E[YH_II/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genb! AUCLUATITMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLATIIMHBIL, /151 KOTOPbIX
Heo0X0IUMO H3yueHHe 00eCTIeurBatOIUX U

Ne HavmeHOBaHUe IMCLMIITMH obecreurBaeMbIX JUCLIUIIIAH

1 2 3 4 5

[IpenecTByroLIKE JUCLUATITUHBI
1 |Maremaruvka + + + + +
2 | Metojpbl MaTemMaTHueCcKor HU3MKH + + + +
3 | ®dusuka + + + +
[Tocnepyroume AUCLIUIIIMHEI
1 |TIpubopbl KBAHTOBOM 3/IEKTPOHUKH U N + +
(hoToHUKMU

2 | ®usMKa KOHJEHCMPOBAaHHOIO COCTOSIHUS + + +
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLIUIIVHEI

Bubl 3aHaTHM
x = =
= = S)
= = g ©
= = 3]
= T T a,
= &, g
qm) ~ on o Eé‘
7] L s
= =1 = = 5 @®opMbl KOHTPOJISI
= = 2 z 5
= < 7] =3 =
S = o = &
N2 = S S
= (=% =
X =) o
© O o
=) = 5
= S
OIIK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Otuet 110 1abopaTopHOi
pabote, Onpoc Ha 3aHSATHSIX
IK-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMornogroToBky,
Ortuet 1o sabopaTopHOi
pabote, Onpoc Ha 3aHATHSIX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yYeHNs
TexHO/MIOTUM MHTEepPAKTUBHOTO OOyueHWs] TPU pa3HbIX (OopMax 3aHATUM B uvacaxX IpUBeJeHbl B

Tabne 6.1
Tabmuua 6.1 — TexHO/IOTMM UHTEPAaKTMBHOTO 00yUeHHsl MPY Pa3HbIX (popMax 3aHsATHH B yacax
NuTepakt
VIHTepaKTHBHBIE VIHTepaKTHBHbIE
MeTtozabl VBHbIE Bcero
TIPAaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
NeKLn
[IpesenTaruu c 10 10
HCTI0/Ib30BaHUEM
C/Iai10B ¢ 00CyKeHreM
PellieHne cuTyaljuoOHHBIX 4 4
3aza4
Pabota B KoMaHJe 6 10 16
Wtoro 10 10 10 30
7. JTaGopaTopHbINA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue j1abopaTOpHBIX paboT
. <]
£ z =
s = 0
= £ 5
= o =
Ha3BaHus pa3zesnoB Cogep>kaHue 1abopaTopHbIX paboT 2 Sl
: | EE
= 3
= S}
3 cemecTp
1 Bo3HUKHOBeHHe KBaHTOBOM Bremnuii poroaddekt. M3yueHre 3aKoHa 4 IMK-1
MexaHUKU. MaremaTnyeckui arimapat | CToseToBa v IpoBepKa (hOpMYJIbI
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KBAHTOBOM MeXaHUKU

OUHILITeNHA.

Nroro
3 OCHOBHBI€ TIOCTY/aThl KBAHTOBOM | [IpoBepka COOTHOLIEHUSs [TIK-1
MeXaHWKH; CTallMOHApHOe ypaBHeHWe |HeonpeJenéHHOCTel /s (DOTOHOB
[lIpenvHrepa; BpeMeHHOe ypaBHeHUe ViToro 4
[IpesuHrepa
4 TyHHenbHbIN 3P QEKT; TyHHenbHbIN 3()QeKT B BLIDOXKAEHHOM P- 4 IK-1
rapMOHHYeCKUM OCLIULISTOP n — nepexofe
Nroro
5 AToM BOZOpOZA; CIIUH WccnenoBanue criekTpa atoma BoZopoJa OIIK-1,
HWToro 4 TK-1
Wtoro 3a cemecTp 16
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKHUX paboT
) g =
B L
S = =
Z 5 &
Haspanwust paszenos CopeprkaHue TpaKTUYeCKUX 3aHATHN GES = = GE
=
= o=
2 o' O
= S}
3 cemecTp
1 Bo3HMKHOBeHME KBAaHTOBOM TennoBoe n3nyuyenve. ®oro3¢dexr. 4 OIIK-1,
MexaHUKU. MaTtemaTuueckuii anmapar | BonHa ge Bpotins IK-1
KBaHTOBOW MeXaHUKU Vtoro 4
2 DneMeHTBI TeOpUH TNpeAcTaBieHU. | BekTop cocTosinvs. COBEKTOP COCTOSIHUS. OIIK-1,
MarpuuHas opmMa KBaHTOBOU MatpruHas opma onepaTopoB. [1K-1
MEeXaHUKU. Vitoro
3 OcHoBHbIe TIOCTy/aThl KBaHTOBOM | CBolicTBa onepatopoB. Jdudpakiiys 4 OIIK-1,
MeXaHWKH; CTalluOHapHOe YpaBHeHMe |3/IeKTPOHa. [TK-1
[lIpenvHrepa; BpeMeHHOe ypaBHeHUe VToro 4
[IIpepunrepa
4 TyHHenbHbIN 3QQEKT; Yactuiia B sime. [Tpoxosk/jeHre YaCTHUIbI 4 OIlK-1,
rapMOHMYEeCKUU OCLUTIATOP yepe3 Oapbep. TyHHeIbHBIN 3D eKT. ITK-1
KBaHTOBBINM rapMOHUYE CKUH OCLUITOP
Ntoro
5 Atom BOZOpOZa; CIIMH Atom Bogopoga. KBaHTOBbIE uncIia. OIIK-1,
CnuH. IMK-1
Nroro 4
Wtoro 3a cemecTp 18

9

Tabmumie 9.1.

. CamocTosTeibHas1 pabora
Buzipl camocTosTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B
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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».

CornacoeaHa Ha noprane Ne 3998 10




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 (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM 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

3aa4ur I/ICCJIE,ZLOBEIHI/If/i B 00sacTu (bOTOHI/IKI/I u

ONTOMH(OPMaTUKH

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
< TepMOJIMHAMUKH, aTOMHOU U SiZIePHOM
[IK-1 CTII0COOHOCTBIO K aHa/IM3Y MOCTaB/IeHHON €pMOZHHA » dTOMHO ACPHO

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

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

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

MOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6agaeT Arara3oHOM BepeTt 0TBeTCTBEHHOCTH 3a

3aBepllieHue 3a/lau B
WCCJIe/IOBAHUH,
TIPHUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

CornacoeaHa Ha noprtane Ne 3998

13



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 ; ;

ONTOMH(OPMAaTHKH.

2.2 Kommnerenuus ITK-1
[TK-1: criocoOHOCTBIO K aHAMM3y TOCTaB/I€HHOW 3aJjaud UCCAeJOBaHUM B 00/1IacTH (POTOHUKU U
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

OCHOBBI KBAHTOBOU
MeXaHUKH, TeOpUr
KoJIe0aHuH,
CTaTUCTUYeCKOU (PU3UKU U
TepPMOJIMHAMUKU, aTOMHOM
U siiepHOU (PU3UKU MpU
(u3nueckoM 1
MareMaTH4eCcKoM aHa/nu3e
3ajau B 006/1acTH
(hoTOHUKMU U
OINTOMH(OPMATUKH

¢bu3nueckue 3aKOHbI U
BBIUNC/IUTE/IEHYHO
TEXHUKY /ISl PeIIeHUs]
MIPaKTHYeCKUX 3a7iau
(hOTOHUKY U
onTorMH(OPMaTUKH

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue (dbyH1aMeHTalbHbIe TPUMEHSTh MeToAaMu
3TaroB TIOHSTUS U (PU3NUeCcKue MaTeMaTuueCcKre MeTO/bl, | MaTeMaTHh4yeCKOro

ornuvcaHus (pr3nyecKux
KBaHTOBBIX SIBIEHU U
TIPOLIeCCOB,
OTIpeleISTIOLIX
TIPUHLIUITBI pabOTHI
YCTPOMCTB (POTOHUKH U
onTorH(GOpPMaTHUKU

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

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii paboTe;

* Onpoc Ha 3aHATHsX;
* KoHCriekT

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* 3auert;

CaMOMOATOTOBKY; CaMOIMOATOTOBKY;
e 3auerT; * 3auer;
dopMmy/MpoBKa IOKasaTeseld W KpUTepUeB OLeHMBAHWS [aHHOW KOMITeTeHL|MM IIpUBe/leHa B
Tabmmie 6.
Tabmurja 6 — [Toka3aresiu v KpUTepUU OLIeHUBAHKSI KOMITeTEHL[MM Ha dTarax
CocraB 3HaThb YMmeTb Bnagets
OtmyHO * (dyHgaMeHTaIbHbIe * cB0OOAHO U

(BBICOKMI YPOBEHB)

MOHATUS U pr3UYecKue
OCHOBBI KBAaHTOBOM
MeXaHWKH, TeOpUr
Kos1ebaHui,
CTaTUCTUYeCKOU (pr3UKU
Y TePMOJIMHAMUKH,
aTOMHOH U SiIepHOU
(bu3uKM npy HU3nyeCcKom

apryMeHTUPOBaHHO
aHaIM3UpyeT
bu3nueckre 3aKOHbI U
BbIOMpaeT
MaTeMaTH4yeCKHe MeTO/IbI
Y BBIUHCJTUTE/TbHYIO
TeXHUKY JJIs1 PeIeHust
TIPaKTUYeCKHX 3a/a4

* TBOpYECKHU
aHa/m3upyeT
(busmyeckue 3aKOHbI U
MaTeMaTHuueCcKue MeTO/[bI
WX BbIp@XXeHUs; BIazieeT
HaBbIKAMHU TIOCTPOEHUSI
[IIMPOKOTO KpyTa
(bu3nUeCcKux u
MareMaTH4eCcKHX 3a/iau
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Y MaTeMaThueCKOM
aHasM3e 3a7iau B 00/1acTH
(hOTOHUKU U
OMTOUH(OPMATHKU;

(hOTOHUKU U
ONMTOUH(OPMATHKH ;

(hbOTOHUKHU U
ONTOUH(OPMATHKU;

Xoportio (6a30BbIit
YPOBEHD)

* IIMPOKUH KpPyT
TIOHSITUM KBaHTOBOM
MeXaHHKHU, TeEOPUU
KoJIe0aHuH,
CTaTUCTUUeCKOU (PU3UKU
Y TepMOJVUHAMUKH,
aTOMHOM U sifiepHOM
¢u3vky nipy ¢pu3YeCcKkoM

* aHa/M3UpyeT LIMPOKUM
KpyT (pr3nuecKux
3aKOHOB KBAaHTOBOM
MeXaHWKH, BbIOUpaeT
MareMaTH4eCcKre MeTO/IbI
Y BBIUMC/TUTETHHYIO
TeXHUKY [JIs1 PelleHust
MpaKTUUeCKUX 3ajJjau

* aHa/IMU3UpPYyeT
(r3nueckue 3aKOHbBI U
MaTeMaThyeCKUe MeTO/IbI
WX BbID@)XEHUS; B/IaZieeT
HaBbIKaMU TIOCTPOEHUST
TUMOBBIX (U3UUECKUX U
MaTeMaTU4yeCKHUX 3aJau
(hoToHUKY U

Y MaTeMaThueCKOM ONTOMH(GOPMATHKY;
aHasM3e 3azau B 00/1acTH
(hOTOHUKH U

ONTOMH(OPMAaTHKY;

(hOTOHUKU U
ONTOMH(OPMaTUKH;

YAOBJIETBOPI/ITEIIBH ¢ PpacripoCTpaHeHHEIe ¢ aHa/Iu3upyer y3KHﬁ ¢ 1104 H86J'II-0,ILEHI/I€M

0 (1oporoBbIv TIOHSTHS KBAHTOBOK KpyT (hu3rueckux aHa/TU3UpyeT
YPOBEHD) MeXaHWKH, TEOPUU 3aKOHOB KBAaHTOBOM (bu3rUecKure 3aKOHbI U
Ko1e0aHuid, MeXaHWKH, BEIOUpaeT MaTreMaTuuecKue

CTaTUCTUUeCKON (PU3UKU
Y TepMOJVUHAMUKH,
aTOMHOM U sifiepHOM

MdaTeMaTH4dYeCKue MeTOAbI
" BBIYHUC/TUTE/IBHYIO
TEXHUKY [JId pelleHruA

BbIDa>K€HUS; B/laJieeT
HaBBIKAMU DeIIeHHs
THUIIOBBIX (bI/I3I/I‘-IECKI/IX %1

(U3MKY; 3HAeT MeTO/IbI NPaKTUYeCKHUX 3a7au MaremaTruyeCKUxX
MaTreMaTh4yeCcKoro (OTOHUKY U ypaBHeHUM (POTOHUKU U
aHasM3a 3aziad B 00/1aCcTH | ONTOMH(OPMATHKY; ONTOMH(OPMAaTHKY;
(hOTOHUKU U

ONTOMH(OPMAaTHKY;

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3alldu BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /ISl OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJIH) OIIbITa
JesiTe/IbHOCTH, XapaKTepU3yIOIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOLiecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIIOATOTOBKY

— Teopusa bopa. OiiemeHTapHass KBAaHTOBas TeOpUs U3/lyueHUs. UepHOoe WU3J/lyuyeHHe.
[TpocTpaHCTBeHHOe KBaHTOBaHWe. VIOCTpaliiyd K COOTHOIIEHUIO HeorpeZesneHHOCTel. OpHOMepHbIe
3a/laul  HAa OThICKAaHWe COOCTBEHHBIX UMCEJ SHEPrUM W BOJHOBBIX (yHKIWMA. [IpoxoxaeHue
TIPSIMOYTO/IBHOTO ~ TIOTeHIManbHOTO Oapeepa. CoOCTBeHHbIe 3HaUeHUSI U COOCTBeHHbIe (QYHKIUU
oriepatopa ['aMubTOHAa rapMOHUUECKOTO OCLIM/UIITOPa DHEepPreTUueCKrii CreKTp KM BOJHOBbIE (PYHKLIMU
yacTullpl B chepuuyecKd CUMMeTPUUYHOW TOTeHLIMa/IbHON siMe HeNpsMOYTro/ibHOM (popmbl. BeposiTHOCTD
repexojia B eAWHULY BpeMeHU. M3nyueHue XapaKTepUCTUUECKUX JIMHeWuaTbIX CIeKTPOB aToMaMH.
[IBm>keHWe B KyJIOHOBCKOM TIOJTE.

3.2 TeMBbI 0NIPOCOB Ha 3aHATHAX

— @otosddext. Ipdexkr KomnroHa. Bonnel ge bpoiing. IlpaBuno kBaHToBaHus bopa —
3ommepdenbga. Atom bopa. CoorHolieHwe HeoripefiesieHHOCTel. Ormeparopbl. CpefHue 3HaueHUs
¢usnueckux BenuuuH. KomMyTaloHHble coOTHOLIeHWs. OJHOMepHble 3a/aud Ha OTbICKaHUe
COOCTBEHHBIX UMCe/l SHEPrUur M BOSHOBBLIX (yHKUMH. CKauok moTteHUMana OTpakeHUe W TIPOXOXKJeHUe
BOJIH. beckoHeuHasi moTeHuanbHas siMa. KoHeuHast moTeHLManbHast siMa. JJMCKpPeTHBI U HerpepbIBHbIN
CMeKTpbl 3HaueHWN 3Hepruu. Pe3oHaHchbl. [TpoxokjeHHe TIPSMOYTOIBHOTO TOTeHIMaabHOro Oapbepa.
KosddurpeHT mpo3pauHoCTH MoTeHIManbHOTO O6apbepa OripesienieHre 3HAUeHWI SHEPTUH M BOTHOBBIX
(GyHKIMI  yacTuLbl B CepuyecKM CUMMETPUYHOM TIOTeHLMalbHOM siMe AToM Bojopoza U
BOZIOPO0MOA00HBIE aTOMBI. M3myueHre XapaKTepUCTHUECKHX CITIeKTPOB aTOMHBIMH CUCTEMaMH.
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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 CHCTeM YIIpaBleHuss U pafuosaeKTpoHuku (Tomck), PakynbreT AMCTAHLMOHHOTO
obyuenus. - Tomck : Ok Konrent, 2012. - 112 c. (Hamune B 6ubmoreke TYCYP - 49 3k3.)
2. MyxauéB B. A. AtomHas ¢u3smka: yueb. mocobue / B. A. Myxaués. — Tomck: TML] 10, 2007.
— 116 c. (Hamuuwne B 6ubmoreke TYCYP - 39 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. OcHOBBI TeopeTHUeCKOW ¢u3MKK : yueOHUK 71 By3oB: B 2 1. / Y. B. CaBenbes. - CIIb. :
Jlanb, 2005 - T. 2 : KBanToBast MexaHuka. - CII6. : Jlanb, 2005. — 430 c. (Hanuuue B 6ubmioreke TYCYP
- 20 7K3.)

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

3. ®@eiinman P. ®eltHMaHOBCKUE JIEKI[UH 110 (HH3UKe : TIOMHBIN Kypc obireit ¢pusuku: [1ep. ¢ aHIIIL
/ P. ®eiiaman, P. JlelitoHn, M. Csnac. — 3-e usg., ucnp. — M. : YPCC, 2004. — Beim. 8, 9 : KBaHTOBas
MexaHuKa. 523 c. (Hammuue B 6ubmioteke TYCYP - 20 3k3.)

4.3. YueOHO-MeToANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne
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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