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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Marepuasnsbl 371eKTPOHHON TeXHHUKHU

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
[Tpoduns: KBaHTOBasi ¥ oNITHYECKAs 3/IeKTPOHHKA

dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 44 44 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4 4 3.E

OK3aMeH: 3 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 73 or« 8 » 9 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,

paccMOTpeHa U YTBep K/ieHa Ha 3ace/laHuu KadeAphl «___ » 20__, nportokos Ne
Pa3paboTunku:
norieHT Kadeapa ®O butnep JI. P.

3aBepytomuii obecreunBarolei Kag.
(O1C) TposH II. E.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0ATOTOBKH (CreLaTbHOCTH).

Hekan ®IOT BoponuH A. 1.
3aBezyroluii rpodunupytoiei Kad.

oIl ITanpgapos C. M.
3aBe/lyIOLLUI BbITyCKarollei Kad.

oIl [Tanpapos C. M.
OKCIIepThI:

ripeZicefiaTeslb MeTOAUYeCKOM
komuccuu dakynsrera JT kadeapa
O] Yucroenosa U. A.

ripeficejiaTe/lb METOIMUECKOM
komuccuu Kagezpsl JI1 kadenpa 11 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llens mipenojaBaHusi AUCLIMIUVIMHBI - ()OPDMUPOBaHWEe 3HAHWM, TTO3BOJISIFOL[UX OPHEHTHPOBATHCS B
COBPEMEHHOM TPOU3BO/ICTBE 3EKTPOHHBIX TMPUOOPOB TIPHM BBIOOPE COOTBETCTBYIOIIMX MaTepHaJIOB,
aHa/iu3e UX CBOMCTB.

1.2. 3agauM JUCIHUILIMHBI
—  ®opmupoBaHue NpeACcTaBAeHUH 0 TIPOLieCCax U sIBIEHUsIX, MPOUCXOAALLIMX B Mareprasnax mog,
JleMICTBUEM 3/1eKTPOMAarHUTHOTO T10/1s, TEMIIepaTyphl U APYTHUX BHELLIHUX BO3JeNCTBUM; ;
—  pa3BUTHe YMeHUs aHa/IM3UPOBaTh U CUCTeMaTU3MPOBaTh HAYUHO-TeXHWUYECKYH0 UH(POPMALHIO,
BbIOMpAaTh Marepuasbl /s 3MeKTPOHHBIX KOMIIOHEHTOB TIPU WCIIO/Ib30BaHWKM WX B 37€KTPOHHOMU
arraparype.;

b

2. Mecto puciMiuidHbl B cTpyKType OITIOII
HOucuunivHa «Marepuanbl  371eKTpoHHOW TexHukw» (b1, ducuurnvssl  (Mogymu)) Bl1.
Oucuuruivzel (MOAyM) pogeCCUOHATBHOTO LIMK/Ia 00s13aTe/IbHBIX JUCLIATIIVH.
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ceayroLye JUCHUIIUHGbL: VTHpopMaljoHHble TexHonoruu, MaremaTtuka, ®usuka.
[MocnenyOmUMHU AUCLUTUTMHAMU SIBJISTFOTCS: TBepAOTe/ibHbIe TTPUOOPBI U yCTpoicTBa, Pusrka
KOH/IeHCUPOBAaHHOIO COCTOSIHUS, DJIeMEHTBI 3/IeKTPOHHOM TEXHUKHU.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

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

—  OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYILHOCTh Mpo0sieM, BO3HUKAIOIIUX
B x0Jie NpodeCcCHOHaNbHOMN JleATeNbHOCTH, TIPUB/EKaTh /sl UX pelleHHsi COOTBETCTBYIOLIMM (PU3MKO-
MaTeMaTH4eCKHui arrapar;

— OIIK-7 criocoOHOCTBIO YUMTBHIBATH COBPEMEHHBIE TEHEHI[UH pa3BUTHS 3/I€KTPOHUKH,
W3MEpUTeTbHOM W BBIUYMCIUTENbHOM  TEeXHUKHM, WHGOPMAlMOHHBIX  TEXHOJIOTMM B CBOeM
npodeCCUOHA/IBHOU JleTelbHOCTH;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHbIE KJIACChl MarepyasoB 3/1eKTPOHHOM TeXHUKH, (U3UYeCcKUe sBJIeHUS U
NIPOL[eCChI, TNPOTEeKarolje B HUX; OCHOBHbIE 3JIeKTPUUECKHe, MarHUTHble M MeXaHW4eCKue CBOMCTBA
MarepuasioB; Ha3HaueHUe, KOHCTPYKTHMBHble OCOOEHHOCTM U TEXHOJIOTMIO TPOM3BO/CTBA MACCHMBHBIX
3/IeMEHTOB 1eKTPOHHOM TEXHUKW; COBPEMEHHbIe TeHZIeHIINU Pa3BUTHUS 3/IeKTPOHUKH.

— yMmethb paborarb ¢ MH(OPMALMOHHO-CIIPABOYHbIMUA U TTOMCKOBBIMU CHUCTEMaMH [jisl TTOMCKa
MHpOpPMalL[UM 10 MaTepuasaM 35/eKTPOHHOM TeXHUKM M HX CBOMCTBaM; NPOU3BOAUTL pPacyeThl
rapaMeTpOB 3/1eMEHTOB 3/IeKTPOHHOM TEXHUKHU C yU4eTOM CBOMCTB MaTepHasioB; pellaTb HeCTaH/apTHbIE
3a/jauyl 110 NTOUCKY Y PYMEHEeHUI0 MaTeprasioB ZIJI 3/IeMeHTOB U YCTPOUCTB 1eKTPOHHOM TEXHUKU.

— BJAJeTh HaBbIKAMU H3MepeHUs U KOHTPO/IS IlapamMeTpoB MarepuasioB; OCHOBHBIMU
npyuemMamMu 00paboTKU U Mpe/icTaBlIeHUs SKCIIePUMeHTaIbHbIX JaHHbIX.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO61ijast TPYZ[0€MKOCTh JUCLUITMHBI COCTaB/IsieT 4 3aueTHBIX eMHULIbI U ITPe/ICTaBIeHa B Tab/vLie

flfﬁénnua 4.1 — TpynoeMKOCTb AUCLIUILIAHBI

Ne Bugpl yueOHOM fieaTeTIbHOCTH 3 cemecCTp Bcero E nyHu1ib
1 Jlekiyun 20 20 4yacoB
2 IIpakTHUueckue 3aHATUS 18 18 4acoB

3 JlabopaTtopHbie 3aHATHS 16 16 yacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB

5 W3 HUX B MHTepaKTUBHOU (popme 44 44 YyacoB
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6 CamocTosiTesibHast paboTa 54 54 yacoB
7 | Bcero (6e3 3k3aMeHa) 108 108 YyacoB
8 ITogroroBka u czjada sK3aMeHa 36 36 4acoB
9 OO0111ast TPyZI0EMKOCTh 144 144 4yacoB
4 4 3.E

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN

=z | &
58 |8
s | & = 8% Et
= w o o g ==
= s = = G = T
Ne Ha3BaHus pa3zenoB AUCLUTUIMHBI =l % = 5 g ) =1 %
= £ E | 5 |gp EE
c | 5 E =8| §¢&
5, =} =
=¥ lr::cs CEU
= O
1 | CBepXmnpoBOJHUKH U KPUOTIPOBOLHUKU 2 0 0 4 6 OIIK-2,
OIIK-7
2 | JusnekTpuku 6 6 8 18 38 OIIK-2,
OIIK-7
3 |MarHuTHble MaTepuasbl 4 2 4 10 20 OIIK-2,
OIIK-7
4 | CTpoeHMe U CBOWCTBAa MaTepraaioB 2 2 0 4 8 OI1K-2,
OIIK-7
5 |IIpoBogHUKOBBIe MaTepuasbl 4 4 4 11 23 OIIK-2,
OIIK-7
6 |IlaccuBHBIe 3/1eMEHTHI 3/IEKTPOHHOU 2 4 0 7 13 OIlK-2,
TeXHUKU OIIK-7
Utoro 20 18 16 54 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
CopeprkaHue pa3/iesioB UCLUIIIVH (T10 JIeKLMSIM) TIpHUBeJieHo B Tabsurie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
A &=
<]
Ne HaspaHus pasienos CopepkaHue paszenoB JUCLUIIIMHEI = J 28
T10 JIEKLIUSIM S s 2
S8 2 S
o' o
= & =
3 cemecCTp
1 |Crpoenue u cBoiicTBa MarepuanoB | (OCHOBHbIe CBe[ileHUsI O MaTeprasax 2 OIIK-7
3JIEKTPOHHOU U MUKPO3/IEKTPOHHOU
TeXHUKU. PyHKIIMOHabHbIE U
TeXHOJIOTUYeCKUe CBOUCTBA. Posb
MaTepurasioB B Pa3BUTHU 3/1IEMEHTHON
0a3bl.
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2 |IIpoBOAHUKOBBIE MaTepUabl OnekTpuyecKue CBOMCTBA MeTa/lJIOB U 4 OI1IK-2,
cr1aBoB. DyHKLIMKU MeTaslIoB B OIIK-7
3JIEKTPOTEXHUKE, PaJju03/IeKTPOHUKE U
MHKpPO3JieKTpoHuKe. Knaccudukariysi
MPOBOJHUKOBBIX MaTepUasoB.
CBoIiiCTBa, COCTaB, MPUMEHEHUeE.

3 | CBepXIpOBOAHUKH U fByieHne CBepXIIPOBOJUMOCTH. 2 OI1K-2,
KPUOIIPOBOJHUKHU Kpurnueckue napamerpsl. O630p OIIK-7

CBepPXIIPOBOJHUKOBBIX MaTepUasos.
O6nactu
npuMeHeHus1. KpuonpoBogHUKY.
IIpumeHeHue.

4 | v3neKTpyuKu [Tonspu3anus AU3/1eKTPUKOB. 6 OIIK-2,
[TapamMeTpbl AU3/IEKTPUKOB C OIIK-7

pa3/IMUHBIMU MeXaHU3MaMU
nosisspusanuu. [Ipupoga
3JIeKTPOIPOBOJHOCTH IUIEKTPUKOB.
TemmnepaTypHast 3aBUCUMOCTb
snekTpornpoBogHOCTH.[Tpoboii
[IM3/IeKTPUKOB. I3neKTpryeckre
norepu. [lusnekrpuueckue
TO/TMMepHbIe MaTepuasibl: 0COOEHHOCTU
CTPOEHUS U CBOMCTBA.

Heopranuueckue Ju3/1€KTPUKH.
Knaccudukanms, coctas, CTpOeHHe,
CBOWCTBAa ¥ PYMEHEeHHUe.

5 |MarHuTHble MaTepua’bl Knaccudukaijysi BelecTs 1o 4 OIIK-2,
MarHMTHBIM CBOMCTBaM. MarHuTHbIe, OIIK-7
3JIeKTpUYeCKUe U MeXaHuuyeCcKue
CBOMUCTBa (peppo U (pepprUMarHeTHKOB.
MarnuTHsle rotepy. MarHuTHele
Marepuaribl CreLuaabHOro
Ha3HaueHHs1.0630p MarHUTOMSTKUX
MarHuUTOTBep/bIX MaTepUasioB, UX
CBOMCTB ¥ 00/1aCTH TIPUMEHEHHSI.

6 |IlaccuBHBIe 3/1leMeHThI 371IeKTPOHHOM | [TaccHBHBIe 3/1eMeHTbI 3/IeKTPOHHOM 2 OI1IK-2
TeXHUKU TeXHUKHU. TpeOoBaHUs K MaTepUasiaM.
Knaccudukaiysi 51eMeHTOB, OCHOBHbIE
rapameTpbl, MapKHUpOBKa.

Htoro 20

5.3. Pazfenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYMMHI)
U obecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MeXXAUCLUTUIMHAPHBIE CBS3U C 00ecrieurBaroliuMu (TIpeIbIAYILUMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsuia 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITMHADHbIE CBSI3U

Ne pa3zenioB JaHHOW UCLIATIIMHBI, [T KOTOPBIX
HeoOX0IUMO H3yueHre 00eCTIeurBatOLUX U

Ne HavmeHoBaHue JUCLMIIHH obecreurBaeMbIX JUCLIUIIIAH

1 2 3 4 5 6

[peiiecTBytoOLMe AACLUTIIUHBI
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WudopmaiioHHble TeXHOIOTHH + + + + + +

2 |MaremaTtuka + + + +

3 | Pusmka + + + +

[Tocnepyrowme AVCLUIIVHGI

1 |TBeppoTenbHbIe TPUOOPHI U

. + + +
YCTPOUCTBA
2 | Pusuka KOHJeHCHUPOBaHHOIO N N N
COCTOSIHUS
3 | DneMeHTHI 3/IeKTPOHHON TEXHUKU + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBbIX NPHU U3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPH W3yUEHWMW JUCLIMIUIMHBI, U BUJOB 3aHATHH
TipeZicTaBeHo B Tabsuiie 5.4

Tabmuia 5. 4 — CooTBeTCTBUe KOMIETeHIM W BU/OB 3aHATHH, (OPMHUDYeMBIX TpU H3yueHUU
VICLIUTUTVHBI
Buabl 3anaTHIA
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OIlK-2 + + + +

OIIK-7 + + + +

6. IHTepaKkTUBHBbIE MeTOABI M (OPMBI OpraHu3aIuy 00yYeHHs
TexHO/MIOTUM MHTEepPaKTUBHOTO OOyueHMs] MPU pa3HbIX (OopMax 3aHATUM B uvacax IpUBeJeHbI B

Tabnwe 6.1
Tabmumua 6.1 — TeXHO/IOTMM UHTEPAaKTUBHOTO 00yUeHHsl MPY Pa3HbIX (popMax 3aHsATHHA B yacax
NuTepakr
VHTepaKTUBHBIE VHTepaKTUBHbIE
MeTtozabl VBHbIE Bcero
TIpaKTUYeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
NeKLn
MosroBoi lwtypm 4 2 6 12
PellieHne cuTyarjuOHHBIX 6 4 6 16
3azau
Pabora B KoMaH e 6 6 4 16
Utoro 16 12 16 44
7. JIabopaTopHbIil IPAaKTHKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot
(<]
9 S =
S5 ©i
No Ha3Banus pa3zesos CopmepskaHre 1abopaTOpHBIX paboT 3 = =l
[NV =
53 2 3
o, o O
= e X
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3 cemecCTp

1 |IIpoBOAHUKOBBIE MaTepuasbl OneKkTpryecKre CBOKWCTBA METa/lJIOB U 4 OIIK-2,
CIUIaBOB OIIK-7
2 | JusneKkTpuku OrnekTpuuecKuit mpoboit 8 OIIK-2,
TOHKOIIJIEHOUHBIX OIIK-7

KOH/ieHcaTopoB. TeMmiepatypHast
3aBUCUMOCTh 37IeKTPOIIPOBOJHOCTH

[IA371eKTPUKOB
3 | MarHuTHble MaTepuaJbl CaoticTBa ¢eppo 1 (hepprMarHUTHbIX 4 OIIK-2,
MarepuasioB OIIK-7

Ntoro 16

8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CofiepskaHre MpakTHYeCKUx paboT

A g =
3 2 =
S s o
2 v T
< 5y >
Ne Ha3Banus pa3szesnos Copep>kaHre TIpaKTUUeCKUX 3aHATUN 3 g =
=S A =
o o 2
= S
3 cemecTp
1 |CrpoeHue u cBoWCTBa MaTepuanoB | (OCHOBHbIe CBe[ileHUsI O MaTeprasax 2 OIIK-2
3JIEKTPOHHOU ¥ MUKPO3/IEKTPOHHOU
TeXHUKU. OCOOEHHOCTH pelleHUs
VH)KeHepHBIX 3a/iay.
2 | IIpoBOAHUKOBBIE MaTepHaJIbl OneKTpuYecKre CBOKMCTBA MeTalJIOB U 4 OIIK-2,
CI/IaBOB. OIIK-7
3 | dusnekTpuku [Tonsipu3saryis U 3/1eKTPOINPOBOJHOCTD 6 OI1IK-2,
JU3JIeKTPUYEeCKUX MaTepuasioB. OIIK-7
[Tpoboii 1 Au3IeKTpUUeCKHe TIOTEPH.
[ToBepxXHOCTHOE CONIPOTHBIIEHHE.
KoHntposnbHas pabora 1.
4 | MarHuTHbIe MaTepUasbl MarHuTHbIe U 3/1IeKTpUUECKUe 2 OIlK-2
cBolicTBa (heppo U pepprUMarHeTHKOB.
MarHuTHbIe TIOTEepPHU.
5 |IlaccuBHbIe 3/1eMeHTHI 31eKTPOHHOM | BbIOOp MaTepraioB 1 pacueTsl 4 OIIK-2,
TeXHUKU 3/IeMeHTOB KOHCTPYKLIMU Pe3UCTOPOB U OIIK-7
KOH/IeHCATOPOB C 3a/laHHbIMU
napameTpamu. KoHTposbHast pabora 2.
Ntoro 18

9. CamocrosiTesibHas padoTa
Buibl caMocCTosITe/TBHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIETEHLIMHU TIPe/[CTaB/IeHbI B
Tabnwmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

. v
5 =
3 = =
%1 2 v T
Bugpl camocToaTelbHOR | £ ¢ > O
Ne Hassanus paszenos g =y DOopMbI KOHTPOJIS
paboTsI S = s 2
S8
> a =
o, o 2
= S
3 cemecTp
1 ITaccuBHbBIE 3/1EMEHTbI ITogroroBka K 4 OIIK-2, |Ormpoc Ha 3aHATUSIX,
3/IEKTPOHHOU TeXHUKH  |[IPAaKTHUeCKUM 3aHATHSIM, OIIK-7 | PacuerHas pabora,
ceMHHapam KonTposbHas pabota
2 | CrpoeHue U CBOMCTBa [TogroroBka K 2 |OIIK-2 |KomnokBuym, Oripoc Ha
MaTepuaioB MpaKTAYe CKUM 3aHATUSM, 3aHATUSX, TecT,
ceMHHapam KonTposnbHas pabora
3 | IIpoBomHMKOBBIE [TogroroBka K 4 | OIIK-2, |Komnoksuym, Onpoc Ha
MarepuaJibl MPaAKTUYEeCKUM 3aHSATUSIM, OIIK-7 3aHSITUSIX, TecrT,
ceMHHapaM KoHTposbHas pabota
4 | [IN3/1eKTPUKU [TogroroBka K 6 |OIIK-2, |BeicTyriieHue (f0K1az)
MPaKTUYeCKUM 3aHATUIM, OIIK-7 Ha 3aHATUY, Onpoc Ha
ceMHHapam 3aHATUAX, Tecr,
KonTtponbHas pabora
5 |MaruutHele matepuass! | [loaroroska K 4 | OIIK-2 | Onpoc Ha 3aHATHSAX,
MpaKTAYe CKUM 3aHSATUSIM, KonTposnbHas paborta
ceMHHapam
6 | CrpoeHue U CBOMCTBa ITpopaboTka 2 |OIIK-7 |KomnokBuym, Oripoc Ha
MaTepuaioB JIEKLIMOHHOT0 MaTepurasa 3aHATUSAX, TecT, JK3aMeH
7 | IIpOoBOAHUKOBBIE ITpopaboTka 3 |OIIK-2, |KomnokBuym, OTuer o
MaTepuaJbl JIEKITMOHHOTO MaTepuasia OIIK-7 |naboparopHoii pabore,
Tect, KoHTpOnbHast
pabora, DK3ameH
8 | dusneKkTpuku ITpopaboTka 8 |OIIK-2, |KomnokBuym, OTuer ro
JIEKITMOHHOTO MaTepuasa OIIK-7 |naboparopHoii pabore,
Tect, KoHTpOnbHas
pabora
9 | CBepXxIIpOBOJAHUKU U [TpopaboTka 4 | OIIK-2, |KomnoksuymMm, Onpoc Ha
KPUOTIPOBOJHUKHU JIEKLIMOHHOTO MaTepuraJsia OIIK-7 |3aHsATHSAX, TecT, DK3aMeH
10 |MaruuTHbIe MaTepranbl |[IpopaboTka 4 | OIIK-2, |KomnoksuyMm, Ompoc Ha
JIeKLIMOHHOT'O Marepua’ia OIIK-7 |3aHaTusx, Tecr,
KoHTposbHas pabora,
OK3amMeH
11 | IlaccuBHble s5emeHTbl | [IpopaboTka 3 |OIIK-2, |KomniokBuyM, OTuer no
3/IeKTPOHHOM TEXHUKM | JIEKIJMOHHOTO MaTepuasia OIIK-7 | nmabopatopHoii pabore,
Tect, Ok3aMeH
12 | TIpoBOHUKOBBIE OdopmiieHre 0TUETOB TI0 4 |OIIK-2, |Oruet 1o siabopaTopHOi
MarepHuaJbl nabopaTtopHbIM paboTam OIIK-7 | pabote
13 | InsnekTpuku OdopmreHre 0TUETOB 110 4 |OIIK-2, |OrtueTt o sabopaToOpHOM
naboparopHbIM paboTam OIIK-7 |pabore
14 |MaruuTHble Matepuanbl | OdopmiieHre OTUETOB TI0 2 | OIIK-2, |Ortuer 1o sabopaTopHOM
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naboparopHbIM paboTam OIIK-7 |pabore
Bcero (6e3 sk3ameHa) 54
15 |IToAroroBka K 3K3ameHy 36 OK3ameH
Ntoro 90

10. Kypcoeas pabora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumanbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
3 cemecTp
BricTyninenue (oknaz) Ha 2 2
3aHATHN
Konnoksuym 10 10 20
KoHTtposnbHast pabora 8 8 16
Ornpoc Ha 3aHATUAX 2 2 4
Otuer 110 1TabOpaTOPHOM 4 4
pabore
PacueTtHast pabora 4
CobecenoBanue
Tect 4 4 4 12
JK3aMeH 30
Hapacraroiym UTorom 14 46 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsuria 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM CyMMBbI OasinoB Ha fgaty KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
4 (xopolLo) (3auTeHO0) 85-89 B (oueHn xopoL1110)
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75 -84 C (xopor10)
70 -74
— D (yz#0oB1€TBOPUTEJILHO)
3 (YZI0BNeTBOPUTE/IHLHO) (3aUTeHO) 60 64 E (HOCPEACTBeHHO)
2 (HeyA0BIETBOPHUTE/ILHO) (He Hike 60 6anmoB F (HeynoBnieTBOpUTENILHO)
3auTeHO)

12. YuebOHO-MeTOAMYeCcKOe M HH(OPMALIMOHHOE 00ecrieyeHUe AUCIUILTHHBI

12.1. OcHoBHas uTEeparypa
1. H.C.JleroctaeB. Marepuasibl 37€KTPOHHOW TeXHUKU. YueOHoe mocobue. - Tomck: Oib
Kontent, 2012. - 184 c. [DnekTpoHHbIH pecypc]. - http://www.ie.tusur.ru/docs/met_grif_u.zip

12.2. lonosiHMTE/IbHASA IMTEpaTypa
1. DnekrpoTexHUUeCKUe Marepuasbl U usfenus: cripaBouHuk / Y. . Anues, C. I. KanraHosa. -
M. : PaguoCodr, 2005. — 350. (Hammuure B 6ubmoteke TYCYP - 51 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne

1. JI.P.butHep. Marepuasbl U 3/1eMeHTHI 3/IEKTPOHHOM TeXHUKH. YueOHoe rocobue. — ToMcK:
TYCYP. 2007 — 212 c. (Hanuuuie B 6nbmoteke TYCYP - 47 3k3.)

2. JL.P.BuTtHep. Marepuanbl W 37€MeHThI 3JeKTPOHHOM TeXHWKH. Y4ueOHO - MeToAudecKoe
rnocobue MO MO ayAUTOPHBIM M TIPAaKTHUECKUM 3aHATHUSIM M CaMOCTOsiTesibHOM pabore. — ToMmck:
N3zparensctBo TYCYP. 2007. — 47 c. (Hanuuue B 6ubmoreke TYCYP - 50 3k3.)

3. PM.Kanmnesuu, JI.P.butHep. KoHjeHcaTopel M pe3ncTopbl. MeToAmuueckoe Tocobue st
camocCTosi-TefibHOM paboThl.- Tomck: TYCYP. 2005. — 51 c. (Hanuume B 6ubmuoteke TYCYP - 46 3k3.)

4. JI.P.butHep, P.M.KanwieBuu. Marepuaibl W  3/eMEHTbl  3/7IeKTPOHHOW  TEeXHUKM.
Metoauueckre ykaszaHus K JjabopatopHbiM paboram.- Tomck: TYCYP. 2006. - 47 c. (Hanuuue B
oubmioreke TYCYP - 41 3k3.)

5. MathCad — gns BeiosHeHHs pacueTHO-rpaduueckux pabot; Microsoft Office Excel — anis
00paboTKH 3KCIIepUMeHTa/TbHBIX JaHHBIX. [ D/IeKTPOHHBIN pecypc]. -

12.4. Ba3bl JaHHBIX, HH()OPMAIMOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1.
2. Baza panseix IRIC (Information Resources of Inorganic Chemistry) 1o cBoticTBam
MaTepuasoB 3/IeKTPOHHOM TeXHUKH — http:// iric.imet-db.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
Vi3mepuTe/ibHOE U TEXHOJIOTHYECKOe 000pyIOBaHMe /I/1s BBITIOJTHEHUS JTab0paTOPHBIX paboT:
* TeppaOMMeTD;

* IpUOOPBI A1J1s1 U3MepPeHUsT UHAYKTUBHOCTH, EMKOCTH, COTIPOTHBIIEHUS, TEMITEpPATYPhI;

* ONTUYECKHEe MUKDPOCKOTIbI;

* U3MEePUTE/IbHBIA KOMIUIEKC /ISl UCC/Ie0BaHMS TTPO00sT TU3/IEKTPUKOB;

* JabopaTopHbIe TIeUH;

* [IeEPCOHAJTbHBIE KOMITbIOTEPBI, 00beJUHEHHbBIE B JIOKA/IbHBIE CETU C BBIXO/IOM B VIHTEpHET;
Aynutopuu, 000py0BaHHbIE [1/1s1 IPOBEe/IeHUs IEKI[HOHHBIX 1 TIPAKTUUeCKUX 3aHSATHI:

* [IepCOHA/IbHBIN KOMITBIOTEP;

* IPOEKTOP;

* TIJTa3MeHHas MaHeJIb.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/1 OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.

15. MeToanuecKie peKOMeHJAL|H 110 OPraHu3aliy U3yYeHUsl AUCHUILTHHbBI
be3 pekoMeHja11i.
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deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
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[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
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®OH/] OHEHOYHBIX CPENCTB I1O YUEBHOU OUCHUITITNHE
Marepuanbl 3/IeEKTPOHHOH TeXHUKH
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dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH
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Pa3paboTumku:
— poreHT Kadenpa ©3 butnep JI. P.

JK3aMeH: 3 ceMecTp

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

TeH/IeHLIUY Pa3BUTHS 3/IeKTPOHUKH,
V3MepUTe/IbHOW U BBIYUCIUTEIbHOU TeXHUKHY,
MH(OPMaLIMOHHBIX TEXHOJIOTHH B CBOEU
npodeCCUOHA/ILHOM JleATeTbHOCTH

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-2 CTIOCOOHOCTBIO BBISIBJISITH Lo/mkeH 3HaTh OCHOBHBIE KJ1aCChl
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem, MaTepuasioB 371eKTPOHHOW TeXHUKH,
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU (dbu3ryecKue siBJIeHUsI U MPOLeCChI,
JleITe/IbHOCTH, TIPYBJIEKaTh [JIs1 UX peLLeHUst MpOTeKarLe B HUX; OCHOBHbIE
COOTBETCTBYIOLUN (DU3UKO-MaTeMaTUUeCKU | 3/1eKTpruuecKre, MarHUTHbIE U
arirapar MexaHUJeCKre CBOKMCTBAa MaTepUasoB;
OIIK-7 CTIOCOOHOCTBIO YUUTHIBAaTh COBPEMEHHBIE HA3HAUEHNE, KOHCTPYKTHBHDIE

0C0OEHHOCTH U TEXHOJIOTHIO TIPOU3BO/CTBA
MaCCUBHBIX 3/IEMEHTOB 3/IEKTPOHHOU
TeXHWUKU; COBpeMeHHbIe TeH|eHI[U1
Pa3BUTHS 3/IEKTPOHUKHU. ;

HomxeH ymeThb paboTats C
VH(bOpPMaLMOHHO-CIPaBOUHBIMU U
TIOMCKOBBIMU CHCTeMaMH Ji/1s [IOMCKa
vH(OopMaluK 10 MaTepraaam
3/71eKTPOHHOM T€XHUKHU U UX CBOWCTBAM;
TIPOM3BOAUTL PacueThl TapaMeTpoB
3/IeMEHTOB 1eKTPOHHOM TEXHUKH C
yueToM CBOMCTB MaTepuasoB; pelarb
HeCTaH/apTHbIe 3a/jauu 110 TIOUCKY U
MpUMEHEHHIO0 MaTepyasioB [ijisl 37IeMEHTOB
Y YCTPOWCTB JIEKTPOHHOM TEXHUKU. ;
[o/mKeH BnaileTb HaBbIKaMU M3MepeHUs U
KOHTPOJIS1 IapaMeTpPOB MaTepuasoB;
OCHOBHBIMM MpHeMaMH 00paboTKU U
TIpe/|CTaB/IeHNsl SKCIIePUMeHTa/IbHbIX
JlAHHBIX. ;

OO1Me XapaKTepUCTHKH TI0Ka3aTeseld M KPUTePUEB OLIEHWUBAHUS KOMITeTEHIIUM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKMI | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeopeTU4YeCKUMH
3HAHUAMM B IIpefeiax

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

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

3aBepIllleHre 3a44d4 B
HnccjaeqoBaHUH,

CornacoBaHa Ha noprane Ne

830

12




obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

PaboraeT npu rpsiMoM
HaO/MIOeHNN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OITK-2

OTIIK-2: crocoOHOCTBIO BBISBIATH €CTeCTBEHHOHAYUHYIO CYIHOCTH IPO0/IeM, BO3HHMKAIOIIUX B
xozie TipodeCCHOHANBHOM JesiTeTbHOCTH, TIPUBEKaTh [/ MX pellleHHds COOTBEeTCTBYIOIIUM (DU3MKO-
MaTeMaTUueCKWH amrapar.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

MHKpPO- U
HaHO3JIEKTPOHHOM
TeXHUKU U UX CBOMCTBA, a
TaK)Ke Ha3HaueHue,
KOHCTPYKTUBHbIE
0CO0eHHOCTH U
TeXHOJIOTHIO
W3rOTOB/IEHUS TACCUBHBIX
3JIeMEHTOB /1eKTPOHHOM
TeXHHUKU.

3JIEKTPOHHOM TEXHUKHU C
y4eTOM CBOMCTB
MaTepuasioB, pellaTh
HeCTaH/apTHbIe 33/jauu 10
TOUCKY Y TIPUMEHEeHUI0
MaTepuasoB JJis
3JIeMEHTOB U YCTPOWCTB
3JIeKTPOHHOM TeXHUKH.

CocraB 3HaTb Y™meTb Bnagets
Copeprxanve OCHOBHBIE K/1aCChl MPOU3BOUTH pPacyeThbl HaBbIKAMU U3MEpEeHUs U
3TaroB MaTepHuasioB 3/IeKTPOHHOM, | TapaMeTpOB 37IeMEHTOB KOHTPOJIs1 TapaMeTpOB

MaTepuasoB, OCHOBHBIMU
rippeMaMu 06pabOTKH 1
TIpe/iCTaB/IeHHsT
9KCIIEePUMEHTATbHBIX
JTAHHBIX.

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepakTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

¢ [logroroBka K
JK3aMeHy;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepaKkTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHy;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTebHas
paborta;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

* Ormpoc Ha 3aHATHSAX;

* DK3aMeH;

* Brictynnenue (JoKaaz

* KoHTposbHas pabora;
* Otyet no
naboparopHoii pabore;

* Omnpoc Ha 3aHATUSAX;

* DK3aMeH;

* BricTyrieHue (JoK/az

¢ OrtyeT 110
nabopatopHoi pabore;
* OK3aMe€H;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* PacuetHasi paboTa;
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) Ha 3aHSTHY;
* PacuetHas paborta;
* KomnokBuywm;

) Ha 3aHATUY;
* PacuetHasi pabora;
* Kosnnoksuywm;

* KomnoksBuywm;
* OK3aMe€H;

* Tecr; * Tecr;
* CobecenoBaHue; » CobecemoBaHue;
e OK3aMe€H; * DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell M KpUTepHeB Ol|eHWBAaHUSl [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmumie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OminuHo * 3HaeT OCHOBHbIE * CaMOCTOSITEeJTbHO * crnocobeH pa3paboTatb

(BbICOKMI YPOBEHB)

K/IaCChl MaTEpPHUAJIOB, UX
CBOICTBA ¥ Ha3HAueHue; ;
* aHA/U3UPYeT CBSI3U
MEXXy Pa3/TUuUHbIMU
(hu3rue cKUMU
TIOHSITUSIMU;

* aprymMeHTHpyeT BbIOOD
MeTOo/la pellleHus 3a/1auy;

10I0MpaeT ¥ TOTOBUT [iJIsI
9KCIIePUMEHTa
Heobxoaumoe
obopyaoBaHue; ;

* cBODOO/HO NPUMEHSIET
METO/Ibl PelleHHtsI 3a/jau B
HEe3HAKOMbBIX CUTYalL[UsIX;

TUIaH SKCTIepUMeHTa 1
OpraHu30BaTh paboTy
KOMaHZBI; ;

* KPUTHUYECKH
OCMBIC/TMBaeT
TO/TyYeHHbIe
pe3y/bTarhl;;

* cBOOOJHO BazieeT
pa3/IMYHbIMU TTPUEMaMU
00paboTKu U
npe/iCTaB/IeHUst
vHopMaLuy;

Xopotiio (6a30BbIii

¢ 3HdeT OCHOBHbIE

¢ MNpHUMEHsSEeT U3BeCTHEIE

e crnocobeH

YPOBEHb) K/IaCChl MaTepHasioB, UX | METOAbI pellieHus 3a/lau B | OpraHU30BaTh paboTy
CBOICTBA Y Ha3HaueHue;; | HEe3HAKOMbIX KOMaH/Ibl;;
* UMeeT NpefcTaB/eHue | CUTYyaLUsX; ; * B/afeeT OCHOBHBLIMU
0 (DM3UYeCKUX SIBJIEHUSIX | * yMeeT rippeMaMu 00pabOTKH U
Y TIpoLeccax;; chopMyMpoBaTh rpe/CTaB/ieHus
* cocTaB/seT IJIaH TpeboBaHUS K nHbopMary;
pellleHHs 3a/jauu; 000pyIOBaHUIO TSI
BBITIOJIHEHUS
JKCIIepUMEHTA ;
YIOB/IETBOPUTE/IBH | * [aeT OIpe/e/ieHust * yMeeT pellaTh * BJajieeT
0 (TIoporoBeIi OCHOBHBIX TTOHSTHM; | TUIIOBBIE 3a4a4H; ; TePMUHOJIOTUEN B
YPOBEHbB) * BOCIIPOM3BOJUT * WCIO/b3yeT NpuOophl, | NPeAMeTHOH 061acTu
OCHOBHbIe (pU3nyecKre YKa3aHHbIe B OTTMCAHUHN 3HAHUS; ;
(bakThl, HeH;; nabopaTopHo¥ paboThI; * paboraet
* 3HAeT OCHOBHBIE obopyzoBaHreM B
MeTO/Ibl peLleHUst CTaHJAPTHBIX CUTYyaLUsX;
TUIOBBIX 33/lay;
2.2 Komnerenuusa OITK-7
OIIK-7: CcrocoOHOCThIO yUWTHIBaTb COBpPEMEHHbIe TEHAEHLMH DPAa3BUTUS  3JIeKTPOHHUKH,
W3MEpPUTENLHOM U BBIUMC/IUTE/IbHOM  TeXHUKH, WHQPOPMAIIMOHHBIX  TEXHOJOTUHA B  CBOeM

ripoeccroHaIbHOM [1eATeTbHOCTH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMTIETEeHI[UH, TIpUMeHsieMble [/l 3TOrO BW/bl 3aHATHM U UCIO/Ib3yeMble CpeJCTBa OLIeHUBaHMUS
Tipe/iCTaB/ieHbI B Tabsuile 5.
OpPMMPOBaHUSsI KOMITeTEHILUY M UCTIO/Ib3yeMble CPe/ICTBA OL[eHUBaHUsI

Tabmuia 5 — Orarbl

CocraB

3HaThb

YmeTs

Bnanets
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CopeprxaHue
3TaroB

COBpeMEHHEbIE€ TeHEeHLHN
Pa3BUTHUSA 3JIEKTPOHHUKHU U
BJ/IMSIHWE MaTe€PHaJIOB U UX
CBOMCTB Ha YCIIeIHOCTh
3TOro rponecca

pabotars ¢
MH(OPMaLMOHHO-
CMPaBOYHBIMU U
TOVCKOBBIMU CHCTeMaMH
JLst TIOUCKa MHGOpMaLuu
10 MaTepuasam
3/IEKTPOHHOM TEeXHUKH U
HX CBOMCTBaM

HaBbIKaMH pabOoThI C
COBpPEMEHHbIMU
HMH(OpMaI[MOHHBIMU
TEXHOJIOTUSIMHU

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TpakTU4eCcKue 3aHsITus;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* IlogroroBka K
JK3aMeHy;

* JHTepaKkTUBHbIE
TpaKTUYeCcKue 3aHATHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbIe
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* [JloaroroBka K
9K3aMeHy;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepakTHBHBIE
nabopaTopHble 3aHATHUS;
* JlaboparopHble
3aHSTHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHSIX;

e OK3aMeH;

* Brictyninenue (Jokaaz
) Ha 3aHSTUY;

* PacueTHast paboTa;

* KomnokBuym;

* KoHrposnbHas pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;

* DK3aMeH;

* BeicTynienue (goknaz
) Ha 3aHATUY;

* PacuetHasi paboTa;

* Kosnoksuywm;

* Otyet no
nabopatopHoii pabore;

* DK3aMeH;

* Brictynnienue (goknaz
) Ha 3aHSTHU;

* PacuetHas pabora;

* Komnnoksuywm;

* OK3aMe€H;

e Tecr; * TecT;
* CobecemoBaHue; * CobecegoBaHue;
* DK3aMeH; * OK3aMeH;
dopMynMpoOBKa TOKa3aTe/ieii ¥ KpUTepHeB Ol|eHMBAaHUSI [aHHOW KOMITeTEHIIMW TpPUBEJeHa B
Tabnme 6.
Tabsuiia 6 — ITokasaTesiM U KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaTb YmeTb Bnagets
OT1/muno * 3HAeT COBpPeMeHHOe * cB0OOJHO B/IAZIEeT * BJajieeT
(BBICOKHMI YPOBEHb) | CcOCTOSIHUE pa3IMUHLIMA METOJAMHU | MaTeMaThueCKUM
MaTepuasoBe/IeHUs B TIOMCKa UH(OpMaIu 0 arraparoMm
3/IEKTPOHHKE: COBPEMEHHbBIX MPOrPaMMHBIMU
JOCTPKEHHUS U TeH/IEHIUSIX Pa3BUTHS cpezncTBaMu 00pabOTKM
TeH/IEHI[UM Pa3BUTHS; 3JIEKTPOHHKH; JIaHHBIX;
* criocobeH

OpraHu30Bath paboTy
KOMaH/Ibl U KPUTUYECKH
OLIEHUTD ee Pe3y/IbTaTHl ;

Xopotiio (6a30BbIit

¢ 3HdeT OCHOBHbIE

¢ BiajeeT pa3/IMYHbIMH

* B/ajieer

CornacoBaHa Ha noprane Ne

830

15



YPOBEHb) JOCTW>KeHUs B 00/1acTH MeTo/[aMU MPOTPaMMHBIMU
MarepuaoBe/IeHUs U MH(OPMALMOHHOTO cpezncTBaMu 00pabOTKH
npobsieMsl, TpeOyroIIye | TIOMCKa; JIaHHBIX;
pelleHus ;

YIoBIETBOPUTENILH | * pMeeT obiiee * crocobeH HalTH * TIpU pellleHry 3aJau

0 (TIOpOroBbIi TIpe/ICTaB/IeHHe O KOHKDETHYO NIPUMEHSIET MeTO/bI U

YPOBEHb) COBPEMEHHOM YpOBHE U vH(}OpMaIuIO ; IIporpamMMHbIe CpeZiCTBa,
TeH/IEHIUSIX Pa3BUTHUS yKa3aHHbIe
MarepuasoBe/ileHus B DPYKOBOJUTE/IEM;
3JIeKTPOHUKE;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIMUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— Tectbl TO pasfenaM: CTPOeHHWe U CBOWMCTBA MaTepHasioB; IPOBOAHUKOBbLIE MaTepyalbl;
CBEPXIIPOBOJJHUKA W KDPUOMPOBOAHUKY; [W3/€KTPUKH; MarHUTHbIe MaTepuasibl; MacCUBHbIE 3/1€MEHTbI
3/IEKTPOHHOM TeXHUKHU. [Ipumep TecToBoro 3ajanus 1 B Kakux marepuanax HaOIHOJAeTCs aHWU30TPOTIHS
CBOMCTB? 2 Kak W3MEHHWTCS KOJMUeCTBO SHepPreTHYeCKHWX YDPOBHeW B 30HE TPU yBEJIWYEHUM MacChl
KpucTaiia B 2 pa3a? 3 Kak U3MeHUTCS] KOHLIEHTpaLUsi CBOOO/IHBIX 3/IEKTPOHOB B UMCTHIX MeTajljlaX Tpu
yBeMueHuM TeMmriepatypbl? 4 Kak M3MeHUTCSl yjelbHOe COTMpOTHBIEHWE UMCTBIX METasyioB TMpHU
TIOBBIIIIEHUM TemriepaTtypbi? 5 V3 4nCTOro MeTasijia U3rOTOBEeHbl OJ[MHAKOBbie TIO0 pa3Mepy CAUTKU C
Pa3/IMUHON CTPYKTYpOW: aMOpP(HOW, MOHOKPUCTA/NIMYECKOW U MOMUKPUCTa/Inueckod. CornpoTUBIeHHe
KaKoro CJTUTKA OyZieT MUHUMa/TbHbIM?

3.2 TeMBbI K0/I/IOKBUYMOB

— 1. TIpoBOAHMKHM, CBEpXMPOBOJAHWKKA UM MarHUTHble MaTepuanbl. 2. [WaneKrpuueckue
Marepuasbl. [TacCUBHBIE 37IeMEHTBI 3/IEKTPOHHOM TEXHUKH.

3.3 Bonipockl Ha cobecejoBaHKe
— OcHoOBHBIe CBefleHMsI O MaTepuasjiax 3JIeKTPOHHOM W MUKDOS3/IeKTPOHHOW TeXHUKU. Ponb
MaTepuasioB B Pa3BUTUM 3/IeMeHTHOM 0a3bl. DyHKIMM METaJIOB B 37IEKTPOTEXHUKE, PAJU03TIEKTPOHUKE U
MHKDO3/1eKTPOHHKE. fABnenue CBEpPXMPOBOJAUMOCTH. Kputuueckue rapameTphbl. O630p
CBepXIPOBOJHUKOBBIX MaTtepuanoB. Kpuornposoguuku. [IpumeHeHue.

3.4 TemMbl OIPOCOB Ha 3aHATUAX

— Kraccudukaius BelljecTB 10 MarHUTHBIM CBOWCTBaM. MarHuUTHbIe, 3/IeKTpUUECKHe U
MexaHWYyecKre CBOMCTBa ¢eppo U ¢eppuMarHeTUKOB. MarHuTHble TOTepU. MarHuTHbIe MaTepuarbl
CrielMasbHOTO Ha3HaueHWs. O030p MarHUTOMSTKMX M MarHUTOTBEPJBIX MaTepuasioB, MX CBOWCTB U
00/1aCTH pUMEeHEeHUS.

— SIBneHue cBepxmpoBoAUMOCTH. Kputnueckue mapameTpbl. O030p CBEpPXIIPOBOJHUKOBBIX
MatepuanoB. Obnactu ipuMeHenust. Kpuornpoeogauku. [IpumeHeHne.

— OCHOBHBIE CBeJileHMsI O Marepvanax 35/eKTPOHHOM UM MUKPO3JeKTPOHHOW TeXHUKMU.
@OyHKIMOHAIbHBIE U TeXHOIOTUUeCKUe CBOMCTBa. Posib MaTeprasioB B pPa3BUTHM 37IeMEHTHOM 0a3bl.

3.5 TeMbI I0K/13/10B
— CoBpeMeHHbIe TeH/IeHLIUA Pa3BUTHSI 3/IEKTPOHUKU.
— TlepcriekTBHBIE MaTeprabl 37IEKTPOHHOM TEXHUKHU.

3.6 DK3aMeHaLMOHHbIEe BOIIPOCHI
— 1. Kpucrannuueckue u amop¢Hble Martepuanbl. JleeKTbl KPUCTA/UTMUECKOW pelleTKu. 2.
IIpupoga 371eKTpPONpoOBOLHOCTY MeTas/uloB. TemreparypHas 3aBUCHUMOCTBL Y/e/bHOIO CONPOTUB/IEHUS
MeTa//10B. 3. BimsiHue npvMeceli Ha yZie/lbHOe CONPOTHB/IeHWe MeTa/u10B. CONpOTHB/IEHNe CIIaBOB. 4.
CormnpoTvB/ieHMe TIPOBOJHUKOB Ha BBICOKMX uvactorax. 5. ComnporuBiieHHe TOHKUX IUICHOK.
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[ToBepxHOCTHOE compoTHB/eHUe. 6. MaTepuasbl BEICOKOM TTPOBOAMMOCTH U BBICOKOTO COTIPOTUBJIEHUS. 7.
[Ipunion. Marepuanel pana  Tepmonap. 8. HeMertasimueckve mNpoBoAdlve Marepuansl. 9.
CaepxmipoBoguMocTh. CBOMCTBa CBepXIPOBOAHUKOB. 10. BricokoTeMmeparypHasi CBepPXIIPOBOAWMOCTD.
[IpumeHeHre cBepxnpoBogHUKOB. 11. Knaccudukauys marepuasoB MO MarHUTHBIM CBOMCTBam. 12.
KpuBas HamarHuumBaHusa. ['ucrtepesuc. TemmeparypHas 3aBUCMMOCTb HaMarHuuuBaHud. 13. Bupbl
MarHUTHbIX T10Tepb. CrocoObl yMeHbllIeHWss MarHUTHbIX T1oTepb. 14. ®deppo u (epprUMarHeTUKH.
CpaBHuUTe/IbHAasE  XapakTepucTuka. 15. MarHutoMsrkue HU3KOYaCTOTHble W MarHUTOMSITKUe
BBICOKOUACTOTHbIE MaTepuasbl. 16. MarHuToTBepble Matepuasbl. MarHuToCTpuKLus. [Ipumenenue. 17.
Knaccudukaims mexaHusmoB nonspusaiuu. 18. INossipHble, HemonsipHble, MOHHbIE AU3NEKTPUKU. 19.
O/eKTpPOIpPOBOAHOCTL  AU3/IeKTPUKOB. CKBO3HOM U aOCOpPOLMOHHBIA TOK, TOK yTeuku. 20.
OJ/IeKTPOOUNCTKA M CTapeHue Au3IeKTPUKOB. OOBbeMHBIN M TOBEpXHOCTHBIN TOK. 21. TemmeparypHas
3aBUCUMOCTB TIPOBOAUMOCTH. OrpejesieHUe SHepruu akTuBaluu. 22. Ilotepu B ausiekTpykax. TaHreHc
yIjla JU3/IeKTPUUeCKUX MoTepb. 23. BUAbI [U3eKTpUUeCKUX MO0Tepb. 3aBUCUMOCTD M0Tepb OT YaCTOTHI U
Temrepartypsl. 24. [Ipo6oii AusnekTprukoB. Oco6eHHOCTH TTPOO0sT TOHKOTIJIEHOUHBIX KOH/I€eHCAaTopoB. 25.
[Momumepsl. Knaccudukaiys, cBoiicTBa, TmnpuMmeHeHue. 26. CTekia, CUTa/ibl, KepamuKa. 27.
CerHeTtoaniekTpuku. CBoiicTBa, nmpuMeHeHue. 28. [1be303/1eKTpUKU. [TUPO31eKTPUKUA. OjeKTpeThl. 29.
[TepcniekTriBHBIE Marepuanbl 3/1eKTPOHHOM TexHUKU. 30. I[lapameTpbl pe3uCTOPOB: HOMHHAIbHOE
COTPOTUBJIEHUe, AOMYyCK, MOLHOCTh, TKC, mymsl. 31. [IpoBo/iIOUHBIE ¥ HEPOBOJIOYHbIE PE3UCTOPHI.
KoHcTpykums, [OCTOWHCTBA, HemocTaTkU. 32. KoHpeHcaTtopel C HeOpraHMYeCKuUM [U3JIeKTPUKOM:
KOHCTPYKLIUSI, [OCTOMHCTBa, Hejgocratkh. 33. KoHaeHcatopbl € OpraHMYecKUM [U3JIeKTPHUKOM:
KOHCTPYKLIUS, JOCTOUHCTBA, HeJOCTaTKHU.

3.7 TeMbI KOHTPO/IbHBIX padoT

— Ilpumep 3apanusi. KonrponbHasi pabota 1 (Tema: [IpoBogHUKOBBIE U MarHUTHbIE MaTepuasibl)
1. Opun cniai Tepmoniaps! nomettieH B reus ¢ T= 80 oC, apyrou Haxoputcs nipu T= 25 oC, tepmo3/JC 1,2
MB. Uemy Oyzer paBHa TemmepaTypa B meud, eciid TepMo3C paBHa 5,2 MB ? 2. BbluMc/iuTh
COMpOTUB/IEHUEe MeLHOro Mposoza Ha uvactore 140 MI'm. [Inuna nposoga 20 M, guamerp 4 MM. 3.
KoH1jeHTparusi CBOOOAHBIX 3/71eKTPOHOB B MeTasyie paBHa 8 11022 cm-3. IIpu Temmeparype 23 oC ero
yAenbHOe corpoTtusieHre paBHO 0,1 MkOwmIM. Omnpepenurte Apei(oBYIO CKOPOCTb 3/1€KTPOHOB IpU
HanpsUKeHHOCTU 3J1eKTpuueckoro mojst 2 B/m. 4. I[17neHOUHBIM pe3ucTop COCTOMT U3 [BYX YYaCTKOB,
VIMEIOLIUX yZe/IbHble NOBEePXHOCTHbIe conpotusieHus S1=4 Owm, S2=15 Om. Pa3smepsl NpuBe[eHbl Ha
pucyHke. Ormpefie/MTb II0JIHOE CONPOTHUB/IEHME DPe3UCTopa. 5. Y[elbHOe COINpPOTUB/IEHUe alFOMUHUS,
copepxatero 0,2% npumecu, pasHo 0,030 mMxOmIMm. OnpefenuTts yzenbHOe CONPOTUB/IEHUE, €C/IH
cofiepXkaHue TMpUMeCH B alIOMMHMM YMEHbIIUTh B 2 pa3a. 6. OmpefenuTts IUIOTHOCTh (Maccy 1m3)
MeTaslia, KOTOPbIM MMeeT 00beMHO-1IeHTPUPOBaHHYI0 KyOnueckyro peiietky. [TocrosinHas peretku 0,36
HM. AtomHasi macca Mmeta/uia 98. KontposbHas pabora 2 (Tema: [IusnekTpuueckue marepuaibi). 1
MouHocTts noteps npu HarnpsbkeHud 10 B v uvactore 2MI'y pasHa 200 MBT. Uemy paBHa MOILHOCTB
1oTepb B [JuUIeKTpuke Iipu HarnpsokeHuu 20B u vacrore 10MI'hL, eciu cuurarh, 4To IIOTEpU
00yC/I0B/IeHBl TOMBKO 37eKTPONPOBOJHOCTBIO. 2 [wanektpuk c [ = 12 mpexcTaBaseT cMech ABYX
komroHeHTOB ¢ 01 = 3 u [2 = 21. KakuM [0/DKHO OBITh COOTHOIIIEHHE KOMIIOHEHTOB? 3 3apsj Ha
IIaCTUHAX KoHZeHcaTopa yMeHbLnscsa Ha 20% 3a 4 MuHyThl. Onpefje/IMTh CONPOTUB/IEHUE JU3/IeKTPUKA,
eCc/iM eMKOCTb KoHZeHcatopa paBHa 50 MK®D. 4 OripesenvTs 3apsi[, Ha I[OBepXHOCTH [JU3JIEKTPUKaA.
TommHa avsnekTpuka 2 MM, I =2 u HanpsbkeHne Ha obksazkax 100 B. 5 Dnekrpuyeckasi MpOYHOCTD
nuanekTpuka 5*107 B/m , [ = 4 . TInomjaab 00K/IaZioK KoHjeHcaTtopa 2 cM2, pabouee HamnpsbkeHue 400 B,
ko3¢ ¢urmeHT 3anaca 4. OnpesenuTh TONLIMHY JU3/eKTPUKa.

3.8 TembI pacueTHbIX padoT
— Tema: Pesuctropel Ilpumep 3amaHus. BeiOpaTh Marepuasbl YW pacCUMTaTh pa3Mepbl
MPOBOJIOYHOTO PE3UCTOPa C HOMHUHAJ/IbHBIM conpoTrBieHneM 220 KOM 1 moiHoCTh0 10 BT.
— Tema: KoupeHncaropel IlpumMep 3ajanus. BeiOpaTh Marepwasbl M pacCUMTaTh pasMepbl
TJIEHOYHOTO pe3ucTopa ¢ eMKOCThio 2 MK®P 1 pabounm HanpsbkeHuem 400 B.

3.9 TembI 1ab0paTOPHBIX padoT
— CaoticTBa (heppo 1 heppuMarHUTHBIX MaTepyaaioB
— OnekTpuuecKudl TPOOON TOHKOIIEHOUHBIX KOH/I€HCATOpOB. TemriepaTtypHas 3aBUCHMOCTB
3JIeKTPOTIPOBOIHOCTU AU3EKTPUKOB
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- SJIEKTPI/IIIECKI/IE CBOMCTBA MeTaJIJIOB U CIIJIABOB

4 MeTtoauyeckHe MaTrepHasbl
st obecrieueHust rpoiiecca oOyueHHs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OrMpeje/sioliyde TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. H.C.JleroctaeB. Marepuanbl 371eKTPOHHOM TexXHWKH. YueOHoe mocobue. - Tomck: Onb
Konrent, 2012. - 184 c. [OnektpoHHbIH pecypc]. - http://www.ie.tusur.ru/docs/met_grif_u.zip

4.2. lonoHMTe/IbHAA IMTepaTypa
1. DnekrpoTrexHUYeCKUe MaTepuasibl U u3fenus: crpaBouHuk / . Y. Anues, C. I. KanraHosa. -
M. : PaguoCodr, 2005. — 350. (Hamuuue B 6ubnmuoteke TYCYP - 51 3k3.)

4.3. YueOHO-MeTOAMYECKOE MOCO0He U MPOorpaMMHoOe ofecreueHHe

1. JL.P.ButHep. Matepuasbl U 3/1eMeHTHI 37IeKTPOHHOM TeXHUKH. YueOHoe rocobue. — ToMmck:
TYCYP. 2007 — 212 c. (Hanuuuie B 6ubmoteke TYCYP - 47 3k3.)

2. JL.P.ButHep. Marepuanbl ¥ 37€MeHTHI 3/eKTPOHHOM TeXHWKH. Y4ueOHO - MeToAudecKoe
rnocobue MO MO ayAUTOPHBIM M TIPAaKTUUECKUM 3aHATUSIM M CaMOCTosiTesibHOM pabore. — ToMck:
W3narensctBo TYCYP. 2007. — 47 c. (Hanmuure B 6uomoreke TYCYP - 50 3K3.)

3. P.M.KammneBuu, JI.P.butHep. KoHjeHcaTopbl UM pe3ncTopbl. MeToAnueckoe Tocobue s
camocTosi-TefibHOM paboThl.- Tomck: TYCYP. 2005. — 51 c. (Hanmuuue B 6ubmoteke TYCYP - 46 3k3.)

4. JI.P.buthHep, P.M.KanwieBuu. Marepuasbl W  3/IeMEHTbl  3/7IeKTPOHHOW  TEeXHUKM.
Metoauueckre ykaszaHus K JjiabopatopHbiM paboram.- Tomck: TYCYP. 2006. - 47 c. (Hanuuue B
oubmioreke TYCYP - 41 3k3.)

5. MathCad — ans BeimosHeHUs pacueTHO-rpaduueckux pabot; Microsoft Office Excel — ayis
00paboTKH 3KCIriepuMeHTa/TbHBIX JaHHbIX. [ D/IeKTPOHHBIN pecypc]. -

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MIOUCKOBbIE CUCTEMbI
1.
2. bBaza pganHbeix IRIC (Information Resources of Inorganic Chemistry) 1o cBoticTBam
MarepuasoB 3/IeKTPOHHOM TeXHUKH — http:// iric.imet-db.ru

CornacoeaHa Ha noprane Ne 830 18



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторный практикум
	8. Практические занятия
	9. Самостоятельная работа 

	10. Курсовая работа 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методическое пособие и программное обеспечение
	12.4. Базы данных, информационно справочные и поисковые системы

	13. Материально-техническое обеспечение дисциплины
	14. Фонд оценочных средств
	15. Методические рекомендации по организации изучения дисциплины
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ОПК-2
	2.2 Компетенция ОПК-7

	3 Типовые контрольные задания
	3.1 Тестовые задания
	3.2 Темы коллоквиумов
	3.3 Вопросы на собеседование
	3.4 Темы опросов на занятиях
	3.5 Темы докладов
	3.6 Экзаменационные вопросы
	3.7 Темы контрольных работ
	3.8 Темы расчетных работ
	3.9 Темы лабораторных работ

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Учебно-методическое пособие и программное обеспечение 
	4.4. Базы данных, информационно справочные и поисковые системы 


