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

HanpaenenHocts (mpoguib): IIpoekTHpoBaHMe M TEXHOJIOTHUA 3/IEKTPOHHO-BbIUMC/IUTENbHbBIX
CpeACTB

dopma obyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: KYIP, Kajdeapa KoHCcTpyupoBaHusi y3/10B U JeTa/iell paju03/IeKTPOHHOU anmnaparypbl
Kypc: 2

Cemecrtp: 4

YuebOHbI 11aH Habopa 2016 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bub yueOHOM JesTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekuuu 32 32 yacoB
2 [IpakTryeckue 3aHATHA 44 44 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 92 92 4yacoB
5 CamocrosiTesibHasi paboTa 16 16 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u czraua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 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
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO

2015-11-12 rofa, pacCMOTpeHa U yTBepKAeHa Ha 3ace/laHuu Kadeapbl «___ »

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

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

KyaPp Jlommnos A. T.
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

HucuunnvHa «Marepurasbl U KOMIIOHEHTBI 3/1eKTPOHHbIX cpeZicTB» (B1.5.22) otHocuTcs K 610Ky
1 (6a3oBast 4acTh).

[TpepiiecTByrolMM  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HadajbHble 3HaHUS, SIB/ISIOTCSA
clefyrole OUCLMIUIMHBL: Maremarvka, OCHOBBI paju03/IeKTPOHUKH, [IpakTvka IO I1O/IyuYeHuUro
NepBUYHBIX NPO(QeCcCHOHA/NbHBIX YMEHUM U HaBbIKOB, B TOM 4YKC/e IMepBUYHBIX YMEHUU U HaBBIKOB
Hay4YHO-UCCJIeIOBaTe/IbCKOU  [1eITeIbHOCTH, TeopeTMYecKue OCHOBBI  3/IeKTPOTeXHUKH, Dusnka,
dusnyeckKre 0CHOBbI MUKDPO- U HAHO3/IeKTPOHUKY, XUMUS.

[TocnenyrolMU JUCLUIIZIMHAMU SABJIAOTCA: OCHOBBI KOHCTPYHMPOBAHUSA 3JIEKTPOHHBIX CPEJCTB,
ITpoekTrpoBaHue 31eKTpoHHBIX cpefcTB (I'TI04), TexHoMOrMs NPOM3BOCTBA /IEKTPOHHBIX CPEZICTB.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIIUIL/THHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha ()OpMUPOBaHKE CJieIyIOIAX KOMITEeTeHLHii:

— OIIK-5 cmocobHOCTBI0 MCMOMb30BaTh OCHOBHBIE TIPHEMBbI 00pabOTKHM U TIpe/CTaBIeHHs
9KCIIePUMEHTA/IbHBIX IaHHbIX;

B pe3ysnibraTe M3yueHUs JUCLIATUIAHBI CTYIEHT JOKeH:

— 3HaTh CBOWCTBA MarepyasioB 3I€KTPOHHBIX CPEICTB, OCHOBHBIE TTPOBOJHUKOBBIE,
JV3/IeKTpUUeCKre U MarHUTHbIe MaTepHhasibl, MeTOAbI U KPUTePUM BbIOOpa Marepuasna mpu pa3paboTke
KOHKPETHOTO 3JIEKTPOHHOTO YCTPOUCTBA

— yMeThb TPUMEHSTb METOJAbl U CPeCTBa W3MepeHus (DU3UUYECKUX BETMUWH; pal[UOHATbHO
WCTIO/Ib30BaTh Marepuasnbl TMPU  pa3paboTKe pafiv03/IeKTPOHHOM armaparypbl C yYeTOM  BJIUSIHUS
OKPY>KaroIllel CpeZibl U YC/IOBUM IKCIUTyaTal[uu

—  BJIAfieThb MeTO/IaMH 3KCIIepPUMEHTATbHOTO UCCIeZIOBaHUsSI MaTePHAIOB 3IeKTPOHHBIX CPE/CTB.

4. O0BeM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisseT 4.0 3aueTHbIX €QUHUIIBI W TIpe[CTaB/eHa B
Tabmuwe 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AiesTe/TbHOCTH Bcero uacos CemecTpsbl
4 cemecTp

AynuTopHbIe 3aHATHS (BCETo) 92 92
Jlekuym 32 32
[IpakTyeckue 3aHATHA 44 44
JlabopartopHbie paboThI 16 16
CamocrosiTenbHasi pabota (Bcero) 16 16
BrirosiHeHe pacueTHBIX paboT 4 4
[TpopaboTKa JIeKIJMOHHOT0 MaTepurasa
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 10 10
Bcero (6e3 3k3ameHa) 108 108
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IToaroroBka u c/laua 5K3amMeHa 36 36
OO0r11ast TPyJ0eMKOCTD U 144 144
3aueTHble EvHULIBI 4.0 4.0
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsmura 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN
3¢}
= = &
= | B | ¢
= = g — T
R =3 x g Z ciis
§ ) =~ T S GEJ GEJ g
s
Has3BaHus pas/ie/ioB AUCLUITAHbI %r £ i 5 > 8 § 5
= £ E | 8 Bz BE
<5}
: & § fg st
SN
O
4 cemecTp
1 BBogHas yacThb 2 0 0 1 3 OIIK-5
2 ITpoBOJHUKOBBIE MaTepUaslbl 6 8 0 2 16 | OIIK-5
3 Pe3uctopel 4 8 4 2 18 | OIIK-5
4 [TnsnekTpuyecKre Marepuasbl 8 10 4 4 26 | OIIK-5
5 KonzieHcaTopel 4 4 2 18 |OIIK-5
6 MarHuTHble MaTepyasbl 6 0 2 14 |OIIK-5
7 Karylku UHAYKTUBHOCTU 2 4 3 13 |OIIK-5
Wtoro 3a cemecTp 32 44 16 16 108
Utoro 32 44 16 16 108
5.2. CogepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
3 35
g 3
=
HasaHus pasenon CopeprkaHyve pas/iesioB JUCLUAIIIMHBI 10 : - § %
JIEKLIUSIM s g g
S g =
=Y o 2
= S
4 cemecTp
1 BBogHas 4yacThb Knaccudukaiys Mmatepuanios 2 OIIK-5

3JIEKTPOHHBIX CpeficTB. Knaccudukanys
MaTepHrasoB M0 (PU3NKO-XUMUUEeCKUM
CBOWCTBAaM: XMMUYECKOMY COCTaBY, TUITY
XUMHUUECKUX CBSI3U (KOBajleHTHas,
VIOHHasi, MeTa/l/InuecKas,
MeXXMOJIeKY/IsIpHast), CTereHn
YTOPsiJ0YeHHOCTH CTPYKTYPhI (MOHHO-
KpUCTayinyeckasi, aMopQHas,
TMOJIMKPUCTA/I/INUeCKast), KOMILIEKCY
3/IEKTPUUECKUX U 3/1eKTPO(dH3UUe CKUX
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CBOMCTB (TIPOBOIHUKOBSIE,
TOJTYTIPOBOJHUKOBBIE, IN3/IEKTPUUeCKUe
MaTtepuaJibl), 061aCcTsIM MPUMeHEeHUs U
MeToziaM 00paboTku. OnpeziesieHye
TIOHSITHM: CBOMCTBO, TTapameTp,
XapaKTepUCTUKa, KaueCTBo,
OZIHOPOJTHOCTb ¥ CTaOWTbHOCTh
rapaMeTpOB U XapaKTePUCTUK.
MexaHU4eCcKHe U TeXHOTIOTHYeCKHe
CBOMCTBa MaTepuasioB. YCTOMYMBOCTh
MaTepuasioB K BO3ZIEMCTBHUIO BHEIIIHeU
paboueii cpenpl.

HToro

2 [IpoBOAHMKOBBIE MaTepHarbl

OnekTpodu3nueckKre CBONCTBA
MeTasu10B. OCHOBHBIE ITOHATHUS U
rapaMmeTphl: TeroBasi U ApeidoBas
CKOPOCTH JIEKTPOHOB; NOJBIKHOCTB;
TIPOBOJUMOCTB; yZe/IbHOe
cornporysieHe.PakTopsl, 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(PU3NUECKUX CBOMCTB CIJIaBOB OT
KOJIMYeCTBEHHOI'0 COZlepyKaHus
KOMITOHEHT. DJIeKTpo(du3nueckue
CBOMCTBA TOHKUX MeTa/yInyeCKUX
I/IEHOK. B/isiHMe 4acTOThI TOKA Ha
COIIpPOTHB/IEHWe MeTa/u10B.Marepuasbl
BBICOKOM NMPOBOAUMOCTH.
CaepxnpoBogHUKH. CriyiaBbl BBICOKOU
IIPOBOAUMOCTH. Pe3ncTuBHbIe
Marepuasbl. [IpOBOJHUKOBBIE MaTeprasbl
¢ 0cobbIMHU CBOMCTBaMU. AMOpP(HBIe
MeTasinyeckye criasbl. [Ipumenenue
IPOBOJHUKOBBIX MaTepUasoB B
3JIEKTPOHHBIX CPeCTBax.

HNToro

OIIK-5

3 Pesucrops!

Pe3ucTopsl, WX K1accudukays u
Pa3HOBU/IHOCTHU Pe3rCcTopbl MOCTOSTHHOTO
Y TIepeMeHHOTr0 COTPOTUB/IEHUH,
3aBUCUMOCTb COTIPOTHB/IEHUS OT
Marepuasa, KOHCTPYKLIMM U BHEIITHUX
ycyioBuii. OCHOBHbIE XapaKTePUCTUKU U
5KBUBAJIeHTHbIE CXeMbl. Psiibl
HOMMHAJIbHBIX 3HAUe€HUI pe3UCTOPOB,
ycraHaBiiBaembix ['OCTamu, pa3bpoc
3HaYeHU, MapKUPOBKA, Ha/leXKHOCTb.

OIIK-5
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HToro

4 [TnanekTpuyecKre Marepuasbl

OO1mye CBOMCTBA U MapaMeTphl.
DYHKLMU JU3/IeKTPUUeCKUX MaTepuaioB
B KOHCTPYKLUAX POA, DBA u
MHKpPO3/1eKTPOHUKU.[IporLiecchbl
TMOJISIpY3aL{iK B JU3/IeKTPUKaX.
[Tonsipu30BaHHOCTD U AU3EKTpHUYeCKast
MIPOHULIAeMOCTb. 3aBUCUMOCTb OCHOBHBIX
rapaMeTpoB OT TeMIlepaTyphl U
yacToTbl. OCOOeHHOCTH
3JIEKTPOTPOBOIHOCTH Ta3000pa3HbIX,
JKUAKUX U TBEP/bIX AUSIEKTPHUKOB.
Husnekrpuyeckre norepu. Bugsl roreps.
3aBHCHMMOCTb TaHr'eHca yrya
[IM3/1IeKTPUUECKUX NOTeph OT
TeMIiepaTyphbl ¥ yactoTbl.IIpo6oii B
[IM3/IeKTPUKaX. DIeKTpUuecKas
npouHOCTb. OCHOBHbIE MeXaHU3Mbl
npo6osi B ra3ax M >KUAKOCTSX. Bupl
1ipo00si B TBEPABIX INIEKTPUKAX:
3/1IeKTpUUe CKUH, 3/IeKTPOTEI/IOBOM,
3/IeKTPOXUMUUECKU. [Jus1eKTpruyeckue
Marepuasbl C 0COOBIMU CBOHCTBAMHU.
CrioHTaHHas NnoJsipy3aLusl.
CerHeTo3/1eKTpUKU. X 0CHOBHbIE
CBO¥CTBa 1 00/1aCTh PUMEHEHHUSI.
[Mbe303¢dext. OCHOBHBIE CBOMCTBA U
rapaMeTphl [be303/1eKTPUKOB.
[TuposneKTpUKU. DyeKTpeThl. JIazepHblie
Y ONTUUecKre mMarepuaisl. [IpuMeHeHne
[IM3/1IeKTPUUeCKUX MaTeprasoB B
3JIEKTPOHHBIX CPe/CTBaX

Htoro

OIIK-5

5 KongieHcaTopsl

KonpeHcatopsl, Ux KnaccuduKaiys.
KoHzeHCcaTopbl TOCTOSIHHOW U
riepeMeHHOM eMKOCTH U pa3HOBUAHOCTU
MX KOHCTPYKUMH. OCHOBHBIE
XapaKTepUCTUKHA KOH/€HCAaTOPOB,
rapamMeTphbl U UX 3aBUCUMOCTb OT
PEXKUMOB PabOThI U BHEIITHUX YCIOBHMA.
OJKBUBaJIeHTHbIE CXeMbl. HaleXkKHOCTh,
MapKHpOBKa

HToro

OIIK-5

6 MarHuTHbIe MaTepUaJIbl

BennuuHel, Xapakrepusyolue
MarHuTHOE M0Jjie U MarHUTHbIe CBOMCTBA
MaTepuranoB. OCHOBHbIE CBOWCTBA,
XapaKTepUCTUKU U IlapaMeTphbl
MarHUTHBIX MaTepuasoB, ONpe/ersemMble
B CTaTUYECKOM Y JJUHAMUYECKOM
pexxumax. Bugsl
MarHeTUKOB.MarHuToOMsArkKue MarepuaJibl
- (peppOMarHeTUKU: MEKTPOTEXHUUECKast

OIIK-5
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CTajb, IepMa/lyIon U JpyTrye CIJIaBbl.
BiusiHMEe pa3/TUUHBIX TUTIOB 00pabOTKH
(TpoKart, TeKCTYpbl U /Ip.) HA MarHUTHbIE
CBOWCTBA U UX CTaOM/IbHOCTb.
MarnurogusneKTpuku. @eppuThI.
CTpYyKTYpHO-XMMUUECKUI COCTaB.
Ocob6eHHOCTH CBOMCTB.MarHUTOTBEp/bIe
Marepurasibl. XapakKTepUCTUKU U
rnapametpsl. TemrieparypHas u
BpeMeHHasi CTabUIbHOCTb.
Knaccudukanus. TexHosnorus
ronyuyeHusi. MarHiTHble MaTepyaibl C
0COObIMM CBOMCTBaMH. MarHuTHbIE
9KpaHbl. MarHUTOCTPUKLIMOHHbIE
Marepuasbl. MarHUTHbIe MaTepUaibl JJist
3allOMHHAOIIUX YCTPOUCTB. MarHuTHbIe
rieHKU. L{umvHapudeckrie MarHMTHbIe
ZioMeHbl. [IprMeHeHrie MarHUTHBIX
MaTepuasioB B 3/IEKTPOHHBIX CpeJCTBax.

HToro 6

7 KaryLuku UHAYKTUBHOCTH Knaccudukaiysi 1 KOHCTPYKIMM KaTyllieK 2 OIIK-5
VH/JYKTUBHOCTU. OCHOBHBIE TTapamMeTphbl.
Turnsl KaTyllek UHyKTUBHOCTH,
MapKHUpOBKa

Htoro 2

Nroro 3a cemecTp 32

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U obecreurBaeMbIMH (MOC/IEYIOIAMH) JUCHHIUTHHAMH
Pa3ziesibl JUCLIUTIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreunuBaromMu (MpeabIIyuMKA) 1
obecrieurBaeMbIMH (TTOC/IEAYIOLMMU) JUCIIUTUTMHAMH TIpeJiCTaB/IeHbl B Tabmmie 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne pa3ziesioB JaHHOM JUCLUTUIMHEI, [J1s1 KOTOPLIX HeobXoaumo

HayMeHOBaHUe JUCLUIUIAH n3yueHre 00ecrieyrBaroliX U 00ecreunBaeMbIX AUCLUTIAH
1 2 3 4 5 6 7
[TpepmecTBytolye JUCLUTIIMHBI
1 Maremaruka + + +
2 OCHOBBI PaZI03/1IeKTPOHUKU + + +

3 [IpakTuKa 10 rosy4YeHuro
NepBUYHBIX NTPO(eCCUOHAIBHBIX
YMEHU 1 HaBbIKOB, B TOM UMCIIe
NepBUYHBIX YMEHUH 1 HaBbIKOB
Hay4HO-UCC/Ie/l0BaTe/IbCKOU
JlesITeIbBHOCTH

4 TeopeTruecKre OCHOBBI
3/1eKTPOTEXHUKHU

5 ®usuka + + + +

6 dusnueckue 0CHOBLI MUKPO- U
HaHO3JIeKTPOHUKU
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7 Xumusg + + +

[Tocnepyroiye AUCLUITIMHBL

1 OCHOBBI KOHCTPYHPOBaHUS

+ + +
3/IeKTPOHHBIX CPEJCTB
2 IIpoekTripoBaHUe 3JIeKTPOHHBIX N N 4
cpencts (I'TIO4)
TexHO/10rUst TPOU3BO/CTB
3 TexHosio POU3BO/CTBA 4 N N N

3/IEKTPOHHBIX CPEJICTB

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/eHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTCTBHE KOMITETEHLMHA W BWJIOB 3aHSTHM, (QOPMHUDYeMbIX TpPH HW3yueHUU
VCLIUTIJIUHBI
Buabl 3aHaTHIM
x = =
= = o
E 5 s
= = Q I}
= T =) =%
= ] 2, o
jas o0 o]
g = Y g T
E =1 = 3 = @OopMbI KOHTPOJIA
= = 5 L 5
= ot 7} o =
S = ) = o
N = 5 o
E =" =
% o o
34 O =
£ £ :
O
OITK-5 + + + + KoHTposbHast pabora,

[omaiiHee 3aziaHue,
JKk3ameH, KOHCIIeKT
caMmoroAroToBku, IIposepka
KOHTPOJTbHBIX padoT,
KomnoneHnT
CBOEBpeMEHHOCTH, OTyeT
o 1abopatopHoii paboTe,
Onpoc Ha 3aHATHSIX,
PacueTHast pabora, Tecr,
OTueT 110 TIpaKTHUKe

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuy 00yJyeHHs
He npenycmotpeno PYII

7. JIabopaTopHbie padoThI
HaumMeHoBaHue 1abopaTopHbIX paboT nprBeseHo B Tabnuie 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

Ha3BaHwusi pa3/esos HanmeHoBaHue y1abopaTopHbIX paboT

Tpyn0eMKOCTb,
q
dopmMupyeMblie
KOMITeTeHLIUU

4 cemecTp

N
O
=
2

3 Pe3ucTopel WccnenoBanue xapakTeprUCTUK 5
Pe3UCTOPOB ITOCTOSTHHOTO

COTIpOTHBJ/IEHUA
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HToro

4 [TnanekTpuyecKre Marepuasbl

VccnenoBanne TemmneparypHOU
3aBUCHMMOCTH 3/1eKTPOIPOBOJHOCTH
TBEPZOr0 V3JIeKTPUKa

Htoro

OIIK-5

5 KongieHcaTopsl

VccnepoBaHne xapakTepUCTUK
MOCTOSIHHBIX KOH/IeHCAaTOPOB MPU Pa3HOM
TemIieparype

HToro

OIIK-5

7 KaTyuku UHAYKTUBHOCTH

WccnenoBaHre BIUSHUS
KOHCTPYKTHUBHBIX M TEXHOJIOTMYeCKUX
(hakTOpOB Ha MapaMeTphl
BbICOKOYACTOTHBIX KaTyIlleK
WHYKTUBHOCTH

Ntoro

OIIK-5

Wtoro 3a cemecTp

16

8. [TpakTHuecKue 3aHATHS (CeMHUHAPHI)
HanMeHOBaHMe MpaKTHUeCKUX 3aHATHH (CEeMHHApOB) MpUBeNeHO B Tabuie 8.1.
Tabnuiia 8. 1 — HaumeHoBaHMe MPaKTUYECKUX 3aHSATHI (CEMHUHAPOB)

Haspanwust paszenos

HaumeHoBaHue TIpaKTUUeCKUX 3aHSATUHN
(cemuHapoB)

Tpyn0eMKOCTb,

q

dopmupyeMblie
KOMITeTeHLIUU

4 cemecTp

2 IIpOoBOJHUKOBBIE MaTepUaslbl

Biusinve Temriepatyphl Ha
3/1eKTpodU3nUYecKre CBOMCTBA
MareprasioB. 3aBUCMMOCTD
3/1eKTpPO(U3NYeCKUX CBONCTB CIIJIaBOB OT
KOJTUUeCTBEHHOTO CO/Iep>KaHuUs
KOMITOHeHT. B/ivsiHHe 4acTOThI TOKa Ha
COTPOTHB/IEHNEe MeTaslIOB.

(o]

HToro

OIIK-5

3 Pe3ucTopel

Pemenue 3aj1au 0 3aBUCMMOCTH
CONPOTUB/IEHUS] PE3UCTOPOB OT
MaTepuara, KOHCTPYKLIMU U BHELTHUX
YCJIOBUM.

Ntoro

OIIK-5

4 [TnanekTpuyecKre Marepuasbl

Perienue 3a/jau 0 BAUSIHUM Ha OCHOBHbIE
rapaMmeTphbl JU3/eKTpUUe CKUX
MaTrepuasioB TeMIlepaTyphl U YaCTOTHI; O
B/IUSTHUM KOMIIOHEHTOB
[IM3JIeKTPUUECKOro MaTeprasia Ha ero
[IN3/1eKTPUUECKYIO MPOHULIAeMOCTb.

10

HToro

10

OIIK-5

5 KonzieHcaTopel

Perrenue 3a4a4 O B/JIMAHHWKU Ha OCHOBHEIE
XdpPaKTepUCTUKH KOHAEHCATOPOB 1 UX

OIIK-5
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YCJIOBUM.

rapaMeTpbl PeKUMOB Pa0OThI ¥ BHEILITHUX

HToro

6 MarauTHbie MaTepudJ/ibl

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

OIIK-5

Htoro

7 Karyluku UHAYKTUBHOCTH

Perienue 3az1au 1o pacuety napaMeTposB 4
KaTyllleK UHAYKTUBHOCTH U BJUSTHUY Ha
HUX BHEITHUX ()aKTOpOB

OIIK-5

HToro

Wtoro 3a cemecTp

44

9. CamocrosiTesibHasA pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabmura 9.1 - Bugpl camocTosiTesbHOM paboThI, TPYI0EMKOCTb U (JOPMUPYeMble KOMITETEHIIUN
v L=
= a =
2 = 0
o U T
Buapl camocTosiITeIEHOM = > o
HasBanus pa3zesnos S = ®opMbI KOHTPOJISI
paboThI L s g
S g =
A Q2
= S}
4 cemecTp
1 BBogHas 4yacTb [TpopaboTKa JIeKIIMOHHOTO 1 OIIK-5 Ornpoc Ha 3aHATUSIX,
Marepuasa OK3aMeH
Ntoro 1
2 IIpoBOHUKOBBIE [ToaroroBka K 1 |OIIK-5 [omaiiHee 3azianue,
MaTepuasbl TpaKTUYye CKUM 3aHATUSM, Ornpoc Ha 3aHATHSAX,
CceMUHapam OTyeT Mo NpakKkTHKe,
ITpoBepka KOHTPOJ/IBHBIX
[TpopaboTKa JeKITMOHHOTO 1 p6 % p
T, DK3aMeH
Marepuasa paboT, JK3aME
Utoro 2
3 PesucTopsl ITogroroBka K 2 OIlK-5 Tect
MpaKTUYeCKUM 3aHSATUSIM,
ceMHHapam
HToro 2
4 [TnsnekTpuyeckue [Toaroroska K 2 |OIIK-5 KommoHeHT
MaTepuabl TpakTUYye CKUM 3aHATUSM, CBOEBPEMEHHOCTH,
ceMUHapam Koncrekr
BrimmoniHeHne pacueTHbIX 2 CaMOTIOATOTOBKH,
paor KonTtponbHas pabora,
[IpoBepka KOHTPOJILHBIX
Wroro 4 pabor, PacueTHas pa6oTa,
Tect, DK3aMeH
5 KongieHcaTopsbl ITogroroBka K 2 OIlK-5 KomnoneHT
MpaKTUYe CKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
CceMUHapam Koncriekr
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HTtoro 2 CaMoroAroToBku, Otyer
T10 TIPaKTUKe, JK3amMeH

6 MarnuTHble MaTepuasbl | [TogroroBka K 2 |OIIK-5 Tect

MpaKTAYe CKUM 3aHATUSIM,

ceMHHapam

HToro 2
7 Karyuiku [ToaroroBka K 1 OIIK-5 Ornpoc Ha 3aHATUSIX,
WHJYKTUBHOCTH MpaKTAYe CKUM 3aHSATUSIM, Otuet 1o

ceMHHapam VHJVBU/lyaJIbHOMY

HU

BrimosiHeHne pacueTHbIX 2 3a/laHHIo

pabor

Utoro 3
Wroro 3a cemecTp 16

ITogroroBka u caua 36 JK3aMeH

3K3amMeHa
Ntoro 52

1. Pacuer MapaMeTpOB KATYIIKKU MHAYKTUBHOCTH.

9.1. TembI pacueTHBIX padoT

2. Pacuet JBYXC/IOMHOrO U30JISIUOHHOIO Marepuara.

10. KypcoBasi padora (nmpoekT)

He npegycmorpeno PYII

11. PeiiTUHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTYy/leHTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKH i/l 3/IeMEHTOB KOHTPOJIS

CornacosaHa Ha noprtane Ne 13797

. . MakcumanbHbIi
o MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a mepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6asn 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
4 cemecTp
[omaliHee 3ajaHue 2 2 2
KomrioHeHT 1 1 1
CBOEBPEMEHHOCTH
Koncriekr 1 1 1 3
CaMOIIO/rOTOBKU
KonTtponbHast paboTta 4 4
Ornpoc Ha 3aHATUAX 2
Ortuert no 6
WH/JVBU1yaJbHOMY
3a/JaHUI0
Ortuert o ysabopaTopHOM 8 8 16
pabote
Otuet 1o npakrtuke 2 2
PacueTHast paboTa
Tect 8 14
11




Wtoro Makcumym 3a 12 26 32 70
Tepuo/,

JK3aMeH 30
Hapacraroiym utorom 12 38 70 100

11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM CyMMbI OanioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMMaabHOV CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha aary KT

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije
11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Oruenka (I'OC) YUWTBIBAaeT yCIeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (nocpeacTeero)
2 (HeyAOBIETBOpHUTE/LHO) (He Hioke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. CopokuH B. C. Martepuanbl U 3/1eMeHTbI 3/1IEKTPOHHOW TeXHUKU. [IpOBOJHUKY, MTOTyNIPOBOJ-
HUKW, [WIEKTPUKA : [yueOHUK [/ CTYJZeHTOB BYy30B IO HampaB/ieHWsM '"DNIeKTPOHWKAa W HaHO-
snekTpoHUKa" u "KoHcTpyrpoBaHue 1 TexHosorus 3neKTpoHHbIX cpefceTs']. [T. 1]/ B. C. Copokun, b. JI.
Awntunos, H. I1. JIazapesa. - 13g. 2-e, ucnp. - Cankr-Iletep6ypr [u ap.] : Jlanb, 2015. - 1 oHaiiH-pecypc
(442 c.): puc.- (YueOnuku gy By3oB. CreruanbHas Jdreparypa) . [DneKTpoHHbIM pecypc]. -
http://e.Janbook.com/books/element.php?pl1_id=67462

2. Copokun B. C. Marepuasbl U 371eMeHTbl 3JIeKTPOHHOW TeXHUKU. AKTUBHbIE [U3TEKTPUKH,
MarHUTHbIE MaTepuanbl, 3/eMeHTbl S7eKTPOHHOW TeXHWKWA : Y4eOHUK [Jii CTyJeHTOB By30B IIO
HarpaB/IeHUsM "DJIeKTPOHMKA U HaHO3JIeKTPOHUKA'" U "KOHCTpyHpoBaHMe 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 ounaiiH-pecypc (377 c.): puc.- (YuebHuku gy By3oB. CrielMajnbHasi JdTeparypa) .
[DnexkTpoHHBI pecypc]. - http://e.lanbook.com/books/element.php?pll_id=71735

12.2. lono/siHuTe/IbHAA IUTeparypa
1. burnep JI.P. Marepuanbl ¥ 3/IeMeHTBI 3/IEKTPOHHOM TeXHUKU: yueOHoe mocobue. — ToMcK:
TYCVYP, 2007. - 214 c. (Hamuuue B 6ubmoreke TYCYP - 46 3Kk3.)
2. Tlokpoeckuit ®.H. Marepuanbl ¥ KOMIIOHEHTBI PaJM03/IeKTPOHHBIX Cpe/CTB: YueOHOe
nocobue.- Mocksa: ['opstuast uaust- Testekom, 2005.-352 c. (Hamuue B 6ubmoreke TYCYP - 71 3k3.)
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3. TlaceiHkoB B. B. Marepuanbl 371eKTPOHHOM TEeXHUKH : y4eOHUK : [[Ji1 BY30B IO CIieru-
anmbHOCTSIM 3/1eKTPOHHOM TexHUKH] / B. B. INacekiikoB, B. C. CopokuH. - W3z, 3-e. - CaHkT-ITeTepOypr :
Jlanb, 2001. - 366, [1] c. (Hanmuumne B 6ubaHoTeke TYCYP - 31 3K3.)

4. KOHCTPYKI[MOHHBIE U 3/IeKTPOTeXHHYeCKHe MaTepHuasbl : YueOHUK AJisi TexHUKymMoB / B. H.
bopoapynun [u ap.] ; pen. B. A. ®unukos, peil. A. I1. I'yces, pewl. Y. N. Cokososa. - M. : Beiciias 1iikosa,
1990. - 292[4] c. (Hamuuue B 6ubmoTeke TYCYP - 3 9K3.)

5. TonoBkoB A. A. KoMIbloTepHOe MOZe/MpPOBaHUE U IIPOEKTUPOBaHUEe pafu03/1eKTPOHHbBIX
CpefCTB : [yueOHUK [ CTYIeHTOB BYy30B, 00yJaromuxcs 1o HarpaBiaeHuto 210400 "Pa-auoTexHuka" u
211000 "KoHCcTpyrpoBaHHe U TeXHOJIOTHS 31eKTPOHHbIX cpefcTB"] / A. A. T'o-noBkoB, U. FO. ITuBoBapos,
W. P. Ky3nerios. - Cankr-Iletepbypr [u ap.] : TTurep, 2015. - 208, [1] c. (Hamuune B 6ubmioreke TYCYP
- 19K3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0UA

12.3.1. O6sa3aTebHBIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. PaauvomaTepuasnbl M paJJMOKOMITIOHEHTHI: MeTo[uuecKre yKa3aHWsi 0 CaMOCTOSITeTbHOM
pabore crymentoB / ConpmatoBa JI. FO. - 2012. 7 c. [DnekrtpoHHbI pecypc] - Pexxum mgocrtyma:
https://edu.tusur.ru/publications/1489, mara obpaijenus: 08.02.2017.

2. Papuomarepuasbl ¥ paJMOKOMIIOHEHTbI: MeToiuecKe yKa3aHUs Y 3a/laHus [1/1s IPOBeJleHus
TpakKTUUYeCKUX 3aHATUN 1o gucuuriiuHe / CongaroBa JI. FO. - 2012, 29 c. [DneKTpoHHBIM pecypc] -
Pexxum poctymna: https://edu.tusur.ru/publications/1327, nata obpamenus: 08.02.2017.

3. Marepuanbl 1 KOMIIOHEHTHI 3/IEKTPOHHBIX CPeZACTB: MeToAuueckue yKasaHUsl M 3a/laHusl /1S
TIPOBE/IEHUs] ayIUTOPHBIX 3aHATHUH U CaMOCTOsITe/IbHOM paboThl ctyaeHToB / Conzarosa JI. FO. - 2013. 16
c. [DnektponHsii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/2927, nara obGpaitjeHus:
08.02.2017.

4. WccnepoBaHue TemriepaTypHOW CTaOW/IBHOCTU AWANEKTPUUECKON TPOHULAeMOCTH TBep/bIX
IVI/IeKTPUKOB: PykoBozaCTBO K Js1laboparopHOii paboTe s CTyzgeHTOB crenuasbHOcTH 211000
KoHcTpyrpoBaHUe W TeXHOJIOTHS 3/IeKTPOHHBIX cpencTs / Ky3e6Hbix H. U. - 2015. 16 c. [DneKTpoHHbIM
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/4944, nata obpamenus: 08.02.2017.

5. HWccnemoBaHve pe3uCTOPOB TIOCTOSHHOIO COTPOTHBIEeHUs: MeToguueckre YyKasaHUusi K
BBITIOJTHEHHIO slaboparopHoi pabotsl / Ky3ebueix H. U. - 2012. 24 c. [OnekTpoHHBIN pecypc] - Pexum
poctyma: https://edu.tusur.ru/publications/1245, nara obpamenus: 08.02.2017.

6. UVccnemoBaHrWe KOH/IEHCAaTOPOB TIOCTOSIHHOM eMKOCTH: MeTojuueckue yKasaHusi K
BBITIOJTHEHUIO JlabopaTtopHoi pabotel / Ky3ebHbix H. U. - 2012. 25 c. [DneKTpoHHBIM pecypc] - Pexxum
noctyra: https://edu.tusur.ru/publications/1246, nara obpartenus: 08.02.2017.

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

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /il CAaMOCTOSITe/TbHOM U ayIUTOPHOU paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/OB MPEAOCTaB/sIOTCA B JOpMax, aJJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSITHS UH(MOPMAI[UH.

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

JIisi id1 ¢ HapyILIeHNsIMHM OTNIOPHO-JBUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO 10KYMEHTa;

- B MeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe ofecrieueHue
1. Tlpu moAaroToBKe K NMpakTUYeCKUM 3aHATUSM, OCYILLeCTB/IEHUS KOHTPOJ/ISI CaMOCTOSITe/IbHOU
paboThl ¥ MPOBe/IeHHsT TeCTUPOBAaHUS MCITO/Ib3yeTcsi cakT http://moodle.tusur.ru
2. DneKTpOHHBIM y4eOHBIH Kypc «Marepyuanbl U KOMITIOHEHTBI 37IeKTPOHHBIX CDPEICTB»
http://moodle.tusur.ru/course/view.php?id=117
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3. Metognueckne Marepuanbl HaxOAATCS HAa HayyHOM oOpasoBaresisHommoprane TYCYP
https://edu.tusur.ru/

4. AxryanbHyr0 HH(GOpPMAlLMI0O O COBPEMEHHbIX Marepranax MO)KHO HaWTH B 371eKTPOHHOMU
Hay4Hol 6ubmorteke http://elibrary.ru/defaultx.asp

13. MaTepua/ibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBeleHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U WUHAUBUAYAJbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI ¥ TIPOME)KYTOYHOM aTTeCTal[uH UCTIO/b3YeTCs yueOHasi My/IbTUMeIUIHAST ayJUTOPHS,
C KOJIMUeCTBOM TI0CAZIOUHbIX MeCcT He MeHee 22-24, obopynoBaHHasi JOCKOM M CTaHJAPTHOW y4yeOHOM
Mebenbro. VIMeroTcst HarvisiiHble TOCOOMs B BU/ie TPe3eHTalWH 110 JIEKIIUOHHBIM Pa3/iesiaM JAUCIUTUTAHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKUX 3aHATHI
[ TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHM MCIO/b3yeTcsl ydeOHasi ayAuTOpHs,
pacriosiokeHHasi Mo azpecy 634034, Tomckast obnacte, T. Tomck, np. Jlenuna, 40, 3 3Tax, ayza. 329.
CoctaB obopynoBanHusi: YueOHast Meberb; [locka MarHUTHO-MapKepHasi - 1 IIT.

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT
Iyt mpoBeieHNst TabOpaTOPHBIX 3aHATHI UCTIONB3yeTCs yueOHast maboparopusi «Pasyromarepuasb
U paZiMioKoMIToHeHTbI» Kadeapsl KY/IP, pacrionoskeHHas 1o agpecy 634034, Tomckass 061acTh, I. ToMCK,
np. Jlenwna, 40, ayx. 427. CocraB obopymoBanus: YueOHas MebGenb; Bonbtmerp; Yactoromep;
Tepmoneub; Tepaommetp; LCR-u3MmepuTess.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHue /I CaMOCTOATE/ILHOU PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacronioxxeHHas 110 azpecy 634050, r. Tomck, np. JlenuHa, 40, 2 3Tax, ayg. 233. CoctaB 000pyAOBaHUS:
yuebHasi Me0Oesb; KOMIbIOTepHI Kiacca He Hke [IDBM INTEL Celerom D336 2.8TTu. - 5 mir;
KOMMBIOTephl mofkmtoueHbl K ceth MHTEPHET wu  obecreuwBarOT JOCTYNT B 3/7€KTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. MaTepua/ibHO-TEXHHYeCKOe o0ecrieueHne JUCIUTTHHBI JJIsl JIMI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoeHue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00ydeHust
00111ero U crielMasbHOTO Ha3HAYEHHs].

[lpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIPelAyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCWIMBAIOILleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npyemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /jisi CTYAEHTOB C HapYIIeHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [jisi CTYJeHTOB C WHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMbI. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IBTUMESUNMHON
CUCTEMOM.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 YUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUZeOyBeInunTeNel /1715 yJaJleHHOro MpoCcMOoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUYecKue Cpe/CcTBa MpHeMa/repefadyut
yuebGHOM MHGOPMaLUK B AOCTYIHBIX (hopMax /sl CTY[eHTOB C HapyLIeHWUsMU OIMOPHO-/BUTaTe/IbHOrO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUs K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHAauu
@®OoH/, OLeHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpPMMPOBAaHHOCTA M OCBOEHHs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIMM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHWH K paboueli mporpaMme.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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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

BbIOOpA Marepuarsa rnpu
pa3paboTKe KOHKPETHOTO
37IeKTPOHHOTO
YCTPOWCTBA, METO/IbI
pacueta KOHKPeTHOTO
371eKTPOHHOTO
KOMIIOHEeHTa

C YUeTOM BJIUSTHUS
OKpY>KaroLer cpesibl U
YCJIOBUM 3KCITyaTaliuu

Cocras 3HaTb YMmetb Bnagets
CopepykaHue HosokeH 3HaTh CBOMCTBA | [Jo/KeH yMeTh MPUMEHSTh | [l0/DKeH BlaZieTh
3TaroB MaTepuasioB JIeKTPOHHBIX |MeTO[bl U CpefCTBa MeToJaMU

CpefCTB, OCHOBHbIE y3MepeHust PU3NUeCKUX | 9KCIIePUMEHTa/IbHOrO
TIPOBOJHUKOBBIE, BeJIMYMH; PaLjUOHA/ILHO WCC/1eI0BaHUS
[I3JIeKTPUYECKUe U VICII0/Ib30BaTh MaTepyabl | XapaKTepPUCTHUK
MarHUTHbIe MaTepuasbl, |Mpu pa3paboTke MarepuasoB U
MeTO/bl M KPUTEPUU 3JIEKTPOHHOM arraparypsl | KOMIIOHEHTOB

3JIGKTPOHHBIX CPeACTB.

Bunp! 3aHaTHI

* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

* TIpakTHUueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* JlaboparopHbie
paboThI;

* CamocTosiTe/bHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* JloMarliHee 3a/laHUe;
* Oripoc Ha 3aHATHSX;

* KoHrposnbHast pabota;
* Ortuer no
naboparopHoi# paboTe;

* [lomalliHee 3a/jaHue;
* Omnpoc Ha 3aHATUSAX;

* Otyet no
nabopatopHoii pabore;
» JlomaliiHee 3a/iaHue;
* PacuetHas paborta;

* OTyeT 1o NpaKkTHKe;

* PacueTHast paboTa; * PacuertHasi paboTa; e OJK3aMeH;
* KoHcnekT * KoHCcriekT
CaMOIIOATOTOBKY; CaMOMOATOTOBKY;
e Tecr; * TecT;
* OTyeT 1Mo NpaKTHUKE; * OTyeT Mo MpPaKTHKe;
e OK3aMe€H; * OK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWUS [aHHOM KOMITeTeHLIMM T[pHBeJeHa B
Tabmumie 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmeTb Bnagets
OTtmyHO * ObGnagaer * OO6nazaer auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMI YPOBEHb) | MPaKTUUECKUMHU U MPaKTUYECKUX YMEHUH, MPOBOJUT OLIEHKY,
TeopeThueCKUMHU TpebyeMbIX /ISt pa3BUTHSI| COBEPIIEHCTBYET

3HAHUSIMU B TIpe/ienax
u3yuaeMoii 06macTu ¢

TBOPUECKUX peLlIeHuH,
abcTparupoBaHus

JIeNCTBUS pabOTHI;
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TIOHMMaHUEeM TPaHMUL] nipobrewm;
TIPUMEHHUMOCTH;
Xopomwo (6a30Belid | * 3HaeT QakThl, » O6nagaer auanasoHom | * Beper
YPOBeHb) IIPUHLUIIBI, IPOLIECCHI, NIpaKTUUe CKUX YMEHWH, OTBETCTBEHHOCTb 3a
o011ve MOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepliieHue 3a7iad B
nipesiesiax u3y4aemMomn oTpe/ie/IeHHBIX TIPO0JIeM | KCC/Ie/JOBaHUH,
obsacTy; B 00/1aCTH MCC/IeIOBaHMs; | TIPUCITOCA0/IMBaEeT CBOe
ToBefIeHHe K
o0cTOsITeNTLCTBAM B
pettieHun rpobsiem;
YnoBneTBopuTebH | o O6sagaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMH | * PaboTaeT mpu nmpsMom
0 (TIOpOroBBIi 00LMMY 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMHU | HabIHOeHuH
YPOBEHb) 151 BBITIOJTHEHUSI TIpero/iaBare’isi;
TIPOCTBIX 3a/ay;

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
s peany3alidu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /ISl OLIEHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpOIlecce OCBOEHHs
oOpa3oBareIbHOM MPOTrpaMMbl, B C/IeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— 1. Kak MoxHO KnaccuduipoBath pajuomMarepuanbi? 2. UTo Takoe paZiMOKOMITIOHEHT? 3.
KakvimMu mapamMeTpamMu  XapakTepU3ylOT  HaJé)KHOCTb  PaJMOKOMIIOHeHTOB? 4 Kak  MOXXHO
K/1accuULMpOBaTh POBOAHMKOBLIE MaTepuasbl? 5. Kak u3MeHsieTcs yjesbHasi IPOBOAUMOCTb METaJlIoB
C ToBbILLIEHWeM TeMmIiepaTyphl? 6. Kak usMeHsieTcs: yzesbHasi MPOBOJMMOCTb CILIaBOB C IOBBILLIEHUEM
Temreparypsl? 7. UTo Takoe TeMIiepaTypHbIil KO3 QULIMEHT y/ie/IbHOrO CONPOTUB/IeHUsA? SIB/sieTCsl I OH
KOHCTaHTOM Ayi AaHHOTO MeTasuia? 8. OObsCHUTEe TIOBeJieHHe TTPOBOJHMKOB Ha BBICOKHMX YacTOTax. 9.
Kakue cBoiicTBa Me[y SB/SIOTCS NPUYMHOM €€ IIMPOKOTrO IIPUMEHEHHs B pafno3/1eKTpoHUKU? 10.
JoCToMHCTBa M HEeJOCTAaTKU aJtOMUHUS M0 CpaBHEHUIO C Mebto? 11. UTo Takoe KpHUOIIPOBOAHUKU? 12.
IIpuBeguTe npuMepnl HeMeTa/UIMUeCKUX IIPOBOAHUKOB U IpUMepbl UX IpuMeHeHus B POA. 13. Uto
Ha3bIBaIOT MOJisipU3aLyen quanekTpuka? Kakue BU/bI MOsSpU3aLiii MOXKHO CYMTATh MTHOBEHHBbIMU? 14.
B Kakux efuHHLIAX U3MEPSIOT yAeabHOe 00bEMHOE U y/elbHOe TIOBEepXHOCTHOE COTMpOTHBIeHue? [aiite
orpeeneHve 3TUM (U3NUeCKUM BejMuuHaM. 15. UTo Ha3bIBalOT AM3/IeKTpUUeCKUMU TIoTepsiMU? Kakue
MeXaHU3Mbl TIOTepb BaM u3BeCTHHI? 16. Kakue MexaHu3mbl TIpo0OSi TBEPABIX [AUSIEKTPUKOB BaM
u3BecTHbI? 17. Kakum 06pa3oM MOXKHO KIacCUGULMPOBATh AUJIEKTPUKU 110 CBONCTBAM U TEXHUUECKOMY
Ha3HaueHuto? 18. B uém CX0ACTBO U pa3nuuue MeXAy CUTAJIOM U CTeKJIoM? [I1s1 KakKuX Liesiel CUTaslIb
npuMensitoTcsi? 19. Kakve [OWA1eKTPUKKA HasbIBalOTCA akTUBHbIMU? 20. UYTO Takoe HauvajibHas U
3¢ deKTUBHAs JU3EKTPUUeCKast TPOHUIIaeMoCTb? 21. UTo Takoe MpsiMOii U 0OpaTHBIN Mbe303hdeKT? 22.
Kak k/maccuduiupyoT BellecTBa 10 MarHUTHBIM —cBoWctBaM? 23. Moryt /m  00sazarth
(heppoMarHUTHHIMKA CBOWMCTBAMH CIL/IaBbl, COCTOsIIMe U3 HedeppOMarHUTHBIX 37eMeHTOB? 24. Kakue
TIPOL[eCChI TIPOMCXOAST B (peppoMarHeTvike MPU ero HaMarHWYMBAaHWW BHeIIHWM nosneM? 25. KakoBbl
NIPUYMHBI TIOSIB/IEHUSI MarHWTHBIX T10Te€pPb TPU LIMKIMUECKOM IepeMarHUuuMBaHUW (heppoMarHeTUKOB?
Kakue criocobbl yMeHbIIleHHsI MarHUTHBIX T0TePb BaM W3BecTHBI? 26. Kakue marepuasbl Ha3bIBalOTCS
¢depputamu? 27. Kak K/l1acCUQULMPYIOT MarHUTHble MaTepuasbl 10 CBOMCTBAaM U TeXHUUECKOMY
HasHaueHHto? 28. Kakue MarHUTOMSTKMe MaTepuanbl KMEIOT BBICOKOE 3HaueHHWe MarHUTHOMU
TIPOHHUIIAeMOCTH B C1abbix mossax? 29. KakoBbl YaCTOTHBIE XapaKTEPUCTHKH BBICOKOTIPOHHLIAEMbIX
depputoB? 30. Kakoe cTpoeHre UMeIOT MarHUTOAUSNIEKTPUKU M B KaKUX LIeJIIX OHW MCTOJb3yoTcs? 31.
HaszoBuTe XxapakTepuCTUKH MarHUTOTBEP/bIX MaTepuanoB? 32. Kakue gu3nueckrie NpUHLMIIBI [10JI0XKEHBI
B OCHOBY MarHWMTHOW 3alvcy U Bocrpou3sBeZeHus: UHGopMmaumn? Kakue marepuasbl UCIOMb3YHOTCS /IS
510 nemmn? 33. Kak MO)XHO KjaaccuuLupoBaTh pe3ucTopbl? 34. KakoBbl OCHOBHBbIE TapaMeTpbl U
XapaKTepuCTUKU pe3ucTopoB? 35. Uem orpejensieTcsi ypoBeHb IyMa pe3ucTtopoB? 36. OT yero 3aBUCHT
MOIITHOCTh paccestHUst pe3uctopa? 37. Kakve 0coOeHHOCTH KOHCTPYKI[UM W TE€XHOJOTMU 00eCIeunBaroT
TIPELIU3UOHHBIM  PE3UCTOPaM BBICOKYIO TOUHOCTH U crabwibHOCTE? 38. Uem obecreurBaeTcst
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BBICOKOUYACTOTHOCTb pe3ucTopoB? 39. [laiiTe CpaBHUTEBbHYIO OLIEHKY IIPOBOJIOUHBIX W HENPOBOJIOYHBIX
Pe3rCcTOpoB MOCTOSHHOro cornpotuBieHus. 40. Kakue crneuuduueckue rnapameTpbl U XapaKTepUCTUKU
Pe3UCTOPOB TIepeMEeHHOT0 COMpOTHBAeHUs Bbl 3Haere? 41. [lpuBenuTe npumepbl (PYHKIMOHATBHBIX
3aBUCUMOCTell M 00/1aCTM MCIIO/Ib30BaHUsI TaKUX pe3ucTopoB? 42. UeM OTIMUaeTCs TOACTPOEUHBIN
pe3uCTop OT TepeMeHHOro pesuctopa? 43. Kakue cuCTeMbl YCJIOBHBIX 0003HAUeHUN U MapKHUPOBKU
Pe3UCTOpOB BaM M3BeCTHbI? 44. Kakue pe3ucTOpbl MapKHUPYIOTCSI LIBETHBIM KOJIOM M UTO OH CO0oii
nipeactapnsger? 45. Ha3oBute mapameTpbl M XapaKTePUCTUKK KOHZEHCAaTOPOB W JjauTe eQUHULbI UX
u3mepenus. 46. Uto takoe TKE koHgeHcaTopa W ueM oH omnpefensieTcsi? 47. Kakue TpeboBaHMs
NPeAbABJIAIOTCA K BBICOKOUACTOTHBIM KOHZeHcatopaM? 48. IlpeumylijecTBa ¥ HeLOCTaTKU OKCHUJHBIX
KoHZIeHcaTopoB. 49. UTto mo3BosisieT MeTal/io0yMaKHbIM KOH/JeHCaTOpaM CaMOBOCCTaHaB/IMBATbCs TIOCTIe
npo6osi? 50. KakoBbl 0COOEHHOCTH CITFOASIHBIX, CTEK/ISTHHBIX U CTEK/IOKepaMHUUeCKHUX KOHZeHCaTopoB? 51.
[ToueMy TOACTpPOEUHBbIE KOH/IEHCATOPbl He JesatoT 0osbiioi éMkocTu? 52. Kak 3aBUCHUT OT YaCTOTHI
COMPOTHBJ/IEHME peajibHOro KOoHZeHcartopa? 53. UTo BK/IIOUarOT B MapKUPOBKY KOHZeHcaropa. Kakue
CUCTeMbl YCJIOBHBIX 0003HaUeHWH W MapKUPOBKM KOH/IEHCAaTOPOB BaM H3BecTHBI? 54. Ilepeunciute
OCHOBHBbIE TTapaMeTphl KaTyllleK WHAYKTUBHOCTHU U MpUBeAUTe UX Kaaccrudukaiuio. 55. OT uero 3aBUCUT
WH/IYKTUBHOCTh KaTyIKu? 56. UTo Takoe JOOPOTHOCTh KaTYIIKU MHIYKTUBHOCTU? 57. Kak yMeHbIIUTb
coOCTBeHHYI0 éMKOCTh Katymku? 58. Kakve mapameTpbl KaTylleK WHAYKTUBHOCTH YXYALIAKOTCS TPU MX
9KpaHupoBaHuM? 59. [I/ig yero rpuMeHsIIOT CepeYHUKU B KaTyllukax UHAYKTUBHOCTU? 60. Ilepeunciaure
OCHOBHbBIE TIapaMeTPhl ¥ XapaKTePUCTUKHA MOHTa)XHBIX ITPOBOZIOB U Kabesiei.

3.2 TecToBble 3agaHusA

— IlepBBlli ypOBeHb CJIOKHOCTU (OL|eHMBAaeTCsd Ha «y[OBAETBOpPUTeNbHO») A) Paccuurarth
SHEpTyI0 3apsifia, 3araceHHOro Ha OOK/IajKaxX KoHzaeHcaTopa eMKOCThi0 C MK®D, ec/iu HampspkeHUe Ha
obknagkax paeHo U B. b) Kak Ha3bIBalOT TBEP/bIH AWIMEKTPHK, JIUTEIBHO CO3/AIOIUN B OKPY KaIOILEM
TIPOCTPAHCTBE JIEKTPOCTATUUYECKOe T10Jie B OTCYTCTBUM BHELLIHMX MCTOUHMKOB 3a CYeT MpeJBapuUTeIbHOU
3/IeKTpU3alid WM MOoAsgpy3alyyd. BTopoll ypoBeHb C/I0)KHOCTU (OLIEHMBAeTCsl Ha «XOpouio») A)
[MpuHLMIT [elCTBUSI Pe3UCTOPOB OCHOBaH Ha: 1) HCIO/b30BaHWM CBOMCTB MarepuasioB OKa3bIBaTh
COTIPOTHBJIEHHE TIPOXOJSIIEMY 3/eKTPUUECKOMY TOKY; 2) CIOCOOHOCTM HaKariMBaTh Ha OOK/agKax
3/IeKTpUYeCKU 3apsifi PY MIPUIOXKEHUU K HUM Pa3HOCTHU MOTeHLUAa/0B; 3) Bblie/ieHUU (Ce/leKTUPOBaHUU
) Ha TOM WM MHOW YacToTe (WM B MIOJI0Ce YacTOT) paMoCUrHasia onpe/iesieHHoro criektpa vactot. b) ITo
Ha3BaHUIO KOMIIOHeHTa B cxeMe «YI['O paJjMOKOMIIOHEHTOB» B OTBeAEHHBIX KBaJparax HapUCyHTe
yc/IoBHO-Tpadryeckoe 00OO3HaueHHe COOTBETCTBYHOLMX KOMITIOHeHTOB. Hassanue YI'O Pe3sucrop
Bapuctop KonpgeHcatop Kartymika uHayktuBHOCTH TpaHcdopmatop TpeTuili ypoBeHb CIOXXHOCTH
(oLleHMBaeTCSI Ha «OTAMYHO») A) DeKTPONPOBOJHOCTH Ta3000pasHBIX AUIEKTPUKOB 00yC/IOB/IeHa
JBIDKEHHEeM: a) CBOOOJHBIX 3/1eKTPOHOB b) noHOB c) atomoB d) apipok e) HelitpoHoB B) Ha pucynke
npyUBeJileHa 3aBUCUMOCTb [M3/IeKTPUYECKOM T[IPOHHML[aeMOCTH OT TeMmreparypel. Kakomy Tumy
JVJIEKTPUKOB COOTBeTCTBYeT KprBasi 1? OObsicHUTe 0c0OeHHOCTH rpaduka.

3.3 TeMbl JOMaIlIHUX 3aAHHH

— 1. OnpefeniTh CONPOTHB/IEHWE MPOBOZA U3 aatoMUHUS AyiMHOM 500 MeTpoB U AUaMeTpom 2
MM, eCJ/I1 yZe/JlbHOe CONPOTHBIIeHHe altoMUHusA 2,7 MKOM:CM.

— 2. ConpotuBneHue MeHOM 1MpoBosioku Maccou 103 kr paBHo 20 Om. Oripesie/TUTh AUaMeTp U
JUTMHY TIPOBOJIOKH, eciv pCu = 1,7 - 10-8 Om-M.

— 3. OnpepenuThb NajZieHUe HATNPSKEHUST B MeHOM TIPOBO/Ie JIMHUU 3J/IeKTporiepeiau ceueHueM 15
mM2 u gavHor 500 kM nipu Temneparypax -30 °C, 0 °C, +30 °C, ecau no Hemy TeueT Tok 120 A. [Ins
cnpaBku: ipu T = 20 °C ygenbHoe conpoTuBieHue Meiu pCu = 1,7 - 10-8 Owm'M, TeMriepaTypHbIi
K03(h(ULMEHT y/ie/IbHOTO COTpOTHUBAeHUs Meau o = 3,8 - 10-3 K-1.

— 4. PaccrossHMe MeX[y 35/1eKTpoJaMH IJIOCKOr0 BaKyyMHOI'O KOHZeHcaropa paBHO 4 MM. Bo
CKOJIBKO pa3 YBEJIMUMTCA €MKOCTb KOHJEHCaTopa, eCyId MPOCTPAHCTBO MEXAY 3/1eKTPOJaMU 3aro/IHUTh
[IA3/IEKTPUKOM, Y KOTOPOT'O MPU HAMPSKEHHOCTH 3yieKTpruyeckoro nojs E = 10A5 B/M nonsipu3oBaHHOCTD
paBHa 3,1°10-6 Kn/m2.

— 5. KoMno3u1MoHHbIM KepaMudeCcKuid MaTepyas W3roTOB/€H Ha OCHOBE [IByX AUS/IEKTPUKOB C
[AU31eKTpUuueckuMy npoHutaeMoctaMu €1 = 20 u €2 = 60. [Ipeanonaras xaoTuueckoe pacripejiesieHue
KOMITOHEHTOB, OIpejenuTb cocTaB KepaMuku, ecim TKel = 2 10-4 K-1, TKe2 = -1,5 10-3 K-1, a TKe
CMeCH paBeH Hy/0. UeMy paBHa Ju3/IeKTpAUeCKasi TPOHMLIAeMOCTb TAKOr0 MaTepuasna’?
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— 6. [TlocTossHHasi BpemMeHHd CaMOpa3psIKM  CAKOASHOTO  KOHZeHcaropa 185 MuHYT.
InanekTpuueckasi IPOHUIAEMOCTh C/TFObI paBHa 6,3. UeMy paBHO yzaenbHOe 00beMHOE COMPOTHB/IEHHE
CHO/IbI?

3.4 Tembl HHAUBHU/IYATBHBIX 3a/laHUN

— - IlpuBeguTe MpakTUYeCKyr KjlacCU(PUKALMIO TPOBOAHMKOBBIX MarepuasnoB. [lepeuncivTe
OCHOBHbIe (pu3HUeCKHe CBOMCTBA ITPOBOAHUKOB U KPAaTKO MOSICHUTe UX (hU3nUeCKU CMbIC/. [Jisi KaXK0ro
W3 3aJ]JaHHBIX TMPOBOAHUKOBBLIX MaTepuasoB (2 IUT.) ONpejenuTb K/IacC U TIPUBECTU ero (Qusnyeckue
XapaKTePUCTUKH, KPAaTKO OIMKMCaTh OCHOBHBIE CBOMCTBA MaTepraJia, yKa3aTh 00/1aCTH pUMeHeHUs.

— - IlpuBeauTe TMpakTUUeCKYH KaacCU(UKALIMI0 AU3/eKTPUUeCKUX MarepuanoB. [lepeunciuTe
OCHOBHble (PU3HMUeCKUe CBOWCTBA [WUSJIEKTPUKOB U KPATKO TMOSICHUTe WX (U3UUeCKUd CMbICI. s
K&OKJO0ro W3 3a/JaHHBbIX [UI/IeKTPUUeCKUX MaTepuasioB (2 IIT.) OmpefesuTb KIacC U TIPUBECTH €ero
(u3nueckre XapaKTePUCTUKH, KpaTKO OIKCaThb OCHOBHBIE CBOWCTBA MaTepHwasa, yka3aTb obmactu
TIpYMeHeHus.

3.5 TemMbI ONIPOCOB HA 3aHATHUAX

— Knaccudukaiyss marepuanoB 371eKTPOHHBIX cpefcTB. Kraccudukaiuss marepuanoB 10
(bM3UKO-XMMHUYEeCKMM CBOMCTBaM: XUMMWUECKOMY COCTaBYy, TWUIy XWMHUYECKHX CBSI3M (KOBaseHTHas,
VIOHHas, MeTaJ/yInyecKasl, MeXMOJIeKy/spHasi), CTeleHW YIOpPSLO0YeHHOCTH CTPYKTypbl (MOHHO-
KpHUCTalnyeckKas, amopdHas, TOJIMKPUCTaLTNYeCKast), KOMIIIEKCY 3/1IeKTpUUe CKUX u
3/1eKTPOPU3NUECKUX CBOUCTB (ITPOBOJHUKOBBIE, TOTYIIPOBOAHUKOBbIE, AWIIEKTPUUECKHEe MaTepualibl),
ob/macTaM TIpUMeHeHHs1 W MerojgaM o00pabotku. OripeseneHre TOHATHM: CBOWCTBO, TapaMmeTp,
XapaKTepUCTHKA, KaueCTBO, OJHOPOJHOCTb W CTaOWIBHOCTH TIAPAMETPOB U XapaKTepPHUCTHK.
MexaHuueckue U TeXHOJIOTHUYeCKHe CBOMCTBA MaTepuasioB. YCTOMYMBOCTb MaTepuasaoB K BO3/JEeHCTBUIO
BHeIlIHel1 paboueil cpefpbl.

— DnekTpodu3nueckre CBOWCTBA MeTa/sioB. OCHOBHbIE TMOHSATHS U MapaMeTphbl: TemoBas U
JpelihoBasi CKOpOCTU 37IeKTPOHOB; MOJABUYKHOCTh; MPOBOJUMOCTD; y/e/lbHOe COMpOoTHBAeHUe. PaKTOphl,
B/USIOIIME Ha y/e/IbHOe COTMPOTUB/IEHHE MeTa/UIMYeCKHUX MPOBOJHUKOBLIX MaTepyasioB: TeMIleparypa,
npuMecH, edeKTbl KPUCTA//IMUeCKOM pelleTKU. TeMriepaTypo3aBucHMasi U OCTaTOYHasi COCTAaBJISIOLLHEe
yAenbHOro corpoTueieHus. Temmneparypa /le6as. CriiaBbl. 3aBUCUMOCTD 37€KTPO(U3UUECKHUX CBOHCTB
CIJIaBOB OT KOJMUYECTBEHHOTO COJiep)KaHUsi KOMIIOHEHT. JJieKTpoUu3nyecKkrue CBOWCTBA TOHKUX
MeTa/yInYeCKUX IJIeHOK. BivsHMe 4acTOThI TOKAa Ha COIMPOTMB/IEHHWE MeTas/uloB. Marepuasbl BbICOKOM
npoBoAuMOCTH. CBepxmnpoBoAHUKU. CIilaBbl BBICOKOM TMPOBOAUMOCTH. Pe3WCTHBHBIE MaTepuasbl.
[TpoBOJHUKOBELIE MaTepHasibl C 0COOBIMM CBOMCTBaMH. AMOp(HBIe MeTa/l/TndecKue CIiyiaBbl. [IpuMeHeHMe
TIPOBO/ITHUKOBBIX MaTepUasoB B 37IeKTPOHHbBIX CPe/ICTBAX.

— Pe3ucropsl, nx KnaccupuKalys U pa3HOBUAHOCTH Pe3uCTOpbI MOCTOSSHHOTO W MepeMeHHOro
COTIPOTUB/IEHU, 3aBUCUMOCTb COMPOTUB/IEHUS OT Marepuasa, KOHCTPYKLMK W BHEIIHUX YC/IOBHUH.
OCHOBHbIE XapaKTePUCTUKW U SKBUBA/IEHTHbIe CX€Mbl. Pg/bl HOMMHA/IbHBIX 3Haue€HUN pe3UCTOpOB,
ycraHaBBaembix 'OCTamu, pa3bpoc 3HaueHU, MapKUPOBKa, HafIeXKHOCTb.

— OO0ume cBoiicTBa ¥ mapameTpbl. OYHKIUM [UIEKTPUUECKUX MaTepPUaioB B KOHCTPYKIUSX
POA, DBA ¥ MUKpO3/1eKTpOHUKHU. [lpoueccel mosnspusauyy B AusaeKTpukax. I[1onsipu3oBaHHOCTE M
[V3JIeKTpUueckasi MPOHULIAeMOCThb. 3aBUCUMOCTb OCHOBHBIX TapaMeTpOB OT TeMrlepaTypbl M YaCTOThI.
Oco6eHHOCTH  3/IeKTPOTPOBOAHOCTA  ra3000pa3HbIX, JKUJKAX U TBePAbIX  JWUJIEKTPUKOB.
HusnekTpuueckue motepu. Buabl moTepb. 3aBUCMMOCTh TaHTeHCA yIvia [U3/IeKTPUUeCKUX TOTepb OT
TemriepaTypbl U 4acToThl. [Ipoboii B An3/IeKTpUKax. JneKTpuueckasi MpOYHOCTb. OCHOBHBbIE MeXaHH3MBI
npobosi B Tra3ax W JKUAKOCTAX. Buabl Tmpobosi B TBEPABIX [AUIEKTPUKAX: 3I€KTPUUECKUH,
3/IEKTPOTEIJIOBOM, 3/IeKTPOXUMHUUECKUN. [Iu3/ieKTpuyeckre MaTepuasbl C 0COObIMHA CBOMCTBaMM.
CrioHtaHHast monsipu3arusi. CerHeTO/1eKTPUKH. VX OCHOBHble CBOWCTBA W 007aCTh TPUMEHEHWS.
[Tbe303¢¢dext. OCHOBHbBIE CBOWCTBAa W IapameTpbl Ibe303/1IeKTPUKOB. [IMpPO371eKTpUKU. O/eKTpeThl.
JlazepHble U OINTHYeCKHWe Marepuasbl. [IprMeHeHHe AU3IeKTPUUeCKUX MaTepuasioB B 3/1€KTPOHHBIX
cpeAcTBax

— Konpgencatopsl, ux knaccudukaius. KoHgeHcaToOpbl OCTOSSHHON U TlepeMeHHON eMKOCTH U
Pa3sHOBUJHOCTU MX KOHCTPYKLUM. OCHOBHble XapaKTepUCTUKU KOHJEHCAaTOpOB, MapaMeTpbl U MX
3aBUCUMOCTb OT PEXUMOB pabOTbl M BHEIIHWX YCAOBUW. OKBUBa/JIeHTHbIE CXeMbl. Ha/eXHOCTb,
MapKHPOBKa
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— BenuuuHbl, XapakTepusylollle MarHUTHOe II0jle M MarHWTHble CBOMCTBAa MaTepuasloB.
OCHOBHbBIE CBOMCTBA, XapakKTepUCTHMKW W I1apaMeTpbl MarHUTHBIX MaTepuasoB, OIpejersemMble B
CTaTUYeCKOM U [JWHAMHUYeCKOM pexumax. Buabl MarHeTWkoB. MarHUTOMsArkue Mmarepuaabl -
(eppoMarHeTUKM: 3/eKTPOTeXHHWYeCcKas CTajib, MepMa/UIoOM U JApyrue CIijiaBbl. BiusiHWe pasmuyHbIX
TUMOB 00paboTky (TIpOKaT, TeKCTypbl U [Ip.) Ha MarHuTHble CBOWCTBA W UX CTaOW/IBHOCTD.
Marnaurtoausnektpuku.  ®Pepputbl.  CTPyKTypHO-XUMHUYeCKUd  cocTaB. (OcoOEHHOCTHM  CBOWCTB.
MaruurtoTBepzble Marepuasbl. XapakTepUCTUKM U IapaMmeTpel. TemreparypHas U BpeMeHHast
crabunbHOCTh. Krnaccudukanus. TexHosorust monyueHus. MarHWTHbIe Marepuasbl C  0COOBIMHU
CBOMCTBaMU. MarHuTHble 3KpaHbl. MarHWTOCTPUKLIMOHHbIE MaTepuasbl. MarHuTHble marepuabl /ISt
3arOMMHAOIIMX YCTPOMCTB. MarHvTHele IjieHKU. LlunrHapryeckre MarHUTHbBIe foMeHbl. [IpriMeHeHye
MarHUTHBIX MaTepuaoB B 3JIEKTPOHHBIX CPeJCTBaX.

3.6 TeMBbI KOHTPO/ILHBIX padoT
— 1) IlpoBoAHUKOBBIE MaTepUasbl U MPOBOJA
— 2) [dusnekTpuueckre MaTepyasbl U KOHZEHCATOPhI

3.7 DK3aMeHaLlOHHbIe BOIIPOCHI

— 1. TpeboBaHusi K S71eKTPOHHBIM KOMIIOHEHTAM pPaJMO3/IeKTPOHHOM ammaparypbl. 2.
Knaccudukaiusi paguomarepyanoB I0 OCHOBHBIM CBOWMCTBaM. 3. JJeKTpUUeCKHWe XapaKTepUCTUKU
pagroMarepuasioB. 4. MarHuTHble  XapakKTePUCTUKM  paZjuoMarepuasoB. 5. MexaHuueckue
XapaKTepUCTUKU pajromarepuasnoB. 6. TerioBble XapakTepuCTHMKU pajuoMarepuasoB. 7. PU3MKO-
XUMHYEeCKHe XapaKTepUCTUKU pajyomarepuasnoB. 8. DjIeKTpPOHHAsl, MOHHAas U [UIO/IbHAs TOISpU3aLin
I37IeKTpUKOB. 9. TloTepu SHepruu B AWA/IEKTPUKaX. TaHTeHC yryia JU3IeKTpUYecKux motepb. [Tpoboi
muaieKTpukoB.  10.  OcHOBHbIe TIOHATHA 00 OpPraHMUYeCKWX  TBEpPABIX  JUJIEeKTPUKaxX. 11.
[TonvMmepur3arjoHHble UIEKTPUKU U UX 3JIeKTpUUeCcKre XapakTepuCTUKU. 12. TlonukoHeHcaloHHbIe
JIU9MEeKTPUKH W UX 3eKTpuueckde XapakTepucTwkd. 13. ITlmactmaccel. CocrtaB, KiaaccuduKaius,
3/IeKTpUYeCKHe XapaKTepUCTUKM U 005acTu mipuMeHeHusi. 14. PajuokepamMuuyeckue Marepuasibl.
[Tbe303/1eKTpHUUeCKMe MaTepuanbl U 3/IeKTpeThl. XapaKTepHble cBoMcTBa. 15. OCHOBHbIE CBOMCTBa
MeTa//IMYeCKUX TMPOBOAHUKOBBIX MarepuaioB. 16. UucTele MeTa/qibl U CIUVIaBbl U UX OCHOBHBIE
3/IeKTpUYecKre Xapakrepuctuku. 17. CraBel, obmafaroiqye OOMBIINM yAeTbHBIM 3/IeKTpUYeCKUM
COTIPOTUB/IEHWEM, JKapOCTOWKHE CIUlaBbl W KX OCHOBHBbIE 3/IeKTPUUECKHe XapaKTepucTHKU. 18.
MetannMueckrue MarHUTHO-MSTKUE W MarHWATO-TBepAble MaTeprasbl. OCHOBHBbIE XapaKTepPUCTHUKHU. 19.
®eppuThl, UX CBoOWCcTBAa W 060nactb mnpumeHeHusi. 20. MarHuToguseKTpUkd. 21. Pe3uctopsl.
Knaccudukaiusi, MapkKUpoBKa, TUIMWYHbIe KOHCTPyKLMH, YI['O, OCHOBHbIe MapameTpbl, YaCTOTHbIE
cBoticTBa. 22. Kongencaropsl. Knaccudukaiiys, ocHoBHbIe napaMmeTpbl, ¥YI'O, MapKUpOBKa ¥ HOMUHAJIBL.
23. Karymkd WHAYKTUBHOCTU. [IpUUWHBI TMOTePh B KaTylIKaX WHIYKTUBHOCTM W CIOCOOBI WX
yctpaHenusi. 24. TpaHcdopmaropel. Krnaccudukauus, ¢u3nyeckue OCHOBBI (QYHKLMOHUPOBAHUS,
OCHOBHBbI€e MapaMeTpbl U KOHCTPYKLUH.

3.8 TeMbI KOHTPO/IBHBIX PadoOT
— 1. Krnaccudukaiusi pafgromMaTepuasioB IO OCHOBHbIM cBoiicTBaM. 2. [IpoBOAHUKOBBIE
MaTepuaJsbl, CIUIaBbl U MpoBoja. 3. Pemmts 3amauy. V3BeCTHO 371eKTprUYeCcKoe COMPOTUB/IEHKE Pe3HCTOpa
TpU KOMHAaTHOW Temreparype, ero KOHCTPYKLMSI U MaTepyaj TOKOMNpOBOZAsLero ciosi. OnpenenuTtb
V3MeHeHUe OTHOCHUTE/IbHOTO COIpPOTHB/IEHUS pe3UCcTopa IpPU M3MEHEeHUM TeMIlepaTypbl M 4YacTOThI
MIPUWIOXKeHHOTO HarpsbkeHus1. (UucieHHble Haua/ibHbIe JaHHbIE 3aIaI0TCS TIpernojaBaTesieM).

3.9 Bonipocs! A/1s1 NOArOTOBKM K NPAKTUYeCKHM 3aHATHUAM, CEMHUHApaM

— Tema: IlpoBoHMKOBBIE MaTepyanbl U pe3ucTopsl 1) HaliTu cpefHioo ApelioByt0 CKOPOCTH B
MeJHOM IIPOBOZHUKe AuaMeTpoM 1 MM U corportusiieHreM 3 OM mpu HampsbkeHuu 2,5 B. [Ins cripaBku:
KOHLIeHTpaLusi 371eKTpoHoB 10A29 wm-3. 2) OnpegenuTh COMPOTHMB/AEHWE TPOBOJAa U3  a/IFOMUHUS
fvametpoM 4 MM, eciu ero Macca 0,54 kr. [lnsa cripaBku: pAl = 2,7 - 10-8 Om'Mm, p = 2700 kr/m3. 3)
ConpoTuB/ieHMe CIUpaau 371eKTpuueckor mamnbl MowHOcThi0 100 Bt (Hanpsbkenue 220 B) B
HakajeHHOM coctosiHud B 10 pa3 Oosblie, yeM B X0oAHOM. HaliT COMpOTHB/IEHHWE B XOJOJHOM
COCTOSIHUM M TeMIlepaTypHbld KO3((ULIMeHT yJe/lbHOr0 COMPOTHB/IEHUS MaTepuasna CIupaid, eciu
TeMrieparypa Hakasaa 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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