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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokost Ne 206  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u ofoOpeHa Ha 3acemanuu kadenper KYIP «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
Houent xad. KY/IP M. I'. Kucrenena

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A.T. Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
y3JI0B U AeTallell paJuo3IeKTPOHHON
anmapatyps! (KY/IP) C. A. Aptuies

JoueHT kadeapsl paaAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[lenpro nmpenonaBanusi AUCIHUILIUHBI SBIISETCS

MOJTrOTOBKA IMOJArOTOBKAa OakanaBpOB B OONAacTH CO3MaHUA M oOecrieueHUs (yHKIIMOHUPOBAHUS
KOMITOHEHTOB JICKTPOHHBIX CPE/CTB,

dbopMupoBaHUE CIIOCOOHOCTHU BBHIMOIHSITH MCCIIEIOBAHMS HOBBIX MPOILIECCOB U SIBJICHUI B PagHo-
TEXHUKE, TTO3BOJISIFOIINX MOBBICUTH A((HEKTUBHOCTH PAAMOIICKTPOHHBIX CUCTEM M YCTPOMCTB,

dbopMupoBaHuEe COCOOHOCTU pElIaTh 33a/la4d ONTHMH3AIMHU CYIIECTBYIOIIUX W HOBBIX TEXHHYE-
CKHX PEIICHHUI B YCIOBUSAX alpUOPHONU HEOMPEIEIECHHOCTH C MPUMEHEHHEM TaKeTOB MPUKIAIHBIX MPO-
rpamm.

1.2. 3agaun IMCHMIIINHBI

—  OCHOBHBIMHM 33J]a4aMU U3YYECHUS AUCITUTUTHHBI SBIISIOTCS:

—  — IOJIyYE€HHME HEOOXOIUMBIX 3HAHUH 110 BOIIPOCAM MaTEPHAIIOBEICHUS;

— — moiyyeHHe HeoOXOMUMBIX 3HAHWUU MO METOJaM pacueTa OCHOBHBIX MapaMeTPOB AIIEKTPO-
TEXHUYECKUX MATEPUAJIOB;

— — TONyYyeHUE HEOOXOMUMBIX 3HAHUHM MO (HU3MKO-XUMHUYECKUM M TEOPETHUYECKHMM OCHOBAM
COBPEMEHHOM 37IeMEHTHOM 0a3bl paro3IeKTPOHHON anmapaTyphl;

— — mojy4yeHue HeoOXOIMMBIX 3HAHHH 10 METOAAaM pacueTa OCHOBHBIX MapaMeTPOB M XapaKTe-
PUCTUK MATEPUAIIOB U KOMIIOHEHTOB 3JIEKTPOHHBIX CPEICTB.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctumuaa «Marepuainsl 1 KOMIOHEHTHI AeKTpoHHBIX cpeacT» (b1.B.O/].6) otHocHTCs K 6I10-
Ky 1 (BapuaTuBHas 4acTh).
[TpenmecTBYIOMMUMI AUCIUILTHHAMHA, (POPMUPYIOIIMMHU HadalbHbIC 3HAHHS, SBIAIOTCSA: Marema-
TuKa, OCHOBBI TeOpHUH Lienel, Pagnorexunyeckue nenu u curHansl, @usuka, DIeKTPOJUHAMHUKA.
[TocnenyromumMe AUCHUIUTHHAMA SBISTIOTCS:: OCHOBBI KOHCTPYHPOBAHHS W TEXHOJOTHH TIPOU3-
BOJICTBA PAOIIEKTPOHHBIX CPEICTB.

3. TpeGoBanusi K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIIETSHIIUI:

— IIK-10 cnocobHOCTRIO peniaTh 33a4 ONTUMHU3ALNN CYIIECTBYIOIINX U HOBBIX TEXHUYECKUX
pELICHHH B YCIOBUAX allpUOPHON HEONPEAETICHHOCTH ¢ IPUMEHEHUEM NTAKETOB IPUKJIIAIHBIX IPOrpamMm;

— TIK-12 ciocoOHOCTBIO BBIOIHATH UCCIEIOBAHUS HOBBIX MPOIIECCOB U SIBJICHUH B PaHOTEX-
HUKE, NO3BOJISIFOIUX MOBBICUTH A3(PPEKTUBHOCTb PAIUOTEKTPOHHBIX CUCTEM U YCTPOICTB;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

— 3HATh CBOWCTBAa MAaTEpUAJIOB NIEKTPOHHBIX CPEJICTB, OCHOBHbIE IIPOBOAHUKOBBIE, TUIIEKTPHU-
YeCcKHe U MarHUTHbIE MaTepuabl, METOJbl U KPUTEPUU BbIOOpA MaTepuania npu pa3paboTke KOHKPETHOTO
IEKTPOHHOTO YCTPOMCTBA

— YMeThb IIPUMEHSTbh METObl U CPEJCTBAa U3MEpPEHUs (PU3MUECKUX BEIMYUH; pallMOHAIBHO UC-
M0JIH30BaTh MaTepHAJIbl MIPH Pa3pabOTKE paJMO3ICKTPOHHOW anmapaTrypsl ¢ y4ETOM BIIHMSHUS OKpPYXKaro-
1iel cpesbl U yCIOBUHM 3KCIUTyaTalluu

—  BJaJeTh METOJIaMH 3KCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS MATEPUAIIOB 3JIEKTPOHHBIX CPEACTB

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIbI U IIPeCTaBIeHa B TalOuu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCITUILUIHHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

8 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 64 64
Jlexuun 24 24
[IpakTnueckue 3aHATHS 16 16
JlabopaTtopHbie pabOThI 24 24
CamocTosiTenbpHas paboTa (Bcero) 44 44
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 14 14
[TpopaboTka JIEKITMOHHOTO MaTepuaia 14 14
Hanmcanue pedepaton 4 4

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie EquHute 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ [P]
7 = = | 8 g 2 E
= oo S o 2 % o E
? 3 < < B 2 o
HazBanus pa3aenoB TUCHUIUIMHBL i “ Q. o, o 2 &5
= 5 S s 5 O s £
e £ 5 33 &
= © | A & 2
8 cemecTp
1 Kimaccuukanus 1 OCHOBHBIE CBOWCTBA 2 0 0 2 4 [K-10, TTK-12
ANEKTPOTEXHUUECKUX MaTepHalioB
2 [TpoBOIHMKOBBIE MaTepHUaIbl U METAJ- 6 6 0 4 16 |IIK-10, [TK-12
JIMYECKUE CILIaBbI
3 Pe3ucropsl 2 2 4 6 14 |TIK-10, ITK-12
4 JlnanekTpuuecKue MaTepuabl 6 4 12 10 32 |IIK-10, TIK-12
5 KonnencaTtopsl 2 2 4 8 16 IIK-10, ITK-12
6 MarnuTHble MaTepuabl 4 2 8 14 |IIK-10, [TK-12
7 Karymkyu nHAYKTUBHOCTH 2 0 4 6 12 |1IK-10, IIK-12
Hroro 3a cemectp 24 16 24 44 108
Hroro 24 16 24 44 108
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHUAM)
Copneprxkanue pas3iesoB JUCIUILIKAH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3ieiaoB JUCIUILIMH (TI0 JICKITHSIM)
3 z§
Q P=a=1
TS
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) zF &5
o S E
= | E2
- g *
8 cemecTp
4
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1 Knmaccudukanus u
OCHOBHEIC CBOMCTBA
ANEKTPOTEXHHUUECKHUX
MaTepHaJIOB

DNEeKTPOTEXHUUECKHE MaTepuallbl, KJIacCu(UKaIus
IIEKTPOTEXHUYECKUX MAaTEpUAJIOB: IIPOBOJHUKH, I10-
JyNIPOBOJHMKH, TUAIEKTPUKN, MarHUTHBIE MaTepHUa-
1161. DU3UKO-XUMUYECKHE BOIIPOCHI CTPOEHUS Bellle-
CTBa U CBA3b C MIEKTPUUECKUMU U MATHUTHBIMU CBOM-
CTBaMHU MarepuayioB. XuMHueckue cBa3u. Kpucrain-
abl. JleekTsl B KprcTaiax.

Hroro

I1K-10,
[K-12

2 IIpoBOJHUKOBBIE
MaTepuabl U
METAJNINYECKUE CIIABbI

IIpoBOAHMKOBBIE MaTEpUaIbl, UX HA3HAUEHUE U KJlac-
cudukaiusi. CTpoeHue METaII0B, OCHOBHBIE 3JIEK-
TPUUECKHE CBOMCTBA METAJUIOB. OCHOBHBIE MOHATHUS U
napaMeTphl: TEIUIOBas U Apei(oBas CKOpOCTH K-
TPOHOB; IOJBMKHOCTB; IIPOBOIUMOCTB; YIEIBHOE CO-
npoTtuBieHne. @akTopsl, BIUSIONINE HA YAEIbHOE CO-
IIPOTUBJIEHUE METAININYECKUX TPOBOAHUKOBBIX MaTe-
pHaNIoB: TeMIeparypa, IpuMecH, 1eeKTbl KpucTa-
JMYECKOH penieTku. TemnepaTypo3aBucUMas U OCTa-
TOYHAsl COCTABJISIONIUE YIEIbHOTOCONPOTUBIICHUS.
MexaHn4ecKue 1 3JEKTPUIECKUE CBOMCTBA CILUIABOB.
OnexTpodu3nyeckre CBONCTBA TOHKUX MeTainye-
CKHUX IUIEHOK. BiMsiHNE 4acTOTHI TOKA HA CONPOTHBIIE-
HHE METAJIJIOB. HpI/IMeHeHI/Ie IIPOBOJIHHUKOBEIX MAaTec-
pHAJIOB B JJIEKTPOHHBIX CPEICTBAX.

Hroro

[IK-10,
[IK-12

3 Pe3ucropsl

Pesucropsl, ux knaccudukanus U pa3HOBUIHOCTH Pe-
3UCTOPBI MIOCTOSIHHOTO U MEPEMEHHOTO CONPOTHUBIIE-
HU, 3aBUCUMOCTb COMPOTUBJICHUS OT MaTepuaia,
KOHCTPYKIIMM ¥ BHEIIHUX yCJIOBHM. OCHOBHBIE XapaK-
TEPUCTUKU U SKBUBAJICHTHBIE CXEMbl. PsbIHOMUHAIB-
HBIX 3HAYEHUM pPEe3UCTOPOB, ycTaHABIUBaeMbIX ['O-
CTamu, pa30poc 3Ha4YeHUH, MAPKUPOBKA, HATIEHK-
HOCTb.

HUroro

TIK-10,
MK-12

4 JlndnexkTpuueckue
MaTepuaibl

JlpnexTpuueckre MaTepuabl, IX Ha3HAaYeHUEe U
knaccudukanus. OOIMe CBEACHUS O MaCCUBHBIX Ta-
3000pa3HbIX, JKUJIKUAX, TBEPABIX JUIIEKTPUUECKUX
Matepuanax. [Iporeccsl moaspu3aiy B TUIIICKTPH-
kax. [Tonsipu30BaHHOCTD U AUDICKTPUUECKASTIPOHHU-
1Ia€MOCTh. 3aBUCUIMOCTh OCHOBHBIX ITAPAMETPOB OT
TeMIEepaTypsl U 4acTOTh. OCOOEHHOCTH DIEKTPOIPO-
BOJIHOCTH Ta3000pa3HBIX, JKUJIKAX H TBEPIBIX THIJICK-
TpukoB. J[udnekTpudeckue norepu. Bunas moteps. 3a-
BHCHMOCTh TaHTEHCA YTJIaINAICKTPUICCKUX MTOTEPh
0T TemnepaTypsl U 4acToThl.[Ipo0oii B TUIIEKTpUKaX.
DJIeKTprUYecKasi MPOYHOCTb. JIUAIIEKTpUYECKUE MaTe-
puansl ¢ ocoObMu cBoricTBaMu. CIIOHTaHHAs TIOJSPU-
3anuda. CerHeToaneKTpuku. X oCHOBHbBIE CBOMCTBA U
obnacTb npuMeHeHus. [1be303¢ppext. OcHOBHBIE
CBOWMCTBA M TTapaMeTPHI ITbE303IeKTPUKOB. [Tupoasek-
TPUKHU. DNeKTpeThl. [[puMeHeHne TUuIIeKTpUIeCcKux
MaTepHaIOB B AIEKTPOHHBIX CPEJICTBAX

[IK-10,
[IK-12
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Htoro

5 Kongencartopsl

Kongencaropsl, nx knaccudukanus. Konaencaropsl
IIOCTOSIHHOW Y TIEPEMEHHOM EMKOCTH U Pa3HOBHUIHO-
CTH UX KOHCTpYKUUN. OCHOBHBIE XapaKTEPUCTUKU
KOHJIEHCAaTOPOB, TapaMeTPbl U UX 3aBUCUMOCTD OT pe-
KHMOB paOOTHI ¥ BHEIIHUX YCIOBHIA. DKBUBAJICHTHBIC
cxembl. Hane:xHOCTB, MapKUpOBKa

HUroro

TIK-10,
MK-12

6 MarauTHbIE MaTcpualibl

Benuuunel, XxapakTepu3yrone MaruHuTHOE 1oJie U
MAarHUTHBIE CBOMCTBA MaTepHraioB. Buibl MarueTu-
KOB. MarHUTOMSTKHE MaTepuanbl - eppOMarHeTUKH:
3JIEKTPOTEXHUYECKAs CTallb, IEPMAIJION U APYrUe
CIUIaBbI. BiusiHME pa3nuyHbIX THIIOB 00pabOTKU
(mpoxar, TEeKCTYpBI U JIp.) Ha MarHUTHBIE CBOICTBA U
WX CTa0MIBHOCTh. MarHUTOAUINEKTPUKU. DEPPUTHI.
CrpykTypHO-XuMuueckuii cocta. OcoO0eHHOCTH
CBOMCTB. MarHuToTBEpAbIE MAaTEpHUAIIbI. XapaAKTEPH-
CTHKH Y ITapaMeTpbl. MarHUTHBIE MaTepUAIIBI C OCO-
ObIMU CBOICTBaMU. MarHuTHbBIE YKpaHbl. MarHuTo-
CTPUKIIMOHHBIE MaTeprajbl. MarHUTHBIC MaTEPUAIIBI
JUTS 3alIOMUHAIOLIUX YCTPOMCTB. MarHuTHbIE TJICHKU.
Hunuaapudeckre MarHuTHBIC TOMEeHBI. [I[puMenenne
MAarHUTHBIX MaTE€pPUAJIOB B 3JIEKTPOHHBIX CPEJICTBAX.

Htoro

[1K-10,
[IK-12

7 Karymku
UHYKTUBHOCTH

Knaccudukarms 1 KOHCTPYKIIMU KaTyIIeK HHIYKTHB-
HOCTH. OCHOBHBIE TapaMeTpbl. THITBI KaTylIeK HH-
JNyKTUBHOCTHU, MapKHUPOBKa

Hroro

2

TIK-10,
MK-12

Hroro 3a cemectp

24

5.3. Pa3nenbl AUCHUILUIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIIMH)

U o0ecneynBaeMbIMU (NOCJISAYOMIUMHU) TUCHUATIIMHAMHA

Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U

obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

HaunmeHoBanme JUCHUITIIINH

Ne paznenoB qaHHOM TUCHIUTUIAHBI, 711 KOTOPBIX HEOOXOIUMO
M3ydeHHe 00eCTIeUMBAIONIUX U 00€CTIeYNBAEMbIX JUCIIUILTHH

1 2 3 4 5 6 7
[IpeamecTByromue TUCHUTITUHBI
1 MaremaTuka + + + + +
2 OCHOBBI TEOPHH LIECTIEN +
3 PaguoTeXHUYECKHUe LIEeTH U CUTHA- n . n
JIBI
4 Odusuka + +
5 DnekTpoauHaMuKa
[Tocnenyromue TUCIUIIITUHBI

1 OcHOBBI KOHCTPYUPOBAHUS U TEX- + + + + + +
HOJIOTHH TIPOU3BOJICTBA PATUOIIICK-
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TPOHHBIX CPCACTB

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

TUH

§ Bunn! zanstui

= . ;

2 - S E g ®DopMBI KOHTPOJISA

2 g ¥ = "

2 = g < 2

R~ = = O

IIK-10 + + + + KonTposbHas pabora,
Koncnekr caMonoaroToBkH,
CobecenoBanue, OTueT 110
nmabopaTopHOi pabore,
Omnpoc Ha 3aHsATHSIX, BBI-
CTyIieHue (JI0KJIaa) Ha 3a-
usatuu, Tect, Pedpepar
IIK-12 + + + + Kontpomnsnas pabdora,
KoHcnekT caMonoAroToBKw,
CobecenoBanune, OTUeT mo
naboparopHoii paboTe,
Ompoc Ha 3aHATHAX, BbI-
CTyIUIeHHE (I0KJIa/a) Ha 3a-
usitan, Tect, Pedepar
6. IuTepakTUBHBIE MeTOABI 1 (POPMBI OPraHU3ANMNYN 00yUEHUS
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

A Y =
= g
3 = 5
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
o S g
S g =
> &3
= =
= o
8 cemectp
3 Pe3ucropsl HccenenoBanne XxapakTepUCTUK PE3UCTOPOB ITOCTOSH- 4 [IK-10,
HOTO CONMPOTUBIICHUS [IK-12
Hroro
4 JIusnexkTpudeckue UccnenoBanne TemMnepaTypHO 3aBUCUIMOCTH 3JIEK- 4 [IK-10,
MaTepUaJIbl TPONPOBOAHOCTH TBEPJOTO AUIICKTPUKA IK-12
HccenenoBanve BIMSAHNSA BIard Ha IOBEPXHOCTHOE U 4
00BbEMHOE CONPOTHUBIICHUS JUIIEKTPUKOB
HccenenoBanne CETHETOAIEKTPUKOB 4
Hroro 12
5 Konpaencatopsl HccnenoBanne XxapakKTEpUCTUK TOCTOSTHHBIX KOHJICH- 4 [K-10,
CaTOpOB IIPH pa3HOU TeMIlepaType [IK-12
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Htoro

7 Karymku
UHYKTUBHOCTH

I/ICCJIGI[OBaHI/Ie BJIMSAHUSA KOHCTPYKTHBHBIX U TCXHOJIO-
THYCCKHX (baKTOpOB Ha ImapaMCETpPbl BBICOKOYACTOT-
HBIX KaTyllI€K UHAYKTUBHOCTHU

Hroro

TIK-10,
MK-12

Hroro 3a cemectp

24

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHApOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HanMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

HaszBanus pasznenos

HanmMeHnoBaHue npakTUUECKUX 3aHATUN (CEMHUHAPOB)

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIIUN

8 cemecTp

2 IIpoBOIHUKOBBIE
MaTepHalibl U
METaJNINYECKHE CIIaBBI

DJEKTpUYECKHUE CBOMCTBA TPOBOAHUKOBBIX MaTepHa-
JI0B. 3aBUCUMOCTb YJEJIbHOTO COIIPOTUBIIEHUS OT TEM-
neparypsl. [IpaBuino Marruccena. TemneparypHbIi
KO3()PHUIMECHT COMPOTUBIICHUS YICITHHOTO COITPOTUB-
neHus. BiysHue 4acTOThI HANIPSHKEHUS HA CONTPOTUB-
JIEHUE MPOBOAHUKOB. DJIEKTPUUYECKUE CBOWCTBA CILIA-
BOB. TeMmiepaTypHbIif KO3()(HUIIMEHT YACIBHOTO CO-
MpoTUBJIEHUS cIu1aBoB. 3akoH Hopareitma. Biusinue
4acTOTHI TOKA Ha COIIPOTUBIIEHHE MeTaiIoB. Compo-
THUBJICHHE TOHKHUX METAJUIMYECKUX IUICHOK.

(o)

Htoro

I1K-10,
[K-12

3 Pe3uctopsl

Pemenue 3a1a4 0 3aBUCMIMOCTH COTIPOTUBIICHUSI pE3U-
CTOPOB OT MaTcpurajid, KOHCTPYKIIUHA U BHCUIHUX
YCJIOBHUI.

Hroro

IIK-10,
[K-12

4 JTusneKkTpuueckue
MaTepuaibl

[Monspuzanus. [lonspuzoBaHHOCTH. JIM3neKTpUUYeCcKas
MIPOHUIIAEMOCTb. TeMrnepaTypHbIii KOOPPUIUEHT Tu-
NEKTPUYECKON IPOHULIAEMOCTHU. DJNEKTPONPOBOLI-
HOCTb AUJIEKTPUKOB. 3aBUCUMOCTB JIEKTPOIPOBO/-
HOCTHU JAUIEKTPUKOB OT TeMIeparypsl. Jusnexrpuye-
ckue notepu. TaHreHc yria JuiaIeKTpUUeCKUX Mo-
TEPb. 3aBUCUMOCTb TAHT'€HCA yIIIa AUAIEKTPUUECKUX
MOTEPh IUAIEKTPUKOB OT TEMIIEPATYPHI.

Htoro

I1K-10,
[K-12

5 KonnencaTtopsl

Pemienue 3a1a4 0 BIUSHUM Ha OCHOBHBIE XapaKTepH-
CTHKHU KOHJIEHCATOPOB U UX IapaMeTpbl PEKUMOB pa-
OOTBI ¥ BHEIIHUXYCIIOBHH.

Hroro

IIK-10,
[K-12

6 MarauTHbIe MaTepualibl

HanpsxkeHHOCTD M MHAYKIMS MarHUTHOTo nosst. Ha-
MarHM4eHHOCTb. OTHOCUTENbHAS MarHUTHAs POHU-
naemocThb. /lua- 1 mapaMmarueTuku, peppo- u peppu-
Mar"etuku. [Ipouieccsl npu HamMmarHu4MBaHuU heppo-

I1K-10,
[K-12
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Marac€THKOB. XapaKTepI/ICTI/IKI/I " mapaMeTpbl MaruuT-

HBIX MaTepHayioB.

Htoro

Hroro 3a cemectp

16

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g =
a B
= S
8 cemecTp
1 Knaccudukarus u IIpopaboTka JIEeKIIUOHHOTO 2 |IIK-10, KoHcnekt camonoaroros-
OCHOBHBIE€ CBONCTBA Marepuaia [IK-12 ku, Tect
IEKTPOTEXHUUECKHUX Hroro 2
MaTepuasioB
2 TIpoBOJHHUKOBBIE IToaroroBka K npaxkTu4e- 2 |IIK-10, Koncnexr camonoaroros-
MaTepUalbl U CKHM 3aHSTUSAM, CEMHHA- [IK-12 ku, KoHTponpHas pabora,
METaJNINYECKUE CIUIaBbl | paM Tect
[TpopaboTka JIEKITMOHHOTO 2
Matepuana
Hroro
3 Pe3ucrtopsl [ToaroroBka k mpakThye- TIK-10, KontponrHas pabdora,
CKHUM 3aHSATHSAM, CEMHUHA- IIK-12 Ompoc Ha 3ansTUAX, OT-
pam YeT 1o JabopaTopHOi pa-
T BaHU
[TpopaboTka JIEKITMOHHOTO 2 go e, Cobeceno ©
T
Marepuaa ec
OdopmieHre OTYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro
4 JlnpnexkTpuueckue IToaroroBka K mpaxkTuye- I1K-10, KoHcnekt camonoaroros-
MaTepUalbl CKWM 3aHSITHSIM, CEMHUHA- [IK-12 ku, KonTponpHas pabora,
pam Omnpoc Ha 3anaTHAX, OT-
YeT 1 TOPHOM pa-
[IpopaboTka TeKIHOHHOTO 2 6e OCHE?Opa OPHOH pa
T BaHU
MaTepuana 01¢, LObeCeno ©
Tect
OdopmieHne 0T4ETOB IO 6
nabopaTopHBIM paboTam
Hroro 10
5 KonnencaTtopsl [ToaroroBka k mpakThye- 2 TIK-10, KoHcnexT caMonoaroros-
CKHUM 3aHSATHSAM, CEMHUHA- IIK-12 ku, KoHTponpHas padora,
pam Ompoc Ha 3ansaTusax, OT-
YeT 110 JIabopaTOpHOU pa-
[TpopaboTka JIEKITMOHHOTO 2 eT o 1abopaTopHoH p

Martepualia

oote, CobecenoBanue,
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OdopmiteHre 0TIETOB TIO 4 Tect
JabopaTOpHBIM paboTam
Hroro

6 MarnutHbeie Matepuaisl | [loaroroBka K nmpakTuye- 2 [IK-10, Brictymienne (moxmnam) Ha
CKHUM 3aHSATHSAM, CEMHUHA- IIK-12 3aHgaTun, KoHCIIeKT camo-
pam noArotoBku, Onpoc Ha 3a-
Hanucanue pedeparos HATHAX, TecT
[IpopaboTka IeKIIHOHHOTO
Marepuaia
Hroro

7 Karymikn [ToaroroBka Kk mpakTu4e- 2 |IIK-10, Koncnexkr camonoaroros-

WHIYKTUBHOCTH CKHUM 3aHSATHSAM, CEMHUHA- IIK-12 ku, Onpoc Ha 3aHATHUSIX,
pam Otyet mo taboparopHOU
[IpopaboTka TeKIHOHHOTO 2 ?}360%’ Cobecenozanme,

T

Marepuaia ec
OdopmieHre 0TYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro 6

Hroro 3a cemectp 44

Hroro 44

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTeMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JEATEIIbHOCTH mexnay 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
8 cemecTp
Brictynenue (noknan) Ha 2 4 4 10
3aHATHN
KoncnexT camomoaroros- 2 2 2 6
KU
KonTponbhas pabota 4 8 20
Onpoc Ha 3aHATHSAX 2 2 6
Ot4er o maboparopHOi 20
pabote
Pedepar 12
CobecenoBanue 6
Tect 20
Wroro makcumymM 3a nepu- 20 40 40 100
on
10
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Hapacraromum utorom 20 60 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Pammomarepuansl 1 paguoKoMIIOHEHTHI: Y4yeOHoe nmocooue / Commarona JI. FO., Ky3eonnix H.
. - 2012. 177 c. [DnexrpoHHsbIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/2733 (mara
obpamenus: 28.06.2018).

2. Marepuansl ¥ JIEMEHTBI JICKTPOHHOW TEXHUKUA. AKTHBHBIE TUAICKTPUKH, MATHUTHBIC MaTe-
pHUabl, 3JIEMEHTHI MICKTPOHHON TeXHUKHU [DnekTpoHHbIN pecypce] : yueOnuk / B. C. Copokwun, b. JI. An-
tunos, H. I1. Jlazapesa ; peu.: YO. E. Kanunun, C. A. HemoB. - 2-e u3na., ucip. - DJIEKTPOH. TEKCTOBbIE
naH. - CIIO. : Jlans, 2016. - on-line : ui., puc., Tadim. - (YueOHuku a1 By3oB. CrienuaabHas JTUTEpaTypa).
- bubmuorp.: c. 372-374. - ISBN 978-5-8114-2002-5 : b. u. [DnekrpoHHslif pecypc] - Pexxum noctymna:
https://e.lanbook.com/reader/book/71735/#1 (nata oopamenus: 28.06.2018).

3. Copoxkun B. C. Marepuainsl U 31€MEHThI IEKTPOHHON TeXHUKH. [IpoBOIHMKH, OITYIPOBOI-
HUKU, TUIJIEKTPUKHU : [y4eOHUK AJi CTYIEHTOB BY30B IO HAlpaBlICHUSM "DJIEKTPOHUKA U HAaHODJIEKTPO-
Huka" u "KoHcrpyupoBanue u texnosnorus 31ekrponusix cpeacts"]. [T. 1]/ B. C. Copokun, b. JI. Aatu-
noB, H. II. JIazapeBa. - U3n. 2-e, ucnp. - Cankr-IlerepOypr [u ap.] : Jlans, 2015. 448 c. [DneKTpOHHBIHI
pecypc] - Pexum pocryma: https://e.lanbook.com/book/67462#book name (mara oOpaiieHus:
28.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. butnep, JI. P. Marepuaiibl u 351eMEHThI JIEKTPOHHON TEXHUKH : Y4yeOHoe mocodue i CTy-
neHToB creranbHoctu 210106, 210104, u nanpasnenust 210100 / JI. P. butaep ; ®enepanbHoe areHT-
CTBO 10 00pa3oBaHuio, TOMCKHN TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHUS M PaIAOIICKTPO-
Hukd. - Tomck : TYCVYP, 2007. - 214 c. : un., Tabn. - bubmuorp.: c. 213-214. - (manuuue B OubIMOTEKE
TYCVYP - 46 5k3.)
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2. Hedenues, Eprennii BanepreBuu. Paguomarepuansl 1 painoOKOMIIOHEHTHI : ydeOHOe rocodue
/ E. B. Hedenuer ; MunucrepctBo obpazoBanust Poccuiickoit ®eneparuu, TOMCKUN rocyaapCTBEHHBIN
YHHMBEPCHUTET CHCTEM YIIPaBJICHU U paarodneKTpoHukH. - Tomck : TMIJIO, 2000. - 289 c. : ui., Tabm. -
bubmmorp.: c. 289. (Hanmmuune B 6udimotexke TYCVYP - 28 7k3.)

3. Awntunos, bopuc JIbBoBu4. Marepuaibl 3JeKTPOHHOM TEXHUKHU: 3aJaud U BOMPOCH : Y4el-
Hoe mocobwue mis By3oB / b. JI. Antumnos, B. C. Copokun, B. A. Tepexos. - 3-e uzn., crepeorur. - CIIO. :
Jlans, 2003. - 206[2] c. : u., Tabn. - (YueOHuku 1ist By3oB. CrienuanbHas tureparypa). - bubmumorp.: c.
207. - ISBN 5-8114-0410-7 (nanunuue B 6ubnmoreke TYCVYP - 101 7k3.)

4. TpyOunsH, Anekcanap MuxaiinoBuy. DnekTpopaaromarepuainsl: J{usnekTpuku @ YuyeOHoe
nocobwue (17151 aBTOMaTU3UPOBAaHHOM TexHonoruu ooyuenusi) / A. M. Tpyounpin ; ToMckasi TocyIapCTBeH -
Hasl aKaJeMHs CUCTEM YIpPaBJICHUS M PaJnO3JIEKTPOHUKHU. - Tomck : [0. u.], 1995. - 76 c. : puc. - bu6-
quorp.: c. 76. - ISBN 5-86889-021-3 (nanuune B 6nbmmoreke TYCVYP - 22 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHuYeCKH e M0CO0Uus

1. Pamuomarepuansl ¥ paJiOKOMIIOHEHThI: METOAMYECKHE YKA3aHUs U 3aJaHMsl ISl IIPOBEICHUS
npakTuyeckux 3aHaTui no gucturiuHe / Commarosa JI. FO. - 2012. 29 c. [DnekTpoHHsbIi pecypc] - Pe-
KuM poctyna: https://edu.tusur.ru/publications/1327 (nata oopamenus: 28.06.2018).

2. Marepuanbl U KOMIIOHEHTHI JIEKTPOHHBIX CPeACTB: MeToauuecKkue yka3aHusl U 3a/laHus JJs
NPOBEICHHS ayUTOPHBIX 3aHATUN U CaMOCTOATENbHON paboTsl cryaenToB / Conmartosa JI. FO. - 2013. 16
c. [DnexTponnsiii pecype] - Pexxum nmoctyma: https://edu.tusur.ru/publications/2927 (mara oOpamieHus:
28.06.2018).

3. Panuomarepuanbl U paJMOKOMIIOHEHTHI: MeToquuecKe yKa3aHHs MO0 CaMOCTOSITEIbHON pa-
6ote crygentoB / CommatoBa JI. FO. - 2012. 7 c. [Dnekrponsbeii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1489 (nara obpamenus: 28.06.2018).

4. MHccnenoBanue pe3UCTOPOB MOCTOSHHOTO CONPOTHBIICHUS: MeTOAMYECKUE YKa3aHUs K BbI-
MOJIHEHUIO JTabopaTopHoit padothl / Ky3eousix H. U. - 2012. 24 c¢. [DnexTpoHHbIH pecypc] - Pexum mo-
cryna: https://edu.tusur.ru/publications/1245 (mata oopamenus: 28.06.2018).

5. MHccnenoBanue KOHAEHCATOPOB MOCTOSIHHOM €MKOCTH: MeToAuyecKue yKa3aHus K BBINOJIHE-
HUI0 nabopatopuoit padotel / Ky3ebusix H. U. - 2012. 25 c. [DnektpoHHbIi pecype] - Pexxum nocryna:
https://edu.tusur.ru/publications/1246 (nara oopamenus: 28.06.2018).

6. HccrnenoBaHue BBICOKOYACTOTHBIX KaTyIIEK HHIYKTHMBHOCTH: MeTonuueckue yKa3aHus IO
BBITIOJIHEHUIO J1abopartopHor padothl / Ky3eonsix H. U. - 2011. 28 c¢. [DnexkrpoHHbIi pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/341 (nata oopamenus: 28.06.2018).

7. HWccnenoBaHue CerHeTOAIEKTPUKOB: PykoBoaCTBO k jabopaTropHOW paboTe Al CTYICHTOB
cnenuanbHocTH 211000 KoHcTpynpoBanue u TeXHOJIOTHS JeKTpOHHBIX cpeactB / Kysebusix H. U. -
2015. 16 c. [DnexkrpoHHbIi pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/4945 (mara o6-
pamenusi: 28.06.2018).

8. MHccnenoBaHue BIMSHUSA BJIAard HAa MOBEPXHOCTHOE U OOBEMHOE COMPOTUBIICHUS JAUIIEKTPH-
KOB: PykoBoncTBO 1o naboparopnoii padore / CnaBaukoBa M. M. - 2012. 15 c. [DnekTpoHHbIi pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/1312 (nara oopamenus: 28.06.2018).

9. HccnenoBanue TemrepaTypHOH 3aBHUCHMOCTH SIIEKTPUYECKON MPOBOAMMOCTH TBEPIBIX JH-
AJIEKTPHUKOB: MeToanuecKkne ykazaHus K radboparopHoit pabore / CmaBaukoBa M. M. - 2012. 13 c. [Dnek-

TPOHHBIN pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/1314 (mata oOparmieHus:
28.06.2018).
12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
AIAlITUPOBAHHBIX K OIrPaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/I.

JL1s1 11 ¢ HAapyIIeHUsIMH 3PeHus:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JL1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. OO6pa3oBarenbHbBIN OPTAT YHUBEPCUTETA

2. bubnuoreka yHHBEpcUTETA

3. JIONOJHHUTENIBHO K MPO(eCCHOHAIBHBIM 0a3aM JaHHBIX PEKOMEHIYETCs MCII0Ib30BaTh UH(OP-
MallMOHHbIE, CPAaBOYHbIC U HOPMATHBHBIE 0a3bl JaHHbIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
olecrieueHmne

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbro. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCHUIUINHBI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnevyeHue JAJisi NPAKTHYECKUX 3aHATHl

VYueOHast aymuTopus

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUS JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TTOMEIICHNE sl TIPOBE/Ie-
HUS TEKYIIEr0 KOHTPOJIA U MPOMEKYTOUHOM aTTeCTalluu

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuia, 1. 47, 303 ay.

Onucanue UMeroIerocs 000py10BaHUs:

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopus "PaanomatepualioB 1 paJiOKOMIOHEHTOB"
yueOHas ayMTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTopHOTO TUIIA
634050, Tomckas o6macts, T. Tomck, JlennHa npocrnekT, a. 40, 427 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- ABTOHOMHBI} anmapaT ICUX03IMOLNOHAIIBHON KOPPEKLINH;
- bnox nuranms BHB-31;
- Ucrounuk nmurtanus b5-49;
- BoetmeTp B7-20;
- Boastmerp B7-23;
- BoetmeTp B7-26;
- Boastmerp B7-38;
- I'eneparop 1'3-104;
- I'eneparop 1'3-112;
- 'mraommerp KEW 3123;
- U3meputens E4-10 (2 mwt.);
- Usmeputens E4-11 (2 mt.);
- Usmepurens E8-4;
- N3mepurens E9-4;
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- Meraommetp mudponoit E6-22;

- Mynstumetp APPA 207;

- HoyrOyx Asus K40 IN;

- Ocmwmorpad RIGOL DS 1042 C;

- Ocnorpad C1-72;

- lludposoit myneTmeTp APPA 103;

- Ocuumnorpag C1-75;

- Ocmwmorpad C1-76;

- [Ipuntep HP-LASER;

- [I9BM "CELERON 366";

- [I5BM "OIITUM";

- Craumonapssiii uamepuresib RLC AM -3004;

- Tepaommetp E6-13A;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii ocrmmnorpad GDS-806S;

- JIaboparopubie cTeHabl: "OYHKIIMOHAIBHBIC y3JIbI MUKPOBOJIHOBOM TexHUKH", "MccinenoBanue
KOHJICHCATOPOB MOCTOSIHHOW eMKkocTH", "MccnenoBanue pe3ucTopoB NOCTOSTHHOTO conporuBienus”, "Mc-
cinenoBanne BY karymek naayktuBHOCTH", "MccnenoBanre BAMSHUS BJIard Ha MOBEPXHOCTHOE M O0BEM -
HOE COIPOTHBIICHHS U3JIeKTpuKoB", "MccnenoBanne GUiIbTPyOMUX XapaKTEPUCTUK KOHEHCATOPOB"

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4ueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 aJIpecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, T. Tomck, Bepimanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecreunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYE€HHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JIUIIAaMHU C OI‘paHI/I‘-IeHHI:IMI/I BO3MOXHOCTSIMHAU BI[OpOBLSI U UHBaAJIUMIaMH
OCYIIECTBIIIETCS C HCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIIeIMATIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHAX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUUECKUX CPEACTB MpUeMa/epeaa-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

1. YBenuyeHne CONpOTUBIIEHHUS! YUCTHIX METAIIJIOB C POCTOM TEMIIEPATYPhI 00YCIOBIIEHO. .

* YBEJIMYEHUEM KOHIICHTPALIMH 3JIEKTPOHOB

* YMEHBIIIEHUEM KOHIIEHTPAIIUH JJIEKTPOHOB

* YMEHBIIIEHUEM JJTMHBI CBOOOTHOTO MPoOera IMEeKTPOHOB

* paccestHuEM JIEKTPOHOB Ha CTAaTHUECKUX JedeKrTax

2. peticdoBasi MOABMKHOCTH DIIEKTPOHOB — ATO

* YCKOPEHHE, C KOTOPBIM JIBIKETCS JICKTPOH B DJICKTPUIECKOM I10JIE

* IpeiidoBast CKOPOCTH IIEKTPOHOB B IM0JIE €AUHUIHON HATIPSHKEHHOCTH

* cpenHsis apeiidoBasi CKOPOCTh ATEKTPOHOB

* MaKcUMaJbHas ApeiidoBast CKOPOCTh, MPUOOPETaeMasi IEKTPOHOM K KOHITY CBOOOJHOTO mpobera

3. OcTaTo4HOE yIeIbHOE COMMPOTUBJIEHNE METaIa — 3TO

* COIPOTUBIIEHHUE, KOTOPOE OCTAETCS B METAIIE TP €TI0 MEPEXO0E B CBEPXIIPOBOISAIIEE COCTOSHUE

* CONPOTHBIIEHUE, O0YCIOBICHHOE paccessHueM HOCHUTENeH 3apsia Ha pOHOHAX

* CONPOTHBIICHUE, O0YCIOBICHHOE pacCessHHeM HOCHUTENEH 3aps/ia Ha CTaTHIeCKUX JedeKTax

* CONPOTHBIIEHUE, O0YCIIOBICHHOE Pa30rpeBOM METajula MPH MPOIYCKaHUU Yepe3 Hero ToKa

4. OctaToyHOE COMPOTHUBIEHUE, O0YCIOBICHHOE PACCESTHUEM JJIEKTPOHOB HA CTATHYECKHUX Je(eK-
Tax

* YBEJIMYUBAETCSA C POCTOM TEMIEPaTypbl

* CTpEMUTCS K HYIIO NPpU TeMiieparype, omuskoii k 0 K

* HE 3aBUCHUT OT TEMIIEPATYPhI

* YMEHBIIIAETCS C POCTOM TEMIIEPATypPhl

5. ConpoTHUBIIEHHE YUCTHIX METAIIJIOB C POCTOM TEMIIEPATYPHI

* YMEHBIIIAETCS U3-3a YBEIMUCHUS KOHIIEHTPAIIMH CBOOOTHBIX HOCUTENICH

* YBEIMUMBACTCS M3-32 YMEHBIICHHS KOHIICHTPAIIMU CBOOOTHBIX HOCUTEIEH

* YBEJTMYMBACTCS BCIICJCTBUE PACCESTHUS HOCUTENEH 3apsiaa Ha (OHOHAX

* YBETMUMBACTCS BCIEJCTBUE PACCESHUS HOCUTENEH 3aps/ia Ha CTaTHIeCKUX JedeKTax

6. 3akoH Hopareiima onuceiBaet

* U3MEHEHHUE YJIEIbHOTO CONTPOTUBRIIEHUS NHTEPMETAINIMUECKUX COSTUHEHUN

* I3MEHEHHUE YISTHHOTO COMMPOTUBIICHUS METaJlJIa TIPU HAJIMYUHU B HEM TIPUMECEH

* UI3MEHEHHE OCTaTOYHOTO COMPOTUBIIEHHUS B CIIABAX, UMEIOLUX CTPYKTYPY TBEPJIOTO pacTBOpa

* U3MEHEHHE OCTATOYHOTO COTPOTUBIICHUS, KOTOPOE HAOIIOAAETCs IpH TeMIeparype, 0imm3koi k 0

7. ILIOTHOCTH TOKa B TPOBOJIHUKE HA BHICOKUX YaCTOTAX

* PaBHOMEPHO paclipe/iesieHa M0 BCEMY CEUEHUIO MPOBOHHUKA

* paBHA HYJIIO B TIOBEPXHOCTHOM CJIO€ TTPOBOJTHUKA

* MaKCHMaJbHa Ha MMOBEPXHOCTH U YOBIBAET MO MEpe MPOHUKHOBEHUS BIITyOb MPOBOTHUKA
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8. CompoTtuBieHe MPOBOA NP MPOXOKIESHUH 110 HEMY MTEPEMEHHOTO TOKA BBICOKON 4aCTOThI

* OOJIBIIIE CONPOTHBIICHUS TOCTOSHHOMY TOKY M3-3a pa3orpeBa MeTasuia

* MEHBIIIE COMTPOTUBIICHUS MOCTOSHHOMY TOKY M3-3a pacCesHUS 3JIEKTPOHOB Ha Jie(heKTax

* PaBHO CONPOTHUBJIEHUIO MMOCTOSTHHOMY TOKY

* 0OJIbIlIE COMPOTHUBIICHUS MOCTOSHHOMY TOKY M3-3a yMEHbILIEHUS 3()()EeKTHUBHOTO cedeHus Impo-
BOJIHHMKA

9. I'myOuHa NpOHUKHOBEHHMSI TIOJISI B MPOBOJHUK HA BHICOKMX YaCTOTaX paBHa PACCTOSIHUIO, HA KO-
TOpOM

* IJIOTHOCTH TOKA OCTAETCs MOCTOSTHHOM

* IUIOTHOCTh TOKA YMEHBIIAETCS B € pa3 M0 OTHOIICHHUIO K CBOEMY 3HAYEHUIO Ha MOBEPXHOCTH

* IJIOTHOCTH TOKAa BO3PACTAET B € pa3 M0 OTHOLICHHUIO K CBOEMY 3HAUEHUIO HA TTOBEPXHOCTHU

* INIOTHOCTh TOKA YMEHBIIAETCS 0 HYJIS

10. I'myObuHa MpOHUKHOBEHMSI TIOJIS1 B TPOBOJHUK HA BHICOKHX YacTOTaxX

* YBEJIMYUBAETCSA C POCTOM YaCTOThI MOJISI

* YMEHBILIAETCS C POCTOM YAEIHHOTO COMPOTUBIICHHSI POBOAHUKA

* YBEJIMYUBACTCSA C POCTOM HANPSHKEHHOCTH TOJISI

* YMEHbILIAETCS C POCTOM YaCTOTHI MOJIS

11. YienbHOE CONPOTUBIEHNUE TOHKUX METAIUTMYECKUX MJICHOK

* pPaBHO CONPOTHUBIICHUIO 0OBEMHBIX 00Pa3IIoB

* OOJIBITIE CONPOTHUBIICHUSI 0OBEMHBIX 00PA3IIOB U HE 3aBUCHUT OT TOJIIIMHBI TNICHKH

* MEHbIIIE COITPOTUBIICHUS 0OBEMHBIX 00PA3I0B U YBETMYUBAETCS C POCTOM TOJIIUHBI MJIEHKU

* OOJIBIIIE CONMPOTHBIICHUSI 00BEMHBIX 00PA3IIOB U YMEHBIIIAETCS C POCTOM TOJIIUHBI IJICHKH

12. B pe3ynbTaTe Moaspu3aiiy B TUAICKTPUKE HAOTIOIaeTCs

* JJIEKTPUYECKUI TOK

* yBEJIMUEHUE KOHIEHTPALIUU CBS3aHHBIX 3aps/i0B

* MOSBJICHUE HECKOMIIEHCUPOBAHHOTO CBSI3aHHOT'O 3apsijia Ha TOBEPXHOCTHU AUDIIEKTPUKA

* YBEJIMUEHUE DJIEKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEJIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

13. CnenctBueM nporuecca noisipu3aiiu B TUAJIEKTPUKE SBIIAECTCS

* JJICKTPUYECKUI TOK

* oca0JeHne AIEKTPUIECKOro MOl BHYTPH JUAIEKTPUKA

* YBEJIMYEHUE KOHIICHTPALIMH CBSI3aHHBIX 3aPsI0B

* YBEJIMUEHUE JICKTPUUECKOTO MOJISl BHYTPU AUIICKTPUKA

* YBEJIMUCHUE KOHIIEHTPAIIUU CBOOOIHBIX 3apsI0B

14. ITonsipu30BaHHOCTH paBHA

* 3JICKTPUYECKOMY MOMEHTY BCETO 00beMa JAMIICKTPUKA,

* IOBEPXHOCTHOM IUIOTHOCTH CBSI3aHHBIX 3aps/I0B,

* CyMMapHOMY OOBEMHOMY 3apsiay AMAJICKTPUKA,

* 3JIEKTPUYECKOMY MOMEHTY BCET0 00beMa AUIIEKTPUKa

15. C poctoMm TemriepaTypbl AUDIEKTPUUYECKAs] MPOHUIIAEMOCTh B JTUANICKTPUKAX C DIEKTPOHHO-
YIPYrou noyisipu3anneit

* YBEJIMYUBACTCA U3-32 YBEIMUYCHUSI KOHLIEHTPALlMU aTOMOB

* c1abo yMEHbIIAeTCs U3-3a2 YMEHBIICHHS KOHIIEHTPAI[H aTOMOB

* HE U3MEHSETCS

* YMEHbILIAETCS U3-32 YMEHBIIEHUS MOISIPU3YEeMOCTH

16. Tok CKBO3HOI 3IEKTPONIPOBOJHOCTH 00YCIOBIECH

* TOKOM CMEILIEHUS TIPYU HOHHO-PETaKCAIIHOHHOM MONIIPU3aLuU

* IepeMeIIeHneM CBOOOTIHBIX 3apsIOB B AUAICKTPUKE

* TOKOM CMEILEHUS TPU JUMOIbHO-YIIPYTOi NOJSpU3aiu

* TOKOM CMEIIICHHUS], CBSI3aHHBIM C MTHOBEHHBIMHU (RJIEKTPOHHON M MOHHOMW) BUJIAMU MOJIIPU3ALIIT

17. Tox abcopO1u 00yCIOBICH

* TOKOM CMEILIEHHUS], CBSI3aHHBIMU C 3JIEKTPOHHO- U MOHHO-YIIPYTON MOJIIpU3aIiu

* IepeMelleHneM CBOOOIHBIX HOHOB B IUAJIEKTPUKE
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* TOKOM CMEILIEHHUS], CBSI3aHHBIMU C 3aMEJIJICHHBIMH BUAAMU MOJISPU3ALINU

* 3JIEKTPOHHBIM TOKOM B JUDJIEKTPUKE

18. ILmoTHOCTH TOKa B Ta3ax B 001aCTH CPEeTHUX MOJEH

* IMHEITHO YBEIMYUBAETCS C POCTOM HANPSKEHHOCTH TOJIS

* 3aBUCUT OT HANPSX)KEHHOCTH TOJISA 110 KBAIPaTUYHOMY 3aKOHY

* YBEJIMUMBACTCS U3-3a YBEINYECHHS KOHIICHTPAIIUN HOHOB B ra3

* JIOCTUTAET HACBILICHHUS, BEIMYMHA KOTOPOTO OMPEEIISIETCS MOIIHOCThIO BHEIITHETO HOHU3aTOpa

19. B HenmomsipHOM AMRJIEKTPUKE ¢ YIPYTUMHU BUIAMU TOJIIPU3AIIMN HAOIIOIAr0TCS

* IOTEPH Ha YIPYTYIO MOJIIPU3ALIIO

* IOTEpPU MPOBOJIUMOCTH

* IOTEpPHU NPOBOJAUMOCTH U MOTEPU HA YIPYTYIO MOISIPU3ALIUIO

* IOTEPU MPOBOJUMOCTH U MUTPALIUOHHBIE TTOTEPU

20. moTephb B IUDIIEKTPHUKE, B KOTOPOM HAOIIOJAOTCS TOJIBKO MOTEPU MPOBOTUMOCTH,

* U3MEHSIETCS 0OpAaTHO MPONOPIUOHATILHO YacTOTe

* SKCMIOHEHIIMAJIBHO PaCTET C POCTOM YaCTOThI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBILIAETCA 10 JIMHEHHOMY 3aKOHY C POCTOM YacCTOThI

21. HenmuHelHBIN y4acTOK Ha KPUBOH MOJSPU3ALUHA CETHETOIEKTPUKOB OOYCIIOBJIEH ...

* IPOLIECCAMHU PEIaKCAMOHHOM MOIsSpU3alun

* HEOOpaTUMBIM CMEILIEHUEM TPaHUI] TOMEHOB

* IPOLECCAMH YIIPYTOW MOJISIpU3aIUU

* IEPECTPOMKON KPUCTAJUIMYECKON CTPYKTYPhI IIPH YBETUYECHUH HANIPSIKEHUS

22. Ilpu oOpaTHOM Mbe303IeKTpudecKkoM dPdekTe nedopmanus JUIIEKTPUKA. ..

* 3aBUCHUT OT HAIPSDKEHHOCTH T0JIA [0 KBAJAPATUYHOMY 3aKOHY

* HE 3aBUCHUT OT HANpaBJICHUS HAMPSKEHHOCTH 3JIEKTPUUYECKOTO MO

* IMHEITHO 3aBUCUT OT HANPSHXKEHHOCTH AJIEKTPUUECKOTO OIS

* JINHEWHO 3aBUCUT OT MPHJIOKEHHOTO MEXaHHUUECKOTO HANPSHKEHUS

23. Marepuaniamu 1151 IPOBOJIOYHBIX PE3UCTOPOB CITYKaT:

* Melb

* BoJb(hpam

* HUIXpOM

*IFOMUHUU.

24. TemneparypHbiii KO3()PHUIIMEHT COMPOTUBICHHSI POBOJIOYHOTO PE3UCTOPA

* OosbIie, HyJs

* MEHbIIIE HYJIA

* paBeH HYIIO

* 3HAKOIIEPEMECHHBIN

25. B ueM 6e3yciIoBHOE TTPEUMYIIECTBO PeppuTOB Niepe heppoMarHeTukaMu ?

* HU3KHE KOIPIIUTUBHBIE CUIIbL;

* BBICOKHE UHIYKIIUU HACBHIIICHHUS;

* HU3KHE MOTEPH Ha BUXPEBBIEC TOKU

* HU3KHUE TIOTEPU Ha TUCTEPE3UC;

* HaYaJbHBINA yY4aCTOK KPUBOW HAMAarHWYMBaHUS OoJiee TINHEESH.

26. Kakas BenuuuHa OMNpeEAeNseT JeJeHHe MarHUTHBIX MaTepuajoB Ha MarHUTOMSATKHE W Mar-
HUTOTBEp.IbIE ?

* UHIYKIUS HACBIIIICHUS

* OCTATOYHAsI UHIYKLHUS

* KOOPLUTUBHAS CUIIa

* IPOM3BEICHUE UHIYKIIMHM HACHIIIEHUS HA KO3PLUUTUBHYIO CUITY

* OTHOUICHHE WHIYKIIMH HACBIIEHUS K KOIPIUTUBHON CHIIE

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Benuunzbl, XapakTepu3yroIue MarHUTHOE I10JI€ U MarHUTHBIE CBOIICTBA MaTEpUAJIOB.
Bunpl maruetukoB. MarHuToMsirkue MaTepuaibl - peppoOMarHeTUKH: JIEKTPOTEXHUYECKasl CTallb,
NIEPMAJUION U IPYTHE CIUIABBI.
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Brusinue pa3nuyHbIX TUMIOB 00pabOTKH (ITPOKAT, TEKCTYpPhI U Jp.) HA MarHUTHBIE CBOWCTBA M HX
CTaOUIIBHOCTb.

MarauToauANIEKTPUKH.

®epputbl. CTPYKTYpHO-XUMUYECKHH cocTaB. OCOOEHHOCTH CBOMCTB.

MarsuTtorBepble MaTeprabl. XapaKTEPUCTUKU U NTapaMETPBI.

MarauTHbIe MaTepuaIbl ¢ 0COOBIMU CBONCTBAMU.

MarnuTHbIe 3KpaHbl. MarHUTOCTPUKIIMOHHBIE MAaTEPUAIIBI.

MarnutHble MaTepuasbl sl 3alIOMUHAIOIIUX YCTPOMCTB. MaruutHseie 1ieHku. Lunuaapudeckue
MarHUTHBIEC IOMEHBI.

[IpumMeHeHrne MarHUTHBIX MaTEPUAIIOB B AJIEKTPOHHBIX CPEACTBAX.

14.1.3. Temn! pedepaToB
MexaHnueckue CBOMCTBA AMEKTPOTEXHUUECKUX MaTepUasoB.
PannanmonHbie CBOMCTBA AJIEKTPOTEXHUYECKUX MATEPUAIIOB.
MexMoneKynsipHbIe BUbI CBSI3U.
[IpumeneHre MPOBOTHUKOBBIX MAaTEPUATIOB B POOOTOTEXHHKE.
MexaHnyecKkHe CBOMCTBA METAIUIMYECKHX CIIJIaBOB.
NuTepmeTamnnyeckue COeAMHEHHUS.
KoMmno3uimonHsie mopouIKOBbI€ MJIaCTMACCHI.
CroucThle IIACTUKH.
Heoprannueckue creka.
[IprMeHeHrEe CETHETORIEKTPHUKOB.
[IpumeHeHue Mbe303JEKTPUKOB.
[IpumeneHre KUIKUX KPUCTAIIIOB.
[IpumMeHeHre MarHUTOMSTKMX MaTe€pHaioB.
[IpumeHneHre MarHUTOTBEP/IBIX MAaTEPHUAIIOB.
MarnuTHble MaTepuaibl ClIEUAIBHOIO HA3HAUEHUSI.

14.1.4. Bonpocsl Ha co0eceoBaHme
AKTUBHBIE TUAJIEKTPUKU: CETHETORIEKTPUKHU. BapukoHabI.
AKTUBHBIE TUAJICKTPUKHU: MTbE30IEKTPUKH. [1be30pe30HaATOPHI U THe30TPaHCHOPMATOPEI.
AKTUBHBIE TUAJIEKTPUKHU: FIEKTPETHI.
AKTHUBHBIC JUAJICKTPUKU: KUJKHE KPUCTAIUIBL. TUIBI KUAKUX KpUCTAILIIOB. [IpuMeHeHue sxuaKux
KPHUCTAJLJIOB.
DeMEeHTHI Ha OCHOBE aKTUBHBIX JUSJICKTPUKOB.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
Yem pa3nnyaroTcsi NPOBOJHUKY, MOTYIIPOBOJIHUKHN U TUAJIEKTPUKHA?
Yro Taxkoe 3HEpryus NOHU3ALUHU aToMa’?
Yto Takoe 3Heprus CpoACTBA aTOMa K IEKTPOHY?
Yro TaKkoe 3MEKTPOOTPULATETLHOCTD?
Kak BO3HMKaeT HOHHAasA, KOBAJICHTHAS CBA3b?
Yo Takoe MeTAJUIMUECKAs CBA3b?
Ha3oBute BUABI MEKMOJIEKYISIPHBIX CBSI3EH.
OcHOBHBIE JIEKTPUUECKHE NTapaMETPbl METAJLIOB.
Kak 3aBHCHT yzieJIbHOE CONPOTHUBIIEHHE METAJIJIOB OT TEMITEPATyphI?
Kak 3aBUCHUT yJieTIbHOE CONIPOTUBIICHUE METAJUIOB OT NMPUMeced U Ipyrux JeQeKToB?
Yto Takoe TeMreparypHbIii KOOQOUIIMEHT yAeTbHOTO CONPOTUBIICHUS ?
OcCHOBHBIE JIEKTPUUECKHE CBOMCTBA METAJUIMUECKHUX CIUIABOB.
YTo Takoe MHTEPMETAIIINYECKAE COEUHEHUS?
Yro Takoe nosisipuzanus?
[aiite onpenenenyie NOIIPU30BAHHOCTH, MOIAPU3YEMOCTH, JUIEKTPUUECKON TPOHHUIIAEMOCTH.
Bunel nonspuzanun.
Kak 3aBUCHUT IH3IeKTpUUeCcKas MPOHUIAEMOCTh OT TEMIIEPaTyphI?
DNEKTPONPOBOIHOCTD TUIEKTPUKOB.
JusnekTpuueckue noTepu.
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UTo Takoe TaHTeHC yTIia IUAIEKTPUUECKUX TOTEPh?
OCHOBHBIE CBOWCTBA CETHETOAIEKTPUKOB.
[Ibe3030EKTPUKH.

DJIEKTPETHI.

Kunkue kpucTaibl.

Knaccudukanus MaraiuTHbIX MaTepHaoB.

Jlna- 1 mapaMarHeTuKH.

®deppo- u peppruMarHeTUKH.

KpuBast HamarunuvBanusi.

Yro Takoe MarHUTOMSITKHE U MarHUTOTBEP/Ible MaTepUAIIbI?

14.1.6. TeMbI 10KJIA10B
CBepXIpoBOISALINE METAIIIBI U CIUIABBI
CHJ’IaBBI BBICOKOT'O COHpOTI/IBJ'ICHI/ISI
CrpoeHnue u CBOICTBA IOJUMEPOB
IInmacTMacchl ¥ CIIOMCTHIC TNTACTUKH
Heoprannueckue crekina
MaFHI/ITOMleKI/Ie nu MaFHI/ITOTBepI[BIC MaTepI/IaIII)I

14.1.7. TeMbl KOHTPOJILHBIX Pa0dOT

Pacuer snekTpooTpuuaTrenbHOCTH aTOMOB. Pacuer sHepruv HOHHOW CBSI3H.

3aBUCHUMOCTD YJEJIBHOTO COMPOTHBIICHUS OT TeMIileparypbl. TemmepaTypHblii ko3 duiueHt co-
MPOTUBJICHUS YIETHHOTO COITPOTUBIICHUS.

[IpaBuino Martuccena. 3akoH Hoparerima.

Binustnue 4acToThl HAMPsHKEHUS HA COMPOTHUBIICHUE MPOBOIHUKOB.

[Tonspu3anus AUJIEKTPUKOB.

DNEKTPONPOBOAHOCTD TUAICKTPUKOB. 3aBUCUMOCTD AJIEKTPOIPOBOHOCTH JAUDIECKTPUKOB OT TEM-
nepatypsl. Jusnekrpuyeckue norepu. TaHreHe yriia AU3JIEeKTPUYECKUX MTOTEPb.

14.1.8. Tembl 1ab0paTopHbIX padoT

HccnenoBanne XapakTEPUCTHK PE3UCTOPOB MOCTOSIHHOTO COMPOTHUBIICHUS

HccnenoBanue temnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH TBEPAOTO IUAIEKTPUKA

VccnenoBanue BAMSIHYS BIATH Ha TOBEPXHOCTHOE U 0OBEMHOE COTIPOTUBIICHUS TUIIEKTPUKOB

HccnenoBanue CerHeTOdIEKTPUKOB

HccnenoBanne XapakTEpUCTHK MOCTOSHHBIX KOHJIEHCATOPOB MIPHU pa3HOU TeMIlepaType

HCCJ’IG}IOB&HI/IG BJIMAHUA KOHCTPYKTUBHBIX U TEXHOJIOTHMYCCKUX q)aKTOpOB Ha mmapaMETpbl BEICOKO-
YaCTOTHBIX KaTylIeK UHAYKTUBHOCTH

14.1.9. 3auér
1. YBenudeHHe CONMPOTHRIICHHS YUCTHIX METAJIJIOB C POCTOM TEMIIEPaTyphbl 00YCIOBIICHO. ..
* YBETMUEHUEM KOHIIEHTPAIIUU DIIEKTPOHOB
* YMEHBIIIEHUEM KOHIIEHTPAIIUH JJICKTPOHOB
* YMEHBIIICHUEM JJTUHBI CBOOOHOTO MPOoOera IeKTPOHOB
* paccestHUEM DJIEKTPOHOB Ha CTaTHUECKUX JedeKrTax
2. OctarouHoe yJelbHOE COMPOTUBICHUE METaJlIa — 3TO
* COMPOTHBJICHHUE, KOTOPOE OCTACTCS B METAJIIC TIPH €T0 MEPEX0e B CBEPXITPOBOIAIIEE COCTOSHUE
* CONPOTHBIICHUE, O0YCIIOBICHHOE pacCessHNEM HOCHTENeH 3apsia Ha PoHOHAX
* CONPOTHBJICHHUE, OOYCIIOBJIEHHOE pacCesTHUEM HOCUTENEH 3apsaa Ha CTaTHYECKUX aedeKTax
* CONPOTHBIICHUE, O0YCIIOBICHHOE Pa30rPEBOM METaJlIa MPH MPOITYCKAaHUU Yepe3 HeTo TOKa
3. 3akon Hopareiima onuceiBaet
* I3MECHEHHE yJeITLHOTO COTIPOTHBIICHUSI MHTEPMETALTUICCKUX COSTUHEHUHN
* I3MEHEHHUE YJISTbHOTO COMMPOTUBIICHUS METaJljla TIPH HAJIMYUHU B HEM TIPUMECEH
* I3MCHEHHE OCTATOYHOTO COMPOTUBIICHUS B CIUIaBaX, MMEIONIUX CTPYKTYPY TBEPJIOTO pacTBOpa
* U3MEHEHHE OCTATOYHOTO CONPOTUBJICHUS, KOTOPOE HAOIIOAAETCs IPH TeMIeparype, 0imm3koi Kk 0

4. FJ'IY6I/IH8 IMPOHUKHOBCHUS I10JIA B IIPOBOJHUK HA BBICOKHUX YaCTOTaX
® YBCIMYUBACTCA C pOCTOM HAaCTOThHI ITOJIA

CornacosaHa Ha noprane Ne 35191 19



* YMEHBILAETCS C POCTOM Y/EIBHOI'O CONIPOTUBIIEHHSI IPOBOAHUKA
* YBEJIMUMBAETCS C POCTOM HAINpPsKEHHOCTH OIS

* YMEHBILAETCS C POCTOM YaCTOTHI MOJIS

5. TemneparypHbiii KO3 GUITUEHT COMPOTUBICHUS TPOBOJIOYHOTO PE3UCTOPa

* QoJIblIe, HYIA

* MEHbIIIE HYJIS

* paBEH HYJIO

* 3HAKONEPEMEHHbIN

6. CnenctBreM npouecca NosIpU3alii B JUJIEKTPUKE SABIISETCS

* HJIEKTPUYECKUI TOK

* ocJIabJIeHHUE HIIEKTPUIECKOT0 MOJIsl BHYTPH JAUAIIEKTPUKA

* YBEIMUEHUE KOHIEHTPALUU CBS3aHHBIX 3aps/I0B

* YBEJIMUEHUE JIEKTPUUECKOTO MOJI1 BHYTPU AUIIIEKTPUKA

* yBEJIMUYEHUE KOHIIEHTPALlUU CBOOOIHBIX 3aps0B

7. Tok abcopO1u 00yciIoBIIEH

* TOKOM CMEILIEHUS, CBSI3aHHBIMHU C 3JIEKTPOHHO- U HOHHO-YIIPYTOil MONIsSIpu3alun

* IepEeMeEIICHUEM CBOOOIHBIX HOHOB B IUAJICKTPUKE

* TOKOM CMEILIEHUS, CBSI3aHHBIMU C 3aMeJIEHHBIMU BUJAMU MOJISIPU3ALIUN

* 3JIEKTPOHHBIM TOKOM B JUBJIEKTPUKE

8. TanreHc yrna AUAJIEKTPUYECKUX TIOTEPH B TUAIEKTPUKE, B KOTOPOM HAOIIOIAIOTCS TOIBKO MOTE-

P IPOBOAMMOCTH,

* U3MEHSIETCS 0OpAaTHO MPONOPIUOHATILHO YacTOTe

* SKCMIOHEHIIMAJIBHO PacTET C POCTOM YaCTOThI

* HE 3aBHCHUT OT YaCTOThI

* YMEHBIIAETC 10 JIMHEMHOMY 3aKOHY C POCTOM YaCTOThI

9. HenmuuelHbIi y4acTOK Ha KPUBOM MOJISPU3AIIMHA CETHETOIEKTPUKOB OOYCIIOBJICH ...

* IPOLIECCAMHU PEIaKCAlMOHHOM MOJsSpU3alun

* HEOOpaTUMBIM CMEIIEHUEM TPaHUI] TOMEHOB

* IPOLECCAMHU YIIPYTOU MOJISIPU3ALUU

* IEPECTPOMKON KPUCTAIUIMYECKON CTPYKTYPhI ITPU YBETUUYECHUH HANIPSIKEHUS

10. Kakag Bemnunna OnpeaACACT ACIICHUC MATHUTHBIX MATCPHAJIOB HA MArHUTOMSTKHUC W Mar-

HUTOTBEPJBIE ?

* UHAYKLHS HACBIIEHUS

* OCTaTOYHAsI UHIYKIIUS

* KO3PLIMTUBHAS CUja

* IPOM3BEICHNE UHAYKIINHA HACHIIIICHUS HAa KOOPIUTUBHYIO CHITY
* OTHOILEHHE UHAYKLIHMH HACBIICHUS K KOOPLIUTUBHON CHIIE

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -

TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepuajibl OLUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIUJIOB

Kareropuu
00y4arommxcs

Bup! TONOTHUTENEHBIX OIICHOUYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 10 BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[TperMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyumeHusMu
OIIOPHO-

Pemienue JUCTAaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBIMHA
METOAAMU
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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