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
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Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MarepuasnoBejeHue

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

Hanpagnenue noarotoBku (creruanbHOCTh): 27.03.02 YiipaB/ieHne KauecTBOM
HanpasneHHocTs (11po¢uib): YnpaB/ieHue KauecTBOM B HH(GOPMaMOHHBIX CHCTeMax
dopma oOyueHus: OUHas

dakysnsreT: PUT, Paky/1bTeT HHHOBALMOHHBIX TeXHOI0THI

Kadenpa: YU, Kadeapa ynpasieHusi HHHOBaLMAMH

Kypc: 2

Cemecrtp: 4

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 36 36 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 8 8 4yacoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 72 72 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

JK3ameH: 4 ceMeCTp

Tomck 2017

CornacoBaHa Ha noptane Ne¢ 9854 1



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.02 YnpaBrieHue KauecTBOM, yTBepxkaeHHoro 2016-02-09 roja, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
Horient kad. KYIP Kucrenesa M. I.

3aBepytomuii obecreunBarolei Kag.
Kyap Jlowunos A. I.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu

Harpap/ieHUsl MOATOTOBKU (CIieLuaabHOCTH).

Hekan ®UT Hapumanosa I'. H.
3aBe/lyIOLLUI BbITyCKarolei Kag.

YU Hapumanosa I'. H.
OKCIIepThI:

Houent Kadeapa yripaBneHust
WHHOBAIUSIMA Ipob6or IT. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto miperniofiaBaHust AVUCLIATTMHBI SIB/ISIETCS TIOATOTOBKA CITELMaTMCTOB B 00/1aCT MHHOBAaTUKHU
1 (GOpMUDOBaHUM Y CTY/EHTOB IMpe/cTaBieHu O ¢yHJaMeHTalbHbIX OCHOBAX MaTepuaioBefleHus,
(hbU3UKO-XMMHUYEeCKHUX CBOWCTBAX MaTepuasoB, 00eCreurBaroIiMX BO3MOMKHOCTU  UCII0/Ib30BaHUS
TMOJIyYeHHbIX 3HAHUW B UHHOBALIMOHHOM J1eSITe/TbHOCTH.

1.2. 3agauM JUCIHUILIMHBI
— OCHOBHBIMM 3a/1lauaMU U3yUYeHUs JUCLIUTUIUHBI SB/ISTFOTCS:
—  — monyJeHHe HeoOXOAMMBIX 3HAHUH TI0 BOTIPOCAaM MaTepraioBe/leHus;
— — mosiyueHWe HeoOXOJUMBIX 3HAHWM 10 MeToZaM pa3paboTKU M TeXHOJOTMU COBPEMEHHBIX
37IeKTPOTEXHUYECKUX MaTepuaslos;
— — TIOyuyeHHWe HeOoOXOAMMBbIX 3HAaHWM II0 MeTOJaM pacueTa OCHOBHBIX IlapaMeTpOB
/7IeKTPOTEXHUYECKUX MaTepuasosB.

2. MecTo puciMiuidHel B cTpyKType OITIOII
HMucuuruiiHa «MarepuanoBenenue» (b1.B./1B.3.1) otHocuTcs K 670Ky 1 (BapriaTHBHAsI YacTh).
[IpealieCTByOIIMMU  AUCLUIVIMHAMY,  (OPMUDYIOIIMMU  Haua/ibHble  3HAHUS, SIBJSIOTCS
ciepyrone AUCLUIVIHEBL: EcTtecTBo3HaHue, KomnosuTHble Matepuasnsl, MareMmarvka, @u3uka, XUmus.
[TocneayrowymMy AUCLUATIIMHAMU SIBJISIFOTCS: .

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

[Mporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyHOLMX KOMITeTeHL{Uit:

— OK-7 criocoGHOCTBIO K CaMOOpraHu3aliu 1 caMmoo0pa30BaHUIo;

B pesysnbraTe M3yueHUs JUCLIMIUIMHBI CTYZEHT JOJKeH:

— 3HaTtb DuU3MKO-XMMHYeCKHe CBOMCTBAa MarepuasoB, TUIbI XUMHUECKHX CBsi3eil, CBOWCTBA
KPUCTa/UIMYeCKUX MaTepyasoB, 3aBUCUMOCTb CBOWCTB MaTepyasioB OT UX CTPOEHUS U COCTaBa

— ymerb PaiioHanbHO BbIOMpaTh Marepuanbl TIPH  pa3paboTKe TEeXHUKO-3KOHOMHUYECKOTO
060CHOBaHUs IPOEKTA B 3aBUCUMOCTH OT NPeAbSIBIsSEMbIX K HUIM TeXHUUECKUM TpeOoBaHUAM

— Baajerp HaBblkamMu pacueTa IlapaMeTpOB MaTepuasioB, [PUMEHsieMbIX B 3/1IeKTPOHHOMN
TeXHUKe.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBisgeT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 36 36
Jlekuym 18 18
[TpakTryeckue 3aHSITHS 18 18
W3 HUX B UHTepaKTUBHOU (opme 8 8
CamocrosiTenbHasi paboTa (Bcero) 36 36
[TpopaboTKa JIeKI[MOHHOT0 MaTepurasa 6 6
Hammicanue pedeparos 12 12
[ToaroToBKa K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 18 18
Bcero (6e3 3x3ameHa) 72 72
ITogroroBka u czlaya sK3aMeHa 36 36
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OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMkoCTH 3.0 3.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN
3¢}
% =
o
= 8
& 5, - o
% & m © TS
Rl = o & S =~
= ) e o Y g =
= = = T = ST
= = (<3}
No Ha3Banus pa3genoB JUCLUATIAHBI ” 5 5 o O Sl
<%}
= 8 & g o = E
~ @) 9 9 =
= = a8 O e 9
x 9 =X e <
3e]
= =
= =
@)
1 | Knaccudukaiiysi ¥ OCHOBHbIe CBOMCTBA 2 2 3 7 OK-7
3/1eKTPOTeXHUUECKHX MaTeprasioB
2 | IIpoBogHUKOBBIE MaTepualbl U 4 6 8 18 OK-7
MeTaJl/In4YeCcKre CI/IaBbl
dusnekTprueckre MaTepuasbl 5 13 OK-7
4 | AKTUBHBIE JV3/IEKTPUKU 11 19 OK-7
MarnuTtHble MaTeprasbl 9 15 OK-7
Nroro 18 18 36 72
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIUHBI (10 JIeKIUAM)
Copep>kaHye pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)
. <]
g s
g Sz
CopeprkaHyve pasziesioB JUCLIUILIVHBI 110 = > T
HaspaHus pasjesnos ACP pasa AR 57 o &
JIEKLIUSIM g g g
S8 g =
A o 2
= S
4 cemecTp
1 Knaccudukaiiysi 1 OCHOBHbIe ONeKTPOTeXHUUYeCKHe MaTepualibl, 2 OK-7
CBOMCTBA 3JIEKTPOTEXHUUE CKUX K/1accuduKalus 3/1eKTPOTeXHUUe CKUX
MaTeprasioB MaTepuasioB: IPOBOJHUKH,
TOJTyTIPOBOJHUKU, JU3JIEKTPUKH,
MarHuTHble Marepuanbl. PU3NKO-
XHMMHUeCKHe BOMPOCHI CTPOEHUSI
Bell[eCTBA U CBS3b C 1eKTPUUeCKUMU U
MarHUTHBIMU CBOMCTBaMU MaTepHasioB.
XuMHUUeCcKre CBA3U. ArperaTHoe
COCTOsIHKe BellleCTBa.
Ntoro
2 IIpoBOHMKOBBIE MaTepyasbl U IIpoBoAHMKOBLIE MaTepurabl, UX 4 OK-7

MeTa/UinueCKue CIl/iaBbl

HasHaueHue U Knaccudukauys. CTpoeHre

METaJ/I/I0OB, OCHOBHbIE 3JIEKTPUUECKHE
CBOMCTBa MeTaJ/l/ioB, 3aBUCHUMOCTD
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3/IeKTPUUECKUX CBOMCTB OT BHELLIHUX
takTopoB. BivsiHue HarpeBa,
TJIacTU4YeCcKou Jlehopmaliu Ha CBOMCTBA
MeTaslJIOB. MeXxaHUueCKre CBONCTBa
MeTaJIJIOB. MexaHuueckue u
3/IeKTpUUeCcKre CBONCTBA CI/IaBOB.
KoHCTpyKIMOHHBIE MeTasulbl U CI/IaBbl.

HToro

3 [JuaneKTpuueckre MaTepuasbl

[uanekTpuuecKkye MaTepyasbl, UX
HasHaueHue U knaccudukauusi. Obimye
CBeJIeHHsI O TTaCCUBHBIX ra3000pa3HbIX,
JKUJIKUX, TBEPJBIX TUIEKTPHUUeCKUX
Marepuanax. OCHOBHBIE TTapaMeTpbl
MaCCUBHBIX AUIEKTPUUECKUX
MaTrepuasioB ¥ UX 3aBUCMOCTb OT
HarpsHKeHHOCTH 3/IeKTPUYeCKOro ToJs,
YaCTOThI ¥ BHEIIHHX (haKTOPOB
(TeMriepaTypbl, BIa)KHOCTH, [JaB/IeHUS).
Buzpl nonspusanyu.
OJ1eKTPOTPOBOAHOCTh JU/IEKTPUKOB.
[ToTepu 1 TPO6OI1 ANIIEKTPUKOB.

HNToro

OK-7

4 AKTUBHBIE JU3/IEKTPUKU

AKTVBHBIe IU3/IEKTPUKH:
CerHeTO3/IeKTPUKH, NTbe303JIeKTPHKH,
3J1IeKTPeThI, JXUAKHWe KPUCTAJL/IbI U JIP.
OnemMeHTbl Ha OCHOBEe aKTUBHbBIX
JIA3/IeKTPUKOB. BapyuKOH/BI U .
ITre30pe3oHaTopel U
Mbe30TpaHC(OPMaTOphI.

HToro

OK-7

5 MarHuTHble MaTepua’sbl

OOb11e cBefieHUs1 0 MarHUTHBIX
MarepHasax 1 Ux KiacCupUKaLysl.
®eppo- U peppuMarHeTUKH, OCHOBHbIE
rapamMeTphl ¥ MX 3aBUCUMOCTb OT
BHEIIHUX ()aKTOpOB. MarHUTOMSITKHE U
MarHuUTOTBep/ible MaTepualbl,
MarHUTO[M3/1IeKTPUKH, (PepPUTHI,
MaTepuaJibl /1Sl IOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepya’bl Crie[uaJlbHOro
Ha3HaueHMUs.

HNToro

4

OK-7

Wroro 3a cemecTp

18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTIIMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLuMU) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIMTIMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.
Tabnuiia 5.3 - Pa3gensl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne HavmeHoBaHMe TUCIATIIVH

Ne pa3zesioB AAHHOM AWCLIUTIIUHBIL, [7151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTieunBaroLLUX U
obecrieurBaeMbIX JAUCIUTTAH
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1 2 3 4 5
[IpepecTByromue AUCLUIIUHBI
1 |EcrecTBO3HaHUE + +
2 | Komrio3uTHbIe MaTepuasbl + + + +
3 |Maremaruka + + + + +
4 | ®usmka + + + + 4
5 | Xumus +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTEHLMM, (OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHSATHUMI
TipeZicTaB/eHo B Tabsuiie 5.4
Tabmua 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
VICLIUTI/TUHBI

Bubl 3aHaTHI

DOopMBI KOHTPOJIS

KomneTeHiyn
Jlekiun
IIpakTryeckre 3aHATUS
CamocTosiTenibHast paboTa

OK-7 + KoHcnekT caMOroiroTOBKY,
Ornpoc Ha 3aHATUAX, TecT

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUH B uyacaxX TMPUBEJEHBI B
Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHus TIPY pa3HbIX hopMax 3aHATHH B yacax

VHTepakTyBHbBIE
MeToabl P Bcero
JIeKLIuU
4 cemecTp

Pemienvie cuTyallMOHHBIX 3a7a4 2 2
IIpe3eHTaruy C UCTIOIL30BaHUEM pPa3jaTOUHbIX 2 2
MaTrepHuasioB ¢ 00CyKeHreM

Mosrosoi Wwrypm 2 2
[TpeseHTanMu C UCMOIB30BaHUEM CJIAM/I0B C 2 2
obcyxeHreM

WToro 3a cemecTp: 8 8
Ntoro 8 8

7. JTaGopaTopHbINA NMPAKTUKYM
He npegycmorpeno PYII

8. [IpakTHUyecKue 3aHATHS
Copiep>xaHre MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Ha3sanus paszesnos Copep>kaHre IpaKTUUECKUX 3aHATHUMN

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMITeTeHLIUU

4 cemecTp

N

1 Knaccudukaiiysi 1 0CHOBHbIe MesxkaToMHbIe XUMHUUecKHe cBsi3u. Pacuet
CBOMCTBA 3JIEKTPOTEXHUUE CKUX 3/1eKTPOOTPULIATE/IBHOCTH aTOMOB.
MarepuasioB PacueT sHepruu MOHHOM CBSI3U.

Htoro 2

2 IIpOBOJJHUKOBBIE MaTepHasbl U OnekTpuyecKue CBOMCTBa 6
MeTaJl/InyecKue CIijiaBbl TIPOBOJHUKOBBIX MaTepuaJsoB.
3aBUCUMOCTb Yy/IeJIbHOTO COTIPOTHUB/IEHUS
oT Temriepatypsl. [IpaBuno MarTtucceHa.
TemrepatypHbIii KO3QOULMEHT
COTIPOTUBJIEHUS yAETHHOTO
COTpoTHB/eHUs. BivsiHre 4acTOThbI
HarpsbKeHUs1 Ha COTIPOTUB/IEHHE
MPOBO/IHMKOB. DJIeKTPUUeCKre CBONCTBa
criaBoB. TeMnepaTypHbIN KO3(QPULIMEHT
COTIPOTHUB/IEHUS Y/ €/IbHOTO
COTIPOTUB/IEHUSI CI/IaBOB. 3aKOH
Hopareiima.

HToro

3 [JuaneKkrpuueckre MaTepuasbl [Tonsipu3anys. D/1eKTpONPOBOLHOCTD 4
[IM371eKTPUKOB. 3aBUCHMOCTD
3/1eKTPOINIPOBOJHOCTH AU3JIEKTPUKOB OT
TeMIlepaTypsl. [IusiekTpruecKue moTepu.
TaHreHc yria AusieKTpuyeCcKux moTepsb.

Ntoro

4 AKTUBHBIE JU3IEKTPUKHU AKTVBHBIE IUS/IEKTPUKH:
CerHeTO3/1eKTPUKH, MTbe303/IeKTPHKH.
PacueT nonsipu30BaHHOCTH
CerHeTo3/1eKTPUKOB. Pacuer
I1be30MOZYJISL.

HToro 4

5 MarHuTHbIe MaTepUaJbl [ua- u mapamMarHeTuky, geppo- u 2
bepprMarHeTUKy. XapaKTePUCTUKU U
rapaMeTpbl MarHUTHBIX MaTepUasIoB.

Htoro 2

Wtoro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buibl camocTosiTesTbHOM paboThl, TPYZA0EMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/[CTaB/IeHb! B
Tabmmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

2 g
5 z S
o S E
Buzpl camocrositenbHOM = > O
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
4 cemecTp
1 Knaccudukanys u ITogroroBka K 2 KoHncrmiekT
OCHOBHbIE CBOMCTBA MpPaKTUYe CKUM 3aHATUSIM, CaMOIIOZATrOTOBKH,
3JIEKTPOTEXHUUEe CKUX ceMHHapam KoHTposbHas pabota,
MaTepraioB Tect
repuano [TpopaboTKa JIeKLIMOHHOTO 1 ec
Marepuasa
Ntoro
2 IIpoBOJHUKOBBIE [ToaroroBka K Koncriekr
MaTepuasbl U TpakTUye CKUM 3aHATUSM, CaMOIO/TOTOBKY,
MeTa/UInyeCKUe CIlaBbl | CeMHUHapam KoHTposnbHas paboTa,
[TpopaboTKa eKIIMOHHOTO 2 Tecr
Marepuasa
Ntoro
3 JuaneKrpudeckue ITogroroeka K 4 KoHcriekT
Marepuraibl MPaKTUYe CKUM 3aHATUSM, CaMOIIOZATrOTOBKH,
ceMHHapam KoHTposbHas pabota,
Tect
ITpopaboTKa JeKITMOHHOTO 1 ec
Marepuasa
Ntoro
4 AKTHBHBIe TU3/IeKTPUKHU | [TorOTOBKA K 4 BricTyninenue (moknan) Ha
MpaKTUYeCKUM 3aHSATUSIM, 3aHsATAU, OTIPOC Ha
ceMHHapam 3aHATHSX,
BaHue, TecT
Harnucanue pedepaToB 6 Cobeceposane, Tec
[TpopaboTKa /IeKLIMOHHOTO 1
Marepuasa
Ntoro 11
5 MarauTHble Matepuasibl | [ToAroToBKa K 2 BricTyninenue (moknan) Ha
MpaKTUYeCKUM 3aHSATUSIM, 3aHATHU, KOHCTeKT
ceMHHapam CcaMonoAroToBku, Omnpoc
Ha 3aHATUSIX
Hanucanue pedepartos 6 a3a
ITpopaboTKa eKLMOHHOTO 1
Marepuasa
HToro 9
Nroro 3a cemecTp 36
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Ntoro 72

9.1. TemsbI pedeparoB

1. TlpyvMeHeHNe CerHeTO3/IeKTPHUKOB.
2. lIpumeHeHUe be303/1eKTPUKOB.
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[TpumeHeHre XUIKUX KPUCTAJIOB.

[IpMeHeHre MarHUTOMSATKUX MaTepUasoB.
[IpuMeHeHre MarHUTOTBEPABIX MaTepraoB.
MarHuTtHble MaTepyasbl Clie[jiaJbHOTO0 Ha3HAYeHMUs.
MarHuTHbIe MaTepUaJbl AJ1s1 3aniCcy UH(POpMaLUH.

Nouahkw

10. KypcoBas padora
He mipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. bBanbHbIe OLeHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BanbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH 0asu1 3a Iepuop Bcero 3a
6am1 Ha 1-yro KT c| ©6a 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia cemectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
4 cemecTp
BricTynyienue (goknan) Ha 5 5 10
3aHATUU
KomrmoHeHT 1 1 1 3
CBOEBPEMEHHOCTH
Koncnekr 1 2 2 5
CaMOIIOZIrOTOBKH!
KonTposbHast pabora 5 5 5 15
Ornpoc Ha 3aHATUSIX 2 2 2 6
Pedepar 4 4 8
CobecenoBanue 2 2 5
Tect 6 6 6 18
VToro Makcumym 3a 16 27 27 70
T1epro/,
OK3aMeH 30
Hapacraroiym utorom 16 43 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnura 11. 2 — TlepecueT 6asisioB B OLIEHKH 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMaJsIbHOM CyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/|CTaB/eH B Tabiuiie
11.3.
Tabsura 11. 3 — ITepecueT cyMMbI 6a/I/IoB B TPAJIUILMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)
3K3aMeH
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5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)

85-89 B (oueHn xopol11io)
4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)
3 (YA0OB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Xwummusi pagromarepuranoB: YuebHoe rocobue / Kucrenesa M. I, Hedenues E. B. - 2009. 266
c. [DnexrpoHHsbIii pecypc] - Pexkum gocryna: https://edu.tusur.ru/publications/1360, cBOOOAHBIIA.
2. Paguomarepuasibl U paiIMOKOMITOHEHTHI: YueOHoe nmocobue / Conzarosa JI. FO., Ky3e6Hbix H.
W. - 2012. 177 c. [OnektpoHHbI! pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/2733,
CBOOO/HBIM.

12.2. lonosiHMTE /ILHAA JIMTepaTypa

1. burnep, JI. P. Martepuanbl U 37eMeHTbI 37IeKTPOHHOW TeXHUKM : YueOHoe rocobue st
cTyneHTOB crietuanbHocTd 210106, 210104, v Hanpasnenus 210100 / JI. P. butHep ; denepanbHOe
areHTCTBO 10 oOpa3oBaHWio, TOMCKUI TOCY/apCTBEHHBI YHUBEPCUTET CUCTEM VIIPAaBJeHUS W
pagno31eKTpoHuKH. - Tomck : TYCYP, 2007. - 214 c. : wn., Tabn. - bubmorp.: c. 213-214. - (Hamuuue B
oubmioreke TYCYP - 46 3k3.)

2. Hedenues, Esrenuii BanepbeBnu. Pagriomareprabl U paJAOKOMITIOHEHTHI : yueOHOe rocobue
/ E. B. HedennieB ; MunucrepctBo obpa3zoBanusi Poccutickoit ®eneparmn, ToMCKUl TOCYJapCTBeHHBIM
YHUBEPCUTET CUCTeM YTIpaB/ieHUsI U paZiio3ieKTpoHUKU. - Tomck : TMIIJO, 2000. - 289 c. : un., Tabn. -
bubmorp.: c. 289. (Hamuuue B 6ubmoreke TYCYP - 29 3Kk3.)

3. ConparoBa, Jlronmuina HOpreBHa. MartepuanoBeniene u Matepuassl OBC : yuebGHoe
nocobue / JI. FO. CongaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®epeparyu, ToMcKuid
rOCy/JapCTBEHHbIN YHUBEPCUTET CHUCTeM YTpaB/leHuss U pajuoieKTpoHuKH, Kadeznpa komriiekcHOM
MHGOPMAaI[HOHHOM 6e30TaCHOCTH 37IeKTPOHHO-BLIUMCIUTETBHBIX CUCTeM. - Tomck : TMIIJIO, 2001. - 182
C. : Wi - bubmmorp.: c. 181 (Hamuuue B 6ubmoreke TYCYP - 16 3k3.)

4. ConpgaroBa, Jlrommuia HOpreBHa. MarepuanoBefeHrie u Marepuanbl OBC @ yueGHoe
nocobue / JI. FO. ConzgaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®ezneparu, ToMcKui
rOCy/apCTBeHHbI YHUBEPCUTET CHUCTeM VYIIpaB/eHUsI M PaJu0371eKTPOHUKY, Kadenpa KOMIUIeKCHOM
MH(POPMaLMOHHOW 6e30MacHOCTH 37IeKTPOHHO-BBIUMC/IUTENBHBIX cucTeM. - Tomck : TMIIIO, 2001. - 182
C. : un. - bubmuorp.: c. 181 (Hanmuuue B 6ubmmoreke TYCYP - 16 3K3.)

5. TIpeobparkeHCKH, Anekced AmekceeBUY. MarHWTHbIe MaTepyaibl U 37IEMEHThI : YUueOHUK
nuist By30B / A. A. TIpeobpaxeHckuii, E. I. Buiapg. - 3-e u3g., nepepab. u gom. - M. : Beicias mkorna,
1986. - 352 c. : un. - bubmmorp.: c. 346-348. -TIpeam. ykas.: c. 349-350. (Hanuune B 6ubmoreke TYCYP
- 10 9K3.)

6. Amntunos, bopuc JIbBoBUU. Marepranbl 51€KTPOHHOW TEXHUKW: 3a/jaud U BOMNPOCHI :
YuebHoe nocobue asisi By3oB / B. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3f., CTepPeOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : wn., Tabn. - (YueOHuku st By3oB. CrieljdajibHasi JUTEpaTypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hamuure B 6ubmoreke TYCYP - 101 3k3.)

7. TpyOburpiH, AnekcaHap MuxaiioBud. DjieKTpopafuomMarepuassl: JU3ieKTpuky : YueOHoe
nocobue (I aBTOMAaTM3UPOBAHHOW TexHoioruu obyuenus)) / A. M. TpyouusiH ; Tomckas
rOCyAapCTBeHHas! akaZieMUsi CICTeM YTIPAaBIeHUs] U Pai03/IeKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - Bubmmorp.: c. 76. - ISBN 5-86889-021-3 (Hanmuune B 6ubmoreke TYCYP - 22 3K3.)

12.3. YueOHO-MeToANYEeCKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme
1. TexHonoruu m MarepuanoBefieHHe: MeToquuecKue yKa3aHUsl U 3aJlaHUs [JIs1 IPaKTUUeCKUX
3aHSITHUM U camocTosTesIbHOU paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHSbIN pecypc] - Pexxum
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noctyra: https://edu.tusur.ru/publications/1774, cBo60JHBIT.

2. Papuromarepuasibl ¥ paZIMOKOMIIOHEHTHI: MeToinyeckue yKa3aHUs U 3a/laHus [1JIs IPOBeZleHust
MpaKTUUeCcKUX 3aHatui 1o aucuuriimHe / CongaroBa JI. FO. - 2012, 29 c. [OnekTpoHHbIN pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, cBo6oAHbBIH.

3. Marepuanbl U KOMIIOHEHThI 3/IEKTPOHHBIX CpeZiCTB: MeToAuueckue yKas3aHusl U 3a/laHus /ISt
TIPOBe/IeHHsI ayZIMTOPHBLIX 3aHATHM M CaMOCTOSITe/IbHOM paboThl cTygeHToB / Congarosa JI. FO. - 2013. 16
c. [OnekrponnsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2927, cBobogHBIT.

12.4. Ba3bl AaHHBIX, HUH(OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMBI
1. O6pa3oBaTe/nbHbIii OPTa/ YHUBEPCUTETA
2. Bubnuoreka yHuBepcHUTeTa

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[JeMOHCTpaLMOHHbIe T/1aKaThI.
[TepeHOCHBIE MaKeThbI [ IEMOHCTPALIMM Ha JIeKLUSAX U TIPOBeZieHHs MPaKTUUeCKUX 3aHATUM.
Microsoft PowerPoint f/1s1 mpoBefieHus1 JIeKLMi U 3alLWAThI Tpe3eHTaL[1i, orepaloHHble CUCTeMbI
Windows u
Unix /11 IpoBeieHyst MPaKTH4YeCKUX 3aHATUN.

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aluy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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1. BBegenue

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

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

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-7 CTIOCOOHOCTBLIO K CAMOOpTraHU3al[iH U HomkeH 3HaTh PU3UKO-XUMUUECKUE
camMo00pa30BaHUIO CBOMCTBa MaTepyasioB, TUMbl XUMHUYECKUX

CBs13€, CBOMCTBA KPUCTa//IAUe CKUX
MaTepuasioB, 3aBUCUMOCTh CBOWCTB
MaTepuasioB OT UX CTPOEHHs 1 COCTaBa ;
IomkeH ymeTh PalioHa/IbHO BLIOUPATh
Marepuasbl Py pa3paboTKe TEXHUKO-
5KOHOMHYECKOT0 000CHOBAHHSI TIPOEKTA B
3aBUCUMOCTH OT NPeJbsIBIIsSIEMbIX K HUM
TEeXHUUECKUM TPeOOBaHUSIM;

HomkeH BnazieTb HaBbikamu pacuera
rapaMeTpOB MaTepuasioB, IPUMeHsIEMbIX B
3/71eKTPOHHOM TeXHUKe.;

OO1Me XapaKTepUCTHKH TI0Ka3aTesneld M KPUTePUEB OLIEHUBAHUS KOMITeTEHIMM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

[Tokaszarenu v
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokui | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTHUUeCKUX YMEHWH, | [POBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpotLiecchl, obime NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | TIPUCIIOCA0/TMBaeT CBOe
o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (oporoBbIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH
ypOBeHb) 7151 BBITIO/IHEHHS! TIPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OK-7
OK-7: criocoGHOCTBIO K CaMOOPraHU3aliy U CaM00Opa30BaHHIo.
st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITETeHLIUH, IIpUMeHsieMble [ii 3TOT0 BUZBLI 3aHATHA WM HCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
npe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CBOMCTBA Y THUIIbI 371EKTPO-
TeXHUUE CKUX MaTepHasioB;
OCHOBHBIE TTOHSTHS,
oTIpe/ie/IeHUs], TEPMHUHBI;
MOZIe/T! U MEeTO/Ibl,
WCII0/Th3yeMble /ISt
M3yJeHust 00BEKTOB
JTUCLIATITUHBI

€CTeCTBO3HaHUS, XUMUU U
BbIOMpATh METO/IbI
WCCIIe/IOBaHuS,
COOTBETCTBYIOIIHE
T0CTaB/IeHHOM 3aziaue,
BBIOMpATh MOZe/TN
HCC/IelyeMOM CUCTeMbI U
000CHOBBIBaTb CBOM
BbIOOD; CTPOUTH
MaTeMaThyeCcKue MOJIeJH C
TipUMeHeHreM CpeJiCTB
BBIUHC/TUTE/TLHON TEXHUKH
Y TIPUKJ/IaTHOTO
MIPOrPaMMHOTO
obecrieuenus1, 060011aTh U
WHTEPNpPeTUPOBATh
TIO/TyYeHHbIe pe3y/IbTaThl;
BBITOJIHSITh PaCUeThl
OCHOBHBIX TTapaMeTpPOB
3JIEKTPO-TEXHUYE CKUX
MaTepua’sioB;
TI0/Tb30BaThCSI
o0bIrieHayyHOM U
crieliaibHOM
JIUTepaTypou

CocraB 3HaTb YMmeTb Bnagets
CopepxaHue [omkeH 3HaTb OCHOBHBIE | IpUMeHsATh 3HaHUSA HaBbikamu BeIOOpa
3TaroB (b13UKO-XUMUYeCcKre MaTeMaTuKu, HU3UKU U MeTOZI0B MCC/Ie[J0OBaHus,

Mojiesieli uccienyemMoi

CUCTEeMBI U
VHTepIipeTaLluu
pe3y/ibTaToB

HCC/IeJOBaHUS CBOMCTB

3/IEKTPO-TeXHUUEeCKUX

MaTepKra/IoB; HABBIKAMHA

TI0 aHan3y
pa3HO00pa3HbIX
TIPOIIECCOB B TBEP/IbIX

TeJlaX; alllIpPOKCUMallhu1 U

dHaJ/IM3a YMC/IOBBIX

pe3y/bTaToB Hab/FoIeHUH

Buzpbl 3aHATHI

* lHTepakTUBHBIE

* NHTrepakTuBHbIE

¢ CamocTosTe/bHaa

JIeKL[1H; JIeKL1Y; paborta;
* [IlpakTnueckue  IlpakTuueckue
3aHSATUS; 3aHSTHUS;
¢ Jlekuuy; * Jlekuuu;
* CamocTosiTe/bHast * CamocrosTenbHas
paborta; pabora;
* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Vcnonb3yemsle * Ormpoc Ha 3aHATUSX; * Omnpoc Ha 3aHATUAX; ¢ OJK3aMeH;
CpeACTBa ¢ KoHcnekT * KoHcrekT
OLleHMBaHMsA CaMOITOATOTOBKU; CaMOTIO/AITOTOBKU;
e TecT; * Tecr;
* DK3aMeH; * OK3aMeH;
dopMyIMpoOBKa TMoKa3aTesell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Taburie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OT1mnyHO * ObGnazmaer * OOGnazaer * Biazeer HaBbIKaMH
(BBICOKMI YPOBEHb) | TEOPETUUECKAMU rpakTh4Ye CKUMHU M3MepeHUs], aHa/13a
3HaHUSAMU B 00/1aCcTH YMEHUSIMU, HCCIIeyeMbIX

MaTepud/IoBeJeHus C

HeoOXOAUMBIMU /1151

XdPAKTepUCTUK U
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TMOHUMAaHWEM I'DaHUL] CaMOCTOSITeJILHOTO MO/IeJTUPOBAaHUSI CBOMCTB
TIPUMEHUMOCTH. ; peleHus 3ajau 7IeKTPOTEXHUYE CKUX
TIOBBIIIIEHHOM MaTepuasoB;
CJI0’KHOCTH,;
Xopomwo (6a30Belil | * 3HaeT NPUHLMIIEL ¢ OOnagaer e Bnageer
YPOBeHb) TpoLiecchl, obrmye MpakTUueCKUMU TepPMUHOJIOTHEH,
TIOHSITHS B TIpefienax YMEHUSIMHU, OCHOBaMU M3MepeHUsl,
H3yuaeMoil 06/1acTy ; HeoOXOAUMBIMU 1J1sT aHa/M3a u
pellleHUs TUTIOBBIX 3a/jau | MOZe/JMpPOBaHUsI CBONCTB
B 00/1aCTU UCC/IIOBAHUS; | 3/IEKTPOTEXHUYE CKUX
MaTepua’sios;
YI0BNIETBOPUTE/IbH | ¢ 3HAeT IPUHLIUIILI, * O6namaet ocHOBHBIMH | * MoxeT 3¢heKTUBHO
0 (1IOpOroBeIi TIPOLIeCChI, 0bIIHe yMeHUsIMH, TpebyeMbIMH | paboTath 1o/
YPOBeHb) MOHATHUSA B IpeJenax [J1s1 pelleHys IPOCThIX HabsroieHreM
M3yuaeMou 00/1acTH ; 3ajiay ; rperiofiaBare’is;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiul BhIIIETIePeUNC/IEHHBIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCS TUTIOBble KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeOOXOAMMbIe /i1 OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIbITa
JesITeTbHOCTH, XapaKTepU3YIOIUX 3Tarnbl (OPMUPOBAHUS KOMITETEHLIMMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TIPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY

— Uem pasnuuaroTCs NPOBOAHUKY, IIONYIIPOBOAHUKA M [AUSJIEKTPUKU? UTO Takoe 3Heprus
voHM3anuu aroma? Urto Takoe SHeprus CpoACTBAa aromMa K  3yeKTpoHy? UTo  Takoe
J1eKTPOOTpULIATe/IbHOCTE? Kak BO3HMKaeT MOHHAas, KOBajeHTHas CBs3b? UTO Takoe MeTasljiMyecKas
cBs1i3b? HaszoBuTe BUABI MEXMOJIEKY/ISPHBIX CBsi3el. OCHOBHBbIE 3/eKTpUYecKre IapaMeTpbl MeTasljloB.
Kak 3aBUCHT yz#e/nbHOe CONpPOTUMB/IEHME MeTa//IoB OT TeMriepaTypbl? Kak 3aBUCHT yesbHOe
COIPOTHB/IEHHE MeTaslyIoB OT MpuMecei u Apyrux AedekroB? YTo Takoe TemriepaTypHbIi ko3¢ uipeHT
yAeNbHOr0 COonpoTHB/aeHUs? OCHOBHbIE 3/1eKTPUUECKUe CBOMCTBA MeTa/sIMYeCKUX CIuiaBoB. UTo Takoe
VHTepMeTa/yinyeckye coefvHeHus? UTo Takoe mnossspusanus? [laiite ornpefeneHye IO/SIPU30BaHHOCTH,
MOJISIPU3YeMOCTH,  [U3JeKTPUUYECKOW  MpOHULIaeMOCTH. Buael  monsipuzanuu. Kak — 3aBUCHT
[OUDJIeKTpUUecKass  IPOHHLIAeMOCTb  OT  TeMIleparypbl?  DJIeKTPOINPOBOAHOCTb  IW3JIEKTPUKOB.
Husnektpuueckre motepu. UTo Takoe TaHTeHC yr/ia AU3AeKTpUUYeCKUX MoTtepb? OCHOBHbIE CBOWCTBa
CerHeTo3/1eKTPUKOB. [1be303/eKTpuKy. JOnekTpeTsl. JKuakue Kpucrasaibl. Kiaccuukaiuss MarHUTHBIX
MaTepuasioB. /Iua- u rnapamarHeTuku. ®@eppo- u ¢eppumarHeTdku. KprBasi HaMarHuuuBaHus. YTo Takoe
MarHUTOMSATKHWe ¥ MarHUTOTBep/ible MaTepraJibl?

3.2 TecToBble 3aJaHUA

— Pa3zgen "Knaccudukaiusi ¥ OCHOBHbIE CBOWCTBA 3/IeKTPOTEXHUUYECKUX MarepuanoB”. 1.
Hanmuimmre BblpakeHWe [/ 3/€KTPOOTPULATebHOCTU. Pacum@pyiite BXofsie Tyda CUMBOJIBIL.
O/eKTpOOTpULIaTe/IbHOCTh MeTasioB (0osbllle, paBHA, MeHblile) 37eKTPOOTPHULIATeIbHOCTH TaJoTeHOoB.
[TonuepkHuTe HyXHBIM BapuaHT. 2. KakoW BuZ CBSI3W (HaNMILIWTe ee Ha3BaHWe) OCYIECTB/SIETCS B
Mmosiekyse NaCl u Kakve M3 repeurc/ieHHbIX CBOMCTB Me)KaTOMHBIX CBsi3eld MOTYT el COOTBETCTBOBATh?
OTmeTbTe BCe BO3MOXKHbIE BapuaHThL. 1)Hachkllljaemasi 2)HeHachbllllaeMasi 3)HaripaB/ieHHasi 4)
HeHarpas/jeHHas S5)nonspHasi 6)HernossipHas Paszen "IIpoBofHMKOBBIE Marepuanbl U MeTayInyecKue
criaBbl" 1. 3aBMCUMOCTD Y/Ie/IbHOTO COTIPOTMBJIEHUS! OT COJepykaHus KOMIoHeHTa «B» B cruiaBe «AB»
VMeeT, B Cpe/iHeM, BUJ| KPUBOM C MaKCUMyMOM, Ha ¢)oHe KOTOpOro Hab/rojatoTCst pe3Kre MUHUMYMBI, KakK
Ha3bIBaeTCs TaKOU criaB? JTo 00yc/ioBeHO (BbibepuTe BepHBIM BapyaHT) 1) yMeHblIeHHeM KOJIMuecTBa
Je(heKToB KpUCTA/ZIMUeCKOW CTPYKTypbl 2) YyBeIMUeHHWeM OCTaTOYHOro cornpotusneHus locT 3)
oOpa3oBaHWEM BeIeCTB C HOBOW KPHUCTA/UTMUeCKOM CTPYKTYpOi 4) yMeHbIIIeHWeM pacCesiHUs
3/1IeKTPOHOB Ha (hoHOHax. 2. CornpoTuBaeHre, 00yC/IOB/IEHHOe pacCcesiHheM 3/71eKTPOHOB Ha CTaTHueCKUX
nedekrax (Joct) 1) yBenMuMBaeTCs C POCTOM TeMIlepaTypbl 2) CTPEMUTCS K HY/IIO TPU TeMIleparype,
6m3koit K 0 K 3) He 3aBUCHT OT Temrieparyphbl. BeibepuTte BepHbiii BapuaHT. Pa3zen "[InsnekTpuueckre
marepuasbl" 1. ITonsspu3oBaHHOCTE paBHA 1) 37eKTpUYECKOMY MOMEHTY BCero o0bema /IM3/eKTpHKa, 2)
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TIOBEPXHOCTHOW TJIOTHOCTH CBSI3aHHBIX 3apsfioB, 3) CyMMapHOMY OObeMHOMY 3apsily JU3/IeKTpHKa, 4)
3/IeKTPUYECKOMY MOMEHTY, TPUXO/SAIIeMYCsl Ha eJMHULy o0bema. BribepuTe Bce BepHble BapuaHThL 2. B
pe3ysibTaTe TIOJSIPU3ALMHM B [UIJIEKTPUKe HaOmomaeTcss 1) 3/1eKTpudueckuil Tok 2) ociabieHue
3/1eKTPUYECKOTO TO/si BHYTPU [AUWS/AEKTPUKA 3) yBelWueHWe KOHLIeHTpal[My CBSI3aHHBbIX 3apsifioB 4)
T0sIBJIEHMEe HeCKOMIIeHCMPOBAHHOI'O CBSI3aHHOIO 3aps/ia Ha MOBEPXHOCTU JU3JIeKTPUKAa 5) yBeluueHue
3/IEKTPUYECKOTO TIONST BHYTPU [AUIeKTPUKA 6) yBe/lnddeHHe KOHL|eHTpalluM CBOOOAHBLIX 3apsifioB 7)
nedopmaiusi marepuana. [ToguepkHuTe Bce BepHble BapuaHThl. Pa3fen "AKTUBHbIe JU3/eKTPUKU" 1.
Heob6xomumbIM yCl0BHMEM Hamuuus Tbe303¢dexra B KpUcTasie siByisieTcs 1) Hanuuve B HEM TJIOCKOCTH
CUMMeTpYH 2) Haju4he MOHOB KPeMHMs M KUCI0pOZa 3) OTCYTCTBHE LieHTpa CUMMeTpuu 4) Haauuue
CTIOHTAHHOW TOJSIpU3aLiK 5) OTCYTCTBHEM BpalllaTe/IbHOW OCH CUMMeTpUU 4-TO mopsifka. Bribepute
BepHbIM BapuaHT. 2. KprBas mossipusaljui — 3TO 3aBUCUMOCTD 1) MOIpHU30BaHHOCTH CerHeTO3/IeKTPUKa
OT TeMmIlepaTypbl 2) AU3/eKTPUUECKON TMPOHMLaeMOCTH OT HamNpsUKEHHOCTH 3/IeEKTPUUecKoro mossi 3)
TIO/IIPU30BAHHOCTH OT HAaNpsUKEHHOCTH 3JIeKTPUYECKOro mosis 4) OCTaTOYHOM ITOJIIPU30BAHHOCTH OT
HanpsUKeHHOCTHU 3JIeKTPUYECKOr0 MO/s 5) TMO/SIPU30BaHHOCTA OT YacTOThl 3/IEKTPUUECKOTO TI0JISL.
BribepuTe BepHbIi BapHaHT.

3.3 Temsbl pedepaToB

— MexaHuyecke CBOMCTBa 3/IEKTPOTeXHWYECKMX MarepuasoB. PaiualjMoHHbIe CBOWCTBA
3/IEKTPOTEXHUYECKMX MaTepuaioB. MeXMoseKy/sipHble BHZbI CBSi3U. IIprMeHeHHe TPOBOJAHUKOBBIX
MarepuaioB B poboToTexHMKe.  MexaHWuecKWe  CBOWMCTBA  MeTa//IMUeCKUX  CIJIaBOB.
VHTepMmeTayinueckue coefiiHeHHs. KOMMO3MIMOHHbBIe MOPOLLIKOBbIe IacTMacchl. CI0MCThIe T/1aCTUKHU.
Heopranuueckve cTeksia. [IpumeHeHue  CerHeTO3/eKTPUKOB. [IprMeHeHHe — Tbe303/1€KTPUKOB.
[lpumMeHeHMe >KUIKWX KpUCTalIOB. IlprMeHeHHWe MarHUTOMSTKHMX MaTrepuanoB. [lpumeHeHue
MarHUTOTBep/IbIX MaTepraoB. MarHuTHbIe MaTepyasbl ClieljiaJbHOr0 Ha3HaueHusl.

3.4 Boripochkl Ha cobecejoBaHue
— AKTHBHbIE [IU/IEKTPDUKU: CETHETO3/IeKTPUKH, Tbe303/eKTPUKHM, 3eKTPeThbl, KUAKHUe
KPUCTa/I/Tbl U Ip. DJIeMEHThI Ha OCHOBE aKTUBHBIX JU3/IeKTPUKOB. BapukoH bl U fp. [1be30pe3oHaTopsl u
nbe30TpaHc(opmaTopsl. TUMBI )KUAKKUX KPUCTA/UIOB. [IprMeHeHe )KUAKUX KPUCTa/IIOB.

3.5 TemMbl 0IPOCOB Ha 3aHATUAX
— OOmume cBemeHWsT O MarHUTHBIX Marepuanax W ux Kiaccudukanus. Peppo- U
(hepp¥MarHeTWKH, OCHOBHbIE TIapaMeTpbl M UX 3aBUCHMOCTb OT BHEIIHHX (AaKTOpPOB. MarHMTOMsTKHe U
MarHUTOTBep/ible MaTepUasibl, MarHUTOAUI/IEKTPUKH, eppUThI, MaTepyabl JJis TOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepuasbl CIrieliaJlbHOr0 Ha3HaYeHUsl.

3.6 Temnbl J0K/1a/10B
— TlprMeHeHHe CETHETO3/IEKTPUKOB.
— TlpuMeHeHHe MbE303/IEKTPUKOB.
— TlpumMeHeHMe KUJKUX KPUCTAJIIOB.
— TlpuMeHeHMe MarHUTOMSITKUX MaTepHasioB.
— TlpuMmeHeHMe MarHUTOTBEPbIX MaTepuasoB.
— MarHuTHbIe MaTepya’ibl ClieliMaJbHOrO Ha3HaYeHUsl.
— MarHuTHble MaTepyaJbl [/1s1 3aricy UH(OpMaIiu.

3.7 Dk3aMeHaLMOHHbIEe BOIPOCHI

— Knaccudukanyss  371eKTPOTEXHUUECKUX — MaTepuasioB:  TPOBOJAHUKH,  MOJYIPOBOJHUKHY,
[VSJIEKTPDUKY, MarHuTHble Marepuanbl. VMloHHas cBsisb. KoBaneHTHass cBa3b. MeTainueckasi CBfi3b.
MeskaTtoMHbIe BU/bI CBA3H. OCHOBHBIE /1eKTpUYeCKre CBOWCTBA MeTa/JIOB. 3aBUCUMOCTb 3/IeKTPAYeCKUX
CBOWCTB MeTas/yIOB OT BHELIHWX (PAKTOPOB. 3aBUCHMOCTb V/ebHOIO COIPOTHB/IEHHSI METa/JIOB OT
Temreparypbl. TemrepaTypHbIi KO3(@ULIMEHT Y/enbHOro conpoTuBaeHus. IlpaBuno MarrtucceHa.
OneKTpUYecKre CBOMCTBA MeTas//IMYecKHX CruiaBoB. 3akoH Hopgreiima. [IusnekTpuueckue marepuasbl,
VX HasHaueHWe W Kiaccupukanysi. OCHOBHbIe MapaMeTpbl MMAaCCUBHBIX AW3NIEKTPUUECKHUX MaTepHhasioB.
Bugel nonspusauuu.  Yrpyras —nosspusauds.  PesakcaluydoHHas — nosisipusanysi.  3aBUCHMOCTh
[M3/IeKTPUUeCKOW TPOHULIAeMOCTU OT Temrieparypbl. TeMmepaTypHbId KO3((ULIMEHT AWU3/1eKTpUUeCcKoi
MIPOHUL[AEMOCTH. DJIEKTPOTIPOBOAHOCTb U3JIEKTPUKOB. [lMs/eKTpyuueckue moTepyd. TaHreHC yria
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[W3/IeKTpUUeCKUX 1oTepb. CerHetosneKTpuku. IIbe3ossekTpuku. Onektpetsl. \ @Deppo- U
(heppvMarHeTUKH, OCHOBHbIE TIapaMeTpbl M UX 3aBUCHMOCTh OT BHEIIHHX (AaKTOpoB. MarHuTOMsTKHe U
MarHUTOTBep/ble MaTepUasibl, MarHUTOAUI/IEKTPUKH, PeppUThI, MaTepuabl JJis TOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepyasbl CleljUaJbHOTO Ha3HAYeHNs.

3.8 TeMbI KOHTPO/IbHBIX PadoT
— Pacuer snekTpooTpuLlaTeNIBHOCT aTOMOB. Pacuer SHepruyd WMOHHOM CBfI3U. 3aBUCUMOCTH
YZ,eJIbHOTO COTIPOTMB/IEHHS OT TeMIlepaTyphl. TeMriepaTypHbIM KO3()(PULIMEHT CONPOTUB/IEHHS Y e/bHOr0
conporuBnenus. [lpaBuno Martuccena. 3akoH Hopgrerima. BimsHue 4acTOTBl HamnpspKeHUs Ha
COMpPOTUB/IEHUEe TIPOBOAHUKOB. [lomspusanys [U3/IeKTPUKOB. OJIEKTPOIIPOBOAHOCTh IU3/IEKTPUKOB.
3aBUCUMOCTB 3/IeKTPOIPOBOSHOCTH AUJIEKTPUKOB OT TeMIieparypsl. [Jusnekrpuueckue rorepy. TaHreHC
yIya JU3/1eKTpUUeCKUX I10Tepb.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pellieHus 3a7au 00yUyeHHsT UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTofuYeCKHWe MaTepuasbl, OMNpejessIoe TpPOLeAypbl OLIEHMBAaHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (W) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIVH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas iuTEeparypa
1.  Xwumus pagromMarepuanoB: YuebHoe ocobue / Kucrenesa M. I, Hedenues E. B. - 2009. 266
c. [Onekrponnsiii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/1360, cBo60gHBIT.
2. Paauromarepuasibl U paIMOKOMITOHEHTBI: Y ueOHoe rocobue / Conpgarosa JI. FO., Ky3e6Hbix H.
N. - 2012. 177 c. [DOnekrpoHHblii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2733,
CBOOO/THBIM.

4.2. lonoHMTe/IbHAA IMTepaTypa

1. burnep, JI. P. Marepuanbsl U 371eMeHTHI 371eKTPOHHOM TeXHUKU : YueOHoe mocobue s
CcTyAeHTOB creuuanbHocTd 210106, 210104, v HanpaBnenus 210100 / JI. P. butHep ; denepanbHOe
areHTCTBO 10 oOpa3oBaHuio, TOMCKUE TOCYZapCTBEHHBI YHUBEPCUTET CUCTEM VIIPAaBAEHUS W
pasnosieKTpoHukH. - Tomck : TYCYP, 2007. - 214 c. : wi., Tabn. - bubmumorp.: c. 213-214. - (Hamuuue B
oubmioreke TYCYP - 46 3Kk3.)

2. Hedenues, EBrenuii BanepbeBuu. Pagriomarepyarbl U paJuOKOMITOHEHTHI : ydeOHOe rocobue
/ E. B. HedenrieB ; MunucrepctBo obpa3oBanusi Poccutickort ®eneparmn, ToMCKUN TOCYJapCTBEHHBIH
YHUBEPCUTET CHUCTEM YTIpaBlIeHUs M PaJuo37eKTPOHUKH. - Tomck : TMIIIO, 2000. - 289 c. : un., Tab. -
Bubmuorp.: c. 289. (Hamiune B bubmioreke TYCYP - 29 3k3.)

3. ConparoBa, Jlrogmuia FOpbeBHa. MarepuanoBesienie u Matepuanbl OBC : yuebHoe
nocobue / JI. FO. ConpmaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®epeparu, ToMcKuii
rOCy/lapCTBEHHbIM YHHUBEPCUTET CHUCTEM YIIpaB/leHHsI U paJuo0371eKTPOHUKH, Kadenpa KoMIiekCHON
nH(pOpMaLIMOHHOM 6e30MacHOCTH 3/IeKTPOHHO-BBIUNC/IUTENBHBIX cucTeM. - Tomck : TMIIZIO, 2001. - 182
C. : . - bubnuorp.: c. 181 (Hanuuue B 6ubmoreke TYCYP - 16 3K3.)

4. ConpgaroBa, Jlrommuia HOpweBHa. MarepuanoBefeHrie w1 marepuanbl OBC @ yuebGHoe
noco6ue / JI. FO. ConparoBa ; MuHucTepcTBo o6pa3oBaHust U Hayku Poccuiickoit denepariyuu, ToMckuit
rOCy/lapCTBeHHbI YHUBEPCUTET CHUCTeM VIIpaB/eHUsI M paJuo3/7eKTPOHUKY, Kadenpa KOMIUIEKCHOM
HMHGOPMaI[MOHHOM 6e30TaCHOCTH 37IeKTPOHHO-BLIUHMCIUTEIBHBIX CUCTeM. - Tomck : TMIIZIO, 2001. - 182
C. : Wi - bubmorp.: c. 181 (Hamuuue B 6ubmoreke TYCYP - 16 3k3.)

5. TlpeobpaskeHcKUii, Anekceill ArnekceeBWY. MarHUTHbIe Marepyasbl U 371eMeHThl : YueOHUK
auist By3oB / A. A. Ilpeobpakerckuii, E. I'. bumapga. - 3-e u3z., nepepab. u for. - M. : Beicuias mkona,
1986. - 352 c. : ui. - bubnuorp.: c. 346-348. -I[Ipeam. ykas.: c. 349-350. (Hanuuue B 6ubMoTeke TYCYP
- 10 7k3.)

6. Amntunos, bopuc JIbBoBUU. Marepuanbl 51€KTPOHHOM TEXHUKU: 3a/laud U BOMNPOCHI :
YuebHoe nocobue asst By3oB / b. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3/i., CTePEOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : w1, Tabn. - (YueOHUKH Ay By30B. CrieljMasibHasi JiMTeparypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hanmuune B 6ubmuoteke TYCYP - 101 3K3.)

7. Tpy6urpiH, AnekcaHgp MuxaiioBud. DjeKTpopafioMarepuassl: JU3/IeKTpuKy : YuebOHOe
nocobue (Iyi1 aABTOMATW3MPOBAaHHOW TexHonmorud oOydyenus) / A. M. Tpybuupsm ; Tomckas
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rOCyZapCTBeHHas! aKaleMusi CHICTeM YTIPAaBIeHUs] U PaJr03/IeKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - bubsmorp.: c. 76. - ISBN 5-86889-021-3 (Hamuue B 6ubmioteke TYCYP - 22 3k3.)

4.3. YueOHO-MeToANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. TexHonoruu U MaTepuanoBefeHue: MeTofuuecKre yKasaHUsl M 3alaHusl [Jis NIPaKTUUeCKUX
3aHATUM U camocTosiTesibHOM paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbI pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1774, cBoOOAHBIA.

2. Papuomarepuasibl ¥ paZJMOKOMIIOHEHTHI: MeToinueckue yKa3aHUs 1 3a/laHus [171s IPOBeZleHust
NpaKkTUYeCcKUX 3aHATUN no gucuuriiHe / Conpgarosa JI. FO. - 2012. 29 c. [OnekTpoHHBIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, cBo6oAHbI#A.

3. Marepuanbl 1 KOMIIOHEHThI 3/IeKTPOHHBIX CPe/ICTB: MeToAnueckue yKa3aHUs U 3aJjaHus JJisl
TIPOBe/IeHUsI ayZIMTOPHBIX 3aHATHM M CaMOCTOsITe/IbHOM paboThl cTygeHToB / Congarosa JI. FO. - 2013. 16
c. [DnextpoHHsbIi pecypc] - Pexkum gocryna: https://edu.tusur.ru/publications/2927, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. OOGpasoBarebHbIl [10PTaa YHUBEPCUTETA
2. Bubnuoreka yHUBepcHUTeTa
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