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
Marepuanbl 1 KOMIIOHEHTbI 3/IEKTPOHHBIX CPeJCTB

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

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 2

CemecTp: 4

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 4 cemecTp Bcero EvHunb
1 Jlekuu 32 32 4acoB
2 IIpakTryeckue 3aHATUSA 44 44 4yacoB
3 | JlaboparopHbie pabOThbI 16 16 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 92 92 yacoB
5 CamocTosiTesibHast paboTa 16 16 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 | OO61mas Tpy0eMKOCTh 144 144 JacoB
4.0 4.0 3.E

OK3aMeH: 4 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokost Ne 194 ot « 13 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
notieHT Kad. KYIP Houenko O. A.

3aBeayromumii obecreunBarolei Kad.
KYp Jlougusos A. T.

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

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KUTIP Kapabau B. M.
OKCIePThI:

npodeccop kad. KY/IP Exanun C. I.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
TIOArOTOBKA Oaka/saBpoB B 00/1aCTH CO37laHUsI U 0OecrieueHus1 GYHKIMOHUPOBAaHHUS KOMITOHEHTOB
3/IEKTPOHHBIX CPEJCTB.

1.2. 3agauM JUCIHUILIMHBI
— To/llyueHHe HeOoOXOAMMBIX 3HAaHWUM M0 (U3UKO-XUMHUECKHM W TEOPEeTHUECKUM OCHOBaM
COBpEMEHHOM 3/IeMeHTHOU 0a3bl paIi03/IeKTPOHHOM arllaparyphbl;
— TonydyeHHWe HeOOXOAWMBIX 3HAaHUM TI0O MeToJaM pacueTa OCHOBHBIX TI1apaMeTpPOB U
XapaKTePUCTUK MaTepUasoB U KOMIIOHEHTOB 3/IEKTPOHHBIX CPE/CTB.

2. MecTo pucomiuingel B cTpyKrype OITIOII
HOucturiiHa «Marepuasibl 1 KOMIIOHEHThBI 3/1eKTPOHHBIX cpefictB» (B1.5.22) oTHocuTCcs K 610Ky
1 (6a3oBast 4acTh).
[IpeailieCTBYOIIMMUA  AUCLUIIIMHAMY,  (OPMUDYIOIIMMUM  Hauda/ibHble  3HaAHUS,  SIB/SIEOTCS
cefyrone AUCHUAIUIMHbL: MaTtemaTtrka, OCHOBBI pafi03/1IeKTPOHUKU, Pusrka, XumMus.
[TocnenyrolyMm AUCUUTIMHAMU SIBJISIFOTCS: OCHOBBI KOHCTPYMPOBAHHUS 3/IEKTPOHHBIX CPEZCTB,
PU3UKO-XUMUYECKHe OCHOBbI TEXHOJIOTHH 3/IEKTPOHHBIX CPE/CTB, D/IeKTPOMarHUTHasi COBMeCTUMOCTb.

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHMs AMCLIMILIUHBI

ITporecc M3yueHns: TUCLMTUIMHBI HaTIpaB/ieH Ha (hOpPMUPOBaHKE CeAYIOIIMX KOMITeTeHL[HI:

— OIIK-5 criocoOHOCTBIO WCIIOBb30BaTh OCHOBHBbIE TIpHeMbI 00pabOTKM W TIpefCTaBIeHUs
9KCIIepUMEeHTa/IbHbIX JIaHHbIX;

B pe3synbrare u3yuyeHus: JUCLUIUTMHBI CTYAEHT [JO/DKeH:

— 3HaTh CBOMCTBA MaTepuajoB 3JIEKTPOHHBIX CPEACTB, OCHOBHble TIPOBOJHUKOBEIE,
JV3JIeKTPUUeCKe M MarHUTHbIe MaTepHasibl, MeTO/Ibl M KpUTepry BbIOOpa Martepuasa mpH pa3paboTke
KOHKDETHOTO 3/IEKTPOHHOT'O yCTPOMCTBA

— yMeThb TPUMEHSTb METOJbl W CpeACTBa M3MepeHHs (U3MUYeCKUX BeIMUYMH; PaL{MOHA/TBHO
WCIIO/Ib30BaTh MaTepuasbl TpU  pa3paboTKe pafMOIeKTPOHHOW amnmaparypbl C YYeTOM BJIUSIHUS
OKpY>Karollel cpeZibl U YCIIOBUM 3KCITyaTalyn

—  BJIafeTh METOJaMH KCTIePUMEHTAIbHOTO UCC/IeA0BAHMS MaTePUAIOB 3IeKTPOHHBIX CPEZCTB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
Tabme 4.1.
Tabnwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /1eATeTbHOCTU Bcero yacos CemecTpsl

4 cemecTp
AynutopHblie 3aHSTHS (BCEro) 92 92
Jlekuym 32 32
IIpakTueckuve 3aHATHS 44 44
JlabopartopHbie paboThI 16 16
CamocTosiTenibHast paboTa (Bcero) 16 16
BrImoiHeHWe pacueTHBIX paboT 4 4

ITpopaboTKa eKIIMOHHOTO MaTepuana

[ToaroToBKa K mpakTUUeCKUM 3aHSITHSIM, CEMUHapam 10 10
Bcero (6e3 sk3ameHa) 108 108
[ToaroroBka 1 craua 3K3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 144 144
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3aueTHble EquHUIIBI

4.0

4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

. } =
= o
= 5| ¢
o (=" — ]
s 2, = o 2 Z S
= ) w % o % GE) =
El' S 0 A g c% > 5
Hassanus paszenoB JUCLIUIIIUHBI g 5 a 5 o @ £ £
= ¢ F B Ep it
: 5| 8 =& gt
@ (=] =t
=9 ks =
= O
4 cemecTp
1 BBogHas yacTb 2 0 0 1 3 OIIK-5
2 TIpoBOIHUKOBBIE MaTepUaslbl 6 8 0 2 16 | OIIK-5
3 Pe3ucTopel 4 8 4 2 18 | OIIK-5
4 JTuseKTpruyeCcKre MaTepuyalsibl 8 10 4 4 26 | OIIK-5
5 KoHpieHCcaTOpBI 4 4 2 18 | OIIK-5
6 MarHutHble MaTepyasbl 6 0 2 14 |OIIK-5
7 KarylKku UHAYKTUBHOCTU 2 4 3 13 |OIIK-5
Wtoro 3a cemectp 32 44 16 16 108
Ntoro 32 44 16 16 108
5.2. Cogep)kaHue pa3/je/ioB AUCHUILUTAHBI (M0 JIeKIUAM)
Cogep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Comep>XaHue pa3ziesioB AUCHUTUIMH (TI0 JIEKI[HSIM)
v %’ =
3 = £
=z S
Haspasms pasgencs CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 z - 5 %
JIEKLIUSIM s g g
S8 g =
- g ~
4 cemecTp
1 BBogHas yacTb Knaccudukaiys MaTepuanoB 2 OIIK-5

3/1IeKTPOHHBIX cpeAcTB. Knaccudukauys
MaTepHrasioB M0 PUINKO-XUMUUEeCKUM
CBOMCTBaM: XMMUUECKOMY COCTaBY, THUITY
XUMHUUeCKUX CBsI3U (KOBajieHTHasl,
VOHHasl, MeTajlyinyeckas,
MeKMOJIeKY/IsIpHasi), CTereHu
YTIOPSII0UeHHOCTU CTPYKTYPbI (MOHHO-
KpUCTa/uIn4eckasi, aMopQHas,
MOJIMKPUCTA/L/TNUeCKasi), KOMILJIEKCY
3/IEKTPUUECKUX U 3/IeKTPOo(dU31Ue CKUX
CBOMCTB (TIPOBOHUKOBBIE,
TIOJTYTIPOBOJHUKOBEIE, IU3/IEKTPUUe CKUe
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MarepuaJibl), 06/1aCTIM IPUMEHEHUSI 1
MeTozaM 00paboTku. OnpeziesieHye
TIOHSITHM: CBOMCTBO, TTapameTp,
XapaKTepUCTHKa, KaueCTBO,
OZIHOPOZIHOCTb U CTaOU/IbHOCTh
rapamMeTpOB U XapaKTePUCTHK.
MexaHWueCKUe U TeXHOTIOTHYEe CKUe
CBOICTBa MaTepyasoB. YCTOMUMBOCTh
MaTepuasioB K BO3ZIEMCTBHUIO BHEIIIHeM
paboueii cpezpl.

HToro

2 [IpoBOAHMKOBBIE MaTepHarbl

OnekTpodu3nueckKre CBONCTBa
MeTasu10B. OCHOBHBIE ITOHATHUS U
rapaMmeTphl: TersoBasi U ApeidoBas
CKOPOCTH JIEKTPOHOB; NOJBIKHOCTb;
IIPOBOJUMOCTB; yZe/bHOe
cornporysieHye.PakTopel, BAUAIOLINE Ha
yZelbHOe COIpPOTHBJIeHHE
MeTa/VInYeCKHUX MPOBOJHUKOBBIX
MarepuasioB: TeMIleparypa, IpUMecH,
JedeKTbl KpUCTaIIMUeCKON pelleTKH.
Temmnieparypo3aBucuMasi ¥ 0CTaTOYHast
COCTaBJISIIOLLME Y/Ie/TbHOTO
cornipotuBneHus. Temneparypa [ebasi.
CruiaBbl. 3aBUCUMOCTD
3/1eKTPO(PU3NYECKUX CBOMCTB CIJIaBOB OT
KOJIMYeCTBEHHOI'0 COZlepyKaHus
KOMITOHEHT. DJIeKTpo(du3nueckue
CBOMCTBA TOHKUX MeTa/yInyeCKUX
I/IEHOK. B/isiHMe 4acTOThI TOKa Ha
COIIpPOTHB/IEHUe MeTa/u10B.Marepuasbl
BBICOKOM NMPOBOAUMOCTH.
CaepxnpoBogHUKH. CriyiaBbl BBICOKOU
IPOBOAUMOCTH. Pe3ncTuBHbIe
Matepuasbl. [IpoBOJHUKOBbIE MaTeprasbl
¢ ocobbIMHU CBOMCcTBaMU. AMOpP(HEBIe
MeTasyinyeckye criasbl. [Ipumenenue
IPOBOJHUKOBBIX MaTepuasioB B
3JIEKTPOHHBIX CPeJCTBax.

HNToro

OIIK-5

3 Pesucrops!

Pe3ucTopsl, WX Ki1accuduKkalys u
Pa3HOBU/IHOCTHU Pe3rcTopbl MOCTOSTHHOTO
Y TIepeMeHHOTr0 COTIPOTUB/IEHUH,
3aBUCUMOCTb COTIPOTHB/IEHUS OT
Marepuasa, KOHCTPYKLIMM U BHEIITHUX
ycyioBuii. OCHOBHbIE XapaKTePUCTUKU U
5KBUBAJIeHTHbIE CXeMbl. Psiibl
HOMMHAJIbHBIX 3HAUe€HUI pPe3uCTOPOB,
ycraHaBivuBaembix ['OCTamu, pa3bpoc
3HaYeHU, MapKUPOBKA, Ha/leXKHOCTb.

HToro

OIIK-5

4 JTuseKTpuyeCcKre MaTepuyalsibl

OOr1mye CBOMCTBA U ITapaMeTpshl.

OIIK-5
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@DYHKIMHU JU3/IeKTPUYe CKUX MaTepUasioB
B KOHCTPYKLUAX POA, DBA u
MHUKPO3/1eKTpOHUKU.ITporieccel
T0JIIpU3aLiuK B [AU3JIeKTPUKAX.
[Tonspr30BaHHOCTH U AU3IEKTPUYeCKast
TIPOHULIAEMOCTb. 3aBUCUMOCTb OCHOBHBIX
rapamMeTpoB OT TeMIlepaTypbl U

yacToTbl. OCOOEHHOCTH
3J/IEKTPOTPOBOIHOCTH Ta3000pa3HbIX,
JKUJKUX Y TBEPAbIX IU3/IEKTPUKOB.
Husnekrpuyeckre norepu. Bugsl oreps.
3aBUCUMOCTb TaHTeHCa yIJia
JIA371eKTPUYeCKHX M0Teph OT
Temrieparyphbl U yactoThl.IIpoboii B
[IM37eKTPUKaXx. D/eKTpUuuecKas
MPOYHOCTb. OCHOBHbIE MeXaHU3MbI
npo0osi B ra3ax M >KUAKOCTSX. Bupl
1po0osi B TBEP/BIX JU3IEKTPUKAX:
3/IeKTpUUe CKUH, 3/IeKTPOTEI/IOBOM,
3/IeKTPOXUMUUe CKU. [Tns/iekTpuueckue
Marepuasbl C 0COOBIMU CBONCTBAMHU.
CrioHTaHHas MoaspU3saLys.
CerneTo3/1eKTpUKU. X OCHOBHEIE
CBOMCTBa 1 00/1aCTh PUMEHEHHUSI.
ITbe303¢dext. OCHOBHBIE CBOMCTBA U
rapamMeTpbl [1be303/IeKTPUKOB.
ITuposnekTpukn. JieKTpeTsl. JlazepHbie
Y OITUYeCKHe marepuassl. [IpruMmeHeHuve
JI371eKTPUUeCKHX MaTeprasioB B
3JIEKTPOHHBIX Cpe/iCTBax

HToro

5 KongieHcaTopsl

KonpeHcatopsl, Ux KnaccuduKaiys.
KonzieHCcaTopbl OCTOSIHHOW U
riepeMeHHOM eMKOCTH U pa3HOBUHOCTU
MX KOHCTPYKLMH. OCHOBHBIE
XapaKTepUCTUKHA KOH/|€eHCAaTOPOB,
rapamMeTphbl U UX 3aBUCUMOCTb OT
PE>KMMOB pPabOThI ¥ BHEIITHUX YC/IOBHM.
OKBUBa/IeHTHbIE CXeMbl. HaIeXkKHOCTB,
MapKHPOBKa

Htoro

OIIK-5

6 MarHuTHbIe MaTepuaJsibl

BenuuuHbl, XapaKTepu3yolie
MarHUTHOE TI0JIe U MarHUTHbIE CBOWCTBA
MarepuasioB. OCHOBHbIE CBOMCTBA,
XapaKTePUCTUKU U TTapaMeTpPbl
MarHUTHBIX MaTepUasoB, OTpeesisieMbie
B CTaTUYECKOM U TUHAMUUECKOM
pexxumax. Bugbl
MarHeTUKOB.MarHUTOMSITKHe MaTepHaJibl
- (heppOMarHeTHKU: 37IeKTPOTEXHUYUE CKast
CTajib, TIePMaJlJIoN U APYTHe CIIaBbL.
BiusiHye pa3/iiuHbIX TUTIOB 00pabOTKH

OIIK-5
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(TpoKart, TeKCTYpbl U /Ip.) HA MarHUTHbIE
CBOMCTBA U UX CTaOM/IBHOCTb.
Marnurogu3neKTpuku. @eppuThl.
CTpyKTypHO-XMMUUECKUI COCTaB.
OcobeHHOCTH CBOMCTB.MarHUTOTBEp/bIe
Marepurasibl. XapakKTepUCTUKU U
rnapametpsl. TemreparypHas u
BpeMeHHasi CTabU/IbHOCTb.
Knaccudukanus. TexHosnorus
ronyuyeHusi. MarHiTHble MaTepuaibl C
0COObIMM CBOMCTBaMH. MarHuUTHbIE
5KpaHbl. MarHUTOCTPUKLIMOHHbIE
Marepuasbl. MarHUTHbIe MaTepUabl AJist
3allOMHHAOIIUX YCTPONUCTB. MarHuTHbIe
rieHKU. L{umvHapudeckrie MarHMTHbIe
JloMeHbl. [IprMeHeHrie MarHUTHBIX
MaTepuasioB B 3/IEKTPOHHBIX CPeJCTBax.

Wtoro 6
7 Karyliku UHAYKTUBHOCTH Knaccudukaiysi 1 KOHCTPYKIMM KaTyllieK 2 OIIK-5
VH/JYKTUBHOCTU. OCHOBHBIE TTapaMeTphbl.
Turnsl KaTyllek UHyKTUBHOCTH,
MapKHUpOBKa
Wtoro 2
Nroro 3a cemecTp 32

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurBalIUMH (PeAbIAYIMMHI)

U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH

Pa3,[[eJIBI AUCHOUIVIMHBL 1 MEXAUCHUIVIMHAPHBIE CBA3U C O6€CHqu/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[YH_[I/IMI/I) n

obecreuriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITITMHAMHU TIpe/ICTaB/eHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

HavimeHOBaHue AUCHUITINH

Ne pa3ziesioB JaHHOM JUCLUTUIMHEI, [J1s1 KOTOPLIX HeobXoaumo
n3yueHre 00ecrieuyrBaroliX U 00ecreunBaeMbIX AUCLUTUIAH

1 2 3 4 5 6 7
[IpepecTByromme AUCLUIIUHBI
1 Maremaruka + + +
2 OCHOBBI PaZI03/1IeKTPOHUKH + + +
3 dusmka + + + +
4 Xumus + + +
[Tocnepyrome AUCLUTIVHGI

1 OCHOBBI KOHCTPYVPOBaHUS + 4 N
3JIeKTPOHHBIX CPEJCTB
2 ®U3UKO-XUMHUeCKHEe OCHOBBI 4 N N N
TEeXHOJIOTMH 37IEKTPOHHBIX CPE/ICTB
3 DJleKTpOMarHuTHas N
COBMECTUMOCTh

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCIHHUIUTHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHIN

TIpe/ICTaB/IeHo B Tabmmiie 5.4
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Tabma 5.4 — CoOTBeTCTBHe KOMIIETeHIIMA W BUAOB 3aHATWYN, (OPMUDPYEMBIX TIIPU W3yUeHUH

HCIUIINHBI

Bunp! 3aHATHI

KomneTteHiun
Jlekuyu

HpaKTI/I‘—IeCKI/Ie 3dHATUA

@OpMBI KOHTPOJIS

OIIK-5 +

+

JIabopaTopHbie paboThI
+ |CamocTosiTesibHas paboTta

+

KonTtponbHas pabora,
LomaiHee 3aanue,
Dk3aMeH, KoHcrekT
camoroArotToBky, IIposepka
KOHTPOJIbHBIX PaboT,
KomrioneHT
CBOeBpeMeHHOCTH, OTueT
1o jlaboparopHoii paborTe,
Ornpoc Ha 3aHATUSX,
PacuetHast pabora, Tecr,
Otuer 1o npakTyke

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHs

He npenycmotpeno PYII

7. JIabopaTopHbie padoThI

HanmeHoBaHue 1abopaTopHbIx paboT rpuBesieHo B Tabmmie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

KOHCTPYKTHUBHBIX U TEXHOJIOTHYECKHUX

g R~
E 4 =
3 = =
=z £ 5
= 7 2 &
Ha3Banus paszesos HanmeHoBaHue y1labopaTopHBIX paboT g s
=
& a =
2 o 2
= S
4 cemecTp
3 PesucTopsl WccnenoBanue xapakTepuCTUK 4 OIIK-5
Pe3UCTOPOB ITOCTOSTHHOTO
COMNPOTUBJIEHUS
Nroro
4 luseKTpruyeCcKre MaTepuralsibl UccnenoBanue TemneparypHoi OIIK-5
3aBUCHMMOCTH 3JIEKTPOIIPOBOAHOCTH
TBepZOro JU3/IeKTpUKa
Ntoro
5 KongieHcaTopsl Nccnenosanue xapakTepuCTUK OIIK-5
MOCTOSIHHBIX KOH/IEHCATOPOB TIPU Pa3HOU
TeMIlepaTtype
Ntoro
7 KaTyuku MHAYKTUBHOCTH WccnenoBanuie BIUSHUSA OIIK-5
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(hakTOpOB Ha MapaMeTphbl
BbICOKOUACTOTHBIX KaTyllleK
WH/IyKTUBHOCTH

HToro

Wtoro 3a cemecTp

16

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
HanMeHoBaHMe MpaKTHUeCKUX 3aHSATHH (CeMHUHApOB) MpUBeeHo B Tabsuiie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)

Hassanus paszenos

HaumeHoBaHMe TIpaKTUUeCKUX 3aHATUHN
(cemuHapoB)

TpyzoeMKOCTb,
q

dopmupyembie
KOMITeTeHLIUU

4 cemecTp

2 ITpoBOJHUKOBBIE MaTepUaslbl

BivsHye Temniepatypel Ha
3/IeKTPO(pU3NUeCKHe CBOKWCTBA
MarepuasoB. 3aBUCUMOCTb
3/1eKTPO(PU3NYECKMX CBOMCTB CIJIaBOB OT
KOJIMYeCTBEHHOI'0 COZlepyKaHUs
KOMIIOHeHT. B/iMsiHve 4acToThl TOKa Ha
COIPOTUBJ/IEHUE MeTaslIOB.

(oc]

HToro

o
=
A

5

3 Pesucrops!

Pemmenuie 3a/1au 0 3aBUCUMOCTH
COTIPOTUB/IEHUS] PE3UCTOPOB OT
Marepuasa, KOHCTPYKLIMM U BHEIITHUX
yCJIOBUH.

HToro

OIIK-5

4 JTuseKTpuyeCcKre MaTepuyalsibl

PelieHue 3a/jau 0 B/IMSIHUM HA OCHOBHbIE
rapameTphl JU3/1eKTpUUe CKUX
MaTepHasioB TemriepaTyphbl U UaCTOThI; O
B/IUSTHUM KOMITOHEHTOB
[IM3/1eKTPUUeCKOro MaTeprara Ha ero
[IM3/1IeKTPUYECKYIO TPOHULIAeMOCTb.

10

HToro

10

OIIK-5

5 KoHpgeHcaTopsbl

PemeHuie 3a/1au 0 BJIMSIHUM Ha OCHOBHbIE
XapaKTePUCTUKH KOH/IEHCAaTOPOB U UX
rapaMeTpbl PeKUMOB PaOOThI ¥ BHEILITHUX
YCJIOBUM.

HToro

OIIK-5

6 MarauTHbie MaTepudJ/ibl

Perenue 3a1a4 O B/IMSAHHWHW Hd OCHOBHBIE
CBOMCTBA MAarHUTHBIX MaTepHra/ioB
TeMIIepaTypbl 1 KOMIIOHEHTHOI'O COCTaBa.

HToro

OIIK-5

7 Karyluku UHAYKTUBHOCTH

Perienue 3a/jau Mo pacueTy rapaMeTpoB
KaTyllieK UHAYKTUBHOCTH U BJIUSTHUM Ha
HUX BHEITHUX ()aKTOpOB

HToro

OIIK-5
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9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH
) L 5
B L <
S = =
o U T
Bugel camocTodaTenbHOU = > U
Hassanus paszesnos s =y ®opMbI KOHTPOJISA
paboThI s s g
S8 g8, =
A ° 2
= S}
4 cemecTp
1 BBoziHas yacThb [TpopaboTKa JIeKLIMOHHOTO 1 |OIIK-5 Orpoc Ha 3aHATHSX,
Marepua’sa JK3aMeH
Ntoro 1
2 ITpoBOJHUKOBBIE ITogroroBka K 1 OIlK-5 JomariiiHee 3azianue,
MaTepuaJibl MpaKTUUYe CKUM 3aHSTUSIM, Oripoc Ha 3aHATHUSX,
ceMHHapam OTyeT Mo NpakTHKe,
IIpoBepkKa KOHTPOJIBHBIX
ITpopaboTKa JIeKIMOHHOTO 1 p60 e[; d KOHTpOI
aboT, JK3aMeH
Marepuasna p ’
Ntoro 2
3 Pe3uctopel [ToaroroBka K 2 |OIIK-5 Tect
MpaKTAYe CKUM 3aHATUSIM,
ceMHHapam
Ntoro 2
4 [Trs/eKTprUUecKue ITogroroeka K 2 OIlK-5 KomnoneHT
Marepuasbl MpaKTUYe CKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
ceMHHapam KoHncriekT
BerIrnosHeHre pacueTHbIX 2 CaMOTIOATOTOBKH,
paGot KoHTposbHas pabora,
ITpoBepKa KOHTPOJIbHBIX
Wtoro 4 pabort, PacuetHas pabora,
Tect, Ok3aMeH
5 KoHpgeHcaTopsbl IToaroroBka K 2 OIIK-5 KomrioHeHT
MpaKTAYe CKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
ceMHHapam KoHncriekT
MOMOATrOTOBKH, OTUeT
Vitoro 2 CaMoTMOoAroToBKU, OTue
T0 MPaKTUKe, JK3aMeH
6 MarnutHble MaTepuasbl | [logroroBka K 2 |OIIK-5 Tect
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam
Ntoro 2
7 Karyiiku [ToaroroBka K 1 OIIK-5 Ornpoc Ha 3aHATUSX,
WHYKTUBHOCTH MpaKTUYeCKUM 3aHSATUSIM, Otuet 1o
ceMHHapam VHJVBU/1yaJIbHOMY
BerIrnosHeHre pacueTHbIX 2 3a/laHHIo
pabor
Utoro 3
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[ToaroroBka u cavya 36 JK3aMeH
3K3aMeHa

Htoro 52

9.1. TembI pacuyeTHBIX padoT
1. Pacuer nmapameTpoB KaTyLIK{ UHYKTUBHOCTH.
2. Pacuer [ByXC/IOMHOIO U30JISILMOHHOIO Marepyasa.

10. KypcoBas pa6oTa (nmpoeKr)
He npegycmorpeno PYII

11. PeliTuHroBas cucremMa jJjisi OlfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnuiia 11.1 — banibHbBIe OLIEHKH /IS 37IEMEHTOB KOHTPOJIS

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT ¢ | ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
4 cemecTp
[omaiiHee 3aaHue 2 2 2 6
KomrmoHeHT 1 1 1 3
CBOEBPEMEHHOCTH
KoucrmekT 1 1 1 3
CaMOIO/IrOTOBKU
KonHTposbHast pabora 4 4
Oripoc Ha 3aHATHAX 2 2 4
Otuet no 6
VIHJUBU/1YaJIbHOMY
3a/laHUIo0
Ortuert 1o ysabopaTopHOi 8 8 16
pabore
Otuer 1o rpakTvke 2 2 2
PacueTHast paboTa 4 4
Tect 6 8 14
VToro MakCumMyM 3a 12 26 32 70
Tepuo/,
OK3aMeH 30
Hapacraroym utorom 12 38 70 100

11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6GaIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZICTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOBHOW TOUKHU Ouenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMbI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI O6asioB Ha gary KT 3

CornacosaHa Ha noprtane N2 13793



< 60% oT MaKCMMasnbHOM cyMMbI OasinoB Ha gaty KT 2

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

Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol110)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporuo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/IeTBOPUTEJIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyzmoBneTBOpUTEIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMALMOHHOE 00ecreyeHHe AUCIUILITMHbBI

12.1. OcHoBHas /MTEparypa

1. CopokuH B. C. Martepuanbl U 3/1eMeHTbI 3/IEKTPOHHOW TeXHUKU. [IpOBOJHUKY, MTOTyNIPOBOJ-
HUKW, [WIeKTPUKA : [yueOHUK [/ CTYZEeHTOB BYy30B TI0 HampaB/ieHWsM '"DIeKTPOHWKAa W HaHO-
snekTpoHUKa" u "KoHcTpyrpoBaHue 1 TexHosorus 3eKTpoHHbIX cpefcTs']. [T. 1]/ B. C. Copokun, b. JI.
Awntunos, H. I1. JIazapesa. - 13g. 2-e, ucnp. - Cankr-IletepOypr [u ap.] : Jlanb, 2015. - 1 oHaiiH-pecypc
(442 c.): puc.- (Yuebnuku s By3oB. CrelMasibHasi juTepaTypa) . [OneKTpoHHBIA pecypc]. -
http://e.Janbook.com/books/element.php?pl1_id=67462

2. Copokun B. C. Marepuasbl U 371eMeHTbl 3JIeKTDOHHOM TeXHUKU. AKTUBHbIE [TU3EKTPUKH,
MarHUTHBbIE MaTepuasbl, 3/IeMeHTbl S7eKTPOHHOW TeXHWKWA : Y4eOHUK [Jii CTyJeHTOB BYy30B IIO
HarpaB/IeHUsM "DJIeKTPOHUKA U HaHO3JIeKTPOHUKA'" U "KOHCTpyHpOBaHUe U TeXHOJIOTUS 3/IeKTPOHHBIX
cpeact"]. [T. 2/ B. C. Copokw, b. JI. Aatunos, H. I1. Jla3apesa. - U3a. 2-e, ucrip. — CII6. [u ap.] : JlaHb,
2016. - 1 onnaviH-pecypc (377 c.): puc.- (YuebHuku Jjisi By3oB. CreLyanbHasi JdTepaTypa) .
[DnexkTpoHHBI pecypc]. - http://e.lanbook.com/books/element.php?pll_id=71735

12.2. lono/siHUTe/IbHASA IUTEpaTypa

1. burhHep JI.P. Marepuasbl ¥ 371eMeHTBI 37IEKTPOHHOUM TeXHUKH: yueOHoe mocobue. — Tomck:
TYCVYP, 2007. - 214 c. (Hamnuue B 6ubmioreke TYCYP - 46 3k3.)

2. TlokpoBckuii @®.H. Marepuanbl U KOMIIOHEHTbI PaJMO3/7€KTPOHHBIX CPEACTB: YuebHOe
noco6ue.- Mockga: I'opstuast iunusi- Tenekom, 2005.-352 c. (Hamuure B 6ubauoreke TYCYP - 71 3K3.)

3. TlaceiHkoB B. B. Marepuasnbl 371eKTPOHHOW TeXHUKU : yueOHMK : [[Ji1 By30B IO CrieL-
alIbHOCTSM 3/1eKTPOHHOU TexHUKH] / B. B. TTackiakos, B. C. CopokuH. - U3z, 3-e. - CaHkT-IleTepOypr :
Jlanb, 2001. - 366, [1] c. (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

4. KOHCTpYKI[MOHHBIE U 3/IEKTPOTeXHUYEeCKHe MaTephasbl : YueOHUK /st TexHUKymoB / B. H.
bopoaynun [u ap.] ; pen. B. A. ®umikos, petl. A. I1. I'yces, petl. Y. 1. CokosoBa. - M. : Beiciias 111kosia,
1990. - 292[4] c. (Hanuuue B 6ubmoteke TYCYP - 3 9K3.)

5. TonoBkoB A. A. KoMmIbloTepHOe MOZe/MpOBaHUe U IIPOEKTUPOBaHWEe pafr03/1eKTPOHHbBIX
cpeAcTB : [yueOHUK /i CTY[eHTOB By30B, oOyuyaroufuxcs o HaripaBieHuto 210400 "Pa-guorexHuka" u
211000 "KoHCcTpyupOBaHHe U TeXHOJIOTHs 31eKTPOHHbIX cpefcTB"] / A. A. T'o-noBkoB, U. FO. TTuBoBapoB,
W. P. Ky3nerioB. - Cankr-Iletep6ypr [u ap.] : Tlurep, 2015. - 208, [1] c. (Hammuue B 6ubmuoreke TYCYP
- 13Kk3.)
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. Paguomarepuanbl YW paJJMOKOMIIOHEHThI: MeTojuueckKre yKas3aHUs 110 CaMOCTOSITeTbHOU
pabote crynentoB / CongaroBa JI. FO. - 2012. 7 c. [DnekrpoHHbli pecypc] - Pexxum pocryma:
https://edu.tusur.ru/publications/1489, nata obpaijenus: 08.02.2017.

2. Papuomarepuassl ¥ paJJMOKOMIIOHEHTHI: MeToiruecKre yKa3aHUs Y 33/laHus [1/1s1 IPOBeZleHus
TpakKTUYeCKUX 3aHsATUN 1o gucuuriimHe / CongaroBa JI. FO. - 2012, 29 c. [DneKTpoHHBIM pecypc] -
Pexxum goctyna: https://edu.tusur.ru/publications/1327, nara obpamenus: 08.02.2017.

3. Marepuanbl U KOMIIOHEHTBI 3/IeKTPOHHBIX CPe/ICTB: MeToAnueckue yKa3aHUs U 3aJjaHus JJist
TIPOBeZIeHUsI ayIUTOPHBIX 3aHATUN U CaMOCTOSTe/IbHOM pabotsl ctygeHToB / Congarosa JI. FO. - 2013. 16
c. [DnektpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2927, nara oGpaiijeHus:
08.02.2017.

4. WccnemoBaHve TeMIIepaTypHOW CTaOWIBHOCTU AWU3JIEKTPUUECKOW TMPOHUI[AEMOCTH TBEPIBIX
IV37IeKTPUKOB: PykoBOzACTBO K Js1labopaTopHOil paboTe [/  CTyzgeHTOB crenuasbHocTd 211000
KoHcTpyrpoBaHue 1 TeXHOJIOTHS /1eKTPOHHBIX cpeacTB / Ky3eoHbix H. U. - 2015. 16 c. [D1eKTpOHHBIH
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/4944, nara obparenus: 08.02.2017.

5. UHccnenoBaHue pe3uCTOPOB TIOCTOSIHHOTO COTPOTHB/IEHUs:: MeToaudeckue yKas3aHUs K
BBITIOJTHEHUIO slaboparopHoii pabotsl / Ky3ebueix H. U. - 2012. 24 c. [OnekTpoHHbII pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1245, nara obpartenus: 08.02.2017.

6. UWccnemoBaHve KOHJEHCAaTOPOB IIOCTOSHHOW eMKOCTH: MeToguyeckde yKasaHUs K
BBITIOJTHEHUIO jlabopatopHoi paboTthl / Ky3eOHbix H. U. - 2012. 25 c. [OnekTpoHHBIN pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1246, nara obpauenus: 08.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCO0OUA AJIfA JIUI] C OTPAHNYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZMUeCKHEe MaTepHasIbl Il CAaMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/IOB TPeAOCTaB/sIOTCA B JOpMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(POpMaI[UH.

JIist i1 ¢ HapyLIeHUsIMHU 3peHust:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B revatHo (opMe yBe/MYeHHbIM IPUGPTOM.

JI/Is1 UL ¢ HapylIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO TOKYMEHTa;

- B reyaTHOU (hopme.

JIis1 /i1 ¢ HapyLIeHUsIMM OTNOPHO-JBUraTe/IbHOIO aniapara:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B IleyaTHOU (hopme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI U TPpedyeMoe
NMporpaMMHoe obecrieueHue

1. Tlpu moAroTOBKe K MpaKTUYECKHMM 3aHSATHSIM, OCYILLeCTB/IEHUSI KOHTPOJ/ISI CaMOCTOSITeJTbHOU
paboThI ¥ MPOBE/IEHNUsT TeCTUPOBAaHUS UCTIONb3yeTcst calT http://moodle.tusur.ru

2. DneKTpoHHBIM y4eOHBIE Kypc «Marepyuanbl W KOMITIOHEHTBI 37IeKTPOHHBIX CDEICTB»
http://moodle.tusur.ru/course/view.php?id=117

3. Meroguueckie Marepuasbl HaXOASATCS Ha HaydyHOM obOpa3soBartesnbHoMmmoptase TYCYP
https://edu.tusur.ru/

4. AkTyanbHyr0 WHGOpPMAlMI0 O COBPEMEHHbIX MaTepuaraX MOXXHO HaWTH B 37eKTPOHHOM
HayuHou 6ubsmoreke http://elibrary.ru/defaultx.asp

13. MaTepuanbHO-TeXHHYECKOe o0ecrnedyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCrIeueHUI0 JUCIHUITUHBI

13.1.1. MaTepuanbHO-TEXHUUYECKOE 00ecrieueHUe /ISl IEKIMOHHBIX 3aHATUHH
[nst poBeleHYsI 3aHSATUM JIEKIJMOHHOTO THUIIA, PYIIOBBIX U WHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI ¥ TIPOME)KYTOUHOM aTTeCTal[iH UCTIO/b3yeTCs yueOHasi My/IbTUMeIUIHAST ayJUTOPHS,
C KOJIMUeCTBOM II0CAZIOYHLIX MeCT He MeHee 22-24, obopyaoBaHHasi JOCKOM M CTaHJAPTHOM ydyeOHOM
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Mebenbo. VIMeroTcst HarvisiiHbIe TOCOOMs B BU/ie TPe3eHTalUH 110 JIEKIIUOHHBIM Pa3/iesiaM JAUCIUTUTHHBI.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI
st mpoBefieHUs] TIPAKTUYECKUX (CEMMHAPCKUX) 3aHSATUH WCIOJB3yeTcs yueOHasi ayauTopus,
pacriosiokeHHasi o azpecy 634034, Tomckast obnacte, T. Tomck, nip. JlenwHa, 40, 3 3Tax, aya. 329.
CocraB obopyznoBaHus: YueOHasi Mebesb; [lJocka MarHUTHO-MapKepHasi - 1 mT.

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT
Iyt mpoBeieHNst TabOpaTOPHBIX 3aHATHI UCIIONB3yeTCs yueOHast maboparopusi «Pasyromarepurabl
Y paZiMoKoMITOHeHTbI» Kadeapsl KYIIP, pacrionoskeHHas 1o agpecy 634034, Tomckass 06macTth, . ToMCK,
np. Jlenuna, 40, ayx. 427. CocraB obopymoBaHusi: YueOHas MebGenb; Bonbtmerp; YactoTomep;
Tepmoneub; Tepaommetp; LCR-u3meputesns.

13.1.4. MaTrepuanbHO-TeXHHUYECKOe o0ecreyeHue /IIsi CAMOCTOATE/IbHON PadoThI
Iy camocTosiTeTbHOM paboOThl WCTIONB3yeTcsl yueOHast ayauTOpUsi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHasi o afgpecy 634050, r. Tomck, np. JlenuHa, 40, 2 stax, ayz. 233. CocraB 000pyAOBaHUS:
yuebHasi mebOesnb; KommbroTepbl Kiacca He Hike [IDBM INTEL Celerom D336 2.8[Th. - 5 mr;
KoMribloTepbl  TiogkmtoueHsl K cetu WMHTEPHET wu  obecrieunBaiOT [JOCTYNT B 3/IEKTPOHHYHO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MarepuanbHO-TeXHHYeCKoe ofecredyeHue JUCIHMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JuCHUIIIMHBI ujaMu ¢ OB3 ocyliecTB/sieTcsi C UCIOIb30BaHUEM Cpe/iCTB 00ydeHust
00111ero U CrielMasbHOTO Ha3HAYEHHUS].

[Mlpy oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
nipyveMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIlIeHUsIMU CJTyXa,
MOOUIBHOW CHUCTEMBbI OOyueHUsI [jisi CTYJe€HTOB C WHBAJMJHOCTBIO, TOPTaTUBHOM WH/YKLMOHHOMN
cucTeMbl. YueOHasi ayJUTOpUsi, B KOTOPOM 00yuaroTCsi CTy/leHThbl C HapylleHheM cjiyxa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMENUNMHON
CUCTEMOM.

[lpu obyueHWH CTy[E€HTOB € HapyIIeHUSIMH 3PeHUAMH I[IPeJyCMOTPEHO WCIONb30BaHHE B
JIeKIIMOHHBIX 1 yueOHBIX ayIUTOPUSIX BO3MOKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) NPy MOMOILLIY BUZeOyBeInunTeNel /7151 yJjaJleHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
a/bTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue CpefCcTBa MpHema/repefadyut
yuebHOI MH(bOpPMaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLleHUsMUA OTMOPHO-ABUraTeIbHOTO
anrapara, MOOM/IbHOM CHCTeMbI 00yUeHHUs /1/1s1 JIFOZiel C MHBAIMHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUs K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHaluu
@®OoH/, OLEHOYHBIX CpEe/ICTB W TUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble [Ji OLIeHKU
c(hOpMUPOBAaHHOCTM W OCBOEHUs 3aKpeIUIeHHbIX 3a AUCIUIUIMHOW KOMIIETeHLIUM TMpH IPOBeJeHUH
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCIIUTIIMHE TIPHUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH
310POBbA
s CTyIeHTOB C MHBAJIMAHOCTBIO TIPeAYCMOTPEHbl [OIOJHUTEe/IbHbIe OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/THUTeTbHBIE CPe/ICTBA OL€HUBAHUSA /i/IfA CTYAEHTOB C MHBA/IM/JHOCTHIO

BI/I'Z[BI AOIIOTHHUTE/IbHBIX OLIEHOYHBIX CDOpMI:I KOHTDOJIA U OLI€HKH

Kareropuu cTyzieHTOB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTDOJIbHBIE PaOOThI

C HapylieHusIMU
ciyxa

[Tpeumyl11ieCTBEHHO NTMCbMEHHast
TIpOBepKa

C napywenusimu | CobeceoBaHue 110 BOTIPOCaM K 3aueTy, | [IperMyIiiecTBeHHO yCTHast TPOBepKa
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3peHus OTIpOC T10 TepMUHAM (MHOVBUYaTBHO)
C HapyI1ieHUsAMHU PellieHre AMCTAHLIMOHHBIX TECTOB,

OTIOpPHO- KOHTDOJIbHBIE paboThl, MMCbMeHHbIe | [IperMyliecTBeHHO AUCTaHIIMOHHBIMU
JIBUTaTeTbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOITPOCHI K MeTOoZaMU

arriapara 3aueTy
C orpaHuueHusiMU 10 | TeCThl, MMCbMEeHHbIE CAMOCTOSITE/TbHbIE [TpermyIiriecTBeHHO TIPOBEPKa
o01eMe I UHCKUM paboThI, BOTIPOCHI K 3aYeTY, METO/]aMH, UCXO/ISI U3 COCTOSTHUS
TOKa3aHUsIM KOHTPOJTbHBIE PAOOTHI, YCTHBIE OTBETHI | 00yuaroierocsi Ha MOMEHT IPOBEPKU

14.3 MeTojuuecKue peKOMeH/aliiH 0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI]| C OrPaHHYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTyrnHas ¢opma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B TeuaTHou dopme;

- B TeuaTHoi (opMe C yBeTMUeHHBIM HIPUPTOM;

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUeM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUJHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpOCHI. [/ TaKWX CTy[EeHTOB IpeyCMaTpuBaeTcs JOCTynHasi ¢opma MpefocTaB/ieHus OTBETOB Ha
3a/laHusi, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- Habop OTBETOB C UCIOb30BaHKEM YCI/IYT aCCUCTEHTa;

- Tpe/iCTaB/eHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yueHUs: MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUUYeHUSIM UX 3/I0POBbsI U BOCTIPUSATHUS
vHdOopMaluu:

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins Ui ¢ HapylIeHUusIMM cJTIyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOU (popme.

[Tpu HeoOXoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUs pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Marepua/bl M KOMIIOHEHThI 3/1IeKTPOHHBIX CPe/iCTB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 2

Cemecrtp: 4

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— poueHT Kad. KYIP Horuenko O. A.

OK3aMeH: 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-5

CITI0COOHOCTBIO MCI0/Ib30BaTh OCHOBHBIE
ripreMbl 00pabOTKM U Tpe/CTaBIeHUS
5KCTIepPUMEHTAJTBHBIX JJAHHBIX

YCTPOMCTBA ;

[o/mKeH 3HaTh CBOMCTBA MarepuaioB
3/IeKTPOHHBIX CPeJICTB, OCHOBHbIE
TIPOBO/IHMKOBbIE, IU3IeKTpPUYEeCKHe U
MarHUTHbIE MaTepyasbl, METOAbI U
KpUTepuu BbibOpa Marepuasa npu
pa3paboTKe KOHKPETHOTO /IeKTPOHHOTO

[omkeH yMeTb TIPUMEHSITb MeTO/Ibl 1
cpezcTBa U3MepeHus (hr3nUeCcKrx
Be/IMUMH; PallMOHaIbHO MCTIOIh30BaTh
MaTepHasibl Py pa3padoTke
Pa/I03/IeKTPOHHOM arraparyphl C yueToM
BJIUSIHUSI OKPY>Kalollle cpefibl U yC/I0BUM
9KCIUTyaTallyy ;

LomkeH BnaZieTb MeTOAaMU
9KCTIepUMEeHTaTbHOTO UCC/Ie[l0BaHus
MaTepuasioB 3/IeKTPOHHBIX CPEe/ICTB. ;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

TipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

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

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

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

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl 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 (oporoBbIit 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX

3ajay
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OIIK-5:

2 Peanu3anusi KOMIIeTeHI[UH
2.1 Komnerenuusa OIIK-5

9KCIIepUMeHTaTbHBIX JJAHHBIX.

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMIIETEHIINM, TMPUMEHseMble [Jiss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCIIO/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMS

Tabmwia 3 — Tansl

CIMOCOOHOCTBIO  WCTIO/Ib30BaTh OCHOBHBIE TIpUEMBbI 00pabOTKM U TIpe[CTaBIeHUs

METO/Ibl U KPUTEPUH
BbIOOpa MaTepuasia npu
pa3paboTke KOHKPETHOTO
PaIM03IeKTPOHHOTO
YCTPOMCTBA, METO/IbI
pacueTa KOHKPETHOTO
PaJM03/1eKTPOHHOTO
KOMITOHEHTa

anrapaTypsl C y4eTOM
BJIUSIHUSL OKPY>KaroILein
cpeJbl ¥ YC/IOBUM
SKCILTyaTaluu

Cocras 3HaTb YMmetb Bnagets
CopepykaHue HosokeH 3HaTh CBOMCTBA | [Jo/KeH yMeTh MPUMEHSTh | [l0/DKeH BlaZieTh
3TaroB MaTepuasioB MeTOZbl U Cpe/CTBa MeToJaMU

PaZii03/1eKTPOHHBIX y3MepeHust PU3NUeCKUX | 9KCIIePUMEHTa/IbHOrO
CpefiCTB, OCHOBHbIE BeJIMYMH; PaLjUOHA/ILHO WCC/1eI0BaHUS
TIPOBO/IHUKOBBIE, VICII0/Ib30BaTh MaTepyabl | XapaKTepPUCTHUK
JIM37IeKTpUdecKre 1 nipu pa3paboTke MarepuasoB U
MarHuTHbIe MaTepuasbl, | paZil03JIeKTPOHHOU KOMITOHEHTOB

3JIGKTPOHHBIX CPeACTB.

Buabl 3aHaTHI

* [lpakTueckue
3aHATHS;

* JlaboparopHbie
paboThi;

* Jlekuuu;

* CamocrodTenbHas
paborta;

* [lpakTuueckue
3aHATHS;

* JlabGopartopHbie
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHas
pabora;

* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposbHas pabora;
* Oruer 1o
nabopatopHoii pabore;

» JloMalliHee 3a/jaHUe;
* Oripoc Ha 3aHATHSIX;

» KonTtposnbHast pabora;
* Ortuer no
nabopatopHoii pabore;

» [lomalliHee 3a/iaHue;
* Onpoc Ha 3aHATHUSX;

* Otyet no
naboparopHoi pabore;
* JlomalliHee 3a/laHue;
* PacuetHasi paboTa;

* Oruer 10 MpaKTUKe;

* PacuetHas paborta; * PacueTHasi pabora; e OK3aMeH;
¢ KoHcnekT * KoHCrekT
CaMOITIOATOTOBKHU; CaMOTIO/ITOTOBKU;
e TecT; * TecT;
* OTyer 1o NpaKTHUKe; * OTuer Mo MpakKkTHKe;
* DK3aMeH; * OK3aMeH;
dopMyIMpOBKa MoKa3aTesell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTesu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OminuHo * OOGnagaer * O6nagaer auarnazonom | ¢ KoHTponmpyeT pabory,
(BBICOKMIA YPOBEHbB) | PaKTUUECKUMHU U MpaKTUUYeCKUX YMEeHUH, TIPOBO/JUT OLIEHKY,
TeopeThueCKUMHU TpeOyeMbIX /I/isT Pa3BUTHSI | COBEPILIEHCTBYET

3HAHUAMMU B I1peaesiax

TBOPYECKHX pellleHunH,

JlericTBUsI paboThI;
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M3yuyaeMoi 06/1acTu C abCcTparupoBaHUs
TIOHMMaHWEM TPaHMI] npobrewm;
TIPUMEHHUMOCTH;
Xoporo (6a30Beli | ¢ 3HaeT (aKTI,  OG6nagaer auarnasoHoMm | * beper
YPOBEHb) IIPUHIUIIBI, TTPOLIECCHhI, NpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
o0111e MOHATHS B TpeOyeMbIX /ISl PeIlleHus | 3aBepllieHue 3a7iad B
nipefie/iax u3y4yaeMom oTpe/ie/IeHHbIX TIPO0JIEM | KCC/Ie[OBAaHUH,
ob/acTy; B 00/1aCTU UCC/IeIOBAHMS; | TIPUCIIOCAbIMBAeT CBOe
TOBe/IEHUE K
o0cTOsITENTHCTBAM B
pelieHruH pobem;
YnosnetsopuTesnibH | ¢ O6sazaet 6a30BbIMEI * OO6nagaer ocHOBHbIMU | * Paboraert mpu rnpsiMom
0 (TIOpOroBkIi 0OLMMY 3HAHUSIMU; YMEeHUsIMH, TpeOyeMbIMH | HaOHOeHUH
ypOBeHB) [OJIS1 BBITIO/THEHUS TpenojaBarTesis,
TIPOCTBIX 3a/1aY;

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

— 1. Kak MOXXHO Ki1acCU(pUIMpoBaTh paguoMarepuanbi? 2. UTo Takoe pafiMOKOMIIOHEHT? 3.
KakumMy napameTpamMM — XapakTepusylOT Ha[E&XHOCTb  paZJMOKOMIIOHeHTOB? 4  Kak  MOXHO
KJIacCU(ULIMPOBaTh MPOBOAHUKOBbIE MaTepuasbl? 5. Kak n3MeHsieTcs yJe/bHas MPOBOAUMOCTb MeTasljioB
C TOoBbILLIEHWeM TeMIlepaTyphl? 6. Kak usMeHsieTcs yzesbHasi IIPOBOLMMOCTBL CILIaBOB C ITOBBILLIEHUEM
Temmepatypel? 7. UTo Takoe TeMriepaTypHbId KO3(Q(ULIMEHT yeJbHOI0 CONPOTUBIeHUs? SB/IseTCs /1 OH
KOHCTAHTOW /11 JaHHOTO MeTas/uia? 8. OOBsICHUTE TOBe/jeHHe TIPOBOAHUKOB Ha BBICOKMX uYacCTOTax. 9.
Kakue cBoiicTBa Me[u SB/SIOTCA TNPUYMHOM €€ IIMPOKOTrO0 TIPUMEHEHHsI B pafnu03/1eKTpoHUKU? 10.
JoCcToMHCTBA M HEeOCTAaTKU aJlOMUHUSA 110 CpaBHEHHIO C Mefbto? 11. UTO Takoe KpUOIIPOBOAHUKU? 12.
[TpuBeuTe NprUMepbl HEMeTa/UTMUeCKUX TPOBOJHUKOB UM TIpUMepbl MX mpuMeHeHusi B POA. 13. Yrto
Ha3bIBAIOT MoJisipyU3alen AusaeKTpuka? Kakue BUbI MOJSPU3ALMM MOXKHO CUUTaTb MCHOBEHHBIMU? 14,
B kakux efuHUIIAX U3MEDSIOT yienbHOe 00bEMHOe U y/e/lbHOe TIOBeDXHOCTHOe COTpoTHB/IeHue? [laiite
orpeziesieHre 3TUM GU3UUeCKUM BenuurHaM. 15. UTO Ha3bIBalOT [u3/IeKTpUueckumu notepsmu? Kakue
MeXaHW3Mbl TIOTepb BaM H3BecTHBHI? 16. Kakue MexaHU3Mbl TPO00si TBEPABIX [UIIEKTPUKOB BaM
u3BecTHBI? 17. Kakum 06pa3omM MOXKHO K1acCU(ULMPOBATh AUIIEKTPUKH 110 CBOMCTBAM U TEXHUYECKOMY
Ha3zHaueHHt0? 18. B uém Ccxo[CTBO U pa3nruuue MeXy CUTaIJIOM U CTeK/IoM? [I/isi KaKuX Lieiell CUTaslIbl
npumeHsOTCa? 19, Kakue AWdIeKTPUKU HasblBarOTCA akTUBHbIMM? 20. UYTO Takoe HayaabHass U
3¢ deKTHBHAs [U3/IeKTprUUecKas TIpoHUIjaeMocTh? 21. UTo Takoe MpsiMOM M 0OpaTHbBIM mbe303ddexT? 22.
Kak kjaccupuLMpylOT BellecTBa 10 MAarHUTHBIM  cBoicTtBamM? 23. Moryr u  o06sajarh
(heppoMarHUTHBIMKM CBOWCTBaMH CIL/IaBbl, COCTOSIIIMe M3 HedeppOMarHUTHLIX 371eMeHTOB? 24. Kakue
TIPOL[eCChI TIPOMCXOAST B (heppoMarHeTvike MpPU ero HaMarHMUMBAHWW BHeIIHMM mosieM? 25. KakoBbl
TIDUUMHBI TIOSIBJIEHWSI MarHUTHBIX TOTeph TNPU LIMK/IMYECKOM MepeMarHMuMBaHuM (eppoMarHeTUKOB?
Kakue criocoObl yMeHbIIIeHHUsI MarHUTHBIX TOTEPb BaM W3BeCTHBI? 26. Kakue marepuasbl Ha3bIBAIOTCS
¢depputamu? 27. Kak kKnaccM@ULMpYIOT MarHMTHble MaTepuaibl MO CBOWCTBaM M TeXHUUECKOMY
Ha3HaueHuto? 28. Kakue MarHUTOMSIrKWe Marepuasbl MMEIOT BbICOKOe 3HauyeHWe MarHUTHOU
TIPOHULIAeMOCTH B 1abbix mossix? 29. KakoBbl 4acTOTHBbIE XapaKTePUCTHUKU BBICOKOTIPOHUI[AEMbIX
tdeppuroB? 30. Kakoe cTpoeHUe UMEIOT MarHUTOUIEKTPUKA U B KaKUX LIe/sIX OHU UCTOMb3yloTcs? 31.
Ha3oBuTe XapakTepuCTUKN MarHMTOTBEpAbIX MaTepranos? 32. Kakue ¢r3nueckue MPUHLUIbLI TTOI0XKEeHbI
B OCHOBY MarHUTHOM 3alvcH U BOCrpou3BefieHUs Hbopmauyu? Kakue MaTepuasibl UCHONb3YHOTCS IS
stoi nemm? 33. Kak MoXHO KraccuduiypoBath pe3uctopbl? 34. KakoBbl OCHOBHbIE MapaMeTphbl U
XapakKTepuCTUKU pe3ucTopoB? 35. Uem oripefesnsieTcsi ypoBeHb LiiyMa pe3ucTtopoB? 36. OT yero 3aBUCHT
MOIIHOCTh paccesiHUst pesucTopa? 37. Kakve 0co6eHHOCTU KOHCTPYKLMM U TE€XHOJOTMU 00eCrieunBaroT
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TIPEIIM3UOHHBIM  Pe3UCTOpaM  BBICOKYIO TOYHOCTb M crabumbHocTh? 38. Uem obecrneunBaercs
BBICOKOUACTOTHOCTb pe3ucTopoB? 39. JlaliTe CpaBHUTE/IbHYIO OL|EHKY IIPOBOJIOYHBIX U HEPOBOJIOYHBIX
pe3uCTOpoB MOCTOSIHHOrO conpotuBieHus. 40. Kakue creuyduryeckre rnapaMeTpbl U XapaKTepUCTUKU
pe3UCTOpOB IepeMeHHOIo COMNpOTHB/IeHUs Bbl 3HaeTe? 41. IlpuBeauTe NpuUMepbl (PYHKLIMOHA/IBHBIX
3aBUCUMOCTeH M 00/71aCTH MCIIONb30BAHUS TaKMX pe3ucTopoB? 42. Yem OTIMUaeTCss TOACTPOEUHBIN
pe3ucTop OT repemMeHHoro pesucropa? 43. Kakue cucreMmbl yc/lOBHBIX 0003HaueHWH W MapKUPOBKU
pe3ucTopoB BaM H3BeCTHBI? 44. Kakue pe3ucTophl MapKUPYIOTCS LIBETHBIM KOZIOM M UTO OH COOOM
npezacrasisger? 45. Ha3oBuTe napameTpbl M XapaKTepPUCTUKU KOH/IEHCAaTOPOB U JaliTe eMHULIBI MX
usmepenus. 46. Uro takoe TKE koHgeHcatopa u uem oH ompezesnsercsa? 47. Kakue TpeboBaHust
NIPebAB/IAIOTCS K BbICOKOUACTOTHBIM KOHAeHcaropam? 48. IlpenMyliecTBa U HeJOCTaTKU OKCUIHBIX
KOH/leHCcaTopoB. 49. Uto mo3BossieT MeTa/u100yMakKHbIM KOH/]eHCaTOpaM CaMOBOCCTAHAB/IMBATECS TIOCTe
npo6osi? 50. KakoBbl 0COOEHHOCTH CITFOJSHBIX, CTEK/ISIHHBIX U CTEK/I0KepaMHUUeCKHX KOHZieHcaTopoB? 51.
[ToueMy TIOAICTPOEUHBIE KOH/IEHCATOPHI HE ZeatoT 0osbinor éMkocTu? 52. Kak 3aBHCHUT OT YaCTOTHI
COIIPOTUB/IEHWe peaslbHOr0 KOHfeHcaropa? 53. UTo BK/IOYWAIOT B MapKUPOBKY KOHZeHcaropa. Kakue
CUCTEMBI yCJIOBHBIX 0003HaueHW{ W MapKHPOBKH KOHJEHCAaTOPOB BaM H3BeCTHBI? 54. Ilepeumcimre
OCHOBHBbIE NTapaMeTphbl KaTyllleK WHAYKTUBHOCTU U MpUBeAUTe UX Kaaccupukanuio. 55. OT yero 3aBUCUT
WHYKTUBHOCTb KaTymku? 56. UTo Takoe JOOPOTHOCTb KaTyLIKH MHAYKTUBHOCTH? 57. Kak yMeHbIIUTH
cobCTBeHHYI0 éMKOCTh KaTyliku? 58. Kakve rmapameTpbl KaTyllleK WHAYKTHBHOCTH yXYZLLIAIOTCS TPU UX
9KpaHupoBaHuM? 59. [Ijig yero rnpuMeHsIOT CepeYHUKU B KaTyllKax UHAYKTUBHOCTU? 60. Ilepeunciaure
OCHOBHbIE TTapaMeTphbl U XapaKTepUCTHKY MOHTa)XHBIX ITPOBOZIOB U Kabesieil.

3.2 TecToBble 3aJaHUA

— IlepBbiii ypoBeHb CJIOKHOCTU (OLIEHMBAaeTCs Ha «y[OBAeTBOpUTe/NbHO») A) Paccuurarth
SHepruvI0 3apsijia, 3arnaceHHoro Ha oOKajKax KoHzeHcaTopa eMKOCTbio C MK®, ecyiu HampsbkeHUe Ha
obkmagkax paeHo U B. b) Kak Ha3bIBatOT TBep/pbId AUIMEKTPHUK, JJIUTETBHO CO3JAMOIIHN B OKPYKaIOIeM
MIPOCTPAHCTBE 3/IeKTPOCTAaTHUeCKoe I0Jle B OTCYTCTBUM BHELLIHUX UCTOUHUKOB 3a CYeT Mpe/iBapUTe/IbHOM
3/1eKTpU3alMy WM Tospu3alii. BTOpoil ypoBeHb C/IOKHOCTH (OLIeHUBAeTCs Ha «XOpoLIo») A)
[IpyHLMINT [eHCTBUSL PEe3UCTOPOB OCHOBaH Ha: 1) HCIIO/b30BaHWM CBOMCTB MarepuasioB OKa3bIBaThb
COTIPOTUB/IEHUE TIPOXOZSILEMY 37eKTPHUeCKOMY TOKY; 2) CrmocOOHOCTM HaKaruiiBaTh Ha OOK/Ia[Kax
3/1IeKTPUYECKUM 3apsifi TPY NIPUIOXKEHUU K HUM Pa3HOCTHU MOTEHLIUA/I0B; 3) Bblle/IeHUH (Ce/leKTUPOBaHUU
) Ha TOU WK MHOW YacToTe (WM B TI0JIOCE YaCTOT) paZiMOCUrHasIa Omnpe/iesieHHOro criekTpa vyactot. b) ITo
Ha3BaHHIO KOMIIOHEHTa B cxeMe «YI'O paJUOKOMIIOHEHTOB» B OTBeJEHHBIX KBaJparax HapUCyWTe
ycnoBHO-Tpaduueckoe 0003HaueHHEe COOTBETCTBYIOLIMX KomrioHeHTOB. Hasanume YI'O Pesucrop
Bapuctop Konpgencarop Karymka unayktuBHOCTH TpaHcdopmatop TpeTuii ypoBeHb CIOXXHOCTH
(orleHMBaeTCST Ha «OTIMYHO») A) DJeKTPONPOBOJHOCTb Ta3000pa3HbIX AW3MEKTPUKOB 00yC/IOBIeHA
JBIDKEHHEM: a) CBOOOJHBIX 3/1eKTPOHOB b) MoHOB ) atomoB d) apIpok e) HelTpoHOoB B) Ha pucyHke
TpuBeZieHa 3aBHUCHMOCTb JM3JIEKTPUUYECKOM TMPOHUL@eMOCTH OT Temmneparypbl. Kakomy Tumy
JV3JIEKTPUKOB COOTBETCTBYeT KpuBasi 1? OObsicHUTe 0COOEHHOCTH rpaduKa.

3.3 Tembl JOMalTHUX 3aJaHUKA

— 1. Omnpeie/iiTh COTIPOTUB/IEHWE TIPOBO/IA U3 aatoMUHUS AyiiHON 500 MeTpoB U AWaMeTpoM 2
MM, eCJI1 yZie/IbHOe CONPOTUB/IeHUe a/lFoMUHUs 2,7 MKOM:CM.

— 2. ConpoTuBneHue MeJHOM MpoBosiokd Maccoi 103 kr paBHo 20 Om. OnipesiesuTh AUaMeTp U
JJTMHY MPOBOJIOKH, ecv pCu = 1,7 - 10-8 Om'Mm.

— 3. OnpezienuTh MaJieHUe HaNpsDKeHUsI B MeIHOM MIPOBOZe IMHUU 3/1eKTporiepesiady cedeHreM 15
mM2 u aauHoi 500 kM nipu Temneparypax -30 °C, 0 °C, +30 °C, ecnu no Hemy TeueT Tok 120 A. [Ins
cnpaBku: ipu T = 20 °C ygpenbHoe comnpotuBieHne meau pCu = 1,7 - 10-8 Owm-m, TemriepaTypHbIi
KO3(DPULIMEHT y/e/bHOro COnpoTHBIeHust meau o = 3,8 + 10-3 K-1.

— 4. PaccrosHue MeXAy 5/1eKTpoJaMH IJIOCKOr0 BaKyyMHOIO KOHZeHcaropa paBHO 4 MM. Bo
CKO/IbKO pa3 YBeJMUUTCS eMKOCTb KOHZEeHCaTopa, eC/M MPOCTPAaHCTBO MEKAY 3/eKTPOAaMU 3aro/HUTh
[IAB/IEKTPUKOM, Y KOTOPOI'O IPU HaMPSKeHHOCTH yieKTpruyeckoro nojas E = 10A5 B/M nonsipu3oBaHHOCTb
paBHa 3,1+10-6 Kn/m2.

— 5. KoMno3uiMoHHbll KepaMuyeCcKdild Matepyas U3roTOB/IEH Ha OCHOBE [IBYX JUS/IEKTPUKOB C
Iu3eKTpruuecKkumu nponuriaeMoctsamu €1 = 20 u €2 = 60. Ilpeanosiarasg xaoTUueckoe pacripeesieHye
KOMIIOHEHTOB, OIpejenuTb cocTaB KepaMuky, ecau TKel = 2 10-4 K-1, TKe2 = -1,5 10-3 K-1, a TKe

CornacoeaHa Ha noprane Ne 13793 20



CMeCH paBeH Hy/Ir0. Uemy paBHa Ju3/ieKTprUuecKas POHMLIAeMOCTb TaKOro MaTepuasa?

— 6. [IlocTossHHasi BpemMeHHM CaMOpaspsifKU  C/IKOASHOTO  KOHZeHcaropa 185 MuUHYT.
[vanekTpuueckasi IPOHULAEMOCTh C/rObl paBHa 6,3. UeMy paBHO yzenbHOe 06beMHOe COTPOTHB/IEHHE
CTHO/TBI?

3.4 Tembl MHAUBHU/ya/TbHBIX 3a/lAHUA

— - IlpuBeguTe mMpakTUUeCKYH KacCH(UKalFMI0 TPOBOAHUKOBBIX MaTepuasioB. I[lepeuucivre
OCHOBHBbIe (pU3MyecKre CBOWCTBA MTPOBOJHUKOB U KPATKO MOSICHUTE UX (hr3UueCKUM CMBIC/. [I/ist KaXK/10T0
Y3 3a/laHHbIX MPOBOJHUKOBLIX MarepuasoB (2 ILT.) OMNpe/e/uTb K/JacC W MNPUBECTH ero (pusnueckue
XapaKTepUCTHUKH, KPaTKO OIMHCaTh OCHOBHBIE CBOMCTBA Marepuara, yKa3aTb 00/1acT IpUMeHEeHUsI.

— - IlpuBeguTe MpakTUYeCKyr K/IaCCU(PUKALMIO AUSIEKTPUUYeCKUX MaTepuasioB. I[lepeunciuTe
OCHOBHbIe (PU3MUeCcKue CBOWCTBA [UIEKTPUKOB W KPAaTKO TMOSICHUTe UX (U3UuUecKuil cMmbIca. [is
Ka)KJOT0 W3 3a/laHHbIX [U3JIeKTPUUEeCKHUX MarepuanoB (2 IIT.) OmNpejenuTh KaacC W TIPUBECTH ero
(u3nyeckre XapaKTePUCTHUKH, KpaTKO OMWCaTb OCHOBHBbIE CBOKMCTBA Marepuaia, yKas3aTb 00sacTH
TpYMeHeHHs.

3.5 TemMbI 0IPOCOB Ha 3aHATHUAX

— Knaccudukans marepranoB 371eKTPOHHBIX cpefcTB. Knaccudukanus marepranoB 0
(bU3MKO-XMMUUEeCKUM CBOWCTBAaM: XMMUYECKOMY COCTaBy, TUIY XHWMHUYeCKUX CBs3M (KOBasjeHTHas,
VOHHAas, MeTa/l/IMueckasl, MeXMOJeKy/sipHasi), CTeleH!u YIOPsSiJ0UeHHOCTH CTPYKTYpbl (MOHHO-
KpUCTa/l/InyecKas, amopdHas, TIOJIMKPUCTA/I/TNYeCKast), KOMIL/IEKCY JIeKTPUYEe CKUX v
3/1eKTPOPU3NYECKUX CBOUCTB (TIPOBOJHUKOBbIE, TOMYTPOBOJHUKOBBIE, AU3IEKTPUUECKUe MaTepuasibl),
obnactTaM TIpUMeHeHUsT W MeTofilaM 00paboTku. OripefeneHye TIOHITUN: CBOWCTBO, TlapaMeTp,
XapaKTepUCTHKa, KaueCTBO, OJHOPOJHOCTb U CTAaOWIbHOCTH TIapaMeTPOB U XapaKTepHUCTHK.
MexaHnueckre M TeXHOJIOTHUYeCKHe CBOMCTBA MaTepuasoB. YCTOMYMBOCTb MaTepyasioB K BO3[EHCTBUIO
BHeIITHeH paboueii cpe/bl.

— Onekrpo¢u3nyeckue CBOMCTBa MeTa/uioB. OCHOBHbIE TOHATHS W MapaMeTpbl: TeIjioBas M
Jpeli(hoBasi CKOPOCTU 371€KTPOHOB; MOJABWKHOCTh; POBOAUMOCTD; yelbHOe COMpOoTHBIeHUe. PaKTophl,
B/MAIOIIME Ha yZe/IbHOe COINPOTUB/IEHWe MeTa/UIMYeCKHUX MPOBOJHUKOBBIX MaTrepyasioB: TeMIleparypa,
npuMecH, JedeKTbl KPUCTA/I/TIMUeCKON pelleTKu. TeMreparypo3aByucuMasl U OCTaToYHasi COCTAaBJISOLLMe
yZAenbHOTrO corpotvBieHus. Temmneparypa [ebasi. CruiaBbl. 3aBUCMMOCTDb 371€KTPOQU3NYECKUX CBONCTB
CI/IaBOB  OT KOJMUYECTBEHHOIO COJEpP)KaHWsl KOMIIOHEHT. OJIeKTpO(pU3MUecKrue CBOWCTBA TOHKHUX
MeTa/VIMYeCKUX IUIeHOK. BiMsiHMe 4acTOThI TOKAa Ha COIPOTMB/IEHWe MeTas/uloB. Marepuasbl BbICOKOM
npoBoAMMOCTH. CBepxmnpoBOoAHUKW. CriiaBbl BBICOKOM TMPOBOAUMOCTH. Pe3WCTHMBHBIE Marepuasbl.
[TpoBoHUKOBBIE MaTepHrasbl C 0COOBIMU CBOMCTBaMH. AMOp(HBIe MeTa/MyecKre criiaBbl. [IpumeHeHne
IIPOBOJHUKOBBIX MaTepHasioB B 3/1eKTPOHHBIX CPe/ICTBaX.

— PesucTopsl, UX Kiaccu(pUKaLys U PasHOBUAHOCTU Pe3uCTOpbl MOCTOSIHHOIO U MepeMeHHOro
COTIPOTUB/IEHUH, 3aBUCUMOCTb COMNPOTUB/IEHUS OT Marepuasa, KOHCTPDYKLMH W BHELIHUX YC/IOBHUH.
OcCHOBHbBIE XapaKTePUCTUKU U SKBUBAJIEHTHbIE CXeMbl. Pglbl HOMMHA/IBHBIX 3Haue€HUM Ppe3UCTOpOB,
ycraHaBiuBaeMbix ['OCTamu, pa3bpoc 3HaueHU, MapKUPOBKa, Ha/leXKHOCTb.

— OO6ume cBoiicTBa ¥ mapameTpbl. DYHKIUM [UIEKTPUUECKMX MaTephajioB B KOHCTPYKLUSIX
POA, OBA u MukposnekTpoHUKU. [Iponeccel monspusauyyu B AusaeKTpuKax. [lonsgpyu3oBaHHOCTE U
[V3/1eKTpUUecKasi TIPOHULIAeMOCTb. 3aBUCUMOCTb OCHOBHBIX I1apaMeTpOB OT TeMIlepaTypbl U 4aCTOTBHI.
Oco0eHHOCTH  37EeKTPONPOBOAHOCTA  Ta3000pa3HbIX, JKUAKUX W TBEPAbIX  JJUIEKTPUKOB.
Ovanektpuueckye norepu. Buzbl motepb. 3aBUCUMOCTh TaHreHCa yIvia AUS/JIeKTPUYECKUX TOTepb OT
TeMIlepaTypbl ¥ 4acToThl. [1poboii B AusneKTpUKax. DyeKTpruuecKkasi MpOYHOCTb. OCHOBHBIE MeXaHW3MbI
npobosi B ra3ax U JKUAKOCTAX. Buabl 1pobosi B TBepAbIX [AWIEKTPUKAX: 3JIeKTPUUeCKUH,
3JIEKTPOTEI/IOBOM, 3/eKTPOXUMHUYeCKUH. [IManeKTpuueckue Marepuanbl C OCOObIMH  CBOMCTBaMU.
CrioHtaHHast monsipu3aiusi. CerHeToa/1eKTpUKU. VX OCHOBHble CBOWCTBA M 0071acTh TpPUMEHEHMUS.
[Tee303¢dekt. OCHOBHBIE CBOMCTBAa W TapaMeTphl Ibe303/1eKTPUKOB. [IMp03/eKTpUKU. OneKTpeTsl.
JlazepHble U onTUYecKWe Marepuasbl. [IpuMeHeHHe AU3/IEKTPUYECKUX MaTepuasioB B 3/1€KTPOHHBIX
cpeAcTBax

— KonpgeHncatopsl, ux Knaccudukanys. KoHgeHcaTopbl NOCTOSSHHOM U NepeMeHHOM eMKOCTH U
Pa3sHOBHJHOCTM MX KOHCTPYKLMMU. OCHOBHBIE XapakKTePUCTUKM KOH/EHCATOpPOB, I1apamMeTpbl U HX
3aBUCUMOCTb OT PEeXHUMOB paboTbl M BHEIIHWX YCAOBUW. OKBHBa/JieHTHble cxeMbl. Ha/ieXXHOCTb,
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MapKHUpOBKa

— BenuunHbl, XapakTepusylolle MarHMTHOe I10jle W MarHUTHble CBOMCTBA MaTepuasioB.
OCHOBHbIE CBOMCTBA, XapaKTePUCTUKW W T[apamMeTpbl MarHUTHBIX MaTepuasoB, OrpejessemMble B
CTaTUUECKOM M [WHAMUUECKOM peXuMax. Buabl MarHeTMKOB. MarHuUTOMsATKHe Marepuanibl -
(heppomMarHeTHKU: S7€KTPOTEXHUYeCKasi CTasb, MepMasyion W [pyrve CIiaBbl. BiusiHue pasnuuHbIX
TUMOB 00pabOTKM (MpOKAT, TEeKCTypbl M [Jp.) Ha MarHUTHbIE CBOWCTBA W WX CTAOWIBHOCTB.
MaruutoguanekTpukd.  ®epputbl.  CTPyKTypHO-XUMHUUeCKUid  cocTtaB. (OcOOeHHOCTH  CBOWCTB.
MarnuTtoTBepAble Marepuasbl. XapakKTePUCTUKA W TapamMeTpbl. TemmeparypHas W BpeMeHHas
crabmwibHOCTh. Knaccudukanysa. TexHonmorus TonydeHHs. MarHuTHble MaTepuasbl € 0COObIMU
CBOMCTBaMH. MarHuTHble 5KpaHbl. MarHUTOCTPUKLIMOHHBIE Marepuasbl. MarHuTHble Marepuasbl AJis
3aMOMMHAIOIIMX YCTPOMCTB. MarHuTHbIe /IeHKU. LlunvHaprueckrie MarHUTHBIE foMeHbl. [IpriMeHeHre
MarHUTHBIX MaTepUaioB B 37IEKTPOHHBIX CPeJCTBaXx.

3.6 TeMbI KOHTPO/IbHBIX PadoT
— 1) [IpoBoaHMKOBBIE MaTepuasbl U MPOBOAA
— 2) InanekTpuyecKrie MaTepuabl U KOHJIeHCaTOPbI

3.7 TeMbI KOHTPO/IBHBIX PadoOT
— 1. Krnaccudukaiusi pafromMaTepuasioB IO OCHOBHBIM CBoiicTBaM. 2. [IpoBOAHUKOBBIE
MaTepHarbl, CIijiaBbl ¥ MpoBoZa. 3. PemuTh 3azauy. MI3BeCTHO 3/1eKTprUUYeCcKoe COMPOTHB/IEHHEe pe3ucTopa
TpU KOMHAaTHOW Temrieparype, ero KOHCTPYKLMSI MU MaTepuajl TOKOMpOBOZsllero cyosi. OmnpeaenuTb
V3MeHeHHe OTHOCUTE/IbHOTO COIPOTMBJIEHUSI pPe3UCTOpa MpPU W3MEHEHWM TeMIlepaTypbl M YaCTOThI
NIpUIOXKeHHOTO HarpsbkeHus1. (UuceHHble Haua/ibHbIe JaHHbIe 3a/1a0TCs TIpernojaBaTesieM).

3.8 Dk3aMeHaLOHHBIE BOIIPOCHI

— 1. TpeboBaHusi K 571eKTPOHHbIM KOMIIOHEHTaM pPaJMO037eKTPOHHOW ammaparypbl. 2.
Knaccudukaims paguomarepyanoB M0 OCHOBHBIM CBOWCTBaM. 3. JJeKTpUUeCKHWe XapaKTepUCTUKU
paguomarepuanoB. 4. MarHuTHble  XapaKTepUCTUKUM  pajuoMarepuanoB. 5. MexaHuueckue
XapakKTepuCTUKU pajuoMarepuasnoB. 6. TerioBble XapakTePUCTHMKM pajuoMarepuanoB. 7. DU3MUKO-
XUMHYeCKHe XapaKTepUCTUKU pajyomarepuasnoB. 8. DjIeKTpOHHAasl, MOHHas U [JUII0/IbHAs TO/spU3aLyiv
IU31eKTpUKOB. 9. TToTepu 3HEPruM B AW3MEKTPUKaX. TaHTeHC yIya AW3NIEeKTPUUeCKUX MoTeph. I1poboii
quanekTpukoB.  10.  OcHOBHble TIOHSITUS 00  OpraHUYecKHMX TBepAbIX  JudeKTpukax. 11.
ITonvmepu3arjoHHble JUIEKTPUKU U UX JIeKTpUUeCcKre XapakTepuCTUKU. 12. TlonukoHeHcallMOHHbIe
JVDJIEKTPDUKU M UX 37eKTpuueckde xapakrtepuctuku. 13. Ilnactmaccel. CocrtaB, Knaccudukaiys,
3/IeKTPUUeCKHe XapaKTepUCTUKU | obmactu mipuMeHeHus. 14. PajvokepamMHuuecKue Marepyaibl.
[Tbe303/1eKTprUUeCKre MaTepuasbl U 3/IeKTpeThl. XapaKTepHble CBoMcTBa. 15. OCHOBHbIe CBOMCTBa
MeTa//IM4eCKUX IMPOBOAHUKOBBIX MarepuaioB. 16. UucTele MeTaqibl U CIUIaBbl U UX OCHOBHBIE
J/IeKTpUYecKue xapakrepuctuku. 17. CraBbl, obmafaroijye OOMbIINMM yAeIbHBIM 3/IeKTpUYeCKUM
COTIPOTUB/IEHWEM, JKapOCTOMKHE CIUIaBbl WM HX OCHOBHBbIE 3J/IeKTPUUECKHe XapaKTepucTHKU. 18.
Metamueckye MarHUTHO-MSITKWE UM MarHWATO-TBepAble Marepuasbl. OCHOBHble XapaKTepUCTHKU. 19.
depputhl, WX cBoMicTBAa W oOmacte mpumeHeHus. 20. MarautoausnekTpuku. 21. Pesuctopsl.
Knaccudukaiusi, MapKMpoBKa, TUIUYHbIE KOHCTPYKLMH, YI['O, OCHOBHbIE MapameTpbl, YacCTOTHbIE
cBoricTBa. 22. Kongencaropsl. Knaccudukanys, ocHoBHble napameTpsl, ¥YI'O, MapKMpoBKa ¥ HOMUHAJIBL.
23. Karywkd WHAYKTUBHOCTU. [IpUuUWHBI TMOTeph B KaTylIKaX WHAYKTUBHOCTU M CMOCOOBI WX
ycTpaHenusi. 24. Tpancdopmaropel. Knaccudukaius, ¢u3nueckre OCHOBBI (DYHKI[MOHUPOBAHUSI,
OCHOBHBbIe ITapaMeTpbl U KOHCTPYKLUHU.

3.9 Bonpocs! /11 NOArOTOBKM K NPAaKTHYeCKHM 3aHATHAM, CEMUHApaM

— Tewma: ITpoBogHMKOBBIE MaTepuasbl U pe3nucTopsl 1) HaliTh cpenHiow0 ApeiioByr0 CKOPOCTh B
Me/IHOM TPOBOZIHMKe haMeTpoM 1 MM U corpotuiaeHreM 3 Om ripu HanpsbkeHuu 2,5 B. [Ias cripaBKu:
KOHLIeHTparus 3/eKTpoHOoB 10729 wm-3. 2) OnpepenuTs CONPOTHMBIEHHWe TIPOBOJA M3  aJOMUHUSA
nuameTpoM 4 MM, eciv ero macca 0,54 kr. ns copaBku: pAl = 2,7 - 10-8 Om'm, p = 2700 kr/mM3. 3)
ConpoTuB/ieHHe CMUPaau 3/1eKTpuueckor jammbl MoiHOCThi0 100 Bt (Hampsbkenue 220 B) B
HakajsieHHOM coctossHiud B 10 pa3 Oosibllie, yeM B XOJ0AHOM. HaliT compoTuBieHHWe B XOJIOJHOM
COCTOSIHUM M TeMIlepaTypHblil KO3((HULMEeHT y/e/lbHOro COMPOTHB/IEHUS Marepuarna Clvpaiy, ecid
TeMIleparypa Hakasa 2000 °C.
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3.10 TemblI pacueTHbIX padoT

— 1) Tpebyercs paccuMTaTh KaTyLIKy 3aZaHHOW MHAYKTHBHOCTU L MKI'H. V3BecTeH auametp
kapkaca D MM, fuameTp npoBozHMKa d1 MM, frameTp U30/sLMY IpoBoza d2 MM U Ji/IMHa HAMOTKHU | MMm.

— 2) [JM3/eKTpUK COCTOWUT U3 JABYX CJIOEB pas/lMYHbIX MarepuasnoB. Marepuan nepBoro cjos
VIMeeT OTHOCUTE/IbHYIO [U3JIeKTPUUeCKYIO IPOHULIAeMOCTb €1, yAe/lbHYI0 IIPOBOAUMOCTh y1. Marepuan
BTOPOTO C/I051 — COOTBETCTBEHHO €2 U Y2, d1 1 d2 — TosII1Ha 1epBoro U BTOPOTO CJI0eB AUIEeKTPUKA, S —
o b 31eKTpofoB. Tpebyercs: 1. HauepTuTh [Ba BapraHTa CXeMbl 3aMelleHHsl JIBYXCIOMHOTO
JVS/IeKTPUKa M paccuvTaTb MX MapaMeTpbl. 2. PaccuuTaTth M MOCTPOUTH rpaduuecKyro 3aBUCUMOCTb
€MKOCTH U30JIILIMOHHOM KOHCTPYKLIMM OT YaCTOThI [IPWIOKEHHOTO HanpsbkeHUs B auarasoHe ot 0 1o 100
MTI'.

3.11 TemsI 1a00paTopHBIX padoT

WccnenoBanne xapakTepUCTUK Pe3MCTOPOB ITOCTOSIHHOIO COIIPOTHB/IEHUS
ViccrneoBaHre TeMIlepaTypHOM 3aBUCHUMOCTH 3/1eKTPONPOBOAHOCTH TBEPAOIO JU3/1eKTPUKa
— MWccnenoBanne xapakTepUCTHK ITOCTOSIHHBIX KOHZ€HCATOPOB NIPY Pa3HOU TeMIieparype

— UWccnefoBaHve BWSIHUSL KOHCTPYKTHMBHBIX U TeXHOJOTMUECKHWX (AKTOPOB Ha IapaMeTphl
BBICOKOYACTOTHBIX KaTyllleK UHAYKTUBHOCTH

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpejie/siolide TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX 3Tanbl (OpP-MUPOBAHUS KOMIETeHLIWH,
CoracHo 1. 12 paboueii MporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. CopoxkuHn B. C. Marepuanbl U 371eMeHTbI 3/IEKTPOHHOU TeXHUKU. IIpOBOJHUKY, MTOTyNIPOBOJ-
HUKY, JUSJEKTPUKU : [yueOHMK [/ CTY[eHTOB By30B I10 HaripaBjeHUsM "O/IeKTPOHMKA W HaHO-
3/1eKTpOHMKA" U "KOHCTpyrpoBaHUe U TexHOorus 31eKTpoHHbIX cpefct”]. [T. 1]/ B. C. Copokun, b. JI.
Awnrunos, H. I1. JIazapesa. - 13a. 2-e, ucnp. - Cankr-IletepOypr [u ap.] : JlaHs, 2015. - 1 oHaitH-pecypc
(442 c.): puc.- (Yuebnuku s By3oB. CrieruanbHasi JMTepaTtypa) . [DneKTpoHHBI pecypc]. -
http://e.lanbook.com/books/element.php?pl1_id=67462

2. Copokun B. C. Marepuasnsl U 3/1eMeHTbI 3/IEKTDOHHOU TeXHUKHU. AKTUBHBbIE NU3JIEKTPUKH,
MarHUTHbIE MaTepuasbl, 3/7eMeHTbl 3/1eKTPOHHOW TeXHUKW : YyueOHWK [jis CTYZeHTOB BY30B IIO
HarpaBs/IeHUsIM "O/eKTPOHMKA W HaHO3/eKTPOHMKA" U "KOHCTpyrMpoBaHUWe YW TEXHOJIOTUS 3/IeKTPOHHBIX
cpencts"]. [T. 2 / B. C. Copoku, B. JI. Autunos, H. I1. Jlazapesa. - 13a. 2-e, ucnp. — CII6. [u ap.] : JlaHb,
2016. - 1 ownmaiie-pecypc (377 c.): puc.- (YuebHuku assi By3oB. CrieljpasbHasi JMTeparypa) .
[DnekTpoHHbIH pecypc]. - http://e.Janbook.com/books/element.php?pl1_id=71735

4.2. lonoHUTe/IbHAA IUTepaTrypa

1. Burtnep JI.P. Marepuanbl U 3/71eMeHTHI 3JIEKTPOHHON TeXHUKHU: yueOHOe rocobue. — ToMCK:
TYCYP, 2007. - 214 c. (Hanmuue B 6ubmoteke TYCYP - 46 3k3.)

2. Tlokpoeckuit ®.H. Marepuanbl ¥ KOMIIOHEHTBI PaJM03/IeKTPOHHBIX CpE/CTB: YueOHOe
nocobue.- Mocksa: ['opstuast uHus- Tesekom, 2005.-352 c. (Hamuuue B 6ubmroreke TYCYP - 71 3k3.)

3. TlaceiHkoB B. B. Marepuasbl 37eKTPOHHOW TeXHUKH : y4eOHMK : [[Ji1 By30B IO CIIeLd-
anmbHOCTSAM 3/1eKTpoHHOM TexHUKU] / B. B. INacwkiHkoB, B. C. CopokuH. - U3z, 3-e. - CaHkT-IleTepOypr :
Jlanb, 2001. - 366, [1] c. (Hamuune B 6ubHoTeke TYCYP - 31 3K3.)

4. KOHCTPYKIMOHHBIE U 3/IeKTPOTeXHHUUECKHe MaTepuasbl : YU4eOHUK /il TexHuKymoB / B. H.
boponynun [u gp.] ; pen. B. A. ®unukos, pel. A. I1. I'yces, pew. U. . Cokosnosa. - M. : Beicias 1ikosa,
1990. - 292[4] c. (Hamuuue B 6ubmoteke TYCYP - 3 3k3.)

5. TonoBkoB A. A. KomribroTepHOE MOIe/IMPOBAaHUE W TPOEKTUPOBAaHUE PaANO03IEKTPOHHBIX
cpeAcTB : [yueOHMK [ CTYEHTOB By30B, oOyuarouuxcs 1o Harpasiaenuto 210400 "Pa-guotexHuka" u
211000 "KoHCTpyHpOBaHHe U TEXHOJOTHS 3/1eKTPOHHBIX cpeAcTB"] / A. A. T'o-noBkos, U. FO. TTuBoBapos,
U. P. Ky3netoB. - Caukr-ITetepOypr [u ap.] : [Turep, 2015. - 208, [1] c. (Hammuue B 6ubmuoteke TYCYP
- 13K3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust

1. Paguomarepuanbl ¥ paJMOKOMIIOHEHTHI: MeToauueckKre YKas3aHUs II0 CaMOCTOSITeJTbHOU
pabore crymentoB / ConmatoBa JI. FO. - 2012. 7 c. [DnekrtpoHHbI pecypc] - Pexxum mgocrtyma:
https://edu.tusur.ru/publications/1489, cBo60gHBIA.

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.

4. UVccnemoBaHue TemriepaTypHOW CTaOW/IbHOCTU AM3IEKTPUUECKON TIPOHUIIAEMOCTH TBEp/IbIX
JIU2JIEKTPUKOB: PyKOBOACTBO K JilabopaTopHOM paboTe [/ CTyAeHTOB crelyaabHocTh 211000
KoHcTpyrpoBaHue U TeXHOJOTHS 31eKTPOHHBIX cpeficTB / Ky3eoHbix H. U. - 2015. 16 c. [DneKTpoHHBIM
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/4944, cBob6oaHBIM.

5. UHccnenoBaHue pe3nCTOPOB TOCTOSIHHOTO COTPOTUB/IEHUs:: MeTofuyeckue ykKasaHUs K
BBITIOJTHEHUIO JlabopaTtopHoi pabotel / Ky3e6Hbix H. U. - 2012. 24 c. [DneKTpoHHBIM pecypc] - Pexxum
noctyta: https://edu.tusur.ru/publications/1245, cBo60JHBIT.

6. MccnemoBaHue KOHJEHCATOPOB TIOCTOSSHHOM eMKOCTH: MeToAguueckre yKas3aHus K
BBITIOJTHEHUIO jlaboparopHoii pabotsl / Ky3ebueix H. U. - 2012. 25 c. [OnekTpoHHbII pecypc] - Pexum
npoctyma: https://edu.tusur.ru/publications/1246, cBo6oAHbIHA.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI

1. Tlpu moAroTtoBke K MPakTUUYECKUM 3aHSTHSM, OCYLeCTB/IEHUS] KOHTPOJS CaMOCTOSTebHOU
paboThl ¥ MPOBe/IeHNs TeCTUPOBaHUS MCIO/Ib3yeTcsi cakT http://moodle.tusur.ru

2. DneKTpoHHBIM y4eOHBI Kypc «Marepyuanbl W KOMITIOHEHTBI 37IeKTPOHHBIX CDPEICTB»
http://moodle.tusur.ru/course/view.php?id=117

3. Metognueckue Marepuanbl HaxOAATCS HAa HayyHOM oOpasoBaresnsHommoprane TYCYP
https://edu.tusur.ru/

4. AxryanbHyr HH(GOpPMAalLMI0O O COBPEMEHHBIX Marepranax MO)KHO HaWTH B 3/71eKTPOHHOU
HayuHou 6ubuoreke http://elibrary.ru/defaultx.asp
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