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
XuMus ¥ MaTepuasioBejeHue-2

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

HaripaBneHue noAroToBku (cnernuanbHOCTh): 27.03.05 MHHOBaTHKa
HanpasneHHocTs (11po¢uib): YnpaB/ieHue HHHOBALMAMH B 3/IEKTPOHHOM TeXHUKe
dopma oOyueHus: OUHas

dakysnsreT: PUT, Paky/1bTeT HHHOBALMOHHBIX TeXHOI0THI

Kadenpa: YU, Kadeapa ynpasieHusi HHHOBaLMAMH

Kypc: 2

Cemecrtp: 4

YuebOHbIi 11aH Habopa 2013 roza

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
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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) 27.03.05 MIHHOBaTUKa, yTBepKAeHHoro 2016-08-11 roga, paccMoTpeHa U yTBep KAeHa

Ha 3ace/jJaHUU Kadepbl «___ » 20__ ropa, mpoTokos1 Ne

Pa3paboTunku:
Houenrt kad. KYZIP Kucrenesa M. I.

3aBepytomuii obecreunBarolei Kag.
Kyap Jlowunos A. I.

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

HaripaBJ/ieHus IOATOTOBKH (CreLaabHOCTH).

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
OucuuruivHa « Xumus U MatepuanoBefeHre-2» (b1.5.16) orHocurcs kK 610Ky 1 (6a30Basi 4acTh).
[IpegmecTByrOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
cefyrolye JUCLUITIMHBL: Matemarrka, OCHOBBI Teopuu Lerned, PU3MKa U eCTeCTBO3HaHUe, XUMUSA U
MaTepuanoBefieHHe-1.
[TocnepyromyMu JUCLUATIIMHAMU SIBJISTFOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLIUILUIUHBI

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

—  OIIK-7 crioco6HOCTBIO IPUMEHSITh 3HaHUSI MaTeMaTHKH, (PU3UKK 1 eCTeCTBO3HAHUS, XUMUH U
MaTepuasioBeZleHUs, TEeOpUM YIIpaBleHHWsI U MH(POPMALMOHHblE TEXHOJOTMM B HWHHOBAL[MOHHOM
JesiTeIbHOCTH;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh PuU3MKO-XxMMHYeCKHe CBOMCTBa MaTepuasioB, THUIIbI XMMHUYECKHUX CBs3el, CBOWCTBA
KPUCTa//INYeCKUX MaTeprasnoB, 3aBUCUMOCTb CBOWCTB MaTepyasioB OT UX CTPOEHUs U COCTaBa

— ymerb PaioHanbHO BbIOMpaTh Marepuasbl TNpU pa3paboTKe TeXHUKO-3KOHOMHUYECKOTO
000CHOBaHMs TIPOEKTA B 3aBUCHIMOCTH OT MPeABSIB/ISEMbIX K HUIM TeXHHUECKUM TpeOOBaHUSAM

— Brajerb HaBblkamMuy pacyera IapaMeTpoB MaTepyasoB, IIPUMeEHsSieMbIX B 3JIeKTPOHHOM
TeXHHUKe.

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

Buzbl yueOHOM /ieATebHOCTU Bcero yacoB CemecTpsbl

4 cemecTp
AynutopHbie 3aHATHSA (BCEro) 36 36
Jlekin 18 18
[IpakTrueckue 3aHATHS 18 18
M3 HUX B MHTepaKTHUBHOU (popme 8 8
CamocTosiTenibHast paboTa (Bcero) 36 36
[TpopaboTKa JIEKIMOHHOTO MaTeprasa 6 6
Harmnucanue pedepaToB 12 12
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 18 18
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Bcero (6e3 3k3ameHa) 72 72
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnipbl TpygoeMKoCTH 3.0 3.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI U BU/IBI 3aHATUM

= i
S)
= 8
w @ - o
5 =~ m a7
) =N o T =
= © ‘r‘_’ o v GE.J =
= = T = S T
No H el = = = 3 SRZ
0 a3BaHUs pasesioB AUCLUIUIVHbI < 5 5 o O =5
= & = g D ==
) o @] $ o=
= = m O Q 2
> 9 =X Sl
©
=% =
= =
@)
1 | Knaccudukaiiysi 1 OCHOBHbIe CBOMCTBA 2 2 3 7 OIIK-7
3/IeKTPOTeXHUUeCKUX MaTeprasioB
2 | IIpoBogHUKOBBIE MaTepuabl U 4 6 8 18 OIIK-7
MeTaJl/InYeCcKre CIlaBbl
3 | dusnekTpuyecKkue Mareprasbl 5 13 OIIK-7
4 | AKTUBHBIE IU3/IEKTPUKU 11 19 OIIK-7
MarsuTHble MaTepuasbl 9 15 OIIK-7
Nroro 18 18 36 72
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIeKI[UsIM)
g 2
E 4 =
S B2
CopeprkaHyve pasziesioB JUCLIAILIVHBI 110 = > T
HasBaHus pasjesnos ACP pasa AHEH S o &
JIEKLISIM g S U
S8 g =
=¥ o 2
= S
4 cemecTp
1 Knaccudukaiiyisi 1 0CHOBHbIE OeKTpOTexXHUYeCKre MaTepuarisbl, 2 OIIK-7
CBOMCTBA /IEKTPOTEXHUUE CKUX KJ/lacCU(UKaLs 3/1eKTPOTeXHUYECKUX
MarepuasioB MaTepuasioB: MPOBOJHUKH,
MOJTyIPOBOJHUKHY, IU3/IeKTPHUKHY,
MarHuTHbIe Marepuanbl. PU3NKO-
XUMUYeCKUe BOIIPOCHI CTPOeHUS
BelL[eCTBA U CBS3b C IeKTPUUeCKUMU U
MarHUTHBIMM CBOMCTBaMH MaTepHasoB.
XuUMHUueckue CBa3u. ArperatHoe
COCTOsIHMe BellleCTBa.
Ntoro
2 IIpoBOJHUKOBBIE MaTepUasbl U IIpoBoAHVKOBBIE MaTeprasbl, UX 4 OIlIK-7
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MeTa/lJinyeCKHe CI1JIaBbl

Ha3HaueHHe U Knaccudukauys. CTpoeHue
MeTaJl/IOB, OCHOBHbIE /IeKTpPUUECKHe
CBOICTBA MeTaslJIoB, 3aBUCUMOCTb
3/IEKTPUUECKUX CBOMCTB OT BHEIIIHUX
(akTopoB. BnusiHue Harpesa,
rIacTu4YecKo fiedopMaliiu Ha CBOMCTBA
MeTaslJIoB. MeXaHUueCcKre CBOMCTBa
MeTas/uioB. MexaHnueckue 1
3/1IeKTpUUeCcKre CBOMCTBA CI1/IaBOB.
KoHCTpyKIMOHHBIE MeTaslIbl U CII/IaBbI.

HToro

3 [usnekTpuuecKre MaTepuasbl

[wvsnekTpuueckue Matepyasbl, UX
Ha3HaueHHe U Kiaccudukanus. Obime
CBeleHUsI O MaCCUBHBIX ra3000pa3HbIX,
JKUJIKUX, TBEPJBIX JU3/IeKTPHUUeCKUX
MaTepuranax. OCHOBHBbIE TapaMeTphl
MaCCHUBHBIX JAU3/I€KTPUUECKUX
MaTepuasoB U UX 3aBUCUMOCTb OT
HarpsDKeHHOCTH 3/1eKTPUYeCKOro Mo,
YacTOThI M BHELLIHUX (PAKTOPOB
(TemIiepartypbl, BIa)KHOCTH, /1aB/I€HUS).
Bugpl nonspusanyu.
ONeKTPONPOBOAHOCTD JU3/IEKTPUKOB.
[Morepu 1 npo6o¥i AU3/1eKTPHUKOB.

Htoro

OIIK-7

4 AKTHBHBIE TU3JIEKTPUKA

AKTHBHBIE IU3/1eKTPUKU:
CEerHeTO3/IeKTPUKHU, Mbe303/1eKTPUKH,
3/1eKTPEeThI, )KUJKHe KPUCTA/I/IbI U JIp.
DJieMeHTbI Ha OCHOBE aKTHUBHBIX
[IM3/1eKTPUKOB. BapuKoH/bI U JIp.
IIbe3ope3oHaTopsl U
Mbe30TpaHCPOpPMaTOPBhI.

HToro

OIIK-7

5 MarauTHble MaTepua’bl

OO01mue cBesieHNsI 0 MarHUTHBIX
MaTepuranax ¥ Ux KaacCU(pUKaLusl.
®eppo- 1 pepprMarHeTUKH, OCHOBHEbIE
rapameTphl ¥ UX 3aBUCUMOCTD OT
BHeIIIHMX ()akTOpOB. MarHUTOMATKMe U
MarHUTOTBep/ble MaTepuaJlbl,
MarHUTOZWU3/1eKTPUKU, (DepPUTHI,
MaTepuasbl /J1s1 TOCTOSTHHBIX MarHUTOB.
MarHuTHble MaTepuaJbl CrielaabHOro
Ha3Ha4yeHUs.

Htoro

4

OIIK-7

Nroro 3a cemecTp

18

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYOIAMH) JUCHHUIUTHHAMH
Pa3ziesibl JUCLIATIZIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreuruBarouMu (MpeabIIyIUMKA) 1
obecrieuriBaeMbIMH (T10C/IeIYIOIIMMUI) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM AUCLUIIHBI, [I7TsT KOTOPBIX
HeoOX0oIMMOo H3yueHre 00eCTIeunBarOIUX U

Ne HanmeHoBaHKe AMCLAIIIMH o6ecrneurBaeMbIX JUCLIUILIMH
1 2 3 4 5
[pepiecTByOLLME JUCLUATITUHBI
1 |Maremaruka + + + +
2 | OCHOBBI TeopuHM 1ienei +
3 | ®usuka U eCcTeCTBO3HaHUe + + + + +
4 | Xumud 1 maTepuanosezieHve-1 +

5.4. CooTBeTCTBHE KOMIIeTeHI{ M, ()OpMIPYyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLUH, (OpMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabnurle 5.4
Tabma 5. 4 — CoOTBeTCTBME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMUPYEMBIX TP W3yUeHWH
VICLIUTIJIVHBI

Bunp! 3aHATHI

DOopMBbI KOHTPOJISA

KomneTeHiuu

Jlekiuu
+ | IIpakTuyeckue 3aHATHS
+ | CamocTosiTesibHas pabota

OIIK-7 + KonTponbHast pabora, KoHcriekr
CaMOTIO/ITOTOBKH,
CobecenoBanue, KoMrioHeHT
CcBOeBpeMeHHOCTH, Orpoc Ha
3aHATUSAX, BricTynnenue (Jokmaz

) Ha 3aHsiTuH, Tect, Pedepar

6. VInTepakTUBHBIE MeTOABI U (OPMBI OpraHU3aI[UH 00yUeHHs
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpY pa3HbIX ()OpMax 3aHATUN B udacaxX IPHUBEJEHbI B
Tabmmre 6.1
Tabsuria 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

NHTepakTrBHbBIE
MeTobl P Bcero
JIEKLIUU
4 cemecTp
PellieHne cuTyaljMOHHBIX 3a/a4 2 2
[Ipe3eHTaLM C UCTIOIb30BaHUEM Pa3aTOUHbIX 2 2
MaTepuasoB C 00CYyKIeHreM
Mo3roBoii ITypm 2 2
[Ipe3eHTalu C UCMOIB30BaHKUEM CJIANZ0B C 2 2
obcyxaeHreM
Nroro 3a cemectp:
Ntoro
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7. JTaGopaTopHBIA MPAKTHKYM
He mipegycmorpeno PYII

8. IIpakTHYecKue 3aHATHS
CopeprkaHye MpaKkTUUeCcKruX paboT npuBeseHo B Tabmuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Haspanwst paszenos CopeprkaHue TpaKTUYeCKUX 3aHATHN

TpyzoeMKOCTb,
q
dopmupyemblie
KOMITeTeHLIUU

4 cemecTp

N

1 Knaccudukaiiyisi U 0CHOBHbIE MesxaTomMHBIe XuUMUUeckue cBs3u. Pacuer OIIK-7
CBOMCTBA /IEKTPOTEXHUUE CKUX 3JIeKTPOOTPHULIATe/IbHOCTH aTOMOB.

MaTepHasoB PacueT 5Hepruy MOHHOM CBSI3U.

HToro

2 IIpoBOHUKOBLIE MaTepyasbl U OneKTpryecKre CBOWCTBA 6 OIIK-7
MeTa/UInYeCcKue CI1aBbl NIPOBOJHUKOBBIX MaTepHaJioB.
3aBUCUMOCTB Y/IeJIbHOTO COTIPOTHB/IEHUS
oT Temrneparypsl. [IpaBuno MartrcceHa.
TemniepaTypHbIii K03 duLeHT
COIPOTUBJ/IEHUS yAe/IbHOIO
corpoTyB/eHus. BivsiHye 4acToThI
HarpsDKeHUs1 Ha CONIPOTUB/IeHHe
NIPOBOZIHMKOB. DJIeKTpPHUUeCKHe CBOMCTBA
criiaBoB. TemriepaTypHbIi Ko3hUiieHT
COTIPOTHUB/IEHUS Y, e/IbHOIO
COIPOTHBJ/IEHUS CIUIaBOB. 3aKOH
Hopgaretima.

Htoro

3 JuaneKrpuuecKre MaTepuasbl [Tonsipu3anusi. D/1eKTpONPOBOSHOCTD 4 OIIK-7
JIA3/IEKTPUKOB. 3aBUCUMOCTh
3/1eKTPOTNIPOBOJHOCTH AUSJIEKTPUKOB OT
TeMreparypsl. Jusnekrpuyeckue moTepu.
TaHreHc yrna ausieKTpuyeCcKux MoTepsb.

HToro

4 AKTHBHBIE IU3JIEKTPUKU AKTUBHBIE TUIEKTPUKU: 4 OIlIK-7
CerHeTO3/1eKTPUKHY, TTbe303/IeKTPUKH.
Pacuet nosisipu30BaHHOCTH
CerHeT03/1eKTPUKOB. Pacuer
T1be30MOZYISL.

Ntoro 4

5 MarauTHble MaTepua’bl [ua- v mapamarHeTviku, eppo- u 2 OIIK-7
(epprMarHeTUKU. XapakTeprUCTUKU U
rapamMeTpbl MAarHUTHBIX MaTepuasloB.

HToro 2

Wroro 3a cemecTp 18

9. CamocrosiTesibHast padora
Bubl caMocCTosITe/TbHOM PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B
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tabmure 9.1.

Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH

A <
5 z S
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwus pa3nenoB S = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
4 cemecTp
1 Knaccudukaiys u [Togroroeka K 2 OIIK-7 KoHcriekt
OCHOBHBbIE CBOWCTBA MpaKTUYe CKUM 3aHATUSIM, CaMOMOJTOTOBKY,
3/IeKTPOTeXHUUEe CKUX ceMHHapam KoHTponbHas paboTa,
MatepHasos ITpopaboTKa JIeKIMOHHOTO 1 Tecr
Marepuasa
Wtoro
2 IIpoBOJHUKOBbIE IToaroroBka K OIIK-7 Koncnekr
Marepuasbl U MPaKTUYe CKUM 3aHATUSIM, CaMOMO/TOTOBKH,
MeTa//IMuecKye CIjlaBbl | CeMHUHapam KoHTposbHas pabota,
Tect
ITpopaboTKa JeKIJMOHHOTO 2 ec
Marepuasna
Ntoro
3 Juanekrpuueckue [ToaroroBka K OIIK-7 Koncrekr
MaTepuabl TpaKTUYye CKUM 3aHATUSM, CaMOIO/TOTOBKY,
ceMHHapam KoHTposnbHas pabota,
ITpopaboTKa JIeKIMOHHOTO 1 Tecr
Marepuasa
Ntoro
4 AKTUBHBIE JU3eKTPUKH | [ToArotoBKa K 4 | OIIK-7 BricTynienue (goknan) Ha
MpaKTUYe CKUM 3aHATUSM, 3aHaTHM, Onpoc Ha
CceMUHapam 3aHSTUSIX,
CobecenoBanue, Tect
Hamucanue pedepartos 6 A ’
[TpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 11
5 MarnuTHsble Matepuansl | [logroroBka K 2 OIIK-7 BricTynienue (goknan) Ha
MpaKTUYe CKUM 3aHATUSM, 3aHATHM, KOHCITeKT
ceMHHapam CcaMoroAroToBku, Ompoc
Ha 3aHATUAX
Hamucanue pedepartoB 6
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 9
Wroro 3a cemecTp 36
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Utoro 72

9.1. TemsbI pedepaToB

1. TIpyvMeHeHHe MarHUTOMATKUX MaTepuasoB.
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Noonnkwn

[IpyMeHeHrie MarHUTOTBEPABIX MaTepHasIOB.
MarHuTtHble MaTepyasbl Clie[jiaJbHOr0 Ha3HaYeHUs.
MarHuTHble MaTepuyasbl /IS 3aMTMCH UHPOPMaLIUU.
[IpyMeHeHNe CerHeTO3/1eKTPUKOB.
[IpuMeHeHHe Mbe305/1eKTPHKOB.
[TpyMeHeHre XXUIKUX KPUCTAJ/IOB.

10. Kypcoeas pa6ora

He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JiJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsmura 11.1 — BanbHble OLIEHKHU AIJ1s1 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasbHbIN
OneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ann 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
4 cemecTp
BricTyninienue (moknaz) Ha 5 5 10
3aHATHN
KomrioneHT 1 1 1 3
CBOEBPEMEHHOCTH
Koncnekr 1 2 2 5
CaMOII0JrOTOBKU
KonTposnbHast pabora 5 5 5 15
Ornpoc Ha 3aHATUAX 2 2 2 6
Pedepar 4 4 8
CobecenoBaHue 2 2 5
Tect 6 6 6 18
VToro MakCuMyM 3a 16 27 27 70
Tepuo/,
JK3aMeH 30
Hapacrarorym utorom 16 43 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6an/ioB B OLIEHKU 3a KOHTPOJIbHBIE TOUKH TIpeZicTaB/eH B Tabsuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHBIE TOUKH
basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5
Ot 70% 1o 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/CTaB/eH B Tabmuiie

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

Ouenka (I'OC)

WToroBast cymma 6arios,
YUUTBIBAET YCIIEIIHO C/IaHHbIA

Ouenka (ECTS)
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SK3dMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)
4 (xopo1uo) (3a4TeHo) 75 -84 C (xopo1o)
70 -74
65 - 69 D (yzoBieTBOpUTEHHO)
3 (YAOB/IETBOPUTEBHO) (3aUTEHO) 60 64 E (mocpeacreerHo)
2 (HeyA0BCTBOPHTEIIEHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. YuebOHO-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTeparypa
1. Xwumus papgromarepuranoB: YuebHoe nocobue / Kucrenesa M. I'., Hedenues E. B. - 2009. 266
C. [DnexkTpoHHbIN pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/1360, cBo60gHBIM.
2. Pagmomarepuasnbl ¥ paJMOKOMIIOHEHTHI: YueOHoe rocobue / Conzarosa JI. FO., Ky3e6ubix H.
N. - 2012. 177 c. [DOnekrponHbiéi pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/2733,
CBOOOZHBIM.

12.2. lono/iHMTe/IbHAA JIMTeparypa

1. burnHep, JI. P. Marepuanbl U 37eMeHTbI 37IeKTPOHHOW TeXHUKU : YueOHoe rocobue st
cTyneHToB crietuanbHocTd 210106, 210104, u nanpasnenus 210100 / JI. P. butHep ; denepanbHOe
areHTCTBO 10 oOpa3oBaHuio, TOMCKHI TOCYZapCTBeHHbII YHUBEDCUTET CUCTeM VIIpaBJeHUs W
paguo31eKTpoHuKH. - Tomck : TYCYP, 2007. - 214 c. : wi., Tabn. - bubauorp.: c. 213-214. - (Hamuuue B
oubmioreke TYCYP - 46 3k3.)

2. Hedenues, EBrenuii BanepbeBuu. Pagriomarepyabl U paJAOKOMITOHEHTHI : yueOHOe ocobue
/ E. B. HedenrieB ; MunucrepctBo obpazoBanust Poccutickoii @eneparyn, ToMcKuii rocynapCcTBeHHbBIN
YHUBEPCHUTET CUCTEeM YTIPaB/IeHUsI U PaiM031eKTPOHUKH. - Tomck : TMLIZIO, 2000. - 289 c. : w1, Tabm. -
bubmorp.: c. 289. (Hamuuue B 6ubmoreke TYCYP - 29 3k3.)

3. ConparoBa, Jlrogmuia HOpreBHa. MarepuanoBenienve u Martepuasisl OBC : yueGHoe
noco6ue / JI. FO. ConparoBa ; MunHucTepcTBo o6pa3oBaHust U Hayku Poccuiickoit denepariyu, ToMckuit
rOCy[lJapCTBEHHbIM YHUBEPCUTET CUCTeM YTpaB/leHus U pajuo3ieKTpoHuKH, Kadeznpa komriiekcHoOM
HMHGbOPMaI[MOHHOM 6e30T1aCHOCTH 37IeKTPOHHO-BLIUHMCIUTEIBHBIX CUCTeM. - Tomck : TMIIZIO, 2001. - 182
C. : Wi - bubmorp.: c. 181 (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)

4. Conparora, Jlrogmuia HpreBHa. MarepuanoBenenre u Martepuansl OBC : yueGHoe
nocobue / JI. FO. CongaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®epeparmu, ToMcKuii
rOCy/lapCTBEHHbI YHUBEPCUTET CHCTEM YIIpaB/IeHUSI M PaJu0371eKTPOHUKHM, Kadenpa KOMIUIEKCHOM
nH(pOpMaLIMOHHOM 6e30MacHOCTH 3/IeKTPOHHO-BBIUMC/IUTENBHBIX cucteM. - Tomck : TMIIZIO, 2001. - 182
C. : . - bubnuorp.: c. 181 (Hanmune B 6ubmmoreke TYCYP - 16 3K3.)

5. TIpeobpakeHCKHiA, Asekced AsekceeBWY. MarHWTHbIe MaTepyaibl U 37IeMEHThI : YueOHUK
n1st By30B / A. A. IlpeobpaxkeHckuii, E. T'. buiiapg. - 3-e u3z., nepepa6. u gor. - M. : Bricias mikoiia,
1986. - 352 c. : un. - bubmmorp.: c. 346-348. -TIpeam. ykas.: c. 349-350. (Hamuure B 6ubmoreke TYCYP
- 10 9K3.)

6. Amntunos, bopuc JIbBoBUuU. Marepranbl 3/1€KTPOHHOW TEXHUKW: 3a/jaud U BOMNPOCHI :
YuyebHoe rocobue a5 By30B / b. JI. Autunos, B. C. CopokuHn, B. A. Tepexos. - 3-e u3[., CTePEOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : wi1., Tabn. - (YueOHuKU ays1 By3oB. CrieljpajibHasi JUTEpaTypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hamuune B 6ubmoreke TYCYP - 101 3k3.)

7. TpybuipiH, Anekcangp MwuxaiioBuu. DyeKTpopaguomMarepuanbl: [JU3eKTpUKy : YuebHoe
nocobue (ysT aBTOMATHU3MPOBAHHOM TexHomoruu obyuenusi) / A. M. TpybuusiH ; Tomckas
rOCyJapCTBeHHas! akaieMusi CHICTeM YTIpaBIeHUs U Paro3/eKTPOHUKH. - Tomck : [6. u.], 1995. - 76 c. :
puc. - bubsorp.: c. 76. - ISBN 5-86889-021-3 (Hamuuue B 6ubmioteke TYCYP - 22 3k3.)
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12.3. YueOHO-MeToANYEeCKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. TexHonoruu m MatepuanoBefieHHe: MeToquuecKue yKa3aHUsl U 3aJlaHUs [JIs1 TIPaKTUUeCKUX
3aHSITUM U camocTosTeIbHOU paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbIN pecypc] - Pexxum
npoctyma: https://edu.tusur.ru/publications/1774, cBoboAHbI#.

2. Papvomarepuasibl ¥ paJUOKOMIIOHEHThI: MeToAuueCKUe yKa3aHus U 3aZlaHusl [i7is IPOBe/leHust
TpakTUUYeCKUX 3aHATHN 1o gucuurauHe / CongaroBa JI. FO. - 2012, 29 c. [DneKTpoHHBIM pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/1327, cBoOoAHBIH.

3. Marepuanbl 1 KOMIIOHEHTBI 3/IEKTPOHHBIX CPeZCTB: MeToAuueckue yKasaHUsl M 3a/laHusl /1Sl
TIPOBE/IEHUS ayIUTOPHBIX 3aHATHH U CaMOCTOsTe/IbHON paboTel ctyseHToB / Conzarosa JI. FO. - 2013. 16
C. [DnekTponHHbIi pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/2927, cBo60gHBIM.

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE ¥ IOMCKOBbIE CUCTEMbI
1. OOGpa3oBarenbHbIi TOPTa YHUBEPCUTETA
2. Bubnuoreka yHUBepCHUTETa

13. Marepua/nibHO-TeXHMYECKoe ofecrnedyeHne JUCIHUITHHBI
[ eMOHCTpaLMOHHBIe TI/IaKaThl.
[TepeHOCHBIE MaKeThI Jj1s1 IeMOHCTPAL[MX Ha JIeKLMAX U NIPOBe/|eHUs TPAaKTUUe CKUX 3aHATHH.
Microsoft PowerPoint f/1s1 mpoBeieHust JIeKI|M U 3alllUThI IPe3eHTal[|i, orepaljiOHHbIe CUCTeMbI
Windows u
Unix f/151 TpoBe/jeHusI MPaKTUueCKUX 3aHSTUH.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B TIPU/IOKeHUH 1.

15. MeToanueckue peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
XuMHUA U MaTepuaioBefeHue-2

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crneruanbHOCTh): 27.03.05 MHHOBaTHKa
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dopma obyueHUs: OUHAsA
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Kadenpa: YU, Kadegpa ynpasieHusi HHHOBaLMAMH

Kypc: 2
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Pa3paboTumku:
— [Houent kad. KYIP Kuctenesa M. I.

JK3aMeH: 4 ceMecTp

Tomck 2017
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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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-7

CIOCOOHOCTBIO IPUMEHSITh 3HAaHUS
MaTeMaTHKH, GU3UKU U eCTeCTBO3HaHUS,
XVMHU U MaTepUasloBeJieH!sl, TeOprUU
yTpaBieHus] U UH(POPMaL[MOHHbIe TEXHOIOTHUH B
VHHOBALJMOHHOM /leATe/IbHOCTH

HomkeH 3HaTh PU3UKO-XUMUUECKUE
CBOMCTBa MaTepyasioB, TUMbl XUMHUYECKUX
CBs13€, CBOMCTBA KPUCTa//IAUe CKUX
MaTepuasioB, 3aBUCUMOCTb CBOMCTB
MaTepuasioB OT UX CTPOEHUS U COCTaBa ;
IomkeH ymeTh PalioHa/IbHO BLIOUPATh
Marepuasbl Py pa3paboTKe TEXHUKO-
5KOHOMHYECKOT0 000CHOBAHHSI TIPOEKTA B
3aBUCHMMOCTH OT TpebsIB/IsIeMbIX K HUM
TEeXHUUECKUM TPeOOBaHUSIM;

HomkeH BnazieTb HaBbikamu pacuera
rapaMeTpOB MaTepuasoB, IPUMeHSEMbIX 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

MaTepuasoBe/ieHus],

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OIIK-7
OIIK-7: criocoOHOCTBhIO MPUMEHSITh 3HAHWSI MaTeMaTWKH, (PU3WKH W eCTeCTBO3HaHUsA, XUMUU U

JeaTe/IbHOCTH.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CBOMCTBA Y THUIIbI 371EKTPO-
TeXHUUE CKUX MaTepHasioB;
OCHOBHBIE TTOHSTHS,
OoTIpe/ie/IeHUs], TEPMHUHBI;
MOZIe/T! U MEeTO/Ibl,
WCITI0/Th3yeMble /1S
M3yJeHust 00BEKTOB
JTUCLIATITUHBI

€CTeCTBO3HaHUS, XUMUU U
BbIOMpPATh METO/IbI
WCCIIe/IOBaHuS,
COOTBETCTBYIOILHE
T0CTaB/IeHHO 3aziaue,
BBIOMpATh MOZe/TN
HCC/IelyeMOM CUCTeMbI U
000CHOBBIBaTb CBOM
BbIOOD; CTPOUTH
MaTeMaThyeCKre MOJIeJH C
TipUMeHeHreM CpeJiCTB
BBIUHC/TUTE/TbHON TEXHUKH
Y TIPUKJ/IaTHOTO
MIPOTPaMMHOTO
obecrieuenust, 060011[aTh U
WHTEPNpPeTUPOBATh
TIO/TyYeHHbIe pe3y/IbTaThl;
BBITOJIHSITh PaCUeThl
OCHOBHBIX TTapaMeTpPOB
3JIEKTPO-TEXHUYE CKUX
MaTepua’sioB;
TI0/Tb30BaThCSI
o011ieHayyHOM 1
crieliaibHOM
JIuTepaTypou

CocraB 3HaThb YMmeTb Bnagets
CopepxaHue [omkeH 3HaTb OCHOBHBIE | IIpUMeHsATh 3HaHUSA HaBbikamu BeIOOpa
3TaroB (b13UKO-XUMUYeCcKre MaTeMaTuKu, HU3UKU U MeTOZ,0B MCC/Ie[J0OBaHus,

Mojiesieli uccienyemMoi
CUCTEMBI U
WHTepIrpeTaLuu
pe3y/bTaToB
HCC/IeJOBaHUS CBOMCTB
3/IEKTPO-TEXHUUE CKUX
MaTepuasioB; HaBbIKaMHU
0 aHaIn3y
pa3HO00pa3HbIX
TIPOIIECCOB B TBEP/IbIX
TeJiax; anrpoKCUMAaIU U
aHaJTU3a YHCIOBBIX
pe3y/bTaToB Hab/FoIeHUH

Bunbl 3aHATHI

* lHTepakTUBHBIE
JIeKLUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuuy;

* CamocTrosTe/bHas
pabora;

* [loaroroBka K
JK3aMeHy;

* NHTrepakTuBHbIE
JIeKLIUY;
 IlpakTuueckue
3aHATUS;

* Jlekumuu;

* CamocTrosiTe/ibHas
pabora;

* TloaroroBka K
JK3aMeHy;

* CamocTosTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
* Oripoc Ha 3aHATHSX;
* Brictyninenue (gokaaz
) Ha 3aHSTHY;

* KoHcnekT
CaMOITO/ITOTOBKH;

e TecT;

* Pedepar;

* CobecenoBaHue;

e OK3aMeH;

» KoHTposbHas pabora;
* Omnpoc Ha 3aHATHUSAX;

* BeicTymuienue (goknaz
) Ha 3aHATUY;

* KoHcrekT
CaMOITO/ITOTOBKY;

* Tecr;

Pedepar;
CobecenoBanue;
JK3aMeH;

* BricTynnienue (Joknaz
) Ha 3aHSATHY;

* Pedepar;
* OK3aMe€H;

@dopMyIMpOBKa MoOKasaTerel U KpUTepHeB

Tabmumie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

* 3HaeT NPUHLUIILI,
TIPOL[eCChI, 00IIHe

TIOHSTHS B TIpejiesiax
M3yuyaemoit 06/1acTy ;

CocraB 3HaTb YMmeTb Bnagets
OT1nmnyHo * O6nazmaet * O6nagaer * Bnazgeer HaBBIKAMH
(BBICOKMIA yPOBEHb) TeopeTHyeCKNMH NpakKTH4YeCKHMU U3MepeHHs, aHa/In3a

3HaHUSMU B 061acTu YMEHUSIMU, rccrefyeMbIxX
MaTepuaoBeZleHUs C HEoOXOUMBIMU [IIs] XapaKTepUCTUK U
MOHWMaHKeM T'paHuL] CaMOCTOSITEJIbHOTO MO/IeTMPOBAHUS CBOMCTB
MIPUMEHHUMOCTH. ; pelleHus 3ajau 3J1IeKTPOTEeXHUUECKUX
e OGnagaet TIOBBILLIEHHON MaTepHasoB;
TeopeTu4yeCKuMHU CJIO’KHOCTY; * Brageer HaBbIKaMu
3HaHUsAMU B 0b6acTu V3MepeHus, aHam3a
MaTepuanoBeZleHUs C rccreyeMbIX
MOHMMaHWeM T'PaHUL] XapaKTepUCTUK U
TIPUMEHHUMOCTH. ; MO/IeTMPOBAHUS CBOMCTB
3/1IeKTPOTeXHUUECKUX
MaTepuasoB;
* BnazneeT HaBbIKaMH
M3MepeHwUs, aHam3a
HCCIIeyeMbIX
XapaKTepPUCTHK U
MO/le/TMPOBAaHUSI CBOUCTB
3/1eKTPOTEeXHUYECKHUX
MaTepuasoB;
Xopomwo (6a30Belil | * 3HaeT NPUHLMIIEL » OG6nagaer * Bnageer
yPOBeHb) TpoLiecchl, obrmye MpakTUueCKUMU TepPMUHOJIOTHEH,
TIOHATYS B Npefienax YMEHUSIMHU, OCHOBaMH M3MepeHUs,
H3yuaemMoi 06/1acTy ; HeoOXOAUMBIMU J1J1sT aHa/M3a u
* 3HaeT NMPUHLUIIBI, pellieHus] TUTOBBIX 33/lau | MO/ eUPOBaHUs CBOMCTB
TIPOLIEeCCHI, 0bIIHe B 00/1aCTU UCC/IIOBAHUS; | 3/IEKTPOTEXHUYE CKUX
TIOHSITHUS B TIpefiesiax MaTepuasos ;
M3yuyaemoit 06/1acTy ; * Bnageer
TePMUHOJIOTUEH,
OCHOBaMH M3MepeHUs,
aHa/iM3a u
MO/IeJTUPOBAaHUSI CBOMCTB
3/1IeKTPOTeXHUUECKUX
MaTepuasos ;
* Bnapeer
TePMUHOJIOTUEH,
OCHOBaMU M3MepeHHUsl,
aHanu3a u
MO/Ie/TUPOBAaHUSI CBOUCTB
3/1eKTPOTEeXHUYECKHUX
MaTepuasos ;
Y0BNETBOPUTE/IbH | ¢ 3HAeT MPUHLIUIIbI, * O6nagaer ocHOBHbIMHU | * MoxeT 3¢heKTHBHO
0 (TIOpOroBbIi TIPOLIECChI, OBIIHe YMEHUSIMH, TpebyeMbIMU | paboTaTh Mog
yPOBEHb) IIOHATHA B IIpejenax JJISl pelieHus NMPOCThIX HabJtroieHeM
n3y4yaemMoii 00/1acTH ; 3a/au ; TriperiofiaBarerss;

* MoxeT 3¢ deKTUBHO
paboTarth 1o/,
Hab/roieHeM
TIpero/iaBareisi;
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* MoxeT 3¢ deKTUBHO
paboTath 1o/,
Hab/moIeHreM
TIpero/iaBareisi;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUSA
[5isi peanvi3aliiu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBble KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesiITeIbHOCTH, XapaKTepU3yHOIIMX STarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBare/IbHOM MTPOTPaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Boripocsl Ha CaMONOATOTOBKY

— UYeM pa3iMuarOTCAd TPOBOJHUKH, TMOJYIIPOBOAHUKUA M [USIEKTPUKUA? UYTO Takoe 3Heprus
voHM3alMu aroma? UYTo Takoe SHeprus CpPOACTBA aroMa K 37eKTpoHy? Uto  Takoe
JIeKTPOOTPHULIATe/IbHOCTE? KakK BO3HMKaeT WOHHAs, KOBajleHTHas CBsA3b? UYTO Takoe MeTa/lyinyeckas
cBsi3b? Ha3zoBuTe BUABI MEXMOJEKYIsSPHbIX CBsizell. OCHOBHBIE 37eKTpHUUeCcKre TapaMeTpbl MeTasljloB.
Kak 3aBUCHT yZ#e/lbHOe CONPOTUB/IEHME MeTal/IoB OT TeMilepaTypbl? Kak 3aBUCUT yjesbHOe
COTIPOTHB/IEHWE METa/JIOB OT TIpUMeceii U Apyrux AedektoB? UTo Takoe TemrepaTypHbIi KO3(hGhHULMEHT
VAEeNbHOT0 COnpoTHB/AeHUs? OCHOBHBIE 3/1eKTPUUECKHe CBOMCTBA MeTa/sIMYeCKUX CIuiaBoB. UTo Takoe
VHTepMeTasuinueckue coefHeHus1? UTo Takoe romspusaiusa? [laiiTe orpeziesieHyde MOJSPU30BaHHOCTH,
TOJ/IIPYU3YeMOCTH,  AUSJIEKTPUUYECKOU  TPOHUIIaeMOCTH. Buaesl  mnossgpusanuu. Kak — 3aBuUCHT
[JV/eKTpUUecKasi  INPOHULIAeMOCTb  OT  TeMIlepaTypbl?  OJIeKTPOINPOBOJHOCTb  JM3JIEKTPUKOB.
Hwsnexktpuueckue morepu. YTo Takoe TaHTreHC yr/ja AU3AeKTpUuecKUx rortepb? OCHOBHbIE CBOMCTBA
CerHeTO3/IeKTPUKOB. [1be303/1eKTpUKU. IneKTpeThl. JKujakue KpucTamibl. Knaccudbukaiuss MarHATHBIX
MaTepuanoB. [ua- v nmapamarHetuku. ®@eppo- u peppumarHeTrku. KpriBas HamarHuuuBaHus. UTo Takoe
MarHUTOMSATKHe U MarHUTOTBep/ble MaTepuabl?

3.2 TecToBbIe 3a/laHUA

— Pasgen "Knaccudukaisi 1 OCHOBHbIe CBOMCTBA 3/1€KTPOTEXHUUECKHMX MaTepuaioB”. 1.
Hanuiuvre BbIpakeHHe [/1s1 57€KTPOOTPHULATeNbHOCTU. Pacuivdpyiite BXofslive TyJa CUMBOJBL.
ONeKTpOOTPHLIATeIbHOCTE MeTasuioB (0OsIbIlle, paBHA, MEeHbIIE) 3/1eKTPOOTPHULIATeTbHOCTH TasloreHOoB.
[MoguepkHUTe HY)XHBIM BapuaHT. 2. Kakol BuJ CBsI3U (HalMILIWTe ee Ha3BaHWe) OCYILECTB/SIETCS B
Mosekysne NaCl 1 Kakve U3 nepeunc/ieHHbIX CBOMCTB Me)XaTOMHBIX CBsi3ell MOTYT eli COOTBETCTBOBAaTh?
OTMeTbTe BCe BO3MOXKHbIe BapuaHThl. 1)HackllllaemMasi 2)HeHacbllljaemasi 3)HaripaBjieHHass 4)
HeHaripaB/ieHHasi S)nonsipHasi 6)HernonisspHast Pasgen "IIpoBogHUKOBBIE Marepuanbl U MeTa//IAYeCKUe
criiaBbl" 1. 3aBUCUMOCTD Y/IeJIbHOTO COMPOTHMBJIEHUS] OT CofepkKaHusi KOMIoHeHTa «B» B criaBe «AB»
VIMeeT, B Cpe/iHeM, BU/l KDUBOUM C MAaKCMIMyMOM, Ha ()OHe KOTOPOTO HaOJTIOat0TCsl pe3Kre MUHUMYMBI, KakK
Ha3bIBaeTCs TaKoW criaB? 3To 00yc/ioB/ieHO (BbIbepuTe BepHBIM BapvaHT) 1) yMeHbIIIeHHeM KOUueCTBa
JedeKTOB KpUCTa/JIMUeCKOW CTPYKTyphl 2) YBelWYeHWeM OCTaTOUHOro comnpoTuBieHusi [oct 3)
oOpa3oBaHWeM BeIIeCTB C HOBOW KpHUCTA/UTMUECKONW CTPYKTYpod 4) yMeHbIIIeHHeM pacCessHUs
3/IeKTPOHOB Ha (oHOHaX. 2. CornpoTuBieHue, 00yC/I0BIeHHOe PACCesTHUeM 3/IEKTPOHOB Ha CTaTHUeCKUX
nedekrax (Joct) 1) yBenMuMBaeTCsi C POCTOM TemIiepaTypbl 2) CTPEMUTCS K HY/IIO TIPU TeMmrleparype,
6mm3koii kK 0 K 3) He 3aBUCHT OT TemrepaTtypsl. BeibepuTe BepHbIi BapuaHT. Paszgen "[InanekTpuueckue
MatepHuanbl" 1. TTonsipr30BaHHOCTh paBHA 1) 3/IEKTPUUYECKOMY MOMEHTY BCEro oObeMa JW3/IeKTPHKa, 2)
TIOBEPXHOCTHOW TJIOTHOCTH CBSI3aHHBIX 3apsifioB, 3) CyMMapHOMY OObeMHOMY 3apsily JU3/eKTpYKa, 4)
3/IeKTPUYECKOMY MOMEHTY, TPUXO/SAIIeMYCsl Ha eMHULy oObema. BribepuTe Bce BepHbIe BapuaHThL 2. B
pe3y/ibTare TOSPU3aLMM B AWIEKTPUKe HaOmogaetcsi 1) 37MeKTpuueckwidi TOK 2) ocsabreHue
3/IeKTPUYECKOTO TOJisi BHYTPU AUWSEKTPUKA 3) yBelWueHUe KOHLIeHTpal[Mu CBSI3aHHBbIX 3apsifioB 4)
TOsIB/IEHHEe HeCKOMIIeHCMPOBAHHOIO CBSI3aHHOIO 3apsi/ia Ha MOBEPXHOCTU JU3/IeKTPUKAa 5) yBeluueHue
3/IEKTPUYECKOTO TIONSI BHYTPU [AWUIEKTPUKA 6) yBe/snWdeHHe KOHL[eHTpAlMM CBOOOAHBLIX 3apsifioB 7)
nedopMaiusi matepuana. [loguepkHrTe BCce BepHble BapuaHThl. Pa3fen "AKTUBHbIe Ou3/IeKTPUKU" 1.
Heob6xomuMbIM yCI0BHEM Hamuuus Ibe303¢deKkTa B KpUcTasuie siBjiseTcs 1) Hamuure B HEM TJIOCKOCTH
CMMMeTPUU 2) HaJuuhe MOHOB KPeMHUSI M KUCI0poja 3) OTCYTCTBUE LeHTpa CUMMeTpuM 4) Hajauuue
CTIOHTAHHOW TOJISIPU3alK 5) OTCYTCTBHEM BpalllaTe/IbHOW OCH CUMMeTpPUHU 4-TO mopsifka. Beibepute
BepHbIM BapuaHT. 2. KprBas mossipusalui — 3TO 3aBUCUMOCTD 1) MOISpH30BaHHOCTU CeTHeTO3/IeKTPUKA
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OT TeMmrepaTypsl 2) [U3/AeKTPUUYeCKOM MPOHULAeMOCTH OT HAalpsDKeHHOCTH 3/1eKTPUUYEeCcKOro moss 3)
TIO/ISIPU30BAHHOCTH OT HAIPSDKEHHOCTH 3/1eKTPUYeCKOro 1o/ 4) OCTaTOYHOM MOJISIPU30BaHHOCTU OT
HaMpspKeHHOCTH  37IeKTPUUeCKOTO MO/t 5) TOJISIPU30BaHHOCTH OT YacTOThI 3/1IeKTPUYECKOTo TOJIsl.
BribepuTe BepHbIil BapyaHT.

3.3 TemnbI pedepaTtoB

— MexaHnyeckue CBOMCTBA 3/1€KTPOTEXHUYECKUX MarepuasoB. PaaualioHHble CBOMCTBA
J1eKTPOTeXHUUECKUX MarepuasioB. MexmoneKky/sipHble BHUIbl CBA3U. [IprMeHeHHe IIPOBOJHUKOBBIX
MaTepuaoB B poOOTOTEXHUKe. MexaHuueckue CBOMCTBA  MeTa/VIMYeCKUX  CII/IAaBOB.
NHurepmeramueckue coefyHeHrs. KOMIIO3ULIMOHHbIE TTIOPOIIKOBbIe I1acTMacchl. C/IOUCTbIe TUIACTUKY.
Heopranunueckue crekna. IIpumeHeHue  CerHeTos/IeKTpUKOB. [IpvMeHeHHe  I1be303J/IeKTPUKOB.
[IpuMeHeHre JKUAKUX KpUCTa/IoB. IIpumeHeHuWe MarHUTOMATKUMX MarepuasnoB. IlpumeHeHue
MarHUTOTBepAbIX MaTepranoB. MarHuTHble MaTepyasbl ClIe[UaJbHOTO Ha3HAYeHNUs.

3.4 Bonipochkl Ha cobecejoBaHHe
— AKTUBHbBIE [USJIEKTPUKU: CETHETO3/IeEKTPUKH, T[be303/IeKTPUKH, SJIEKTPEThbl, KUAKHe
KPUCTaJI/Ibl U JIp. DJIeMEHThI Ha OCHOBe aKTUBHBIX JW3/1eKTPUKOB. BapukoHb! v fp. ITbe30pe3oHaTopsl 1
nbe30TpaHc(opmaTopbl. TUTIBI )KUAKHUX KPUCTA/UIOB. [IprMeHeH e >KUAKUX KPUCTAJIIOB.

3.5 TemMblI 0IPOCOB Ha 3aHATHUAX
— OO06ume cBefeHUssT O MarHUTHBIX Marepuanax W ux Kiaccudukanusi. Peppo- u
(heppvMarHeTHKH, OCHOBHbIE TIapaMeTpPbl U UX 3aBUCHMOCTh OT BHEIIHUX (aKTOpPOB. MarHUTOMSATKHe U
MarHUTOTBep/ble MaTepuasbl, MarHUTOAUS/IEKTPUKY, (PeppPUTHI, MaTepyaJbl /i TOCTOSIHHBIX MarHUTOB.
MarHuTHbIe MaTepuasbl ClieUaJTbHOr0 Ha3HAYeHUsl.

3.6 TemnI J0K/1a/10B
— IlpuMeHeHMe MarHUTOMATKUX MaTepuasoB.
— IlpuMeHeHMe MarHUTOTBEP/bIX MaTepuasoB.
— MarHuTtHble MaTepralbl CIieliiajbHOI0 Ha3HaueHUsl.
— MarHuTtHbIe MaTepuasbl [Jis 3aricy UHGOpMaIuu.
— TlpuMeHeHUMe CerHeTO3/1eKTPHUKOB.
— ITlpuMeHeHMe Mbe303/1eKTPUKOB.
— IlpumMeHeHMe XUAKUX KPUCTAJIIOB.

3.7 DK3aMeHaLOHHbIEe BOIIPOCHI

— Kraccudukanusi  371eKTpOTEXHUUECKMX ~ MaTepuasioB:  IIPOBOJHUKH,  IOJyHPOBOJHUKHY,
[OUIeKTPUKY, MarHuTHble Marepuanbl. oHHas cBA3b. KoBasieHTHas CBsi3b. MeTa/iMueckast CBA3b.
Me>kaToMHbIe BU/bI CB3M. OCHOBHbIE /1eKTPUYECKHe CBOKWCTBA META//IOB. 3aBUCUMOCTb 37IeKTPUYECKHUX
CBOMCTB MeETa/l/IOB OT BHEIIHUX (PaKTOPOB. 3aBUCUMOCTb Y/€/JbHOTO COMNPOTHB/IEHUSI MeTalloB OT
TeMmrieparypel. TemmnepaTypHblli KO3(ULMEHT yAeabHOro COnpoTuBaeHus. [IpaBuno MartucceHa.
O/neKTpUYecKre CBOMCTBA MeTa/VIMYeCKUX CruiaBoB. 3akoH Hopprelima. [IusnekTpuueckue marepuassl,
VX Ha3HaueHWe W Kjaaccu@ukaiusi. OCHOBHbIE MapameTpbl MacCHMBHBIX JU3€KTPUUECKUX MaTepuasioB.
Buzabl  nmosgpusanmu.  Yopyras —nonasgpusauus.  PesmakcanjuoHHas — mosiipusanys. 3aBUCUMOCTb
JM3JIEKTPUUECKOM TIPOHUL[AeMOCTU OT TeMIrieparyphl. TemmnepaTypHbld KO3(QGULMEHT AU3IeKTPUUeCKOU
TIPOHULIAEMOCTU. DJIKTPONPOBOAHOCTb AU3JIEKTPUKOB. [lu3ekTpuueckue 1orepu. TaHreHc yra
JV1eKTpuueckux rortepb. CerHerosneKTpuku. IIbe3osnekTpuku. Onekrpetel. \ @Peppo- U
(eppuMarHeTK{, OCHOBHbIE NlapaMeTpbl U UX 3aBUCUMMOCTb OT BHEIIHHX (pakTOpoB. MarHUTOMsArKue u
MarHUTOTBep/ble MaTepuasbl, MarHUTOAUS/IEKTPUKY, (PeppUThI, MaTepyaJbl JJis IOCTOSIHHBIX MarHUTOB.
MarsuTHble MaTepuasbl CrielidaJbHOI0 Ha3HaYeHUs.

3.8 TeMbI KOHTPO/IBHBIX PadOT
— Pacuer 37€KTPOOTpULIATE/ILHOCTA aTOMOB. PacueT SHepruM MOHHOW CBSI3U. 3aBUCUMOCThb
VeJIbHOTO COTIPOTHB/IEHUS OT TemriepaTypbl. TeMriepaTypHbIii KO3(pQULIEHT COMIPOTUB/IEHHS Y/eTbHOrO
conpotuBieHusi. IlpaBuno MarrtucceHa. 3akoH Hoppreiima. BriusiHve 4acTOThl HamnpspKeHUs] Ha
COMPOTUB/IEHWEe TNPOBOAHUKOB. [lomsipusanusi [U3/IeKTPUKOB. OJIEKTPOIIPOBOAHOCTh IU3/I€KTPUKOB.
3aBUCUMOCTD 3JIEKTPONPOBOAHOCTH JU3/IEKTPUKOB OT TeMIleparypsbl. uanekrpuueckue roTepu. TaHreHC
yI7a AA371eKTPUYeCKUX MoTephk.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. Xwumus papgromarepuranos: YuebHoe ocobue / Kucrenesa M. I'., Hedenues E. B. - 2009. 266
C. [DnexkTpoHHbIN pecypc] - PexkuMm goctyma: https://edu.tusur.ru/publications/1360, cBo60gHBIM.
2. Pagmomarepuasnbl ¥ paJMOKOMIIOHEHTHI: YueOHoe rocobue / Conparosa JI. FO., Ky3e6ueix H.
N. - 2012. 177 c. [DOnekrponHbiéi pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/2733,
CBOOOZHBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. burnep, JI. P. Marepuasbl U 37eMeHTHI 37IeKTPOHHOM TeXHUKU : YueOHOe mocobue s
cTyzieHTOB crneruanbHOCTH 210106, 210104, u HampaBnenuss 210100 / JI. P. butHep ; ®enepanbHOe
areHTCTBO 10 o0Opa3oBaHui0, TOMCKHMI TOCY/apCTBEHHBI YHUBEPCUTET CHUCTEM YIIpaB/ieHUs U
pasnoseKTpoHukH. - Tomck : TYCYP, 2007. - 214 c. : w., Tabn. - bubmuorp.: c. 213-214. - (Hanuuue B
oubmioreke TYCYP - 46 3k3.)

2. Hedenues, EBrenuii BanepbeBuu. Pagriomarepurabl U paJuOKOMITOHEHTHI : yueOHOe rocobue
/ E. B. HedennieB ; MunucrepctBo obpa3oBanusi Poccutickori ®eneparyn, ToMCKUH TOCYJapCTBEHHBIH
YHUBEPCUTET CUCTeM yTIpaB/ieHUs U paZiiodieKTpoHUKH. - Tomck : TMIIJO, 2000. - 289 c. : un., Tabm. -
Bubmuorp.: c. 289. (Hamune B bubmioreke TYCYP - 29 3k3.)

3. ConparoBa, Jlrogmuia HOpreBHa. MarepuanoBefienve u Martepuasisl OBC : yueGHoe
nocobue / JI. FO. ConpgaroBa ; MuHucTepcTBO 00pa3oBaHust U HayKu Poccuiickoii ®ezneparyu, ToMcKuii
rOCy/lapCTBEHHbI YHUBEPCUTET CHCTEM YIIpaB/leHUsI M PaJu037eKTPOHUKHY, Kadenpa KOMIUIEKCHOM
nH(pOpMaLIMOHHOM 6e30MacHOCTH 3/IeKTPOHHO-BBIUMC/IUTENBHBIX cucTeM. - Tomck : TMIIIO, 2001. - 182
C. : . - bubnmorp.: c. 181 (Hanuuue B 6ubmmoreke TYCYP - 16 3K3.)

4. ConpgaroBa, Jlrommuia HOpbeBHa. MarepuanoBefeHre W Marepuansl OBC @ yueGHoe
nocobue / JI. FO. CongaroBa ; MuHMCcTepCcTBO 00pa3oBaHust U HayKu Poccuiickoii ®epeparyu, ToMcKuii
rOCy/JapCTBEHHbIM YHUBEPCUTET CHUCTeM YTpaB/ieHusi U pajuo’ieKTpoHuKH, Kadeznpa komriiekcHoOM
MHGOPMaI[MOHHOM 6e30T1aCHOCTH 37IeKTPOHHO-BLIUHMCIUTETBHBIX CUCTeM. - Tomck : TMIIJIO, 2001. - 182
C. : Wi - bubmuorp.: c. 181 (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)

5. TlpeobpakeHcKuid, Ayekceii AnekceeBHY. MarHUTHBIE MaTe€pPHa/ibl U 3JIEMEHTBI : YUueOHHK
asist By30oB / A. A. Tlpeobpakerckuii, E. I'. bumapga. - 3-e u3z., nepepab. u for. - M. : Beicuias mkona,
1986. - 352 c. : un. - bubmorp.: c. 346-348. -TIpeam. ykas.: c. 349-350. (Hamuune B bubmioreke TYCYP
- 10 9K3.)

6. AwntunoB, bopuc JIbBoBHY. Marepuasnbl 3/IeKTPOHHOM TeXHWUKU: 3aZilaud M BOIPOCHI :
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. - (YueOHuku ans By3oB. CrieljuasibHasi UTeparypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hanmuune B 6ubmmuoteke TYCYP - 101 3K3.)

7. TpybuupH, Anekcangp MuxaitioBuu. DyeKTpopaguomarepyanbl: [JuaeKTpuky : YuebHoe
nocobue (/i1 aABTOMATW3MPOBAaHHOW TexHojorud oOyuyenus) / A. M. Tpyouusin ; Tomckas
rOCy/lapCTBEHHAsI aKa/leMUsi CUCTeM YTIPaBJ/IeHUsI U PaIn03/IeKTPOHUKHU. - Tomck : [6. u.], 1995. - 76 c. :
puc. - bBubmorp.: c. 76. - ISBN 5-86889-021-3 (Hanuuue B 6ubmoreke TYCYP - 22 3k3.)

4.3. YuebHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHue

1. TexHonoruu U MaTepuanoBefeHue: MeTofuuecKre yKasaHUsl M 3aflaHusl [J1s IPaKTUUeCKUX
3aHATUM U camocTosiTesibHOM paboTsl / CongatoBa JI. FO. - 2012. 19 c. [DnekTpoHHbIH pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1774, cBoOOAHBIA.

2. Papuromarepuasibl ¥ paZJMOKOMIIOHEHTHI: MeToinyeckue yKa3aHUs U 3a/laHus [17Is IPOBeZleHust
NpaKkTUYeCKUX 3aHATUW no gucuurivHe / Conpgarosa JI. FO. - 2012. 29 c. [OnekTpoHHBIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1327, cBoboAHbI#.

3. Marepuanbl U KOMIIOHEHThI 3/1eKTPOHHBIX CPe/ICTB: MeToAnuecKue yKa3aHUs U 3a/jaHus Jist
TIPOBe/IeHHsI ayZIMTOPHBIX 3aHATHM M CaMOCTOsITe/IbHOM paboThl cTygeHToB / Congarosa JI. FO. - 2013. 16
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c. [OnekrponnsIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2927, cBobogHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. O6pa3oBaTe/nbHbIii OPTa/ YHUBEPCUTETA
2. bBubnuoreka yHuBepcHUTeTa
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